
PB82124579 
1111111111111111111111111111111 

NOAA Technical Memorandum NMFS·F INEC·9 

Phytoplankton Community Structure 

in Northeastern Coastal Waters 

of the United States. 

II. November 1978 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Northeast Fisheries Center 
Woods Hole, Massachusetts 

r-_-'---.:A-=-ug.ust 1981 
t REPRODUCED BY 1 
r NATIONAL TECHNICAl· 
I'NF9.R"1j~ T~RN, ~_.~_~yICE j 



NOAA TECHNICAL MEMORANDUM NMFS-F/NEC 

The Northeast Fisheries Center (NEFC) is the research arm of 
the National Marine Fisheries Service (NMFS) in the northeastern 
quadrant of the country. The NEFC operates research laboratories 
in Gloucester and Woods Hole, Massachusetts; Narragansett, Rhode 
Island; r~ilford, Connecticut; Sandy Hook, New Jersey; and Oxford, 
Maryland. It also administers the Nr~FS's National Systematics 
Laboratory in Washington, D.C., and Atlantic Environmental Group in 
Narragansett, Rhode Island. Research focuses on: (I) harvesting, 
aquaculture, and utilization of fisheries resources; and (2) the 
health of the marine environment and its effects upon fisheries 
resources. Users of the information and advice emanating from this 
research include federal and state governmental institutions, 
private industry, and the general public. 

The real-time needs for this information and advice by decision 
makers often preclude publication in the formal scientific and 
technical media. The NOAA Technical Memorandum NMFS-F/NEC series 
identifies informal scientific and technical documents prepared by 
NEFC authors or similar material prepared by others for NEFC 
purposes, where formal review and editoriaL processing are. not 
appropriate or feasible. However, documents within this series 
reflect sound profeSSional work and can be referenced in the formal 
scientific and technical media. This series replaces all previous 
series that were used for similar kinds of scientific and technical 
docu~ents within the NEFC. 

Copies of this and other NOAA Technical Memoran~ums are 
available from the National Technical Information Service, 5285 
Port Royal Rd., Springfield, VA 22161. Paper copies vary in price. 
Microfiche copies cost $3.50. Recent issues of NOAA Technical 
Memorandum ~MFS-F/NEC are noted below. 

1. overview Document of the Northeast Fishery Management Task Force, 
Phase I. By Richard C~ Hennem~th, Brian J. Rothschild, Lee G. Anderson, 

I ' and William A. Lund, Jr. October 1980. vi + 12 p., 2 figs. 

2. History and Status of the Atlantic Demersal Finfish Fishery 
Management Plan. By Guy D. Marchesseault, Richard P. Ruais, and 
Der-Hsiung Wang. October 1980. vi + 8 p., 5 figs., 2 tables. 

3. Definition of Management Units. 
Guy D. Marchesseault. October 1980. 

By Emory D. Anderson and 
vi + 4 p., 4 fig s ., 1 ta b 1 e . 

4. Fishery Management Techniques~ A Review. By Michael P. Sissenwine 
and James E. Kirkley. October 1980. vi + 10 p. 

(continued on inside back cover) 



NOAA Technical Memorandum NMFS·F INEC-9 

This TM series is used for documentation and timely communication of 
preliminary results, interim reports, or special purpose information; and 
has not received complete formal review, editorial control, or detailed 
editing. 

Phytoplankton Community Structure 
in Northeastern Coastal Waters 

of the U h ited States. 
1'1. November 1978 

Harold:G. Marshall1 and Myra S. Cohn2 

lDept. of Biological Sciences, Old Dominion Univ., Norfolk, VA 23508 

2Sandy Hook Laboratory, Nationa! Marine Fisheries Service, Highlands, NJ 07732 

U.S. DEPARTMENT OF COMMERCE 
Malcolm Baldridge, Secretary 

National Oceanic and Atmospheric Administration 
John V. Byrne, Administrator 

National Marine Fisheries Service 
Northeast Fisheries Center 

Woods Hole, Massachusetts 

August 1981 
.. 
II 

/ 



ABSTRACT 

The phytoplankton populations observed in coastal waters between 

Narraiansett Bay and the Gulf of Maine during a November 1978 cruise 

are described and discussed. Diatoms (43%) .and dinophyceans (40%) 

composed the majority of the total species. Diatoms and nannoplankton 

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

NitzschialPungens were found in high concentrations over Georges Bank. 

A total of 248 phytoplankton species was observed. 

iii 

/ 

, " 



CONTENTS" 

INTRODUCTION 

METHODS .................................................................. , 

RESULTS AND DISCUSSION ............................................ !...... 2 

ACKNOWLEDGEMENTS ..................... ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 
, 1 

LITERATURE CITED .•........•...•........................................ " '12 

FOOTNOTES ............ · ............................................... 1..... 14 

/ 

FIGURES 

1. Phytoplankton communit~ structure station lotations . 
for crui se BEL-78-04 ......................... , ....................... " 15 

2. Salinity (ppt) and temperature (OC) determinations for 
crui se BEL-78-04 ......................................... " ......... " 16 

3. Some ph'ytop,lankters identified in areas of high chlorophyll a 
determi ned by Chri sti ne Evans, ,NMFS .'~ ...................... ~ ......... 17 

I , 

TABLES 

1. Various observations and measurements for stations on 
cruise Belogorsk 78-04 ......... : ....... :.: ............................ 18 

2. Phytoplankton compositions observed at near and far shore 
stations off New England/coastal waters between Rhode Island 
and Maine in November 1978. Numbers refer to average station 
concentrations in cells/liter ........... ; ............................ 19 

APPENDIX I 

Concentrations of phytoplankton by station 
\ 

•• ',1' ••••••• ' ••••• , •••••••••••••• 25 

v 
I Preceding page blank I 

) 



, ,I 



INTRODUCTION 

This is the second in a series of" reports on phytoplankton community 

structure for northeastern United States coastal and contiriental 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 (cruise 78-04) between 15-30 November 1978. The 

yessel occupied standard stations located" over Georges Bank, in the Gulf 

of Maine, and Nantucket Shoals-southern New England waters (Fig; 1). 

The first report in the series discussed the phytoplankton populations 

for October 197~, from Delaware Bay to the Gulf of Maine. Following papers 

will discuss data obtained from six subsequent cruises of National Oceanic 

and Atmospheric Administration (NOAA) vessels made in March, May, June~ 

August and December 1979 and February 1980. 

coopeJtive study is deS~gned 'to inv~stigate 
This intensive, long-term, 

phytoplankton dynamics in the 

area during a 17 month period, assessing the standing stock, identifying 

seasonal ,norms of distribution and noting dominant species of particular 

regions. The ~eries of reports will delineate seasonal and geographic 

changes in the phytoplankton and will lead to the establishment of a 

phytoplankton composition base for these waters. 

METHODS 

Coordinates for all stations, with observations on cloud cover, wind 
I _ _, 

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 stations. 
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Phytoplankton collection and analysis procedures used in this study were 

those previously reported by Marshall and Cohn (1981). The study was 

made inas~ocation with other investigators from the National Marine 

Fisheries Service concerned with chlorophyll concentrations 3
, pr~mary 

produc:tion 4 and nutrient analysis S to provide a synoptic overview. 

RESULTS AND DISCUSSION 

A total of 248 phytoplankters was identified on this cruise, with 
I 

representation from the Bacillariophyceae (109), Pyrrhophyceae (100), 

Haptophyceae (12), Cyanophyceae (4), Chrysophyceae (6), Cryptophyceae 

(6)" Chlorophyceae (2), Euglenophyceae (4), Xanthophyceae (1) and 

Prasinophyceae (4). A speciei list is given in Table 2 with average 

concentrations for species given at near- and far-shore stations. The 

. composition and concentration for the phytoplankters at each station are 

given in Appendix I. 

The Bacillariophyceans and the Pyrrhophyceans (dinophyceans) composed 

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

in the samples, with the diatoms having the highes r 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 

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

dominant species at near-shore stationsi with Leptocylindrus danicus a6d 

Nitzschia pun gens found in high c~ncentrations over Georges Bank. Since 

this, cruise did not occupy the stations off New Jersey and New York shores, 

month-to-month population comparisons for this' region is not possible. 

The most noticeable change in the dominant species from October to November 
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was the general absence of a Ske1etonema costa tum pulse in the waters 

sampled and its replacement as a dominant species by several ,other phyto-

p1ankters. Increased significantly from the October cruise were the 

concentrations of the ch10rophycean nanop1ankter, Nannoch10ris atomus. 

This species was the most abundant phytop1ankter found during the cruise,' 

with near- and far-shore statio~ averages being 11,673 ~nd 1,776 cells per 

liter respectively. 
, , 

Its presence was more characteristic at stations 

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

N. atomus for the far-shore stations given in Table 2 are mor'e 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 a1so'co-dominants at the near-shore stations. 

r 
These included Coscinodiscus 1ineatus (111 ce11s/1),Guinarida f1accida 

(106 cells/1), Rhizoso1eniaimbricata (130 cells/1), Rhizoso1enia 

sto1terfothii (106 ce11s/1), Tha1assionema notzschioides (434 ce11s/1), 
) 

Tha1assiosira nordenskio1dii (442 ce11s/1), Tha1assiosira rotu1a (109 ce1Is/1), 

,and Thalassiothrix frauenfe1dii (533 cells/I). A general pattern of d~creased 

concentrations seaward Qccurred for diatoms abundant, at near-shore stations. 

