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ABSTRACT 

Martin, J, L., M. M. LeGresley, and P. M. Strain, Phytoplankton monitoring in the Western Isles region of the Bay 
of Fundy during 1997-98. Can. Tech. Rep. Fish. Aquat. Sci. 2349: iv + 85 p. 

A monitoring program was initiated in May 1987 to study phytoplankton populations in the Western Isles 
region of the Bay of Fundy, southwest New Brunswick. This report provides another 2 yr of data to add to the 
results from 1987-96 published previously. Samples were collected for phytoplankton distribution and abundance as 
well as plant nutrients (ammonia, nitrate, phosphate and silicate) at four locations - Brandy Cove, Lime Kiln Bay, 
Deadmans Harbour and the Wolves Islands. Additional parameters measured included sec chi depth, and depth 
profiles for fluorescence, temperature and salinity, Samples were collected at the surface from all locations and 
additional discrete depths of 10 m, 25 m, and 50 m were sampled at the Wolves. 

Dominant species (>103 cells L·1
) during the 2-yr period were Guinardia delicatula, Leptocylindrus 

danicus, Leptocylindrus minimus, Mesodinium rubrum, Pseudo-nitzschia delicatissima group, and Skeletonema 
costatum, M, rub rum and the P. delicatissima group have been observed at concentrations> 1 0,000 during all of the 
past 12 yr. Whereas Alexandrium fundyense (the organism responsible for producing paralytic shellfish toxins) 
concentrations exceeded 103 cells C 1 during the 4 yr 1993-96, during 1997-98, highest concentrations observed 
were 8.2 x 103 cells L·1 and 6.7 x 103 cells L·1

, respectively, 

During 1998, another sampling site in mid Passamaquoddy Bay was added as a result of concentrations of 
M. rub rum exceeding one million cells L'! during a 4-wk period in the northern Passamaquoddy Bay area, which 
was responsible for low numbers of salmon mortalities, 

Highest and lowest temperatures (OA-15.5°C) were measured at Brandy Cove as well as lowest salinities 
(23.85). Silicate values ranged from OA4 to 14.6 11M; phosphate levels ranged from 0.34 to 1.13 flM; nitrate values 
were from 0,03 to 9.87 flM; and ammonia ranged between 1.18 to 6.72 flM. 

Martin, J. L., M, M. LeGresley, and P. M. Strain. Phytoplankton monitoring in the Western Isles region of the Bay 
of Fundy during 1997-98. Can, Tech, Rep, Fish. Aquat. Sci. 2349: iv + 85 p, 

Un programme de surveillance a ete lance en mai 1987 pour etudier les populations phytoplanctoniques de 
la region Ouest de la Baie de Fundy, au sud-ouest du Nouveau- Brunswick. Ce rapport ajoute 2 annees de donnees 
aux resultats deja publies des annees 1987-96. Les echantillons d'eau pour l'analyse de phytoplancton et de 
nutriments (silicates, phosphates, nitrates et ammoniac) ont ete preleves a quatre emplacements (Brandy Cove, Lime 
Kiln, Deadmans Harbour ainsi qu'en proximite des lIes Wolves). Le phytoplancton a ete identifie et denombre et les 
autres parametres teis que la profondeur du secchi, Ie profil de la temperature, la fluorescence et de la salinite en 
profondeur ont ete mesures aussi. Aux quatre emplacements, les echantillons ont ete preleves a la surface et en plus 
nous avons aussi echantillonne trois profondeurs (10 m, 25 met 50 m) aux Wolves. 

Les especes principales «103 cellules L·1
) pendant ces deux annees etaient Guinardia delicatula, 

Leptocylindrus danicus, Leptocylindrus minimus, Mesodinium rubrum, Ie complexe Pseudo-nitzschia delicatissima, 
et Skeletonema costatum. M. rubrum et Ie complexe P. delicatissima ont ete observes pendant les 12 dernieres 
annees en concentrations >10,000. Tandis que Ie Alexandriumfundyense, l'organisme responsable de l'intoxication 
paralysante par les mollusques (IPM) atteignait un niveau eleve (au-del a de 10,000 cellules L·1

) dans chacune des 
quatre annees 1993-1996, pendant les annees 1997-98, leurs concentrations maximales etaient de 8.2 x 103 cellules 
L·1 et de 6.7 x 103 cellules L·1 respectivement. 

Durant I'ete de 1998, un autre emplacement a ete ajoute au centre de la Baie de Passamaquoddy en raison 
des concentrations de M, rubrum qui ont atteint plus d'un million de cellules L·1 pendant 4 semaines dans Ie secteur 
nord de la Baie de Passamaquoddy et qui ont cause des faibles mortalites de saumons. 

Les temperatures minimales et maximaIes (OA-15.5°C) ont ete observees a Brandy Cove ainsi que les 
salinites minimales (23.85). La teneur en silicates variait de 0.44 et 14.6 flM; la teneur en phosphate de 0.34 a 1.13 
flM; les nitrates de 0.03 a 9.87 flM; et l'ammoniac de 1.18 et 6.72/lM. 



INTRODUCTION 

A phytoplankton monitoring program was 
initiated in the Western Isles region of the Bay of 
Fundy in 1987. Initially, the study was partially 
funded by the salmonid aquaculture industry due to 
growing concerns worldwide that the incidents of fish 
mortalities, especially those held captive in net pens, 
were increasing (Anderson 1989; Smayda 1990). The 
purposes of the study were: to establish baseline data 
on phytoplankton populations since little detailed 
work had been published since the earlier studies by 
Gran and Braarud (1935); to identify harmful algal 
species that could potentially cause harm to the 
aquaculture industry; to provide an early warning to 
the industry by sorting and identifying samples soon 
after collection; and to determine patterns and trends 
in phytoplankton populations. In addition, it could 
provide an early warning to regulatory agencies such 
as the Canadian Food Inspection Agency (CFIA) for 
the occurrence of species that produce toxins 
resulting in shellfish toxicities and closures of 
shellfish beds to harvesting, generally during the 
summer. 

Harmful algal blooms have been known to 
affect fish through either of the following: toxins, 
clogging of gills or asphyxiation. Farmed fish are 
particularly vulnerable to harmful phytoplankton 
blooms because they cannot avoid blooms by 
swimming away and heavy mortality could occur 
within hours. Today the salmonid mariculture 
industry in southwest New Brunswick consists of 
more than 80 active farms (Fig. 1). In addition, a 
number of applications for new sites in the spring of 
2001 have been submitted. Another purpose of the 
study is to determine whether there are environmental 
changes as a result of the salmon industry. Therefore, 
this report includes records of ecological 
observations for the 2-yr period beginning January 
1997 until December 1998. 

Although the majority of phytoplankton 
species occur in the environment without causing 
adverse effects, there are a few that are known to 
cause harm. For example, in the Bay of Fundy, 
Alexandrium fundyense and Pseudo-nitzschia 
pseudodelicatissima are species responsible for 
producing toxins associated with the syndromes 
paralytic shellfish poisoning (PSP) and amnesic 
shellfish poisoning (ASP or domoic acid poisoning). 
In these cases, shellfish that had been feeding on 
harmful species accumulate toxins with no obvious 
effects to the shellfish themselves. The toxins are 
then stored in their tissues and when the shellfish are 
eaten by vertebrate consumers, including humans, 

illness and, in some cases death, has resulted. PSP 
toxins and resulting shellfish toxicity have been 
around in the Bay of Fundy for hundreds of years 
(Prakash et al. 1971) and both our studies and PSP 
shellfish toxicity results show that A. fundyense 
occurs annually (Martin and White 1988; Martin et 
al. 1999). 

Domoic acid was first detected in shellfish 
in the Bay of Fundy in 1988 and the causative species 
was determined to be P. pseudodelicatissima (Martin 
et al. 1990; Haya et al. 1991). During this event, the 
shellfish harvesting areas affected were located in 
Passamaquoddy Bay. It was not until 1995 that 
shellfish beds were closed again in the Bay of Fundy 
as a result of unacceptable levels of domoic acid and, 
in this case, the areas affected were outside 
Passamaquoddy Bay (Martin et al. 1998). 

A. fundyense has not only been responsible 
for human illnesses as a result of PSP, but it has also 
affected fisheries. For example, in 1976 and 1979, 
hundreds of tonnes of Atlantic herring, Clupea 
harengus harengus, died from PSP toxins that the 
herring accumulated through the food chain (White 
1980). In 1987, 14 humpback whales died after 
feeding on mackerel (Scomber scombrus) that had 
eaten zooplankton that in turn had fed on A. 
fundyense (MacKenzie 1988; Haya et al. 1990). 

Results from the earlier years on the 
monitoring program have been published previously 
(Wild ish et al. 1988, 1990; Martin et al. 1995, 1999). 
This report presents results from analyses of 
phytoplankton, plant nutrients, temperature and 
salinity during the 2 yr, 1997 and 1998. 

MATERIALS AND METHODS 

The number of sampling sites in the 
southwest New Brunswick area of the Bay of Fundy 
has changed since the program started in 1987. 
Initially, 12 sites were sampled with 10 located in the 
Letang area, where the majority of the aquaculture 
sites were located at that time, and the remaining two 
located in Harbour de Lute (Campobello Island), in 
close proximity to another aquaculture site. The 
following year, the number of sampling sites 
expanded to 18, with additional sites in 
Passamaquoddy Bay around Deer Island, Deadmans 
Harbour and the offshore site at the Wolves. In 1992, 
sampling was reduced, due to financial constraints, to 
the four stations that continue to be monitored today 
(Fig. 2). These include: Brandy Cove (#17 - a 
brackish site influenced by the Saint Croix River 



estuary), Lime Kiln Bay (#3 - Letang estuary where 
a number of aquaculture sites are located), Deadmans 
Harbour (#15 - an open bay with offshore influence), 
and the Wolves Islands (#16 - an offshore indicator 
site). 

Sampling was conducted during the 2 yr, 
1997 and 1998, aboard the research vessel, 
PANDALUS III. Weekly samples were collected 
from May 13 to the end of September in 1997 and 
from May 12 to the end of October in 1998. 
Biweekly sampling was conducted in the month of 
October 1997 and monthly during all other months in 
1997 and 1998. Extra samples were collected in 1998 
from sites in northern and mid-Passamaquoddy Bay 
during the time when brick-red patches of water were 
observed. 

Either a Seabird Model 19 or Model 25 was 
used to collect vertical profiles of temperature, 
salinity and fluorescence at each site. Salinity results 
are reported on the Practical Salinity Scale (1980). 

Phytoplankton and nutrient samples were 
collected at the surface by bucket from all four 
stations and at depths of 10m, 25 m, and 50 m with a 
Niskin bottle at station #16. During the summer 
months a vertical plankton haul was made with a 20-
11m mesh net, 0.3 m in diameter. A subsample was 
preserved with formalin:acetic acid (1: 1 by volume) 
for further identification and SEM. In addition, a live 
sample was taken for further identification and 
culture of selected organisms. Live phytoplankton 
samples were immediately iced for the return trip to 
the laboratory. 

Samples for ammonia, nitrate (nitrite and 
nitrate), phosphate and silicate were frozen 
immediately and later measured using a Technicon 
Autoanalyzer II as described by Strain and Clement 
(1996). 

Samples and data were recorded according 
to date, location and depth; as well, an independent 
identification number was assigned at the time of 
collection. Information was entered, maintained and 
accessed in a database. Individual net haul results and 
individual depth profiles from the Seabird profiler 
were stored separately. 

Water samples (250 mL) were immediately 
preserved with 5 mL formalin:acetic acid. Later, 50-
mL subsamples were settled in Zeiss counting 
chambers for 16 h. All phytoplankton greater than 5 
11m were identified and enumerated (as cells L-1

) 

using a Nikon inverted microscope. Further identifi-
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cation was done using either a JEOL JSM-5600 
scanning electron microscope (SEM) or a Hitachi S-
2400 SEM. Sample preparation for SEM was as 
follows: samples were rinsed with 250 mL distilled 
water (prefiltered 1.3 11m) onto a 3-l1m (Poretics) 
polycarbonate filter using a 25-mm MiIlipore vacuum 
filtration apparatus. Diatoms were cleaned with the 
permanganate oxidation method (Has Ie and Fryxell 
1970) while samples with thin walls and/or 
unarmoured dinoflagellates were dehydrated in a 
series of ethanol solutions (20, 50, 70, 85, 95%) 
prepared with distilled water and absolute ethanol for 
a minimum of 10 min at each step, finishing with 
three rinses of 100% ethanol. For the final drying 
step, three changes of hexamethyldisilazane (HMDS) 
were used (Bray et al. 1993; Kaczmarska et al. 2000), 
a minimum of 10 min each, allowing the last rinse to 
evaporate slowly at room temperature. Filters were 
mounted on stubs, then coated with gold-palladium in 
a Hummer sputtering system. 

For species identification purposes, the P. 
delicatissima group included species of both P. 
pseudodelicatissima and P. delicatissima; the P. 
serlata group included the species P. multiseries, P. 
pungens and P. seriata. Alexandrium fundyense cells 
included all its life cycle stages, and if different 
stages in its life cycle were observed, they were 
recorded separately as well. Its life cycle stages 
include: duplets or triplets (asexually dividing cells) 
that are observed early in the bloom, fusing (sexual 
division where two cells fuse together), planozygote 
(large cell formed from the fusing cells) and cysts or 
resting spores. 

RESULTS 

There were a total of 24 and 29 sample days 
in 1997 and 1998, respectively. Numbers of samples 
analyzed were higher during 1998 (195) than during 
1997 (164) due to the persistence of the fall diatom 
bloom and the extension of weekly sampling. 

PHYTOPLANKTON 

Numbers of samples analyzed for 
phytoplankton density were 164 in 1997 and 195 in 
1998. During the 2 yr, 150 species of phytoplankton 
and smaller zooplankton were identified (Appendix 
O. Identification and enumeration results for 
phytoplankton are listed in Appendix 2. Organisms 
that were observed at concentrations greater than 
10,000 cells L'! during the 2 yr are listed in Table 1 
in alphabetical order. Dominant species during the 2 
yr were: Chaetoceros compressus, Guinardia 



Table 1. Organisms detected at levels greater than 
10,000 cells L-1

. 

1997 
Asterionellopsis glacialis 
Chaetoceros compressus 
Cylindrotheca closterium 
Ditylum brightwellii 
Guinardia delicatula * 
Heterocapsa triquetra 
Leptocylindrus danicus 
Leptocylindrus minimus * 
Mesodinium rubrum 
Pseudo-nitzschia delicatissima group * 
Skeletonema costatum * 
Thalassiosira decipiens 
Thalassiosira no rdenskioe ldii 

1998 

Cerataulina pelagica 
Chaetoceros compressus 
Chaetoceros debilis 
Chaetoceros socialis 
Guinardia delicatula * 
Guinardia flaccida * 
Lauderia annulata 
Leptocylindrus danicus 
Leptocylindrus minimus 
Mesodinium rubrum 
Pseudo-nitzschia delicatissima group 
Scrippsiella trochoidea 
Skeletonema costatum * 
* levels greater than 100,000 cells L- J 

delicatula, Leptocylindrus danicus, L. nummus, 
Mesodinium rubrum, P. delicatissima group, and 
Skeletonema costatum. Species with concentrations 
greater that 100,000 cells L-1 in 1997 were: G. 
delicatula (1.49 x 105

), L. minimus (1.69 x 10\ P. 
delicatissima group (1.17 x 10\ and S. costatum 
(2.24 x 105

). In 1998, there were three species 
observed at concentrations greater that 100,000 cells 
L-1 and the concentrations were all from Brandy 
Cove: G. delicatula (2.12 x 105

), G. jlaccida (1.62 x 
105

), and S. costa tum (1.05 x 10\ 

Only one dinoflagellate species was present 
in the greater than 10,000 cells L-1 group in each of 
the years, 1997 (Heterocapsa triquetra) and 1998 
(Scrippsiella trochoidea). Interestingly, A. jundyense 
was observed at concentrations greater than 10,000 
cells L-1 during the 4 yr 1993-96. During 1997 and 
1998, the highest concentrations observed were 8200 
and 6720 A. jundyense cells L-1

. A. jwzdye/lse, the 
organism responsible for producing paralytic 
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shellfish toxins, is observed annually, but intensity of 
the bloom varies greatly from year to year. During 
most years, blooms are initiated in late May to early 
June with highest numbers observed in mid-July. In 
1997, cells were observed at Deadmans Harbour and 
the Wolves Islands on April 21 and at Lime Kiln and 
Brandy Cove on May 13. Highest concentrations 
(8200 cells L-1

) were detected on June 24 at 
Deadmans Harbour. Where sampling was conducted 
at discrete depths at the Wolves, few cells were 
detected at depth. Cells persisted in the waters 
throughout the fall and into October. During 1998, A. 
jundyense numbers began to increase in early May 
and continued to be observed at low concentrations 
through late September. Figure 3 shows 
concentrations of A. fundyense from all four locations 
since 1988. Since 1995, the maximum concentrations 
during the bloom have been decreasing. 

Additional samples for phytoplankton 
enumeration were collected during the late summer 
of 1998 when red-tide patches of the ciliate M. 
rub rum were observed in the mid- and northern 
Passamaquoddy Bay. Some patches were 20-50 m 
wide and as long as 1-2 km, although they were 
sometimes broken up into several lobes. M. rub rum 
was the dominant organism in the area and 
represented up to 95% of the total algal population. 
Surface water temperature was higher than at the four 
regular sampling sites (18°C) and salinity was 31.5-
32.0 psu. All nutrient levels were lower in the red­
tide area than those from Brandy Cove, where 
concentrations of M. rubrum were considerably 
lower, suggesting that M. rubrum cells were utilizing 
nutrients. Levels measured were: nitrate + nitrite -
0.20-0.48 11M in the red-tide area and 2.95-4.47 11M 
at Brandy Cove; ammonia - 2.29-3.88 and 3.86-4.10 
11M, respectively; phosphate, 0.66-0.77 and 0.78-1.04 
11M; and silicate, 3.97-5.82 and 5.08-7.33 11M. 

The P. delicatissima group refers to a 
number of different species that are difficult to 
differentiate without the use of an electron 
microscope because of their small size in width (1.5-
2.0 11m). They include P. pseudodelicatissima and P. 
delicatissima. The P. seriata group includes P. 
multiseries and P. pungens. Figure 4 shows an SEM 
photo of P. multiseries and P. pungens that co-exist 
in Bay of Fundy waters. In this report, P. multiseries 
and P. pungens are grouped into the P. seriata 
complex. 

Table 2 shows the number of species 
observed on each sample day during the 6-yr period, 
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Table 2. Number of species observed on each day of sampling since 1993. 

Date # species Date # species Date # species 
1/7/93 23 1/11/94 21 1/26/95 27 

2/12/93 27 2/8/94 18 2/27/95 21 
3/9/93 18 3/15/94 29 

3/29/94 32 3/20/95 25 
4/15/93 32 4/28/94 30 4117/95 37 
5/12/93 46 5/10/95 42 
5/26/93 43 5/l7/94 26 5/23/95 46 
6/1/93 57 5/24/94 46 
6/7/93 48 6/7/94 38 6/6/95 54 
6/15/93 54 6/14/94 47 6/13/95 50 

6/21/94 43 6/2l/95 52 
6/24/93 48 
6/29/93 51 6/28/94 55 6/27/95 56 
7/6/93 59 7/5/95 49 
7/13/93 61 7/11/94 62 7/12/95 45 
7/20/93 59 7/19/94 62 7/19/95 48 
7/26/93 59 7/26/94 63 7/24/95 38 
8/3/93 60 8/4/94 53 8/2/95 32 
8/10/93 62 8/9/94 50 8/8/95 39 
8/16/93 57 8/16/94 47 8/17/95 47 
8/23/93 49 8/23/94 50 8/22/95 58 
8/30/93 57 8/30/94 66 8/29/95 52 
9/7/93 43 9/6/94 53 9/5/95 55 

9/13/93 34 9/13/94 52 9/12/95 53 
9/20/93 31 9/20/94 58 9/20/95 65 
9/27/93 40 9/27/94 54 9/26/95 54 
10/12/93 27 10/4/94 43 10/10/95 57 
10/25/93 39 10/17/94 45 iO/24/95 41 
ll112/93 33 11117/94 25 11122/95 34 
11123/93 24 
12/7/93 32 12/13/94 24 12/19/95 29 

1993-98. Highest numbers of organisms observed in 
anyone sample day during each year were: 62 
(1993), 66 (1994), 65 (1995), 64 (1996), 68 (1997), 
and 72 (1998). The 2 yr, 1997 and 1998, are 
interesting to note as numbers increased during those 
years. This also contributed to the degree of difficulty 
in analyzing samples and increased analysis time per 
sample. 

SALINITY 

Salinity results are in Appendix 3. Lowest 
values during the 2 yr were measured at Station #17 
(23.85) on May 20, 1997. Highest salinity values 
were measured at #16, the Wolves with 32.81 at 
bottom on September 1, 1998. 

Date # species Date # species Date # species 
1123/96 21 1/20/97 29 1/20/98 17 
2/20/96 20 2/24/97 35 2/10/98 28 

3/19/96 23 3118/97 30 3/26/98 35 
4/29/96 42 4/21/97 44 4/21/98 35 
5/8/96 47 5/13/97 45 5/l2/98 70 

5/20/97 48 5/19/98 69 
5/22/96 56 5/26/98 69 
6/6/96 52 6/3/97 50 6/2/98 59 
6110/96 57 6/10/97 61 6/9/98 65 
6/17/96 54 6/17/97 59 6/17/98 72 
6/25/96 64 6/24/97 58 6/23/98 50 

6/29/98 46 
7/9/96 44 7/9/97 44 7/7/98 51 
7/15/96 37 7114/97 41 7114/98 61 
7/23/96 35 7/21/97 41 7/21/98 66 
7/30/96 39 7/29/97 42 7/28/98 53 
8/6/96 43 8/5/97 48 8/4/98 54 

8/12/96 44 8110/97 55 8/1 1/98 64 
8/20/96 45 8/19/97 61 8/18/98 51 
8/27/96 58 8/26/97 51 8/25/98 53 

9/1/98 62 
9/9/96 46 9/3/97 66 9/8/98 67 
9/17/96 51 9/15/97 65 9/15/98 61 
9/24/96 51 9/22/98 54 

10/1/97 68 9/29/98 50 
10/8/96 48 10114/97 61 10/13/98 59 
10/21/96 50 10/26/98 50 

11112/97 49 11110/98 52 

12/17/96 37 12/9/97 51 12/8/98 43 

TEMPERATURE 

Water temperature ranged from 0.4 (March 
19) to 15SC (August 10) in 1997 at Station #17 
(Appendix 3). For the three other sample sites, the 
range was from 1.0-14.1oC (Station #15). Figure 5 
shows temperature results from Brandy Cove and 
Deadmans Harbour from 1988 through 1998. 

NUTRIENT ANALYSES 

Nutrient results are located in Appendix 3. 
Silicate values ranged from 0.44 (Station #15, June 
23, 1997) to 14.6).IM (Station #17, March 26, 1998). 
Phosphate ranged from 0.34 (Station #16 - 10 m, 
August 18, 1998) to 1.13).IM (Station #3, November 



12, 1997). Nitrate values were between 0.03 (Station 
#16 - 10 m, August 18, 1998) and 9.87 )1M (Station 
#16 - 50 m, December 8, 1998). Nitrite ranged from 
0.03 (Station #16 - 10 m, August 18, 1998) to 0.71 
I1-M (Station #17, October 14, 1997). Ammonia 
values ranged from 1.86-7.63 I1-M in 1997 with both 
extremes observed at the Wolves (Station #16 - 25 m, 
October 14 and at the surface, September 3, 
respectively). During 1998, the ammonia levels 
ranged from 1.18-6.72 !-LM, with the low value again 
measured on November 10 at the Wolves at 25 m and 
the high value detected at the surface on May 12 at 
Lime Kiln Bay, #3. Silicate, phosphate and nitrate 
values for Lime Kiln and Deadmans are plotted on 
Fig. 6-8. 

DISCUSSION 

The majority of phytoplankton and smaller 
zooplankton occur in the Bay of Fundy without 
causing adverse effects. Prior to 1988, the species of 
major concern was A.fundyense, which is responsible 
for unsafe levels of toxins in shellfish. It was a well 
established fact that shellfish harvesting areas would 
be closed to harvesting at some time during the year 
- generally during the summer months. Shellfish are 
monitored for toxins at regular intervals (through a 
program that was initiated in 1944 and is now one of 
the longest continuous datasets of its kind in the 
world) by the Canadian Food Inspection Agency. 
Records indicate that shellfish in the Bay of Fundy 
become toxic every year. This is not surprising as the 
presence of very few cells in a plankton net haul or as 
few as 20 cells L· j can result in PSP toxins at a 
detectable level in shellfish from an adjacent area. 
Unfortunately, in the early stages of setting up the 
monitoring program, the wild blue mussel (Mytilus 
edulis) industry was closed to harvesting in 1944 and 
has never reopened. Data from this monitoring 
program, as well as toxin uptake and depuration 
studies, indicate that during a good part of the year it 
would be possible to harvest mussels that would be 
safe for consumption and below the regulatory limit 
for harvesting. Certain regions such as 
Passamaquoddy Bay would be potential sites for 
mussel culture as the numbers of A. fUl1dyel1se tend to 
be lower than in the areas more exposed to offshore 
waters and higher concentrations of A. fUlldyense 
cells. 

Fish kills were experienced in the late 1970s 
as a result of PSP toxins that had gone through the 
food chain and ultimately killed hundreds of tonnes 
of herring held captive in herring weirs. Also, in the 
mid-1980s, PSP toxins were detected in mackerel and 
implicated in whale mortalities. However, results 
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from the monitoring program indicate that the 1990s 
have been years with low concentrations of A. 
fundyense. Results from the monitoring program 
indicate that numbers since 1987 have been 
considerably lower than the high concentrations 
observed in the late 1970s and in 1980 when 
concentrations as high as 1 million cells L'! were 
observed. A number of parameters such as 
environmental data, phytoplankton community 
structure, and trend analyses are being examined to 
further understand this pattern. 

