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INTRODUCTION 

By December 1989, the Bay of Fundy 
salmonid mariculture industry consisted of 44 
farms which were operational, plus another five 
which had received N.B. Dept. of Fisheries and 
Aquaculture approval to occupy specific sites 
(Fig. 1). This report records ecological 
observations during a 2-yr period beginning in 
January 1988 until December 1989. As in 
previous reports (W~ldish et al. 1986; Wildish et 
al. 1988), the geographic focus of sampling is 
the Letanwestern Isles regions of the Bay of 
Fundy where the salmonid mariculture industry 
is concentrated. We hoped that our ecological 
studies would be a means of determining the 
extent of environmental changes caused by the 
salmonid maricutture industry. Two major 
ecological changes were considered possible a 
priori (Wildish et al. 1990): 

- site-specific benthic effects caused by the 
buildup of faeces and waste food. This 
often resutts in deoxygenation due to 
increased aerobic bacterial activity and 
eventually replacement by anaerobic 
microflora which produce compounds with 
high chemical oxygen demand and which 
may be toxic, e.g. hydrogen sulphide gas; 

- nutrient enrichment of seawater caused by 
the microbial breakdown of wastes from 
salmonid culture which could stimulate a 
localized microalgal event with direct lethal 
or indirect effects on caged salmon. 

An overview of the environmental monitoring 
and research recommended for the salrnonid 
maricutture industry based on these two 
possibilities is presented elsewhere (Wildish et 
al. 1990). We have concentrated on the latter 
possibility and instituted a phytoplankton 
monitoring project on an industry-wide basis. 
We believe that if the samples can be sorted 
and identified soon after they are collected, 
some early warning of a potentially toxic bloom 
could be given. Our benthic studies have been 
limited to relatively few sites and there is an 
urgent need for annual, benthic monitoring at 
each sea pen site (Wildish et al. 1990) to aid in 
responsible management of the nearshore 
marine environment. In addition, we report on 
the environmental effects of two other 
competing industries present in the area: a pulp 
mill discharging into Letang and a fish 
processing plant at Black's Harbour, as 
examples of possible multiple use resource 
conflict with the salmonid mariculture industry. 

MATERIALS AND METHODS 

FIELD SAMPLING FOR PHYTOPLANKTON 
MONITORING PROJECT 

The PANDALUS Ill was employed for 
seawater sampling. This 45-ft research vessel 
is equipped with an hydraulic crane winch and a 
set of Niskin bottles (PVC of 1.8 or 5.0 L 
capacity equipped with reversing thermometer) 
worked from a separate hydrographic winch and 
wire. Where possible, three depths were 
sampled at each station: surface (bucket), 10 m, 
and 1 m above the sediment-water interface. 
The sampling frequency aimed for was weekly 
in the summer to monthly in the winter. 
Stations sampled on each trip ranged from 4-17 
(Fig. 2). 

CHEMICAL OCEANOGRAPHY 

A mercury thermometer (read to O.l°C) 
was used to measure seawater surface 
temperatures and, at other depths, a reversing 
thermometer was used. Dissolved oxygen (DO) 
concentra tions were determined by the azide 
modification of the Winkler method in 300-mL 
bottles. Values were expressed as a 
percentage of the expected DO value at the 
same temperature and salinity. Salinity was 
determined on 100-200 mL samples by 
measuring conductance. Values were 
expressed as parts per thousand (0100) salinity 
(s). Chlorophyll a was determined 
fluorometrically as in Strickland and Parsons 
(1968) on a 500-mL seawater sample and the 
results expressed as mg chlorophyll a per m3. 
Adenosine triphosphate (ATP) was determined 
by firefly bioluminescence assay on 15-mL 
samples of seawater. The results are 
expressed as pg ATP/m3 after correction for 
salinity carryover on the filter. 

All methods used are unchanged from our 
earlier work (Wildish et al. 1988). A detailed 
presentation of the methods has been given 
elsewhere (Wildish et al. 1990). 

PHYTOPLANKTON ANALYSIS 

The method used was unchanged from 
1986-87 (Wildish et al. 1988). A 200-mL 
seawater sample from the Niskin bottle was 
preserved in 2.5% forma1in:acetic mixture (1:l) 
or 1.0% Lugol's Iodine. A 50-mL subsample 
was settled in a counting chamber, the plankton 
species identified, and cell densities counted 
(number of cells/L) with an inverted microscope. 
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Fig. 1. Map showing the location of registered salmun farms in 1989. 



PLANT NUTRIENT ANALYSIS 

Plant nutrients were analyzed with a 
Technicon Autoanalyzer by the Physical and 
Chemical Sciences Branch, Bedford Institute of 
Oceanography. Silicate, phosphate, and nitrate 
were measured according to slightly modified 
methods in the Technicon manual (P. M. Strain, 
Bedford Institute of Oceanography, Dartmouth, 
Nova Scotia, pers. commun.). Four stations, 
numbers 3, 15, 16, and 17 (see Fig. 2), were 
analyzed for these nutrients. 

plant at Black's Harbour utilizing imported 
menhaden. Temperature, salinity, and dissolved 
oxygen were determined by methods given 
above. 

RESULTS 

PLANT NUTRIENT ANALYSIS 

Data were obtained only in 1989 
(Appendix 1) for the total nitrate, phosphate, 
and silicate in the period from May to 
December. 

SEDIMENT SAMPLING AND ANALYSIS 
CHEMICAL OCEANOGRAPHY 

Sediment was sampled either with a 20-kg 
Kajak corer or by hand-held core liner carried 
by a SCUBA diver. The plastic core liner was 
modified by drilling at 5-cm intervals in a spiral 
pattern so that the tip of an Orion redox probe 
(#96-78) could be pushed into the sediment 
after removal of duct tape which covered the 
hole. Eh was determined as previously (Wildish 
et al. 1990) and the value presented as mV 
normal to the hydrogen electrode (NHE). 

OTHER FIELD SAMPLING AND ANALYSIS 

Upper Letang 

In addition to transect surveys for 
determining dissolved oxygen concentrations 
downstream from the point of entry of a pulp 
mill effluent into Letang in early fall, we have 
surveyed the newly created second pond in 
upper Letang to determine salinity distributions. 
We used a small dinghy and a horizontal 1.54 
PVC bottle which could be closed by 
messenger. Analytical methods used were 
similar to those described above. 

In the same dinghy, a gas sample was 
collected in a 500-mL bottle from the upper 
pond at the point at which gas bubbling was 
most active (Poole et al. 1976). Other samples 
were obtained by SCUBA diver at cage pen 
sites. The bottle was closed under water by 
means of pinch clamps on rubber hoses. The 
sample was stored at 0°C until gas 
chromatographic analysis by V. Zitko and H. M. 
Akagi (Marine Chemistry Division, Biological 
Station, St. Andrews, N. B.) 

Black's Harbour area 

Seawater samples were collected at 
various depths with 5-L capacity Niskin bottles 
from the J.L. HART following reports of large 
amounts of effluent originating from a fish meal 

The data are shown in Appendix 2. 

PHYTOPLANKTON ANALYSIS 

Up to 17 stations (Fig. 2) were sampled 
during 1988-89. Because of the large numbers 
of species of phytoplankters and smaller 
zooplankters identified, it was found necessary 
to limit the speciestdensity matrices shown here 
to surface samples only (Appendices 3 and 4). 
Those interested in the raw data from samples 
collected at depths other than the surface 
should contact the first author. 

The species list for the 3-yr period 1987- 
89 included 179 species identified. Additional 
species to those found in 1987 (Wildish et al. 
1988) are listed in Appendix 5. 

The dominant species based on frequency 
of occurrence at all depths and stations 
sampled are compared with 1987 dominants 
(Table 1). 

SEDIMENTARY CONDITIONS NEAR 
SALMONID NET PENS 

Sedimentary Eh values (Table 2) show 
that a control station in Scotch Bay near station 
1 (Fig. 2) has a uniformly aerobic sediment with 
no evidence of input from salmon farms or from 
pulp mill effluents from the landward end of 
Letang. Negative values at stations 7, 13, and 
19 indicate the development of anaerobic 
microbial communities. 

From transect samples at a sea pen site 
in Bliss Harbour and obtained by SCUBA diver 
(Fig. 3), we have obtained seasonal samples 
(Table 3). Eh values were recorded within the 
top 10 cm so as to avoid sampling distu&ance 
during collection (the surface layers were ''fluffy" 
and easily resuspended); this was usually at 5 
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Fig. 2. Map showing station numbers sampled for phytoplankton and plant nutrients during 1988-89. 



Table 1. Dominant species arranged in descending order of density as found at all stations sampled 
and at all depths. 

1987 1988 1989 

Nitzschia pseudodelicatissima 
Chaetoceros sp. 
Thalassoisira gravida 
Alexandn'um fundyense 
Mesodinium rubrum 
Rhizosolenia delicatula 
Chaetoceros debilis 
Peridinium sp. 
Skeletonema costatum 
Nitzschia pungens 

Nitzschia pseudodelicatissima 
Thalassiosira gravida 
Chaetoceros debilis 
Eutreptia sp. 
Mesodinium rubrum 
Peridinium sp. 
Chaetoceros sp. 
Peridinium trique ta 
Leptocylindrus minimus 
Thalassiosira rotula 

Nitzschia pseudodelicatissima 
Skeletonema costatum 
Ceratium minutum 
Mesodinium rubrum 
Alexandrium fundyense 
Leptocylindrus minimus 
Nitzschia closterium 
Th alassiosira gravida 
Distephanus speculum 
Tintinnids 

Table 2. Values of the oxidation-reduction potential (ENHE at ca. 14°C) at various depths in the 
core. 

Sediment Sea  en sites 
depth Lime Kiln Bliss Bliss Control 
(cm) Bay Harbour Harbour Scotch Bay 



Table 3. Seasonal redox values in mV as ENHE uncorrected for sedimentary temperature at a sea 
pen site in Bliss Harbour. 

Transect 
station 

Dates 
13.7.89 4.8.89 5.9.89 9.1.90 

Lowest 
Highest 
Mean 
n 

Temp ("C) sediment 
at analysis 11.8-1 4.5 12-13 13.8-15.6 3.0-6.3 

Seawater temp (T) 2-3 



Fig. 3. Coring transect in Bliss Harbour sampled 
by a SCUBA diver. The 21 staked sampling 
points are 25 ft apart and pass through the 
centre of the sea-pen site. Each pen Is 40 ft 
square. 

cm depth. 
Mean ENrE values show a decline 

to more negative va ues from July to August, 
but after then until early September, show a 
sharp change to less negative values. 
Thereafter, there is a slower change until in 
mid-winter, the mean E H = +8. 

dN Fi Gas 
samples could be collecte at his site only until 
October (when the seawater temperature was 
10.5"C) after which no further gassing occurred. 
The major portion of the gas was methane with 
small amounts of nitrogen, carbon dioxide, and 
hydrogen sulphide. 

Similar sampling at another sea pen site on 
Campobello Island on 8 September 1989 
showed ENHE of sediments down to -160 mV 
and some gassing (again mostly methane). 
Dissolved oxygen levels of the overlying bottom 
seawater were 72-750h of saturation and 75- 
85% of saturation in the surface seawater. 
Atthough this was a relatively small site with 10 
Mallock-type cages on tne southern bank of 
Head Harbour, a mariculture sludge was 
present. We conclude that this is due to the 
shallow depths of a few metres under the net 
pens and the relatively poor flushing of Head 
Harbour. 

SURVEY OF UPPER LETANG 

A gas sample was collected from the 

Gases which lacked the characteristic rotten egg 
smell of H2S were still bubbling to the surface 
and could readily be collected. The bubbling 
action here causes flocs of pulp fibres to rise 
from the bottom and float on the surface. Gas 
analysis of our sample showed that it consisted 
of methane (H. Akagi, Marine Chemistry 
Division, pers. cornmun.) with no evidence for 
the presence of H2S. 

Beginning in the summer of 1988 and 
continuing through the following winter, a 
causeway and dam was buitl at Pull-and-be- 
Damned Narrows indicated by Dam 2 (Fig. 4), 
thus creating a 'second' pond. Surface and 
bottom salinities were determined on 21 
September 1989 along a transect in this pond 
and the results are shown in Table 4. Nearly 
full strength seawater was present in the 
second pond at ~4.5-6.0 m depth. The 
seawater sampled was ca. 1 2 0.5 m off the 
bottom. 

\ First Pond L 

\ /I 
j Second Pond 

Guage 

'J Letang '\ x 

original iirst pond receiving pulp mill effluents Fig. 4. The Demnd pond in Upper Letang 
from the Lake Utopia mill (Wildish 1983) on 2 showing the locations sampled on 21 September 
November 1989 (surface temperature = 10.4"C). 1989. 
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Table 4. Salinity conditions in second pond, upper Letang on 21 September 1989. 

Station Time Depth Salinity 
no. DST (m) (o/oo) 

LW predicted at 1100 DST. 



SURVEY OF BLACK'S HARBOUR AREA 

During August-September 1989, concerns 
were expressed by salmon maricutture operators 
about large quantities of fish wastes entering 
Black's Harbour from a fish meat rendering 
plant. This plant received shipments of 
menhaden from the USA ('pogey boats') and 
was operating round the clock during this 
period. We investigated some receiving water 
variables to determine the effect of the effluent. 

On 6-7 September 1989, the J.L. HART 
undertook three transect surveys in the area 
(Fig. 5)  to determine the temperature, salinity, 
and dissolved oxygen content of the seawater 
receiving the fish plant wastes. Resutts (Table 
5) show that within Black's Harbour itself the 
effects on dissolved oxygen levels near low tide 
were marked, particularly in surface waters. 
The cause of the low dissolved oxygen levels is 
associated with aerobic microbial respiration of 
the fish wastes. Outside Black's Harbour, the 
effects were much less noticeable due to the 

dilution and mixing that the wastes receive once 
outside the harbour. However, visual appraisal 
of the area showed that some of the oily wastes 
carried on the seawater surface reached salmon 
net pen sites in Bliss Harbour. 

DISCUSSION 

Preliminary analysis of the phytoplankton 
data showed that of nine species classified as 
dominants during the summers of 1988 and 
1989, only two, Alexand[iurn fundyense and 
Nitzschia pseudodelicatiss?na, a re known to 
produce toxins of potential economic importance 
in the marine environment. As far as we could 
determine, these or other unrecognized marine 
phycotoxins have had no effect on the Bay of 
Fundy salrnonid culture industry during 1988 
and 1989. A marked drop in both silicate and 
nitrate concentrations occurred in the spring of 
1989 corresponding to a spring phytoplankton 
bloom in which diatoms were dominant and 
presumably utilizing these nutrients. Nutrient 
concentrations during the Chrysochr~mulina 

Transect C 
Sept 7/89 

Fig. 5. Black's Harbour transects: A, B, and C and stations (numbered) sampled on 6-7 September 1989 
from the J.L. HART. 



Table 5. Seawater dissolved oxygen (DO) in the Black's Harbour area along three transects sampled 
on 6-7 September 1989. 

Time (min) Salinity 
+ or - LW Depth (m) Temp ("C) % DO sat. o/oo Stn # 

Transect A - 6 September 1989. 

A1 Surface +10 13.1 0 32.2 
Bottom 3.5 13.5 8.9 32.4 

A2 Surface +26 
Bottom 

A3 Surface +35 
Bottom 

A4 Surface +46 
Bottom 

A5 Surface +58 
Bottom 

A6 Surface +7 1 
Bottom 

A7 Surface +I35 
Bottom 

A8 Surface +I45 
Bottom 

A9 Surface 9156 
Bonom 

A10 Surface +I69 
Bottom 

A1 1 Surface +I80 
Bottom 

A12 Surface +200 
Bottom 

Transect A - 7 September 1989. 

A l l  Surface 0 
Bottom 

A12 Surface +12 
Bottom 
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Table 5, (cont'd) 

Stn # 
Time (min) Salinity 
+ or - LW Depth (m) Temp ("C) % DO sat. o/oo 

Transect B 

B1 Surface -25 13.4 6.0 32.3 
Bottom 11 .O 12.7 84.9 32.3 

82 Surface 
Bottom 

B3 Surface 
Bottom 

84 Surface 
Bottom 

B5 Surface 
Bottom 

Transect C 

C1 Surface 
Bottom 

C2 Surface 
Bottom 

C3 Surface 
Bottom 

C4 Surface 
Bottom 

C5 Surface 
Bottom 



polylepis bloom off southern Norway in 1988 
which killed cultured salmon are available for 
comparison (Skjoldal and Dundas 1989). Many 
environmental factors, oceanographic, chemical, 
and biological - inclusive of microbiological 
mediators which stimulate or inhibit 
phytoplankton (Aubert 1990) - are involved in 
bloom events. Estep and Maclntyre (1989) 
have proposed that C. polylepis' strategy is to 
produce haemolysin-like toxins which cause cell 
membrane dysfunction and cell leaking of target 
organisms, so that they can then utilize the 
released nutrients. Major sources of nitrate 
possibly contributing to eutrophication, in 
addition to salmonid aquaculture, include 
municipal sewage and fish processing plants. 
Large inputs of nutrients can also be expected 
in the spring freshets, particularly from the Saint 
John and St. Croix estuaries. Values of nitrate 
measured do not indicate hypernutrification in 
any of these sources. 

