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Table II (cont'dl 

Genus· Species Chaleur Northum- Scot ian Shelf Bay of Passamo-
berland & GeCl'ges Fundy quoddy 
Strait Bank Bay 

Phaeodactylum tricornurum 4 
Paralia sulcata 1,2-6 4' 3,4- 3-7 
Pinnular;a ambigua 5,6 

cruc;(ormis 2,3 
major 1-7 
rectangulata 5,6 
quadratarea 3' 

Planktoniella sol 3-7 
Pleurosigma aestuar;j 4' 2,3 

angulatum 1,2 
attenuatum 1,2 
balticum 1,2 
decorum 8 
delicaw/urn 3-7 
elongatum 5,6 1,2 
fasciola 4 1,2 
{orfflosum 1,2 1,2 
intermedium 3 -7 
norman; 2,3· 
obscurum 4 
spencer; 5,6,7 
strigosum 3 7 

Porasifa gtacia/is 1,2 
Raphoneis amphiccros 7 
Rahbdonema arcuatum 3 -7 
Rhizosolenia a/ala 5,6 4 3' 1,2 

a/ala forma graci/lima 1,2 
delicatula 8 
{ragiliss;ma 2,4 
hebelata 4 2,3,4 3-7 
heberata forma semispina 2 2,3,4 
imbricata 4 
pungens 5,6- 2,5 
robusta 4 
setigera 2,4 2,3 1,2* 
slo/'erfor,hii I 3 
shrubsolci 1,2 
styli(ormis 5,6 4 2,3· 3-7 

Rhopalodia gibba 1,2 
Schroederella delicatula 
Schroederclla sp. 
Skeletonema costatum 5,6 2,4,5 l' 2,3 3 -r 

subsalum 4 
Slaufoneis anceps 4 

salina 4 
Slauroneis sp. 4 
Slephanodiscus dubius 4 

Stephanopyxis turris 4 

Streptothcca tamesis 2,3 
Strialella unipunclata 4 
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Table II (cont'd) 

Genust Species Olaleur Northum- Scotian Shelf 8ayof Passamo-
berland & Gecrges fundy quoddy 
Strait Bank 8ay 

Sur;rella fasluosa 4 2,3,4* 
gemma 4 1,2 
ovalis 4 3-7 
ovata 2,3-
smith;; 3-7 

Synec/ra affinis 1,3,5,6* 4 2,3* 
crystallina 4,5 
(ulgen. 4,5 
gallion;; 4,5 
invesliens 3-7 
puchella 2,3 3-7 
radians 7 
ulna 4 
undu/ala 3,7 

Thalassionema nilZschoides 1,2,3 1,3,4,6,7 
Thalassios;ra baltica 4,5 

decip;ens 4' 2,3 
gravida 5,6 2 2,3 1,2 
hyalina 4' 
nordenskioldii 5,6 2,3,4 2 1,2 
subtilis 4 

Thalass;oth,ix (rauenfeJdii 2,3 
longiss;ma 5,6 4 3,4* 7 
nitzschoides 5,6 4 1,2 

rriceratium favus 3-7 
rriceratium sp . 3-7 

• Names of genera are quoted only on (irst occurrence and are implied thereafter. 

in the nearshore waters than the offshore waters (Lakshminarayana and Jonnavithula, 
1989). 

A total of 339 species representing 111 genera of phytoplankton were identified in 
this study, and are listed in Tables II and III. Fifty of these species were found in 
Malpeque Bay and not elsewhere, and 161 of the 339 species were not found in 
Malpeque Bay. The species reported were divided among Bacillariophyceae - 267, 
Dinophyceae - 50, Chrysophyceae - 5, Cryptophyceae - 2, Haptophyceae - 6, 
Euglenophyceae - 1, Prasinophyceae - 1, Cyanophyceae - 5, and Chlorophyceae - 2. 
Ultraplankton « 211m) in the samples were generally abundant and this group of algae 
which were not identified, needs further study. 

Phytoplanklon of Chaleur (Fleuve du Jacquetto Baie du Vin). A total of 55 species 
were identified from 252 samples. The most commonly collected phytoplankton 
(given in Tables II and III) consisted primarily of diatoms. Skelelonema coslalum, 
ASler;onella glacialis, Bacillar;a paradoxa, Chaeloceros marina and Me/os;ra 
moniliformis were noted in October. Peridinium ovalum, P. depressum, P. longipes 
and Dinopnysis sp. occurred in small numbers in October and July and P. depressum 
was also observed in August. Oscillaloria sp. was seen in July in a few samples. 
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Table III Chrysophyceae, Dinophyceae, Haptophyceae and other phytoplankton collected 0(( 

the coast of New Brunswick and adjacent areas. 

