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ABSTRACT

1. During the pilot field exercise for Operation Guiding Light
(April-May, 1985), 39 phytoplankton samples were collected in the shelf-
slope frontal region and 72 phytoplankton samples were collected in the
Gulf Stream frontal region (both survey areas are located in the western
North Atlantic Ocean). Samples were obtained using either a towed under-
water pumping system (TUPS) at a depth of two meters or a rosette sampler

(various depths) and preserved for subsequent analysis.

2. Based on preliminary pigment analyses completed several weeks

subsequent to the cruise, the Chief Scientific Officer selected a total

22

of 52 samples fbr analysis (21 TUPS samples and 31 station samples). For

-~
Wlela

those samples, we identified (to species, where possible) enumerated and

estimated btiomass of the phytoplankton present.

W

3. The results detailed herein may be summarized as follows:

a) Phytoplankton biomass ranged from 5-29,308 mm3 X 10-%/2.

I

b) Phytoplankton biomass south of the Gulf Stream front was
significantly greater than north of the front or at the frontal boundary
. (TUPS samples); biomass estimates for station samples far exceeded those
for underway samples and were usually substantially greater for samples
obtained in cool water (12-16°C) than in warm water (18-21°C).
¢) In the shelf slope-frontal region, estimated biomass for

several of the underway samples was considerably greater than for any of

the underway samples obtained in the southern survey area; in contrast to ‘;
Sg TUPS results obtained in the southern survey area, sample biomass south of Eg
~ the frontal boundary was low compared with that of samples obtained both
;é at and north of the frontal boundary. = covmm——
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’e: d) In most samples, biomass of dinoflagellates exceeded (often

: by 2-4 fold) biomass of diatoms; only in some of the samples obtained in
¢

":: the shelf-slope frontal area did biomass of groups other than diatoms and
' dinoflagellates comprise a substantial (>25%) proportion of total biomass.
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Introduction

In 1985, personnel from the Department of Biological Sciences at

the University of Southern Mississippi participated in the first phase

of Operation Guiding Light, a study to evaluate oceanographic processes
associated with ocean frontal areas. This study is being directed by

the Naval Ocean Research and Development Activity. The primary objectives

of our involvement were as follows:

1) We provided a graduate student to participate in the pilot field

-

¥

exercise of Operation Guiding Light (April-May, 1985) to study the shelf-

slope and Gulf Stream fronts in the western North Atlantic Ocean. The

végﬁi"

student's shipboard responsibilities included collecting and preserving

e

phytoplankton samples for subsequent analysis as well as assisting other

cruise participants, when zppropriate.

L

2) We analyzed selected phytoplankton samples during Summer, 1985.

ol

Our analyses included identification of phytoplankton (to species, where

At
-

possible), enumeration of phytoplankton cells and estimation of phyto-

plankton biomass in 52 samples chosen by the Chief Scientific Officer.

This final report details our sample analyses. It includes a

ey

fa
»
0 description of our methodology, tabulations of results for each of the
: ?3 52 samples analyzed, and a brief discussion.
.
)
$
VI
‘o Materials and Methods
y
- 1. Sample Collection. Two sampling methodologies were employed

during the pilot field study conducted during April and May 1985.

- - e o e -

Samples taken while underway were pumped aboard from a depth of 2 m using
a towed underwater pumping system (TUPS) designed by NORDA. Water was

; §¥ collected within a 100 liter Nalgene vat equipped with a 20 um mesh
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plankton cup at the bottom. Phytoplankton samples were concentrated from

known volumes (generally 40-80 %) of seawater and preserved for subsequent

analysis (see below). TUPS samples which we analyzed were obtained at

several locations during one tow made in the southern survey area (Samples

1-7) and during two tows made in the northern survey area (Samples UPSN1-

UPSN10 and UPSS1-UPSS4). !
The second sampling methodology was utilized while on station. It

involved collection of water samples from 30 £ Niskin bottles which were

suspended via a rosette sampler at desired depths from 1-35 m. Samples

(0.5 2) obtained were preserved for subsequént analysis (see below).

2. Sample Preservation and Storage. The final sample volumes (all )

500 cc regardless of sampling method employed) were determined using a
graduated cylinder; 10 cc neutralized formalin (Throndsen, 1978) was
added to each sample to make a 0.4% HCHO solution. The preserved samples
were enclosed within polyethylene bottles and refrigerated until examined
during Summer, 1985.

3. Selection of Samples for Examination. During the field exercise,

samples were collected at 104 different locations. Since one replicate

for each was also obtained, a total of over 200 preserved phytoplankton
samples have been archived at NORDA. The Chief Scientific Officer selected
52 of them to be analyzed by us; selection was based on analyses of photo-
synthetic pigment distribution conducted by other cruise participants.
Hence, the samples we investigated were expected to contain abundant phyto-
plankton relative to those we did not examine.

4. Examination of Samples. After shaking a sample thoroughly for

one minute, a 50 ml aliquot of it was poured into a settling chamber for

subsequent study using the Uterm$hl technique (Hasle, 1978). After a
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settling period of at least two days, samples were examined using a Zeiss
inverted microscope equipped with phase contrast. Initially, samples were
scanned at low magnification (160X) to determine how best to achieve a total
phytoplankter count of at least 300, as recommended elsewhere (e.g. Woodman-
see and MclLelland, 1984; Fryxell et al., 1985). Where phytoplankters were
dense, a random field method (Venrick, 1978; Woodmansee and McLelland, 1984)
was selected; for samples with relatively few phytoplankters, the entire
area of the settling chamber was examined. Phytoplankton were identified
(to species, where possible) using the appropriate magnification (either
160X, 400X, or 1000X, depending on cell size). Identification aids utilized
are provided in Appendix I.

For each species encountered, cell size was measured for 25 individuals
(Smayda, 1978), wherever possible. Measurements of size included consid-
eration of appropriate morphological features (i.e. spines, horns, etc.) as
discussed by Smayda (1978). Such an approach was necessary so that average
cell volume for each species could be estimated.

5. Calculations.

a. Average cell size (volume in mm> X 10'6) was determined for

each species encountered in each sample by dividing the total calculated
volume of all the cells measured (up to 25) by the number of cells measured.
(Note: for irregularly shaped specimens such as dinoflagellates, cell
volume was determined by summing the volumes of the various cell parts.

For example, for Ceratium spp., the cell body was treated as a cylinder

to which was added the volume of the cone~shaped horns. Formulae used for
calculating volumes of the geometric shapes encountered are provided in
Appendix II.)

b. Number of cells/liter was calculated for each species using

the formula below:
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where N = cell number/liter, C = number of cells counted, At = area of
the counting chamber, F = the number of fields counted, Af is the area
of the field, Vg is the sample volume, V3 is the aliquot volume and V is

the volume filtered. (Note: when the total area of the counting chamber

was examined, A =1.)
F + Af

c. Biomass (in mm® X 10-%/2) was estimated for each taxon by
multiplying cell volume by the number of ceils present per liter.

All of the methods we have employed conform to procedures which have
been outlined in the UNESCO Phytoplankton Manual (Sournia, 1978) and
evaluated in detail therein by various workers [e.g., preservation methods
by Throndsen; pump sampling by Beers; inverted microscope (settling) by
Hasle; counting by Smayda-and Venrick; biomass estimation by Smayda].
Additional considerations regarding the methods we have used have been

discussed by Kutkuhn, 1958; Lund et al., 1958; and Sicko-Goad et al., 1977.

Results

The results of our sample analyses are provided in Tables 1-52. Table
53 summarizes the total biomass estimates for all samples. Table 54 pro-
vides a complete listing, by taxonomic division, of all of the genera and
species encountered in our analyses of samples. Finally, Appendix III
provides the computer file names (stored at NORDA) which correspond to

our samples.
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3 & Table 1 7

%:, SAMPLE NUMBER 1 LOCATION :lat 37 59.75N
Y DATE S5/01/8S5 tlong 72 59.20KW
T*;ic' TIME 1430 GMT VOLUME  FILTERED 40L
: DEPTH 2m(TUPS) SAMPLE VOLUME SOml
"" i NUMBER OF AVERAGE BIOMASS
s CELLS/L CELL SIZE ESTIMA;I'E
mm3 x 10-6 mm3 x 1077 /%
W DIATOMS
B <3 Bacteriastrum delicatulum
%‘:! Chaetoceros atlanticum
- Chaetoceros breve
"3 E Chaetoceros decipiens
e Corethron hystrix
:@_ Coscinodiscus centralis 2 2.35 4.71
iy & Coscinodiscus Qgranii
o Coscinodiscus lineatus
Guinardia flaccids S 1.67 6.4
o 1§ Hemiaulus hauckii
B Leptocylindrus danicus
h Li thodesmium undulatum
g Melosira sp.
o & Navicula sp.
'.‘ Nitzschia seriata
byt Pleurosigma sp.
s Rhizosolenia alata
Y Rhizosolenia setigera 1 .0007 o
e Rhizosolenia styliformis 4 .06 .23
o 4 Skeletonema costatum 46 .013 .58
i i Stephanopyxis turris
s Synedra sp. 1 .00004 0
41 . Thalassionema nitzschoides
:;::% Thalassiothrix frauenfeldi
7 DINOFLAGELLATES
i) Ceratium contortum
W Ceratium furca
1 Ceratium fusus S .293 2
Qﬁ o Ceratium lineatum
g ot Ceratium longipes 6 4.68 28.11
":; o Ceratium minutum 7 .124 .87
}i Ceratium pentagonum
vl Ceratium tripos 5 4,357 21.79
S Dinophysis caudata 1 2.624 2.62
3; Dinophysis ovum
fr o FPeridinium depressum 100 .058 5.83
‘Tt ﬁ: Prorocentrum micans
-l Prorocentrum rostratum
ali Prorocentrum triangulatum
IAGRAY
N COCCOL1THOPHORES
o Coccolithus huxleyi
'\ $:‘
' ¢ SILICOFLAGELLATES
AT Dictyocha fibula
?ﬁ-5 Distephanus speculum
>
X%~ MISCELLANEOUS PHYTOPLANKTON
‘§zu Cryptomonas sp. 2 .0238 .09
MONADS 3e .004 .17

N
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¢ Table 2

o SAMPLE NUMBER 2 LOCATION :lat 37 =% 68N R
¥ DATE 5/01/85 :long 72 56.37W rg
) TIME 1500 GMT VOLUME FILTERED 40L &
';} DEPTH 2m(TUPS) SAMPLE  VOLUME  50ml

NUMBER OF AVERAGE BIOMASS ol

Y CELLS/L CELL SIZE ESTIMATE

3 , mm? x 107¢ mm3 x 10-8/% 'y
DIATOMS ;g
Bacterjastrum delicatulum )

% Chaetoceros atlanticum

Chaetoceros breve n

Chaetoceros decipiens ﬂ

Corethron hystrix

Coscinodiscus centralis 2 .1635 .33

Coscinodiscus granii

Coscinodiscus lineatus

Guinardia flaccida 11 1.65 18.16

Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

Melosira sp.

Navicula sp.

Nitzschia seriata

Pleurosigma sp.

J Rhizosolenia alata

™y Rhizosolenia setigera

Rhizosolenia styliformis

Skeletonema costatum S .0228 .11

Stephanopyxis turris

Synedra sp.

Thalassionema nitzschoides

Thalassiothrix frauenfeldi

el N
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DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus S .3413 1.71
Ceratium lineatum 17 .2543 4,32
Ceratium longipes S 1.963 9.82
Ceratium minutum 3 .71 2.13
Ceratium pentagonum

Leratium tripos &N
DPinophyseis caudata 49 . 9475 3.8
Dinophysis ovum .
Peridinium depressum 22 . 3867 35.6 -3
h) Prorocentrum micans b
Prorocentrum rostratum 1 0263 .03
Prorocentrum triangulatum N

3

Zn

[l

o Wit Al i el

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES -
Dictyocha fibula
Distephanus epeculum

s o i s B4 P Ul N o P

MISCELLANEQUS PHYTOPLANKTON
Cryptomonas sp.
4 MONADS 26 .005 .13

¥
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Table 3

SAMPLE NUMBER 3 LOCATION :lat 37 59.94N
DATE 5/01/85 :long 72 48.95W
TIME 2030 GMT VOLUME FILTERED 40L
DEPTH 2m(TUPS) SAMPLE VOLUME SOl

NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
mm3 x 10~°8 mm3 x 10-%/%

DIATOMS

Bacteriastrum delicatulum

Chaetoceros atlanticum

Chaetoceros breve

Chaetoceros decipiens

Corethron hystrix

Coscinodiscus centralis 4 2.382 9.53
Coscinodiscus granii

Coscinodiscus lineatus

Guinardia flaccida 2 1.05 2.1
Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

Melosira sp. S 29 2.2%5
Navicula sp.

Nitzschia seriata

Pleurosigma sp.

Rhizosolenia alats

Rhizosolenia setigera

Rhizosolenia styliformis

Skeletonema costatum

Stephanopyxis turris

Synedra sp. 1 .00011 .0001
Thalassionema nitzschoides

Thalassiothrix frauenfeldi

DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus

Ceratium lineatum 2 .2014 .453
Ceratium leongipes S .2631 1.31
Ceratium minutum

Ceratium pentagonum

Ceratium tripos

Dinophysis caudata

Dinophysis ovum

e Peridinium depressum 37 .0796 2.95
v Prorocentrum micans
Prorocentrum rostratum 1 .06 06e

Prorocentrum triangulatum

COCCOLITHOPHORES
Coccoli thus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON
Cryptomonas sp.

----------------
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Table 4

SAMPLE NUMBER 4
DATE Sr01/85
TIME 2230 GMT
DEPTH 2m(TUPS)

NUMBER OF
CELLS/L

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus

Li thodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosclenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeld:

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos 1
Dinophysis caudata 1
Dinophysis ovum

Peridinium depressum 1
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum 1

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanue speculum

MISCELLANEQUS PHYTOPLANKTON

Cryptomonae €p. 1
MONADS

)

"LOCATION tlat

VOLUME
SAMPLE

T T L O O R e OO TO ey

10

37 S6.16eN
tlong 72 47.28W
FILTERED 40L
VOLUME S0l

Bl OMASS
ESTIMATE
mm3 x 10-%/2

AVERAGE
CELL SIZE
mm3 x 10~°

.14578

. 94554

. 6285
3.488
1.9625
. 3886

1.256

.01

. 263
.16

----------



Table 5 11

SAMPLE NUMBER S LOCATION :lat 37 S59.94N
DATE S/01/8S tlong 72 48,.95KW
TIME 2300 GMT VOLUME FILTERED 80L
DEPTH 2m(TUPS) SAMPLE VOLUME S0ml

NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
. : mm?® x 10-¢ mm® x 10-%/2
; :?3 DIATOMS
Bacteriastrum delicatulum
Chaetoceros atlanticum
» ! Chaetoceros breve
a Chaetoceros decipiens
: Corethron hystrix
- A Coscinodiscus centralis 2 1.41 2.82
S Coscinodiscus granii
Coscinodiscus lineatus
3? Guinardia flaccida S . 984 4.92

Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

i} Melosira sp.

@ Navicula sp.
Nitzschia seriata

N Pleurosigma sp.

