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ABSTRACT

\

| The phytoplankton populations observed in coastal waters between
Narragansett Bay and the Gulf of Maine during‘a November 1978 cruise
are described and discussed. Diatoms (43%) and dinophyceané‘(40%)

composed the majority of the total species. Diatoms and. nannoplankton

were more dominant at near-shore stations; Leptocylindrus danicus and

Nitzschia pungens were found in high concentrations over Georges Bank.

A total of 248 phytoplankton species was observed.
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INTRODUCTION

~

This is the second in a series of reports on phytoplankton community
structure for norfheastern;United‘States coastal and continental shelf
waters. A total of 33 surface samples for phytoplankton analysis was
collected during‘the cooperative MARMAP research program aboard the Soviet
research vessel Belogorsk (cruisé 78-04) between lS—?O November 1978. The
vessel occupied standard stations located over Georges Bank, invthe Gulf
of Maine, and Nanfﬁcket Shoals-southern New Englaﬁd waters (Fig. 1).

The first report‘in the series discussed the phytoplankton populations

!

for October 1978;‘fro; Delaware Bay to the Gulf of Maine. Following papers
will discuss data obtained from six subéequent cruises of National Oceanic
and Atmospheric Administrafion (NOAA) vessels made in March, Méy, June,
August and December i979(and February 1980. This intensive, long-term,
cooperative stuay is designed f; investigate phytoplankton dynamics in the
area during a 17 month period, assessing the standing stock, identifying‘
seasona}\norms of distribution and noting dominant species of particular
regions. The series of reports will delineate seasonal and geographic
'changes in the phytoﬁlanktdn and will lead to thevestablishﬁent of a

/

phytoplankton composition base for these waters.

| METHODS

Coordinates for all stations, with observations on cloud cover, wind
direction and speed, wave height and sea surface temperatures are listed
in Table 1.  The near-shore stations are defined as those within 35 km of

the shore, and those beyond this distance as the far-shore statioms.



Phytoplankton collectioﬁ and analysis procedures used in this study were

those previously reported by Marshall and Cohn (1981). The study was
T ¢ . N
made in assocation with other investigators from the National Marine
' . ‘ (
Fisheries Service concerned with chlorophyll concentrationsa, primary

L

production’ and nutrient analysis5 to provide a synoptic overview.

RESULTS AND DISCUSSION !
\ - <

A total of 248 phytoplankters was identified on this cruise, with
representatidn f;om the Baéillariophyceae (lO9),\Pyrrhophyceae (100),
Haptophyceae (12), Cy;nophyceae (4), Chrysophyceae (6),\Cryptoph§ceaé
(6), Chlorophyceée (2), Eugienophyceéé (4), Xanthophyceae (1) and
Prasinophyceae (4). A species list is given in fabie 2 with average
Foncentrationsvfor species given at near; and far-shore stations. The
.composition and concentra;iqn for the phytopl;nkters at each sfétion are

' given in Appeﬁdix I. (
The Bacillariophyceans and the Pyrrhophyceans (dinophyceaﬁs).composed

the majority of the total species (43 and 40 percent respectively) noted

i

in the samples, with the diatoms having the highest concentrations of. cells.

In contrast to the areal dominance exhibited by Skeletonema costatum at .

stations in the previous month during the Belogorsk 78-03 cruise (Marshall

N

and Cohn, 1981), other diatoms and Nannochloris atomﬁs were the more

N N ,
dominant species at near-shore stations, with Leptocylindrus danicus and

Nitzschia pungens found 'in. high concentrations over Georges Bank. Since
this cruise did not occupy the stations off New Jersey and New York shores,
menth-to-month population comparisons for thislregion is not possible.

The most noticeable change in the dominant species from October to November



!

3 -
-

was the general absence of a Skeletonema costatum pulse in the waters

sampled and its replacemenf as a .dominant species by several other phyto-

plankters. Increased significantly from the October cruise were the

. ~ ' "
concentrations of the chlorophycean nanoplankter, Nannochloris atomus.
This species was the most abundant phytoplankter found during the cruise, "

with near- and far—shore station averages being 11,673 ‘and 1,776 cells per

/

. - . Y
liter respectively. Its presence was more characteristic at stations

closest to shoré; numbers diminished rapidly seaward. The high counts of

~

N. atomus for the far-shore stations given in Table 2 are more characteristic

of the far-shore stations closest to the 35 km cut-off line than at stations

|

farther out over the 'shelf.

Several diatoms were also co-dominants at the near-shore stations.

( , ,
These included Coscinodiscus lineatus (111 cells/l1), Guinarida flaccida

(106 Cells/l),‘Rhizosolenia'imbricata (130 cells/1l), Rhizosolenia

stolterfothii (106 cells/l), Thalassionema notzschioides (434 cells/1),
: , ) o
Thalassiosira nordenskioldii (442 cells/l), Thalassiosira rotula (109 cells/1),

and Thalassiothrix frauenfeldii (533 cells/1l). A general pattern of decreased

concentrations seaward occurred for diatoms abundant at near-shore stations.

Total cell numbers were also considerably higher at station #146V(79;500

l

cells/1l) over Georges Bank in' comparison to surrounding stations. Here

the diatom tgpto&ylindrus danicus was‘domiﬁant-among 32 species found at
thé station. This 'station and the édjacent statioﬁ #147 (36 species) were
represented by numerous diatom species, with a general representation of
néritic and oceanic forms, Severai of the diatoms that had d%stinct higher

average concentrations over the shelf than at the near-shore stations were



Chaetoceros decipiens, Corethron criophilum, Coscinodiscus radiatus, Guinardia

flaccida, Leptocylindrus danicus, Nitzschia pungens, Rhizosolenia alata, and

Rhizosolenia styliformis.

Pyrrophyceans common to both near- and far-shore stations included

Ceratium fusus, Ceratium lineatum, Ceratium tripos, Ceratium tripos var.

,

atlanticum, Gymnodinium dissimile, Prorocentrum micans, and Protoperidinium

‘cerasus. Prorocentrum micans was the deminant dinophycean at both near- and
far-shore stationms, haﬁing average couhts at theée stations of 187 and 459
cells/1, respectively. Sixty-two pf the lOO‘specieS‘in this group were
‘noted only at the near-shore stations. Although the pyrrhophyceansvwere
generally widespread over théﬁﬁéar—shore waters, their concentrations were
basically low. The coccolithophore most typical of the samples wag Emiliania

huxleyi, which wasvfound widely distributed, but in low concentrations. A |

greater variety of coccolithophores was noted at near-shore stations

‘on this cruise, with Cyclococcolithus leptoporus having the highest average

~

concentrations for the far-shore locations. The most prominant chrysophyceans

\

were the silicoflagellates, Dictyocha fibula and Distephanus speculum, which

-

were numerous at far-shore stations. The cyanophyceae were not abundant,

¢

being represented by four species, all noted at far-shore stations. Most

numerous was Anacystis marina. The euglenophyceans and cryptophyceans were

)

found predominantly in the near-shore stations, with the only xanthophycean,

Monodus guttula, reported at far-shore stations. The prasinophyceans were .

generally noted in low concentrations near-shore, with higher concentrations

reported for Pyramimonas grossi at several far-shore stations.

i

In general; the species diversity at near-shore stations (where the

phytoplankton was dominated by one species, Nannochloris atomus) was lower than




at far-shore stations. Near-shore, the values for species diversity ranged
from 0.170 to 3.074, at station nos. 99 and 138, Each of these stations

‘ /
had 36 species, and were both within the Gulf of Maine. At station no. 99,

however, Nannochloris atomus composed 97.8% of the phytoplankton composition

with no other species having a count greater than 184 cells/l. In contrast,
, ‘ N

all the pﬁytoplankton‘at station no. 138 had low concentrations, with the

majority heving 16 or less cells/l and the most abundant species having

208 cells/1l. This latter type of distribution, numerous species pfesent‘but
in low concentrations, was more cﬁaracteristic away from shere and over the
far shelf. Exceptions to this pattern et far-shore stations occurred when
single species reaehed high cell concentrations (e.g., station nos. 82, 88,
114, 146). The species diversity range for far;shore stations was 0.138 to
2.882, occurring at station nos. 88 and 116, respectively. Station no. 88

is one of the inner shelﬁ etations south of Martha'e Vineyard wherees station
116 is located beyond the shelf break, southwest of Eeorges Bank., Low speciee
diversity often accompanies high concentrations. of cells, usually defingva
pulse peribd for a single species, and indicepes a high productivity potential
for that station. However, highlconcentrations of‘ceiis will net always be
accompanied by loQ diversity valees, especially when multiple dominants are
present; The highest cell concentrations during thie cruise were found at
stations directly beyond Narragansett Bay (stetion nos. 77 and 78), where

cel% counts wefe 73,000 and 145,492 cells/1l, respectively. The only other
stetion whefe cell counts were comparable to these was over Georges Bank

(station no. 146) where there were 79,500 cells/1.

