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ABSTRACT

The Pamlico River Estuary extends some 35 miles from Washington, N. C. to
Pamlico Sound. The phytoplankton cycle of this estuary, determined from samples
preserved in Lugol's acetate solution and counted with the Utermbhl technique
and an inverted microscope, is completely dominated by dinoflagellates. Diatoms,
however, become more and more important in the lower reaches of the river close
to the point where it empties into Pamlicc Sound.

The dominant organism is the armored dinoflagellate, Peridinium triquetrum,
that creates a red tide during January, February, and March., In this bloom the
Peridinium is accompanied by other dinoflagellates such as Gyrodinium aureolum,
Katodinium rotundatum, and Prorocentrum minimum. This bloom lasts until late
March and then populations remain low until a late summer peak of algae dominated
by G. aureolum, G. estuariale, K. rotundatum, Polykrikos sp., and Calycomonas
ovalis. This increase takes place in late August and early September and is
followed by a fall low that lasts until the early spring blcom begins in December
or early January.

This yearly cycle is similar to that found in several of the river estuaries
that enter Chesapeake Bay -- in fact, this bay's tributaries offer the closest
parallel to Pamlico River Estuary. Even the red tide forming organism, P.
triquetrum, is the same. In addition to its occurrence in these very fertile
estuaries, this alga is found in the sewage-polluted Oslo Fjord (Norway) and in
Walvis Bay (South West Africa) that is enriched by seabirds and fish factories.
Peridinium triquetrum is, therefore, an indicator of extremely rich or polluted
conditions. In the Pamlico River Estuary, the enrichment comes from sewage from
several small cities and from farm and swamp runoff.

It is likely that the red tide is the result of large amounts of nitrate
that reach the middle parts of the estuary in mid~winter. Phosphorus is in ample
supply the year around. The low temperatures at this time of year may reduce
biological uptake enough in the upper parts of the estuary so the nitrate moves
more than half way down the estuary into the area where the salinity and other
conditions are especially favorable for the algal bloom. The low temperatures
also allow reduced respiration of the algae so that no great amount of oxygen
reduction is noted. However, it is important to keep the summer levels of
nitrate at a low level so that red tides at this time will not kill fish and
shellfish by reducing the oxygen levels during night-time respiration.

The best way to study such a highly variable bloom of algae, and indeed
to study the whole yearly cycle, is with a large number of chlorophyll
measurements every other week combined with a few counts of algae with the
Utermbhl method (settling plus counting with the inverted microscope).
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I. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
I.A. Summary and Conclusions

The Pamlico River Estuary of North Carolina is shallow, highly productive,
and has a salinity range of 0.5 to 19 ppt (parts per thousand salt). The :
estuary extends from Washington, North Carolina, on the west some 35 miles to
Pamlico Sound on the east. As a part of a long term study of the ecclogy of
the estuary, a detailed study was made of the phytoplanktonic algae during
1966, 1967, and 1968. .

The techniques used for the algal study involve preserving with an icdine-
jodide-acetate solution and counting, after settling, with an inverted microscope.
This method gives a complete picture of the algal population, unlike other methods
previously used in most estuarine studies where the algae were preserved with
formalin and concentrated with a net. As a result, the numbers and biomass
found were much higher than that found in other estuaries of the scutheastern
U.S,, ‘but only because of the special methods used. It appears that a combination
of an intensive study of the chlorophyll at many stations with a few counts of
the preserved samples will give the best information about algal cycles.

There were two periods of high algal biomass in the river: during January,
February, and March; and during late August and early September. Dinoflagellate
algae; particularly the armored form Peridinium triquetrum, produced a red tide
in mid-winter, but did not kill any fish, shellfish, or other marine life. The
summer peak was also dinoflagellates, but was quite brief and did not reach red
tide proportions.

The cause of the red tide was likely the high nitrate concentrations that
reached the middle reaches of the estuary, beginning in December. ~Although the
rivers and streams entering the Pamlico River (mainly the Tar River) have high
concentrations of nitrate at other times of the year, the nitrate is usually
used up before the water goes very far into the estuary. The low temperatures
of mid-winter, however, keeps biological activity low and allows the nitrate
to stay in the water. Phosphorus concentrations are always more than adequate
throughout the estuary, so the bloom (or red tide) results when the proper mix
of salinity, nitrate, and phosphorus is reached. WNo effect of the release of
phosphorus into the river from the phosphate mining activities could be found.

If the algal bloom were to extend into the summer months, then it is likely
that the high biomass of algae would deplete the oxygen supply by night-time
respiration. This depletion would cause a kill of young fish, shrimp, clams and
oysters, and other marine organisms. Therefore, it is important not to allow
increased amounts of nitrate to reach the estuary, especially during the summer
months. The estuary appears to be able to handle the amounts now entering, but -
is certainly close to its upper assimilatory limit for nutrients.




1.

1.B. Recommendations

In order to understand more completely the annual cycle of phytoplankton
species and biomass in the Pamlico River Estuary, N. C., the following studies
are recommended:

Controlled experiments to determine the nutrient reQuiremeﬁts of Peridinium
triquetrum under various temperature and salinity regimes ;

Concentrations of nitrogen in relation to phytbplankton species and biomass

in the estuary;

Comparison of nutrient concentrations and phytoplankton populations in the
Pamlico River Estuary with those in the Neuse and Albemarle Estuaries;

Investigation of the relationship between the algal bloom and concentrations
of trace metals, vitamins, and other organic compounds;

organisms in the Pamlico River Estuary;

. Comparison of the algal bloom with primary productivity and diversity of other

Determination of seasonal differences in the transport and fate of nitrogen

compounds through the Pamlico River Estuary;

Characterization of the physiological operations of Peridinium triquetrum to
determine the changes to the estuary regime that would create an algal bloom

during summer; and,

Description of the successional characteristics of the phytoplankton popula-
tion in the Pamlico River Estuary to determine the relationship of P. triquetrum
to other species, pigment concentrations and ratios, organic biomass, and

nutrient ratios.




II. INTRODUCTIION
" IT1.A. Scope aﬁd Objectives

The type and abundance of phytoplankton give important clues about the
trophic level and state of eutrophication or pollution of aquatic systems. The
algae respond rapidly to slight changes in the river, lake, or estuary, and
their response is often the first sign of changes due to man's activities. In
spite of their importance as an indicator and as a basic contributor to primary
productivity, relatively little is known of their species and abundance in
estuaries. This is partly a result of the specialized knowledge of taxonomy
necessary to identify the various species but also stems from the great
difficulty in adequately sampling the algae. Estuarine populations change
rapidly in space and time and a tremendous amount of work is necessary to obtain
any meaningful data. 1In contrast, larger aquatic organisms, such as molluscs
and fish are not only easier to sample and identify, but they have an immediate
commercial value that has stimulated their study.

This report gives phytoplankton species, numbers, and biomass in the Pamlico
river Estuary of North Carolina. The period August 1966 through April 1968 is
covered in detail. The study is a part of a large program dealing with the
eutrophication of estuaries in North Carolina. A number of persons were involved
in the sampling (E. J. Carpenter, L. W. Wood, D. Moore, J. A. Sherk, W. Daniels)
counting (Yoow Kim, R. J. Miller), and data plottlng and editing (J. Lee,

N. Scobie, B. J. Copeland)n Dr. E. M. Hulburt, of the Woods Hole Oceanographic
Institution, helped in the identification of the algal species, but should not
be held respons1ble for the taxonomic errors that may have crept in since his
visits in 1967,

TI1.B. Review of Methods and Other Studies

It is obvious that methods used for taxonomic study are not suitable for
an ecological study such as this. The main objective of a taxonomical study is
to obtain species description and distributions. 1In contrast, an ecological
study must measure the amount of algal biomass present because it is fed upon
by zooplankton and other animals. For this reason, numbers per liter are not
adequate but must be changed to a volume or weight basis (the volumes of individual
phytoplankton cells may range from 1 to more than 10,000 u )

The method of study chosen was the Utermold technique which utilizes
settling chambers and an inverted microscope. This method (1) has become the standard
in marine and freshwater phytoplankton work; its only drawback being the amount
of time necessary for each sample. The most important advantage is that the
method enables counting the flagellates and nannoplankton as well. as less fragile,
larger forms. One example of the importance of technique and of flagellates is
mentioned by Patten, Mulford and Warinner (2). They found that the large diatom
blooms found by earlier workers in Chesapeake Bay were matched by equally large
flagellate blooms, Evidently the flagellates were lost or destroyed with a
net-plus-formalin : treatment.



Lack of uniformity of methods among different workers makes it often difficult
to compare different estuarine studies. For example, studies of the phytoplankton
of Chesapeake Bay alone have used centrlfugaélon plus preservation with Fleming's
solution or 4% formalin (3), a no. 20 net plus formalin (4, 5), unconcentrated
live samples plus net samples (2), settling and examination of subsamples on a
microslide (6), chlorophyll measurements after concentration in a Forest
Centrifuge (5) and continuous chlorophyll measurements with a fluorometer (7).

Another problem is that of the tremendous variability in space and time of
the estuarine phytoplankton. This variability may be caused by vertical migra-
tion of algae (6), by localization of algal blooms (8), or simply by movement
of water past the sampling station. While no worker has approached this sampling
problem from a statistical point of view, there are a number of measurements
over 24 hr or along a transect in an estuary that give some estimates of the
problem involved. Ragotzkie and Pomeroy (8), for example, reported a dinoflagellate
bloom in a Georgia estuary that lasted only & days. Flemer (7), reporting on
concentrations of chlorophyll} in Chesapeake Bay measured in vivo, found three
major peaks of algal chlorophyll in one 5 km stretch of water.

In spite of the tremendous area of estuaries alomg the southeastern coast
of the U, S.,, there are very few studies of the phyfeplankton algae. From
Florida to Cape Cod, only Chesapeske Bay and Narragansett Bay have been adequately
studies, More specifically, a recent literature search has turned up only one
paper dealing with the phytoplankton of Georgia estuaries, none from South or
North Carolina, none from the Delaware Bay area, and two from New Jersey estuaries.
The paper from Georgia (8) deals with an intemsive bloom of a dinoflagellate
that occurred in the headwaters of the Duplin River. This bloom occured in March
and April and was notable because the small amount of river flow allowed rates
of diffusion and loss of the population to be calculated. The New Jersey
studies have been concerned mostly with diversity of net phytoplankton (9) in
Raritan Bay. As the water moved out of the bay it became less and less polluted
and the diversity of the phytoplankton increased.

Most of the studies of Chesapeake Bay have taken place in the rivers and
bays within the larger system and the main bay itself has been little studied,
There is still a need for a large-scale, coordinated sampling program cver the
whole bay. The results of these isolated studies, however, are relatively
consistant and some pattern does emerge. It should be noted that these conclu-
sions are based only on modern studies that used techniques other than net
collection and preservation with formalin. ‘

The overall pattern is for a winter dominance by diatoms and a flagellate
dominance in spring and summer. Some of the best data are from Patten et al.
(2), who compared a station in the York River with four other stations stretchlng
to the east into the bay proper. The river station had the most pronounpud
seasonality of peaks with most of the biomass present in the January through July
period. 1In the river there was a peak of the diatoms Skeletonema costatum and
Chaetoceros affinis in January and February, with a smaller peak in March. During
March the dinoflagellate Peridinium triquetrum began to increase sharply in
abundance and reached a peak in April. The CGhrysophyte, Chilomonas (sp. 7),
had a brief peak in May and. then the dinoflagellate, Massartia rotundata, made
up most of a June peak (the highest of the year). This same species was high in
June and July along with Cryptomonas sp. and Skeletonema. After a August peak
made up fo Chilomonas sp. and Gyrodinium aureum, the biomass fell drastically and
remained very low through December.




A station out in the middle of lower Chesapeake Bay had much the same picture
for the diatoms, but the flagellates were much less important. For this reason,
the yearly picture was dominated by the diatoms, although there was a December
peak of Chilomonas. A very similar picture emerges from the work of Marshall
(10, 11), who studied the James River Estuary region. Again, the dominant
species was Skeletonema costatum, but Asterionella japonica and Nitzschia pungens
were also important in the winter and early spring diatom maxima. In this study
the pytoplytoplankton were most abundant in January through March.

A study in the Patuxent River Estuary at the head of the bay indicated
that there, too, the diatoms were the dominant group (4). However, the preser-
vation methods here would have destroyed most of the flagellates. The diatoms
made up almost 100% of the plankton from December through May, with small
dinoflagellate peaks during the summer months. The dominant diatoms were again
Skeletonema and Chaetoceros. : :

11.C. The Pamlico River Estuary

The Tar River flows through northeastern North Carolina and suddenly
slows and widens at Washington, N. C.; at this point it becomes the Pamlico
River Estuary. This narrow estuary is some 35 miles long from its western end
at Washington, N. C. to its eastern end at Pamlico Sound (Fig. 1). It is 8 miles
wide at ‘its maximum point and has an average depth of around 10 feet. The
Outer Banks and Pamlico Sound effectively damp out most of the lunar tide so
that in ‘the Pamlico River Estuary there is only a 6 inch tidal amplltudé. These
twice daily tides are often overshadowed by wind tides of up to 3 feet.. Because
of the slight tidal effect and relatively low flow of the river and streams
entering the estuary (Fig. 2) in relation to the volume of the estuary (average
flow is between 2 and 3 thousand cfs), the flushing time is long and the net
movement of water is probably only 1 mile per day (12).

The salinity regime (13) is determined chiefly by the quantity of inflowing
freahwater; changes in salinity of up to 10 ppt (parts per thousand) are common
at any station. The salinity ranges from O ppt at Washington to 20 ppt at
Pamlico Sound. Due to the Criolis Force, it is commonplace to have much of the
fresh water flowing along the south side of the estuary.

The temperatures (14) range from 3 C to 34 C, although temperatures above
31 C are unusual. On any given day, there could be horizontal temperature
differences of up to 4 C.

The estuary may become stratified at any time, but usually only for a few
weeks, When this happens in the summer, the bottom water may become completely
deoxygenated.

Early studies centered around the possible effects that the establishment
of a phosphate mine on the south side of the river (Texas Gulf Sulfur Corp.)
would have on the water chemistry and biology. It is now apparent (13) that
there is enough phosphorus naturally present in the river and that the phosphorus
added from the phosphate mine operations has no added effect on the biology.
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The natural levels of P in the estuary are in the 1-2 ug-at P/liter range

(1 ug-at P equals 31 ug) for total phosphate. As a result of the mining activities,
levels as high as 93 ug-at/liter have been measured. However, the release is
intermittant and the higher phosphorus water is found as patches that move

seaward along the south shore of the estuary. Because of removal of phosphorus

by the sediments, removal by microorganisms, and dispersion dilution, the patches
of high phosphorus water do not reach Pamlico Sound. There does appear to be,
however, an increase over the past three or four years in the concentrations of
phosphorus entering the estuary in the river water. This may be a result of
increased sewage treatment and of increased use of detergents.

The nitrogen in the river is largely in the form of dissolved organic
nitrogen, ammonia, nitrate, and nitrite, in that order of abundance (unpublished
data of the Pamlico Marine Laboratory). The dissolved organic nitrogen is
around the 30 ug-at/liter level, and the ammonia at the 5-10 ug-at/liter level
throughout the year (for all forms of nitrogen, 1 ug-at/liter equals 14 ugN/
liter). The nitrate is always below 1 ug-at/liter. 1In contrast, the nitrate
shows a tremendous seasonal variation as the concentration may be as high as
100 ug-at/liter and as low as 0.5 ug-at/liter. This low value is the usual case
most of the year in most of the estuary. However, during the colder months of
late December, January, February, March, and part of April, the fairly high
concentrations that enter the estuary extend farther and farther downstream and
the concentrations rise at all but the stations nearest Pamlico Sound. This
extension of the higher nitrate concentrations may be caused by a number of
factors such as the increased amounts of nitrate found in the incoming river
water or the decreased uptake of nitrate due to the low temperatures.

The shallowness of the estuary and the lack of continual stratification
allow a great deal of circulation and mixing of the water to occur. As a result,
the estuary is very turbid. This turbidity plus the moderately stained water
that comes from surrounding swamps cause the 1% light level to lie only 3 ft
(1 m) from the surface in the upper and middle parts of the estuary to 13 ft
(4 m) deep in the lower parts.

The dominant zooplankter is the copepod, Acartia tonsa, which is fed upon
by larval fish and by the ctenophore (comb-jellyfish), Mnemiopsis leydii. The
fish are mostly saltwater forms, although freshwater forms do occur near Wash-
ington, N. C. The permanent resident fish include mummichog, the rainwater
killifish, the naked goby, white perch, the striped anchovy, American eel, and
the hogchoker. Another group of fish is present year-round except in the winter.
These include the tidewater silverside, the rough silverside, the common
silverside, spot, atlantiec croaker, pinfish, atlantic menhaden, summer flounder,
and the northern pipefish. Other fish are found only during their migrations
through the estuary. These include hickory shad, the alewife, glut herring,
American shad, gizzard shad, striped bass, and the common sturgeon.

The benthic animals (bottom dwelling) are dominated in the fresher parts of
the estuary by the clam, Rangia cuneata, and in the saltier parts by the
bivalve, Macoma balthica. 1In contrast to many estuaries, there is a pronounced
gseasonal change in benthic animal species in the Pamlico River Estuary. This
is probably due to changes in oxygen in the deeper waters.
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The blue crab, shrimp, clam and oyster are commercially harvested from the
estuary in sizeable quantities. In addition, the young of many saltwater commer=
cial fish may spend part of their lives in this estuary.

Although there are salt marshes in several places along the estuary, these
are high marsh (Juncus sp.) areas and do not contribute appreciable organic
material to the estuary. This contrasts with other areas of the North Carolina
coast where greater tidal range allows Spartina marshes to grow (low salt marsh).
However, this missing organic matter is compensated for in the Pamlico River by
dense beds of widgeon grass, Ruppia maritima, and Potamogeton (rooted aquatic
plants). These are eaten directly by wintering geese and ducks and also furnish
great quantities of nutritious particulate matter when they break up and decay
in the fall.

I1I, METHODS
I11.A. Counting Techniques

For determining the number of organisms and their biomass, the method of
Utermohl (17) was used. Briefly, the organisms were preserved in a Lugol's~-
type solution, settled into a small counting chamber, the excess water removed,
and the organisms counted with an inverted microscope.

Immediately after the sample{if collected in the field, 100 ml are placed
in a glass bottle with a Poly—Seai‘B inner cap. Next, 8 drops of Lugol's
solution plus sodium acetate are added. The usual solution has acetic acid
added, but this modification of it preserves the coccolithophores much better
than the acid. The formula is: 10 gm I, + 20 gm KI + 21.85 gm NaAcetate +
200 ml water. The samples are then preserved indefinitely, but care should be
taken to keep them out of bright light and to renew the color of any samples

that become faded.

The settling apparatus consists of a settling chamber that is 1 inch
(25.4 mm) in inside diameter and 2% inches (6 cm) high glued on to a square
plate of glass with a 1 inch hole in the middle. This settling chamber is placed
on top of the counting chamber which consists of another square plate glass
with a 1 inch hole -~ the hole has a cover slip glued over it (Pliobon3§5,
Next, the thoroughly mixed sample is poured into the chamber leaving a positive
miniscus at the top. A small square of glass is then moved across the top
to complete the settling apparatus (there should be no air bubbles ‘inside).

This settling apparatus with the enclosed sample is next placed in a moist
chamber for 24 hr to allow the preserved algae to all settle to the bottom. If
different size chambers are used (all the same diameter, however), then approxi-
mately 4 hr of settling time per cm of cell height should be allowed.

The settling chamber is moved off the counting chamber and replaced by
a thin glass square. This is accomplished by placing counting chambers upside
down on both sides of the settling apparatus. A thin square of glass is placed



on the right hand upside-down chamber and the settling chamber is pushed from
right to left with this thin square. A little practice will enable this manuever
to be carried out so that no water escapes from the settling chamber and sc that
the counting chamber contains no bubbles.

Finally, algal counts are made with an inverted microscope and reported
as numbers of individuals per liter or as total algal biomass per liter. Usually,
at least 100 individuals of the most common species were counted in each sample.
This gives approximately + 20% at the 95% confidence level (18). "Counts were
usually made at a total magnification of 600X. The counts for each species
were converted to numbers per liter from calculations involving the area of
the coverslip actually counted, the area of the whole coverslip, and the volume
of the settling chamber plus counting chamber. These counts of numbers per
liter for each species were converted to volume (cubic microns) by estimating
the volume of an average individual of each species with geometric formulae.
Finally, the total volume of the algae for a liter was converted to a weight
by assuming a specific gravity of unity.

ITI.B. Sampling Stations

Two series of stations were sampled, one series from August 1966 to August
1967 and the other from March 1967 to February 1968 (Fig. 3). The first series
(Fig. 3a) was designed to examine effects of the effluent from the phosphate
slimes (mining waste) pond located close to Station B (Fig. 3a). When the effect
could not be found, the sampling was expanded to include most of the estuary in
order to set up a base-line of algal cycles (Fig. 3b).

A study was also carried out to investigate the variability of the plankton
and the number of samples needed to characterize the river. Samples were taken
every day for 56 days between 25 February and 19 May 1968 from the Pamlico
Marine Laboratory pier located 2 km from the Pamlico River in South Creek. On
Figure 3a, the pier was located half-way between Stations A and B on the north
(top of map) side of the estuary. In each of these samples all cells over 1000
u3 were counted and for 10 dates the 10-1000 u3 were counted and for 10 dates
the 10-1000 u”’ cells were also counted. Cells less than 10 u3, mostly spherical
bluegreens, were insignificant in the total biomass. Variability of the
collection and counting procedures was determined by filling 10 bottles from
a single bucket and treating each bottle as a separate sample. The variability
within one day was obtained from 12 samples, one taken every 2 hours, on 15-1é
March 1968. For comparison, chlorophyll was analyzed in surface samples taken
on a single day from 34 stations. Samples were filtered onto glass fiber filter,
macerated in acetone with a Teflon high speed grinder, and analyzed according to
the procedures given by Strickland and Parsons (19),

I11.C. Evaluation of Sampling Method

The coefficient of variation (CV) for biomass was 257 for both the 1C
replications from a bucket and the 12 samples taken over 24 hr. The ranges were
5 to 14 and 5 to 11 mg/liter, respectively. The variation for one day is lower
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than expected, so a repetition would have produced a larger result. The CV of
25% for the error of the method indicates that there is adequate precision for
estimating the population biomass. This conclusion is based on the large range
of biomass found in this estuary.and other large sources of sampling error. As
the accuracy of the counting varies indirectly with the square root of the number
counted, doubling the number of organisms counted has little effect and would
have taken an inordinate amount of time.

The logarithmic coefficients of variation for three randomly selected
10 day periods between 25 February and 16 April (Fig. 3c¢) were 87%, 88%, and
153%. These data which ranged from 7 to 39, 5 to 27, and 5 to 97 mg/liter,
obviously included a large amount of additional variation besides that of the
method. Visually, the biomass frequencies in these 10 day periods approached
a log normal distribution while the replications from the bucket approached
~a normal distribution. Therefore, a logarithmic CV was used (20). This is
calculated as: CV'= antilog s'- 1; where CV'is the logarithmic coefficient of
variation and s'is the standard deviation based on logarithmic values.

The variance data may be further interpreted to give the approximate range
in which any given observation in the above sets of data is expected to fall,
The ranges will be only approximate because of the uncertainty of the type of
frequency distribution. Given this variation of the method, 95% of the biomass
estimates are expected to fall within + 507% (2 standard deviations) of the true
mean biomass of all possible subsamples from the bucket. For the first of the
three 10 day periods, 957% of the biomass estimates are expected to fall between
the true geometric mean divided by 3.49 and the true geometric mean times 3.49
(for the other two periods, the dividing and multiplying numbers are 3.54 and
6.40). .

There was also considerable variation of algal biomass with station and with
depth (Fig. 4a, 4b). On one day (Fig. 4a) the surface water had twice the algal
biomass of the bottom water, while at a station only 2 km away, the bottom water
had.-300 times more biomass than the surface. The change in biomass from station
to station was also marked with as much a 40 fold difference in the surface
waters. 1In fact, as will be noted in the following figures that span the entire
year, the range of biomass among stations on a given day was often greater than
the range of the annual cycle at any one station.

The changes in species composition and mean cell size were less abrupt
than biomass changes within the phytoplnakton. For example, Peridinium triquetrum,
an armored dinoflagellate of about 3200 u”, showed a regular decrease in relative
importance during the period of observation despite some dramatic changes in
total biomass. This organism contributed 84 + 67 of the biomass of cells greater
than 1000 u3 from February 25 through 11 March, 46 + 5% from 12 March through
9 April, and then soon disappeared. The relative importance of cells less than
1000 u’ was also fairly constant averaging 4.5 + 3% of total biomass through
15 April and then increasing to 18, 45, and 27% on 26 April, 6 May and 19 May,
respectively (Fig. 3c). Another example of the stability of the relative
concentrations of the various species comes from the samples in the Pamlico
River where the total biomass fluctuated while the relative concentrations did
not. (Fig. 4a, 4b).
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The great variability in biomass from day to day, from station to station,
and from depth to depth indicates that little confidence should be placed in
estimates of algal biomass based on one or a few samples. However, because the
species composition changed much less abruptly, this relative information
could be obtained from many fewer samples than are required for biomass estimates.

Measurements of chlorophyll concentrations are much less time consuming
and can give a much better idea of the distribution of biomass than the Utermohl
counts. The 34 chlorophyll samples used to map the concentrations shown in
- Figure 4c were analyzed in one day, whereas biomass estimations for the same
number of samples would take a minimum of four days. However, the chlorophyll
analyses give only a rough estimate of biomass and no information on species
whatsoever. As Strickland (21) pointed out, the factors for converting chloro-
phyll to algal biomass can vary over more than an order of magnitude depending
upon nutrient concentration, past history of illumination, and species composition.

As a result of these measurements and comparisons, the best way of obtaining

maximum information with a realistic sampling effort would be by a combination

of a few direct counts with the inverted microscope and a more detailed and

rapid survey of the chlorophyll concentration distribution. The direct counts
would give information on the species composition and the size distribution of
the phytoplankton algae, but will also give a factor to convert the milligrams

of chlorophyll to milligrams of biomass. This factor, of course, will only be
applicable to that estuary at that time. . )

The problem of averaging over abrupt horizontal and vertical changes in
plankton abundance can be diminished by collecting integrated water samples.
For example, vertical heterogeneity could be reduced by sampling with a hose
lowered vertically down through the water column. Either the water could be
continually pumped as the hose is lowered or the entire contents of the hose
could be collected by closing the top end of the hose and picking up the bottom
end once the hose was lowered all the way down. Horizontal heterogeneity could
be reduced by continuously sampling with a pump while moving. Raising and
lowering the intake nozzle while sampling would also give an integrated vertical
sample. These approaches are reviewed by Strickland (21} and Vollenweider (22).
An alternate method to the laboratory analysis for chlorophyll is to continuously
monitor chlorophyll from a moving boat with a fluorometer. Flemer (7) had good
results from Chesapeake Bay with this technique.

IV. RESULTS
IV.A. Biomass and Numbers, 1966-1967

The yearly cycle of biomass and numbers of algae is given in Figure 5a.
These are averages of samples from all the stations, but because of frequent bad
weather and occasional loss of samples, the number of samples is not the same
on every date. The same data are given in detail in Appendix I.
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There are two periods of biomass abundance, an early spring peak and a
late summer peak, Here, the late summer peak is just declining when first
sampled (Fig. 5a) and is followed by a period of low biomass that lasts until
mid-January. Then a large peak occurs that remains until late March. A
subsequent period of low biomass in April, May, June, and July gives way to
the late summer peak in August.

The numbers of algae per liter have a slightly different cycle. It is
important to realize that the the biomass geaks are made up to moderate numbers
of medium size organisms {e.g., the 3200 u” Peridinium triquetrum). The number
peaks are made up of large numbers of small forms (e.g., a small blue-green
alga with a volume of a few cubic microns). In this cycle period, there were
peaks in April and at the end of July.

The late summer peak of algal biomass is a diverse one, and a number of
different species attain high numbers (Fig. 5b). On this date, for example,
a Gymnodinium, a Polykrikos, and a Gyrodinium all have high biomasses. Also
illustrated in this figures is another facet of the algal cycle in the Pamlico
River =-- that the majority of the biomass is always in the center part of the
river and that the stations nearer to Pamlico Sound (station F in Fig. 5b)
always have very low biomass. The diatoms are always much more important at
station F than they are at other stations (see Appendix I).

The dominance of the dinoflagellates continued in the October (Fig. 6a)
and early November samples (Fig. 6b), but the total biomass was much reduced.