§$ Rhizosolenia alata
Rhizosoclenia setigera 1 .0746 075

, Rhizosolenia styliformis

ﬁ Skeletonema costatum 10 .0225 .427
Stephanopyxis turris
Synedra sp.

o Thalassionema nitzschoides

Thalassiothrix frauenfeldi

DINOFLAGELLATES
! Ceratium contortum
Ceratium furca
Ceratium fusus 2 . 6285 1.26
E Ceratium lineatum 8 .2352 1.9
.Ceratium longipes 6 . 385 2.31
Ceratium minutum 4 .19¢6 .784
N b iCeratium pentagonum
e Ceratium tripos 3
Dinophysis caudata 1

2.292 6.87
2.5592 2.956
1 ., iDinophysis ovum
B Peridinium depressum ) .135 2.7
<) Prorocentrum micans

{Prorocentrum rostratum

Prorocentrum triangulatum 1 . 0255 025

‘ 1 COCCOL I THOPHORES
‘1 @ ‘Cocecolithue huxleyi
" |
"SILICOFLAGELLATES
, Dictyocha fibula
SQ 'Distephanus speculum

IMISCELLANEOUS PHYTOPLANKTON
Cryptomonas s™.
; IMONADS 28 .004 d2
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Table 6 12 ﬂ
SAMPLE NUMBER 6 LOCATION :lat 38 10.42N {
DATE 5/02/85 tlong 72 54.63W tﬁ
TIME 0030 GMT VOLUME FILTERED 40L
DEPTH 2m(TUFS) SAMFLE VOLUME S0ml
NUMBER OF AVERAGE BI10OMASS E}
CELLS/L CELL SIZE ESTIMATE
mm3® x 10~ mm? x 107%/2 ;
DIATOMS N
Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve a
Chaetoceros decipiens 10 1.96 19.62 b
Corethron hystrix
Coscinodiscus centralis 20 2.18 43,68

Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida 618 1.57 963.25
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis

o = |

A

-
"

Skeletonema costatum 7489 .045 374
Stephanopyxis turris
Synedra sp. 39 .098 3.46

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus 135

.625 101.36 .

Ceratium
Ceratium
Ceratium

lineatum
longipes
minutum

330

. 243

77.14

g

Ceratium pentagonum 124 .209 26.61
Ceratium tripos 132 2.93 293.24
Dinophysis caudata 31 1.8 55.89
Dinophysis ovum

Peridinium depressum 1453 .063 94.64
Prorocentrum micans 10 .04 .4
Prorocentrum rostratum

Prorocentrum triangulatum

A, |

COCCOL ITHOPHORES
Coccolithus huxleyi

2

SILICOFLAGELLATES
Dictyocha fibula
Cistephanus speculum

)

"R
A A Ay

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS 872 .004 3.49
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3 Table 7 13
. SAMPLE NUMBER 7 LQCATION :lat 38 05.21N :
2 DATE 5/02/85 tlong 72 37.19W ,‘
i TIME 1240 GMT VOLUME FILTERED 40L )
. DEPTH 2m(TUPS) SAMFLE VOLUME Soml !
i NUMBER OF AVERAGE BIOMASS .
CELLS/L CELL SI%E ESTIMATE q
. mn> x 10~ mm> x 107%/¢ y
@; DIATOMS =
' Bacteriastrum delicatulum
Chaetoceros atlanticum
! Chaetoceros breve
a Chaetoceros decipiens 21 .42 8.81 )
Coreth™ron hystrix 29 .07 2 N
e Coscinodiscus centralis 128 .33 42,35 R
o Coscinodiscus granii ‘

Coscinodiscus lineatus

Guinardia flaccida 482 1.2 627.81
Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

e |

2
_

~ Melosira sp. 10 .04 .4 1
ol Navicula sp. 191 .002 .38 i
Ni tzschia seriata 41 .021 .85 ‘

Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis

? Pleurosigma sp.
L4

ﬁ Skelstonema costatum 1687 .03 43.4
Stephanopyxis turris
Synedra sp. 38 .0033 .13

Thalassionema nitzschoides

e Thalassiothrix frauenfeldi '
DINOFLAGELLATES

g Ceratium contortum 63 2.591 183.22 d
Ceratium furca
Ceratium fusus 160 .692 110.67

&2 Ceratium lineatum

A Ceratium longipes
Ceratium minutum 752 . 235 176.43 '
Ceratium pentagonum 334 .194 €4.98

? Ceratium tripos 118 4,77 563.249
Dinophysie caudata 18 .494 8.89

. Dinophysis ovum ¢

« Peridinium depressum 1132 .076 90.5

b Prorocentrum micans 72 .026 1.88
iProrocentrum rYostratum

%: Prorocentrum triangulatum

) |

1 COCCOLITHOPHORES

o~ Coccolithus huxleyi
I

‘ a SILICOFLAGELLATES

- Dictyocha fibula 18 011 .197 )

;a: Dictephanus speculum 10 .012 .19

! [}

MISCELLANEOUS PHYTOPLANKTON
Cryptomonas &p. 165 .019 3.15
MONADS 2375 .004 9.5

e
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R ! Table 8 14
ttgigh,
é@. SAMPLE NUMEER UPS-N1 LOCATION :lat 39 44,.93N
iﬁq DATE S/10/8%5 tlong 71 25.e7W
! TIME 1630 GMT VOLUME  FILTERED 40L
W, DEPTH 2m(TUPS) SAMPLE  VOLUME  50ml
%~ NUMBER OF AVERAGE BIOMASS
Rl CELLS/L CELL SIZE ESTIMATE
A mm3® x 10-° mm3 x 107%/2
13 DIATOMS
:,ﬁ Bacteriastrum delicatulum
A Chaetoceros atlanticum
ﬁﬁf Chaetoceros breve
S Chaetoceros decipiens 28 .18 5.11
A Corethron hystrix
gi Coscinodiscus centralis 46 .31 10.7
Ko Coscinodiscus granii 351 1.05 371.87
Coscinodiscus lineatus
2, Guinardia flaccida 749 1.33 999
é Hemiaulus hauckii i0 .088 .88
! Leptocylindrus danicus 1094 ' .1 109.4
> Lithodesmium undulatum 125 .05 11.0%
i ‘Melosira sp. 10 157 1.57
@ Navicula sp.
%" ‘Nitzschia seriata 21 .0052 .11
1y Pleurosigma sp.
e {Rhizosolenia alata 131 .123 17.11
g Rhi-csolenia setigera 419 .00007 .0315
oo IRh:zosolenia styliformis '
‘Skeletonema costatum 8 .14 1.12
‘ﬂ Stephanopyxis turris
\\o |Synedra sp.
s&: Thalassionema nitzschoides
Sb |Thalassiothrix frauvenfeldi
.l
5“ IDINOFLAGELLATES
s |Ceratium contortum 192 1.72 356.23
) Ceratium furca
i |Ceratium fusus a21 .55 233.48
ol Ceratium lineatum
W {Ceratium longipes
1f' ‘Ceratium minutum
e iCeratium pentagonum 423 21 &€9.07
Ty ‘Ceratium tripos 1560 2.23 3479.88
e IDincphysis caudata 179 .58 103.8
St IDinophysis ovum
e {Peridinium depressum 43395 .16 €90.14
o "Prorocentrum micans €78 .0112 7.62
s |Prorocentrum rostratum 138 .0042 . 588
'&M -Prorocentrum triangulatum
N '
;:3{ | COCCOL 1 THOPHORES
e Coccolithus huxleyi 4785 139 719.2
A |SILICOFLAGELLATES
e 'Dictyocha fibula 10 a0e 06
_{iz Distephanus speculum
I I
.o IMISCELLANEOUS PHYTOPLANKTON
ICryptomonas s€p. 9?7 0142 1.38
‘MONADS 3144 .004 12.58
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i F Table 9 15

i

. SAMPLE NUMBER UPS-N2 LOCATION :lat 39 47.05N

'.;iv DATE 5/10/85 tlong 71 25.56W

‘-:«2. - TIME 1645 GMT VOLUME  FILTERED

. DEPTH  2m(TUFS) SAMPLE  VOLUME

e N NUMBER OF AVERAGE BIOMASS
o CELLS/L CELL SIZE ESTIMATE
;k o ' mm® x 107° mn® x 10-%/2
o DIATOMS

b Eacteriastrum delicatulum

. Chaetoceros atlanticum

:",‘. s Chaetoceros breve

By Chaetoceros decipiens 1 .1759 .176
E;w Corethron hystrix

c'.,‘: )ﬁ Coscinodiscus centralis 2 4.648 9.3

ﬁg \ Coscinodiscus granii S .5236 2.62

i Coscinodiscus lineatus

- Guinardia flaccida 10 1.193 12

e g Hemiaulus hauckii

Q; Leptocylindrus danicus 20 ' .08823 1.8

:Q . Lithodesmium undulatum 2 . 392 .8

o ﬁ ‘Melosira sp.

LY Navicula sp.

L. 'Nitzschia seriata 2 .01166 .02
DY Pleurosigma sp. 1 .0272 .03
P2 % [Rhizosolenia alata 4 0731 .3

b Rhizosolenia setigera 16 .00008 0

v} ., IRhizosolenia styliformis

e ﬁ Skeletonema costatum

jStephanopyxis turris

e Synedra sp.

:$$ i IThalassionema nitzschoides 1 .06 .06
k? Thalassiothrix frauenfeldi

iy |

! | DINOFLAGELLATES

2 ; |Ceratium contortum 1 2.23 2.23

2 Ceratium furca 2 1.179 2.36

f&:, - |Ceratium fusus 9 .605 5.44

c:" % Ceratium lineatum

% - |Ceratium longipes

-V Ceratium minutum

(!.‘. be |Ceratium pentagonum 9 229 2.1

e Ceratium tripos 28 2.292 64.2

0y IDinophysis caudata 2 4.71 9.42

i Dinophysis ovum

I ?. IPeridinium depressum 46 .1662 7.64

ATy T Frorocentrum micans 13 .0109 .14

. |Frorocentrum rostratum Z 004 .008

[‘_ " Prorocentrum triangulatum

SIS I

;:a 1 COCCOL ] THOPHORES

SIS Coccolithus huxleyi 73 .1386 10.12

) ke

' ISILICOFLAGELLATES

Nt iDictyocha fibula

5}":;; ﬁ IDiestephanue speculum

4% :

?f»'éf . IMISCELLANEOUS PHYTOPLANKTON

i t ICryptomonas sp. 3 .0142 .04
|MONADS 63 .005 .31
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R Table 10 16 i

ff SAMPLE NUMBER UPS-NZ3 LOCATION :lat 39 49.19N g
35 DATE $5/10/8% tlong 71 26.16W

o TIME 1700 GMT VOLUME  FILTERED 40L

K3y DEPTH 2m(TUPS) SAMPLE VOLUME S0ml

(TN NUMBER OF AVERAGE BIOMASS :
W CELLS/L CELL SIZE ESTIMATE
P mm® x 10-¢ mm3 x 107%/2

\4 DIATOMS

K Bacteriastrum delicatulum

. Chaetoceros atlanticum

¥ Chaetoceros breve

{' Chaetoceros decipiens 1 .2263 2263

‘J Corethron hystrix

i Coscinodiscus centralis 1 6.63 €.63

i Coscinodiscus granii 4 .5154 2.1

Coscinodiscus lineatus

) Guinardia flaccida 7 1.238 8.7 .
33 Hemiaulus hauckii . 4
o Leptocylindrus danicus 14 .08173 1.14
2 Lithodesmium undulatum 1 .3136 .314 .
i Melosira sp. ;
.‘ Navicula sp.

‘ Nitzschia seriata 2 .0077 .01
h ¢ Pleurosigma sp. 1 .0258 .026 y
i ) Rhizosolenia alata 2 .0897 .18 H
Y Rhizosolenia setigera 12 .00008 0
e Rhizosolenia styliformis

) Skeletonema —or.tatum

Stephanopyxis turris

:k Synedra sp.
AL Thalassionema nitzschoides )
f: Thalassiothrix frauenfeldi

”
;3 DINOFLAGELLATES

e Ceratium contortum 1 2.05 2.05

W Ceratium furca 3 1.05 3.15

" Ceratium fusus 3 . 7085 2.12 ;
% Ceratium lineatum \
:@ Ceratium longipes
¢« Ceratium minutum
e Ceratium pentagonum 3 .205 .61 .
:; Ceratium tripos 15 2.229 33.44 )
) Dinophysis caudata
e Dinophysis ovum
i Peridinium depressum 33 .0152 5 "
& Prorocentrum micans 6 .0108 .06
Y Prorocentrum rostratum 1 .021 .021 q
) Prorocentrum triangulatum '
)
o COCCOL 1 THOPHORES
a Coccolithus huxleyi 32 .2303 7.4 )
"y SILICOFLAGELLATES

2 Dictyocha fibula

I Distephanus speculum :
AN

£ MISCELLANEOUS PHYTOPLANKTON .
Cryptomonas sp. 1 .0142 .014

ry MONADS 41 .004 164

B
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SAMPLE NUMBER UPS-MN4
DATE S/10/85

TIME 1730 GMT

DEFTH 2m(TUPS)

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosclenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL I THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Dietephanus speculum

MISCELLANEOUS PHYTOPLANKTON
Cryptomonacs sp.
MONADS

Table 11

LOCATION

VOLIME
SAMPLE

NUMBER OF
CELLS/L

19
2l

O e

64
10

113

LS

17
tlat 33 S51.36N
1long 71 26.34W
FILTERED 40L
VOLUME Soml
AVERAGE BIOMASS
CELL SIZE ESTIMATE

mm?® x 10~° mn® x 10-%/2

25 .25

. 255 1.53
1.263 24
.1697 17
.066 1.4
.02072 .103
.1758 17€
.00785 .071
1.925 1.925
.441 .441
.6637 6
196 1.6
2.292 34.4
4613 .4613
.1662 10.64
0076 .07¢
.004 .008
28523 32.24
0056 .0056
,0142 .043
.004 .3
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Table 12 18
SAMPLE NUMBER UPS-NS LOCATION :lat 39 S54.05N
DATE 5/10/83 tlong 71 26.46W
TIME 1745 GMT VOLUME FILTERED 40L
DEPTH 2m(TUPS) SAMPLE VOLUME S50ml
NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
mm3 x 10~ mm® x 10-%/2
DIATOMS
Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens 94 .182 4,95
Corethron hystrix
Coscinodiscus centralis 31 .18 5.98
Coscinodiscus granii 86 .998 128.37
Coscinodiscus lineatus
Guinardia flaccida 835 1.14 1009.84
Hemiaulus hauckii 21 : . 866 18.2
Leptocylindrus danicus 266 .095 90.22
Lithodesmium undulatum 392 .0784 3.06
Melosira sp. 10 .471 4.71
Navicula sp.
Nitzschia seriata 407 .011 4.28
Pleurosigma sp.
Rhizosolenia alata 209 .08 16.08
Rhizosolenia setigera 320 .0008 2.356
Rhizosolenia styliformis :
Skeletonema costatum
Stephanopyxis turris
Synedra sp.
Thalassionema nitzschoides
Thalassiothrix frauenfeldi
DINOFLAGELLATES
Ceratium contortum 11S 1.82 205.04
Ceratium furca
Ceratium fusus 384 .61 234.095
Ceratium lineatum
Ceratium longipes
Ceratium minutum 10 .33 3.3
Ceratium pentagonum 470 .21 96.56
Ceratium tripos S0S 2.2%5 1131.9
Dinophysis caudata 167 1.01 200,46
Dinophysis ovum 33 .162 5.35
Peridinium depressum 3338 .12 474.2
Prorocentrum micans 4354 .01 4,52
Prorocentrum rostratum 108 .007 .96
Prorocentrum triangulatum
COCCOL 1 THOPHORES
Coccolithus huxleyi 10708 .205 2147.39
e SILICOFLAGELLATES
}?ﬁ Dictyocha fibula €6 009 .47
ié{ Distephanus speculum
L)
W MISCELLANEOUS PHYTOPLANKTON
8, Cryptomonas sp. 38 .0142 .54
W MONADS 4303 .004 17.212
B R L e o e I S S e e R e
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SAMPLE NUMBER UPS-Ne
DATE $5/10-8%5