During a temporal study of redox values at 
one net pen site, Eh values became 
progressively more negative until August 1989. 
This indicated a progressive development of 
anaerobiosis by sulphate reducing and 
methanogenic bacteria. By early September 
1989, the Eh began to increase again until, by 
mid-winter, the average ENH 5 = +8 m V  The termination of anaerobiosis In ate summer may 
be due to a buildup in the sediments of toxic 
levels of HzS gas which effectively killed the 
anaerobic microb~ota. Gas production at sea 
pen sites had markedly slowed by September 
and, by October, it was impossible to obtain a 
sampie, indicating that gas had been purged 
from the sediments. Seawater temperatures 
had not declined by October and it was 
considered to be unlikely that temperature was 
regulating anaerobiosis as supposed in the 
sediments under a salmon farm in Scotland 
(Brown et al. 1987). Parkes and Poole (1976) 
first noted that toxic levels of sulphide, which 
killed anaerobes, including sulphate-reducing 
bacteria, were reached in late summer in pulp 
fibre polluted sediments. Where mariculture 
sludge was present under Bay of Fundy salmon 
farms, it was colonized by Beggiatoa-like mats 
during summer months. This bacterium oxidizes 
H S as an energy source and is present only 2 w ere there is a sharp interface between oxic 
seawater and anoxic sediment in which sulphate 
reduction is occurring. If the seawater becomes 
deoxygenated, the Beggiatoa disappears and a 
turbid layer may be present (Lumb and Fowler 
1989). The absence of sulphide in sediments 
during winter may mean that Beggiatoa 
disappears or is at least metabolically inactive 

then. Many of the core samples taken during 
the winter had many small worms present 
( Capitella capitata) and on microscopic 
examination of surface sediments was extremely 
rich in ciliates and free living nematodes. At 
these locations in summer, the redox 
discontinuity layer had reached the sediment 
surface and the sediments were azoic. 

Further evidence for the sulphide 
poisoning hypothesis is that gas production in 
the first pond of upper Letang was still active in 
November - presumably this station had not 
undergone a lethal buildup of sulphide. If this 
interpretation is correct, it is evidence that the 
newly buitt dam 2 at Pull-and-be-Damned 
Narrows is effective in preventing seawater 
entry. The presence of nearly full strength 
seawater in the deepest parts of the newly 
created second pond in upper Letang could be 
due either to hydraulic conditions which did not 
allow seawater to drain into lower Letang at the 
bed log settings used and/or seepage across 
the dam at high tide which ensured that the 
seawater was regularly replenished. At the time 
of spring freshets, an attempt should be made 
to flush seawater from the second pond. The 
dam and one-way flap gate were constructed to 
limit seawater entry to upper Letang which, in 
time, should become a completely freshwater 
system. The overall purpose was to remove 
seawater with its high content of sulphate which 
had been utilized by some anaerobic bacteria 
as an electron acceptor producing the offensive 
gas H2S as a byproduct. 
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APPENDIX 1. Plant nutrient concentrations in pg/L in seawater during 1989 at statlons 3, 15, 
16, and 17. 

S I N  #3 
SILICATES 

PATE SURF am 
24105189 8.3 7.38 
12/07/89 3.25 3.38 

18/07/89 3.29 2.99 
26/07/89 5.609 4.762 
02108189 4.38 4.332 
09/08/89 4.934 5.981 

16108189 2.855 3.567 
23/08/89 6.75 5.775 
30/08/89 3.1 52 4.7 41 
06/09/89 8.097 7.696 

73/09/89 4.1 47 4.525 
20/09/89 2.702 2.988 
27/09/89 3.1 25 4.02 
0511 0189 8.931 6.254 

1 1 /lo189 10.39 10.044 
1811 0189 4.793 9.758 
2511 0189 10.91 4 5.394 
0711 1 189 5.41 11.66 

2011 1 /89 8.064 11.387 
1211 2189 7.783 5.422 

STN #I 5 
SILICATES 

DATE SURF BTM 
24i05i89 8.57 8.03 
12/07/89 1.99 2.4 

18/07/89 2.08 2.47 
26/07/89 3.738 3.578 
02/08/89 3.269 4.061 
09/08/89 4.61 4.524 

16/08/89 2.241 3.59 
23108189 5.425 5.601 
30108189 4.1 17 6.81 1 
06/09/89 6.762 7.1 24 

13/09/89 0.1 55 0.405 
20i09/89 0.902 5.071 
27109189 5.86 8.384 
0511 0189 10.407 8.864 

f 7 1 4  0189 9.039 5.489 
1811 0189 8.923 5.734 
2511 0/89 5.076 
0711 1189 10.222 4.405 

2011 1 189 5.419 11.372 
.. 2/1 2189 4.1 16 7.568 

PHOSPHATES 
SURF BTM 
0.78 0.84 
0.747 0.668 
0.716 0.574 
0.91 0.678 
0.721 0.648 
0.793 0.791 
0.562 0.534 
0.917 0.768 
0.61 2 0.551 
1.061 0.971 
0.716 0.673 
0.783 0.681 
0.679 0.633 
0.989 0.778 
1.143 1.038 
0.7'; 2 1 .014 
1.083 0.766 
1.173 1.239 
0.848 1.071 
0.925 0.63 

PHOSPHATES 
SURF BTM 
0.67 0.8 
0.482 0.556 
0.494 0.487 
0.634 0.589 
0.488 0.61 8 
0.714 0.725 
0.472 0.638 
0.855 0.729 
0.573 0.793 
0.798 0.747 
0.325 0.283 
0.456 0.51 5 
0.819 0.882 
1.073 0.875 
0.929 0.707 
0.945 0.686 
0.729 
0.984 0.647 
0.752 1.008 
0.678 0.699 

NITRATES 
SURF BTM 
7.1 7 8.02 
3.45 4.18 
2.33 1.94 
4.439 4.335 
3.437 3.352 
3.922 4.39 
2.428 3.184 
5.333 5.108 
2.931 3.873 
6.982 6.869 
2.707 2.894 
2.382 2.438 
3.079 3.759 
9.083 6.01 8 
9.704 9.891 
4.333 8.903 
9.476 4.877 
3.792 10.852 
6.671 10.547 
8.576 5.466 

NITRATES 
SURF BTM 
7.5 7.79 
1.44 2.96 
0.27 0.82 
2.757 3.066 
0.31 3 3.16 
3.254 3.723 
1.735 3.244 
4.503 5.123 
3.112 6.31 9 
5.649 6.506 
-0.035 -0.063 
0.674 2.98 
5.794 8.085 
10.063 8.366 
8.535 5.293 
8.209 4.977 
4.29 
9.1 2 3.934 
5.163 10.757 
4.241 6.833 



APPENDIX 1. (cont'd) 

DATE 
24 /05 /89  
0711 2 /89  
18 /07 /89  
26 /07 /89  
08 /09 /89  
16 /08 /89  
23 /08 /89  
30 /08 /89  

02/09/89 
06/09/89 

13 /09 /89  
20109/89 
10 /05 /89  
2511 0189 
11 107189 

SURF 
7.34 
1.7 

2.44 
2.876 
3.862 
1.738 
4.492 
5.76 

2.283 
6.448 
0.892 
0.386 
3.922 
9.802 
5.447 

STN #16 
SILICATES 

1 om 25rn 
7.29 7.36 
1.64 3.26 
3.09 3.48 

3.861 5.201 
3.906 3.837 
4.025 2.165 
4.61 5.473 

3.502 3.62 
2.143 3.536 
6.453 6.532 
2.002 7.097 
2.258 4.971 
8.482 8.467 
9.826 9.767 
9.71 9 9.703 

SURF 
0.76 

0.499 
0.52 

0.499 
0.566 
0.299 
0.656 
0.694 
0.532 
0.792 
0.357 
0.889 
0.676 
1.021 
0.834 

PHOSPHATES 
1 om 25rn 
0.76 0.83 

0.444 0.582 
0.576 0.647 
0.589 0.721 
0.56 0.561 

0.576 0.437 
0.627 0.686 
0.51 1 0.561 
0.423 0.69 
0.712 0.814 
0.379 0.774 
0.329 0.534 
0.863 0.882 
0.98 0.964 

0.922 0.925 

SURF 
7.16 
1.4 

1.58 
2.244 
3.863 
1.542 
4.239 
4.858 
0.995 
6.012 
0.037 
0.1 15 
4.643 
10.342 
5.345 

NITRATES 
1 om 25rn 
7.7 7.99 
1.4 4.01 

3.53 4.26 
4.372 6.397 
3.888 4.58 
4.405 2.746 
5.033 6.639 
4.087 4.546 
1.524 4.415 
6.622 7.224 
0.217 7.351 
2.966 3.856 
9.402 9.52 
10.164 10.425 
9.604 9.696 



APPENDIX 1. (cont'd) 

STN #17 
SILICATES 

DATE SURF BTM 
24/05 /89  13.02 9.07 

7 2/07/89 3.98 2.23 
18 /07 /89  3.67 2.92 
26 /07 /89  4.652 3.731 

02/08/89 5.205 5.046 
09/08/89 4.645 3.926 

16 /08 /89  3.172 2.1 5 
30 /08 /89  7.91 8 5.804 

06/09/89 8.975 8.81 5 
13109189 7.968 7.249 
20 /09 /89  5.937 6.572 
27 /09 /89  6.253 8.274 

0511 0189 8.377 8.524 
1 111 0189 4.335 11.807 
1811 0189 10.86 7.041 
2511 0189 8.487 11.541 

07/11/89 7.378 1 1.51 4 
2011 1 /89  12.073 11.566 
1211 2 /89  11.388 8.682 

PHOSPHATE 
SURF BTM 
0.34 0.72 

0.743 0.502 
0.61 0.605 

0.652 0.586 
0.627 0.589 
0.555 0.537 
0.551 0.406 
0.821 0.614 
0.938 0.856 
0.837 0.743 
0.702 0.659 
0.755 0.883 
1.074 0.933 
0.662 0.892 
1.032 0.764 
0.823 1.009 
0.821 1.001 
1.066 1.01 9 
0.983 0.879 

NITRATES 
SURF BTM 



Where values of 0.0 are given, sampling or analysis was not done. 

Appendix 2. Chemical oceanographic data obtarneu auring pnytoplankton sampling at 4-17 
stations during 1988 and 1989. 

Date Depth Temp. "C DO(mg5) DO(% sat.) Salinity (O//,,) Chl a(~g/L)  

Statlon 1 

8 8  1 2 0  0  m  
1 0  m  
Btm 

8 8  3  1 6  0  m  
1 0  m 

8 8  5  2 5  0  m 
1 0  m 
Btm 

8 8  6 1 0 m  
1 0  m 
Btm 

8 8  6  7 O m  
1 0  m 

8 8  6  1 4  0  m  
1 0  m  
Btm 

8 8  6 2 2  0  m  
1 0  m 

8 8  6  2 8  0  m  
1 0  m  

8 8  7 5 0 m  
1 0  m 

8 8  7 1 2 O m  
1 0  m  
Btm 

8 8  7  1 9  0  m 
1 0  m 

8 8  7  2 8  0  m  
1 0  m 
Btm 

8 8  8  2 0 m  
1 0  m 
Btm 

8 8  8  9 0 m  
1 0  n 

8 8  8  1 6  0  m  
1 0  m 

8 8  8  23 0  m 
1 0  n 

8 8  8  30  0  m  
1 0  rn 
Btm 

8 8  9 6 O m  
1 0  rn 

8 8  9 1 3  0  m  
1 0  in 

8 8  9 2 1  0 m 
1 0  m 

8 8  9  27 0  m  
1 0  m 

8 8  1 0  4 0  m  
1 0  m 

8 8  1 0  11 0  m 
1 0  m 

88  10 1 8  0  m 



Appendix 2. (cont'd) 

Date Depth Temp. '(2 

Station 1 

10 rn 
88 10 25 0 m 

10 m 
88 11 8 0 m 

10 m 
Btm 

88 12 1 0  m 
10 m 

8812 8 O m  
10 m 
Btm 

89 1 19 0 m  
10 m 

8 9  2 2 O m  
10 m 
B t m  

89 3 1 5 O m  
10 m 

89 8 10 0 m 
10 m 

89 8 1 7 O m  
10 m 

89 8 23 0 m  
10 m 

3 9  8 30 0 m 
10 m 

59 9 6 O m  
10 m 

99 9 1 3 0 m  
10 m 

e9 9 20 o m 
10 m 

89 9 27 0 m 
10 m 

89 1-0 11 0 m 
10 m  

39 L O  1 8  0 m 
10 m 

8 9 l 3  25 0 m 
10 m  

89 11 7 0 m 
10 m 

89 11 20 0 m  
10 m  

8 9  12 12 0 m  
10 m 

DO(% sat.) Salinity ("I,,) 



Appendix 2. (cont'd) 

Date Depth Temp. 'C 

Station 2 

88 1 20 0 m  
10 m 
B t n  

88 3 16 0 m  
10 m  

88 5 11 0 m  
10 m  

88 5 25 0 m  
10 m  
B t m  

88 6  1 O m  
10 m  
B t m  

88 6 7 O m  
10 m 
B t m  

88 6  14 0 m  
10 m 
B t m  

88 6 22 0 m  
10 n: 
B t m  

88 6 28 0 m  
10 m 
B t m  

88 7 5 0 m  
10 rn 

88 7 12 0 m 
10 m 
B t m  

88 7 19 0 m  
10 m  
B t m  

88 7 2 8  0  m 
10 m  
B t m  

88 8 9 O m  
10 m 
B t m  

88 8 16 0 m  
10 rn 
B t m  

88 8 23 0 m  
10 m 
Btm 

88 8 30 0 m 
10 m 
B t m  

88 9 6 0 m  
10 m  
B t m  

88 9 13 0 m  
10 m  
B t m  

88 9 21 0 m  

DO(mg/L) DO(% sat.) Salinity ("/,,) 



Appendix 2. (cont'd) 

Date Depth 

Station 2 

1 0  m  
B t m  

8 8  9 27 0  m  
1 0  m  
B t m  

8 8  iO 4 0  m  
1 0  m  
B t m  

88 1 0  11 O m  
1 0  m  
B t m  

8 8  15  1 8  O m  
1 0  m 
B t m  

8 8  .O 2 5  0  m  
1 0  m  
B t m  

8 8  11 8  0  m  
1 0  m  
B t m  

88 1 2  1 0 m  
1 0  m  
B t m  

88 1 2  8 0  m  
1 0  m  
B t m  

8 9  1 1 9  0 m  
1 0  m  
B t m  

a 9  2  7 0 m  
1 0  m  
Btm 

8 9  3 1 5 O m  
1 0  m 
B t m  

Temp. "C DO(% sat.) Salinity ("/,,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 3 

8 8  1 2 0  0  m  
1 0  m 
B t m  

8 8  3 1 6  0  m  
1 0  m  

8 8  5 11 0 m  
1 0  m  
B t m  

8 8  5  2 5  0  m  
1 0  m  
B t m  

8 8  6 1 O m  
1 0  m  
B t m  

B t m  
8 8  6  14 0  m  

1 0  m  
Btrn 

8 8  6  2 2  0  m  
1 0  m  
Btrn 

8 8  6  2 8  0  m  
1 0  rn 
B t m  

8 8  7 5 0 m  
1 0  m  
B t m  

8 8  7 1 2  0  m  
1 0  m  
Btrn 

8 8  7 1 9  0 m  
1 0  m 
B t m  

8 8  7 2 8  0  m  
1 0  m 
B t m  

8 8  8  2 0 m  
1 0  m  
B t m  

8 8  8  9 O m  
1 0  m 
B t m  

8 8  8  1 6  0  m 
1 0  rn 
B t m  

8 8  8  2 3  0 m 
1 0  m 
B t m  

8 8  8  30  0 m 
1 0  m  
B t m  

8 8  9 6 0 m  
1 0  m 

DO(mg/L) DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "G 

Station 3 

DO(mgA) DO(% sat.) 