The mid-November and early January samples (Fig. 6c, 7a) both had the same
average biomass and a oth were dominated by dinoflagellates. One sample, the
bottom sample from station E on 7 January (Fig. 7a), did have a diatom, Pleurosigma
angulosa, as the most important form. On the basis of other observations, it
appears that there should have been a large bloom of Peridinium triquetrum in the
river by 7 January. It may be seen in Figure 2, however, that there was very
high river flow in December 1966, and this flow probably delayed the bloom by
washing out the P. triquetrum cells. Some evidence for this is seen in Fig. 7a
where station A, located in South Creek, has virtually no algae at all. This
strong reduction in biomass is typical of conditions after heavy rains. ‘

Only twelve days later, on 19 January (Fig. 7b), the heavy bloom of P.
triquetrum had begun. This is a typical picture of this bloom with most of the
algal biomass in the middle sections of the estuary and less upstream and
downstream. On this date the highest biomass ever found was noted -- 390.6
mg/liter. 1In certain places the algae were so concentrated that they appeared
as - brown streaks in the water. This species also produces a red tide in other
areas of the world, noteably the York River, Virginia (2), Oslo Fjord (23),
and Walvis Bay in South-West Africa (24).

The other algae found at this time are also typical of the Pamlico River
Estuary algae bloom (Prorocentrum minimum, Katodinium rotundatum, Glenodinium
aureolum).

The bloom continued through the 8 March sampling (Fig. 7c¢, 8a, 8b, 8c) and
still stayed mostly in the middle reaches of the estuary. Until the 4 March
sample, P. triquetrum remained the dominant form, but on each successive date

16
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the other forms became more and more important. Finally, on 5 April (Fig. 9a),
the high biomass was completely gone even though the same species were still
to be found in the samples.

On 5 and 15 April (Fig. 9a and 9b) the blue-green algae were numerically
dominant and the numbers reached their peak for the whole year. However, the
algae are so small that the biomass was extremely low. This example illustrates
very well the conflicting results that may often be obtained when reporting
data as numbers or as biomass. As noted in Section II1.B, from an ecological
point of view it is best to report the data as biomass as this is the material
that the rest of the ecosystem has to work on.

The samples from late April (Fig. 9c¢) have their highest biomass at station
F, the one closest to Pamlico Sound. Most of this sample was a species of
Coscinodiscus, the only time this group (the centric diatoms) were at all important
in the estuary.

The samples from May, June, and July (Fig. 9c, 10a, and 10b) indicate that
the dinoflagellates are still important even during the time of low biomass.
Calycomonas ovalis is important in the June and July samples. It should also be
noted that the 20 June samples are the only ones for the entire year not dominated
by dinoflagellates -~ the dominant form, Rhodomonas amphioxeia, is of course a
flagellate,

The August samples are dominated by the sample from station B where a bloom
of Polykrikos hartmanni occurred. This is such a large form that it does not
take very many individuals to greatly increase the biomass. It should also be
noted that there was a large influx of river and stream water into the estuary
in mid-August (Fig. 2). This influx of freshwater could account for the very
low numbers of algae at most of the stations.

IV.B. Biomass and Numbers, 1967-1968

The annual cycle of numbers and biomass for the Pamlico River Estuary from
March 1967 te April 1968 is given in Figure 1lb and in Appendix II.

The portion of the curve from March 1967 to August 1968 overlaps with the
data given for these dates in Figure 5a. This overlap was run when an expanded
series of sampling runs were initiated that covered much more of the estuary.

As may be seen, the relative position of the biomass and number peaks agree very
well between Figures 5a and 1lb, even though the exact values may differ somewhat.
This difference is caused by the greater range of conditions that are sampled in
the more numerous stations summarized in Figure 1lb. Both the upstream stations
and downstream stations had much less algae than the middle reach stations ~-- and
these middle stations made up the majority of the stations averaged in Figure 5b.

As already noted, the March 1967 samples were taken during the annual
Peridinium bloom. This bloom then died down and by mid-May most of the Peridinium
were gone. The late summer peak of dinoflagellates occurred again in 1967 (mid-
and late August) and was made up of Gyrodinium, Peridinium triquetrum, and v
Katodinium. This peak had disappeared by early October and from then until early
December the dominant forms were Polykrikos, Gyrodinium, and Cyclotella. The
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sample in early December had a low biomass, but all the bloom algae were present -~
these same dlgae made up a tremendous bloom in late December and early January
with P. triquetrum dominant as usual. This large bloom was interrupted by rains
and hlgh river and stream flow in early January and the bloom was completely
washed out of the estuary (Fig. 2). By early February it had recovered and
decreased from this date until the sampling ended in early April.

The annual eycle of numbers if quite different than the biomass cycle.
The first difference occurred in mid-April when the bloom of P. triquetrum was
dying out and a large number of small (5 micron) flagellates were found that
raised the numbers but not the biomags. Small flagellates also caused a numbers
peak i mid-July and throughout October. As was true in 1967, the large biomass
peak of P. triquetrum that occurred in December 1967 and January 1968 was not
reflected at all in the numbers of organisms,

The samples for biomass in the expanded series of transects began in early
March during the decline of the spring bloom (Fig. 12a), The data in this figure
are an extreme example of the variability that can occur in this estuary, as there
is little constancy at all between adjacent stations. 1In fact, not only is the
biomags not gonstant at all, but the species change drastically as evidenced
by Ceratium abundance (station 6) next to the Peridinium blooms (stations 1 and
7). There wasg even one station that had a predominance of diatoms. In the
sample series already discussed, the 4 March sample had quite a lot of variability
also.

By 22 Match (Fig. 12b) the bloom had reached its peak and showed a typical ¢
pattern of dominance by P. triquettum, with this alga plus several other dino-
flagellates making up most of the biomass at the middle and upper statioms.

By 11 April (Fig. 12c) the bloom was mostly gone from the lower part of the
river and -a diverse flora of dinoflagellates and small flagellates predominated.
By 9 May (Fig. 13a) the Peridinium had disappeared and the biomass was extremely
low. At one station there was a predominancée of small blué-green algae.

Unfortunately, there were no damples taken between May and July (Fig. 13b),
but eyidently the biomass remained low during May, Juneé, and July, precisely as
seen in Figure S5a. During this summer perilod, Polzkrlkos 2 species of Gyrodinium,
Katodlnlum, and Per1d1n10p51s were important forms.

(Fig 13c) ' On this date there was a Very leerse flora that even 1ncluded the
dominan¢e of & green alga, Pandorina sp., at two stations. By 23 August
(Fig. 14a), the biomass was quite high, but did not peak until 29 August (Fig. 14b).

Thraugh October and November (and presumably September), the algal biocmass
remained low even though there were Some peaks of numbeéers during this period
(Fig. l4e, 152, 15b, 15¢). The two species of Gyrodinium (G+ aureolum and G.
estuarlale), along with several other dinoflagellates and diatoms, domlnated the
biomass, whlle small flagellates produced the number peaks°

By 28 November that algae that will make up the winter-sprihg bloom have
begun to appear (Fig. 16a). The P. triquetrum is present; but not significant at
this time.
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The biomass of surface samples collected from the Pamlico River on 29
August 1967.

The biomass of surface samples collected from the Pamlico River on 4
October 1967.
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NOV. 13, 1967

VZ4 Gyrodinium aureolumn

A
Y  Gyrodinium estuariale (J/ 5
M@ 7u flagellate ‘ ) 3
p— T 4
Katodinium rotundatum /%
Bl Pennate diatom
[ Others 0

The biomass of surface samples collected from the Pamlico River on 18

October 1967.

The biomass of surface samples collected from the Pamlico River on
October 1967. '

The biomass of surface samples collected from the Pamlico River on
November 1967.
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MY Polykrikos sp
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DEC 11, 1967

Katodinium rotunc]qtum
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JAN 5, 1968 <3,{'\
Peridinium triquetrum / )
Y
Katodinium rotundatum 7
Prorocentrum minimumn
Gyrodinium aureolum

Peridiniopsis rotunda

Others

. ' The biomass of surface samples collected from the Pamlico River on 28
November 1967.

The biomass of surface samples collected from the Pamlico River omn 11
December 1967.

The biomass of surface samples collected from the Pamlico River on 5
January 1968,
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In 1967, the bloom began very early and was very well advanced by 11 December
(Fig. 16b). The biomass at the stations in the central part of the estuary
suddenly increased sharply and the biomass quantities were as high as they ever
get at these stations. However, because the large biomass was restricted to only
three stations in the middle section, the average biomass was only moderate.

By 5 January the biomass had reached its yearly peak and then was almost
completely washed out of the river by a strong influx of river and stream water
(Fig. 1l6c, 17a). On 5 January, eight out of eleven stations had large amounts
of the bloom organisms. The influx of river and stream water in mid-January
(Fig. 2) diluted the algal bloom tremendously (Fig. 17a). This dilution was
reflected in the salinity patterns (l4), as the salinity range changed from 3
to 14 ppt on 8 January to less than 1 to 4 on 29 January.

Although the algal bloom build back up to some extent after January
(Fig. 17b, 17c¢, 18a), it never attained the initial heights of biomass and
apparently was largely gone by early April (Fig. 18b),

V. DISCUSSION

V.A. Comparisons with Other Estuaries

The yearly cycle in the Pamlico River Estuary most closely resembles the
cycles in the York River Estuary reported by Patten et al. (2). They actually
reported on five different stations that extended eastward from the mouth of the
York River all the way across the lower Chesapeake Bay. Although the salinity
was not too different at all the stations (the chlorinity in the first four
stations ranged from 9.99 to 11.00 ppt) there were higher concentrations of
dissolved orthophosphate and nitrate (but data incomplete) at the first station
{that in the river itself). It was this first station that resembled the Pamlico
River. These authors pointed out that there were more flagellates at the river
station and more diatoms at the bay station. This is an exact parallel with
the Pamlico situation where the diatoms become more abundant towards the mouth
of the viver and may have become dominant out in Pamlico Sound.

Unfortunately, the York River Estuary data were reported in numbers per ml
rather than in biomass units. Therefore, it is difficult to judge whether the

P. triquetrum peak they reported in March and April is as important as the
Massartia peak in June that certainly dominates in numbers. This peak in the

York River Estuary and the Pamlico River Estuary are the only reported massive
blooms of this organism in North America, although it reaches bloom proportions
elsewhere in the world. Peridinium triquetrum has also been recorded in other
streams and rivers that enter Chesapeake Bay by Marshall (10, 11) for the James
River and the Elizabeth River Estuaries, and by Morse (4) for the Patuxent River
Estuary. Morse (4) found P. triquetrum in November, June, and August (when it
made up 94% of the counted plankton).

The rest of the algal species found in the Pamlico River Estuary are also
found in Chesapeake Bay and farther north. Because most of the algae were
flagellates, however, only a few reports are complete enough to deal with them.
In fact, it is fair to say that the flagellates have not been dealt with
quantitatively in the whole of the southeast.
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Peridiniopsis rotunda P
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The biomass of surface samples collected from the Pamlico River on 22
January 1968.
The biomass of surface samples collected from the Pamlico River on 12
February 1968,
The biomass of surface samples collected from the Pamlico River on 26
Pebruary 1968.
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18. a. The biomass of surface samples collected from the Pamlico River on 11

March 1968.

b. The biomass of surface samples collected from the Pamlico River on 2

April 1968.
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V.B. Peridinium triquetrum

The first problem that arises is the exact name of the small dinoflagellate
that has been identified as Peridinium triquetrum. Some illustrations of this
species appear to be extremely similar to the Pamlico River algae; others, however,
are not. This same problem was found for organisms from red tides in South West
Africa, and Pieterse and Van der Post (24) decided to call their alga P. triquetrum,
but to reserve a positive statement until further taxcnomic work had been
carried out. I will follow their example here.

The small dinoflagellate Peridinium triquetrum is a worldwide inhabitant of
polluted marine areas. 1t appears to be able to live in a wide variety of s
salinities, temperatures, and nutrient conditions; ranging from Greenland and
northern Norway to the Mediterranean (23). While it does not appear to be
strictly limited tc polluted conditions, it only reaches red tide proportions
in harbors, estuaries, or fjords that are very nutrient rich.

The organism is very temperature and salinity insensitive. For example,
P. trigquetrum cultured from Oslo Fjord (23) grew in salinities from 5 to 43
ppt but appeared to have a maximum reproductive rate in the 10 tc 20 ppt range.
In the Pamlico River Estuary, the algae were found in water with salinity as
low as 3-4 ppt (Fig. 14b, 17a) and as high as 16 ppt (Fig. 16a). 1In South
West Africa, Pieterse and Van der Post (24) repcrted a nearly constant salinity
of 35 ppt the year around and could find no correlaticn of P. triquetrum abundance
with salinity.

The temperature optimum for P. triquetrum in laboratory culture was around
18 C (reported in 23). It reaches its peak abundance in July and August in Osloc
Fjord when the temperature may reach slightly above 20 C. It is interesting to
note that the blooms in Walvis Bay (South West Africa) extended from January
through March, but of course that was a summer and autumn bloom at that latitude
(close to the Tropic of Capricorn) (24). The temperature during this blcom was
in the 16 tc 18 C range and the yearly amplitude was only 12.9 to 20 C. In
the Pamlico River Estuary, the temperatures ranged from 2.5 to 3.0 C (Fig. 17b)
to 27 C (Fig. 14b). Usually, the organisms disappear from the estuary when the
temperature reaches 18 C ( Fig. 3C), but this may just be a 001nc1depce and have
nothing. to do with cause and effect. :

Perldlnlum triquetrum is classified as one of the dinoflagellates that
produce '"red water" or a '"red tide'", even though it actually produces brown water
(25). There are no cases where the organism produced toxins that have killed
fish but their abundance is associated with fish mortalities. A possible explan-
ation, given by Pieterse and Van der Post (24), is that the large biomass of algae
has tremendous respirational ability and uses up a great deal of oxygen during
the night. In Walvis Bay the oxygen concentration decreasad to-about 2.8 mi/liter
and fish, amphipods, decapods, and molluscs were killed (24). It was suggested
by these authors that the low oxygen concentrations plus a clogging of the gills
with layers of dinoflagellate cells were responsible for the mortality.
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It appears that P. triguetrum is a good indicator of extremely rich nutrient
conditions. 1In Walvis Bay (South West Africa) the nutrients came from the discharge
of fish factories and the guano of hundreds of thousands of seabirds. In the
Pamlico River Estuary and the tributaries to Chesapeake Bay, the nutrients come
from sewage from small cities, and drainage from farmlands and swamps. In Oslo
Fjord, the nutrients come from sewage exclusively (26). Judging from the large
number of areas of the ocean where this alga has been found (23), it is present
throughout the coastal regions of the Atlantic Ocean. It only attains red tide
numbers, however, in polluted or very rich coastal waters,

V.C. Conclusions

In the preceding sections, I have presented information on the phytoplankton
and have discussed this information in relation to other material already published
on the Pamlico River Estuary. However, there are other data not yet published
that bear upon the algae and their abundance and I am forced, because of the great
quantity of this information, to merely mention it in this section without the
back-up data that will eventually be available.

The annual cycle of phytoplankton numbers and abundance that was found in
the Pamlico River Estuary is similar to that found in other similar estuaries
in southeastern U. S. However, it is true only of estuaries that are relatively
shallow and slow flowing or with a low rate of flushing. Thus, the same cycle
was found in Chesapeake Bay tributaries but not in the Cape Fear River (27)
where there is a four foot tide and a large tidal exchange. 1In North Carolina,
the estuary of the Neuse River is also likely to have a similar cycle but the
Albemarle Estuary may not as it is much less saline. Overall, the flagellates
are dominant in this type of cycle with peaks in January, February, and March,
and in late summer (August, September). Farther on down stream, where the salinity
is higher, the diatoms are more abundant and are likely dominant in the main part
of Chesapeake Bay and Pamlico Sound.

It has been shown (13) that there is abundant phosphorus in the Pamlico
River Estuary at all seasons of the year; the quantities appear to be more than
enough to produce blooms. This being the case, it is logical to assume that
nitrogen, trace metals, vitamins, or other organic compounds might be inducing
the bloom. After reviewing the unpublished data of the Pamlico Marine Laboratory
on nitrogen concentrations it is clear that the high nitrate concentrations found
in the middle sections of the river in December, January, February, and March
correlate very well with the dinoflagellate bloom. These high concentrations
may be found in other months in the head of the estuary, but evidently are rapidly
removed from the water in the upper part of the estuary. Either because of
increased concentrations or because of the low temperatures that reduce biological
activity, the nitrate is not removed so rapidly during the winter and high
concentrations are found in the middle sections of the estuary.

It has also been found by Harrison (manuscript in prep.) that the nitrate
reductase in the particulate material reaches a peak that coincides with the
peak of P. triquetrum biomass. This indicates that the algae have the capability
of using the nitrate as their nitrogen source, and are likely responsible for
much of the uptake.
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Overall, the algae indicate that the Pamlico River Estuary is a highly
eutrophic body of water. Whether or not it should be called polluted depends
upon the definition of pollution chosen and also upon someone's opinion as to
the state of the river before man's activities began in the drainage basin,
Because the algae are not a menace or hindrance to fishing or recreation,

I do not believe that the estuary is polluted. The natural fauna are stili
present and so far the algae are the only indicator showing pollution. Of
course, any more nutrient enrichment should be avoided as the next step may be
deoxygenation of the water. This deoxygenation would undoubtedly kill many fish
and shellfish. Although it is just speculation at this point, it is very likely
that if the algal bloom occurred during the summer months, the increased respira-
tion associated with the higher water temperatures might well reduce the oxygen
to a low level. For this reason, it is important to understand how the phyto-~
plankton are operating and to avoid any changes to the estuary regime that would
create an algal bloom in summer.
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Appendix I. Numbers per liter and biomass' (mg/liter) of phytoplankton in the Pamlico River
(29 August 1966 to 16 August 1967). See Figure 1 for location of the staticns.

STATION A - TOP ) :

August 29,1966 Oct. 8,1966 ‘ November 5,1966
#/liter mg/liter  #/liter mg/liter #/liter mg/liter

Paridinium triquetrum

Katodinium rotundatum

Frorocentrum minimum 191,797 0.242 66,137 0.083

Gyrodinium aureolum

Glenodinium foliaceum 100,946 0.217
Gyrodinium estuariale 767,188 1.130 132,274 0.194 : 403,784 ~ 0.592
Peridiniopsis rotunda

3u Coccoid blue green 36,441,430 0,146 13,954,907 0.056 10,599,350 0.042
1.5u blue green 7,863,677 0.007

2x6u blue green filament 6,712,895 0.121 396,822 - 0.007
Katabrepharis ovalis 191,797 0.031 529,096 0.085 100,946
Rhodomonas amphioxeia 383,59  0.163 1,785,699 0.755 605,676
Rhodomonas minuta v g

5u flagellates 15,151,963 0.212 1,851,836 0.026 3,735,002
3-5u flagellate 108,514
Carteria sp. 575,391 0.043 198,411 0.015 100,946
Krochineliopsis sp.

Pyraminonas sp.

Bipedinomonas 1,342,579 0.019

vyclotella (6u) 191,797 0.046 727,507 0.172 100,946  0.G24
Skelatonema costatum

Asterionella japonica

Nayicula sp.

Nitzschia closterium .

Spirulina sp. ‘3,452,346 0.059 4,695,727
Anabaena sp. 727,507
Unidentified dinoflagellate 66,137
Bacillaria sp. 66,137
Flagellate 529,096
2x25y Diatom 66,137
7.5 flagellate

Calycomonas ovalis 132,274 0.005

Rhodomonas amphioxeia 1,312,298 0.083
3=-5u flagellate

10u Cyst

Entreptiella sp.

Thalasiosaira nana

12%5 flagellate

Pyrobotrys rostrata

Skeletonema costata

- Cogooneis sp.

Punahilla 5x6u

Centroid diatom 12u

Cyrodinium metum

Peridinium trochordeum

Calycomonas gracilis

Cyclotella 10u

Dipioneis sp.

.016
<256

o O

G52
.058
. 008

O OO

.080
.010
.002
. 667
.008
.003

SCOO0OO0OO0O0O

73,266,454  2.218 26,917,759 1.984 17,968,388 1.349
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Station A-Top (Cont) : .
November 19,1966 January .7, 1967 January 19,1967 - February 4,1967

#/liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter

10,946,403  36.780 5,910,000 19.860

2,993,888  1.920 4,964,400 3.180
187,118  0.236 1,339,600 1.890
187,118  2.280 78,800 0.961
935,590 2,000 78,800 0.169
78,800 0.116
38,359 0.441 : 93,559  1.080
575,385 0.002 178,416  0.001 3,461,683  0.014 11,110,800 0.044
44,604  0.00004 19,740,949  0.020
230,154 0.037 89,208 0.014 467,795 0,075 2,442,800 0.391
115,077 0.049 535,248  0.226 935,590 ©  0.396 394,000 0,167
76,718 0.003
3,145,438 0.044 1,122,708  0.016
153,436 0,010 , 1,403,385  0.090
44,604  0.003
38,359 0.003 1,309,826  0.115
76,718 0.018 89,208  0.021 187,118  0.044
1,024,400 0,202
78,800  0.031
44,604  0.033 93,559  0.069
93,559  0.912
115,077 0.004
280,677  0.119
5,040,252  0.323
187,118  0.098
93,559  0.044
630,400 0,356
4,564,721 0.611 6,066,144 0.621 44,721,202 46.307 28,131,600 27.167
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Station A - Top (Cont.)

February 18,1967 - March 4,1967 March 18;1967 e April 5,1967

#/liter mg/liter “#/liter mg/liter #/liter mg/liter #/liter mg/liter
5,154,539‘ 17.320 242,269 0.814 2,508,112 8.430 9,820 0.033
3,716,063 . 2.380 . 397,053 0.254 295,072 0.189 '
1,078,857 1.360 13,460 0.017 590,144 0.743 157,120 0.198
599,365 -~ 7.300 29,460. 0.359
6,730 0.014 9,820 0.021
20,189 0.030 , - 157,120 0.231
33,649 0.387
11,987,300 0.048 720,078 0.003 21,835,328 0.087 37,016,821 0.148
21,097,648 0.021 1,870,857 0.002 70,227,136 0.070 405,842,452 0.405
958,984 0.154 20,189  0.003 442,608  0.071
119,873 0.051 13,460 0.006 147,536 0.062
359,619 0.017 \6,730 0.00009 2,655,648 0.037 7,096,489 0.099
958,984 0.061 v
442,608  0.033
67,297 . 0.002 1,032,752 0.026
599,365 0.053 . 26,919 0.002
719,238 0.171 47,108 0.011 442,608 0.105
9,230,221 1.800 90,086 0.018
119,873 0.593
147,536  0.058
885,216 0.012
359,619 0.015 13,460 0.006
390,323 0.025
39,280 0.01¢9
119,873 0.010
119,873 0.014 383,594 0.073
239,746 0.019
442,608 0,087
147,536 0.018
295,072 0.019
19,640  0.028
57,539,040 31.523 3,985,357 1.593 102,537,520 10,049 450,761,616 1.614
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Station A - Top (Cont.)

April 15,1967 April 29,1967 June 20,1967 JUiy 20,1967
#/liter mg/liter “f/liter mg/liter #/liter mg/liter #/liter mg/liter
35,070 0.118

444,220 0.560 18,420  0.023
. 55,260 0.674
12,280 0.026

245,490 0.361 31,966  0.047 92,100 0.135
46,939,600 0.657 127,864 0.001 5,854,868 0.023
302,456,000 0.302 115,482,224 0.115
589,200 0.094 223,762 0.036 319,662 0.051 201,892 0.032
196,400 0.083 1,470,436  0.622 958,986 0.406 302,838 0.128
589,200 0.025 479,490 0.020 6,819,456 0.284 504,730 0.021
5,695,600 0.080 2,493,348 0.035 9,802,968 0.137 11,003,114  0.150
319,660 0.021 1,172,094 0.075 1,413,244  0.090

106,554 0.008 201,892 0.015

426,216  0.011

319,662 0.018 201,892 0.011
213,108 0.042

31,966  0.029

213,108 0.007 100,946  0.003

11,690 0.006 12,280 0.006
100,946 0.0005

11,690 0.017
36,700  0.094
95,898  0.023
31,966  0.256
357214,160 2.300 5,306,356 1.088 20,351,814  1.041 135,589,626 1.516
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Station A - Top (Cont.) STATION A-Bottom

August 16,1967

August 29,1966

Octobar 8,1966

#/1liter mg/liter

#/1liter meg/liter

#/1iter

ng/liter

Peridinium triquetrum

. Katodinium rotundatum
Prorocentrum minimum
Glenodinium foliaceum
Gyrodinium aureolum
Gyrodinium estuariale
Gyrodinium metum
Peridiniopsis rotundata
Peridinium sp.
Unarmored dinoflegellate
3u Coccoid Blue Green
«w5u Coccoid Blue Green
2x6u Blue green filament

lu filament

Katabrepharis ovalis
Rhodomonas sp. 10x17
R. amphioxeia 4x10
R. minuta

~3u flagellate
383,595 0.303 5u flagellate

7,748,619 0.031
76,719 0.0001

236,157 0.010
1,534,380 0.002
230,157 0.015

Carteria sp.
Pyramimonas sp.
Bipedinomonas sp.
Cyclotella sp.
Skeletoneme costatum
Asterionella formosa
Spirulina sp.

5%10u flagellate
6xLu flagellate
4x37u Pinnate diatom
Calycomonas ovalis
Kirchineliopsis sp.
3x6u flagellates
Dunnaliela sp.
Carteria sp.
Eutreptiella sp.

7u flagellates
Navicula sp.
Thalasiosira nana
Flagellate 8u
Rhizosolenia sp.
Asterionella japonica
Centric diatom 10u
Gyrodinium sp.
Polykrikos sp.

5,523,768 0.188

153,438 0.012

306,876 0.009

191,797
757,575

11,987
131,857
575,391

417
.133
<146
.282
.826

oo OoM™dN

191,797

191,797
28,002,362 112

383,594 . 0004
7,863,677  0.142

.803
434

OO OO

191,797 0.081

383,59% 0.016
7,863,677 0.110
508,985 0.033

575,391 0.136

383,594  0.007
191,797  0.030

191,797 26.78

191,797

191,797
191,797

19,554,114
8,055,474

191,797

2,876,955

767,188

12,466,805

1,150,782
191,797
191,797

0.123

0.078
0.145

0.031

0.184

0,182

0.212

0.074
C.085
0.007

16,193,709 0.569
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48,592,466  34.488

46,022,100

3.741




~r

Station A - Bottom (Cont.)

November 5,1966

#/liter mg/liter
9,352 0.031"

9,352 0.012
9,352 0.114
907,144 1.330
9,352 0.002
1,094,184 0.463
140,280 0.062
18,704 0.019
28,056 0.001

2,225,776 2.133 .

November 19,1966 . January 7,1967 January'l9;1967
#/liter mg/liter #/liter - mg/liter #/liter mg/liter
4,933,906 17,37
4,490,832 2.874
239,510 0.302
59,936 0.129 95,804 0.206
95,804 1.170
59,936 0.088 335,314 0.493
1,798,080  0.007 1,917,970  0.008 2,245,416  0.009
5,800,658 0,006
359,616 0.058 191,797 0.031 280,677 0.045
119,872 0.050 191,797 0.081 287,412 0.122
359,616 0.153
6,712,832 0.094 ’575,391 0.008 9,449,459 0.132
179,808 0.043 93,559 0.022
299,680 0.008
2,109,767  0.089 4,116,596 -0.173
958,985 0.104
842,031  0.063
47,902 0.023
467,795  0.080
187,118 0.029
59,936 0.027
10,009,312  0.655 5,945,707  0.320 34,009,793 23.118
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Station A - Bottom (Cont,)

February 4,1967 February 18,1967 March 4,1967 March 18,1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter
3,969,000 13,340 903,440 3.036 9,904,500 33.28 1,131,508 3.800

680,400 0.436 903,440 0.578 121,780,000 8.179 ' 442,608 6.283
415,800 0.524 392,800 0.495 958,500 1.208 196,282 0.247
151,200 0.324 37,280 0.080 106,500 0.228

75,600 0.922 157,120 1.920 106,500 1.300 S

113,400 0.167 157,120 0.231 34,638 0.051

213,000  2.450

2,192,400 0.009 49,831,440 0.199 4,579,500 0,018 21,540,256 0,086

121,569,664 0.122

378,000 0,061 824,880  0.132 745,500 0.119 442,608 0,071
“ 319,500  0.155
235,680  0.100 319,500 0.115
1,180,288 0.017
958,500  0.013 442,608  0.028
1,924,720 0,123 426,000 0.152
78,560  0.006
295,072 0.026
106,500  0.025 442,608 0,105
340,200 0.067 3,535,200  0.696 1,384,500 0.273
213,000  0.095 295,072  0.131

295,072 C.007
106,500  0.005

78,560 0.006 106,500 0.008 295,672  0.022
37,800 0.018
426,000 0.075
213,000 0,018
213,000 0.057
106,500 6.100
235,680 1.167
8,391,600 16.327 59,217,360  8.769 142,867,000 53.721 148,603,356  4.99¢
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STATION B - Top

August 29,1966 October 8,1966 .  November 5,1966

#/liter mg/liter - #/liter mg/liter #/liter mg/liter

Peridinium triquetrum
Katodinium rotundatum 191,797 0.123
Prorocentrum minimum 22,440 0.028 95,898 0.121
Gyrodinium aureolum 7,480 0.091
Gyrodinium estuariale 41,140 0.060 564,105 0.829
Gyrodinium metum 95,898 0.138
Glenodinium foliaceum 112,821 0.242
Peridiniopsis rotunda
Peridinium trochoideum 7,480 0.023
Unarmored dinoflagellate 22,440 0.752
Spirulina sp. 575,391 0.010 8,918,514 0.152 '
3u Coccoid blue green 33,180,881 0.133 4,981,696 0.020 24,256,515 0.097
<15u Coccoid blue green 191,797 0.002
2 x 6u blue green filament7,288,286 0.130 3,835,920 0.069
¢lu filament 6,904,692 0.013 2,589,246 0.015
Katafrepharis ovalis 191,797 0.031 95,898 0.015 112,821 0.019
Rhodomonas amphioxeia 287,694 0.122 338,463 0.143
R. amphioxeia 4 x 10 575,388 0.075 338,463 0.044
R. amphioxeia minuta 1,534,376 0.051
Calycomonas ovalis . :
3u flagellate : 9,398,053 0.130 4,986,696 0.070 3,610,272 0.051
3-5m flagellate 575,391 0.037 575,488 0.037 451,284 0.029
Carteria sp. '
Eutreptiella sp. 95,898 0.046
Thalasiosira nana 191,797 0.016
Cyclotella sp. 95,898 0.023 564,105 0.133
Skeletonema crectatum
Nitzchia closterium
Anabaena sp. 479,490 0.006
Cocconeis sp. 95,898 0.012
Kirdineliopsis sp. ; 451,284  0.011
Navicula sp.
10u Cyst
Pyrobotrys rostrata
5x7 Diatom
2x5 6u Diatom 191,797 0.006
Nitzchia seriata :
Peridinium sp.
15u Armored Dino.
Asterionella japonica
Glenodinium aureolum

59,999,035 1.633 27,805,520 1.072 30,800,133 1.695
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Station B - Cont.