TIME 1802 GMT

DEPTH 2m(TUFPS)

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptoeylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleyrosiama sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia s*yliformis
Slheletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzechoides

Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL I THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS

» )
Q)
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Table 13

VOLUME

NUMBER OF
CELLS/L

140

40
60

420

720

120

20

440
20
100

1100

3500

- . . ,
)
.N!:'l BN i‘.o".:"«s"

LOCATION

ilat
tlong

VOLUME
AVERAGE

CELL SIZ
mm% x 10‘5

. 2875

.19¢
071

00471

.00008

.
=
o
w
PO

0653

00684
.0094
.00415

2241

.004

O Y e o YA LY
AR L)

39 58.83N
71 26.351KW
FILTERED 0.5L

19

BIOMASS
ESTIMATE

mm? x 10-%/2

40.25

7.85
4.24

.06

.28

n

3.01
.19
42

246,51
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" Table 14
,‘:g;i'
{Q: SAMPLE NUMBER UPS-H7F LOCATION
i*ﬁl DATE 5-/11/85
Al TIME 1800 GMT VOLUME
e DEPTH 2m({TUPS) SAMFPLE
o NUMBER OF
e CELLS/L
Ao
ey DIATOMS
&57 Bacteriastrum delicatulum
Y Chaetoceros atlanticum
%m Chaetoceros breve 3
t“ﬁ Chaetoceros decipiens 12
K Corethron hystrix
;é$ Coscinodiscus centralis 1
oy Coscinodiscus granii 3
Coscinodiscus lineatus
e Guinardias flaccida 2
y& Hemiaulus hauckii
Q# Leptocylindrus danicus 1
pq‘ Lithodesmium undulatum 1
A Melosira sp.
" Navicula sp.
it Nitzschia seriata
??‘ Pleurosigma sp.
S Rhizosolenia alata 1
;'ﬁ Rhizosolenia setigera S
e.q Rhizosolenia styliformis
his Skeletonema costatum
N Stephanopyxis turris
K ls- Synedra sp.
:5\2 Thalassionema nitzschoides
{.: Thalassiothrix frauenfeldi
1) DINOFLAGELLATES
e Ceratium contortum 2
i Ceratium furca
ey Ceratium fusus 1
f’. Ceratium lineatum
QJ) ‘Ceratium longipes
(ji Cerat@um minutum
v Ceratium pentagonum 1
WY Ceratium tripos 8
khﬁ Dinophysis caudata 1
,$Wl Dinophysis ovum
:m& IPeridinium depressum 20
S Prorocentrum micans P
o) IProrocentrum rostratum
-é Prorocentrum triangulatum
Jody |
} ¢ | COCCOLITHOPHORES
;k‘ [Coccolithus huxleyi ]
*
?f' ISILICOFLAGELLATES
g IDictyocha fibula
$~ IDictephanue speculum
d |
R IMISCELLANEOUS PHYTOPLANKTON
@ ICryptomorias sp. 1
= - IMONADS 45
RN
Lo
eyl

i
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3o

20

1lat 3% 58,.83N
tlong 71 26.53W

FILTERED 50L
VOLUME 20ml

AVERAGE
CELL SIZE
mm3 x 10-°

.17
.2875

. 396
. 4482

1.115

.071
.098

.16
.0001

.0653
2.29
.864

.4015
.0125

.1385

0142
.004

o ISR Gy Ty I AEE
k !ﬁa"‘l:‘ (I '!‘!’. : .'-v.v“":f"'d“‘»"h 69,

Bl OMASS
ESTIMATE
mm> x 10”6/2

.51
3.45

.4
1.34

2.22

.071

16
.0005

0653
18.32
. 864

8.03
.025

7.62

014
.18
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'Fable 15 21

[ Wi

e SAMPLE NUMBER UPS-N3 LOCATION :lat 40 01.S8N "3
D DATE S-11/8S tlong 71 26.234 R
TIME 1820 GMT VOLUME  FILTERED SoOL y

i DEPTH 2m(TUPS) SAMFLE  VOLUME  S0ml I

NUMBER QOF AVERAGE BIOMASS by

) CELLS/L CELL SIZE ESTIMATE &
S m® x 10-° mm? x 10-%/2 ;
y DIATOMS -

Bacteriastrum delicatulum 0
\ Chaetoceros atlanticum
M) Chaetoceros breve 1
Chaetoceros decipiens 2 . 4874 1
Corethron hystrix
ICoscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Iy ‘Guinardia flaccida "

Hemiaulus haucki i . N
'Leptocylindrus danicus ¢
o Lithodesmium undulatum i
\ iMelosira sp. .¢

Navicula sp.

INitzechia seriats
§ ‘Pleurosigma sp. 3 .00471 .014 g

Rhizosolenia alata Y

IRhizosolenia setigera 2 .00008 .00016 %
L Rhizosolenia s:yliformis >
|Skeletonema costatum
|Stephanopyxis turris
ISynedra sp.
{ iThalassionema nitzschoides
‘ jThalassiothrix frauenfeldi

.148 .296 "

n

'DINOFLAGELLATES
v Ceratium contortum N
Ceratium furca o
" Ceratium fusus
3 Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos 3 2.29 €.87 ;
Dinophysis caudata ]
Dinophysis ovum g
Peridinium depressum 4 .319 1.28 o
Prorocentrum micans
s Prorocentrum rostratum
1) Prorocentrum triangulatum

COCCOLITHOPHORES
o Coccolithus huxleyi 3 0653 .2

SILICOFLAGELLATES
b Dictyocha fibula |
Distephanue speculum )

. MISCELLANEOUS PHYTOPLANKTON
'] Cryptomonase sp. 2 L0158 032
MONADS 28 .004 112

- ‘ -» J-,,vu A 8w N ‘," . Yty ‘,-\’ ‘;“- LB A ',q.\,-ﬂ\l A S »\y!‘.
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SAMFLE NUMBER
DATE Sr/10/85
TIME 1840 GMT
DEPTH 2m(TUFPS)

UPS-N&

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulue hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
‘Ceratium fusus
Ceratium lineatum
{Ceratium longipes
Ceratium minutum
jCeratium pentagonum
‘Ceratium tripos
Dinophysis caudata
iDinophysis ovum
iPeridinium depressum
Prorocentrum micans
1Prorocentrum rostratum
Prorocentrum triangulatum
]

COCCOLITHOPHORES
Coccolithue huxleyi

'SILICOFLAGELLATES
Dictyocha fibula
‘Dietephanus speculum

IMISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS

DURT L At Lt ot )
"'t-.*f-ﬁ‘ﬁf":’"t’"ﬁ"l. WIOACCOUGTICN .».‘!0).0. M

Table 16

VoL UME
SAMPLE

NUMBER OF
CELLS/L

o N

e

1
19

LOCATION

I IEION
v.‘s f )

LT
J&th.l-(

22
tlat 40 04.62M
tlong 71 25.76W
FILTERED 40L
VOLUME S0ml
AVERAGE BIOMASS
CELL SIZE ESTIMATE
mm3 x 10~ mm? x 10-%/2
.2043 .41
. 3246 2.6
.208 .21
.006 .025
.078 .08
.0104 .01
1.92% 3.85
. 826 1.65
2.1¢é 10.8
156 .31
cia] 2.14
.142 .14
.005 .1

r
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Table 17 23

SAMPLE NUMBER UPS-N10 LOCATION :lat 40 06.87N
DATE S-10/85 :long 71 25.60W
TIME 1835 GMT VOLUME FILTERED 40L
DEPTH 2m(TUPS) SAMPLE VoLUME SOml

NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SI1ZE ESTIMATE
mm? x 107° m? x 10-5/2
DIATOMS
Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemi aulus hauckii
Leptocylindrus danicus
Li thodesmium undulatum
Melosira sp.
Navicula sp.
Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Svnedra sp.
Thalassionema nitzschoides
Thalassiothrix frauenfeldi

153 193
.094 .094
3.14 6.28
121 .484

F YN RN

[
R

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fueus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos

y Dinophysis caudata
Dinophysis ovum
Peridinium depressum 1 218 .218
ny Prorocentrum micans

i Prorocentrum rostratum

* Prorocentrum triangulatum

1.089 2.2

N

e

[2F PN

N

215 22
2.21 e.84

]
Hr

e

3 COCCOLITHOPHORES
s Coccolithus huxleyi 4 227 .91

Dy SILICOFLAGELLATES
™ Dictyocha fibula
Distephanus speculum

3

E; MISCELLANEOUS PHYTOPLANKTON

j Cryptomonas sp. 3 .0142 .043
MONADS =N .00S5 .025

q
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SAMPLE NUMBEF.
OaTE S5/10/8S
TIME 1930 GMT
DEPTH 2m(TUPS)

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriatsa
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzeschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Dizstephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS

Table 18

LOCATION

VOLUME
SAMPLE

NUMBER OF
CELLS/L

-

tlat
tlong

AVERAGE
CELL SIZE

mm?® x 10”6

.219
. 357

2.93
.699

.08

.14¢

.000078

.628

.49

.Q04

.248

.104
.005

40 10.74N
71 24.64K
FILTERED 40L

VOLUME

BIOMASS
ESTIMATE

mm? x 10-6/%

.15
.000078

.63

2.45

.004

N
N
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Table 19 25

-
&

Y ;

t 3
A

S~MFLE NUMBEFR UPS-S2 LOCATION :lat «L Oz.ezti
DATE S5-10/85 tlong 71 19.4SK
TIME 2030 GMT VALUME FILTERED 40L
DEFTH 2m(TUFS) SAMPLE VOLUME SOml

NUMBER COF AVERAGE BIOMASS
CELLS L CELL SIZE ESTIMATE
mm® x 10-% mm3 x 10-%/2
DIATOMS
Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve 2 205 .41
Chaetoceros decipiens 10 .337 3.4
Corethron hystrix
Coscinodiscus centralis 1 .18 .18
o Coscinodiscus granii 2 .237 .47
Coscinodiscus lineatus
Guinardia flaccida 1
Hemiaulus hauckii
Leptoceylindrus danicus
Lithodesmium undulatum
Melosira sp.
Mavicula sp.
Nitzschia seriats 1 .015 015
Pleurosigma sp.
Rhizosolenia alats 1 124 .134
Rhizosolenia setigera 7 .000078 .00055S
Rhizosoclenia styliformis
Skeletonema costatum
Y Stephanopyxis turris
3 Svnedra sp.
% S Thalassionema nitzschoides
; i Thalassiothrix frauenfeldi

0
~J
w
10
<
L

S
=

-~ TR T 2 &

DINOFLAGELLATES
Ceratium contortum
Ceratium furcsa
Ceratium fusus 1 .704 .704
Ceratium lineatum

& Ceratium longipes
Ceratium minutum
‘Ceratium pentagonum
Ceratium tripos

2 Cinophysie caudata
i ‘Dinophysis ovum
‘Peridinium depressum S .156 .
Prorocentrum micans

Frorocentrum rostratum

Prorocentrum triangulatum

M
[
5
[y}
o
[7Y]
D

2 N

i .
SR

- J
0)

2.104 1
« 6399

Lol |
@ ~N b

r b
g

COCCOL ITHOPHORES
Coccolithus huxleyi 66 .

-

- .”:‘_ﬂ-
P

o
r
€

IO AT T
3]
)
p oy
.
[y

SILICOFLAGELLATES
Dictyocha fibula
Ciestephanus speculum

e

EEE X WS

- -

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS 53 005 .26

%
g
3
~
k4
-
r
@
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SAMPLE NUMEEF.
IDATE 5-10/8%5
TIME 2050 GMT
DEPTH 2m{TUPS)

UFPS-53

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccids
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
iRhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletanema costatum
iStephanopyxis turris
Synedra sp.
IThalassionema nitzschoides
Thalassiothrix frauenfeldi

'
}

-DINOFLAGELLATES
Ceratium contortum
‘Ceratium furca
Ceratium fusus
Ceratium lineatum
fCeratium longipes
Ceratium minutum
.Ceratium pentagonum
Ceratium tripos
‘Dinophysis caudata
Dinophysis ovum
‘Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL I THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Dictephanus speculum

MISCELLANEQOUS PHYTOPLANKTON
Cryptomonas sp.
MONADS

0 L A e P T T S
. o R R o > o . »! J

L b )

Table 20

LOCATION :lat

VOoLUME
SAMPLE

NUMBER OF
CELLS/L

40 00.,17N
tlong 71 17.87H
FILTERED 40L
VOLUME SO0ml

BIOMASS
ESTIMATE
m3 x 10”%/2

AVERAGE

CELL SIZE
mm3 x 10~8

.0103
.000054
1012
.008

.018
«315

.018
.005
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8 Table 21 27
n SAMPLE NUMBER UPS-34 B LOCATION :lat 40 05.39MN
§ DATE S-/11/85 :long 71 07.79W
TIME 0142 GMT VOLUME  FILTERED 40L
| DEPTH  2m(TUPS) SAMPLE  VOLUME  50ml
i NUMBER OF AVERAGE BIOMASS '
CELLS/L CELL SIZE ESTIMATE
A mm® x 10-° m? x 107%/2 4
§§ DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve 1 .03533 .03535 s
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis Wt
Coescinodiscus Qqranii
Coscinodiscus lineatus

R ol 2 v

.

- -

- v_w
b ]
e

Guinardia flaccids 1 916 916 ‘
Hemiaulus hauckii ?
Leptocylindrus danicus 2 .0601 .12

Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata

g e 23

Pleurosigma sp. € .000054 .00032 !
Rhizosolenia alata .
Rhizosoclenia setigera 7 0000785 00055 K
Rhizosolenia styliformis v

‘Skeletonema costatum
Stephanopyxis turris
ISynedra sp.

|34

f Thalassionema nitzschoides !
» Thalassiothrix frauenfeldi ;!
'

‘DINOFLAGELLATES
E Ceratium contortum ,
Ceratium furca .

Ceratium fusus

Ceratium lineatum

Ceratium longipes

'Ceratium minutum

Ceratium pentagonum

Ceratium tripos 1 2.35 2.35
Dinophysis caudata

iDinophysis ovum

R

o e e e e

]

3‘{.; 'Peridinium depressum 1 .18 .18
Prorocentrum micans 2 .006 .012

‘ ‘Prorocentrum rostratum 1 .0041 0041

*% Prorocentrum triangulatum g

* ' )
COCCOL I THOPHORES $

?g Coccolithus huxleyi 8 .1386 1.11 )
SILICOFLAGELLATES

Q Dictyocha fibula

bé Cietephanue especulum 3

. MISCELLANEOUS PHYTOPLANKTON

W Cryptomonas sp. 1 .0142 .0142

! MONADS 44 .00S .22

) "h y # ‘;- "~
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Table 22 28

38 20.9N

72 42.4W

0.5L
S0ml

tlat
tlona
FILTERED
VOLUME

SAMPLE NUMBER 5-1
DATE S/02/8S
TIME 1700 GMT
DEPTH 15m

LOCATION

VOLUME
SAMPLE

AVERAGE
CELL SIZE
mm?® x 10-¢

BIOMASS
ESTIMATE
mn?® x 10-¢/2

NUMBER OF
CELLS/L

Ny
ORI AKX

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptoecylindrus danicus

Li thodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL I THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON
Cryptomonas sp.
MONADS

T L, =% " LA
‘P“ C.,Q -Lq!..AA UM oL WA A

AT AL RN Y ;
N ATPAV RGN, 0P A 105

1650

2255

54399

3300

55864

101393
825
156048

605

4289

€8676
1210

6379
162481

ALY "

RIS,

.0318

.049

.003
.0043

.0003
.0942
083

. 495

.2481

.039
.006

.089
.005

SLALALARS

OIS

S52.5

94.77

10775.59

9.4
184.97

25.51
77.71
3203.88

299.41

1064.35

2950.74
7.3

222.6
8l2.32

YL
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ﬁ Table 23 29 g
SAMPLE NUMBER 5-2 ' LOCATION :lat 38 20.9N )

g DATE Sr/02/85 tlong 72 42.4K :
TIME 1700 GMT VOLUME FILTERED 0.5L K
DEPTH 2% SAMFLE VOLUME S0ml !

