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ABSTRACT 

Martin, J. L., D. J. Wildish, M. M. LeGresley, and M. M. Ringuette. 1995. Phytoplankton monitoring in the 
southwestern Bay of Fundy during 1990-92. Can. Manuscr. Rep. Fish. Aquat. Sci. 2277: iii + 
154 p. 

Monitoring results of phytoplankton populations from the Western Isles region of the Bay of Fundy 
during 1990, 1991 and 1992 are presented. This report provides an additional 3 yr of data to studies 
conducted in 1987, 1988 and 1989. Samples were collected from four locations for phytoplankton 
distribution and abundance, salinity, temperature, dissolved oxygen, chlorophyll a and nutrient 
concentrations (silicates, phosphates and nitrates). Only data from surface waters are discussed in this 
report, although all data except phytoplankton collected at other depths are included in the appendices. 
Due to the size of the data set, phytoplankton data at depth are available from the authors. 

Dominant species (>103 celis oL-1
) observed were similar to those from 1987-89 and included: 

Skeletonema costa tum, Pseudonitzschia pseudodelicatissima, Leptocylindrus minimus, Rhizosolenia 
delicatula, Thalassiosira gravida, Scrippsiella trochoidea, Chaetoceros socia lis, and Ceratium minutum. 
Alexandrium fundyense, one of the most abundant species during 1987-89, was not observed at 
concentrations greater than 103 cells·L-1 during 1990-92. The common summertime pattern for the region 
has been a late spring/early summer diatom bloom followed by a summer dinoflagellate bloom and diatoms 
again during late summer/early fall. 1991 was an extremely unusual year where the fall diatom bloom did 
not occur. 

RESUME 

Martin, J. L., D. J. Wildish, M. M. LeGresley, and M. M. Ringuette. 1995. Phytoplankton monitoring in the 
southwestern Bay of Fundy during 1990-92. Can. Manuscr. Rep. Fish. Aquat. Sci. 2277: iii + 
154 p. 

La surveillance des populations de phytoplancton de la region des lies Western, dans la baie de 
Fundy, s'est poursuivie en 1990, 1991 et 1992, et Ie present rapport en donne les resultats. Ce rapport 
fournit des donnees recueillies pendant trois annees supplementaires, comme suite aux etudies effectuees 
en 1987, 1988 et 1989. On a preleve des echantillons a quatre endroits afin d'etudier la distribution et 
I'abondance du phytoplancton, la salinite, la temperature, la teneur en oxygene dissous, en chlorophyll-a 
et les concentrations d'elements nutritifs (silicates, phosphates et nitrates). Seules les donnees sur les 
eaux de surface sont traitees dans Ie present rapport, bien que les appendices donnet toutes les donnees 
sauf celles sur Ie phytoplancton recueilli a d'autres profondeurs. Vu I'importance de I'ensemble de 
donnees, on peut obtenir les donnees sur les phytoplanctons a d'autres profondeurs en communiquant 
avec les auteurs. 

Les especes dominantes (>103 celiules·L-1
) observees etaient semblables a celles observees durant 

I'etude de 1987 a 1989, notamment: Skeletonema costatum, Pseudonitzschia pseudodelicatissima, 
Leptocylindrus minimus, Rhizosolenia delicatula, Thalassiosira gravida, Scrippsiella trochoidea, Chaetoceros 
socialis et Ceratium minutum. L'espece Alexandrium fundyense, une des especes les plus abondantes 
observees durant la periode de 1987 a 1989, n'a pas de passe des concentrations de 103 celiules'L-1 durant 
la periode de 1990 a 1992. En general, voici I'evolution habitue lie de la situation durant I'ete dans cette 
region pour la periode visee: une proliferation de diatomees apparaissait a la fin du printemps ou au debut 
de I'ete, suivie d'une proliferation de dinoflagelles a I'ete et d'une nouvelle apparition de diatomees a la fin 
de I'ete ou au debut de,!'aJ,ltomne. En 1991, iI s'est produit un phenomene extremement rare: la 
proliferation automnale de pjatomees n'~ pas eu lieu. 





INTRODUCTION 

Although the majority of algal blooms 
commonly occur without causing any obvious 
harm or problems in the environment, there are 
a few species that affect shellfish and finfish 
resources. There are a number of different algal 
species that have mechanisms in which this can 
occur. 

Some algae produce toxins that can 
either cause harm or mortality to humans, marine 
animals or other vertebrates. For example, in the 
Bay of Fundy, eastern Canada, during 1977 and 
1979, hundreds of tonnes of Atlantic herring 
(C/upea harengus harengus) died from paralytic 
shellfish poisoning (PSP) toxins (White 1980). 
The herring had accumulated paralytic shellfish 
toxins through the food chain by feeding on 
cladocerans and Evadne sp. (type of zooplankton 
specified) that had in turn been feeding on the 
alga, A/exandrium fundyense, known to produce 
PSP toxins. In 1987, 14 humpback whales died 
after eating mackerel that had PSP toxins in their 
liver and kidneys (MacKenzie 1988). It is 
assumed that the mackerel had eaten 
zooplankton that had fed on A/exandrium. 

Shellfish feeding on marine phytoplankton 
may accumulate toxins with no obvious effects to 
the shellfish themselves. The phytotoxins are 
stored in the shellfish tissues, and when the 
shellfish are consumed by vertebrate consumers 
such as humans, the phytotoxins can cause 
illness, and even death in some cases. Marine 
phytotoxins are not a new phenomenon in the 
Bay of Fundy where PSP has been present for 
hundreds of years (Martin and White 1988). 
Soft-shell clam (Mya arenaria) harvesting areas 
are closed for a short period (generally during 
summer months) most years because of 
unacceptable levels of toxins in the tissues of the 
clams. In addition, the Bay of Fundy is closed 
throughout the year for harvesting of blue 
mussels (MytiJus edu/is). 

Late in 1987, 105 cases of pOisoning 
occurred (including three deaths) when mussels 
with high levels of domoic acid from Prince 
Edward Island were consumed. Although 
shellfish toxicity had been a regular occurrence in 
Canadian waters, this was the first time that 
domoic acid was determined to be the cause. 
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The causative organism was Pseudonitzschia 
pungens (Bates et al. 1989). The following year, 
many areas in Passamaquoddy Bay (Fig. 1) were 
closed to harvesting due to the unacceptable 
levels of domoic acid in shellfish tissues. In this 
case, the affected shellfish had been feeding on 
the alga Pseudonitzschia pseudode/icatissima, 
which was found to be the producer of domoic 
acid (Martin et al. 1990). 

Fig. 1. Map showing stations from which 
phytoplankton samples were collected. 

Another algal species, Dinophysis sp., 
has been responsible for diarrhetic shellfish 
poisoning in several countries - for example, 
France (Marcaillou-LeBaut and Masselin 1990), 
Portugal (Sampayo et al. 1990), the Netherlands 
(Kat 1987) and recently, Nova Scotia, eastern 
Canada (Quilliam et al. 1993). Examples from 
other parts of the world that have experienced 
major fish mortalities include Canada's west 
coast where many salmon (Sa/mo sa/aT) from 
aquaculture operations have died from 
Heterosigma carterae (previously H. akashiwo) , 
Chaetoceros concavicornis, or C. convo/utus 
(Gaines and Taylor 1986; Albright et al. 1993). 
In Norway, Scotland and Sweden, Gyrodinium 
aureo/um has also been implicated in salmonid 
mortalities (Dahl and Tangen 1990). 
Leptocy/indrus minimuswas implicated in salmon 
mortalities in southern Chile (Clement 1994). 
High densities of Chrysochromulina po/y/epis in 
Scandinavian waters were responsible in 1988 
for deaths of wild and farmed fish, as well as 
benthic animals and seaweeds (Graneli et al. 



1989). Aureococcus anophagefferens, also 
called "brown tide," bloomed with such intensity 
in 1985 along the northeastern United States that 
eelgrass beds were demolished and starvation 
occurred among bay scallop populations (Cosper 
et al. 1987; Tracey 1988). 

It is becoming increasingly evident 
throughout the world that algal blooms can cause 
harm to fisheries and consumers (Anderson 
1994). However, through careful monitoring of 
algal populations, many industries can be 
protected to ensure safe marketable products. 
Through long-term studies, it will also be possible 
to establish patterns and trends in algal 
populations and determine whether predictive 
models can be designed. 

The main objectives of the present study 
were to act as an early warning of harmful events 
to both the traditional fisheries, as well as a 
relatively new and rapidly expanding aquaculture 
industry, to establish baseline data, and to 
determine seasonal distribution and possible 
trends of phytoplankton populations. Results 
from 1987, 1988 and 1989 have been published 
previously (Wildish et al. 1988, 1990). Presented 
in this report are results obtained from analyses 
of phytoplankton, nutrients (nitrates, phosphates 
and silicates), temperature, salinity and 
chlorophyll a during 1990, 1991 and 1992. 

MATERIALS AND METHODS 

Samples were collected from the 
research vessel, PANDALUS III, from various 
locations in the southwest Bay of Fundy (Fig. 1). 
During 1990, sampling was done throughout the 
year at stations 3, 15, 16 and 17 (Lime Kiln Bay, 
Deadmans Harbour, near the Wolves and Brandy 
Cove, respectively) and from January through 
mid-May and mid-August to December at stations 
1, 5, 7, 8, 9, 11, 13 and 14. During 1991, 
samples were collected and analyzed through the 
year from the following stations: 3,5, 7,8, 9, ii, 
13,14, 15, 16 and 17 (Fig. 1). Sampling during 
the period 1988-91 was from 17 locations. Due 
to the Similarity of results from certain locations 
and the financial pressure to lessen the numbers 
of samples to be analyzed, sampling was 
reduced to four locations during 1992, with extra 
sampling occasionally when required from 
additional sites. Samples were collected from all 
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stations at the surface and 1 m above bottom 
(except station 16, a deep, offshore station, 
where samples were collected from the surface, 
10m, 25 m and 50 m) for phytoplankton 
distribution and abundance, temperature and 
salinity. Additional analyses were conducted for 
chlorophyll a, dissolved oxygen and nutrients 
(nitrates, phosphates and silicates) at stations 3, 
15,16 and 17. A Secchi disc measurement was 
also recorded at the same four stations. 

Water samples were collected at the 
surface with a bucket and at depth with 1.8-L 
Niskin bottles equipped with reversing 
thermometers. Samples for phytoplankton 
enumeration were preserved in 2.5% 
formalin:acetic acid and later, 50-mL subsamples 
were settled in a Zeiss counting chamber 
overnight. All phytoplankton greater than 5 J.lm 
were identified and enumerated (as cellsoL'1). 
Alexandrium fundyense cells were identified 
according to life cycle stage. For example, its 
overwintering form, generally found in sediments 
is a "cyst"; all life stages observed in the water 
column are referred to as Alexandrium 
fundyense; the asexual dividing cells observed at 
the peak of a bloom are "duplets," "triplets" or 
"quadruplets"; and the sexual phase of the cell 
that we usually observe when a bloom is ending, 
where two cells start to fuse together, is referred 
to as fusing and the result of two cells that have 
fused is a planozygote. 

Nutrients (nitrates, phosphates and 
Silicates) were analyzed with a Technicon 
Autoanalyzer by the Physical and Chemical 
Sciences Branch, Department of Fisheries and 
Oceans, at the Bedford Institute of Oceanography 
in Dartmouth, N. S. (Wildish et al. 1990). 

Dissolved oxygen (DO) concentrations 
were analyzed by the azide modification of the 
Winkler method in 300-mL bottles. Final values 
are presented as percentages of the expected 
DO value at the same temperature and salinity, 
assuming saturation (Strickland and Parsons 
1968; Parsons et al. 1984). 

Chlorophyll a was measured using a 
Turner fluorometer according to the method 
described by Yentsch and Menzel (Strickland and 
Parsons 1968; Parsons et al. 1984) using 500 



mL seawater. Final results are given as mg 
chlorophyll aom-3_ 

Procedures have been described in detail 
by Wildish et al. (1990). 

RESULTS 

PHYTOPLANKTON 

Numbers of samples analyzed for 
phytoplankton density during each year were 
623, 754 and 210 in 1990, 1991 and 1992, 
respectively. During this time, 190 different 
species of microalgae and smaller zooplankton 
were observed in water samples collected from 
the surface and at depths of 10m and 1 m 
above bottom. A species list is located in 
Appendix 1. Results from identification and 
enumeration of phytoplankton are in Appendix 2. 
Results from depths are available from the 
authors and data from 1987-90 have been 
published previously (Wildish et al. 1988, 1990). 

Organisms that were observed in 
numbers greater than 10,000 celisoL-1 have been 
listed for each year in order of dominance in 
Table 1. Rhizosolenia delicatula, Mesodinium 
rubrum and various species of Chaetoceros and 
Thalassiosira were dominant during all three 
years. 

Alexandrium fundyense, the organism 
responsible for paralytic shellfish poisoning, was 
observed annually. Blooms for each year were 
initiated in late May to early June with highest 
numbers observed for each year in mid-July -
6.85 x 104 cells·L-1 at station 15 on July 16, 1990; 
6.04 x 104 cells·L-1 at station 16 on July 16, 1991; 
and 2.01 x 104 celis oL-1 at station 16 on July 21, 
1992 (Fig. 1). 