November 19,1966 January 7, 1967 January 19,1967 ‘ February &4, 1967
#/liter mg/liter #/liter  mg/liter #/liter  mg/liter #/liter mg/liter
41,058 0,138 - ﬂ 1,534,368 5.160 2,431,520 8.170
479,493 0,307 3,196,600 2.050 1,449,560 0.928
511,456 0.644 © 561,120 0.707
383,592 4.680 :
916,962 0.001 255,728 0.376
27,372 0.039 |
1,406,504 3.020 140,280  0.301
54,744 1.830 383,592 0.347
16,302,762 0.065 o ‘ 13,553,584 0.054 5,003,320 0.020
63,772,569 0.064 ' ' ‘ 1,662,232 0.002 ‘
1,118,817 . 0.179 \ ' 127,864  0.020 794,920  0.127
639,324 0.270 o 895,048 0.379
319,662 0.042 383,592 0.050
7,192,395 0.101 ( 1,022,912 0.014
3,036,789 0.194 ‘ S ' ‘511,456 0.033

255,728 0.028
27,372 0.013

767,184 0.181
2,150,960 0.428
255,728 0.188 233,800 0.172

127,864 0.015
511,456 0.013
127,864  0.010
127,864  0.067
383,592 0.030

46,700 0.122

27,372 0.900

27,372 0.051
187,040 0.926
140,280 @ 1.710

93,984,063 4,287 28,385,808 17.473 13,139,560 13.610
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Station B-- Top (cont.).

February 18,1967

March 18, 1967

April 5,

#/liter mg/liter
1,918,000 6.44
1,726,200 1.10

191,800 0.242
95,900 1.102
9,877,700 0.040

12,275,200 0.012

1,534,400  0.246
191,800 0.081
95,900 '0.003
2,972,900  0.042
191,800 0,012
479,500 0,052
. 191,800 0.014
575,400 0.136
11,508,000
95,900 0.071
191,800 0.090
575,400 0.136
11,508,000 2.270
95,900 0.071
191,800 0.090
44,114,000 11.952

March 4, 1967 1967
f#/liter mg/liter #/liter meg/liter  #/liter mg/liter
3,303,143 11.1 166,940 0.561
213,106 0.136
745,871 0.940 274,960 0,346
213,106 2.600
58,920 0.087
39,280 0.056
319,659 0.686 9,820 0,021
532,765 6.124
9,820 0.030
11,720,830 0.047 28,577,753 0.114
33,351,089 0.033 205,606,384 0.206
213,106  0.034
191,797 0.008
106,553 0.004 ‘
852,424 0.012 2,301,564 0.032
852,424 0.055
532,765 0.058
106,553 0.090
1,065,530 0.252 767,188 0.181
213,106 0.026
466,212 0.011
1,065,530 0.252
2,131,060 0.420
213,106 0.026
466,212 0.011 9,820 0.041
9,820 0.017
213,106 0.039
213,106 0.768 9,820 0.113
213,106 7.100
57,365,514 30.53 238,033,886 1.810
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Station B - Top (Cont.)

April 29, 1967 May 13, 1967 June 20, 1967 . July 20, 1967
#/liter me/liter #/liter mg/liter #/liter mg/liter - #/liter mg/liter
61,870 0,040 © 213,108  0.136 575,391 0.368
29,939 0.038
17,108 0.209
68,432 0.101 191,796 0.282
12,831 0.018
4,277 0.040
5,568,300 0.022 2,397,450 0.010 4,901,484 0.020 8,439,068 0.034
23,441,880 0,023
1,051,790 0.168 239,747 0.038 383,594 0.061
2,289,190 0.968 479,490 0.203 1,278,648 0.541 191,797 0.081
1,423,010 0.060 3,308,481 0.139 3,409,728 0.143 1,534,376 0.064
1,342,572 0.046 532,770 0.018
2,412,930 0.034 1,054,878 0.015 9,909,522 0,139 21,289,467 0.298
185,610 0.012 1,198,725 0.077 2,237,634 0.143 1,534,376 0.098
61,870 0.005 47,949 0.004 1,172,094 0.088 .
61,870 0.005 143,847 0.012 191,797 O;Ol6
479,490 0.113 106,554 0.012 575,39l 0.136
479,490 0.095
47,949  0.009
61,870 0.007 106,554 0.013
47,949 0.051
1,054,878 0.108 532,770 0.054
171,108 0,072
17,107 0.030
106,556 0.009
247,480 0.129 ~ 213,108 0.112
47,949 0.260 ' :
' 767,188 0.038
13,592,592 1,930 12,706,487 1.459 48,162,408 1.451 35,482,645 1.195
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Station B - Top (Cont.)

STATION B - Bottom

August. 16, 1967

#/liter mg/liter
2,301,564 1.500
507,377 0.639
16,367 0.200
1,636,700 2.400
165,468 0.094
191,797 0.411
540,111 1.600
3,068,752 0.012
191,797 0.002
191,797 0.811
1,150,782 0.048
26,467,986 0.106
4,027,737 0.258
575,391 0.022
81,835, 0.039
1,726,173 0.145
191,797 0.076
245,505  34.280
16,367 0.188
191,797 0,017
383,59 0.347
191,797 0.006
2,301,564 0.405

Peridinium triquetrum
Peridinium sp.
Katodinium rotundatum
Prorocentrum minimum
Gyrodinium estuariale
Gyrodinium aureolum
Glenodinum foliaceum
Peridiniopsis rotundata
Unarmored dinoflagellate
Spirulina sp.

2u Coccoid blue green
N1.5u Coccoid blue green
2x6u blue green filament
Katabrepharis ovalis
Rhodomonas amphioxeia
R. amphioxeia
Rhodomonas minuta
Calycomonas ovalis

3u flagellate:

3-5u flagellate
Carteria sp.
Pyramimonas

Pyrobotrys restrata
Eutreptiella
Thalissiosira nana
Cyclotella sp.
Skeletonema costatum
Cocconeis sp.
Nitzschia closterium
Nitzschia seriata

10u Cyst

Anabaena sp.

4%10u Pennate diatom
2x10u Cyanophyte
Kirchineliopsis sp.
7x35u pennate diatom
Pennate diatom 5x%5u
12%x5u flagellate
Peridinium sp.

5u Coccoild green
Chaetoceras sp.
Pleurosigma angueletum
Asterionella formosa
Pennate diatom

8u Cyst brown
Melosira sp.
Glenodintium aureolum
Coscindiscus sp.
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August 29, 1966 October 8, 1966
#/liter mg/liter #/liter mg/liter
119,873  0.077
119,873 0.176
290,922 14.83
3,491,064 0.059 12,346,919 0.210
38,110,782 0.152 16,662,347 0.067
9,891,348 0.178 1,558,349 0.028
872,766  0.139 1,318,603 0.211
119,873 0,051
239,746 . 0,031
581,844  0.024 , o
239,746  0.008
7,854,894 0.110
290,922  0.186 839,111  0.054
290,922  0.022
359,619 0.171
290,922 0.016 599,365  0.034
872,766  0.457
1,454,610 0.019 359,619  0.005
359,619  0.014
119,873  0.004
127,864 0,004
127,864  0.047
6,691,506 16.194

35,618,263

1.260



Station B - Bottom (Cont.)

November 5, 1966 November 19,1966 January 7, 1967 January 19, 1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter .
143,847 0.483 © 456,660 1.53 - 605,676 2.04
191,796 0.803
273,996 0.175 2,220,812 1.421
95,898  0.121 252,365  0.318 *
255,728 0.386 143,847 0.211 " 4,801,264 0.259 353,311 0.519
47,949 0.586 ' ' - 151,419. 1.850
143,843 0.309 91,332 0.196 50,473 0.108
511,456 0.009
25,061,344 0.100 6,185,421 0.025 10,685,844 0.043 3,835,958 0.015
16,074,432  0.016 4,239,732 0.004
511,456 0.082 95,898 0.015 151,419 0.024
511,456 0.216 479,490 0.203 908,514 0.384
i 730,656 0.309 353,311 0.050
239,745 0.008 | |
2,301,552 0.032 ! 527,439 0.007 4,138,786 0.058
767,184 0.049 4,801,264 0.307
1,004,652 0.075 605,676 0.045

50,473 0.004
: 50,473  0.004
143,844  0.068 91,332  0.043 100,946  0.048

143,847 0.008 91,332 0.005 151,419  0.009

127,864 0.002
335,643 0.249
47,949 0.173

47,949 0.002

127,864  0.003
353,311  0.129
239,745  0.061
95,898  0.011
91,332 1.05
504,730  0.032

30,175,904  0.869 9,350,052 3.340 39,194,096 4.010 19,078,794  8.042 <
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Station B - Bottom ( Cont.)

February 4, 1967 February 18, 1967 March 4, 1967 March 18, 1967
“#/liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter
2,513,920 0.008 917,290 3.080 4,208,883 14.14 3,068,736 10.31
1.806,880 1.156 667,120 0.430 5,380,977  3.444 671,286  0.430

942,720 1.188 166,780 0.210 266,385 0.336 191,796  0.242
B 191,796  0.282
416,950 5.080 53,277 0.650
549,920 1.591 166,780 0.358
83,390 0.959 191,796 2.200
9,427,200 0.038 4,753,230 0.019 6,446,517 0.026 10,261,086 0.041
' 56,196,228 0.056
1,649,760 0.264 667,120  0.107 266,385  0.043
235,680 0.100 83,390 0.035 372,939 0.158 479,490 0.203
372,939 0.051
53,277 0.002 191,796 0.007
83,390 0.001
1,438,479 0.092
157,120 0.012 95,898 0.007
213,108 0.019
166,780 0.014 213,108 0.018 383,592 0.032
_ 205,497 0.240 958,986 0.771 575,388 0,672
2,906,720 0.573 8,922,730 1.760 1,811,418 0.357 3,260,532 0.642
205,497 0.151 »
235,680 0.614 583,730 2.100 106,554 0.277 > 191,796 0.691
287,694 0.012
53,277 0.001
53,277 0.006
53,277 0.014 95,898 0.017
83,390 0.959 53,277 0.612
205,497 0.195
83,390 2,350
235,630 1.167 106,554 0.527 191,796 0.949
83,390 0.035 106,554 0.045
106,554 0.029 95,898 0.026
191,796  0.150
235,680 2.873
83,390 2.423
20,896,910 9.582 18,628,731 21.860 22,698,092 21.720 76,814,298 16.967
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STATION C =-"Top -

August 29,1966 October 8,1966 November 5, 1966
#/liter mg/liter #/1liter mg/liter #/liter mg/liter

Peridindum triquetrum 15,712 0.053

Katodinium rotundatum : 383,592 0.246 47,136 0.0630

Prorocentrum minimum 169,972 0.214 ‘ 68,848 0.087

Gyrodinium aureolum 309,040 3.770 7,856 0.096

Gyrodinium estuariale 370,848 0.545 95,898 0.141 149,264 0.219

Glenodinium foliaceum 19,640 0.042

Peridinium trochoideum 15,452 0.047

Armored dinoflagellate 15,452 0.027

Spirulina sp. 127,864 0.002 2,397,450 0.041

3u Cocgoid Blue green - 2,685,144 0.011

1.5u Coccoid blue green 160,457,400 0.161 345,664 J.0003
2x6u blue green filament 4,986,696 .090 3,356,430 0.060
lu filament 1,406,504 .001 1,917,960  0.002
Katabrepharis ovalis '
Rhodomonas amphioxeia . 191,796
R. amphioxeiz 10x4 191,796
R. minuta 127,864 0.005

Calycomonas ovalis

3u flagellate © 3,452,328 .048 863.082 .012 208,184 0.001
3-5u flagellate 767,184 .049 863,082 .055 102,128 0.007
Carteria sp. 78,560 C0.006
Pyramimonas sp-

Futreptiella hiruroidea 123,616 0.059 383,592 0.182 23,568 0.01L1
Thalassiosira nana o ‘

Cyclotella sp. ‘ v 39,280 ¢.021
Skeletonema costatum 1

Nitzschia closterium

N. seriata

Asteriorella japonica

Lepocenelis sp. 10x23

6u cyst.

15u diatom

Kirchireliopsis sp. 1,342,572 0.272

Selenastrum sp.

Ankestrodesmas falcatum

7%23 flagellate 255,728 0.243

Pennate diatom

Armored dinoflagellate 95,898 0.883

10u flagellate 383,592 0.201

5%7u flagellate 3,452,328 0,390 95,898 0.011

40u unarmored dinoflagellate

8u flagellate

Peridinium 20x23

Peridinopsis rotundata

Gyrodinium domunans

Gyrodinium metum

Calycomonas gracilis

Baullaria sp. '

2u armored dinoflagellate

15,580,876 5.491 175,705,182  2.439 1,620,408 0.610

o O

102,128 0.016
.081 412,440 0.017
.030

o O

[oNe]
o o
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Station C - Top (Cont.)

November 19,1966 January 7, 1967 January 19, 1967 . February 4, 1967

#/liter mg/liter #/liter mg/liter #/lité: mg/liter #/liter mg/liter

261,870  0.880 78,558 0.264 2,970,550 9.980 - 3,139,200  10.55
- 2,828,196 1.810 353,511 0.226 1,865,800 1.190 1,308,000 - 0.837

209,496 0.264 235,674 0.297 220,950 0.278 392,400 0.494

52,374 0.630 144,023 1.760 ‘ 130,800 1.590

942,732 1.380 824,859 1.210 270,050 0.397

130,935 0.281 52,372 0.112 98,200 0.211 130,800 0.281

5,188,400 0.021

209,496  0.0002 5,499,060  0.006 1,964,000  0.002
523,740  0.084 196,395 0.031 441,900 0.071 392,400  0.063
1,073,667 0.045 235,674  0.010 1,153,850  0.049 174,000 . 0.074
209,496  0.001 144,023 0.007 613,750  0.003
864,171 0.055 248,767 0.016
340,431 0.026 170,209  0.013 441,900  0.033
497,553 0.236 52,372  0.025
39,279  0.003
49,100 0.101 2,398,000  0.472
43,600 - 0.157
87,200  0.227
174,400  0.863
52,372 0.027 368,250  0.037
270,050  0.017
8,144,157 5.700 8,327,148  4.000 10,728,350 12.280 11,401,000 15.629
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Station C - Top ( Cont.)

February 18, 1967 March 4, 1967 March 18, 1967 April 5, 1967
#/liter mg/liter - #/liter  mg/liter #/1iter mg/liter #/liter mg/liter
8,052,441 27.06 72,608,675 243.97 © 3,030,156 10.180 285,880 0.961
5,171,893 "3.310 14,247,740 9.120 K 420,855 0.269
1,505,741 1.890 1,917,965 2.420 981,995 1.240 87,680 0.111
851,071 10.380 196,399 2.390 © 52,608 0.641
’ 589,197 0.866 © 113,984 0.167

280,570 - 0.602

‘ 2,191,960 0.009 24,550,016 0.098

5,740,274 0.006 56,114 0.001 194,098,564 0.19
2,749,614 0.440 547,990 0.088 84,171  0.014
261,868 0.011 273,995 0.116 196,399 0.008

273,995 0.036

383,594  0.013

720,137 0.004 821,985 0.012 84,171  0.004 5,753,910 0.081
392,802 0.025
327,335 0.025 2,191,960 0.164 56,114  0.004
28,057 0.013
130,934 0.011 56,114  0.005
273,995 0.031 191,797 0.045
4,713,624 0.929 841,716  0.166
130,934 0.962 84,171  0.062

56,114  4.700
273,994 0.116
327,335 0.033

1,369,975 0.321

35,072 0.403

31,076,003 45.080 96,994,230 256.48 7,042,313 15.830 225,553,105 2,547
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Station C - Top (Cont.)

April 15, 1967 June 20, 1967 July 20, 1967 August 16, 1967
#/1liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter
178,540  0.600 :
. 442,608 0.283 460,314 0.295
116,051 0.146 40,007 0.050 662,850 0.835 73,656 0.093
17,854  0.218 |
232,102 0.341 3,637 0.005 12,275 0.018 49,104 0.072
31,071,114 0.124 1,534,380 0.021 1,770,432 0.007 7,671,900 0.031
284,243,154 0.284 5,114,600 0.005 125,110,528 0.125 8,132,214 0.008
575,391 0,092 127,865 0.021
191,797 0.081 639,325 0.270 61,375 0.026 306,876 0.130
4,986,735 0.209 147,536 0.006 383,595 0.016
14,193,015 0.483 442,608 0.015 767,190 0.026
7,480,083 0,105 10,101,335 0.141 25,376,192 0.355 1,764,537 0.025
575,391 0.037 . 1,227,504 0.079
575,391 0.043 511,460 0.038 1,380,942 0.104
36,825 0.018 28,644  0.014
147,536 0.013 230,157 0.019
575,391 0.136
191,797 0.020
1,622,896 0.247 153,438 0.002
153,438 0.104
191,797 0.015 76,719 0.016
147,536 0.077 153,438 0.080
21,822 0.022 24,552 0.822
76,719 2,060
17,854 0.075
7,274 0.013
17,854 0.026 127,865 0.184
511,460 0.015 147,536, 0.004
8,927 0.087 ‘
4,092 0.038
330232,285 2,430 37,957,150 1.475 155,981,197 1.898 23,119,029 1.870
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STATION C - BOTTOM

Peridinium triquetrum
Katodinium rotundatum
Prorocentrum minimum
Gyrodinium aureolum
Gyrodinium estuariale
» Glenodinium foliaceum
Coscinococcus lineatus
Unarmored dinoflagellate
Thalassiosira nana
Armored dinoflagellate
Scenedesmus ‘
Peridiniopsis rotundata
10u Cyst
Spirulina sp.
3u Coccoid blue green
®1l.5 Coccoid blue green
2x6 Blue green filament
Carteria sp.
£1lu filament
Katabrepharis ovalis
Rhodomonas amphioxeia
R. amphioxeia 10x4
Rhodomonas minuta
Calycomonas ovalis
3u flagellate
3-5u flagellate
Eutreptiella hiruroide
Cyclotella sp.
10u diatom
7u flagellate
Skeletonema
Pleurcsigma
Nitzschia seriata
Nitzschia closterium
Diatom 70x1l5u
Mitschoid diatom
Rhizosolema
Eutreptiella
Asterionella ‘japonica
Plagiogramma
Peridinium sp.

~August 29, 1966 October 8, 1966 November 5, 1966
#/1liter mg/liter #/liter mg/liter = #/liter mg/liter
- 11,223 0.038
159,831 0.102 22,446 0.014
200,876 0.253 100,946 - 0.127 134,676 0,170
22,446 . 0.274
123,616 0,182 201,892 0.297 460,143 6.675
100,946 0.217 44,892 0.096
154,420 1.780 100,946 0.549
123,616  0.377
11,578,310  0.027 3,432,164 0,058
23,974,650 0.096 20,088,254 0.080
30.527,721 0.031 44,820,024 0.045
1,917,972 0.035 5,249,192 0.095
78,561 0.006
2,321,758 0.002
100,946 0.016 291,798 0.047
100,946 0.043 1,290,645 0.054
157,831 0.067
100,946 0.003
6,393,240 0.090 1,615,136 0,023 583,596 0,003
639,324 0.041 706,622 0.045 325,467 0.021
100,946 0.048
319,662 0.075
319,662 0.056
22,446 0,017
11,223 0.005
66,590,831 3.211 1.647 3,299,562 1.420
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Station C - Bottom (Cont.)

November 19, 1966 January 7, 1967 January 19, 1967 February 4, 1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter #/1iter ‘mg/liter
64,260  0.216 20,948  0.070 1,332,755  4.500 3,240,600 10.890
285,600 0.183 528,700 0.335 1,150,378 0.736 216,040 0.013
157,080 0.198 183,295 0.231 294,609 0.371 648,120 0.817
14,280 0.174 26,185 0.319 112,232 1.370 ‘
714,000 1.050 335,168 0.492 84,174 0.124 o
28,560 0.060 31,422 0.067 140,290 0.301 255,320 0.548
19,640  0.083
14,280 0.001
178,058  0.009 4,006,560  0.004
628,320 0.0006 1,696,788 0.002 3,591,424 0.004
149,940 0.011 225,191 0.017 420,870 0.032
335,580 0.054 261,850 0.042 364,754 0.058 549,920 | 0.088
406,980 0.017 151,873 0.064 1,192,465 0.050
99,960 0.001 225,191 0.001 308,638 0.002 157,120 '0.0001
221,340 0.014 130,925 0.008 603,247 0.039 255,320 0.016
142,800 0.068 26,185 0.012
70,145 0.035 333,880 0.175
224,464 0.044 176,760 0.035
39,280 0.001
5,237 0.004 19,640 0.071
7,140 0.005 28,058 0.021
- 42,087 0.003
142,800 0.068 56,116 0.027
42,840  0.021
3,455,760  2.143 A4,252}207 1.690 7.680 9,918,200 12.740

10,016,706




Station C - Bottom (Cont.)

February 18, 1967 March 4, 1967 March 18,. 1967 April 15, 1967
#/liter mg/liter #/liter mg/liter #/1liter mg/liter #/liter mg/liter
4,085,120 13,73 982,000 3.300 4,713,600 l5.800 771,540 2.590
2,042,560 S 1,307 1)139,120 0.729 471,360 0.302 ‘
1,885,440 2.376 - 68,740 0.087 942,720 1,200 420,840 0.530
157,120 1.920 49,000 0.599 549,9ZQ 6.700 11,690 0.143
235,680 0.346 19,640 0.029 549,920 ~ 0.808 127,864 0.282
392,800 0,843 58,920 0.126 314,240 0.674
117,840 0.010 117,840 0.124
39,280 0.02¢9
432,080  0.226
7,620,320 0.030 2,121,120 0.002 392,800 0.002 58,178,120 0.233
65,466 0,005 68,740 0.005 157,120 0.012
1,571,200 0.002
1,728,320 .. 0.277 491,000 = 0.079 235,680 0.038 255,728 = 0.041
78,560 0.033 235,680 .0.010 235,680 0.010 . '
127,864 0.005
255,728 0.009
654,660 0.003 108,020 0.0005 392,800 0.002 2,940,872 0.041
1,211,121 . 0.078 68,740 0.004 471,360 0.030 767,184 0.049
39,280  0.019 |
392,800 0.093 9,820 0.022 471,360 0.247 127,864 0.060
9,820  0.022
7,227,520 1.424 333,880 , 0.066 157,120 0.031
78,560 2.200 9,820 0.277
78,560 0,205 49,100 0.177 117,810 0.087
19,640 0.014 11,690 0.009
78,560 0.206 - 294,600 0.154
117,840 - 0.087
78,560 4.527 9,820 0.566
39,280 0.019
68,740 0.340
58,450 0.245
78,091,727 29.602 . 7,000,660  6.98 12,019,650 26.100 5,877,314  4.236
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STATION D = Top

Peridinium triquetrum
Katodinium rotundatum
Prorocentrum minimum
Prorocentrum micans
Gyrodinium aureolum

G. estuariale

G. metum

Glenodinium foliaceum
Peridinium trochoideum
P. sp.

Unarmored dinoflagellate
Peridinium sp.
Peridiniopsis rotundate
Spriulina sp.

3u Goccoid blue green
§L.5u Coccoid blue green
2x6 Blue green filament
2x5u Blue green filament
<ly filament
Katabrepharis ovalis
Rhodomonas amphioxeia
R. amphioxeia 10x4
Rhodomonas minuta
Calycomonas ovalis

3u flagellate

3-5u flagellate
Carteria sp.
Pyramimonas sp.
Anabaena sp.

Cyclotella sp.
Navicuboid diatom
Kirchineliopsis 25x5u
Cocconeis 3x8u

Centroid diatom 13u

10u Cyst

Asterionella japonica
Nitzchia closterium
Thalsssiosira nana

August 29, 1966

October 8,1966

 November 5, 1966

12u unarmored dinoflagellate

Plagiogramma vanheurchi
Skeletonema costatum
Naviculeoid diatom 3x7
Calycomonas gracilis
Westella sp.

Nitzschia seriata
Rhizosolenia fragilinima

Cocconeis scentellum 120x12

Coscinodiscus sp.
Thalassiosira 10x12
Pleurosigma angulatum
Centroid diatom 60u
Eutreptiella hirruroidea
Gymnodinium nelsonii
Coyptomonas sp.
Polykrikos hartnanic
Melosina monaformis

10u flagellate

#/liter mg/liter #/liter mg/liter  #/liter mg/liter

11,690  0.008
35,070  0.044
11,690  0.136
11,690  0.136

46,760 383,594  0.564

23,380  0.029 191,797  0.411
46,760  0.143
58,450  1.960

3,644,143 0,062 17,261,730 = 0.293

37,208,618  0.149 27,043,371  0.108

5,562,113  0.100 2,685,158  0.048

191,797  0.003

4,794,925  0.004 10,548,835  0.010

191,797  0.031

383,5%  0.162

191,797  0.025
2,301,564  0.097

3,644,143 0,051 5,178,519  0.073
1,342,579  0.086
958,985 0,013
383,594  0.022
191,797  0.072
191,797  0.023

191,797  0.039

60,469,748  3.135 64,443,792  1.814 --- —--




Station D ~ Top (Cont.)

November 19,1966

January 7,

1967

January‘19, 1967

‘ : February 4, 1967
#/liter mg/liter #/liter mg/liter #/1liter mg/liter #/liter meg/liter
» 196,714 0.661 981,800  3.299
566,886  0.363 1,081,927 - 0.690 883,620  0.566
: 147,270  0.006 .
188,962 - 14,500 198,357 1,200
885,213 1,300 49,090  0.072
697,444 1,500 98,180  0.211
98,357  0.900
21,446,403  0.086 7,841,923  0.031 5,507,992  0.022 4,909,000  0.020
81,426,587  0.081 26,454,680  0.027 10,917,627 0.011
697,444 0,013 R
1,046,166  0.167 283,443 0,045 393,428  0.063 490,900  0.079
174,361  0.074 188,962 - 0.080 491,785  0.208 539,990  0.228
348,722  0.045 377,924  0.049 983,570 0.128 '
49,090  0.002
2,615,415  0.037 : 1,521,790  0.021
1,220,527  0.078 9,731,543  0.623 10,327,485  0.661 2,749,040  0.176
196,714 0,015
94,481  0.008 98,357  0.009
30,000  0.0004
871,805  0.049 94,481 0,005 98,357  0.006
196,714  0.037
94,481  0.011
1,220,527  0.638
94,481  0.468 196,360  0.972
94,481  0.069
188,962  0.016 98,357  0.008
283,443  0.257
786,856  0.393
393,428  0.078 3,927,200  0.774
294,540  0.005
600  0.035
1,600  0.102
3,000  0.085
111765,401  2.870 47,579,133 - 16.663 32,851,238 6.677 16,875,070  6.830




Station D - Top ( Cont.)

