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ABSTRACT 

Hsiao, S. 1. C .  1979. , Phytoplankton and sea ice  microalgal data from 

Frobisher Bay, 1971 to 1978. Fish. Mar. Serv. Data Rep. 155: 82 p. 

Phytoplankton collections made in May 1978, and sea ice microalgal 
collections made during the l a t e  winter and spring of the years 1971 to 
1973, 1977 and 1978 in Frobisher Bay, a re  tabulated quantitatively.  
Twelve species and 13 genera of phytoplankton occurred in the water 
column beneath the sea ice.  The sea ice microalgal f lora  i s  made up of 
159 species arranged in 39 genera. Ice diatoms, consisting of 156 
species in 34 genera, are  the largest  group. The standing stock of 
phytoplankton i s  greatest  a t  the interface of sea ice and seawater. I t  
decreases with increasing depth. The sea ice  microalgae are  most 
abundant in l a t e  spring a t  the bottom of the sea ice .  

Key words: Phytoplankton, diatoms, sea ice  microalgae, ice diatoms, 
quant i ta t ive species composition, ver t ical  dis t r ibut ion,  
standing stock, Arctic. 

Hsiao, S. 1. C.  1979. Phytoplankton and sea ice  microalgal data from 

Frobisher Bay, 1971 to 1978. Fish. Mar. Serv. Data Rep. 155: 82 p .  

Des échantil lons de phytoplancton prélevés en mai 1978 de même que 
des échantillons d'algues microscopiques de glace marine prélevés à 
Frobisher Bay à l a  f in  de l ' h ive r  e t  au printemps de 1971 à 1973, en 
1977 e t  1978 sont c lassés  quantitativement. On retrouve douze espèces 
e t  t re ize  genres de phytoplancton dans la  colonne d'eau sous. l a  glace. 
La f lore  d'algues microscopiques de la  glace marine comprend 159 espèces 
réparties en 39 genres. Les diatomées de glace représentent l e  groupe 
l e  plus important avec 156 espGces e t  34 genres. La plus grande part ie  
de l a  biomasse du phytoplancton se  s i tue  à l ' i n t e r f a c e  de l a  glace e t  de 
l 'eau de mer e t  décroi t  en profondeur. C 'est  a l a  f i n  du printemps que 
1 ' on retrouve une plus grande abondance d'algues microscopiques sur la 
face inférieure de la  glace. 



INTRODUCTION 

Colored bands ranging from green, greenish-brown, yellow-brown, 

golden brown, brown, brownish-red, reddish-yellow t o  red appear i n  l a t e  

winter and spring in sea i c e ,  e spec ia l ly  in the bottom layers  (Apollonio, 

1961; Bursa, 1961; B u n t  and Wood, 1963; Meguro, 1962; Meguro e t  a l . ,  1966, 

1967; McRoy and Goering, 1976). These bands a r e  caused by d i f f e r e n t  

proportions of diatoms, green f lagel l a t e s ,  dinoflagel l a t e s  and chrysophytes 

growing on o r  trapped w i t h i n  the  i ce .  I t  has been recognized t h a t  the  sea 

i c e  microalgae play an important r o l e  a s  primary producers in  t he  a r c t i c  

marine ecosystems (Meguro e t  a l . ,  1966, 1967; McRoy and Goering, 1974; 

Alexander, 1974). They may provide a potential  food source f o r  grazing 

zooplankton (Engl i sh ,  1961; Apol lon io ,  1965) and polar cod (Andriashev, 

1968). 

Previous invest igators  (Ehrenberg, 1841, 1853; Dickie, 1878; Cl eve, 

1898, 1899, 1900a; Gran, 1900; Kindl e ,  1909; Seidenfaden, 1947; Usachev, 

1938, 1949) compiled species 1 i s t s  of a r c t i c  sea i ce  microalgae col lected 

from d r i f t i n g  ice  f loes. None of them quanti t a t i v e l y  eval uated samples 

fo r  species composition. Recently, Alexander e t  a l .  (1974) used SIPRE 

and plexiglass corers t o  take samples from s o l i d ,  unbroken sea i c e  t o  

determine the quan t i t a t ive  composition and standing stock of the  i c e  

community a t  Barrow, Alaska. The only other  quan t i t a t ive  study of 

phytoplankton d i s  t r i  bution of Frobisher Bay was conducted by Bursa (1971) 

during A u ~ u s ~ ,  September and December, 1967. He did not f ind  any 

phytoplankton c e l l s  present i n  t he  samples collected from the  water column 

beneath the  sea i c e  in December. 



The purpose of t h i s  r e p o r t  i s  t o  i n v e s t i g a t e  t he  q u a n t i t a t i v e .  

composi t ion,  v e r t i c a l  d i s t r i b u t i o n  and s tand ing  s tock  o f  m i c roa lgae  i n  

and beneath t he  sea i c e  o f  F rob i she r  Bay. 



METHODS 

The sea i c e  microalgal samples were col lected with a 7.5 cm diameter 

SIPRE ice  corer  from the  top t o  the bottom of the  sea i c e  a t  s t a t ions  1, 

5, and 5B in Frobisher Bay during l a t e  winter and spring of the years 

1971 t o  1973, 1977 and 1978 (Fig. 1) .  The length of the  i c e  core was 

measured, and various par t s  of the core were cu t  with a f i n e  toothed meat 

saw. The i ce  samples were placed in clean p l a s t i c  containers,  and then 

thawed in the laboratory a t  room temperature. Seawater samples from 

beneath the  sea i ce  were collected w i t h  a Van Dorn sampler from 0, 5, 10, 

15, 20, and 25 m a t  s t a t i o n  1 only. Al1 these  samples were preserved 

wi t h  forma1 in a t  a f i n a l  concentration of 2%, neutral  ized w i t h  calcium 

carbonate, i n  Boston round polyethylene bo t t l es .  

The preserved sea i ce  microalgae and phytoplankton were quant i ta t ively  

analyzed for  species  composition and standing stock.  The techniques f o r  

preparing permanent s l i d e s  of cleaned diatoms f o r  species iden t i f i ca t ions  

were described by Foy and Hsiao (1976). Sea i c e  microalgae and 

phytoplankton were iden t i f i ed  w i t h  the aid of a Leitz phase-contrast 

compound microscope. References used t o  iden t i fy  the  species were Smith 

(1853, 1856), Cleve and Grunow (1880), Cleve (1873, 1883, 1884, 1894-1896, 

1896, 1900a, b ) ,  Grunow (1884), Oestrup (1895), Van Heurck (1896), Gran 

(1900, 1904, 1908), Boyer (1926-27), Mann (1925), Heiden and Kolbe (1928), 

Lebour (1930), Hustedt (1930, 1959, 1961-66), Gr6ntved and Seidenfaden 

(1938), Cupp (1943), Cleve-Eu1 e r  (1951-55), Schmidt e t  a l .  (1874-1959), 

Hendey (1964), Hasle (1964, 1965a, b, 1972) and Van Landingham (1967, 1968, 

1969, 1971, 1975) f o r  diatoms; Lebour (1925), Paulsen (1908, 1949), Sch i l l e r  



(1933), Lemmermann (1908) and Leedale (1967) for  dinoflagel la tes ,  

chrysophytes and f l  agel la tes .  

Al1 samples were thoroughly shaken to suspend the ce l l s .  Subsamples 

of 10 mL (except for  those taken from the bottom of the ice cores which, 

because of the dense concentrations of c e l l s  there,  were only 1 m l )  were 

pipetted into a Zeiss 10 m L  phytoplankton sedimentation chamber. The 

ce l l s  were allowed to  s e t t l e  fo r  12-24 hours, and were enumerated with 

the aid of a Leitz inverted microscope a t  a magnification of 500 times. 

The ce l l s  in an area equivalent t o  89 microscope f i e lds  were counted. 

They were ident i f ied t o  species when possible, otherwise to  higher 

taxonomic levels or  groups. Total ce11 counts were used to  estimate the 

standing stock of sea i ce microalgae and phytopl ankton. Standing stock 

i s  given in ce l l s  per l i t r e  for  each species. The resul ts  were tabulated. 

A "+" indicates tha t  the organisms were observed a t  some time during the 

analysis b u t  not during the count,while a " - "  indicates that  the organisms 

were not observed a t  any stage of the analysis.  Ce11 numbers given as 

"spp" may include individuals of species l i s t e d  tha t  could not be 

identified during the count and/or d i f fe rent  species. 
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Table 1. Phytoplankton taxa found in the water beneath the sea ice 
in Frobisher Bay. 

Bacil 1 ariophyta 
Centra1 es 

Cnaetoceros Ehrenberg 
C. furce Z Zatus Bai l ey 

MeZosira Agardh 
 ala as si os ira C l  eve 

Pen na 1 es 
Amphiprora Ehrenberg 

A. k j e l h a n i i  var. s t r i o l a t a  (Grunow i n  Cleve and Grunow) Cleve 
Cocconeis Ehrenberg 

C .  s cu t eZ lm  var. parva (Grunow i n  Van Heurck) Cleve 
DipZoneis Ehrenberg 

D. ZitoraZis var. arc t ica  Cleve 
Fragi Zaria Lyng bye 
Gomphonema Agardh 
G. eziguum var. pachycZadm (Brébisson i n  Br6bisson and Godey) Cleve 

Navicula Bory 
N. marina Ralphs i n  Pritchard 
N. quadripedis Cl eve- E u 1  e r  

Nitzschia Hassall 
N.  cyZindms (Grunow) Hasl e 
N .  fr igida Grunow 
N .  hybrida Grunow 
N .  polaris  Grunow 

Pleurosigrna Wm. Smith  
Tropidoneis Cl eve 
Y. maxima var. dubia (Cleve and Grunow) Cleve 

Eugl enophyta 
EugZena Ehrenberg 

Pyrrophyta 



Table 2 .  Genera and species of sea ice  microalgae from Frobisher Bay. 