PseiJdonitzschia pseudodelicatissima, the 
organism responsible for domoic acid production 
in the Bay of Fundy, was observed during all 
three years. Although P. pseudodelicatissima 
was present throughout the year, highest 
concentrations observed for each year were: 
1.50 x 105 celisoL-1 at station 8, September 4, 
1990; 1.08 x 105 cells·L-1 at station 7, June 11, 
1990; and1.13 x 104 cells·L-1 at station 17, May 
26,1992 (Fig. 1). 
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Table 1. Dominant organisms observed in the 
southwest Bay of Fundy during 1990-92. 

Skeletonema costa tum 
Pseudo nitzschia pseudodelicatissima 
Leptocylindrus minimus 
Rhizosolenia delicatula 
Thalassiosira gravida 
Scrippsiella trochoidea 
Mesodinium rubrum 
Chaetoceros socialis 
Ceratium minutum 
Ditylum brightnulli 

Thalassiosira nordenskioldii 
Pseudo nitzschia pseudodelicatissima 
Scrippsiella trochoidea 
Peredinium sp. 
Rhizosolenia delicatula 
Leptocylindrus minimus 
Chaetoceros sp. 
Ceratium minutum 
Mesodinium rubrum 
Leptocylindrus danicus 
Chaetoceros debi/is 

Thalassiosira nordenskioldii 
Chaetoceros sp. 
Rhizosolenia delicatula 
Mesodinium rubrum 
Peridinium tuqueta 
Chaetoceros compressus 

Dinophysis spp., the organisms 
implicated in diarrhetic shellfish poisoning in 
many regions of the world, was observed at all 
sampling locations, but at very low cell densities 
(Appendix 2). 

During all years, temperatures were 
6Se or more by late May. The spring diatom 
blooms coincide with the temperature as does 
decline in algal populations coincide with the 



lowering of temperatures in October prior to 
winter during most years. 

During AprillMay of all three years, the 
spring diatom bloom was comprised of high 
concentrations of Thalassiosira sp. and 
Chaetoceros sp. This was followed by a 
dinoflagellate bloom during the summer months 
and in fall by diatoms for all years except 1991 
where there was no fall occurrence of diatoms 
(Appendix 2). That year, the summer 
dinoflagellate bloom lingered, at reduced 
numbers with Scrippsiella trochoidea dominating, 
until late September. Organisms still present at 
that period continued at a rate normally observed 
during winter months during 1991. 

SALINITY 

Salinity levels (Appendix 3) during most 
times of the year ranged from 28 0100 in 
estuarine sites such as station 17 (Fig. 1) to 32 
0100 offshore at station 16 near the Wolves. 
During late April and May, salinities decreased to 
25 0100 and 26 0100 during 1990 and 17 0100 

and 20 0100 during 1991. Low salinities are the 
result of springtime river runoff. Most other 
sampling sites had salinities between 30 and 32 
0100 throughout most of the year. 

TEMPERATURE 

Lowest temperatures measured during 
each year from 1990-92 were as follows: -1.0°C 
during February 1990 at station 17; -O.1°e during 
January 1991 at station 14; and O°C during 
January 1992 at station 17 (Appendix 2). 
Highest temperatures recorded during each year 
were: 18°C during late August 1990 at station 13; 
15°C during early August 1991 at station 7; and 
12.7°C during late August 1992 at station 17. 

NUTRIENT ANALYSIS 

Water samples from stations 3, 15, 16 
and 17 (Fig. 1) were analyzed for nitrates, 
phosphates and silicates. Results are presented 
in Appendix 4. Station 16 at the Wolves, which 
was further offshore, exhibited the least 
fluctuation in values. Silicate levels were 
conSistently high during winter months (between 
November and April) in contrast with the lower 
levels observed during spring and summer (May 
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through October) when diatoms were more 
abundant. Highest silicate levels were measured 
each year at station 17, an estuary site (Fig. 1), 
and the highest value was recorded during 
October 15, 1991 at 16.748 J..LgoL-1

• The lowest 
silicate level (0.368 J..LgoL-1

) was observed at 
station 16 (Fig. 1) on June 25, 1991. 

Measurement of nitrate content indicated 
that lowest levels were observed at station 15 
during all three years and, as with silicates, the 
lowest levels were observed during summer 
months. The highest value was also recorded 
from station 15 (11.311 J..LgoL-1

) on April 9, 1991. 
There appeared to be a greater fluctuation at 
station 15 than at the other three sites. 

Phosphate levels remained relatively 
constant at all four stations throughout the year. 
The highest level measured (1.542 J..LgoL-1) was at . 
station 3 on September 4, 1992 and the lowest 
(0.131 J..LgoL-1

) at station 17 on October 22,1991. 

DISSOLVED OXYGEN 

Results from measurements of dissolved 
oxygen (as percent saturation) for 1990 and 1991 
are in Appendix 3. Lowest values observed 
during 1990 were on October 22 at station 3 
(79.5%); lowest levels for 1991 were on January 
14 at station 16 (86.9%). Highest levels 
measured for the two years were 141.4% at 
station 3 on June 28, 1990 and 134.4% at 
Station 16 on June 28, 1991. 

CHLOROPHYLL a 

Chlorophyll a measurements were done 
during 1990 and 1991 and are located in 
Appendix 3. Results from 1990 and 1991 
indicated highest levels were found during 
September of 1990 (46.3 J..LgoL-1

) at a depth of 10 
m at station 15 (Deadmans Harbour). This 
coincided with the fall diatom bloom comprised of 
several species of diatoms (see Appendix 2). 
Chlorophyll levels during winter were low, ranging 
from 0.08-0.70 J..LgoL-1

• Summertime levels 
ranged from 0.5-46.3 J..LgoL-1

. 

DISCUSSION 

Although more than 190 different species 
of microalgae have been observed in the Bay of 



Fundy region since sampling was initiated in 
1987, all but two occur with no obvious adverse 
effects. Species found that have been implicated 
in harmful incidents in the Bay of Fundy are 
Alexandrium fundyense, which caused herring 
mortalities in 1977 and 1979, and results in 
annual closures of shellfish harvesting areas due 
to unacceptable levels of paralytic shellfish toxins 
and and Pseudonitzschia pseudodelicatissima, 
which caused unacceptable levels of domoic acid 
in shellfish tissues during 1988. 

A. fundyense and P. pseudodelicatissima 
occur annually and are known to produce toxins 
which are accumulated by shellfish such as soft
shell clams, blue mussels or giant scallops when 
feeding. These toxins are then stored in shellfish 
tissues with no obvious harm to the bivalves. To 
ensure safe marketable products for the 
consumer, the bivalves are monitored regularly 
by the Inspection Branch of the Department of 
Fisheries and Oceans so that shellfish harvesting 
is only permitted when bivalves are safe to 
consume. Prompt analysis and identification of 
phytoplankton from monitoring provides an early 
warning for the Inspection Branch of increasing 
or decreasing numbers of either A. fundyense or 
P. pseudode/icatissima. Results indicate that 
there is a 1- to 2-wk lag time between an 
increase in cell number for A. fundyense and the 
rise in shellfish toxicity. Therefore, as numbers of 
A. fundyense rise, shellfish sampling may be 
increased to ensure that harvesting areas are 
closed promptly. Similarly, the reverse occurs -
when A. fundyense numbers decline orthe bloom 
ends, areas are tested for toxins so that they are 
closed for the shortest possible time. P. 
pseudode/icatissima, the diatom responsible for 
domoic acid poisoning in the southwest Bay of 
Fundy, was observed during our sampling in 
1987 and 1988 (Wildish et aJ. 1990). It was a 
dominant species during 1988 through 1991 and 
present at lower concentrations during 1992. 
However, 1988 was the only year that 
concentrations reached greater than 1.0 x 106 

cells al-1 and P. pseudodelicatissima dominated 
plankton populations for 7-8 wk at many 
locations. This has been the only year that 
shellfish harvesting areas in the southwest Bay of 
Fundy were closed to harvesting due to 
unacceptable levels of domoic acid. 
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Other microalgal species observed from 
our sampling in Bay of Fundy waters that have 
been implicated in harmful incidents or mortalities 
in other regions of the world include: Gyrodinium 
aureo/um, Chaetoceros convo/utus, 
Leptocy/indrus minimus and Dinophysis spp. 
These species have not yet been associated with 
any harmful incidents in the Bay of Fundy. 
However, in other areas of the World where 
salmon are grown, G. aureo/um, C. convolutus 
and L. minimus have been responsible for 
mortalities of farmed fish. Although these 
species have not had toxins associated with 
them, they affect fish by other mechanisms. G. 
aureolumtends to affect gill respiration and leads 
to sloughing of the gills and seems to require 
more than 1.0 x 106 cells a l-1 to cause fish kills 
(Dahl and Tangen 1993). Although G. aureo/um 
occurs in the Bay of Fundy, highest 
concentrations observed from our sampling were 
3.75 x 104 cellsa l-1 in Lime Kiln Bay (station 3, 
Fig. 1) on September 30, 1989. In British 
Columbia and the State of Washington, C. 
convolutus has caused mortalities in salmonids, 
probably because its long barbed spines lodge in 
gills and trigger the release of mucus (Taylor 
1993). Mitigation measures consist of not 
feeding the fish when concentrations of 7.0 x 103 

cells a l-1 are observed. Our monitoring indicates 
that C. convolutus occurrs annually in the Bay of 
Fundy, but at lower concentrations than on 
Canada's west coast. L. minimus has been 
implicated in salmon mortalities in southern Chile, 
but nowhere else in the world (Clement 1994). 
The mode of action is suspected to be 
mechanical problems in the gills. Mortalities 
occurred at concentrations above 1.0 x 107 

ceUsa l-1
• Highest concentrations observed in the 

southwest Bay of Fundy were considerably lower 
at station 14 on June 25, 1991 (3.75 x 105 

ceUsa l-1
) (Appendix 2). 

Studies and outbreaks in many regions of 
the world indicate that the problems associated 
with the extent of harmful algal species have 
increased globally in the last 20 yr (Prakash and 
Steidenger 1979; Anderson 1989). Although the 
southwest Bay of Fundy region has not 
experienced any mortalities in the salmonid 
industry due to the effects of harmful marine 
phytoplankton, this does not mean that we can 
eliminate this as a future possibility. Farmed fish 
are particularly vulnerable because they cannot 



avoid blooms by swimming away, and heavy 
mortality could occur within hours. Through the 
monitoring of the phytoplankton populations, not 
only is it possible to provide an early warning, but 
it aids in establishing patterns and trends within 
populations and provides the possibility of 
developing predictive models. 
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Appendix 1. Species observed during 1990-92. 





Species list for 1990-1992 
Alexandrium jimdyense 
Alexandrium (duplet) 
Alexandrium (fusing) 
Alexandrium (planozygote) 
Alexandrium (quadruplet) 
Alexandrium (triplet) 
Ceratium fusus 
Ceratium longipes 
Ceratium minutum 
Ceratium sp. 
Ceratium tripos 
Dinophysis acuminata 
Dinophysis acuta 
Dinophysis norvegica 
DinojJhysis rotundata 
Dinophysis sp. 
Gonyaulax spinijera 
Gonyaulax triacantha 
Gymnodinium sp" 
Gyrodinium aureolum 
Gyrodinium sp. 
Peridinium conicum 
Peridinium dentkulatum 
Peridinium depressum 
Peridinium excentricum 
Peridinium limbatum 
Peridinium sp. 
Peridinium triqueta 
Phalacroma pulchellum 
Prorocentrum compressum 
Prorocentrum micans 
Prorocentrum sp. "a" 
Scrippsiella trochoidea 
Unarmoured dinoflagellate 
Achnanthes sp. 
Actinoptychus undulatus 
Asterionella japonica 
Asterionella kariana 
Asterionella sp. 
Biddulphia alternans 
Biddulphia aurita 
Biddulphia obtusa 
Biddulphia regia 
Biddulphia sp. 
Cerataulina pelagica 
Chaetoceros affinis 

11 

Chaetoceros altanticus 
Chaetoceros borealis 
Chaetoceros compressus 
Chaetoceros constrictus 
Chaetoce'ros convolutus 
Chaetoceros debilis 
Chaetoceros decipiens 
Chaetoceros diadema 
Chaetoceros didymus 
Chaetoceros furcellatus 
Chaetoceros laciniosus 
Chaetoceros lorenzianus 
Chaetoceros mitra 
Chaetoceros simplex 
Chaetoceros socialis 
Chaetoceros sp. 
Chaetoceros subtilis 
Chaetoceros teres 
Corethron criophilum 
Coscinodiscus sp. 
Coscinosira polychorda 
Detonula cystijera 
Ditylum brightwelli 
Eucampia sp. 
Eucampia zoodiacus 
Fragilaria oceanica 
Fragilaria sp. 
Grammatophora marina 
Guinardia flaccida 
Gyrosigma baltica 
Gyrosigma fasciola 
Gyrosigma littorale 
Gyrosigma sp. 
Gyrosigma tennuissimum 
Lauderia borealis 
Leptocylindrus danicus 
Leptocylindrus minimus 
Lycmophora lyngbyei 
Melosira ambigua 
Melosira monolijormis 
Melosira sp. 
Navicula sp. 
Nitzschia closterium 
Nitzschia sp. 
Paralia sulcata 
Pleurosigma angulatum 

Pleurosigma formosum 
Pleurosigma sp. 
Pleurosigma strigosum 
Porosira glacialis 
Pseudonitzschia pseudodelicatissima 
Pseudonitzschia pungens 
Pseudonitzschia seriata 
Rhabdonema arcuatum 
Rhabdonema sp. 
Rhizosolenia alata 
Rhizosolenia delicatula 
Rhizosolenia fragillima 
Rhizosolenia gracillima 
Rhizosolenia hebetata 
Rhizosolenia setigera 
Rhizosolenia shrubsolei 
Rhizosolenia sp. 
R.hizosolenia stolterfothii 
Skeletonema costatum 
Stephanopyxis turris 
Tabellaria sp. 
Thalassiosira baltica 
Thalassiosira condensata 
Thalassiosira decipiens 
Thalassiosira gravida 
Thalassiosira nordenskioeldii 
Thalassiosira sp. 
Thalassiothrix longissima 
Thalassiothrix nitzschiodes 
Acartia sp. 
Brachionus sp. 
Dinobryon 
Distephanus speculum 
Euglenasp. 
Eutreptia sp. 
Favella sp. 
Helicostomella sp. 
Mesodinium rubrum 
Notholca sp. 
Parafavella sp. 
Ptychocylis sp. 