Btrn 
8 8  9 1 3  0 m 

1 0  m 
Btrn 

8 8  9 2 1  0 m 
1 0  m 
Btrn 

8 8  9 2 7  0 m 
1 0  m 
B t m  

8 8  1 0  4 0 m 
1 0  m 
Btrn 

8 8  1 0  11 0 m 
1 0  m 
Btrn 

8 8  1 0  1 8  0 m 
1 0  m 
Btrn 

8 8  1 0  2 5  0 m 
1 0  m 
Btrn 

8 8  -1 8 0 m 
1 0  m 
Btrn 

8 8 1 2  1 O m  
1 0  m 
Btrn 

8 8  1 2  8 0  m 
1 0  m 
B t m  

8 9  1 1 9  0 m 
1 0  m 
Btrn 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 1 5 O m  
1 0  m 
Btrn 

8 9  4 1 2 O m  
1 0  m 
Btrn 

8 9  4 2 5  0 m 
1 0  m 
Btrn 

8 9  5 1 0  0 m 
1 0  m 
Btrn 

8 9  5 2 5  0 m 
1 0  m 
Btrn 

8 9  6 7 O m  
1 0  m 
Btrn 

Salinity ("/,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C DO(mg/L) DO(% sat.) Salinity ("f,,) 

Station 3 
8 9  6  14 0  m  

1 0  m  
Btrn 

8 9  6 2 1  0  m  
1 0  m  
B t m  

8 9  6  2 8  0  m  
1 0  m  
B t m  

8 9  7  4 0 m  
1 0  m  
B t m  

8 9  7 1 2  0  m  
Btrn 

8 9  7  1 8  0  m  
Btrn 

8 9  7  2 6  0 m  
B t m  

8 9  8  2 0 m  
Btrn 

8 9  8  LO 0  m  
B t m  

8 9  8  1 7  0  m  
B t m  

8 9  8  2 3  0  m  
Btrn 

8 9  8  3 0  0  m  
Btrn 

8 9  9  6 0 m  
B t m  

8 9  9  13 0  m  
Btrn 

8 9  9  2 0  0  m  
Btrn 

5 9  9  2 7  0  m  
Btrn 

8 9  1 0  5  0  m  
Btrn 

89 - 0  11 0 m  
B t m  

8 9  1 0  1 8  0  m 
B t m  

8 9  1 0  2 5  0  m  
Btrn 

8 9  11 7 0  m  
B t m  

8 9  11 2 0  0  m  
B t m  

8 9  1 2  1 2  0 m  
B t m  

Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C DO(mgk) DO(% sat.) Salinity ("I,,) 

Station 4 

Chl a(pgfL) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 5 

8 8  1 2 0  0 m 
1 0  m 
B t m  

8 8  3 1 6  0 m 
1 0  m 
Btrn 

8 8  5 2 5  0 m 
8 8  6 1 O m  

1 0  m 
S t m  

8 8  6 7 0 m  
1 0  m 
Btrn 

8 8  6 1 4  0  m 
1 0  m 
B t m  

8 8  6 2 2  0 m 
1 0  m 
Btrn 

8 8  6 28 0 m 
1 0  m 
B t m  

8 8  7 5 O m  
1 0  m 
B t m  

8 8  7 1 2 O m  
1 0  m 
Btrn 

8 8  7 1 9  0 m 
1 0  m 
B t m  

8 8  7 2 8  0 m 
1 0  m 
Btrn 

8 8  8 2 0 m  
1 0  m 
Btrn 

8 8  8 9 O m  
1 0  m 
B t m  

8 8  8 1 6  0 m 
1 0  m 
Btrn 

8 8  8 2 3  0 m 
1 0  m 
B t m  

8 8  8 3 0  0 m 
1 0  m 
Btrn 

8 8  9 6 0 m  
1 0  m 
Btrn 

8 8  9 13 0 m 
1 0  m 
Btrn 

8 8  9 2 1  0 m 
1 0  m 
Btm 

8 8  9 2 7  0 m 
1 0  m 
Btrn 

DO(mg/L) DO(% sat.) Salinity ("/,,) 



Appendlx 2. (cont'd) 

Date Depth 

Station 5 
8 8  1 0  4 0  m 

1 0  m 
B t m  

8 8  1 0  11 0 m 
1 0  m 
Btrn 

8 8  1 0  1 8  0 m 
1 0  m 
Btrn 

8 8  1 0  2 5  0 m 
1 0  m 
Btrn 

8 8  11 8 0 m 
1 0  m 
Btrn 

8 8 1 2  1 O m  
1 0  m 
Btrn 

8 8 1 2  8 O m  
1 0  m 
Btrn 

8 9  1 1 9  0 m 
1 0  m 
Btrn 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 15 0 m 
1 0  m 
Btrn 

8 9  8 1 0  0 m 
B t m  

8 9  8 1 7  0 m 
Btrn 

8 9  8 2 3  0 m 
Btrn 

8 9  8 3 0 O m  
Btrn 

8 9  9 6 0 m  
Btrn 

8 9  9 13 0 m 
Btrn 

8 9  9 2 0  0 m 
B t m  

8 9  9 2 7  0 m 
B t m  

8 9 1 0  5 O m  
Btrn 

8 9  1 0  11 0 rn 
Btrn 

8 9  1 0  1 8  0 m 
Btrn 

8 9  1 0  2 5  0 m 
B t m  

8 9  11 7 0 m 
Btrn 

8 9  11 2 0  0 m 
B t m  

8 9  1 2  1 2  0 m 
B t m  

Temp. 'C DO(mgR) DO(% sat.) Salinity ("/,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Statron 6 

8 8  1 2 0  0 m 
1 0  m 
Btm 

8 8  3 1 6  0 m 
1 0  m 

8 8  5 11 0 m 
1 0  m 

8 8  5 2 5  0 m 
1 0  m 
Btm 

88  6 1 O m  
1 0  m 
Btm 

8 8  6 7 0 m  
1 0  m 

88  6 1 4  0 m 
1 0  m 
Btrn 

88  6 2 2  0 m 
1 0  m 

88 6 2 8  0 m 
1 0  m 

8 8  7 5 0 m  
1 0  m 

88  7 1 2  0 m 
1 0  m 
Btrn 

88  7 1 9  0 m 
1 0  m 

8 8  7 2 8  0 m 
1 0  m 
Btrn 

Btrn 
88  8 9 O m  

1 0  m 
Btrn 

8 8  8 1 6  0 m 
1 0  m 

88  8 2 3  0 m 
1 0  m 
Btrn 

8 8  8 30 0 m 
1 0  rn 
Btm 

88  9 6 0 m  
1 0  m 
Btrn 

88  9 1 3  0 m 
1 0  m 
Btrn 

88  9 2 1  0 m 
1 0  m 

8 8  9 27  0 m 

DO(% sat.) Salinity ("I,,) Chl a(~glLf  



Appendix 2. (cont'd) 

Date Depth 

Station 6 
1 0  m 
Btm 

8 8  1 0  4 0 m 
1 0  m 

8 8  1 0  11 0 m 
1 0  m 
Btrn 

8 8  1 0  1 8  0 m 
1 0  m 

8 8  1 0  2 5  0 m 
1 0  m 
Btrn 

8 8  11 8 0 m 
1 0  m 
Btrn 

8 8 1 2  l o r n  
1 0  m 

8 8  1 2  8 0 m 
1 0  m 
Btrn 

8 9  1 1 9  0 m 
1 0  m 
Btrn 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 1 5 O m  
1 0  m 
Btrn 

Temp. "C DO(% sat.) Salinity ("I,,) Chl a (~g /L )  



Appendix 2. (cont'd) 

Date Depth Temp. 'C 

Station 7 

8 8  1 2 0  0  m  
B t m  

8 8  3  1 6  0 m  
Btrn 

8 8  5 11 0  m  
B t m  

8 8  6  1 O m  
B t m  

8 8  6  7 0 m  
B t m  

8 8  6  1 4  0  m  
B t m  

8 8  6  2 2  0  m  
Btrn 

8 8  6 2 8  0  m  
B t m  

8 8  7 5 0 x 1  
B t m  

8 8  7 1 2  0  m  
Btrn 

8 8  7 1 9  0 m  
B t m  

8 8  7  2 8  0  m  
B t m  

58 8  2 O m  
B t m  

8 8  8  9 O m  
Btrn 

8 8  8  1 6  0  m  
Btrn 

8 8  8  2 3  0  m  
Btrn 
Btrn 

8 8  8  3 0  0  m  
B t m  

8 8  9  6 0 m  
1 0  m  
B t m  

8 8  9  1 3  0  m  
E t m  

8 8  9  2 1  0 m  
B t m  

8 8  9 2 7  0  m  
Btrn 

8 8  1 0  4  0  m  
E t m  

8 8  1 0  11 0  m  
B t m  

8 8  1 0  1 8  0  m  
Btrn 

8 8  1 0  2 5  0 m  
B t m  

8 8  11 8  0 m  
1 0  m 
B t m  

DO(mg1L) DO(% sat.) Salinity ("i,,) Chi a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. 'C 

Station 7 

DO(% sat.) 

8 8 1 2  l o r n  
B t m  

8 8  1 2  8  0  m  
B t m  

8 9  1 1 9  0  m  
1 0  m  
Btrn 

8 9  2 Z O m  
Btrn 

8 9  3 1 5 O m  
1 0  m  
Btrn 

8 9  8  1 0  0  m  
Btrn 

8 9  8  1 7  0  m  
B t m  

8 9  8  2 3  0  m  
Btrn 

8 9  8 3 0 O m  
Btrn 

8 9  9  6 0 m  
B t m  

8 9  9  1 3  0  m  
B t m  

8 9  9  2 0  0  m  
Btrn 

8 9  9 2 7 O m  
Btrn 

8 9 1 0  5 O m  
B t m  

8 9  1 0  11 0  m  
B t m  

8 9  1 0  1 8  0  m  
Btrn 

8 9  1 0  2 5  0  m  
Btrn 

8 9  11 7 0  m  
B t m  

8 9  11 2 0  0  m  
B t m  

8 9  1 2  1 2  0 m  
Btrn 

Salinity ("f,,) Chl a ( ~ g f L )  



Appendix 2. (cont'd) 

Date Depth Temp. OC 

Station 8 

8 8  1 2 0  0 m 
1 0  m 
Btrn 

8 8  3 1 6  0 m 
1 0  m 

8 8  5 11 0 m 
1 0  m 
Btrn 

8 8  5 2 5  0 m 
1 0  m 
Btrn 

8 8  6 1 O m  
1 0  m 

8 8  6 7 0 m  
1 0  m 

8 8  5 14 0 m 
1 0  m 

8 8  6 2 8  0 m 
1 0  m 

8 8  7 5 0 m  
1 0  m 

8 8  7 1 2  0 m 
1 0  n 
Btrn 

8 8  7 1 9  0 m 
1 0  n 

8 8  7 2 8  0 m 
1 0  m 
Btrn 

8 8  8 2 0 m  
1 0  m 

8 8  8 9 O m  
1 0  m 

8 8  8 1 6  0 rn 
1 0  m 

8 8  8 2 3  0 m 
1 0  m 
Btrn 

8 8  8 3 0  0 m 
1 0  m 

8 8  9 6 0 m  
1 0  m 

8 8  9 1 3  0 m 
1 0  m 

8 8  9 2 1  0 m 
1 0  m 

88  9 2 7  0 m 
1 0  m 

8 8  1 0  4 0 m 
1 0  n 

8 8  1 0  11 0 m 
1 0  m 
Btrn 

DO(mg/L) DO(% sat.) Salinity ("I,,) Chl a(pg1L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 8 

8 8  1 0  1 8  0 m 
1 0  m 

8 8  1 0  2 5  0 m 
1 0  m 
Btrn 

8 8  11 8 0 m 
1 0  m 
Btm 

8 8 1 2  1 O m  
1 0  m 

8 8 1 2  8 0 m  
1 0  m 
Btrn 

8 9  1 1 9  0 m 
1 0  m 
Btm 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 1 5 O m  
1 0  m 
Btrn 

8 9  8 1 0  0 m 
Btrn 

8 9  8 1 7  O m  
Btrn 

8 9  8 2 3 O m  
Btrn 

8 9  8 3 0  0 m 
Btm 

5 9  9 6 0 m  
Btrn 

8 9  9 1 3 O m  
Btm 

8 9  9 2 0  0 m 
Btrn 

8 9  9 2 7  0 m 
Btrn 

8 9  1 0  5 0 m 
Btrn 

8 9  1 0  11 0 m 
Btrn 

8 9  1 0  1 8  0 m 
Btrn 

8 9  10 2 5  0 m 
Btrn 

8 9  1 1  7 0 m 
Btm 

8 9  11 2 0  0 m 
Btrn 

8 9  1 2  1 2  0 rn 
Btrn 

DO(% sat.) Salinity ("I,,) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 9 

8 8  1 2 0  0 m 
1 0  m 
Btrn 

8 8  3 1 6  0 m 
1 0  m 

8 8  5 2 5  0 m 
1 0  m 
Btrn 

8 8  6 1 O m  
1 0  m 

8 8  6 7 0 m  
1 0  m 

8 8  6 1 4  0 m 
1 0  m 

8 8  6 2 2  0 m 
1 0  m 

8 8  6 2 8  0 m 
1 0  m 

8 8  7 5 O m  
1 0  m 

8 8  7 1 2  0 m 
1 0  m 
Btrn 

8 8  7 1 9  0 m 
1 0  m 

8 8  7 2 8  0 m 
1 0  m 
Btrn 

8 8  8 2 0 m  
1 0  m 

8 8  8 9 O m  
1 0  m 
Btrn ' 

8 8  8 1 6  0 m 
1 0  m 

8 8  8 2 3  0 m 
1 0  m 
Btm 

8 8  8 3 0  0 m 
1 0  m 

8 8  9 6 O m  
1 0  m 
Btrn 

8 8  9 1 3  0 m 
1 0  m 

8 8  9 2 1  0 m 
1 0  m 

8 8  9 2 7  0 m 
90 m 

8 8  1 0  4 0 m 
1 0  m 

8 8  1 0  11 0 m 
1 0  m 
Btrn 

8 8  1 0  1 8  0 m 

DO(% sat.) Salinity ("!,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 9 

1 0  m  
8 8  1 0  2 5  0  m  

1 0  m  
Btrn 

8 8  11 8  0  m  
1 0  m  
Btrn 

8 8 1 2  1 O m  
1 0  m  

8 8 1 2  8 O m  
1 0  m  
Btrn 

8 9  1 1 9  0  m 
1 0  m  
Btrn 

8 9  2  2 0 m  
1 0  m  
Btrn 

8 9  3 1 5 O m  
1 0  m  
Btrn 

8 9  8  1 0  0  m  
1 0  m  

8 9  8 1 7  O m  
1 0  m  

8 9  8  2 3  0  m  
1 0  m  

8 9  8  3 0  0  m  
1 0  m  

8 9  9  6 0 m  
1 0  m 

8 9  9  13 0  m  
1 0  m 

8 9  9  2 0  0  m  
1 0  m  

8 9  9  2 7  0  m  
1 0  m  

8 9 1 0  5 0 m  
1 0  m  

8 9  1 0  11 0  m  
1 0  m  

8 9  1 0  1 8  0  m  
1 0  m  

8 9  3.0 2 5  0  m  
1 0  m  

8 9  11 7 0  m 
1 0  m  

8 9  11 2 0  0 m  
1 0  m 

8 9  1 2  1 2  0  m 
1 0  m 

DO(% sat.) Salinity ("/,,) Chl a(p.g/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 1 0  

8 8  1 2 0  0 m 
1 0  m 
Btrn 

8 8  3 1 6  0 m 
1 0  m 
B t m  

8 8  5 11 0 m 
1 0  m 
B t m  

8 8  5 2 5  0 m 
1 0  m 
Btrn 

8 8  6 1 O m  
1 0  m 
Btrn 

8 8  6 7 0 m  
1 0  m 
Btrn 

8 8  6 1 4  0 m 
1 0  n: 
Btrn 

8 8  6 22 0 m 
1 0  m 
B t m  

8 8  6 2 8  0 m 
1 0  m 
Btrn 

8 8  7 5 0 m  
1 0  m 
Btrn 

8 8  7 1 2  0 m 
1 0  m 
Btrn 

8 8  7 1 9  0 m 
1 0  m 
B t m  

8 8  7 2 8  0 m 
1 0  m 
Btrn 

88 8 2 0 m  
1 0  m 
Btrn 

8 8  8 9 O m  
1 0  m 
Btrn 

8 8  8 1 6  0 m 
1 0  m 
Btrn 

8 8  8 2 3  0 m 
1 0  m 
B t m  

8 8  8 30 0 m 
1 0  rn 
B t m  

8 8  9 6 0 m  

DO(mg/L) DO("? sat.) Salinity ("I,,) Chl a(pg1L) 



Appendix 2. (cont'd) 

Date Depth Temp. 'C 

Station 10 

10 m 
Btrn 

88 9 13 0 m 
10 m 
Btrn 

88 9 21 0 m 
10 m 
Btrn 

88 9 27 0 m 
10 m 
Btrn  

88 10 4 0 m 
10 m 
Btrn 

88 1 0  11 0 m 
10 m 
Btrn 

88 10 18 0 m 
10 m 
Btrn 

88 1 0  25 0 m 
10 m 
Btrn 

88 11 8 0 m 
10 m 
Btrn 

88 1 2  1 0 m 
10 m 
Btrn 

88 12 8 O m  
10 m 
Btrn 

89 1 19 0 m 
10 m 
Btrn  

89 2 2 0 m  
10 m 
Btrn 

89 3 15 0 m 
10 m 
Btrn 

DO(% sat.) Salinity ("I,,) Chl a(j.q/L) 