ﬂ NUMBER OF AVERAGE BIOMASS

CELLS/L CELL SIZE ESTIMATE
e mm? x 10-°8 m? x 10-%/¢
ﬁ: DIATOMS

s
¥

RBacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve

Chaetoceros decipiens 2035 .025 46.26
Corethron hystrix
Coscinodiscus centralis 3299 .151 497 .45

Coscinodiscus granii

Coscinodiscus lineatus

Guinardia flaccida 10172 1.65 16743.8
Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

Melosira sp.

=

@ Navicula sp. 1650 .0065 10.74
Nitzschia seriata 1080435 .0098 1475.3
Pleurosigma sp.

§ Rhizosolenia alata

' Rhizosclenia setigera 42612 .006 386.26

" Rhizosolenia styliformis 3849 .044 28.46

i Skeletonema costatum 121735 .03 3619

Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

'3

N e e 2
A

DINOFLAGELLATES

Ceratium contortum

Ceratium furcs

Ceratium fusus

Ceratium lineatum

Ceratium longipes

Ceratium minutum

Ceratium pentagonum 2419 206 497.83
Ceratium tripos 825 3.14 2590
Dinophysis caudata

Dinophysis ovum

‘Peridinium depressum 330020 .0136 4329.76
Prorocentrum micans 10447 .00?7 74.17
Prorocentrum rostratum

Prorocentrum triangulatum

ey

s =W

COCCOLITHOPHORES
Coccolithus huxleyi

[T

SILICOFLAGELLATES
Dictyocha fibula 22595 .009¢ 23.195
Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp. 82% 0142 11.71
MONADS 292244 .0002 46.7¢

i
|
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Table 24 30

SAMPLE NUMBER ¢€-1 LOCATION :lat 32 0S.3M
DATE S/02/85 tlong 72 31.3W
TIME 2215 GMT VOLUME FILTERED 0.5L
DEPTH 25m SAMPLE VOLUME S0l
] NUMBER OF AVERAGE Bl OMASS

CELLS/L CELL SIZE ESTIMATE
| mm3 x 1076 mm® x 10~¢/2

DIATOMS

Bacteriastrum delicatulum

Chaetoceros atlanticum

iChaetoceros breve

Chaetoceros decipiens

Corethron hystrix

Coscinodiscus centralis

Coscinodiscue granii 120 .60423 72.5
Coscinodiscus lineatus

Guinardia flaccida

Hemiaulus hauckii

Leptocylindrus danicus 20 . 3835 7.07
Lithodesmium undulatum

Melosira sp.

Navicula sp.

Nitzschia seriata 120 .0441 5.3
Pleurosigma sp. 40 .08375 3.35
Rhizosolenia alata 140 0219 3.06

Rhizosolenia setigera
‘Rhizosolenia styliformis
Skeletoanema costatum
‘Stephanopyxis turris
Synedra sp.

I Thalassionema nitzschoides
Thalassiothrix frauenfeldi
}

'DINOFLAGELLATES

Ceratium contortum
iCeratium furca

Ceratium fusus

iCeratium lineatum
Ceratium longipes
ICeratium minutum

Ceratium pentagonum
|Ceratium tripos
-Dinophysis caudata
IDinophysis ovum

IPeridinium depressum 540 .2173 117.34
Frorocentrum micans
Frorocentrum rostratum 120 .0141 1.7

Prorocentrum triangulatum

COCCOL I THOPHORES
Cececolithue huxleyi 4620 .0158 72.8

ISILICOFLAGELLATES
.Dictyocha fibula
1Distephanue speculum

IMISCELLANEOUS PHYTOPLANKTON

‘Cryptomonas sp. 220 077 17
e MONADS 2400 .005 12
!‘ 1
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SAMPLE NUMBER 6-2
DATE $/02/8%5
TIME 2215 GMT
DEPTH 35m

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus bhauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauvenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanue speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas s€p.
MONADS

Table 25 31

g -

-

.
LOCATION :lat 38 05.3N t

tlong 72 31.3W ¢
VOLUME FILTERED 0.5L :
SAMFLE VOLUME 50ml J

NUMBER OF AVERAGE BIOMASS "

CELLS/L CELL SIZE ESTIMATE h

mm?® x 10-6 m3 x 10~%/2 3

{

20 .0462 924 ]

;&'

40 .2324 9.3 f

*

1

40 .6874 27.5 ,

60 .233 14 g

140 073 10.22 L

v

80 .06285 5.03 !

!

o

{

s

6320 .0118 74.64 ;

20 .0415 .83 \
20 .0142 .28
5700 .00S 28.5
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SAMPLE NUMBER ?7-1
4 DATE S,/03/8%
1 TIME 0148 GMT
Y DEPTH 12m
i‘
X
§} DIATOMS
@ Bacteriastrum delicatulum
: Chaetoceros atlanticum
g Chaetoceros breve
% Chaetoceros decipiens

X Corethron hystrix

; Coscinodiscus centralis

i Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida

. Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.
Navicula sp.

r Nitzschia seriata

) Pleurosigma sp.

> Rhizosolenia alata

Rhizosolenia setigera

MONADS

hy Rhizosolenia styliformis
Skeletonema costatum

b Stephanopyxis turris

W Synedra sp.

ﬁ Thalassionema nitzschoides

o Thalassiothrix frauenfeldi

z!'
DINOFLAGELLATES

i Ceratium contortum

o Ceratium furca

"' Ceratium fusus

X Ceratium lineatum

N Ceratium longipes
Ceratium minutum

5 Ceratium pentagonum

| Ceratium tripos

b Dinophyeis caudata

ig] Dinophysis ovum

N Peridinium depressum

< Prorocentrum micans

K Prorocentrum rostratum

5: Prorocentrum triangulatum

'l

" COCCOLITHOPHORES

E Coccolithus huxleyi

) SILICOFLAGELLATES

[ Dictyocha fibula

» Distephanus speculum

§ MISCELLANEOUS PHYTOPLANKTON

q Cryptomonas sp.

‘i

:

-
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Table 26
LOCATION
VOLUME
SAMPLE
NUMBER OF
CELLS/L
40
20
240
8700
200
12000

AT R R e e e e e AT e T N e RN
Ry 'I:'[‘.'rf !‘._\._"gh .:'(. D YN ._1.\_1‘.‘:‘._"'.‘- o ‘; St L], jj-(‘ﬂ <"
AT A S onall) Val Y x vl o D )

32
ilat 38 09.12N ]
tlonq 72 32.694 ‘A
FILTERED 0.5L
VOLUME  50ml 5
od
AVERAGE BIOMASS
CELL SIZE ESTIMATE
mm? x 10”6 mm3 x 10”6/2 dg
.00785 .31 a
.0653 1.3 q‘
.082 12.95 g
4
I
]
i
:
.0131 113.82 ’
7
o
N
3
){‘
.00S 60

o }-‘rirz}‘: S‘ \E' ﬂ-‘.»‘.‘-'g*.“c':-‘ts;ﬁ;‘;;]




X & Table 27 33

¥ SAMPLE NUMBER 7-2 LOCATION :lat 38 09.12N
) DATE 5S/03/85 tlong 72 32.69
TIME 0058 GHMT VOLUME FILTERED 0.5L
DEPTH 31.8m SAMPLE VoL UME SOml

NUMBER OF
CELLS/L

AVERAGE
CELL SIZE
mm3 x 107°

BIOMASS
ESTIMATE
mm3 x 10-¢/2

d DIATOMS
Bacteriastrum delicatulum 20 0157 . 314
Chaetoceros atlanticum
5 Chaetoceros breve
Chaetoceros decipiens 60
Corethron hystrix
- Coscinodiscus centralis
R Coscinodiscus granii 240 22.24 $337
Coscinodiscus lineatus
- Guinardia flaccida 380 15.49 5886
) Hemiaulus hauckii
Leptocylindrus danicus
(4 3 Lithodesmium undulatum
, t_(:l Melosira sp.
: Navicula sp.
Nitzechia seriata
. : Pleurosigma sp.
{ P Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformisc 160 01815 3
Skeletcnera costatum
Stephanopyxis turris 100 0976 9.76
Synedra sp.
Thalassionema nitzechoides
Thalassiothrix frauenfeldi

.05535 3.32

. .
: BB

angiel

DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus

Ceratium lineatum

Ceratium longipes

Ceratium minutum

Ceratium pentagonum

Ceratium tripos 20 2.835 176.7
Dinophysis caudata

y N Dinophysis ovum

< o Peridinium depressum 2680 .0455 122
: Prorocentrum micans

Prorocentrum rostratum 180 0106 1.91
¢ Prorocentrum trianqgulatum

v

w COCCOL ! THOPHORES
Y Coccolithue huxleyi 123500 Q22 395.9

SILICOFLAGELLATES
E?‘q Dictyocha fibula
K ;& Dictephanue speculum

i; MISCELLANEOQUS PHYTOPLANKTON
QL Cryptomonae ep. 640 €68 39.5
K] MONADS 3200 .005 lé

.o mg w
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B Table 28 34
o A
.i
? SAMPLE NUMBER 8-1 LOCATION :lat 38 01.34N
iy DATE 5/05/85 tlong 72 43.08W
hs TIME 1550 GMT VOLUME FILTERED 0.5L
ol DEPTH 32m SAMPLE  VOLUME  50ml
- NUMBER OF AVERAGE BIOMASS
e CELLS/L CELL SIZE ESTIMATE
:.:\n mm? x 107 mm? x 1076/2
W ; DIATOMS
ﬁﬂ‘ Bacteriastrum delicatulum
] :
R Chaetoceros atlanticum
e Chaetoceros breve
%& Chaetoceros decipiens 6700 1921 1287
W Corethron hystrix
,$$ Coscinodiscus centralis 20 .0653 1.31
e Coscinodiscus granii 20 33.512 670.24
o Coscinodiscus lineatus
"t Guinardia flaccida 20 25.12 502.4
dg Hemiaulus hauckii
** Leptocylindrus danicus 7300 .11965 873.42
;N: Lithodesmium undulatum
A Melosira sp.
it Navicula sp.
- Nitzschia seriata
S Pleurosigma sp. 480 .036 17.35
Kt Rhizosolenia alata 180 .00733 1.32
f Rhizosolenia setigera
‘ Rhizosolenia styliformis 40 . 3771 15
s Skeletonema costatum 100 .05 5
- Stephanopyxis turris
i} Synedra sp.
&V Thalassionema nitzschoides
: Thalassiothrix frauenfeldi
;3 DINOFLAGELLATES
e Ceratium contortum
Jeg Ceratium furca
a! Ceratium fusus 40 7.065 282.6
s Ceratium lineatum
5? Ceratium longipes
£ Ceratium minutum
h Ceratium pentagonum 40 2.353 94.2
. Ceratium tripos 20 25.12 502.4
o Dinophysis caudata
5 Dinophysis ovum
\ Peridinium depressum 700 .0876 €l.4
pL Prorocentrum micans
> Prorocentrum rostratum 300 .0143 4.3
Ky Prorocentrum triangulatum
S
T COCCOL I THOPHORES
:é. Coccolithus huxleyi 80 .055 4.4
SILICOFLAGELLATES
W Dictyocha fibula €0 .03 1.8
:~3 Distephanus speculum
\ M1SCELLANEOUS PHYTOPLANKTON
o Cryptomonas sp. 40 .0142 .6
- MONADS 3000 .005 15
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& Table 29 35
ﬁ SAMPLE NUMBER &-1-1 LOCATION :lat 38 00.69N
o DATE 5/05/85 :long 72 S0.22W
TIME 1402 GMT VOLUME  FILTERED 0.5L
DEPTH 30m SAMPLE ~ VOLUME  50ml
i NUMBER OF AVERAGE B1OMASS
CELLS/L CELL SIZE ESTIMATE

mm3 x 10”6 mm? x 10~%/2
DIATOMS

Bacteriacstrum delicatulum

Chaetoceros atlanticum

IChaetoceros breve

Chaetoceros decipiens 4780 .204 974.35
Corethron hystrix

ICoscinodiscus centralis

Coscinodiscus qgranii 60 19.252 1155
Coscinodiscus lineatus
‘ 'Guinardia flaccida 180 18.317 3297
Ba Hemiaulus hauckii
’ iLeptocylindrus danicus 7420 222 1645.32

Lithodesmium undulatum
{Melosira sp.

S

‘Navicula sp. 40 .0142 .97
Nitzschia seriata 240 .006 1.6
?2 IPleurosioma sp. 280 .006 1.76
I Rhizosolenia alata 200 .009 1.89
IRhizosolenia setigera
. ‘Rhiznsolenia styliformis 20 377 7.54
N Skeletonema costatum

|Stephanopyxis turris
Synedra sp.

E |Thalassionema nitzechoides
A Thalassiothrix frauenfeldi

!
DINOFLAGELLATES

ﬂ Ceratium contor tum
tCeratium furca

. Ceratium fusus - 80 7.33 5986.13
5 Ceratium lineatum
~e ICeratium longipes
Ceratium minutum
= |Ceratium pentagonumn 260 3.95 1025.67
" Ceratium tripos 40 43.69 1747.64
{Dinophysis caudata
- Dinophysis ovum
g: {Peridinium depressum 1680 .1134 190.54
Prorocentrum micans
|Prorocentrum rostratum 160 .018 3
E:,g Prorocentrum triangulatum
W f
jCOCCOLI THOPHORES
@ "Coccolithus huxlevi 1140 0019 2.14
'SILICOFLAGELLATES
- Dictyocha fibula €0 237 14.25
t' Dictephanus speculum
MISCELLANEOUS PHYTOPLANKTON
E Cryptomonas sp. 120 .057 6.88
MONADS 4100 005 20.95
B R A o AR O T NN o 0y LA T 0 B S L Vet gl o
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) SAMPLE NUMBER 10-1
'a? DATE 5/05/85

199 TIME 2250 GMT

g DEFPTH 5.6m

Tl

e ‘}31

ﬁ&f DIATOMS

E:ﬁ Bacteriastrum delicatulum

Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida

KL Hemiaulus hauckii

gﬁ Leptocylindrus danicus

«&w Lithodesmium undulatum

zﬁf Melosira sp.

Lt Navicula sp.

o Nitzschia seriata

A Pleurosigma sp.

ek Rhizosolenia alata

Sy Rhizosolenia setigera

R Rhizosolenia styliformis

1 Skeletonema costatum

, Stephanopyxis turris

" Syned

R ynedra sp.

: I Thalassionema nitzschoides

5@ Thalassiothrix frauenfeldi
)]

!§' DINOFLAGELLATES

i Ceratium conter tum

R Ceratium furca

B ]

W Ceratium fusus

o Ceratium lineatum

s Ceratium longipes

AN} Ceratium minutum

" Ceratium pentagonum

b 1) Ceratium tripos

n,g Dinophysis caudata

oLt Dinophysis ovum

0 Peridinium depressum

! Prorocentrum micans

- g Prorocentrum rostratum

s Prorocentrum triangulatum

, #1

,iﬁ COCCOLITHOPHORES

N¢s Coccolithus huxleyi

el EILICOFLAGELLATES

&?; Uictyocha fibula

;gg Dictephanue speculum

A

‘ﬁﬁ MISCELLANEOUS PHYTOPLANKTON
5 Cryptomonas sp.