"-
Salpingella sp. 
Tintinnids 
Tintinnopsis campanula 
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Appendix 2. Phytoplankton densities as number of cells/L for surface seawater in the 
Western Isles region during 1988. 
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Appendix 3. Chemical oceanographic data obtained during phytoplankton sampling at 4-
17 stations during 1990-92. 





117 
STATION 1 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%~ CHL A(UG/L) 

90 1 23 o m 01. 5 32.39 
Btm 32.49 

90 2 22 o m 00.0 31.97 
Btm 00.5 32.07 

90 3 13 o m 02.0 32.05 
Btm 02.4 32.04 

90 4 9 o m 03.2 30.73 
Btm 04.9 31.00 

90 4 23 o m 04.2 30.91 
Btm 07.7 31.22 

90 5 8 o m 06.2 30.05 
Btm 04.2 29.94 

90 5 14 o m 07.7 29.31 
Btm 04.6 31. 09 

90 8 13 o m 15.8 31.13 
Btm 16.0 31. 60 

90 8 20 o m 14.8 31.80 
Btm 15.8 31. 93 

90 8 27 o m 16.3 31. 91 
Btm 17.6 32.06 

90 9 4 o m 15.3 31.90 
Btm 15.5 31.90 

90 9 17 o m 14.0 32.17 
Btm 14.0 32.21 

90 9 25 o m 14.0 31.59 
Btm 15.0 31.98 

90 10 1 o m 14.3 31.87 
Btm 16.5 32.04 

90 10 9 o m 13.3 32.21 
Btm 12.8 32.21 

90 10 17 o m 13.2 31.83 
Btm 14.8 32.04 

90 10 22 o m 12.2 32.24 
Btm 12.5 32.30 

90 11 5 o m 10.3 32.04 
Btm 10.2 32.15 

90 11 27 o m 07.1 32.43 
Btm 07.2 32.16 



118 
STATION 3 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. } SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 02.6 10.02 91. 7 32.47 .310 Btm 02.7 10.00 91. 8 32.47 .270 90 2 22 o m 01. 0 9.90 86.7 32.19 .170 Btm 00.2 9.93 87.1 32.30 .230 90 3 13 o m 01.6 9.85 87.8 32.14 .330 Btm 01. 9 9.85 88.4 32.12 .300 90 4 9 0 m 03.5 9.85 91. 5 31.18 .220 Btm 03.2 9.87 91. 0 31.58 .300 90 4 23 o m 03.5 9.76 89.7 29.87 .350 Btm 05.2 9.50 92.2 31.40 .220 90 5 8 o m 06.1 11. 09 108.9 30.27 .620 Btm 04.1 11.25 105.8 31.13 .340 90 5 14 o m 06.1 10.25 101.0 30.83 1. 200 Btm 04.6 10.60 101.2 31.27 .850 90 5 22 o m 06.2 8.92 87.7 29.99 1.030 Btm 05.2 9.23 89.2 30.94 .950 90 5 29 o m 07.8 9.42 96.5 30.55 .570 Btm 05.2 9.90 95.6 30.82 .590 90 6 4 o m 06.3 8.22 81. 0 31.25 .980 Btm 05.0 8.27 80.4 32.67 .880 90 6 11 o m 06.8 10.73 107.7 30.90 2.690 Btm 05.1 9.83 95.0 31.41 .960 90 6 18 o m 10.0 11. 75 127.0 31.04 6.470 Btm 07.4 12.22 124.6 31.32 2.980 90 6 28 o m 10.9 12.82 141.4 31.24 3.140 Btm 09.2 13.57 145.7 31.32 2.370 90 7 9 o m 10.9 8.24 91.1 31.51 4.810 Btm 10.9 8.35 92.4 31.53 6.190 90 7 16 o m 12.0 8.64 97.7 31.60 2.370 Btm 11. 3 8.98 100.2 31.84 2.590 90 7 24 o m 11.1 10.11 112.4 31. 92 16.300 
Btm 09.8 10.15 109.6 31.90 17.600 90 7 31 o m 14.2 9.66 114.3 31.40 2.640 Btm 15.4 11.01 124.9 31.66 1.660 90 8 7 o m 13.8 8.76 103.2 31.62 3.220 Btm 13.6 8.85 103.7 31. 63 1.950 90 8 13 o m 14.3 7.86 93.3 31.48 1.800 Btm 13.8 7.94 93.4 31.65 1.650 90 8 20 o m 13.8 8.81 110.0 31.99 2.710 Btm 13.5 9.20 107.7 31.98 2.520 90 8 27 o m 16.0 8.21 101.1 31.94 15.070 Btm 15.2 8.69 104.7 32.13 15.070 90 9 4 o m 15.0 9.34 112.8 31.89 22.000 Btm 14.6 9.01 107.9 31.89 5.910 90 9 17 o m 13.4 8.06 94.5 32.34 2.590 
Btm 12.8 8.12 93.8 32.30 22.120 90 9 25 o m 13.9 7.26 85.7 31.77 1. 230 Btm 14.0 7.44 88.2 32.20 1. 760 90 10 1 o m l3.8 7.76 91. 6 32.13 2.830 Btm 13.9 7.98 112.3 32.24 3.680 90 10 9 o m 13.3 7.69 89.9 32.28 .810 Btm 12.6 7.58 87.3 32.36 .580 90 10 17 o m 13.0 7.45 86.5 32.24 1.030 Btm l3.8 7.32 86.5 32.23 .550 90 10 22 o m 12.4 6.98 80.1 32.51 .570 Btm 12.4 6.92 79.5 32.62 .460 90 11 5 o m 10.3 8.25 90.5 32.41 .550 
Btm 10.5 8.28 90.2 32.34 .460 

90 11 27 o m 07.1 7.79 79.1 31.71 .410 
Btm 08.1 7.91 82.6 32.41 .290 



119 
STATION 5 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 02.5 32.48 
Btm 02.6 32.49 

90 2 22 o m 01. 0 32.18 
Btm 00.4 32.32 

90 3 13 o m 01. 8 32.04 
Btm 02.2 32.09 

90 4 9 o m 03.5 31.38 
Btm 03.9 31.72 

90 4 23 o m 03.4 30.26 
Btm 05.7 31.48 

90 5 8 o m 05.8 29.97 
Btm 03.4 31.59 

90 5 14 o m 06.6 30.32 
Btm 04.6 31.50 

90 8 13 o m 13.5 31.70 
Btm 13.2 31.78 

90 8 20 o m 14.0 31.98 
Btm 14.0 31.98 

90 8 27 o m 14.8 32.07 
Btm 17.0 32.10 

90 9 4 o m 14.9 31.91 
Btm 15.2 31.94 

90 9 17 o m 13 .5 32.30 
Btm 13,5 32.30 

90 9 25 o m 13 .8 31.96 
Btm 14.5 32.33 

90 10 1 o m 13 .8 32.25 
Btm 14.2 32.22 

90 10 9 o m 13.2 32.29 
Btm 12.6 32.32 

90 10 17 o m 12.9 32.14 
Btm 13.9 32.29 

90 10 22 o m 12.2 32.47 
Btm 12.3 32.74 

90 11 5 o m 10.2 32.32 
Btm 09.8 32.36 

90 11 27 o m 07.5 31.89 
Btm 07.8 32.27 



120 
STATION 7 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 01.0 32.46 
Btm 04.6 32.57 

90 2 22 o m 00.5 32.08 
Btm 00.6 32.22 

90 3 13 o m 01.9 32.07 
Btm 02.2 32.11 

90 4 23 o m 03.8 
Btm 07.1 

90 5 8 o m 05.7 30.29 
Btm 04.1 31.07 

90 5 14 o m 06.2 30.85 
Btm 05.2 31.37 

90 8 13 o m 14.2 31.46 
Btm 15.3 31.96 

90 8 20 o m 13.9 32.04 
Btm 15.5 32.10 

90 8 27 o m 14.7 32.15 
Btm 17.5 32.21 

90 9 4 o m 14.5 32.07 
Btm 15.5 32.12 

90 9 17 o m 13.8 32.18 
Btm 13.8 32.32 

90 9 25 o m 13.8 31. 60 
Btm 15.'5 32.35 

90 10 1 o m 13.9 32.26 
Btm 15.6 32.30 

90 10 9 o m 12.9 32.36 
Btm 32.33 

90 10 17 o m 12.9 32.13 
Btm 15.6 32.19 

90 10 22 o m 12.4 32.44 
Btm 13 .5 32.45 

90 11 27 o m 08.0 32.06 
Btm 07.1 32.39 



121 
STATION 8 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 02.9 32.57 
Btm 02.7 32.57 

90 2 22 o m 01. 5 32.18 
Btm 00.4 32.11 

90 3 13 o m 01. 7 31.98 
Btm 02.3 32.08 

90 4 9 o m 03.1 31.39 
Btm 04.2 31.51 

90 4 23 o m 04.1 30.02 
Btm 06.6 30.98 

90 5 8 o m 05.8 30.05 
Btm 04.6 30.78 

90 5 14 o m 06.2 31. 05 
Btm 04.5 31. 47 

90 8 13 o m 14.6 31.72 
Btm 13.8 31.90 

90 8 20 o m 14.0 32.01 
Btm 14.6 32.04 . 

90 8 27 o m 15.2 32.13 
Btm 16.5 32.14 

90 9 4 o m 15.2 32.00 
Btm 15.3 31.98 

90 9 17 o m 13.7 32.32 
Btm 13.8 32.33 

90 9 25 o m 13.8 32.34 
Btm 13 .4 32.37 

90 10 1 o m 13.7 32.23 
Btm 14.2 32.28 

90 10 9 o m 13.3 32.26 
Btm 12.5 32.30 

90 10 17 o m 13.0 32.29 
Btm 13.6 32.25 

90 10 22 o m 12.2 32.50 
Btm 13 .4 32.48 

90 11 5 o m 10.5 32.21 
Btm 10.2 32.26 

90 11 27 o m 08.5 32.55 
Btm 07.5 32.68 



122 
STATION 9 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%c) CHL A(UG/L) 

90 1 23 o m 02.5 32.63 
Btm 02.7 32.64 

90 2 22 o m 01. 9 32.08 
Btm 00.3 32.27 

90 3 13 o m 01.8 32.10 
Btm 02.0 32.14 

90 4 9 o m 03.5 31.21 
Btm 03.5 31.48 

90 4 23 o m 04.2 30.04 
Btm 06.0 31.41 

90 5 8 o m 06.1 30.09 
Btm 04.6 30.88 

90 5 14 o m 07.0 31.07 
Btm 04.9 31. 34 

90 8 13 o m 14.6 31.72 
Btm 14.3 31.90 

90 8 20 o m 14.5 31. 94 
Btm 13.6 32.04 

90 8 27 o m 14.9 32.15 
Btm 15.3 32.23 

90 9 4 o m 15.1 31.98 
Btm 15.0 32.00 

90 9 17 o m 13 .5 32.33 
Btm 13.6 30.46 

90 9 25 o m 13.5 32.33 
Btm 13 .5 32.33 

90 10 1 o m 13.9 32.22 
Btm 14.7 32.27 

90 10 9 o m 13.0 32.29 
Btm 12.5 32.30 

90 10 17 o m 12.9 32.22 
Btm 13.4 32.28 

90 10 22 o m 12.4 32.47 
Btm 13.2 32.49 

90 11 5 o m 10.3 32.12 
Btm 10.6 32.17 

90 11 27 o m 08.2 32.48 
Btm 06.8 32.56 



STATION 11 
123 

DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 02.4 32.67 
Btm 03.2 32.63 