Appendix 2. (cont'd) 

Date Depth Temp. T DO(mgL) DO(% sat.) Salinity ("i,,) 

Station 11 

8 8  1 2 0  0 m 
1 0  m 
B t m  

8 8  3 1 6  0 m 
1 0  m 
Btrn 

8 8  5 11 0 m 
1 0  m 
Btrn 

8 8  5 2 5  0 m 
1 0  m 
B t m  

8 8  6 1 O m  
1 0  m 
Btrn 

8 8  6 7 0 m  
1 0  m 
Btrn 

8 8  6 1 4  0 m 
1 0  m 
Btrn 

8 8  6 2 2  0 m 
1 0  m 

8 8  6 2 8  0 m 
1 0  m 
B t m  

8 8  7 5 0 m  
1 0  m 
Btrn 

8 8  7 1 2 O m  
1 0  m 
Btrn 

8 8  7 1 9  0 m 
1 0  m 
Btrn 

8 8  7 28 0 m 
1 0  m 
Btrn 

8 8  8 9 O m  
1 0  m 
Btrn 

8 8  8 1 6  0 m 
1 0  m 
Btrn 

8 8  8 2 3  0 m 
1 0  m 
Btrn 

8 8  8 30 0 m 
1 0  m 
B t m  

8 8  9 6 0 m  
10 rn 
Btrn 

8 8  9 2 1  0 m 
1 0  m 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Staiion 17  
Btrn 

8 8  9 2 7  0 m 
1 0  m 
Btrn 

8 8  1 0  4 0 m 
1 0  m 
Btrn 

8 8  1 0  1 8  0 m 
1 0  m 
Btrn 

8 8  1 0  2 5  0 m 
1 0  m 
Btrn 

8 8  11 8 0 m 
1 0  m 
Btrn 

8 8  1 2  1 0 m 
1 0  m 
Btrn 

8 8 1 2  8 O m  
1 0  m 
Btrn 

8 9  1 1 9  0 m 
1 0  m 
Btrn 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 1 5 O m  
1 0  m 
Btrn 

Station 12 

8 8  1 2 0  0 m 
8 8  3 1 6  0 m 
8 8  5 11 0 m 
8 8  5 2 5  0 m 
8 8  6 1 O m  
8 8  6 7 0 m  
8 8  6 1 4  0 m 
8 8  6 2 2  0 m 
8 8  6 2 8  0 m 
8 8  7 5 0 m  
8 8  7 1 2  0 m 
8 8  7 1 9  0 m 
8 8  8 9 O m  
8 8  8 1 6  0 m 
8 8  8 2 3  0 m 
8 8  8 30  0 m 
88  9 6 O m  
8 8  9 2 1  0 m 
8 8  9 2 7  0 m 
8 8  1 0  4 0 m 
8 8  1 0  1 8  0 m 
8 8  1 0  2 5  0 m 
8 8  11 8 0 m 

DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 13 

88 5 11 0 m 4.9 
10 m 5.1 
B t m  5.0 

88 5 25 0 m 
10 m 
Btrn 

88 6 1 O m  
10 m 
Btrn 

88 6 lorn 
10 m 
Bt rn  

88 6 14 0 m 
10 m 
Btrn 

88 6 22 0 m 
10 m 
Bt rn  

88 6 28 0 m 
10 m 
Btrn 

88 7 19 0 m 
10 m 
B t m  

88 7 28 0 m 
10 m 
Btrn 

88 8 9 O m  
10 m 
Btrn 

88 8 16 0 m 
10 m 
Btrn 

88 8 23 0 m 
10 m 
B t m  

88 8 30 0 m 
10 m 
Btrn 

88 9 6 0 m  
10 m 
Btrn 

B t m  11.1 
88 9 27 0 m 11.0 

10 m 11.0 
B t m  11.0 

88 10 4 0 m 11 .O 
10 m 11 .o 
B t m  10.9 

88 10 18 0 m 10 .O 
10 n 10.2 

DO(mg/L) DO(% sat.) Salinity ("i,,) Chi a(pg1L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 13 
Btrn 

8 8  1 0  25 0 m 
1 0  m 
Btrn 

8 8  11 8 0 m 
1 0  m 
Btrn 

8 8  1 2  1 0 m 
1 0  m 
Btrn 

8 8  1 2  8 0 m 
1 0  m 
Btrn 

8 9  1 2 0  0 m 
1 0  m 
Btrn 

8 9  2 2 0 m  
1 0  m 
Btrn 

8 9  3 1 5  0 m 
1 0  m 
Btrn 

8 9  8 1 0 O m  
Btrn 

8 9  8 1 7  O m  
Btrn 

8 9  8 2 3  0 m 
Btrn 

8 9  8 3 0  0 m 
Btrn 

8 9  9 6 0 m  
Btrn 

8 9  9 1 3  0 m 
Btrn 

8 9  9 2 0  0 m 
Btrn 

8 9  9 2 7  0 m 
Btrn 

8 9  .O 5 0 m 
B t m  

8 9  -0  11 0 m 
Btrn 

8 9  1 0  1 8  0 m 
Btrn 

8 9  1 0  25  0 m 
Btrn 

8 9  11 7 0 m 
Btrn 

8 9  11 2 0  0 m 
Btrn 

8 9  1 2  1 2  0 m 
B t m  

DO(mg/L) DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. OC 

Statlon 14 

88 5 11 0 m 
10 m 
Btm 

88 5 25 0 m 
10 m 

88 6 1 O m  
10 m 

88 6 7 0 m  
10 m 

88 6 14 0 m 
10 m 

88 6 22 0 m 
10 m 

88 6 28 0 m 
10 m 

88 7 5 0 m  
10 m 

88 7 1 2 0 m  
10 m 

88 7 19 0 m 
10 n. 
Btm 

88 7 28 0 m 
10 nc 

88 8 2 0 m  
10 rr, 
Btm 

88 8 9 O m  
10 m 

88 8 16 0 m 
10 m 

88 8 23 0 m 
88 8 30 0 m 

10 m 
88 9 6 0 m  

10 m 
88 9 21 0 m 

10 m 
88 9 27 0 m 

10 m 
88 10 4 0 m 

10 m 
88 -0  18 0 m 

10 m 
88 10 25 0 m 

10 m 
88 11 8 0 m 

10 m 
88 12 1 0 m 

10 m 
88 12 12 0 m 

10 m 
89 1 19 0 m 

10 m 
89 2 7 0 m  

DO(mg/L) DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C DO(mgk) 

Station 14 
1 0  m  

a 9  3  15 o m  
1 0  m  

8 9  8  1 0  0  m  
Btrn 

8 9  8 1 7 O m  
B t m  

8 9  8  2 3  0  m  
Btrn 

8 9  8 3 0 O m  
Btrn 

8 9  9  6 0 m  
Btrn 

8 9  9 1 3 O m  
Btrn 

8 9  9  2 0  0  m  
B t m  

8 9  9  2 7  0  m  
B t m  

8 9 1 0  5 O m  
B t m  

8 9  1 0  11 0  m 
Btrn 

8 9  1 0  1 8  0  m  
B t m  

8 9  1 0  2 5  0  m  
B t m  

8 9  11 7 O m  
Btrn 

8 9  1 9  2 0  0  m  
B t m  

8 9  1 2  1 2  0  m  
Btrn 

Statlon 15 

8 8  5 25  0  m  
88 6 1 O m  

1 m  
Btrn 

8 8  6 7 0 m  
1 m  
Btrn 

8 8  6 1 4  0  m  
1 m  
B t m  

8 8  6 2 2  0  m  
1 m  
Btrn 

8 8  6  2 8  0  m  
1 m  
B t m  

8 8  7 5 O m  
1 m  
B t m  

8 8  7 1 2  0  m  
1 m  
B t m  

8 8  7 1 9  0  rn 
1 m  
Btrn 

DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. OC 

Station 15 

8 8  7 2 8  0 m 
I m 
Btrn 

8 8  8 2 0 m  
1 m 
Btrn 

8 8  8 9 O m  
1 m 
Btrn 

8 8  8 1 6  0 m 
1 m 
Btrn 

8 8  8 2 3  0 m 
1 m 
Btrn 

8 8  8 3 0  0 m 
1 m 
Btrn 

8 8  9 6 O m  
1 m 
Btrn 

8 8  9 2 1  0 m 
1 m 
Btrn 

8 8  9 2 7  0 m 
1 m 
Btrn 

6 8  4 0 m 
1 m 
B t m  

8 8  1 0  11 0 m 
1 m 
Btrn 

88 1 0  1 8  0 m 
1 m 
Btrn 

8 8  11 8 0 m 
1 m 
Btrn 

88  1 2  1 0 m 
1 m 
Btrn 

8 8  1 2  8 0 m 
1 m 
Btrn 

8 9  1 1 9  0 m 
1 m 
Btrn 

8 9  2 2 0 m  
1 m 
Btrn 

8 9  4 1 2 O m  
1 m 
Btrn 

8 9  4 2 5  0 m 
1 m 
Btrn 

8 9  5 1 0  0 m 
1 m 
Btrn 

DO(mg5) DO(% sat.) Salinity ("/,,j 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Statlon 15 
8 9  5 2 4  0  m  

1 m  
B t m  

8 9  6  7 0 m  
1 m  
Btrn 

8 9  6 2 1  0  m  
1 m  
Btrn 

8 9  6  2 8  0  m  
1 m  
Btrn 

8 9  7  4 0 m  
I m  
Btrn 

8 9  7  1 2 O m  
Btrn 

8 9  7  1 8  O m  
B t m  

8 9  7  2 6  0  m  
B t m  

8 9  8 2 O m  
B t m  

8 9  8 1 0 O m  
Btrn 

8 9  8 1 7 O m  
Btrn 

8 9  8 2 3 O m  
B t m  

8 9  8 3 0 O m  
Btrn 

8 9  9  6 0 m  
B t m  

8 9  9 1 3 O m  
Btrn 

8 9  9  2 0  0  m  
Btrn 

8 9  9 2 7  0  m  
Btrn 

8 9 1 0  5 0 m  
Btrn 

8 9  1 0  11 0  m  
B t m  

8 9  1 0  1 8  0  m  
Btrn 

8 9  1 0  2 5  0  m  
Btrn 

8 9  11 7  0  m  
Btrn 

8 9  11 2 0  0  m  
B t m  7 . 2  

8 9  1 2  1 2  0  m  1 . 5  
B t m  1 . 2  

DO(% sat.) Salinity j"!,,) Chl a(kg!L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 16 

5 2 5 O m  
10 rn 
Btm 

6  1 O m  
10 m  
25 m 
50 m  

6  7 0 m  
10 m  
25 m 
50 m 

6 1 4 O m  
10 m 
25 m 
50 m 

6 2 2 O m  
10 m  
25 m 
50 m  

6 2 8 O m  
10 m 
25 m 
50 m 

7 5 0 m  
10 m  
25 m 
50 m 

7 1 2 O m  
10 m  
25 m 
50 m  

7 1 9 O m  
10 m  
25 m  
50 m  

7 2 8 O m  
10 m  
25 m  
50 m 

8  2 0 m  
10 m  
25 m  
50 m  

8  9 O m  
10 m 
25 m 
50 m  

8 1 6 O m  
10 m 
25 m  
50 m  

8 2 3 0 m  
10 m  
25 m  
50 m  

DO(mg1L) DO(% sat.) Salinity ("to,) Chi a(pgfL) 



Appendix 2. (cont'd) 

Date Depth Temp. 'C 

Statron 16 

88 8 30 0 m 
10 m 
25 m 
50 m 

88 9 6 O m  
10 m 
25 m 
50 m 

88 9 21 0 m 
10 m 
25 m 
50 rn 

88 9 27 0 m 
10 rn 
25 rn 
50 m 

88 10 4 0 m 
10 m 
25 m 
50 m 

88 10 25 0 m 
10 m 
25 m 
50 m 

88 11 8 0 m  
10 m 
25 m 
50 m 

8812 1 O m  
10 m 
25 m 
50 m 

88 12 8 0 m 
10 m 
25 m 
50 m 

89 1 19 0 m 
10 m 
25 m 
50 m 

89 2 2 0 m  
10 m 
25 m 
50 m 

89 4 12 0 m 
10 m 
25 m 
50 m 

89 4 25 0 m 
10 rn 
25 rn 
50 rn 

89 5 10 0 m 
10 m 
25 m 

DO(% sat.) Salinity ("i,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C DO(rngR) DO(% sat.) Salinity ("i,, 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 16 

Station 17 

8 8  5 2 5  0 m 
8 8  6 1 O m  

1 m 
Btrn 

8 8  6 7 O m  
1 m 
B t m  

8 8  6 1 4  0 m 
I m 
Btrn 

8 8  6 2 2  0 m 
1 m 
B t m  

8 8  6 2 8  0 m 
1 m 
Btrn 

8 8  7 5 0 m  
I m 
B t m  

8 8  7 1 2  O m  
1 m 
Btrn 

8 8  7 1 9  0 m 
1 m 
Btrn 

8 8  7 2 8  0 m 
1 m 
Btrn 

8 8  8 2 0 m  
1 m 
Btrn 

DO(mg/L) DO(% sat.) Salinity ("i,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. "C 

Station 17 
8 8  8 9 O m  

1 m 
B t m  

8 8  8 1 6  0 m 
1 m 
Btrn 

8 8  8 2 3  0 m 
I m 
Btrn 

8 8  8 3 0  0 m 
1 m 
Btrn 

8 8  9 6 0 m  
1 m 
B t m  

8 8  9 13 0 m 
1 m 
Btrn 

8 8  9 2 1  0 m 
1 m 
Btrn 

8 8  9 2 7  0 m 
1 m 
Btrn 

8 8  1 0  4 0 m 
1 m 
B t m  

8 8  1 0  11 0 m 
1 m 
B t m  

8 8  1 0  1 8  0 m 
1 m 
Btrn 

8 8  1 0  25 0 m 
1 m 
Btrn 

8 8  11 8 0 m 
1 rn 
Btrn 

8 8  1 2  1 0 m 
1 m 
Btrn 

8 8  1 2  8 0 m 
1 m 
Btrn 

8 9  1 1 9  0 m 
1 m 
a t m  

8 9  2 2 0 m  
I m 
Btrn 

8 9  3 1 5  0 m 
I m 
Btrn 

8 9  4 1 2  O m  
1 m 
Btrn 

8 9  4 2 5  0 m 
1 m 
Btrn 

DO(mg/L) DO(% sat.) Salinity ("I,,) Chl a(pg/L) 



Appendix 2. (cont'd) 

Date Depth Temp. 'C DO(% sat.) 

Station 17 
8 9  5 1 0  0 m 

1 m 
Btrn 

8 9  5 2 5  0 m 
1 m 
Btrn 

8 9  6 7 0 m  
1 m 
Btrn 

8 9  6 2 1  0 m 
1 m 
Btrn 

8 9  6 2 8  0 m 
1 m 
Btrn 

8 9  7 4 0 m  
1 m 
Btrn 

8 9  7 1 2 O m  
Btrn 

8 9  7 1 8 O m  
Btrn 

8 9  7 2 6  0 m 
Btrn 

8 9  8 2 0 m  
Btrn 

8 9  8 1 0 O m  
B t m  

8 9  8 1 7  0 m 
Btrn 

8 9  8 2 3  0 m 
Btrn 

8 9  6 3 0 O m  
Btrn 

8 9  9 6 0 m  
Btrn 

8 9  9 1 3  0 m 
Btrn 

8 9  9 2 0  0 m 
Btrn 

8 9  9 2 7  0 m 
Btrn 

8 9  1 0  5 0 m 
Btrn 

8 9  1 0  11 0 m 
Btrn 

8 9  1 0  1 8  0 m 
Btrn 

8 9  1 0  2 5  0 m 
Btrn 

8 9  11 7 0 m 
B t m  

8 9  11 2 0  0 m 
Btrn 

8 9  1 2  1 2  0 m 
Btrn 

Salinity ("!,,) Chl a(pg!L) 



APPENDIX 3. Phytoplankton densities as number of cellsIL for surface seawater in the 
Western Isles region during 1988. 