During October, high concentrations of Skeletonema costatum were found

at near-shore stations between Cape Henlopen, Delaware and the coastal



waters of Maine. Other small sized diatoms were codominant in these

V

near-shore waters. They included Leptocylindrus danicans,vAsterioﬁella

glacialis, Chaetoceros simplex, and Rhizosolenia delicatula. Cell concentrations

exceeded several million cells/l at some of the near-shore stations. Nannochloris

i

atomus was a common nanoplankter, showing large concentrations along the New

York-New Jersey coastline.

Since the October 1978 cruise, there has been a mérked'change in the
" dominant species off southern New England to the Gulf of Maine and over

Georges Bank. The November 1978 cruise indicates large concéntrations

of Nannochloris atomus at several of the near-shore stations with the general

loss of Skeletonema costatum as a major constituent of the phytoplankton

populations. The lérgest developmént of Nannochloris atomus was off the

Narragansett Bay area, with its presence noted along the coastal areas into

the Gulf of Maine. Other common phytoplanktefs for this month include

Coscinodiscus lineatus, Guinardia flaccida, Rhizosolenia imbricata,
\ ' ” '

Rhizosolenia stolterfothii, Thalasionema nitzschiodes, Thalassiosira

nordenskioldii, Thalasiosira rotula, and Thalassiothrix frauenfeldii. 1In
general, the overall éell\concéntrétions were lower than in the‘previous
month.~ ThetwoareésWithgreateStcell concdentrations were found off
Narragansett Bay and at a station ov;r'Georges Bank. In both of these
areaS’sméll sized cells (nanoplankteré) were most abundant. Concentrations
of cells were generaliy higher near-shore, wifh lower counts over the shelf.
However, patchy areas of low.cell céncentrations were found at both near-
and far—shofe locations. ' 7

The phytoplankton for this period is characterized as predominantly

diatoms and pyrrhophyceans with the chlorophycean Nannochloris atomus




prominent at specific near-shore stations. COdominants were common, with

thé majority of samples having low concentrations of cells, moderate to high
levels‘of species diversity, aﬁd with scattered stations where one or several
species had high cell concentrations.r Pétéhiﬁess éls& occurred at several

of the near-shore stations (e.g., station nos. 98 and 99) and over Georges
Baﬂk, with the potential fpr significant shiftg in speéies developmenf |
evidént in comparison to October dominants. The use of averagekcounfs‘for
fhe-numérous stations over the near- and far—sﬁore é;ea (as presented in
Table 2) is intended to reduce some of the Hroblems associated with éValuaﬁing
the Varioué concentration levels -in these waters, These values should be
considered in relation to the actual locations of higher and lowef regions

of productivity that are being identified over the completed study beriod.,

f ‘ ‘

Due to‘théir high concentrations and wide distribution in the samples,

more comment is necessary regarding the significance of the ultraplankton

i

" components, such as Nannochloris atomus. In recent years, the ultraplankton
.‘. § \ ! ‘ . ’ :

constituents in both estuarine and marine waters have received increased

~ attention (McCarthy et al., 1974; Waterbury et al., 1979; Johnson and Sieburth,

1979; Marshall, 198la). In most cases these cells have been identified as

N

either chlorophycean, haptophycean, or cyanophycean (Cyanobaéﬁerium) species.
Their small size (<10 microns) and iagk of distinct morphological charaéter—
istics often have led to misidentification or simply their placement in an
qnidentified category. However, the importance of this\g?oup in estuaries .
has been emp?asizéd'by McCarthy ét al. (19?4). In a two year study they found
the ultraplanktefs ”responsiﬂle for a substantial fractign of both the phyto-

plankton biomass and phytoplankton pfodUctivity in the Chesapeake Bay."



~F§r this period they gttributed 89.6% of phytoplankton éroductivity to the‘
size fractipn that‘passes=through‘a 35 um mésh nét. The ultraplénktdn
constituents within Chesapeake Bay‘énd coastal marine waters include
representatioﬁ by a wide variety of taxonomic groups. Thesé include the
bacillariophyceae, pyrrhophyceae, cyanophyceae, chlorbphyceae, haptophyceae,
‘;hrysophyceae, xanthophyceae, and prasinoéhyéeae (Marshall, 1980). In waters

" of -the northeastern continental shelf the most coﬁmonly menfioned ultra-
plankton component has been the cocéolithophores (haptophyceae) and specific
diatoms (Hulburt, 1963, 1970). Hulburt (1970) further mentions the imporFancq

of several chlorophyceans (Chlorella; Selenastrum, Nannochloris) in estuaries.

He generaliges‘ocean and estuary species as .characteristically solitary and .
globular species, smailer in diameter than coastal species, sinking more
slowly than specigs found along the coast and in tﬁe ocean. Large concen-
trafions of these dltraplénkfon have been reported along the northeast éqast.

0'Reilly et al. (1976) noted that Nannochloris atomus was responsible for

nost of the nanoplankton reduction in the lower New York Bay estuary, with

the nanoplankton (<20) outproducing the netplankton by a factor of 3.7:1.

\A

This study, as others in the New York Bay and near-shore areas (Patten, 1961;
Hulburt, 1963; Malone, 1977), indicates distinct seasonal variations in the
dominance of the ultraplankton component, with it being more prominent during

summer months. However, this pattern does not exclude major population

fluctuations of this group throughout the year over areas of the shelf or

at specific stations (Marshall, 1981b).
‘During the October and November cruises discussed, as well as those reported

by Marshall and Cohn (1981), high concentrations of ultraplankton species have been

reported at many of the stations closest to the shore, with numbers decreasing



’
{

’

seaward. A patchiness in ultraplankton coastal distribution has also been

evident, both along the coast and over transects directed seaward, It is

'

speculated that this pattern is-characteristic of the area, which is itself
[4

subject "to fluctuating environmental conditions of both short and long duration.
1

The background flora, larger in size, remains stable, being composed of forms

less responsive or slower in growth response time to environmental changes,

.and is generally classified as more characteristic of the seasonal and

regional assemblages for this area. The ultraplankton component responds
rapidly to fluctuations of the miljieu, often reaching very high concentrations,

O'Reilly et al. (1976) discuss the rapid response and high growth potential

for Nannochloris atomus in nutrient rich areas of the Raritan-Lower Hudson

estuary. Such reactions occur in relation to fluctuating nutrient levels
and separate specific envifonmental,requirémehts and growth regulatory -
conditions. They are further augmented by the nature of the regional shelf

area where there is a dynamic water system, influenced by various currents,

wind action, upwelling, and changing seasonal conditions. The distribution
and growth ‘'of phytoplankton is influenced by these factors differently
throughout the year. The result of the changing milieu includes the high

concentrations of the ultraplankton component and its sporadic appearance

)

throughout the shelf area, with greatest development at near-shore statiomns,

i.e., stations receiving the nutrient rich effluents of the estuaries. An
p : :
unknown factor is the influence of grazers on this system and a full under-

v

standing of the seasonal periodicity of numbérs.

t

‘ )
Future reports in this series will present a more seasonal evaluation

of the phytoplankton observed in the northeastern coastal waters. The

N



importance of the ultraplankton component will be further-addressed in

relation to the total phytoplaﬁkton flora for this region.

