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Abstract
Arctic terrestrial invertebrate biodiversity is generally poorly known, but the archipelago of Svalbard has one of the most

up-to-date inventories of its terrestrial and freshwater faunas of any Arctic region, offering a baseline for long term monitoring
of invertebrate communities in space and time. Since the most recent review of the Svalbard invertebrate fauna was produced
in 2014, knowledge of this fauna has developed and this inventory is here critically revised and updated. Our aims are (1) to
critically review the inventory based on current taxonomic knowledge, (2) publish the complete species inventory, including
cross-referencing to the relevant publications, in an open access data archive (GBIF), and (3) highlight the particular advantages
that working in Svalbard may bring for scientists working on terrestrial, freshwater, and cryospheric environments. The in-
ventory contains a total 1091 valid species names or interim names. A gap analysis in the Barcode of Life Data Systems reveals
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that 50% of the species currently documented from Svalbard lack COI (Cytochrome c oxidase subunit 1) barcode reference
sequences in this database. Gaps in our knowledge of the Svalbard fauna and how these may be resolved are discussed.

Key words: biodiversity, micrometazoans, polar, microarthropod, insect, community

1. Introduction
The invertebrate fauna of the Arctic is generally poorly doc-

umented with the exception of some specific locations, for ex-
ample Zackenberg and Disko Island in Greenland (Böcher et
al. 2015; Gillespie et al. 2020; Disko Island 2024; Zackenberg
2024) or the Canadian High Arctic Research Station in Cam-
bridge Bay (Nowosad et al. 2020; Jorna et al. 2023). Nonethe-
less, for many regions of the Arctic few species inventories
exist, while those that do are often incomplete (Lento et al.
2019; Aronsson et al. 2021) or have not recently been re-
vised. The physical environment, remote locations and con-
sequent challenging logistics, short history of both classi-
cal taxonomic and modern molecular phylogenetic studies
and lack of availability of appropriate expertise combine to
make these studies particularly challenging. Yet, key for un-
derstanding the ecology of a region, and how this ecology
functions and responds to the physical environment, is clear
understanding of the species biodiversity present. Detailed
taxonomic inventories together with ecological knowledge
help to comprehend the role of species in the community,
responses to environmental and anthropogenic changes and,
finally, conservation priorities. Moreover, without such base-
line data it is impossible to project how these ecosystems will
react to environmental change.

One Arctic region for which a relatively recent and thor-
ough inventory of the terrestrial and freshwater invertebrate
fauna is available is the High Arctic archipelago of Svalbard
(Coulson et al. 2014a). This inventory was collated from ex-
isting publications and has been widely used in biodiversity
estimates and comparisons with other regions (Gillespie et
al. 2020; Aronsson et al. 2021). However, although summary
information from the inventory has been drawn upon in var-
ious studies and reports, the complete species-level inventory
and corresponding source literature have not been widely
available, while a number of specialist taxonomic updates
and revisions applying to the Arctic invertebrate fauna have
become available in the last decade. We address this here
by comprehensively updating the inventory of Coulson et al.
(2014a), describing developments in knowledge and archiv-
ing the inventory in the open data Global Biodiversity Infor-
mation Facility database (GBIF) (Coulson et al. 2024). Down-
loaded search results are provided with their own DOI (Digital
Object Identifier) and can be readily cited.

Records of invertebrate studies in Svalbard commenced
around 1869 and, to date, over 700 publications have been
produced that describe or refer to the invertebrate fauna.
These have resulted in an inventory listing of over 1000
accepted invertebrate species. Nonetheless, some of these
records may represent synonyms or misidentifications and,
hence, names extracted from the Svalbard literature require
up-to-date taxonomic assessment and confirmation using
modern taxonomies (e.g., Kaczmarek et al. 2018; Zawierucha
et al. 2020). The “gold-standard” of long term monitoring of a
system, with re-sampling that combines traditional morpho-

logical identifications based on currently accepted keys with
molecular sequencing techniques, is challenging given fund-
ing limitations and limited taxonomic expertise. Nonethe-
less, a realistic and attainable goal is to create a revised in-
ventory based on the existing literature but with critical ap-
praisal of the species gleaned from this literature accord-
ing to modern understanding. This approach also highlights
those elements of the Svalbard invertebrate fauna for which
molecular sequence data in the Barcode of Life Data Systems
(BOLD) or National Center for Biotechnology Information
GenBank are lacking with a view to targeting these species
for future study.

The primary aim of this article is, therefore, to present an
up-to-date evaluation of the terrestrial and freshwater inver-
tebrate fauna of Svalbard, thereby providing a benchmark
resource for current and future research both within the
archipelago and in the wider Arctic and globally. We antic-
ipate that this inventory will become a living document that
can be regularly updated as knowledge improves and the au-
thors welcome reports of additions or errors.

