
On the Terrestrial Microfauna of Surtsey 
During the Suminer 19'70 

INTRODUC:TION 
In  August 1970 B. Pejler accompaniecl Prol. 

<:. H. 1,indroth on his expedition to  Surtsey. O n  
the  Jvay to the island Dr.  C;. H .  S th~vabe  joinetl 
us and  showed us tlle localities o t  the first: l<no.ru~~ 
plant settlements above the highest water-line. 
iound  by him in previous years ancl clescribcd 
I earlier corrirriunicatious (see Behre and  
. 'ich~\~al)e 1970, .ivitli references). Sorrie sarnplec 
\\rere collected lrom these patches ol algal ;tnd 
lrioss vegetation for investigation of the rnicro- 
l aun ;~ .  

I)F,SCRIP'TION O F  T H E  L,OCAL,ITII'IS 
Only the loc;~lities .ivher-e n i ic ro~oa  Iveie en- 

coulltered are me~~ t ionec l  here. O n  all ol~sc-i v;t- 
tion oc c asions the cu l t l~res  Irom several localities 
were torlnd to contain only <llgae, ~vh i l e  others 
s l ~ o ~ v e d  n o  organisms a t  all. 

I n  most cases the ~ t ~ i i ~ n a l s  reported \\rere 01)- 
xrvecl in all the cultuies Iroin the loc;tlitics 
~ v h e r e  they were l o ~ m d .  111 cases where our  
1oc;llity is the same '1s one of Scli~val)e's, thc 
ntunber  11sec1 by l l i ~ n  is mentioned ~vi th in  I ) i -<~c -  
Lets after o u r  designation. 

T h e  localities S 14 ancl S 18 ,1le sitt~;~tecl in the 
I;lv;~ area, be lo~v the highest water-line, S 22 in 
the lo~vest par t  of the passage between the tephra 
cones ol Sur tur  I and  Sllitur 11, 5traight 12' oi 
the "Neni Year Crater". 411 other localities ,Ire 
sit~tatccl in tlie crater area of Surtur  11, on trpliln 
ground,  t lose to  steam exhalatio~ls.  

Some det'lils con( erning the localities: 
S 7 (315) 1 111 S of the fenced (preserved) 

area. Dense gro~vth  01 mosses. 
S 8 (307-308) Surface layer (2 mrn) of a driecl- 

u p  pool. 
S 14 (319) just above the water-line (and a t  

tirnes flushed by the \\laves). Wi th  

sporulating rnoss. P'ossibly rriarr- 
t~recl I)y birds. 

S 18 (320) 1,ava cave, ca. 200 m E o l  Klofi, 
a l ~ o ~ ~ t  30 riz above sealevel. Moss- 
toverecl area at least 100 cn12. 

S 20 ( 3 5 3 )  "The  Bell", a crater Iorming '1 

I)ell-shaped t ave, into whit h the 
light penetrates only lrom one 
direction, although the inrolation 
i3 rather \veal< bec;lr~se ol a "misty 
curtain" 01 condensed stearn. T h e  
i11~11ziin;tted \v,tl l  was clens~ly c ov- 
ered 1)y rnoss (the most intcnsc. 
,111d extended vegetation o l ~ s ~ r v e r i  
any~vhere on Sui-tsey this year). 
T h e  i~?terli~tI walls were dl ipping 
with \v;tter and had ;I temperature 
of +20°- -140°C;. 

C 21 (934 '1) Wioss patch ca. 10 m belotv "The  
Hell", on  n ~ ~ t l i e r  steep slope. 
T h e  teplira sul~sti-ate X\GIS r a t h c ~  
lirm, moist and sornewhnt heated. 

C 22 "Scatella-lot ;1lityH, so-c,lllecI o ~ v -  
ing to the finds of imagines ol 
, S ~ ( ~ t o l l ( i  [PP~I IZ 'LOJ IN Coll. (Ephy- 
dridae, Dipter ,~,  det. Hugo An- 
dersson). T h e  tephra 5ubstrate 
rel;ltively firm, soaked with c on- 
densed .ivater and \vith 21 cliscerni- 
I)le layer of blue-green algae. 

S 27 Moss patches inllrlediately Ti ol 
the fenced are'l ( ~ 1 .  C 7). 

METHOI3S 
T h e  sarriples \\.ere taken to the Institute of 

Plant Physiology in IJppsala under  sterile t 011- 

ditiolzs, \\illere they .itrere inoculated (one ~vc.eL 
after the collection) to either firm sul~strates 
(agar), or  a l iquid nutr ient  solution (8 c ~ i l t l ~ r e s  



from each sample). T h e  last-nanled cultures ~verc  
also used to determine the nitrogen fixation. T h e  
composition of the medium is given in Henriks- 
sctn, Henriksson 8c Pejler 197 1. T h e  cultures were 
kept in a chamber with controlled coiidition~, 
+20°C ancl about 3000 I'ux arid with a hurnidity 
balanced in order to avoid exsiccation. Renewed 
inoculation (in order to get a "fresh" substrate) 
was made on Nov. 20, 1970 and on April 5, 197 1. 
Microscopic exarnination was made at intervals 
frorn August 1970 to May 1971. 