-10-
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Chaetoceros decipiens,

plankton; (c) Nitzschia pungens,
(d) Gymnodinium dissimile, Ceratium tripos,
Prorocentrum micans,

nanoplankton;
stolterfothi, Coscinodiscus lineatus,
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Table 2. Phytopiankton composition observed at near and far shore stations off

‘New ‘England coastal waters between Rhode Island and Maine in November

»

-19-

1978. Numbers refer to average station concentrations in numbers of -
cells per 11ter

Near Far
Bacillaricphyceae Shore Shore
Actnanthes sp. b o
Actinoptychus senarius Ehrenberg , 61.6 43.8
Actinoptychus splendens Ralfs . ‘ 2.4 _—
Amphora arernaria Donkin ~ o ——- b
Amphora crassa Gregory 13.2 -—-

- Asterionella glacialis Castracane 38.4 . ==
Asterolampra marylandica Ehrenberg - .8 .1
Asteromphalus flabellatus (Brebisson) Greville 2.4 -—
Biddulphia alternans (Baileyj Van Heurck - 3.6
Biddulphia aurita (Lyngbye) Brebisson S ‘ -—- .2
Biddulphia regia (Schultze) Ostenfeld 1.6 -—
Campylodiscus limbatus Brebisson 1.2 -
Cerataulina pelagica (Cleve) Hendey , 5.2 12.2
Chaetoceros sp. 4.0 3.3
Chaetocercs atlanticun Cleve " ‘ ) 1.2 8.2
Chaetoceros coarctatwn Lauder ‘ 24,4 15.6
Chaetoceros concavicorne Mangin ‘ ' - 3.3
Chaetoceros costatwm Pavillard ' —-— .8
Chaetoceros dantcum Cleve 2.0 2.6
Chaetoceros decipiens Cleve ‘ , , . 1.5 62.8
Chaetoceros pendulwm Karsten o C e 2.2
Chaetoceros peruvianum Brightwell - : oo -—- .8
Chaetoceros sociale Lauder L -—- 16.4
Climacodium frauenfeldiarum Grunow ‘ "1.2 1.6
Cocconeis scutellum Ehrenberg , - -

' Corethron criophilum Castracane , 12.6 47.0
Coscinodiscus sp. - . 24,4 34,7
Coscinodiscus asteromphalus Ehrenberg ‘ L= 2.0
Coscinodiscus centralis Ehirenberg ' - 3.6 ——
Coseinodiscus grant Gough ‘ 13.2 ---
Coscinodiscus granulosus Grunow ' 1.2 1.6
Coscinodiscus lineatus Ehrenberg: 111.6 '18.6
Coscinodiscus marginatus Ehrenberg - 50.4 4.2
Coscinodiscus nitidus Gregory 12.4 7.3
Coscinodiscus noblis Grunow 1.6 -—=
Coscinodiscus oculus iridis Ehrenberg -—- 5.6
Cosginodiscus radiatus Ehrenberg 6.0 25.6
Coscinodiscus stellaris var. symbolophora (Grunow) Jorgensen  --- 18.0

- Coscinodiscus sub-bulliens Jorgensen 3.2 -——

- Coscinodiscus wailesii Gran and Angst 20.0 25.8
Cyclotella caspia Grunow 13.6 -
Cylindrotheca closterium (Ehrenberg) Reimann and Lew 18.0 14.7.
Diﬂerogﬂawra sp. --- 1.0
Diploneis crabro Ehrenberg --- 1.2,
Ditylum brightwellit (West) Grunow 3.6 14.2



Table 2., (continued)

Fucampia zoodiacus Ehrenberg

Guinardia fZacctda (Castracane) Peragallo
Gyrosigma balticun (Ehrenberg) Cleve
Gyrosigma hippocampus (Ehrenberg) Hassall

Hemiaqulus hauckii Grunow
Hemiaulus sinensts Greville
Hemidiscus cuneiformis Wallich

Lauderia borealis Gran

Leptocylindrus danicus Cleve

Leptocylindrus minimus Gran :
Licmophora flabellata (Carmichael) Agardh \
Liemophora paradoxa var. tincya (Agardh) Hustedt

 Melosira montliformis (Muller) Agardh

Navicula  sp.

Mavicula directa (Smith) Cleve
Mavicula hennedyii W. Smith

Navicula palpebralis (Breblsson) Smith
Mtzsehta sp.

Nitzschia lorenziana Grunow

Nitzschia pungens Grunow:

Mtzsehia recta Grunow

Ntzschia seriata Cleve

Nitzschia spathulata Brebisson

Paralia sulcata (Ehrenberg) Cleve
Plagiogramra vanheurckii Grunow

Plagiogramma staurophorim (Gregory) Hellberg
- Pleurosigma sp.

Pleurosigma angulatuwm (Quekett) W.
Pleurosigma eZongatum W. Smith
PZeurosagma hamulwferwm Brun
Pleurosigma normanii Ralfs

Smith

Rhaphonetis amphiceros Ehrenberg
Rhaphoneis swrirella (Ehrenberg) Grunow -

Rhizosolenia alata Brightwell
Rhizosolentia alata f. gracillima (Cleve) Grunow
.Rhizosolenia alata f. indica (Peragallo) Gran

Rhizosolenia
Rhizosolenia
Bhizosolenia
Rhizosolentia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia

bergonii Peragallo

ecalear-avis -Schultze

delicatula Cleve

fragilissima Bergon

hebetata f. hiemalils Gran

hebetata f. semispina (Hensen). Gran
imbricata Brightwell
imbricata var, shrubsolez
setigera Brightwell
stolterfothii Peragallo.
StyZibemiS Brightwell

(Cleve) Van Heurck

-20- Y
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Near Far
. Shore Shore
1.2 -—-
130.0 236.2
- 20.0
—— . b
1.2 feem
.8 -
A ==
.8 13.6
33.6 3161.1
13.6 43.2
A -
4 -
- 1.6
6.8 L4
b -—-
2.0 -
2.4 -
6.4 -
11.6 -
4,2 569.6
.8 -—-
29.8 -——
L4 -———
91.2 77.5
0.4 -—
15.6 10.8
8.2 -—-
.8 16
6.4 3
12.8
50.4 1
-—- 5
81.8 147
-—- 3
A 1
b
21.6 39
1.6
65.6 -—
-— 12.3
130.0 32.6
3.6 -—=
20.4 1.8
106.4 181.1
1.2 20.1



' Table 2, (continued)

Near Far
Shore . Shore

Sehroederella delicatula (Peragallo) Pavillard ‘ 10.4 2.0
Stauroneis.amphioxys Gregory | : A 8
Stephanopyxtis palmeriana (Greville) Grunow ' 16.4 . ---
Striatella unipunctata (Lyngbye) Agardh
Synedra sp. ‘ - 0
Synedra tabulata var. fbsciculata (Lyngbye) Hustedt ' -—— .6
2
3

Tbellaria fenestrata var. asterionelloides Grunow -— 3.
Thalassionema nitzschioides Hustedt ‘ * 434.8" 3
Thalasstiosira aestivalis Gran and Angst - 3.6 -—-
Thalasstiosira decipiens (Grunow) Jorgensen 7.6
Thalassiosira delicatula Ostenfeld : :
Thalassiosira gravida Cleve ‘ : 45.0 84
Thalassiosira nordenskioldii Cleve “ 442.0 9
Thalassiostra rotula Meunier - o 109.2 3.
‘Thalasstothriz frauenfeldii Grunow o 533.8 115
Triceratiwn favus Ehrenberg ' . 1.2 -—

Unidentified pennate diatoms >20 microns . L == 5.5

Dinophyceae ' .

Amphidinium sp.

