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ABSTRACT 

Hsiao, S.  1. C .  1979. Sea ice microalgal data from the Eskimo Lakes, 

1972 to  1974. Fish. Mar. Serv. Data Rep. 146: iv + 43 p. 

Sea ice rnicroalgal collections,  made during the l a t e  winter and 
spring of the years 1972 to 1974 in the Eskirno Lakes, a re  tabulated 
quantitatively.  Thirty-one genera and 104 species were identified; ice  
diatoms comprised the largest  group with 27 genera and 103 species. The 
sea ice microalgae were most abundant in l a t e  spring on the bottom of 
the sea ice.  

Key words: Sea ice microalgae, ice diatoms, quant i ta t ive species 
composition, vertical  d is t r ibut ion ,  standing stock, Arctic. 

Hsiao, S. 1. C.  1979. Sea ice microalgal data from the Eskimo Lakes, 

1972 to 1974. Fish. Mar. Serv. Data Rep. 146: iv + 43 p.  

Des échanti 1 1  ons d '  algues microscopiques de glace marine, prélevés 
à Eskimo Lakes à l a  f i n  de l ' h ive r  e t  au printemps de 1972 à 1974, sont 
cl asses quantitativement. Trente-et-un genres e t  104 espèces furent 
ident i f iés ;  les  diatoinees de glace constituent l e  groupe l e  plus important 
avec 27 genres e t  103 espèces. C'est  à l a  f in  du printemps que 1 'on 
retrouve une plus grande abondance d'algues microscopiques sur la face 
inférieure de la  glace. 



1 NTRODUCT ION 

The sea i c e  microalgae a r e  composed of diatoms, d i n o f l a g e l l a t e s ,  

green f l a g e l l a t e s  and chrysophytes. Of t h e s e ,  the  diatoms a r e  almost 

ubiquitous and genera l ly  dominant; t h e  o the r  groups a r e  gene ra l ly  

r a r e r ,  but may occasional l y  become dominant (Bunt, 1968: Hsiao 1979). 

S t r a t i f i e d  colored bands appear during l a t e  winter  and sp r ing  i n  t h e  

sea  i c e ,  e s p e c i a l l y  in the  bottom l a y e r s  (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  propor t ions  of 

groups of microalgae growing a t  d i f f e r e n t  l eve l s  in t h e  sea  i c e .  

Al exander (1974) estimated t h a t  t h e  sea  i c e  microalgae c o n t r i  buted from 

25% t o  30% of the  annual primary p roduc t iv i ty  in t h e  nearshore  Beaufort 

Sea. The sea  i c e  microalgal f l o r a s  play an important r o l e  a s  primary 

producers in  Arc t ic  marine ecosystems (Meguro e t  a l . ,  1966, 1967; McRoy 

and Goering, 1974; Alexander, 1974).  They may a l s o  provide a  po ten t i a l  

food source f o r  grazing zooplankton (Engl i s h ,  1961; ApoS l o n i o ,  1965) 

and polar  cod (Andriashev, 1968).  

Most of the  e a r l  i e r  i n v e s t i g a t o r s  (Ehrenberg, 1841, 1853; Dickie, 

1878; Cleve, 1898, 1899a, 1900a; Gran, 1900; Kindle, 1909; Seidenfaden, 

1947; Usachev, 1938; 1949) 1 i  s t e d  t h e  species  composition and geographical 

occurrence of sea  i c e  microalgae. The samples were taken from d r i f t i n g  

i c e - f l o e s  and no q u a n t i t a t i v e  d i s t r i b u t i o n a l  ana lys i s  of t h e  microalgal 

f l o r a  within the  sea i c e  was made. Recently, Alexander e t  a l .  (1974) 

q u a n t i t a t i v e l y  analyzed samples from the  bottom of sea i c e  from Barrow, 

Alaska f o r  species  composition and standing s tock .  



The purpose of this report is to investigate the quantitative 

composition, vertical distribution and standing stock of microalgae 

within the sea ice of the Eskirno Lakes. 



METHODS 

The sea i c e  microalgal  samples were c o l l e c t e d  with a 7 .5  cm diameter 

S ipre  i c e  corer  from top  t o  the  bottom of t h e  sea i c e  a t  s t a t i o n s  508 

(6g034.8'N, 131°18'W) and 515 (6g032'N, 131°11'W) in t h e  Eskimo Lakes 

during l a t e  winter  and spr ing  of t h e  yea r s  1972 t o  1974 (Fig .  1 ) .  The 

length of the  i c e  co re  was measured, and various p a r t s  of t h e  core were 

cu t  with a f i n e  toothed meat saw. The i c e  samples were placed in c lean  

p l a s t i c  con ta ine r s ,  and then thawed in  t h e  l abora to ry  a t  room temperature. 

