Status of collembolans (Collembola) on Surtsey, Iceland,
in 1995 and first encounter of earthworms (Lumbricidae) in 1993
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ABSTRACT

The distribution of collembolans was studied in plots of five different plant successional stages outside and
inside the gull colony on Surtsey in 1995. Six species of collembolans were found, three of them new to the
island. The dominant species were Mesaphorura maecrochaela outside the colony and Hypogastrura purpurescens
inside it. In sparsely vegetated areas outside the gull colony 0 - 935 individuals m* of collembolans were found
on the average but in the more developed grass swards inside the colony the density was much higher or
17,680 — 74,724 individuals m™. The total C and N levels of the soil in the gull colony were higher than in
plots outside the colony. The gull colony on Surtsey with its nutrient enrichment has had an impact on the

development of the soil fauna.

In 1993 the first earthworms were found on Surtsey when two juveniles of the species Lumbricus castaneus
(Sav.) were extracted from soil samples taken in the gull colony. In spite of a thorough search and sampling
on the island in 1995 earthworms were not reencountered.

INTRODUCTION

Colonization of soil fauna has not been close-
ly studied on Surtsey but detailed surveys of the
occurrence of mites and collembolans were
made by Lindroth ¢ al. (1973), Bodvarsson (1982)
and Olafsson (1978). In the first ten years after
the formation of the island collembolans were
found at and near the coastline but when vege-
tation development began upon the island the
collembolans were also found there (Bodvarsson
1982). In 1986 and the following years a distinct
gull colony was formed on a lava terrain on the

southern part of the island. The formation of

the gull colony was a turning point in plant col-

onization and influenced the development of

the ecosystem due to enrichment of the soil by
the gulls (Fridriksson 1994, Magnusson el al.
1996).

Collembolans together with the mites, enchy-
traeids and nematodes constitute the soil meso-
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fauna. Collembolans live in the airfilled pore
system of the soil and cannot make their own
burrows like larger soil animals (macrofauna) as
earthworms. Collembolans and earthworms also
inhabit the litter layer at the soil surface.

The aim of the study, which was carried out in
1995, was to describe the collembolans at five
different plant successional stages on Surtsey
and to see if gulls were having an impact on the
soil fauna. A second aim was to investigate if
earthworms found on the island in 1993 had
managed to survive.

STUDY AREA

The soil fauna was investigated by taking soil
samples from 5 plots, 3 x 3 m in size, in the vici-
nity of permanent vegetation study plots (Magniis-
son et al. 1996) on the southern part of the is-
land (Fig. 1). The sampling was carried out on
July 19, 1995.
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Figure 2. Number of collembolins per square meter found in
plots of dilferent plant suceessional stiges outside and inside the
H‘nll culnny on Surtsey in 1995 (mean SD). [ 1= Honkenya-Leyis
plot, |3= Hankenya plot, 5= Young gull colony plat with Howkenya
anel grasses dand J6= Old gull colony plot with i dense grass swared.
No collembolans were found in the unvegetated relerence plot,

found previously on the island. The dominant
species in the plots outside the gull colony were
Mesaphorura macrochaeta and  Hypogastrura -
purescens in the plots inside the colony (Fjellberg
1980). Four of the species listed in Table 1 were
also found in samples taken by Gjelstrup (2000)
on the same expedition, who found two addi-
tional species in the plots,

Abundance of collembola is summarized in
Fig. 2. There was a great difference in the aver-
age number of collembolans inside and outside
the gull colony.

No collembolans were found in the unvege-
tated reference plot |4, but in plot |3 and J1 a

Table 1. Collembola species found on Surtsey in 1995, |1

density of 806-936 individuals m* was found,
Within the gull colony, on the other hand, the
density was 74,724 and 17,680 individuals m* in
plots 5 and J6 respectively. Enchytracidae were
found in all plots except the unvegetated refer-
ence plot, [4.

Larthworms

In soil samples taken in the gull colony in
1993, earthworms were found for the first time
on Surtsey. Two approximately 3 cm long juve-
nile individuals of the species Lumbricus casta-
news (Sav.). This species is usually found in the
litter layer and soils with high organic content
(Sims & Gerard 1985). No earthworms were
found on Surtsey in July 1995 in spite of a thor-
ough search and sampling of the same area.

Soil fertility

Soil samples taken in the fauna plots in 1995
and in the permanent vegetation study plots in
1998 revealed that the total C and N levels in
the gull colony were much higher than in plots
outside the colony (Table Z).

DISCUSSION

The numbers of collembolans in the gull
colony were considerably higher compared to
the plots outside the colony where the soil was
not as developed, has lesser microbial activity
and vegetation cover (Magnusson 1992, Frede-
riksen ef al 2000, Magnisson & Magnitsson
2000). The gulls no doubt enrich the soil and
vegetation by depositing droppings that have
high content of nutrients (Sobey & Kenworthy
1979). The abundance of collembolans in the
colony is surprisingly high considering the

Honkewya-Leymas plov, [3= Honkenye plot, |5= Young gull colony plot with

Hekenya and grasses ane [6= Old gull colony plot with a dense grass sward, No collembola were found in the unvegetaed reference

plot, J4.
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Species of Collemboli not fonnd previously on Srisey.
" Dominant species,
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