Amphidinium acutissirnen Schiller
Amphidinium acutwm Lahmann
Amphidiniuwn carterae Hulburt
Amphidinium crasswn Lohmann
Amphidiniun sphenoides Wulff
Amphidiniuwn wislouchi Hulburt

Ampthidoma sp. -

Amphisolenta globifera Stein

Cerativm
Ceratium
Ceratium
Ceratium
Ceratium
Ceratiwn
Ceratiwn
Ceratium
Ceratium
Ceratium
Ceratiwnm
Ceratiwn
Ceratium
Ceratium
Ceratiwn

bucephalwn Cleve .

contrartun (Gourret) Pavillard

extensum (Gourret) Cleve

furca (Ehrenberg) Claparede and Lachmadn
fusus (Ehrenberg) DuJardin

horridwm (Cleve) -Gran

lineatwun (Ehrenberg) Cleve

macroceros (Ehrenberg) VanHoffen
masstliense  (Gourret) Jorgensen

minutwn Jorgensen

pentagonum Gourret

teres Kofoid :

trichoceros (Ehrenberg) Kofoid

tripos (Muller) Nitzsch

tripos var. atlanticum (Ostenfeld) Paulsen

Cochlodiniwm constrictiun (Schutt) Lemmerman

E@nophysis Sp.

Dirophysis ceuminata Claparene and Lachmann
Dinocprysis acuta Ehrenberg

Dinopiysis fortii Pavillard ' -
Dinophysis lachmannii Paulsen
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Table 2.

(continued)

Dinophysis microterygia Dang
Dinophysts norvegica Claparede and Lachmann.

Dinophysts o
Dinophysts s
Diplopsalis

Glenodinium
Glenodinium

Goniaulax sp.

Goniaulam b1
Gontaulax di
Goniaulax di

vdm Schutt
phaerica Stein
lenticula Bergh

Sp.
Zentzcula (Bergh) Schiller

rostris Stein ,
acantha (Meunier) Schiller
egensts Kofoid

Goniaulax excavata (Braarud) Balech

Goniaulax po
Gontaulax po

Gontaulax spintfera (Claparede and Lachmann) Diesing

lyedra Stein
lygramma Stein

Goniqulax unicornis Lebour

.Gymrodiniwm
Gummodinium
Gymnodinium
Gymnodiniun
Gymmodinium
Gymrodinium
Gymmodinium
Gymnodinium
Gymnodinivm

Sp.

arcticum Wulff

danicans Campbell

dissimile Kofoid and Swezy
mirnutwn Hulburt

nelsont Martin

stmplez (Lohmann) Kofoid and Swezy
splendens Lebour :
stellatum Hulburt

Gyrodinium
Gyrodinium
Gyrodinium
Gyrodinim
Gyrodinium
Gyrodinium
Gyrodiniwm
Gyrodinium
Gyrodinium
Gyrodiniwn

Hemidiniwm

sp.
dominans Hulburt

estuariale Hulburt

fustforme Kofoid and Swezy
gloculwn Hulburt

metuwm Hulburt

pellucidum Wulff

spirale (Bergh) Kofoid and Swezy
undulans Hulburt

uncatenwn Hulburt

5p.
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Heterocapsa triquetra (Ehrenberg) Stein

N~
— o~
N O

Katodinium rotundatum (Lohmann) Loeblich | -

Noctiluca mi

: Orfthocércus
Oxytozum sp.

liaris Suriray

thurnt (Schmidt) Kofoid "and Skégsberg

Oxytoxum sceptrum (Stein) Schroder

Oxytoxum sco

lopax Stein

Oxytoxum sphaeroidewn Stein

Podolampas e
Prorccentrm
Prorocentinm
Prorocentpim
frorocentrm

legans Schutt

sp.

aporwm (Schiller) Dodge
dentatim Stein

maxtmim (Gourret) Schiller

-22-
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Table 2. (contiﬁued)

Prorocentrun micans Ehrenberg _ | .
Prorocentrum minimum (Pavillard) Schiller

Prorocentrum rostratwn Stein

Protoperidinium sp o
PTOtOpePZdlnlxm abei (Paulsen) Balech

Protoperidinium brevipes (Paulsen) Balech
Protoperidinium cerasus (Paulsen) Balech
Protoperidinium conicum (Gran) Balech

Protoperidinium depresswn (Bailey) Balech
Protoperidinium leonis (Pavillard) Balech -
Protoperidiniwn nipponicum (Abe) Ballech :
Protoperidinium oblongwn (Aurivallis) Parke and Dodge /
Protoperidinium oceantewn (VanHoffen) Balech
Protoperidinium ovatum Pouchet

Protoperidinium pallidwn (Ostenfeld) Balech
Protoperidinium pellucidum Bergh

Protoperidinium pentagonum (Gran) Balech
Protoperidinium steini? (Jorgensen) Balech

. Protoperidintum subinerme (Paulsen) Balech

"Sbrippsiella'trochoided (Stein) Loeblich.

Unidentified dinoflagellate cysts
Unidentified dinoflagellates

B

Haptophyceae -

 Acanthecca aculeata Kamptner

Coccolithus pelagicus (Wallich) Schiller

Cyclococcolithus Zeptoporws (1urray and Blackman) Kamptner -

. Discosphaera tubifer (Murray and Blackman) Ostenfeld
Emilianiq huxley? (Lohmann) Hay and Mohler

Helicosphaera carteri((Wallich) Kamptner
Hymenomonas carterae (Braarud and Fagerland) Braarud
Hymenomonas roseola Stein

Pontosphaera syracusana Lohmann
Rhabdosphaera claviger Murray and Blackman

Scyphosphaera apsteinii Lohmann
Syracosphaera pulchra Lohmann

Unidentified coccolithophores

-23-

4

Near Far
Shore Shore
187.4 459.9
8.0 -
2.8 -—-
6.4, -—-
b -—-
3.2 -——
6.4 . 6.4
3.2 -
-— 4
1.6 -
_— A
.8 -—-
1.2 -—
.8 -—=
1.6 -
.8 _
4.8 -
— 2
..[+ -
11.6 -—
11.2 -—-
—— 7.8
4 ---
3.6 -
cLh 426.5
' b
22.8 21.2
1.6- 1.6
4.8 -—
3.2 12.0
7
.4\ -—
.8 -——-
3.2 -——-
4 3.2
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Table 2, (continued)
;

Chrysophyceae

Calycomonas ovalis Wulff ,

' Dictyocha fibula Ehrenberg
Distephanus speculuwm (Ehrenberg) Haekel

Ebria tripartita (Schumann) Lemmermann
Mallomonas sp.

Olisthodiscus lLuteus Carter

Cyanophyceae

Anacystis marina (Hansg) Drouet and Daily
Nostoc commune Vaucher

Oscillatoria erythraea (Ehrenberg) Kutzing
Osctllatoria submembranacea Ardisscone and Strafforel

Euélenophyceae

Euglena sp. .
Euglena acus Ehrenberg C
Eutreptia marina Cunha

Eutreptia viridis Perty

Chlorophyceae

Nemnochloris atomus Butcher

Staurastrwn leptocladum var. insidne West and West

Cryptophyceae

Chilomonas marina Ehrenberg

Chroomonas amphiozeia (Conrad) Butcher
Chroomonas salina (Wislouch) Butcher
Chroomonas vectensis Carter
Cryptomonas stigmatica Wislouch

. Rhodomonas amphioxeia .

Xanthophyceae

Monodus guttula Pascher

Prasinophyceae

Bipecdinomonis pyriformisS.Carter

Pyramimonas grossii Parke
Pyramimonas micron Courad and Kufferath
Pyramimonas obovata Carter )

-24-
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Appendix I.

Station 76

Nannochloris
Dictyocha fib
Distephanus s
Ebria tripart
Olisthodiscus
Acanthoica ac
Syracosphaera

Unidentified coccolithophorids

Emiliana huxl
Discosphaera
Helicosphaera
Paralia sulca
Stephanopyxis
Corethron cri
Leptocylindru
Leptocylindru
Cyclotella ca
Thalassiosira

Thalassiosira.