Red tides caused by the organism M. rub rum 
were observed in Passamaquoddy Bay during the 4 
wk of August 20 through September 17, 1998. 
During the red-water events, brick-red patches of 
cells were observed drifting through some salmon 
farms. M. rub rum concentrations observed in water 
samples collected from waters with discolouration 
exceeded 1 million cells L·!. As a result, an 
additional monitoring site was added in mid­
Passamaquoddy Bay. This red tide resulted in the 
salmon aquaculture industry being impacted by algal 
blooms for the first time in northern Passamaquoddy 
Bay when low level mortalities were observed. 
Although red tides of M. rub rum had been observed 
in this area in previous years, the number of 
aquaculture operations in the area was minimal; 
however, numbers of sites increased in the fall of 
1997 as a result of sites relocating from the Lime 
Kiln area. 

Although M. rubrum does not produce a 
toxin, it is possible for stress and mortalities among 
aquatic organisms to occur through secondary effects 
such as asphyxiation as a result of oxygen depletion. 
The red tide of 1998 caused low level salmon 
mortalities during late stages of the bloom or during 
bloom decay. Salmon exhibited symptoms of stress 
associated with low oxygen resulting from a 
combination of the red tide, decreased currents and 
elevated temperatures. Oceanographic processes 
controlling phytoplankton dynamics in the area 
indicate that upper Passamaquoddy Bay waters are 
suitable for high primary production and the 
generation of red tides as a result of the area being 
shallow, warm, having low flushing rates and 
stratification in August (Trites and Garrett 1983; Fred 
Page, Biological Station, 531 Brandy Cove Road, 
St Andrews, NB E5B 2L9, pers. commun.). This 
phenomenon of water discolouration as a result of 
high concentrations of M. rub rum has been observed 
in both the presence and absence of aquaculture - for 
example, red-water sightings prior to 1998 were 
observed during 1975, '77, '79, '89, and '93 (White 
et al. 1977; Jennifer Martin, Biological Station, 531 



Brandy Cove Road, St. Andrews, NB E5B 2L9, pers. 
commun.). Although results from the Brandy Cove 
monitoring site indicate that M. rubrul71 occurs 
annually in the region, it was found that it rarely 
forms dense aggregates in the Saint Croix River; 
therefore, the mid-Passamaquoddy Bay site would be 
better suited to studying northern Passsamaquoddy 
Bay blooms. As a result, this site was added to the 
regular sampling program. 

Species that have been observed in the Bay 
of Fundy that have been known to cause problems 
elsewhere in Canada or the world include: 
Dinophysis spp. (Fernandez et al. 1998), 
Prorocentrum spp. (Lawrence 1998) (diarrhetic 
shellfish toxins); C. convolutus, C. cOllcavicornis 
(Horner et al. 1990, 1997), Gyrodiniul11 aureolum 
(Dahl and Tangen 1990, 1993; Romclhane et al. 
1998) and L. minimus (Clement and Lembeye 1993; 
Albright 1993) (salmon mortalities). Although these 
species are known to occur each year in the Fundy 
region, there have not been any documented incidents 
of harmful effects to date. 

The P. delicatissima group of cells, which 
includes P. pseudodelicatissima and P. delicatissima, 
has been observed at concentrations greater than 
10,000 cells L'! during each year of the sampling. 
Further culture and SEM work needs to continue on 
these strains of Pseudo-nitzschia to determine which 
particular species occurs at a particular time or, if 
they co-exist, at what proportions they exist in nature. 

P. pseudodelicatissima was only observed at 
densities great enough to produce domoic acid during 
1988 and 1995. Highest concentrations observed in 
the 2-yr period of this study were 1.7 x 105 cells L'! at 
a depth of 10 m at the Wolves on June 17, 1997. The 
next highest value observed was 7.68 x 104 cells L'! 
at the surface at Deadmans Harbour on June 3, 1997. 
Analyses of large quantities of cells collected in 
plankton tows from the earlier May/June blooms did 
not produce detectable levels of domoic acid. 
However, those from the later August/September 
blooms (concentrations exceeding 1 million cells L· j 

in 1988 and 1995) were associated with domoic acid 
production (when shellfish exceeded the regulatory 
limit for domoic acid). 

Unfortunately we are unable to predict 
phytoplankton densities from year to year. We are, 
however, able to provide an early warning to industry 
and regulatory agencies of the progress of a particular 
bloom. During the 1998 M. rubrum red tide, we were 
able to do more cooperative work with the salmon 
aquaculture industry to study the bloom. It is 

6 

important to understand that every species is unique 
and information particular to one species cannot be 
applied to another - especially when trying to 
determine mitigation measures. Monitoring indicates 
wide interannual variation in density of populations 
and the necessity to monitor, at the very least weekly, 
in order to provide an early warning. In addition, as 
industries expand and new industries are introduced, 
environmental monitoring is essential. 

In the future, should fish pens be located in 
areas prone to red tides, we recommend monitoring 
during the period when red tides are common. For 
this particular region, this is late summer. For areas 
with little historical data, if water discoloration is 
observed, monitoring should be initiated. 
Identification of the causative organism is essential as 
every species is unique and behavioral patterns can 
differ according to species and geographic location. 
As the upper Passamaquoddy Bay is susceptible to 
red tides, it is recommended that waters be 
monitored, at minimum, on a weekly basis and 
authorized personnel notified of water discoloration 
for research and advice on mitigation techniques. 
From the results of these observations, phytoplankton 
is an essential component to be measured. Additional 
knowledge of the physical oceanography of the area 
would contribute towards better understanding events 
such as bloom initiation, transport and decay. 
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Fig. 1. Locations of salmonid aquaculture sites in 1998. 
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Fig. 4. SEM photo of P. multiseries and P. pungens that co-exist in Bay of Fundy waters. 
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Species list for 1997 & 1998 
Dinoflagellates 
Alexandrillm fimdyense 
A lexandrium fundyense (cyst) 
Alexandrillmfimdyense (duplet) 
Alexandrillmfllndyense (fusing) 
Alexalldrium fundyense (quadruplet) 
Alexandriumfimdyense (triplet) 
Alexandrillm ostenfeldii 
Amylax triacantha 
Armoured dinoflagellate 
Ceratium arcticum 
Ceratillm filSUS 
Ceratium horridllm 
Ceratillm kofoidii 
Ceratillm lineatllm 
Ceratillm longipes 
Ceratium minutum 
Ceratillm spp. 
Ceratillln tripos 
Dinop/zysis aClllninata 
Dinophysis acuta 
Dillophysis norvegica 
Dinophysis pulchella 
Dinophysis spp. 
Gonyaulax digitale 
Gonyaulax spinijera 
Gyrodinillm spp. 
Heterocapsa triquetra 
Minuscula bipes 
Plwlacroma rotunda tum 
Prorocelltrum micans 
Prorocelltrum minimum 
Prorocentrulll spp. 
Protoperidiniulll brevipes 
Protoperidinium conicum 
Protoperidinillm denticulatllm 
Protoperidinium depressllm 
Protoperidinillm divergens 
Protoperidinillm excentricllm 
Protoperidinium leonis 
Protoperidinium ovatum 
Protoperidinillln spp. 
Scrippsiella trochoidea 
Unarmoured dinoflagellate 

Diatoms 
Achnanthes spp. 
Actinoptychlls senarillS 
Asterionella formosa 
Asterionella spp. 
Asterionellopsis glacialis 
Asterionellopsis kariana 
Bacillaria paxillijer 
Bacterosira bathyomphala 
Ceratalllina pelagica 
Chaetoceros affinis 
Chaetoceros altamicus 
Chaetoceros borealis 
Chaetoceros brevis 
Chaetoceros compressus 
Chaetoceros concavicornis 
Chaetoceros cOllstrictus 
Chaetoceros convolutlls 
Chaetoceros cOllmlutus var. trisetosa 
Chaetoceros dalliclls 
Chaetoceros debilis 
Chaetoceros decipiells 
Chaetoceros diadema 
Chaetoceros didymus 
Chaetoceros filrcellatlls 
Chaetoceros ingolfianus 
Chaetoceros laciniosus 
Chaetoceros loren:,ianlls 
Chaetoceros perpusillus 
Chaetoceros similis 
Chaetoceros simplex 
Chaetoceros socialis 
Chaetoceros spp. 
Chaetoceros spp. (phaeoceros) 
Clzaetoceros sllbtilis 
Chaetoceros tenuissimus 
Chaetoceros teres 
Corethron criophilum 
CoscinodiscllS spp. 
Cyclotella spp. 
Cylindrotheca closterillm 
Dactyliosolen fragilissimus 
Detonllia pllmila 
Ditylul1l briglztH'ellii 
Eucampia groenlandica 



Diatoms (continued) 
Eucampia spp. 
Eucampia zodiacus 
Fragilaria spp. 
Grammatophora marina 
Guinardia delicatula 
Guinardia Jlaccida 
Guinardia striata 
Gyrosig ma fasciola 
Gyrosigma littorale 
Gyrosigma tennuissimum 
Helicotheca tamesis 
Lallderia allllulata 
Leptocylindrus danicus 
Leptocylindrus mediterranells 
Leptocylindrus minimus 
Licmophora abbreviata 
Licmopho ra Jlabellata 
Lithodesmium undulatum 
Melosira ambigua 
Melosira monoliformis 
Melosira spp. 
Navicula spp. 
Odontella au rita 
Odontella obtusa 
Odolltella regia 
Paralia marina 
Pennate diatom 

Pleurosigma / Gyrosigma 
Pleurosigma anglllatum 
Plellrosigma anglliatum var. strigosa 
Porosira glacialis 
Proboscia alata 
Pseudo-nitzschia delicatissima group 
Pseudo-nitzschia seriata group 
Pseudo-nitzschia spp. 

Rhabdonema spp. 
Rhizosolenia hebetata 
Rhizosolenia imbricata 
Rhizosolenia pungens 
Rhizosolenia setigera 
Rhizosolenia spp. 
Skeletonema costatum 
Stephanopyxis turris 
Striatella unipunctata 
Thalassionema nitzschioides 
Thalassiosira angulata 
Thalassiosira auguste-lineata 
Thalassiosira baltica 
Thalassiosira decipiens 
Thalassiosira gravida 
Thalassiosira nordenskioeldii 
Thalassiosira oestrllpii 
Thalassiosira rotula 
Thalassiosira spp. 
Triceratillm altemans 

Others 
Brachionlls spp. 
Copepoda 

Dictyocha speculum 
Dinobryon spp. 
Ebria tripartita 
Eutreptia / Eutreptiella 
Favella spp. 
Helicostomella spp. 
M esodinillln rubrum 
Notholca spp. 
Parafavella spp. 
Ptychocylis spp. 
Salpingella spp. 
Tintinnids 



ORGANISM 
20-Jan-97 

3 15 16-0m 16-lOm 16-25m 16-50m 17 

Armoured dinoflagellate 20 
Ceratium Uneatwn 20 
Ceratiwn spp. 20 
Ceratium tripos 20 
Prorocentrum micans 20 
Actinoptychus senariLls 80 
Asterionellaformosa 20 
Asterionellopsis glacialis 40 
Chaetoceros spp. 40 
CoscinodiscLls spp. 20 
Cylindrotheca closteriLlm 200 80 280 480 280 100 
Ditylum brightwellii 20 20 20 20 
Grammatophora marina 20 
Guinardia delicatula 40 40 20 
Leptocylindrus minimLls 20 40 20 
Licmophorajlabellata 240 20 
Lithodesmiwn undulatwn 20 
Navicula spp. 40 20 20 20 20 
Odofltella obtusa 20 
Pseudo-nitzschia delicatissima group 200 120 180 80 40 
Pseudo-nitzschia seriata group 20 20 
Rhabdonema spp. 20 
Skeletollema costa tum 40 20 20 
Thalassiosira spp. 40 
Copepoda 20 
Dictyocha speculum 20 20 
Helicostomella spp. 20 
Mesodilliwn rubrwn 20 40 100 100 
Tintinnids 60 100 20 

24-Feb-97 
Armoured dinoflagellate 20 
Actinoptychus senarius 40 
Asteriollellopsis glacialis 60 20 
Asteriolle/lopsis kariana 20 
Chaetoceros altallticLls 20 
Chaetoceros spp. 40 20 
Chaetoceros subtilis 20 
Coscillodiscus spp. 20 40 60 
Cylindrotlzeca closteriLlm 60 20 80 380 280 40 
Ditylllln brightwellii 40 20 
Gral/ll/latoplzora marina 120 
Guinardia delicatula 20 
Gyrosigma fasciola 20 
Helicotlzeca tamesis 20 
LeptocylindrLls minimus 20 40 
Licmoplzora abbreviata 80 
Lithodesmillm undulatum 60 20 
Melosira ambiglla 20 
Melosira monolijonnis 200 
Melosira spp. 20 
Navicula spp. 100 80 20 20 100 60 20 
Odontella aurita 140 
ParaUa marina 20 
Pleul'osigma / Gyrosigma 20 40 
Pleurosigma angulatLIm 40 
Pseudo-nit~schia delicatissima group 160 260 240 460 460 100 20 
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Rhabdonema spp. 20 
Rhizosolenia setigera 20 
Skeletonema costatum 20 60 100 120 40 
Thalassionema nitzschioides 20 20 20 40 
Thalassiosira spp. 20 
Copepoda 20 
Dictyocha speculum 20 20 
Mesodillium rubrum 40 
Tintinnids 20 60 

18-Mar-97 
Armoured dinoflagellate 20 20 
Asterionella formosa 40 
Asteriollellopsis glacialis 20 
Chaetoceros spp. 20 60 40 
Corethroll criophilum 20 
Coscinodiscus spp. 40 
Cylilldrotheca closterium 20 80 40 60 120 
Ditylwn brightwellii 20 20 60 
Grammatophora marina 20 
Guillardia delicatula 20 
Lauderia annulata 20 
Leplocylindrus minimus 20 20 
Lithodesmiwll ulldulatum 20 
Melosira ambigua 20 
Melosira spp. 20 
Navicula spp. 60 80 40 
Odolltella aurita 20 
Pleurosigma I Gyrosigma 20 
Pleurosigma angulatum var. strigosa 20 
Porosira glacialis 20 
Pseudo-nitzschia delicatissima group 260 300 460 260 80 260 200 
Pseudo-nitzschia seriata group 20 
Skelelollema costalllfll 40 80 100 40 140 
Thaiassiollema nitzschioides 20 
Thaiassiosira gravida 40 
Tizalassiosira spp. 20 20 40 40 
Copepoda 20 
Dictyocha speculufll 20 20 20 20 
Dillobryoll spp. 20 
Mesodinium rubrllln 20 80 

21-Apr-97 
Alexalldrillm fimdyense 40 20 
Armoured dinoflagellate 20 20 20 20 
Ceratiumlilleatwn 20 
Ceratiwll tripos 20 
Achllanthes spp. 20 
Asteriollellopsis glacialis 40 80 
ASleriollellopsis karialla 20 20 
Chaetoceros cOllstrictlls 20 
Cizaetoceros debilis 20 20 60 60 260 
Cizaetoceros illgoljianus 80 20 
Chaetoceros simplex 60 
Cizaetoceros spp. 260 80 420 420 160 60 940 
Cizaetoceros sllbtilis 20 
COScillOdisCllS spp. 20 20 20 
Cylilldrolheca closlerium 40 60 140 60 100 200 20 
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21-Apr-97 (continued) 

Dactyliosolenfragilissimus 20 
Detonula pumila 100 20 
Ditylwn brightwellii 100 20 20 
Grammatophora marina 20 
Guillardia delicatula 40 20 
Gyrosigma fasciola 20 20 
Leptocylindrus m'inimus 20 40 20 40 40 
Licmophora abbreviata 40 20 20 
Melosira monoliformis 40 40 
Melosira spp. 20 
Navicula spp. 40 20 60 80 40 80 60 
Odolltella allrita 40 20 
Odontella regia 20 
Porosira glacialis 20 
Pselldo-nit;:schia delicatissima group 460 1900 700 860 900 660 300 
Pseudo-nit::.schia seriata group 80 
Rhabdollema spp. 20 20 
Rhizosolenia setigera 40 
Skeletonema costatllm 120 60 120 100 200 140 20 
Thalassionema nitzschioides 20 
Thalassiosira auguste-lineata 20 20 60 20 
Thalassiosira decipiens 80 40 20 
Thalassiosira gravida 40 60 20 20 20 40 60 
Thalassiosira nordenskioeldii 420 40 260 420 300 800 
Thalassiosira spp. 460 320 560 60 20 1420 
Dictyocha speculum 20 20 
Mesodiniwll rllbrum 120 20 40 20 20 460 
Ptychocylis spp. 40 
Tintinnids 40 20 40 100 

13-May-97 
Alexalldriwnfundyense 40 160 40 
Alexandriwn fimdyense (duplet) 40 
Armoured dinoflagellate 80 40 40 20 20 40 
Protoperidinium spp. 40 120 
Scrippsiella trochoidea 40 
Achllallthes spp. 40 
Asteriollellopsis glacialis 20 
Ceratalllilla pelagica 20 
Chaetoceros affinis 120 
Chaetoceros compresslls 40 40 20 80 
Chaetoceros debilis 880 360 1080 1300 2..t0 300 1200 
Chaetoceros diadema 40 60 
Chaetoceros filrceliatlls 40 880 920 380 340 80 
Chaetoceros ingolfianlls 440 320 760 500 40 60 1000 
Chaetoceros lacilliosllS 40 20 40 
Chaetoceros perpllsillus 200 80 80 
Chaetoceros simplex 80 40 40 
Chaetoceros spp. 1000 600 1200 1100 400 320 1840 
CoscinodiscllS spp. 20 
Dactyliosolenfragilissimus 20 
Dityillm brightwellii 40 40 80 20 40 40 
Guillardia delicawla 40 
Gyrosigma fasciola 40 
Latlderia alllwiata 20 
Leptocylindrus minimllS 120 200 160 20 80 
Melosira spp. 20 
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13-May-97 (continued) 

Navicula spp. 20 100 40 40 
Odontelia aurita 40 20 
Pleurosigma I Gyrosigma 40 
Porosira glacialis 40 40 20 20 80 
Pseudo-nitzschia delicatissima group 2480 3240 1600 1260 700 520 1120 
Pseudo-nitzschia seriata group 40 
Rhi::.osolenia setigera 40 
Skeletonema costatum 360 640 160 420 240 220 160 
Thalassionema nitzschioides 40 40 20 20 
Thalassiosira augllste-lineata 120 60 40 
Thalassiosira baltica 20 40 
Thalassiosira decipiens 1600 1240 2080 2580 680 680 2240 
Thalassiosira gravida 120 200 80 160 40 80 160 
Thalassiosira nordenskioeldii 7760 5920 8760 9700 3720 2500 9960 
Thalassiosira spp. 120 520 20 180 80 80 
Dictyocha speculum 40 20 20 
Dinobryon spp. 80 
Mesodinillm rllbrwn 240 360 760 20 200 
Tintinnids 40 80 80 20 40 

20-May-97 
A lexandrillmfimdyense 20 
Armoured dinoflagellate 40 100 20 100 
Ceratium IOllgipes 40 20 20 
Ceratiwll tripos 40 
Dinophysis Ilorvegica 100 
Protoperidillillm spp. 160 20 
Scrippsiel/a trochoidea 40 
Unarmoured dinoflagellate 20 
Asteriollelia spp. 20 
Asteriollel/opsis glacialis 80 20 80 
Asterionel/opsis kariana 20 
Ceratalllina pelagica 40 
Chaetoceros compresslls 40 40 100 
Chaetoceros debilis 440 100 20 1400 800 60 120 
Chaetoceros decipiens 40 
Chaetoceros filrceliatlls 20 240 900 60 80 
Chaetoceros illgolfianus 120 20 100 200 
Chaetoceros lacinioslls 20 
Chaetoceros simplex 40 120 
Chaetoceros spp. 640 260 440 1840 2300 160 1000 
Chaetoceros sllbtilis 20 20 
COSCillOdisCllS spp. 80 20 20 
Cylindrotlzeca c/osterium 160 20 200 200 140 80 
Dactyliosolellfragilissimlls 80 
Ditylulll brightwellii 40 20 40 300 60 
Eucalllpia zodiacus 80 
Guinardia delicalllia 20 
Leptocylilldrus minimlls 120 40 40 160 100 40 
Licmophora abbreviata 40 100 
Melosira ambigua 20 
Navicllia spp. 40 120 
Odontel/a aurita 20 20 40 
Porosira glacialis 40 40 40 
Pseudo-nitzschia delicatissima group 5520 3240 2640 7400 8500 460 160 
Pseudo-nitzschia seriata group 20 
Rhabdonema spp. 20 
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20-May-97 (continued) 

Skeletonema costatum 1480 1140 1160 1560 1600 360 40 
Thalassionema nitzschioides 40 
Thalassiosira auguste-lineata 40 20 80 
Thalassiosira baltica 40 
Thalassiosira decipiens 1760 540 460 5600 7600 500 3600 
Thalassiosira gravida 80 20 40 480 20 80 
Thalassiosira nordenskioeldii 4840 2220 2540 25200 27100 540 7000 
Thalassiosira spp. 120 360 240 240 400 160 
Copepoda 40 20 
Dictyocha speculum 120 20 
Mesodillium mbmm 120 20 20 40 80 
Tintinnids 200 40 20 100 20 

03-Jun-97 
A lexalldriumfimdyense 40 40 40 
Armoured dinoflagellate 40 120 160 
Ceratiwlllzorridum 40 40 
Ceratium lOllgipes 40 120 
Dillophysis acwnillata 80 
Dinophysis acuta 80 
Dillophysis spp. 40 
Heterocapsa triquetra 40 
Protoperidinium conicLlm 20 
Protoperidilliwll ovatwll 20 
Protoperidilliwll spp. 120 240 120 
Asteriollellopsis glacialis 40 40 120 60 
Asterionellopsis kariana 80 40 20 
Chaetoceros compress us 40 40 40 80 
Chaetoceros debilis 480 160 320 1320 320 180 420 
Chaetoceros decipiells 80 40 120 40 
Chaetoceros filrcellatLls 40 200 40 320 
Chaetoceros illgolfianus 200 40 580 
Chaetoceros laciniosus 80 120 40 
Chaetoceros spp. 240 360 400 720 280 40 2540 
Chaetoceros subtilis 40 20 
Chaetoceros teres 60 
Corethroll criophilum 40 
Coscinodiscus spp. 40 20 
Dactyliosolenfragilissimus 80 80 
Ditylwn brightwellii 280 320 200 240 240 60 
Eucampia zodiacLls 240 80 80 60 
Guinardia delicatula 40 80 
G uina rdia flaccida 40 
Gyrosigmafasciola 20 
Leptocylilldms danicus 80 160 80 100 
Leptocylindrus minimus 280 240 360 480 80 620 
Melosira spp. 120 20 
Navicula spp. 40 20 20 
Paralia marina 40 
Porosira glacialis 80 40 80 40 20 
Pseudo-nit~schia delicatissima group 33400 76820 68470 68470 3800 720 880 
Pseudo-Ilit::.schia seriata group 20 
Skeletollema costalllm 1840 5200 1720 1960 2040 660 
Thalassionema nitzschioides 80 40 
Thalassiosira auguste-lilleata 160 80 240 20 20 
Thalassiosira baltica 40 40 20 20 
Thalassiosira decipiells 4840 3080 5120 10560 4800 1520 1000 
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03-Jun-97 (continued) 

Thalassiosira gravida 280 200 600 520 240 60 20 
Thalassiosira nordenskioeldii 14040 8120 11680 16080 8360 840 180 
Thalassiosira spp. 80 280 480 40 
Copepoda 40 
Dictyocha speculum 80 40 160 40 
Mesodinium rub rum 40 560 720 160 280 
Tintinnids 80 400 200 320 240 

lO-Jun-97 
Alexandriumftllldyense 280 800 560 40 20 80 
Alexandrium Jundyense (duplet) 40 120 40 
Alexandriwnftllldyense (triplet) 40 
Armoured dinoflagellate 400 240 240 40 
Ceratium horridum 200 
Ceratium lineatum 40 
Ceratium longipes 120 20 
Dinophysis acwa 40 20 
Dinophysis spp. 40 
Heterocapsa triquetra 600 720 240 40 
Minuscula bipes 40 
Protoperidiniulll denticulatulll 80 
Protoperidinium divergens 20 
Protoperidiniwn spp. 40 160 40 40 60 20 
Scrippsiella trochoidea 120 40 40 
Asterionellopsis glacialis 280 80 360 200 100 60 
Asterionellopsis kariana 40 
Chaetoceros compress us 80 120 240 120 140 40 
Chaetoceros debilis 960 400 600 640 860 280 800 
Chaetoceros decipiens 240 200 120 80 40 
Chaetoceros diadema 140 20 
Chaetoceros Jurcellatus 40 40 20 40 
Chaetoceros ingolfianus 80 40 60 40 
Chaetoceros laciniosus 200 280 360 120 80 40 
Chaetoceros simplex 240 
Chaetoceros spp. 400 280 1040 640 540 180 160 
Chaetoceros sLlbtilis 20 
Chaetoceros teres 80 
Coscinodiscus spp. 40 20 
Cylindrotheca closterium 160 120 120 560 300 340 560 
Dac tyliosolen Jrag ilissimus 40 200 40 
Ditylum brightwellii 80 160 120 80 160 20 80 
Eucampia zodiacus 80 40 
GlIinardia delicawla 280 20 
Leptocylindrus danicus 40 120 
Leptocylindrus minimus 400 80 280 520 320 100 2280 
Licmophora abbreviata 40 
Melosira ambigua 40 
Navicula spp. 40 80 120 40 
Pleurosigma / Gyrosigllla 20 
Pleurosigma angulatum 80 40 120 
Porosira glacialis 80 20 
Pseudo-nitzschia delicatissima group 30060 30060 58450 11400 60120 9200 4800 
Pseudo-nitzschia seriata group 160 20 
Rlzizosolenia hebetata 40 
Rlzi:osolenia setigera 40 
Skeletollema costatum 1160 1080 1760 4160 3920 2200 160 
Tlzalassionema nitzschioides 80 100 60 
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Thalassiosira auguste-lineata 280 40 60 80 40 
Thalassiosira baltica 80 
Thalassiosira decipiens 3080 3000 5320 3800 6320 2840 2080 
Thalassiosira gravida 120 80 160 40 20 80 
Thalassiosira nordenskioeldii 2280 600 920 360 220 180 40 
Thalassiosira spp. 200 40 40 100 
Brachionus spp. 40 40 
Copepoda 40 120 40 20 
Dictyocha speculum 80 120 40 
Favella spp. 80 
Mesodinium rubrum 640 8360 2200 360 160 1840 
Parafavella spp. 40 
Tintinnids 120 160 280 60 80 320 