DATE: 20- 01- 88 DEI'TZI: SURFACE 

STATION NUMBERS 

ORGANISMS 
Cemtium longipes 
Dinophysis norvegica 
Gyrodiniurn aureolum 
C;ynxlinium sp. 
Peridinium sp. 
Scrippsiella trochoidea 
Bidulphia aurita 
Biddulphia obtusa 
Chaetmeros debilis 
Chaetoceros socialis 
Corethron criophilum 
Gyrosigma fhsciola 
Gyrosigma tennuissimum 
Leptocylindrus danicus 
Liptocylindrus minimus 
Lycmophora lyngbyei 
Melosim nurnmuloides 
Navicula sp. 
Nitzschia closterium 
Nttzschla pseudoclelicatissima 
Pleurosigma angulafum 
Plet~msigma sp. 
Rhizosolenta delicatula 
Rhizosolenia sefigem 
Skeletonema costaturn 
1Aalassiosira condensata 
Thalassiothrix nitzschiocles 
Aeartia sp. 
Distephanus speculum 
Euglena sp. 
Mesoclinium rubrum 
Tintinnids 





DATE: 12- 05- 88 DEPTII: SURFACE 

STATION NtTMBERS 

ORGANISMS 
Alexandrium functyense 
Alexandrium (duple&) 
Al~.nandrium (quadruplet) 
Crrnyaulax spin~fera 
Gyrodinium sp. 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Achnanthes sp. 
Blddulphm obtusa 
Chaetocems affinis 
Chaetocems debilis 
Chaetocems laciniosus 
Chaetocems socialis 
Chaetnceros sp. 
Comthmn criophilum 
Coscinodiscz~s sp. 
Ditylum brightwelli 
Fragilaria sp. 
Gymsigma baltica 
Leptocylindrus minimus 
Lycmophora lyngbyei 
Metosim nummulo~des 
Nauicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatissima 
Skeletonema costatum 
Thalassiosira decipiens 
Thalassiosira grauida 
Thalassiosira nordenskioeldii 
Thulassiosira mtula 
Thalassiosira sp. 
Acartia sp. 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
Mesodinium rubrum 
Tintinnids 



DATE: 25- 05- 88 DETyrII: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandriurn fi~ndyense 
Alexandriurn (d uplel) 
Dinophysis acurninata 
Dinophysis norvegica 
C&nyaulax spinifera 
G y d i n i u r n  sp. 
Peridiniurn sp. 
Peridiniurn triquela 
Scrippsiella trochoidm 
Biddulphia aurita 
Biddulphio oblusa 
Chaetoceros constrictus 
Chaelmeros convolutus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetocrros laciniosus 
Chaetoceros sp. 
Chaetoceros teres 
Coscinodiscus sp. 
Cosciwsira polychorda 
Fmgilaria sp. 
Gymigrna sp. 
Leptocylindrus rninirnus 
Lycmophora lyngbyei 
Melasim nurnrnuloides 
Navicula sp. 
Nitzschiu closteriurn. 
Nitzschia oseudodelicatissirna 
Pleurnsigrna angulatum 
Skeletonerna costaturn 
Thalassiosira condensata 
Thalassiosira decipiens 
Thalassiosira gravida 
Thalassiosira norderiskioeldii 
Thalassiosira sp. 
Acartia sp. 
Bmchionus sp. 
Distephanus speculum 
E'uglenu sp. 
Eutmptia sp. 
Favella sp. 
Zfelicostomella sp. 



STATION NUMBERS 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

ORGANISMS 

Mesodinium rubrum 
Notholca sp. 
Parafavella sp. 
I'tychocyl~s sp. 
Tir~linnids 
Tintinnopsis sp. 

DATE: 01- 0 6  88 DEPTW: SURFACE 

SThrl'ION NUMBERS 

ORGANISMS 
ALexadriurn fundyense 
Alexandriurn (duplet) 
Dinophysis acuminata 
Dinophysis noroegica 
Gonyaulax spinifera 
Cyrodinium sp. 
I'eridiniurn denticulalurn 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Achnanthes sp. 
Biddulphia obtu-sa 
Chaetoceros compressus 
Chaetoceros constrictus 
Chaetoceros debilis 
Chaeloceros dectpiens 
Chaetoceros furcellafus 
Chaetoceros laciniosus 
Chaetoceros sp. 
Chaetooeros leres 
Coscirtodiscus sp. 
Coscinosira polychorda 
Ditylum brighfwelli 
Fragilaria sp. 
Guinardia flaccirla 
Lxptcxylindrus danicus 
hptocylindrus minimus 
l;ycmophom lynghyei 
Melosira ambiguci 
Melosira monolrfirmis 



2 -a . * 
'- 2 
V) . * c 

Y 
$ 

2 E  c c  3 .- 
2 .% 3 3 2 .e 5 
w a E z  3 . ~ ~ 5 6 ~  8s$%a.9  $ <  3 a - a 

" .:PJ .-btQazg$ g p i . 2  
5 

$ - ~ ~ z e ~ ~ ~ ~  t~ . % .$A 
" ? $ $  ; I ~ C . T l k - C Q C C  c $ -  . - 

u u  .r:.t:.r: 2 8 $ $3 F.2.2.i z . z  V) Y s  . 2 6 %  Q J E  a. 
2 t3 .C b.32 w z  2 2 . 2  ,s 3.6 z . ~  6.; 4 d.3 c! c - . I?  $ $ . 3 Y 2 %  ?,..a 

$ C3 C3 c . V ) w ; a . S c g - c a . S  c c e  c - 4  Q. 3% 8 g S 8 .  r 
4 0 s ' g  t.! 6 3 3.y.r y Y b "  - - - -  c c c J 2 U 3 ~ 3  2; 2 2%; 

& w C . ' 3 . U , ~ ~ . C ~ . e ~ ~ ~  S;&-e.e Q 2 . 2  E: i i i i q ~ ~ w w G G $ < 6 ' ;  



DATI3: 07- 06- 88 DEYTI-I: SURFACE 

STATION NUMBERS 

Alexarutrict m fundyense 
Alexandrium (duplet) 
Ceratium rninutum 
Gynxtirtium sp. 
Peridinium sp. 
Peridinium triijueta 
Scrippsiella trochoidea 
Biddulphia obtusa 
Chaetoceros compressus 
Chaetoceros constrictus 
Chaetoceros debilis 
Chaetoceros decipierts 
Chaetoceros furcellatus 
Chaetoceros laciniosus 
Chuetoceros socialis 
Chaetoceros sp. 
Chaetoceros teres 
Corethron criophilurn 
Coscinocliscus sp. 
Coscinosira polychorda 
Detonulu cystifera 
Ditylum brtghtwelli 
Eucampia sp. 
Fmgilaria sp. 
Leptocylindrus daniccts 
Leptocylindrus minimus 
Lycmophoru lyngbyei 
Melosira monoliformis 
Navicula sp. 
Nitzschia closterictm 
Nitzschia pseudodelicatis 
neurosigma angululum 
Pleumsigma sp. 
Pleumsigma strigosum 
Porosira glacialis 
Ilhizosoler~ia delicatula 
Rhizosolenia fiagillima 
Rhizosolenia gmcillima 
Rhizosolenia hebetata 
Rhizosolenia setigera 
Rhizosolenia shrubsolei 
Skeletoncma costat 11 m 

sim 



STATION NUMBERS 
1 2 3 4 5 6 

ORGANISMS 

Thalassiosira condensata 
'lirtalassiasira dectpipns 
Thalassiosira gravida 
Thalassiosira nordenskimldii 
Thalassiosim rotulu 
Thalassiosira subtilis 
Thulassiothrix nitzschiodes 
Acartia sp. 
Bmchionus sp. 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
IIelicoslomella sp. 
Mesodinium rubrum 
Pumfavella sp. 
Ptychocylis sp. 
Tintinnids 

DATE: 14- 06- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrium fundyense 
Alexandrium (duplet) 
Alexandrium (triplet) 
Dinophysis acuminata 
Dinophysis norvegica 
G y d i n i u m  sp. 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Biddulphia 0btu.w 
Chaetocems constrict us 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros fircellatus 
Chaetoceros laciniosus 
Chaetoceros sp. 
Chaetocerov terns 
Corethron criophilum 
Coscinodiscus sp. 
Coscirmsim polychorda 



STATION NUMBEKS 

ORGANISMS 
Ditylum brightwelli 
Eucampia sp. 
Fragilaria sp. 
Ltptocylindrus danicus 
hptocylindrus minirnus 
I,ycmophom lyngbyei 
Nauicula sp. 
Nitzschia closterium 
Nitzschia pseudalelicatissima 
Pleunosigma angulaturn 
Rhizosolenia delicatula 
Rhizosdenia fmgillirna 
Rhizosolenia hebetata 
Rhizosolenia setigem 
Skeletonema costatum 
Stephanopyxis turris 
Thalassiosim decipiens 
Thalassiosira gmvida 
Thalassiosim nordenskioeldii 
Thalassiosira rotula 
lXalassiosiru sp. 
Thalassiothrix nitzschiodes 
Acartia sp. 
Dislephanus speculum 
Euglena sp. 
Fauella sp. 
Welicostomella sp. 
Mesdinium rubrurn 
Notholca sp. 
Tintinnids 



DATE: 22- 06- 88 DEPTH: SVRFACE 

STATION NUMBERS 

ORGANISMS 
Alexandriurn fundyense 
Alexandriurn (duplet) 
Alexandrium @usin& 
Cemtium longipes 
Cemtiurn rninuturn 
Dinophysis acurninata 
Dinopjbysis noruegica 
Gyrafiniurn sp. 
Peridinium conicurn 
13eridiniurn ouaturn 
Peridiniurn sp. 
Peridinturn triqueta 
Scrippsiella trochoidea 
Cemtaulina pelagica 
Chaetoceros eonstrictus 
Chaeloceros conuolutus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros laciniosus 
Chmtoceros sp. 
Chaetoceros teres 
Chaetoceros willei 
Co:oucinosim polychoda 
Ditylum brightwelli 
Eucarnpia sp. 
Fmgilaria sp. 
kxptwylindrus dariicus 
Leptocylindrus minirnus 
Navicula sp. 
Nitzvchia elosteriurn 
Nttzschia pseudodelicatis5 
Nttzschia pungens 
Nttzschca senata 
Pleurosigma angulaturn 
Rhizosolenia delicatula 
Rhizosolenia fmgillirna 
Rhizosolenia hebetata 
Rhizosolenia setigera 
Skelelonerna costaturn 
Thalassrosira condensata 
l'hafasstosira decipiens 
Thalasstosira gravida 



STATION NUMBERS 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ORGANISMS 

Thulassiosira nordenskioeldii 
Thulassiosira rotula 
Tknlassiothrix nitzschiodes 
Acurtia sp. 
Brachionus sp. 
Distcphanus speculum 
Euglerra sp. 
Eutreptia sp. 
Pielicoslomella sp. 
Mesoclinium rubrum 
Notholca sp. 
Ptychocylis sp. 
Tintinrridv 

DATE: 28- 06- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexarurlrium fundyense 
Alexandrrum (duplet) 
Diriophysis acuminata 
Dinophysis sp. 
Gonyuular spinifera 
Gyrodiriium aureolum 
Gynxlinrum sp. 
Peridinium sp, 
Perurlin~um triqueta 
Scrippsiella tmhoidea 
Actinoptychus undulatus 
Choetwems constrictus 
Chaotocerov conoolutuv 
Chaotoceros debilis 
Chuetoceros deeipkns 
Chaetocems furcellatus 
Chaetoceros laeiniosus 
Chaetoceros lorenzianus 
Ghuetoceros sp. 
Chaetoceros teres 
Chuetoceros wrllei 



STATlON NUMBERS 

ORGANISMS 
Corethron criophilum 
Coscirwdiscus sp. 
Coscirwsira polychrda 
Dityluni brightwelli 
Eucumpra sp. 
Frcigiluria sp. 
Gyroslyma tennuissirnum 
Leptocylindrus dariicus 
Zk!ptocylirrclrus minimus 
Lycmophora lyrcgbyei 
Nauicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatissirnu 
Nitzschiu pungens 
Nitzschia seriata 
Pleurosigma angulatum 
Rerrmigma strigosum 
Rhizosolenia alata 
Rhizosolenia clelicaf ula 
Rhizosolenia fragillima 
Rhizosolenra hebetata 
Rhizusolenia setigera 
Skcletorzema costatunz 
Stephanopyxis turris 
Thalassiosira baltica 
Thalassiosira decipier~s 
Thalassiosira gravida 
Thalassiosira nordenskimlclii 
Thalassiosira rvtula 
Thalassiothrir nitzschiwles 
Acartia sp. 
Brachior~us sp. 
Euglerm sp. 
Eutintinnuv sp. 
Eutreptiu sp. 
Favetla sp. 
Ifelicostomella sp. 
Mesodinium rubrum 
Parafavella sp. 
Ptychocylis sp. 
Tintirrnids 
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STATION NUMBERS 

ORGANISMS 
Skeletonemu costaturn 
Z'halussros~ra baltica 
Thalasstosira condensata 
Thalassiosira grauida 
Thalassiosim nordenskioeldii 
?'halassiosira mtula 
Thalassiothrix nitzschiodes 
Acart~a sp. 
Brachionus sp. 
Dgstephanus speculum 
Euglerm sp. 
Eutaptia sp. 
Hetrcostontella sp. 
Mesodiniurn rubrurn 
Parafavella sp. 
Ptychocylis sp. 
lknttnnids 
Tintinnopsis sp. 

DATE: 12- 07- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexanclriurn fundyense 
Alexandriurn (cyst) 
Alexandriurn (duplet) 
Alexandriurn (fusing) 
Alexandriurn (planozygote) 
Geratiurn longipes 
Dmophysis acurninala 
Dinophysis norvegica 
Brnophysis sp. 
Cor~yaulnx spinifem 
Cortyaulux triacantha 
Gyrocliniurn aureolurn 
Peridiniurn conicurn 
Peridiniurn depressurn 
Peridiniurn ovaturn 
Pertdiniurn sp. 
Pertdinturn triqueta 
f'romenlrurn micans 
Scrtpps~ella trochordea 
Chartocuros coristr~ctus 



STATION NUMBERS 

ORGANISMS 
Chaetoceros convolutus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros laciniosus 
Chaetoceros sp. 
Chaetoceros teres 
Corethrorr criophilum 
Coscinodiscus sp. 
Coscinosira polychnda 
Ditylum brightwelli 
Fwi lar ia  sp. 
Cmmmatophora marina 
Gyrosigma fasciola 
Lrptvcylindrus danicus 
Leptocylindrus minimus 
Lycmophora lyngbyei 
Nauiculu sp. 
Nitzsehia closkrium 
Nilzschia pseudodel icatissima 
Nitzschia pungens 
Pleurosigma angulaturn 
Rhabdonerna adriuticum 
Rhizosoleniu alata 
Rhizosolenia delicatula 
Rhizosdert ia fragillima 
Rhizosoleniu hebetutu 
Rhizosolenia setigera 
Rhizosoleniu sp. 
Skeletonemu costatum 
Stephanopyxis turris 
Striatellu sp. 
Thulussiosira baltica 
Thulussiosira condensatu 
Thalassrosira grauda 
Thalassiosira rot ula 
?'halassrothrix nitzschiodes 
Acurtia SD. 