Baci 11 ariophyta 
Central es 

Biddulphia Gray 
B. aur i ta  (Lyngbye) Brbbisson and Godey 

Chaetoceros Ehrenberg 
C. boreal is  Bailey 
C. f r ag i l i s  Meunier 
C. furceZZatus Bai 1 ey 
C. septentr ional is  Oes trup 

Coscirwdiscus Ehrenberg 
C. kue t z ing i i  var. g lac ia l i s  Grunow 
C. lacus t r i s  var. sep ten t r iona l i s  (Grunow ) Rattray 
C. polyacanthus Grunow i n  Cleve and Grunow 

Coscinosira Gran 
C. oes t rup i i  Os tenf el d 

Melosira Agardh 
M .  a rc t i ca  (Ehrenberg ) Dickie i n  Pritchard 

Rhizosolenia Ehrenberg 
Thalassiosira Cleve 
T. bioculata var. exigua (Grunow ) Hus tedt  
T. decipiens (Grunow) Joergensen 
T. gravida Cleve 
T. nordenskio Zdii Cl eve 

Trigoniwn Cl eve 
T.  arcticwn (Brightwell) Cleve 

Pennal es 
Achnanthes Bory 

A. de l i ca tu la  (Kuetzing) Grunow i n  Cleve and Grunow 
A. taeniata  Grunow i n  Cleve and Grunow 

Amphipleura Kuetzi ng 
A. r u t i l a n s  (Trentepohl) Cleve 

Amphiprora Ehrenberg 
A. c o n c i l i m s  Cleve 
A. gigantea var. sep ten t r iona l i s  (Grunow i n  Cleve and Grunow) Cleve 
A.  kje l lmani i  var. kariana (Grunow i n  Cleve and Grunow) Cleve 
A. k je l lmani i  var. s tr ioZata  (Grunow i n  Cleve and Grunow) Cleve 
A. kryophila Cl eve 

Amphora Ehrenberg 
A. eunotia Cleve 
A. exsecta Grunow i n  Schmidt e t  a l .  
A. laeuis  var. laeuissima (Gregory) Cleve 
A. laeuissima var. minuta Cl eve 
A. proteus Gregory 

Baci l lar ia  Gmelin 
B. paradoxa Gmel in i n  Linnaeus 

Caloneis Cl eve 
C. breuis  (Gregory) C l  eve 
C. kryophila (Cleve) Cleve 
C. semiinf Zata (Oes trup) Boyer 



Table 2 (Cont'd) 

Cocconeis Ehrenberg 
C. costata Gregory 
C. placentula var. euglypta (Ehrenberg) Grunow 
C. scutellwn Ehrenberg 
C. scutellum var. parva (Grunow i n  Van Heurck) Cleve 
C.  scutellum var. s taurone i f omi s  Rabenhorst 

Diploneis Ehren berg 
D. didyma (Ehrenberg) Ehrenberg 
D. incurvata (Gregory) Cl eve 
D. l ineata  (Donkin) Cleve 
D. l i t o r a l i s  var. arc t ica  C 1 eve 
D.  l i t o r a l i s  var. clathrata  (Oestrup) C l  eve 
D. smi th i i  (Brgbisson i n  Wm. Smith) Cleve 
D. vaci l lans  (Schmidt) Cleve 

Eunotia Ehrenberg 
Gomphonema Agardh 
G. exiguwn Kuetzing 
G. exiguwn var. pachycladwn (Brébisson i n  Brébisson and Godey) Cleve 
G. groenlandicwn Oestrup 

Grammatophora Ehrenberg 
G. angulosa Ehrenberg 
G. arct ica Cleve 
G. hamulifera Kuetzi ng 

Gyrosigma Hassal 1 
G. fasciola (Ehrenberg ) Cl eve 

Hantzschia Grunow 
fi. weyprechtii Grunow i n  Cleve and Grunow 

Licmophora Agardh 
L. g rac i l i s  var. anglica (Kuetzing ) Peragal 1 O and Peragal 1 O 

Navicu l a  Bory 
N. algida Grunow 
N.  cancellata Donkin 
N .  cluthensis  var. pagophila Grunow 
N .  c rass i ros t r i s  Grunow i n  Cleve and Grunow 
N. crucigeroides Hustedt 
N.  decipiens O ' Meara 
N.  digitoradiata (Gregory) Ra1 f s  i n  Pritchard 
N .  d irecta  (Wm. Smith) Ralfs i n  Pritchard 
N .  d irecta  var. javanica Cleve 
N .  forcipata Grevi 11 e 
N.  gastmm (Ehrenberg) Kuetzing 
N .  gel ida Grunow 
fi. g lac ia l i s  (Cl eve) Grunow 
N. Unperfecta Cl eve 
N.  kariana Grunow i n  Cleve and Grunow 
N.  kariana var. detersa Grunow i n  Cleve and Moeller 
N .  k je l lmani i  (Cleve i n  Cleve and Grunow) Cleve 
N. l ineola  Grunow 



Table 2 (Cont'd) 

1. Zyra var. a t lan t i ca  Schmidt 
Y. marina Ralfs i n  Pritchard 
N. novadecipiens Hus ted t 
N .  obtusa (Cl eve i n  Cleve and Moeller) Cleve 
N. oestrupi Cleve 
N. pellucida Karsten 
N .  perlucens Oestrup 
N.  pymaea Kuetzing 
N. quadripedis Cl eve-Eu1 e r  
N. reeurvata Gran 
N .  salinarum Grunow i n  Cleve and Moell e r  
N. s iberica (Grunow i n  Cleve and Moeller) Cleve 
N. so l i t a r ia  Cleve 
N .  spieula (Hickie) Cleve 
N. s tuxbergi i  var. subglabra Oestrup 
N .  sub in f la ta  Grunow i n  Cleve and Moel l e r  
N.  superba Cleve 
N. superba var. crassa (Oestrup) Gran 
N. superba var. e l z i p t i c a  Cleve 
N. superba var. subacuta Gran 
N. transfuga var. plagiostoma (Grunow i n  Cl eve and Moell e r )  Cleve 
N. transfuga var.  septentriona l i s  Oes trup 
N.  t ransi tans  Cleve 
N .  t ransi tans  var. derasa (Grunow i n  Cleve and Grunow) Cleve 
N. t ransi tans  var. erosa (Cleve) Cleve 
N. t ransi tans  var. ineudiformis (Grunow i n  Cl eve) Cl eve 
N. trigonocepha l a  C 1 eve 
N.  trigonocephala var. contracta Oestrup 
N. trigonocephala var. depressa Oestrup 
N. valida Cleve and Grunow 
N .  valida var. minuta Cleve 

Nitzschia Hassal 1 
N .  a c i c u l a ~ s  (Kuetzing) Wm. Smith 
N .  angularis Wm. Smith 
N. brebissoni i  var. borealis  Grunow 
N. closteriwn (Ehrenberg) Wm. Smith 
N .  cyl indrus (Grunow) Hasle 
N .  diaphana Cleve 
N. dis tans  var. erra t ica  Cleve 
N .  f r ig ida Grunow 
N.  gelida Cleve and Grunow 
N. gruendleri Grunow 
N. grunowii Hasle 
N .  hybrida Grunow 
N. laevissima Grunow 
N .  l eco in te i  Heurck 
N .  l i n e a m s  (Agardh) Wm. Smith 
N. l inear i s  var. t enu is  (Mm. Smith) Grunow 



Table 2 (cont 'd) 

fl. Zongissima (Br6bisson) Ra1 f s  
fl. polaris  Grunow 
N. ser ia ta  Cleve 

Pinnularia Ehrenberg 
P. mbigua Cleve 
P. quadratarea (Schmidt) C l  eve 
P. quadratarea var. bicontracta Oestrup 
P. quadratarea var. bicuneata Heiden and Kol be 
P. quadratarea var. constr ic ta  Oestrup 
P. quadratarea var. euneata Oestrup 
P. quadratarea var. densestriata Cleve 
P. quadratarea var. leptostauron Cleve 
P. quadratarea var. maxima Oestrup 
P. quadratarea var. minima Oestrup 
P. quadratarea var. stuxbergii  (Cleve i n  Cleve and Grunow) Cleve 
P. quadratarea var. subconstricta Oestrup 
P. quadratarea var. subcontinua (Grunow) Cleve 
P. semiinf l a ta  Cleve 
P. semiinf h t a  var. decipiens ( C l  eve) Gran 

P l a g i o g r m a  Greville 
P. staurophorum (Gregory) Heiberg 

PZeurosigma Wm . Smi t h  
P. antarctieum Heiden and Kolbe 
P. cZevei Grunow 
P. cu sp ida tm  Cl eve 
P. k m i a n m  Grunow 
P. s tuxbergi i  Cleve and Grunow 
P. s tuxbergi i  var. minor Grunow 

Rhabdonema Kuetzing 
R. arcuatm (Lyngbye) Kuetzing 
R. minutum Kuetzing 

Stenoneis Cl eve 
S. inconspicua var. baculus (Cleve) Cleve 

Sur i re l la  Turpin 
Synedra Ehrenberg 

S.  cm t scha t i ca  var. finnamarchica Grunow 
S. hyperborea Grunow 
S. hyperborea var. ros t e l l a ta  Grunow 
S. pulchella (Ralfs) Kuetzing 
S.  tabulata (Agardh) Kuetzi ng 
S. tabulata var. fasciculata (Kuetzing ) Grunow 

Tabellaria Ehrenberg 
P. flocculosa ( R o t h )  Kuetzing 

Trachyneis Cl eve 
T.  aspera var. aspera (Ehrenberg) Cleve 

Tropidoneis Cl eve 
T .  maxima (Gregory) Cleve 
T. maxima var. dubia (Cleve and Grunow) Cleve 



Table 2 (con t 'd )  

Ch1 orophyta 
Unidentified green f l a g e l l a t e s  

Chrysophyta 
Phaeocystis Lagerheim 

P. pouchetii (Hariot)  Lagerheim 

Eugl enophyta 
EugZena Ehrenberg 

E. proxima Dangeard 

Pyrrophyta 
GoniauZax Diesing 
Peridiniwn Ehrenberg 
Prorocentrm Ehrenberg 

P. ovaiiis Rampi 



Table 3 .  Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i b u t i o n  of sea  i c e  microalgae i n  Frobisher 
Bay a t  S t a t ion  5 ,  April 27, 1971. 

Sea i c e  th ickness  (cm) 

Ice  sec t ion  from top  t o  bottom (cm) 0-10 35-45 

Total sea i ce microalgae (ce11 s / l  i t r e )  141,418 203,064 

Baci 11 ar iophyta 
Central e s  

Chaetoceros 
C .  borea l i s  
C .  septentrionalis  
c. spp. 

Co scinodiscus 
C .  polyacanthus 
C .  spp. 

Coscinosira 
C .  oes t rup i i  

Me Zosira 
M .  arc t ica 
M. Spp. 

Rhizoso lenia  
R. Spp. 

Thalassiosira 
T .  bioculata var.  exigua 
T .  gravida 
T .  nordenskioldii  
T .  Spp. 