17-Jun-97 
Alexandrillm fimdyense 680 560 2200 80 
Alexandriwnfundyense (duplet) 80 80 
Armoured dinoflagellate 40 40 80 
Ceratium horridum 80 40 
Ceratiwn spp. 40 
Dinophysis acuminata 40 
Dillophysis acuta 40 40 
Gymnodinium spp. 40 80 
Heterocapsa triquetra 280 200 560 
Protoperidinium ovatum 40 40 
Protoperidiniwn spp. 240 200 280 120 
Scrippsiella trochoidea 40 200 160 
Asteriolleliopsis glacialis 480 600 480 1520 300 80 
Cerataulilla pelagica 40 40 
Chaetoceros compreSSllS 760 1720 1680 26-+0 360 180 40 
Chaetoceros constrictus 80 
Chaetoceros debilis 3640 4320 4040 88-W 600 100 1560 
Chaetoceros decipiens 280 400 600 400 160 60 200 
Chaetoceros diadem a 40 160 80 40 
Chaetoceros filrceliatlls 40 40 
Chaetoceros illgo/fiallus 80 120 240 80 80 20 
Chaetoceros lacinioslls 640 520 960 600 40 20 
Chaetoceros lorellzianus 80 
Chaetoceros simplex 20 80 
Clzaetoceros spp. 840 3560 2160 1000 200 180 480 
Clzaetoceros teres 20 80 
Coscillodiscus spp. 40 40 
Cylindrotheca closterium 520 440 1480 3680 720 220 1200 
Dactyliosolell fragilissimus 200 240 40 40 
Ditylwn brightwellii 200 120 160 160 80 80 
Eucampia zodiacus 200 120 80 120 80 
Fragilaria spp. 80 40 20 
Gllinardia delicatula 120 120 160 360 120 
Leptocylindrus dalliclls 120 240 400 360 60 20 440 
Leptocylilldrlls minimus 520 520 800 720 580 60 9800 
Licmoplzora abbreviata 240 120 280 120 
Melosira spp. 20 
Navicula spp. 40 40 20 40 
Pleurosigma anglllatum 40 
Porosira glacialis 40 80 20 40 
Pseudo-nitzschia delicatissima group 7080 5640 2280 116900 2960 660 9160 
Pseudo-nitzschia seriata group 80 40 200 160 100 120 
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17-Jun:97 (continued) 

Rizabdonema spp. 80 40 
Rhizosolenia hebetata 40 20 
Skeletonema costa tum 520 440 120 840 520 300 
Stephanopyxis turris 40 
Thalassionema nitzschioides 160 60 20 40 
Thalassiosira auguste-lineata 120 40 80 80 100 
Thalassiosira decipiens 2920 2720 2040 10000 2380 400 720 
Tlzalassiosira gravida 200 40 
Thalassiosira nordenskioeldii 640 80 360 560 140 20 
Tlzalassiosira spp. 280 160 40 80 80 
Brachionus spp. 40 
Copepoda 40 80 
Dictyoclza speculum 240 20 
Mesodiniwn rubrllm 15840 6320 5800 40 1520 
Para/avella spp. 80 40 
Ptyclzocylis spp. 40 
Tintinnids 640 520 680 120 40 520 

24-Jun-97 
Alexandriwn fundyense 480 8200 2280 120 80 
Alexandrilllllfimdyense (duplet) 80 400 80 
Armoured dinoflagellate 160 160 120 40 
Ceratiwn filSlIS 80 
Ceratiwll Izorridwn 160 160 80 
Ceraliwll liflealClm 40 
Ceratiwfl longipes 80 
Dilloplzysis acwninata 80 40 
DiflOplzysis acllla 80 80 
Dinoplzysis spp. 40 
Heterocapsa triqlletra 80 5320 480 40 
Protoperidiflium denticlllatwn 40 
Protoperidinilllll spp. 200 120 200 80 
Scrippsiella troclzoidea 1280 360 
Asteriollellopsis glacialis 880 240 840 600 380 520 
Cizaetoceros COl11preSSllS 6080 6320 4120 11280 1560 1120 160 
Cizaetoceros cOflstrictus 80 40 
Chaetoceros debilis 3360 2280 1480 3240 680 320 160 
Clzaetoceros decipiens 560 720 480 720 40 160 40 
Chaetoceros diadellla 40 
Chaetoceros iflgolfianlls 240 40 160 240 40 40 
Cizaetoceros laciniosLls 240 360 480 360 40 
Cizaetoceros loren::.iaflLls 40 
Cizaetoceros spp. 1520 2960 2000 1600 1400 1640 200 
Clzaetoceros teres 160 80 40 40 40 
Coscinodisclls spp. 40 80 40 40 
Cylilldrotheca closterium 480 1120 800 2160 720 800 200 
Dactyliosolen/ragilissimus 240 80 20 120 
Detonula pWllila 80 
Dityllllll briglztwellii 80 80 200 160 60 
ElIcal11pia spp. 80 
Eucalllpia zodiacus 40 
Guinardia delicawla 320 120 40 120 40 120 
GlIinardiaflaccida 40 
Leptocylifldrus daniclls 560 280 480 1000 80 120 1120 
Leptocylilldrlls l11iflilllUS 3840 320 680 1200 480 600 168670 
Navicula spp. 240 40 60 80 80 
Pleurosigma aflgulatul11 80 
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Porosira glacialis 40 40 
Proboscia alata 40 
Pseudo-nitzschia delicatissima group 1200 280 440 2480 660 720 
Pseudo-nitzschia seriata group 560 40 120 600 80 40 
Rhi~osolenia hebetata 40 
Skeletonema costawm 240 40 160 80 200 400 
Stephanopyxis turris 20 
Thalassionema nitzschioides 140 40 40 
Thalassiosira augllste-lineata 80 80 240 80 60 40 
Thalassiosira decipiens 240 440 720 520 120 
Thalassiosira gravida 40 
Thalassiosira nordenskioeldii 80 280 80 160 40 80 40 
Thalassiosira spp. 480 260 400 
Copepoda 80 80 
Dictyodza speculum 160 400 120 20 
Elltreptia / Eutreptiella 200 
Helicostomella spp. 40 40 
Mesodinillm rubrum 400 320 200 
Para/avella spp. 160 
Tintinnids 160 120 200 480 80 80 160 

09-Jul-97 
Alexalldriwn fimdyense 20 40 80 
Amylax triacantha 40 
Armoured dinoflagellate 80 20 40 40 20 
Ceratiwn Izorridllm 120 180 20 
Ceratillm lineatllm 40 20 20 
CeratiwlZ IOllgipes 20 80 
Ceratiwn tripos 40 
Dinop/zysis acwninata 140 40 20 40 20 
Dinop/zysis aCllta 20 100 20 20 
Dinop/zysis spp. 20 20 60 20 20 
Gonyaulax spinijera 20 
Heterocapsa triqZletra 20 20 40 
Protoperidinium conicum 20 
ProtoperidiniZlm spp. 80 60 60 40 80 
Scrippsiella troc/zoidea 20 
AsteriolZellopsis glacialis 20 40 80 40 300 
CerataZllina pelagica 40 1400 
Cizaetoceros compressZls 20 
Cizaetoceros constrictZls 20 
Chaetoceros iorenzianZls 20 
Chaetoceros simplex 100 
Chaetoceros spp. 60 
CoscinodiscZls spp. 20 
Cylindrotheca closteriZlm 100 60 80 500 140 380 75150 
Dactyliosolenfragilissimus 60 440 
DitylZlll1 brightwellii 40 20 
Eucampia zodiacus 60 
Guinardia delicalLlla 740 20 40 20 41750 
Leptoc:.:lindrus minimus 20 40 40 40 160 
Licmoplzora abbreviata 20 
Navicula spp. 20 80 20 
Pleurosigma angulatZlln 40 20 
Pseudo-nitzschia delicatissima group 80 40 20 20 60 25050 
Pselldo-lZit:sclzia seriata group 20 20 100 
Rlzizosolenia Izebetata 40 
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09-Jul-97 (continued) 

Skeletonema costatum 20 220 1920 
Thalassiosira decipiens 20 
Thalassiosira spp. 20 
Copepoda 20 80 20 20 20 20 20 
Dictyocha speculum 100 80 20 60 80 
Eutreptia I Eutreptiella 120 
Helicostomella spp. 60 80 
Mesodinillm rubrum 2120 1140 4100 1400 220 1780 
Tintinnids 280 140 440 700 320 280 

14-Jul-97 
A lexandrium fundyense 20 100 
Armoured dinoflagellate 120 180 140 120 20 20 
Ceratium horridum 60 100 
Ceratium lineatllm 20 40 
Ceratium longipes 20 60 20 20 
Ceratium spp. 40 
Dinophysis acwninata 40 40 120 20 120 
Dinophysis acllla 40 20 20 80 40 
Dinophysis norvegica 20 
Dinopilysis pulchella 40 
Dinophysis spp. 140 40 20 40 
Heterocapsa triquetra 160 520 540 
Protoperidiniwn spp. 40 20 120 40 60 120 
Scrippsiella trochoidea 80 
Asterionellopsis glacialis 20 20 100 60 
Cerataulina pelagica 40 20 2080 
Chaetoceros simplex 480 
Chaetoceros spp. 20 120 
Coretilron criopililum 40 
Cylindrotheca c/osteriwn 280 380 720 10-1-0 380 260 3960 
Dactyliosolen frag ilissimlls 400 
Ditylwll brightwellii 20 20 
Guillardia delicatula 680 40 160 60 20 53440 
Leptocylilldrlls minimus 120 
Licmophora abbreviata 60 
Navicula spp. 20 20 60 40 
Paralia marina 20 
Pleurosigma angu/atum 20 20 20 120 
PSel/do-nitzschia delicatissima group 60 100 400 60 40 5120 
Rhizosolenia imbricata 40 
Skeletonema costatum 20 80 60 100 60 2120 
Tizalassiollema nitzschioides 20 
Thalassiosira spp. 40 
Braclzionlls spp. 40 
Copepoda 20 20 20 20 
Dictyocha speculum 80 260 520 100 200 
Elttreptia I Eutreptiella 20 80 80 
Helicostomella spp. 20 120 
Mesodiniwll rub rum 3320 2260 3120 800 1520 
Notholca spp. 20 
Tintinnids 340 540 1360 2160 20 60 5440 
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21-Jul-97 

Alexandrium fundyense 80 60 80 120 
Armoured dinoflagellate 100 220 20 100 20 160 
Ceratiwn arcticum 40 
Ceratillm horridum 20 
Ceratillm lineatum 40 20 20 
Ceratillm longipes 160 120 60 160 120 20 
Ceratium minLl!um 20 
Dinophysis aCllminata 40 40 260 20 180 
Dinophysis aCllta 20 20 40 
Dinophysis norvegica 20 40 
Dinophysis spp. 20 20 80 40 
Heterocapsa triquetra 40 60 20 
Protoperidinium ovatum 40 
Protoperidinium spp. 120 60 60 
Scrippsiella trochoidea 20 60 
Asterionellopsis glacialis 20 20 
Cerataulina pelagica 20 40 60 20 520 
Chaetoceros furcellatus 20 
Chaetoceros simplex 20 60 20 100 20 940 
Chaetoceros spp. 20 100 
Cylindrotheca closterium 540 60 80 160 480 200 940 
Dactyliosolenfragilissimus 20 20 580 
Ditylwn brightwellii 20 20 
Guinardia delicatula 4920 460 8720 11720 10920 880 148630 
Guinardiaflaccida 60 
Gyrosigma fasciola 20 
Leptocylindrus minimus 40 60 20 20 660 
Licl/loplzora abbreviata 60 20 
Navicula spp. 80 60 20 40 
Paralia marilla 20 
Pleurosigma angulatum 40 40 20 240 
Pseudo-nitzschia delicatissima group 80 40 40 120 220 100 1620 
Rlzizosolenia setigera 20 
Skeletonema costa tum 60 20 20 40 140 
Thalassiosira decipiells 40 
Copepoda 20 40 20 40 
Dictyoclza speculum 160 160 160 220 100 240 
Eutreptia / Eutreptiella 540 4260 160 
Helicostomella spp. 40 
Mesodillillln rubrum 1480 300 320 1320 120 1280 
Tintinnids 880 240 160 1480 1020 220 840 

29-Jul-97 
Alexandrillln fundyense 20 100 60 
Armoured dinoflagellate 40 780 160 
Ceratium horridwn 60 
Ceratiwn lilleatum 40 160 20 
Ceratium longipes 200 160 80 
Ceratiwn spp. 20 20 
Ceratillln tripos 60 
Dinophysis acuminata 120 240 60 
Dillophysis aCl/{a 20 120 
Dillophysis Ilorvegica 20 60 
Dinophysis pulchella 80 
Dinophysis spp. 60 20 
Heterocapsa triquetra 260 1660 20 
Protoperidilliutn ovatum 40 
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29-Jul-97 (continued) 

Protoperidinium spp. 80 100 20 
Un armoured dinoflagellate 20 140 
Achnanthes spp. 20 
Asterionellopsis glacialis 20 20 
Cerataulina pelagica 20 
Chaetoceros debilis 20 
Chaetoceros simplex 120 40 60 
Chaetoceros spp. 40 20 20 
Corethron criophilum 20 20 
Cylindrotheca closterium 860 980 60 
Dactyliosolenfragilissimus 20 
Ditylwn brightwellii 40 
Guinardia delicatula 6600 8000 
Laude ria annulata 20 
Leptocylindrus danicus 20 
Leptocylindrus minimus 40 200 
Licmophora abbreviata 40 40 40 
Navicula spp. 20 
Pleurosigma angulatum 80 
Pseudo-nitzschia delicatissima group 500 800 
Rhizosolenia setigera 20 
Skeletonema costatum 140 420 
Copepoda 60 120 80 
Dictyocha speculum 440 960 1180 
ElIIreptia I Eutreptiella 120 40 800 
Helicostomella spp. 80 
Mesodinium rubrllln 3660 23760 12260 
Tintinnids 1000 800 740 

05-Aug-97 
Alexandriwll fundyense 160 140 300 80 
AmylCL'C triacalltha 20 
Armoured dinoflagellate 160 300 840 60 20 20 60 
Ceratiwn fusus 20 
Ceratiwll lilleatum 20 40 120 
Ceratium longipes 100 300 300 140 240 200 
Ceratiwll spp. 20 20 
Ceratium tripos 20 40 40 20 
Dillophysis acuminata 200 160 260 20 20 
Dillophysis acuta 20 60 
Dillophysis norvegica 40 20 100 40 20 80 
Dinophysis spp. 20 
Gonyaulax digitale 20 40 
Heterocapsa triquetra 2500 4040 17240 160 
ProtoperidilliWIl divergens 20 
Protoperidiniwn spp. 20 60 100 40 20 
Scrippsiella trochoidea 140 160 60 80 
Unarmoured dinoflagellate 180 340 540 40 40 
Actinoptychus senarius 20 40 
Asterionellopsis glacialis 40 60 80 220 
Cerataulina pelagica 380 20 
Chaetoceros compressus 20 20 
Chaetoceros simplex 100 60 60 
Chaetoceros spp. 80 40 20 20 20 80 
Chaetoceros subtilis 20 20 
Corethroll criophilum 40 20 20 20 
Cylindrotheca closterium 860 260 100 160 380 60 260 
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Dactyliosolenfragilissimus 80 20 20 
Ditylum brightwellii 40 20 20 40 
Guinardia delicatula 2780 2040 980 960 2500 240 
Leptocylindrus danicus 20 
Leptocylindrus minimus 40 40 
Licmophora abbreviata 20 20 20 60 
Navicula spp. 40 40 40 
Pleurosigma / Gyrosigma 20 
Pleurosigma angulatum 180 20 20 300 
Pseudo-nitzschia delicatissima group 440 260 120 100 300 280 
Rhizosolenia hebetata 80 
Rhizosolenia setigera 20 80 
Skeletonema costatum 220 140 300 480 160 200 
Thalassiosira oestrupii 60 
Thalassiosira spp. 40 60 20 
Copepoda 40 20 20 20 60 20 40 
Dictyocha speculum 620 980 1800 460 200 1340 
Eutreptia / Eutreptiella 120 220 380 600 
Helicostomella spp. 80 
Mesodinium rub rum 3620 3560 2200 240 140 1520 
Tintinnids 1220 640 4260 320 100 20 460 

lO-Aug-97 
A lexand rilllll jillldyense 120 200 260 
Armoured dinoflagellate 420 5000 2080 120 20 20 
Ceratiullljilsus 40 20 
Ceratillln horridllm 40 20 
Ceratillln lifleatwn 140 120 120 80 
Ceratium IOflgipes 200 280 260 260 20 40 
Ceratilllll spp. 80 80 40 100 40 
CeratiulIl tripos 60 40 60 20 20 
Dinop/zysis aculIlinata 120 600 40 40 20 
DinoplJysis acuta 120 40 
Dinop/zysis norvegica 80 80 20 
Dinop/zysis pLllchella 20 20 
Dinop/zysis spp. 20 80 20 
Gonyaulax digitale 40 40 
Gonyaulax spinijera 160 160 120 
Heterocapsa triquetra 540 13840 1880 20 
Protoperidiniulll brevipes 20 
Protoperidifliulll depressLlIll 20 20 
Proloperidinium leon is 20 
Protoperidifliulll spp. 20 80 
Scrippsiella trochoidea 260 520 260 20 
Un armoured dinoflagellate 100 280 140 40 
Asterionellopsis glacialis 20 60 
Cerataulina pelagica 400 40 20 
Chaetoceros compressus 20 
Chaetoceros cOflstrictL/s 160 20 580 
Chaetoceros debilis 20 
Clwetoceros ingolfianus 60 
Chaetoceros simplex 40 20 80 
Chaetoceros socialis 60 
Chaetoceros spp. 540 20 40 140 
Corelizroll criophilUI1l 20 20 
Coscinodisclls spp. 20 
Cylindrotheca closteriulll 280 100 40 120 260 240 
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10-Aug-97 (continued) 

Dactyliosolen fragilissimus 60 
Ditylum briglztwellii 40 
Guinardia delicatula 7160 35070 13200 8880 1660 2260 80 
Guinardia flaccida 120 
Leptocylindrus minimus 60 
Melosira ambigua 160 
Pleurosigma angulatum 20 20 
Pseudo-nitzschia delicatissima group 20 40 60 140 60 
Rhabdonema spp. 20 
Rhizosolenia imbricata 20 
Rhizosolellia setigera 40 
Skeletol1ema costatum 40 40 20 20 220 220 
Thalassiosira oestrupii 20 
Thalassiosira spp. 60 
Copepoda 40 20 20 
Dictyocha speculum 500 480 840 400 120 1980 
Eutreptia / Eutreptiella 40 60 
Helicostomella spp. 40 100 
Mesodillium rubrum 1480 400 620 260 200 
Notholca spp. 20 
Tintinnids 400 440 340 600 220 60 300 

19-Aug-97 
A lexalld rillln ftmdyel1se 60 160 100 160 
AmylCLr: triacalltha 40 
Armoured dinoflagellate 80 2440 4120 300 80 120 
Ceralillln arcticum 20 
Ceraliwll ftlSUS 60 80 40 20 
Ceralium horridwn 40 
Ceraliwll lilleatum 100 440 80 40 60 200 
Ceralilllll longipes 260 280 440 140 40 160 
Ceraliwn spp. 40 40 20 
Ceraliulll tripos 100 80 40 60 80 
Dinophysis acwninata 40 120 80 40 
Dil10physis acllla 40 
Dinophysis norvegica 40 40 20 40 
Dillophysis spp. 80 40 
Gonyaulax digitale 200 
Heterocapsa triquetra 120 6040 8600 20 
Phalacrollla rotundatum 40 
Prorocentrwn micalls 40 
Protoperidillium depressum 20 
Proloperidinium ovatum 40 
Protoperidillilllll spp. 40 320 80 120 
Scrippsiella trochoidea 260 1880 320 40 920 
Unarmoured dinoflagellate 80 360 400 180 140 
Actinoptychus senarius 60 
Asteriollellopsis glacialis 40 60 140 
Ceralalllina pelagica 340 40 240 20 20 280 
Chaetoceros conslrictus 80 40 40 20 20 80 
Chaeloceros debilis 200 
Chaetoceros simplex 20 40 60 1080 
Chaeloceros socialis 40 
Chaeloceros spp. 260 80 120 20 40 20 240 
Chaetoceros sllbtilis 40 40 20 
Corelhron criophilum 80 120 20 80 80 120 
COSCillOdisclls spp. 20 
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Cylindrotheca closterium 220 360 160 780 200 140 5440 
Dactyliosolen fragilissimus 40 20 20 
Ditylum brightwellii 640 800 840 600 320 140 40 
Guinardia delicatula 1020 1320 3600 1000 500 360 600 
Guillardia flaccida 240 60 20 320 
Leptocylindrus mediterraneus 40 20 
Leptocylindrus minimus 280 360 560 320 20 100 40 
Navicula spp. 40 20 
Pleurosigma / Gyrosigma 20 
Pleurosigma angulatum 60 60 200 
Plellrosigma allgulatum var. strigosa 40 
Pseudo-nitzschia delicatissima group 80 120 640 300 20 320 
Pseudo-nitzschia seriata group 40 360 80 160 
Rhizosolenia hebetata 80 
Rhizosolellia imbricata 40 
Rhi::.osolenia setigera 60 80 60 20 20 
Rhizosolellia spp. 40 
Skeletollema costatum 120 80 400 220 380 160 7360 
Thalassionema nitzschioides 40 
Thalassiosira spp. 40 80 140 
Copepoda 80 60 
Dictyocha speculum 320 3120 6520 540 640 80 440 
ElIIreptia / ElIIrep tie lla 20 80 
Helicostomella spp. 120 160 
Mesodinium rubrllm 200 3960 1440 200 20 920 
Notholca spp. 40 
Tintinnids 200 80 240 120 160 60 600 

26-Aug-97 
Alexandriwn fimdyellse 280 80 1080 520 20 160 
Alexandriwllfimdyense (dupJet) 40 
Armoured dinoflagellate 3480 340 9560 2560 20 5760 
Ceratiumfilslls 40 40 20 20 
Ceratillln horridum 40 40 40 
Ceratium linealllm 120 40 120 20 20 880 
Ceratium longipes 20 60 40 
Ceratium spp. 40 
Ceratilllll tripos 40 20 
Dinophysis aCliminata 160 80 20 
Dinophysis aClita 20 
Dinophysis norvegica 40 
Dinophysis spp. 20 160 
Gonyaulax digitale 40 40 20 
Gonyaulax spinifera 160 20 280 
Heterocapsa triquetra 520 20 10440 160 40 
Phalacroma rotundatum 80 
Protoperidinium spp. 160 
Scrippsie/la trochoidea 640 60 960 80 280 
Unarmoured dinoflagellate 120 360 80 20 200 
Asterione/lopsis glacialis 80 60 140 100 
Cerataulifla pelagica 1360 60 
Chaetoceros constrictus 80 
Chaetoceros debilis 320 40 40 
Chaetoceros simplex 160 60 20 20 600 
Cizaetoceros socialis 240 120 40 
Chaetoceros spp. 320 
Cizaetoceros subtilis 20 20 20 
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Corethron criophilum 80 20 40 60 40 20 40 
Coscinodiscus spp. 40 40 
Cylindrotheca closterium 1040 340 600 620 920 320 680 
Dactyliosolen frag ilissimus 80 40 
Ditylum brightwellii 200 20 40 20 80 80 
Guinardia delicatula 240 80 80 60 60 60 480 
G uinardia flaccida 320 400 
Leptocylindrus minimus 160 80 120 140 40 
Navicula spp. 40 
Paralia marina 20 
Pleurosigma angulatum 40 
Pseudo-nitzschia delicatissima group 160 380 840 1180 1440 2180 
Pseudo-nitzschia seriata group 40 
Rhi::.osolenia imbricata 80 
SkelelOnema costatum 240 60 140 120 120 4200 
Thalassionema nitzschioides 40 
Thalassiosira spp. 40 80 60 
Copepoda 40 100 20 40 
Dictyocha speculum 880 220 1240 740 80 40 1720 
Eutreptia / Eutreptiella 80 120 40 
HelicoslOmella spp. 40 40 
Mesodinium rubrum 1480 280 360 120 3640 
Tintinnids 200 120 200 20 20 40 240 