Thalassiosira
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Ccscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Actinoptychus
Asteromphalus
Hemidiscus cu
Triceratium f
Eucampia zood
Hemiaulus sin
Chaetoceros s
Chaetoceros a
Chaetoceros ¢
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
2hizosolenia
Rhizosdlenia
Rhizosolenia
Rhizosolenia
Guinardia fla

Belogorsk 78-04 cruise.

Cells/
N Liter
atomus 54000
ula 144
peculum 172
ita 24
. luteus 24
uleata 8
pulchra 64
128
eyii, 80
tubifera 8
carteri 16
ta . 964
palmeriana 328
ophilum 72
s danicus 672
s minimus 272
spia 152
decipiens 56
gravida i 636
nordenskioldii 1760 -
sp. 104
centralis 48
grani 240
marginatus 800
nitidus 40
radiatus 20
wailesii 32
granulosus 24
sub-bulliens ; 40
senarius ' 464
flabellatus 32
neiformis 8
avus 24
iacus h 24
ensis 16
p. 8
tlanticum 24
oarctatum 200
alata 1344
alata f. indica 8
calcar-avis 8
delicatula 248
fragilissima 24
hebetata f. hemiaulus’™ 120
imbricata’ 360
imbricata v. shrubsolei 72 .
setigera 18%
stolterfothii 1152
styliformis b2¢4
ccida 700

Concentrations of phytoplankton observed at stations from the

" Ditylum brightwellii
_Asterionella glacialis

Thalassiothrix frauenfeldii
Thalassionema nitzschioides
Licmophora flabellata
Licmophora paradoxa v. tincta
Striatella unipunctata
Plagiogramma staurophorum
Cocconeis scutellum
Navicula sp.

Navicula palpebralis
Staﬁrong;s amphyoxis
Pleurcsigma sp.
Pleurosigma angulatum
Pleurosigma normani
Amphora crassa

Nitzschia sp.

Nitzschia pungens
Nitzschia seriata
Nitzschia spathulata
Cylindrotheca closterium
Campylodiscus sp.
Prorocentrum micans
Prorocentrum apora
Dinophysis acuminata
Unidentified dinoflagellates
Arphidinium crassum
Gymnodinium splendens
Gyrodinium uncatenum
Katodinium rotundatum
Noctiluca miniaris
Diplopsalis lenticula
Glenodinium lenticula
Heterocapsa triquetra
Protoperidinium sp.
Protoperidinium pellucidum
Scripsiella trochoidea
Protoperidinium oceanicum
Protoperidinium oblongum .
Gonyaulax sp.

Gonyaulax diacantha

" Gonyaulakx polygramma

Gonyaulax birostris
Ceratium fusus |,
Ceratium lineatum
Ceratium macroceros v. gallium
Ceratium pentagonum

Ceratium tripos

Ceratium massiliense

Ceratium minutum -

-25-"

Cells/

Liter,

- 40
768
152
3048

40
88

56
40

184
16
600 .
192
80
84

© 400

304
24
136
64
16

56
48
24
24

16

56
80
16
16
24
16
24

16

. 28
24

16



Chilomonas mariana
Chroomonas vectensis
Cryptomonas stigmatica
Rhodomonas amphioxeia

Station 77

Nannochloris
Mallomonas sp
Dictyocha fib
Distephanus s
Ebria tripart
Pontosphaera
Unidentified
Coccolithus p
Emiliana huxl
- Cyclococcolit
Rhabdeosphaera
Paralia sulca
Corethron cri
Cyclotella ca
Thalassiosira
Thalassiosira
Thalassiosira
Thalassiosira
Thalassicsira
Lauderia annu
Coscinodiscus
Coscinodiscus
Joscinodiscus
Joscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Actinoptychus
Actinoptychus
Asterdomphalus

atomus
ula
peculum
ita
huxleyi ®
coccolithophorids
elagicus
eyii
hus leptoporus
claviger
ta
ophilum
spia
aestivalis
decipiens
gravida
nordenskioldii
rotula
lata
sp.
granl
lineatus
marginatus
nitidus
radiatus
wailesii
sub-bulliens
splendens
senarius
flabellatus

Asterolampra marylandica

Bemiaulus hauckii - N

Chaetoceros ¢

oarctatunm

Chaetoceros danicum

Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Rhizosolenia
Guinardia fla
Thalassiothri
Thalassionema
Plagiogramra
Navicula 'sp.

alata

hebetata f. hemiaulus

imbricata
setigera
stolterfothii
ccida

x frauvenfeldii
nitzschioides,
stauvrophorum

.

Cells/

Liter

40
128
56

101024
48
252
388
16
8
112
8
40
8

8
860
132
104
72
96
264
7048
2184
16
384
24
2208
112
160

100 '

152
-8
48
768
16

16

16
288
40
260
1192
2240
176
352
1892
10496
" 5624
1224
72

0

Pleurosigma elongatum ,
Pleurcsigma hamuliferum
Pleurosigma normani .

_Amphora crassa

Nitzschia sp.
Nitzschia seriata

Euglenophyceae euglenales Euglena sp.

Unidentified dinoflagellate cysts
Prorccentrun micans

Prorocentrum maximum

Dinophysis norvegica .

Dinophysis lachmanii N

" Amphidinium crassum

Cochlodinium constrictium
Gymnodinium dissimile
Gyrodinium sp.,

Gyrodinium fusiforme
Heterocapsa triquetra
Protoperidinium sp.
Scripsiella trochoidea
Gonyaulax diacantha

Ceratium fusus

Ceratium lineatum

Ceratium tripos var. atlanticum
Ceratium teres ) .
Chilomonas marina

Chroomonas vectensis
Cryptomonas stigmatica

Station 78 _
Dictyocha fibula
Distephanus speculunm
Corethron -criophilum
Thalassiosira gravida
Coscinodiscus sp.

Coscinodiscus
Coscinodiscus
Coscinodiscus
Actinoptychus

nitidus
radiatus
granulosus
senarius

Rhizosolenia alata
Rhizosolenia alata f. gracillima
Rhizosolenia delicatula -
Rhizosolenia setigera
Rhizosolenia stolterfothii
Guinardia flaccida

Synedra sp: )
Thalassiothrix frauenfeldii
Plaglogramma staurophorum
Gyrosigma balticum
Nitzschia pungens .
Nitzschia lorenziana®

-26-

Cells/

Liter

128
256
392
72
40
140
96
224
3580
16

16
16
96
16
352
16
24
16

24
212
160

64

32

232
392
32
1400
64
16
176
32
160

32

24
11288

1456
112
400

24
232



Prorocentrum micans .
Dinophysis fortii
Ceratium lineatum )
Ceratium tripos var. atlanticum
Ceratium trichoceros

Ceratium contortum
y 3

Station 79
\,

Oscillatoria submembranacea
Dictyocha fibula
Distephanus speculum

. Cyclococcolithus leptoporus
Paralia sulcata
Corethron criophilum
Leptocylindrus danicus
Leptocylindrus minimus
Coscinodiscus sp.
Coscinodiscus lineatus
Coscinodiscus radiatus )
Chaetoceros sp.
Chaetoceros decipiens
Rhizosolenia alata
Rhizosolenia stolterfothii
Rhizosolenia styliformis
Guinardia flaccida
Ditylum brightwellii
Unidentified pennate diatom

>20 microns

Thalassiothrix frauenfeldii
Thalassionema nitzschioides
Pleurosigma angulatum
Cylindrotheca closterium
Pyramimonas grossi
Prorocentrum micans
Ceratium fusus
Ceratium tripos
Podolampas elegans

Station 80

Hymenomonas roseola
Emiliana huxleyii
Paralia sulcata
Corethron criophilum
leptocylindrus danicus
Thalassiosira delicatula
Coscinodiscus lineatus
Coscinodiscus wailesii
Chaetocercs concavicorne
Chastocercs decipiens
Rhizosolenia zlata
Rhizosolenia stolterfothii:

‘ éells/
Liter

4760

16
24
344

68
134
389

10

53

66

22
42

42

-+ 110

56
14
426

11
188
38

59,
73

240
400

11

41

115
© 40

Guinardia flaccida

Thalassiothrix frauenfeldii .