MONADS
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Table 30
LOCATION

VOLUME
SAMPLE

NUMBER OF
CELLS/L

460

20
140
3240
40
540
180
160

40
600

-20

120
40
20
4900

940

1720

420
2500

Y

_\-_?_(\

36

ilat 37 S5.89N

tlong 72 51.39W

FILTERED 0.5L

VOLUME S0ml

AVERAGE Bl OMASS

CELL SIZE ESTIMATE

mm3 x 10”6 mm3 x 107%/2
111 51.1
14,14 282.8
13.82 1934.24
. 396 1283.83
.09 3.6
.028 15
.078 2.82
.01e 2.9
.406 l1e.3
122 73.5
1.9¢6 39.2
1.36 163.72
11.38 455.4
11.66 233.24
.082 403.7
.05 47.¢
.004 8.2
.072 30.1
.00S 12.5
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Table 31 37
SAMPLE NUMBER 10-2 LOCATION :lat SS.89N
DATE S/05/&8%5 tlong S1.39
TIME 2250 5MT VOLUME FILTERED
DEPTH 30m SAMPLE VOLUME
NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
mm? x 10~° mm3 x 107%/2
DIATOMS
Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens 760 .065 49,5
Corethron hystrix
Coscinodiscus centralis 20 .0653 1.31
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida 280 1.4 392.5
Hemiaulus hauckii
Leptocylindrus danicus 4120 1.34 $50.53
Lithodesmium undulatum
Melosira sp.
Navicula sp.
Nitzschia seriata 180 . 36 6.42
Pleurosigma sp. 100 .008 .84
Rhizosolenia alata 140 .005 o7
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum 1300 Q137 26
Stephanopyxis turris
Synedra sp.
Thalassionema nitzschoides
Thalassiothrix frauvenfeldi 20 025 S
DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus 6a . 542 32.95
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum S00 . 198 S5
Ceratium tripos 40 2.355 924.2
Dinophysis caudata
Dinophysis ovum
Peridinium depressum 6400 .019 122.5
Prorocentrum micans 1040 .008 2
Prorocentrum rostratum 160 00?7 l1.12
Prorocentrum triangulatum
COCCOLITHOPHORES
g Coccolithus huxleyi
SILICOFLAGELLATES
i~ Dictyocha fibula 100 .0074S . 745
S Distephanus speculum
. MISCELLANEOUS PHYTOPLANKTON
| Cryptomonas sp. 120 .3122 2.75
| MONADS 3000 .00S 15
s{'.‘tf'.,\f.,l'_:,n'j:\_\ “.:,‘ .! ‘. s “fh’-:'- "'a-"'p"- "r '.-'f:""’ S ITVEALY Y l'-'-".'\"'. R |! _l, ; t.o hota



{
/
E
"
1
q

x4
Table 32 38 =)
SAMPLE NUMBER 11-1 LOCATION :lat 39 5z2.18N o
DATE 5/09/85 :long 70 27.64W X
TIME 1209 GMT VOLUME FILTERED 0.5L
DEPTH 2m SAMFLE VOLUME S50ml o
NUMBER OF AVERAGE B1OMASS -
CELLS/L CELL SIZE ESTIMATE “
3 -6 3 -6 ..
DIATOMS mm? x 10 mm? x 10-°%/% 3
Bacteriastrum delicatulum 20 .0141 . 283
Chaetoceros atlanticum
Chaetoceros breve 560 .026 14.5 alt
Chaetoceros decipiens 60 . 425 25.5
Corethron hystrix 0
Coscinodiscus centralis Eé
Coscinodiscus granii °
Coscinodiscus lineatus -
Guinardia flaccida 300 1.12 336 Z'\a
Hemiaulus hauckii 280 .098 27 .33 :
Leptocylindrus danicus 3300 .0142 47
Lithodesmium undulatum ey
Melosira sp. -
Navicula sp.
Nitzschia seriata 360 .0052 l1.8¢ v
Pleurosigma sp. 40 .0071 .28 N
Rhizosolenia alata ~
Rhizosolenia setigera 1340 .008 10.42
Rhizosolenia styliformis 540 .131 70.69 53
Skelctcnema costatum €0 .4945 1c .
Stephanopyxis turris
Synedra sp. .
Thalassionema nitzschoides ‘i
Thalassiothrix frauenfeldi l
DINOFLAGELLATES =
Ceratium contortum =
Ceratium furca ,
Ceratium fusus Sy
Ceratium lineatum }j
Ceratium longipes
Ceratium minutum
Ceratium pentagonum o
Ceratium tripos 20 2.355 47.1 “
Dinophysis caudata
Dinophysis ovum -’{?
Peridinium depressum 80 .18 14.4 -
Prorocentrum micans 80 .009 7S
Prorocentrum rostratum 40 .006 .24 :
Prorocentrum triangulatum R
COCCOL I THOPHORES N
Coccolithus huxleyi 260 .2063 53.64 X
SILICOFLAGELLATES
Dictyocha fibula 200 .011 2.29 ot
Cistephanus speculum !
MISCELLANEQUS PHYTOPLANKTON ot

Cryptomonas sp. 20 .0142 .28
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: ﬁ Table 33 39
B e SAMPLE NUMBER 11-2 LOCATION :lat 39 S2.18N
: % DATE 5/09/85 :long 70 27.64W
AR TIME 1209 GMT VOLUME FILTERED 0.5L
@ DEFTH 18m SAMPLE VOLUME Soml
N A8

l NUMBER OF AVERAGE BIOMASS
i@ CELLS/L CELL SIZE ESTIMATE
e mm® x 10-° m? x 1076/¢
é j DIATOMS
gy Bacteriastrum delicatulum
& Chaetoceros atlanticum
; Chaetoceros breve 600 .0166 10
g el Chaetoceros decipiens 120 1.492 170.5
K Corethron hystrix
¥\ q Coscinodiscus centralis
% &3 Coscinodiscus qranii
7 Coscinodiscus lineatus

Guinardia flaccida 240 1.19 285

] 54 Hemiaulus hauckii 120 07?7 9.33
e v Leptocylindrus danicus 4160 .688 114
K Li thodesmium undulatum
4 g Melosira sp.
b Navicula sp.

[
L § Nitzschia seriata 620 .052 32.1
M Fleurosigma sp.

g §§ Rhizosolenia alata

?' Rhizosolenia setigera 1740 .007 12.84

*ﬁ _ Rhizosolenia styliformis

& g Skeletonema costatum 100 .0542 5.42
Stephanopyxis turris

o Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

e
202

DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus

Ceratium lineatum

Ceratium longipes

Ceratium minutum

Ceratium pentagonum 20 .196 3.92
Ceratium tripos 20 1.5?7 31.4
Dinophysis caudata

Dinophysis ovum

-

-

aem
-F."

I

Ay P 7
=R

L2

& Peridinium depressum 140 . 229 32
S IR Prorocentrum micans 100 .005 9
Prorocentrum rostratum 80 008 .48

Prorocentrum triangqulatum

COCCOLITHOPHORES
Coccolithue huxleyi 260 242 €2.81

v P |
P

v MR

SILICOFLAGELLATES
Dictyocha fibula 60 Q07 43
Dicstephanus speculum

_.Pdm‘ -

o M1 SCELLANEOUS PHYTOPLANKTON
Cryptomonas sp.
MONADS 5000 .005 25
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o Table 34 40
zgf SAMPLE NUMBER 12-1 LOCATION :lat 40 00.00N
Yy DATE 5/09/85 :long 70 30.98W
e TIME 1440 GMT VOLUME FILTERED 0.5L
o DEPTH 1m SAMPLE  VOLUME  S0ml
Wi
NUMBER OF AVERAGE BIOMASS

o CELLS/L CELL SIZE ESTIMATE
el m® x 10-° mm® x 107¢/2
i DIATOMS
:$§ Bacteriastrum delicatulum
i Chaetoceros atlanticum
i Chaetoceros breve
il Chaetoceros decipiens 180 .018 3.33
*r‘ Corethron hystrix
s Coscinodiscus centralis
a0 Coscinodiscus granii
W Coscinodiscus lineatus

Guinardia flaccida 240 1.12 268
Py Hemiaulus hauckii
A Leptocylindrus danicus 1800 .027 48
%ﬁ Li thodesmium undulatum
{;~ Melosira sp.
L Navicula sp.
9 Nitzschia seriata 340 0052 1.76
:{a Pleurosigma sp. 40 .023 .92
K Rhizosolenia alata 80 . 371 29.7
;zﬁ Rhizosolenia setigera
Ny Rhizosolenia styliformis 340 .099 34
o Skeletonema costatum ¢ =
. Stephanopyxis turris
ohuR Synedra sp.
Ny Thalassionema nitzschoides
4{% Thalassiothrix frauenfeldi 40 028 1.12
\ /it
o DINOFLAGELLATES

Ceratium contortum 20 2.31 46.2
ey Ceratium furca
o Ceratium fususg .80 .8485% 67.88
el Ceratium lineatum
, Ceratium longipes
! Ceratium minutum
(s Ceratium pentagonum 100 .196 19.6
@ﬁ& Ceratium tripos 100 2.09 209
y Dinophysis caudata
1y Dinophysis ovum
s Peridinium depressum 280 .164 45.81
o Prorocentrum micans 460 .078 3.6
) Prorocentrum rostratum 240 006 1.44
i ! Prorocentrum triangulatum
-
'Lf COCCOLITHOPHORES
o Coccolithus huxleyi 4180 .067 279.3
Oy
("3 S1L1COFLAGELLATES
?ﬁ% Cictyocha fibula 20 021 .62
O Distephanus speculum 20 .031 .62

e MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp. 60 .0142 . 8%




} | SAMPLE NUMBER 12-2
R IDATE  5/09/85

N TIME 1440 GMT

0 IDEFTH  12m
S

, ﬁ |

A

) 2 ipraToms

VN

iBacteriastrum delicatulum
) ‘Chaetocerocs atlanticum
IChaetoceros breve
IChaetoceros decipiens

« Corethron hystrix
iCoscinodiscus centralis

. 'Coscinodiscus granii

g ICoscinodiscus lineatus
IGuinardia flaccids
‘Hemiaulus hauckii
|Leptocylindrue danicus
‘Lithodesmium undulatum
IMelosira sp.

INavicula sp.

INitzschia seriata
|Pleurosigma sp.
|Rhizoscolenia alata
IRhizosolenia setigera
|Rhizosolenia styliformis
ISkeletonema costatum
jStephanopyxis turris

g |Synedra sp.

4 IThalassionema nitzschoides
|Thalassiothrix frauenfeldi
]

IDINOFLAGELLATES

.
Lo -, L
= P
v ?

oy
P

Rk 5

AL
RS

o
RS
o

A
rr
"otz

'Ceratium
|Ceratium
|Ceratium
jCeratium
(Ceratium
|Ceratium
ICeratium
ICeratium

contortum
furca
fusus
lineatum
longipes
minutum
pentagonum
tripos

IDinophysis caudata
IDinophysis ovum

Z IPeridinium depressum
IProrocentrum micans
|Prorocentrum rostratum
|Prorocentrum triangulatum
!

| COCCOLITHOPHORES

A ICoccolithus huxleyi

|

ISILICOFLAGELLATES

i IDictyocha fibula

. gg Distephanus speculum
W, |

W IMISCELLANEOUS PHYTOPLANKTON

" |Cryptomonas sp.
g rf IMONADS
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Table 35

LOCATION

VOLUME
SAMPLE

NUMBER OF
CELLS/L
20
20

100

280
20
480

360

40

40

200

20
4100
320
240

120

140
4800

.41

1lat 40 00.0ON

tlong 70 30.98W

FILTERED 0.S5L

VOLUME S0ml

AVERAGE BIOMASS

CELL SIZE ESTIMATE

mm3 x 10-8 mn3 x 10-%/2
.0118 .24
3.063 6l.206
.058 5.8
1.626 455.3
.3 é
. 258 123.8
.05 ie
.039 1.6
.4242 1?
196 39.2
2.358S 47.1
.0653 1.31
.028 115.77
.006 2
.007 1.68
007 .83
01185 1.6
.005 24

AR AL ININASY
. N",\... loi. UL X b u‘,

] £]
WL ETREG)

YLALHRE
a1y he

b




m

r:f:,:o
o Table 36 42
o :
o SAMPLE NUMBER 12-3 LOCATION :lat 40 00.00N
& DATE 5/09/85 tlong 70 30.98W
o TIME 1440 GMT VOLUME  FILTERED 0.S5L
S DEFTH 18m SAMPLE  VOLUME  SOml
R )
' NUMBER OF AVERAGE BIOMASS
E{{ CELLS/L CELL SIZE ESTIMATE
538 mm® x 10-° mm® x 10-%/2
pond DIATOMS
% Bacteriastrum delicatulum
s Chaetoceros atlanticum
- Chasetoceros breve
i Chaetoceros decipiens 580 .111 64.2
% Corethron hystrix
gh? Coscinodiscus centralis
3: Coscinodiscus granii
Hat Coscinodiscus lineatus
Guinardia flaccida 280 1.31 366.3

a&: Hemiaulus hauckii
- Leptocylindrus danicus 360 . 2525 90.9
Y Lithodesmium undulatum
AR Melosira sp.
Y Navicula sp.

o Nitzschia seriata 80 .03 2.9
L. Pleurosigma sp. 20 .015 .3
~§§‘ Rhizosolenia alata 580 .045 26.1
Lo 2 ? . . .
Y] Rhizosolenia setigera
- Rhizosolenia styliformis

A, Skeletonema costatum 320 .028 8.9

Stephanopyxis turris

s, Synedra sp.
"s Thalassionema nitzschoides
LS Thalassiothrix frauenfeldi
'ﬂ-'-‘:
2 DINOFLAGELLATES
I Ceratium contortum 40 1.73 €9.3
P Ceratium furca
rﬂﬂ. Ceratium fusus .60 .47 28.3
h Ceratium lineatum
&gi Ceratium longipes
! Ceratium minutum 20 .5656 11.3
) Ceratium pentagonum €0 .196 11.8
o Ceratium tripos 60 2.62 157
ARl Dinophysis caudata
,kﬁ Dinophysis ovum
54 Peridinium depressum 2900 .021 59.7
1N Prorocentrum micans 420 .008 3.5
) Prorocentrum rostratum 160 .006 .96
y" Prorocentrum triangulatum
e COCCOLITHOPHORES
gg: Coccolithus huxleyi
12 SILICOFLAGELLATES
‘; Dictyocha fibula €0 .009 2

?k Distephanus speculum

“

‘g MISCELLANEOUS PHYTOPLANKTON
e Cryptomonas sp.

@, MONADS 4300 .00S 21.9
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ﬁ Table 37 43
" SAMPLE NUMBER 12-4 LOCATION :lat 40 00.00N
AN DATE 5/09/85 tlong 70 30.98W
TIME 1440 GMT VOLUME FILTERED 0.5L
rr DEPTH 25m SAMPLE VOLUME S0ml
i NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
@ - mm3 x 10”8 mm® x 10-%/¢
DIATOMS
‘'Bacteriastrum delicatulum
Chaetoceras atlanticum
g ‘Chaetoceros breve
Chaetoceros decipiens 180 .094 1?7
" Corethron hystrix
§8 Coscinodiscus centralis
< Coscinodiscus granii
‘Coscinodiscus lineatus
Guinardia flaccida 160 1.86 292.2
& Hemiaulus hauckii
‘Leptocylindrue danicus 320 .237 75.8

Lithodesmium undulatum
‘Melosira sp.
Navicula sp.

(<]

., INitzschia seriata 60 .009 .54
Y  Pleurosigma sp.
' |Rhizosolenia alats 180 .054 9.72

Rhizosnlenia setigera

IRhizosolenia styliformis

‘Skeletonema costatum an .019 1.6
Stephanopyxis turris

|Synedra sp.