03-Sep-97 
A lexandriwn fimdyense 160 240 560 80 
Armoured dinoflagellate 960 3020 2480 10·+0 180 
CeratiwllfilSUS 80 120 80 40 
Ceratilllll horridulll 160 
Ceratium lineatum 80 120 80 440 80 680 
Ceratiulll longipes 280 160 240 120 20 20 
Ceratium spp. 120 40 
Ceratiulll tripos 40 80 40 
Dinophysis acuminata 80 480 160 80 20 
Dinophysis acuta 40 
Dinophysis norvegiea 120 40 
Dinophysis spp. 40 240 40 20 
Gonyaulax digitale 40 
Gonyaulax spinifera 40 
Heterocapsa triquetra 1080 360 40 
Phalaeroma ro!Undatulll 80 
Proroeentrlllll micans 160 40 40 
Protoperidinium divergens 20 
Protoperidinillm leonis 40 
Protoperidinillm ovatum 40 40 
Protoperidiniwn spp. 160 440 160 60 
Scrippsiella trochoidea 280 2880 1040 80 60 
Unarmoured dinoflagellate 1900 80 
Aetinoptychus senarius 80 
Asteriollellopsis glacialis 18370 33400 68470 46760 18000 1960 
Cerataulina pelagica 600 120 240 40 340 
Chaetoeeros compressus 240 400 440 360 240 20 
Chaetoceros debilis 2080 240 160 40 
Chaetoeeros decipiens 200 160 200 
Chaetoceros lorem:.ianus 40 
ChaelOceros simplex 40 200 
Chaetoceros socialis 120 
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03-Sep-97 (continued) 

Chaetoceros spp. 440 360 360 480 80 40 60 
Chaetoceros subtilis 120 
Cizaetoceros teres 40 80 
Corethron criophilum 40 40 40 100 
Cylindrotheca closterium 40 200 400 240 80 240 120 
Dactyliosolen fragilissimus 200 240 160 320 200 60 
Ditylwn briglztwellii 9360 18370 10200 5840 3360 200 20 
Grammatophora marina 20 
Guinardia delicatula 440 40 240 400 200 100 2280 
Guinardia flaccida 40 120 100 1480 
Guinardia striata 320 280 80 
Leptocylindrus danicus 20 
Leplocylindrus minimus 1000 600 840 1480 1160 160 40 
Licmophora abbreviata 40 
Navicula spp. 20 
Paralia marina 40 
Pleurosigma angulatum 160 60 
Pleurosigma angulatum var. strigosa 40 40 
Pseudo-nitzschia delicatissima group 23380 18370 18370 4280 1800 1240 60 
Pseudo-nitzschia seriata group 80 200 840 400 400 40 160 
Rlzizosolenia imbricata 100 
Rlzizosolenia setigera 20 
Skelelonema costatum 73480 223780 90180 45090 12800 1960 720 
Thalassionema nitzschioides 80 
Thalassiosira auguste-lineata 40 80 40 40 40 
Tizalassiosira decipiens 40 80 
Tlzalassiosira oeslrupii 80 240 
Tizalassiosira spp. 240 320 400 400 160 40 20 
Copepoda 40 40 40 40 20 20 
Dicryoclza speculum 40 80 160 280 480 40 220 
Favella spp. 40 40 
Helicostomella spp. 40 20 
Mesodinium rubrum 520 1800 2440 40 20 1380 
Tintinnids 440 160 760 600 360 20 200 

15-Sep-97 
Alexandrillm fimdyense 120 
Armoured dinoflagellate 840 1880 580 180 40 40 
Ceratiwll filsus 80 40 60 20 20 
Ceratium lineatwn 1120 1480 580 240 200 20 2120 
Ceratium longipes 40 240 100 80 40 20 
Ceratiwllminl/tum 60 
Ceratiwn tripos 160 20 40 
Dinoplzysis acuminata 80 520 140 60 20 
Dinoplzysis acuta 20 
Dinoplzysis norvegica 160 40 20 20 
Dinoplzysis spp. 160 
Gonyallla.T: digitale 80 
Heterocapsa triquetra 160 1840 460 20 
Plwlacroma rotundatum 40 80 20 
Prorocentrum micans 40 40 60 
Protoperidinium depressum 40 
Protoperidinium excentric!llll 40 
ProlOperidiniwn spp. 80 160 60 20 20 
Scrippsiella trochoidea 360 480 440 20 
Unarmoured dinoflagellate 80 560 100 20 
Actinopt)'clzus senarius 20 300 
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15-Sep~97 (continued) 

Asterioneilopsis glacialis 5320 3320 5420 7480 3760 600 20 
Asterionellopsis kariana 20 
Cerataulina pelagica 40 200 40 20 100 20 1600 
Chaetoceros compress us 800 600 400 380 680 
Chaetoceros constrictus 200 40 80 20 
Chaetoceros debilis 2000 600 620 160 300 20 160 
Chaetoceros decipiens 80 80 80 120 40 20 
Chaetoceros ingolfianus 40 40 
Chaetoceros laciniosus 80 20 20 
Chaetoceros lorenzianus 20 
Chaetoceros simplex 20 20 140 
Chaetoceros socialis 40 20 
Chaetoceros spp. 1600 880 580 520 460 60 
Chaetoceros teres 40 40 20 
Corethron criophilum 40 20 40 
Cyclotella spp. 40 
Cylindrotheca closterium 160 80 320 340 500 100 100 
Dactyliosolenfragilissimus 20 20 
Ditylwn brightwellii 12760 5560 3300 3120 2640 520 320 
Ellcampia zodiacus 20 
Guinardia delicatula 200 160 200 200 240 120 1480 
Guinardia flaccida 80 280 80 520 260 440 
GlIinardia striata 640 320 100 1020 200 20 
Gyrosigma fasciola 20 
Leptocylindrus danicus 80 40 40 
Leptocylilldrus minimus 80 80 120 200 40 20 180 
Pleurosigma / Gyrosigma 20 
Pleurosigma angulatllm var. strigosa 40 20 20 
Pseudo-nitzschia delicatissil7la group 240 240 560 500 320 120 60 
Pseudo-nitzschia seriata group 120 360 200 40 40 80 
Pseudo-nit::.schia spp. -to 
Rhi::.osolenia imbricata 80 
Skeletollema costatwn 1600 3080 2060 980 600 760 100 
Thalassionema nitzschioides 40 20 20 
Thalassiosira auguste-lineata 40 40 
Thalassiosira baltica 20 
Thalassiosira oestrllpii 80 40 -to 40 
Thalassiosira spp. 240 140 100 
Copepoda 40 120 20 -to 20 
Dictyocha speculum 40 40 60 240 40 20 180 
Eutreptia / Eutreptiella 40 
Helicostomella spp. 40 40 
Mesodinillln rub rum 2200 1520 2680 80 20 20 4960 
Tintinnids 240 320 120 140 80 20 320 

Ol-Oct-97 
A lexalldrilllll fWldyense 40 40 20 
Amylax Iriacanlha 40 
Armoured dinoflagellate 40 560 320 120 20 100 
Ceralilllll fusus 40 40 20 20 
Ceratium kofoidii 40 
Ceraliwll linealllln 1200 2840 1780 2280 20 640 
Ceralillln IOllgipes 20 40 
Ceralillln minUlum 80 40 
Ceraliulll spp. 80 20 40 20 60 
Ceralilllll Iripos 40 20 80 
Dinophysis acwllinata 20 20 
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Ol-Oct-97 (continued) 

Dinophysis norvegica 80 20 
Dinophysis spp. 40 
Gonyaulax digitale 40 
Prorocentrum micans 80 40 
Protoperidinium spp. 160 20 80 20 
Scrippsiel/a trochoidea 40 40 
Actinoptychus senarius 40 200 340 320 220 20 
Asterionellopsis glacialis 2680 2120 3520 10560 11840 4460 20 
Asteriollellopsis kariana 20 
Bacil/aria pCL'Cillifer 40 
Cerataulina pelagica 40 20 60 
Chaetoceros affinis 20 
Chaetoceros campressus 60 80 60 40 
Chaetoceros constrictus 100 40 40 40 
Cizaetoceros debilis 1160 3040 940 1160 1440 200 
Cizaetaceras decipiens 40 40 60 40 
Cizaetoceros lacilliosus 120 80 200 20 
Cizaetoce ras larenzianus 40 120 
Cizaetoceros simplex 240 240 40 20 300 
Cizaetoceros socialis 40 
Chaetoceras spp. 160 1120 460 560 540 160 160 
Chaetoceros teres 40 40 
Coretlzron crioplzilum 40 20 40 
Cylilldrotlzeca closteriwn 440 1000 360 440 380 340 380 
Dactyliosolen jragilissimLls 40 40 20 
Ditylulll briglztwellii 1400 2000 1160 1960 1320 360 580 
Fragilaria spp. 20 
Guinardia delicatula 240 1000 540 600 220 80 360 
Guillardia flaccida 120 200 140 
Guillardia striata 200 2760 520 320 360 20 40 
Gyrosigllla tellnuissilllUIll 80 20 
Leptocylindrus dallicus 120 80 60 20 
Leptocylindrus minimus 120 240 60 40 40 80 
Licmophara abbreviata 40 40 
Navicula spp. 40 40 
Pleurosigllla I Gyrosigma 40 40 
Pleurosigma angulatum 40 20 
Plellrosigma anglliatum var. strigasa 40 60 40 40 100 
Pselldo-nit::.schia delicatissima group 360 960 440 680 440 280 40 
Pselldo-Ilit::.schia seriata group 160 160 120 240 
Pselldo-nit::.schia spp. 120 
Rlzizosolenia hebetata 
Rlzi::.osolenia imbricata 20 40 
Rlzizosolenia spp. 40 
Skeletonellla costatum 80 160 100 360 240 260 100 
Thalassionema nitzschioides 40 120 40 100 
Tizalassiosira auguste-lineata 20 
Thalassiosira baltica 40 
Thalassiosira decipiens 40 
Tizalassiosira oestrupii 40 
Tlzalassiosira spp. 120 60 120 20 
Triceratiulll altemans 80 20 
Copepoda 20 120 40 
Dictyoclza speculum 200 400 280 120 20 80 
Mesodilliwll rubrum 1080 7120 3880 120 420 
Natholca spp. 20 
Tintinnids 240 560 460 40 220 
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14-0ct-97 

Alexandrium fundyense 20 60 
Armoured dinoflagellate 20 80 160 40 
CeratiumfllSus 20 20 20 40 
Ceratiwn kofoidii 220 
Ceratium lineatwn 520 760 1260 720 980 
Ceratiwn longipes 40 40 
Ceratium minutllm 40 40 300 20 
Ceratium spp. 40 20 
Ceratium tripos 20 60 60 20 
Dinophysis acuminata 20 20 
Dinophysis acuta 20 
Dinophysis spp. 20 
Gonyaulax digitale 20 
Heterocapsa triquetra 20 20 20 
Phalacroma rOlUndatum 20 
Prorocentrum micans 40 20 100 
Protoperidinium conicum 20 
Protoperidinium spp. 20 40 20 
Scrippsiella trochoidea 100 20 
Actinoptychus senarius 640 220 80 80 660 180 160 
Asterionellopsis glacialis 160 80 80 100 
Cerataulina pelagica 60 60 180 
Chaetoceros compress liS 20 
Chaetoceros constrictus 20 20 40 20 
Chaetoceros debilis 960 280 400 500 300 20 
Chaetoceros decipiens 20 
Chaetoceros lacinioslls 40 40 20 80 20 
Chaetoceros perpusillus 20 
Chaetoceros simplex 380 60 800 
Chaetoceros socialis 20 20 
Chaetoceros spp. 260 20 120 200 120 20 80 
Chaetoceros subtilis 20 
Corelhrol! criophilum 20 40 20 
Coscinodisclls spp. 20 
Cylindrolheca closlerillm 540 300 280 160 500 100 280 
Dac tyliosolen frag ilissimus 40 40 
Ditylllln brightwellii 220 80 180 180 340 240 800 
Eucampia zodiacus 240 460 
Fragilaria spp. 20 
Guinardia delicatula 740 100 340 200 140 60 1640 
Guinardia flaccida 300 160 140 520 
Guinardia striata 540 80 380 440 300 80 360 
Gyrosigma fasciola 60 
Leplocylilldrus dallicus 20 
Leptocylilldrus minimlls 180 60 60 40 20 180 
Licmophora abbreviata 20 
Navicula spp. 20 20 20 20 
Plellrosigllla I Gyrosigllla 20 60 
Plellrosigllla angulatulll 20 40 
Plellrosigma anglllatwn var. strigosa 60 20 60 20 
Pseudo-nitzschia delicatissima group 620 660 320 420 560 180 40 
Pseudo-nitzschia seriata group 20 20 60 20 100 
Rhizosolenia setigera 20 
Skeletollema coslatum 80 60 80 
Thalassiosira spp. 140 20 80 80 40 20 
Copepoda 60 20 20 40 
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Dictyocha speculum 360 160 280 100 20 20 1460 
Eutreptia / Eutreptiella 20 40 
Helicostomella spp. 60 
Mesodinium rubrum 1640 720 5680 320 4220 
Tintinnids 320 80 620 240 900 

12-Nov-97 
Armoured dinoflagellate 20 20 60 20 
Ceratium fosus 40 20 
Ceratium kofoidii 140 60 
Ceratium lineatum 40 40 80 40 40 200 
Ceratium minutum 20 
Ceratium spp. 20 20 80 
Ceratium tripos 40 20 40 20 
Dinophysis spp. 20 
Prorocentrllm micans 20 
Protoperidinium spp. 100 
Actinoptychus senarius 180 120 200 340 320 360 560 
Asterionellopsis glacialis 20 
Bacil/aria paxillifer 20 
Cerataulina pelagica 40 20 640 
Chaetoceros convolutus 20 
Clzaetoceros debilis 60 20 60 160 20 1080 
Chaetoceros lorenzianus 20 20 40 
Chaetoceros simplex 40 
Chaetoceros socialis 20 
Chaeloceros spp. 20 160 20 20 
Coscinodiscus spp. 20 
Cylindrolheca closlerium 140 220 180 20 180 80 120 
Dityllllll brightwellii 220 20 80 80 40 40 1720 
Guinardia delicatula 20 20 20 80 
Guinardia flaccida 20 
GlIinardia striata 40 60 20 
Gyrosigllla fasciola 20 
Lallderia annulata 20 40 360 
Leplocylindrlls daniclls 1360 220 360 60 40 11840 
Leptocylindrus minimus 840 20 440 400 100 120 8440 
Liclllophora abbreviata 40 
Navicula spp. 40 20 100 
Odontella regia 20 80 40 
Plellrosigma / Gyrosigma 40 
Plellrosigma angulatllm var. strigosa 20 200 
Pseudo-nitzschia delicatissima group 120 40 60 100 20 40 200 
Pselldo-nitzschia seriata group 20 20 40 
Rhi~osolenia hebetata 60 
Rhi~osolenia setigera 40 
Skeletonema costatwn 80 40 20 160 
Thalassionema nitzschioides 40 20 400 
Tlzalassiosira augllste-lineata 20 
Thalassiosira spp. 20 20 40 80 20 80 
Triceratillln alternans 20 
Copepoda 20 20 20 40 
Dictyocha speculum 20 20 40 200 
Helicostomella spp. 20 
!vie sodinilltll rubrulll 140 100 80 80 160 
Tintinnids 80 20 120 120 600 
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09-Dec-97 

Alexandrium jundyense 20 
Armoured dinoflagellate 40 
Ceratiumjusus 20 
Ceratium linea tum 40 20 20 20 20 
Ceratium spp. 20 20 20 
Prorocelltrum micans 20 
Actinoprychus senarius 20 80 140 280 60 60 
Asterionellopsis glacialis 20 60 40 
Cerataulina pelagica 20 
Chaetoceros debilis 80 20 80 20 40 
Clzaetoceros decipiens 20 
Chaetoceros lorenzianlls 20 
Chaetoceros socialis 120 
Chaetoceros spp. 20 
Corethron criophilllm 20 20 40 
CoscinodiscllS spp. 40 20 20 
Cylindrotlzeca closterium 460 380 360 340 180 360 460 
Detonula pumila 20 
Ditylum brightwellii 840 420 360 520 360 400 580 
Eucampia zodiacus 20 
Guinardia delicatula 20 
Guinardia striata 20 
Gyrosigmajasciola 20 
Lauderia annlliata 20 20 20 20 60 20 
Leptocylindrlls danicus 4360 580 900 600 980 1600 1820 
Leptocylindrus minimus 60 80 80 40 
Licmoplzora abbreviata 20 
Navicula spp. 20 60 60 
Odolltella regia 40 
Pleurosigma I Gyrosigma 20 
PlellTosigma anglllatLIm 20 
Pselldo-nit::.schia delicatissima group 180 380 160 80 160 180 80 
Pseudo-nitzschia seriata group 40 
Pseudo-nitzschia spp. 20 
Rlzi::.osolenia Izebetata 40 
Rhi::.osolenia imbricata 20 
Rhi::.osolellia pungens 20 20 
Rhizosolenia spp. 20 
Skeletonema costatwn 180 20 100 160 20 40 40 
Thalassionema nitzschioides 40 40 60 20 40 100 
Tizalassiosira augllste-lineata 20 20 
Thalassiosira baltica 20 20 
Thalassiosira decipiens 20 
Tizalassiosira gravida 80 
Thalassiosira nordenskioeldii 20 
Thalassiosira rowla 20 
Tizalassiosira spp. 40 20 20 
Copepoda 20 20 
Dictyoclza speculum 20 20 20 
Mesodiniwn rubrwn 60 40 60 
Tintinnids 40 100 20 40 20 200 
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20-Jan-98 

Armoured dinoflagellate 20 
Chaetoceros convolutus var. trisetosa 40 
Cizaetoceros debilis 40 
Cizaetoceros decipiens 20 
Cylil1drotlzeca closterium 60 160 320 
Ditylum brightwellii 20 
Guil1ardia delicatula 20 
Licmophora abbreviata 240 
Navicula spp. 20 20 160 
Pennate diatom 220 
Pseudo-nitzschia delicatissima group 100 100 100 
Rlzizosolenia setigera 20 20 
Skeletonema costa tum 60 40 20 
Thalassiosira nordenskioeldii 20 
Dictyocha speculum 20 40 
Mesodinillln rubrum 180 220 
Tintinnids 20 20 140 

10-Feb-98 
Armoured dinoflagellate 20 60 20 
Ceratillfll fusus 20 
Ceratillln lineatum 20 20 
Unarmoured dinoflagellate 20 
ActillOptychlls senarills 20 60 
Asteriollellopsis glacialis 20 20 
Chaetoceros convolwlIs var. trisetosa 20 
Chaetoceros dal1icus 20 
Coscil1odiscus spp. 60 
Cylilldrotheca closterium 20 20 160 80 220 200 20 
Ditylllll1 brightwellii 20 20 
Guillardia delicatula 20 
Leptocylindrus minimus 20 
Licmoplzora abbreviata 20 
Navicula spp. 20 20 80 20 60 20 
Paralia marina 20 
Pleurosigllla / Gyrosigllla 20 
Pleurosigllla angulatum var. strigosa 20 
Pseudo-nitzsclzia delicatissima group 80 180 140 160 140 
Skeletollellla costatulll 20 80 20 100 120 20 20 
Thalassiosira decipiens 20 
Tizalassiosira spp. 20 20 20 
Copepoda 20 20 
Dictyocha speculum 20 80 20 40 100 
Eutreptia / Eutreptiella 60 20 
Mesodillilllll rubrlllll 200 100 100 80 140 
Parafm·ella spp. 20 
Tintinnids 40 20 20 60 60 40 
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26-Mar-98 

Armoured dinoflagellate 20 40 
Ceratillln lineatum 20 20 220 
Ceratium longipes 20 20 20 20 60 
Dinophysis spp. 20 20 
Asterionellopsis glacialis 20 
Chaetoceros altanticus 40 
Clzaetoceros spp. 20 20 
Chaetoceros subtilis 40 
Corethron criophilum 20 
Coscinodiscus spp. 20 20 
Cylindrotheca closterium 80 80 40 20 
Dactyliosolenfragilissimus 20 
Ditylum brightwellii 20 
Fragilaria spp. 20 
Leptocylindrus minimus 20 20 40 
Licmophora abbreviata 20 
Navicula spp. 20 60 40 20 
Odontelia obtusa 20 
Pennate diatom 20 40 60 120 
Pleurosigma I Gyrosigma 20 
Pleurosigma angulatwn var. strigosa 20 
Pseudo-nitzschia delicatissima group 100 80 20 40 20 
Rhi::.osolenia setigera 20 
Rhi::.osolenia spp. 40 
Skeletonema costatum 60 20 200 260 220 480 20 
Thalassionema nitzschioides 40 
Thalassiosira angulata 20 
Tizalassiosira auguste-lineata 20 
Thalassiosira gravida 20 
Thalassiosira spp. 40 40 40 40 20 
Copepoda 
Dictyocha speculum 20 20 
t.1esodillilllll rllbrlllll 20 20 
Ptyclzocylis spp. 20 
Tintinnids 20 60 20 

21-Apr-98 
A lexalldrillln fimdyense 40 
Armoured dinoflagellate 40 100 40 60 20 
Dinophysis spp. 20 
Protoperidinium spp. 20 20 
Asterioneilopsis glacialis 20 
Chaetoceros cOlllpressus 20 
Chaetoceros cOllstrictus 20 
Chaetoceros debilis 60 80 20 
Chaetoceros diadema 20 
Chaetoceros didymus 20 
Chaetoceros laciniosus 20 
Chaetoceros spp. 60 20 80 60 120 60 
Chaetoceros subtilis 20 
Cylilldrotheca closteriulll 60 20 200 100 20 
Dactyliosolen fragilissimus 20 
Ditylulll brightwellii 20 
Leptocyli/ldrus danicLls 20 
LeptocylindrLls millimus 40 80 
Liclllophora abbreviata 40 20 20 
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21-Apr-98 (continued) 

Melosira spp. 20 
Navicula spp. 60 20 
Pleurosigma / Gyrosigma 20 
Porosira giacialis 20 60 60 20 20 20 
Pseudo-Ilitzschia delicatissima group 60 40 60 40 20 
Rhi:osoienia hebetata 20 20 20 
Skeletollema costatum 120 60 120 4-+0 460 560 180 
Thalassionema Ilitzschioides 20 40 
Thalassiosira decipiens 20 
Thalassiosira Ilordellskioeldii 20 
Thalassiosira spp. 40 20 60 20 
Copepoda 40 20 
Dictyocha speculum 20 40 20 
Mesodinium rub rum 80 20 100 40 460 
Ptychocylis spp. 20 
Tintinnids 40 200 360 

12-May-98 
Al exalldriulIl fillldyellse 300 240 60 60 40 100 
Ale.mlldriulllfundyense (dup1et) 40 20 20 
AlexalldriulIl ostellfeldii 40 
AlIlylax triacalltha 20 
Armoured dinoflagellate 60 180 140 280 80 
Ceratiulll kofoidii 40 
Ceratiwl! lilleatulll 40 20 
CeratiuflZ lOllgipes 20 80 40 40 
Ceratiulll spp. 20 20 
H eterocapsa triquetra 40 80 120 
Protoperidinilllll dellticlliatwl! 40 
Protoperidilliwl! ovatwl! 20 40 60 
Protoperidiniwl! spp. 240 20 
Unarmoured dinoflagellate 40 20 
Asteriollellopsis glacialis 20 20 120 40 
Bacterosira bathyomphala 160 
Chaetoceros altallticLls 20 20 20 
Chaetoceros compressLls 120 80 140 220 20 
Chaetoceros cOllstrictus 60 60 60 60 20 
Chaetoceros cOllvollllLlS 20 
Chaetoceros COllvollllUS var. trisetosa 140 120 60 40 40 
Chaetoceros debilis 220 420 400 1060 140 40 
Chaetoceros decipiells 20 120 40 40 
Chaetoceros didymlls 20 40 60 20 
Chaetoceros illgolfianlls 20 20 100 20 
Chaetoceros lacillioSlls 40 60 120 60 20 20 
Chaetoceros perpusillus 100 
Chaetoceros similis 80 
Clzaetoceros simplex 20 140 
Chaetoceros spp. 220 240 240 900 220 40 
Clzaetoceros subtilis 120 40 20 20 
Clzaetoceros telluissimlls 140 
Clzaetoceros teres 20 
Corethroll crioplzilwl! 20 
Coscinodisclls spp. 20 40 40 20 
Cylilldrotlzeca closterillm 40 60 60 140 220 100 300 
Dactyliosolel! fragilissimlls 120 160 120 140 20 
Dityllllll brightwellii 60 60 
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Eucampia groenlandica 20 60 
Eucampia zodiacus 20 
Guinardia delicatula 60 
Guinardia flaccida 20 
Lauderia annulata 20 
Leptocylindrus minimus 400 640 580 480 320 100 640 
Navicula spp. 20 20 20 40 20 
Pleurosigma angulatum 40 20 
Porosira glacialis 260 160 120 20 120 
Pselldo-nit::.schia delicatissima group 440 780 680 320 600 20 760 
Rhabdonema spp. 20 
Rhizosolenia hebetata 20 100 60 
Rhi::.osolenia imbricata 60 20 
Rhi::.osolenia setigera 20 
Rhi::.osolenia spp. 40 
Skeletonema costatum 140 320 460 4 ... W 400 140 2940 
Thalassiollema nit::.schioides 40 20 
Thalassiosira auguste-lineata 40 60 60 80 40 
Thalassiosira baltica 20 20 
Thalassiosira decipiens 200 600 780 80 
Thalassiosira gravida 80 60 
Thalassiosira nordenskioeldii 200 700 460 600 380 180 
Thalassiosira oestrupii 20 
Thalassiosira spp. 240 700 420 20 
BrachiollllS spp. 20 
Copepoda 40 
Dict)'ocha speculum 60 20 80 20 
Dillobryoll spp. 20 
Eutreptia / Eutreptiella 100 20 
Mesodinilllll rubrum 1360 680 3800 740 60 1020 
Ptychocylis spp. 20 
Tintinnids 580 420 620 840 560 

19-May-98 
A lexand ri WI! fimdyense 240 360 600 160 
Alexalldriwnfimdyense (duplet) 40 80 
Alexalldriwll ostenfeldii 40 240 80 
Armoured dinoflagellate 40 680 160 40 160 
Ceratilllll lilleatllm 40 
Ceratiwll IOllgipes 160 160 
Dillop/zysis aCl/ta 40 
Dinophysis norvegica 80 
Heterocapsa triquetra 400 80 
Protoperidillium depressum 40 40 
Protoperidilliwll spp. 80 80 520 
Scrippsiella trochoidea 120 40 
Un armoured dinoflagellate 40 80 
Asteriollel/opsis glacialis 80 40 80 120 20 
Asteriollellopsis kariana 80 
Bacterosira bathyomphala 40 
Chaetoceros altanticlls 40 40 
Chaetoceros borealis 80 
Chaetoceros brevis 40 
Chaetoceros compressLlS 1840 4320 6680 6560 2040 380 40 
Chaetoceros constrictl/s 720 240 880 40 80 
Chaetoceros convolLltLls 40 
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19-MaY-98 (continued) 