One s e t  of samples was used f o r  the  analyses  of s a l i n i t y ,  n u t r i e n t s  and 

pigments (Grainger e t  a l . ,  1977). The o the r  s e t  of samples was used f o r  

species  i d e n t i f i c a t i o n  and enumeration, and was immediately preserved 

with formalin a t  a f i n a l  concentrat ion of 2%, neu t ra l i zed  with calcium 

carbonate in Boston round polyethylene b o t t l e s .  

The preserved samples were q u a n t i t a t i v e l y  analyzed f o r  species  

composition and s tanding s tock .  The techniques f o r  preparing permanent 

s l i d e s  of cleaned diatoms f o r  species  i d e n t i f i c a t i o n  were described by 

Foy and Hsiao (1976).  Sea i c e  microalgae were i d e n t i f i e d  with t h e  a i d  

of a Lei tz  phase-contrast  compound microscope. References used t o  i d e n t i f y  

the  species  were Smith (1853, 1856), Cleve and Grunow (1880), Cleve (1873, 

1883, 1884, 1894-1896, 1896, 1899a3 b ,  1900 a ,  b ) ,  Cupp (1943),  Grunow 

(1884), Oestrup (1895) ,  Van Heurck (1896),  Gran (1900, 1904, 1908, 1911), 

Boyer (1926, 1927), Mann (1925) ,  Heiden and Kolbe (1928) ,  Lebour (1930), 

Erlandsson (1930),  Hustedt (1930, 1959, 1961-1966), Grbntved and 

Seidenfaden (1938),  Seidenfaden ( 1 9 4 7 ) ~  Cleve-Euler (1951-1955), Schmidt 

e t  a l .  (1874-1959), Hendey (1064),  Hasle (1964, 1965a, b, 1972.) and Van 

Landi ngham (1967, 1968, 1969, 1971, 1975) f o r  diatoms; Lebour (1925), 



Paul sen (1908, 1949), Schi 11 e r  (1933), Lemmermann ( 1908), Graham (1942), 

Bursa (1961, 1963) and Leedal e (1967) for di nofl agel l a t e s ,  chrysophytes 

and flagel 1 ates . 
Al1 preserved samples were well agitated to  suspend the microalgal 

c e l l s .  Subsamples of 10 m L  (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 then pipetted into a Zeiss phytoplankton sedimentation 

chamber. The ce l l s  were allowed to s e t t l e  for  12-24 hours, and were 

enumerated with the aid of a Leitz inverted microscope a t  a magnification 

of 500 times. The c e l l s  in an area equivalent to 89 microscope f i e lds  

were counted. They were ident i f ied to species when possible, otherwise 

t o  higher taxonornic levels or groups. Total ce11 counts were used to  

estimate the standing stock of sea ice  microalgae. Standing stock i s  

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

A "+" indicates that the sea ice  microalgae were observed a t  some time 

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

the sea ice microalgae were not observed a t  any stage of the analysis.  

Ce11 numbers given as "spp." may include individuals of species l i s t ed  

tha t  could n o t  be identified during the count and/or different  species. 



B E A U F O R T  S E A  

F i g .  1. Station locations in the Eskimo Lakes. 
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Table 1. Genera and species of sea ice microalgae from the Eskimo Lakes. 

Bacil lariophyta 
Central es 

Chetoceros  Ehrenberg 
C. borea l i s  Bai 1 ey 
C. septentriom2i.s  Oes trup 

Coseinodiscus Ehrenberg 
Ce kue t z ing i i  var. g ZaciaZis Grunow 

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

RhizosoLenia Ehrenberg 
ThaZassiosira Cl eve 
T. bioculata var. e x i g u  (Grunow) Hus tedt  
T .  gravida Cleve 
T. nordenskioldii  Cleve 

li2.iceratiwn Ehrenberg 
T .  nobile Witt 

Trigoniwn Cl eve 
T .  arcticwn (Bri ghtwel 1 ) Cl eve 

Pennal es 
Achnanthes Bory 

A. deZicatuZa (Kuetzing) Grunow i n  Cleve and Grunow 
A .  minutissima Kuetzing 
A. taeniata Grunow i n  Cleve and Grunow 