February 18, 1967 March 4, 1967 March 18, 1967, Aprii 4, 1967
#/liter mg/liter #/liter mg/liter fE/liter mg/liter #/liter mg/liter
1,964,000 6.600 42,620 0.143 3,143,595 10.56 306,875 1.030
687,400 0.440 426,200 0.273 342,495 0.219 147,536 0.093
98,200 0.124 449,085 0.566 294,600 0.370
196,400 0.002 42,620 0.520 568,841 6.930
684,990 1.000 110,475 0.161
196,400 0.421 68,499 0.147
13,649,800 0.055 4,858,680 0.019 6,644,403 0.027 26,999,088 0.085
21,395,240 0.021 39,729,420 0.040 108,940,696 0.109
687,400 0.110 83,240 0.013 205,497 0.033
42,620 0.018 68,499 0.029
68,499 0.002
170,480 0.002 410,994 0.006- 5,901,440 0.060
170,480 0.011 410,99 0.026 737,680 0.042
68,499 0.006
255,720 0.029 684,990 0.038 590,144 0.135
166,780 0.032
42,620 0.001
1,961,400 0,040
127,860 0.633 166,780 0.826
196,400 0.144 68,499 0.050 147,536 0.104
: 273,996 0.023 147,536 0.009
6,677,600 1.320 681,920 0.134 1,849,473 0.364
83,240 0.001
511,440 0.007
42,620 0.111
166,780 9.600
68,499 0.230 147,536 0.018
205,497 1.030
205,497 0.232
21 0.001
184,361 0.085
147,536 0.022
24,550,000  9.256 29,020,220  1.990 . 56,721,101 32.02 3.323
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Station D - Top (Cont).

April 15, 1967 April 29, 1967 May 13, 1967 - June 20, 1967
#/liter « mg/liter #/liter me/liter #/liter  mg/liter #/liter mg/liter
187,040 - 0.629 ‘
95,898 0.061 63,932 0.041
350,700 0.442 35,168 0.042 18,185 0.023
3,637 0.042
23,380 0.285 4,396 0.053 10,911 0.133 17,274 0.088
210,420 0.595 747,732 0.109 18,185 0.026
4,396  0.005
4,396 0.000
17,584 0.052 3,637 0.010
21,980 0.202 3,637 0.034
36,057,836 0.144 6,904,656 0.005 511,456 0.002 2,239,634 0.009
1201281480 1.200 20,330,376 0.020
575,391 0.092 479,490 0.075 319,660 0.051 479,493 0.076
287,694 0.117 639,320 0.264 958,986 0.400
671,286 0.025 1,022,912 0.043 3,995,775 0.167
191,797 0.007 191,796 0.003 1,278,640 0.040 10,389,015 0.350
2,876,955 0.040 3,644,124 0.039 1,917,960 0.024 16,142,931 0.106
767,188 0.049 767,184 0.043 767,184 0.043 639,324 0.037
95,898 0.007 511,456 0.035 159,831 0.010
575,391 0.136 287,69 0.064 511,456 0.118

191,797 0.023
191,797 0.005

255,728 0.040
95,898 0.050

159,831  0.118
319,662  0.024
191,797  0.046

479,493  0.0l4

191,796 0.022 127,864 0.152
191,797  0.177 8,792 0.036 7,274  0.031

7,274  0.205
159,831 0.363
159,831 0.073

36,370 0.036 159,831 0.125
191,797 0.028 191,796 0.098 159,831 0.082
1244056563 3.897 34,215,234 1,039 8,213,926 1,660 36,632,395 2.104
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Station D - Top (Cont.)

July 20, 1967 August 16, 1967
¥/liter mg/liter #/liter mg/liter
147,536  0.093 613,752 0.393

16,366 0.021

441,882 0.649

32,732 0.100

16,228,960 0.047 6,214,239 0.087
110947,072 0.111

147,536 0.023 76,719 0.012
147,536 0.004 1,156,785 0.048
6,639,120 0.203 6,137,520 0.209
12,393,024 0.171 5,063,454 0.020
1,180,288 0.070 767,190 0.049

537,633 0.040

442,608 0.101 383,595 0.180

590,144  0.042
16,366  0.548

147,536 0.004

76,719 0.036
16,366 1.050
76,719  0.008
32,732 4.570

147,536 0.012

209158,892 0.882 22,351,769 8.020

e ]




STATION D - BOTTOM

August 29, 1966

October 8, 1966

November 5, 1966

#

[/liter

mg/liter

#/liter

mg/liter  #/

liter

mg/liter

Peridinium triquetrum
Peridinium trochoidemun
Katodinium rotundatum
Prorocentrum minimum
Gyrodinium aureolum

G. estuariale

G. metum

Gymnodinium nelsonii
15u Armored dinoflagellate
Unarmored dinoflagellate
Unarmored dinofla. 20x48
Spriulina sp.

3u Goccoid blue green 8
€l.5 Coccoid blue green
2x6 blue green filament
Klu filament
Katabrepharis ovalis
Rhodomonas amphioxeia

R. amphioxeia 10x5
Rhodomonas minuta
Calycomonas awvalis

3u flagellate

3=5u flagellate
Glenodinium folicaceum
20u armored dinoflagellate
Ankistrodesmus sp.
Butreptiella huroroidea
Ansbaena sp.

10u flagellate

Navicula sp. 5x13
Kirchineliopsis sp.
Cyclostella sp.

Pennate diatom 46x53
Cocconeis sp.

Nitzschia closterium

7u flagellate

Pyrammonas sp.
Pleurosigma angulosa
Coscinodiscus sp.
Carteria sp.

Pyrobatrys rostrata

- Skeletomema costatum
Thalasiosira nana
Peridinicpsis rotunda
Asterionella sormosa
Nitzschia seriata
Melosira sp. 15u
Pleurosigma sp.
Plasiograma wvancheurchia
Melosira moniliform
Cocconeis scutellum 23x12
Diatoma sp. 7x10-20u

31,934

15,967
79,855

255,728
15,967
15,967
11,179

1,597
2,173,688
4,390,240

3,580,192
7,406,504

255,728
511,456
2,813,008
1,406,504
63,868

15,967
127,864

127,864

0.097

0.020
0.974

0.367
1.030
0.028
1.200
0.024
0.037
0.506

0.064

0.108
0.022

0.374
0.090
0.137
0.067
0.008

0.032

348,722

15,692,490
18,133,544

6,102,635
8,718,050
348,722
348,722

348,722

5,928,274

178,361
1,394,888
523,083
174,361

0.512

0.267

182,663
365,327

365,327

0.073 20,923,650

0.110

0.056

365,327
365,327

0.148 1,461,308

0.015

0.083 5,114,580
2,557,290

0.083
0.059
0.274
0.020

182,662

730,654
547,990
182,663

2.230
0.053

0.006
0.125

0.0003
0.058
0.618

0.072
0.164

0.087

0.015
0.031
0.028

10

3,301,059

5.206

58,240,574

1.697 33,244769

3.489




Station - D - Bottom (Cont.)

November 19,1966 January 7, 1967 January 19, 1967 February 18, 1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter #/liter mg/liter
, : 66,137 0.222 1,227,250 4,124
182,663 0.117 132,274 0.085 2,116,384 1.35 343,630 0.220
182,663 0.230 331,685 0.418
66,137 0.806 98,180 1.200
182,663 0.268 132,274 0.194 331,685 0.487 98,180 0.144
: 1,917,973 2,754
182,663 11.76
66,137 0.001
25,938,146 0.363 9,259,180 0.037 6,745,974 0.027 4,369,010 0.017
48,588,358 0.049 13,425,811 0.013 15,211,510 0.015
182,663 0.029 132,274 0.021 539,990 0.086
2,009,293 0.850 396,822 0.168 491,090 0.208
529,096 0.069
913,315 0.038 132,274 0.006
913,315 0.031
4,201,249 0.059 4,629,590 0.065 5,027,412 0.071
66,137 0.004 3,289,030 0.211
331,685 0.712 196,360 0.421
182,663  0.087
132,274 0.003
182,663 0.010 462,959 0.026
182,663  0.026
182,663 0.134 98,180 0.07z
2,009,293 0.354
132,274  0.012
49,090 1.384
66,137  0.101
793,644 0.060
66,137 0.005 -
8,836,200 1.741
147,270 0.012
392,720 1.949
147,270 0.383
441,810 0,186
86,216,936 14.40 28,042,088 0.515 34,659,788 7.37 20,765,260 12.357



Station D - Bottom (Cont.)

March 4, 1967 March 18, 1967 © April 15, 1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
3,252,348 10,930 595,678 2.000 98,200 0.330
1,651,587 1.060 232,480 0.149 119,873 0.077
201,696 0.254 639,320 0.806 159,575 0.201

213,108 2.600 392,89 4,790
174,360 0.256 257,775 0.379

11,347,121 0.011

119,873 0.108

4,528,545 0.018 4,591,480 0.018 29,009,266 0.116

13,692,189 0.014 23,364,240 0.023 515,550,000 0.516
232,480 0.004

372,939 0.060 ~ 58,120 0.009 239,746  0.038
426,216 0,180 116,240 0.049
116,240 0.049

53,277 0.002 116,240 0.004 :
1,917,972  0.027 523,080 0.007 1,798,095 0.025
290,600 0.019 119,873  0.008

116,240 0.249
53,277 0.094
106,554 0.003

58,120 0.007
106,554 0.006 464,960 0.026
119,873 0.403

53,277 0.039 116,240 0.085
58,120 0.010

106,554 0.008 232,480 0.017
2,344,188 0.460 697,440 0.137

266,385 0.022 116,240 0.010

106,554 1.220

53,277 0.264 58,120 0.288

159,831 0.576 174,360 0.628

116,240 0.091
58,120 1.640
232,480 0.116
116,240 0.078
58,120 0.195
116,240 0.049

29,666,328 17.83 45,580,333 11.820 547,592,149  2.200
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STATION E - Top

August 29, 1966

October 8,

1966 November 5, 1966

#/liter mg/liter

#/liter

Peridinium triquetrum
Peridinium trochoideum
Katodinium rotundatum
Prorocentrum minimum
Gyrodinium aureolum
G. estuariale
G. metum
Glenodinum foliaceum
Unarmored dinoflagellate
Peridinium sp.
Peridiniopsis rotundata
Spirulina sp. 2,876,955
3u Coccoid blue green 19,755,091
«1.5u Coccoid blue green29,153,144
2x6u Blue green filament 5,945,707
< lu filament
Katabrepharis ovalis
Rhodomonas amphioxeiz
R. amphioxeiz 10x5
Rhodomonas minuta
Calycomonas ovalis
3u flagellate
3-5u flagellate
Carteria sp.
Euireptiella hurriroides
Cyclotella sp.
Navieula sp. 4x10
Kirghineliopsis sp.
Nitzschia closterium
10u Cyst.
Skeletonema costatum
Asterionella formosa
Pyramimonas sp.
Nitzschia seriata
10u Centric diatom
50u Centric diatom
Pleurogigma angulatum
Asterionella japonica
Chaetocerus laciniosum
Sphaerocystis 3u
Thalassiosira nana
Nitzschiod diatom 20x10
10u flagellate
Armored dinoflagellate
Polykrikos hartmanni
Gymnodinium nekonii
Ochromonas sp. 6u
Unarmored dinoflagellate 13u
Coscinodiscus sp. lOu
Calycomonas gracilis

191,797  0.282

383,594 19.550

.049
.079
.029
.107

OO OO

383,59  0.162
958,985  0.040
4,986,722 0.070
575,391  0.043
383,594  0.091

191,797 0.008
191,797 0.005

191,797
575,391
191,797

25,509,001
15,343,760

7,096,489
9,973,444
383,594
575,391

11,316,023
3,068,752

191,797

191,797
383,59

mg/liter “#/liter meg/liter

2.340
0.845
0.275

442,608  0.650

147,536 7.520

0.434
0.061

0.005
0.083

295,072
20,655,040

0.128
0.0002
0.061
0.252

0.0001
0.047
0.063

147,536
295,072
147,536

0.158
0.196

4,721,152
147,536

0.066
0.009

0.045 442,608  0.105

0.141
0.201

65,978,168 20.514

74,992,627

5.139 27,441,696  8.548




Station E - Top (Cont.)

November 19, 1966 - - ' January 7, 1967 Janﬁary 19, 1967 February 4, 1957

#/liter mg/liter #/liter mg/liter  #/liter mg/liter #/liter mg/liter
136,998 0.460 66,137 0.222 458,262 1.540
342,495 0.219 2,050,247 1.310 .1,309,320 0.838

261,864  0.330
; 66,137  0.806
504,730 0,741 205,497  0.302 661,370  0.971
100,946  0.145 132,274  0.190
‘ 65,864  0.141
201,892  10.29

100,946  1.160

12,113,520 0.048 5,137,425 0.021 - 7,341,207  0.029 7,528,590 0.030

52,088,136 0.052 26,098,119 0.026 13,491,948 0.014
302,838 0.048 205,497 0.033 132,274  0.021 458,262 0.073
504,730 0.214 68,499 0.029 595,233 0.252 196,398 0.083
136,998 0.018 132,274 0.170 '

302,838 0.013
196,398 0.007
2,119,866  0.030 ’ S 6,745,974  0.09
1,514,190 0.097 7,603,389 0.049 - 32,208,719 4,132

205,497 0.015 264,548 0,020
' o , 66,137 0.031
403,784 0.095 - 66,137  0.016 392,796 0.093

342,495  0.137
' 66,137  0.049

273,996  0.054 198,411  0.039 6,546,600 1,290
68,499  0.339
132,274  0.012
130,932 0.472

9,352 0.088

28,056 0.791
589,19 0.003

509,730 0.264

70,763,146 13,198 40,825,404 1.619 32,208,719 4,132 18,171,888 5.779
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Station E - Top ( Cont.)

February 18, 1967
#/liter mg/liter
1,182,000 0.757
472,800 0.596
78,800 0.169
6,776,800 0,027
1,576,000 0.252
78,800 0.037
472,800 0.112
9,850,000 1.940
78,800 0.284
472,800
236,400 0.002
236,400 0.224
21,039,600 4,399

March 4, 1967 March 18, 1967 April 5, 1967
#/liter mg/liter #/1liter mg/liter #/liter  mg/liter
40,635 0.137 1,346,736 4.530 717,592 2.400
9,442 0.029
582,435 0.373 280,570 0.180
13,545 0.017 336,684 0.424 226,608 0.286
56,114 0.684 9,442 0.115
336,684 0.495 75,536 0.111
112,228 0.241 18,884 0.041
56,114  0.645
2,329,340  0.009 7,575,390  0.030 35,674,242  0.499
237,828,280 0.238
67,725 0.011 112,228 0.018
203,175 0.086 56,114 0.024
40,635 0.001
2,109,767  0.030
135,450 0.056 448,912 0.106 383,59% 0.347
112,228 0.083
866,880 0.171 1,122,280 0.221
135,450 56,114 0.281
112,228 0.556
731,430 0.010 224,456 0.003
108,360 0.010
56,114  0.028
56,652  0.005
5,119,610 0.880 12,401,194 8.547 277,110,039 4,146




Station E - Top (Cont.)

April 15, 1967

May. 13, 1967

. June 20, 1967

July 20, 1967

#/liter. mg/liter
181,458 0.610
10,674 0.033
362,916 0.457
10,674 0.130
277,524 0.408
10,674 0.023
33,564,475  0.134
478341,718 0.478
383,59 0.061
575,391 0.243
2,876,955  0.040

383,59% 0.025
958,985 0.031

191,797 0.045

#/liter mg/liter H#/liter mg/liter - #/liter mg/liter
35,071 0.107 N
70,142 0.045 ©.295,072 0.189 191,797 - 0.123
9,442  0.012 | | ,
30.094  0.057
35,071 0.004
9,442 0.020
9,442 0.087
385,781 0.005 5,753,904 0.081 7,096,489 0.099
, 73,768 0.012
526,065 0.223 1,254,056 0.531
1,437,911 0.060 2,729,416 0.115 958,985 0.040

1,508,053 0.051
1,052,130 0.015
280,568 0.018
245,497 0.018
70,142 0.033
280,568 ~0.254
35,071 0.004

286,568 - 0.055

35,071 0.003

105,213 0.055

575,391 0,101
32,022 0,232
191,797  0.022
518929,639  3.073

18,884 0.121
70,142 0.016
6,539,368 1.266

7,081,728  0.241
0.084
442,608  0.028
811,448  0.061

5,975,208

368,840  0.087

147,536 0.0

- 73,768

295,072  0.009

- 0.006
73,768 0.054
368,840 0.193

6,329,301 0.215
19,391,497 0.272
383,59% 0.025

191,797 = 0.045

2,301,564  0.147

958,985 0.081

25,745,032 1.704
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Station ¥ - Top (Cont.) .. STATION E - BOTTOM

August 16, 1967 August 29, 1966 October 8, 1966
#/liter mg/liter #/liter mg/liter #/liter mg/liter
' Peridinium triquetrum
Peridinium trochoideum 191,797 0.588

Katadinium rotundatum

Prorocentrum minimum

Gyrodinium aureolum

G. estuariale 205,497 0.302
G. metum ’

Glenodinium foliaceum

Gymnodinium nelsonii 383,594 24.700

Peridiniopsis rotunda

Peridinium sp. 25X%28

Gyrodinium dominans

14,028  0.171
757,512  1.100

Spirulina sp. 2,876,955  0.049 7,260,89 0.123
13,169,992 0.033 3, occoid blue green 22.823.843 0.091 4,315,437  0.017
<1,5 Coccoid blue green 49,100,032 0.049 44,387,352 0.044
3x6 Blue green filament 5,945,707  0.107 547,992 0.010
Slu filament 6,904,692  0.007 2,260,467 0.002
Katabrepharis ovalis 191,797 0.031 205,497 0.033
Rhodomonas amphioxeia 273,996 0.116
R. amphioxeia v
1,662,232 0.070 . '
6,265,336 0.213 %élmzzigias ovalis 136,998 0-006
4,858,832  0.068 J
767,184 0.049 Ju flagellate 4,794,925 0.067 2,602,962 0.036
255728 0019 3-Su flagellate 191,797 0.012
1% 028 0.007 Carteria 383,594  0.029 136,998 0.010
’ ) Cyclotella sp. 383,594  0.091 68,497 0.016
Thalassiosira nana 191,797 0.016
Ankistrodesmus 2x20 575,391  0.018
Flagellate 5x10u 616,491 0.088

Pennate diatom 3x38
Unarmored dinoflagellate
Pleyrosigma angulosa
Cocconeis sp.
Nitzschia closterium
Kirchineliopsis sp.
Pyramimonas sp.
Nitzschia seriata
Chaetoceras sp.
Pennate diatom 20x8
Skeletonema costatum
Cocconeis scutelum
Melosira sp.
Plagiogramma cuheuichi

255,728 0.022

255,728  0.134

94,939,515 25.851 63,019,080 0.806
14,028 1.960

383,592  0.012
28,673,948  3.880
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Station E -~ Bottom (Cont.)

November 5, 1966 - November 19, 1966 January 7, 1967 January 19, 1967
#/liter mg/liter #/1liter mg/liter #/liter mg/{liter #/liter mg/liter
273,996  0.921 116,241 390.600
547,992 0.351 1,859,856 1.190
119,873 0.151 91,332 0.015 464,964 0.586
91,332 ° 1.110 116,241 1.420
198,411 0.292 273,996 0,403 116,241 0.171
132,274 0.190
273,996 0.588
119,873 - 1.380 116,241 1.340
119,873 1.100 '
132,274 0.326
462,959 0.008 , , :
14,946,962 0.060 16,062,982 0.064 7,215,228 0.029 11,740,341 0.047
‘ 21,853,308 0.022
132,274 0.021 119,873 0.019 365,328 0.058 464,964 0.074
132,274 0.056 239,746 0.101 464,964 0.197
264,548 0.113
' 119,873 0.005 273,996  0.012
. 119,873  0.004
1,587,288 0.022 2,277,587 0.032 456,600 0.006 3,370,989 0.047
330,685 0.021 1,198,730 . 0.077 1,976,097 0.127
66,137 0.016 239,746 0.0003 348,723 0.082
182,664  0.015
66,137 0.008 182,664  0.021 116,241 0.013
119,873 0,137
182,664  5.150
91,332 0.011 116,241 0.013
239,746 1.759 182,664  0.134
461,660 0.012
929,928  0.082
116,241 0.391
18,452,223 1,132 21,097,648 - 4.832 11,147,444  8.835 44,287,824  396.400
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Station E - Bottom (Cont.)

February 18, 1967
#/liter mg/liter
65,460 0.220
196,380  0.126
163,650 0.206
4,123,980  0.017
523,680  0.084
98,190 0.042
32,730 0.024
98,190 0.256
22,730 0.031
2,796,680 0.551
8,131,670 1.555

March 4, 1967 March ‘18, 1967 April 15, 1967
#/liter mg/liter #/1liter mg/liter #/liter mg/liter’
261,540 0.879 1,917,960 6.44 135,728 0.456
348,720 0.223 127,864 0,081 i , ,
383,592 0.483 319,360 0.402
| 23,952 0.292
127,864 0.188 151,696 0.223
255,728 0.549
127,864 1.470
4,882,080 0.020 13,809,312 0.055 42,194,340 0.169
5,841,060 0.006 40,405,024 0.040
261,540 0.005
1,046,160 0.167 511,456‘ 0.082
174,360 0.074 255,728 0.108
87,180 0.011
255,728 0.011
87,180 0.003 383,592 0.013 »
348,720 0.061 1,534,368 0.022 6,329,301 - 0,089
1,394,880 0.089 575,391 0.037
383,592 0.029 o »
87,180 0.059 767,184 0.181 383,59% 0.043
174,360 0.015
174,360 0.031 191,797 0.100
87,180 0.010 1,406,504 0.160
127,864  3.610
610,260 0.552
127,864 0.094
697,440 0.017 255,728 0.006
697,440 1.815 127,864 0.461 191,797 0.012
87,180  0.083
174,360 0.056
1,917,960 0.734 2,940,872 0.579
255,728 0.859
255,728 0.200
127,864 3.610
19,441,140 4,934 66,872,872 19.330 2,620

73

50,497,954



STATION F - TOP

Peridinium triquetrum
P. trochoideum
Katodinium rotundatum
Prorocentrum minimum

P. micans

Gyrodinium aureolum

G. estuariale

G. metum

G. dominans

Glenodinium foliaceum
Peridiniopsis rotundata
Unarmored dinoflagellate
Ceratium linneatum
Spirulina sp.

3u Coccoid blue green

<l.5u Coccoid blue greenl39,244,622

<1lu filament

2%x3 Blue green filament
Anabaena sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
Rhodomonas minuta
Calycomonas ovalis

3u flagellate

3-5u flagellate
Carteria

Eutreptiella hiruroidea
Cyclotella sp.
Nitzschia seriata

N. closterium
Asterionella formosa
Skeletonema costatum
Coscinodiscus sp.
Thalassiosira mnana

T. nardenskoidea
Melosira moniliformis
Melosira sp.

Gyrosigma sp.
Flagellate 5x12u
Kirchineliopsis sp.
Naviculoid diatom 3x12
Plagiogramma vanheurchi
Cocconeis ocutellum
Pleurosigma angulosa
Pennate diatom 3x6u

P. diatom 8x3u
Parachoysidalis estuaris
Actinoptycus undulatus
Cryptomonas

Pyrammonas sp.

August 29, 1966 October 8, 1966 November 19, 1966
#/1liter mg/liter #/liter _ mg/liter #/liter mg/liter
77,660 - 0.098
7,060 0.082
239,746 0.352
3,530 0.008 119,873 0.257
191,797 0.125 119,873 0.078
3,530 0.190
1,342,579 0.023 22,832,875 0.388
21,673,061 0.087 11,507,769 0.046 14,984,125 0.060
0.139 66,889,134 0.067
4,027,737 0.004 6,393,205 0.006
22,823,843 0.411 1,643,967 0.030
767,188 0.010 547,989 0.007
‘ ) 182,663 0.030 359,619 -0.058
383,59 0.162 182,663 ' 0.077 479,492 0.203
575,391 0.024 359,619 0.015
191,797 0.007 182,663 0.006
3,644,143 7 0.051 9,133,150 0.128 1,917,968 0.027
383,594 0.025 2,009,293 0.129 2,157,714 0.138
191,797 0.014 365,326 0.027
3,530 0.002
182,663 0.043 119,873 0.028
' 383,594 0.032
191,797  0.045
365,326 0.009
196,111,844  1.538 55,529,552 0.926 87,747,036  1.283




[}

Station F - Top (Cont.)

#/liter mg/liter #/liter me/liter #/liter mg/liter #/liter = meg/liter
76,719 0.258 24,550 0.082 191,797 0.644
24,550 0.074 '
191,797 0.121
153,438 0.193 34,370 0.043
76,719 0.935
76,719 0.113 98,200 0,139
19,640 0.048
127,864  0.274
4,910 0.056
24,550 0.022 191,797 0.173
7,671,840 0.031 5,984,082 0.024 20,905,873 0.084 37,784,009 0.151
' 105,488,350 0.11 190,262,624 0.190
383,595 0.0004
191,796 0.031 383,59 0.061
63,932 0.027 76,719 0.032 ,
| 575,391  0.024
191,796 0.007 76,719 0.003
2,940,872 0.041 230,157 0.003 4,219,534 0.059 4,794,925 0.067
76,719 0.021 191,797 0.034
127,864  0.010
255,728 0.060 613,752 0.145 767,188 0.181 191,797 0.011
255,728 0.921 76,719 0.002
127,864 0.633
1,150,776 0.227
191,796 0.959 690,471 3.450 9,820 0.063
63,932 0.005 76,719 0.611
63,932
1,074,066 1.060 73,650 - 0.073
153,438 0.120
76,719 0.007
127,864 0.012 843,909 0.076
2,531,727 1.260
383,595 1.290 191,797 0.023 191,797 0.023
76,719 1.960 9,820 0.277
76,719 2.160
843,909 0.061
191,797 0.003
13,553,584 3.237 14,729,998 13.850 132,472,193 1.380 234,567,731 1.350
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Station F - Top .(Cont.)

April 29, 1967 - August 16, 1967
#/liter mg/liter #/liter mg/liter
39,920 0.367
7,984 0.001

151,696 0.191

151,696  0.219
31,936  0.046

8,734,999 0.035 3,308,481 0.013
12,658,536

287,69 0.046 47,949 0.008
479,490 0.203 95,898 0.041
671,286 0.028 v 671,286 0.028
191,796 0.007 - 623,337 0.021
2,301,552 0.032 5,514,135 0.077
0.006

287,694 0.018 47,949
191,796 0.014 ~

671,286 0.038

95,898 0.019
223,552 1.440
287,694  0.242

95,898  0.010
191,796 0.023

95,898 0.033
191,796 0.026

5 0.001
95,898 . 0.007
95,898 0.008

27,082,918 2.723 11,459,811 0.530




STATION F =~ BOTTOM

October 8, 1966

August 29, 1966 November 5, 1966

\ #/1liter mg/liter #/liter - mg/liter ~#/liter mg/liter
Peridinium triquetrum - h ' LoLs o
P. trochoideun
Katodinium rotundatum 213,108 0.014
Prorocentrum minimum 75,324 0.095 191,797 0.242
P. micans 5,382 0.062
Gyrodinium aureolum 16,146 0.197
G. estuariale 191,797 0.282 106,554 0.157
Glenodinium foliaceum 5,382 0.012
Ceratinium linneatum 5,382 0.290
Armored dinoflagellate 10,762 0.045
Unidentified dinoflag. 191,797 0.173
Spirulina sp. 1,316,252 0.022 12,850,399 © 0,219 639,324 0.011
3u Coccoid blue green 21,248,068 0.085 11,699,617  0.047 6,606,348  .0.026
1.5u Coccoid blue green 156,069,880 0.156 36,245,836 0,036 98,669,004 0.099
2x6u Blue green filament 28,769,508 0.518 . :
<lu filament 1,128,216 0.001
Katabrepharis ovalis 188,036 0.031 1,534,376  0.246 106,554 0.017
Rhodomonas amphioxeia 564,108 0.239 106,554 0.045
R. amphioxeia 10x5 213,108 0.028
Rhodomonas minuta 3,384,648 0.142 575,391 0.024
Calycomonas ovalis : ;
3u flagellate 7,897,512 0.111 12,083,211 0.169 639,324 0.009
3-3u flagellate 940,180 0.060 426,216 - .0.027
Eutreptiella hiruroidea i 213,108  0.016
Thalassiosira nana 376,072 0.032
Cyvclotella 7u 376,072 0.089 575,391 0.136
7u flagellate 376,072 0.066 213,108 © . 0.004
Pennate diatom 7x53 575,391 0.640 426,216 0.474
Cocconeils sp. 191,797 0.061
Diploneis puella - 106,554 0.034
Coscinodiscus sp. 106,554 0.243
Cocconeis scutellum
Westella sp.
Nitzschia cloisterium
Asterionella japonica
Pyramimonas sp.
Skeletonema costalum
8u Cyst
Gourphosphaeria
Kirchineliopsis sp.
Nitzschia seriata
Ankistrodesmus
Melosira moniliformis
Plagiogramma vanheurchi
Pleurosigma anguloris
Coscinodiscus excentricus
Nitzschiod diatom

222,758,002 2,251 64,376,800 2.274 108,791,634 1.266
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Station F =~

Bottom (Cont.)
November 19,1966 . _ January 7, 1967 _  _January 19, 1967 March 4, 1967
#/liter mg/liter #/liter mg/liter ~ #/liter mg/liter #/liter mg/liter
83,390 0.280 164,397 0.552
51,837 -0.158
83,390 0.053 164,397 0.105
54,799 0.069
166,780 0.033
103,674 0.152
83,390 0.179 54,799 0.118
54,799 0.230
51,837 0.001
471,767 0.002 5,503,740 0.022 13,785,395 0.055 5,644,297 0.023
21,875,214 0.022 45,697,720 0.046 24,454,092 0.025 '
, 239,746 0.0002
. 362,859 0.058 83,390 0.013 119,873 0.019 383,593 0.061
103,674 0.044 83,390 0.035 119,873 0.051
‘ 83,390 0.011 119,873 0.016
155,511 0.007
Sl 83,390 0.003 359,619 0.012
3,524,916 . .0.049 - 1,972,764 0.028
1,710,621 0.110 300,340 0.019 239,746 0.015 328,794 0.021
83,390 0.040 359,679 0.027 54,799 0.004
’ . 359,619 :0.030 219,196 0.018
155,511 0.037 359,619. 0.085 493,191 0.116
| 83,390‘ 0.093 1,078,857 1.200 54,799 0.061
51,837 0.017 83,390 0.027
479,492 1,100
51,837 0.174 83,390 0.280
155,511 0.002
83,390 0.061
83,390 0.413 359,619 1.780
166,780 0.015 119,873 0.011
1,667,800 0.329 4,675,047 0.921 2,520,754 0.497
119,873 0.032
839,111 0.021
119,873 0.003
109,593 0.395
28,826,506 0.832 1,976 5.437 12,822,961 2.300

54,587,230
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Station ¥ - Bottom (Cont.)