90 2 22 o m 00.4 31.83 
Btm 00.4 32.13 

90 3 13 o m 01. 5 31.80 
Btm 02.4 31. 92 

90 4 9 o m 02.2 30.80 
Btm 03.3 30.89 

90 4 23 o m 03.6 31.16 
Btm 03.7 31.47 

90 5 8 o m 05.0 31. 05 
Btm 03.5 31.08 

90 5 14 o m 05.9 30.76 
Btm 04.6 31.41 

90 8 13 o m 13.2 31. 87 
Btm 12.8 32.26 

90 8 20 o m 12.8 31. 98 
Btm 14.0 32.01 

90 8 27 o m 14.2 32.14 
Btm 14.0 32.35 

90 9 4 o m 13.8 32.13 
Btm 14.0 32.17 

90 9 17 o m 13.2 32.36 
Btm 14.5. 32.30 

90 9 25 o m 13.2 32.22 
Btm 13.4 32.48 

90 10 1 o m 13.0 32.18 
Btm 13.3 32.42 

90 10 9 o m 12.8 32.22 
Btm 12.7 32.31 

90 10 17 o m 12.4 32.24 
Btm 13.0 32.30 

90 10 22 o m 11. 7 32.31 
Btm 11. 7 32.63 

90 11 5 o m 10.8 32.03 
Btm 12.5 32.06 

90 11 27 o m 07.9 32.12 
Btm 06.2 32.59 



124 
STATION 13 
DATE DEPTH TEMP.C. DO (mg/L) DO(%- SAT. ) SALINITY (%-.,) CHL A(UG/L) 

90 1 23 o m 02.0 32.60 
Btm 01. 8 32.59 

90 2 22 o m 01. 0 32.18 
Btm 00.6 32.09 

90 3 13 o m 01. 9 32.11 
Btm 02.4 32.01 

90 4 9 o m 02.3 31. 20 
Btm 06.1 31.54 

90 4 23 o m 03.2 31.21 
Btm 04.0 32.76 

90 5 8 o m 04.8 30.70 
Btm 03.5 31.17 

90 5 14 o m 05.5 30.51 
Btm 04.6 31. 55 

90 8 13 o m 13.9 31.52 
Btm 14.2 31. 94 

90 8 20 o m 13.0 32.08 
Btm 13.8 32.08 

90 8 27 o m 13 .5 32.15 
Btm 18.0 32.18 

90 9 4 o m 13.8 32.12 
Btm 16.5 32.13 

90 9 17 o m 13 .2 32.28 
Btm 15.6 32.28 

90 9 25 o m 12.9 32.36 
Btm 11.4 32.33 

90 10 1 o m 13.0 32.48 
Btm 16.0 32.29 

90 10 9 o m 12.8 32.33 
Btm 11. 6 32.31 

90 10 17 o m 12.5 32.26 
Btm 17.2 32.26 

90 10 22 o m 11. 9 32.45 
Btm 12.5 32.48 

90 11 5 o m 10.7 32.29 
Btm 10.5 32.34 

90 11 27 o m 08.1 32.40 
Btm 08.2 32.42 



125 
STATION 14 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 01. 5 32.33 
Btm 01.2 32.49 

90 2 22 o m 00.5 31.74 
Btm 00.4 31.84 

90 3 13 o m 01. 5 31. 65 
Btm 03.2 31.70 

90 4 9 o m 02.3 29.21 
Btm 03.2 30.89 

90 4 23 o m 03.4 29.97 
Btm 04.2 30.94 

90 5 8 o m 05.0 30.64 
Btm 03.6 30.74 

90 5 14 o m 05.4 30.77 
Btm 04.6 31.16 

90 8 13 o m 13.6 31.56 
Btm 14.2 31. 90 

90 8 20 o m 13 .8 31. 56 
Btm 13.2 31. 69 

90 8 27 o m 14.4 32.13 
Btm 14.2 32.13 

90 9 4 o m 14.2 31.74 
Btm 14.0 31.82 

90 9 17 o m 13.3 32.06 
Btm 13.2 31.71 

90 9 25 o m 13.0 31.89 
Btm 12.6 32.10 

90 10 1 o m 12.9 32.06 
Btm 13.1 32.10 

90 10 9 o m 12.6 31.81 
Btm 11. 5 32.12 

90 10 17 o m 12.5 31.61 
Btm 10.8 31. 75 

90 10 22 o m 12.0 31.87 
Btm 12.0 32.25 

90 11 5 o m 10.5 31. 29 
Btm 10.2 31.87 

90 11 27 o m 07.4 31. 73 
Btm 05.5 32.28 



126 
STATION 15 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

90 1 23 o m 03.2 10.22 95.1 32.66 .340 Btm 05.7 10.17 100.5 32.61 .200 90 2 22 o m 01. 5 9.89 87.9 32.23 .140 Btm 00.4 9.54 82.3 32.27 .150 90 3 13 o m 01. 9 10.02 90.0 32.22 .190 Btm 02.0 9.82 88.4 32.24 .210 90 4 9 o m 02.6 10.03 91. 2 31. 51 .250 Btm 03.6 10.05 93.9 31.91 .300 90 4 23 0 m 03.5 10.11 92.0 28.23 .280 Btm 05.5 9.97 97.1 31.28 .220 90 5 8 o m 06.3 11.23 110.3 29.33 .430 
Btm 03.4 11.26 104.2 31.22 .260 90 5 14 o m 05.5 10.74 104.6 31.05 1. 230 Btm 04.6 10.67 101.7 31.19 1.360 90 5 22 o m 06.5 9.43 93.1 29.51 2.830 
Btm 05.0 9.25 88.7 30.65 2.260 90 5 29 o m 06.8 10.37 104.2 30.88 1.610 Btm 05.1 10.38 100.3 31.36 .210 90 6 4 o m 07.2 8.27 83.9 31.08 3.470 Btm 05.2 8.51 82.4 31.31 2.850 90 6 11 o m 06.5 10.76 107.7 31.57 1.500 
Btm 05.2 10.89 105.6 31.56 1.900 90 6 18 o m 10.1 13.89 150.5 30.96 6.390 Btm 07.4" 12.52 127.8 31.39 3.080 90 6 28 o m 10.2 16.66 181.2 31.32 3.950 
Btm 07.4 15.04 153.7 31.53 1.840 90 7 9 o m 12.0 8.79 99.3 31.40 7.330 
Btm 10.9 8.96 99.0 31.56 5.900 90 7 16 o m 11. 2 9.48 105.7 31.87 3.710 
Btm 10.7 9.62 106.1 31.85 2.670 90 7 24 o m 11.5 10.68 119.9 31.91 26.400 
Btm 12.6 10.51 120.7 31. 91 18.500 90 8 7 o m 14.2 9.28 110.1 31.48 2.790 
Btm 14.0 9.33 110.1 31.51 4.580 90 8 13 o m 14.0 8.89 105.0 31. 55 1. 890 
Btm 14.0 8.51 100.7 32.00 2.940 90 8 20 o m 14.2 9.96 118.4 32.00 4.060 
Btm 14.5 9.58 114.6 32.02 2.930 90 8 27 o m 15.8 9.66 118.6 32.17 13.120 
Btm 16.5 9.42 117.3 32.10 21.870 90 9 4 o m 15.2 10.23 123.9 31. 88 20.060 
Btm 14.5 9.56 114.3 31.89 27.260 90 9 17 o m 14.0 8.66 102.6 32.32 46.300 Btm 14.5 8.24 98.8 32.33 14.400 90 10 1 o m 14.0 9.35 110.8 32.14 5.850 
Btm 15.1 9.49 115.0 32.12 5.140 90 10 9 o m 13.2 7.91 92.3 32.34 1.440 
Btm 13.2 7.68 89.6 32.36 1.340 90 10 17 o m 13 .0 8.00 92.8 32.18 1.650 Btm 14.5 7.57 90.7 32.43 .320 90 10 22 o m 12.0 7.15 81. 5 32.56 .730 Btm 11.8 7.17 81. 3 32.57 .510 90 11 5 o m 10.3 8.69 95.4 32.43 .420 Btm 10.6 8.21 90.9 32.78 .500 90 11 27 o m 07.9 8.23 85.6 32.49 .540 
Btm 07.3 7.60 78.2 32.98 .440 



127 
STATION 16 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%I) CHL A(UG/L) 

90 1 23 o m 03.7 9.94 93.6 32.79 .560 10 m 03.6 9.99 93.9 32.78 .290 25 m 05.2 9.89 96.8 32.78 .300 
50 m 03.6 10.07 94.8 32.80 .340 90 3 13 o m 01. 8 9.95 89.0 32.11 .260 10 m 01. 9 9.86 88.4 32.11 .230 25 m 01. 8 9.80 87.7 32.20 .270 50 m 01. 9 9.79 87.8 32.23 .250 90 4 9 o m 02.9 9.90 .210 
10 m 03.3 9.98 .220 
25 m 04.1 9.88 .260 50 m 02.6 9.87 .240 90 4 23 o m 03.5 10.12 92.5 28.87 .270 
10 m 04.8 9.91 95.4 31. 67 .230 
25 m 05.2 9.83 95.8 32.17 .160 
50 m 03.0 9.87 91. 0 32.19 .120 90 5 8 o m 05.6 11.43 110.9 30.10 .300 
10 m 03.4 11. 86 109.2 30.38 .800 
25 m 02.3 11.46 102.9 30.95 .580 
50 m 03.4 10.94 99.9 29.36 .160 90 5 22 o m 06.2 9.33 91. 7 29.94 2.380 
10 m 05.0 9.51 90.9 30.05 .970 
25 m 9.23 30.70 .870 
50 m 05.0· 9.23 89.5 32.13 .330 90 5 29 0 m 07.0 10.93 110.6 31. 23 .460 
10 m 05.2 10.50 101.9 31. 49 .450 
25 m 02.3 10.46 94.9 32.14 .610 
50 m 04.1 10.63 100.5 31.76 .300 90 6 11 o m 06.5 11.00 111.3 31.24 3.390 
10 m 05.1 10.95 106.0 31.60 2.920 
25 m 05.8 10.59 104.4 31. 81 .560 
50 m 05.0 10.78 104.2 31. 82 .400 90 6 28 o m 09.5 16.30 174.6 31.45 2.280 
10 m 07.5 12.45 127.6 31.73 1.880 
25 m 31. 79 1.030 
50 m 07.5 13.36 137.4 32.28 .870 90 7 16 o m 11.3 10.04 112.1 31. 90 3.430 
10 m 09.7 9.39 101. 3 31. 89 2.050 
25 m 10.6 9.17 101.0 32.02 1.180 
50 m 09.2 8.91 95.2 32.20 .490 90 7 24 o m 10.4 10.82 118.7 31. 96 22.500 
10 m 10.2 10.99 119.9 31.92 27.600 
25 m 10.1 10.73 117.0 31. 94 16.100 
50 m 10.4 10.15 111.2 32.12 2.100 90 7 31 o m 12.5 10.88 107.9 31.73 2.930 
10 m 10.1 11.04 101.1 31.81 1.270 
25 m 10.4 10.75 95.3 31. 98 2.700 
50 m 10.7 10.22 92.6 32.16 1. 270 90 8 7 o m 13.6 9.43 108.5 31.62 3.800 
10 m 12.5 9.29 103.8 31.71 2.060 25 m 12.7 8.69 98.4 32.01 .620 
50 m 12.1 8.38 93.7 32.37 .520 90 8 13 0 m 13.5 9.26 108.4 31. 77 4.320 
10 m 13 .2 9.08 105.7 31.95 1.430 
25 m 13 .2 8.54 99.6 32.28 .730 50 m 12.0 8.23 93.7 32.51 .570 90 8 20 o m 13.9 10.01 118.4 32.08 2.650 
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STATION 16 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

10 m 13.0 9.87 114.6 32.22 1.660 
25 m 13.3 8.94 104.6 32.38 1.740 
50 m 12.3 8.74 100.4 32.68 .950 90 8 27 o m 14.0 8.91 105.6 32.15 11.060 
10 m 12.1 8.50 97.0 32.25 13.580 
25 m 11.4 8.12 91. 2 32.31 7.720 
50 m 11. 9 7.66 87.0 32.53 8.230 90 9 4 o m 15.2 9.98 120.8 31.86 20.750 
10 m 14.2 9.21 109.8 32.32 1.900 
25 m 14.5 8.71 104.8 32.73 1.290 
50 m 12.5 8.12 93.2 32.15 .400 90 9 17 o m 13 .5 8.63 101.2 32.34 2.240 
10 m 13.6 8.61 101.4 32.38 40.930 
25 m 13.8 8.42 99.4 32.38 31.910 
50 m 12.8 7.58 87.8 32.63 37.250 90 9 25 o m 13.6 7.32 86.1 32.40 34.150 
10 m 12.3 8.52 97.6 32.38 33.150 
25 m 7.91 32.55 2.650 
50 m 11.4 7.65 86.3 32.73 .690 90 10 1 o m 14.7 8.92 107.4 32.38 6.150 
10 m 12.9 8.96 104.0 32.38 5.450 
25 m 13.0 8.75 101.8 32.53 4.550 
50 m 13.7 8.17 96.5 32.78 2.160 90 10 9 o m 13.0 8.31 96.7 32.51 3.240 
10 m 12.5 8.26 95.0 32.49 2.660 
25 m 12.5 8.22 94.7 32.56 2.310 
50 m 12.4 7.71 88.6 32.65 1.230 90 10 17 o m 12.8 7.69 88.9 32.34 .670 
10 m 13.3 7.59 88.8 32.42 .630 
25 m 13.5 7.71 90.8 32.75 .290 
50 m 13 .4 7.37 86.6 32.93 .220 90 10 22 o m 12.1 7.26 83.0 32.62 .700 
10 m 11.7 7.22 81. 7 32.60 .300 
25 m 12.1 7.07 80.8 32.69 .390 
50 m 11. 5 6.91 78.1 32.97 .550 90 11 5 o m 10.2 8.59 94.0 32.41 .580 
10 m 10.1 8.48 92.6 32.30 .420 
25 m 10.2 8.29 90.8 32.51 .400 
50 m 10.0 8.12 87.8 31.13 .460 90 11 27 o m 08.8 8.20 87.1 32.60 .360 
10 m 07.1 8.16 83.4 32.60 .390 
25 m 07.4 8.06 83.0 32.68 .430 
50 m 07.5 7.88 80.5 31.15 .270 
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STATION 17 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%.) CHL A(UG/L) 