AmphipZeura Kuetzi ng  
A. r u t i l ans  (Trentepohl) Cleve 

hph iprora  Ehrenberg 
A. concil ians Cleve 
A. kjeZZmanii Cleve i n  Cleve and Grunow 
A. kjeZZmanii var. kariana (Grunow i n  Cleve and Grunow) Cleve 
A.  kjeZZrnanii var. s t r i o l a t a  (Grunow i n  C l  eve and Grunow) Cleve 
A. kryophila Cl eve 

h p h o r a  Ehrenberg 
A, Zaevis var. Zaevissima (Gregory) Cl eve 
A. Zaevissima var. minuta Cleve 
A. proteus Gregory 

Baci /Zaria Gme 1 i n 
B.  paradoxa Gmelin i n  Linnaeus 

CaZoneis C l  eve 
C. kryophiZa ( C l  eve) C l  eve 
C ,  Ziber (Wrn. Smith) Cleve 

Cocconeis Ehrenberg 
DipZoneis Ehrenberg 

D. Zineata (Donkin) Cleve 
D. ZitoraZis var. arc t i ca  Cl eve 
D. smi th i i  (Brébisson i n  Wm. Smith) Cleve 

Fragi Zaria 
F .  p inmta  Ehrenberg 



Table 1 (Continued) 

Gomp honema Ag a rd h 
G e  e x i g u m  Kuetzing 
G. exiguwn var.  pachycladwn (Brébisson i n  Br6bisson and Godey) Cleve 

Gyrosigma Hassall 
G. fasciola (Ehrenberg ) Cleve 

Licmophora Agardh 
L. dalrnatica (Kuetzing) Grunow 
L. g r a c i l i s  (Ehrenberg) Grunow 

Nav ia la  Bory 
N. algida Grunow 
N. cance l Zata Don ki n 
N. c lu thens i s  var. pugophila Grunow 
N .  c ra s s i ro s t r i s  Grunow i n  Cleve and Grunow 
N. cmcigero ides  Hustedt 
N .  decipiens  O ' Meara 
W .  d i rec ta  ( W m .  Smith) Ralfs i n  Pritchard 
N .  jforcipata Greville 
N. gelida Grunow 
N. gZaciaZis ( C l  eve) Grunow 
N .  kariana Grunow i n  Cleve and Grunow 
N .  k j e l lmani i  (Cleve i n  Cleve and Grunow) Cleve 
N. l ineola  Grunow 
IV. marina Ralfs i n  Pritchard 
N. novadecipiens Hustedt 
N. oestrupi  Cleve 
N. per Zucens Oes trup 
IV. quadripedis Cleve-Eu1 er  
N. recurvata Gran 
IV. so l i t a r ia  Cleve 
N. spieula (Hickie) Cleve 
N. s t m b e r g i i  var. subglabra Oestrup 
$1. subinf la ta  Grunow i n  Cleve and Moeller 
N. superba Cleve 
N .  t rans i tans  Cleve 
N .  t rans i tans  var. derasa (Grunow i n  Cleve and Grunow) Cleve 
N. t rans i tans  var. erosa (Cleve) Cleve 
IV. t ransi tans  var. ineudiformis (Grunow i n  Cl eve) Cl eve 
N. trigonocepha la Cl eve 
N .  trigonocephala var. depressa Oes trup 
N .  val ida Cleve and Grunow 
N .  valida var.  minuta Cleve 

Nitzschia Hassall 
N .  acminata  (Win. Smith) Grunow 
N .  c losterium (Ehrenberg) Wm. Smith 
IV. cy l indrus (Grunow) Has 1 e 
N. diaphana Cleve 
N .  d i s tans  var. erratica Cleve 
N. fr igida Grunow 



Table 1 ( ~ o n t i n u e d )  

N. gelida Cleve and Grunow 
N. gmendler i  Grunow 
N. hybrida Grunow 
N. Zaevissima Grunow 
N. Zecointei Heurck 
N. Zinearis (Agardh) Wm. Smith 
N. Zinearis var .  t e r n i s  (Wm.  Smith) Grunow 
fi. polaris  Grunow 
N .  ser ia ta  Cleve 

PinnuZaria Ehrenberg 
P. mbigua Cl eve 
P. quadratarea (Schmidt) C'leve 
P. quadratarea var .  bicontracta Oes tru p 
P. quadratarea var ,  bicuneata Heiden and Kolbe 
P. quadratarea var .  cons t r ic ta  Oestrup 
P. quadratarea var.  denses tr ia ta  Cleve 
P. quadratarea var .  Zeptostauron Cleve 
P. quadra tarea var .  maxima Oes t rup 
P. quadratarea var .  minima Oes t ru  p 
P. quadratarea var.  s t m b e ~ g i i  (Cl eve i n  Cl eve and Grunow) Cl eve 
P. quadratarea var.  subconstricta Oestrup 
P. quadratarea var. subcontinua (Grunow) Cleve 
P. semi inf la ta  var .  decipiens (Cl eve) Gran 