March 18, 1967

April 15, 1967

#/liter mg/liter #/liter mg/liter
93,559 0.314 191,797 0.644
93,559 0.118

187,118  0.275

200 0.011

935,590 0.004 43,346,122 0.173
20,957,216  0.021

130,421,960 0.130

191,797 0.031
93,559 0.003

1,534,376  0.022

383,594 0.025

93,559 0.007 383,59% 0.029
187,118 0.016

748,472 0.177 191,797 0.090
374,236 0.417
187,118 0.060
93,559 0.030
748,472 1,700

383,594 0.046
- 93,559 0.069
93,559 0.463
467,795 0.123
93,559 0.069
3,461,683 3.420
280,677 0.056
2,058,298 1.030

187,118 5.300 2,100 0.059
93,559 1.840
561,354 0.033

32,184,296 15.510 177,030,931 1.260
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Appendix II. Numbers per liter and biomass (mg/liter) of phytoplankton in The Pamlico River
(9 March 1967 to 2 April 1968). See Figure 1 for location of stations.

STATION 1 - .
March 9, 1967 April 11, 1967 ' August 29, 1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
Glenodinium foliaceum 42,000 0.122
Gyrodinium aureolum 28,000 0.893
G. estuariale 28,000 0.033 65,000 0.078
Katodinium rotundatum 828,000 0.530 65,000 0.042
Peridiniopsis rotunda ,
Peridinium triquetrum 1,544,000 5.189
P. trochiodeum .
Prorocentrum minimum 14,000 0.018 65,000 0.083
Calycomonas ovalis
3 u flagellate 2,301,552 0.032
5 u flagellate 393,000 0.010 917,000  0.024 356,200 © 0.023
Eutreptiella sp. 42,000 0.048
Katabrepharis ovalis 56,000 0.009 262,000 0.042
Rhodomonas amphioxeia 126,000 0.099
R. minuta ‘ 54,800 0.002
7 u flagellate 109,600 0.019
Cyclotella sp. . 500 0.004 200 0.001 287,694  0.032
10 u flagellate 54,800 0.029
3 u blue green 337,000 0.001 9,429,000 0.038 4,603,104  0.018
2 u blue green : :
2 x 4 blue green , , 191,796 0.003
Asterionella japonica ' _
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa 40 0.010
Skeletonema costata 154,000 0.030
Thalassiosira nana 40 0.003
Gyrosigma sp. 80 0,003
Spermatozoopsis sp. 8 47,949 0.002
TOTAL 3,594,840 6.997 10,304,480 0.307 8,008,000 0.160




STATION 2
March 9, 1967
mg/liter

March 22, 1967
mg/liter

April 11, 1967
#/1liter mg/liter

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Prorecentrum minimum
Gyrodinium metum
Polykrikos sp.
Calycomonas ovalis

3 u flagellate

5 u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Penate diatom
Dinoflagellates
Cyclotella sp.

3 u blue green

2 u blue green

7 u flagellates
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Ankistrodesmus sp.
Choraceum sp.
Carterea sp.
Pandorina sp.
Pyramimonas sp.
Spermatozoopsis sp.
Scenedesmus sp.
Merismopedia sp.
Lagerheimia sp.
Cryptomonas sp.
Calycomonas gracilis
Selenastrum sp.
Spirulina sp.
Cocconeis sp.
Gymnodinium nelsonii
Navicula sp.
Crucigenia sp.

Totals

#/1iter

65,466
109,110
21,822

1,614,828

1,811,227
21,822
43,644
65,466

436,440
436,440

0.
10
0.

[=NeNolNoRo o)

140
330
032

.052

.116
.010
.006
.028
.018
.031

#/liter‘ 

73,650

98,200
575,388

1,423,900
147,300
12,275

3,404,379
958,980
12,275
287,694
854,541
719,235

575,388
4,794,900

12,275
12,275

143,847
143,847

OO OO0 O0O o O~

o o

0.
0!

0.
0.

0.898
0.
0.368

144

. 784
.186
.037

.048
.061
.006
.046
.789
.030

.032
.067

687
009

028
012

156,924
196,384
174,360
52,308
24,548
294,576

196,384
34;872

8,630,865
1,704,800
12,274
17,436
17,436
809,780
17,436

278,976
24,385,644
177,549,408

.337
.400
.256
.034
.226
.990

QO OO NO

o

. 247
.050

O

.121
.109
.006
.003
.007
.034
.004

OO O OO OO0

.073
.098
.178

OO O

4,626,264

1.

765

81

9,934,939

8.

232

194,552,000

4,171




Station 2 (Cont.)

May 9, 1967 » July 13, 1967 July 31,1967 August 23,1967
#/liter mg/liter . /litex mg/liter #/liter mg/liter #/liter mg/liter
21,311 0.046 3,928 0.008
44,640 0.544 115,536 0.001 19,640 © 0.239 7,274 0.089
185,610 0.273 ‘ 127,866 0.188 43,208 0.064 54,979 0.081
191,799 0.123 575,388 0.368
7,440 0.086
14,880 0.045 ‘
48,360 0.203 38,512 0.118 223,896 0.683
28,884 0.036 74,632 0.09%
3,720 0.016
11,160 0.002 4,814 0.672
788,507 0.027 831,116 0.028 383,593 0.013
6,521,064 0.091 181,113,544 0.725 13,032,196 0.183 9,589,850 0.134
1,299,270 0.083 2,493,348 0.159 895,048 0.057 3,068,752 0.196
61,870 0.029 o 191,799 0.095 74,632 0.036
371,220 0.059 127,866 0.021 191,796 0.031 ‘
371,220 0.157 234,421 0.099 319,660 0.135 109,598 0.046
680,570 0.029 234,421 0.099 191,796 0.008 219,196 0.009
61,870 0.004 109,598 0.013
61,870 0.032 42,622 0.039
1,051,790 0.313 404,909 0.043 2,685,158 0.301 383,59 0,043
130,200 2.699 255,728 0.001 3,260,549 0.013
742,400 0.001 10,357,038 0.010
494,960 0.083 255,732 0.045 127,864 0.067
21,311 0.049
61,870 0.005 21,311 0.002 191,796 0.016
123,740 0.009 170,488 63,932 0.002 1,534,376 0.115
61,870 0.001
123,740 0.009 21,311 0.002 109,598 0,008
255,728 0.002
63,932 0.006
2,685,158 0.129
273,995 0.004
54,799 0.001
54,799 0.001
54,799 0.002
639,320 0.019
14,571,000  3.949 192,418,000 3.919 20,123,000 4,328 32,311,565 0.906
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Station 2 (Cont.)

October 4, 1967 October 18, 1967 October 30,1967 November. 13, 1967
#/liter mg/liter #/liter mg/liter #/1liter mg/liter #/liter mg/liter
o : . o ‘ 3,558 -0.007 o
92,752 0.001 ’ ’ 17,790 0.217 © 35,352 7 0.431
103,664 0.152 : 103,182 0.152 310,312 0.456
127,864 0.082 511,456 0.327 1,342,575 0.859 958,980 - 0.614 .
15,712 0.181
Co : 7,116 0.066 15,712 0.053
- 5,456 0.050 7,116 0.022 3,928 0.036
60,016 0.076 14,232 -0.018 35,352 0.045
' 10,674 0.015 11,784 0.017
16,368 0.002 ‘
2,940,872 0.100 3,324,464 0.113 1,246,674 0.042 1,726,164 - 0.059
52,373,410 0.733 23,544,010 0.330 4,938,747 0.069 20,522,279 0.287
1,854,028 0.119 ‘ 895,048 0.057 335,643 0.022 1,438,470 0.092
54,560 0.026 3,558 0.002 19,640 0.009
127,864 0.021 447,524 0.072 ' :
319,660 0.135 319,660 0.135 191,796 0.081 863,082 0.365
63,932 0.003 1,342,572 0.056 527,439 0.022 671,286 0.028
‘ ' 95,898 0.024 3,068,736 0.859
1,278,640 0.143 383,592 0.032 191,796 0.022 95,898 0.012
383,592 0.002 255,728 0.001 3,835,920 0.015
10,229,120 0.010 18,457,600 0.073 11,891,352 0.012
191,796 0.034 255,728 0.045 95,898 0.017 767,184 - 0.401
" 125,128 0.005 95,898 0.019
127,864 0.010 127,814 0.010
47,949 0.004
95,898 0.003
191,796 0.003 1,214,708 0.016
‘ 255,728 0.004
63,932 0.008
3,558 0.229
61,875,230 5.472 092,715,048 3.219 . 27,834,592 1.984 46,478,939 3.999
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Station 2 ( Cont.)

November 28,1967

December 11,1967

January 5,1968

January 22,1968

#/liter mg/liter
54,010 0.659
319,150 0.469
390,686 0.250
44,190 0.149
73,650 0.678
14,730 0.019
4,910 0.007
355,180 0,012
2,628,332 0.037
461,734 0.030
213,108 0.090
35,518 0.002
497,252 0.056
3,338,692 0.013
1,846,936 0,002
390,698 0.204
14,730 0,415
35,518 0.003
0,719,036 3.093

#/liter mg/liter #/liter mg/liter #/liter mg/liter
3,928 0.008
3,928 0.048 7,274 0.089
1,870,050 2,750 153,440 0.098
223,896 0.341 7,274 0.084
106,056 0.356 596,190 2.000
15,712 0.145
19,640 0.025
71,925 0.002 57,540 0.002 h
575,400 0.008 479,500 0.007 244,104 0.003
95,900 0.006 19,180 0.001 174,360 0.011
23,875 0.011 .
647,325 0.274 57,540 0.002
119,875 0.005
34,872 0.007
95,900 0.001 153,440 0.017
359,625 0.001 805,560 0.003 226,668 0.001
575,400 0.001 1,304,240 0.001
119,875 0.003 38,360 0.007
17,436 0.001
17,436  0.003
34,872 0.001
17,436  0.003
34,872 0.117
47,950  0.006
5,000,335 4,083 3,679,538 2,333 767,184 0.144
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Station 2 (Cont.)

February 12,1968

February 26,1968

March 11,1968

April 2, 1968

#/liter mg/liter
9,820 0.120
1,404,260 4,720
17,892 0.023
767,184 0.026
2,493,348 0.035
767,184 0.049
47,949  0.008
95,898 0.041
191,796 0.008
623,337 0.070
1,486,419  0.006
2,205,654  0.002
47,949 0.035
383,592 0.076
47,949 0.004
47,949 0.002
47,949 0.001
47,949 0.008
95,898 0.019
, 47,949 0.001
10,925,874 5.255

#/liter mg/liter F/liter mg/liter #/liter mg/liter
' 4,910  0.011
32,736 0.399 149,177 1.820 58,920 0.718
60,016 0.088 63,933 0.09% 88,380 0.130
1,981,892 1.270° 1287 ,694 0.184 27,400 0.018
16,368 0.188 23,975 0.276
6,329,268 21.270 4,794,900 16.110 1,129,300 3.790
332,816 0.419 149,177 0.188 1,067,925 1.350
1,342,572 0.046 95,898 0.003 1,150,770 0.039
4,347,376 0.061 1,678,215 0.024 1,189,129 0.017
2,429,416  0.156 671,286  0.043 306,872 0.020
63,9232 0.030 21,311 0.010
255,728 0.041 191,796 0.031
127,864 0.054 719,235 0.030 54,800 0.023
255,728 0.011 143,847 0.006 54,800 0.002
47,949  0.013 54,800 0.008
63,933 0.113
575,388 0.064 239,745 0.027 191,800 0.022
4,603,104 0.018 479,490 0.002 2,813,008 0.011
5,114,560  0.005 383,592  0.004 15,599,408 0,015
143,847 0.075 27,400 0.005
447,524 0.088 82,200 0.016
127,864 0.011 27,400 0.002
143,847 0.011 16,440 0.001
127,864 0.010 623,337 0.047
63,932 0.006 47,949 0.004
1,006,929 0.034
16,440 0.002
95,898 0.006 27,400 0.002
23,635,948 24,235 12,338,883 19.177 23,989,502 6.200
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STATION 3

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Detylium Brghtwellii
Polyikriksos sp.
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Calcomonas sp.
Cyclotella sp.

Penate diatom

3u blue green

2u blue green

10u flagellate
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Rhyosolenia sp.
Ankistrodesmus sp.
Pyramimonas sp.
Carterea sp.
Calycomonas gracilis
Melosira monileformis
Gyrosigma sp.

March 9, 1967 April 11,1967
#/liter - mg/liter #/1liter mg/liter
' 108,000 0.312
28,000 0.893 36,000  1.144
42,000  0.050 288,000  0.341
1,446,000 0.926 180,000 0.115
646,000 2,170 575,000 1,933
28,000 0.035 107,000 0.136
40  0.006 ‘
435,000 0.011 899,000 0.023
84,000 0,013
225,000 0.176 359,000  0.282
1,000 0.008 40 0.0003
548,000 0.002 3,631,000 0.015
477,000 0.09%
42,000 0.003
40  0.013
14,000  0.002
30 0.0002
4,016,640 4.404 6,185,480 4.302
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STATION &

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Detylium Brghtwellii
Polyikriksos sp.
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Calcomonas sp.
Cyclotella sp.

Penate diatom

3u blue green

2u blue green

10u flagellate
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Rhyosolenia sp.
Ankistrcdesmus sp.
Pyramimonas sp.
Carterea sp.
Calycomonas gracilis
Melosira monileformis
Gyrosigma sp.

March 22,1967

‘April 11,1967

March 9, 1967
#/liter  mg/liter = #/liter mg/liter #/liter mg/liter
118,405 0.253 20,000 0.057
33,830 0.412 258,400 3.150
84,575 ~ 0.124 516,800 0.759 ‘157,000 0.186
33,830 0,021 516,800 0.331: 179,000 " 0.013
129,200 1.485 c
7,752,700 26.049 236,000 0.792
129,200 0.163° 59,000 0.009
79,000 0.099
9,690,800 0,136
2,548,200 0,165 216,000 0.006
16,915 0.008
33,830 0.005 387,600 0.062
152,235 0.064 258,400 0.109
879,580 0,036 516,800 0.022
642,770  0.020
1,292,100 0.119 40 0.0003
553,195 0.040 a ‘
13,308,700 0.186 2,298,000 0.009
42,381,200 0.042 .
258,400 0.135
387,600 0.023
387,600 0.076
10 0.038
129,200 0.011
129,200 0.010
2,554,165 0.983 81,015,300  33.033 3,142,840 1.209
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Station 4 (Cont.)

May 9, 1967 o July 13, 1967

#/liter mg/liter #/liter mg/liter
v 42,309 0.091

21,822 0.266 42,309 0.061 -
18,185 0.027 - 28,206 0.041
40,007 0.167 14,103 0.007

3,637 0.042
3,637 0.012
14,548  0.044
14,548  0.018

3,636 0.508

2,353,860 0.080
18,604,309 0.261 25,317,204  0.354
543,422  0.035 3,138,480 0.201
31,966  0.015
223.762 0.036 . 84,618 0,014
159,830 0.068 o 169,236  0.072
255,728 0.011 4,271,820 - 0.179
575,388  0.064 690,471 0.039
575,388  0.002 . :
3,196,600 0.003 40,085,573  0.040
31,966 0.006 697,440  0.365

435,900 0.033
261,540  0.029

24,316,000 1.548 77,628,000 = 1.605
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STATION 5

July 31,1967 August 23,1967 August 29,1967

#/liter mg/liter #/liter mg/liter #/1iter  mg/liter

4,910  0.110

Glenodinium foliaceum -
.120 260,613 3.180 12,275 0.146

Gyrodinium aureolum . 9,820 0

G. estuariale 213,110 0.313 7,554 0.011

Katodinium rotundatum 127,866 0.082 67,929 0.044

Peridiniopsis rotunda

Peridinium triquetrum 9,820 0.090

P. trochiodeum 88,380 0.270

Prorecentrum minimum 44,190 0.056 3,777 0.005

10u flagellate 181,144 0.095

12u flagellate 475,391 - 0.035 112,822 - ~0.040
Calycomonas ovalis . 882,257 0.030 3,644,143 0.124

3u flagellate 9,589,850 0.134 12,850,399 0.180 1,297,453 0.018
5u flagellate 613,744 0.039 4,027,737 0.258 1,523,097 0.097
Eutreptiella sp. 9,820 0.005 12,275 0.006
Katabrepharis ovalis 56,411 0.009
Rhodomonas amphioxeia 115,077 0.049 383,594 0.162 215,644 C.091
R. minuta 498,667 0.021 2,301,564 0.097 169,233 0.007
Selenastrum sp. 1,534,376 - 0.020 ’
Chlanydomonas sp. 575,391  0.037 - 2,312,851 0.407
Spermatozoopsis sp. 1,534,376 0.074 112,822 0.005
3u blue green 115,077 0.001 9,589,850 0.038 5,302,634 0.074
2u blue green 9,973,444  0.010 26,851,580 0.027 2,482,084 0.002
Merismopedia sp. ‘ 12,275,008  0.012

Asterionella japonica

Coscinodiscus sp.

Nitzschia closterium

N. seriata

Pleurosigma angulosa

Skeletonema costata

Thalassiosira nana 63,932 0.005 215,644 0.018
Polykrikos hartmanii 4,910 0.686

Cyclotella sp. 1,534,360 0.172 1,534,376 0.172 169,233 0.009
Ankistrodesmus sp. 767,188 0.058 112,822 0.005
Carterea sp. 215,644 0.016
Penate diatom 169,233 0.142
Fandorina sp. 12,275 0.038
Calycomonas gracilis 12,275 0.038
Spirulina sp. ‘ ’
Kirchneriella sp .

Gyrodinium metum

Armoured dinoflagellate

Gymnodinium nelsonii

Cocconeis sp.

Pyramimonas sp.

Unarmoured dinoflagellate

Navicula sp.

23,874,000 2.079 78,814,595  4.699 14,509,000 1.136
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Station 5 (Cont.)

October 4, 1967

#/liter mg/liter
16,336,660  0.229
1,582,317  0.054
48,049,000  0.625
671,286  0.043
47,949  0.008
47,949  0.020
95,898  0.004
239,745  0.003
1,198,725  0.005
2,397,450  0.031
335,643  0.038
47,949  0.004
47,949  0.001
383,592  0.007
47,949  0.001
71,530,061  1.070

October 18,1967

October 30,1967

November 13,1967

#/1liter mg/liter #/liter mg/liter #/liter mg/liter
12,274 0.026 10,911 0.100
12,274 0.149 19,180 0.234 54,555 0.665

411,179 0.604 426,755 0.627 323,693 0.476
' 268,513 0.172
92,055 0.847 19,180 0.177 14,548 0.167
12,274 0.041 33,565 0.113 3,637 0.012
98,192 0.299 52,745 0.016
497,097 0.623 67,130 0.085 10,911 0.014
191,796 0.034 1,496,001 0.419
1,822,062 0.033 421,949 0.221
7,543,976 0.257 . 3,644,124 0.124 1,227,488 0.042
23,105,880 0.324 31,070,952 0.435 19,946,888 0.279
767,184 0.049 2,493,348 0.160 460,308 0.030
36,822 0.018 19,180 0.009 38,359 0.018
287,694 0.046 1,150,776 0.184 191,795 0.031
191,796 0.081 383,592 0.162 690,462 0.292
52,745 0.002 498,667 0.021
958,980  0.024
3,324,464 0.013 1,534,368 0.022 1,611,078 0.006
38,359,200 0.038 77,677,380 0.311 8,132,108 0.008
76,718 0.099
83,758,815 1.090 383,592 0.043 191,795 0.022
5,765,880 0.052
1,342,572 0.101 153,436 0.012
767,184 0.023
3,835,920  0.065
49,096 0.071 14,548 0.021
18,511 0.078
19,180 1.235
38,359  0.005
171,984,437 4,952 123,075,508 4,287 35,876,727 3.131
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Station 5 (Cont.)

November 28,1967

#/liter mg/liter
135,036 1,650
639,320 0.939

1,150,776  0.737
102,300 0.942
204,600 0.688
127,864 0.161

2,429,416 0.651
447,524 0.015

3,388,396 0.047
511,456 0.033

63,932 0.030
63,932 0.010
159,830 0.068
191,796 0.008
1,990,096  0.008
4,603,104 0.005
4,092 0.115
8,184 1.140
383,592 0.043
127,864 0.010
191,796 . 0.275
63,932 0.006
16,988,838 7.580

December 11,1967 January 5, 1968 - _January 22,1968
#/liter mg/liter #/liter mg/liter #/liter mg/lite
27,496  0.335
47,950 0.070
2,277,625 1.460 997,334 0.138
3,928  0.045
282,534  0.949 2,242,279 7.530
7,856  0.010
191,800 0.051 38,359 0,007
191,795 0.007 17,436 0.001
191,800 0.003 958,975 0.013 313,848 0.004
287,700 0.018 76,718 0.005 52,308 0.003
71,925 0.034
: 38,359 0.006
743,225 0.314 115,077 0.048 34,878 0.015
47,950 0.002 B
47,950  0.001
‘ 104,616 -~ 0.000
239,750 0.001 3,068,720 0.012 - 52,308 0.001
1,918,000 0.002 4,603,080 0.005 '
23,975 0.018
69,744 0.008
123,975 0.003 76,718 0.009
23,975 0.002
38,359 0.005
17,436 0.002
201,810 0.639
23,975 0.005
6,645,919 3.572 12,408,335 8.676 662,574 0.034
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Station 5 (Cont.)

February 12,1968 February 26,1968 . March 11,1968 April 2,1968
#/liter mg/liter ~#/liter mg/liter #/liter mg/liter #/liter mg/liter
47,949 0.103 4,910 0.011
20,460 0.249 24,548 0.299 263,725 3.22 68,740 0.838
4,092 0.006 24,548 0.036 157,120 0,231
287,694 0.184 119,875 0.077 38,359 0.025
6,137 0.071 23,975 0.276 9,820 0.113
2,774,150 9.320 1,292,914 4,100 8,726,718  29.320 834,717 2.800
| 4,910  0.045
28,644 0.036 61,370 0.077 431,550 0.544 1,047,488 1.320
191,796 0.034 383,592 0.068 63,932 0.017
143,847 0.075
287,694 0.010 671,286 0.023 1,214,708 0.041 1,534,360 0.052
3,548,226 0.049 2,493,348 0.035 1,534,368 0.022 1,189,129 0.017
1,150,776 0.074 1,726,164 0.111 958,980 0.061 230,154 0.015
47,949 0.008 63,932 0.010 38,359 0.006
159,830 0.068 215,775 0.091
287,694 0.012 47,949 0.002 ‘ 447,524 0.019 191,795 0.008
5,562,084 0.027 2,685,144 0.011 5,562,084 0.022 3,708,056 0.015
10,740,576 - 0.011 575,388 0.001 3,068,736 0.003 13,553,584 0.013
351,626 0.036
447,524 0.088 191,796 0.038 230,154 0.045
143,847 0,012 63,932 0.005
767,184 0.086 287,694 0.032 447,524 0.050 191,795 0.022
95,898 0.007 47,949 0.004 63,932 0.005 997,334 0.032
95,898 0.007 47,949 0.004 447,524 0.034
~ 76,718 0.009
4,910 0.007
4,910 0.021
31,966 0.004
47,949 0.004
95,898 0.019 95,898 0.014 . 38,359 0,002

191,800 0.003
1,790,096 0.025

26,386,288 10.071 11,191,113  5.272 25,892,486 33.862 24,155,680 5.645
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STATION 6

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prococentrum minimum
Gyrodinium metum

7 u flagellate
Calycomonas ovalis

3 u flagellate

5 u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Ceratium sp.
Coscinodiscus
Carterea sp.

3 u blue green

2 u blue green
Pyramimonas sp.
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonama costata
Thalassiosira nana
Cyclotella sp.
Ankistrodesmus sp.
Penate diatom
Cryptomonas sp.
Calycomonas gracilis
Ditylium brightwelli
Dipleneis sp.
Rheyosolenia sp.

April. 11,1967

__ March 9,1967 March 22,1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
115,500  0.248 40,000  2.569
519,900 6.339 :
< 187,700 ’ 0.276 5l4,000 0.609
328,794 0.210 404,100 0.259 79,000 0.051‘
1,429,659  4.804 2,687,000 9.029
130,000 0.164 948,000 1.195
43,300 0.062
3,671,533 0.125 101,000 0.003
5,151,106 0.005 6,263,800 0.088 ,
602,789 0.039 1,313,400 0.084 2,332,000° 0.061
54,799 0.026 '
54,799 0.009 202,100 0.032
219,196 0.093 43,300 0.018
1,260,377 0.053 808,200 0.034
219,196 9.364 :
2,685,144  0.105
1,041,181 0.007 11,820,400 0.165 5,730 0.023
36,370,400 0.036
303,100  0.027
101,000  0.002
2,929,800 0.577 200 0.001
164,397 0.014 404,100 0.034
383,593 0.043 808,200 0.045 - 200 0.001
219,196 0.006
167,598 0.019
54,799 0.002
54,799 0.002
16,400,095 10.121 64,298,959 13.297 13.538
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Station 6 (Cont.) STATION 7

"May 9,1967. July 13,1967 March 9,1967 April 11,1967
#/1liter mg/liter #/liter mg/liter #/liter mg/liter ~ #/liter meg/liter
' 98,000  0.284 56,000  0.162
47,281 - 0.576
335,643 0.493 147,540 0,217 ‘ 112,000 0.133
143,847 0.092 132,786 0.085 98,000 0.063 28,000 0.018
3,637  0.042
3,637 0.012 1,636,000 5.497
7,274 0.009 56,000 0.188
40,007 0.368 82,000 0.103 84,000 0.106
3,637 0.011 29,508 0.042
191,796 0.034 164,397 0.029
767,186 ., 0.026
4,794,900 0.067 4,996,696 . 0.070
1,246,674 0.080 1,369,975 0.088 140,000 0.004
767,184 0.123 219,196 0.035 ‘ 33;000 0.005 84,000 0.013
191,796 0.081 191,802 0.081 16,000 0.013
1,246,674 0.052 63,402,443 0.266
40 0.001
47,949 0.004 164,397  0.012
2,301,552 0.009 2,191,960 0.009 108,000 0.04 3,841,000 0.015
5,274,390 0.005 8,165,051 0.008
16,000 0.013
40 0.001 80 0.012
47,949  0.005
4,000 1.056
95,898 0.019 ' 262,000 0.052
33,000 0.002
958,980 0.107 219,196 0.025 1,500 0.011 80 0.006
30 0.013
80 0.001
70 0.226 60 0.176
17,746,000 2.528 82,150,000 0.993 3,361,840 7.344 4,406,320 0.830
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STATION 8

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum

Peridinium triquetrum
P. trochiddeum
Prorecentrum minimum
Ditylium brightwelli
Perediniopsis rotunda
Calycomonas ovalis

3u flagellate

5u flagellate
FEutreptiella sp.
Katabrepharis ovalis
Rhodomonasamphioxeia
R. minuta

Pyramimonas sp.
Cyclotella sp.