Trigoniun 
T .  arcticwn 

Uni dent i  f i  ed 



Table 3.  ( c o n t ' d . )  

I c e  s e c t i o n  from t o p  t o  bottom (cm) 0- 10 

Pennal es 58,017 
Achnant he s  - 

A.  taeniata - 
A .  spp. - 

Amp hiprora - 
A. gigaztea var .  septentrionalis  - 
A. kjeZZmanii va r .  kariana - 
A. k je  Zlmanii var .  s t r i o la ta  - 
A.  kryophila - 
A.  Spp. - 

Amp hora - 
A.  etlnotia - 
A.  exsecta - 
A. Zaevis var .  Zaevissima - 
A. spp. - 

Baci Z Zaria - 
B. paradoxa - 

CaZoneis - 
C .  kryophila - 

Cocconeis 3,626 
C .  costata - 
C.  scuteZlwn + 
C.  scute llwn va r .  parva - 
C. scute ZZwn var .  s tauronei fomis  - 
c. spp. 3,626 

D i p  Zone i s  - 
D. l i m a t a  - 
D. l i t o r a l i s  var .  arct ica - 
D. spp. - 



T a b l e  3. ( c o n t ' d . )  

I c e  s e c t i o n  from t o p  t o  bottom (cm) O -  10 35-45 70-80 105-115 148-158 

Gomphonema 
G .  exiguwn v a r .  pachycladwn 
G. groen landicwn 
G. SPP. 

Licmophora 
L. s p p .  

Navicula 
N .  c lu thensis  v a r .  pagophila 
N .  c rass i ros t r i s  
N .  crucigeroides 
N .  decipiens 
N .  digitoradiata 
N. directa  
N .  d irecta  v a r .  jauanica 
N .  forcipata 
N .  g a s t r m  
N .  geZida 
N .  g l ac ia l i s  
N .  imperfecta 
N .  kariana 
N .  kariana v a r .  detersa 
N .  kjezlmanii 
N .  marina 
N .  novadecipiens 
N .  obtusa 
N. quadripedis 
N .  recurvata 
1. stuxbergii  v a r .  subglabra 
N .  subin f Zata 



T a b l e  3. ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t o  b o t t o m  (cm) 0- 10 

N .  superba 
N .  superba v a r .  crassa 
N .  superba v a r .  subacuta 
N .  t ransi tans  
N .  t r m s i t a n s  v a r .  derasa 
N .  t ransi tans  Var .  erosa 
N .  transitans v a r .  ineudiformis 
N .  trigonocephala 
N .  trigonocephala v a r .  contracta 
N .  trigonocephala v a r .  depressa 
N .  valida 
N .  valida v a r .  minuta 
N .  SPP.  

Nitzschia 
N .  brebissoni i  v a r .  borealis  
N .  c losteriwn 
N. cylindrus 
N . diap hana 
N .  distans v a r .  errat ica 
N .  ge l ida  
N .  gruendleri 
N .  hybrida 
N .  Zaevissima 
N.  l eco in te i  
N .  l inear i s  
N .  l inear i s  v a r  . t enu is  
N .  po l a r i s  
N .  ser iata  
N .  Spp.  



T a b l e  3 .  ( c o n t ' d , )  

I c e  s e c t i o n  f r o m  t o p  t o  bo t t om (cm) 0-10 35-45 70-80 105- 115 148- 158 

Pinnularia + 3,626 t + 688,978 
P. amb igua - - - - + 
P. quadratarea t t - - - 
P.  quadratarea v a r .  bicontracta - - - t 72,524 
P. quadratarea v a r .  bicuneata - - - - + 
P. quadratarea v a r .  constr ic ta  - - - + 145,048 
P .  quadratarea v a r .  maxima - - - - + 
P. quadratarea v a r .  minima - - - + t 
P. quadratarea v a r .  stuxbergii  + + + t + 
P.  semiinf Zata - - - - t 
P. semiinflata v a r .  decipiens - - - - + 
P. s p p .  - 3,626 t t 471,406 

Pleurosigrna - t + 21,756 1,160,384 
P. an ta rc t i cm  - - - 3,626 435,144 
P. cZevei - - t 7,252 145,048 
P. cuspidat m - - t - t 
P. s tuxbergii  - - + + 72,524 
P.  s tuxbergii  v a r .  minor - + + + - 
P.  s p p .  - + + 10,878 507,668 

Stenoneis t - - - 435,144 
S. inconspicua v a r .  baculus t - - - 435,144 

Sgnedra t 3,626 - 3,626 145,048 
S .  tabulata t + - - + 
S. s p p .  + 3,626 - 3,626 145,048 

Tropidoneis + - - t 362,620 
T . maxima + - - t 362,620 

Uni d e n t i f i e d  29,009 36,262 108,786 126,917 10,733,552 



Table 3.  ( c o n t ' d . )  

Ice  sec t ion  from top t o  bottom (cm) 0-10 35-45 70 - 80 105-115 148- 158 

Eugl enophyta 
Eug 2 ena 

E. proxima 
E. Spp. 

Pyrrophyta 
Uni dent i  f i e d  



Table 4. Quantitative composition' and vertical distribution of sea ice microal gae in Frobisher 
Bay a t  Station 5B, April 27, 1971. 

Sea ice thickness (cm) 163 

Ice section from top to  bottom (cm) O- 10 35-45 70-80 105-115 153-163 

Total sea i ce mi croal gae (ce1 1 s / l  i t r e )  221,194 58,016 348,111 525,791 38,205,643 

Baci 1 1 a r i  ophyta 
Centrales 

BidduZphia 
B. aur i ta  

Chaetoceros 
C .  furce Z Zatus 
C .  septentr ional is  
c. spp. 

Coscinodiseus 
C .  kue t z ing i i  var. glae ia l i s  
C.  pozyacanthus 
c. spp. 

Coscinos i r a  
C.  o e s t m p i i  

Me Zosira 
M. S p p .  

Rhizoso lenia  
R. S p p .  

ThaZassiosira 
T.  gravida 
T.  nordenskioZdii 
T .  spp. 

Trigoniwn 
T .  spp. 

Unidentified 



Table  4.  ( c o n t ' d . )  

I c e  s e c t i o n  from t o p  t o  bottom (cm) 0- 10 35-45 70-80 105-115 153-163 

Pennal es 
Achnant hes 

A .  de l icatula  
A .  Spp. 

Amphip leura 
A .  r u t i  lans 

Amphiprora 
A. gigantea v a r .  septentr ional is  
A. kjel lmanii  v a r .  kariana 
A .  kjel lmanii  v a r .  s t r i o la ta  
A .  kryophila 
A. s p p .  

Amp ho ra 
A .  exsecta 
A .  Zaevis v a r .  laevissima 
A.  proteus 
A .  s p p .  

Bacil laria 
B.  paradoxa 

Caloneis 
C .  brevis  
C. kryophila 

Cocconeis 
C .  cos tata  
C .  scuteZlwn 
C.  scutellwn v a r .  parva 
C .  scute ZZwn v a r  . s taurone i fomis  
c. s p p .  

Dip Zone i s  
D. didyma 



Table 4. ( c o n t ' d . )  

Ice  sec t ion  from top  t o  bottom (cm) O -  10 35-45 70-80 105-115 153-163 

D . i n  curvata 
D. Zineata 
D.  Z i toral is  var .  arct ica 
D. smithi i  
D. vacil lans 
D. S p p .  

Eunotia 
E. SPP .  

Gomphonema 
G .  exiguwn var .  pachycladwn 
G.  groen landicwn 

Grmatophora 
G. hamu l i f e r a  

Gyrosigma 
G. fasciola 

Licmop hora 
L .  graciZis var .  angZica 

NavicuZa 
N .  cra sssro s t r i  s 
N .  crucigeroides 
N .  decipiens 
N .  digitoradiata 
N .  d irecta  
N .  directa  var .  jauanica 
N .  forcipa.t-a 
N .  geZidu 
N .  g lac ia l i s  
IV. k je Z Zmanii 
N .  Zyra var .  a t  Zantica 



Table 4. ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t û  b o t t o m  ( c m )  0-10 35-45 70-80 105-115 153- 163 

Al. marina 
N, obtusa 
N. pe 2 lucida 
N .  perlucens 
N. quadripedis 
N .  recurvata 
N .  s o l i t a r ia  
N .  stuxbergii  v a r .  subglabra 
N .  superba 
N .  superba v a r .  subacuta 
N .  trans fuga 
N .  transitans 
N. transitans v a r .  derasa 
N. transitans v a r .  i ncud i fomi s  
N .  trigonocepha la  
N. trigonocephaZa v a r .  depressa 
N .  valida 
N .  valida v a r  . minuta 
N. S p p .  

Nitzschia 
N .  ac icularis  
N .  brebissonii  v a r .  borealis  
N .  c losteriwn 
N. cylindrus 
N. diaphana 
N. frigida 
fi. gruendleri 
N. hybrida 
N .  laevissima 



Table 4. ( c o n t ' d . )  

Ice sec t ion  from top t o  bottom (cm) 

N .  l eco in te i  
N .  polaris 
N .  ser iata  
N .  Spp. 

Pinnular/ia 
P. a h i g u a  
P .  quadratarea var .  bicontracta 
P. qucldratarea var .  c o n s t ~ i c t a  
P. qmckatcreu var .  minima 
P. quadratarea var .  stuxbergii  
P .  spp. 

Plag iogrma  
P. s t a x r o p h o m  

Pleuros ipa  
P. ankarcticwn 
P. cZevei 
P. cuspidat-m 
P. ka~ianwn 
P. s tuxberyii  
P. skuxbergii var.  minor 
P. Spp. 

Rhabdonema 
X. arcuatum 
R. rninutwn 

Stenoneis s . .: ~.nconspicua var.  baculus 
Surire ZZa 

S. spp. 
Synedra 

S. cmtschat ica  var.  f fnnmarchica 



Table 4. ( con t 'd . )  

Ice section from top to bottom O- 10 35-45 70-80 105- 115 153-163 

S.  pulchella 
S .  tabulata 
S .  spp. 

Tube 2 Zaria 
T .  flocculosa 

Trachyneis 
T .  aspera var. 

Tropidoneis 
T .  ~ a x i m a  

Unidenti f i ed  

- 
+ 
- 
- 
- 
- 

aspera - 
- 
- 

36,262 

Ch1 orophyta 
Unidentified green flagel  l a t e s  - 7,252 - - 

Chrysophyta 
Phaeocystis 

P. pouchetii 

Eugl enophyta 
Eug lena 

E.  SPP .  

Pyrrophyta 
Peridiniwn 

P. spp. 
Uni dent i f ied  



Table 5 .  Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i b u t i o n  of sea  i c e  microalgae i n  Frobisher  
Bay a t  S t a t ion  5, May 27, 1971. 

Sea i c e  thickness (cm) 160 

Ice  sec t ion  from top  t o  bottom (cm) 0-8 

Total sea i ce mi croal  gae (ce1 1 s / l  i t r e )  638,205 

Baci 11 ar iophyta 
Central e s  

Chaetocecos 
C. furce l latus 
C .  septentrionalis  
c. spp. 

Coscinodiscus 
c. spp. 

Coscinosira 
C.  oes trupi i  

Me Zosira 
M. SPP.  

Thalassiosira 
T. bioculata var .  exigua 
T .  decipiens 
P. gravida 
T .  nordenskio l d i i  
T .  spp. 