Total cell numbers were also considerab1Y,higher at station #146, (79,500 

ce11s/1) over Georges Bank 'in' comparison to surrounding stations. Here 

the diatom Leptocy1indrus danicus was dominant .among 32 species found at 

the station. This ~tation and the adjacent station #147 (36 species) were 

represented by numerous diatom species, with a general representation of 

neritic and oceanic forms. Several of the diatoms that had distinct higher 

average concentrations over the shelf than at the near-shore stations were 
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Chaetoceros decipiens, Corethron criophilum, Coscinodiscus radiatus, Guinardia 

flaccida, Leptocylindrusdanicus', 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, Proroceritrum micans, and Protoperidinium 

cerasus. Prorocentrum micans was the dominart dinophycean at both near- and 

far-shore stations, having average counts at these st~tions of 187 and 459 

cells/I, respectively. Sixty-two of the 100 species in this group were 

'noted only at the near-shore stations. Although the pyrrhophyceans were 

generally widespread over the near-shore waters, their concentrations were 

basically low. The coccolithophore most typical of the samples was Emiliania 

huxleyi, which was found 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 represente~ 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 gu ttula, repor ted at far-shore stations. The prasinophyceans were 

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

reported for Pyramirnonas grossi at several far-shore stations. 

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

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

-4-



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/I. In contrast, 

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

majority having 16 or less c~lls/l and the most abundant species having 

208 cells/I. This latter type of distribution, numerous species present but 

in low concentrations, was more characteristic away from shore and over the 

far shelf. Exceptions to this, pattern at far-shore stations occurred when 

single species reached high cell concentrations (e.g., station nos. 82, 88, 

114, Q46). The species diversity range for far-shore stations was 0.138 to 

2.882, 'occ~rring at station nos: 88 and 116, respectively. Station no. 88 

is one of the inner shelf stations south of Martha's Vineyard whereas station 
, 

116 is located beyond the shelf break, southwest of Georges Bank. Low species 

diversity often accompanies high concentrations, of cells, usually during ,a 

pulse period for a single species, ~nd indicates a high productivity potential 

for that station. 
, , 

However, high concentrations of-cells will not always be 

accompanied by low diversity values, especially when multiple dominants are 

present. The highest cell concentrations during this cruise were found at 

stations directly beyond Narragansett Bay (station nos. 77 and 78), where 

cel~ counts were 73,000 and 145,492 cells/I, respectively. The only other 

station where cell counts ,were comparable to these was over Georges Bank 

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

During October, high concentrations of Skeletonema costatum were found 

at near~shore stations between Cape Henlopen, Delaware and the coastal 
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waters of Maine. Other small sized diatoms were codominant in these 

near-shore waters. They included Leptocylindrus danicans, IAsterionella 

, glacialis, Chaetoceros simple'X, and Rhizosolenia delicatula. Cell concentrations 

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

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

York-New Jersey coastline. 

Since the October 1978 cruise, .there has been a marked change in the 

" dominant species off southern New England to the qulf of .Maine and over 

Georges Bank. The November 1978 cruise indicates large ~oncEmtrations 

of Nannochloris atomus at several of the near-shore stations with the gener~l 

loss of Skeletonema costatum as a major constituent of the phytoplankton 

populations. The largest development of Nannochloris atomus was off the 

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

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

Coscinodiscus lineatus, Guinardia flaccida, Rhizosolenia imbricata, 

Rhizosolenia stolterfothii, Thalasionema nitzschiodes, Th~lassiosira 

nordenskioldii, Thalasiosira rotula, an.d Thalassiothrix frauenfeldii. In 

general, the overall cell concentrations were lower than in the previous 

month.~ The two areas with greatest cell concentrations were found off 

Narragansett Bay and at a station over ·Georges Bank. In both of these 

areas small sized cells (nanoplankters) were most abundant. Concentrations 

.of cells were general~y higher near-shore, with lower counts over the shelf. 

However, patchy areas of low,xell concentrations were found at both near-

and far-shore locations. ' 

The phytoplankton for this period is characterized as predominantly 

diatoms and pyrrhophyceans with the chlorophycean Nannochloris atomus 
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prominent at specific near-shore stations. Codominants were common, with 

the majority of samples having low concentrations of cells, moderate to high 

levels of species aiversity, and with scattered stations where one or several 

species had high cell concentrations. Patchiness also occurred at several 

of the near-shore stations (e.g., station nos. 98 and 99) and over George~ 

Bank, with the potential for significant shifts in species development 

evident in comparison to October domin~nts. The use of average counts for 

'/ 
the numerous stations over the' near- and far-shore area (as presented in 

I 
Table 2) is intended to reduce some of the problems associated with e~aluating 

the various concentration levels rin these waters. These values should be 

considered in relation to the actual locations of higher and lower regions 

of productivity that are being identified over the completed study period. ' 

Due to th~ir high conLentrations and wide distribution in the samples, 

more comment is necessary regarding the significance of theultraplankton 
, 

'components, ~uch ~s Nannochloris atomus. In recent years, the ultraplankton 

constituent!? in both'estuarine and marine waters have-received increased 

attenti'on (McCarthy et al., 1974; Waterbury et al." 1979; Johnson and Sieburth, 

1979; Marshall, 1981a). In most cases these cells hav'e beed identified as 

either chlorophycean, haptophycean, or cyanophycean (Cyanobacterium) species~ \ 

T~eir s~all size «10 microns) and lack of distinct morphological character-

istics often have led to misidentification or simply their placement in an 

unidentified category. 

\ 

However, tqe importance of this group in estua!ies ' 
\ I 

has been emphasized by McCarthy et al. (1974). In a two year study-they found 

i 
the ultraplankters "responsible for a substantial fracti'on of both the phyto-

plankton biomass and phytoplankton productivity in the Chesapeake Bay." 
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For this period they attributed 89'.6% of phytoplankton productivity to the 

size fracti?n that passes-through a 35 urn mesh net. The ultraplankton 

constituents within Chesapeake Bay and coastal marine waters include 

representation by a wide variety of taxonomic groups. These include the 

bacillariophyceae, pyrrhophy~eae, cyanophyceae, chlorophyceae, haptophyceae, 

chrysophyceae, xanthophyceae, and prasinophyceae (Marshall, 1980). In waters 

of ' the northeastern continental shelf the most commonly mentioned ultra-

plankton component has been the coccolithophores (haptophyceae) and specific 

diatoms (Hulburt, 1963, 1970). Hulburt (1970) further mentions the importanc~ 

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

He generali~es ocean and estuary species as ,characteristically solitary and 

globular species, smaller in diameter than coastal species, sinking more 

slowly than species found along the coast and in t6e ocean. L~rge concen-

trations of these ultraplankton have been reported along the northeast coast. 

O'Reilly et al., (1976) noted that Nannochloris atom~s was responsible for 

nost of the nanoplanktonreduction in the lower New York BaY,estuary, with 

the nanoplankton «20) outproducing the netplank~on by a factor of 3.7:1. 

This study, as others in the New York Bay and~near-shore areas (Patten, 1961; 

~ulburt, 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 pfthis group throughout the year over areas of th~ 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 l ultraplankton species have been 

reported at many of the stations closest to the shore, with numbers decreasing 
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seaward. A patchiness in ultraplankton coastal distribution has also been 

eviden t, both along the coast and over transects directed seaward. It is 

speculated that this pattern is-characteristic of the area, which is itself 
i! 

subject -to fluctuating environmental conditions of both short and long duration. 
\ 

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 milieu, often reaching very high concentrations. 

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

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

/ . 
estuary. Such reactions occur in re'lation to fluctuating nutrient levels 

I 

and separate specific environmental, r-equirements 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 conditisms. 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 stations, 

r 

i.e., stations receiving the nutrient rich effluents of the estuaries. An 

unknown' factor is the influence of grazers on this system and a full under-

standing of the seasonal periodicity of numbers. 

Future reports in this series will present a more seasonal evaluation 

of the phytoplankton observed in the northeastern coastal waters. The 

-9-



importance of the ultraplankton component will be furtherraddressed in 

J 
r@lation ·to the total phytoplankton flora for this region. 

/ 
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Figure 1. Phytoplankton conununity structure station locations for cruise BEL-78-04. 
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Figure 2. Salinity' (ppt) and temperature (OC) determinations for cruise BEL-78-04. 
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Christine Evans, NMFS): (a) Ni tzschia pungens', Gymnodinium dissimle, Proto
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Table 1. Various data, species diversity and coordinates for stations in the Be1ogorsk 78-04 crU1se. 