PZeurosigma Wm . Smi t h  
P. a n t a r c t i c m  Heiden and Kolbe 
P. cZevei Grunow 
P. s tuxbergi i  Cleve and Grunow 
P. s tuxbergi i  var. minor Grunow 

Stenoneis Cleve 
S. inconspicua var .  bacuZus (Cleve) Cleve 

SurireZZa Turpin 
S .  japonica A .  Schmidt 
S.  oes trupi  Gran 

Synedra Ehrenberg 
S. tabulata (Agardh) Kuetzing 
S .  tabulata var. obtusa Pantocsek 

Tropidoneis Cl eve 
T. maxima (Gregory) Cleve 

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

Eugl enophyta 
EugZena Ehrenberg 

Pyrrophyta 
GoniauZax Diesing 

G .  catenata Kofoid 
Gymnodinium Stein  
Per id in im  Ehrenberg 



Table 2. Quantitative composition and vertical distribution of sea ice 
microalgae in the Eskimo Lakes at Station 508, 17 March 1972. 

Sea ice thickness (cm) 157 

Ice section from top to bottom (cm) O- 10 147-157 

Total sea ice microalgae (cells/litre) 373,492 3,952,558 

Baci 11  ariophyta 
Central es 

Chaetoceros 
C.  boreaZis 
C ,  spp. 

RhizosoZenia 
R. spp. 

Thalassiosira 
T .  nordenskio Zdii 
T .  spp. 

Unidentified 
Penna 1 es 

Achnanthes 
A .  deZicatuZa 
A. spp. 

Amp h i  prora 
A. conci Zians 
A. kjeZZmanii var. karianu 
A .  kjeZZmanii var. s t r i o l a t a  
A. kryophi la 
A. spp. 

Amp hora 
A. Zaevis var. Zaevissima 

Caloneis 
C. kryophiZa 

Dip Zoneis 
D .  ZitoraZis var. arc t ica  

Gomphonema 
G. eziguwn var. pachycZadm 

Gyrosigrna 
G .  fascio Za 

Licmop hora 
L. dalmatica 

fVav icu  Za 
N .  c rass i ros t r i s  
N. crucigeroides 
N .  d irecta  
N. forcipata 
IV. kariana 
Il. oestrupi 
N. per Zucens 
N .  recwlvata 



Tabl e 2. (Conti nued) 

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

N. spicuZa 
N. s tuxbergi i  var. subg Zabra 
lii. subinfZata 
N. superba var. crassa 
N. t ransi tans  var . derasa 
N. trigonocephaZa var. depressa 
N. valida var. minuta 
N .  spp. 

Nitzschia 
N .  cZosteriwn 
N. cy l indrus 
IV. gel ida 
Al. Zaevissima 
1V.  po Zaris 
N. spp. 

Pinnu Zaria 
P. mnbigua 
P. quadra t a r  eu 
P. quadratarea var. bicontracta 
P. quadratarea var. cons t r ie ta  
P. quudratarea var. minima 
P. quadratarea var. s tuxbergi i  
P. quadratarea var . subcontinua 
P. spp. 

Plem-osigma 
P. antarcticum 
P. cZevei 
P, s tuxbergi i  var. minor 
P. spp. 

Stenoneis 
S.  inconspicua var. bacu Zus 

Synedra 
S. tabulata 

Tropidoneis 
T .  maxima 

Unidentified 

Ch1 orophyta 
Unidentified green flagellates 

Pyrrophyta 
Goniau lux 

G. catenata 
G. spp. 

Peridinium 
P. spp. 

Unidentified 



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  t h e  Eskimo Lakes 
a t  S t a t i o n  508, 13 May 1972. 

Sea i c e  th ickness  (cm) 

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

Total sea i c e  microalgae (ce1 1 s / l  i t r e )  58,017 

Baci 1 l a r iophy ta  
Central e s  

Chetoceros 
C.  septentriona Lis 
c. spp. 

Rhizoso lenia 
17. spp. 

Tha Lassiosira 
T .  biocuZata var .  exigua 
T .  nordenskio Zdii 
T. spp. 

Tr igon im 
T .  arcticwn 

Unident i f ied  
Pennal e s  

Achnanthes 
A. de LicatuZa 
A. minutissima 
A. taeniata 
A. spp. 

Amphiproru 
A. kjeZZmanii var .  kariana 
A. kjeZLmanii var .  s t r i o la ta  
A. k ryophik  
A. spp. 