7u flagellate

3u blue green

2u blue green
Gyrodinium metum
Asterionella japonica
Coscinodescus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Diploneis sp.
Rhyosoleria sp.
Cryptomonas sp.
Carteria sp.

10u flagellate
Cocconeis sp.
Unarmoured dinoflagellate
Silica flagellate
Selenastrum sp.

March 9,1967

March 22,1967

April 11,1967

#/liter mg/liter #/1liter mg/liter #/liter mg/liter
239,745  0.514 230,154 0.494
73,647 0.897
170,486  0.250 591,371 0.869 345,231  0.507
: 16,366  0.189 191.797  0.123
916,496  3.079 997,334  3.400
o 38,359  0.353
114,562 0.1k 652,103  0.822
u 38,359  0.044
8,098,085 0.275 m | ,
937,673 -0.013 6,648,928 0.104 5,178,519 . 0.073
681,944  0.044 703,252  0.045 3,260,549  0.209
255,729 0.041 191,796  0.015 191,797  0.031
426,215 0.180 63,932  0.027 R
1,619,617  0.068 319,660 0.013 191,797  0.008
63,932  0.006 ‘
255,729  0.029 63,932  0.004
85,243  0.003 127,864  0.023
4,539,172 0.064 37,016,821  0.148
9,461,973  0.010 110,475,072 ~ 0.110
38,359  0.055
38,359 0,035
85,243  0.006
22,077,937 0.919 14,994,400 5.993 156,883,000  6.809
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Station 8 (Cont.)

May 9,1967
#/liter mg/liter
42,622  0.091
34,160  0.417
426,220 0.626
170,488  0.109
4,270 0.013
81,130 0.747
12,810  0.016
2,312,851 0.032
537,026 0.034
1,227,488 0.196
268,513 0.114
1,726,155 0.073
421,949 0.047
460,308 0.052
690,462 0,003
4,018,608  0.016
153,436 0.016
115,077 0.004
38,359  0.003
191,795 0.100
38,359 0.005
12,972,086 - 2.604

July 13,1967

August 29,1967

January 22,1968

96

#/liter- - mg/liter 7#/liter mg/liter #/liter mg/liter
47,281  0.576
43,644 0.064 .
66,137 0.042 13,699 0.008
29,096 0.089
18,185 0.023
859,781 0.029 47,949 0.002 13,699 0.001
18,412,464 0.258 623,337 0.009 27,398 0.0004
: 958,980 0.061 41,097 0.011
181,850 0.086 35,100 0.017 '
661,370 0.280 13,699 0.005
2,711,617 0.114
396,822 0.002 47,949 0.005
‘ 462,959 0.002 12,466,805 0.050 54,796 0.001
105,871,668 0.106 143,847 0.003
47,949  0.002
47,949  0.002
335,643 0.008
47,949  0.003
47,949  0.003
47,949 0.024
330,685 0.173
10,911 0.027
7,274 0.025
95,898 0.0G3
121,432,000 "1.900 14,996,000 0.190 164,388 0.027




STATION 9

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Gyrodinium metum
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

5u flagellate
Futrepetella sp.
Katabrepharis ovalis
Rhodomanas amphioxeia
R. minuta

Selenastrum sp.
Pandorina sp.
Carteria sp.

3u blue green

2u. blue green
Cyclotella sp.
Ankestrodesmus sp.
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonima costata
Thalassiosera nana
Armoured dinoflagellate
Scenedesmus sp.
Amphidimium sp.
Spirulina sp.

Penate diatom

7u flagellate
Gymnodinium nelsorii

July 31,1967

August 23,1967

October 4, 1967

#/1liter mg/liter #/liter mg/liter #/liter  mg/lites
3,637 0.008 4,270 0.009 ' 34,596 0.053
- 18,185 0.222 64,050 0.781 23,064 0.773
40,007 0.059 64,050 0.094 28,830 0.042
7,274 0.244 843,909 0.540
958,980 0.614
12,810 0.118 5,766 0.053
80,014 0.244 12,810 0.039 5,766 0.018
47,281 0.060 51,240 0.065
8,540 0.012 5,766 0.008
127,864 0.004
3,164,634 0.095 10,548,835 0.359 6,009,608 0,204
28,769,475 0.403 13,042,196 0.183 31,981,133 0.437
1,534,368 0.098 1,150,785 0.074 1,406,504 0.090
123,658 0.059 63,426 0.030
101,796 0.031
95,898 0.041 153,438 0.065 ‘ '
959,980 0.040 1,841,256 0.077 127,864 0.005
191,796 0.006 306,876 0.004 255,728 0.003
45,898  0.753
287,694 0.022
575,388 0.002 1,304,223 0.005 2,813,008 0.011
10,229,120 0.010 41,428,152 0.041 13,820,112 0.014
1,246,674 0.140 4,411,331 0.049 767,184 0.086
383,595 0.029 767,184 0,007
153,438 0.013
17,080 0.030
613,752 0.074
. 5,766 0.011
2,173,088 0.000¢
53,913,720 0,701
48,571,000 3.111 76,416,636 3.106 134,554,222 2.587
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Statinn 9 (Cont.)

October 18,1967

#/1liter mg/liter
4,092 0,009
65,472 0.798
81,840 0.120
63,932 0.041
12,276 0.016
8,184 0.020
127,864  0.004
2,621,212 0.089
15,856,170 0,222
720,735 0.046
16,368 0.008
191,796 0.031
127,864 0.054
191,796 0.008
9,717,664 0.010
1,055,878  0.011
4,324,410  0.056
3,843,920 0.035
8,184 0.016
2,749,076 0.047
127,864 0.007
191,796 0.150
43,387,033 1.881

October 30,1967

November 13, 1967

November 28,1967
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~#/liter  mg/liter #/liter  mg/liter #/liter mg/liter
3,668 0.008 3,777 0.008 24,549 0.053
14,672 0.179 56,655 0.691 18,185 0.222
121,044  0.178 570,327 0.838 523,712 0.769
‘ 95,898 0.061 47,949 0.031
7,554  0.087 3,274 0.030
7,336  0.025 7,554  0.025 36,370  0.122
7,336 0.022 7,554  0.047 3,637 © 0.011
14,672 0.019 30,216 0.038 8,183 0.010
14,672  0.021 11,331 0.016 8,183 0.012
2,557,280 0.087 1,917,960  0.065 1,006,929 0.034
47,182,800 0.661 19,946,888 0.279 2,493,348 0.035
1,278,640  0.082 1,054,878 0.068 575,388 0.037
3,668 0.002 11,331 0.005
63,932 0.010 47,949  0.008
63,932 0.027 383,592 0.162 95,898 0.041
255,728  0.011 1,198,725 0.050 239,745 0.010
95,898  0.007
o 2,828,991 0.011 3,308,481 0.013
115,080,000 0.046 16,878,136  0.017 15,727,272 0.016
' 239,745  0.027 479,490 0.054
47,949 0.035
143,847 0.092
3,637 0.103
7,336 0.060
319,660 0.005
1,582,317  0.443
63,932 0.011 575,388  0.301 479,490 0.129
3,668 0.236 3,777  0.243
167,063,976  2.109 47,556,441 3.411 25,275,510 1.857




Station 9 (Cont.)

December 11,1967

January 5,1968

~ January 22,1968

' February 12,1968

#/liter mg/liter
63,932 0,137
63,932 0.780
63,932 0.094
1,981,892 1.270
9,398,004 31.580
319,660 0.403
319,660 0.011
2,301,552 0,032
511,456 0.033
447,524 0.189
1,022,912  0.043
1,917,960 0.027
1,790,086 0.007
127,864 0.014
191,796 0.017
511,456 1.620
63,932 0.017

21,097,550 36.274
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F/liter mg/liter #/liter mg/liter #/liter ~ mg/liter
46,647 - 0.569 98,406 1.200
143,847  0.211 26,838 0.039
2,109,756  1.990 575,388 0.368
5,183 0.060 1,292,993 4,340
14,672,394 49,300 47,949  0.037
20,732  0.191
287,694  0.363 44,730 0.056
1,342,572 0.046
47,949  0.002 _ ’
3,356,430  0.047 311,675 0.004 8,151,330  0.114
95,898  0.006 71,925 0.005 1,726,164 0.111
47,949 0.013
95,898 0.015
383,592  0.162 23,975  0.010 239,745 0.101
191,796  0.008 23,975  0.003 47,949 0.002
| 47,949 0.001
7,000,554  0.028 119,875 0.001 4,219,512 0.017
7,671,840  0.008 47,950  0.001 767,184 0.001
191,796  0.022 23,975 0.003 431,541 0.04€
| 23,975  0.002
4,473 0.25¢€
287,694 0.057
40,257 0.07]
23,975 0.005 95,898 6.01:
47,949  0.008 23,975  0.004 1,822,062 0.3
36,447,700 53.087 695,275 - 0.037 21,363,056 7.21¢



Station 9 ( Cont.)

February 26,1968

/liter mg/liter
4,910 0.283
108,020 1.320
19,640 0.029
949,100 0.583
14,730  0.169
1,797,060 6.040
98,200 0.124
958,975 0.033
3,164,634 0.044
958,975 0.061
38,359 0.006
38,359 0.016
38,359 0.002
115,077 0.009
6,712,860  0.027
5,370,288 0.005
460,308 0.143
330,154 0.065
115,077 0.010
153,436 0.014
76,718 0.021
21,494,755 8.949

100

STATION 10
March 9,1967 March 22,1967 April 11,1967
#/liter _ mg/liter ~ #/liter  mg/liter #/liter  mg/liter
. 90,900 0.195 40 0.010
8,049 0.098 90,900 1.108 900 0.060
96,588  0.142 72,700  0.107 906,000 1.704
72,700  0.047
1,473,000  4.949 2,619,000  8.799
24,147  0.074 '
120,735 0.152 181,900 0.229 604,000 0.761
5,114,560 0.174
3,452,328  0.048 163,700  0.002
767,184  0.049 454,600 0,029 705,000 23,568
383,592 0.182 160 0.045
90,900 0.015
127,864  0.054 18,200  0.003
2,047,424  0.086 18,200 0.001
383,592  0.029
5,626,016  0.006 1,218,400 0.017 11,180,000 0.045
13,042,128 0.013 10,820,100  0.011
767,184  0.086 . 160 0.001
18,200 0.090
201,000 0.544
90,900 0.018
18,200  0.002
511,456  0.029 145,500 0,018
379,089  0.172 54,600  0.029
32,908,279 1.420 15,096,800 6.875 16,217,200 36.077




Station 10 (Cont.)

July 13,1967

May 9,1967
#/lite: mg/liter
5,776  0.070
219,200  0.322
27,400  0.018
5,776  0.066
8,664  0.029
2,888  0.009
27,400  0.001
3,068,736  0.043
1,233,000  0.079
27,400  0.013
630,200  0.101
219,200  0.093
1,370,000  0.058
54,800  0.004
1,698,800  0.024
328,800  0.058
82,200  0.008
246,600  0.053
2.888  0.186
9,375,000  1.235

#/liter mg/liter
84,392 1.000
112,824  0.166
56,412 0.036
49,868 0.168
11,508 0.035
28,206 0.041
1,826,640 0.062
13,809,384 0.193
2,548,628 0.163
65,212  0.031
182,664  0.029
730,656 0.309
3,196,620 0.134
1,095,984 0.004
25,317,204  0.025
182,664 0.021
11,508 0.064
547,992 0.053
2,970,616 0.813
42,831,000 3.308
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STATION 11

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Gyrodinium metum
Peridiniopsis rotunda
Calycomonas ovalis

3u flagellate

Su flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Cryptomonas sp.
Carteria sp.

7u flagellate

3u blue green

2u blue green
Cyclotella sp.
Asterionella japonica
cJoscinodiscus sp.
Vitzschia closterium
N. seriata
?leurosigma angulosa
Skeletonama costata
fhalassiosira nana
thyosolenia sp.
Josconeis placentula
etylium brightwellii
Jolykrikos hartmanii
yrosigma sp.

Jiatom

3iddulphia sp.
’vyramimonas sp.
irkistrodesmus sp.

STATION 12
March 9,1967 o April 11,1967 March 9,1967
#/liter mg/liter #/liter  mg/liter #/liter mg/liter
74,000 0,213 30,216 0.065
147,000 4,688 300 0.018
348,000 0.412 37,770 C.056
98,000 0.063 1,250,850 0.801
3,119,000 10.480 174,000 0.584
22,662 0.069
98,000 0.124 1,042,000 1.314 75,540 0.095
22,662  0.033
83,390 0.959
3,085,430 0.105
8,672,560 0.121
295,000 0.008 1,043 0.027 4,753,230 0.304
= 75,540 0.036
98,000 0.016 83,390 0.013
, 438,132  0.185
6,337,640  0.266
416,950 0.015
333,560 0.025
333,560 0.059
1,916,000 0.008 43,450,000 0.174 500,340 0,002
| 13,675,960  0.014
1,000 0.010 700 0.005
400 0.010
3,000 0.850
319,000  0.063 333,560  0.066
500 0.151
25,000 0.020
40 0.0001
800 0.237
100 0.001
416,950 0,047
6,194,560 16.695 46,059,000 2.772 42,397,522 3.336
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Station 12 (Cont.)

March 22,1967 April 11,1967 May 9,1967 July 13,1967
f/liter mg/liter #/1liter mg/liter #/liter mg/liter #/liter mg/liter
- 127,865 0.274 151,080 0.437 47,949 0.113 14,552 0.031
383,595 4,677 400 0.026 8,540 0.104 8,184 0.100
767,190 1.127 856,120 1.015 335,643 0.496 7,274 0.011
255,730 0.164 50,360 0.032 239,745 0.153 10,911 0.007
- 2,813,030 9.452 956,840 3.215 64,050 0.589 16,368 0.150
‘ 8,540 0.026 14,548 0.044
1,534,380 1.933 956,840 1.206 4,270 0.005 4,092 0.005
4,270 0.014 . 8,184 0.020
| 47,949 0.002 2,173,688  0.073
13,170,095 0.184 5,370,288 0.075 v 8,630,865. 0.121
1,662,245 0.106 1,359,720 0.035 911,031 0.055 511,454> 0.033
441,936 0.210
767,190 0.123 151,080 0.024 1,006,929 0.161 63,932 0.010
255,730 0.108 479,490 0.203 511,456 0.216
383,595 0.675 1,054,878 0.044 ©2,173,688 0,091
191,796 0.014
623,337 0.113 1,030,186 0.270
12,530,770 0.175 6,748,240 0.030 2,637,195 0.037 1,022,912 .0.004
65,978,340 0.264 35,290,648 0.035
511,460 0.057 480 0.003 431,541 0.042 383,592 0.043
40 0.001 4,092 0.024
50,360 0.135 431,541 0.044
320 0.001
= 120 0.029
47,949 0.009 63,932 0.013
360 0.113
320 0.090 47,949 0.037
520 0.002
80 0.003
143,847 0.013

47,949  0.004

101,111,215 19.300 11,233,280 6.481 14,187,000 2.358 52,395,000 1,535
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Station 12 (Cont,)

January 22,1968

#/liter mg/liter
115,074 0.073
12,786 0.016
12,786 0.0004
38,358 0.0005
25,572 0.001
25,572 0.011
38,358 0.002
63,930 0.017
268,506 0.004
511,440 0.002
1,112,832 0.128

STATION 13

March 9,1967

April 1151967

#/liter mg/liter

mg/liter

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Polykriksos sp.
Dutylium brightwellii
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Gymnodinium nelsonii
Cyclotella sp.
Gyrodinium metum

3u blue green

2u blue green
Melosina moniliformis
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata

Pleurosyma angulosa
Skeletonima costata
Thalassiosira nana’
Asteronella formosa
Gyrosigma sp.
Unarmoured dinoflagellate
Calycomonas gracilis
10u flagellate
Ankistrodesmus sp.
Selenastoum sp.
Chlanydomonas sp.
Armoured dinoflagellate
Diatom sp.

Spirulina sp.
Coscinodiscus sp.
Anakaena sp.
Kinchineliopsis sp.

80,000
3713000

0.094
0.238

3,156,000 10.604

212,000 0.267

0.017
0.030
0.208

663,000
27,000
1,299,000

27,000 0.030

106,000 0.069

345,000
53,000
27,000

0.680
0.004
0.020

#/liter

8,000
369,000
246,000
246,000

1,000
40

300

21,497,000

123,000

200

300

0.049
0.437
0.825
0.310

0.271
0.006

0.002

0.086

0.332

0.039

0.001

8,990,280 11.631
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Station 13

(Cont.)

July 31,1967

#/1liter mg/liter
51,376 0.110
3,928 0.048
43,208 0.064
15,344  0.010
15,712 0.053
15,712 0.048
31,424  0.036
7,856 0.001
5,072,844  0.173
19,179,700  0.269
3,623,460  0.232
54,992 0.026
362,346 0.052
127,864 0.054
4,248,152 0.178
3,928 0.253
503,910 0.056
3,928 0.006
25,505,784 0.026
3,928  0.003
19,640 0.658
362,346 0.011
127,864 0.067
59,413,000 2.509
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August 23,1967 August 29,1967 October 4,1967
S #/liter mg/liter #/liter mg/liter. . #/liter mg/liter
14,103  0.030 76,719  0.165 = 5,456 0.012
5,456 0.067 597,359 7.279
158,224 0.232 ‘ 5,456 0.008
95,898 0.061 230,157  0.147 92,752 0.141
10,912 0.100
54,560 0.166 5,456 0.017
109,120 0.138 153,438 0,015 5,456 0.007
‘ 10,912 1.520
12,083,211 0,411 383,595 0.013 5,178,519 0.176
5,753,910 0.081 2,751,884  0.039 8,022,875 0.112
1,150,776  0.074 2,905,322  0.186 962,745 0.062
81,840 0.039 8,183 0.004 141,856 0.067
95,898 0.015
287,694 0,122 383,595 . 0.162 63,932 - 0.027
2,205,654  0.093 1,074,066 0,045 319,660 0.013
5,456  0.351
767,184  0.086 306,876 0.017 21,501,305 0.502
671,286 0.003 13,809,384 0.193 767,184 '0.003
11,891,352 0,012 537,033 0.009 17,837,121 0.232
27,280 0,251 5,456  0.075
306,876 0.161
191,796 0.014 306,876  0.012 1,283,660  0.012
863,082 0,011 :
997,347 0.059
16,368 0.069
21,824 0.003
4,603,128  0.078
14,754 0.023
35,747,992  2.357 - 24,900,000 8.506 60,865,875 3,148




Station 13 (cont.)

October 18,1967

#/liter mg/liter
8,183  0.018
24,549 0,299
188,209  0.277
16,366  0.021
3,452,328  0.117
12,850,399  0.180
2,301,564  0.147
447,524 0,072
639,320  0.027
2,493,348  0.032
8,183  0.020
703,252  0.003
18,146,952  0.118
191,797  0.034
2,493,361  0.022
2,301,564  0.039
511,456  0.007
16,778,355 1.432

October 30,1967 November 13,1967 November 28,1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
14,385 0.031 1,342,572 0.376 10,911 . 0,023
43,155 0.526 14,028 0.171 10,911 0.123
383,600 0,564 336,673 0.495 962,360 1.410
9,590 0.088 95,898 0.061 447,524 0.284
4,676 0.054 029,096 0.268
4,795 0.016 9,352 0.031 47,281 _ 0,159
19,180 0.059 - 9,352 0.086 3,637 9.011
62,335 0.079 4,676 0.006 40,007 0.050
14,385 2,009 Co
3,526,533 0.120 1,630,266 0.055 895,048 0.030
19,946,888 0.007 13,425,790 0.188 2,173,688 0.030
1,237,380 0.079 479,490  0.031 703,252 0,045
B ' 7,274 0.004
123,738 0.020 47,949 0.008
185,607 0.079 143,847 0.061 255,728 0.108
556,821 0.023 431,541 0,018 63,932 0,003
309,345 0.035 191,796 0.022 447,524 0.050
67,130 0.096 23,380 0.019 29,096 0.042
1,299,249 0.017 1,294,623 0.005 3,644,124 0.015
57,922,694 0.232 17,645,324 0.018 19,691,056 0.020
14,548 0.011
239,745 0.042
61,869 0.001 191,796 0.003
61,869 0.002
767,184 0.206
123,738 0.003
85,974,286 4,084 37,370,978 1.747 30,499,909 2.987
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Station 13 (Cont.)
December 11,1967
#/1liter mg/liter
1,678,215 2.560
1,198,725 14.610

575,388 0.845
3,212,583 2.060
479,490 5.510
4,315,410 14,500
95,898 0.883
11,438,470 1.810
479,490 0.016
1,630,266 0.023
1,630,266 0.104
95,898 0.046
671,286 0.180
527,439 0.223
1,150,776 0,048
671,286  0.151
5,370,288 0.022
25,700,664 0.026
95,898 0.764
479,490 0.095
95,898 0.050
95,898 0.008
51,689,022 44 . 479

January 5, 1968 January 22,1968 February 12,1968

#/liter mg/liter #/1liter mg/liter #/liter mg/liter
| 3,637  0.034
20,460 0.249 54,555 0.665
20,460 0.030 40,007 0.059
431,541 0.276 76,720  0.049 767,184  0.491
8.184  0.09 7.274  0.084
6,377,217 21,430 724,225 2.430
12,276 0.113 7,274 0.022
167,772 0.211 72,740 0.092
447,524 0.015 1,662,232 0.057
2,365,484 0.033 260,848 0.004 5,274,390 0.074
2,924,904 0.188 76,720 0.005 1,086,844 0.070
3,637 0.002

191,796 0.031
47,949 0.020 30,688 0.013 703,252 0.298
127,864 0.005 15,344 0.004 383,592 0.016
703,252 0.079

4,092 0.006
14,768,369 0.059 276,192 0.001 1,790,096 0.007
16,110,948 0.064 613,760 0.001 1,342,572 0.001

40,920 0.041
63,932 0.068
191,796 0.016

46,032 0.004
63,932 0.033 1,917,960  0.334
30,688 0.002

3,637 0.210
255,728 0.01¢
63,932 0.011
63,932 0.215
44,131,692 22,900 1,426,992 0.083 17,187,680 5.576
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Station 13 (Cont.)

February 26,1968

March 11,1968

#/liter mg/liter
103,664 1,260
21,824 0.032
415,558 0.266
5456  0.063
752,928 2.530
5,456 0.017
43,648 0.055
1,917,960  0.065
2,557,280 0.036
1,662,232 0.106
31,966 0.014
63,932 0.003
191,796 0.022
2,685,144 0.011
2,045,824 0.002
5,456 0.006
63,932 0.005
95,898  0.017
31,966 0.002
95,898 0.008
159,830 0.012
12,957,628  4.531

#/liter mg/liter
122,750 1.500
63,830  0.094
4,910 0.056
540,100 1.810
4,910  0.045
49,100 0.062
613,744  0.021
1,406,504 0.020
575,385  0.037
4,910  0.002
38,359  0.002
652,103 0.073
2,876,940 0.012

9,206,208  0.009
38,359  0.007
345,231 0.013

230,154 0.014

76,718  0.021
38,359 0,001
17,009,651 3.807
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STATION 14

.. March 9,1967

- #/liter mg/liter

Glenodinium foliaceum:-
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Polykrikos sp.
Gyrodinium metum
Calycomonas ovalis

3u flagellate

162,000 0.468
81,000  2.574

92,000 C.059
867,000 0.291

58,000 0.073

S5u flagellate 358,000 0.009
Eutreptiella sp. 12,000 0.013
Katabrepharis ovalis 243,000 0.039

Rhodomonas amphoxeia
R. minuta

Carteria sp.
Cyclotella sp.

7u flagellate

3u blue green

21 blue green
Prorocentrum micans
Asterionella japonica
Coscinodiscus sp. - 40 0.001
Nitzschia closterium

N. seriata

12,000 0.009
2,000 0.016

1,179,000 0.005

Pleurosyma angulosa 4,000 1,007
Skeletonema costata 381,000 0.075
Thalassiosina nana 35,0600 0.003
Detylium brightwellii 40 0.005%
Rhyosolenia sp. 400 0.113
Synedra sp. 12,000 0.023
Acathelles sp. 12,000 0.006
Gyrosigma sp.
wnkostrodesmus sp.
Calycomonas gracilis
Pyramimonas sp.

3,509,700 4,792




Station 14 (Cont.)

March 22,1967 April 11,1967 : May 9,1967 . July 13,1967
#/liter . mg/liter #/liter mg/liter #/1liter mg/liter  #/liter mg/liter
16,367 0.035 147,000 0.426
98,202 1.175 ‘ 3,928 0.048 24,550 0.299
556,478 0.817 540,000 0.640 66,712 0.098 14,730 0.022
. 426,216 0,273 63,932 0.041
32,734 0.376 3,928 0.036
1,914,939 6.434 294,000 0.989 ‘ 3,928 0.013 4,910 0.045
32,734 0.100 ' 3,928 0.012 19,640 0.060
310,973 0.392 98,000 0.124 11,784 0.015 4,910 0.006
700 0.019
4,910 0.007
106,554 0.004 A 150,102 0.005 2,109,756 0.072
10,655,400 0.149 ' 717,154 0.010 9,589,855 -. 0.134
1,491,756 0.095 540,000 0.014 366,916 0.023 1,086,844 0.070
127,660 0.061
106,554 0.017 147,000 0.024 266,848 0.043 \ :
106,554 0.045 133,424 0.056 255,728 0.108
106,554 0.004 650,442 0.027 1,150,776 0.048
319,662 0.024 ‘ 63,932 0.005
1,192,094 0.143 200 0.001 66,712 0.007 63,932 0.030
106,554 0.019 66,712 0.012 511,456 0.090
10,655,400 0.149 6,135,000 0.025 883,934 0.012 255,728 0.004
~ 67,768,344 0.068 1,264,488 0.001 24,410,540 0.024
4,910 0.057
80 0.003
- 213,108 0.157 50,034 0.005 191,796 0.152
300 0.068
106,554 0.021 '
213,108 0.018 63,932 0.005
400 0.126
2,000 0.008 83,390 0.017

16,678 0.001
191,796 0.006

97,400,600 10.176 7,905,440  2.466 4,811,042  0.443 40,216,223 1.345
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STATION 16

March 9, 1967

#/liter mg/liter
127,864 0.082
4,091,648 0.139
1,214,708 0.078
63,932 0.030
127,864 0.021
447,524 0.189
3,068,736 0.129
383,592 0.043
127,864 0.067
767,184 0.011
6,584,996 0.007
17,005,912 0.795

March 22,1967

April 11,1967

May 9, 1967

f#/liter mg/liter #/liter mg/liter . #/liter mg/liter
58,900  0.126 21,311 0.046
39,300 0.479 15,968 0.195 L T,274 0.089
275,000 0.404 319,665 0.469 248,220 0.365
21,311 0.014 124,110 0.365
39,300 0.452 11,976 0.138
805,200 2.705 299,400 1.060 87,288 0.131
9,800 0.030 21,311 0.196
206,200 0.260 195,608 0.247 14,548 0.018
' 42,620 0.105
8,800 0.014 14,103 0,020
21,311 0.001
21,289,500 0.298 5,242,424 0.073 3,783,939 0.953
4,027,700 0.258 1,662,232 0.106 596,680 0.038
‘ 21,311 0.010
191,800 0.031 127,866 0.021 298,340 0.048
383,600 0.162. 426,200 0,130
575,400 0.024 21,311 0.001 1,832,660 0.007
42,622 0.003 85,240 0.006
767,200 0.043 63,933 0.058 213,100 0.050
191,800 0.058 106,555 0.026 141,963 0.026
18,200,700 0.225 44,113,195 0.176 937,640 0.013
124,668,100 0.125 - 256,240,124 0.256
127,860 0.041
426,200  0.109
35,460 0.128
383,600 0.032 25,459 0.025
85,240  0.007
191,800 0.017 35,060 0.004
173,726,300 5.743 307,567,000 3.042 9,538,000 1.532
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Station 16 (Cont.)