, I 

Depth (m) 
Wind speed (k) 
Wind direction 
Surf. temp. °C 
Cloud cover 
Wave ht. (m) 
Salinity 
Sp. diversity 
Latitude (N) 
Longi tude (W) 

Depth (m) 
./ 

Wind speed (k) 
Wind direction 

~ Surf. temp. °c 
Cloud cover 
Wave ht. (m) 
Salini ty . 
Sp. diversity 
Lati tude (N) 
Longi tude (W) 

.Depth (mL 
Wind speed (k) 
Wind direction 
Surf. temp. °C 
Cloud cover 
Wave ht. (m) 
Sa1ini ty 
Sp. diversity 
Latitude (N) 
Longitude (W) 

76 

26 
23 
90 

10.68 
8 

2.5 
32.36 
1.485 

41.19.0 
71.19.9 

96 

216 
33 

340 
9.10 

8' 

2.5 
32.73 
2.420 

42.15.5 
.69.43.3 

116 

1900 
17 
30 

18.60 
9 

!1.5 
35.47 
2.883 

39.51. 8 
68.59.8 

77 

36 
24 
15 

10.78 
8 

2.8 
32.51 . 
1.449 

41.08.8 
71.14.9 

97 

60 
21 

330 
8.97 

6 
2.0 
32 .. 33 
1.722 

42.07.0 
.70.21. 2 

138 

80 
8 

20 
8.92 

4 
.4 

33.03 
3.074 

43.56.3 
68.31.2 

78 -

52 
15 
30" 

11.30 
8 

3.0 
32.70 
1.993 
40.57 
71.11 

98 

70 
18 

345 
9.02 

8 
2.7 
32.21 
2:615 

42.26.3 
70.38.0 

141 

70 
10 

360 
8.86 

5 
.8 

33.09 
0.186 

44.20.0 
67.41.5 

S TAT ION S 

79 

60 
15 

245 
12 .8 

8 
)3.0 
33.6 
2.478 
40.40 
71.02 

99 

126 
12 
60 

8.54 
8 

3.0 
32.24 
0.170 

42.47.6 
70.32.2 

143 

210 
19 

360 
9.74 

o 8 
, 1. 8 
3~.84 
2.372 

42.46.5 
67.42.2 

80 

86 
20 

270 
12.4 

8 
4.0 

33.5 
2.291 
40.21 
70.51 

102 

95 
10 

130 
8.80 

9 
1.0 
32.68 

\ 0.394 
43.24.0 
70.13.3 

-145 

228 
13 

340 
10 .31 

o 
2.1 

35.52 
1. 768 

42.18.3 
67.42.1 

81 

132 
27 

280 
12.6 

8 
3.8 

33.5 
2.757 
40.10 
70.46 

104 

90 
11 

100 
8.86 

8 
0.5 
32.90 
0.579 

43.39.4 
69.22.2 

146 

28 
18 

300 
.12.04 

o 
1.5 

32.48 
0.970 \ 

41.48.3 
67.43.7 

82 

320 
13 

320 
15.5 
. 4 

1.8 
35.0 

0.427 
39.59 
70.40 

105 

152 
S. 

60 
9.14 

1.0 
32.05 
1.509 

42.58.1 
69.17.4 

147 

29 
16 

290 
12.10 

o 
1.4 

32.46 
1. 753 

41.28.1 
67.42.5 

83 

1600 
7 

46 
,12.1 

8 
2.0 

34.0~ 
1.133 
39.46 
70.36 

106 

208 
16 
30 

9.02 
4 

1.5 
33.01 
2.610 

42.34.8 
69.13.4 

.148 

29 
12 

290 
12.66 

1 
1.5 

32.36 
1.279 

41.15.9 
67.41.4 

84 

'2300 
4 

40 
12.5 

8 
1.6 

. 33.6 
2.337 
39.37 
70.30 

108 

210 
16 

115 
10.15 

8 
1.8 

32.42 
1. 951 

41.54.3 
69.10.2 

150 

75 
12 

300 
11.20 

3 
1.2 

32.60 
1. 626 

40.37.0 
67.40.5 

88 

43 
13 

110 
11. 08 

7 
0.9 

32.44 
0.138 

41.02.5 
70.31. 9 

112 

95 

80 
27 

320 
8.85 

8 
2.5 

32.51 
0.,322 

41.57.4 
69.49.8 

114 

74 78 
17 18 
50 50 

12.10. 12.13 
7 .8 

1.8 2.0 
32.56· 32.75 
2.172 0.773 

40.55.7 '1+0.24.6 

69.05.7 69.03.4 

182 

240 
14 

3/~0 ' 

9.70 
4 

1.5 
32.84 
1.517 

42.23.Q 
67.51.4 

183 

. 158 
6 

/ 100 
9.06 

6 
0.5 

32.98 
2.1f17 

If3. 17 .9 
()9.20.0 



Table 2. Phytoplankton compos~t~on observed at near and far shore stations off 
New England coastal waters between Rhode Island and Maine in November 
1978. Numbers refer to average station concentrations iri numbers of 
cells per liter. 

Bacillariophyceae 

Achnanthes sp. 
Actinoptychus senarius Ehrenberg 
Actinoptychus splendens Ralfs 
Amphora arer'o.O.ria Donkin 
Amphora crassa Gregory 
Asterionella glacialis Castracane 
Asterolampra marylandica Ehrenberg 
Asterompr.alus flabeUatus (Brebisson) Grevi11e 

Biddulphia alternans (Bailey) Van Heur~k 
Biddulphia aurita CLyngbye) Brebisson 
Biddulphia regia (S~hultze) Ostenfeld 

Campylodiscus timeatus Brebisson 
Cerataulina pelagica (Cleve) Hendey 
Chaetocero ssp. 
Craetoceros atlanticum Cle've 
Chaetoceros coarqtatum Lauder 
Chaetoceros concavicorne Nangin 
Chaetoceros costatum Pavi lIard 
Craetoceros danicum Cleve 
Craetoceros decipiens Cleve 
Chaetoceros pendulum Karsten 
Chaetoceros peruvianum Brigntwel1 
Craetoceros sociale Lauder 
Climacodium frauenfeldianum Grunow 
Coccon,eis scutellum Ehrenberg 
Coreth:t>on criophilum Castracane, 
Coscinodiscus sp. 
Coscinodiscus asteromphalus Ehrenberg 
Coscinodiscus centralis Enrenberg 
Coscinodiscus grani Gough 
Coscinodiscus granulosus Grunow 
Coscinodiscus lineatus Ehrenberg 
Coscinodiscus marginatusEhrenberg 
Coscinodiscus nitidus Gregory , 
Coscino~isc~s noblis Grunow 
Coscinodiscus oculus iridis Ehrenberg 
Cospinodiscus rodiatus Ehrenberg 
Coscinodiscus stellaris var. symbolophora (Grunow) Jorgensen 
Coscinodiscus sub-bulliens Jorgensen 
Coscinodiscus wi lesii Gran and Ang'st 
CycloteUa caspia Grunow , 
Cylindrotheca closterium (Ehrenberg) Reimann and Lew 

Dir.7e11 ogrcJ.i7JT/;' s p. 
DipZoneis crabro Ehrenberg 
Ditylum brightweltii (West) Grunow 
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Near 
Shore 

.4 
61. 6 
2.4 

13.2 
38.4 

.8 
2.4 

1.6 

1. 2· 
5. '2 
4.0 
1.2 

24.4 

2.0 
7.5 

1.2 
.4 

12.6 
24.4 

3.6 
13.2 

1.2 
111. 6 
50.4 
12.4 
l.6 

6.0 

3.2 
20.0 
13.6 
18.0 

3.6 

Far 
Shore 

43.8 

.4 

. 1 

3.6 
.2 

12.2 
3.3 
'8.2 

15.6 
3.3 

.8 
2.6 

62.8 
2.2 

.8 
16.4 
1.6 

47.0 
34 .. 7 
2.0 

1.6 
18.6 
4.2 
7.3 

5.6 
25.6 
18.0 

25.8 

14.7 

1.0 
1. 2, 

14.2 

/ 



Table 2. (continued) 

EUcampia zoodiacus Ehrenberg 

Guinardia j7accida (Castracane) Peraga1lo 
Gyrosigma balticum' (Ehrenberg) Cleve 
Gyrosigrr'O. hippocampus (Ehrenberg) Hassall 

Hemiaulus hauckii G~unow 
Hemiaulus sinensis Grevil1e 
Hemidiscus cuneiformis Wallich 

Lauderia borealis Gran 
LeptocyU'nd:rus danicus Cleve 
Leptocylindrus minimus Gran 
Licmophora flabeZZata_ (Carmichae 1) Agardh 
ticmJphora paradoxa var. tincya (Agardh) Hus tedt 

Melosira moniZiformis (Huller) Agardh 

Navicula, s p . 
Navicula directa (Smi th) Cleve 
Navicula hennedyii W. Smith 
i~vicula palpebralis (Brebisson) Smith 
Nitzschia sp. 
Nitzschia lorenziana Grunow 
Nitzschia pungens Grunow' 
Nitzschia recta Grunow 
Nitzschia seriata Cleve 
Nitzschia spathulata Brebisson 

Paralia sulcata (Ehrenberg) Cleve 
PZagiogra~a vanheurckii Grunow 
Plagiogramma staurop~o~um (Gregory) Heilberg 

,Pleurosigma sp. , 
Pleurosigma angulatum (Quekett) W. Smith 
Pleurosigma elongatum W. Smith 

g \- • 

Pleuros~gma hamul~ferum Brun 
Pleurosi~a normanii Ralfs 

Rhaphoneis amphice'ros Ehrenberg 
Rhaphoneis sUr'ireUa (Ehrenberg) Grunow 
Rhizosolenia alata Brightwell 
Rhizosolenia alata f. gracillima (Cleve) Grunow 
,Rhizosolenia alata f. indica (Peragal1o) Gran 
Rhizosolenia bergonii Peraga110 
Rhizosolenia calcar-avis Schultze 
'Rhizosolenia delicatula Cleve 
Rhizosolenia fragilissima Bergon 
Rhizoso lenia hebetata f. hiemaZis Gran 
Rhizosolenia hebetata f. semispina (Hensen), Gran 
Rhizosolenia imbricata Brightwell 
Rhizosolenia imbricatavar. shrubsolei (Cleve) Van Heurck 
Rhizosolenia setigera Brigh twe 11 
Rhizosolenia stolterfothii Peragal10. 
Rhizoso ~en~~a styliformis Brigh t\.Je 11 
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Near 
Shore 