Amphora 
A. Zaevis var .  Zaevissima 
A. spp. 



T a b l e  3. ( ,Con t i nued )  

Ice s e c t i o n  from t o p  t o  bo t t om (cm) O- 10 35-45 70-80 105-115 140-150 181-191 

Ca loneis 
C. kryophila 

Cocconeis 
c. s p p .  

D i p  Zoneis 
D. l ineata 
D. ZitoraZis v a r .  m c t i c a  
D. S p p .  

Gomp honerna 
G. ez igum v a r .  pachycladurn 
G. s p p .  

flav i cu  la 
N .  c rass i ros t r i s  
N. crucigeroides 
N .  decipiens 
N .  directa 
N .  gelida 
N .  kj e Z Zmanii 
N .  novadecipiens 
N .  o e s t m p i  
N .  quadripedis 
N .  recurvata 
AT. sozi tar ia  
N.  s tuxbergii  v a r .  subglabra 
N. superba 
N.  transitans 
N.  transitans v a r .  derasa 
N. transitans v a r .  incudiformis 
N. valida v a r .  minuta 
N.  S p p .  



Table 3. (Continued) 

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

Nitzschia 
N.  c Zosteriwn 
N.  ey  l indrus 
N .  fr igida 
N.  geZida 
N. hybrida 
N .  Zaevissima 
N. Zecointei 
N .  Zinearis 
N. poZaris 
N .  S p p .  

Pinnu Zaria 
P. quadratarea var .  bicontracta 
P. quadratarea var .  constr ie ta  
P. quadratarea var .  densestriata 
P. quadratarea var .  Zeptostauron 
P. quadratarea var .  maxima 
P. quadratarea var .  s tuxbergi i  
P. semiinflata 

Pleurosigrna 
P. antarcticwn 
P. s tuxbergi i  
P. s tuxbergii  var .  minor 
P. s p p .  

Stenoneis 
S .  ineonspicua var .  baculus 

Synedra 
S. tabulata 

Tropidoneis 
T .  maxima 

Unidentif ied 



Table 3. (Continued) 

Ice sec t ion  from top t o  bottom (cm) 0-10 35-45 70-80 105-115 140-150 181-191 

Ch1 orophyta - - - - - 217,572 
Unidentif ied green f l a g e l l a t e s  - - - - - 217,572 

Eugl enophyta 
Eug Zena 

E. SpP. 

Pyrrophyta 
Goniau Zax 

G .  catenata 
Unidentif ied 

t-' 
0, 



Table 4. Quan t i t a t i ve  composition and ve r t i c a l  d i s t r i b u t i o n  of sea 
i c e  microalgae in the  Eskimo Lakes a t  S ta t ion  508, 
24 November 1972. 

Sea i ce  thickness (cm) 50 

Ice sect ion from top t o  bottom (cm) 0- 10 40-50 

Total sea i c e  microalgae ( c e l l s / l i t r e )  39,887 485 , 906 

Bacillariophyta 
Central e s  

Rhizoso lenia  
R. SPP.  

ThaZassiosira 
T.  nordenskioldii  

Uni denti f i ed 
Pennal es 

Amphiprora 
A. k je l lmani i  var.  s t r i o l a t a  
A. kryophila 
A. spp. 

Amp hora 
A. laevissima var. minuta 
A. SPP. 

Gomp hnema 
G. exiguwn var . pachy c Zadwn 

Navi CU l a  
N .  c ra s s i ro s t r i s  
N. direc ta  
IV. forcipata 
N. Spp. 

IVitzschia 
N .  c losteriwn 
IV. cyZindrus 
N .  hybrida 
N .  Zaevissima 
N .  polaris  
N .  SPP.  

Pinnu lar i a  
P. quadratmea var. bicontracta 
P. quadratarea var ,  s tuxberg i i  
P. semiinfzata 
P. s p p .  

Unidentified 

Pyrrophyta 
Unidentif ied 



Table 5. Quantitative composition and vertical  distribution of sea ice microalgae in the Eskimo 
Lakes a t  Station 508, 23 February 1973. 

Sea ice thickness (cm) 141 

Ice section from top to  bottom (cm) 0- 10 35-45 70-80 105-115 131-141 

Total sea ice microaf gae (ce1 1 s/l  i t r e )  58,017 108,784 108,784 170,427 333,604 

Bacil lariophyta 
Central es 

C h e  toceros 
C.  boreal is  
c. spp. 

Coscinodiseus 
C. spp. 

Melosira 
M. SPp. 

Rhixo solenia 
R. SPp.  