-Thalassionema nitzschoides

|Thalassiothrix frauenfeldi

=

{DINOFLAGELLATES

-Ceratium contortum

ICeratium furca ,

jCeratium fusus 60 .4713 28.3
Ceratium lineatum

ICeratium longipes

'Ceratium minutum

2 e S

g |Ceratium pentagonum 160 .196 31.4
Ceratium tripos 40 2.355 94.2

|IDinophysis cauvdata 20 4.76 95.2
Dinophysis ovum

g IPeridinium depressum 43540 .019 86.5
Prorocentrum micans 320 .007 2.25

o Prorocentrum rostratum 160 006 .96

FZ Prorocentrum triangulatum

B

. COCCOLITHOPHORES

és Coccolithus huxleyi
SILICOFLAGELLATES
Dictyocha fibula 20 .006 .12

Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp. 40 .005 .2
MONADS 4400 .005 22
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SAMPLE NUMBER

DATE 95/09/85

TIME 1725 GMT
DEPTH 135m

13-1

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriats
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus

Ceratium
Ceratium
Ceratium

lineatum
longipes
minutum

Ceratium pentagonum
Ceratium tripos
Dinophysie caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL I THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Dietephanue speculum

Cryptomonas sp.
MONADS
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Table 38

LOCATION

VOLUME

NUMBER OF
CELLS/L

20

20
20
240
60

20
860

400
180

920

40

20
40

3060
100
20

440
7500

SAMPLE

44
tlat 40 04.04N
tlong 70 34.224
FILTERED 0.5L
VOLUME S0ml
AVERAGE BIOMASS
CELL SIZE ESTIMATE
mm? x 10-° m? x 10-%/2
.0314 .628
.196 4
1.767 35.34
1.324 321.85
.047 2.8
.157 3.14
.007 6.75
.006 2.4
.006 1.08
021 19
1.92% 7?
.294 5.9
2.159 86.395
.014¢ 44.6
.01 1
.007 .14
.00S 2.2
.00S 37.95
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SAMPLE NUMBER
DATE 5/9/85
TIME 1725 GMT
DEPTH 25m

13-2

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptoecylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzechia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides

Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusuys
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL1THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibulsas
Cistephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS

Table 39

NUMBER OF
CELLS/L

20

40
20

80
340

80

400
1100

740
20

20

20

2900
140
20

20

LOCATION

VOLUME
SAMPLE

45
tlat 40 04.04N
tlong 70 34.22W
FILTERED 0.5L
VOLUME S0ml
AVERAGE BIOMASS
CELL SIZE ESTIMATE
mm?® x 1078 mm3 x 10~¢/2
.4 8
.98 39.2
.196 4
.36 28.14
1.75 596.6
.062 5
0155 6.2
.005 S.S
.008 6
.022 .44
1.925 38.5
.196 4
.014 a0
.01 1.4
.006 12
.006 12
.01S 3.6
.005 27.%5
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i Table 40 46

e SAMPLE NUMBER 14-1 LOCATION :lat 40 20.85N

&”ﬁ DATE $/09/85 tlong 70 40.344

g;ﬂ TIME 1940 GMT VOLUME FILTERED 0.5L

ﬁﬁy DEPTH 11m SAMPLE VOLUME SOml

e NUMBER OF AVERAGE BIOMASS
1:&:;;", CELLS/L CELL SIZE ESTIMATE
iy mm?® x 10-% mn® x 1078/%
Ay DIATOMS

g Bacteriastrum delicatulum

oy Chaetoceros atlanticum

o Chaetoceros breve

vy‘ Chaetoceros decipiens 40 .98 39.2
ﬂé& Corethron hystrix

5 Coscinodiscus centralis

%ﬁh Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida

%&% Hemiaulus hauckii

AN Leptocylindrus danicus
%Ji Lithodesmium undulatum
el Melosira sp.

“ \ Navicula sp.

et a Nitzschia seriata

SN Fleurosigma sp.

Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris

P h R
R )
et

;3~, Synedra sp.
s Thalassionema nitzschoides
T Thalassiothrix frauenfeldi
i DINOFLAGELLATES
R Ceratium contortum
0::' : Ceratium furca
a*' Ceratium fusus
DO Ceratium lineatum
Oy Ceratium longipes
Ppor Ceratium minutum
e Ceratium pentagonum
#ﬁh Ceratium tripos
b q Dinophysis caudata
4 IDinophysis ovum
s ‘Peridinium depressum 80 .027 2.16
i Prorocentrum micans 20 009 .18
?‘: {Prorocentrum rostratum
-;y Prorocentrum triangulatum
b Ly |
L{E "COCCOLITHOPHORES
2o Coccolithus huxleyi
N SILICOFLAGELLATES
M Dictyocha fibula
¥2 [::tephanue speculum
:l’,l'
o MISCELLANEOUS PHYTOPLANKTON
,4 Cryptomonas <p. 20 .0142 .28

MONADS 10000 .005 20
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Table 41 47

SAMPLE NUMBER 15-1 LOCATION :lat 40 09.31N
DATE S5/11/85 slong 71 40.51KW
TIME 1610 GMT VOLUME FILTERED 0.5L

DEPTH 23m SAMPLE VOLUME Soml ]

s

NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
mn?® x 10-8 mm3 x 107%/¢

DIATOMS

Bacteriastrum delicatulum

Chaetoceros atlanticum

Chaetoceros breve 20 .2514 S
Chaetoceros decipiens 20 .98 19.6
Corethron hystrix

Coscinodiscus centralis

Coscinodiscus granii

Coscinodiscus lineatus

Guinardia flaccida

Hemiaulus hauckii

Leptocylindrus danicus

Lithodesmium undulatum

Melosira sp.

Navicula sp.

Nitzeschia seriata

Pleurosigma sp. 20 .00S .1
Rhizosolenia alata 20 .007 .14
Rhizosolenia setigera

Rhizosolenia styliformis

Skeletonema costatum

Stephanopyxis turris

Synedra sp.

Thalassionema nitzschoides

Thalassiothrix frauenfeldi

=M

ot Tt
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;
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DINOFLAGELLATES

Ceratium contortum 20 1.925 38.5
Ceratium furca

Ceratium fusus

Ceratium lineatum

iCeratium longipes

Ceratium minutum

iCeratium pentagonum

Ceratium tripos 20 1.15% 23.1
Dinophysis caudata

>3 ‘Dinophysis ovum

o Peridinium depressum 20 .0142 .28

Prorocentrum micans

Prorocentrum rostratum

Prorocentrum triangulatum

£ ~ >

X
b J

A

COCCOL I THOPHORES
Ei Coccolithus huxleyi

SILICOFLAGELLATES
O Dictyocha fibula
N Distephanus speculum

|

‘ MISCELLANEOUS PHYTOPLANKTON

‘ g Cryptomonas sp. 1500 .0132 19.8
MONADS 8000 .005 40




SAMPLE NUMBER

DATE 5/11/85

TIME 1610 GMT
DEPTH 30m

15-2

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosclenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
Dinophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOL1THOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON
Cryptomonas sp.
MONADS

e x{r ¥,

Table 42

VOLUME

NUMBER OF
CELLS/L

20
100

100

20

20
40
80

340
3400

LOCATION

48
slat 40 09.31N
slong 71 40.51KW
FILTERED 0.5L
VoL UME S0ml
AVERAGE BIOMASS
CELL SIZE ESTIMATE
mm?® x 10~8 mm? x 10-6/2
.1257 2.5
.088 8.8
.0142 1.42
.007 .14
.1e 3.6
.009 .36
.008 .64
,01% 5.14
005 1?7
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, & Table 43 49
t

N . SAMPLE NUMBER 16-1 LOCATION :1lat 39 56.27N

% E:g .DATE 5/11/8S :long 71 34.25W

s‘ TIME 1925 GMT VOLUME FILTERED 0.S5SL

% -DEFTH 1lm SAMPLE VOLUME S50ml

g &

) i NUMBER OF AVERAGE BIOMASS
o CELLS/L CELL SIZE ESTIMATE
ol ' mm3 x 10~° mn3 x 107%/2
ol DIATOMS

Ny - ‘Bacteriastrum delicatulum

N Chaetoceros atlanticum

! ' IChaetoceros breve

R Chaetoceros decipiens 100 .8624 86.24

ﬁ Corethron hystrix

gy iCoscinodiscus centralis

1% Coscinodiscus granii 20 1131 2.3

fﬁ = Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
) Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosclenia alata

1 Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
.Stephanopyxis turris
Synedra sp.

o
-

o - -5

d 3" ‘Thalassionema nitzschoides
% g Thalassiothrix frauenfeldi
3 T ]

'. 1

W DINOFLAGELLATES

Ceratium contortum
jCeratium furca
Ceratium fusus
{Ceratium lineatum
Ceratium longipes
Wy iICeratium minutum
Ceratium pentagonum
ICeratium tripos

ZL R

N f .Y
po, o’

yz iDinophysis caudata

‘I iDinophysis ovum

G IPeridinium depressum 120 .125 15
(A O Prorocentrum micans

g 'Prorocentrum rostratum 20 .012 .24
fiif Prorocentrum triangulatum

pT o ‘

400 COCCOL I THOPHORES

Coccolithus huxleyi

!§ SILICOFLAGELLATES

W Dictyocha fibula

o :;3 Distephanus speculum

g

: MISCELLANEOUS PHYTOPLANKTON

N~ Cryptomonas sp. 1300 0123 16
q k MONADS 4000 .005 20
2

)
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:?} Table 44

é; ) 50
o

k@ SAMPLE NUMBER 16-2 LOCATION :lat 39 56.27N

TS DATE S5/11/85 tlong 71 34.25W

an TIME 1925 GMT VOLUME  FILTERED 0.5L

‘ﬂk DEFTH 15m SAMPLE VOLUME SOml

g NUMBER OF AVERAGE BIOMASS
'aw CELLS/L CELL SIZE ESTIMATE
'f* mm® x 1078 mm® x 107%/2
o DIATOMS

) Bacteriastrum delicatulum

fﬁ Chaetoceros atlanticum

G Chaetoceros breve

b Chaetoceros decipiens 60 1.01 61

W Corethron hystrix

ﬁa Coscinodiscus centralis

iy Coscinodiscus granii

Coscinodiscus lineatus
Guinardia flaccida

e Hemiaulus hauckii
Y Leptocylindrus danicus 160 22 35
:% Lithodesmium undulatum
Ry Melosira sp.
a6 Navicula sp.
it Nitzschia seriata
W Pleurosigma sp. 100 .0051 .51
A\ Rhizosolenia alata 280 .006 1.68

‘Rhizosolenia setigera

Rhizosolenia styliformis

‘Skeletonema costatum 20 0471 1
Stephanopyxis turris

‘Synedra sp.

Thalassionema nitzschoides

Thalassiothrix frauenfeldi

P
’._

7Y gt i Y
B EX e
¢ B Y 7

»

DINOFLAGELLATES

Ceratium contortum

Ceratium furca

Ceratium fusus

Ceratium lineatum

Ceratium longipes

Ceratium minutum

Ceratium pentagonum

Ceratium tripos 20 2.355 47.1
Dinophysis caudata

Dinophysis ovum

Peridinium depressum 1700 .0142 24.14
Prorocentrum micans 80 .009 .72
Prorocentrum rostratum 120 .007 .84
Prorocentrum triangulatum

,,-J |

» % b, 3

oS- -
M- -

)

ArEs

TRy
oo Yy 4
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A
.

COCCOLITHOPHORES
Coccolithus huxleyi

W‘ SILICOFLAGELLATES
s Dictyocha fibula
% Distephanus speculum

b
Q MISCELLANEOUS PHYTOPLANKTON

- Cryptomonas sp. 1480 017 25.3
MONADS 8000 .005 40
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55 Table 45 51 .
SAMPLE NUMBER 16-3 LOCATION :lat 32 Se.27N
'@ DATE 5/11/8S tlong 71 34.25W
‘ TIME 1925 GMT VOLUME FILTERED 0.5L
DEPTH 25m SAMPLE VOLUME S0ml
()
NUMBER OF AVERAGE BIOMASS
CELLS/L CELL SIZE ESTIMATE
L mm?® x 10~ mm® x 10~%/2 s
y DIATOMS B
o Bacteriastrum delicatulum 4Q .006 .24 N
Chaetoceros atlanticum
' Chaetoceros breve
X Chaetoceros decipiens 40 .2156 8.6 y
Corethron hystrix 20 .071 1.4 )
" Coscinodiscus centralis B
g Coscinodiscus granii 20 .0335 .7 -
Coscinodiscus lineatus X
Guinardia flaccida 40 .294 11.8
s Hemiaulus hauckii X
Leptocylindrus danicus 80 .291 23.3 n
Li thodesmium undulatum ]
0 Melosira sp. t
140 Navicula sp. 20 .007 .14
Nitzschia seriata
- Pleurosigma sp. i
?; Rhizosolenia alata 220 .007 1.54 »
Rhizosolenia setigera 20 .471 9.42 g
: Rhizosolenia styliformis R
Ry Skeletonema costatum .
Stephanopyxis turris
Synedra sp. .
i Thalassionema nitzschoides
g Thalassiothrix frauenfeldi R
i DINOFLAGELLATES N
Ceratium contortum
Ceratium furca 4
Ceratium fusus y
g Ceratium lineatum g
Y, Ceratium longipes -
Ceratium minutum Y
. Ceratium pentagonum 80 .19¢6 15.7
X Ceratium tripos 3
Dinophysis caudata s
o Dinophysis ovum <
}i Peridinium depressum 2860 .018 S52.3 ﬁ
0 Prorocentrum micans 220 .008 1.76 N
Prorocentrum rostratum 220 .008& 1.76
g Prorocentrum triangulatum
’ COCCOLITHOPHORES }
‘. Coccolithus huxleyi <
W
. SIL1COFLAGELLATES
_ Dictyocha fibula 20 .009 .18 o
:. Distephanus speculum 20 006 12 *
M v -
MISCELLANEOUS PHYTOPLANKTON N
Cryptomonas sp. 880 0122 10.74
MONADS 5400 .00S 27
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SAMPLE NUMBER 17-1
DATE S/11/85
TIME 2200 GMT

DEPTH 12.5m

DIATOMS

EBacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscinodscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauvenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
Dinophysis caudata
'inophysis ovum
Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula
Distephanus speculum

MISCE'.LANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS

Table 4%

" LOCATION :lat

NUMBER OF
CELLS/L

40

80

360

740

60
20
20
160

60

. 80

40

6060
400
300

20

520
8800

T - s
\ NN J-" ""'x ¥

6

VOLUME
SAMPLE

.
«

52

39 S0.57t

:long 71 32.08i

FILTERED 0.5L

VOLUME S0ml

AVERAGE BIOMASS

CELL SIZE ESTIMATE

mm3 x 107° mm? x 10~%/%
.006 .29
.0424 3.4
1.31 471
.181 134.3
.017 1
.007 .14
.091 1.83
.009 1.44
.058 3.45
722 57.8
.196 7.84
2.355 141.3
.019 120.2
.009 3.6
.007 2.1
.005 .1
.013 7
.005 44
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SAMPLE NUMBER
DATE S5/11/85
TIME 2200 GMT
DEPTH 20m

17-2

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum
Chaetoceros breve
Chaetoceros decipiens
Corethron hystrix
Coscincdiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus
Guinardia flaccida
Hemiaulus hauckii
Leptocylindrus danicus
Lithodesmium undulatum
Melosira sp.

Navicula sp.