Uni denti  f i e d  
Pennales 

Achnant hes 
A.  spp. 

Amph5prora 
A.  gigantea var .  septentr ional is  
A.  kjellmani$ var .  kamuna 
A.  k je  ZZmanii. var .  s t r i o la ta  



T a b l e  5. ( c o n t ' d . )  

Ice s e c t i o n  f r o m  t o p  t o  b o t t o m  (cm) 0-8 37-45 72-80 107-115 152- 160 

A.  kryophi l a  
A .  S p p .  

Amphora 
A.  exsecta 
A. laevis  \var  . laevissima 
A .  laevissima v a r .  minuta 
A .  S p p .  

Caloneis 
C. kryophila 

Cocconeis 
C .  costata 
C .  s c u t e l l m  v a r .  parm 
C .  s c u t e l l m  v a r .  stauroneifo;imis 
C .  s p p .  

Ih'p2one-k 
D.  2ineai;a 
D .  l i t o r a l i s  v a r .  arctZca 
D .  S p p .  

Gomphonema 
G. ex igum v a r .  pachûeladm 
G. yroenlandicm 
G. s p p .  

Ilantzsehia 
H. weypreehtii 

Licmop hoiqa 
L.  s p p .  

Navicu l a  
N .  aiigida 
B. c lu thensis  v a r  . pagophila 



Table 5 .  ( c o n t ' d . )  

Ice  s e c t i o n  from top t o  bottom (cm) 0-8 37-45 72-80 107-115 

N .  c rass i ros t r i s  
N .  crucigeroides 
N .  decipiens 
N .  digitoradiata 
N .  d irecta  
N .  forcipata 
N .  g a s t m  
N .  gelida 
N .  imperfecta 
N .  kariana 
N .  k j e  llmanii 
N .  marina 
N .  novadecipiens 
N .  obtusa 
N .  oestrupi 
N . quadripedis 
N .  recurvata 
B. so l i t a r ia  
N .  subinflata 
N . superba 
N . superba var .  crassa 
N. superba var .  subacuta 
N .  transfuga var .  septentr ional is  
N .  t ransi tans  
N. t ransi tans  var .  derasa 
N .  t ransi tans  var .  incudi f o m i s  
N .  t ransi tans  var .  erosa 
N . trigonocephala 

trigonocephala var .  cbntracta 
N .  trigonocephala var ,  &pressa 
N. valida 



T a b l e  5 .  ( c o n t ' d . )  

ICP  s e c t i o n  from t o p  t o  b o t t o m  (cm) 0-8 37-45 72-80 107-115 152- 160 

N .  valida v a r .  minuta - - + 3,626 108,786 
N .  Spp .  61,645 47,140 54,393 166,805 4,750,322 

Nitzschia 297:346 159,550 427,889 348,112 26.072,378 
N .  ac icularis  - + - 3,626 - 
N .  brébissonii  v a r .  boroaZzs - - 3,626 3,626 108,786 
N. cZosteriwn 58,019 10,878 18,131 61,645 2,393,292 
N .  cy Zindrus 76,150 18,131 65,271 21,757 4,895,370 
N .  diaphana - - - + - 
N .  d i s t m s  v a r .  errat ica - - + 7,252 1,559,266 
N. fr igida - - - 36,262 2,683,388 
N. geZida - - - - 290,096 
N .  gruendlem - - - 3,626 + 
N .  hybrida + + 145,048 7,252 290,096 
N .  Zaevissima 3,626 3,626 10,878 10,878 362,620 
N .  Zecointei - + - + - 
N .  Zineaiis - - - - 362,620 
N. po Zaris 32,635 10,878 50,766 29,009 1,631,790 
N. s p p .  126,916 116,037 134,169 163,179 11,495,054 

PinnuZaria - 7,252 18,130 7,252 1,305,432 
P. d i g u a  - - - - + 
P.  q~~adra tarec  - 3,626 - - - 
P.  quadratarea v a r .  bicontracta - - + + 290,096 
P. quadratarea v a r .  bicuneata - - + - + 
P. qzladratarea v a r .  constr ie ta  - - 3,626 + 435,144 
P. quadxakarea v a r .  stuxbergii  - - 10,878 + 108,786 
P. quadratarea v a r .  subeonstricta - - 3,626 + - 
P. semiinf l a ta  - - - + - 
P.  semiinflata v a r .  decipiens - - - - + 
P. s p p .  - 3,626 + 7,252 471,406 

Rhabdonema - + - - - 
R ,  s p p .  - + - - - 



Table 5 ,  ( con t 'd . )  

Ice section from top t o  bottom (cm) 0-8 37-45 72-80 107-115 152- 160 

Stenoneis 
S .  inconspicua var. baeulus 

Synedra 
S .  tabulata 
S. spp. 

Tropidoneis 
T .  maxima 

Uni dent i f i  ed 

Ch1 orophyta 
Unidentified green f l  agel l a t e s  

Eugl enophyta 
Eug lena 

E. Spp. 

Pyrrophyta 
Uni den t i  f i  ed 



Table 6. Quantitative composition and vertical  d i s t r i  bution of sea ice microalgae in Frobisher 
Bay a t  Station 5B, May 27, 1971. 

Sea ice thickness (cm) 166 

Ice section from top to  bcttcm (cm) 0-8 37-45 72-80 107-115 158-166 

Total sêa ice rnicroalgae (ce1 1 s / l  i t r e )  957,309 627,326 

Baci 11 ariophyta 
Central es 

Chaetoceros 
C .  f r a ~ i l i s  , 
C. furce ZZatus 
c. spp. 

C'uoscimdiscus 
c. spp. 

Coscinosira 
C.  o e s t m p i i  

Melosira 
M. Spp.  

Tha lass ios i ra  
T .  decipiens 
T .  gravi da 
T .  nordenkioldii  
T .  S p p .  

Trigonizm 
T .  arcticwn 

Uni denti f ied 
Pennal es 

Ac hnan t hes 
A. deZicatula 
A.  SPP.  



T a b l e  6 .  ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t o  b o t t o m  (cm)  0-8 

Amphiprora 
A .  gigantea 
A .  k7'eZZman 

v a r .  sep ten t r iona l i s  
ii v a r .  kariana 

A .  k je l lmani i  v a r .  s t r i o z a t a  
A .  kryophila 
A .  Spp .  

Anrphora 
A. exsecta 
A.\ laeuis  v a r .  Zaevissima 
A. Zaevissima v a r .  minuta 
A .  SPP.  

Caloneis 
C .  kryophila 

Cocconeis 
C .  cos ta ta  
C .  scutellwn v a r .  parva 
C .  scuteZZwn V a r .  s taurone i fomis  
C .  s p p .  

Diploneis 
D. Zineata 
D .  l i t o r a l i s  v a r .  arc tic^ 
D.  smi th i i  
D .  S p p .  

Eunotia 
E.  SPP.  

Gcmp honema 
G. exiguwn v a r .  pachycladwn 
S. groe;zZaîidicwn 
G. s p p .  

Hantzschia 
H .  weyprechtii  



Table 6 .  ( c o n t ' d . )  

Ice  sec t ion  from top t o  bottom (cm) 0-8 37-45 72-80 107- 115 158-166 

Licmophora 
L,. s p p .  

NavicuZa 
N. algida 
N.  cance Zlata 
N.  c lu thensis  var .  p~gophi la  
N.  c rass i ros t r i s  
N .  cmcigeroidas 
N .  digitcradiata 
N .  directa 
N .  dirccta var .  javanica 
N .  forzipata 
8. gus t1m 
T i .  ge2ic.h 
N .  kariana 
N .  Ge l lmani i  
N .  marina 
N .  obtusa 
N.  o e s t m p i  
N .  quadmpedis 
N .  recurvata 
N .  s iberica 
N .  s o l i t a r ia  
N .  subinf la ta  
N .  superba 
N .  superba var .  erassa 
N .  superba var .  subacuta 
N .  transitans 
N.  t ransi tans  var .  derasa 
N .  transitans var . erosa 
N. trainsi tans var.  incudi f o m i s  



Table 6 .  ( c o n t ' d . )  

I ce  sec t ion  from top  t o  bottom (cm) 0-8 37-45 72-80 107-115 158-166 

N. transfuga var .  septentrionalis  
N .  trigonocephala 
N. trigonocephala var .  contracta 
N .  trigonocephala var .  depressa 
N. valida 
N. valida var .  minuta 
N .  spp. 

Nitzschia 
N. acicu l a r i s  
N. brebissoni i  var.  borealis  
N .  c los ter imi  
N .  cy Zindrus 
N .  distans var .  erratica 
N .  f r ig ida 
N. gmendler i  
N .  hybrida 
N .  laevissima 
N .  l eco in te i  
N .  polaris 
N .  SPP. 

Pinnu Zaria 
P. ambigua 
P. quadratarea 
P.  quadratarea var .  bicontracta 
P. quadratarea var.  bicuneata 
P .  quadratarea var .  constr ic ta  
P. quadratarea var .  Zeptostauron 
P. quadratarea var .  minima 
P. quadratarea var . stuxbergii  
P. quadratarea var.  subconstricta 



Table 6. ( c o n t ' d . )  

I c e  sec t i on  from t o p  t o  bottom (cm) 

P. serniinflata 
P. semi in f la ta  var.  decipiens 
P. SPP. 

Pleurosigrna 
P.  antarcticwn 
P. c l e v e i  
P. cuspidatwn 
P. s tuxbergi i  
P. s tuxberg i i  var .  minor 
P .  SPP. 

Rhabdonma 
R. SPP. 

Stenoneis 
S .  inconspicua var .  baculus 

Synedra 
S. hyperborea var .  r o s t e l z a t a  
S. tabulata  
S. SPP. 

Tabe Z Zaria 
T .  spp. 

Trachyneis 
T .  aspera Var. aspera 

Tropidoneis 
T . maxima 

U n i d e n t i f i e d  

Ch1 orophyta - - - - 181,310 
U n i d e n t i f i e d  green f l  a g e l l  a tes - - - - 181,310 



Table 6 .  ( c o n t ' d . )  

Ice  sec t ion  from top t o  bottom (cm) 0-8 37 -45 72-80 107-115 158-166 

Eugl enophyta 
Eug Zena 

E. Spp. 

Pyrrophyta 
Unidentif ied 



Table 7. Quant i ta t ive  composition and ve r t i c a l  d i s t r i bu t i on  of sea i ce  
microalgae i n  Frobisher Bay a t  Sta t ion 5 during June 1971. 

