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ABS'FlWC,T 
The a c c i ~ m i ~ l a i i r ~ ~ ~  OF o ~ - p n i c  matter ;~ i l r t  1ni11-irilts ~ v i t l i i ~ ~  111~' soil S ~ P ~ C I I I  i~ cs~ciltial ros tlic plan1 VICCCS- 

sion 011 S~il-tsey, ant1 11ir soil iiiicml~inl rt~ininlti~i ty plms ;I kry role in  his I,incrss. Blicl-nhial 1,inmasscs nrtd 
:~ctiiily I~avc increascrl m:u-krrlly dill-i tig tlic st~ccc~sion Liom hatr soil tn I I IP  r r~~np lcs  plant coiilin~iili ty est;lb- 
lisherl in r h r  bird crrlonics. I'ai;~llrl lo ~l re  cl-iangcs ill ~>lan t crlvrl; l u n ~  l i i ~ ~ c  ~ ~ i n r r l  iucrr:isii~g i111port;kucr in 
IIIP soil ~nicinhial cnmrnltl~i~r: Torl;iy ;rl,c>ut 2.50 pairs r)l' gulls nrst  tie sr~11t1iri.n part ol' lhr. islas~rl, ;tirrl thc 
sii~glr inail1 cvcut sli~nr~IatilIg succrssinn ;it pi+csctit prr>halllu is L I I C  ~ ~ ~ i ~ ~ + i r ~ t t s  clcl~nsitetl Iy  tE~ese I~irtis as dl-op 
pings rlr. Tlrr mirrrh>c.s iu thc qoil hum  he h i d  rt~lolly irrhal,ii an ~r l~l is~~al ly  I I I I~I .~~. I I I  rich crl~vil-ol~lne~~~ rvhew 
a C; I~ I>OIF  arlditioir r r i thn~~t  supplemcn tary I I ~ I I I - ~ ~ I ~ L S  will stiil~lil;i~e RI-I)IYIII  and ~lielrbv aid 111c consrl-~ntion of 
nut]-ients tdtfiin ~ h c  rystcltl. TFielr are still :weas o i l  the irl:ind ~\+Iici.e 1 1 0  l ~ l i ~ ~ i t s  gvnttl, iantl hrlr tlic ~iiicrnl~iaI 
t~iomms is ypl-)r Inrt Thc- n~ic~+ol~i;ll gr-n~t+tli i l l  ~ l i rs r  h n ~ ~  snils t;tkcs ~>l;lcc ;u a high ]ale 1j$hr.11 nt~trients are av:~il- 
:~l~lc. ;u~rl  his coulrl hc at1 atlaptive nicch;~iiism Ir, wtaiii n l i ~ r i r ~ ~ t s  i l l  ~ l l c  std l iw sullseq~te~ii jllairl gl'o~ct h anrl 
~ I I P ~ P I I ~  to mrtli;l~r tllc pl.inla~-!, s~tccer.~ic)i~ rt-r~ln t,al+e soil to planr covcc 

INTRODUCTION 
The islai~d of Surtsey was ci-eated lqr a series 

or \lolcanic eruptions in the pel-iotl ii-om Nov- 
emher 1 963 un ti1 1 967 (Frirlriksson 1994), anrl 
during the Follo~ving clecacles life became eszall- 
lisherl on the bare volcanic snrlace. Some ol'the 
first colonisei-s on Surtqey were hacteria and 
I~lue-green algae {Sch~vabe 1970), aucl alreaity in 
1965 111e first plants ~vel-c ohserver1 (FI-icIt.ikssan 
1966). The question ariscs why some areas of 
the isl;ll.td at present have dense vegetation 
tvhilc ot11c1-s a l r  stilI 111ostly without vegetation. 

Niti-ogcn available ibr the eslablist~ment of 
plant grolv~h nn Surtscy may have originated 
from atmospheric deposition, sea spray and 
nit~*ogcn Fixing tnicroorgar~isrns, b11t nirr-ogen 
from 01-pnic matter t\rad~ed unto the shore and 
Iircl clt-oppi~~gs i s  probab~y more important (Fl-irl- 
rikssou 1987). I11 1985, seagulls, primarily Ikr.rr.s 

[~/sr.r~.s ;IHCI I,nr?l.s m:qwtntlrs, began ncs ting on the 
lava-fielcls of the southei-i~ pn.1 OF thc islaucl 
(Ridr ikssa~~ 1994). As a consequence, ut~trien ts 
such as nitlagen ; ~ n d  phospho~*us from the bil-cl 
rlroppii~gs, fish clel~ris and dead gull chicks dra- 
matically incl-easecl soil fel-tility near the nesting 
sikes (Fi*ederiksen ~t rrl. 2000). 