Nitzschia seriata
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia setigera
Rhizosolenia styliformis
Skeletonema costatum
Stephanopyxis turris
Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES
Ceratium contortum
Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum
Ceratium pentagonum
Ceratium tripos
'Dinophysis caudata
Dinophysis ovum
'‘Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOLITHOPHORES
Coccolithus huxleyi

SILICOFLAGELLATES
Dietyocha fibula
Dicstephanue speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS
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Table 47

LOCATION

VOLUME
SAMFLE

NUMBER OF

CELLS/L

60

900

60
1020

180
2080

840

1780
700
140

20
- 40

le0
20
5720

1380
560

520
7400

PR ;‘ .

Pt

53

1lat 39 S0.57N

tlong 71 32.08W

FILTERED 0.5L

VOLUME

AVERAGE BIOMASS

CELL SI%F ESTIMATE

mm® x 10~ mm3 x 10-%/2
012 .71
.048 43.2
.31 18.6
20.02 1361
.143 25.87
.18%5 386
.00S 4,35
.009 16.02
278 195
.659 13
1.925 38.95
.4242 1?7
.211 33.71
2.74 110
1.355 31.09
.0211 120.71
.008 11.7
.006 3.36
.0141 7.34
.005 37
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'!.:.! Table 48 54
i .

gg SAMPLE NUMBER 17-3 LOCATION :lat 39 S0.357N

vingh DATE $S-11,/85 tlong 71 32.08W

i TIME 2200 GMT VOLUME FILTERED 0.5L

.g DEPTH 30m SAMPLE VOLUME 50ml

i's N

' NUMBER OF AVERAGE BIOMASS
i CELLS/L CELL SIZ§ ESTIMAIE
;,:(.:j mm® x 10~ mm® x 107°/¢
ek DIATOMS
M Bacteriastrum delicatulum 60 .005 .3
ﬁ& Chaetoceros atlanticum

Lo Chaetoceros breve 20 . 3535 7.1

Q@ Chaetoceros decipiens 400 .041 16.4
el Corethron hystrix
§V Coscinodiscus centralis

hi Coscinodiscus granii 120 .141 17

bR Coscinodiscus lineatus

Guinardia flaccida 460 1.65 760.32

- Hemiaulus hauckii 20 .085 1.7
M{ Leptocylindrus danicus 880 .102 89.7
! Li thodesmium undulatum
ah Melosira sp.

\

s Navicula sp.

if Nitzschia seriata 120 .015 1.8
o Pleurosigma sp. 20 .015 .3
o Rhizosolenia alata 20 .011 .21
I Rhizosolenia setigera 220 .008 1.76
W Rhizosolenia styliformis

‘ Skeletonema costatum 80 .0942 7.54
e Stephanopyxis turris

s Synedra sp.
ﬂ?j Thalassionema nitzschoides
}5. Thalassiothrix frauenfeldi
.': 4
:'4‘_2 DINOFLAGELLATES
\j Ceratium contortum

o Ceratium furca
$1 Ceratium fusus 60 . 6285 37.7
e Ceratium lineatum '
v Ceratium longipes
ﬁ» Ceratium minutum
‘* ‘Ceratium pentagonum 200 .206 41 .2
™ Ceratium tripos 60 2.22 133.45
#3¢ ‘Dinophysis caudata
: Dinophysis ovum
¥ Peridinium depressum 1700 .048 81.4
o Prorocentrum micans 1620 .009 15.1
. Prorocentrum rostratum 620 .007 4.34
s Prorocentrum triangulatum
S

V) COCCOLITHOPHORES
. Coccolithus huxleyi 10900 .023 249.35
Ly SILICOFLAGELLATES

o Dictyocha fibula lo0 .009 .9

$~, Distephanus speculum 20 .005 .11

;.: MISCELLANEOUS PHYTOPLANKTON
,ﬁ Cryptomonas sp. 660 011 7.3

& MONADS 8200 .005 41
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i ﬁ Table 49 55
.
;{ SAMPLE NUMBER 23-1 LOCATION :lat 39 38.49N
.as.‘; DATE 5/12/85 tlong 71 26.51W
:3' TIME 1350 GMT VOLUME FILTERED 0.5L
:'-j;‘t DEFTH 10m SAMPLE  VOLUME  50ml
h
' ﬁ NUMBER OF AVERAGE BIOMASS
" CELLS/L CELL SIZE ESTIMATE
?ﬁ . mm3 x 10-6 mn? x 10-6/2
4B oiaToms
W] Bacteriastrum delicatulum
B Chaetoceros atlanticum
v ! Chaetoceros breve
t:}‘ e Chaetoceros decipiens
K Corethron hystrix
i Coscinodiscus centralis 20 .18 3.6
e i—i Coscinodiscus granii
BNl Coscinodiscus lineatus
Guinardia flaccida 360 1.48 533.8
N 5 Hemiaulus hauckii
#:-s Leptocylindrus danicus 200 .219 43,83
: Li thodesmium undulatum
Bl i Melosira sp.
K Navicula sp.
L Nitzschia seriata 100 .012 1.2
Qigry Pleurosigma sp. 40 .022 .88
SRS Rhizosclenia alata
TN Rhizosolenia setigera 120 .008 .96
. Rhizosolenia styliformis
» ﬁ Skeletonema costatum
Stephanopyxis turris
a4 Svnedra sp.
g wL Thalassionema nitzschoides
b é& Thalassiothrix frauenfeldi
B DINOFLAGELLATES
) Ceratium contortum 20 1.155 23.1
iy, Ceratium furca
" Ceratium fusue .140 .539 75.42
& E% Ceratium lineatum
W Ceratium longipes
O Ceratium minutum
1 ™. Ceratium pentagonum
SRS Ceratium tripos
é - Dinophysis caudata 20 .216 4,32
; - Dinophysis ovum
2 tﬁ Peridinium depressum 4160 .0264 110.1
H! 2 Prorocentrum micans 200 .008 1.6
a Prorocentrum rostratum 1180 0086 7.08
:‘fx Prorocentrum triangulatum
e
e " COCCOLITHOPHORES
b Coccolithus huxleyi 13240 .0142 188
LQ": %’
‘ SILICOFLAGELLATES
S Dictyocha fibula 120 .028 3.36
e g Distephanus speculum
9 MISCELLANEOUS PHYTOPLANKTON
! Cryptomonas sp. 320 .01452 4.65
L] t MONADS 5800 ,005 29
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4;'::, Table 50 56
Rl

e SAMPLE NUMBER 23-2 LOCATION :lat 39 38.49N

ﬁ@; DATE S/12/85 tleng 71 26.51W

vg, TIME 1330 GMT VOLUME FILTERED 0.5L

:} DEPTH 1ém SAMPLE VOLUME S0ml

"‘l'

" NUMBER OF AVERAGE BIOMASS
- CELLS/L CELL SIZE ESTIMATE
R wn® x 10-¢ ma® x 10-%/2
S DIATOMS
éé Bacteriastrum delicatulum
iy Chaetoceros atlanticum
A Chaetoceros breve
o Chaetoceros decipiens
ey Corethron hystrix
g'.% Coscinodiscus centralis
Wy Coscinodiscus granii 80 .0653 S.22
el Coscinodiscus lineatus

Guinardia flaccida 280 1.32 369
oy Hemiaulus hauckii
gﬁ Leptocylindrus danicus 100 .2404 24.04
Lhe Li thodesmium undulatum
mﬁ Melosira sp.
*ﬁ Navicula sp.
- Nitzschia seriata 80 .021 1.68
v Pleurosigma sp. 20 .023 .46
‘;« Rhizosolenia alata

% Rhizosolenia setigera
12§ Rhizosolenia styliformis
. Skeletonema costatum o

: Scephanopyxis turris
" Synedra sp.

B Thalassionema nitzschoides

8 Thalassiothrix frauenfeldi
w3 %]

AN DINOFLAGELLATES
,) Ceratium contortum
e Ceratium furca
%& Ceratium fusus 20 .3535 7.1
# Ceratium lineatum ‘

"% Ceratium longipes
B O Ceratium minutum
'S Ceratium pentagonum 20 .196 49
o Ceratium tripos
NN Dinophyeis caudata
-{§ Dinophysis ovum
_Qg Peridinium depressum 700 .099 69.55
{g Prorocentrum micans 680 .008 5.44
;;‘ Prorocentrum rostratum 300 .013 3.9
ﬁﬁﬁ Prorocentrum triangulatum
Y
oy COCCOLITHOPHORES
&;i Coccolithus huxleyi 11100 012 133.2
P>
- SILICOFLAGELLATES
Lictyocha fibula 20 006 d2

; Distephanues speculum
\} ? MISCELLANEOUS PHYTOPLANKTON
b Cryptomonas sp. 200 .0142 2.849

4 MONADS 5300 .00S 26.95
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SAMPLE NUMBER 23-3

DATE 5S/12/85
TIME 1350 GMT
DEPTH 25m

DIATOMS

Bacteriastrum delicatulum
Chaetoceros atlanticum

Chaetoceros breve

Chaetoceros decipiens

Corethron hystrix

Coscinodiscus centralis
Coscinodiscus granii
Coscinodiscus lineatus

Guinardia flaccida

Hemiaulus hauckii

Leptocylindrus danicus
Li thodesmium undulatum

Melosira sp.
Navicula sp.
Nitzechia seriata
Pleurosigma sp.

Rhizosolenia alata

Rhizosolenia setigera

Rhizosolenia styliformis

Skeletonema costeatun
Stephanopyxis turris

Synedra sp.

Thalassionema nitzschoides
Thalassiothrix frauenfeldi

DINOFLAGELLATES

Ceratium contor tum

Ceratium furca
Ceratium fusus
Ceratium lineatum
Ceratium longipes
Ceratium minutum

Ceratium pentaqonum

Ceratium tripos

Dinophysis caudata

Dinophysis ovum

Peridinium depressum
Prorocentrum micans
Prorocentrum rostratum
Prorocentrum triangulatum

COCCOLITHOPHORES

Coccolithus huxleyi

SILICOFLAGELLATES
Dictyocha fibula

Distephanus speculum

MISCELLANEOUS PHYTOPLANKTON

Cryptomonas sp.
MONADS
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Table 51

LOCATION

tlat
tlong

VOLUME FILTERED 0.5L
SAMPLE VOLUME SOml

‘-.-"'\- L .',,' » ‘P A"
B s > """l ‘*

Gl

NUMBER OF AVERAGE
CELLS/L CELL Sl%F
mm3 x 10~

60 . 3535
20 4.189
140 .311
1020 1.3¢6
580 .184
300 0155
40 .042
240 . 396
280 .006
40 .53
40 .318
140 .201¢6
140 1.9¢6
2400 . 9599
1600 .009
320 .01l2
14600 .014
140 .01
160 .0142
12000 .,005

SIS AW Y

U o {
,4\. & .p‘.‘h ‘ h M M ‘0;

39 38.49N
71 26.51W

57

BIOMASS
ESTIMATE
mm3 x 10-6/¢

21.21

83.8
43.54

1387.9

106.62

4.7
l.68
95.04
l1.68

141.3

12.73

28.22
274.4

1438.75
14.4
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o Table 52 58
pll 39 38.49N
s SAMPLE NUMBER 23-4 LOCATION :i::g 21 26 1%
i)
g; $?LE fgég/g:T VOLUME FILTERED 0.5L
g DEPTH 33m SAMPLE  VOLUME  50ml
{:ﬁ"é NUMBER OF AVERAGE 8101:2$E
v CELLS/L CE;.L ?I_ZGE 5331'110_6/2
LN mm> x 10 mm® x
Ah DIATOMS 3.1
oo Bacteriastrum delicatulum 100 .031
EhS Chaetoceros atlanticum
‘) Chaetoceros breve 21 .21
a@ Chaetoceros decipiens 60 .3538
e Corethron hystrix Y
iyt Coscinodiscus centralis 38
ﬁm Coscinodiscus granii 60 .6325
0 Coscinodiscus lineatus 1600
Guinardia flacfiqa 1280 1.41
RS Hemiaulus hauckii 47.4
'N“ Leptocylindrus danicus 220 .2153
v%' Li thodesmium undulatum
a.' Melosira sp.
0 Navicula sp. 62
) Nitzschia seriata 20 .031
Pleurosigma sp. >.08
Rhizesolenia alata 80 .ggs | e
Rhizosolenia setigera 80 .
Rhizosolenia styliformis
Steletonema costatum
Stephanopyxis turris
SN Synedra sp.
ﬁm_ Thalassionema nitzschoides
&b?: Thalassiothrix frauenfeldi
)
) )
o DINOFLAGELLATES
J Ceratium contortum
v Ceratium furca
o Ceratium fusus
ﬁa. Ceratium lineatum
lﬁh Ceratium longipes
iy |Ceratium minutum 21 12.6
'S, Ceratium pentagonum 60 3 415 341 s
% Ceratium tripos 100 éG 13,9
gﬁ iDinophysis caudata 20 .031 o5
wid Dinophysis ovum 20 '163 1553
‘:ﬁ IPeridinium depressum 1100 .008 172
K {Prorocentrum micans 220 008 1.76
D |Prorocentrum rostratum 3200 .
ﬁ:, |Prorocentrum triangulatum
iV od 1
UK
el | COCCOL I THOPHORES sas. 25
‘ .
&Q ICoccolithus huxleyi 17700 .014
B ;
s 1SILICOFLAGELLATES 007 o8
jg iDictyocha fibula 40 .009 ‘T
ol Distephanus speculum 20 .
Wy
W |
e IMISCELLANEOUS PHYTOPLANKTON 11az .
W ICryptomonas sp. . ;283
: IMONADS 9500 .005
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Table 53 59
TOTAL BIOMASS ESTIMATE (rmm3 x 10-¢/2)
FOR EACH SAMPLE

SAMPLE BIOMASS ESTIMATE SAMPLE # BIOMASS ESTIMATE
1 76,58 7-2 11975.90
2 76 .03 8-1 4339.70
3 18.70 8-1-1 14234, 58
L 23.48 10-1 5159,60
5 26.60 10-2 1456.80
6 2047.60 11-1 666 .30
7 2021.25 11-2 1344 .10
UPS-N1 7209.69 12-1 1065,15
UPS-~-N2 130.66 12-2 883.30
UPS-N3 66 .45 12-3 897.20
UPS-NL 115.47 12-L 756.10
UPS-N5 5808.98 13-1 648.80
UPS-N6 325,36 13-2 810.90
UPS-N7 47.85 14-1 91.90
UPS-N8 12.63 15-1 107.70
UPS-N9 22.10 15-2 39.80
UPS-N10 15.04 16-1 139.70
UPS-S1 37.06 16-2 202.30
UPS-S2 60.70 16-3 163.40
UPS-S3 104,00 17-1 1001.95
ii UPS-Sk L.ok 17-2 2471.16
5-1 19870.69 17-3 1513.90
5.2 29307.98 23-1 1027.70
5 6-1 313.40 23-2 657.38
R; 6-2 158.24 23-3 3925,30
7-1 194,30 23-L 2809,79
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Table 54 60
SPECIES LIST

Bacillariophyta; Bacillariophyceae (Diatoms)
Bacterlastrum delicatulum Cleve
Chaetoceros atlanticum Cleve
Chaetoceros breve Schutt
Chaetoceros decipiens Cleve
Corethron hystrix Hensen
Coscinodiscus centralis Ehrenberg
Coscinodiscus granli Gough
Coscinodiscus lineatus Ehrenberg
Guinardia flaccida (castracane) H. Peragallo
er051gma sp. Hassall
Hemiaulus hauckii Grunow
Leptocylindrus danicus Cleve
Lithodesmium undulatum Ehrenberg
Melosira sp. Agardn
Navicula sp. Bory
Nitzschia seriata Cleve
Pleurosigma sp. W. Smith
ggizosoIenia alata Brightwell 11
izosolenia setigera Brightwe
Rhizosolenia styliformis Brightwell
Skeletonema costatum (Greville) Cleve
Stephanopyxis turris (Greville) Ralfs
Synedra sp. Ehrenberg
halassionema nitzschioides Grunow

sollema nNltzocniolices.
halassiosira nordenskioeldi Cleve
halassiothrix frauenfeldi Grunow