Da t e  June 3 June 9 

Sea i c e  'thickness (cm) 159 158 

Ice section from top t o  bottom (cm) 151-159 150-158 

Total sea i c e  m i  croal gae (ce1 1 s / l  i t r e )  51,238,206 41,810,086 

Baci 11 ariophyta 50,150,346 41,665,038 
Central e s  3,698,724 2,030,672 
Chaetoceros 725,240 1,015,336 
C. furce 2 Zatus t 72,524 
C. septentrionalis 362,620 t 
c. spp. 362,620 942,812 

Coscinodiscus t 72,524 
c. spp. + 72,524 

Melosira 1,087,860 t 
M. artica 72,524 t 
M. spp . 1,015,336 t 

Tha Lassiosira 290,096 217,572 
T. nordenskioldii 290,096 217,572 
T. spp. t t 

Unidentified 1,595,528 725,240 
Pennal es 46,451,622 39,634,366 
A c h m t  hes 2,030,672 1,160,384 
A. spp. 2,030,672 1,160,384 

Amp hiprora 1,015,336 290,096 
A. gigantea var .  septentrionalis 217,572 145,048 
A. kjellmanii var.  striolata 290,096 t 
A. spp. 507,668 145,048 

Amp ho ra 2,030,672 1,377,956 
A. laevis var .  laevissima 1,450,480 435,144 
A. laevissima var .  minuta 72,524 t 
A. spp. 507,668 942,812 

Caloneis 108,786 t 
C. kryophila 108,786 t 

Cocconeis t t 
C. costata t i- 

C. scutellwn var .  parva t + 
C. scutellwn var .  stauroneiformis - + 
c. spp. - - 

Dip Zoneis 72,524 72,524 
D. Litoralis var .  arctica 72,524 72,524 

Gomp honema 1,994,410 1,668,052 
G. exiguum var .  pachycladwn 1,486,742 1,377,956 
G. groen landicum 507,668 290,096 



Table 7 .  ( c o n t ' d . )  

June 3 June 9 

Navicula 
N.  algida 
N .  crueigeroides 
N .  decipiens 
N .  digitoradiata 
N .  directa 
N .  directa var .  javanica 
N .  forcipata 
N.  g a s t r m  
N.  gelida 
If. iwrperfecta 
N .  kariana 
fl. kjezlmanii 
N .  marina 
N .  obtusa 
N .  oestrupi 
N .  quadripedis 
N .  recurvata 
N .  s tuxbergii  var .  subgldbra 
N.  superba 
N .  superba var . crassa 
N .  superba var .  subacuta 
N .  transitans 
N .  transitans var .  derasa 
N .  transitans var  . erosa 
N. transitans var . ineu& formis 
N .  trigonocephala 
N .  ty+gonocephala var .  depressa 
N.  valida 
N. valida var .  minuta 
N .  S p p .  

Nitzschia 
N.  brebissonii  Var . boreaZis 
N .  cZosteriwri 
N .  cy lindrus 
1. diaphana 
N .  distans var .  erratica 
N.  ge l ida  
N .  gmmdley+ 
N.  hybrida 
N .  laevissima 
N .  Zinearis 
N.  polaris 
N .  S p p .  



Table 7. ( con t ' d . )  

Date 

Pinnularia 
P. quadratarea var . bicontracta 
'P.  quadratarea var. bicuneata 
P. quadratarea var. cons t r ie ta  
P. quadratarea var. s tuxbergi i  
P. spp. 

Pleurosigrna 
P. antarcticwn 
P.  c leve i  
P .  k a r i m m  
P .  s tuxbergii  
P .  spp. 

Stenoneis 
S.  inconspicua var.  baculus 

Tropidoneis 
T .  maxima 

Uni dent i f ied  

Eugl enophyta 
Euglena 

E. S p p .  

Pyrrophyta 
Unidentified 

June 3 June 9 



Table 8. Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i b u t i o n  of  sea i c e  
microalgae i n  Frobisher  Bay a t  S t a t i o n  5B during June 1971. 

Date 

Sea i c e  th ickness  (cm) 

Ice  s e c t i o n  from top t o  bottom (cm) 

Total sea i c e  microalaae (ce1 l s l l  i  t r e )  

Baci 11 ar iophyta 
Central e s  
Chaetoceros 
C. furce 2 latus 
C. septentrionalis 
c. spp.  

Coscinodiscus 
c. spp. 

Melosira 
M. Spp. 

Thalassiosira 
T. nordenskioldii 

Uni dent i  f i e d  
Pennal e s  
Achnanthes 

A. Spp. 
Amphiprora 

A. gigantea var .  septentrionalis 
A. kjellmanii var .  striolata 
A. kryophila 
A. S P P .  

Amphora 
A. laeuis var .  laevissima 
A. laevissima var .  minuta 
A. S P P .  

Ca Zoneis 
C. kryophila 

Cocconeis 
C. costata 
C. scutel l m  var . stau~onei fomis 
c. S P P .  

DipZoneis 
D. incmata 
D. lineata 
D. litoralis var .  arctica 
D. Spp. 

Goriphonema 
G. exiguwn var .  pachgcladwn 
G. groenlandicwn 

June 3 June 9 

158 

150-158 

12,075,246 



Table 8. (cont'd.) 

Date June 3 

Hantzschia 
H.  weyprechti i  

Navicula 
N .  algida 
N .  c lu thens i s  va r .  pagophila 
N .  c ra s s i ro s t r i s  
N .  crucigeroides 
N .  d e c i p i m s  
N .  d ig i toradiata  
N .  d i rec ta  
N .  d i rec ta  va r .  javanica 
N .  forcipata 
N .  ge l ida 
N .  g l a c i a l i s  
N .  kamana 
N .  k j e l lmuni i  
N .  rnamna 
N .  obtusa 
N .  recurvata 
N .  s iber ica  
N .  superba 
1. superba v a r .  crassa 
N .  t rans i tans  
N .  t rans i tans  var .  derasa 
N .  t rans i tans  v a r .  i n c u d i f o m i s  
N .  trigonocephala 
N. trigonocephala va r .  depressa 
N .  val ida 
N .  va l ida v a r .  minuta 
N .  spp. 

Nitzschia  
N .  b reb i sson i i  va r .  boreal is  
N .  c los ter iwn 
N .  d i s  tans  v a r .  errat ica  
N . gruendl em 
N .  hybrida 
N.  laevissima 
N .  polar is  
N .  spp. 

Pinnularia 
P. ambigua 
P. quadratarea v a r .  bicontracta 
P. quadratarea va r .  cons t r ie ta  
P .  quadratarea va r .  s tuxbergi i  
P .  spp. 

June 9 



T a b l e  8. ( c o n t ' d . )  

Da t e  J u n e  3 J u n e  9 

Pleurosigrna 
P.  antarcticwn 
P. c leve i  
P .  cuspidatwn 
P.  kaeanwn 
P. stuxbergii 
P .  stuxbergii v a r .  minor 
P.  s p p .  

Rhab donema 
R. S p p .  

Stenoneis 
S.  inconspicua v a r  . bacuZus 

Tropidoneis 
T .  maxima 

Uni d e n t i  f i e d  

C h 1  o r o p h y t a  
U n i d e n t i f i e d  g r e e n  f l a g e l l a t e s  

Eugl e n o p h y t a  
Eugzena 

E.  s p p .  

P y r r o p h y t a  
Uni d e n t i  f i e d  



Table 9.  Quant i t a t ive  composition and ver t i ca l  d i s t r i bu t i on  of sea i ce  
microalgae in  Frobisher Bay a t  Sta t ion 5B, February 9 ,  1972. 

Sea i ce  thickness (cm) 

Ice sect ion from top t o  bottom (cm) 0-8 

Total sea i ce  microal gae (ce1 1 s/1 i t r e )  68,895 

Baci 11 ariophyta 
Centrales 

Chaetoceros 
C .  septentr ional is  
c. spp. 

Coscinodiscus 
C. kue tz ing i i  var .  g lac ia l i s  

Melosira 
M .  spp. 

Tha lass ios ira  
T. nordenskioldii  
T .  spp. 

Trigoniwn 
T .  arcticwn 

Unidenti f i ed  
Pennales 

Amphiprora 
A. spp. 

Amphora 
A. spp. 

CaZoneis 
C. krgophila 

Cocconeis 
C. costata 
C. scuteZZwn var.  parva 
c. spp. 

D i p  Zoneis 
D. Zineata 

Gomp honema 
G. groenlandicm 

Grmatophora 
G. arct ica 

Navicula 
N .  d igi toradiata  
N .  d irecta  
N .  gel ida 
N .  g laciaz is  
N .  novadecipiens 
N .  superba 
N .  t ransi tans  
N .  t ransi tans  var .  erosa 
N .  valida 
N .  Spp. 



Table 9 .  ( c o n t ' d . )  

Ice sec t ion  from top t o  bottom (cm) 

Nitzschia 
N .  c l o s t e r i m  
N .  cy l indrus 
N .  fmgida 
N .  laeuissima 
N .  polaris 
N. S P P .  

Pinnularia 
P. quadratarea var . bicontracta 
P .  quadratarea var .  Zeptostauron 
P.  qwzdratarea v a r .  maxima 
P. quadratarea var .  subcontinua 
P. spp. 

PZeurosigma 
P.  spp. 

Rhabdonema 
R. arcuatm 

Stenoneis 
S .  inconspicua var .  baculus 

Tropidoneis 
T .  maxima 

Uni dent i  f i  ed 

Ch1 orophyta 
Unidentif ied green f l  agel l a t e s  

Eugl enophyta 
Euglena 

E .  Spp. 

Pyrrophyta 
Unidenti f i e d  



Table 10. Q u a n t i t a t i v e  compos i t ion  and v e r t i c a l  d i s t r i b u t i o n  o f  sea i c e  
microa lgae i n  F rob i she r  Bay a t  S t a t i o n  5, May 17, 1972. 

Sea i c e  t h i ckness  (cm) 

I c e  s e c t i o n  f rom top  t o  bot tom (cm) 

T o t a l  sea i c e  mic roa lgae  (ce1 l s / l  i t r e )  

Baci 11 a r i o p h y t a  
Cent ra les  

Chaetoceros 
C. septentr ional is  
c. spp. 

Coscinosira 
C .  o e s t m p i i  

RhizosoZenia 
R. SPP. 

Thalass ios ira  
T. bioculata var .  exigua 
T. nordenskio Zdii 
T .  spp. 

U n i d e n t i  f i e d  
Pennal es 

Achnanthes 
A .  SPP. 

Amp hiprora 
A. gigantea va r .  sep ten t r iona l i s  
A .  kiyophila 
A .  Spp. 

Amphora 
A .  exsecta 
A .  Zaevis var .  Zaevissima 
A.  Spp. 

Baci l ZarYia 
B .  paradoxa 

Ca lone i s  
C .  kryophila 

Cocconeis 
C .  cos tata  
C. scute l Zwn v a r  . parva 
C .  scutel lwn va r .  stauroneiformis 
c. spp . 