July 13,1967

#/1literx mg/liter
31,966 0.069
3,637 0.044
63,932 0.094
575,388 0.368
18,185 0.023
1,246,674 0.042
10,740,632 0.150
958,980 0.061
29,096 0.014
63,932 0.010
767,184 0.325
2,397,450 0.101
223,762 0.017
1,264,859 0.257
341,482 0.135
6,521,132 0.026
89,760,996 0.033
31,968 0.003
31,966 0.049
31,966 0.001
95,898 0.008
287,694 0.009
31,966 0.001
105,522,000 1.857

STATION 17

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium trequetrum
P. trochiodeum
Prorocentrum minimum
Procentrum micans
Ceratium limneatum
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

Polykrikos sp.
Calycomonas gracilis
lo u flagellate

3u blue green

2u blue green
Cryptomonas sp.
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterum
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosina nana
Cyclotella sp.
Ankistrodesmus sp.
Selenastrum sp.
Spirulina sp.
Cyclotella sp.
Anakaera sp.
Gyrodinum metum
Carteria sp.
Grodinium dominans
Amphidinium sp.
Merismopedis sp.
Gymnodinium nelsonii
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July 31,1967

" Adgust 23,1967

#/liter mg/liter ~#/liter mg/liter
7,856 0.017 6,137 0.013
6,137 0.075
98,200 0.144 141,151 0.207
120,154 0.077 102,292 0.066
11,784 0.136 6,137 0.019
66,776 0.084 104,329 0.132
11,784 0.137 ‘
3,928 0.212
3,931,818 0.134 9,589,800 0.326
20,138,685 0.282 8,055,432 0.113
4,219,534 1.360 3,171,928 0.203
43,208 0.021 18,411 0.009
383,592 0.061 127,865 0.021
383,592 0.162 v
3,548,226 0.149 95,898 0.004
3,928 0.549
383,592 0.012
95,898 0.050 o
1,150,776 0.005 7,671,840 0.031
21,481,264 0.022 52,935,696 0.053
95,898 0.050
383,592 0.032 1,342,572 0.113
287,694  0.032 |
746,336 0.055
95,898 . 0.001
95,898 0.002
3,545,096 '0.187
53,542,000 4,104 1,973

88,088,960



Station 17 (Cont.)

October 14,1967

October 18,1967

October 30,1967

November 13,1967

#/1liter mg/liter
3,835,920 0.130
11,531,760 0.161
480,490 0.031
47 ,949 0.008
335,643 0.014
1,438,470  0.006
46,798,224 0.130
6,246,370 0.056
1,438,470 0.025
239,745 0.003
239,745 0.003
96,623,514 0.567

#/liter mg/liter #/liter mg/liter #/liter - mg/liter
. 3,966  0.009
7,554 0.092 7,992 0.097
94,425 0.139 279,720 0.411 418,460 - 0.615
191,796 0.123 47,949 0.031
7,992 0.027 12,810 0.043
11,331 0.035
30,216 0.038 27,972 0.035 17,080 0.022
114,560 0.004 2,557,280 0.087 2,397,450 0.082
8,694,752 0.122 17,261,730 0.242 12,658,536 0.177
1,362,912 0.208 1,150,776 0.074 1,246,674 ¢.080
383,592 0.061 191,796 0.031 "191,796 0.031
127,864 . 0.054 239,745 0.101
306,872 0.013 383,592 0.016 911,031 0.038
255,728 0.045 1,342,572 0.356
3,196,600 0.040 127,864 0.002 575,388 0.002
11,763,488 0.012 51,301,596 0.206 9,206,208 0.009
11,531 0.018
2,173,688 0.020
1,150,776 0.020 95,895 0.002
895,048 0.024 63,932 0.019 143,847 0.016
22,662 0.033 27,972 0.040 21,350 0.026
76,718 0.006 ‘ 143,847 0.011
27,972 0.096
7,992 0.067
3,068,736  0.003
30,347,671 0c882 74,105,562 1.680 32,739,377 1.649
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Station 17 (Cont.)

November 28,1967

December 11,1967

January 5, 1968

January 22,1968

#/liter mg/liter
21,311 0.046
298,716 0.439
85,244 0.055
36,828 0.124
4,092 0.038
28,644 0.036
362,287 0.012
2,109,756 0.030
170,488 0.011
149,177 0.063
21,311 0.001
5,705,932 0.023
20,522,172 0.021
234,421 0.063
8,184 0.231
42,622 0.004
42,622 0.001
127,866 0.031
4,092 0.264
29,975,964 1.489

#/litex mg/liter #/liter mg/liter #/iiter mg/liter
8,184 0.018
245,500  3.000 8,184 - 0.100
343,700  0.505 57,288  0.084
1,438,470  0.921 268,520 0.172
4,092  0.047
1,021,280  3.430 2,896,180 9.730
117,840  0.359
206,220 0.260 220,968 0.278
7,820 0.072
575,388  0.020 767,184  0.026 29,508 0.001
5,849,778  0.082 7,288,248  0.102 177,048 0.003
1.917,960 0.123 479,490  0.031 206,556 0.013
68,740  0.033 38,360 0.018
95,898  0.041 76,720  0.033 14,754 0.006
2,301,552  0.097 479,490  0.020
95,898  0.050 14,754 0.008
11,987,250 0.048 19,467,294 0.078 472,128 0.002
37,016,628  0.037 1,150,776  0.001
383,592  0.103
12,276  0.346
95,898  0.008
95,898  0.007 59,016 0.004
287,694 0,032 479,490  0.054
9,820 0.014
287,694  0.022
78,560 0.120
287,694  9.320 33,894,540 11.196 973,764 0.037
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Station 17 (Cont.)
February 12,1968
#/liter mg/liter

4,098 0.009
16,368 0.200
20,460  0.030

164,397 0.104
110,484 0,371
32,736 0.041
131,576 0.005
4,794,900 0.067
1,753,568 0,112
54,799 0.009
1,150,779 0.203
2,301,558 0,038
657,588 0.001
4,092 0.075
164,397 0.014
54,799 0.004
493,191 0.055
54,799 0.002
11,964,581 1.339
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February 26,1968 March 11,1968
“#/liter mg/liter #/liter mg/liter
154,308 1.880 7,554 0,092
84,168 0,124 41,547 0.061
511,456  0.327 e
23,380 0,269 11,331  0.130
1,153,850 3.88
74,816  0.094 3,777 0,005
2,493,348  0.085 3,644,124 0.124
8,151,330  0.114 2,940,872  0.041
255,728  0.016 767,184  0.049
9,352  0.004 7,554  0.004
127,864  0.021 127,864  0.021
255,728  0.108 1,214,708  0.054
191,796 0.008 63,932 0,011
32,732 0.070 3,777 0.021
9,877,494 0.106 3,452,328  0.0l4
8,055,432 0,008 17,261,640 0.017
7,554  0.044
3,777  0.003
383,592 0,041
4,676 0,132
255,728  0.050
63,932  0.005 575,388  0.048
255,728  0.023 895,048  0.067
4,676 0.270
575,388 0,064 1,981,892  0.222
63,932 0,005 383,592  0.023
32,421,114 7.613 34,098,695 1.214

S




STATION 18

March 9, 1967
#/1liter mg/liter
191,796 0.282
767,184 0.491
2,685,144 0.091
2,876,940 0.040
1,630,266 0.104
95,898 0.644
479,490 0.077
767,184 0.325
2,685, 144 0.113
95,896 0.017
4,507,206 0.018
26,851,440 0.027 "
191,796 0.007
95,898 0.010
1,246,678 0.139
95,898 0.138
95,898 0.014
45,359,756 2.538

March 22,1967 April 11,1967 May 9, 1967
#/liter mg/liter #/liter mg/liter #/liter — mg/liter
21,042 0.045 7,856 0.017
35,070 0.427 13,419 0.164 15,712 0.192
210,420 0.309 76,720 0.113 70,704 0.104
273,996 0.175 23,568 0,023
28,056 0.323 3,928 0.212
806,610 2.710 254,961 0.857 11,784 0.036
14,028 0.043 19,180 0.177 23,568 0.217
301,602 0.380 286,272 0.361 51,064 0.064
46,780 0.157
38,360  0.001 o
9,452,862 0.132 10,357,038 0.145 2,109,756 0.030
3,698,946 -0.237 2,876,955 0.184 163,730 0.010
19,180 0.009 3,928 0.002
136,998 0.022 134,260 0.022 491,190 0.079
410,994 0.174 280,680 0.119
136,998 0.006 153,440 0.006 958,980 0.040
136,993 0.024 134,260 0.024
13,699,800 0.192 30,687,488 0.123 2,109,756 0.030
152,341,776 0.152 203,304,608 0.203 :
23,390 0.002
1,700  0.013
210,510 0.021
7,856 0.028
19,180 0.541 1,800 0.051
70,170 0.014
136,998 0.008 76,720 0.014 280,680 0.031
7,014 0.010 76,720 0.150 7,856 0.000:
136,998 0.010 46,780 0.004
183,631,200 5.204 247,077,000 3.091 7,024,000 1.496




Station 18 (Cont.)

July 13,1967

#/1liter meg/liter
7,274 0.018
3,637 0.042
3,637 0.034
7,274 0.009
1,294,623 0.044
7,927,568 0.111
1,150,776 0.074
47,949 0.023
239,745 0.101
958,980 0.040
47,949 0.001
181,796 0.049
1,524,368 . 0.006
42,195,340 0.042
47,949 0.005
239,745 0.020
47,949 0.004
818,770 0.105
3,637 0.005
46,755,000 0.731

August 29,1967
#/liter mg/liter‘
11,000 0.024
306,000 3.731
959,000 0.614
341,000 3.138
156,000 0.476
52,000 0.006
1,918,000 0.065
6,138,000 0.086
4,795,000  0.307
35,000 0.017
1,151,000 0.048
384,000 0.005
959,000 0.169
14,385,000 0.201
191,000 0.003
1,534,000 0.062
191,000 0.003
2,877,000 0.161
1,151,000 0.086
37,534,000 9.202
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STATION 20

Glenodinium foliaceum
Grodinium aureolum

G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Prorocentrum minimum
Carterea sp.
Polykrikos sp.
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodouronas amphoxeia
R. minuta

10u flagellate
Crystomonas sp.
Amphora sp.

3u blue green

5u blue green
Dinoflagellate
Asteronella japonica
Coscinodiscus sp.
Nitzschia closterum
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Melosira sp.
Nairculoid deatom
Rhyosolenia sp.
Biddulphia sp.
Cyclotella sp.
Gryosigma sp.
Sperulina sp.
Diploneis sp.

April 11,1967
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11.291 10,029,800

__March 9, 1967 March 22,1967
#/1liter mg/liter #/1liter mg/liter #/liter - mg/liter
126,000  0.365 170,744  0.366
63,000  0.075 277,459  0.408 151,000  0.179
63,000  0.040 95,898  0.06% 151,000  0.097
7,056,000 23,708 2,667,875 8.964 252,000 0,816
21,343 0.565
378,000  0.476 448,203 0.565 353,000 0,444
191,796  0.014 |
100 0.034
6,712,860  0.09%
1,342,572 0.086 1,410,000  0.037
126,000 0,144
189,000  0.030 383,592 0.061
479,490  0.020
287,694 0.150
3,906,000  0.016 9,781,596  0.137 7,705,000  0.031
39,509,976  0.036 -
191,796  0.110
40 0.001
2,000  0.006
2,000 0,479 2,000  0.587
383,592 0.076
1,000 0.001 2,000 0.001
40 0.0003
400 0.138
80  0.009
800 0.006 479,490  0.079 700 0.005
400 0.002
11,911,120 25.340 63,426,100 3.471



Station 20 (Cont.)
May 9, 1967
#/liter mg/liter
4,270 0.052
142,072 0.209
106,554 0.068
4,270 0.049
42,700 0.143
4,270 0.013
12,810 0.016
106,554 0.004
7,799,704 0.109
710,360 0.045
568,288 0.091
426,216 0.180
1,633,828 0.069
106,554 0.032
35,518  0.001
852,432 0.012
1,264,488 0.001
461,734 0.118
426,216 0.084
35,518 0.003
142,072 0.041
173,108 0.023
14,291,000 1.363

‘July 13, 1967 July 31, 1967

#/liter  mg/liter #/liter mg/liter
42,309 0.091 27,400  0.059

- 3,637 0.044 9,820 0.329

. 84,618 0.124 34,800 0.051
164,400 0,105

7,264 0.076 4,910 0.017

3,637 0.012

10,911 0,014 44,190 0.056
737,680 0.055 82,200 0.006
3,245,792 0.110 5,034,656 0.026
11,306,023 0.158 15,343,760 0.215
2,286,808 0.146 5,178,519 0.331
9,820  0.005

221,304 0.035 191,800 0.031
16,376 0.007 34,800 0.015
706,520 0.030 479,492 0.020

- 1,106,520 0.246 164,400 0.029
27,400 0.009

4,910 0.012

2,662,168 0.011 7,096,489 0.028
444,969,040 0.445 46,031,280 0.046
138,096 0.031 ‘ 4,910 0.011

3,637 0.021

27,400 0.012

737,680 0.062 ‘82,200 0.007
109,600 0.040

1,449,128 0.162 4,910 0.008
73,768 0.001 34,800 0.001
4,910 0.02

469,908,000 0.882 75,879,000 1.679
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STATION 22

Glenodinium foliciceum -

Cyrodinium aureolum
¢. estuariale
Katodinium rotundatum
Peridinium Acequetrum
Porocetrum minimum
Calycomonas gracilis
Peridiniopsis rotunda
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhedomonas amphioxeia
R. minuta

7u flagellate
Carteria sp.
Gyvrodinium metum

3u blue green

2u blue green
Cyclotalla sp.
Lsterionella japomnica
Coscinediscus sp.
Nitzschia closterium
N. seriata
Pleuyrosigma angulosa
Skeletoneura costata
Thalassiosira nana
Cocconels sp.

Zu biue green coccond form

Armored dinoflagellate
Penate diatom
Detylium brightwellii
Biddulphia sp.
Gycvosigma sp.
Rhyosoclenia sp.
Prorocentrum micans
Plorocentrum scutellas
Ceratium lineatum
Spinalina sp.
Pyrobotoys rostrata
Peridinium trochiodeum
Ankistrodesmus sp.
Kirchineliopsis sp.
Gyrodinium dominans
Polykrykos sp.

10u flagellate
Selenastrum sp.
Coscinodiscus sp.
Anakaena sp.
Gymnodinium nelsonii
Melosina sp.
Cryptomonas Sp.
Chaetoceras sp.
Pyramimonas sp.

April 11,

1967

March 9,1967 " March 22,1967
#/liter mg/liter =~ #/liter mg/liter #/liter mg/liter
5,580 0.012 49,000 0.142
; 1 39,060  0.475
4,910  0.007 195,300 0.287 49,000 0.058
112,822 0.072 182,663 0.117
. 240,380  1.143 49,000 0.165
4,910 0,006 228,780  0.288 196,000 0.247
338,166 0.010
27,900 0.218
11,282,200 0.384
7,220,608 0.101 13,517,062 0.189
2,256,440  0.144 1,095,978  0.070 294,000  0.008
9,820 0.004 182,663 0.077
2,256,440 0,169 547,989  0.023
112,822  0.020
225,644  0.017
: 11,160 0.016
1,693,830 0.023 18,448,963  0.258 6,086,000 0.024
2,752,568  0.028 139,554,532  0.140 :
451,288  0.051 5,580 0.013 560 0.004
112,822  0.083 49,000 1.325
2,600  0.635
112,822  0.010 182,663  0.015 160 0.012
112,822 0.014
5,979,566  0.024
16,740  0.025
182,663  0.004
40 0.006
120 0.013
300 0.001
300 0.033
1.167 175,567,600 3.626 7,124,760 2.875

59,816,500
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Station 22 (Cont.)

May 9, 1967
#/1liter mg/liter
268,513 0.009
383,590 0.005
306,872 0.020
107,079 0.012
383,590 0.068
191,795 0.038
38,359 0.032
191,795 0.023
76,718 0.017
1,948,311 0.224

July 31, 1967 August 23, 1967 August 29, 1967
#/liter mg/liter #/1iter mg/liter #/liter mg/liter
191,797 0.412
3,928 0.048 10,911 0.133
31,424 0.046 43,644 0.064 366,007 0.538
492,191 0.316 86,082 0.552 383,59 0.246
3,928  0.012
3,928 0.005 58,192 0.073 205,321 0.258
109,598 0.003
2,027,563 0.069 3,644,124 0.124 5,370,316 0.018
28,385,882 0.398 4,507,206 0.063 17,059,933 0.239
2,027,563 0.130 1,917,960 0.123 3,835,940 0.246
3,928 0.002 7,274 0.004
328,794 0.053 383,594 0.061
216,545 0.092 191,797 0.081
767,186 0.032 671,286 0.028 2,109,767 0.089
143,847 0.020 191,797 0.034
61,870 0.005
438,392 0.002 3,835,920 0.015 10,740,632 0.150
12,370,842 0.026 136,559,464 0.014
383,593 0.043 863,082 0.097 2,109,767 0.118
7,856  0.012
7,856 0.091
3,928 0.019
11,784 0.635
54,799 0.001 121,796 0.003
54,799 0.004
10,911 0.033
1,716,173  0.069
1,140,782  0.029
35,040,000 2,098 29,140,077 1.360 167,176,000 2.605
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Station 22 (Cont.)
November 28,1967
#/liter mg/liter

255,320 0.375
191,796 0.123
7,856 0.026
74,632 0.094
15,712 0.145
639,320 0.022
5,881,744 0.082
958,980 0.061
63,932 0.027
127,864 0.005
319,660 0.167
7,856 0.011
6,265,336 0.026
40,916,480 0.041
383,592 0.043
7,856 0.006
11,784 0.332
3,928 0.113
5,456 0.017
56,157,216 1.779

December 11,1967 January 5, 1968 January 22,1968
#/liter = mg/liter #/1liter mg/liter _#/iiter  mg/liter
54,560 0.665 9,329 0.113
16,368 0.024 103,110 0.152
575,388 0.368 1,278,640 ~ 0.818
452,848 1.520 7,671,840 25.780
240,064  0.303 3,580,192  4.510
21,311 0.001
10,912 0.100
447,524  0.015 1,278,640  0.044 63,933 0.002
1,981,892 0.028 12,658,536 0.177 511,464 0.007
383,592 0.025 575,388  0.037 298,354 0.019
5,456  0.003
639,320 0.270
191,796 0.008 319,660 0,013
511,456  0.090
4,910 0.007
6,265,336 0.025 13,617,516 - 0.055 277,043 0.001
24,294,160  0.243 7,671,840 0.008 1,790,124 0.002
63,932 0.007 831,116 . 0.093 21,311 0.002
4,910 0,139
127,864  0.015 21,311 0.003
65,472 0.115
191,796  0.051 63,932 0.004 63,933 0,006
9,820 0.030
9,820 0.010
21,311 0.003
35,246,552  3.298 0.046
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50,967,839

32,365
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Station 22 (Cont.)

October 4,1967

#/1liter mg/liter
9,820 0.021
58,920 0.087
14,730 0.136
44,190 0.056
4,910 0.056
575,388 0.017
15,727,354 0.220
1,342,572 0.086
68,740 0.033
191,796 0.031
287,69 0,122
3,548,226 0.149
191,796 0.035
671,286 0.050
9,820 0.014
863,082 0.004
42,962,528 0.043
9,820 0.015
14,730 0.062
95,898 0.006
4,910 0.057
479,490 0.008
29,460 0.090
9,820 0.024
4,910 0.686
2,205,654 0.060
383,592 0.005
4,701,934 2.404

November

October 18,1967 October 30,1967 13,1967
#/liter mg/liter #/1liter mg/liter #/liter  mg/liter
3,637  0.008
11,508  0.140
201,872  0.297 172,620  0.254 . 50,918  0.075
191,796  0.123 o
21,824  0.280 34,524 0,044
3,836  0.044
4,027,737  0.137 2,557,280 0.087 2,589,246  0.088
2,013,685 0.282 17,261,730  0.242 8,037,216  0.113
2,685,158 0.172 1,150,776  0.074 863,082  0.055
5,456 © 0.003
255,728 0,041 191,796  0.031 191,796  0.031
127,864 0,054 ‘
383,592 0.016 383,592  0.016 575,388  0.024
255,728  0.045 1,246,674  0.652
191,796  0.014
: 19,180  0.028
1,022,912  0.004 127,864 0,002 1,726,164  0.007
70,581,296  0.096 51,401,596 0,206 11,690,496  0.012
383,594  0.005 47,949  0.006
63,932  0.215
63,932 0.036
63,932  0.019 95,898  0.027
4,027,737  0.069
23,568 0.079
2,685,158  0.024 143,847  0.001
3,836 0.010
5,456  0.762
5,456  0.008 7,672 0.041
255,728  0.003
3,637 0.234
107,039,785  2.263 74,105,562 1,460 27,265,948 1,332
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Station 22 (Cont.)

February 12,1968 February 26, 1968 March 11,1968
#/liter mg/liter #/liter mg/liter f#/liter mg/liter
N 141,151 1.720 65,472 0.798 24,550 0.299
49,096 0.072 81,840 0.120
335,643 0.215 ) 383,592 0.246
595,289 2.000 2,160,400 7.260
. 98,192 0.124 76,384 0.096 9,820 0.012
16,368 0.188 19,640 0.226
863,082 0.029 2,781,042 0.095 3,096,136 0.105
8,630,820 0.121 6,808,758 0.095 1,917,960 0,027
911,031 0.058 2,301,552 0.147 895,048 0.057
95,898 0.015 95,898 0.015
47,949 0.020 383,592 0.162
‘ 191,796 0.008 63,932 0.003
575,388 0.101 191,796 0.034
143,847 0.011
8,151,330 0.C33 6,616,962 0.027 3,580,192 0.014
1,534,368 0.002 3,452,328 0.004 4,848,832 0.005
239,745 0.027 1,438,470 0.161 1,278,640 0.143

82,200 0.483

12,274 0.346 191,796  0.096
127,864 0.025
N 95,898 0.008 191,796 0.016
431,541 0.052 287,694  0.035 27,400 0.003
95,898 0.001
6,137 0.026 14,730 0.062
95,898 0.026 82,200 0.010

1,086,844  0.015

6,137 0.019 4,910  0.045
287,694  0.022 474,000  0.036

447,524  0.006

. 79,781 0.079
47,949 0.002 4,910 0.008
143,847  0.013
22,948,699 5.068 28,101,128 9.631 17,394,080 1.620
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STATION 23

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Prorocentrum minimum
G. metum

Polykrikos hartmanii
Calycomonas ovalis

3u flagellate

Su flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta

10u flagellate
Cyclostella sp.
Unarmored dinoflagellate
3u blue green ‘

2u blue green
Prorccentrum mecans
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Deploneis sp.
Gyrosigma sp,
Rhyosalema sp.
Cocconeis sp.

Diatom sp.
Coscinodiscus sp.

8 x 6 unarmored
Calycomonas gracilis

STATION 24
January 22,1968 March 9, 1967 ‘March 22,1967
#/1liter mg/liter #/liter mg/liter _#/liter mg/liter
79,000 07227 16,400 0.035
10,000 0.312 © 60,000 0.732
10,000 0.012 212,800 0.313
29,000 0.01¢ 191,800 0.123
16,400 0.010
59,000 0.198 332,800 1.118
20,000 0.025 180,000 0.227
5,500 0.008
69,744 0.002 191,800 0.007
12,466,000 0.175
52,308 0.003 1,726,200 0.110
383,600 0.061
17,436 0.001 10,000 0.008
17,436 0.001 767,200 0.032
156,924  0.098 5
39,000 0.280 191,800 0.011
505,644 0.007 1,080,000 0.004 22,440,200 0.314
34,872 0,001 29,153,100 0.029
40 0.001
10,000 0.0z7
7,000 1.652
20,000  0.004
10,000 0.010
854,364  0.112 1,490,420 2,921 68,356,400 3,305
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Station 24 (Cont.)

April 11,1967 May 9, 1967 July 31,1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
15,712 0.303 4,676 0.057
49,000 0.058 127,864 0.188 79,915 0.117
95,898 1.102 :
27,496 0.092 9,352 . 0.086
102,128 0.229
147,000 0.186 15,712 0.020 14,028 0.018
3,928 0.006
1,000 0,305
95,898 0.003 3,276,515 0.111
4,123,614 0.058 1,758,130 0.007
637,000 0.018 799,150 0.051 1,198,725 0.077
3,928 0.002 18,704 0.009
147,000 0.024 607,354 0.097 239,745 - 0.038
671,286 0.284 383,592 0.162
1,310,606 0.055 911,031 0.038
223,762 0.039 18,704 0.063
600 0.004 9,352 0.014
4,676 0.157
5,153,000 0.021 895,048 0.013 8,439,068 0.118
2,045,824 0.002 1,278,640 0.001
4,676 0.043
127,864 0.007
80 0.003 7,856 0.102
479,490 0.123
2,000 0.538 ‘ 7,856 0.222
191,796 0,003
49,000 0.004 31,966 0.003 239,745 0.003
79,915 0.007
900 0.003
200 0.088 '
223,762 0.017 47,949 0.006
4,676 0.084
431,541 0.097
239,745 0.007

6,238,240 1.250 12,044,002 3.018 18,884,896 1.323
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STATION 25

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Perideniopsis rotunda
Peridinium trequetrum
P. trocheodeum
Prorocentrum minimum
Gyrodinium metum
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. mipruta

Spriulina sp.

10 u flagellate

7u flagellate

3u blue green

2u blue green
Cyclodella sp.
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalasaicsina nana
Selenastrum sp.
Ankistrodesmus sp.
Chlamydomonas sp.
Spermatozoopsis
Carteria sp.

Armored dinoflagellate‘

Spriulina sp.
Scenedesmus sp.
Ceratium linneatum
Navicula inerta

2 ¥ 4 blue green
Anakaena sp.
Gyrodinium dominans
Pyramimonas sp.
Prorocentrum micans
Merismopedia sp.
Diatom sp.

Nestella sp.

August 23,1967 August 29,1967 - October 4,1967
#/liter mg/liter #/liter mg/liter #/liter mg/liter
147,300 0.315 7,856 0.017
368,250 4.487
54,799 0.081 575,388 0.845 54,992 0.081
493,191 0.316 191,796 0.123
31,424 0.361
49,100 0.149 7,856 0.024
317,350 0.399 27,496 0.035
3,928 0.006
191,796 0.006
9,589,840 0.326 383,592 0.013 3,324,464 0.113
9,589,840 0.134 13,425,755 0.188 17,297,640 0.242
931,583 0.060 4,123,614 0.264 191,796 0.012
171,850 0.082 261,888 0.124
109,598 0.046 575,388 0.243
1,095,980 0.046 1,590,266 0.067 703,252 0,030
493,191 0.008
54,799 0.002
328,794 0.058 191,796 0.034
5,016,224  0.020 4,603,116 0.064
590,144 0.002 81,280,698 0.090 4,890,798 0.088
164,397 0.018 2,265,654 0.254 22,583,030 0.436
164,397 0.002 191,796 0.003
1,054,878 0.042 6,726,860 0.061
287,694 0.141 :
287,694  0.014
191,796 0.014 63,932 ¢.005
11,784 0.049
863,082 0.015
960,980 0.013
28,676,777 1.176 112,696,000 7.830 59,165,834 2.049
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Station 25

(Cont.)