Genust Species Chaleur Northum- Scotian Shelr Say of Passamo-
berland & Georges fundy quoddy 
Strait Bank Bay 

Distephanus speculum 4,5 8 
speculum var. selenariu5 8 

Dinobryon ballicum 3-7 
Amphidinium 3-7 
Ceralium ardicum 5,6 1,2 

bucepha/um 5,6 
extensum 2,3 
(urea 2,3 3-7' 
{usus 5,6 2,4 2,3 ) ·7" 
hirundinelle 1,2 
lineatum 4 2,3 
Jongipes 5,6 2,4" 3 
macroceros 4' 2,3 
symmelricum 5,6 
tripos 4 3' 3,5" 

Dinophysis acuminata 5,6 4' 
catenata 3-7 
caudata 
ellipsoides 2 
norvegica 5,6 2,4 1,2 
ovum 
rotundata 5,6 

Dip/osa/is lenticula 5,6 
Goniodoma depressum 5,6 
AJexandrium tamarense 1,2" 
Gonyaulax spinifera 4 
Protogonyaulax tamarensis 4 2,3" 
Gymnodinium lohmanii 5,6 
Gymnodinium sp. 
Oxytoxum sp. 4 
Peridinium achromaticum 5,6 

brevipes 1,2 
crassipes 5,6 4' 
depressum 2,4 1,2" 
/ongipes 5,6 
ovatum 5,6 
pallidum 5,6 1,2 

Phodo/ampas spinifera 5,6 
Prorocentrum micans 5,6 4 
Phalacroma sp. 4 
Halosphaera viridis 5,6 
Anacystis sp. 5,6 

• Names of genera are quoted only on first occurrence and are implied thereafter . 
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Phytoplankton o( the Northumberland Strait. The 100 species of phytoplankton 
no led in 699 samples from the Northumberland Strait were distributed among 68 
genera and as six classes: Bacillariophyceae - 46; Dinophyceae - 11; Cryptophyceae 
- 2; Hepatophyceae - 6; Chrysophyceae - 2; and Euglenophyceae - 1. Frequent species 
found in this area are given in Tables II and III. During the spring, cold waler species 
e.g. Coscinodiscus asteromphalus, C. centralis, C. eccentricus, C. radiatus, Pleurosigma 
aestuarii, Tha/assionema nifzischioides, Dinophysis acuminata, Chi/omonas marina 
were abundant. From May to June and briefly in Seplember and October diatoms were 
dominant The following species were only observed in May to October 1976: 
Dictyocha fibula, Amphidinium longum, Dinophysis acuta, D. borealis, Exuviaella 
baltica, Glenodinium danicum, Gymnodinium gracile, Peridinium conicum, P. 
excenlricum, P. pellucidum, Pyrocystis Junu/a, Prorocentrum rostra tum, Protoceralium 
reticuJatum, Chilomonas marina, Rhodomonassp. , Acanthoica acanthos, Phaeocystis 
sp., Pontosphaera huxleyi, Syracosphaera sp., Cocolithus pelagicus, and Euglena sp. 
After August dinoflagellates were important. 

Phytoplankton o( the Scotian Shelf and Georges Bank In this region during August 
1974 (Subba Rao, 1975) 109 samples from several sampling stations showed many 
microflagellates and several species of dinoflagellates, although the latler were not in 
large numbers. The diatoms Skeletonema costa tum, Leptocylindrus danicus, Nitzschia 
seriata, Chaetoeeros atlanticum and Chaetoceros sp. were frequent in the samples. 

Phytoplankton o( the Bay o( Fundy. Examination of 1077 water samples collected 
on four cruises throughout the Bay at Pecks Cove and Cumberland Basin (Gordon and 
Dadswell, 1984) revealed40 genera consisting of 119 species representing diatoms (34 
genera or 1 05 species), dinoflagellates (4 genera or 12 species), silicoflagellate - 1 and 
green algae - 1. The benthic diatom Paralia sulcata was very common as was 
Actinoptychus senarius, an oceanic diatom. There appears to be a definite seasonal 
distribution of phytoplankton typical of a temperate coastal region having winter, 
spring, summer and autumn populations. Several species described by Marshall 
(1978), as occurring in the Gulf of Maine and surrounding Atlantic waters were 
represented among the species recorded from the Bayof Fundy ITables II and III). The 
areas Chignecto Bay, Cumberland Basin, Minas Basin were rich or diverse in diatoms, 
the grealest diversity appearing in mid June. The dominant species found in 
Cumberland Basin are given in Tables II and III. These species were found in Chignecto 
Bay where Coscinodiscus centralis, Cyelotella meneghiniana, Eucampia zodiacus, 
ThaJassiosira decipiens and Ceratium triposwere also common. Similar species were 
found in the Minas Basin, hence differences between the inner and outer Bay of Fundy 
were apparent. 