All measures were taken in order to avoid ton- 
tanliiiatioii of the samples and tlie cultures. Most 
species were Iound in several cr~ltures, and in 
such cases, at least, their occurrence on Surtsey 
ought to be considered as certain. I11 some cases, 
ho~vever, only single observations were made, 
which is designated in the table with ail asterisk. 
However, also in the5e cases the risk of contam- 
in;ition is considered as being srn;lll (c1. Behre 
ancl Sch~valte, op. cit., pp. 41 and 65) .  

C:OMA/IENTS ON T H E  TAXONOR4Y 
T h e  taxonorny of the uixcle arnoe1)ae is far Iron1 

deli~iite, cliflerent authors having clifferent ideas 
concerning the separ;~tion 01 species ;~ncl genera, 
owing to the extremely high individual var i- 
abiiity, lor ex;lmple. T h e  characters exhibitecl 
tleperid to a high degree on the environment;~l 
<ondi t i (~~ls ,  and it is thus often impossible to 
compare the material with the res111ts of authors 
11sing other cnlture method4 or malting clirect 
obseivations (moreover, the environmental con- 
clitions are often not mentioned in the litera- 
ture). Theretore, in sever;tl cases it is meaning- 
less to rriention the names of the species, even if 
the lor~ns are in complete agreement xvitll de- 
scriptions touncl in the literature. 111 such cases 
species narnes are omitted. T h e  cleterrriinations 
;Ire based on lengthy observations on several 
individuals in order to get a picture, as complete 
ils possil)le, of the different phases. Concerning 
the rhizopods we mainly follow the exposition 
by Hal-ilisch (19(50), from \vhich we soinetinles 
deviate, however, when it is necessary to get the 
taxonorny more u p  to date. 

Concer~ling the designation of the Hnblo- 
/?orh( l  forrn, Donner .ivill give more detailed 
comments in a luture paper on Rclelloidea. 

CO7vlPOSITION O F  T H E  FAUNA IN 1070 
T h e  observations niade in the diiferent cul- 

tures are presentecl in Table 1. T h e  iiematocle 
reported by Sohlenius (1972) ~vas also encouiit- 
ered in cultures reared from saniples collected in 

1971 by G. H .  Schwabe. As Iar as can be judged 
from the literature, the forms observed are wide- 
spread, often cosrnopolitic, and capable of en- 
during severe environmental conditions. Some 
of them, for example, are reported from the Ant- 
arctic (Dillon, Walsli and Rierle 1968, Donner 
1965). Studies (11 the literature suggest that all 
animals observed are able to reproduce asexually 
or p;~rthenogenetically, at least temporarily. In 
rrlost species the whole animal tan  be rapidly 
translormed into a resting stage capable of ex- 
siccation, freezing and clistant dispersal (see, e.g., 
I h h l  1930, Grospietsch 1965, Donner, op. tit., 
Sohlenius, op. tit.). 

CIHOICE O F  FOOD 
Table 2 shows the observations of food intake, 

as well as corresponding data found in 1iter;lture. 
Of course this exposition implies that other types 
ol lood can also be utilized. Thus, it is highly 
probable that bacteria also play an irriportant 
role for the amoebae concernecl. I t  is true that 
no such iiigestiorl was observed, but bacteria-like 
structures were otten found in their interiors. 

Regarcling the grazing etfec t, the material does 
not, of course, permit any tonclnsioil, but i t  
should be pointed ont how voracious some oi the 
amoebae were touncl to be, Thecarr~oeba sp., for 
exarnple, being u5ually ~ tu l t ed  with blue-green 
algae. 

As Far as the amoebae are conceriied it xvas 
quite obvious that rnoving ol~jec ts were not in- 
gested. All animals observed, as far ar  car1 be 
judged, are herbivorous. I11 other ~vorcls, the 
ecological pyrarriids o t  the small ecc osysterns (011- 

ceriiecl sl~ould be formed by only tavo trophic 
levels. 

APPENDIX: SOVIE FINDS FROM 
FRESHWATER ENVIRONMENTS 

Samples were collected trom traps (plastic 
tanks) originally set out by 13. Maguire. I n  ;tdcli- 
tion to sorne of the forms alreacly reportecl hy 
this author (M aguire 1970) the species nien tionecl 
in Table 3 were also detectecl. They \\rere ob- 
served by clirect microscopic examination. T h e  
nematodes discussed by Sohleiiins (op. cit.) lverc 
also found in trap No. 4. 

