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T h e  c0lolii7;ltiosi o f  1)lrre-gleell algae on the 
11~1v volt;lnic islalid Sur tscy/Iceland Ii;~s heen 
stutlicd by St 11w;1be (1!)70 a ,  1971, Behte k 
Schr\i;~be 1970). Fle startccl his invest ig;~ tior1 in 
.J11ly 1!4(iX, o~ i ly  one yea1 alter the violcrlt crup- 
tions ~\ lhi t  I1 loi~rlecl the islalid, hacl teased. Al- 
reacly at  that time dillereut types of algae were 
d c t c ~  tcd, growing ill assot iation ~liitli each other 
and \vitll ;i moss, Flrnnticr h y g ~ o , t ~ r / ~ i ~ c ~  Hedxv. 

Arno~ig tlie algae 1 et orded the f irst summer 
(1 %i8) only one, Arrtlb(re~~cr vnl i(r bilis Kiitz., had 
tlie pota"ial ability of fixirig inolec ular nitrogeri. 
Next sumrner (19iiS), at least three N o ~ l o c  spe- 
ties 1\7ith the 5ame ability n1el.e cletec ted as well. 
I n  these algae the vcgcta~ive cells vcry easily are 
c orivcrted to spores (altinetes). Thus,  ~vhell  tolldi- 
t io~ls  are r i~~lavourable  for grorvth, the algae are 
able to survive lor  long periods a5 spores. Or1 
Su~ t sey  the spoies are very easily transportecl by 
~\lincl togctlier wirli clry ash over uritle areas. 'The 
oiigiual volcanit ash ancl lava are very unfavoe~r- 
able for gro~vth  ancl nitrogen lix;~tion by blue- 
green algae on  ncc ount  ol the inc;~pabiliiy ol 
thcse subs[r;ltes to hold ~vater and their liigli con- 
cent1 ation ol heavy nictals alicl salt (Scll~vabe 
1970 a,  1970 b, 1971). For that reason experi- 
nlcrits have b e e ~ l  carried out  in orcler to ~lleilsure 
tlic capacity o l  the iiitrogen fix;~tiou in sarnples 
collectetl a t  dil1ererit localities on Snrtsey, ant1 
to find ou t  to ~ v h i t h  extent nitrogen fix;rtioil by 
I~lue-green algae occurs in the early pliase of the 
colo~lizat io~i  of t l i i ~  island. 

7'he salnplo studied ill tliij i ~ ~ v e s t i g  a t '  1011 rver e 
collected 011 August 5-9, 1970, at  localities ~vhe re  
rriosses a~icl other lo~ver  plalits already had cleve- 
loped to ;I visible layel on the s ~ i l  Lace ol the juve- 

nile soil. ];or the salte ol t omparison a f e ~ v  Lam- 
plcs Iron1 Geysir, i l l  thc south-west pait of Tce- 
l;uid, Ii;~ve 1)cen stntlietl as ~vcll .  
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A l ~ o ~ r t  1 gram ot each sarrlplc \\?as put  in a 
slr1;11l 1,ottlc (7 ml volume ; ~ n d  1.4 cm2 bottoln 
area). 1 rnl redistilled water was added to each 
hottle, ancl the bottles were litted with r n b b e ~  
stoppers ancl kept in a chamber wit11 coiitrsllecl 
co~lclitions, 20°C: and about 3.000 I,ux, d111ing 
;I period ol 66 days (Aug. 17 - O( t. 28, 1970). At 
clifferent tiines oL the period (Ang. 21, Aug. 26,  
Sept. 16, Oct. 14, Oct. Iii ancl Oct. 23) tlie c.ap;t- 
city of the aitiogen lixatioll was measured by 
lrsing the ;~cetylerie-recluctio~l tec hniquc (Stewart 
el 01. l!)(i7, 1968). C;ontrary to tlie original me- 
tliod, the samples in  this study were 11ot preserved 
alter the experilrlerital periocls. 'Therelor e, the 
same sarrlple could he used several times. After 
the analyses hacl been performed the l~ott les  wele 
aired in  20 minutes to be r id  of the ~ ~ n n a t u r a l  
gases, hefore tlie incubation continued (Henriks 
son e l  (11. 11172). For practical reasons tlie period 
of treatment with acetylene us~lally exceeded one 
hour, \vhich may have resulted in the oc t urrence 
ok unhealthy algal cells, deficient i11 nitrogen, in 
our  e x p e r i ~ r i e ~ ~ t s  (cf . Stewart 1968). 

I n  order to cleterrnine the extent of the hetero- 
trophic nitrogen fixation the reduction of ate- 
tylene on Oct. 16 Tvas made i n  dark and on this 
occasioii the sarnples had l ~ e e n  adaptecl to dai-lc 
conclitions since the preceding nnalyses, on O( t. 
14. 



'I'he cleterrllirlation ol the algae ilivolved ~vas 
~ilade I)y cultivating slnall parts of the samples ill 
the lollo~ving rriediuin, recornnlended by the IBF' 
project coordinate: A. S. M. Mediuni (alter Gol- 
ham c.1 (11. l!)(i4, modilied) IC2t-11'0, 17.4 mg, 
FeClI,, 0.3 mg, E.D.T.A. 7.4 rrig, R/IgC12.(iH20 
19.0 rrig, MgSO4.7Hz0 49.0 mg, CaC12.2H20 
14.7 mg, NaCI 58.5 rng, and ledistilled water 
1.000 rnl. Trace elements (after Clendenning cl  

a l .  1956) Na2Mo04.2H20 5.0 mg, CoCll.(iHzO 
0.8 mg, ZnS04.10H20 0.9 mg, MnC1,.4 H,O 
7.2 nig per litre medium. 