Thalassiosira 
T .  gravida 
T .  nordenskioldii  

Trigoniwn 
T .  arcticwn 

Unidentified 
Penna 1 es 

Arnp hiprora 
A. k je l lmani i  var. kariana 
A. Qellrnanii  var. s t r i o la ta  
A. kryophila 
A. spp. 

Amphora 
A. s p p .  

Ca Zoneis 
C. l i b e r  



Table 5. (Continued) 

Ice  sec t ion  from top  t o  bottom (cm) 0-10 35-45 70-80 105-115 --- 131-141. 

DipZoneis 
D. ZitoraZis var .  arct ica 

Gomp honema 
G. exiguwn var . pac hyc Zadm 

Licmophora 
L. graciz is  

Nav icu Za 
N .  c rass i ros t r i s  
N .  directa 
N .  geZida 
N.  o e s h p i  
N .  r e m v a t a  
N .  so Zitaria 
N .  transitans var.  derasa 
N.  valida 
N.  spp. 

N i  t z  se hia 
N .  cZosteriwn 
N.  eylindrms 
N .  hybrida 
N. polaris  
N .  spp. 

Pinnu Zaria 
P. quadratarea var .  bieontracta 
P. quadratarea var .  densestriata 
P. quadratarea var.  minima 
P. quadratarea var .  s tuxbergi i  

PZeuro sigma 
P. cZevei 
P. s tuxbergii  var .  minor 



Table 5. (Continued) 

Ice sect ion from top t o  bottom (cm) O- 10 35-45 70-80 105-115 131-141 

Synedra 
S. tabulata 
S. tabulata var. obtusa 
S. spp. 

Tropidoneis 
T .  maxima 

Unidentified 

Chlorophyta - - 7,252 3,626 7,252 
Unidentif ied green f l  agel l a t e s  - - 7,252 3,626 7 ,252 

Eug 1 enophyta 
Eug lena 

E. spp. 

Pyrrophyta 
Goniaulux 

G. catenata 
Unidentified 



Table 6. Quantitative composition and vertical distribution of sea ice microalgae in the Eskimo 
Lakes a t  Station 508, 19 May 1973. 

Sea ice thickness (cm) 

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

Total sea ice microalgae (cells/litre) 616,442 

Bacillariophyta 
Central es 

Chaetoceros 
C. septentriona Zis 
C. spp. 

Coçcinodiscus 
c. spp. 

Me Zo sira 
M .  spp. 

Rhizoso Zmia 
R. spp. 

ThaZassiosira 
T. gravida 
T .  nordenskio l d i i  
T .  spp. 

Piceratiwn 
T .  nobile 

Bigoniwn 
T.  arcticwn 

Unidentif ied 
Penna 1 es 

Ac hnant hes 
A. de licatuZa 
A. spp. 

Amphip Zewra 
A. rut i lans 



Table 6.  (Continued) 

Ice  sec t ion  from top  t o  bottom (cm) O- 10 

Amphiprora 
A. kjel lmanii  v a r .  kariana 
A. kjel lmanii  va r .  s t r io la ta  
A. kryophiZa 
A. SPP. 

Amphora 
A. Zaevis va r .  Zaevissima 
A. proteus 
A. SPP. 

Baci l l a ~ i a  
B. paradoxa 

CaZoneis 
C. kryophila 

Cocconeis 
c. s p p .  

D-iploneis 
D. l i t o r a l i s  v a r .  arct ica 
D. smithi i  
o. s p p .  

Fragilaria 
F .  pinnata 

Gomp honema 
G. ex igum 
G. ex igum var .  pachyc ladum 
G. spp .  

Gyro sigma 
G. fasciola 

Licmophora 
L. daZmatica 
L. g rac i l i s  



Table 6.  (Continued) 

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

Navicu Za 
N .  algida 
N.  canceZZata 
N. cluthensis  var .  pagophila 
N .  crucigeroides 
N .  decipiens 
N, directa  
N .  forcipaka 
N .  geZida 
N. gZaciaZis 
N .  kariana 
N .  Elje2 Zmanii 
N. marina 
N.  o e s t m p i  
N. recurvata 
N. s o l i t a r ia  
N .  s tuxbergii  var .  subglabra 
N .  subinf la  t a  
N.  superba 
N.  t ransi tans  
N .  transitans var .  derasa 
N .  t ransi tans  var .  erosa 
N .  t ransi tans  var .  ineudiformis 
N. trigonocephaZa var .  depressa 
N.  valida 
N.  valida var.  minuta 
N. s p p .  