T n d q  the numbers or plai~t species ai-e mucR 
higher and the avelxge plant cover much clenser 
in the lii-cl co1011y than in the areas l~nrlel. lim- 
ited in t l~~ence  of bircls. Vegetation analyses fl.0111 
1994 tn 1995 (Magdsson rf nl. 1996) sl~onrecl 
that plants coverecl approximately 4% of the 
area i11 the sui-veyerl plots outside the colony. 
Illside the hiscI colony 30% "of the area was cov- 
crerl I q l  plants. 

Many of the plants on Sur~sey have pi-oducecl 
seeds which have spread orel- most of the islancl, 
but in seine areas they have been unallle to gel+- 



minate and become established as plana (Frid- 
rikssan 1992). The low rrrtccesrr of the seeds is 
probably due to a combit~atlon of the sandy tep- 
hra being unstable, of the lw water retention 
capacity and low truuient status of the soil (Frid- 
rikson 19921, Nitrogen and phosphorus were law 
in these wxas due to a srinall and/or infrequent 
input, but the sail may dm have a law ca@ky to 
~vtaii~ nutrients h m  the few occasional bird 
droppings that actually occur in these al.eas. The 
microbial community mtabkhccl in the= soils 
must be tolem~r to sewre food liinimtio~~s. But 
when nuvients are introduced into the sail 
through bird droppings, the microbial biomw 
mmt be able to mimilate the nuuients extremely 
f f i r  in order efliciently to prevent the niu.ogen 
and phosphon~s input €om leaching, Magnhon 
(1992) measuitd the soil respiration, and diffel~ 
ent acti~ries were Lurid within he dif- F i p 1 ~ ~  1. Mnp d Surtwy, rvhich ~IIW the paition nr the th~re!  

qerimcnul plot#, J;S: Hnnkaffjn plor, j4: htrc mil ~ n d  J5: Blril felenr ees ofplnnt cover. wspiratio'l low ro~oity NO arii ~lunpln r c w  follr~cd aL ~ h o  h i r e  uher pluu. 
in the bare sail and only slightly higher in sail with M~tp From jnkolmuan tt  ni, (19~21, ~ i t h  pclainldon S. md- 
Hmkqa $@hi& cover, but 5@2QO% higher in rthfin- Nol-lfi LIP In tllc fi8um. 

soil with E! )~ Iw mmiw cover. 
The aim of this study was to study which nutri- 

ent deficits limited the rnicraoqpisms in sail The Hmh~zya  paw11 US) was established in 
during the primary succession on Surtsq, in 1974, and pmitianed in quadrant L13; 36%- 12 m 
three areas that differed Jn quantity and quality south of plot 12 which had a plant cover of 19%. 
of plant cover, and hence illustrate three stages The smallest coastal distance was 550 m to the 
in the aucce~ion. We wanted to study the ability eastern beach, and the pIot was located on a 
of t h e  microbes in  he bare soil ta retain and s a ~ ~ t h  facing slope (15')). The soil ww tephra 
utilise a sudden nutrient input, and thereby to sand with H o h y a  &!doihs, and some Faiwsmrecs 
improve the nutrient status of the soil far plant gla& were nesting nearby, 
growth, Moreover we wanted to clarify whether The control with bare soil 04) was pasi timed in 
the funcrional differences in the soil microbial q~adrar.lt 010 approximately MO m nartl~wes~ of 
communities occurred in parallel to differences pbt 11 which had a plant cover of 4%. The small- 
in plant cover, est coastal distance was 500 m to the southern cliff. 

The mil was imvegetated tephra sand, but some 

MATENAU AND METHODS 

S t d y  a m  
In the summer of 1995, six plots (3x3 m) were 

established for survey of the soil fauna. The sites 
were chosen in order to obtain a succession gm- 
dient of plant communities 01 increarsing com- 
plexity. In July 1996, soil samples were collected 
in the bare #oil plot U4), in the Honkmyn plat 
(J3) and in the bird colony (JB) (Fig, 11, 

The poaidons of the plots are noted in refer- 
ence to the co-ordinate system which divides the 
island into quadrants of 100x1 00 ~n (Fridriksson 
19921, and to plots established for botanical sur- 
v e y ~  by Magnbssan d al, (1996) who investigated 
the plant-cowr in the reference plats duling 
19?4! !!as, -.,. .- 

mot material wu ktmd in &e soil samples. 
The vegetation in the bird colony U5) was 

established in 1983, and since 1986 guIh have 
been nesting, The plot was positioned in quad- 
rant Q12; 318"-22 m south of plot 1 which hacl 
a plant cover of 70%. The smallest coastal die 
tance was 250 m to the southern cliff. The mil 
was ttphra sand with a dense vegetation cover 
primarily consisting of Hmkmjla $qblo id~ ,  Pan 
~ l m s b ,  S,ccimUiu aimflexre, C o c h h h  oflciradis 
and SidInria ~laerlia Lunar jwcw aiad h c s  taw 
tdus were nesting. 

Sax@1ing 
On July 23.' 1996, bulk samples each consist- 

ing of Aw sub-samples (36 cmy, a5 an) were mn- 
domly collected from tach plot. The samples 