Brachionus sp. 
Bistephanus speculum 
Euglena sp. 
Eutrepticz sp. 
Fuuuuella sp. 
ffr~llcosiom~lla sp. 
ilfesc~ltnrunt rubrurn 
1'~~rccfi~vrlla sp. 
l'tyctlocyl~s sp. 
7 ,  l~rllrrtr~~ils 



DATE: 19- 07- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexanclrium fundyense 
Alexar~drium (cyst) 
Alexandriurn (duplet) 
Alexandrium (fusing) 
Alexa ndrium (planozygote) 
Alexandriurn (triplet) 
Ceratium longipes 
Ceratium mtnutum 
Dinophys~s acuminata 
Dinophysis norvqica 
D~nophysrs rotundata 
Winophys~s sp. 
Gonyaulax spinifera 
Gonyaulux triacantha 
Gyrodiniunz sp. 
firidinium conicum 
Peridinium denticulatum 
Peridinium depressurn 
Peridinium ovatum 
firidinium sp. 
Peridinium triqueta 
Prorocenlrum micuns 
Scrippsiella trcxhoidea 
Chaetoceros constrictus 
Chaetoceros convolutus 
Chaetoceros debilis 
Ghaetoceros decipiens 
Chaetoceros laciniosus 
Chaetoceros socialis 
Chaetoceros sp. 
Cli'iaetoceros teres 
Coscinosira polyehorda 
Fragilaria sp. 
Cyrosigrna pmlortgatum 
Ltptocylindrus dariicus 
Lrzptocylindrus mirrimus 
Lycmophora lyngbyer 
Metosrra sp. 
Navcula sp. 
Nitzschia closterium 
Nitzschru psrl~dodelicat~ssrma 
Nitzsch~a p urlgctns 
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DATE: 28- 07- 88 DEPTH: SURFACE 

S'I'ArrION NUMBERS 

ORGANISMS 
Alexandrium furrdyense 
Alexandrium (cyst) 
Ceratium longipes 
Ceratium minutum 
Dinophysis acurnirrata 
Dinophysis acuta 
Binophysis norvegica 
Dinophysis rotundata 
Dincphysi-u sp. 
Cor~yaulax spinifera 
Gonyaulax triacantha 
Gyrwlinium sp. 
Peridinium conicum 
Peridinium depressum 
Peridinium ovatum 
Peridinium sp. 
Peridinium triqueta 
Promerrtrtrm micanv 
Scripp~iella trmhoidea 
Coscirro$iscus sp. 
Fmgtlariu sp. 
Gymsigma fasciola 
Gyrosigma littorale 
Gyrosigma prolonga Cum 
Ltptaylindrus minimus 
Lycmophora lyngbyei 
Nuvicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatiusr 
Pleurosigma angulatum 
Pleurasigma strigosum 
jRhizosolenia delicatula 
Acartla sp. 
Dislephanus speculum 
Euglena sp. 
Eutreptia sp. 
Favella sp. 
ffelicostomella sp. 
Meswlinium rubrum 
Nothoka sp. 
Tintinnids 

40 60 
0 0 

20 140 
0 20 

100 420 
0 0 

40 180 
20 0 
20 180 
60 20 
0 20 
0 20 
0 40 
0 0 
0 60 

360 520 
60 60 
0 0 

40 20 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

20 20 
20 m 

ima 20 100 
20 0 
0 20 
0 0 

20 160 
20 40 
0 0 

20 60 
20 20 
20 40 

140 840 
0 0 

120 680 

20 220 
0 0 

200 la, 
0 0 

540 860 
40 40 

120 140 
0 0 

120 0 
80 60 
20 0 
0 40 
80 80 
20 0 
20 a0 
680 1200 
40 160 
0 0 

100 100 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 20 

20 40 
0 20 

40 40 
80 60 
0 0 
0 0 

100 120 
20 0 
80 0 
0 0 

20 200 
20 120 

800 2120 
0 20 

700 380 



DATE: 02- 08- 88 DEPTW. SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrium funcfyense 
Gpmliurn longipes 
Cemttum minutum 
Dinophysis acuminata 
Dinophysis mrvegica 
Dirrophysis rotundafa 
Dinophysis sp. 
Gbrtyaulax spinifera 
Gyrodinium sp. 
Ekridiniurn conicum 
Peridiniurn ovatum 
Peridiniurn sp. 
Peridiniurn triqueta 
Scrippsiella trochoidea 
Chaetoceros sp. 
(7oscinodiscus sp. 
Fmgilaria sp. 
Guinardia kcc ida  
CIyrusigma fasciola 
kptocylindrus rninimus 
Navicula sp. 
Nitzsehio closkriurn 
Nitzschia pseudodelicat~ssrrna 
Pamlia sulcata 
Pleurusigma angulatum 
Pleumig ma strigosum 
Rhizosolenia delicatula 
Ithizosolenia gmcillima 
Rhizosolenia shrubsolet 
Thalassiosim gravida 
Acartia sp. 
Disfephur~us speculum 
Euglena sp. 
Eutreptia sp. 
Favella sp. 
lIelicostomella sp. 
Mesodiniurn rubrum 
Nofholca sp. 
Tintinnids 



DATE: 09- 08- 88 

STATION NUMBERS 
1 2 

ORGANISMS 
Alexandrium fundyense 20 0 
Grat ium fusus 0 0 
Ileratrum longipes 0 60 
Ceratium rriinutum 0 0 
Dinophysis acuminata 20 0 
Dinophysis acuta 0 0 
Dinophysis norvegica 0 40 
Dinophysis sp. 0 0 
Conyaulax spmifera 0 20 
Chnyaulax triacantha 0 0 
Gynxliniuna sp. 20 0 
Peridirrium conicurn 0 0 
Peridinrum ovatum 0 0 
Peridinium sp. 200 260 
E'eridinium lriqueta 220 140 
Scrippsiella trochoidea 0 80 
Chaetoceros simplex 0 0 
Chartoceros scxialis 0 0 
Ditylum brightwelli 0 20 
Fragilaria sp. 0 0 
Gyrosigma fasciola 0 0 
Gyrc~igma prolongcrtum 0 0 
L;c?ptc~ylindruu minimus 0 0 
Lycmophora lyngbyei 0 0 
N~tzschia closterium 100 140 
Hibschia pseudodelicatissima 1000 860 
Nitzschra sercata 0 0 
Pleurosigma angulatum 0 0 
Rhizosolenia delicatula 0 0 
Rhizosolenia shrubsoler 0 0 
Skeletonema costatum 0 0 
Thulass~othrix nitzschiodes 0 0 
Acartia sp. 40 0 
Distephanus speculum 100 180 
Euglena sp. 0 60 
Eutreptia sp. 0 80 
Fauellu sp. 0 0 
lIelicostomellu sp. 20 20 
Mesodinium rubrum 760 540 
Notholca sp. 0 0 
Pc~rafaoella sp. 0 0 
~knt~nr i lds  360 300 

DEIYTI-I: SURFACE 



DATE: 16- 08- 88  DEP'I'H: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexanclriurn fundyense 
Cemtium longipes 
Ceraliurn minuturn 
Dinophysis acurniriata 
Dinophysis norvegica 
Dirulphysis rotundata 
Dinophysis sp. 
Gonyaulax spinifera 
Gun.yaulax triacantha 
C~yrodinium sp. 
Peridinium conicurn 
Peridiniurn excentricurn 
Peridiniurn ovatum 
Peridinium sp. 
Peridiniurn triqueta 
Prorocentrurn rnicans 
Scrippsiella trochoidea 
Ghaetoceros socialis 
Corethron criophilurn 
Gymsigma littomle 
Gymsigma pmlongaturn 
hRpfaylindrus danrcus 
&eptoeylindnul rninirnus 
Nuvicula sp. 
Nitzschia closteriurn 
Nitzschia pseudodelicatissima 
Nitzschia pungens 
Pleurosigma angulaturn 
Rhizosolenia delicatula 
Rhizosolenia gmcillirna 
Rhizosolenia shrubsolei 
Skeletonemu costatum 
Thalussiosira condensata 
Thalassiosira gravida 
Thalassiosira sp. 
Thalassiolhrir nitzschioclev 
Acartia sp. 
Brachionus sp. 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
Fuue4la sp. 



STATION NUMBERS 

ORGANISMS 

Helicostornella sp. 
Mesodiniurn rubrurn 
Notholca sp. 
Tirctinnids 
Tir~tinnopsis campanula 

DATE: 30- 08- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexadrium fiundyense 
Ceratium longipes 
Ceratium minutum 
Dinophysis acuminata 
Dinophysis acuta 
Dinophysis norvegica 
Dinophysis rotundata 
Dinophysis sp. 
Gonyaulax spinifera 
Gonyaulax triacantha 
Liyrodinium sp. 
Peridinium sp. 
Peridiniunr triqueta 
Scrippsiella trochoidea 
Cerataulina pelagica 
Chaetoceros debilis 
Chaetoceros laciniosus 
Chaetoceros simplex 
Chaetoceros socialiv 
Chactocerov sp. 
Corefhron criophdurn 
C o s c i ~ i s c u s  sp. 
Ditylum brightwelli 
Guinardia &ccida 
Cyrosigrna liftorale 
Gyrosigma tennuissirnurn 
Leptocylindrus danicus 
Lepfocylindr~ls rninirnus 
L.yemophom lyngbyei 
Melosira arnbigua 



STATION NUMBERS 

ORGANISMS 

Nnvicula sp. 
Nitzschia closterium 
Nitzschia pseudoclelicatissima 
Nitzschia pungens 
Pleurosigrna arigulatum 
neurosigma strigosum 
Rhabdonema sp. 
Rhizosolenia alala 
Rhizosolenia delkatula 
Rhizosolenia gmcillima 
Rhizosolenia shrubsolei 
Rhizosolenia sp. 
Skeletonema costaturn 
Stephanopyxis turris 
Tkalassiosira baltica 
l%lalassiosim condensata 
Thalassiosira gmvida 
Thalassiosira rotula 
Thalassiosim sp. 
Thalassiothrix nitzschiodes 
Acartia sp. 
Rrachionus sp. 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
Favella sp. 
XIelicostomella sp. 
Mesodinium rubrum 
Tintinnids 



DATE: 06- 09- 88 DEPTH: SZIRFACE 

STATION NUMBERS 

ORGANISMS 
Alexadriurn fundyense 
Gerafiurn longipes 
Cemtiurn rninutum 
Dinophysis acurninata 
Binophysiv ucuta 
Dinophysis norvegica 
Dinophysis rotundata 
Dinophysis sp. 
C;oriyaulax spinifera 
Cryrodinium aureolurn 
Cyrodiniurn sp. 
Peridiniurn conicurn 
Peridiniurn ovaturn 
Peridiniurn sp. 
Peridiniurn triqueta 
Pmroeentrurn rnicans 
Scrippsiella tnxhoidea 
Chaetoceros debilis 
Chaetoceros laciniosus 
Chaetoceros socialis 
Chaetoceros sp. 
Coscinodiscus sp. 
Ditylurn brighhuelli 
Guinurdia ficcidu 
Cgmigrna fasciola 
hpfocylindrus danicus 
Lr?ptocyliridrus rninirnus 
Lycnrophora lyngbyei 
Nitzschiu closterium 
Nitzschia pseudoclelica f issirna 
Nitzschia pungens 
t'leurosigrna arigulaturn 
hrosira glacialis 
Rhizosolenia delicatula 
Rhizosolenia hebetafa 
Skeletonerna costatum 
Stephurcopyxis turris 
Thulassiosira rotula 
Thalassiothrix nitzschiodes 
Acurtia sp. 
Distephanus speculum 
E~~treptia sp. 



STATION NUMBERS 

ORGANISMS 
Ficvella sp. 
tZelicostornella sp. 
Mesodiniurn rubrurn 
Tintinnids 

DATE: 13- 09- 88 DEIYI'II: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexarulrium fundyense 
Cemtium longipes 
Gemtium minuturn 
Dinophysis acuminata 
Dinophysis noruegica 
Gor~yaulax spinifera 
Cyrdin ium sp. 
Peridincum sp. 
Peridinium triqueta 
Scrippsiella tmhoidea 
Baeteriosira fmgilis 
Bidrlulphia aurita 
Cerataulina pelagica 
Chaetoceros const riclus 
Chaetoceros debilis 
Chaetoceros clecipiens 
Chaetoceros laciniosus 
G'haetoceros simplex 
Chaetoceros socialis 
Chaetoceros sp. 
Corethron criophilum 
Coscinodiseus sp. 
Ditylum brightwelli 
Fragilaria sp. 
Guinardia /laccida 
Gyrosigma sp. 
Leptocylindms minimus 
lzycmophom lyngbyei 
n/ielosira rrummuloides 
Melosira sp. 
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DATE: 21- 09- 88 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Aiexandrium fundyense 
Nerandrrum (duplef) 
Ceratium longipes 
Geratiurn minuturn 
Dinophysis acuminata 
Dinophysis norvegica 
Dinophysis rotundata 
Dir~ophysis sp. 
(T;orgyaulax spinifera 
C~nyaulax triacantha 
Gynxlinium oureolum 
Gyrodinium sp. 
Peridinium coriicum 
Peridinium ouatum 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Bicldlulphiu obtusa 
Cerataulina plagica 
Chaetoceros constrictus 
d'hatrtoceros debilis 
Chaetoceros ckcipkns 
Ghatrtoceros didymus 
Chertc~eros laciniosus 
C!raetoceros simplex 
Chertoceros socialis 
Ilhuetoceros sp. 
Chaetocems teres 
Corethmn crwphilum 
C o s c i ~ i s c u s  sp. 
Coscirwsira polychorda 
Ditylum brightwelli 
Fragilaricr sp. 
Cuinanlia flaccida 
C&asigma fasciola 
Gyrosigma tennuissimum 
Iqtuclylindrus danicus 
In?ptocylirrdrw rninimus 
L,ycmophora lyngbyei 
Nitzschia closterium 
Nitzschia psec~dodelicatissirrra 
Nltzschia purlgens 





DATE: 27- 09- 88 UElirl'f-I: SURFACE 

STATION NUMBERS 

ORGANISMS 
C'eratium longipes 
Cemtium minutum 
Dinophysis acuminata 
Conyaulax spmifera 
Gyroclinium aureolum 
Cgrodinium sp. 
Peridir~ium conicum 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Chaetcxeros constrictus 
Ghaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros laciniosus 
Chaetacems social& 
Comthmn crwphilum 
Coscinodiscus sp. 
Coscinosira polychurda 
D~tylum brtghtwelli 
Guinardia Jlaccida 
Cgmigma fasciola 
Leptocylindrus danicus 
Lvptocylindrus miriimus 
Nauicula sp. 
Nitzschiu closterium 
Nttzschia pseudodelicatissin 
Nitzschia pungens 
Paralia sulcata 
Pleurostgma angulutum 
Rhizosolenia delicatula 
Rhizosolenia hebetata 
Skeletonemu costaturr~ 
Stephanopyxis turris 
Thalassiosira grauida 
Thalassiosira rotula 
T!mlassiothrix nitzschtodes 
Acartia sp. 
D~stephanus speculum 
Eutreptia sp. 
Mesdiniurn rubrum 
f rrtinnrds 
r l  I rrrltnrropsts curnpc~nula 



DATE: 04- 10- 88 DEPTZI: SURFACE 

STA'I'lON NUMBERS 

ORGANISMS 
Alexandrium fitndyense 
Cerntium longipes 
Ceratium mirrufum 
Dinophysis acuminata 
Dinophysis norvegica 
Goriyaulax spinifera 
Gonyaulax tnacantha 
Gyroriinium aureolum 
Gymdinium sp. 
Peridinium sp. 
Peridinium triqueta 
Promcentrum micans 
Aslerionella japonica 
Chaefoceros debilis 
Chaetoceros decipiens 
Chaetoceros laciniosus 
Ghaetoceros simplex 
Chaetoceros socialis 
Chaetoceros sp. 
Chaetoceros feres 
Corefhron criophilum 
CoscinoCtiscus sp. 
Ditylurn brightwellr 
Guinardia flaccicta 
Gyrosigma fasciola 
Gyrostgma sp. 
Leptocylindrus danicus 
Lepfocyliruirus minimus 
Lycmophora lyngbyei 
Nitzschia closterium 
Nitzschia pseudodelicat issc ma 
Nitzschia pungens 
Pleumsigma angulatum 
Hhizosolenia delica fula 
Rhizosdenia fragillima 
Rhizosoleniu hebetuta 
Sfephanopyxls turris 
Thalassiosira condensata 
Thalassiosira rotula 
Thalassiothruc rritzschiodes 
Acartia sp. 
Bistephanus speculum 

0 
0 

'LO 
0 
0 

20 
20 
0 

260 
40 
0 
0 
0 
0 
0 

20 
0 
0 
'LO a, 
0 !--' 

0 
20 
0 

280 
0 
0 
0 

60 
0 

40 
1340 

80 
20 

100 
0 

140 
0 
0 
0 

20 
0 

100 



STATION NUMBERS 
1 2 3 4 5 6 7 8 9 

ORGANISMS 

Euglena sp. 0 0 0 0 0 0 0 0 0 
Eutreptia sp. 0 0 0 0 0 20 20 0 0 
Mesoctrniurn rubrurn 100 40 20 80 3fX 40 740 600 1700 
Jlntrrrnrds 40 40 0 20 160 60 140 160 230 
T~ntinnopscs campanula 0  0  0 0 0 0 0 0  0 