Chaetoceros convolutus var. trisetosa 280 120 240 240 120 240 
Chaetoceros debilis 2800 3240 3800 7680 2120 520 200 
Chaetoceros decipiens 40 120 240 120 20 40 
Chaetoceros Jurcellatus 40 
Chaetoceros ingolfianlls 1040 1120 1320 1360 320 20 160 
Chaetoceros lacinioSllS 480 480 680 240 120 
Chaetoceros perpusilillS 1240 
Chaetoceros simi/is 40 880 
Chaetoceros simplex 80 7000 
Chaetoceros socialis 80 
Chaetoceros spp. 1600 4040 4480 4560 2680 620 600 
Chaetoceros subtilis 40 
Chaetoceros teres 40 
Coscinodiscus spp. 40 80 40 20 
Cylindrotheca closterium 320 280 400 160 520 160 920 
DactyliosolenJragilissimus 320 240 480 240 320 40 
Ditylum brightwellii 80 40 20 
Eucampia groenlandica 80 480 120 
Eucampia spp. 20 
Eucampia zodiacus 160 280 160 20 320 
Guinardia flaccida 80 
Leptocylindrus danicus 80 80 160 80 200 120 
Leptocylindrus minimus 1320 440 1720 1840 880 80 5720 
Navicula spp. 40 40 40 
Paralia marina 40 
Porosira glacialis 760 920 160 
Proboscia alata 40 
Pseudo-nitzschia delicatissima group 1760 1880 5080 4160 680 200 12280 
Pseudo-nitzschia seriata group 120 80 80 
Rhizosolenia hebetata 120 80 240 
Rhizosolenia setigera 20 
Rhi:osolenia spp. 240 20 
Skeletonema costatum 520 640 1080 1040 800 320 10600 
Thalassionema nitzschioides 40 
Thalassiosira allguste-lineata 160 120 240 400 160 20 
Thalassiosira baltica 160 
Thalassiosira decipiens 1360 1400 2040 1440 2880 
Thalassiosira gravida 40 40 120 
Thalassiosira nordenskioeldii 1280 1760 3560 2160 760 100 1080 
Thalassiosira spp. 80 160 120 3600 2640 480 
Copepoda 40 
Dictyocha speculum 40 40 40 80 80 
Eutreptia I Eutreptiella 360 
Favella S[lp. 40 
Mesodinium rubrwn 1560 240 2040 3120 
Ptychocylis spp. 40 
Tintinnids 920 40 680 120 440 
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26-May-98 

Alexandrium /undyense 240 40 120 
Alexandrillln osten/eldii 100 
Armoured dinoflagellate 160 200 200 320 80 
Ceratium horridum 40 
Ceratium lineatum 80 40 
Dinophysis acuminata 40 40 
Dinop/zysis norvegica 40 
Heterocapsa triquetra 40 
Protoperidiniwn spp. 40 
Unarmoured dinoflagellate 40 
Achllanthes spp. 100 
Asterionel/opsis glacialis 300 240 40 120 
Asteriollel/opsis kariana 40 
Cerataulina pelagica 100 
Chaetocl'ros compressus 2280 10800 2520 2400 960 520 320 
Chaetoceros constrictus 80 300 200 80 
Chaetoceros convolutus 40 
Chaetoceros convolutus var. trisetosa 40 200 40 120 
Chaetoceros debilis 2520 4500 1840 1920 1640 360 480 
Chaetoceros decipiens 80 40 80 
Chaetoceros /urcellatus 40 100 40 80 40 
Chaetoceros ingolfianus 80 100 160 360 40 
Chaetoceros lacillioslls 160 400 200 80 40 40 
Chaetoceros similis 160 160 120 280 
Chaetoceros simplex 300 200 200 80 1120 
Chaetoceros spp. 1720 9000 1600 2200 1080 1400 1400 
Chaetoceros tenuissimus 40 
Corethroll criophilum 40 40 
Coscillodiscus spp. 40 120 
Cylindrotlzeca closterium 240 300 120 120 280 40 960 
Dactyl iosolell trag ilissimlls 160 700 320 240 40 
Ditylwll brightwellii 120 
Eucampia groenlandica 400 40 600 320 
Eucampia zodiacus 80 160 160 
Guillardia delicatllia 100 
Guillardia flaccida 40 
Lauderia allllulata 40 
Leptocylilldrus danicus 80 120 120 
Leptocylilldrus minimus 3400 1500 2600 3400 1120 5680 
Licmophora abbreviata 40 
Melosira mOlloliformis 100 600 280 
Navicula spp. 200 40 80 40 
Odolltella aurita 40 
Odolltella obtusa 80 
Paralia marilla 40 
Pleurosigma / Gyrosigma 40 40 
Pleurosigma allgulatum 40 40 120 280 
Porosira glacialis 320 320 
Pseudo-nitzschia delicatissima group 6320 10900 4480 6760 2960 200 7920 
Pseudo-nit::.schia seriata group 100 40 40 40 
Rlzabdonema spp. 40 40 
Rhi::.osolenia hebetata 40 80 80 
Rhi::.osolenia setigera 40 
Rlzi::.osolellia spp. 40 
Skeletonema costaWm 440 700 400 240 240 640 680 



ORGANISM 3 15 16-0m 16-lOm 16-25m 16-50m 17 
26-May-98 (continued) 

Stephallopyxis turris 100 40 
Thalassiosira auguste-lineata 160 100 280 240 200 
Tlzalassiosira baltica 120 40 
Thalassiosira decipiells 2320 1720 2200 
Thalassiosira gravida 480 500 760 40 280 160 
Thalassiosira nordenskioeldii 960 720 1680 400 440 
Thalassiosira spp. 1280 7800 880 4760 2720 760 6480 
BrachiollllS spp. 40 80 
Dictyocha speculum 40 80 
Eutreptia I Eutreptiella 40 80 
Helicostomella spp. 40 80 40 40 
Mesodillillm rubrum 300 640 320 1480 
Parafavella spp. 40 
Tintinnids 40 100 120 200 40 80 560 

02-Jun-98 
Alexandrillm fundyellse 400 160 80 160 
Alexalldriumfundyense (duplet) 40 
Alexalldriutll ostenfeldii 240 
Armoured dinoflagellate 120 80 120 400 
Ceratilllll IOllgipes 80 
Ceratiwll spp. 80 
Gyrodillium spp. 40 
Heterocapsa triquetra 40 40 
Protoperidilliwll spp. 120 40 200 80 
Scrippsiella trochoidea 80 
Asteriollellopsis glacialis 200 320 80 40 40 
Cerataulina pelagica 40 
Clzaetoceros alEallticlls 80 
Chaetoceros compress us 1360 1360 80 80 160 100 160 
Clzaetoceros constrictus 40 120 40 120 80 80 
Clzaetoceros cOllvolutus 80 20 
Chaetoceros convolutus var. trisetosa 40 20 80 
Chaetoceros debilis 2520 2400 1160 3200 1880 660 320 
Chaetoceros decipiells 160 80 160 40 120 
Chaetoceros diadem a 80 
Chaetoceros furcellatus 40 
Clzaetoceros illgoljiallLls 120 200 120 80 20 120 
Chaetoceros lacilliosus 240 440 480 160 80 20 80 
Chaetoceros similis 80 
Chaetoceros spp. 2240 2640 2240 1840 760 600 560 
Cylindrotheca closteriutll 160 400 120 400 600 180 240 
Dactyliosolell jragilissimus 320 160 80 320 40 40 
Dityllllll brightwellii 120 40 40 20 80 
Eucampia groelllalldica 800 320 
Ellcampia zodiacus 480 1240 720 640 160 100 560 
Guillardia delicatula 80 80 
Guinardia flaccida 40 
Lauderia ann Illata 80 
Leptocylindrus daniclls 40 280 120 400 40 80 
Leptocylindrus minimus 480 1240 280 80 1040 420 400 
Melosira tIlonoliformis 40 
Navicula spp. 40 80 80 
Pleurosigma angulatwn 40 40 80 40 
Porosira glacialis 280 80 40 240 60 120 
Proboscia alala 40 
Pselldo-nit~schia delicatissima group 1800 24200 6760 6640 3720 720 2520 
Pselldo-nilzschia seriata group 40 80 80 
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02-Jun~98 (continued) 

Rhabdonema spp. 40 40 
Rhi::.osolenia hebetata 40 40 
Rhi::.osolenia spp. 40 
Skeletonema costatum 200 280 80 200 360 720 
Thalassionema nitzschioides 40 
Thalassiosira auguste-lineata 80 40 80 320 200 40 80 
Thalassiosira baltica 40 40 
Thalassiosira decipiens 400 40 760 80 
Thalassiosira gravida 280 40 40 320 120 640 
Thalassiosira nordenskioeldii 200 880 240 1480 
Thalassiosira spp. 2640 800 4000 1120 2240 3880 
Copepoda 40 40 
Dictyocha speculum 40 120 
Helicostomella spp. 40 80 
Mesodiniwll rLlbrum 800 80 240 
ParaJavella spp. 80 
Tintinnids 40 40 40 320 40 20 

09-Jun-98 
A lexand riwn jLlndyense 2800 3840 2600 40 180 
AlexandriwnJundyense (duplet) 40 160 20 
Alexandriwn ostenJeldii 80 
Amylax triacantha 80 
Armoured dinoflagellate 520 1040 160 120 60 100 
Armoured dinoflagellate 960 
Ceratillln horridwn 40 
Ceratiwll lineallllll 160 
Ceratillm longipes 40 
Ceratilllll tripos 40 80 
Dinophysis acwllinata 80 
Dinophysis aCLlfa 40 40 
Dillophysis Ilorvegica 40 40 
Dinophysis spp. 80 
GyrodilZiLlIll spp. 120 80 40 
Heterocapsa triquetra 560 1080 720 20 
MilZLlscula bipes 40 160 
Protoperidiniwn depressulIl 40 
Protoperidinium spp. 200 200 200 120 20 
Scrippsiella trochoidea 440 360 360 20 
Un armoured dinoflagellate 480 360 
ActinoptychLls senarius 20 
Asterionellopsis glacialis 60 
Ceratalilina pelagica 40 
Chaetoceros borealis 40 
Chaetoceros constrictus 40 
Chaetoceros convolut!ls var. trisetosa 40 240 
Chaetoceros debilis 400 80 200 480 
Chaetoceros decipiens 100 
Chaetoceros jLlrcellat!ls 80 
Chaeloceros laciniosLls 120 
Chaetoceros spp. 240 40 140 280 
CoscinodiSClis spp. 120 40 60 
Cylindrotheca closteriwn 160 120 80 40 280 200 40 
Dac tyl iosolen Jrag ilissilllllS 40 40 60 
Dityillm brighrwellii 40 20 
Elicampia groenlandica 200 20 
Ellcampia zodiaclls 120 20 80 
GlIillardia delicatula 20 
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09-Jun-98 (continued) 

G uinardia flaccida 40 
Leptocylindrus danicus 40 20 200 
Leptocylindrus minimus 1520 2200 80 80 80 60 
Navicula spp. 20 20 
Pleurosigma angulatum 80 40 220 
Porosira glacialis 200 
Pseudo-nitzschia delicatissima group 120 80 480 160 80 
Pseudo-nitzschia seriata group 40 40 60 
Rhizosolenia hebetata 80 120 20 
Rhi::.osolenia imbricata 20 
Rhizosolenia spp. 20 
Skeletonema costatum 40 60 20 
Thalassiosira allguste-lineata 40 80 20 40 
Thalassiosira baltica 20 
Thalassiosira gravida 40 
Thalassiosira nordenskioeldii 140 20 
Thalassiosira spp. 160 460 60 
Brachionus spp. 40 40 40 20 
Copepoda 80 40 
Dictyocha speculum 200 200 80 80 40 20 
Eutreptia / Eutreptiella 120 
Helicostomella spp. 120 280 360 20 120 
Mesodiniwn rub rum 1800 1320 2960 600 1440 
ParaJavella spp. 40 80 120 
Ptychocylis spp. 80 80 40 
Tintinnids 640 600 320 120 40 40 240 

17-Jun-98 
Alexandriwn fimdyense 700 1680 1480 220 60 240 
Alexandriwfl fimdyense (duplet) 40 40 40 20 
AlexandriulIl fimdyense (fusing) 40 
Alexandrilllfl Jundyense (quadruplet) 40 
Alexmzdrilllfl ostenJeldii 80 
Armoured dinoflagellate 600 960 640 5-1.0 220 140 400 
Ceratiwll filS us 20 
CeratiulIl horridwll 20 40 160 120 120 20 
Ceratiwn koJoidii 40 
Ceratilllll lineatwll 60 80 60 60 
CeratiulIl longipes 40 240 300 240 20 
CeratiulIl spp. 40 
Ceratiwll tripos 20 20 20 
Dinophysis aculllinata 180 160 80 1-1.0 80 20 
Dinophysis aCllta 60 40 400 60 20 
Dinophysis norvegica 20 100 100 20 
Dinophysis pulchella 20 
Dinophysis spp. 40 40 
Gonyaulax spinifera 20 
GyrodiniulIl spp. 340 560 320 
Heterocapsa triquetra 240 2160 280 180 40 100 
Minllscllia bipes 40 20 40 
Prorocentrllllllllinimum 40 
Protoperidillium depresslllll 20 40 20 
Protoperidiniwn divergens 20 
Protoperidinium spp. 360 880 520 60 20 
Scrippsiella trochoidea 60 400 200 
Unarmoured dinoflagellate 100 80 380 280 
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Asterionellopsis glacialis 20 40 80 
Cerataulina pelagica 40 60 260 
Chaetoceros altanticus 40 20 
Chaetoceros compressus 20 
Chaetoceros convolutus var. trisetosa 40 160 40 240 
Chaetoceros debilis 280 
Chaetoceros decipiens 100 
Chaetoceros Jurcellatus 20 
Chaetoceros laciniosus 20 
Chaetoceros spp. 40 20 20 40 20 
Chaetoceros tenuissimus 40 
Corethron criophilum 20 
Coscinodiscus spp. 20 80 60 40 
Cylindrotheca closterium 120 360 120 400 360 540 
DactyliosolenJragilissimus 20 180 
DitylulIl brightwellii 40 20 
Eucalllpia groenlandica 20 
EUCQlIlpia zodiacus 20 
Guinardia delicatula 60 
Leptocylindrus minimus 40 80 440 420 720 640 
Liclllophora abbreviata 20 
Navicula spp. 40 40 60 40 80 
Paralia marina 20 20 
Pleurosigma angulatum 140 20 200 
Porosira glacialis 40 
Proboscia alata 20 
Pseudo-nitzschia delicatissima group 20 80 120 20 20 60 60 
Pseudo-nitzschia seriata group 20 180 
Rhizosolenia gracillima 20 
Rhizosolellia hebetata 80 80 60 280 60 
Rhizosolenia imbricata 40 
Rhizosolellia spp. 40 20 20 80 
Skeletonema costalllm 20 40 40 
Thalassiosira auguste-lineata 100 160 400 160 120 
Thalassiosira gravida 40 
Thalassiosira spp. 80 180 20 
Brachionlls spp. 40 40 120 20 20 
Copepoda 120 40 40 20 60 
Dictyocha speculum 100 520 160 40 280 40 80 
Eutreptia I Eutreptiella 280 1360 580 340 100 100 
Helicostomella spp. 160 120 40 20 340 
Mesodinium rubrum 5860 1400 26280 2160 120 4260 
ParaJavella spp. 60 40 80 
Ptychocylis spp. 20 40 20 
Tintinnids 2020 480 1960 680 340 100 1440 

23-Jun-98 
A le.wlldrillm Jllndyellse 2420 6720 1800 40 
Alexalldriumftmdyense (duplet) 100 160 80 
Alexandriwn Jundyense (triplet) 40 
Armoured dinoflagellate 660 3120 1760 40 60 20 60 
Ceratium horridum 140 560 720 100 
Ceratiulll koJoidii 40 
Ceratiulll lilleatulll 120 360 80 20 20 
Ceratiulll lOllgipes 60 40 80 20 20 20 
Dinophysis acuminata 220 520 160 
Dinophysis acuta 20 40 
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23-Jun-98 (continued) 

Dinophysis norvegica 240 360 360 40 
Dinophysis spp. 20 40 280 
Gonyaulax spinijera 40 
Gyrodinium spp. 840 2080 1400 160 60 20 80 
Helerocapsa Iriquetra 580 3880 2000 20 60 
ProlOperidinium ovalum 80 120 20 
Proloperidillium spp. 480 160 40 
Scrippsiella trochoidea 260 400 160 20 
Unarmoured dinoflagellate 1160 3560 2760 80 20 20 
Achllallihes spp. 20 
ASlerionellopsis glacialis 20 
Ceralaulina pelagica 220 
Chaetoceros convolutus var. trisetosa 20 
Chaetoceros debilis 20 
Chaeloceros simplex 20 
ChaelOceros spp. 20 20 
Coscillodiscus spp. 20 40 20 60 
Cylindrolheca closterium 20 100 140 60 200 
Guinardia delicatula 20 
Guillardiaflaccida 60 
Gyrosigmafasciola 20 
Leplocylilldrus minimus 40 
Licmophora abbreviata 100 40 
Melosira spp. 20 
Navicula spp. 40 60 20 40 
Pleurosigma I Gyrosigma 20 
Pleurosigma angulatum 80 320 
Porosira glacialis 20 
Pseudo-nitzschia delicatissima group 40 
Rhi~osolenia setigera 20 
SkelelOnema costa Will 20 20 20 420 
Thalassiosira gravida 40 
Brachiollus spp. 20 
Copepoda 100 40 40 80 
Dictyocha specululll 100 40 80 40 80 20 
Eutreptia / Eutreptiella 40 320 160 
HelicoslOmella spp. 40 120 60 
MesodiniulIl ntbrum 2580 6160 2880 280 220 220 1100 
Parafavella spp. 20 360 160 20 20 20 
Tintinnids 2720 9360 2000 280 120 80 1140 

29-Jun-98 
Al exand rium fundyense 140 920 380 400 
Alexandriwnftllldyense (duplet) 20 
Armoured dinoflagellate 80 280 320 60 100 40 
Ceratiumfllsus 20 20 
Ceralium horridum 60 220 20 100 60 20 
Ceratiwll [ineatum 20 100 20 100 20 
Ceratiwn longipes 20 120 40 20 120 40 
Ceratillln tripos 20 
Dinophysis acuminata 80 160 80 20 20 
Dinophysis acuta 40 120 20 
Dinophysis Ilorvegica 200 260 60 20 40 
Dinophysis spp. 40 80 
GOllyaula:r: spillijera 20 
Gyrodiniutll spp. 240 540 120 
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H eterocapsa triquetra 560 240 240 40 
Phalacroma rotundatum 20 
Prorocentrwn minimum 60 
Protoperidinium ovatum 40 20 60 
Protoperidinium spp. 180 80 140 40 
Scrippsiella trochoidea 20 60 20 20 
Unarmoured dinoflagellate 180 1080 340 420 
Asterionellopsis glacialis 80 80 
Cerataulina pelagica 40 
Chaetoceros convolutus var. trisetosa 40 40 40 
Chaetoceros similis 20 
Coscinodiscus spp. 20 40 20 60 60 
Cylindrotheca closterium 40 240 380 120 40 
Dactyliosolellfragilissimus 20 
Ditylum brightwellii 20 
Eucampia groenlandica 20 
Guillardia delicatula 60 
Leptocylilldrus minimus 20 
Navicula spp. 40 20 20 40 80 60 20 
Pleurosigma angulatum 80 20 20 220 
Porosira glacialis 20 
Pseudo-Ilitzschia delicatissima group 40 20 40 
Rhi:osolellia spp. 100 20 20 
SkelelOllellla costatum 40 40 240 
Copepoda 40 60 40 20 20 
Dictyocha speculum 20 60 40 180 
Eutreptia / Eutreptiella 100 100 
H elicostolllelia spp. 20 
Mesodilliulll rubrum 940 160 960 1020 440 380 
Para/avella spp. 20 
Ptychocylis spp. 20 20 
Tintinnids 960 1440 320 200 340 100 40 

07-Jul-98 
A lexalldrill/Il fillldyense 1320 1960 
Armoured dinoflagellate 140 5080 2480 80 20 20 
Ceratill/Il arcticum 40 
Cerathull horridum 20 40 
Ceratilllll kofoidii 80 40 
Ceratiun! lilleatum 220 80 440 
Ceratium IOllgipes 120 400 480 20 
Ceratium spp. 60 
Ceratiwll tripos 40 
Dillophysis acumillata 100 40 80 40 20 
Dillophysis anita 40 80 360 
Dillop/zysis norvegica 280 80 40 20 20 
Dillop/zysis spp. 100 40 280 
Gonyaulax spillifera 120 40 
Gyrodillilllll spp. 440 1880 
H eterocapsa triquetra 100 3800 2720 
Protoperidillium spp. 40 200 
Scrippsiella trochoidea 80 320 
Unarmoured dinoflagellate 160 1720 1160 20 20 
Asteriollellopsis glacialis 20 20 20 
Cerataulilla pelagica 20 80 
Chaetoceros cOllvolwus var. trisetosa 40 40 
ChaelOceros debilis 180 
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07-Jul-98 (continued) 

Chaetoceros decipiens 20 60 
Chaetoceros similis 20 
Chaetoceros spp. 80 
Chaetoceros tenuissimus 20 
Coscinodiscus spp. 40 20 
Cylindrotheca closterium 60 440 760 2720 660 380 120 
Dactyliosolen jragilissimus 40 
Ditylum brightwellii 80 40 
Guillardia delicatula 440 
Leptocylilldrus minimus 20 
Licmophora abbreviata 40 
Navicula spp. 60 40 20 
Paralia marina 60 20 
Pleurosigma angulatum 80 80 
Proboscia alata 40 
Pseudo-nitzschia delicatissima group 60 120 260 20 40 40 
Pseudo-nitzschia seriata group 80 
Rhizosolenia spp. 20 
Skeletonema costatum 40 20 7440 
Thalassiosira auguste-lineata 40 
Thalassiosira spp. 20 20 
Copepoda 20 40 
Dictyocha speculum 80 640 1040 40 
Eutreptia / Eutreptiella 160 160 20 40 
Helicostomella spp. 40 
Mesodiniwn rubrwn 1000 2400 2560 60 40 20 1660 
Parajavella spp. 40 
Tintinnids 480 2800 3480 3-1-0 20 1400 

14-Jul-98 
A lexalldrium fimdyense 40 
Alexalldriwn fill1dyense (duplet) 20 
Armoured dinoflagellate 220 80 360 120 40 20 
Ceratillln arcticum 20 
CeratilimfilSlls 20 
Ceratiwn horridwn 100 40 
Ceratillln kojoidii 20 40 20 
Ceratilllll lineatum 140 40 240 120 20 180 
Ceratilll1! longipes 200 120 160 160 280 20 120 
Ceratilllll tripos 40 60 40 
Dillop/zysis acumillata 80 40 60 100 40 60 
Dinophysis acuta 40 20 20 
Dinophysis norvegica 200 100 140 60 120 120 
Dinop/zysis spp. 20 100 40 
Gonyaulax spinijera 40 20 
Gyrodilliulll spp. 
Heterocapsa triquetra 80 
Prorocentrwn spp. 20 
Protoperidinillln spp. 20 20 40 
Scrippsiella trochoidea 40 20 20 
Unarmoured dinoflagellate 60 20 20 40 20 
Actinoptychus senarills 60 
Asterionellopsis glacialis 20 
Cerataulina pelagica 20 480 
Chaetoceros altanticlls 20 
Chaetoceros borealis 100 20 20 
Chaetoceros cOlllpresslls 20 20 
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14-Jul-98 (continued) 

Cizaetoceros constrictus 160 
Clzaetoceros convolutus 20 
Cizaetoceros convolutus var. trisetosa 80 40 20 100 20 60 
Cizaetoceros debilis 20 100 
Cizaetoceros decipiens 20 160 100 
Chaetoceros laciniosus 20 
Cizaetoceros simplex 120 
Chaetoceros spp. 20 40 300 
Cizaetoceros spp. (phaeoceros) 20 
Coret/zron criophilum 20 
Coscinodisclls spp. 20 60 80 
Cylindrotheca closterium 740 40 340 540 720 860 180 
Dactyliosolen fragilissimus 20 
Ditylwn brightwellii 20 
Guillardia delicatula 100 540 
Guillardia flaccida 120 460 
Leptocylilldrus millimus 20 40 140 
Navicula spp. 40 40 40 40 20 
Paralia marilla 40 
Pleurosigma allgulatum 300 20 20 40 600 
Pseudo-nitzschia delicatissima group 160 60 100 300 80 20 140 
Rlzizosolellia spp. 20 20 
Skeletollema costa tum 40 20 120 100 40 20 105210 
Thalassiosira auguste-lineata 20 
Thalassiosira spp. 60 140 
Brachiollus spp. 20 
Copepoda 40 20 20 20 60 
D ictyoclza speculum 40 60 60 240 120 200 
Ebria tripartita 40 
Eutreptia I Eutreptiella 1500 40 60 20 60 120 
Helicostomella spp. 20 40 
Mesodillium rub rum 1080 2380 620 180 4400 
Ptychocylis spp. 20 
Tintinnids 360 80 840 740 60 80 420 