Nitxschia 
N. a m i n a t a  
N.  c losteriwn 
N .  cy Zindrus 



Table 6. (Continued) 

Ice  s e c t i o n  from top t o  bottom (cm) 0-10 35-45 

N.  diaphana 
N .  d i s tans  var.  errat iea  
N. fr igida 
N. gelida 
N. gruendleri 
N. hybrida 
îi. Zaevissima 
N .  Zinearis var .  -tenuis 
IV.  polaris  
N .  spp. 

Pinnu Zaria 
P. quadratarea 
P. quadratarea var .  bicontracta 
P. quadratarea var .  bicuneata 
P. quadratarea var.  constrie-ta 
P. quadratarea var .  denses tr ia ta  
P. quadratarea var .  minima 
P. quadratarea var.  stuxbergii  
P. semiinflata 
P. semiinflata var.  deeipiens 
P. spp. 

Pleurosigma 
P. antarctieurri 
P. c l e v e i  
P. s tuxbergii  
P. spp. 

Stenoneis 
S. inconspicua var .  bacu l u s  

Surire 2 la  
S.  japonica 
S. oes trupi  



Table 6. (Continued) 

Ice section from top to  bottom (cm) 0-10 35-45 70-80 105-115 159- 169 

Synedra 
S. tabuluta 
S. spp. 

Tropidoneis  
T .  maxima 

Unidentified 

Eugl enophyta 
h g  Zena 

E. S p p  

Pyrrophyta 
Unidentified 



Table 7. Quantitative composition and vertical  dis t r ibut ion of sea ice microalgae i n  the 
Eskimo Lakes a t  Station 508, 2 March 1974. 

Sea ice thickness (cm) 143 

Ice section from top to  bottom (cm) 0-10 35-45 70-80 105-115 133-143 

Total sea ice microalgae (ce1 1 s / l  i t r e )  130,539 130,540 116,035 181,306 217,566 

Bacill ariophyta 
Central es 

Chaetoceros 
C.  borealis  
C. septentrionazis 
c. spp. 

Coscinodiscus 
c. spp. 

ThaZassiosira 
T .  nordenskio Zdii 

Unidentified 
Pennal es 

Achnanthes 
A. spp. 

Amp hiprora 
A. k j e  Z Zmanii 
A. kjeZZmanii var. kariana 
A. kjeZ Zmanii var. s tr iozata  
A. spp. 

Amplwra 
A. proteus 
A. Spp.  

Ca Zoneis 
C .  kryophila 

Diploneis 
D. ZitoraZis var. arct ica 



Table  7 .  (Cont inued)  

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

G. exiguwn v a r .  pachyc Zadum 
NavicuZa 

N. crucigeroides 
N .  decipiens 
R. directa 
lii. gelida 
N .  kjezlmanii 
N .  marina 
N .  quacbipedis 
N. transitans 
N .  t ransi tans  var .  i n c u d i f o m i s  
N .  trigonocephala 
N ,  Spp. 

N i  t z  se hia 
N.  cy l indrus 
N. Zaevissima 
N .  l i near i s  var.  t enu is  
N. po Z m i s  
N .  ser iata  
IV. spp .  

Pinnu Zaria 
P. quadratarea var . bicontracta 
P. quadratarea var .  constr ie ta  
P. quadratarea var.  s tuxbergi i  
P. spp .  

PZeuro sigma 
P. cZevei 
P. s tuxbergii  var .  minor 
P. spp .  



Table 7. (Conti nued) 

Ice section from top t o  bottom (cm) - O- 10 35-35 70-80 105-115 133-143 

T~opidoneis 
2'. maxima 

Unidentified 

Pyrrophyta 
Unidenti f ied 



Table 8. Quantitative composition and vertical distribution of sea ice microalgae in the Eskimo Lakes 
at Station 508, 24 May 1974. 

Sea ice thickness (cm) 

Ice section from top to bottom (cm) 0-35 

Total sea ice microalgae (cells/7itre) 112,408 

Bacil lariophyta 
Central es 

Chaetoceros 
C. spp. 

Coscimdiscus 
C.  spp. 

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

Thalassiosira 
T.  gravida 
T .  nordenskio Zdii 
r .  spp. 

Trigonium 
T .  arcticwn 

Unidentified 
Pennal es 

Achnunthes 
A. spp. 

Amp h i  p r  ora 
A. kjel lmanii  var. kariana 
A. kjelzmanii var. s t r i o k t a  
A. kryophiZa 
A. spp. 

Amp hora 
A. Zaevis var. Zaevissima 
A. Zaevissima var. minuta 
A. spp. 



Table 8. (Continued) 

Ice  sec t ion  from top  t o  bottom (cm) 0-35 35-70 70-105 105-140 140-175 175-193 193-203 

Calozeis 
C. kryophiZa 
C. l iber  

Cocconeis 
c. s p p .  