DATE: 11- 10- 88 DEKTII: SURFACE 

STATION NUMBERS 
1  2 3 4 5 6 7 8 9 

ORGANISMS 
Geratium longipes 20 0  0 0  0 0 0 0 20 
Ceratiurn minuturn 80 140 140 120 140 40 160 80 60 
Dinophysis aclrminata 20 0  0  0  0 0 20 0  20 
Dr'rcophysis noruegica 0 6 0 2 0 2 0 2 0  0 0 20 0  
Cfinyaulax spinifera 0 0 2 0 6 0 6 0  0 6 0 4 0 8 0  
Gynxlinium aureolurn 0 0 20 0 0 0 0  0 0  
Cyrodiniurn sp. 0 20 0  0  60 0  20 20 0  
Perdiniurn sp. 0 40 0  20 0 0 100 0 20 
l'erid6niurn triqueta 0  0 0  0 0 0 20 0  0  
Ghaetoeem debilis 0 0 20 0 20 0 0  0 20 
Chaetoeeros decipiens 0 0  0 0  0 0  40 0  0  
Chaetocems socialis 0 20 0 0 0 0 0 0 0  
Corethron criophrlum 0 0 0  0 0 0 0  20 0 
Coscirwdrscus sp. 0 0  0 20 0 20 0 2 0 2 0  
Ditylurn brrghtwelli 0 0  20 0 20 0 0 0 0 
Guirrardiu flaccida 0  0 0 20 0 0 0 0 80 
Gyrosigma fasciola 0 0 0  0 20 0 0 0  0  
kptocylindrus rnir~inrus 20 0 20 0 0 20 40 0 0  
Z;ycmophora lyngbyei 0 0  0  0  0 0 0  0 20 
Nauicula sp. 0 0 0  0 0 0 0  0  0 
Nctzschia closterrurn 160 W )  60 60 40 4 0 2 0 0  20 40 
Nifzschia pseuclodelicatrssima 0 2 0 6 0  0  40 0 20 0 20 
Pleumsrgrna angulaturn 0 0  0 0  40 0 40 0 0  
Iilhizosoleniu delicatula 0 0  20 0 0 40 0 0 20 
Rhizusolerrk hebetata 0 6 0 2 0  0 20 0 0 0 0 
Thalassrothru nitzschrodes 0 0  0  20 20 0 0 0 40 
Acartra sp. 0 0 0  0 0 0 40 20 0 
Drstephanus spt?culum 0 0 20 20 20 0 120 140 20 
Euglerm sp. 0 0  0  20 20 0 0 0 0 
Welrcostomella sp. 0 0 0 0 20 0 0 0 0 
Mesodrnrum ruhrurn 160 420 300 180 280 40 1060 140 ,500 
Nolho/cu sp. 0 0 0 0 0 0 0 20 0 
'Ilrritirrnids 60 lfio 2 ~ i  lm 20 'M 1.10 20 ~ f i  
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DATE: 25- 10- 88 DEPTH: SURFACE 

STATION NUMBERS 

OItGANISMS 
Alexandrium fundyense 
Ceratr um longipes 
Ceratiurn minutum 
Dinophysis rroruegica 
Gonyaulas spmifera 
Gyrodinium aureolum 
Gynxlinium sp. 
firidinium sp. 
I'eridmium triqueta 
Scrlppsiella trochoidea 
Bacillaria paradma 
G'haetoceros simplex 
Corcthron criophilum 
Coscinodiscus sp. 
D~tylum brighhvelli 
kptocylirrdrus minimus 
Navicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatissima 
Nttzschia pungens 
Pleurosigma angulatum 
Pleumigma strigosurn 
Rhizcisolenia delicatula 
Rhizosolenia hebetata 
Skeletonerna costatum 
Stephanopyxis turris 
Thalassiosira rotula 
Thalasswthrix nitzvehiades 
Aeartia sp. 
D~stephanus speculum 
Euglena sp. 
Eutreptia sp. 
Mesudinium rubrum 
Il'intinnids 
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APPENDIX 4. Phytoplankton densities as number of cells/L for surface seawater in the 
Western Isles region during 1989. 



DATE: 19- 01- 89 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Cemtium minutum 
Gymiinium sp. 
Proracentrurn micans 
Actirhoptychus undulafus 
Bitldulphia aurita 
Biddulphia obtusa 
Cemtaulir~a plagica 
Chaelaceros decipiens 
Corethron criophilum 
Coscirwsira polychorcla 
Detonula cystifera 
Bitylum brightwelli 
Gyrosigma fasciola 
kptocylindrus minimus 
Lycmophora lyngbyei 
Melosim ambigua 
Metosira sp. 
Navicula sp. 
Nitzschia closterium 
Nitzschia pseudoclelicafissima 
Paralia strlcafa 
Pleurosigma angulatum 
Plhabdonema arcuatum 
Xhizosoler~ia delicafula 
Rhizosolenia sefigem 
Skeletonema costatum 
Tabellaria sp. 
Thalassiosira condenvutn 
Thalassiosim gravida 
Thalassiosira norclenskioeldii 
Thalassiosim sp. 
Thalassiothrix nitzschiocles 
Distepharr us speculum 
E u t ~ p t i a  sp. 
Mesdinium rubrum 
lintinnids 



DATE: 07- 02- 89 DEPTH: SURFACE 

STATION N'IIMRERS 

ORGANISMS 
Ceratiurn fusuu 
Cyrollirriurn sp. 
beridiniurn sp. 
Bicldulphia obtusa 
Chaetoceros decipiens 
Chaetoceros sp. 
C:vrethror~ criophilurn 
Gasctnolfrscuv sp. 
Ditylurn brightwelli 
Cymigrna fascwlu 
kptocylindrus minirnus 
Melosrm arnbigua 
Navicula sp. 
Nttzschia closteriurn 
Nttzschia pseudodelicatissirna 
PLeurostgrna angulatum 
Pleumsigrna sp. 
Neumigrna strigosum 
Rhizosolertiu delicatula 
Rhizosolerria setigera 
Skeletonenza costaturn 
Thalassiosira decipiens 
l'halassiosira sp. 
'dhalassiothrix nitzschiodes 
Acartia sp. 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
Mesdiniurn rubrurn 
Parafavella sp. 
'Tintinnids 



DArI'E: 21- 03- 89 DEPI'ICI: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexarrdrr um fundyense 
Drnophysrs noruegrca 
Gydrrirum sp. 
Peridrnrum sp. 
Achnanthes sp. 
Actrnoptychus undulatus 
B~cklulphm aurrta 
Brddulphuz obtusa 
Chuetoceros decrpiens 
Chaetoceros sp. 
Comthran crmphrlum 
Coscinorl~scus sp. 
hgr lar ra  cxeanrca 
Gymrgma fasciola 
Gymrgn~a  sp. 
Ltptocylindrus mrnrmus 
Lycmophora lyrrgbyec 
Melosira antbigua 
Melosrra monolrformis 
Naurcula sp. 
Nrtzschra clostercuni 
Nrfzschra pseudodel~catiss~ma 
Pleurosrgma angulatum 
Pleumsrgma sp. 
Rhabdorrenia arcwtum 
Khizosolenra setrgera 
Skeletortema costaturn 
Thalussrosira decrpiens 
Thalassiosira grauula 
Thulassrosrra nordenskroeldrc 
Thlassiosrra sp. 
Drslephanus speculum 
Euglena sp. 
Eutreptra sp. 
Mesoct~nwm rubrum 
1Sntrnncds 



DATE: 12- 04- 89 DEPTH: SURFACE 

SI'ATION NUMBERS 

ORGANISMS 
Bi&ulphia aurita 
Bididulphia obtusa 
Biddulphia sp. 
Ghaetoceros declpiens 
Chaetoceros sp. 
Fragilaria weanica 
Gmrnrnatophora rnariria 
Gyrrwigrna faseiola 
Lycrnophora lyrigbyei 
Melosim rnonoliforrnis 
Melosim sp. 
Navicula sp. 
Nitzschia closteriurn 
Nitzschia pseudodelicatissima 
Rhabbnema amuaturn 
Skeletonerna costaturn 
Thalavswsim decipiens 
Distephanus speculum 
Mesodiniurn rubrurn 
Tintinnids 



DATE: 25- 04- 89 DEWI3: SURFACE 

STATION NUMBERS 
1 2 

ORGANISMS 
C&v-odir~ium sp. 
Biddulphia sp. 
Chaetoceros debilis 
Chaetoceros sp. 
Coscirdiscus sp. 
fiagilaria oceanica 
Gyrosigma baltica 
Lycmophora lyngbyei 
Melosim monoliformis 
Nnuicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatissima 
Skeletonema costaturn 
Thalassiosira candensata 
Thalassiosim decipiens 
Thalassiosira sp. 
Eulreptia sp. 
Mesodinium rubrurn 
Tintinnids 



DATE: 10- 05- 89 DEPTI-I: SURFACE 

STATION NUMBERS 
1 2 

ORGANISMS 
Gyrocliniurn sp. 
Peridiniurn sp. 
Chaetocems debilis 
Chaetocerou decipiens 
Chaetoceros socialis 
Chaetoceros sp. 
Coscinodiscus sp. 
Coscinosira polychrda 
Leptocylindrus rninirnus 
Melc&ira arnbigua 
Melos~ra monoliforrnis 
Navicula sp. 
Nitzschia closteriurn 
Nitzschia pseudodelicatissima 
Skeletonerna costaturn 
Thulussiosira decipiens 
Thalassiosira gravida 
Thulasswsim nordenskiwldii 
3'hulassiosira sp. 
Eutreptia sp. 
lshoella sp. 
Mesodiniurn rubrurn 
32r~tinnids 



DAZ'E: 24- 05- 89 DEPTK: SURFACE 

STATION NUMBENS 
1 2 

ORGANISMS 
Alexandrium fundyense 
Alexar~driurn (duplet) 
Gy~xl in ium sp. 
Z'eridinium conicurn 
Peridinium sp. 
Peridiniurn triqueta 
Scrippsiella tmhoidea 
Actinoptychus undulatus 
Biddulphia obtusa 
Chaetocem debilis 
Chaetoceros decipiens 
Chaetocem laciniosus 
Chaetoceros socialis 
FZagilaria oeeanica 
Leptocylirulruv minimus 
Melosim rnonoli/orrnis 
Melosim sp. 
Navicula sp. 
Nitzschia closteriurn 
Nitzschia pseudodelicatissima 
Thalassiosira liecipierm 
Thalassiosira nonlenskioeldri 
Distephanus speculum 
Euglena sp. 
Eutreptia sp. 
Faoella sp. 
Mesocliniuni rubrurn 
nntinnids 



DA'IX: 07- 06- 89 DEP'I'II: SURFACE 

STATION NUMBERS 

ORGANISMS 
Gyrodinium sp. 
Peridinium triqueta 
Scrippsiella tmchoidea 
Chaetoceros compressus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetuceros furcellatus 
Chaetoceros sp. 
Nitzschia closterium 
Nitzschia pseudodelicatissima 
Skeletonema costatum 
Thalassiosira decipiens 
Thalassiosira gravida 
Thalassiosim nordenskioeldii 
Distephanus speculum 
Helicostomella sp. 
Mesodinium rubrum 
Tintinnids 



DATE: 14- 06- 89 DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrium fundyense 
Alexandrium (duplet) 
Dinophysis norvegica 
Gonyaulax triacant ha 
Gyrodinrum sp. 
Peridinium sp. 
d'eridrnium triqueta 
Chaetocem cornpressus 
Chaetoceros con.~trictus 
Chaetocems convolufus 
Chaetocems debilis 
Chaetocerov decipiens 
Chaetocems furcellatus 
Chaetocems sp. 
Chaetocerou teres 
Coscinndiscus sp. 
Gyrosigma littomle 
hptocylindrus danicus 
Leptocylindrus minimus 
Melosim nummuloides 
Nitzschia closkriurn 
Nitzschia ~seudodelicatissima 
Skeletonema costatum 
Thalassiosim decipiens 
Thalassiosim nordenskioeldii 
Thalassiosira sp. 
Brachionus sp. 
Mesodinium rubrum 
Pura fuvella sp. 
Ptychocylis sp. 
Tintinnids 
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DATE: 28- 06- 89 DEFI'H: SIJRFACE 

STXFION NUMBERS 

ORGANISMS 
hlexadrium furtdyertse 
Aexandrium (duplet) 
Alexandrrum (triplet) 
Binophysis norvegica 
Gyr~Lrniurn sp. 
Peridmiurn corticum 
Perrdinium sp. 
Peridtnium triqueta 
Scrippsiella trochoidea 
Biddulph~a obtusu 
Chaetoceros convolutus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros laciniosus 
Chaetoceros sp. 
Ghaetoceros terns 
Goscinod~scus sp. 
Cosci~2siru polychorda 
Ikptocylindrus minimus 
Melosira sp. 
N~tzschia closleriurn 
Nitzschia pseudoclelicatissirna 
Rh~zosolenia delicatula 
Rhizosolen~a fmgillima 
Rhizosolenia hebetata 
Rhizosolenia sp. 
Sketetonema costatum 
P'hutassiosira decipiens 
Thalassiosim nordenskiwldti 
Acartia sp. 
Bistephanus speculum 
Eutreptia sp. 
Nelicostomella sp. 
Aksodiniurn rubrum 
Tintinnids 

5860 13600 
6160 400 

0 0 
0 0 

140 200 
0 0 

2860 6000 
1540 2Ca0 
740 1400 

0 0 
660 200 

2000 3200 
200 200 

0 0 
6320 10200 

0 0 
0 0 

460 1400 
860 1000 

0 0 
1460 3800 

33840 54600 
60 0 

260 200 
0 0 
0 0 

16780 25000 
3320 5Ca0 
7000 5000 

0 0 
0 200 
0 GOO 

340 200 
2200 12000 
460 0 



DATE: 04- 07- 89 DEPTH: SURFACE 

STATION NUMBERS 
1 2 3 4 

ORGANISMS 
Alexandrium fimdyense 2600 
AIesandrium (duplet) 400 
Alesandrium (quadruplet) 200 
Binophysis norvegica 200 
Peridinium sp. 3600 
8crippsiella trochoidea 200 
Ghaetoceros debilis 2600 
Chaetoceros decipiens 200 
Chaetoceros laciniosus 600 
Chaetoceros simples 200 
Ghaetoccros sp. 7200 
Coscrnosira polychorda 600 
Iletonula cystifera 5600 
Leptocylindrus miriimus 5200 
Nitzschia closterium 12600 
Nitzschia pseudodclicafissima 106400 
Rhizosolenia fragillima 1200 
Skeletonema costatum 13000 
Thalassiosira condersata 400 
Thalassiosiru decipiens loo00 
Acartia sp. 200 
Eugleriu sp. 200 
Eutreptia sp. 200 
f~elrcostomellu sp. 400 
Mesodinturn rubrum 4000 
Illintinnids 2000 



DATE: 12- 07- 89 DEPT1-I: SURFACE 

STATION NUMBERS 
1 2 

ORGANISMS 

Alexandriunt (quadruplet) 
hlexandriurn (triplet) 
Cerutiurn longipes 
Cemtiurn rninuturn 
Dinophys~s acuminata 
Dinophysis noruegica 
Gonyaulax tnacantha 
Gyradiniurn sp. 
Peridiniurn conicurn 
Peridiniurn sp. 
Peridiniurn triqueta 
Scrippsiella tmhoidea 
Bidrlul~hia aurita 
Chaetoceros constrict us 
Chaetoceros debilis 
Chaetmeros decipkns 
Chaetoceros laciniosus 
Chaetoceros sp. 
Goscinosim palychonlo 
Detonula cystifem 
Fmgilaria oceanica 
Gymiigrna fasciola 
Leptaylidrus minirnus 
Lycmophora lyngbyei 
Nitzschia closteriurn 
Nitzschia pseudodelicatissima 
Rhizosolenia delicatula 
Rhizosdenia fmgillirna 
Rhizosolenia hebetata 
Skeletor~ma costaturn 
Thalassiosira baltica 
Thalassiosira decipiens 
Thalassiosira grauida 
Thalassiosira sp. 
Brachionus sp. 
Eugleru sp. 
Eutreptia sp. 
Fauellu sp. 
Iielicostornella s p  
Mesoclrniurrt rrcbrunz 
?irtl~nriitls 



DATE: 18- 07- 89 DEPTE-1: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrium fundyense 
Alexanclrium (duplet) 
Alexandrium (fusing) 
Alexandrium (planozygote) 
Alexandriurn (quadruplet) 
Alexandrium (triplet) 
Ceratium minuturn 
Dinophysis acuminata 
Gonyaulux spinifera 
C;onyaulux triacantha 
G y d i n i u m  sp. 
Peridiniurn sp. 
Pendinium triqueta 
Scrippsiella tmhoidea 
Lfidclulphia aurita 
Chaetoceros debilrs 
Chaetaceros decipiens 
Chaetoceros sp. 
Corethron criophilum 
Coscinosira polychonla 
I;eptocylindrus rninimus 
Nitzschia closterium 
Nltzschia useudodelica~issrma 
Reurnsigma angulatum 
Rhizosoler~ia delicatula 
Skeletanema costaturn 
Euglena sp. 
Eutreptia sp. 
Ehvella sp. 
Helicostornella sp. 
Mesdinium rubrum 
Tintinnids 





DATE: 02- 08- 89 DEPTH: SURFACE 

S'I'ATION NUMBERS 
1 2 3 4 5 6 

ORGANISMS 
Alexaridrium funclyense 2520 
Alexandrir~m (duplet) 40 
Ceratium longipes 160 
Ceratium minulum 
Dinvphysis acuminata 
Dinophysis rmrvegica 
Dinophysis sp. 
Gonyaulax spinifem 
Gyrodinium sp. 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Ceratuulina pelagica 
Ghaetoceros debilis 
Chaetoceros sp. 
Coscinodiscus sp. 
Coscirwsim po lychda  
Debnula cystifera 
Fragilaria oceanica 
Lt.ptaylindrus danicus 
l;tptocylindrus rninimus 
N~tzschia closkrium 
Nitzschia pseudodelicatissin~a 
Nitzschia pungens 
Rhizosolenia delicatula 
Skcletonema covtatum 
malassiothrix longissima 
Distephanus speculum 
Eutreptia sp. 
Favella sp. 
Helicostomella sp. 
Mesdinium rubrurn 
Purafauellu sp. 
Tintinnids 