1.2 

130.0 

1.2 
.8 
.4 

.8 
33.6 
13.6 

.4 

.4 

6.8 
.4 

2.0 
2.4 
6.4 

11. 6 
4.2 

.8 
29.8 

.4, 

91.2 
0.4 

15.6 
9.2 

.8 
6.4 

12.8 
50.4 

81.8 

.4 

.4 
21. 6 
1.6 

65.6 

130.0 
3.6 

20.4 
106.4 

1.2 

Far 
Shore 

236.2 
20.0 

.4 

13.6 
3161.1 

43.2 

1.6 

.4 

569.6 

77.5 

10.8 

16.9 
3.2 

.8 
1.2 

5.4 
.8 

147.1 
3.8 
1.8 

.4 

.4 
39.2 

.6 

12.3 
32.6 

1.8 
181.1 

20.1 



Table 2 (continued) 

Schroederella delicatula (Peragallo) Pavillard 
Stauroneis-amphioxys Gregory 
Stephanopyxis palmeriana(Greville) Grunow 
Striatella unipunctata CLyngbye) Agardh 
Synedra s p . . ~ 
Synedra tabulata var. fasciculata (Lyngbye) Hustedt 

'R1bellaria feaestrata var. asterionelloides Grunow 
Thalassionema nitzschioides Hustedt 
Thalassiosira aestivalis Gran and Angst 
Thalassiosiro decipiens (Grunow) Jo~gensen 
Thalassiosira delicatula Ostenfeld 
Thalassiosira gravida Cleve 
Thalassiosira nGrdenskioldii Cleve 
Thalassiosira rotula Neunier 

'Thalassiothrix frauenfeldii Grunow 
Tricerati~~ favus Ehrenberg 

Unidentified pennate diatoms >20 microns 

Dinophyceae 

Arrrphidiniwn s p. 
Amphidinium acutissimum Schiller 
Amphidinium acutum Lahmann 
Amphidinium carterae Hulburt 
ArrrphidinivM crassum Lohmann 
Amphidinium sphenoides Wulff 
Arrrphidinium wislouchi Hulburt 
Amphidorn:l sp.· 
Arrrphisolenia globifera Stein 

Ceratium bucephalum Cleve 
Ceratiwn contrarium (Gourret) Pavi llard 
CerativM extenswn (Gourret) Cleve' 
Ceratium furca (Ehrenberg) Claparede and Lachmann 
Ceratium fusus (Ehrenberg) DuJardin 
Ceratium r~rridum (Cleve) ,Gran 
Ceratium lineatum (Ehrenberg) Cleve 
Ceratium m2croceros (Ehrenberg) VanHoffen 
Ceratium massiliense ,(Gourret) Jorgensen 
Ceratium minutum Jorgensen 
Ceratium pentagonum Gourret 
Ceratium teres Kofoid 
Ceratium trichoceros (Ehrenberg) Kofoid 
Ceratium tripos (Nuller) Ni tzs ch 
Ceratium tripos var. atlanticwn (Ostenfeld) Paulsen 
Cochlodinium constrictiwn (Schutt) Lemmerman 

Di,nophysis s p . 
D~r:op~ys~s ,c.cvJ71inata CIa pa rene and Lachmann 
D1.,.r:opr:."d's"S acv.ta Eh';"enberg 
Dino"Ot:ysis -:-ortii Pavi lIard 
Dinophysis iachmannii .Paulsen 
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Near 
Shore 

10.4 
.4 

16.4 
3.6 

434.8' 
3.6 
7.6 

45.0 
442.0 
109.2 
533.8 

l.2 

.4 

.4 
3.6 
l.6 

.4 
1.6 

:4 

.8 

3.6 
.4 

'12.8 
1.2 

.8 

.8 

.4 

.4 

4.8 
8.0 
1.2 

.4 
2.4-

.'8 

.4 

Far 
~, Shore 

I 

2 .~O 
.8 

1.0 
.6 

3.2 
103.3 

30.0 
.2 

84.0 
9.0 
3.3 

ll5.l 

5.5 

.2 
13.0 

.6 

.8 

.4 
1.4 
2.8 
3.7 

14.8 
.4 

4.8 
.4 

.8 
20.0 
22.0 

2.8 



Table 2. (continued) 

Dinophysis microterygia Dang 
Dinophysis norvegica Claparede and Lachmann 
Dinophysis ovum Schutt 
Dinophysis sphaerica Stein 
Diplopsalis lenticula ~ergh 

Glenodiniwn s p . 
Glenodiniwnlenticula (Bergh) Schiller 
Goniaulax sp. 
Goniaulax birostris Stein 
Goniaulax diacantha (Meunie-r) Schi ller 
Goniaulax diegensis Kofoid 
Goniaulax excavata (Braarud) Balech 
Goniaulax polyedra Stein 
Goniaulax polygra1TlJTla S teih 
Goniaulax, spinifera (Claparede and Lachmann) Diesing 
Goniaulax unicornis Lebour 
Gymnodini-wn sp. , 
Gyrmwdiniwn arcticwn Wulff 
Gymfl.odiniuJ71 danicans CampbeJ 1 
Gymnodiniu~ dissimile Kofoid and Swezy 
Gymnodini~m minutum Hulburt 
Gymnodiniwn nelsoni Hartin 
Gymnodiniv.m simplex (Lohmann) Ko foid and S,,,ezy 
Gymnodinium splendens Lebour 
Gymnodinium stellatum Hulburt 
Gyrodiniwn s p . 
Gyrodinium dominans Hulburt 
Gyrodiniwn estuariale Hulburt 
Gyrodini~tTn fus~~forme Kofoid and S~Jezy 
Gyrodiniwn gloculum Hblb~rt 
Gyrodiniwn metum Hulburt 
Gyrodiniwn pellv..cidum Wulff 
Gyrodinium spirale (Bergh) Kofoid and Swezy 
Gyrodinivm undulans Hulburt 
Gyrodiniu~ uncatenwn Hulburt 

Hemidinium sp. 
Heterocapsa triquetra (Ehrenberg) Stein 

Ratodinium rotundatum (Lohmann) Loeblich 

Noctiluca miliaris Suriray 

Orithocercus thurni ('Schmidt) Kofoid 'and Sk~gsberg 
Oxyto:::wn s p . 
Oxytor~m sceptrum (Stein) Schroder 
OxytOXVJ71 scolopax Stein 
Oxytoxum sphaeroideum Stein 

Podolampas elegans Schutt 
ProrccentY"JJ:: s p. 
n'ol'ocentir:ffi) apO!'lJJ71 (Sc hi 11 e r) Dodge 
?-!,:J!'ocentY'~/f,'i c.entc.t~T:1 St2,in 
i?rorocentYWn maxirrrum (Gourret) Schi ller 
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Near 
Shore 

.,8 

.8 
1.2 

.4 
4.0 

l.6 
1.2 

.8 

.4 

.4 
;4 

.4 
4.8 

.4 
7.2 
1.2 
2.4 
4.0 
7.6 

.8 

.4 
17.6 
l.2 
4.0 
4.0 

.8 

.8 
8.0 

.4 
17.6 

2l. 2 

l. 2 -

) .4 

.4 
l.2 

.8 
9.2 

.8 

Far 
Shore 

1.6 

.7 

.5 

.1 

5.2 
6.4 

10.5 
1.4 

2.7 

1.4 

.4 

.2 

.2 
. 1. 2 

.1 
1,.3 

3.8 



Table 2. (continued) 

Prorocentrum micans Ehrenberg 
ProrocentY'Ul7l minimUm (Pavillard) Schiller 
Prorocentrum rostratum Stein 
Protoperidinium sp. 
Protop'eridinium abei (Paulsen) Balech 
Protoperidinium brevipes (Paulsen) Balech 
Protoperidiniwn cerasus (Paulsen) Balech 
Protoperidini~m coni cum (Gran) Balech 
ProtoperidiniwTl depresswn (Bailey) Balech 
Protoperidinium leonis(Pavillard) Balech 
Prot~peridinium nipponicum (Abe) Ballech 
Protoperidinium oblongum (AurivaHis) Parke and Dodge 
Protoperidinium oceanicum (VanHoffen) Balech 
Protoperidinium ovatum Pouchet , 
Protoperidinium pallidv~ (Ostenfeld) Balech 
Protoperidinium pellucidu~ Bergh 
Protoperidinium pentagonum (Gran) Balech 
Protoperidinium steinii (Jorgensen) Balech 
P.f'otoperidinivJTl subineYme (Paulsen) Balech 

Scrippsiella trochoidea (Stein) Loeblich, 

Unidentified dinoflagellate cysts 
Unidentified dinoflagellates 

Haptophyceae 

Acantheoca aculeata Kamptner 

Coccolithus pelagicus (i~allich) Schi ller , 
Cyclococcolithus leptopoY"u.s (rfurray and Blackman) Kamptner, 

Discosphaera tubifer (Hurray and Blackman) Ostenfeld 

Emiliania huxleyi (Lohmann) Hay and Hohler 
, 

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

PontosphMera syracusana Lohmann 

Rh..abdosphaera clavige11 Murray and Blackman 

Scyphosphaera apsteinii Lohmann 
Syracosphaera pulchra Lohmann 

Unidentified coccolithophores 
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Near 
Shore 

187.4 
8,'0· 
2.8 
6.4, 

.4 
3.2 
6.4 
3.2 

1.6 

.8 
1.2 

.8 
l.6 

.8 
4,.8 

.4 

i l. 6 

11.2 

.4 

3.6 
.4 

.4 

22.8 

1.6, 
4.8 
3.2 

.4 

.4 

.8 
3-.2 

16.4 

Far 
Shore 

459.9 

6.4 

.4 

.4 

.2 

7.8 

426.5 

.4 

21.2 

, 1 .. 6 

12.0 

3.2 

\ 



Tab le 2 
( 

(continued) 