Thalassionema nitzschioides
Pleurosigma angulatum
Pyramimonas grossi
Proroceﬁtrum micans
Amphidinium sphenoides - -
Protoperidinium cerasus
Protoperidinium depressum
Gonyaulax excavata

Ceratium lineatum

Ceratium tripos

Station 81

Dictyocha fibula
Distephanus speculum
Paralia sulcata

Corethron criophilum
Leptocylindrus danicus
Thalassiosira gravida
Coscinodiscus lineatus
Coscinodiscus nitidus
Actinoptychus senarius
Chaetoceros atlanticum
Chaetoceros coarctatum
Rhizosolenia alata _
Rhizosolenia delicatula
Rhizosolenia fragilissima
Rhizosolenia stolterfothii
Guinardia flaccida

Synedra sp.

Thalassiothrix frauenfeldil
Thalassionema nitzschicides
Rhaphoneis amphiceros
Pleurosigma elongatum
Nitzschia pungens
Cylindrotheca closterium
Prorocentrum micans
Dinophysis fortii
Amphidinium sp.
Amphidinium actutum
Amphidinium acutissimum
Gymnodinium dissimile
Protoperidinium nipponicum
Gonyaulax diegensis
Ceratium fusus

Ceratium lineatum

Ceratium pentagonum

Ceratium tripos var. atlanticum

Ceratium extensum
Oxytoxum- scolpax

_27-

Cells/

Liter

121
5
36
23
98
26
16
32
1
128
2

3

256
376
96

20
164
160

156
72
240
136
44

100
916

84
340
12
60
636
44
524
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Cells/
Liter
' Station 82
Dictyocha fibula - 212
Distephanus speculum 4
Monodus sp. - 8528
Corethron criophilum 8
Leptocylindrusddanicus . 4
Coscinodiscus nitidus o 16
Coscinodiscus radiatus ' ’ 4
Actinoptychus senarius 40
Chaetoceros peruvianum 8
Rhizosolenia fragilissima 4
Guinardia flaccida ' 4
Ditylum brightwellii 8
Unidentified pennate diatom
>20 microns - 8
Synedra sp. : . 4
Synedra tabulata v.' fasiculata 8
Thalassionema nitzschicides 8
Nitzschia pungens 336
Cylindfotheca closterium .16
Euglenophyceae euglenales Euglena sp. 4
Prorocentrum micans /20
Gyrodinium sp. —
Ceratiun fusus ‘ S Vi
Ceratium minutum , 8
Ceratium extensum . 4
Oxytoxum scolpax - 4
Station 83
Dictyocha fibula 3
Corethron criophilum 4
Leptocylindrus danicus : 390
Leptocylindrus minimus- . -+ 780
Coscinodiscus lineatus 4
- Coscinodiscus radiatus 1
Chaetoceros concavicorne 3
Chaetoceros decipiens 4
Ditylum brightwellii 2
Unidentified pennate diatom '
) >20 microns 1
Thalassiothrix frauenfeldii o2
Thalassionema nitzschioides 8
Pleurosigma angulatum 4
Pyramimonas grossi 140
Prorocentrum micans 6
Ceratium fusus &
- Ceratium tripos 5
Podolampas elegans . . - 1

Dictyocha fibula
Paralia sulcata
Corethron criophilum
Coscinodiscus lineatus
Actinoptychus senarius
Rhizosolenia alata

- Rhizosolenia delicatula
Guinardia flaccida
Ditylum brightwellii
Thalassiothrix frauenfeldii
Pleurosigma angulatum
Pleurosigma elongatum
Nitzschia pungens
Cylindrotheca closterium

Euglenophyceae euglenales Euglena sp.

Unidentified dinoflagellates
Prorocentrum micans A
Prorocentrum dentatum
Amphidinium acutissimum
Gymnodinium dissimile
Protoperidinium cerasus
Gonyaulax diegensis

Ceratium fusus

Ceratium lineatum

Ceratium tripos var. atlanticum
Ceratium minutum

Oxytoxum scolpax

Station 88

Nannochloris atomus
Olisthodiscus lufeus
Hymenomonas carteri
Unidentified coccolithophorids
Emiliana huxleyii '
Discosphaera tubifera
Thalassiosira rotula
Coscinodiscus marginatus
Coscinodiscus nitidus
Climacodium frauenfeldianum
Guinardia flaccida
Thalassionema nitzschioides
Navicula sp.

‘Stauroneis amphyoxis
Pleurosigma normani

Amphora arenaria
Pyramimonas micron
Prorocentrum micans
Gyrodinium sp. -
Heterocapsa triquetra
Protoperidinium cerasus
Chilomonas marina
Chroomonas vectensis

-28-

Cells/

Liter

292

28
316

164
16
44

132

T12

688
36

32
60
44

32

36
60

12

35520
32
32
64
24

24
32
32
32
16
128

16
24

40
40

24
32



!

_ Station 95

Nannochloris atomus
Olisthodiscus luteus
Hymenomonas carteri .
Unidentified coccolithophorids
Emiliana huxleyii
Helicosphaera carteri
Corethron criophilum
Coscinodiscus marginatus
Rhizosolenia stolterfothii
Thalassiothrix frauenfeldii
Thalassionema nitzschioides

~ Striatella unipunctata

Achnanthes sp.
Pyramimonas cbovata
Eutreptia viridis
Prcrecentrum rostratum -
Gymnodinium nelsoni

Gymnodinium danicans

Gyrodinium dominans

Gyrodinium gloculum

Heterocapsa triquetra
Scripsiella trochoidea
Gonyaulax diacantha

Oxytoxun sphaeroideum

© Chilomonas marina

Chroomonas vectensis
t

Station 96

Nannochloris atomus
Distephanus speculum
Ibria tripartita
Syracosphaera sp.
Hymenomonas carteri
Pontosphaera syracusana
Unidentified coccolithophorids
Coccolithus pelagicus

Fmiliana huxleyii

Corethron criophilum .
Thalassiosira nordenskioldii
Cogcinodiscus marginatus
Coscinodiscus nitidus
Coscinodiscus wailesii
Climacodium frauenfeldianum
Chaetoceros decipiens
Rhizosolenia alata

Navicula directa

vavicula hennedyii

2leurosigma normani
Phaeodactylum tricornutum
Yitzschia sp.

Nitzschia seriata .

~

Cells/

Liter

10464
40

40

80

16

116
16
16

40
24

40

16
24

16 -

16

Bipedinomonis pyriformis
Eutreptia viridis
Prorocentrum micans
Prorocentrum apora
Dinophysis acuminata -~ \°

" Amphidinium carterae
Amphidinium sphenoides
Amphidinium wislouchi
Cochlodinium constrictium
Gymnodinium nelsoni
Gyrodinium uncatenum
Gyrodinium estauriale
Katodinium rotundatum
Noctiluca miliaris
Heterocapsa triquetra
Protoperidinium sp.
Protoperidinium cerasus

" Protoperidinium ovatum
Scripsiella trochoidea
Protoperidinium pentagonum
Gonyaulax diacantha
Ceratium horridum
Chilomonas marina
Cryptomonas salina

Station 97
Nannochléris atomus

Emiliana huxleyii
Cyclotella caspia

Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinediscus
Coscinodiscus

Coscinodiscus

éentra;;s
lineatus

‘marginatus

nitidus
wailesii
sub-bulliens

Rhizosolenia stolterfothii
Nitzschla recta

. Prorocentrum milcans
Prorocentrum ninimum
Prorocentrum apora
Unidentified dingflagellates
Gymnodinium nelsoni
Gymnodinium stellatum
Gyrodinium pellucidum
Gyrodinium uncatenum
Gyrodinium metum
Katodinium rotundatum
Glenodinium lenticula

Heterocapsa triquetra ~

Scripsiella trochoidea
Ceratium fusus
Ceratium tripos
Ceratium massiliense

-29-

Cells/

Liter

3704
72
16
24
24
64

104
16
456

160
80
88
80
80

104

80
360

88
88
© 24
72



Ceratium bucephalum
Chilomonas marina
Cryptomonas stigmatica

Station 98 ' )

Nannochleris atomus
Hymenomonas carteril
Unidentified coccolithophorids
Coccolithus pelagicus
Emiliana huxleyii
Coscinodiscus wailesii
Coscinodiscus nobilis
Biddulphia regia
Hemiaulus hauckii
Rhizosolenia setigera
Dinophysis acuminata
Protoperidinium cerasus
Amphidoma sp.