90 1 23 o m 00.4 10.70 92.1 31. 85 .410 
Btm 00.4 10.53 90.7 31.94 .350 

90 2 22 o m -1. 0 10.54 84.9 27.62 .160 
Btm 00.2 10.16 86.6 31.21 .180 

90 3 13 o m 02.0 10.18 89.4 28.85 .220 
Btm 02.5 10.09 91.2 30.79 .260 

90 4 9 o m 01. 9 10.44 .220 
Btm 03.2 10.11 .230 

90 4 23 o m 04.3 10.07 91. 6 25.20 .410 
Btm 05.2 9.84 94.4 29.64 .350 

90 5 8 o m 07.3 11.26 111.9 27.64 2.360 
Btm 04.6 11.22 106.2 30.18 1. 980 

90 5 14 o m 08.0 11. 01 112.0 28.68 2.410 
Btm 05.1 11. 07 106.3 30.53 3.450 

90 5 22 o in 07.2 9.40 93.1 27.46 6.610 
Btm 05.0 9.41 89.7 27.96 6.690 

90 5 29 o m 08.6 10.41 106.0 26.58 1. 730 
Btm 05.2 10.63 101.4 28.77 2.150 

90 6 4 o m 10.6 8.10 89.1 31.74 1.730 
Btm 05.2 8.44 80.7 29.45 .940 

90 6 11 o m 07.6 10.60 107.4 29.47 1. 390 
Btm 10.81 30.18 1.030 

90 6 18 o m 12.4 11.62 l30.1 28.34 2.260 
Btm 07.5 11.69 119.0 30.64 3.260 

90 6 28 0 m 11. 6 14.13 156.8 29.74 1.700 
Btm 09.3 13.95 147.7 30.38 1. 700 

90 7 9 o m 11. 0 8.41 92.8 30.79 2.800 
Btm 11. 2 8.35 92.8 31.30 2.820 

90 7 16 o m l3.8 9.42 110.3 30.78 2.420 
Btm 10.2 9.34 101. 2 30.80 2.840 

90 7 24 o m 12.4 10.45 119.4 31.46 30.100 
Btm 15.2 10.51 127.0 31.46 32.300 

90 7 31 o m 15.6 10.61 127.9 29.49 3.240 
Btm 15.9 10.09 123.5 31.10 2.450 

90 8 7 o m 14 .6 9.05 107.7 30.91 8.040 
Btm 15.2 8.80 106.4 31.37 3.610 

90 8 l3 o m 16.0 9.02 110.3 30.38 3.390 
Btm 16.5 8.55 105.9 31.46 2.880 

90 8 20 o m 15.8 9.47 115.4 30.54 4.240 
Btm 17.2 9.59 120.2 30.63 3.810 

90 8 27 o m 17.1 8.53 105.8 29.52 19.190 
Btm 17.0 7.98 99.8 31. 33 10.910 

90 9 4 o m 15.9 8.88 108.0 30.33 26.700 
Btm 15.9 8.83 108.0 30.99 10.290 

90 9 17 o m 14.5 7.38 87.4 30.22 1.540 
Btm 14.0 7.46 86.8 29.32 1.130 

90 9 25 o m 14.2 7.79 91. 0 29.18 1. 810 
Btm 15.2 7.60 91. 9 31.48 .610 

90 10 1 o m 14.2 8.40 98.0 29.03 1.460 
Btm 14.5 8.10 96 .2 30.81 1. 750 

90 10 9 o m 13.2 8.23 94.6 29.86 3.190 
Btm 12.2 8.13 92.6 31.85 1.540 

90 10 17 o m 12.5 7.90 89.1 29.24 .740 
Btm 10.7 7.57 83.0 30.95 .160 

90 10 22 o m 13.9 7.27 85.5 31. 27 2.000 
Btm 13.2 7.18 83.5 31. 87 .940 

90 11 5 o m 10.1 8.80 94.4 29.51 .530 
Btm 10.0 8.47 90.7 29.64 .440 

90 11 27 o m 06.5 8.59 85.0 29.85 .340 
Btm 04.5 8.25 77.6 29.37 .250 



130 
STATION 1 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%J CHL A(UG/L) 

91 1 2 o m 05.3 31.95 
Btm 05.0 31. 88 

91 1 14 o m 01. 8 31. 77 
Btm 01. 9 31. 81 

91 2 4 o m 02.8 31. 86 
Btm 03.0 31.41 

91 3 5 o m 03.0 31.36 
Btm 02.7 31. 62 

91 4 9 o m 03.8 30.38 
Btm 04.0 31.11 

91 4 24 o m 07.2 27.98 
Btm 03.5 29.70 

91 5 8 o m 07.4 30.91 
Btm 05.0 28.94 

91 5 14 o m 07.8 30.54 
Btm 05.1 30.72 

91 5 21 o m 07.8 30.48 
Btm 07.4 30.60 

91 5 28 o m 08.4 30.71 
Btm 07.4 30.89 

91 6 4 o m 10.0 30.44 
Btm 07.6 30.64 

91 6 11 o m 11. 2 30.65 
Btm 08.2 30.97 

91 6 18 0 m 09.7 31.25 
Btm 08.6 31. 27 

91 6 25 o m 11. 8 31.41 -
Btm 09.4 31. 52 

91 7 9 o m 12.4 31.45 
Btm 11.2 31. 51 

91 7 16 o m 12.5 31.61 
Btm 09.6 31.70 

91 7 24 o m 15.4 31.27 
Btm 11. 7 31. 60 

91 7 29 o m 15.5 31. 22 
Btm 11. 9 31. 52 

91 8 6 0 m 15.3 31.23 
Btm 12.6 31.43 

91 8 13 o m 14.0 30.99 
Btm 12.4 29.36 

91 8 19 o m 15.2 31. 73 
Btm 12.4 31.12 

91 8 27 o m 14.0 31.38 
Btm 12.2 31. 83 

91 9 3 o m 14.7 31.67 
Btm 12.8 31.81 

91 9 9 o m 14.0 32.00 
Btm 12.2 32.11 

91 9 17 o m 14.0 31. 88 
Btm 12.5 32.09 

91 9 23 o m 13 .0 31. 99 
Btm 12.1 32.08 

91 10 1 o m 11.4 31.48 
Btm 11.4 31. 54 

91 10 8 o m 11. 8 31.65 
Btm 11. 7 31.73 

91 10 15 o m 11. 2 __ ll,,::U. 
Btm 10.8 31. 97 
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STATION 3 
DATE DEPTH TEMP.C. DO (mg/L) DO(%" SAT. ) SALINITY (%"cl CHL A(UG/L} 

91 1 2 o m 05.9 9.77 96.7 32.05 .250 
Btm 05.6 9.79 96 .1 32.04 .250 

91 1 14 o m 03.3 9.88 91. 7 31.94 .280 
Btm 03.6 10.08 94.1 31.88 .130 

91 2 4 o m 02.9 10.36 95.3 31. 95 .240 
Btm 02.9 10.26 94.3 31. 89 .170 

91 3 5 o m 03.0 11.65 107.2 31.73 _.230 
Btm 02.6 11.32 103.1 31.70 .210 

91 4 9 o m 03.3 10.45 95.7 29.87 .260 
Btm 03.7 10.10 94.2 31.11 .230 

91 4 24 o m 05.2 9.90 94.3 28.71 1.130 
Btm 03.5 10.70 99.0 30.84 .810 

91 5 8 o m 06.5 10.87 108.3 30.82 .240 
Btm 04.9 10.85 102.9 29.13 .200 

91 5 14 o m 05.9 10.53 103.5 30.99 1.050 
Btm 05.1 10.18 98.2 31.04 1.200 

91 5 21 o m 07.4 10.88 110.5 30.63 3.080 
Btm 06.7 11. 26 112.6 30.67 2.080 

91 5 28 o m 07.0 12.14 122.3 30.89 7.180 
Btm 05.0 31. 03 3.230 

91 6 4 o m 09.5 10.83 115.4 30.58 1.980 
Btm 07.6 10.94 111.7 30.80 5.400 

91 6 11 o m 09.2 10.51 111.5 30.95 1.430 
Btm 06.9 10.66 106.7 31.18 .970 

91 6 18 o m 09.4 10.06 107.5 31. 31 .390 
Btm 08.0 10.17 105.2 31. 30 .560 

91 6 25 o m 10.1 10.36 112.5 31.54 2.150 
Btm 08.9 10.86 114.9 31.45 1.550 

91 7 9 o m 11.2 10.08 112.2 31.50 .410 
Btm 10.0 10.05 108.7 31.47 .750 

91 7 16 o m 11.3 9.70 108.3 31. 71 .780 
Btm 10.0 9.61 104.2 31.72 .260 

91 7 24 o m 13.6 9.76 114.3 31.45 .990 
Btm 11.5 9.80 109.8 31. 57 .340 

91 7 29 o m 12.5 9.67 110.6 31. 50 .590 
Btm 11. 2 9.98 111.0 31.58 .340 

91 8 6 o m 14.5 8.84 105.3 31. 30 .630 
Btm 11. 9 9.42 106.4 31.57 .330 

91 8 13 o m l3 .0 9.19 106.3 31.53 .460 
Btm .. 12.2 9.20 104.8 31. 58 .140 

91 8 19 o m 13.7 7.58 88.9 3l. 52 .250 
Btm 12.1 8.40 95.5 32.03 .170 

91 8 27 o m l3 .0 8.50 98.3 31.65 .490 
Btm 12.1 8.87 100.8 31.87 .170 

91 9 3 o m 13.9 8.18 96 .6 31. 92 .220 
Btm 12.0 8.58 97.4 31.99 .150 

91 9 9 o m l3 .2 8.77 102.1 32.13 .380 
Btm 12.4 8.65 99.1 32.06 .300 

91 9 17 o m 13.1 7.77 90.4 32.24 .450 
Btm 11. 8 8.36 94.6 32.26 .290 

91 9 23 o m 12.2 8.59 98.0 32.10 .350 
Btm 11.5 8.58 96 .6 32.10 .210 

91 10 1 o m 11. 2 8.19 91.1 3l.60 .160 
Btm 11.1 8.19 91. 2 32.10 .140 

91 10 8 o m 11. 6 8.46 95.0 31,,(32 .380 
Btm 11. 6 8.44 95.0 31.92 .280 

~1 10 15 o m 11. 2 8.22 91.4 31.38 .280 
Btm 10.8 8.14 90.2 32.07 .140 91 10 22 o m 10.6 8.33 91. 6 31. 60 .200 Btm 10.6 8.38 92.2 3l.86 .180 91 11 5 o m 09.9 8.98 97.2 31. 96 .140 Btm 09.8 8.89 96 .1 3l.87 .120 91 11 19 o m 08.8 8.87 93.8 31.94 .080 Btm 09.5 8.77 94.1 31.95 .090 91 12 10 o m 06.0 9.15 90.8 31.91 .090 Btm 06.3 9.26 92.6 31.90 .090 
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STATION 5 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. } SALINITY ( %0) CHL A(UG/L) 

91 1 2 o m 05.8 31. 91 
Btm 05.5 32.10 

91 1 14 o m 03.3 31. 94 
Btm 01. 0 31. 92 

91 2 4 o m 03.3 32.02 
Btm 02.9 32.08 

91 3 5 o m 03.0 31. 76 
Btm 02.7 31.72 

91 4 9 o m 03.3 30.18 
Btm 03.2 31.02 

91 4 24 o m 04.9 28.83 
Btm 03.5 30.06 

91 5 8 o m 06.8 
Btm 05.0 29.17 

91 5 14 o m 06.6 30.84 
Btm 04.7 31.14 

91 5 21 o m 07.1 30.72 
Btm 05.8 30.84 

91 5 28 o m 07.5 30.89 
Btm 05.1 31.11 

91 6 4 o m 08.6 30.55 
Btm 07.0 30.94 

91 6 11 o m 09.5 30.94 
Btm 07.6 31.19 

91 6 18 o m 08.7 31.35 
Btm' 07.9 31.34 

91 6 25 o m 10.1 31. 50 
Btm 08.7 31.49 

91 7 9 o m 11.5 31.50 
Btm 10.2 31. 49 

91 7 16 o m 12.1 31.74 
Btm 09.9 31. 76 

91 7 24 o m 13.4 31.46 
Btm 11. 5 31.58 

91 7 29 o m 14.0 31.37 
Btm 11.2 31. 60 

91 8 6 o m 14.8 31. 21 
Btm 12.1 31. 51 

91 8 13 o m 12.9 31. 60 
Btm 12.0 31. 72 

91 8 19 o m 14.5 31.46 
Btm 12.1 32.06 

91 8 27 o m 13.2 31.41 
Btm 12.0 32.01 

91 9 3 o m 13.3 31.81 
Btm 12.2 32.03 

91 9 9 o m 13.2 32.03 
Btm 12.4 31.99 

91 9 17 o m 12.0 32.06 
Btm 12.1 32.18 

91 9 23 o m 12.5 32.16 
Btm 11. 9 32.17 

91 10 1 o m 11. 9 31. 71 
Btm 11. 0 32.04 

91 10 8 o m 11.3 31.85 
Btm 10.7 31. 80 

91 10 15 o m 10.8 31. §,7 
Btm 10.8 32.14 
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STATION 7 
DATE DEPTH TEMP.C. DO (mg/L) DO(9" SAT. } SALINITY (9"ci CHL A(UG/L) 