DATE: 09- 08- 89 DEF'TH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexanclriurn fundyense 
Ceratium longipev 
Ceraliurn minuturn 
Dinophysiu acurninuta 
Dinophysiv norvegica 
Dinophysis rotundata 
Dinophysis sp. 
Conyaulax spinifera 
Conyaulax triacarrtha 
Gyrodinium sp. 
Peridinium conicurn 
Peridiniurn clmticulatum 
Peridinium sp. 
Prridiniurn triqueta 
Phalacrorna pulchellum 
Scrippsiella trochoidea 
Ghaetoceros debilis 
Ghaetoceros sp. 
Ditylum brighhuelli 
Fragrlarm oceanica 
@ros&rna littorale 
Leptocylindrus rninirnus 
Lycmophom lyngbyei 
Melosim arnbigua 
Nitzschia closkriurn 
Nitzschia pseullodelicatissr 
Pleurosigrna angulaturn 
Pfeumsigrna sp. 
Nhizosolenia delicatula 
Acartia sp. 
Brachionus sp. 
B~stephanus speculum 
Euglena sp. 
Eutreptia sp. 
fiuella sp. 
Helicoslornella sp. 
Mesodinium rubrum 
7fntinnids 



DATE: 17- 08- 89 DEIYTI-I: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexarufrium fundyense 
Ceratium fusus 
Ceratium longipes 
Ceralium minulum 
Dinophysis acumirrata 
Dinophysis acuta 
Dinophysis norvegica 
Dinophysis rotundate 
Dinophysis sp. 
C;oriyaulan spin1 /era 
Gyrodinii~m sp. 
Peridinium ovatum 
Peridirtium sp. 
Peridinium triqueta 
Phalacroma pulchellum 
Scrippsiella trochoidea 
Actinoptychus undulatus 
Bidulphia aurita 
Biddul~IrM obtusu 
Cerataulina pelagica 
Chaetocems lacirriosus 
Ghaelaceros sp. 
Cascinodiscuv sp. 
Ditylum brighhellr 
Gyrosigma fasciola 
Gyrmigma sp. 
Leptaylindrus mirtimus 
Lycmophora lyngbyei 
Melosira sp. 
Nitzschia closterium 
Nitzschm pseudoclelicat~ssima 
Reurosignm angulatum 
Pleumsigma sp. 
Rhizosolenia delicatula 
Skeletonema costatum 
Thalassiosira gravida 
Thalassiothrix longissima 
Thalasstothrrr nitzschides 
Acurtra sp. 
Brachionus sp. 
Dcstepharius speculum 
EugLenu sp. 



STATION NUMBERS 
1 2 3 4 5 

ORGANISMS 
Eutreptia sp. 420 0 80 
XSeltcostomellu sp. 80 80 20 
Mesoctirriurn rubrurn 19140 3820 2920 
?Irrrtirrrrrds 0 560 120 

DATE: 23- 08- 89 DEI'l'H: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrium fundyense 
Cemtium fusus 
Ceratium lortgipes 
Ceratium minutum 
Dinophysis acuminata 
Dinophysis norvegica 
Dirrophysis rotttndata 
Dinophysis sp. 
Cmnyaulax spinifera 
Gbnyaulax triacantha 
G y d i n i u m  sp. 
Peridiniunr conicum 
Peridinium sp. 
Peridirtium triqueta 
Scrippsiella trochoidea 
Cerataulina pelagica 
Chaetoceros compressus 
Chaetoceros constrict us 
C~haetoreros clebilis 

Chaetoceros sp. 
Ditylum brightweili 
Fragilaria sp. 
Gyrosigma littorale 
Gyrosigma sp. 
Leptocylindrus dunicus 
Lpptocylindrus minimus 
Lycmophoru lyrtgbyei 
Nrtzschia closterium 
Nttzschta pseutlodelicatissirna 



STATION NUMBERS 

ORGANISMS 
131eurosigmrr angulutum 
Pleurosigma strigosum 
Rhizosolenia delicatula 
Skeletonenla costatum 
Thalassiosira grauirla 
Thulassiothrix nitzschiodes 
Acartia sp. 
Brachionus sp. 
Drstephartus speculrtm 
Eutreptia sp. 
Nelicostomella sp. 
Mesdirrium rubrum 
Tintinrrids 

STATION NUMBERS 

ORGANISMS 
Ceratium lorigipes 
Geratium minutum 
Dinophysis acuminata 
Dinophysis a c u h  
Dinophysis noruegica 
Dinophysis rotundata 
Dinophysis sp. 
Gonyaulux spinifera 
Gonyaulax triacarrtha 
Cgrodirtium aureolum 
Gyndirrium sp. 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoiclea 
Actinoptychus undulatus 
Gerataulina pelagica 
Chtocerou debilis 
Ghaetoceros laciniosus 
Chaetocem simplex 
Chaetoceros social& 
Chaetoceros sp. 

DATE: 30- 08- 89 DEPTW: SURFACE 



STATION NUMBERS 

ORGANISMS 
Corethron cricphilurn 
Coscinodiscus sp. 
Ditylum brighhuelli 
Fragilaria sp. 
Cuinardia jkaccicla 
Gyrosigma littorale 
Cgrosigrna tennuissirnurn 
I.eptacylinclrus danicus 
Leptotylindrus minimus 
Lycrnophora lyrrgbyei 
Nitzschia closterium 
Nitzschm pseudodelicutissirna 
Nitzschia pungens 
Pleumsigrna angulaturn 
Pleurosigma sp. 
Rhizosolenia delicatula 
Skeletonerna costaturn 
Thalassiosim condensata 
Thalassir,sim gmoida 
Thalassiothrix nitzschiocles 
Acarlia sp. 
Distepharrus speculurn 

Mesodinium rubrurn 
Tinlinriicls 
3Fntinnopsis campanula 



DA'E: 06- 09- 8 9  DEPTH: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexarutrr urn fundyense 
Ceraliurn longipes 
Ceratiurn rninulurn 
Dcnophysis acurninala 
Dcnophysis riorvegica 
Dircophyscs rotundata 
Drnophysis sp. 
Conyaulax spinifera 
Cyd in iurn  sp. 
Per~drrriurn sp. 
Perrderiiurn lriqueta 
Scrippsit?lla trochoiclea 
Actinoptychus undulatus 
Cerataulina pelagica 
Chaetoceros constrictus 
Chaetoceros decipiens 
Chaetoceras laciniosus 
Ctiuetoceros simplex 
Chaetoceras sp. 
Corrthron criophilurn 
Coscinodiscus sp. 
Dctylurn brlghtwelli 
Guinardia flaccida 
Gyros%ma littomle 
Gyrosrgn~a lennuissirnurn 
I~plucylcndrus danicus 
Lc~ptocylcrrdrus rninimus 
Lycn~ophora lyngbyei 
Mitzschia closkriurn 
Nitzschia pseudodelicatissirna 
Nctzschia pungens 
Pleurosigrna angulaturn 
Pleurosigrna formovurn 
P1eun)sigrna sp. 
Rhrzosolenia clrlicatula 
Skeletorierna costatum 
Thalassiosira gravida 
Thalassiosira sp. 
Acartca sp. 
Il~stephanuu speculum 
Eutreptca sp. 
f1~~lrcostor~~ella sp. 



STATION NUMBERS 

ORGANISMS 

Mesodinrum rubrunz 
Nothulca sp. 
'fintirrnids 
Tintinnopsis campanula 

STATION NUMBERS 

ORGANISMS 
Alexanclrcum fundyense 
Alexandrium (duplet) 
Alccrandrium (quadruplet) 
Cemtrurn fusuv 
Ceratium lonyipes 
Ceratiurn minutum 
Ceratium tripas 
Cochloclinium sp. 
Dinoph.ysis acuminata 
Dinophysis acuta 
Dinophysis norueglca 
Dinophysis rotundala 
Dinophysis sp. 
Gonyaulax spinifera 
Gynxlinium aureolurn 
Gyyrodrniunz sp. 
Peridirrium conicum 
Peridinrum excerrtricum 
Peridinium ouatum 
Peridinium sp. 
Peruiinium triqueta 
Scrippsiella trochoiclea 
Biddulphia obtusa 
Ckrataulma pelagrca 
Chaetoceros compressus 
Chuetoceros constrictus 
Chaetoceros convol utus 
Chaetoceros debilis 
Chaetoceros decipiens 

DATE: 13- 09- 89 DEPT11: SURFACE 
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DATE: 20- 09- 89 DEPTII: SURFACE 

STATION NUMBERS 
1 

ORGANISMS 
Alexarulrium fundyense 1600 
Alexandrium (duplet) 40 
Alexard rium (planozygote) 0 
Cerc~tiurn fusus 0 
Cemtium longipes 20 
Ceratium minutum 109340 
Ceratium tripos 40 
Binophysis acuminata 240 
Dinophysis acuta 20 
Dinophysis norvegica 300 
Dirwphysis rotundala 0 
Dinuphysis sp. 80 
Cunyaulax spinifera 80 
Cyrwlinium aumolum 3880 
G y d i n i u m  sp. GOO 
Peridiniunr conicum 0 
I'eridinium depressurn 0 
Peridinium ovatum 60 
Peridinium sp. 2960 
Peridinium triqueta 100 
Scrippsiella tmhoidea 120 
Ceralaulina pelagica 0 
Chaetoceros compres~us 20 
Chaetoceros constrictus 40 
Chaetoceros debilis 0 
Chaetoceros decipiens 0 
Chaetoceros laciniosus 40 
Chaetoceros simplex 20 
Ghaetoceros socialis 80 
Chaetoceros sp. 100 
Corethron criophilum 
Coscinodiscus sp. 
Coscinosira polychorda 
Bitylum brtghtwelli 
Guinardia fluccicla 
Cgrosigma litlorale 
l;eptocyltndrus minimus 
Nitzschia closterium 
Ntlzschra pseudodelicatissima 
Nttzschia pungpns 
Meurosigma angutatum 
Khtzosolenta delicatulu 



Rhizosolenia shrubsolei 
Skeletonema costutum 
Syneclra sp. 
Thalassiosira condenvata 
Thulassiosira gravida 
Thalassiosira sp. 
Thalassiothrix nitzschrocles 
Acartia sp. 
Brachionus sp. 
Uistephanus speculum 
Euglena sp. 
Eutreptia sp. 
Fuuella sp. 
filicostomella sp. 
iMesodinium rubrurn 
Notholca sp. 
'rintinnids 
Tintinnopsis campanula 



DATE: 27- 09- 89 DEF'TW. SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandriurn fundyense 
Cercltium minutum 
Cemtium tripos 
Dinophysis acuminata 
Dinophysis noruegtca 
Dinophysis rotunda fa 
Dinophysis sp. 
Cdnyaulax spinifera 
Gynniinium uureolum 
G y d i n i u m  sp. 
Peridinium sp. 
Peridinium triqueta 
Pramentrurn micans 
Scrippsiella trochoidea 
Actircoptychus undulatus 
Chaetocerus constrictus 
Chaeheros decipiens 
Chaetoceros laciniosus 
Chaetoceros simplex 
Corethron criophilum 
Coseinodiscus sp. 
Ditylum brrghtwelli 
Gurnardia jluccula 
Gyrosigma [asciola 
Gyrosigma littorale 
Leptocylindrus minirnus 
Nitzschia ctosterium 
Nilzschia pseudoclelicatissima 
Paralia sulcata 
Pleurosigrnc~ angulatum 
Rhizosolenia ttelicatula 
Rhizosolerria hebetnta 
Khizosolerticz shrubsolei 
Skeletonenta costatum 
Syrbedra sp. 
Thalassiusira gravida 
Thalass~osira sp. 
lir~alasstothrix rritzschr(des 
Drsttrphanus speculum 
Euglena sp. 
Eulreptia sp. 
l~trl~costorr~trlla sj) 



Eatinnids 
Tintinnopsis cantpanula 

DATE: 05- 10- 89 DEYI'EI: SURFACE 

STA'rTON NUMBERS 

ORGANISMS 
Cemtium minuturn 
Binophysrs acurninata 
Dinoptkysis sp. 
G y d i n i u m  sp. 
Peridinium sp. 
Prorocentrurn rnicarrs 
Actrrioptychus unddatus 
Biddulphia regia 
Ct~aetoeeros debilia 
Ghaetoeeros furcellatuv 
Chaetoceros simplex 
Chaetoceros socialis 
Gorrthron criophilurn 
Coscinodisc~~s sp. 
Ditylurn brightwelli 
Cuinardia flaccicla 
Gymsigma fasciola 
Gyrosigma terrnuissirnurn 
LRplocylindrus minirnus 
Lycrnophora lyr~gbyei 
Naoicula sp. 
Nitzschia closteriurn 
Nitzschia pseudodelicatissirno 
h r a l i a  sulcata 
131eurosigma angulatum 
Meurosigmcr sp. 
Skeletonemu costaturn 
Thalassiosrra condensata 
T!iuiass~osrra decrpienu 
I I 1 hulass~osrra sp. 
J'hatcissrothrix nitzschiodes 
Acartra sp. 
Drstephnnus spc~culurn 
Eutrrpt~a sp. 
M ~ S O L ~ I I L ~ U I ~ L  rubrum 
T~nt~rrrilds 



091 
0 
0Z9 
OZ 
0 
0 
0 
0 
0 
0 
0 
OZE 
0 
a2 
0 
OPZ 
OF 
0 
0 
09 
0 
0 
0 
OP 
0 
OZ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
OP 1 
0 

P T 



STATION NUMBERS 

ORGANISMS 
Alexadrium fundyense 
Cerutium minulum 
Dinophyszs acuta 
G y d i r ~ i u m  aumolurn 
Cyraiiniurn sp. 
Peridiniurn sp. 
Actinoptychus undulatus 
Ghaetocems debilis 
Clhaetocems simplex 
Chrethmn cr~ophrlum 
Coscinudiscus sp. 
Ditylum brightwelli 
Lqtocylindrus rninirnus 
Nauicula sp. 
Nitzschia closterium 
Nitzschia pseudodelicatisszma 
Pleumigma strigosurn 
Rhabdonerna adriaticum 
NhizoldenM stolterfothii 
Rhizosolerria delicatula 
Rhizosdenia fmgillima 
Skeletorrerna costaturn 
Streptotheca thamensis 
'fialassiosim condenvatu 
l'halassiosim decipiens 
Thalassiot hrix nitzschiodes 



DATE: 25- 10- 89 DEfvl'1-I: SURFACE 

STATION NUMBERS 

ORGANISMS 
Alexandrrum furrdyense 
C'emtium minutum 
Dir~ophys~s acuta 
Uinophysis norvegica 
Dinopliysrs sp. 
&nyaulm sprnifem 
Cyrwtinium aureolum 
Gyrdirrium sp. 
Peridinium sp. 
Peridinium triqueta 
Scrippsiella trochoidea 
Actirioptychus undulatus 
Biddulphia obtusa 
Chaetoceros debilis 
Chaetocems laciniosus 
Crhaetoceros simplex 
Gorethrctn criophilum 
Coscinodiscus sp. 
E;loscinosira polychorda 
Ditylum brightwelli 
Leptoctylindrus darricus 
kptocylindnrs minimus 
Lycmophora lyngbyei 
Nuvicula sp. 
Nitzschia closterium 
Nitzschia pseud~lelicat~ssirna 
Nifzschia pungens 
Pleumigma strigosum 
Rhizololenia stolterfothi~ 
Nhizosulenra delicatula 
Rhizosoleniu setigera 
Skeletonema costatum 
Thalassiosira condensata 
Thalassiosim decipiens 
Thalassiosira graviclu 
Thalassiosira sp. 
Thulassiuthrix nitzschiocles 
Acurtin sp. 
Bistephanus speculum 
Eutreptia sp. 
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APPENDIX 5. List of marine microalgal species observed for the first time during 1988 and 
1989. 

Ceratium tripos 
Cochlodinium sp. 
Peridinium excentricum 
Peridinium willei 
Phalacroma pulchellum 
Achnanthes sp. 
Amphiprora sp. 
Asterionella formosa 
Bacteriastrum sp. 
Cerataulina bergonii 
Cerataulina sp. 
Chaetoceros divorsus 
Chaetoceros radicans 
Chaetoceros subtilis 
Eucampia zoodiacus 
Fragilaria oceanica 
Fragilaria stria tula 
Grammatophora sp. 
Rhabdonema sp. 
Rhizosolenia gracillima 
Strepfotheca thamensis 
Striatella sp. 
Surirella sp. 
Synedra ulna 
Tabellaria sp. 
Thalassiothrix longissima 
Dinobryon sp. 
Eutintinnus sp. 
Proplectella sp. 
Tintinnopsis sacculus 