Gonyaulax excavata
.Chilomonas marina
Chroomonas amphioxea
Cryptomonas $alina

Station 99

Nannochloris atomus
Calycomonas avalis
Olisthodiscus luteus
Hymenomonas roseola
Hymenomonas carteri
Syracosphaera apsteini
Unidentified coccolithopherids
Coccolithus pelagicus

Emiliana huxleyii

Halopappus sp.

Helicosphaera carteri ‘
Coscinodiscus wailesii y
Coscinodiscus nobilis
Biddulphia regia

Chaetoceros sp.

Rhizosolenia delicatula
Rhizosolenia stolterfothii
Thalassiothrix frauenfeldii
Navicula sp.

Pyramimonas micron

- Eutreptia marina

Euglena acus

‘Prorecentrum sp.

Prorocentrun rostratum
Symnodinium simplex

Gyrodinium sp.

Cells/
Liter

16
‘24
80

24

48

16
24

48
32
16
16"

54912
32
40
40

16
32
48
48

24
16
72

184
160

136

Cells/

Liter
Katodinium rotundatum 16
Heterocapsa .triquetra 24
Protoperidinium brevipes : 64
Protoperidinium pallidum 32
Scripsiella trochoidea lé
Gonyaulax diacantha 16
Gonyaulax uniceornis’ 8
Ceratium tripos 16
Oxytoxum sp. ' 8
Station 102
Nannochloris atomus 1160
Hymenomonas carteri 8
Coscinodiscus wailesii . 16
Guinardia flaccida - 8
Thalassionema nitzschioides 8
Pyramimonas micron 8
Heterocapsa triquetra : 24
Protoperidinium cerasus 8
Protoperidinium subinerme ' 8

Station 104

Nannochloris atomus , ‘ 984
Dictyocha fibula . 1
Coscinodiscus radiatus ‘ 1
Cosclnodiscus wailesii 24
Chaetoceros decipiens 6
Thalassiothrix frauenfeldii ' 5
Pleurosigma angulatum | 1
Amphidinium sphenoides ‘ - 8
Heterocapsa triquetra ‘ 56
Protoperidinium cerasus , 16
Gonyaulax excavata 16
Ceratium tripos ) 1

Station 105

Cyclococcolithus leptoporus 1072
Corethron criophilum o 8
Coscinodiscus stellaris . 192
Coscinodiscus wailesii 264
Coscinodiscus -occulus iridis ‘ - 8
Rhizosolenia alata . 728
Rhizosolenia alata f. indica 32
Rhizosolenia hebetata f. semispina 24
Guinardia flaccida 32
Prorocentrum micans : ‘ 8
Dinophysis sphaerica ) 8
Ceratium tripos 64
Ceratium minutum ~ . 8

-30- -



Station 106

Distephanus speculum
Corethron criophilum
leptocylindrus danicus
Coscinodiscus marginatus
Coscinodiscus nitidus
Coscinodiscus radiatus
Coscinodiscus wailesii
Actinoptychus senarius
Chaetocerps coarctatum
Rhizosolenia ‘alata
Rhizosolenia alata f. gracillima
Rhizosolenia styliformis ,
Ditylum brightwellii
Unidentified pennate diatom

>20 microns
Plagiogramma staurophorum
Tabellaria fenestriata v.

astericnelloides
Pleurosigma angulatum
Nitzschia pungens
Cylindrotheca closterium
Prorocentrum sp.
Amphidinium acutissimum
Gymnodinium dissimile
Gymnodinium articum
Gonyaulax diegensis
Ceratium lineatum
Ceratium tripos var. atlanticum

Station 108

Oscillatoria submembranacea
Dictyocha fibula
Distephanus speculum
Corethron criophilum
Coscinodiscus radiatus
Coscinodiscus wailesii-
Chaetoceros concavicorne
Rhizesolenia alata
Guinardia flaccida
Thalassiongma nitzschioides
Pleurosigma angulatum
Pyramimonas grossi
Prorocentrum micans
Dinophysis sphaerica
Gymnodinium sp. . ™
Ceratium tripos-

Cells/

"Liter -

44
12
168
12
20
20
20

16

N e
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Station 112

Dictyocha fibula

Distephanus speculum . -
.Paralia sulcata

Corethron criophilum
Thalassiosira decipiens
Coscinodiscus sp.
Coscinodiscus wailesii
Chaetoceros decipiens

- Rhizosclenia alata

Rhizosolenia stolterfothii
Rhizosolenia styliformis
Guinardia flaccida
Thalassionema nitzschioides
Pleurosigma angulatum
Pyramimonas grossi

" Prorocentrum micans

Ceratium furca

~ Ceratium lineatum

Ceratium tripos

Station 114

Dictyocha fibula

Distephanus speculum
Cyclococcolithus leptoporus
Melosira moniliformis

Corethron criophilum

Lauderia borealis

Coscinodiscus lineatus
Coscinodiscus radiatus
Asterolampra marylandica.
Chaetocercs sp.

Chaetoceros pendulum

Rhizosolenia alata .
Rhizosclenia alata f. gracillima
Rhizosolenia hebetata f. semispina
Rhizosolenia. stolterfothii
Guinardia flaccida

Thalassiothrix frauenfeldii
Pleurosigma angulatum
Pyramimonas grossi
Prorocentrum sp.
Prorocentrum micans
Ornithocercus thurni-
Ceratium furca
Ceratium ‘tripos

-31-

Cells/

Liter

632
%12
160

£00
40
48
512
800
72
48
1440
176
120
136
2664
16
16

© 136

36
24
72
32

216
16

62

44

48

24

24

44

440

bo112
40 -

8688

204

16
28



Station 116

Oscillatoria erythraea
Nostoc commune
Leptocylindrus danicus -
Lauderia borealis
Coscinodiscus wailesii
Actinoptychus senarius -
Biddulphia'aurita
Chaetoceros atlanticum
Chaetoceros costatum
Rhizosolenia alata
Rhizosolenia-alata f. gracillima
Rhizosolenia alata f. indica
Rhizosolenia bergonii
Rhizosolenia calcar-avis
Rhizosolenia delicatula
Rhizosolenia imbricata
Ditylum brightwellii.
Unidentified pennate diatom
>20 microns .
Dimerogramma Sp.
Plagiogramma staurophorum
Tabellaria fenestriata v.
asterionelloides
Nitzschia pungens
Cylindrotheca closterium
Staurastrum leptocladum

N

Cells/

Liter

104

12

20

20
148
160

Euglenophyceae euglenales Euglena sp. 4

Prorocentrum micans
Prorocentrum dentatum
Amphidinium actutum
Amphidinium acutissimum
Protoperidinium steinii
Ceratium fusus

Ceratium tripos var. atlanticum
Ceratium trichoceros

Ceratium extensum

Oxytoxum sceptrum

Oxytoxum scolpax

Station 138

Nannochloris atomus
Distephanus speculum
Schroederella delicatula
Coscinodiscus marginatus
Coscinodiscus nitidus
Coscinodiscus wailesii
Cerateulina pelagica
Chaetoceros decipiens
Rhizosolenia fragilissima
Rhizosolenia setigera