Chrysophyceae 

Calycomonas ovalis Wulff 

Dictyoch..a f~buZa Ehrenbe'rg 
Distephanus'speculvm (Ehrenberg) Haekel 

Ebria tripartita (Schumann) Lemmermann 

Ma Uomonas s p .-

OZisthodiscus luteus Carter 

Cyanophyceae 

Anacystis ffarir..a (Hansg) Drouet and Daily 

Nostoc coirmrune Vaucher 

OscilZatoria erythraea (Ehrenberg) Kutzing 
OsciUatoria submembranacea Ardissoneand Strafforel 

Euglenophyceae 

Euglena sp~ 
Euglena acus Ehrenberg 
Eutreptia marina Cunha 
Eutreptia viridis Perty 

Chlorophyceae 

i'lanrwchloY'isatoTTn.i.s Butcher 

Staurastrum leptocZadum var. insidne West and West 

Cryptophyceae 

Chilomonas marina Ehrenberg 
ChroomoYJ..as amphioxeia (Conrad) Butcher 
Chroomonas salina (Wislouch) Bu'tcher 
Cr~oomonas vectensis Carter 
Cryptomonas stigmatica Wislouch 

Rhodomonas amphioxeid 

Xanthophyceae 

Monodus guttula Pascher 

Prasinophyceae 

Bipecinomonis py~~formis-Carter 

Fyrar,r:monas grossii Parke 
Fyra~imonas micron Conrad and Kufferath 
Fyramimonas obovata Carter 
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Near 
Shore 

2.0 

19.8 
29.2 

2.4 

2.4 

15.2 

4.8 
.4 

.. 4 
7.-6 

11673.2 

8.4 
.8 
.8 

9.2 
8.4 

2.0 

.4 

.8 

.4 

Far 
Shore 

91. 0 
93.9 

'1. 6 

180.3 

.2 

.8 
2.3 

.8 

1776.0 

.6 

1.6 

.4 

426.4 

---
1047.4 

2.0 



Appendix I. Concentrations of phytoplankton observed at stations from the 
Belogorsk 78-04 cruise. 

Station 76 

Nannochloris atomus 
Dictyocha fibula 
Distephanus speculum 
Ebria tripartita 
Olisthodiscus, lute us 
Acanthoica aculeata 
Syracosphaera pulchra ' 
Unidentified coccolithophorids 
Erniliana huxleyii 
Discosphae{a tubifera 
Helicosphae~a carteri 
Paralia sulcata 
Stephanopyxis palmeriana 
Corethron criophilum 
Leptocylindrus danicus 
Leptocylindrus ininimus 
Cyclotella caspia 
Thalassiosira decipiens 
Thalassiosiragravida 
Thalassiosira nordenskioldii 
Coscinodiscus sp. 
Coscinodiscus centralis 
Co'scinodiscus grani 
Coscinodiscus marginatus 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Coscinodiscus wailesii 
Coscinodiscus granulosus 
Coscinodiscus sub-bulliens 
Actinoptychus senarius 
Asteromphalus flabellatus 
Hemidiscus cuneiformis 
Triceratium favus 
Eucarnpia zoodiacus 
Hemiaulus sinensis 
Chaetoceros sp. 
Chaetoceros atlanticum 
Chaetoceros coarctatum 
Rhizosolenia alata 
Rhizosolenia alata f. indica 
Rhizosolenia calcar-avis 
Rhizosolenia delicatula 
Rhizosolenia fragilissima 
Rhizosolenia hebetata f. hemiaulus 
Rhizosolenia imbricata' 

Cells! 
Liter 

54000 
144 
172 

24 
24 

8 
64 

128 
,80 

8 
16 

964 
328 

72 
672 
272 
152 

56 
636 

1760 
104 

48 
240 
800 

40 
20 
32 
24 
40 

464 
32. 

8 
24 
24 
16 

8 
24 

200 
1344 

8 
8 

248 
24 

120 
360 

,~hizosolenia imbricata v. shrubsolei 72 
184 

1152 
24 

700 

Rhizosolenia setigera 
Rhizosolenia stolterfothii 
Rhizosolenia styliforrnis 
Guinardia flaccida 

, 
Ditylum brightwellii 

,Asterionella glacialis 
Thalassiothrix frauenf~ldii 
Thalassionema nitzschioides 
Licmophora flabe11ata 
Licmophora paradoxa v. tincta 
Striatella unipunctata 
Plagiogramma staurophorum 
Cocconeis scutellum 
Navicula sp. 
Navicula palpebralis 
Stauroneis arnphyoxis 
Pleuros{gma 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 
Amphidinium crasSum 
Gymnodinium splendens 
Gyrodinium uncatenum 
Katodinium rotundatum 
Noctiluca miniaris 
Diplopsalis lenticula 
Glenodinium lenticula 
Heterocapsa triquetra 
Protoperidinium sp. 

~ Protoperidinium pellucidum 
Scripsiella trochoidea 
P~otoperidinium oceanicum 
Protoperidinium oblongum 
Gonyaulax sp. 
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Gonyaulax diacantha 
Gonyaulax polygramma 
Gonyaulax birostris 
Ceratium fusus 
Ceratium lineatum 
Ceratium ma'croceros 
Ceratium pentagonum 
Ceratium tripos 
Ceratium massiliense 
CeratiuTIl minutum 

v. galliur:l 

Cells! 
Li ter~ 

40 
768 
152 

3048 
8 
8 

40 
88 

8 
56 
40 

8 
184 

16 
600 _ 
192 

80 
84 

400 
8 

304 
24 

136 
64 
16 

8 
56 
48 
24 
24 
8 

16 
8 

56 
80 
16 
16 
24 
16 
24 

8 
16 

8 
8 

28 
24 

8 
8 
8 

16 



Chilo monas Qariana 
Chroomonas vectensis 
Cryptomonas stigmatica 
Rhodomonas amphioxeia 

Station 77 

Nannochloris atomus 
Ha11omonas sp.c· 
Dictyocha fibula 
Distephanus speculum 
Ebria tripartita 
Pontosphaera hux1eyi \ 
Unidentified coccolithophorids 
Coccolithus pelagicus 
Emi1iana huxleyii 
Cy~16cocco1ithus 1eptoporus 
Rhabdosphaera claviger 
Paralia sulcata 
Corethron criophi1um 
Cyclotella caspia 
Tha1assiosira a~stivalis 
Tha1assiosira decipiens 
Thalassiosir.a gravi_da 
Thalassiosira nordenskioldii 
Thalassiosira rot~la 
Lauderia annul at a 
Coscinodiscus sp. 
Coscinodiscus grani 
I:oscinodiscus 1ineatus 
':oscinodiscus rnarginatus 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Coscinodiscus wailesii 
Coscinodiscus sub-bu1liens 
Actinoptychus splendens 
Actinoptychus senarius 
Asteromphalus flabel1atus 
Asterolampra marylandica 
Hemiaulus hauckii 
Chaetoceros coarctatum 
Chaetoceros danicum 
Rhizosolenia alata 
Rhizoso1enia hebetata f. hemiau1us 
Rhizosolenia imbricata 
Rhizosolenia setigera 
Rhizoso1enia stolterfothii 
Guinardia flaccida 
Thalassiothrix frauenfe1dii 
Thalassionema nitzschioides, 
Plagiograu,ca sta.urophorum I, 

Navicula sp. 

Cellsl 
Liter 

40 
128 

56 
40 

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 
224 

172 

P1eurosigma e10ngatum 
P1eurosigma hamu1iferurn 
P1eurosigrna normani 

.Amphora crassa 
Nitzschia sp. 
Nitzschia ~eri~ta 
Eug1enophyceae eug1ena1es Euglena sp. 
Uni~entified dinoflagellate cysts 
Prorocentrum micans 
Prorocentrum maximum 
Dinophysis norvegica 
Dinophysis lachmanii 

, Amphidinium crassum 
Coch1odinium constrictiurn 
Gymnodinium dissimi1e 
Gyrodinium sp: 
Gyrodinium f~siforme 
Heterocapsa triquetra 
Protoperidinium sp. 
Scripsiella trochoidea 
Gonyaulax diacantha 
Ceratium fusus 
Ceratium linea tum 
Ceratium tripos var. at1anticum 
Ceratium teres 
Chi1omonas marina 
Chroomonas vectensis 
Cryptomonas stigmatica 

Station 78 

Dictyocha fibula 
Distephanus speculum 
Corethron ·criophi1um 
Tha1assiosira gravida 
Cosciriodiscus sp. 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Coscinodiscus granu10sus 
Actinoptychus senarius 
Rhizoso1enia a1ata 
Rhizoso1enia a1ata f. gracillima 
Rhizoso1enia delicatu1a 
Rhizoso1enia setigera 
Rhizoso1enia sto1terfothii 
Guinardia f1accida 
Synedra sp; 
Tha1assiothrix frauenfeldii 
P1agiogramrna staurophorum 
Gyrosigma ba1ticum 
Nitzschia pungens _ 
Nitzs~hia lorenziana 
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cellsl 
Liter 