Phytoplankton o( Passamoquoddy Bay. The phytoplankton of the Quoddy region 
resembles that of the coastal margin of the Gulf of Maine. A checklist of 127 species 
of phytoplankton consisting of 120 diatoms, six dinoflagellates and one Chrysophyte 
has been published (Lakshminarayana, 1983). Species of Chaetoceros lead both in 
diversity and numbers in the Passamaquoddy Bay walers, and the diatoms increased 
with the onset of spring. Thalassiosira nordenskioldii, Rhizosolenia setigera, R. 
styli(ormiswere most frequent in March and April. Thalassiosira gravida, Chaetoceros 
debi/e, Ch. diadema, Ch. constrictum, Ch. socia Ie, Coscinodiscus concinnus and C. 
centra lis were common in summerwhile at the end of summer Skeletonema costatum~ 
Leptocylindrus danicus and Rhizoso/enia seligera appeared in these waters. In 
general, the dinophycean members were few and they infrequently occurred in 
autumn and summer. These species were Ceratium lripos, C. (usus, C. (urca, 
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Peridinium depressum, Dinophysis norvegica and Alexandrium tamarense (Gonyaulax 
excavatal. A reported herring kill in the Bay of Fundy was attributed to the toxins of 
A. tamarense (White, 1977) during blooms ofthis species in the Atlantic coastal waters 
of northeastern America. During the winter Ske/elonema costatum and Melosira 
monilj(ormis were common. 

Water quality and phytoplankton dislribution To understand phytoplankton distri­
bution it is necessary to consider water quality characteristics as well as geographic, 
hydrographic and topographic parameters. Culture studies (Guillard and Kilham, 
1977) on Phaeocystisand Skeletonemafrom tropical and northern coastal watersofthe 
Atlantic Ocean show that the optimum temperatures of growth of these species 
depends on where they were collected. By contrast some authors (Braarud, 1945; 
Smayda, 1958) consider that the latitudinal distribution of phytoplankton (arclic, 
boreal, temperate, tropical) is regulated by temperature. 

In the case of Thalassiosira nordenskioldii it was found that this species grew well 
at 1 0-11"C in culture, and our observations (Sita Devi and Lakshminarayana, 1989) 
showed that it was adorn inant species in Malpeque Bay when the water temperature 
was 18-21 "C. In the surveys reported in this paper (Table II) it was also found during 
the summer months when the watertemperaturewas in the range 13-21"C. Bycontrast 
it has been reported (Gran and Braarud, 1935; Smayda, 1957) to achieve its maximum 
population density in the temperature range 2-3"C. This apparent anomaly maybe due 
to the presence of high nutrient levels for Braarud (1945, 1945a) found that boreal 
diatoms grew actively at 2O"C in polluted waters, whereas growth was negligible in 
non-pOlluted waters. Though our studies (Sita Devi and Lakshminarayana, 1989) 
indicated that the waters of Malpeque Bay were of good quality, there may still have 
been sufficient nutrient in spring and summerto account for the bloom of this organism. 
Hence, at the moment there are insufficient reasons to reclaSSify this organism from an 
arctic boreal neritic species (Davidson, 1931). 

The optimum conditions of temperature and salinity for growth and reproduction of 
dinoflagellates and cocolithophorids remain obscure, though Raymont (1963) has 
reported that some species reproduce most actively at low salinities. Smayda (1958) 
quoted high temperature optima (20-25"C) for Prorocentrum micans, Ceratium (usus 
and C. (urea, and our studies (Table III), in agreement, indicated that maximum 
populations of the first two organisms occurred during the summer (temperature range 
13-21 "C). However, C. (urea was isolated only during the winter months when water 
temperatures were in the range 1-11 "C. Dinophysis acuminata was also found 
predominantly (Table III) in the summer months at -14"C and salinity-25%o and these 
results agree with those of Lassus et al. (1985) who found that though blooms of this 
organism occurred between 30-35%0 salinity at 15-21"C, its preferred habitat lay in 
colder waters. 

In summary the most common phytoplankter of the marine waters surveyed in this 
work were Tha/assiosiragravida, T. nordenskioldii, T. decipiens, Skeletonema coslalum, 
Chaeloceros dicipiens, C. borea/e, C. atlanlicum, C. diadema, Rhizosolenia setigera, 
R. styliform is, ThaJassione ma nitzschoides, Tha/assiothrix /ongissima, Distephanus 
speculum, Peridinium ovalum, Ceralium arlicum, C. (usus, C. longipes, C. lripos, and 
C. macroceros. These species were found in a wide range of water temperatures and 
salinities. 

Bacon (1977) observed that the spring phytoplankton of the Northumberland Strait 
probably forms an important food source for oyster (Oslrea edu/is) populations. Of 
the 128 phytoplankton species recorded in British coastal waters, 33 were found in the 
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stomach contents of marine animals (Hendey, 1964) and hence were partof their food 
supply. Thus certain species might well be useful as nutrients in pisciculture (Maestrini 
et aI., 1984) or as assay organisms to measure specific pollutants. Phytoplankton 
identification will also help the selection and culture of specific algal ecotypes. 
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