21-Jul-98 
A lexal1d rium flll1dyense 120 80 40 
Alexalldrillmfimdyellse (cyst) 40 
Armoured dinoflagellate 260 1880 160 140 60 
Ceratiulll filSliS 20 20 
Ceratiwl1 horridum 20 40 40 20 
Ceratiwl1 kofoidii 20 240 60 80 
Ceratiwll lillealum 160 480 320 160 20 
Ceralilllll IOllgipes 200 520 120 260 180 100 80 
Ceratiu/1l minutlllll 20 
Ceratillln spp. 40 
Dillop/zysis acumillata 40 400 80 20 60 20 
DillOphysis acula 100 60 
Dillophysis llorvegica 80 280 200 260 40 20 
Dilloplz.vsis spp. 120 20 
GOllyaulax spillijera 20 160 
Gyrodilliulll spp. 
H eterocapsa triquetra 520 40 
Phalacroma rOllllldatulll 40 
Protoperidillium spp. 80 20 40 
Scrippsiella troclzoidea 20 40 20 
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21-Jul-98 (continued) 

Unarmoured dinoflagellate 480 40 20 
Achnanthes spp. 20 
Asterionellopsis glacialis 20 20 160 
Cerataulina pelagica 20 60 340 360 14960 
Chaetoceros altanticus 20 40 
ChaelOceros borealis 40 40 60 40 
ChaelOceros compresslls 40 60 40 
ClzaelOceros constrictL/s 40 120 160 
Chaetoceros convolutLls 40 20 
Clzaetoceros convolLltLls var. trisetosa 80 40 20 80 20 40 80 
Chaetoceros debilis 320 80 380 400 300 3520 
ChaelOceros decipiens 120 80 40 40 20 80 
ChaelOceros laciniosLls 20 160 
Chaetoceros similis 20 60 100 280 40 160 
Chaetoceros simplex 40 120 80 340 20 1200 
ChaelOceros socialis 20 
Chaetoceros spp. 200 160 360 640 480 140 2720 
ChaelOceros spp. (phaeoceros) 60 20 
Corethron criophilum 20 20 20 160 
Coscinodiscus spp. 40 40 40 20 40 
Cylindro"tlzeca closteriu11l 300 160 40 240 500 1340 1920 
Dac ryliosolen frag ilissimus 40 80 
Ditylwll brightwellii 20 80 
Guillardia delicatula 120 520 380 380 60 24960 
Guillardia flaccida 20 40 720 900 280 4480 
Gyrosigma telllluissimllm 80 
Leptocylilldrus danicus 20 60 
Leptocylilldrus minimus 20 100 100 1840 
Navicula spp. 20 20 20 
Paralia marilla 60 60 
Plellrosigma / Gyrosigma 20 20 
Pleurosigllla allgulatwll 140 40 20 20 160 
Pseudo-nit::.schia delicatissima group 160 120 20 60 200 
Pseudo-Ilitzsclzia seriata group 20 60 20 40 560 
Rlzi::.osolel1ia hebetata 20 
Rlzizosolel1ia spp. 40 20 20 80 
SkelelOl1ema costatum 220 560 1680 5500 2100 7440 
Thalassiosira auguste-lineata 80 
Thalassiosira llordellskioeldii 20 
Thalassiosira spp. 20 40 220 40 80 
Copepoda 40 160 40 
Dictyocha speculum 20 480 120 300 140 880 
Eutreptia / Eutreptiella 20 20 100 400 
HelicostOlllella spp. 60 20 
Mesodil1iulIl rubrwll 860 12600 5600 100 7440 
Tintinnids 120 360 160 400 220 140 
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28-JuI-98 

A lexandriwn fundyense 40 
Armoured dinoflagellate 280 80 160 
Ceratiwn k%idii 40 40 
Ceratiwn linea tum 40 40 120 
Ceratiwn longipes 240 60 
Ceratium spp. 80 
Dinoplzysis acuminata 20 
Dinoplzysis acuta 40 
Dinophysis norvegica 200 80 120 
Dinoplzysis spp. 40 
Gonyaulax spinifera 20 
Gyrodiniwn spp. 
Heterocapsa triquetra 160 40 
Protoperidinium spp. 80 
Scrippsiella troclzoidea 280 140 80 
Unarmoured dinoflagellate 20 40 
Cerataulilla pelagica 600 100 120 
Clzaetoceros compress us 40 
Chaetoceros constrictus 200 80 
Chaetoceros convolutus 40 
Chaetoceros convolutus var. trisetosa 40 60 
Chaetoceros debilis 2240 920 1000 
Chaetoceros decipiens 40 120 
Cizaetoceros laciniosus 280 
Cizaetoceros similis 40 40 
ChaelOceros simplex 20 
Chaetoceros socialis 120 100 
Clzaetoceros spp. 920 400 320 
Chaetoceros spp. (phaeoceros) 60 
Corethrofl crioplzilum 40 
Coscinodiscus spp. 20 
Cylindrotlzeca ciosterium 160 180 80 
Dactyliosolenfragilissimus 20 240 
Guinardia delicatula 6360 1660 212090 
Guinardiaflaccida 4760 480 12600 
Leptocylindrus minimus 80 40 840 
Licllloplzora abbreviata 20 
Navicula spp. 40 80 
Pleurosigma angulatum 360 20 680 
Pleurosigma anglilatum var. strigosa 40 
Pseudo-nitzschia delicatissima group 120 200 
Pseudo-nit::.schia seriata group 40 80 320 
Rhiwsolenia spp. 80 
Skeletonema costatum 40 60 
Thalassiosira anglilata 40 
Thalassiosira nordenskioeldii 40 
Tlzalassiosira spp. 80 120 
Copepoda 80 60 
Dictyoclza speculum 800 240 280 
Eutreptia I Eutreptiella 80 
He/icostomella spp. 40 
Mesodillilllll rub rum 7400 1180 3320 
Tintinnids 240 200 40 
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04-Aug-98 

A lexandriwnfundyense 160 80 80 
Armoured dinoflagellate 400 640 1840 80 360 
Ceratiwn fusus 80 80 
Ceratium horridum 40 
Ceratiwn kofoidii 40 320 
Ceratiwn lineatum 560 80 40 960 280 
Ceratium longipes 80 160 200 560 40 160 
Ceratium spp. 40 280 
Ceratium tripos 40 40 
Dinophysis acuminata 40 320 
Dinophysis acllla 40 160 
Dinop/zysis norvegica 80 400 80 
Dinophysis pulchella 40 
Gyrodiniwn spp. 
Heterocapsa triquetra 280 80 80 
Minllscula bipes 40 
Protoperidinium spp. 320 80 
Scrippsiella trochoidea 560 40 160 3520 360 
Un armoured dinoflagellate 160 520 160 160 
Asterionellopsis glacialis 80 20 
Cerataulina pelagica 80 120 80 40 
Chaetoceros borealis 160 
Chaetoceros compress LIS 80 40 240 240 20 40 
Cizaetoceros constrictl/S 160 280 40 
Cizaetoceros convolutus var. trisetosa 160 40 120 320 80 
Cizaetoceros debilis 4480 6040 1840 4400 16400 640 
Cizaetoceros decipiens 560 80 40 80 160 40 
Cizaetoceros lacinioslls 80 120 80 240 40 
Cizaetoceros sill1ilis 40 
Chaetoceros socialis 960 840 240 2160 80 100 40 
Cizaetoceros spp. 320 1320 1080 640 2640 140 200 
Chaetoceros spp. (phaeoceros) 160 40 
Corethron criophilllll1 80 40 20 
Cylindrotlzeca closteriwn 720 160 640 1760 1160 480 
Dactyliosolen frag ilissimus 40 200 
Ditylwn brightwellii 40 80 20 
Guinardia delicawia 62160 4280 3000 14000 10640 2020 880 
Guinardia f/accida 12000 800 520 8720 5760 1300 93520 
Leptocylindrus danicus 80 120 
Le[ltocylindrus minimus 240 320 200 160 160 80 11320 
Navicula spp. 20 
Pleurosigma anglliatum 160 40 20 
Pseudo-nitzschia delicatissima group 3360 10600 80160 6160 11920 1440 40 
Pseudo-nitzschia seriata group 240 320 400 480 40 
Rhi::.osoienia spp. 80 80 1040 
Skeletonel/la costatUIl1 320 1120 1360 160 80 180 40 
Thaiassiosira spp. 80 120 80 120 
Copepoda 80 80 80 
Dictyocha speculum 240 560 160 720 20 280 
Eutreptia / Eutreptiella 160 40 40 160 80 20 240 
Helicostomella spp. 520 
Mesodinillln rubrllm 8640 320 1520 2160 160 5960 
SaipingeUa S[lp. 80 
Tintinnids 80 120 320 160 60 520 
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11~Aug-98 

Alexandriwnfundyense 120 160 560 80 360 120 40 
Alexandrium ostenfeldii 40 
Armoured dinoflagellate 240 720 880 360 400 80 80 
Ceratium fusus 80 40 40 
Ceratium kofoidii 40 120 160 120 
Ceratium lineatwn 640 600 720 400 480 120 280 
Ceratium longipes 280 80 240 240 40 40 
Ceratium spp. 40 
Ceratiwn tripos 40 40 
Dinophysis acuminata 120 40 80 80 40 
Dillophysis acuta 80 40 
Dillophysis norvegica 80 120 160 80 80 40 
Dinophysis spp. 40 80 
GOllyaulax spinijera 40 200 120 
Heterocapsa triquetra 40 
Phalacroma rotundatllm 40 
Protoperidinium depressum 40 40 
Protoperidilliwn ovatum 40 
Protoperidinium spp. 40 80 
Scrippsiella trochoidea 1040 3360 2840 1480 760 200 520 
Unarmoured dinoflagellate 80 
Asterionellopsis glacialis 80 120 40 80 
Cerataulina pelagica 440 40 40 360 160 
Chaetoceros borealis 40 40 
Chaetoceros compressus 240 1000 400 160 440 
Chaetoceros cOllcavicornis 40 
Chaetoceros cOllstrictus 40 40 
Chaetoceros cOllvolutus 80 40 40 
Chaetoceros cOllvolutus var. trisetosa 40 240 40 200 240 
Chaetoceros debilis 120 440 640 280 360 
Chaetoceros decipiens 80 40 80 40 
Chaetoceros lacilliosus 40 160 80 120 
Chaetoceros similis 40 
Chaetoceros socialis 2360 1360 2400 1560 1040 1200 80 
Chaetoceros spp. 240 120 720 360 600 480 
Chaetoceros spp. (phaeoceros) 40 40 
Corethron criophilwn 80 
Coscinodiscus spp. 40 40 40 40 
Cylindrotheca closterium 480 280 280 480 920 2280 280 
Dactyliosolenfragilissimus 120 40 120 
DitylulIl brightwellii 40 40 280 200 40 160 
Guillardia delicatula 2040 2640 3440 4520 4080 2840 320 
Guillardia flaccida 13680 1560 8240 10520 10600 9720 96860 
Gyrosigma tennuissimum 80 
Leptocylindrus daniws 40 
Leptocylilldrus minimus 600 920 720 360 280 240 1120 
Licmophora abbreviata 40 
Navicula spp. 40 
Pleurosigma / Gyrosigma 40 40 
Pleurosigma allgulatum 80 40 80 
Pseudo-Ilitzschia delicatissima group 8880 840 19080 65130 21120 19960 120 
Pseudo-nit::,schia seriata group 680 400 320 640 760 160 80 
Rhi~osolellia spp. 80 40 160 1200 
Skeletollema costatwn 760 240 3280 3040 2720 3120 40 
Thalassiosira baltica 40 
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Thalassiosira oestrupii 40 
Tlzalassiosira spp. 80 120 
Copepoda 40 40 80 80 
Dictyocha speculum 200 120 240 160 200 80 
Eutreptia / Eutreptiella 40 80 120 240 120 40 360 
Helicostomella spp. 80 80 40 
Mesodinillm rubrum 640 2440 2960 160 2360 
Salpingella spp. 40 
Tintinnids 360 40 360 200 160 320 320 

18-Aug-98 
AlexandriWIl ftmdyense 40 40 560 40 
Armoured dinoflagellate 360 240 680 1200 120 40 20 
Ceraliwn kofoidii 40 240 100 
Ceralium lineatum 520 320 120 9600 140 
Ceraliwn longipes 80 40 80 20 
Ceraliwl! spp. 80 
Ceralillm tripos 80 80 80 
Dinophysis acuminata 80 480 
Dinophysis norvegica 40 40 120 720 
Gonyaulax spiniJera 120 
Gyrodiniwl! spp. 40 
Heterocapsa triquetra 40 120 80 
Protoperidiniwn spp. 40 80 480 40 
Scrippsiella trochoidea 760 600 1240 12720 60 
Un armoured dinoflagellate 160 
AClilloptychus senarius 80 120 
ASlerionellopsis glacialis 40 120 
Cerataulina pelagica 80 40 
Chaeloceros borealis 120 
Chaeloceros compress us 40 40 280 
Cizaetoceros consiricills 40 
Chaeloceros debilis 40 80 
Chaeloceros socialis 920 1960 960 14880 720 60 
Chaetoceros spp. 80 120 80 80 40 40 60 
Cizaeloceros spp. (phaeoceros) 40 
Core liz rOil criophilum 40 80 80 240 80 
COSCillOdisclis spp. 80 80 40 
Cylilldrolheca closteriwl! 360 240 40 80 320 520 100 . 
Daclyliosolenfragilissimlls 40 160 2560 480 40 60 
Dilylwl! briglztwellii 80 40 80 160 80 40 
Guinardia delicatula 2360 1680 3880 4960 960 280 240 
Guinardia flaccida 80160 36740 4760 13760 11600 6840 161990 
Leptocylindrus daniclls 280 240 480 40 20 
Leplocylindrus minimus 520 400 80 80 
Paralia marilla 120 
Pleurosigma I Gyrosigma 20 
Pleurosigma angulalum 40 40 
Pseudo-nitzschia delicatissima group 280 600 1120 3240 200 
Pseudo-nitzschia seriata group 40 80 80 320 
Rhi~osolellia spp. 280 
Skeietonema costatum 520 360 680 400 880 360 60 
Thaiassiosira spp. 40 240 40 
Copepoda 40 40 20 
Dict)'oclza speculum 200 240 280 1360 20 
Ebria tripartita 40 880 
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18-Aug~98 (continued) 

Eutreptia / Eutreptiella 40 80 200 160 80 
Helicostomella spp. 40 20 
Mesodinium rubrum 560 1120 1720 560 40 160 320 
Notholca spp. 40 
Parafavella spp. 40 
Tintinnids 120 320 40 880 160 200 120 

25-Aug-98 
A lexandriul1l fillldyense 120 280 80 40 20 
Alexandriul1l ostenfeldU 40 
Armoured dinoflagellate 240 240 200 110 320 20 1160 
Ceratiul1l filsus 80 20 40 200 40 40 
Ceratillm kofoidii 240 120 80 160 
Ceratilllll lineatllm 1040 440 840 910 80 40 240 
Cerarillm longipes 80 80 
Cerari/all spp. 40 
Ceratiwll tripos 20 120 110 80 20 40 
Dinophysis acuminata 20 240 110 
Dinophysis norvegica 80 20 80 310 80 
Gonyaula;( spinijera 160 280 160 80 
Gyrodiniul1l spp. 40 
Heterocapsa triquetra 60 240 
Phalacroma rOlllndatllm 40 
Scrippsiella trochoidea 960 240 920 760 280 20 160 
Unarmoured dinoflagellate 40 280 160 
Asteriollellopsis glacialis 240 80 
Ceratalilina pelagica 120 
Chaetoceros borealis 40 20 
Chaetoceros compressus 40 110 100 
Chaetoceros constrictus 20 40 20 
Chaetoceros convolutus var. trisetosa 80 .+0 40 60 
Chaetoceros debilis 20 80 40 
Chaetoceros laciniosus 40 
Chaetoceros socialis 6320 380 4120 1680 2440 440 40 
Chaetoceros spp. 240 20 40 160 280 220 
Corethroll criophilum 40 80 60 
Coscinodisclls spp. 60 40 
Cylindrorheca closterillm 1200 80 40 100 880 280 240 
Dactyliosole n frag ilissimus 240 80 40 60 120 
Dityllllll brightwellii 320 60 80 110 80 80 
Eucalllpia spp. 80 
Guinardia delicatliia 5360 1200 5160 3180 3080 1280 640 
GlIillardia flaccida 38160 2100 12120 17110 14880 19160 20600 
Helicotheca tamesis 40 
Leptocylindrus daniclls 400 240 160 300 160 
Leptocylilldrlls minimlls 160 40 40 40 240 
Paralia marina 40 40 
Plellrosigllla / Gyrosigma 40 
Plellrosigllla anglilatum 120 
Pselldo-Ilit~schia delicatissima group 1440 80 360 40 1510 1620 80 
PSelido-llit~schia seriata group 80 200 120 40 40 60 
Rhiwsolenia spp. 110 240 
Skeletollellla costatwll 880 280 1080 10+0 1040 720 360 
Thalassiosira oestrllpii 40 
Thalassiosira spp. 240 2-fO 80 40 20 40 
Copepoda 40 40 20 
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25-Aug-98 (continued) 

Dictyocha speculum 160 20 480 640 360 80 
Eutreptia I Eutreptiella 160 80 80 40 40 1080 
Helicostomella spp. 20 40 40 40 
Mesodinium rub rum 240 400 2960 120 1120 
Tintinnids 160 100 280 360 40 40 200 

Ol-Sep-98 
Alexandriwn fundyense 40 200 
Armoured dinoflagellate 320 1680 560 260 20 20 
Ce ratium fusus 80 20 
Ceratillln kofoidii 20 240 60 20 
Ceratium lineatum 2200 1560 80 300 100 
Ceratium longipes 60 40 20 40 
Ceratiwn minutum 80 20 
Ceratium tripos 60 160 40 20 
Dinophysis acuminata 60 40 
Dinophysis acuta 60 100 20 
Dinophysis norvegica 100 120 20 20 
Dinophysis spp. 40 
Gonyaulax spinijera 180 320 
Gyrodinillln spp. 760 
Heterocapsa triquetra 120 1000 80 
Protoperidinium depressum 20 
Protoperidiniwn spp. 40 100 20 100 
Scrippsiella trochoidea 300 680 260 40 80 
Unarmoured dinoflagellate 280 20 
ActillOptycllllS senarius 80 
Asteriollellopsis glacialis 120 80 180 40 
Asteriollellopsis kariana 20 
Ceratau!illa pelagica 20 40 40 60 
Chaetoceros borealis 60 40 20 40 
Chaetoceros compressus 60 40 100 40 20 
Chaetoceros constrictus 20 80 40 20 
Chaetoceros convolutus var. trisetosa 120 40 20 
Chaetoceros debilis 60 80 40 40 20 
Chaetoceros decipiens 20 
Chaetoceros socia lis 3240 10680 6120 4240 1340 420 
Chaetoceros spp. 540 440 240 120 220 100 100 
Chaetoceros spp. (phaeoceros) 40 
CorethrolZ criophilum 140 80 280 460 220 60 20 
Coscinodiscus spp. 20 
Cylindrotlzeca closteriulfl 220 80 40 300 1040 460 240 
Dactyliosolenfragilissimus 180 40 120 
DitylulIl brightwellii 60 400 480 160 400 120 
Eucalllpia zodiacus 100 
Guillardia delicatula 5400 6160 1200 1620 1920 1100 100 
Guillardia flaccida 80 60 40 60 20 
Leptocy!illdrus danicus 40 20 20 
Leptocylifldrus mediterraneus 40 
Leptocylindrus minimus 160 40 40 100 20 100 140 
Navicula spp. 20 20 20 
Pleurosigma I Gyrosigma 40 
Pleurosigma angulatwn 60 20 
Pleurosigma angulatum var. strigosa 20 
Pseudo-nitzschia delicatissima group 200 520 880 4080 4840 2180 280 
Pseudo-nitz.schia seriata group 200 100 20 20 
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Ol-Sep-98 (continued) 

Rhizosolenia hebetata 40 
Rlzizosolenia spp. 420 40 20 40 120 
Skelelonema costalum 200 1480 1760 1120 1400 640 220 
Thalassionema nitzschioides 40 
Tlzalassiosira oestrupii 40 20 40 
Thalassiosira spp. 80 60 100 
Braclzionus spp. 20 
Copepoda 40 80 40 60 
Dictyocha speculum 220 360 80 2-1.0 60 120 
Eutreptia / Eutreptiella 60 80 2-1.0 40 40 620 
Helicostomella spp. 40 60 
Mesodinium rubrum 1500 640 80 40 3720 
Tintinnids 500 760 100 160 

08-Sep-98 
A lexandrium fundyense 60 100 120 
Armoured dinoflagellate 160 180 160 100 80 60 
Ceratium fusus 60 160 40 20 20 
Ceratium horridwn 20 
Ceratium kofoidii 120 
Ceratiwn lineatum 780 860 960 60 100 160 
Ceratillln longipes 40 20 80 
Ceratium minl/tllln 20 
Ceratiwl! spp. 20 20 40 
Ceratilllll tripos 60 100 100 20 20 80 
Dinophysis aClllnillata 40 100 
Dillophysis Ilorvegica 60 180 100 20 
Dinoplzysis spp. 120 
GOllyaulev.: spinifera 60 80 
Gyrodinium spp. 160 
Helerocapsa triquetra 160 60 300 
Phalacroma rotundatum 20 
Protoperidillium spp. 20 40 20 
Scrippsiella troclzoidea 260 340 840 60 20 60 
Unarmoured dinoflagellate 20 20 20 
Actifloptychus senarius 120 40 
Asterionellopsis glacialis 60 60 
Cerataulifla pelagica 280 180 340 100 40 460 
Clzaetoceros borealis 40 20 
Clzaetoceros compress us 20 20 20 
Clzaeloceros constrictus 40 20 
Cizaetoceros convolutus var. trisetosa 20 20 20 40 
Clzaetoceros danicus 40 
Chaetoceros debilis 40 60 40 20 60 20 
Cizaetoceros decipiens 20 
Cizaetoceros laciniosus 20 20 
Cizaetoceros socialis 100 920 
Cizaetoceros spp. 100 100 300 220 80 80 440 
Chaetoceros spp. (phaeoceros) 20 20 120 20 
Clzaetoceros subtilis 20 
Coretlzrofl crioplzilllll! 160 260 340 180 220 60 100 
CoscilZodiscus spp. 60 40 20 
Cylilldrotheca closterium 800 420 420 2840 1320 500 500 
Dactyliosolenfragilissimus 20 
DitylulIl brightwellii 100 40 100 120 120 20 60 
Eucalllpia zodiacus 180 60 
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08-Sep-98 (continued) 

Guinardia delicatula 1140 920 2240 2000 1240 420 280 
Guinardia flaccida 20 20 40 
Gyrosigma littorale 40 
Gyrosigma tennuissimum 20 80 
Helicotheca tamesis 20 
Lauderia allnulata 60 
Leptocylindrus mediterraneus 20 
Leptocylindrus minimus 120 180 100 180 80 100 100 
Navicula spp. 40 20 20 
Paralia marina 20 
Pleurosigma angulatum 120 20 20 20 120 
Pseudo-nitzschia delicatissima group 1580 380 520 3160 1940 1760 260 
Pseudo-nitzschia seriata group 20 140 
Rhi::osolenia spp. 60 20 80 40 20 40 
Skeletollema costatum 980 300 600 660 600 400 1780 
Striatella ullipunctata 20 
Thalassiollema nitzschioides 40 
Thalassiosira oestrupii 80 100 20 
Thalassiosira spp. 20 
Triceratium alternalls 20 
Copepoda 40 200 20 20 
Dictyocha speculum 320 340 260 80 60 20 100 
Eutreptia I Eutreptiella 100 160 40 20 100 
Helicostomella spp. 20 40 20 
Mesodiniwll rubrum 5020 2860 1760 20 6800 
Tintinnids 140 240 440 220 140 100 360 

15-Sep-98 
Alexalldrium/undyense 20 60 20 
Armoured dinoflagellate 40 60 40 40 
CeratiLlIll/uSLlS 40 20 20 40 
Ceratiwn k%idii 20 40 20 
Ceratiulll lineatLlm 120 40 20 20 140 
Ceratiwll IOllgipes 20 20 40 20 
Ceratiwn spp. 60 
Ceratiwn tripos 80 40 80 60 40 20 80 
Dillophysis acwninata 20 20 
Dillopizysis acllla 80 20 
Dillophysis Ilorvegica 40 40 20 
Dillophysis spp. 20 
Gonyaulax spinifera 20 
Gyrodiniwn spp. 20 80 180 
Heterocapsa triquetra 40 180 20 
Phalacroma rotundatwn 20 
Prorocentrum minimum 20 
Prorocentrum spp. 40 
Protoperidiniwn spp. 20 
Scrippsiella trochoidea 60 160 40 60 120 
Unarmoured dinoflagellate 20 20 40 40 
Actinoptyclws sellarius 20 80 80 
Asterionellopsis glacialis 20 20 
Cerataulina pelagica 20 20 500 
Chaetoceros borealis 20 20 
Chaetoceros constriCtl/S 20 
Chaetoceros convolutus var. trisetosa 20 60 60 
Chaetoceros debilis 60 20 
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Chaetoceros decipiens 60 20 
Chaetoceros laciniosus 20 
Chaetoceros socialis 80 760 
Chaetoceros spp. 80 20 20 20 140 
Chaetoceros spp. (phaeoceros) 20 20 
Chaetoceros teres 20 
Corethron criophilum 120 160 40 80 
Coscinodiscus spp. 20 20 
Cylindrotheca closterium 220 100 240 760 1500 280 120 
Dactyliosolen frag ilissimus 80 
Dityllllll brightwellii 20 100 20 
Eucalllpia zodiacus 60 
Guinardia delicatula 20 20 40 100 340 300 
Guinardia flaccida 20 
Gyrosigma tennuissimum 20 
Leptocylindrus danicus 20 140 
Leptocylindrus mediterraneus 20 
Leptocylindrus minimus 40 20 
Liclllophora abbreviata 20 
Pleurosigma angulatum 20 40 
Pleurosigma angulatum var. strigosa 20 
Proboscia alata 20 
Pseudo-nitzschia delicatissillla group 1480 360 580 640 1640 1060 340 
Pseudo-nitzschia seriata group 280 
Rhizosolenia spp. 20 100 
Skeletonema costatum 100 80 200 480 
Thalassiosira oestrupii 40 20 20 
Copepoda 80 40 20 80 
Dictyocha speculum 20 80 320 100 80 80 
Eutreptia / Eutreptiella 80 80 100 20 20 
Helicostolllella spp. 60 
Mesodinium rubrum 2680 860 1060 40 4020 
Tintinnids 160 40 20 140 220 