128 
256 
392 

72 
·40 

140 
96 

224 
3580 

16 
8 
8 

16 
16 
96 
16 

352 
16 
24 
16 

8 
24 

212 
160 

8 
64 

8 
32 

232 
392 
32 

14PO 
64 
16 

176 
32 

160 
8 

32 
8 

24 
1288 

56 . 
8 

1456 
112 
400 

24 
232 



Prorocentrum micans 
Dinophysis fortii 
Ceratium linea tum 
Ceratiumtripos var. atlanticum 
Ceratium trichoceros 
Ceratiurn contortum 

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 
Rhizoso1enia stolterfothii 
Rhizoso1enia sty1iformis 
Guinardia f1accida 
Ditylum brightwel1ii 
Unidentified pennate diatom 

>20 microns 
Tha1assiothrix frauenfe1dii 
Tha1assi6nema nitzschioides 
P1eurosigma angu1atum 
Cy1indrotheca closterium 
Pyrarnimonas grossi 
Prorocentrum micans 
Ceratium fusus 
Ceratium tripos 
Podolampas elegans 

Station 80 

Hymenomonas roseola 
Emiliana huxleyii 
Paralia sulcata 
CorethFon criophi1um 
Leptocylindrus danicus 
Thalassiosira del{catula 
Coscinodiscus lineatus 
Coscinodiscus wailesii 
Chaetoceros concavicorne 
Chaetoceros decipiens 
Rhizosolenia alata 
Fhizosolenia stolterfothii' 

Cellsl 
Liter 

4760 
16 
2'4 

344 
8 
8 

4 
68 
34 

389 
10 
53 
66 
78 
22 
42 
2, 
4 

42 
110 

56 
14 

426 
2 

2 
11 

188 
38 

2 
59" 
73 

2 
4 
1 

240 
400 

5 
6 

11 
4 

41 
4 
3 
6 

115 
40 

Guinardia flaccida 
Tha1assiothrix, frauenfeldii 
Tha1assionema-nitzschioides 
P1eurosigma angulatum 
Pyramimonas grossi 
Proroce~trum micans 
Amphidinium sphenoides 
Protoperidinium cerasus 
Protoperidinium depressurn 
Gonyaulax excavata 
Ceratium linea turn 
Ceratiurn tripos 

Station 81 

Dictyocha fibula 
Distephanus speculum 
Paralia sulcata 
Corethron criophilum 
Leptocy1indrus danicus 
Thalassiosira gravida 
Coscinodiscus lineatus 
Coscinodiscus nitidus 
Actinoptychus senarius 
Chaetoceros atlanticum 
Chaetoceros coarctatum 
Rhizosolenia a1ata _ 
Rhizosolenia delicatula 
Rhizosolenia fragilissirna 
Rhizosolenia stolterfothii 
Gu1nardia flaccida 
Synedra sp. 
Thalassiothrix frayenfeldii 
Thalassionema ni~zschioides 
Rhaphoneis amphiceros 
Pleurosigma elongaturn 
Nitzschia pungens 
Cylindrotheca closterium 
Prorocentrum micans 
Dinophysis fortii 
Amphidinium sp. 
Amphidinium actutum 
Amphidinium acutissimum 
Gymnodinium dissimile 
Protoperidinium nipponicum 
Gonyaulax diegensis 
Ceratiurn fusus 
Ceratium linea tum 
Ceratium pentagonum 
Ceratium tripos var. atlanticum 
Ceratium extensum 
Oxytoxum· scolpax 
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Cells/ 
Liter 

r 

121 
5 

36 
23 
98 
26 
16 
32 

1 
128 

2 
3 

256 
376 

96 ' 
84 
20 

164 
160 

4 
156 

72 
240 
136 

44 
8 

100 
916 

8 
84 

340 
12 
60 

636 
44 

524 
16 

4 
8 

32 
4 
8 
8 
8 

20 
8 

23 
8 
8 



Station 82 

Diccyocha fibula 
Diste'phanus speculum 
Monodus sp. 
Corethron criophilum 
leptocylindrusddanicus 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Actindptychus senarius 
Chaetoceros peruvianum 
Rhizosolenia fragilissima 
Guinardia flaccida 
Ditylum brightwellii 
Unidentified pennate diatom 

>20 microns 
Synedra sp. 

cellsl 
Liter 

212 
4 

8528 
8 
4 

16 
4 

40 
8 
4 
4 
8 

8 
4 
8 
8 

Synedra tabulata v.' fasiculata 
Thalassionema nitzschioides 
Nitzschia pungens 
Cylindrotheca closterium 
Euglenophyceae euglenales 
Prorocentrurn rnicans 

Euglena sp. 

336 
16 

4 
20 

4 
12 

8 
4 

" 4 

GyrodTniurn sp. 
CeratiuD fusus 
Ceratium rninutum 
Ceratiurn extensurn 
Oxytoxurn scolpax 

Station 83 

Dictyocha fibula 
Corethron criophilurn 
Leptocylindrus danicus 
Leptocyl{ndrus rninimus, 
Coscinodiscus lineatus 
Coscinodiscus radiatus 
Chaetoceros concavicorne 
Chaetoceros decipiens 
Ditylum brightwellii 
Unidentified pennate diatom 

>20 microns 
Thalassiothrix frauenfeldii 
Thalassionerna nitzschioides 
Pleurosigrna angulatum 
Pyramimonas grossi 
Prorocentrum micans 
CeratiuITl fusus 

- Ceratium tripos 
Podola~pas elegans 

3 
4 

390 
780 

4 
1 
3 
4 
2 

1 
2 
8 
4 

140 
6 
4-
5 
1 

Station 84 

Dictyocha fibula 
Para'iia sulcata 
Corethron criophilum 
Coscinodiscus lineatus 
Actinoptychus senarius 
Rhizosolenia alata 
Rhizosolenia delicatula 
GUlnardia flaccida 
Ditylum brightwellii 
Thalassiothrix frauenfeldii 
Pleurosigma angulatum 
Pleurosigma elongaturn 
Nitzschia pungens 
Cylindrotheca closterium 
Euglenophyceae euglenales Euglena sp. 
Unidentified dinoflagellates 
Prorocentrum micans 
Prorocentrum dentatum 
Amphidiniurn acutissimum 
Gymnodini~~ dissimile 
Protoperidinium cerasus 
Gonyaulax diegensis 
Ceratium fusus 
Ceratium linea turn 
Ceratiurn tripos var. atlantic~m 
Ceratium minuturn 
Oxytoxum scolpax 

Sta,tion 88 

Nannochloris atomus 
Olisthodiscus lu~us 
Hyrnenornonas carteri 
Unidentified coccolithophor~ds 
Emiliana huxleyii 
Discosphaera tubifera 
Thalassiosira rotula 
Coscinodiscus marginatus 
Coscinodiscus nitidus 
Climacodiurn frauenfeldianum 
Guinardia flaccida 
Thalassionema nitzschioides 
Navicula sp. 
Stauroneis amphyoxis 
Pleurosigma normani 
Amphora arenaria 
Pyramimonas micron 
Prorocentrurn micans 
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Gyrodiniurn sp. 
Heterocapsa triquetra 
Protoperidinium cerasus 
Chilomonas marina 
Chroomonas vectensis 

Cell~/ 
Liter 

292 
8 
8 

28 
316 

8 
164 

16 
44 

132 
12 

4 
688 

36 
8 

68 
32 
60 
44 

8 
32 

4 
36 
60 

8 
12 

4 

35520 
32 
32 
64 
24 

8 
24 
32 
32 
32 
16 

128 
8 

16 
24 

8 
40 
40 , 

8 
8 

24 
32 

8 



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 obovata 
Eutr~ptia viridis 
Prorocentrum rostra tum 
Gymnodinium nelsoni 
Gyonodinium danicans 
Gyrodinium dominans 
Gyrodinium gloculum 
Heter9capsa triquetra 
Scripsiella trochoidea 
Gonyaulax diacantha 
Oxy toxurn 'sp hae'roideum 
Chilomo'nas marina 
Chroomonas vectensis 

Station 96 

Nannochloris atomus 
Distephanus speculum 
Ebria tripartita 
Syracosphaera sp. 
Hymenomonas carteri 
Pontosphaera syracusan~ 
Unidentified coccolithophorids 
Coccolithus pelagicus 
Emiliana huxleyii 
Corethron criophilum , 
Thalassiosira nordenskioldii 
Coscinodiscus marginatus 
Coscinodiscus nitidus 

I 
Coscinodiscus wailesii 
Climacodium frauenfeldianum 
Chaetoceros decipiens 
Rhizosolenia alata 
~avicula directa 
~avicula hennedyii 
?leurosigTiCa nonr.ani 
~h2eod2ctylum tricornutum 
'iitzschia sp. 
~itzschia seriata 

Cells/ 
Liter 

10464 
40 
40 

8 
80 

8 
16 

8 
8 
8 

16 
16 / 

8 
16 
40 
24 
40 

8 
16 
24 

8 
8 

16 
24 

8 
16 

1080, 
8 
8 
8 

16 
8 

24 
8 

80 
32 
32 

8 
24 
16 
24 
56 
32 

8 
24 

8 
16 
'8 
56 

Cells/ 
Liter 

Bipedinomonis pyriformis 8 
Eutreptia viridis 104 
Prorocentrum micans 8 
Prorocentrumapora 32 
Dinophysis acuminata " 8 
Amphidinium carterae 8 
Amphidinium sphenoides 24 
Amphidinium wislouchi 8 
Cochlodinium constrictium 8 
Gymnodinium nelsoni 16 
Gyrod~nium uncatenum 32 
Gyrodinium estauriale 8 
Katodinium rotundatum 16 
Noctiluca miliaris 16 
Heterocapsa triquetra 32 
Protoperidinium sp. 24 
Protoperidiniurn cerasus 40 
Protoperidinium ova tum 16 
Scripsiella trochoidea 40 
Protoperidinium pentagonum 16 
Gonyaulax diacantha 24 
Ceratium horridum 8 
Chilomonas marina 16 
Cryptomonas salina 8 