Diploneis 
D. Zineata 
D. Z i t o ra l i s  va r .  arc t i ca  

Gomp hon ema 
G. exiguwn var .  pachycladwn 
G. groenlandicwn 
G. Spp. 



T a b l e  10. ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t o  bo t to rn  (cm) 0- 10 181-191 

Navicula 14,504 4,967,894 
N .  algida 
N .  c rass i ros t r i s  
N. crucigeroides 
N .  decipiens 
N .  digitoradiata 
N. directa  
N .  foreipata 
N .  gel ida 
N .  g l ac ia l i s  
N .  kariana 
N .  k j e  2 lrnanii 
N .  obtusa 
N .  oestrupi 
N. quadripedis 
N .  recurvata 
N. s t m b e r g i i  v a r .  subglabra 
N .  superba 
N .  superba v a r .  crassa 
N .  superba v a r .  subacuta 
N .  transitans 
N. t ransi tans  v a r .  derasa 
N .  t ransi tans  v a r .  erosa 
N. t ransi tans  v a r .  incudi f o m i s  
N .  transfuga v a r .  sep ten t r ional i s  
N. trigonocephala 
N. trigonocephala v a r .  contracta 
N .  trigonocephala v a r .  depressa 
N .  valida 
N .  valida v a r .  minuta 
N .  Spp.  

Nitzschia 
N. brebissoni i  v a r .  boreal is  
N .  c losteriwn 
N .  cyclindrus 
N .  diaphana 
N. fr igida 
N .  gel ida 
N .  hybrida 
N. laevissima 
N .  po l a r i s  
N.  Spp .  

Pinnularia 
P .  ambigua 
P.  quadratarea v a r .  bicontracta 



Table 10. ( c o n t ' d . )  

I c e  s e c t i o n  f rom t o p  t o  bot tom (cm) 0- 10 

P. quadratarea var .  bicuneata 
P. quadratarea var .  cons t r ie ta  
P .  quadratarea va r .  minima 
P.  quadratarea v a r .  s tuxbergi i  
P .  quadratarea var .  subcontinua 
P.  spp. 

Plagiogramma 
P.  staurophorum 

PZeurosipa 
P. antarcticwn 
P. cZevei 
P. s tuxbergi i  v a r .  minor 
P .  spp. 

Rhabdonema 
R. arcuatwn 
R. minutwn 

Stenoneis 
S .  inconspicua v a r .  baculus 

Synedra 
S .  tabu Lata var .  fasciculata 

Tropidoneis 
T .  maxima 

U n i d e n t i f i e d  

Ch1 orophyta 
Un iden t i  f i e d  green f l  a g e l l  a tes  

Chrysophyta 
Phaeocystis 

P. pouchetii  

Eugl enophyta 
Eug Lena 

E .  proxima 

Pyrrophyta 
Uni d e n t i  f i  ed 



Table 11. Quantitative composition and vertical  distribution of sea ice microalgae in Frobisher 
Bay a t  Station 5 ,  March 22, 1973. 

Sea-i ce thickness (cm) 

Ice section from top to bottom (cm) 0-10 

Total sea i ce microal gae (ce1 1 s / l  i t r e )  587,434 

Baci 11 ariophyta 543,920 
Central es 166,801 

Chaetoceros 47,139 
C .  fragi l i s  + 
C.  septen triona l i s  32,635 
c. spp. 14,504 

Coscinodiscus 3,626 
C. spp. 3,626 

Coscinosira 14,504 
C .  oes trupi i  14,504 

Me lo s i ra  - 
M .  arc t ica  - 

Rhizosolenia - 
R. hebetata foma hiemalis - 

Thalassiosira 14,504 
T .  bioculata var. exigua + 
T. decipiens + 
T. gravida 7,252 
T .  mrdensk io ld i i  - 
T .  spp. 7,252 

Trigoniwn 7,252 
T .  arcticwn 7,252 

Unidentified 79,776 
Pennales 377,119 

Achnanthes 21,757 
A. taeniata  21,757 

Amphiprora + 



Table 11. ( c o n t ' d . )  

Ice sec t ion  from top  t o  bottom (cm) O- 10 35-45 70-80 

A. conci Zians - 7,252 3,626 
A. gigantea v a r .  septentKonaZis - - 3,626 
A .  kjelzmanii var .  s t r i o la ta  + 3,626 10,878 
A .  kryophi Za - 3,626 10,878 
A. spp .  - - 18,131 

Amphora 18,131 7,252 10,878 
A. laevis  v a r .  laevissima - - 7,252 
A.  Zaevissima va r .  minuta - - - 
A.  spp .  18,131 7,252 3,626 

BaciZ Zaria - + 7,252 
B. paradoxa - + 7,252 

Caloneis - - -+ 
C. kryophila - - + 
C. semiin f Zata - - - 

Cocconeis 18,130 - - 
C.  pZacentuZa va r .  euglypta + - - 
C. scuteZZm va r .  parva 3,626 - - 
C. scuteZZm var .  stauroneiformis 14,504 - - 

D-EpZoneis + + 7,252 
D. ZitoraZis var .  arct iea + + 7,252 
D. Zi tora l i s  va r .  cZathrata - + - 

Gomp honema 3,626 10,878 29,009 
G. exiguwn v a r .  paehycladm 3,626 3,626 25,383 
G. spp. - 7,252 3,626 

Hantzschia - - - 
H .  weyprechtii - - - 

Navicula 83,401 58,018 126,914 
N.  aiigida - - - 
N.  crassiros t r i s  - + 3,626 
N .  cmcigeroides  3,626 + 7,252 
N .  decipiens + - - 
N .  digitoradiata 3,626 + 3,626 



Table 11. ( c o n t ' d . )  168 

I c e  s e c t i o n  from t o p  t o  bot tom (cm) 0- 10 35-45 70-80 105-115 140-150 158-168 

N. directa 
N .  gelida 
N .  g lac ia l i s  
N .  irnperfecta 
N. kariana var .  detersa 
N .  kjel lmanii  
N .  novadecipiens 
N .  obtusa 
N .  o e s t m p i  
N .  pygrnaea 
N. quadripedis 
N .  recuruata 
N .  s a Z i n a m  
N .  s iberica 
N .  s tuxbergii  var .  subglabra 
N .  subinf la ta  
N .  superba 
N. superba var .  crassa 
N .  superba va r .  e l  l i p t i c a  
N. superba var .  subacuta 
N .  transfuga va r .  s e p t e n t ~ i o n a l i s  
N .  transitans 
N .  t ransi tans  var .  derasa 
N.  t ransi tans  va r .  erosa 
N.  transitans va r  . i ncud i fomi s  
N. trigonocephala 
N .  trigonocephala va r .  depressa 
N .  valida 
N .  valida v a r .  minuta 
N .  S p p .  



Table 11. ( c o n t ' d . )  

Ice sec t ion  from top t o  bottom (cm) O- 10 35-45 70-80 105-115 140-150 

Nitzschia 141,420 221,194 130,539 152,297 688,974 
N. acicular is  t t 7,252 7,252 7,252 
N .  angularis - 54,393 - - - 
N .  brebissoni i  var .  boreal is  .. - 3,626 3,626 - 
N .  c losteriwn 7,252 3,626 - - 7,252 
N .  cg Zindrus 43,514 7,252 3,626 21,757 39,888 
N. diaphana t 7,252 t t 32,635 
N. f k g i d a  - - 29,009 18,131 130,543 
N .  gelida - 3,626 - - - 
N .  gruendleri + - 7,252 3,626 7,252 
N. hybrida - 14,504 3,626 14,504 29,009 
N .  Zaevissima - 7,252 3,626 3,626 18,131 
N. Zecointei - - 3,626 t 7,252 
N. Z i n e a ~ s  var .  tenuis  - - - 7,252 58,019 
N .  Zongissima - - - - 21,757 
N. polaris 18,131 47,140 32,635 29,009 108,786 
N. ser iata  t 7,252 3,626 7,252 - 
N. spp. 72,523 68,897 32,635 36,262 221,198 

Pinnularia - 3,626 10,878 36,260 50,764 
P. ambigua - - - - - 
P. quadratarea - - t - t 
P. quadratarea var .  bicontracta - - t t 3,626 
P. quadratarea var .  bicuneata - - 3,626 + - 
P. quadratarea var .  cons t r ic ta  - t 3,626 7,252 3,626 
P. guadratarea var .  denses tr ia ta  - - - - - 
P. quadratarea var .  Zeptostauron - - + - - 
P. quadratarea var .  minima - - - - t 
P. quadratarea var .  s tuxbergi i  - - - - 3,626 
P. quadratarea var.  subcons tkc ta  - - - - 3,626 
P. spp. - 3,626 3,626 3,626 - 



T a b l e  11. ( c o n t ' d . )  1 6 8  

Ice s e c t i o n  from t o p  t o  b o t t o m  (cm) 0- 10 35-45 70-80 105-115 

Pleurosigrna 
P. an ta rc t i cm  
P. c leve i  
P .  cuspidatwn 
P. stuvcbergii 
P .  s tuxbergii  v a r .  rninor 
P. s p p .  

Stenoneis 
S. inconspicua v a r .  baculus 

Synedra 
S.  tabulata v a r .  fasciculata 
S .  s p p .  

Tropidoneis 
T . maxima 

U n i d e n t i  f i e d  

Ch1 o r o p h y t a  - 3,626 - - 
U n i d e n t i f i e d  g r e e n  f l a g e l l a t e s  - 3,626 - - 

P y r r o p h y t a  
Peridiniwn 

P. s p p .  
Prorocentmun 

P. ova l i s  
Uni d e n t i f i e d  



Table 12. Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i  bution of sea  i c e  microalgae i n  Frobisher  
Bay a t  S t a t i o n  5B, March 22, 1973. 

Sea i c e  th ickness  (cm) 

Ice secti-on from top  t o  bottom (cm) 0-10 35-45 

Total sea i c e  mi croal  gae (ce1 1 s / l  i t r e )  496,784 663,586 

Baci 1 1 a r i  ophyta 
Centrales  

C7naetoceros 
C.  borealis  
C .  septentrZ.ona2i.s 
C.  SPP. 

Coscinodiscus 
C .  kue t z ing i i  var .  glac ia l i s  
C .  l acus t r i s  var .  septentmonal is  
c. spp. 

Coscinosira 
C. o e s t m p i i  

Melosira 
M. arctica 
M .  SPP. 

Thalassiosira 
T .  bioaulata var .  exigua 
T .  nordenskio l d i i  
T .  spp. 

Trigoniwn 
T .  arcticwn 

Unidentif ied 
Pennal e s  

Achnanthes 
A. del icatu  l a  
A. taeniata 
A. Spp. 