91 1 2 o m 05.9 31.76 
Btm 05.1 31.76 

91 1 14 o m 03.3 31. 85 
Btm 01. 5 31.88 

91 2 4 o m 03.2 32.05 
Btm 05.5 32.02 

91 3 5 o m 02.8 31. 65 
Btm 02.7 31. 71 

91 4 9 o m 03.5 30.40 
Btm 03.7 31.00 

91 4 24 o m 04.7 28.79 
Btm 03.9 30.79 

91 5 8 o m 07.2 29.44 
Btm 04.9 30.75 

91 5 14 o m 07.1 30.88 
Btm 05.7 31.02 

91 5 21 o m 07.8 30.82 
Btm 05.8 30.95 

91 5 28 o m 07.8 31. 08 
Btm 06.9 31.13 

91 6 4 o m 09.0 30.67 
Btm 07.0 31.11 

91 6 11 o m 05.5 31.07 
Btm 07.2 31.17 

91 6 18 o m 09.8 31.40 
Btm 07.6 31.42 

91 6 25 o m 11. 8 31.54 
Btm 08.7 31.55 

91 7 9 o m 11. 0 31.62 
Btm 10.2 31.59 

91 7 16 o m 11. 5 31.81 
Btm 09.4 31.85 

91 7 24 o m 14.5 31.41 
Btm 11.4 31.74 

91 7 29 o m 13.6 31. 59 
Btm 11.4 31. 68 

91 8 6 o m 15.0 31.04 
Btm 11.5 31. 69 

91 8 13 o m 14.4 31. 51 
Btm 11.7 31.84 

91 8 19 o m 13.9 31.28 
Btm 11. 9 31. 95 

91 8 27 o m 13.8 31.42 
Btm 12.2 31. 77 

91 9 3 o m 14.6 31. 87 
Btm 12.1 31.91 

91 9 9 o m 13.2 31. 98 
Btm 12.1 31. 97 

91 9 17 o m 13.0 32.25 
Btm 12.1 32.20 

91 9 23 o m 11. 9 32.12 
Btm 11.7 32.19 

91 10 1 o m 11. 0 31. 98 
Btm 10.8 31. 96 

91 10 8 o m 11.5 31 >89 
Btm 11.4 31. 84 

91 10 15 o m 10.6 31.89 
Btm 10.6 32.05 

,;; 
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STATION 8 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L} 

91 1 2 o m 05.9 31. 82 
Btm 05.0 31.91 

91 1 14 o m 03.5 31.90 
Btm 00.1 32.07 

91 2 4 o m 03.3 32.04 
Btm 03.3 32.02 

91 3 5 o m 03.0 31.72 
Btm 02.7 31. 74 

91 4 9 o m 03.0 29.50 
Btm 04.0 30.82 

91 4 24 o m 05.2 29.61 
Btm 04.0 30.54 

91 5 8 o m 06.0 30.14 
Btm 05.0 29.34 

91 5 14 o m 06.3 30.96 
Btm 05.6 31.02 

91 5 21 o m 07.0 30.71 
Btm 05.8 31. 01 

91 5 28 o m 07.8 30.82 
Btm 06.9 31.04 

91 6 4 o m 09.0 30.43 
Btm 07.6 30.87 

91 6 11 o m 08.9 31. 03 
Btm 07.1 31.16 

91 6 18 o m 08.5 31.47 
Btm 07.9 31.37 

91 6 25 o m 10.6 31.51 
Btm 09.9 ' 31. 54 

91 7 9 o m 1l. 0 3l. 51 
Btm 11.8 31.52 

91 7 16 o m 11.3 31.76 
Btm 09.8 31. 82 

91 7 24 o m 13.9 31.44 
Btm 11.5 31. 61 

91 7 29 o m 14.4 31. 53 
Btm 11.2 31.70 

91 8 6 o m 14.8 31.59 
Btm 11.8 31. 62 

91 8 13 o m 13.9 31.67 
Btm 11.9 31.74 

91 8 19 o m 13.3 31.56 
Btm 11.7 31.97 

91 8 27 o m 13.5 31.61 
Btm 12.0 31. 79 

91 9 3 o m 14.1 31. 95 
Btm 12.1 32.14 

91 9 9 o m l3.1 31. 98 
Btm 12.0 

91 9 17 o m 13.0 32.18 
Btm 11.9 32.15 

91 9 23 o m 11.9 32.31 
Btm 11.8 32.17 

91 10 1 o m 11.0 32.11 
Btm 11.0 32.13 

91 10 8 o m 11.9 31.84 
Btm 11.3 31.87 

91 10 15 o m ll. Q __ 32.Q4 
Btm 10.7 32.05 
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STATION 9 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%0) CHL A(UG/L) 

91 1 2 o m 06.1 31. 90 
Btm 05.1 32.01 

91 1 14 o m 03.8 31.80 
Btm 02.0 31.85 

91 2 4 o m 03.2 31.99 
Btm 03.0 32.08 91 3 5 o m 03.0 31.77 
Btm 02.7 31.73 

91 4 9 o m 03.0 30.02 
Btm 04.0 31.10 

91 4 24 o m 05.5 29.50 
Btm 04.0 30.65 

91 5 8 o m 06.4 29.06 
Btm 04.9 30.85 

91 5 14 o m 06.5 30.90 
Btm 05.0 31.18 

91 5 21 o m 07.2 30.70 
Btm 05.7 31.23 

91 5 28 o m 07.8 30.93 
Btm 07.0 31.02 

91 6 4 o m 09.3 30.57 
Btm 07.0 30.96 

91 6 11 o m 09.4 31.08 
Btm 07.2 31.15 

91 6 18 o m 08.6 31.37 
Btm 07.6 31.40 

91 6 25 o m 10.5 31.53 
Btm 08.6 31.49 

91 7 9 o m 11. 0 31.50 
Btm 10.3 31.48 

91 7 16 o m 10.9 31.78 
Bem 09.8 31.80 

91 7 24 o m 14.5 31.21 
Btm 11.4 31.74 

91 7 29 o m 14.4 31.56 
Btm 11.1 31.67 

91 8 6 o m 14.5 31.24 
Btm 11.8 31.64 

91 8 13 o m 13.5 31.85 
Btm 11. 8 31.74 

91 8 19 o m 13.0 31. 60 
Btm 11. 6 31.91 

91 8 27 o m 13 .1 31.48 
Btm 12.2 31.81 

91 9 3 o m 13 .3 31.97 
Btm 11. 8 31.97 

91 9 9 o m 13 .1 
Btm 11. 9 31.98 

91 9 17 o m 13.2 32.13 
Btm 11. 8 32.22 

91 9 23 o m 12.1 32.13 
Btm 11. 8 32.22 

91 10 1 o m 11.3 32.12 
Btm 10.9 32.12 

91 10 8 o m 11. 6 31.79 
Btm 11.3 31. 86 

91 10 15 o m 11. 0 32.03 
Btm 10.6 32.34 
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STATION 11 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L) 

91 1 2 o m 05.6 31.59 
Btm 05.5 31.70 

91 1 14 o m 03.5 31.76 
Btm 01. 0 31.74 

91 2 4 o m 02.9 31.90 
Btm 02.8 32.01 

91 3 5 o m 02.9 31.22 
Btm 02.7 31.68 

91 4 9 o m 03.8 30.93 
Btm 02.4 31.40 

91 4 24 o m 04.8 30.39 
Btm 03.9 31.27 

91 5 8 o m 06.2 30.51 
Btm 04.9 30.06 

91 5 14 o m 06.2 28.30 
Btm 05.7 28.28 

91 5 21 o m 07.0 31.17 
Btm 05.7 31.49 

91 5 28 o m 06.7 31.23 
Btm 06.2 31.25 

91 6 4 o m 08.4 31.20 
Btm 06.9 31.53 

91 6 11 o m 08.0 31.32 
Btm 07.-3 31.38 

91 6 18 o m 09.0 31.33 
Btm 07.3 31.51 

91 6 25 o m 09.0 31.60 
Btm 08.4 31.62 

91 7 9 o m 10.0 31.76 
Btm 09.3 31.78 

91 7 16 o m 11.4 31.74 
Btm 09.5 31.85 

91 7 24 o m 11.2 31.84 
Btm 10.4 31.90 

91 7 29 o m 12.9 31.71 
Btm 10.2 31.92 

91 8 6 o m 12.6 31.57 
Btm 10.6 31. 86 

91 8 13 o m 12.8 31. 56 
Btm 11.1 31.92 

91 8 19 o m 13 .5 31.49 
Btm 12.0 32.04 

91 8 27 o m 13.0 31. 59 
Btm 11. 9 31.87 

91 9 3 o m 12.8 31.67 
Btm 11. 7 32.04 

91 9 9 o m 12.5 31. 83 
Btm 11. 9 31.84 

91 9 17 o m 12.6 32.16 
Btm 10.8 32.32 

91 9 23 o m 11. 9 32.17 
Btm 11. 3 32.19 

91 10 1 o m 10.9 31. 65 
Btm 10.5 32.28 

91 10 8 o m 10.9 31.82 
Btm 11.1 31.92 91 10 15 o m 10.5 31.66 
Btm 10.4 32.22 



STATION 13 
B7 

DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%t1 CHL A(UG/L) 

91 1 2 o m 05.9 31.89 
Btm 06.5 31.90 

91 1 14 o m 03.0 31.89 
Btm 04.0 31.92 

91 2 4 o m 03.3 32.08 
Btm 02.7 32.04 

91 3 5 o m 03.1 31.62 
Btm 02.4 31.69 

91 4 9 o m 03.3 30.37 
Btm 02.4 31.40 

91 4 24 o m 04.7 29.70 
Btm 03.8 30.85 

91 5 8 o m 05.5 30.56 
Btm 04.1 30.92 

91 5 14 o m 06.1 28.28 
Btm 05.2 28.28 

91 5 21 o m 06.8 31. 07 
Btm 06.5 31.25 

91 5 28 o m 06.6 31.16 
Btm 06.6 31.19 

91 6 4 o m 07.7 31.12 
Btm 06.9 31.15 

91 6 11 o m 08.6 31. 06 
Btm 07.6 31.27 

91 6 18 0 m 09.0 31.39 
Btm 07.7 31.42 

91 6 25 o m 09.6 31.51 
Btm 08.3 31.67 

91 7 9 o m 10.0 31.64 
Btm 09.7 31.65 

91 7 16 o m 10.3 31.83 
Btm 11. 8 31. 82 

91 7 24 o m 11.9 31.41 
Btm 10.6 31.76 

91 7 29 o m 12.6 31.66 
Btm 11.2 31.74 

91 8 6 o m 12.9 31.66 
Btm 11.4 31.70 

91 8 13 o m 12.9 31.73 
Btm 11.1 31.74 

91 8 19 o m 12.8 31. 74 
Btm 11.5 31.96 

91 8 27 o m 13 .0 31.68 
Btm 12.2 31.81 

91 9 3 o m 12.3 31.89 
Btm 11. 8 31. 98 

91 9 9 o m 12.2 32.02 
Btm 11.6 32.03 

91 9 17 o m 12.2 32.19 
Btm 11. 6 32.11 

91 9 23 o m 11. 8 32.19 
Btm 11.4 32.17 

91 10 1 o m 11.3 31.96 
Btm 10.8 

91 10 8 0 m 11.1 31.89 
Btm 11.1 31. 97 

91 10 15 o m 10.4 31.97 
Btm 10.6 32.06 



STATION 14 138 
DATE DEPTH TEMP.C. DO (mg/L) DO (% SAT.) SALINITY (%0) CHL A(UG/L) 