October 18, 1967

#/liter mg/liter
3,928 0.006
3,068,752 0.104
22,248,452 0.312
1,917,970 0.123
191,797 0.008
4,027,737 0.069
383,594 0.068
3,644,143 0.015
33,756,272 0.034
3,928 0.004
3,928 0.028
5,178,519 0.047
3,928 0.212
3,928 0.0002
383,594 0.007
421,949 0.006
91,698,598 1.043

127

October 30,1967 November 13,1967 November 28,1967
- #/liter mg/liter #/liter mg/liter #/liter mg/liter
4,359 0.028 3,637 ° 0.008
21,795 0.266 31,833 0.388
91,539 0,135 237,336 0.349 1,292,993 1,900
95,898 0.061 287,694 0.184
' 24,759 0.228
8,718 0.029 17,685 0.059
8,718 0.027 10,911 0.033
13,077 0.017 8,184 0.010 49,518 0.062
13,077 0.019 4,092 0.006 17,685 0.025
63,932 0.020
3,835,920 0.130 3,260,532 0.111 1,342,572 0.046
23,207,437 0.325 8,439,624 0.118 4,411,308 0.062
1,278,640 0.082 479,490 0.031 1,054,878 0.068
8,718 0.004
127,864 0.021 47,949 0.008
511,456 0.216 287,694 0.122 191,796 0.081
447,524  0.019 431,541 0.018 159,830 0.007
127,864  0.023 431,544  0.226 95,898 0.050
63,932 0.011 527,439 0.093
1,917,960 0.008 5,562,084 0.022
47,565,656 0.190 26,851,440 0.027 45,072,060 -0.045
127,864 0.014 47,949  0.005 671,286 0.075
127,864 0.010 1,198,725 0.336 1,726,164 0.463
o 10,911 £.365
4,092 0.010
47,949  0.004 95,898 0.008
3,637 0.042
4,219,512 0.00&
287,694 0.026
77,655,954 1.567 44,319,435 1.572 66,627,000 3.887



Station 25 (Cont.)
December 11,1967
#/1liter mg/liter
40,915 0.088
212,758 2.590
270,039 0.397
16,366 0.151
24,549 0.282
360,052 1.210
16,366 0.050
319,137 0.402
575,388 0.020
9,685,698 0.136
1,726,164 0.111

49,098 0.023
1,726,164 0.073

65,464 0.099

191,796 0.034
11,028,270 . 0.441
50,634,144 0.051
575,388 0.064
383,592 0.076
1,438,470 0.386

95,898 0.007
191,796 0.017

82,600,350 8.339

January 5,1968 .. January 22,1968 February 12,1968
#/litexr mg/liter #/1liter meg/liter #/liter mg/liter
191,796 2.340 36,370 0.443
- 127,864 0.188 58,192  0.086
1,566,334 1.000 71,925 0.046 1,470,436 0.941
63,932 0.735 10,911 0.125
7,384,146 24,810 94,272 0.317 548,261 1.840
: 3,928 0.061 3,637 0.011
511,456 0.644 29,096 0.037
3,637 0.005
767,184 0.026 23,975 0.001 767,184 0.026
3,931,818 0.055 431,550 0.006 10,548,780 0.148
255,728 0.016 383,600 0.025 1,981,892 0.127
31,966 0.015 3,928 0.002 3,637 0.002
319,660 0.051 63,932 0.010
159,830 0.068 383,592 0.162
95,900 0.004 191,796 0.036
, , 191,796 0.036
63,932 0.011 255,728 0.045
6,233,370 0.025 479,500 0.002 4,347,376 0.017
27,810,420 0.028 2,589,300 0.003 4,347,376 ~0.004
383,592 0.043 47,950 0.005 511,456 0.057
319,660 0.063 255,728 0.050
63,932 0.005 511,456 _ 0.057
3,928 0.0003 63,932 G.005
63,932 0.005 3,928 0.001
95,898 0.169
127,864 0.093
- 95,900 0.001
50,474,314 30.391 4,353,559 0.477 26,074,745 4,187



Station 25 (Cont.)
February 26,1968
#/iliter: mg/liter

90,024 1.100
45,012 0.066
383,598 0.246
8,184 0.094
1,129,300 3.790
12,276 0,087
57,288 0.072
1,470,436 0.050
4,411,308 0.062
1,150,776 0.074
42,622 0.007
85,244 0.036
21,311 0,001
767,184 0.135
3,899,852 0.016
4,347,376 0.004
618,010 0.103
8,184 0.472
127,864 0.013
42,622 0.015
63,932 0.005
18,782,403 6.447

STATION 26

1967

March 11,1968 March 22,1967 April 11,
#/liter mg/liter #/liter mg/liter #/liter me/liter
29,460 0.063
32,736 0.399 24,550 0.299 36,825 0.449
176,760 0.260 220,950 0.325
255,728 O,l64 ,
4,092 0.047 4,910 0;056 24,550 0.282
8,184 0.028 436,990 1.468 343,700 1.154
4,092 0.013 9,820 0.030
88,380 0.111 270,050 0.340
4,910 0.007 36,825 0.053
4,603,104 0.157 127,864 0.004 348,722 0.012
4,794,900 0.067 8,439,024 0.118 5,056,469 0.071
863,082 0.055 3,580,192 0.229 7,323,162 0.469
47,949 0.008 127,864 0.020 174,361 0.028
47,949 0.020 174,361 0.074
143,847 0.006 127,864 0,011
127,864 0.067 348,722 0.182
871,805 0,153
14,001,108 0.056 12,530,672 0.175 4,062,113 0.163
30,687,360 0,031 9,206,208 0.009 237,130,960 0,237
1,438,470 0,142 255,728 0.037 523,083 0.059
95,898 0.203 639,320 0.016
127,864 0.033 12,275 0.009
511,456 0.101
95,898 0.008 127,814 0.011
863,082 0.040 523,083 0.001
671,286 0.079 173,083 0.011
26,460 0.086 19,640 0.020 12,275 0.113
58,423,497 1.443 36,801,300 3.309 257,669,000 4183
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Station 26 (Cont.)

May 9, 1967 C July 31, 1967 January 22,1968
#/liter mg/liter = - #/liter mg/liter #/liter mg/liter
14,548 0.177 6,137 0.266
191,800 0.282 85,918 » 0.126 66,135 0.097
383,600 0,246 ‘ 958,980 0.614 767,166 0.490
3,637 0.042 238,086 2.737
M 1,084,614 3.644
54,555 0.112 18,411 0.213 13,227 0.040
25,459 0.032 110,466 0.139 26,454 0.033
767,188  0.023
27,400 0.001 4,794,925 0.163
4,123,614 0.058 1,917,970 0.269
1,006,929 0.064 4,603,128 0.295
12,274 0.006
1,006,929 0.161 958,980 0.153
438,400 0.185 1,150,776 0.487 66,135 0.028
2,972,838 0.125 1,246,674 0.052
24,548  0.083
191,796 0.034 79,362 0.021
4,123,614 0.058 6,712,895 0.027
15,343,680 0.015 , 33,756,272 0.034
191,796 0.011 383,592 0.043
71,247 0.615 24,548 0.037
47,949 0.035
479,490 0.123 12,275 0.524
239,745 0.047
47,949 0.004 383,592 0.032
958,988  0.007
349,345 0.092 287,694 0.022
287,694 0.005
31,246,000 2.484 ' 76,290,000 3.654 2,341,179 7.092
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STATION. 28

Glencdinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium torquetrum
P. trochiodeum
Prorocentrum minimum
Gyrodinium metum
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

5u flagellate
Futreptiella sp.
Katabrepharis ovalis
Rhodomonas- amphioxeia
R. minuta
Dinoflagellate

15 Dinoflagellate

7u flagellate

3u blue green

2u blue green
Carteria sp.
Asterionella japonica
Coscinidiscus sp.
Nitzschia closterium
N. seriata
Plaurosigma angulosa
Skeletonema costata
Thalassiosira nana
Ankestrodesmus sp.
Cyclotella sp.
Polykrikos sp.
Cocconeis sp.
Chlamydomonas sp.
Anakaena sp.
Spriulina sp.
Cryptomonas sp.
Crucigema tetrapedia
Diatom sp.
Prorocentrum micans
Ceratium lineatum
Selenastrum sp.
Spermatozoopsis sp.
Lazerhermia sp.
Pyramimonas sp.
Gyrodinium dominans

March 22,1967 ‘ May 9,1967 July 31,1967
#/1liter mg/liter #/liter mg/liter #/liter mg/liter
65,468 0.140 38,359 0.082 63,932 0.137
343,707 4,190 32,733 0.399
394,606 0.580 76,718 0.113 32,735 0.048
383,592 0.246 38,359 0.025 447,524 0.286
65,468 0.753 76,377 0.229
1,833,104 6.159 10,911 0.037 6,547 0.022
16,367 0.050 18,185 0.055 13,094 0.040
736,515 0.928 18,185 0.023 26,188 0.033
127,864 0.184 38,359 0.055
- 383,594 0.012
‘ 6,137,504 0.209
12,019,216 0.168 3,388,396 0.047 22,813,843 0.319
1,534,368 0.098 537,026 0.034 1,826,640 0.117
72,740 0.035 32,735 0.016
511,456 0.082 728,821 0.117 191,796 0.031
127,864 0.054 1,035,693 0.438 191,796 0.081
511,456 0.021 2,339,899 0.098 2,009,304 0.084
49,101  0.074
255,728 0.384 255,728 0.086
153,436 0.027 127,864 0.023
11,635,624 0.163 153,436 0.002 1,917,970 0.008
34,267,552 0.034 8,343,126 0.008 34,523,460 0.035
230,154 0.017 127,864 0.010
127,864 0.094 421,949 0.108
63,932 2.005
127,844 0.013
255,728 0.014 38,359 0.002 127,864 0.014
3,637 0.044
38,359 0.005
26,188 0.013
32,735 0.003
127,864 0.G03
63,932 0.002
127,864 0.003
383,592 0.061
67,820,200 14.429 17,830,000 2.000 72,508,000 2.265
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Station'28 (Cont.)

August 23,1967

August 29, 1967

October 4,1967

October 18,1967

#/1liter mg/liter
26,838 0.039
21,097,756 1.350
161,028 0.203
9,014,459 0.307
14,576,572 0.204
2,301,564 0.147
8,946 0.004
335,643 0.142
8,630,865 0.363
383,59 0.042
2,876,955 0.012
38,359,400  0.038
767,188 0.086
958,985 0.013
8,946 0.104
8,946 0.482
191,797 0.003
80,865,329 3.729

#/liter mg/liter #/liter mg/liter #/liter mg/liter
12,810 0.028 12,274 0.026 10,911 0.023
4,270 0.052 6,137 0.075
368,220 0.541 87,288 0.128
287,694 0.184 255,728 0.164
49,096 0.564
8,540  0.027 55,233 0.169 3,637 0.011
49,096 0.062 76,377 0.096
12,274  0.018
383,592 0.018
661,286 0.022 2,685,144 0.091 5,306,356 0.180
4,411,331 0.062 14,576,534 0.204 3,637 0.012
2,493,348 0.160 1,406,504 0.090 1,054,878 0.068
170,800 0.081 55,233 0.026 3,637 0.002
255,728 0.041 319,660 0.051
287,694 0.122 127,864 0.054 191,796 0.081
661,286 0.028 127,864 0.005 703,252 0.030
67,507  0.283
6,137 0.206
958,980 0.335 . 831,116 0.045
15,727,354 0.220 4,411,331 0.018 3,324,464 0.013
18,402,512 0.018 36,824,928 0.037 22,248,336 0.022
191,796 0.014 255,728 0.019
191,796 0.038
191,796 0.016
863,082 0.035
2,873,858 0.302 13,425,755 0.175
8,055,453 0.105 191,796 G.003
1,150,776 0.020 703,252 0.012
287,694 0.006 639,320 0.008
383,592 0.011
383,592 0.019
511,456 0.045
48,595,111 1.768 85,263,456 3.299 60,860,202 0.814
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Station 28 (Cont.)

October 30,1967

#/1liter mg/liter
10,674 0.061
3,558 0.043
106,740 0.157
3,558 0.041
35,580 0.120
24,906 0.076
88,950 0.112
14,232 0.020
2,749,076 0.094
12,215,691 0.171
2,237,620 0.143
7,116 0.003
191,796 0.031
127,864 0.054
1,534,368 0.064
7,116 0.013
10,674 0.019
255,728 0.045
255,728 0.004
38,359,400 0.153
63,932 0.007
3,558 0.497
3,558 0.033
10,674 0.026
77,655,954 1.567

November 13,1967 November 28,1967 December 11,1967
#/liter mg/liter #/liter meg/liter #/liter mg/liter
14,321 0.031
16,368 0.200 19,640 0.240 1,045,433 12,720
310,992 0.457 459,576  0.675 28,642 - 0.042
383,592 0.246 447,524 0.286
' 3,928 0.360 14,321 0.165
7,856 0.026 902,223 3.030
3,928 0.012 14,321 0.044
24,552 0.031 19,640 0.025 486,914 0.614
12,276 0.018 14,321 0.021
38,359 0.001
4,315,410  0.147 690,462 0.024 319,660 0.011
26,851,580 0.376 2,915,284  0.041 8,183,296 0.115
6,233,370 0.399 537,026 0.034 1,086,844 0.070
76,718 0.036 42,963 G.020
191,796 0.031 38,359 0.006
383,592 0.162 76,718 0.033 127,864 0.054.
1,438,470 0.060 1,086,844 0.046
191,796 0.030
287,694 0,150 615,803 0.939
958,980 0.169 38,359 0.017 63,932 0.011
3,548,226 0.014 1,227,488 0.005 - 3,771,988 0.015
18,028,824 0.018 4,449,644 0,004 18,923,872 0.019
95,898 0.007 191,796 0.051
225,728 0.050
671,286  0.075 498,667 0.056 191,796 0.022
1,534,368 0.430 498,667 0.134
191,796 0.003
65,670,866 3.021 11,600,319 1.405 36,784,973 18.605




Station 28

(Cont.)

January 5, 1968

#/1iter mg/liter
| 63,932 0.137
63,932 0.780
383,592 0.564
1,150,776 0,737
191,796 2.200
6,457,132  21.700
1,406,504 1.770
767,184 0.026
6,840,724 0,024
831,116  0.053
127,864 0.021
447,524 0.189
319, 660 0.013
255,728 0.045
3,835,920 0.054
10,740,576 0.011
63,932 0.005
255,728 0.029
63,932 0.006
34,267,552  28.370
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January 22,1968 February 12,1968 February 26,1968
- #/liter mg/liter #/liter mg/liter #/liter mg/liter
A 4,092 0.009
8,946 0.109 54)560 0.665 36,828 0.449
' 65,472 0.096 8,184 0.012
255,732 0.164 2,685,144 1,720 47,950 0.031
71,568 0.823 5,456 0.063 8,184 0.094
384,678 1,290 7,288,248 24,49 659,316 2.220

27,280 0.251
62,622 0.079 207,328 0.261 16,368 0.021
21,311 0.001 287,694 0.010 - 383,600 0.013
1,129,483 0.016 7,480,083 0.105 2,109,756 0.030
170,488 0.011 2,589,246 0.166 503,475 0.032
479,490 0.077 119,875 0.019
63,933 0.027 23,975 0.010
21,311 0.001 95,900 0.004
127,866 0.064 287,694 0.151 119,875 0.021
255,732 0.001 9,589,844 0.050 1,678,215 0.007
255,732 0.003 13,042,128 0.013 959,000 0,001
95,898 0.007 167,825 0.013
4,092 0.022
49,950 0.004
42,622 0.005 215,775 0.024
95,898 0.012
42,622 0.003

47,950  0.004
2,914,646 2.603 44,856,857 30.671 7,258,185  3.038




-

i

Station 28 (Cont.)
March 11,1968
#/liter mg/liter
8,540 0.104
17,080 0.025
21,350 0.245
4,270 0.014
4,270 0.005
2,589,246 0.088
2,493,348 0.035
767,184 0.049
29,890 0.125
8,630,820 0.035
27,618,624 0.028
191,796 0.405
4,270 0,120
63,932 0.005
383,592 0.029
1,022,912 0.115
127,864 0.015
191,796 0.022
8,540 0.492
44,179,324 1.958

STATTION 29

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Porocentrum minimum
Gyrodinium metum
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

5u flagellate
Eutrepteieclla sp.
Katabrepharis ovalis
Rhodomonhas amphioxeia
R. minuta

5 x 10 flagellate
Armored dinoflagellate
7u flagellate

3u blue green

2u blue green

2 x 4 blue green
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
Rhiyosolenia sp.
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Selenastrum sp.
Ankistrodesmus sp.
Apirulina sp.
Cyclotella sp.
Polykrikos sp.
Ceratum linneatum
Carteria sp.

Anakaena sp.
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August 23,1967

. October 4,1967

#/liter mg/liter  #/liter . mg/liter

4,473 0,055

426,200 0.626 129,717 0.191
383,580 0.246

8,946 0.027

62,620 0.079 35,784 0.045

4,473 0.006

575,391 0.017

10,740,632 0.365 6,904,692 - 0.245

15,535,557 0.218 16,494,542  0.231

2,301,564 0.147 1,342,579  0.086

22,365 6.011

85,240 0.014 191,797 0.031
213,100 0.090

5,178,519 0.218 191,797 0.00C8

13,419 0.056

5,562,113  0.022 3,644,143  0.015

13,042,196  0.013 30,687,520  0.031

1,150,782 0.005 2,876,955 0.037

9,589,850 0.125

575,391 0.008 1,534,376 0.020
62,620 0.008

383,59% 0.007 2,493,361 0.042

191,796 0.022 958,985 ’ 0.107

55,895,505 2.082 77,705,165 1.376



Station 29 (Cont.)

October 18,1967

#/liter mg/liter

4,270 0.009
4,270 0.052
260,470 0.383
4,270 0.049
34,160 0.104
42,700 0.054
191,797 0.006
3,644,143 0.124
16,302,745 0.228
2,301,564 0.147
93, 240 0.045
191,797 0.031
728,821 0.308
1,802,873 0.076
5,945,707 0.024
11,507,820 0.012
1,534,376 0.028
3,068,752 0.053
1,917,970 0.033
805,528 0.098
4,270 0.596
4,270 0,227
191,795 0.014
767,188 0.010

54,700,476 2.709

November 13,1967 December 11,1967 January 5,1968

#/1liter mg/liter #/liter mg/liter #/liter mg/liter

4,270  0.009 24,549 0.053
42,700  0.521 16,366  0.200 24,552 0.299
371,490 0.546 40,915 0.060 53,196 0.078
191,796 0.123 2,109,756 1.350 1,342,572 0.859

4,270  0.049 32,732 0.376
8,183 0.028 3,265,150 10.97C

4,270 0,039 v

21,350 0.027 376,418 0.474 1,129,300 1.420
25,620 0.037 8,184 0.012
1,534,368 0.052 575,388 0.020 191,796 0.007

21,097,670  0.295 7,096,452 0.099
8,630,865 0.552 2,205,654 0.141 447,524 0.029
24,549 0.012 20,460 0.009

127,864 0.021 95,898 0.015
383,592 0.162 239,750 0.101 511,456 0.216
.2,173,688 0.091 383,592 0.016 127,864 0,005

63,932 0.010 119,875 0.032

1,662,232 0.465 368,235 0.562
447,524  0.079 143,850 0.025 3,004,804 0.042
2,301,552 0.010 7,671,840 0.031 3,452,328 0.014
4,347,376 0.004 18,796,008 0.019 12,274,944 0.012
23,975  0.041 127,864 0.014

95,900 0.019
191,796 0.016
63;932 0.007 383,592 0.043 127,864 0.014
127,864 0.010 63,932 0.005
43,628,225 3,109 40,833,477 3.716 25,619,878 14.021
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Station 29

(Cont.)

January 22,1968

#/liter mg/liter
404,909 - 0.259
21,311 0.072
426,220 0.006
404,909 0.026
127,866 0.054
21,311 0.001
21,311 0.011
298,354 0.001
298,354 0.0003
21,311 0.003
21,311 0.002
21,311 0.002
42,622 0.005
2,131,100 0.441

February 12,1968 February 26,1968 March 11,1968
#/liter mg/liter  #/liter mg/liter #/liter mg/liter
4,473 0.055 111,020 1.350 83,470  1.020
17,892 0.026 21,350 0.031 73,650 0.108
1,598,300 1.020 639,320 0.409 38,359 0.025
31,311 0.360 34,160 0.393 39,280 0.452
3,324,464 11,170 3,387,900 11.380 451,720 1.520
4,473 0.014 4,270 0.013
58,149 0.073 106,750 0.135 39,280 0,049
4,473 0.006 v
447,524 0.015 767,184 0.026 2,365,484 0.080
3,388,396 0.047 3,644,124 0.051 2,173,688 0.03C
1,854,028 0.119 1,917,960 0.123 1,150,776 0.740
8,946 0.004 ' ‘
127,864 0.021 230,154 0.0258
127,864 0.054 - 383,592 0.162 76,718 0.033
191,796 0.008 460,308 0.019
191,796 0.100 '
132,570  0.233
319,660 0,056 1,214,708 0.214
1,726,164 0.007 1,406,504 0,006 2,749,076 ¢.011
3,580,192 0.004 3,196,600 0.003 10,740,576 0,011
255,728 0.003 19,640 0.115
9,820 0.56¢
127,864 0.025 76,718 0.0L:
63,932 0.005 38,359 0.003
76,718 0.001
805,539 0.020
575,388 0.064 383,592 0.043 1,534,368 C.172
319,660 0.024 38,359 0.005
17,365,289 13.134 18,114,082 14.487 23,519,707 L £90
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STATION 30

Glenodinium foleaceum
Grydinium aureolum

G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Prorocentrum minimum
Gyrodinium metum
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

Su flagellate
Eurtreptiella sp.
Katabrepharis ovalis
Rhotomonas amphioxeia
R. minuta

7u flagellate
Unarmored dinoflagellate
10u flagellate

3u blue green

2u blue green
Cocconecs sp.
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Carteria sp.
Cyclotella sp.
Spinulina sp.
Prorocentrum micans
Gyrodinium clominans
Prorocentrum scentellum
Kirchineliopsis sp.
Diatom sp.

March 22,1967 April 11, 1967:: ! . .-July 31, 1967
#/liter mg/liter #/liter mg/liter. .. #/liter mg/liter
723,762 1.553 3,637 0.008
152,379 1.358 14,103 0.172 3,637 0.044
543,422 0.798 183,339 0.269
28,206 0.018
14,103 0.162
1,743,893 5.860 28,206 0.095
355,551 0.448 352,575 0.444 10,911 0.014
: 42,309 0.079
95,898 0.003
383,594 0.013 2,397,450 0.082
21,864,858 0.306 10,548,835 0.148 7,086,489 0.099
84,390,680 0.084 12,850,399 0.822 3,164,634 0.203
14,548 0.007
383,59 0.061 191,797 0.031 191,796 0.031
28,206 0.012 671,286 0.284
383,59% 0.016 575,388 0.024
287,694 0.051
14,103 0.007 195,433 0,165
191,797 0.100 3,637 0.012
9,781,647 0.137 36,057,836 0.144 863,082 0.004
2,301,564 0.147 131,956,336 0.132 95,898 0.0001
191,797 0.949
191,797 0.014
575,391 0.032 3.637 0.006
95,898 0.002
123,775,900 12,363 192,606,000 2.548 16,049,247 1.276
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Station 30 (Cont.)

October 30,1967
#/liter mg/liter

7,992 0.097

63,936 0.094
143,847 0.092
51,948 0.066
47,949 0.001
2,013,858 0.069
5,753,880 0.081
1,246,674 0.080
95,898 0.015
143,847 0.061
383,592 0.162
95,898 0.017
7,992 0.268
1,582,317 0.022
17,069,844 0.068
3,996 0.003
143,847 06.016
47,949 0.001
3,996 0.046
3,996 0.010
3,996 0.023
239,745 0.006
29,156,997 1.297

November 28,1967
#/liter mg/liter
8,946 0.019
22,365 0.273
98,406 0.145
95,898 0.061
178,972 0.601
8,946  0.027
44,730 0.056
4,473 0.006
1,917,960 0.065
3,356,430 0,047
1,150,776  0.07¢&
287,694 0.122
95,898 0.026
6,521,064 0.026
49,771,062 0,050
95,898 0,012
8,946 0.007
4,473 0,126
863,082 0.097
4,473 0.052
479,490 0.193
65,019,982 2.084
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STATION 32°

Glenodinium foliaceum
Gyrodinium aureolum
G. estuariale
Katodinium rotundatum
Peridiniopsis rotunda
Peridinium triquetrum
P. trochiodeum
Prorocentrum minimum
Prorocentrum micans
Calycomonas gracilis
Calycomonas ovalis

3u flagellate

5u flagellate
Eutreptiella sp.
Katabrepharis ovalis
Rhodomonas amphioxeia
R. minuta
Frorocentrum scutellam
7u flagellate

10u flagellate

3u blue green

2u blue green

2 x 4 blue green
Asterionella japonica
Coscinodiscus sp.
Nitzschia closterium
N. seriata
Pleurosigma angulosa
Skeletonema costata
Thalassiosira nana
Ceratium lineatum
Diploneis sp.
Carteria sp.
Sperulina sp.
Cyclostella sp.
Polykrikos sp.
Gyrodinium dominans
Anakaena sp.
Cocconeis sp.
Navicula sp.
Ankistrodesmus sp.
Selenastrum sp.
Gyrodinium metum
Kirchineliopsis sp.
Leptocylindficus sp.
Unarmored dinoflagellate
17u dinoflagellate
Gymnodinium nelsoni
Rhyosolenia sp.
Melosira moniliform
Pyrainimonas sp.

July 31,1967 August 23,1967 October 4,1967
#/1iter mg/liter #/1liter mg/liter #/liter mg/liter
47,950 0.103 5,456 0.012
18,185 0.222 10,912 0.133
10,911 0.016 5,130,543 7.540 32,736 0.048
109,598 0.070 335,650 0.215
10,911 0.100
10,911 0.033 5,456 0.017
40,007 0.050 23,975 0.030 21,824 0.028
10,911 0.127
127,864 0.004 ‘ 383,592 0.012
3,637 0.196 1,917,970 0.065 4,411,308 0.150
16,868,136 0.236 23,782,766 0.333 19,700,090 0.276
4,976,722 0.319 7,671,860 0.491 671,286 0.043
982,975 0.467
287,694 0.046 191,797 0.031
2,205,654 0.933 215,775 0.514
3,740,022 0.157 2,685,158 0.113 1,054,878 0.044
7,274 0.036
863,082 0.152 191,797 0.034
14,548 0.049
5,178,519 0.021 2,109,767 0.008 3,260,532 0.013
34,523,460 0.035 51,593,261 0.063 6,137,472 0.080
14,548 0.966
287,694 0.024
10,911 0.507 5,456 0.29
3,637 0.021
383,592 0.029 95,898 0.007
95,898 0.002 2,013,858 C.034
863,082 0.097 1,534,376 0.324 191,796 0.022
14,548 2.030
23,975 0.059 10,912 0.027
767,184 0.010
95,898 0.007
10,090,290 0.131
42,277,000 4.458 99,494,150 12.775 48,965,834  1.388
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Station 32 (Cont.)
Qctober 18, 1967
#/1liter mg/liter
5,456 0.012
5,456 0.183
152,768 0.244
5,456 0.018
5,456 0.017
54,560 0.069
5,456 0,050
575,391 0.017
5,370,316 0.183
18,412,512 0.258
1,534,376 0.098
5,456 0.003
127,864 0.021
383,594 0.162
2,109,767 0.089
138,776 0.030
10,912 0.037
4,603,128 0.018
, 46,031,280 0.046
127,864 0,002
127,864 0.010
3,068,752 0.052
10,912 0.012
447,524 0.006
63,932 0.013
2,685,158 0.024
27,280 0.039
a

87,439,845 1.709

October 30, 1967 November 13,1967 November 28,1967
#/1liter mg/liter #/1iter mg/liter #/liter  mg/liter
| 14,028  0.030
3,836 0.047 21,042 0.257
19,180 0.028 603,204 0.886
21,042 0,071
14,028 0,043
19,180 0.024 98,196 . 0.124
2,397,450  0.082 3,644,126  0.124 1,342,572  0.046
11,028,270 0.154 11,699,617 0.164 2,621,212  0.038
1,822,062 0.117 958,980 0.061 958,980 0.061
34,872 0.006
34,872 0.015 95,898 0.041 383,592 0.162
453,336 0.019 95,898 0.004 127,864 0.005
191,796 0.034
69,744 0.037 375,898 0.056
2,589,246 0.036 95,898 0.001 5,274,390 0.021
16,494,456 0.066 15,343,760 0.015 22,440,130 0.022
3,836  0.003 7,014  0.005
3,836 0.207
69,744  0.005 63,932 0.005
139,488 0.01e6 831,116 0.093
139,488 0.015 383,592 0,103
3,836 0.006 7,014 0.010
191,796 0.005
191,796 0.029
35,518,528 0.686 32,125,971 0.443 36,032,100 2,393

141



Station 32 (Cont.)

December 11,1967 January 5, 1968 . _January 22,1968 February 26, 1968
#/liter me/liter #/liter mg/liter #/liter  mg/liter #/liter mg/liter
9,820 0.021 5,456 0.012
73,650  0.898 60,016  0.732 o 147,288 1.800
137,480 0.202 174,592 0.257 141,151 0.207
2,131,080 1.360 63,932 0.041 ) 447,524 0.286
9,820 0.113 16,368 0.188 24,548 0.282
58,920 0,198 1,227,525 0.765 1,194,791 4,010
225,860 0.689 16,368 0.117 ' '
132,570 0.167 327,360 0.413 18,411 0.023
29,460 0.045
. 63,932 0.002
710,360 0.024 895,048 0.030 2,013,858 0.069
4,617,340 0,065 319,665 0.005 3,260,532 . 0.046
1,136,576 0,073 1,278,640 0.082 277,043 0.018 703,252 0.045
88,380 0.042 63,932 0.030
» 63,932 0.010 o 191,796 0.031
71,036 0.030 319,660 0.135 63,932 0.027
639,324 0.027 6,393,200 0.269 63,932  0.003
383,592 - 0.068
71,036 0.027 |
8,524,320 0.034 26,276,052 0,105 340,976  0.001 5,274,390  0.021
47,167,904 0.047 32,988,912 0.033 85,244 0.001 2,045,824 0.002
85,244  0.001 127,864  0.009
71,036 0,108 ‘ 63,932 0.135
27,280 0.020 12,274 0.009
5,456 0.154
142,072 0.012 63,932 0.005 63,932 0.005
71,036 0.005 447,524 0.034
497,252 0,056 5,456 0.029 , 1,278,640 0.143
71,036 0.019
21,311 0.003
21,311 0.003 .
63,932 0.005
4,910 0.007 10,912 0.016
4,910 0.045 49,096 0.086
24,550 0.053
4,910 0.316 5,456 0.351
5.456  0.260
70,928 0.070
, | ‘ | | 127,864  0.011
66,655,612 4.683 80,531,057 4,303 844 ,79% 0.032 18,273,811 7.408

142






