Table 12. ( c o n t ' d . )  181 

I ce  s e c t i o n  from t o p  t o  bottom (cm) O- 10 35-45 

Amphiprora 3,626 3,626 
A. coneilians - - 
A. gigantea v a r .  septentrionalis - - 
A. kjellmanii va r .  kariana - - 
A. kjellmanii v a r .  striolata 3,626 3,626 
A. kryophila - - 
A. SPP. - - 

Amp hora - - 
A. laevis v a r .  laevissima - - 
A. Zaevissima var .  minuta - - 
A. SPP. - - 

Bacillaria - - 
B. paradoxa - - 

Caloneis - - 
C. kryophila - - 

Cocconeis + 3,626 
C. seutellm - - 
C. scutellwn va r .  parva - + 
C. spp. + 3,626 

Diploneis 3,626 7,252 
D. Zineata - - 
D. litoralis va r .  arctica 3,626 7,252 
D. Spp. - - 

Gomphonema 10,878 10,878 
G. exiguwn v a r .  pachycladwn 10,878 10,878 
G. spp. - + 

Grammatophora + - 
G. angulosa + - 

Navicula 39,887 61,644 
N. crassirostris - - 
N. crucigeroides - - 



Table 12. ( c o n t ' d . )  

Ice  sec t ion  from top  t o  bottom (cm) 0- 10 35-45 

N .  decipiens 
N. digitoradiata 
N .  directa 
N .  forcipata 
N.  gastrum 
N .  gelida 
N .  g laciaz is  
N .  imperfecta 
N .  kariana 
1. kariana var .  detersa 
N .  kjel lmanii  
N .  Zineo l a  
N. novadecipiens 
N .  oestrupi 
N .  quadripedis 
N .  recurvata 
N .  superba 
N .  superba var .  crassa 
8.  superba var .  subacuta 
N .  transfuga var .  septentr ional is  
N .  transitans 
N. transitans var .  derasa 
N .  t ransi tans  var . erosa 
N .  transitans var .  ineudiformis 
N .  trigonocephala 
N .  trigonocephala var .  depressa 
N. valida 
N .  valida var .  minuta 
N .  Spp. 

Nitzschia 
N.  ac icularis  
N. angularis 



Table 12. ( c o n t ' d . )  

Ice  sec t ion  from top t o  bottom (cm) O- 10 35-45 70-80 105- 115 140- 150 

N .  brebissoni i  var .  borealis  
N .  closteriwn 
N .  cylindrms 
N .  diaphana 
N .  distans var .  errat ica 
N .  frigida 
N.  gelida 
N.  gruendleri 
N .  hybrida 
N .  Zaevissirna 
N.  Zecointei 
N .  l inear i s  
N .  polaris 
N .  s er ia ta  
N.  s p p .  

Pinnu Zaria 
P. ambigua 
P. quadratarea var .  bicontracta 
P. quadratarea var .  bicuneata 
P. quadratarea var.  constr ic ta  
P. quadratarea var .  cuneata 
P. quadratarea var .  densestr iata  
P. quadratmea var .  minima 
P. quadratmea var.  stuxbergii  
P. quadratarea var.  subconstricta 
P. quadratarea var.  subcontinua 
P. s p p .  

Plag iogrma  
P. s taurophorm 

Pleurosigrna 
P. antmcticwn 
P. cZevei 



T a b l e  12. ( c o n t ' d . )  

I c e  s e c t i o n  f rom t o p  t o  b o t t o m  (cm) 0-10 35-45 70-80 105-115 140-150 173-181 

P. cuspidatm 
P. s tuxbergii  
P. s tuxbergii  v a r .  minor 
P. s p p .  

Stenoneis 
S. inconspicua v a r  . bacu lus  

Sy ne &a 
S .  tabulata 
S. tabulata v a r .  fasciculata 
S.  s p p .  

Tropidoneis 
T .  maxima 

U n i d e n t i f i e d  

C h r y s o p h y t a  
Phaeocystis 

P. pouchetii 

P y r r o p h y  t a  
Goniau lax 

G. s p p .  
Prorocen trwn 

P. ovaZis 
Uni d e n t  i f  i e d  



Tabl e 13. Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i  but ion of sea i c e  microalgae in  Frobisher Bay 
a t  S t a t ion  5, May 29, 1973. 

Sea i c e  th ickness  (cm) 

Ice  sec t ion  from top  t o  bottom (cm) 0-8 

Total sea  i c e  microal gae (ce1 1 s / l  i t r e )  844,888 

Baci l la r iophyta  
Central e s  

Chaetoceros 
C. septentrionaZis 
c. spp. 

Coscinosira 
C.  oes trupi i  

Me los ira  
M .  arc t ica 
M. spp. 

ThaZassiosira 
T.  biocuZata var .  exigua 
T .  grau ida 
T .  nordenskio Zdii 
T. spp. 

Rhizoso Zenia 
R. spp. 

Bigoniwn 
.T. arcticwn 

Unidentif ied 
Pennal es 

Achnanthes 
A. del icatula  
A. spp. 

Amphiprora 
A. conci l ians  
A. gigantea var .  septentrionaZis 



T a b l e  13. ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t o  b o t t o m  (cm)  O- 8 36-44 106-114 141-149 187-195 

A. kjeZZmanii v a r .  kariana 
A. kjeZZmanii v a r .  s tr ioZata  
A. kryophila 
A. SPP.  

Amp hora 
A. eunotia 
A. exsecta 
A. Zaevis v a r .  Zaevissima 
A .  Zaevissima v a r .  minuta 
A. s p p .  

CaZoneis 
C. kryophi Za 

Cocconeis 
C. cos tata  
C. scuteZZwn v a r .  parva 
C. scuteZZwn v a r .  s taurone i fomis  
c. s p p .  

DipZoneis 
D.  Zineata 
D.  ZitoraZis v a r .  arc t i ca  
D. SPP. 

Euno t i a  
E. SPP. 

Gomp honema 
G. ex igum 
G.  exiguwn v a r .  pachycladwn 
G. groenlandicwn 
G. SPP. 

Hantzschia 
8. weyprechtii  



Table 13. (cont 'd . )  

Ice section from t o p  t o  bottom (cm) 

Nav icu  la  
N .  algida 
N .  cancel la ta  
N .  c luthensis 
N. crass i ros t r i s  
N .  crucigeroides 
N .  decipiens 
N .  digitoradiata 
N .  directa 
N.  forcipata 
N .  geZida 
N .  g lac ia l i s  
N .  imperf ecta 
N .  kariana 
N.  k j e l h a n i i  
N .  marina 
N.  novadecipiens 
N .  obtusa 
N.  oestrupi 
N .  quadripedis 
N .  recurvata 
N. spicu l a  
N .  stuxbergii  var .  subglabra 
N .  subinflata 
N .  superba 
N .  superba var .  crassa 
N .  superba var.  subacuta 
N .  trans fuga var.  septentr ional is  
N .  transitans 
N .  transitans var .  derasa ' 

N. t ransi tans  var.  erosa 



Table 13. ( c o n t ' d . )  

Ice s e c t i o n  from top  t o  bottom (cm) 0-8 36-44 106-114 141-149 187-195 

N. transitcns var.  ineudiformis 
N. trigonocephala 
N. trigonocephala var .  contracta 
N. trigonocephala var.  depressa 
N. valida 
N. valida var .  minuta 
N. SPP. 

Nitzschia 
N. acicularis 
N. brebissonii var .  borealis 
A?. closterim 
N. cy Zindrus 
N. diaphana 
N. distans var .  erratica 
N. frigida 
N. gelida 
N. gruendleri 
N. hybrida 
N .  Zaevissima 
1V. lecointei 
N. Zinearis 
B. polaris 
N. seriata 
N. SPP. 

Pinnu 2 aria 
P. ambigua 
P. quadratarea var.  bicontracta 
P. quadratarea var .  bicuneata 
P. quadratarea var .  constricta 
P. quadratarea var .  leptostauron 
P. quadratarea var .  minima 



T a b l e  13. ( c o n t ' d . )  

I c e  s e c t i o n  f rom t o p  t o  b o t t o m  (cm) 0-8 36- 44 106- 114 141- 149 187-195 

P. quadratarea v a r .  stuxbergii  
P. quadratarea v a r .  stcbconstricta 
P. semiinflata v a r .  decipiens 
P. s p p .  

Plag iogrma  
P. staurophorwn 

Pleurosigrna 
P. a n t a r c t i m  
P. c leve i  
P. karianum 
P. s tuxbergii  
P. s tuxbergii  v a r .  minor 
P. s p p .  

Stenoneis 
S. ineonspicua v a r .  baculus 

Synedra 
S. hyperborea 

Tropidoneis 
T .  maxima 

U n i d e n t i f i e d  

Ch1 o r o p h y t a  - 29,009 14,504 7,252 145,048 
U n i d e n t i f i e d  g r e e n  f l a g e l l a t e s  - 29,009 14,504 7,252 145,048 

C h r y s o p h y t a  
Phaeocystis 

P. pouchetii 

Eugl e n o p h y t a  
Eug 2 ena 

E. SPP. 



Table 13. ( c o n t ' d . )  

Ice sec t ion  from top  t o  bottom (cm) 0-8 36-44 106-114 ' 141-149 187-195 

Pyrrophyta 
Goniaulm 

G. SPP. 
Frorocen tm  

P. sp. 
Unidentified 



Table 14. Q u a n t i t a t i v e  composition and ve r t i ca l  d i s t r i b u t i o n  of sea i c e  microalgae in Frobisher 
Bay a t  S ta t ion  58, May 29, 1973. 

Sea i c e  thickness (cm) 

Ice  sec t ion  from top t o  bottom (cm) 

Total sea i c e  microalgae ( c e l l s / l i t r e )  

Baci 11 ar iophyta 
Central es  

Cbxzetoceros 
C.  f r ag i l i s  
C. septentr ional is  
c. spp. 

Coscinodiseus 
C. spp. 

Coscinosira 
C. oes trupi i  

Me los ira  
M .  arc t ica 
M. spp. 

Rhizoso lenia 
R. spp. 

Thalassiosira 
T .  bioculata var .  exigua 
T .  decipiens 
T .  gravida 
B. nordenskio Zdii 
T .  spp. 

!&igonim 
T.  arcticwn 

Unidenti f i  ed 
Pennal e s  

Achnanthes 
A. deZicatuZa 
A. taeniata 
A. spp. 



Table 14. ( c o n t ' d . )  

Ice sec t ion  from top  t o  bottom (cm) 0-8 36-44 

Amphiprora 
A. concilians 
A. gigantea var .  septentrionalis  
A. kjel lmanii  var.  kariana 
A. kjel lmanii  var .  s t r io la ta  
A.  kryophila 
A.  SPP. 

Amphora 
A. eunotia 
A.  laevis  var.  Zaevissima 
A. Zaevissima var.  minuta 
A .  spp. 