22-Sep-98 
A lexandrillm fundyense 20 
Armoured dinoflagellate 80 20 20 20 40 
CeratilllllfllSllS 40 20 
Ceratiwn kofoidii 20 
Ceratillm [ineatum 140 100 40 20 80 
Ceraliwll lOllgipes 20 20 
Ceratiwll spp. 20 
Ceratium tripos 20 20 120 20 20 
Dilloplzysis Ilorvegica 100 60 
Dinoplzysis spp. 20 60 
GOIl:.;aulax spinijera 20 
Gyrodhzium spp. 20 
Heterocapsa triquetra 20 40 180 
Scrippsielia trochoidea 80 20 120 
Unarmoured dinoflagellate 20 20 20 
Actinoptyclws sellarius 40 40 
Asterionellopsis glacialis 20 20 
Cerataulina pelagica 300 1520 
Chaetoceros borealis 20 
Cizaetoceros compressus 20 80 
Cizaetoceros constrict!/s 20 40 
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Chaetoceros debilis 80 20 120 
Chaetoceros decipiens 60 
Chaetoceros laciniosus 20 100 
Chaetoceros lorenzianus 20 20 
Chaetoceros socialis 40 
Chaetoceros spp. 260 20 20 540 
Chaetoceros spp. (phaeoceros) 20 20 20 20 
Corethron criophilum 100 60 20 20 260 
Coscinodiscus spp. 20 
Cylindrotheca closterium 620 340 440 540 300 280 200 
Ditylum brightwellii 60 20 20 60 
Eucampia zodiacus 440 20 160 
Guinardia delicatula 560 60 40 180 80 2720 
G uinardia flaccida 20 
Gyrosigmafasciola 20 
Lauderia annulata 240 
Leptocylindrus dallicus 20 20 
Leptocylindrus minimus 60 40 20 
Navicula spp. 40 20 
Pleurosigma / Gyrosigma 40 20 
Pleurosigma angulatum 40 40 
Pseudo-nitzschia delicatissima group 880 320 300 500 80 20 280 
Pseudo-nit::.schia seriata group 300 80 60 660 
RhiwsoielJia spp. 20 
SkeletolJema costatum 140 60 80 60 540 
Thalassiosira oestrupii 20 20 20 20 
Thalassiosira spp. 20 
Copepoda 40 20 20 20 
Dictyocha speculum 80 260 140 60 60 40 
Eutreptia / Eutreptiella 60 420 40 180 
Helicostolllelia spp. 20 20 20 
MesodilJiwll rubrwn 3240 5260 2720 120 60 2640 
Tintinnids 320 500 100 80 140 

29-Sep-98 
Armoured dinoflagellate 20 20 40 
Ceratiulll fusus 40 40 
Ceratiulll lilJeatwll 20 40 80 
Ceratiwll spp. 20 
Ceratiwll tripos 80 80 40 
DilJophysis lJorvegica 20 40 
Gyrodilliwn spp. 20 
Heterocapsa triquetra 40 40 20 
Scrippsiella trochoidea 20 
Un armoured dinoflagellate 40 
ActilJoptYC/zllS sellarius 160 40 120 80 80 
Cerataulina pelagica 20 20 400 
Chaetoceros borealis 20 20 
Chaetoceros constrictus 60 80 
Chaetoceros cOllvolutus :W 
Chaetoceros convolUtlls var. trisetosa 20 40 20 
Chaetoceros debilis 20 440 
Chaetoceros decipiens 20 
Chaetoceros lacinioslls 320 
Chaetoceros lorenzianus 20 20 120 
Chaetoceros socialis 480 
Chaetoceros spp. 40 20 20 60 800 
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29-Sep-98 (continued) 

Chaetoceros spp. (phaeoceros) 20 20 
Corethron criophilum 60 60 20 40 80 60 400 
Coscinodiscus spp. 20 20 40 
Cylindrotheca closterium 160 40 80 420 640 140 120 
Dactyliosolenfragilissimus 200 
Ditylwl! brightwellii 60 40 20 20 20 720 
Eucampia zodiacus 760 
Guinardia delicatula 560 20 120 80 80 8040 
Guinardia flaccida 40 
Lauderia annulata 240 
Leptocylindrus daniclls 100 20 760 
Leptocylindrlls mediterraneus 60 
Leptocylindrus minimlls 60 20 80 
Navicula spp. 40 
Pleurosigma I Gyrosigma 40 60 
Pleurosigma anglllatum var. strigosa 20 
Pseudo-nitzschia delicatissima group 340 280 860 380 340 160 360 
Pseudo-nitzschia seriata group 300 40 2280 
Rhizosolenia spp. 20 80 
Skeletollema costatwn 20 400 
Striatella unipunctata 20 
Thalassiosira nordenskioeldii 40 
Tha/assiosira oestrupii 20 20 
Copepoda 40 20 40 20 
Dictyocha speculum 40 80 60 20 80 
Eutreptia I Eutreptiella 40 120 20 160 
Mesodillillln rllbrllln 600 620 600 20 1400 
Tintinnids 20 40 20 60 40 20 160 

13-0ct-98 
Armoured dinoflagellate 280 40 20 80 20 40 
CerariwlZ fusus 20 
CeratiwlZ kofoidii 20 
CeraliwlZ /inealllm 40 20 40 20 240 
CeratiulIl trip os 40 20 20 
Dillophysis acumillala 20 20 
Dinophysis Ilorvegica 40 20 40 
Dillophysis spp. 40 20 
Protoperidiniwll spp. 120 
Scrippsiella trochoidea 80 160 
Unarmoured dinoflagellate 20 20 
Actilloprychus senarills 280 200 20 240 60 180 
Asteriollellopsis glacialis 80 20 20 80 
Ceratalilina pelagica 20 
Chaeroceros borealis 20 
Chaeroceros compressus 40 20 20 
Chaetoceros cOllstrictus 20 20 
Chaetoceros convolutus 20 40 
Chaetoceros cOllvollituS var. trisetosa 40 60 20 40 20 
Chaetoceros debilis 360 140 60 80 180 40 2120 
Chaetoceros decipiens 40 
Chaetoceros didYlllus 40 
Clzaetoceros lacinioslls 120 
Chaetoceros lorenzianus 40 40 40 160 
Chaetoceros socia lis 60 
Chaeloceros spp. 200 100 40 100 400 
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13-0ct~98 (continued) 

Chaetoceros spp. (phaeoceros) 80 40 
Coretlzroll criophilum 160 20 160 160 260 80 440 
Coscinodiscus spp. 120 60 80 100 
Cylindrotheca closterium 480 520 200 520 680 740 200 
Dactyliosolenfragilissimus 20 60 600 
Ditylum brightwellii 1200 2400 2280 2000 2040 2180 520 
Eucampia zodiacus 40 100 20 880 
Guinardia delicatula 440 400 160 260 360 200 160 
G uina rdia flaccida 40 240 
Gyrosigma littorale 40 40 
Gyrosigma tennuissimum 60 20 
Helicotheca tamesis 20 20 
Lauderia annulata 840 60 20 60 6480 
Leptocylindrus danicus 6480 1620 100 40 220 1840 70140 
Leptocylindrus mediterraneus 40 
Leptocylindrus minimus 320 60 100 40 60 680 
Navicula spp. 20 20 
Paralia marina 20 20 20 
Pleurosigma angulatllm var. strigosa 20 
Pseudo-nitzschia delicatissima group 3640 4340 3520 3660 5540 6840 40 
Pseudo-nitzschia seriata group 60 160 160 260 400 440 
Rlzizosolenia spp. 20 20 160 
Skeletonema costatum 120 60 20 160 80 100 80 
Thalassiosira baltica 20 40 
Tizalassiosira oestrupii 20 
Tizalassiosira spp. 20 40 80 120 
Triceratilllll alternans 20 
Copepoda 40 20 20 
Dictyocha speculum 40 20 40 40 200 
Eutreptia / Eutreptiella 20 60 60 40 20 360 
Mesodillium rubrum 1000 280 1300 340 2760 
Parafavella spp. 20 
Tintinnids 160 20 260 80 100 20 120 

26-0ct-98 
A lexalldriumfundyense 40 
Armoured dinoflagellate 40 160 40 20 120 
CeratiwllfllSllS 40 
Ceratiwll lineatlUll 120 160 40 
Ceratium longipes 40 
Ceratium tripos 80 40 
Dinophysis acuminata 40 
H eterocapsa triquetra 40 40 
Prorocelltrwll micalls 40 
Protoperidinium spp. 40 
Unarmoured dinoflagellate 40 
Actilloptyclzus senarius 480 160 120 260 160 
Asteriollellopsis glacialis 40 
Ceratalllilla pelagica 40 40 20 40 
Cizaetoceros compresslls 40 40 
Chaetoceros convolwlls 40 
Chaetoceros debilis 560 600 1000 400 720 240 1600 
Cizaetoceros decipiens 40 40 
Cizaetoceros ingolfianlls 40 
Chaetoceros laciniosus 40 
Cizaetoceros lorenzianlls 80 40 
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26-0ct-98 (continued) 

Chaetoceros socialis 40 120 40 80 
Chaetoceros spp. 40 120 240 80 20 240 
Chaetoceros spp. (phaeoceros) 40 
Corethron criophilum 320 80 320 280 320 80 200 
Coscinodiscus spp. 40 80 20 
Cylindrotheca closteriwll 240 320 840 400 760 240 400 
Dactyliosolenfragilissimlls 80 120 
Ditylwll brightwellii 2240 1880 4440 2920 2760 640 2120 
Eucampia zodiacus 40 200 80 40 680 
Gllinardia delicatula 400 240 480 360 240 140 40 
GlIinardiaflaccida 200 200 200 20 320 
Lallderia annulata 5800 2480 4200 2840 1560 860 10160 
Leptocylindrus danicus 6480 6840 16560 12280 7320 2680 5880 
Leptocylindrus minimllS 480 120 80 40 80 1320 
NavicllIa spp. 40 60 80 
Plellrosigma / Gyrosigma 20 
Plellrosigma angulatum 40 
Plellrosigma anglliatum var. strigosa 40 40 
Porosira glacialis 20 
Pseudo-nitzschia delicatissima group 2320 5880 3880 3920 4880 1860 1040 
Pseudo-nit::.schia seriata group 120 120 40 160 80 
Rhizosolenia spp. 40 40 80 
Skeletonema costatum 80 40 160 80 160 60 360 
Thalassionellla nitzschioides 80 40 
Thalassiosira spp. 80 80 120 160 40 80 
Dictyocha specllium 120 80 40 
Eutreptia / Eutreptiella 40 80 200 160 40 640 
Mesodinilllll rllbrwn 2200 1200 1800 80 2160 
Tintinnids 80 40 80 40 40 80 

lO-Nov-98 
Armoured dinoflagellate 40 80 80 20 40 
Ceratiwl! fllsus 20 
Ceratililn lilleatum 80 20 20 
Ceratilllll lIlillutlllll 20 
Ceralillm spp. 20 
Ceratilllll tripos 60 
Dillophysis Ilorvegica 20 
Dillophysis spp. 20 
Gyrodillillm spp. 40 380 
Unarmoured dinoflagellate 20 20 
ActillOptyclzlls senarius 220 160 180 320 160 540 
Asteriollellopsis glacialis 40 80 60 60 
Ceratalllilla pelagica 20 40 20 
Chaeloceros borealis 60 20 20 
Chaetoceros compress us 20 20 
Chaetoceros cOllcavicomis 20 
Chaetoceros cOllstrictus 20 
Cizaetoceros debilis 380 1200 1000 720 800 720 20 
Cizaetoceros decipiells 160 60 20 20 
Chaetoceros illgolfiallL/s 20 
Chaetoceros lorellzianlls 40 
Chaetoceros socialis 160 200 40 20 80 140 
Chaetoceros spp. 20 20 20 
Cizaeloceros spp. (phaeoceros) 20 20 20 
Coretlzrol! criophilllm 20 100 60 120 80 
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lO-Nov-98 (continued) 

Coscinodiscus spp. 100 80 40 40 40 20 
Cylindrotheca closterium 440 1160 460 360 220 280 640 
Ditylum brightwellii 20 100 260 120 80 
Ellcampia zodiaclls 1300 480 260 40 140 180 2560 
Guinardia delicatula 80 200 140 180 280 200 
Guinardia flaccida 40 20 20 
Gyrosigma tennuissimum 20 
Leptocylindrus danicus 100 4200 100 160 40 
Leptocylindrus mediterraneus 20 20 20 
Leptocylindrus minimus 80 20 
Navicula spp. 20 60 40 120 
Odontelia regia 20 20 
Paralia marina 20 20 
Pleurosigma / Gyrosigma 20 20 
Pleurosigma angulatum var. strigosa 80 
Pseudo-nitzschia delicatissima group 2200 6640 4180 3700 3140 3720 480 
Pseudo-nitzschia seriata group 80 1000 560 300 840 680 80 
Skeletonema costatum 40 20 40 40 20 
Thalassionema nitzschioides 20 20 
Thalassiosira baltica 40 140 40 
Thalassiosira gravida 20 40 
Thalassiosira spp. 20 80 60 60 60 
Copepoda 20 
Dictyoclza speculum 20 40 20 
Eutreptia / Eutreptiella 60 120 20 60 20 
Mesodilliwn rubrwll 660 720 1240 80 1640 
Tintinnids 120 40 120 40 40 

08-Dec-98 
Armoured dinoflagellate 20 20 20 
Ceratiwll fusus 20 20 
Ceratillll! lilleatum 20 20 
Ceralilllll tripos 20 
Phalacroma rOlundatwn 20 
Un armoured dinoflagellate 20 20 
Actinoptychlls senarius 220 40 400 60 40 
Asterionellopsis glacialis 40 20 
Ceralalilina pelagica 80 
Clzaetoceros borealis 20 
Chaetoceros compress us 20 
Chaetoceros convolutus 20 20 
Chaetoceros debilis 20 60 20 
Chaetoceros decipiens 20 20 
Chaetoceros socia lis 200 20 40 60 20 60 160 
Chaetoceros spp. 20 20 20 40 
Corelhroll criophilum 20 40 
Coscinodiscus spp. 20 60 20 100 60 40 
Cylindrolheca closterium 240 440 320 560 500 600 580 
Ditylum briglztwellii 40 20 20 40 40 
Eucampia zodiacus 1900 180 1580 700 420 480 1500 
Grammatophora marina 20 
Gllinardia delicalula 40 20 20 20 20 
Guinardia striata 20 
Gyrosigma fasciola 20 
Licmophora abbreviata 20 
Navicula spp. 20 40 120 80 60 100 
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Paralia marina 40 40 40 
Pleurosigma / Gyrosigma 20 20 
Pleurosigma angulatum 20 20 
Pleurosigma angulatum var. strigosa 100 60 20 40 
Pseudo-nitzschia delicatissima group 1260 2960 1340 1480 980 1000 1260 
Pseudo-nitzschia seriata group 40 20 20 
Rhabdonema spp. 20 
Skeletonema costatum 80 20 80 40 60 20 
Thalassiosira baltica 20 20 20 20 
Thalassiosira spp. 60 20 20 20 
Copepoda 20 20 20 
Dictyocha speculum 20 
Eutreptia / Eutreptiella 20 
Mesodinium rub rum 80 80 240 140 540 
Salpingella spp. 20 
Tintinnids 40 20 20 140 



Date Temp. Temp. Salinity Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

mmldd/yy Surface Bottom Surface Bottom Surface Surface Surface Surface Surface 
Station 3 

01/20/97 

02/24/97 

03/19/97 

04/22/97 

05/13/97 

OS/20/97 

06/03/97 

06/10/97 

06/17/97 

06/23/97 

07/09/97 

07/14/97 

07/21197 

07/28/97 

08/05/97 

08/10/97 

08/19/97 

08/26/97 

09/03/97 

09/15/97 

10/01197 

10/14/97 

11/12/97 

12/09/97 

01120/98 

02/10/98 

03/26/98 

04/21/98 

05/12/98 

05/19/98 

OS/26/98 

06/02/98 

06/09/98 

06/16/98 

06/23/98 

06/29/98 

07/07/98 

07/14/98 

07121/98 

07/28/98 

08/04/98 

2.1 

1.0 

1.3 

3.4 

6.2 

6.2 

7.0 

9.6 

8.8 

8.9 

11.9 

12.0 

11.2 

12.8 

12.1 

13.1 
13.0 

13.3 
13.5 
13.9 
11.8 

11.6 

9.4 

6.0 

3.3 

2.2 

2.0 

5.8 

7.8 

8.3 

7.2 

9.2 
8.5 

10.3 

9.8 

10.1 

11.0 
11.9 
11.7 

12.8 

13.3 

2.9 

2.1 

2.3 

3.6 

4.8 

5.0 

5.8 

6.4 

6.7 

8.1 

9.7 

9.6 

10.3 

11.5 

12.2 

12.2 

11.7 

13.2 
11.8 

9.6 

6.1 

2.9 
2.1 

2.2 
4.4 

6.7 

6.4 

7.1 

7.8 

9.0 
9.2 

10.6 

9.8 

10.7 

10.6 

11.4 

31.33 

31.29 

31.14 

30.98 

30.46 

27.62 

30.95 

29.80 

30.67 

31.06 

31.04 

31.05 

31.32 

31.60 

31.45 

31.72 

31.81 

31.87 

32.27 

32.37 

31.61 

31.82 

31.50 

29.59 

29.82 

29.91 

30.86 

30.90 

30.95 

30.96 

31.04 

31.29 

31.31 

31.41 

31.41 

31.62 

31.34 

31.26 

31.61 

31.00 

30.79 

30.27 

30.70 

30.62 

31.05 

31.10 

31.20 

31.20 

31.34 

31.63 

31.54 

31.74 

31.97 

31.89 

32.28 

32.37 

32.27 

31.82 

31.50 

30.05 

30.47 

30.31 

30.92 

31.08 

31.06 

31.02 

31.15 
31.26 

31.16 

31.42 

31.54 

31.50 

0.86 

3.69 

4.08 

4.53 

4.66 

5.68 

5.25 

6.88 

3.42 

3.06 

6.71 

7.65 

8.31 

7.69 

7.52 

7.35 

11.04 

11.15 
9.72 

5.74 

2.51 

0.74 

1.84 

2.54 

3.22 

3.59 

3.42 

4.01 
3.97 

3.86 

1.86 

0.505 

0.782 

0.750 

0.747 

0.802 

0.602 

0.806 

0.952 

0.783 

0.813 

1.022 

1.059 

1.127 

0.981 

0.907 

0.838 

0.810 

1.019 

0.765 

0.778 

0.623 

0.524 

0.569 

0.550 

0.617 

0.651 

0.581 

0.627 

0.674 

0.754 

0.661 

1.59 

2.00 

3.03 

2.65 

2.78 

2.77 

2.67 

4.16 

2.26 

2.26 

5.68 

6.55 

7.52 

7.90 

7.36 

6.46 

7.62 

7.51 

6.96 

4.44 

3.60 

0.53 

2.96 

2.52 

3.11 

3.39 

3.39 

3.28 

3.70 

2.98 

0.68 

2.79 

3.64 

3.61 

3.56 

4.64 

6.06 

4.60 

4.11 

4.88 

4.93 

3.34 

4.04 

4.13 

2.48 

5.23 

6.72 

5.21 

6.04 

3.07 

3.56 

2.89 

5.57 

2.88 

4.98 

3.05 

4.66 

3.10 

0.17 

0.18 

0.22 

0.22 

0.25 

0.32 

0.21 

0.35 

0.29 

0.32 

0.56 

0.56 

0.43 

0.23 

0.17 

0.13 

0.17 

0.24 

0.25 

0.25 

0.22 

0.13 
0.21 

0.09 

0.26 

0.23 

0.18 

0.19 

0.24 

0.27 
0.14 



Date Temp. Temp. Salinity Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

mmldd/yy Surface Bottom Surface Bottom Surface Surface Surface Surface Surface 
Station 3 

08111198 12.2 11.7 31.58 31.61 1.53 0.596 1.12 4.33 0.13 

08/18/98 13.0 

08/25/98 12.5 

09/01198 15.0 

09/08/98 13.0 

09115/98 12.5 

09/22/98 12.0 

09/29/98 12.0 

10113/98 10.2 

10/26/98 9.5 

11110/98 8.5 

12/08/98 6.8 
Station 15 

01/20/97 

02/24/97 

03119/97 

04/22/97 

05/13/97 

OS/20/97 

06/03/97 

06/10/97 

06117/97 

06/23/97 

07/09/97 

07114/97 

07/21197 

07/28/97 

08/05/97 

08/10/97 

08119/97 

08/26/97 

09/03/97 

09115/97 

1 % 1/97 

10/14/97 

11112/97 

12/09/97 

01/20/98 

02110/98 

03/26/98 

04/21/98 

2.5 

2.0 

1.7 

3.5 

6.8 

6.1 

7.9 

9.0 

8.5 

10.0 

10.8 

12.6 

11.7 

12.1 

12.2 

13.0 

13.0 

12.7 

14.1 

13.9 

12.0 

11.3 

9.6 

5.6 

3.7 

2.5 

2.3 

5.0 

11.8 

11.9 

12.4 

12.5 

11.8 

11.5 

11.4 

10.1 

9.4 

8.4 

6.7 

3.1 

2.0 

2.6 

3.3 

4.2 

4.4 

5.3 

5.8 

6.2 

7.1 

8.9 

9.4 

9.6 

10.8 

11.8 

11.4 

13.1 

11.7 

9.7 

5.4 

3.0 

2.2 

3.0 

4.5 

31.57 

31.76 

31.38 

31.75 

31.91 

32.03 

31.76 

31.98 

32.12 

32.28 

32.13 

31.49 

31.28 

31.59 

30.57 

30.11 

27.10 

29.15 

29.62 

30.83 

30.93 

31.11 

30.73 

31.26 

31.49 

31.57 

31.96 

31.71 

32.32 

32.38 

31.95 

31.73 

31.52 

29.20 

30.20 

31.68 

31.77 

31.79 

31.78 

31.94 

32.08 

32.03 

32.07 

32.21 

32.29 

32.14 

31.53 

31.39 

31.69 

30.86 

31.14 

30.99 

30.89 

30.75 

31.15 

31.26 

31.26 

31.28 

31.38 

31.75 

31.78 

32.00 

31.87 

32.32 

31.04 

32.23 

31.85 

31.53 

31.28 

30.38 

2.26 

2.08 

1.95 

4.22 

5.67 

7.29 

8.41 

8.04 

7.87 

7.73 

8.86 

0.44 

2.53 

3.59 

3.67 

4.11 

4.10 

4.35 

6.51 

0.74 

3.75 

5.53 

6.95 

6.49 

7.89 

7.25 

7.92 

11.46 

9.72 

0.588 

0.617 

0.644 

0.739 

0.931 

0.953 

1.036 

1.003 

0.981 

0.930 

1.096 

0.419 

0.641 

0.693 

0.655 

0.485 

0.617 

0.858 

0.476 

0.603 

0.897 

0.844 

0.867 

0.916 

0.875 

0.838 

0.770 

0.826 

1.23 

1.41 

0.86 

3.20 

4.49 

5.87 

6.26 

7.25 

6.97 

7.83 

9.53 

0.23 

1.86 

2.95 

1.32 

2.35 

0.91 

1.32 

4.71 

0.17 

2.80 

4.62 

5.60 

7.18 

7.74 

7.35 

7.27 

8.03 

7.68 

3.62 

3.23 

3.20 

4.02 

4.92 

3.41 

5.09 

4.84 

5.60 

3.73 

4.10 

3.74 

3.05 

3.32 

4.33 

2.42 

2.92 

3.81 

4.58 

6.04 

3.03 

6.38 

3.32 

5.66 

2.94 

5.20 

4.15 

2.02 

0.19 

0.17 

0.19 

0.31 

0.29 

0.31 

0.36 

0.32 

0.33 

0.29 

0.26 

0.12 

0.18 

0.22 

0.16 

0.20 

0.16 

0.16 

0.34 

0.09 

0.37 

0.51 

0.49 

0.32 

0.23 

0.18 

0.13 

0.16 

0.20 



Date Temp. Temp. Salinity Salinity 

mmlddlyy Surface Bottom Surface Bottom 

Station 15 
05112/98 7.2 

05119/98 9.5 

OS/26/98 7.8 

06/02/98 8.5 

06/09/98 8.5 

06/16/98 9.3 

06/23/98 10.5 

06/29/98 10.8 

07/07/98 13.0 

07114/98 13.0 

07/21198 12.5 

07/28/98 12.8 

08/04/98 13.5 

08111198 14.0 

08118/98 13.5 

08/25/98 14.2 

09/01198 14.8 

09/08/98 13.0 

09115/98 12.5 

09/22/98 12.8 

09/29/98 12.3 

10113/98 10.0 

10/26/98 9.5 

11/10/98 8.2 

12/08/98 6.8 

Station 17 
01/20/97 

02/24/97 

03119/97 

04/22/97 

05/13/97 

OS/20/97 

06/03/97 

06110/97 

06/17/97 

06/23/97 

07/09/97 

07114197 

07/21197 

07/28/97 

08/05/97 

1.0 

0.8 

0.4 

3.9 

5.6 

6.9 

8.6 

9.3 

9.0 
9.9 
12.8 

13.9 

12.5 

12.8 

13.0 

5.5 

5.9 

6.9 

7.8 

8.7 

8.9 

8.1 

9.3 

10.5 

10.5 

9.9 

10.6 

10.8 

11.3 

11.5 

11.8 

12.0 

11.4 

11.6 

11.2 

10.0 

9.2 

7.9 

6.2 

3.0 

1.5 

1.5 

3.7 

5.5 

5.5 

6.5 

8.6 

8.2 

9.6 

11.1 

10.1 

11.7 

11.4 

12.6 

29.57 

30.89 

31.11 

30.85 

30.75 

30.89 

31.23 

31.09 

31.10 

31.37 

31.47 

31.51 

31.47 

31.61 

31.72 

31.96 

31.69 

31.94 

31.97 

31.76 

32.00 

32.34 

32.34 

32.23 

30.10 

29.72 

29.80 

29.41 

28.63 

23.85 

28.38 

28.52 

29.98 

30.05 

29.23 

30.68 

29.71 

30.60 

30.93 

30.84 

31.12 

31.13 

31.14 

30.79 

31.02 

31.30 

31.42 

31.18 

31.42 

31.72 

31.70 

31.62 

31.72 

31.79 

32.22 

31.87 

32.00 

32.05 

32.11 

32.10 

32.34 

32.33 

32.20 

30.70 

30.16 

30.67 

30.66 

28.79 

29.32 

29.94 

28.85 

30.31 

30.11 

30.58 

31.16 

30.23 

31.26 

30.85 

Silicate Phosphate Nitrates Ammonia Nitrite 

Surface Surface Surface Surface Surface 

8.69 

1.76 

1.36 

0.69 

1.89 

2.05 

2.95 

3.67 

2.75 

3.04 

3.32 

3.32 

0.86 

0.92 

1.36 

1.20 

2.30 

4.06 

5.98 

6.95 

8.81 

8.22 

8.25 

7.65 

9.09 

1.99 

3.33 

5.52 

6.02 

6.90 

0.671 

0.523 

0.453 

0.418 

0.565 

0.498 

0.688 

0.639 

0.441 

0.522 

0.521 

0.576 

0.434 

0.504 

0.405 

0.467 

0.447 

0.761 

0.971 

0.920 

0.866 

0.835 

0.951 

0.891 

1.102 

0.452 

0.559 

0.659 

0.746 

0.795 

6.12 

0.61 

1.22 

0.24 

2.87 

2.39 

2.58 

3.68 

1.66 

2.57 

2.77 

2.32 

0.15 

0.24 

0.25 

0.15 

0.42 

3.08 

4.94 
4.27 

5.26 

7.17 

8.05 

7.26 

9.17 

1.68 

0.86 

1.10 

2.15 

3.23 

4.89 

2.87 

2.48 

3.64 

3.18 

4.17 
4.07 

1.71 

2.62 

3.01 

3.80 

3.35 

2.86 

5.81 

2.92 

2.65 

4.14 

3.65 

4.01 

4.86 

3.45 

4.33 

2.75 

3.77 

4.55 

3.78 

0.24 

0.14 

0.15 

0.13 

0.18 

0.06 

0.18 

0.23 

0.11 

0.17 

0.21 

0.23 

0.11 

0.08 

0.21 

0.11 

0.15 

0.29 

0.32 

0.25 

0.30 

0.32 

0.36 

0.28 

0.24 

0.18 

0.12 

0.17 
0.20 

0.28 



Date Temp. Temp. 