" Ditylum brightwellii

48
16

208

16
16
o 24
104
88

40
32

Plagiogramma. vanheurckii
Navicula hennedyii
Pleurosigma normani
Phaeodactylum tricornutum
Nitzschia recta
Eutreptia viridis
Prorocentrum micans
Prorocentrum apora
Amphisolenia globifera
Dinophysis acuminata
Gyrodinium spirale
Gyrodinium undulans
Katodinium rotundatum
Heterocapsa triquetra
Protoperidinium cerasus
Protoperidinium conicum
Scripsiella trochoidea
Protoperidinium pentagonum
Protoperidinium abei
Gonyaulax spinifera
.Gonyaulax diacantha
Gonyaulax polyedra

- Ceratium fusus

- “Ceratium lineatum
Oxytoxum scolpax

Station 141

!
Nannochloris atomus y
Calycomonas gracilis
Hymenomonas rosecla
Striatella unipunctata
AmpHidinium Sp.
Gymnodinium minutum
Gyrodinium spirale
Hemidinium sp.
Heterocapsa triquetra
Protoperidinium excentricum
Protoperidinium leonis
Chroomonas vectensis
Chroomonas amphioxea

Station 143

Dictyocha fibula
Distephanus speculum
Corethron criophilum
Leptocylindrus danicus
Leptocylindrus minimus
Coscinodiscus lineatus
Coscinodiscus radiatus
Coscinodiscus wailesii
Chaetoceros decipiens

-32-
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Rhizosolenia alata

"Rhizosolenia hebetata f. semispina
Thalassionema nitzschioides
Pleurosigma angulatum
Gyrosigma hippocampus

. Pyramimonaé grossi

~ Prorocentrum micans °
Dinophysis sphaericg
Gymnodinium sp.

Ceratium lineatum

Ceratium tripos

Station 145

Cyclococcolithus leptoporus
Corethron cricphilum
Leptocylindrus danicus
Thalassiosira rotula
Lauderia borealis
Coscinodiscus lineatus
Coscinodiscus radiatus
Chaetoceros concavicorne
Rhizosolenia alata

Rhizosolenia hebetata f: semispina

Rhizosolenia stolterfothii
Synedra sp.

Pleurosigma angulatum
Anacystis marina
Pyramimonas grossi
Prorocentrum sp.
Prorocentrum micans
Gymnodinium sp.-
"Glenodinium sp.

Ceratium tripos

StationIIA6

. {
Oscillatoria submembranacea
Dictyocha fibula
Cyclococcolithus leptoporus
Paralia sulcata _
Corethron criophilum
Schreoederella delicatula

" Leptocylindrus danicus

Thalassiosira
Thalassiosira
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus
Coscinodiscus

nordenskioldii
rotula .

Sp.
asteromphalus
marginatus
nitidus
radiatus
wailesii

Biddulphia alternans

Cells/

Liter -

189

182

HMooooHRFEFOOERF DLW EDD>U

40
400
200
640
240
40
62400
180
40
160
40
40
40
160
"4Q
40

N

Rhizosolenia alata
Rhizosolenia delicatula
Rhizosolenia hebetata f. semispina
Rhizosolenia stolterfothidi
Rhizosolenia styliformis
Guinardia flaccida

Ditylum brightwellii
Thalassiothrix frauenfeldii
Thalassionema nitzschioides
Rhaphoneis amphiceros-
Pleurosigma angulatum
Anacystis marina
Pyramimonas grossi
Prorocentrum micans
Ceratium lineatum

Ceratium tripos

Station 147

Dictyocha fibula
Distephanus speculum .

- Paralia sulcata

Corethron.criophilum
Thalassiosira gravida
Lauderia borealis
Coscinodiscus sp.
Coscinodiscus lineatus
Coscinodiscus nitidus
Biddulphia alternans
Cerataulina pelagica

.Chaetoceros atlanticum

Chaetoceros coarctatum
Chaetoceros danicum
Chaetoceros sociale
Rhizosolenia alata
Rhizosolenia imbricata S
Rhizosolenia stolterfothii
Guinardia flaccida

Ditylum brightwellii
Thalassiothrix frauenfeldii
Rhzphonels surirella
Rhaphoneis amphiceros
Plagiogramma staurophorum
Diploneils crabro
Pleurosigma hamuliferum
Nitzschia pungens

_Cylindrotheca closterium

Prorocentrum micans

Dinophysis micropterygia
Dinophysis fortii

Gymnodinigm articum
Gyrodinium sp.

Protoperidinium cerasus
Ceratium tripos var. atlanticum
Ceratium minutum ’ :

-33-

656

Cells/

Liter

40
560

1240
320
600

80
320
960

40
.40

3600

7000

- 240
40°

40

24
16
632
48
112
32
400
48
24
32
48
80
40
48
328
A
632
768

32
152
16
56
96
24
16
7752
24
360
32
24
24
16
40
32
32



Station 148

Distephanus speculum
Cyclococcolithus leptoporus
Coscinodiscus lineatus’
Coscinodiscus wailesii N
Chaetoceros decipiens
Chaetoceros peruvianum
Rhizosolenia alata .
Rhizosolenia hebetata f. semispina
Thalassionema nitzschioides
Pyramimonas grossi
Prorocentrum micans

Ceratium furca

Ceratium fusus

Ceratium macroceros

Ceratium tripos '

Station 150

" Leptocylindrus danicus
Thalassiosira gravida
Coscinodiscus nitidus
Actinoptychus senarius
Cerataulina pelagica

Ditylum brightwellii .
Synedra tabulata v. fasiculata
Thalassiothrix frauenfeldii
Nitzschia pungens’

Unidentified dinoflagellates _
Prorocentrum micans ‘
Dinophysis ovum '
Amphidinium acutissimum
Gymnodinium sp.

‘Gonyaulax diegensis

Ceratium lineatum

Cératium tripos

Ceratium tripos var. atlanticum
Ceratium minutum )

~Station 182

Distephanus speculum
Cyclococcolithus leptoporus
Corethron criophilum '
Leptocylindrus danicus
Coscinodiscus radiatus
Coscinodiscus stellaris
Coscinodiscus wailesii
Coscinodiscus occulus
Chaetoceros decipiens
Rhizosolenia alata
Rhizosolenia hebetata f. semispina

Cells/

Liter

24
2696
24
40
588

56
48
160
2976
16
16

80

16

124
196

28
1628
88
120
12
100
80
88
108
16
12
36

3912
376

48
168
, 48
104
30
728
104

¥

Thalassionema nitzschioides
-~ Pyramimonas grossi

Gymnodiniuvm sp.

Ceratium furca

Ceratium tripos

Station 183

Distephanus speculum
Corethron criophilum
Coscinodiscus sp.
Coscinodiscus nitidus
Coscinodiscus radiatus
Actinoptychus senarius
Chaetocercs atlanticum
Chaetoceros coarctatum
Chaetoceros danicum
Rhizosolenia setigera’
Rhizosolenia styliformis
Unidentified pennate diatoms
>20 microns
Nitzschia pungens
Dinophysis ovum
Amphidinium acutissimum
Gymnodinium dissimile .
Ceratium lineatum
Ceratium tripos var. atlanticum
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NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Adminisiration was established as part of the Department of
Commcree on October 3. 1970. The mission responsibilitics of NOAA arc to assess the sociocconomic impact
of natural and technological changes in the environment and to monitor and predict the stale of the solid Earth,

the oceans and their living resourccs, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scicntific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS — lmporlanl' definitive
rescarch results. major techniques, and special inves-
tigations.

CONTRACT AND GRANT REPORTS — Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS — Presentation of analyzed data generally
in the form of maps showing distribution of rainfall.
chemical and physical conditions of oceans and at-
mospherc, distribution of fishes and marine mam-
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data. observations, instructions. ete.
A partial listing includes data serials; prediction and
outlook periodicals; technical manuals, training pa-
pers. planning reports, and information serials; and
misccllaneous technical publications.

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings.

TECHNICAL MEMORANDUMS — Reports  of
preliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like.

Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard
Rockvills, MD 20852