91 1 2 o m 05.1 31.01 
Btm 04.0 30.99 

91 1 14 o m 03.0 31.43 
Btm -0.1 31.38 

91 2 4 o m 03.2 31.79 
Btm 02.7 31.92 

91 3 5 o m 02.8 31.03 
Btm 02.7 31.21 

91 4 9 o m 03.8 30.29 
Btm 02.6 31.11 

91 4 24 o m 04.3 30.24 
Btm 04.2 30.71 

91 5 S o m 07.0 30.32 
Btm 05.0 30.S5 

91 5 14 o m 06.1 2S.26 
Btm 05.7 2S.2S 

91 5 21 o m 06.7 30.93 
Btm 05.7 31.17 

91 5 28 o m 07.S 30.85 
Btm OS.l 30.95 

91 6 4 o m OS.2 30.92 
Btm 07.0 31.11 

91 6 11 o m OS.3 31.08 
Btm OS.2 31.08 

91 6 lS o m OS ."S 31.21 
Btm 07.9 31.32 

91 6 25 o m 09.9 31.40 
Btm OS.8 31.34 

91 7 9 o m 10.0 31.65 
Btm 09.6 31.66 

91 7 16 o m 10.9 31.70 
Btm 10.1 31.75 

91 7 24 o m 12.4 31.27 
Btm 11.4 31.71 

91 7 29 o m 12.3 31.44 
Btm 11.2 31. 67 

91 S 6 o m 12.5 31.37 
Btm 11.2 31.67 

91 S 13 o m 12.S 31.43 
Btm 13 .9 31.55 

91 8 19 o m 12.5 31.74 
Btm 11. 6 31.90 

91 8 27 o m 13.5 31.34 
Btm 12.2 31.66 

91 9 3 o m 12.9 
Btm 11. 7 31.S8 

91 9 9 o m 12.6 31.62 
Btm 12.0 31.76 

91 9 17 o m 12.9 31.63 
Btm 12.1 32.12 

91 9 23 o m 12.1 31.84 
Btm 12.1 31. 89 

91 10 1 o m 11.1 31.10 
Btm 11.4 31. 82 

91 10 S o m 10.9 31.17 
Btm 10.9 31.40 

91 10 15 o m 10.1 30.85 
Btm 10.4 31. 91 



STATION 15 139 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (~) CHL A(UG/L) 

91 1 2 o m 06.0 10.02 99.5 32.26 .200 Btm 06.0 10.14 100.6 32.17 .330 91 1 14 o m 04.0 9.88 93.4 32.00 .250 Btm 03.6 9.99 93.4 32.04 .200 91 2 4 o m 03.3 10.69 99.3 32.03 .360 Btm 02.9 10.65 97.8 31. 77 .l30 91 3 5 o m 03.0 11.55 106.4 31.81 .230 Btm 02.7 11.59 105.9 31.72 .200 91 4 9 o m 03.0 10.61 96.2 29.58 .410 Btm 02.6 10.41 94.4 31.18 .050 91 4 24 o m 04.6 10.99 103.8 29.77 .560 Btm 03.5 10.68 99.2 31.42 .720 91 5 8 o m 07.0 10.96 108.5 28.16 .350 Btm 04.9 10.91 104.6 30.76 .440 91 5 14 o m 06.5 11.12 110.8 30.82 3.070 Btm 04.7 10.48 100.2 31.11 1.190 91 5 21 o m 07.5 11.83 120.1 30.20 2.520 Btm 05.8 11.33 111.3 31.30 2.440 91 5 28 o m 08.4 12.43 129.3 30.70 4.800 Btm 05.0 12.07 116.1 30.80 2.180 91 6 4 o m 08.8 12.74 133.2 30.08 5.240 Btm 06.9 12.78 128.1 30.16 6.980 91 6 11 o m 10.7 10.83 118.7 30.80 .700 Btm 07.2 10.99 111.4 31.06 1.520 91 6 18 o m 10.'4 11.01 119.5 31.39 .700 Btm 07.4 11.04 112.8 31.40 1.270 91 6 25 o m 11.1 12.20 l35.4 31.43 1.510 Btm 08.9 12.29 129.8 31. 46 1.270 91 7 9 o m 11. 9 10.66 120.3 31. 52 .780 Btm 09.7 10.18 109.6 31.50 .340 91 7 16 o m 11. 8 10.17 114.7 31. 66 .300 Btm 09.6 10.43 112.1 31. 71 .460 91 7 24 o m 14.2 10.31 121.8 30.97 1.360 Btm 11. 9 10.15 114.6 3l.42 .480 91 7 29 o m 13.6 10.22 119.6 3l. 53 .280 Btm 11. 2 10.64 118.4 31. 55 .230 91 8 6 o m 14.2 9.84 116.5 31. 27 .960 Btm 11. 7 10.08 113.5 31. 64 l.040 91 8 13 o m 13.9 8.88 104.8 31. 73 .050 Btm 11. 7 9.34 105.1 31.71 .150 91 8 19 o m 13 .5 8.43 98.6 31. 65 .220 Btm 11.4 8.64 96.7 32.00 .190 91 8 27 o m 14.0 8.90 105.2 31. 65 .450 Btm 12.2 8.84 100.7 31. 86 .160 91 9 3 o m 14.3 8.86 105.5 31.98 .310 Btm 11. 6 8.73 98.2 32.05 .120 91 9 9 o m 13.4 9.33 109.2 31. 98 .400 Btm 12.2 9.18 104.7 32.02 .280 91 9 17 o m 13.8 8.50 100.4 32.04 .340 Btm 12.0 8.61 98.0 32.25 .180 91 9 23 o m 12.5 9.02 103.5 32.13 .480 Btm 11. 5 8.95 100.5 32.12 .180 91 10 1 0 m 11. 3 8.39 93.9 32.34 .170 Btm 11. 0 32.38 .190 91 10 8 o m 11.4 8.91 99.7 31.73 .460 Btm 10.9 9.03 99.9 31. 70 .340 91 10 15 o m 10.8 8.52 94.3 32.18 .170 Btm 10.8 8.42 93.3 32.24 .140 91 10 22 0 m 10.5 8.84 96.7 31.35 .300 Btm 10.6 8.62 94.6 31.66 .180 91 11 5 o m 09.6 9.04 97.4 31.86 .220 Btm 09.8 8.80 95.0 32.03 .070 91 11 19 o m 09.1 8.95 95.4 32.17 .100 Btm 09.5 8.79 94.6 32.12 .100 91 12 10 o m 05.9 9.44 93.2 31.88 .200 Btm 07.3 9.32 95.2 31.90 .090 



STATION 16 
140 

DATE DEPTH TEMP.C. DO (mg/L) DO(%- SAT. ) SALINITY (%-o) CHL A(UG/L) 

91 1 14 o m 04.2 9.92 94.2 32.15 .360 10 m 04.0 9.88 93.4 32.06 .290 25 m 03.5 9.92 92.5 31.90 .190 50 m 03.6 9.28 86.9 32.47 .160 91 4 24 o m 05.2 10.95 105.2 30.14 1.270 10 m 03.5 10.93 101.8 31.68 .910 25 m 10.82 30.85 .370 50 m 03.5 10.59 98.7 31.84 .580 91 5 8 o m 06.5 9.66 94.5 27.94 .330 10 m 04.9 11.30 108.2 30.65 1.590 
25 m 05.9 10.95 107.9 31.45 .350 50 m 04.9 10.86 104.8 31.81 .090 91 5 14 o m 06.3 11.10 110.0 30.85 3.630 
10 m 05.0 10.37 100.0 3l. 35 .480 
25 m 04.5 10.35 98.8 31.63 .340 
50 m 05.3 10.47 101.9 31.74 .340 91 5 21 o m 06.1 11.36 112.3 3l. 08 .950 
10 m 05.7 11.41 111.7 31.11 1.670 
25 m 05.2 11.19 108.5 3l.44 .350 91 5 28 o m 07.5 12.88 13l.4 30.96 4.400 
10 m 05.0 11.75 113.2 31.11 12.500 
25 m 06.6 10.75 107.9 3l.47 1.140 
50 m 05.0 10.48 10l. 3 31.68 .170 91 6 18 o m 09.2 11.71 124.6 31.36 1.260 
10 m 06.·9 10.52 106.3 31.56 .340 
25 m 06.5 10.36 103.9 31.60 .310 
50 m 06.2 10.30 102.4 31.73 .270 91 6 25 o m 10.8 12.18 134.4 31.54 .700 
10 m 08.1 11.63 120.9 3l. 58 2.000 
25 m 06.9 10.10 102.2 31.76 .240 
50 m 06.4 10.04 100.6 31.92 .190 91 7 9 o m 10.5 10.96 120.1 3l. 56 .830 
10 m 08.8 11.02 116.4 31.62 .280 
25 m 08.6 10.35 108.9 31.67 .300 
50 m 07.2 9.45 96 .6 32.21 .060 91 7 16 o m 1l. 7 11.19 126.0 31.62 .490 
10 m 09.3 10.38 110.8 31.68 .190 
25 m 10.2 10.20 111.2 32.00 .330 
50 m 08.2 9.93 103.4 31.80 .330 91 7 24 o m 13 .6 10.66 124.9 3l. 50 1.160 
10 m 1l.3 10.51 117.5 31.70 .800 
25 m 09.5 9.77 105.0 31.82 .600 
50 m 09.0 9.37 99.8 32.41 1.420 91 7 29 o m 13.2 10.76 125.1 31.68 .790 
10 m 1l.4 10.88 121.7 3l. 69 .760 
25 m 1l.2 10.02 111.8 3l. 88 .250 
50 m 09.2 10.01 107.0 32.01 .060 91 8 6 o m 13.8 10.47 123.3 31.67 .960 
10 m 10.8 10.09 111.4 3l. 81 .540 25 m 10.2 9.76 106.5 3l. 92 .540 50 m 09.5 9.65 104.0 32.08 .330 91 8 13 o m 12.8 9.65 11l.2 3l. 78 .390 10 m 1l. 7 9.34 105.2 3l. 81 .340 25 m 10.8 9.14 101.0 31.95 .260 50 m 1l. 0 9.25 103.0 32.35 .100 91 8 19 0 m 12.5 9.20 105.1 31.83 .560 10 m 1l. 5 8.75 98.2 31.93 .490· 



STATION 16 
141 

DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT.) SALINITY (%0) CHL A(UG/L) 

25 m 10.7 8.62 95.3 32.06 .170 
50 m 09.8 8.40 91. 0 32.30 .1l0 

91 9 3 o m 13.1 9.52 1l0.7 32.01 .710 
10 m 11. 8 9.06 102.5 32.11 .190 
25 m 10.8 8.45 93.6 32.24 .080 
50 m 10.2 8.84 96.7 32.35 .070 

91 9 9 o m 13.4 9.84 115.0 31.99 .640 
10 m 11. 0 8.73 97.2 32.37 .040 
25 m 11.6 8.72 98.4 32.37 .090 
50 m 10.4 8.72 95.9 32.40 

91 9 17 o m 13.0 9.19 106.7 32.21 .600 
10 m 11.2 8.85 98.9 32.18 .440 
25 m 11.2 8.37 93.4 32.26 .200 
50 m 10.8 8.02 89.0 32.48 .090 

91 10 8 o m 11. 0 8.53 94.7 32.05 .330 
10 m 10.8 8.16 90.4 32.20 .160 
25 m 10.8 8.27 91. 7 32.24 .130 
50 m 10.3 8.12 89.2 32.66 .030 

91 10 15 o m 10.8 8.46 93.7 32.28 .260 
10 m 10.5 8.38 92.2 32.22 .180 
25 m 10.5 8.12 89.4 32.54 .060 
50 m 10.6 8.13 90.0 32.79 .060 

91 II 5 o m 09.9 31. 94 .180 
10 m 09.7 9.03 97.5 32.08 .090 
25 m 09.'7 8.94 96.6 32.17 .090 
50 m 09.7 8.66 93.9 32.72 .080 

91 11 19 o m 08.9 8.99 95.2 31.88 .100 
10 m 09.5 8.95 96 .2 31.96 .080 
25 m 09.5 9.08 97.6 32.04 .1l0 
50 m 09.5 8.79 94.8 32.37 .060 

91 12 10 o m 07.0 9.20 93.5 32.14 .090 
10 m 07.4 9.08 93.1 32.03 .100 
25 m 07.4 8.92 91.6 32.08 .080 
50 m 07.6 9.10 93.8 32.08 .080 



STATION 17 142 
DATE DEPTH TEMP.C. DO (mg/L) DO(% SAT. ) SALINITY (%0) CHL A(UG/L} 

91 1 2 o m 04.4 10.42 97.3 28.70 .200 
Btm 02.5 9.96 89.5 30.06 .210 91 1 14 o m 02.3 10.40 92.9 29.97 .270 
Btm 02.2 10.11 90.5 30.74 .140 

91 2 4 o m 01. 9 10.36 93.6 28.75 .200 
Btm 02.8 10.47 95.2 30.88 .160 91 3 5 o m 02.6 12.03 105.3 25.81 .230 Btm 02.6 11.48 103.8 30.75 .260 91 4 9 o m 04.9 11.23 98.3 17.02 .230 Btm 02.6 10.32 93.4 30.78 .520 91 4 24 o m 05.5 11.44 105.3 22.52 16.400 
Btm 04.2 11.34 106.4 29.94 8.020 

91 5 8 o m 07.9 11.42 110.2 20.87 .850 Btm 06.4 11.61 114.8 30.12 .630 91 5 14 o m 06.9 11.07 109.7 28.53 3.430 
Btm 05.0 11.10 104.8 28.23 2.220 

91 5 21 o m 06.8 11. 33 113.2 30.17 .770 
Btm 05.7 11.35 110.8 30.60 .940 

91 5 28 o m 08.2 10.70 110.1 29.70 1.200 
Btm 08.1 10.88 111.8 29.90 1.050 91 6 4 o m 08.8 10.92 114.2 30.11 1.360 
Btm 07.0 10.78 108.6 30.77 1.760 91 6 11 o m 11. 0 10.55 115.5 29.66 1.550 
Btm 09.2 10.66 112.6 30.39 1.190 