Baei l Zaria 
B. paradoxa 

Ca loneis 
C.  kryophila 

Cocconeis 
C. costata 
C.  scuteZlum var. parva 
C. scutel  lwn var .  stauroneifomnis 
C. spp. 

D i p  Zoneis 
D.  ZitoraZis var.  arct ica 
D. Zineata 
D. Spp. 

Gomphonema 
G. exiguum var.  pachycladwn 
G. g roen land im  

Navicu l a  
N. aZgida 
N .  e luthensis var .  pagophila 



Table 14. ( c o n t ' d . )  

Ice s e c t i o n  from top t o  bottom (cm) 0-8 36-44 106- 114 141-149 192-200 

crass i ros t r i s  
crueigeroides 
decipiens 
d ig i  toradiata 
directa  
f orcipata 
ge Zida 
g Zacia l i s  
imperfecta 
kariana 
k j e l  lmanii 
Zineola 
marina 
novadecipiens 
obtusa 
oestrupi 
recumiata 
stuxbergii  var.  subgZabra 
subinf la ta  
superba 
superba var.  crassa 
superba var.  e l l i p t i c a  
superba var.  subacuta 
transi tans  
transi tans  var.  derasa 
transi tans  var .  erosa 
transi tans  var.  i ncud i fomi s  
transfuga var .  septentr ional is  
trigonocephala 
trigonocephala var .  contracta 
trigonocephala var .  depressa 



T a b l e  14. ( c o n t ' d . )  

I c e  s e c t i o n  f r o m  t o p  t o  b o t t o m  (cm) 0-8 36-44 106-114 

N .  valida 
N .  valida v a r .  minuta 
N.  Spp .  

Nitzschia 
N .  acicu Zaris 
N .  angu Zaris 
N .  brebissonii  v a r .  borealis  
N .  closteriwn 
N .  cylindrus 
N .  diaphana 
N .  frigida 
N .  gelida 
N .  hybrida 
N .  Zaevissima 
N .  Zongissima 
N .  polaris 
N .  seriata 
N.  s p p .  

Pinnu Zaria 
P. ambigua 
P. quadratarea v a r .  bicontracta 
P. quadratarea v a r .  bicuneata 
P. quadratarea v a r .  constr ic ta  
P. quadratarea v a r .  minima 
P. quadratarea v a r .  stuxbergii  
P. semiinflata v a r .  decipiens 
P. s p p .  

PZeurosigma 
P. an tarc t i cm  
P. cZevei 
P. s tuxbergii  
P. s tuxbergii  v a r .  minor 
P. s p p .  



Table 14. ( con t ' d . )  

Ice section from top t o  bot-tom (cm) 0-8 36-44 106-1 14 141-149 192-200 

Stenoneis - 
S. inconspicua var. baculus - 

Synedra - 
S. carntschatica var. finnumarchica - 
S. tabulata - 
S. tabulata var. fasciculata - 
S. spp. - 

Tropidoneis 3,626 
T. maxima 3,626 

Unidentified 97,907 

Chlorophyta 3,626 - 61,645 - - 
Unidentified green f l a g e l l a t e s  3,626 - 61,645 - - 

Chrysophyta 
Phaeocystis 

P. pouchetii 

Pyrrophyta 
Prorocen trum 

P. ova l i s  
Unidentified 



Table 15. Quant i t a t ive  composition of sea i c e  microalgae and 
phytoplankton in the  underlying surface water in Frobisher 
Bay a t  Sta t ion 5B, March 23, 1977. 

Sea ice  thickness (cm) 
Sampie type 

Total sea ice  microalgae or  
phytopl ankton (ce1 1 s / l  i  t r e )  

Baci l lar iophyta  
Central es  

Chaetoceros 
C.  borea l i s  
C. septentriona Zis 
c. spp. 

Coscinodiscus 
c. spp. 

Coscinosira 
C. oes t r u p i i  

MeZosira 
M. a r c t i ca  
M. spp. 

Tha Zassiosira 
T .  nordens k i o  Zdii  
T. spp. 

Trigoniwn 
T .  a r c t i c m  

Unidenti f i ed 
Pennal es 

Achnanthes 
A. spp. 

Amphiprora 
A. conci Zians 
A. gigantea var. septentr ional is  
A. k jezûnani i  var. kariana 
A. k j e  ZZmanii var. s t r i o  Zata 
A .  spp. 

Amphora 
A. Zaevis var.  Zaevissima 
A.  spp. 

Baci Z Zaria 
B. paradoxa 

Cocconeis 
C. scuteZZm var. parva 
C. scute ZZum var. stauroneifomnis 
c. spp. 

DipZoneis 
D. Z i n ~ a t a  
D.  Zi toraZis var. arct ica  

180 

Ice  bottom Surface water 
5 cm 

7,397,448 37,109 

7,107,352 35,409 
471,406 3,200 
145,048 400 

+ - 
- 1 O0 

145,048 3 O0 - 1,400 
- 1,400 
+ - 
+ - 

36,262 - 
+ - 

36,262 - 
108,786 - 

36,262 - 
72,524 - 
36,262 400 
36,262 400 

145,048 1,000 
. 6  635 946 32,209 

36,262 900 
36,262 900 

253,834 - 
72,524 - 
36,262 - 

+ - 
36,262 - 

108,786 - 
290,096 400 

36,262 - 
253,834 400 

36,262 - 
36,262 - 

326,358 300 
36,262 1 O0 

+ 200 
290,096 - 

72,524 - 
36,262 - 
36,262 - 



T a b l e  15. ( c o n t ' d . )  

Sampl e t y p e  I c e  b o t t o m  S u r f a c e  w a t e r  

Fragi l a r ia  253,834 300 
F.  s p p .  253,834 300 

Gomphonema 145,048 - 
G. exiguwn v a r .  pachyc Zadum 36,262 - 
G. s p p .  108,786 - 

Licmo phora - 100 
L. s p p .  - 100 

Navicu l a  1,559,266 800 
N .  c ra s s i ro s t r i s  + - 
N. crucigeroides 72,524 - 
Al. decipiens - t 
N .  d ig i toradiata  36,262 - 
N.  d i r ec ta  362,620 - 
N .  forcipata + - 
IV. gastrwn 36,262 - 
N .  ge l ida t - 
N. imperf ec ta  36,262 - 
N .  kariana 36,262 1 O0 
N .  k j e l  Zmanii 36,262 - 
N. novadecipiens + - 
N .  rectlrvata 36,262 - 
N. superba v a r  . crassa + - 
N .  transfuga v a r .  plagiostoma t - 
N. t r a n s i t  ans 108,876 - 
N. t rans i tans  v a r  . derasa + - 
N. t rans i tans  v a r .  ineudiformis + - 
N .  trigonocephala + - 
N .  trigonocephala v a r .  depressa t - 
N. va l ida  72,524 - 
N. va l ida  v a r .  minuta 217,572 - 
N .  s p p .  507,668 7 O0 

1ilitzschia 2,103,196 400 
N.  b reb i sson i i  v a r .  boreal is  108,786 - 
N .  c losterium 145,048 - 
N .  c y l i n d m s  217,572 - 
N .  diaphana + - 
N. f r ig ida  326,358 - 
N .  grunowii 253,834 1 O0 
N .  hybrida 72,524 - 
N. laevissima 108,786 - 
IV. Zecointei  + - 
N.  po l a r i s  326,358 - 
N. ser ia ta  108,786 - 
N.  s p p .  435,144 300 



Table 15. ( c o n t ' d . )  

Sample type Ice  bottom Surface water 

Pinnu Zaria 
P. quadratarea var.  bicontracta  
P. quadratarea var .  minima 

PZeurosigma 
P. cZevei 
P. cuspidatwn 
P. karianwn 
P. s tuxberg i i  var .  minor 
P. spp. 

Synedra 
S. eamtschatica var .  finnamarchica 
S. spp. 

Tropidoneis 
T. maxima va r . dubia 

Unidentif ied 

Ch1 orophyta 145,048 200 
Unidentif ied green f l a g e l l a t e s  145,048 200 

Pyrrophyta 
Unidentif ied 



Table 16. Q u a n t i t a t i v e  composition and v e r t i c a l  d i s t r i b u t i o n  of sea i c e  rnicroalgae and phytoplankton in the  underlying water in  Frobisher 
Bay a t  Stat ion 1, May 3, 1978. 

Sea i c e  thickness (cm) 185 

Ice core - Seawater depth (m) 
Sample type Top 5crn Widdle 5cm Bottom 5cm O 5 10 15 20 2 5 

Total sea i c e  niicroalgae o r  phytoplankton 
(ce1 l s / l  i t r e )  576,556 

Bacillariophyta 
Central es  

C"naetoceros 
C .  furceZZatus 
C.  septentrrio~aZis 
c. spp. 

Pie Zcsira 
M. spp. 

Thalassiosira 
T .  spp. 

Unidentified 
Pennales 

Achnanthes 
A.  spp. 

hphiprora  
A.  kjeZZrnanii var. strioZata 
A. kryophiZa 
A. Spp. 

Amphora 
A.  Zaevis var. Zaevissima 
A.  proteus 
A .  Spp. 

Cocconeis 
C. scuteZZm var. parva 
C.  spp. 

Dip Zoneis 
D. ZitoraZis var. ar i t i ca  

Fragi Zaria 
F .  Spp. 

Gomphonema 
G .  miguwn var .  pachycZadm 
G.  groenZandicwn 
G.  Spp. 

NavicuZa 
IV. crucigeroides 
N .  d igi toradiata 
iV. direc ta  
J i .  kjeZZmanii 
N .  marina 
ili. quadripedis 



Table 16. ( c o n t ' d . )  

I c e  co re  

Sampl e  t y p e  Top 5cm M idd le  5cm Bottom 5cm 

W .  superba va r .  subacuta 
if. transi tans 
iv. spp. 

îgitzsehia 
N. cZosterium 
iV. cyZir%rus 
IV. distans var .  erratica 
if. frigida 
fl. geZida 
W .  grunouii 
if. hybrida 
i:I. laevissima 
9. l eco in te i  
il'. Zinearis 
W .  polaris 
- v - .  spp. 

Pinnu Zaria 
P. quadratarea var .  bicontracta 
P. quadratarea va r .  s t m b e r g i i  
P. spp. 

PZeurosigma 
P. cZevei 
P. s t m b e r g i i  
P. spp. 

Stenoneis 
S .  inconspicm va r .  baculus 

Synedra 
S. .SPP. 

Tropzdoneis 
1. maxima var .  dubia 

U n i d e n t i f i e d  

Ch lorophyta  - - 108,786 
U n i d e n t i f i e d  green f l a g e l l a t e s  - 108,786 

Euglenophyta 
Eug Zena 
E. Spp. 

Pyr rop l iy ta  
U n i d e n t i f i e d  

Seawater dep th  (m) 

O 5 1 O 15 20 2 5  -. 
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