P - 1 he itlentilicatiorl ol tile ~litrogen lixing algae 
1va5 ~naclc act ording to (kit lei  (1 932). 

12ESU1,TS AND DISCT_ISSION 
'l'llc I e5i1lts concerning riitrogcn fixation in 

juvenile soils 01 S~litsey arc sl~ox\~li in Table I .  
Accolcling to the 1e5ults receivecl, algae ,ire in 
lac I. lixirlg inolecul;~r nitrogel1 at  thi5 early phase 
01 cololli~ation. FIo~v~vcr ,  ill live 01 the localities 
stucliecl (S 21, 22, 23, 24, 20) the capacity of the 
riitrogeri Sixatioli seeuns to be very lo~v,  ancl ill the 
other localities (S 7, 27, 18, 8, 14) the ~iitrogen 
lixntioll is lather low tompaled to that occ ~ ~ r r i n g  
at Gcysir. Tf  the eventual enleeblcment ol the 
algal (ell5 whit h may be c;tnsed by the long treat- 
ment with acetylene, is left orit 01 ;~ctourit (see 
R4ethods and C:ultur;xl (:orrditions), the c ondi- 
tions involved in 01x1 cxpcrirrwnta may on the 
~vhole be brtter tlian tliose ~ t s~ i ;~ l Iy  o(.c~ir~-ing 011 

Surtsey. Therefore, it may be concl1tded that the 
nitrogell lixation ot tlie algal pioneers probably 
o ~ t  urs at a ratlie1 ~ O I V  level. Iri spite of this, (he  
nitrogel1 lixed niay hc of great importante lor 
the lollo~ving immigration of plants and animals. 

l ' h e  table also shows that nitrogen lixation 
o c c ~ ~ r s  in dark, possibly caused by bat teria. How- 
ever, thcre are also possibilities that the algae, in 
spite of being kept in dark cluring such a long 
time as two days before the acetylene treatment 
was inade (see Methods and C:ultural Condi- 
tions), still had the ability of lixirlg nitrogen in 
dark on account of their utilization of stored 
photosynthetic products. 

T h C  extent of the algal nitrogel1 fixation ot- 
curring in soils in otlier pal t.; ol the vlortlierl~ 
teniperate zone is surveyecl and discussed by 
I-lenriltsson (1 97 1). 

Table 2 shows the algae ilivolved in the arm- 
lyses and a short description of the localities 
studied. I t  is evident that olily the presence of 
13otenti;il nitrogen fixing algae in a sample can- 
not give the ~vhole picture concellling the extent 

of nitrogen lixatioal, sirlt c the qualilic ations of 
the sr1l)stratc is of clec isive iinpoi tancc. 

AI3STR ACT 
Blrte-green algae occurrilig ,I$ pioneers on 

S~utsey/Iceland, are slio\vri to Six nitrogen in the 
juvenile soil ol volc;~nit origill ol this islancl. 
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T(117Lc 1. 
Values ol the analyws on the t ap,\city ol the 

acetylene-recluc tion in cliflereilt soil r;trnples, c 01- 
lectecl on Surtsey (S) and at Geysir ((;). T h e  ex- 
tent o f  the nitrogen fixation ir cal~ulatecl hy a,- 
ing the theoretical 9:1 ratio f o r  C:,H2 reduced: 
N2 lixecl. 

Only the highest value ret eivetl during the 
incubation tirrle in light is here presented (see 
Methods arid Cultural C:onclitions). T h e  1 igur es 
in parenthesis nlear~ the numbei of parallels. 
Each sample weighed about I gram and had an 
area ol al~out  1.4 crn2. 



Tab le  2. 
Short description of the localities stltdied on of 1v;iter occurs ( ( I .  Sch~val,e I970 11). 'The potcli- 

Surtsey (S) arid a t  Geysir (G). T h e  localities S 14 tial nitrogen lixing algae (ci. Stcwart 19(iG) crtlt- 
and  S 18 on  Surtsey are situated in the lava lields, ivated from each sarnple are  ;~lso recorded. T h e y  
a11 other Surtsey localitiej in the ashy are 1s in were identified according to Geitlei (1932). 
connection ~vi t l i  stearn vent, ~ v h e r e  condensation 
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To l y f~o lh r  i x  sp. 
A. 7~r i (11 ) i l i~  
A .  ~ ( ~ r i ( l l ) i l i ~  
A . vcvricr 1) ilis 

5'1mplc. 

S 21 

S 22 

S 24 

S 20 

S 7 

S 27 

S 18 
S X 

S 14 

(; 2 
(; 1 
(; 3 

I ) ~ \ L I  iptloll of t l ~ c  locntlonr 

Sparsely moss-covered, rather moist, 
solid sul~strate.  
Visible 11lue-green algae. Moist, 
~ o l i d  substrate. 
Densely rnoss-~overcd, ~nois t ,  
w l id  su11str;lte. 
Densely rnoss-c over ed, vei y moist, 
solid substrate. 
I)ensely lrioss-covered, rnoist, 
solid substrate. 
Ilensely mosa-covered, rnoist, 
solid substrate. 
Densely moss-covered sul~slrate.  Sllado~vy. 
Dried puddle. S~iperlic ial soil layer 
do~vl i  to  a depth ol ;111o~lt 2 ~ni r i .  
1)ensely moss-covered substrate. 
Near the shore. Hirclj \\rere t o n ~ m o l ~ .  
Visible 1)lue-green algae. Moist soil. 
Visible I~llle-green algae. Wloist soil. 
Visilde 11lue-green algae. Moist soil. 