ABSTRACT 
Samples of moss and algal vegetation trorn the 

island of Snrtsey/Iceland Tvere cultured on botll 
solid and liquid substrates. About ten ditterent 
microzoa were fo~uncl, belongiiig to Rhizopocla, 
Cliliata, Rotatoria ancl Nem;~toda. They are all 



characterized by great resistance to environ- 
mental extremes, wide distribution and a way of 
propagation (asexual etc.) which enables distant 
dispersal. Oilly vegetable matter (algae, bacteria) 
was observed to be eaten by all these forrn5. 
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T A B L E  1 
Occ7irrence of the forms i n  the differen,t localilies dzc,ring 1970 

1,ocality 

IXHIZOPOUA, A M O E B I N A  
. . . . . . . . . . . . . . . .  l/nhlka?n$fia, limnx-type 

lJn l~ l l ;c~rr~~~f ic~ ,  g~ctlrrlu-type* . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Nneglerin soli Mart. and L,cwin 
Nneglerin hi.stc~dia1i.s Puschkarew . . . . . . . . . . .  

l r i c l ~ c ~ r i ~ o e h u  sp." . . . . . . . . . . . . . . . . . . . .  

Mnyorella ve.sl)ertilio Petlard* . . . . . . . . . . . . . .  

Dnctj~lo.sp11nerizirn sp. . . . . . . . . . . . . .  . . 

. . . . . . . . . . . .  Vexillifel-a c~nrl~~rlacralis Pcn;lrci* 
Astl-nrrroeba stelln Schacffcr  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  A.s/mnroeba sp. 
. . . . . . . . . . . . .  'Zhecnn~oeba striato Petlard" 

. . . . . . . . . . . . . . . . .  ?'hecntr~oebc~ sp. 
N uclearin sp." . . . . . . . . . . . . . . . . . . . . . .  

HHIZOPOIIA,  T E S T A  CEA 
Euglypha sp. . . . . . . . . . . . . . . . . . . . . . .  

CILIA T A  
Cydidiz~tri citrullus Colin . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  undeterlnitled forms 
I I O T A T O R I A ,  BDEI.I.OIDL<A 

P l ~ i l o d i l ~ n  c~cz~ticol-nis otliosci ~Miltlc . . . . . . . . . . . .  

HnOl-olroclra conslricta Dujarditl - elrisn vegeln Milnc-group 

. . . . . . 

X X X  

T A B L E  2 
Food so~r rces of the forms observed 

accorditig to o ~ v n  obsc,rvations accorditlg to literature 
IIHIZOPODA, AMOILIINA 

lJc~lrlknrrrf)fin, lilr~ctx-type . . . . . . . . . . .  

IJcttllkntrrpfia, gz~ttula-type . . . . . . . . . . . .  

Nneglel-icl soli . . . . . . . . . . . . . . . . . . . . . . .  

i\mcglerin bistc~diulis . . . . . . . . . . . . . . . . . .  

Tricha~r~oeOa sp. . . . . . . . . . . . . . . . . . .  

May orelln vespertilio . . . . . . . . . . . . . . . .  

Dactylosplrc~eri~~?n sp. . . . . . . . . . . . . . . . .  

JJexillifern c~nr bzclncrolis . . . . . . . . . . . . .  

Astrurrtoeba stella . . . . . . . . . . . . . . . . .  

Astrcr~i?oeBn sp. . . . . . . . . . . . . . . . . . . . . .  

Tliecnrr~oebn stl-ialn . . . . . . . . . . . . . . . . .  

Chlatr~ytlovro?ins 
Nostoc 

Nostoc 

Cl~lurn)~doinonac, Noctor ciiatoms, gleeti alga? (Mackinnon k Mawcs I!)(il) 

blue-green algae 

flrgelli~tes (Yenard 1902) 

Nostoc 
Theca?noeOn sp. . . . . . . . . . . . . . . . . . . . . . .  blue-green algae 
N~iclenric~ sp. . . . . . . . . . . . . . . . . . . . . . . . .  

IIHIZOPODA, T E S T A C E A  
Etcglyphn sp. . . . . . . . . . . . . . . . . . . . . . . . .  

CILIA 7'A 
Cyclitlif~rrr citl-tillrrs . . . . . . . . . . . . . . .  

R O T A  T O R I A ,  RDELLOIDEA 
Plzilodii~ct nczlticol-7zi.s . . . . . . . . . . . . .  

Hnbrotrocl~n sp. . . . . . . . . . . . . . . . . .  

ATELMA T O D A  
Acroheloirles ?zc~rr2ts . . . . . . . . . . . . .  

diverse algae (Grospictsch 1965) 

bacteria (Kahl 1931) 

tliatotns (Doritler 1965) 
detritus (Lucks 1929) 

bacteria (Solilcnius 1972) 
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