D i p  Zoneis 
D .  ZitoraZis var.  arct ica 
D. smithi i  
D. s p p .  

Gomp hon ema 
G. exiguwn var.  pachycladwn 

Navicuk 
N .  aZgida 
N .  c lu thensis  var .  pagophila 
N. c ra s s i ro s t r i s  
N .  crucigeroides 
N.  decipiens 
N .  directa 
N.  forcipata 
N .  gelida 
N .  g l ac ia l i s  
N .  kariana 
N.  Z ineok 
N.  marina 
N .  oestrupi 
1. quadripedis 
lV. recwvata  
N .  s tuxbergii  var .  subglabra 
N.  superba 
N.  t ransi tans  var .  derasa 
N. trigonocephala var .  depressa 
N.  valida 
N. s p p .  



T a b l e  8. ( C o n t i n u e 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) 0-35 35-70 70-105 105-140 140-175 175-193 193-203 

Nitzschia 
N .  c losteriwn 
N .  cylindrus 
N .  diaphana 
fi. frigida 
N .  gelida 
ili. hybrida 
N .  l a e v i s s i m  
IV. l eco in te i  
N .  po l m i s  
N .  seriata 
Y. Spp .  

Pinnularia 
P. quadratmea 
P. quahatarea v a r .  bieontracta 
P. quadratarea v a r .  bicuneata 
P. quadratarea v a r .  constr ic  t a  
P. quadratarea v a r .  leptostauron 
P. quadratarea v a r .  minima 
P. quadratmea v a r .  subconstricta 
P. quadratarea v a r .  subcontinua 
P. quadratarea v a r .  stuxbergii  
P. s p p .  

Plemosigma 
P. antarcticwn 
P. c l e ve i  
P. s tuxbergii  v a r .  minor 
P. s p p .  

Synedra 
S. tabulata 
S. s p p .  



Table 8.  (Continued) 

Ice section from top to  bottom (cm) 0-35 35-70 70-105 105-140 140-175 175-193 193-203 

Tropidone is  
T.  maxima 

Unidentified 

Ch1 orophyta 14,504 10,878 39,888 - 3,626 3,626 507,668 
Unidentified green flage77ates 14,504 10,878 39,888 - 3,626 3,626 507,668 

Eugl enophyta 
Eug Lena 

E. spp, 

Pyrrophyta 
Goniau Zax 
G. catenata 

Gynnodiniwn 
G. s p p .  

Unidentified 



Table 9. Quan t i t a t i ve  composition of sea i c e  microalgae in the  Eskirno 
Lakes a t  Sta t ion 515 during 1974. 

Date 

Sea ice  thickness (cm) 

Sea ice  bottom (cm) 

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

Baci i i a r i  opnyta 
Central es 

C'haetoceros 
C. boreazis  
c. spp. 

Coscinodiscus 
C. kue t z i ng i i  var. g lac ia l i s  

Rhizoso l en ia  
R. spp. 

Tha Zassiosira 
T. spp. 

D i g o n i m  
T. arcticwn 

Unidentified 
Pennal es  

Amp hipr ora 
A. k j e l lmani i  var. s t r i o la ta  
A. spp. 

Amphora 
A. spp. 

CaZoneis 
C. kryophi Za 

D i p  Zoneis 
D. Zi toraZis var. arc t i ca  

Gomphonema 
G. e x i g u m  var.  pachyc Zadm 

Navicula 
N .  a Zgida 
N .  c zu thens i s  var. pagophila 
N .  decipiens 
N.  d i rec ta  
N.  kjeZZmanii 
N .  va l ida 
N .  spp. 

Nitzschia 
m. cy Zindrus 
N. hybrida 
N.  Zecointei 
N .  poZaris 
N .  spp. 

1 March 25 May 
144 186 

5 5 



Tabl e 9. (Conti nued) 

Da te 1 March 25 May 

Pinnularia 
P. quadratarea var . 
P. quadratarea var, 
P. quadratarea var. 
P. quadratarea var. 
P. qmdratarea var. 
P. quadratarea var. 
P. spp. 

Pleurosigrna 
P. e l e v e i  
P. spp. 

Unidentified 

7 ,252  
bicontracta + 
cons t r i e t a  - 
d e n s e s t r h t a  - 
minima - 
s tuxberg i i  7 ,252  
subcont inua - 

+ 
+ 
+ 
+ 

14,504 

Chlorophyta 
Unidentified green flagellates 

Pyrrophyta 
Goniaulm 
G. catenata 

Unidentif ied 
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