Station 97 

I 

3704 Nannochloris atomus 
Emiliana huxleyii 72 
Cyclotella caspia 16 
Coscinodiscus centralis 24 
Coscinodiscus lineattis 24 
CoscinodiscL!s /rnarginatus 64 
Coscinodiscus nitidus 8 
Coscinodiscus wailesii 104 
Coscinodiscus sub-bul1iens 16 
Rhizosolenia stolterfothii 456 
Nitzschi.a recta 8 

/ Prorocentrum micans 8 
Prorocentrum minimum 160 
Prorocentrum apora 80 
Unidentified dinqflagellates 8 
Gymnodinium nelsoni 88 
Gymnodinium stellaturn 80 
Gyrodiniurn pellucidum 80 
Gyrodinium uncatenurn 104 
Gyrodinium 'me turn 80 
Katodinium rotundatum 360 
Glenodinium lenticula 8 
Heterocapsa triquetra 88 
Scripsiella trochoidea 88 
Ceratium fusus 24 
Ceratium tripos 72 
Ceratium massi1iense 8 
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Ceratium bucepha1um 
Chi1omonas marina 
Cryptomonas stigmatica 

Station 98 

J Nannochloris atomus 
Hj~enomon~s carteri 
Unidentified coccolithophorids 
Coccolithus pelagicus 
Emiliana huxleyii 
Coscinodiscus wailesii 
Coscinodiscus nobilis 
Biddulphia regia 
Hemiaulus hauckii 
Rhizoso1enia setigera 
Dinophysis acuminata 
Protoperidinium cerasus 
Amphidoor.a sp. 
Gonyaulax excavata 

.Chilomonas marina 
Chroomonas amp'hioxea 
Cryptomonas salina 

Station 99 

Nannochloris atomJs 
Calycomonas ovalis 
Olisthodiscus luieus 
Hymenomonas roseola 
Hymenornonas carteri 
Syracosphaera apsteini 
Unidentified coccolithophorids 
Coccolithus pelagicus 
Emiliana huxleyii 
Halopappus sp. 
Helicosphaera carteri 
Coscinodiscus wai1esii 
Coscinodiscus nobilis 
Biddu1phia regia 
Chaetoceros sp. 
Rhizosolenia delicatu1a 
Rhizoso,lenia stolterfothii 
Thalassiothrix frauenfeldii 
N~vicula sp. 
Pyramimonas micron 
Eutreptia marina 
Eugrena acus 
'Prorocentrum sp. 
Prorocentrum rostraturn 
Gymnodinium simplex 
Gyrodinium sp. 

Cells/ 
Liter 

16 
24 
80 

, 56 
24 

8 
8 

48 
8 

16 
24 

8 
8 
8 

48 
32 
16 
16 

8 
8 

54912 
32 
40 
40 
'8 
16 
32 
48 
48 

8 
8 

24 
16 

8 
72 

184 
160 

16 
8 
8 
8 
8 

16 
32 

, 24 
136 

Katodiniurn rotundatum 
Heterocapsa,~riquetra 

Protoperidinium brevipes 
Protoperidiniurn pa1lidum 
Scripsiella trochoidea 
Gonyaulax diacantha 
Gonyaulax unicornis 
Ceratium tripos 
Oxytoxum sp. 

Station 102 

Nannochloris atomus 
Hymenomonas carteri 
Coscinodiscus wailesii 
Guinardia f1accida 
Tha1assio~ema nitzschioides 
Pyramimonas micron 
Heterocapsa triquetra 
Protoperidinium cerasus 
Protoperidiniumsubinerme 

Station 104 

Nannochloris atomu~ 
Dictyocha fibula 
Coscinodiscus radiatus 
Coscinodiscus wailesii 
Chaetoceros decipiens 
Tha1assiothrix frauenfeldii 
P1eurosigma angulatum 
Amphidinium sphenoides 
Heterocapsa triquetra 
Protoperidinium cerasus 
Gonyaulax excavata 
Ceratiurn tripos . 

Station 105 

Cyclococcolithus leptoporus 
Corethron criophilum 
Coscinodisc~s stellaris 
Cdscinodiscus wailesii 
Coscinodiscusocculus iridis 
Rhizoso1enia alata 
Rhizoso1enia alata f: ind~ca 
Rhizosolenia hebetata f~ semispina 
Guinardia flaccida 
Prorocentrum micans 
Dinophysis sphaerica 
Ceratium tripos 
Ceratium minutum . 
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Ceils/ 
Liter 

16 
24 
64 
32 
16 
16 

8 
16 

8 

1160 
8 

16 
8 
8 
8 

24 
8 
8 

984 
1 
1 

24 
6 
5 
1 
8 

56 
16 
16 

1 

1072 
8 

192 
264 

8 
728 
32 
24 
32 

8 
8 

64 
8 



Station 106 

Distephanus speculum 
Corethron criophilum 
leptocylindrus danicus 
Cosc~nodiscus marginatus 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Coscinodisc~s wailesii 
Actinoptychus senarius 
Chaetocerbs coarctatum 
Rhizosolenia alata 
Rhizosolenia alata f. gracillima 
Rhizosolenia styliformis 
Ditylum brightwellii 
Unidentified pennate diatom 

>20 microns 
PlagiograQIDa staurophorum 
Tabellaria fe~e~triata v. 

asterionelloides 
Pleurosigma ang~latum 
Nitzschia pungens 
Cylindrotheca closterium 
Prorocentrum sp. 
Arnphidinium acutissimum 
Gymnodinium dissimile 
Gymnodinlum articum 
Gonyaulax diegensis 
Ceratium linea tum 
Ceratium tripos var. atlanticum 

Station 108 

Oscillatoria submembranacea 
Dictyochafibula 
Distephanus speculum 
Corethron criophilum 
Coscinodiscus radiatus 
Coscinodiscus 'wailesii, 
Chaetoceros concavicorne 
Rhiz0solenia alata 
Guinardia flaccida 
Thalassionema nitzschioides 
Pleurosig~a angulatum 
Pyramimonas grossi 
Prorocentrum micans 
Dinophysis sphaerica 
Gymnodinium sp. 
Ceratiu:7\ tripos 

Cells/ 
I Liter 

8 
16 
12 
12 
4 
4 

36 
48 

8 
4 
4 

16 
4 

72 
4 

44 
12 

168 
12 
20 
20 
20 

4 
4 

16 
8 

2 
4 
1, 
2 

42 
28 

7 
7 
1 
8 
4 

l~ 
72 

1 
2 
1 

Station 112 

Dictyocha fibula 
Distephanus speculum 

,Paralia sulcata 
Corethron criophi1um 
Thalassiosira decipiens 
Coscinodiscus sp. 
Coscinodiscus wailesii 
Chaetoceros decipiens 
Rhizosolenia alata 
Rhizosol~nia 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 
Cyclocotcolithus leptoporus 
Helosira Moniliformis 
Corethron criophilurn 
Lauderia borealis 
Coscinodiscus lineatus 
Coscinodiscus radiatus 
Asterolampra marylandic~ 
Chaetoceros sp. 
thaetocero~ pendulum 
Rhizosolenia alata 
Rhizosolenia alata f. gracillima 
Rhi~osolenia hebetata f. semispina 
Rhizoso1enia, stolterfothii 
Guinardia flacc~dA 
Thalassiothri~ fr~uenfeldii 

P1eurosigma angulatum 
Pyramimonas grossi 
Prorocentrum sp. 
Prorocentrum micans 
Ornithocercus thurni 
Ceratium furca 
Cera,tiumtripos 
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Cells/ 
Liter 

632 
912 
160 

8 
600 

40 
48 

512 
800 

72 
48 

1440 
176 
120 
136 

2664 
16 
16 

136 

36 
24 
72 
32 
6 

216 
16 

4 
2 

62 
44 
48 
24 
24 
44 

440 
112 
40 

8688 
4 

204 
4 

16 
28 



/ 

Cells/ 
Liter 

Station 116, 

,Oscillatoria erythraea 
Nostoc commune 
Leptocylindrus danicus 
Lauderia borealis 
Coscinodiscus wailesii 
Actinoptychus sen~rius ' 
Biddulphia'aurita 
Chaetoceros atlanticum 
Chaetoceros costatum 
Rhizosolenia alata 
Rhizosolenia'alata f. gracillima 
Rhizosolenia alata f. indica 
~hizosoleni~ 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 
Stauras~ium leptocladurn 
Euglenophyceae euglenales Euglena sp. 
Prorocentrum micans 
Prorocentrum dentatum 
Amphidinium actutum 
Amphidinium acutissimum 
Protoperidinium steinii 
Ceratium fusus 
Ceratium tripos var. atlanticum 
Ceratium trichoceros 
Ceratium extensum 
Oxytoxum sceptrum 
Oxytoxum sc'olpax 

Station 138 

Nannochloris atomus 
Distephanus speculum 
Schroedere1la delicatula 
Coscinodiscus marginatus 
Coscinodiscu~ ni~idus 
Coscinodiscus wai1esii 
Cerataulina pe1agica 
Chaetoceros decipiens 
P~izoso1enia fragilissima 
Rhiioso1enia setigera 
Ditylum brightwe1lii 

16 
4. 