\

-3

e 1 |

Pyrrhophyta; Dinophyceae (Dinoflagellates)
Ceratium contortum (Gourret) Cleve
Ceratium furca (Ehrenberg) Cleve
Ceratium fusus (Ehrenberg) Clap and Swenzy
Ceratium Iineatum (Ehrenberg) Cleve
Ceratium longlge (Bailey) Gran
Ceratium minutum Jorgensen
Ceratium pentagonum Gourret
Ceratium tripos 0. F. Muller
Dlnoghx31s caudata Kent
Dlnophx81s ovum Schutt
Peridinium degressum Bailey
Prorocentrum micans Ehrenberg
?rorocentrum rostratum Stein
Prorocentrum trlaggulatum Schiller

Coccolithophorida; Coccolithophoridaceae (Coccolithophores)
Coccolithus huxleyi (Lohmann) Kamptner

Chrysophyta; Chrysophyceae (Silicoflagellates)
Dictyocha fibula Ehrenberg

T—

istephanus speculum (Ehrenberg) Haeckel
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Table 54 (continued) ‘

) 3

& Chrysophyta; Cryptophyceae (Cryptomonads) !
Cryptomonas sp. Ehrenberg )

i Chlorophyta; Chlorophyceae (Monads) .
Monads v

8 =~
(]

\

'

! ;.
& :
’ Y

Bz
-, P PRI -

e o

o P S N

N EE

E :

BN DN OUONHEN [ oL 0 C o O OO GO O O %
BRI, .“0.‘?!&"":""n‘t""!'-."l.-.‘!u."'v"':‘.f:‘vlu‘.'n'. W -'l.?'l‘~'l’» n".'a'."‘»'o‘.' -‘c" p S ) 3‘0 LIRS A Tl o

Ll B

OB I AN,
":)“’1‘ : 51\",:ha‘o?ﬂa:\'i?ﬁ‘e\)%a?“': ‘t’




R 62

, i
%5 !
g" DISCUSSION

We feel that some degree of caution in interpretation of our results

is warranted due to three methodological considerations relating to our

Y analyses:

%& 1. Results of microscopic examinations (Tables 1-54) are based on
:%‘ enumeration and evaluation of only one 50 ml aliquot of each sample; time
:ﬁa constraints together with the large number of samples processed precluded
%ﬁ analyses of replicates. Hence, statistically valid comparisons between
35‘ samples have not been made. Although several workers have considered the
‘ﬁg' issue of precision in plankton counting (see review by Venrick, 1978), as
g,i of now no uniform counting procedure has been accepted by all plank-

5&ﬁ tologists. Rather "The disparity of recommendations in the literature
;E# reflects different laboratory methods as well as different theoretical
%&é. concepts and assumptions" (Venrick, 1978). Although precision is certainly
%;. a function of total cells counted, Shaw (1964) reported that whenever a
% taxon is present at only the 1% level in a population, it will likely be
‘?gt encountered (95% probability) when at least 300 cells are counted, as

}? done in analyses of our samples. Of further relevance is the observation
o
%3; of Uehlinger (1964) that by counting cells in 30-40 microscope fields,
¥ g one can reasonably estimate (within $2s) the true sample mean (i.e. that
E:: obtained by counting all cells present in the entire settling chamber).
zggj In the present study, total counts (entire chamber) were made in all
::i cases except for the densely populated samples (6, 7, UPS-N1, UPS-NS,
) ;: 5-1, and 5-2). For each of these exceptions, cells 1in 42 microscope
j:zl fields were counted. Hence, we feel that our counting methodology is

defensible.

1] ? W WAL ¥ S RS hE A 2 A TR S BN TR h B T 0 SO VO RSN TR PR TE AT T NSt Y Tyt S p
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2. Considerable controversy exists regarding the validity of biomass

b =g

estimates using the 'total cell volume" technique as applied in the present

m

investigation. Several of the important reservations held regarding the

techniques have been reviewed elsewhere (e.g. Sicko-Goad et al., 1977;

=5

Smayda, 1978) and are as follows:

a) There is poor correlation between biovolume estimates and

-
.

estimates using other techniques.

b) It is exceedingly difficult to estimate volume of microscopic

o

irregularly shaped cells.

‘
L)

¢) There are differing amounts of metabolizing cytoplasm,

vacuolar volume and cell wall material between taxa.

"7,

d) The physiological state of the cell greatly affects cell size

and proportions of the cellular components (i.e. those in ¢

above).
ii e) Use of the technique results in an exaggeration of the con-
A tribution of larger celled taxa to phytoplankton community
4 dynamics relative to smaller celled taxa.
Il Since it has been suggested that metabolizing biovolume may range from
30-80% of total cell volume. depending on species, we assume that our bio-
' E% mass estimates greatly exceed ecologically significant values (e.g.
! fl metabolizing biovolume). However, despite its many shortcomings, deter-
- mination of total cell volume remains an established procedure for
‘éb indirectly estimating phytoplankton biomass.
) ¥ 3. Two different sample collection methods were employed in our
Ea study (the first using a towed pumping system and plankton cup for con-

centrating samples; the second utilizing unconcentrated water bottle

=

samples obtained at various depths). Moreover, station samples to be

analyzed were selected a posteriori according to presumed abundance of

¥ =

S R e e e A I S SRR



phytoplankton as predicted from in situ flourescence measurements. Hence,

. A
et e
-

between~-sample comparisons as well as direct comparisons of our results to

those of other workers employing systematic sampling strategies are a bit Eﬂ
s? tenuous. Nevertheless, we feel that some general conclusions may be drawn .
:g from our analyses. &i
? With respect to frontal zone dynamics, results for analyses of samples éﬂ
,i 1-7 (TUPS data from the southern survey area) ar. interesting in that they
f demonstrate substantial differences (total biomass and species composition) ﬁg
Y between the water masses on either side of the frontal boundary. Total
& biomass was substantially less (under 100%*) north of and at the boundary Ei
3_ (Samples 1-4) than south of the boundary (over 2000 in samples 6 and 7). 33
: Ceratium tripos was the dominant species of dinoflagellate in Samples 5-7 ‘
% obtained at and south of the frontal boundary. Either C. longipes or ;@
; Peridinium depressum was the dominant dinoflagellate north of the boundary ‘
(Samples 1-5). Biomass of dinoflagellates generally exceeded that of 9
‘é diatoms (exceptions were noted in Samples 3 and 6). Usually, Guinardia N
1 flaccida was the dominant species of diatom; Coscinodiscus centralis Qi

predominated in Sample 3. As noted earlier, use of 2ll volume comparisons ;3
§ does tend to emphasize contributions made by larger-celled species (e.g.
% Ceratium spp., Coscinodiscus spp., Guinardia sp., etc.) which are often g3
;‘ represented by relatively few cells. 1In most samples, the small dino-
g flagellate Peridinium depressum and diatom Skeletonema costatum, were the 53
§ most abundant species in terms of numbers of individuals per unit volume. §;
b ‘

Neither coccolithophorids, silicoflagellates nor miscellaneous plankton

- -
" e,
-~
E‘ v

(including monads) were of much importance in any of these samples.

- -
-t

Samples UP§ N 1-UPS N 10 were made in the northern survey area using

- ot
e

#A11 biomass values are expressed as mm> x 10~%/%. R

R L,

-
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Ea 65
@% the TUPS (Sample UPS N 5 was at the frontal boundary while samples UPS

™ N 1-4 and UPS N 6-10 were south and north of the boundary, respectively).

ii As in the southern survey area, sample biomass was substantial at the frontal

boundary (over 5800 in UPS N 5) relative to most others (generally less

- A
r‘dl"*;

than 200), although sample UPS N 1, the southernmost station along this
track, exhibited the highest value (over 7200). Except for sample UPS

N 6, where Peridinium depressum was dominant in terms of biomass, Ceratium

tripos was the dominant form in all samples. Although Guinardia flaccida

TrE B Sl e e o

and Coscinodiscus spp. were the dominant diatoms in most samples, in UPS

N 6-9, Chaetoceros decipiens was the dominant form.

4

g 25 8

Biomass of coccolithophorids was substantial in the samples obtained

L T S S g e s

RS

in the northern survey area (in contrast to TUPS Samples 1-7 from the

gl
(S

'

§ ;i southern survey area); in samples UPS N 5 and UPS N 6, Coccolithus

: (=Emiliania) huxleyi was the dominant phytownlankter, in terms of total

4 ﬁg biomasg. Although miscellaneous phytoplankton were more important in the
.;!&( northern than southern survey area, they still constituted a rather small
g)ﬁf proportion of total phytoplankton (1% of the total estimated biomass).

% i! Finally, we noted that the diatoms, Leptocylindrus danicus,

; A Rhizosolenia setigera and dinoflagellate, Peridinjum depressum, were

? %g generally the most important species in terms of cell numbers. The former
: _ two species are rare to nonexistent in samples collected in the southern
E'gg survey area.

g ga Examination of TUPS Samples UPS S 1-4 revealed that total biomass

ﬂ. was low for each. However, sample UPS S 3, obtained in the front, ex-

{ %3 hibited a higher biomass value than the others. Again, these four samples
; iq were dominated by the diatom species, Chaetoceros decipiens (UPS S 1-2),

FLRER
ﬂl

Coscinodiscus spp. (UPS S 1), Guinardia flaccida (UPS S 3) and dino-

flagellate Ceratium tripos (UPS S 1-3). Coccolithus huxleyi was most

)
4
3
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66
important in samples UPS S 1-2. Sample UPS S 4 exhibited the lowest
estimated biomass (less than 5) of any we examined.

Results of analyses of bottle samples collected at various locations
and depths in the southern survey area are provided in Tables 22-31. Since
all of these samples were selected for analysis on the basis of predicted
phytoplankton abundance (based on in situ flourescence measurements), we
feel that direct comparisons of these samples with either one another or
the TUPS samples would be rather tenuous. Hence, it comes as no surprise
that biomass estimates for several of these samples (e.g. S-1, 5-2, 7-2,
8~1-1) far exceed those for other samples. However, a few conclusions
regarding the results in Tables 22~31 may be drawn:

1. As with the TUPS samples collected in the southern region,
coccolithophorids are virtually absent from the bottle samples. Exceptions
were noted in Samples 6-1 and 7-2, located near the frontal boundary.

2. Many taxa which were either not observed or not important in
TUPS samples from the southern survey region were rather important (in
terms of biomass and/or cell numbers) in the bottle samples. For example,

Skeletonema costatum (5-1,5-2), Nitschia seriata (5-1, 5-2) and Lepto-

cylindrus danicus (8-1, 8-1-1, 10-1, 10-2) were very important in terms
of numbers and biomass. Other species which were rare or nonexistent in

the TUPS surface samples were noteworthy in the bottle samples. For

example, Ceratium fusus (8-1, 8-1-1), C . pentagonum (8-1, 8-1-1, 10-1,

10-2), Dinophysis caudata (10-1) and Coscinodiscus granii (6-1, 7-2, 8-1,

8-1-1, 10-1) were fairly important.

3. 1In several of these samples, cell numbers of monads were sub-
stantially greater than in the TUPS samples (5-1, 5-2, 7-1).

4. Taxa which dominated the TUPS samples are also important in a

number of the bottle samples (e.g. C. tripos, Peridinium depressum,

L g n\'! holf
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Guinardia flaccida and Coscinodiscus spp.).

=R

Results for analyses of bottle samples obtained in the northern survey

area are provided in Tables 32-52. Generally, bilomass estimates for these

-
s

Ry are in fairly close agreement with the TUPS samples obtained in the northern

q-

o
X

'

survey area, as compared with the lack of agreement between TUPS and bottle

o

samples obtained in the southern survey area (discussed earlier). In most
cases, generalizations regarding Tables 32-52 are similar to those for the

TUPS samples in regard to dominant species. However, a few analyses pro-

vided results which were somewhat surprising:

-
-4,
-

« v

s

PR

1. Monads constituted a high proportion of several samples and were

1 especially noteworthy in samples collected at stations 14, 15, and 16.

o -
.. ’
P
a-a-;-.

2. Coccolithophorids, abundant in most of the TUPS samples collected

in the northern survey area, were absent in a number of the station samples,

SRR
A

% including those at the frontal boundary (Stations 13 and 17).

Generally, we feel that many of the observations regarding dominant

=

ot
-~

taxa are in fairly close agreement with several of the studies published

for phytoplankton assemblages in the North Atlantic by Marshall and his

s
7
7ot o

,,
ST

coworkers (e.g. 1976, 1978, 1983, and 1984). Some of the observations

ﬁé l‘ we made which seem worthy of follow up in subsequent studies include the
E:;:: % following.

Eg 1. We tentatively conclude that significant differences between
:;‘kz phytoplankton assemblages are exhibited at ocean fronts. Rigorous analyses
E%);} of samples from comparable depths at three sites (at and on both sides of
:EKZK‘ the frontal boundary) should be performed in subsequent studies.

E%; g& 2. Several taxa were observed to exhibit dramatic changes in

é&.t . abundance with respect to biomass and cell numbers in the two survey areas.
}% ﬁg We feel that future counting efforts need to continue to focus on them.

E?g , Possibly, they may be good indicators of frontal boundaries or other
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phenomena related to water mass differences (e.g. coccolithophorids and h]
monads) .

3. Often, it appears that total biomass was greatest at or near the
frontal boundaries. Testable hypotheses regarding this tentative con- 0

clusion could be developed for subsequent surveys.
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Appendix I
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Graham, H. W. and N. Bronikorsky. 1944. The genus Ceratium in the Pacific
and North Atlantic Oceans. Scient. Results Cruise VII Carnegie 1928-
29, Biol., Vol. 5, p. 1-209.

Lebour, M. V. 1925. The dinoflagellates of northern seas. Plymouth,
Marine Biological Association. 250 p. incl. 35 pl.

Lebour, M. V. 1930. The planktonic diatoms of northern seas. London,
Ray Soc. 244 p., 4 pl.

Marshall, H. G. 1968. Coccolithophores in the northwest Sargasso Sea.
Limnol. Oceanogr. 13:370-376.

Marshall, H. G. 1971. Composition of phytoplankton off the southeastern
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Marshall, H. G. 1976. Phytoplankton distribution along the eastern coast
of the USA, 1. Phytoplankton composition. Mar. Biol. 38:81-89.
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Appendix Il

Formulae Used for Cell Volume Calculations

Shape of Morphological Feature Formula used

g Spherical v

= “/3nr3
Cylindrical V =13
2
Ellipsoid Vst ¥
2 2
L L
Trianguloid A 2 W %
g Conical vV =1/3r2
E Where V = cell volume, L = length, W = width, and r = FZ-
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SAMPLE NUMBER
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UPS-N2
UPS-N3
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FILE NAME

SAMPLEONE
SAMPLETWO
SAMPLETHREE
SAMPLEFOUR
SAMPLEFIVE
SAMPLESIX
SAMPLESEVEN
UPSNONE
UPSNTWO
UPSNTHREE
UPSNFOUR
UPSNFIVE
UPSNSIX
UPSNSEVEN
UPSNEIGHT
UPSNNINE
UPSNTEN
UPSSONE
UPSSTWO
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FIVETWO
FIVEONE
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SIXTWO
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THIRTONE
THIRTTWO
FOURTEEN
FIVETEONE
FIVETETWO
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