mmlddlyy Surface Bottom 

Station 17 
08/10/97 

08/19/97 

08/26/97 

09/03/97 

09/15/97 

10/01/97 

10/14/97 

11112/97 

12/09/97 

01120/98 

02110/98 

03/26/98 

04/21/98 

05/12/98 

05/19/98 

OS/26/98 

06/02/98 

06/09/98 

06116/98 

06/23/98 

06/29/98 

07/07/98 

07/14/98 

07/21198 

07/28/98 

08/04/98 

08111198 

08/18/98 

08/25/98 

09/01198 

09/08/98 

09/15/98 

09/22/98 

09/29/98 

10113/98 

10/26/98 

11110/98 

12/08/98 

15.5 

13.8 

13.2 

14.0 

13.8 

12.5 

11.3 

9.0 

5.3 

3.3 
1.0 

2.0 

5.2 

8.0 

8.3 
9.0 

9.2 

9.1 

10.5 

11.0 

11.5 

12.1 

11.9 

13.0 

13.0 

13.2 
13.6 

13.8 
14.0 

13.3 
13.8 

13.0 
13.1 

12.2 

10.5 

9.7 

8.2 
5.7 

12.0 

13.3 
12.1 

l3.0 

12.3 

9.2 

5.6 

2.4 

1.4 

2.2 

4.8 

6.3 

6.8 

7.6 

7.7 

8.4 

9.8 

9.7 

10.4 

11.4 

10.9 

11.6 

12.2 

11.8 

l3.3 

12.6 

13.5 

12.2 

13.4 

12.7 

12.7 

11.5 

10.3 

9.4 

8.1 

5.9 

Salinity 

Surface 

30.78 

30.58 

30.99 

30.90 

29.94 

31.70 

31.60 

30.96 

29.91 

28.09 

27.37 

28.63 

28.57 

29.13 

29.37 

29.78 

30.60 

29.22 

29.52 

30.43 

29.70 

30.23 

30.66 

28.95 

31.01 

30.93 

30.71 

31.24 

30.94 

29.96 

31.09 

30.69 

30.93 

30.85 

31.10 

30.10 

Salinity 

Bottom 

31.43 

30.72 

31.83 

31.63 

31.29 

31.71 

31.79 

31.53 

30.46 

29.18 

29.58 

29.58 

29.85 

29.98 

30.54 

30.31 

30.41 

30.56 

29.97 

30.58 

30.38 

30.87 

30.88 

31.22 

31.03 

31.40 

30.89 

31.72 

31.10 

31.34 

31.20 

31.94 

31.92 

30.90 

31.19 
30.19 

Silicate Phosphate Nitrates Ammonia 

Surface Surface Surface Surface 

7.45 

5.85 

6.34 

7.81 

8.03 

8.59 

8.12 

8.67 

8.13 
9.62 

11.94 

14.60 

13.43 

10.54 

6.97 

3.50 

1.35 

1.87 

2.21 

4.71 

6.00 

5.89 

3.75 

2.21 

1.76 

1.72 

0.99 

0.69 

1.90 

4.09 

5.08 

6.26 

6.44 

7.33 

6.08 

6.87 

9.09 

11.27 

0.524 

0.819 

0.777 

0.809 

0.883 

0.956 

0.954 

1.020 

0.979 

0.948 

0.791 

0.705 

0.725 

0.689 

0.673 

0.604 

0.497 

0.535 

0.523 

0.660 

0.655 

0.719 

0.591 

0.544 

0.417 

0.632 

0.760 

0.690 

0.902 

0.799 

0.776 

1.005 

0.915 

1.044 

0.809 

0.811 

1.018 

1.053 

3.70 

3.09 

3.55 

4.25 

4.39 

5.90 

6.81 

7.42 

8.05 

7.91 

7.17 

6.48 

6.36 

6.42 

4.95 

3.49 

0.94 

1.66 

1.71 

2.97 

3.79 

4.06 

3.03 

1.46 

0.64 

0.76 

0.91 

0.97 

1.00 

2.39 

2.95 

4.01 

4.47 

5.46 

4.80 

4.59 

6.86 

9.41 

5.76 

4.06 

4.71 

3.42 

5.78 

5.01 

3.84 

4.00 

3.06 

3.66 

5.29 

5.44 

3.76 

3.53 

3.68 

4.95 

4.29 

5.61 

3.26 

3.63 

2.77 

4.42 

4.80 

3.33 

3.89 
4.10 

4.10 

3.86 

4.52 

4.65 

5.44 

6.26 

4.11 

Nitrite 

Surface 

0.37 

0.29 

0.24 

0.34 

0.39 

0.58 

0.71 

0.49 

0.26 

0.17 

0.15 

0.14 

0.22 

0.24 

0.26 

0.19 

0.14 

0.20 

0.06 

0.22 

0.26 

0.32 

0.18 

0.17 

0.08 

0.16 

0.09 

0.04 

0.15 

0.25 

0.29 

0.32 

0.30 

0.31 

0.30 

0.29 

0.34 

0.31 



Date Depth Temp. Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

Station 16 
01120/97 Om 3.2 31.56 

01120/97 10m 3.9 31.56 

01120/97 25 m 4.0 31.57 

01120/97 50m 4.7 31.82 

02124/97 Om 1.9 31.46 

02124/97 10m 2.5 31.46 

02124/97 25 m 3.0 31.64 

02124/97 50m 3.8 31.93 

03/19/97 Om 2.1 31.66 

03/19/97 10 m 2.4 31.67 

03/19/97 25 m 2.5 31.75 

03/19/97 50m 3.1 31.95 

04122/97 Om 3.2 31.06 

04122/97 10m 3.5 31.16 

04122/97 25m 3.3 31.64 

04/22/97 50m 3.6 31.98 

05/13/97 Om 5.0 30.98 

05/13/97 10 m 4.4 31.09 

05/13/97 25m 4.0 31.55 

05/13/97 50m 4.0 31.70 

05120/97 Om 7.2 28.68 

OS/20/97 10m 4.9 30.64 

OS/20/97 25m 4.3 31.22 

05120/97 50m 4.0 31.70 

06/03/97 Om 7.5 30.05 

06/03/97 10m 6.6 30.37 

06/03/97 25 m 5.0 31.05 

06/03/97 50m 4.7 31.69 

06/10/97 Om 7.8 30.25 

06/10/97 10m 6.5 30.70 

06110/97 25 m 6.4 30.76 

06110/97 50m 5.6 31.34 

06/17/97 Om 8.5 30.57 

06/17/97 10m 6.7 30.92 

06117/97 25 m 6.0 31.47 

06117/97 50m 5.7 32.00 

06/23/97 Om 9.2 31.12 0.51 0.508 0.53 5.35 0.15 

06/23/97 10 m 7.7 31.11 0.63 0.456 0.98 2.77 0.16 

06/23/97 25 m 6.4 31.58 2.70 0.602 4.40 2.84 0.25 

06/23/97 50m 6.3 31.73 3.08 0.708 4.63 4.21 0.21 

07/09/97 Om 10.0 31.26 

07/09/97 10 m 9.0 31.32 



Date Depth Temp. Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

Station 16 
07/09/97 25 m 8.2 31.37 

07/09/97 50m 7.4 31.77 

07114/97 Om 11.9 31.23 2.31 0.570 2.01 4.36 0.19 

07114/97 10 m 9.4 31.32 2.48 0.705 2.60 1.96 0.17 

07114/97 25 m 8.3 31.52 3.64 0.766 4.23 2.95 0.21 

07114/97 50m 7.5 31.98 5.00 0.862 5.35 4.37 0.21 

07121197 Om 11.4 31.37 3.85 0.716 3.05 5.87 0.20 

07121197 10m 9.9 31.43 3.90 0.711 3.25 2.71 0.21 

07/21197 25 m 9.7 31.50 4.15 0.646 3.73 5.92 0.21 

07/21197 50m 8.2 31.92 5.22 0.783 5.63 2.27 0.22 

08/05/97 Om 12.5 31.16 3.10 0.633 1.27 5.25 0.15 

08/05/97 10 m 11.2 31.60 3.63 0.559 2.47 3.75 0.19 

08/05/97 25m 10.7 31.67 4.20 0.577 3.03 3.07 0.19 

08/05/97 50m 9.2 32.12 6.10 0.780 5.76 2.16 0.19 

08/10/97 Om 13.0 31.81 4.55 0.507 2.31 4.52 0.21 

08110/97 10m 11.5 31.67 5.26 0.555 2.72 1.99 0.20 

08/10/97 25 m 10.3 31.87 5.54 0.711 4.68 2.22 0.25 

08/10/97 50m 9.1 32.27 7.63 0.812 6.81 2.61 0.20 

08119/97 Om 13.1 31.64 3.91 0.545 1.09 2.64 0.16 

08119/97 10m 11.7 31.74 4.93 0.656 2.95 2.27 0.21 

08119/97 25 m 10.7 32.07 6.51 0.731 4.55 0.20 

08/19/97 50m 9.4 32.46 7.41 0.892 7.49 2.08 0.18 

08/26/97 Om 13.0 32.00 6.89 0.590 3.16 6.44 0.21 

08/26/97 10 m 11.7 32.04 6.85 0.738 4.01 2.17 0.23 

08/26/97 25m 10.8 32.13 6.76 0.796 5.77 2.72 0.26 

08126/97 50m 10.0 32.36 9.09 0.906 7.10 2.23 0.28 

09/03/97 Om 13.3 1.88 0.507 0.62 7.63 0.13 

09/03/97 10m 3.83 0.569 2.37 0.21 

09/03/97 25m 4.61 0.635 3.2-+ 0.30 

09/03/97 50m 7.17 0.827 6.70 5.67 0.32 

09115/97 Om 13.5 31.81 4.09 0.698 3.15 3.60 0.39 

09115/97 10m 12.6 31.92 4.11 0.655 3.36 4.47 0.41 

09115/97 25 m 12.0 32.14 3.97 0.632 3.58 2.43 0.32 

09115/97 50m 10.4 32.60 7.07 0.853 7.49 4.98 0.25 

10/01197 Om 11.8 32.34 5.62 0.821 5.31 3.63 0.49 

10/01197 10m 11.6 32.35 5.54 0.729 5.32 4.77 0.43 

10/01197 25m 11.2 32.43 6.20 0.780 6.36 3.30 0.35 

10/01197 50m 10.9 32.54 7.51 0.887 7.70 4.62 0.27 

10/14/97 Om 11.1 5.97 0.785 5.71 3.62 0.27 

10114/97 10m 5.78 0.732 5.62 4.47 0.23 

10/14/97 25 m 10.54 0.810 7.19 1.86 0.24 

10/14/97 50m 7.73 0.814 8.36 0.20 



Date Depth Temp. 

Station 16 
11/l2/97 0 m 

11112/97 10m 

11112/97 25 m 

11112/97 50 m 

12/09/97 0 m 

12/09/97 10m 

12/09/97 25 m 

12/09/97 50 m 

02/10/98 0 m 

02/l0/98 10 m 

02110/98 25 m 

02110/98 50 m 

03/26/98 0 m 

03/26/98 10 m 

03/26/98 25 m 

03126/98 50 m 

04121198 0 m 

04121198 10 m 

04121198 25 m 

04/21/98 50 m 

05112/98 0 m 

05112/98 10 m 

05112/98 25 m 

05112/98 50 m 

05119/98 0 m 

05119/98 10 m 

05/l9/98 25 m 

05119/98 50 m 

OS/26/98 0 m 

OS/26/98 10m 

OS/26/98 25 m 

05126/98 50 m 

06/02/98 0 m 

06/02/98 10 m 

06/02/98 25 m 

06/02/98 50 m 

06/09/98 0 m 

06/09/98 10m 

06/09/98 25 m 

06/09/98 50 m 

06/l6/98 0 m 

06116/98 10 m 

9.8 

9.8 

10.0 

10.0 

6.8 

6.9 

6.9 

6.9 

2.8 

2.7 

2.8 

2.9 

2.5 

2.7 

2.9 

3.1 

4.8 

4.3 

4.1 

4.0 

6.8 

8.5 

6.6 

5.6 

5.1 

7.1 

6.3 

5.6 

5.2 

8.2 

6.7 

6.0 

5.4 

8.3 

7.3 

6.6 

5.8 

8.9 

8.3 

Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

32.46 

32.46 

32.55 

32.58 

31.56 

32.36 

32.36 

32.36 

31.56 

31.63 

31.65 

31.67 

29.77 

30.90 

31.22 

31.41 

29.82 

30.78 

31.24 

31.46 

29.39 

30.31 

30.98 

31.51 

30.97 

31.03 

31.27 

31.61 

31.27 

31.17 

31.34 

31.59 

31.13 

31.19 

31.27 

31.53 

30.89 

30.91 

6.40 

6.39 

7.25 

6.82 

7.39 

6.98 

7.20 

7.31 

7.62 

7.66 

7.59 

7.53 

10.39 

8.50 

6.39 

6.24 

10.75 

8.70 

7.05 

6.34 

8.34 

8.08 

9.01 

6.86 

1.51 

3.43 

5.98 

6.45 

2.12 

2.81 

4.39 

5.38 

0.45 

0.73 

2.89 

4.44 

1.89 

1.64 

2.15 

3.31 

1.31 

2.08 

0.914 

0.823 

0.864 

0.859 

0.934 

0.863 

0.890 

0.920 

0.829 

0.847 

0.844 

0.832 

0.786 

0.818 

0.700 

0.791 

0.824 

0.800 

0.769 

0.769 

0.716 

0.633 

0.739 

0.863 

0.388 

0.573 

0.772 

0.882 

0.580 

0.605 

0.730 

0.772 

0.375 

0.460 

0.712 

0.804 

0.609 

0.566 

0.630 

0.737 

0.457 

0.528 

7.2-+ 

7.29 

7.8-+ 

7.88 

8.00 

7.56 

7.83 

8.00 

7.30 

7.31 

7.45 

7.32 

7.51 

7.39 

5.93 

5.68 

8.16 

7.65 

6.45 

5.96 

6.4-+ 

6.21 

7.46 

8.08 

0.10 

3.43 

6.83 

7.72 

2.86 

4.13 

5.96 

6.97 

0.19 

0.76 

5.10 

6.40 

3.17 

2.71 

3.66 

5.67 

1.96 

2.87 

3.39 

3.85 

4.61 

1.97 

3.39 

4.19 

2.33 

2.14 

1.87 

1.77 

2.69 

1.77 

5.40 

3.38 

5.14 

1.68 

2.46 

4.6-+ 

5.36 

2.70 

2.53 

3.64 

5.65 

2.59 

6.48 

4.95 

5.56 

1.93 

2.66 

2.80 

6.01 

3.90 

1.71 

2.79 

4.58 

2.69 

2.18 

2.41 

4.92 

1.8-+ 

0.31 

0.30 

0.32 

0.31 

0.19 

0.19 

0.19 

0.19 

0.15 

0.13 

0.14 

0.13 

0.16 

0.15 

0.14 

0.13 

0.19 

0.19 

0.17 

0.16 

0.24 

0.22 

0.22 

0.24 

0.14 

0.20 

0.25 

0.30 

0.18 

0.19 

0.20 

0.23 

0.08 

0.12 

0.20 

0.22 

0.19 

0.20 

0.20 

0.24 

0.08 

0.08 



Date Depth Temp. 

Station 16 
06116/98 25 m 

06116/98 50 m 

06/23/98 0 m 

06/23/98 10m 

06/23/98 25 m 

06/23/98 50 m 

06/29/98 0 m 

06/29/98 10 m 

06/29/98 25 m 

06/29/98 50 m 

07/07/98 0 m 

07/07/98 10 m 

07/07/98 25 m 

07/07/98 50 m 

07114/98 0 m 

07114/98 10 m 

07114/98 25 m 

07114/98 50 m 

07/21198 0 m 

07/21198 10 m 

07/21198 25 m 

07/21198 50 m 

08/04/98 0 m 

08/04/98 10 m 

08/04/98 25 m 

08/04/98 50 m 

08111198 0 m 

08111198 10 m 

08111198 25 m 

08111198 50 m 

08118/98 0 m 

08118/98 10 m 

08118/98 25 m 

08118/98 50 m 

08/25/98 0 m 

08/25/98 10m 

08/25/98 25 m 

08/25/98 50 m 

09/01198 0 m 

09/01198 10m 

09/01198 25 m 

09/01198 50 m 

8.0 

6.7 

9.9 

8.6 

7.2 

6.5 

9.7 

8.7 

8.0 

7.1 

11.5 

9.5 

9.0 

8.1 

10.7 

8.1 

7.4 

7.0 

10.4 

9.8 

9.2 

7.8 

13.5 

10.8 

10.1 

8.6 

12.0 

11.2 

10.7 

9.6 

12.9 

10.3 

8.7 

12.2 

11.2 

10.5 

9.9 

13.8 

12.1 

11.7 

9.9 

Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

31.03 

31.50 

30.92 

31.04 

31.43 

31.70 

31.21 

31.25 

31.32 

31.60 

31.28 

31.32 

31.43 

31.67 

31.12 

31.46 

31.64 

31.88 

31.47 

31.53 

31.65 

31.99 

31.77 

31.62 

31.66 

31.98 

31.64 

31.61 

31.73 

31.89 

31.85 

32.27 

31.71 

31.77 

31.93 

32.07 

31.87 

31.85 

31.89 

32.21 

2.11 

3.03 

2.54 

2.52 

3.65 

4.27 

3.14 

3.16 

3.16 

4.19 

2.34 

3.91 

3.83 

4.61 

2.85 

2.59 

3.30 

4.76 

3.66 

3.62 

4.06 

4.77 

0.74 

1.61 

3.40 

5.00 

0.80 

2.29 

2.50 

3.90 

0.73 

0.88 

3.88 

6.59 

1.99 

2.11 

3.44 

5.37 

3.22 

3.17 

3.16 

4.74 

0.524 

0.574 

0.640 

0.538 

0.618 

0.707 

0.624 

0.654 

0.613 

0.694 

0.474 

0.687 

0.691 

0.727 

0.562 

0.501 

0.564 

0.692 

0.611 

0.589 

0.597 

0.629 

0.379 

0.441 

0.657 

0.809 

0.442 

0.536 

0.550 

0.779 

0.348 

0.344 

0.667 

0.782 

0.521 

0.498 

0.656 

0.797 

0.536 

0.543 

0.593 

0.695 

3.08 

4.13 

2.77 

3.08 

4.7.:1-

5.72 

4.05 

4.27 

4.37 

5.36 

2.13 

4.95 

5.15 

6.06 

3.49 

3.38 

4.04 

5.6-+ 

4.20 

4.20 

5.20 

6.43 

0.06 

0.40 

4.04 

6.35 

0.30 

2.45 

2.83 

4.38 

0.08 

0.03 

4.33 

7.88 

0.66 

1.11 

3.46 

5.90 

2.37 

2.79 

3.35 

5.29 

1.96 

4.15 

4.03 

2.95 

3.76 

2.68 

3.92 

2.67 

2.86 

2.86 

2.94 

3.06 

2.60 

4.54 

2.88 

2.02 

1.85 

1.74 

2.87 

2.26 

2.47 

4.37 

2.69 

2.47 

2.57 

3.39 

4.06 

2.19 

2.34 

3.00 

5.12 

2.34 

2.26 

2.12 

2.65 

1.68 

2.28 

2.00 

2.79 

4.80 

2.27 

3.69 

0.08 

0.15 

0.18 

0.18 

0.26 

0.25 

0.22 

0.26 

0.23 

0.27 

0.10 

0.25 

0.20 

0.22 

0.16 

0.15 

0.17 

0.20 

0.24 

0.24 

0.27 

0.24 

0.10 

0.13 

0.32 

0.33 

0.07 

0.16 

0.22 

0.22 

0.04 

0.03 

0.25 

0.23 

0.13 

0.14 

0.21 

0.24 

0.25 

0.27 

0:27 

0.24 



Date Depth Temp. Salinity Silicate Phosphate Nitrates Ammonia Nitrite 

Station 16 
09/08/98 Om 12.8 31.79 3.37 0.650 2.92 2.86 0.27 

09/08/98 10m 11.5 31.94 4.74 0.803 4.31 3.04 0.31 

09/08/98 25 m 10.6 32.12 5.50 0.850 6.12 3.15 0.28 

09/08/98 50m 6.98 0.944 7.70 2.61 0.25 

09/15/98 Om 12.3 31.96 5.83 0.755 5.43 3.08 0.31 

09/15/98 10m 11.4 32.03 6.01 0.814 5.88 2.63 0.31 

09/15/98 25 m 10.8 32.12 6.45 0.879 6.76 3.00 0.32 

09/15/98 50m 9.5 32.43 7.86 1.009 9.24 3.00 0.26 

09/22/98 Om 12.0 32.10 6.22 0.774 4.93 3.00 0.24 

09122/98 10m 11.5 32.05 6.46 0.763 5.60 2.34 0.26 

09122/98 25 m 10.5 32.21 7.53 0.847 7.79 2.46 0.25 

09/22/98 50m 9.6 32.43 8.28 0.933 8.78 2.12 0.20 

09129/98 Om 11.8 32.08 7.00 0.902 6.47 3.49 0.25 

09/29/98 10m 11.1 32.12 7.00 0.902 6.47 3.49 0.25 

09/29/98 25 m 10.5 32.25 7.39 0.877 7.45 3.38 0.24 

09/29/98 50m 10.1 32.37 8.12 0.885 8.28 4.83 0.21 

10/13/98 Om 10.1 32.20 6.94 0.766 7.33 2.33 0.28 

10/13/98 10m 10.1 32.20 7.08 0.773 7.37 2.15 0.29 

10/13/98 25 m 10.1 32.21 7.08 0.828 7.27 1.80 0.28 

10/13/98 50m 9.8 32.35 8.05 0.819 8.11 1.96 0.27 

10126/98 Om 9.7 32.31 6.98 0.859 7.50 2.59 0.25 

10126/98 10m 9.4 32.40 7.15 0.801 7.76 4.05 0.23 

10/26/98 25 m 9.3 32.48 7.24 0.802 7.96 4.25 0.35 

10/26/98 50m 9.2 32.57 8.83 1.000 9.63 2.04 0.26 

11110/98 Om 8.8 31.99 7.61 0.991 8.63 3.46 0.26 

11110/98 10 m 8.8 32.46 7.52 0.959 8.48 1.92 0.24 

11110/98 25 m 8.8 32.45 7.26 0.828 8.47 l.l8 0.23 

11110/98 50m 8.8 32.46 7.50 0.874 8.74 2.20 0.24 

12/08/98 Om 7.0 32.32 8.05 1.030 9.37 4.19 0.30 

12/08/98 10m 7.1 32.32 8.58 1.012 9.65 2.60 0.22 

12/08/98 25 m 7.1 32.32 7.40 0.955 8.77 4.05 0.21 

12/08/98 50m 7.2 32.35 8.51 1.095 9.87 2.90 0.21 
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