91 6 18 0 m 09.2 10.44 110.8 30.97 .820 
Btm 08.4 10.54 109.9 31.04 .630 

91 6 25 o m 10.9 10.24 112.6 30.59 1. 370 
Btm 09.7 10.60 113.8 31.06 .660 

91 7 9 o m 11. 7 9.73 109.1 30.90 .180 
Btm 11. 9 9.89 111.5 31.13 .170 

91 7 16 o m 11.6 9.88 110.6 31.16 .110 
Btm 12.3 10.39 118.1 31.21 .390 

91 7 24 0 m 13.2 10.00 115.1 29.61 1.270 
Btm 12.1 9.81 111.0 31.00 1.320 

91 7 29 o m 14.6 9.48 112.7 30.52 .890 
Btm 11.4 9.21 103.0 31.44 .700 91 8 6 0 m 13.6 9.90 115.0 30.22 1.070 
Btm 11.9 9.37 105.8 31.45 .510 

91 8 13 o m 14.0 30.13 .340 
Btm 13 .9 9.49 110.8 30.12 .480 91 8 19 0 m 14.3 8.51 100.7 30.88 .550 
Btm 12.3 8.44 96.1 31.58 .300 91 8 27 o m 14.5 8.48 99.8 29.34 .410 Btm 13.1 8.42 97.0 30.65 .310 91 9 3 o m 13.2 8.64 99.5 30.40 .290 Btm 12.5 8.62 98.5 31.43 .160 91 9 9 o m 13.4 8.90 102.7 29.90 .340 
Btm 13.0 8.46 97.2 30.48 .220 91 9 17 o m 13 .1 8.68 100.4 31. 33 .430 
Btm 12.1 8.38 95.2 31.87 .170 91 9 23 o m 12.4 8.72 99.1 30.96 .210 
Btm 12.1 8.46 96.0 31.68 .240 91 10 1 o m 11.1 8.60 94.4 29.51 .150 Btm 11.4 8.30 92.6 31.34 .160 91 10 8 o m 11.0 8.04 86.9 27.61 .140 Btm 13.0 8.47 97.2 30.41 .170 91 10 15 o m 10.0 8.68 91. 4 26.74 .140 Btm 10.9 8.39 92.6 31.33 .120 91 10 22 0 m 10.2 8.59 92.4 29.66 .150 Btm 10.5 8.24 89.8 30.66 .140 91 11 5 0 m 09.9 9.22 97.9 28.73 .160 Btm 09.7 8.93 94.9 29.58 .130 91 11 19 0 m 07.5 9.26 93.8 30.05 .080 Btm 06.1 9.02 88.8 30.44 .080 91 12 10 0 m 05.4 9.44 91. 6 30.81 .090 Btm 06.4 9.35 92.7 30.55 .100 



'143 
DATE DEPTH TEMP.C SALINTY %0 DATE DEPTH TEMP.C SALINTY %'0 

STATION 3 STATION 15 92 1 6 0 m 5.5 31.66 92 1 6 0 m 5.1 31.48 92 1 6 Btm 5.3 31.65 92 1 6 Btm 5.4 31.61 92 2 11 0 m 1.1 92 2 11 0 m .8 92 2 11 Btm 1.2 92 2 11 Btm .9 92 3 31 0 m 1.6 30.98 92 3 31 0 m 1.9 30.84 92 3 31 Btm 1.5 31. 02 92 3 31 Btm 1.5 31.02 92 4 13 0 m 2.1 30.79 92 4 13 0 m 2.1 30.82 92 4 13 Btm 2.1 30.79 92 4 13 Btm 2.0 30.86 92 4 22 0 m 3.3 30.78 92 4 22 0 m 2.8 30.76 92 4 22 Btm 2.8 30.83 92 4 22 Btm 2.3 30.85 92 5 5 0 m 3.2 29.39 92 5 5 0 m 2.9 28.55 92 5 5 Btm 2.8 30.19 92 5 5 Btm 2.7 29.82 92 5 19 0 m 5.3 30.08 92 5 19 0 m 4.5 30.08 92 5 19 Btm 4.2 30.44 92 5 19 Btm 3.8 30.36 92 5 26 0 m 6.2 28.90 92 5 26 0 m 6.2 28.28 92 5 26 Btm 5.0 30.49 92 5 26 Btm 5.6 29.15 92 6 9 0 m 7.3 30.36 92 6 9 0 m 7.9 30.23 92 6 9 Btm 6.5 30.51 92 6 9 Btm 5.8 30.69 92 6 16 0 m 6.9 30.72 92 6 16 0 m 7.4 30.69 92 6 16 Btm 6.6 30.75 92 6 16 Btm 6.4 30.79 92 6 23 0 m 9.0 30.25 92 6 23 0 m 8.0 30.49 92 6 23 Btm 7.4 30.54 92 6 23 Btm 7.1 30.54 92 6 30 0 m 8.4 30.51 92 6 30 0 m 8.7 30.48 92 6 30 Btm 8.1 30.53 92 6 30 Btm 8.3 30.46 92 7 7 0 m 9.2 30.43 92 7 7 0 m 8:3 30.34 92 7 7 Btm 8.0 30.61 92 7 7 Btm 8.0 30.51 92 7 14 0 m 8.7 30.63 92 7 14 0 m 8.8 30.48 92 7 14 Btm 8.3 30.74 92 7 14 Btm 8.4 30.67 92 7 21 0 m 10.7 30.35 92 7 21 0 m 10.8 30.33 92 7 21 Btm 9.7 30.59 92 7 21 Btm 8.9 30.68 92 8 11 0 m 10.9 30.95 92 8 11 0 m 11.4 30.43 92 8 11 Btm 10.6 31.01 92 8 11 Btm 11. 3 30.72 92 8 24 0 m 12.5 30.75 92 8 24 0 m 12.0 30.90 92 8 24 Btm 10.9 31.06 92 8 24 Btm 9.9 31.12 92 8 31 0 m 11. 2 31. 20 92 8 31 0 m 11.8 31.16 92 8 31 Btm 11. 0 31.22 92 8 31 Btm 10.1 31. 41 92 9 16 0 m 11.4 31.46 92 9 14 0 m 11.6 31.37 92 9 16 Btm 11.2 31.47 92 9 14 Btm 10.8 31. 52 92 9 21 0 m 12.0 31.89 92 9 21 0 m 11. 7 31.92 92 9 21 Btm 11.2 31.90 92 9 21 Btm 11.1 25.50 92 10 27 0 m 9.6 32.02 92 10 27 0 m 9.7 31. 79 92 10 27 Btm 9.6 32.08 92 10 27 Btm 9.8 32.17 92 11 10 0 m 7.9 31. 81 92 11 10 0 m 7.8 31. 69 92 11 10 Btm 7.9 31.90 92 11 10 Btm 7.8 31.86 92 11 24 0 m 7.3 31.96 92 11 24 0 m 7.2 31.95 92 11 24 Btm 7.3 31.96 92 11 24 Btm 7.2 31. 96 92 12 22 0 m 5.2 31. 94 92 12 22 0 m 5.2 31.73 92 12 22 Btm 5.2 31.94 92 12 22 Btm 5.2 31. 95 



144 DATE DEPTH TEMP.C SALINTY %~ DATE DEPTH TEMP.C SALINTY %0 
STATION 16 STATION 16 92 1 6 0 m 6.7 31.99 92 8 24 10 m 10.4 31. 08 92 1 6 10 m 6.4 32.08 92 8 24 25 m 9.3 31.44 92 1 6 25 m 6.4 32.12 92 8 24 50 m 8.0 31.91 92 1 6 50 m 6.3 32.12 92 8 31 0 m 11.2 31.25 92 3 31 0 m l.4 30.92 92 8 31 10 m 10.9 31.16 92 3 31 10 m l.4 31.03 92 8 31 25 m 10.1 31.45 92 3 31 25 m l.6 3l.25 92 8 31 50 m 9.0 31. 72 92 3 31 50 m l.5 3l.32 92 9 15 0 m 11.6 31.51 92 4 13 0 m 2.1 30.67 92 9 15 10 m 10.9 3l.46 92 4 13 10 m 2.1 30.96 92 9 15 25 m 10.5 3l. 57 92 4 13 25 m 2.1 3l. 03 92 9 15 50 m 9.2 31.88 92 4 13 50 m 2.3 31.48 92 9 21 0 m 1l.1 28.92 92 4 22 0 m 2.3 30.85 92 9 21 10 m 1l.0 3l. 97 92 4 22 10 m 2.4 3l. 06 92 9 21 25 m 10.6 31.96 92 4 22 25 m 2.3 31.11 92 9 21 50 m 9.3 32.29 92 4 22 50 m 2.4 31. 23 92 10 27 0 m 9.8 28.67 92 5 5 0 m 2.9 28.58 92 10 27 10 m 9.8 32.09 92 5 5 10 m 3.0 29.08 92 10 27 25 m 9.5 32.42 92 5 5 25 m 3.0 30.63 92 10 27 50 m 9.3 32.69 92 5 5 50 m 2.7 3l.17 92 11 10 0 m 8.1 32.07 92 5 19 0 m 4.2 30.50 92 11 10 10 m 8.2 32.13 92 5 19 10 m 3.8 30.68 92 11 10 25 m 8.5 32.24 92 5 19 25 m 3.5 3l. 00 92 11 10 50 m 9.0 32.54 92 5 19 50 m 3.3 31.15 

92 5 26 0 m 5.5 29.85 
92 5 26 10 m 5.0 30.46 
92 5 26 25 m 4.1 30.98 ..-
92 5 26 50 m 3.3 3l. 29 
92 6 9 0 m 6.4 30.34 
92 6 9 10 m 5.5 30.66 
92 6 9 25 m 5.1 30.74 
92 6 9 50 m 4.2 3l. 25 
92 6 16 0 m 6.2 30.77 
92 6 16 10 m 5.9 30.83 
92 6 16 25 m 5.2 30.93 
92 6 16 50 m 4.9 3l.17 
92 6 23 0 m 7.6 30.58 
92 6 23 10 m 6.8 30.74 
92 6 23 25 m 5.7 31.02 
92 6 23 50 m 5.1 31.35 
92 7 7 0 m 7.2 30.82 
92 7 7 10 m 6.9 30.92 
92 7 7 25 m 6.5 31.12 
92 7 7 50 m 6.0 31.36 
92 7 14 0 m 8.6 30.69 
92 7 14 10 m 7.8 30.93 
92 7 14 25 m 7.0 3l.12 
92 7 14 50 m 6.4 31.38 
92 7 21 0 m 9.3 30.71 
92 7 21 10 m 8.6 30.86 
92 7 21 25 m 7.5 31.16 
92 7 21 50 m 6.9 3l.41 
92 8 11 0 m 10.9 30.73 
92 8 11 10 m 10.1 31.04 
92 8 11 25 m 8.5 3l.46 
92 8 11 50 m 7.8 3l. 75 
92 8 24 10 m 11.6 30.89 



DATE DEPTH TEMP.C SALINTY %'0 
i45 

STATION 17 
92 1 6 0 m 3.4 28.66 
92 1 6 Btm 3.5 30.60 
92 2 11 0 m .0 
92 2 11 Btm .1 
92 3 31 0 m 1.9 27.55 
92 3 31 Btm 1.8 30.04 
92 4 13 0 m 2.0 28.27 
92 4 13 Btm 2.3 29.25 
92 4 22 0 m 3.8 28.18 
92 4 22 Btm 3.5 28.82 
92 5 5 0 m 4.2 27.91 
92 5 5 Btm 4.1 28.13 
92 5 19 0 m 5.9 28.29 
92 5 19 Btm 5.9 28.32 
92 5 26 0 m 7.0 29.28 
92 5 26 Btm 5.1 30.36 
92 6 9 0 m 7.8 29.78 
92 6 9 Btm 6.7 30.43 
92 6 16 0 m 8.6 29.32 
92 6 16 Btm 8.6 29.34 
92 6 23 0 m 9.9 28.55 
92 6 23 Btm 8.7 29.70 
92 6 30 0 m 11.3 25.35 
92 6 30 Btm 9.5 28.67 
92 7 7 0 m 9.0 29.44 
92 7 7 Btm 8.2 30.36 
92 7 14· 0 m 10.0 28.79 
92 7 14 Btm 9.4 29.86 
92 7 21 0 m 12.1 27.92 
92 7 21 Btm 8.9 30.63 
92 8 11 0 m 12.3 29.13 
92 8 11 Btm 11.2 30.19 
92 8 18 0 m 12.2 28.52 
92 8 18 Btm 11. 5 29.96 
92 8 24 0 m 12.2 29.95 
92 8 24 Btm 10.9 30.81 
92 8 31 0 m 12.1 29.60 
92 8 31 Btm 12.1 29.65 
92 9 17 0 m 12.7 30.25 
92 9 17 Btm 11.5 31.11 
92 9 21 0 m 10.4 31. 98 
92 9 21 Btm 11. 2 31.61 
92 10 27 0 m 9.3 30.48 
92 10 27 Btm 9.3 31.47 
92 11 10 0 m 7.2 30.45 
92 11 10 Btm 7.5 31.11 
92 11 24 0 m 6.6 30.76 
92 11 24 Btm 6.8 31.21 
92 12 22 0 m 4.2 30.65 
92 12 22 Btm 4.7 31. 30 
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Appendix 4. Plant nutrient concentrations in /-Lg/L in seawater during 1990-92 at stations 
3,15,16 and 17. 
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