48 
20 

8 
28 

4 
8 

16 
84 
16 
;4 
8 
8 
8 

20 
104 

12 
20 

4 

20 
148 
160 

12 
4 

20 
16 

4 
60 

4 
4 
4 
8 

16 
4 
8 

48 
16 

208 
16 
16 
24 

104 
, 88 

8 
40 
32 

P1agiogramma vanheurckii 
Navicula hennedyii 
Pleurosigma normani 
Phaeodactylum tricornutum 
Nitzschia recta 
Eutreptia viridis 
Prorocentrum micans 
Prorocentrum apora 
Amphisolenia globifera 
Dinophysis acuminata 
Gyrodinium spirale 
Gyrodinium undu1ans 
Katodinium,rotundatum 
Heterocapsa triquetra 
Protoperidinium cerasus 
~rotoperidinium conicum 
Scripsiel1a trochoidea 
Protoperidinium pentagonum 
Proioperidinium £bei 
Gonyaulax spinifera 

. Gonyaulax diacantha 
Gonyaulax po1yedra 
Ceratium fusus 
Ceratium linea tum 
Oxytoxum scolpax 

Station 141 

Nannoch1oris atomus 
Ca1ycomonas gracilis 
Hymenomonas roseola 
Striate11a unipunctata 
Amphidiniurn sp .. 
Gymnodinium minutum 
Gyrodinium spirale 
Hemidinium sp. 
Heterocapsa triquetra 
Protoperidinium excentricum 
Protoperidinium 1eonis 
Chroomonas vectensis 
Chroomonas amphioxea 

Station 143 

Dictyocha fibula 
Distephanus speculum 
Corethron criophi1um 
Leptocylindrus danicus 
Leptocy1indrus minimus 
Coscinodiscus 1ineatus 
Coscinodiscus radiatus 
Coscinodiscus wailesii 
Chaetocer6s decipiens 

-32-

Cells/ 
Liter 

8 
16 

8 
40 

8 
8 

16 
8 
8 

16 
8 

16 
8 

40 
16 
64 
48 
80 

8 
8 
8 

24 
16 
16 

8 

6032 
8 

24 
16 

8 
8 
8 
8 
8 
8 

32 
32 

8 

21 
45 

8 
18 

6 
6 
6 
1 

24 



Rhizosolenia alata 
. Rhizosolenfa hebetata f. semispina 
Thalassionema nitzschioides 
P1eurosigma angu1afum 
Gyrosigma hippocampus 
Pyramir:lOnas grossi 
Prorocentru8 8icans ' 
Dinophvsis sphaerica 
Gymnodinium sp. ' 
Ceratium 1ineatum 
Ceratium tripos 

Station 145 

Cyclococcolithus leptoporus 
Corethron criophi1um 
Leptocylindrus danicus 
Thalassiosira rotula 
Lauderia borealis 
Coscinodiscus lineatus 
Coscinodiscus radiatus 
Chaetoceros concavicorne 
Rhizosolenia alata 
Rhizosolenia hebetata f. semispina. 
Rhizosolenia stolterfothii 
Synedra sp. 
Pleurosigma angu1atum 
Anacystis marina 
Pyramimonas grossi 
Prorocentrum sp. 
Prorocentrum micans 
Gymnodinium sp.c 
Glenodinium sp. 
Ceratium tripos 

Station
l

146 

Oscillatoria submembranacea 
Dictyocha fibula 
Cyclococcolithus lepxoporus 
Paralia sulcata 
Corethron criophilum 
Schroedere11a delicatu1a 
Leptocy1indrus danicus 
Thalassiosira nordenskioldii 
Thalassiosira rotula· 
Coscinodiscus sp. 
Coscinodiscus asteromphalus 
Coscinodiscus marginatus 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Coscinodiscus wailesii 
Biddulphia alternans 

Cells/ 
Liter' 

4. 
3 

22 
42 

1 
86 

5 
1 
1 
5 

14 

189' 
3 

182 
1 
5 
4 
4 

54 
2 
3 

14 
1 
4 
6 

131 
1 
8 
8 
2 
1 

40 
400 

200 
640 
240 

40 
62400 

180 
40 

160 
40 
40 
40 

160 
/40 

40 

Rhizoso1enia a1ata 
Rhizoso1enia de1icatula 
Rhizoso1enia hebetata f. ~emispi~a 
Rhizoso1enia stolterfothi.i 
Rhizoso1enia sty1iformis 
Guin~rdia flaccida 
Dity1um brightwellii 
Thalassiothrix frauenfe1dii 
Tha1assionema nitzschioides 
Rhaphoneis amphiceros. 
P1eurosigma angu1atum 
Anacystis marina 
Pyramimonas grossi 
Prorocentrum micans 
Ceratium 1ineatum 
Ceratium tripos 

Station 147 

Dictyocha fibula 
Distephanus speculum 
Par alia su1cata 
Corethroncriophi1um 
Tha1assiosira gravida 
Lauderia borealis 
Coscinodiscus sp. 
Coscinodiscus lineatus 
Coscinodiscus nitidus 
Biddulphia a1ternans 
Ceratau1ina pelagica 
Chaetoceros atlanticum 
Chaetoceros coarctatum 
Chaetoceros danicum 
Chaetoceros sociale 
Rhizosolenia alata 
Rhizoso1e~ia imbricata 
Rhizosolenia stolterfothii 
Guinardia flaccida 
Ditylum brightwel1ii 
Thalassiothrix frauenfeldii 
Rhaphoneis surirel1a 
Rhaphoneis amphiceros 
P1agiogramma staurophorum 
Dipldneis crabro 
P1eurosigrna hamuliferum 
Nitzschia pungens 
Cylindrotheca closterium 
Prorocentrum micans 
Dinophysis micropterygia 
Dinop~y~is fortii 
G~nodini~ articum 
Gyrodinium sp. 
Protoperidinium cerasus 
Ceratium tripos var. atlanticurn 
Ceratium minutum 

- 33-

Cells/ 
Liter 

40 
560 

40 
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 
. 64 

632 
768 
656 

32 
152 

16 
56 
96 
24 
16 

7752 
'24 

360 
32 
24 
24 
16 
40 
32 
32 



Sta.tion 148 

Distephanus speculum 
Cyclococcolithus leptoporus 
Coscinodiscu~ lineatus' 
Coscinodiscus wailesii 
Chaetoceros decipiens 
Chaetoceros peruvianum 
Rhizosolenia alata 
Rhizosolenia hebetata f. semispina 
Thalassionema nitzschioides 
Pyramimonas grossi 
Prorocentrum micans 
Ceratium furca 
Ceratiurn fusus 
Cerati~ 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 
Ceratiurn lineatum 
Ceratium tripos 
Ceratium tripos var. atlanticum 
Ceratium minutum 

,Station 182 

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

, Cells/ 
Liter 

24 
2696 

24 
40 

588 
8 

56 
48 

160 
2976 

16 
16 

8 
8 

80 

16 
4 
8 

124 
196 

8 
4 

28 
1628 

88 
120 

12 
100 

80 
88 

108 
16 
12 
36, 

8 
3912 

376 
56 
48 

168 
48 

104 
80 

728 
104 

Thalassionema nitzschioides 
, Pyramimonas grossi 

Gymnodinium sp. 
Ceratium furca 
Ceratium tripos 

Station 183 

Distephanus speculum 
Coret-hron criophilurn 
Coscinodiscus sp. 
Coscinodiscus nitidus 
Coscinodiscus radiatus 
Actinoptychus ,senarius 
Chaetoceros ablanticum 
Chaetoceros coarctatum 
Chaetoceros danicum 
Rhizosoleniasetigera' 
Rhizosolenia sty1iformis 
Unidentified pennate diatoms 

>20 microns 
Nitzschia pungens 
Dinophysis ovum 
Amphidinium acutissimum 
Gymnodinium dis simile 
Ceratium 1ineatum ' 
Ceratium tripos var'. at1anticum 

Cells/ 
Liter 

32 
1616 

120 
8 
8 

34 
30 
8 
2 

62 
4 
4 

24 
4 

12 
4 

16 
12 

2 
4 

22 
4 
4 
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The Natio/lal Oceanic and Atmn,pheric AdminiHratio/l was established as part of Ihe Departmenl of 
Commerce on Oewber 3. 1970. The mission responsibililies of NOAA arc to asses< the socioeconomic impaci 
of nalural and technological changes in the environment and to monilnr and predict the Slale of the solid Eanh, 
the oceans and Iheir living resources. Ihe atmosphere. and the space environment of Ihe Earth 

The major components of NOAA regularly produce vanou, types of scientific and lechnical informa
tion in Ihe following kinds of publicalions: 

PROFESSIONAL P .... PERS - Important definitive 
research resuils. major techniques. and special inves
tigations. 

CONTRACT AND GRANT REPORTS - Reports 
prepared by conlraclOrs or grantees under NOAA 
sponsorship. 

ATLAS - Presenlalion of analyzed data generally 
In Ihe form of maps showing dislribution of rainfall. 
chemical and physical conditions of oceans and al
mospherc. Jistnbution of fishes and manne mam
mals. ionospheric conditions, etc. 
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oullook periodicals; lechnical manuals. training pa
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TECHNICAL REPORTS - Journal qualily with 
eXlen,ive details, mathematical developmenls, or data 
listings. 

TECHNICAL MEMORANDUMS - Rep~r1S of 
preliminary. partial. or negalive research or technol
ogy results, interim instructions, a~d the like. 

Info,malion on .. "ai/abi/il'l of NOAA pub/icalions can b. oblained f,om: 

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S, DEPARTMENT OF COMMERCE 
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