2. Basis of the inventory
The inventory was created by harvesting the terrestrial and

freshwater invertebrate species mentioned in literature ap-
pearing between 1869 and 2023. Where relevant, appropriate
specialised reports (“grey literature”) are also included in the
literature base. The complete list of species was then qual-
ity checked against the GBIF taxonomic backbone as well as
compared with the taxonomic hierarchy in BOLD.

There are a great many taxonomic uncertainties concern-
ing the invertebrate fauna of the Arctic in general and this
is also, to some extent, true of the inventory of Svalbard.
Although some species were considered in the past as cos-
mopolitan, in the light of recent findings they are found to
be species complexes or morphospecies which, without the
use of integrated approaches (combining morphology and
molecular studies), cannot be properly identified (e.g., Kihm
et al. 2023). Species synonyms have been removed as far as
possible in the updated inventory so that only currently-
accepted species, cross-referenced to the Svalbard literature,
are presented. Nonetheless, accurate taxonomic information
for some groups described from Svalbard remains based
on historical work and no recent taxonomic revisions are
available. For these groups it may not presently be possi-
ble to determine accurate species names or taxonomic po-
sitions. The few vagrant or synanthropic species are not in-
cluded in the inventory, which focuses on species resident in
the natural environment, including parasites. However, non-
resident species may be discussed where appropriate in the
taxa sections. The majority of observations originate from
the accessible western coastal regions of the archipelago,
with fewer records from or descriptions of the invertebrate
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communities of the eastern or northern parts of the
archipelago (but see for example de Smet 1993; de Smet and
van Rompu 1996; Zawierucha et al. 2013; Coulson et al. 2014a;
Zawierucha et al. 2017; Ávila-Jiménez et al. 2019).

The inventory for Svalbard currently includes 1091 ac-
cepted, or interim, species names. To remove some of the
taxonomic uncertainty surrounding the inventory, a sub-list
only including species mentioned in the literature since 1990
was also created. This date was selected as it is compara-
tively recent yet provides a 33 year period for sampling, anal-
ysis and publication to take place. We accept, however, that
some species records present only in literature from before
1990 may represent rare but bona fide native species. Fur-
ther, some species records present in the post-1990 inven-
tory may result from mention in the later literature rather
than from new observations or descriptions. Fully address-
ing these caveats is beyond the capacity of this paper. How-
ever, we emphasise that this inventory is a living document
representing the current state of knowledge, to be updated
as new and appropriately quality-controlled information be-
comes available, and will have an inbuilt “gatekeeper” func-
tion enabling quality control of new records.

3. Developments in the inventory of
Svalbard since Coulson et al. (2014a)

While the review presented by Coulson et al. (2014a) re-
mains largely current, for some taxa there have been correc-
tions or additions to the inventory, often through the iden-
tification of new records but also due to taxonomic revision.
Below, we briefly highlight selected taxa where knowledge
has developed since 2014. Removing species not recorded af-
ter 1989 results in a 5% change and reduction of only 51
names suggesting a high level of agreement with current tax-
onomies (Table 1).

The inventory is available to search and download at GBIF
(Coulson et al. 2024).

3.1. Rotifera
The phylum Rotifera sensu stricto includes the predomi-

nantly free-living Bdelloidea, Monogononta, and Seisonidea
(marine). The Bdelloidea and Monogononta (classis Eurotato-
ria) consist of approximately 2000 described morphospecies
and 34 families. Bdelloidea predominate by species and num-
ber of individuals in limnoterrestrial and benthic habitats,
whereas Monogononta predominate in plankton and sub-
merged vegetation of inland freshwaters. To date, informa-
tion on rotifer diversity from Svalbard only relies on classical
taxonomy and lacks a molecular approach.

The first mentions of Rotifera for Svalbard concern two
unspecified bdelloids genus Callidina (now gen. inq. et inc.
sed.) by von Goes (1862) and Callidina alpium Ehrenberg,
1853 (syn. Pleuretra alpium (Ehrbg.)) by Ehrenberg (1874) from
bryophytes collected from Spitsbergen. In the years follow-
ing, about 40 publications, generally the result of occasional
sampling, added to the knowledge of rotifer diversity of cen-
tral Spitsbergen (mostly), Prins Karls Forland, Barentsøya,
Bjornøya, Edgeøya, Nordaustlandet, and Hopen. The total

number of morphospecies from Svalbard currently amounts
to 184 species; Bdelloidea 66 and Monogononta 118. The
vast majority of these morphospecies are widespread or cos-
mopolitan. Endemic bdelloid morphospecies could not be
demonstrated for Svalbard yet, but their presence cannot be
ruled out since Kaya et al. (2010), in a study on moss-dwelling
bdelloids from Spitsbergen found that, based solely on mor-
phology, 13 of the taxa were undescribed. Moreover, mor-
phology based identification likely underestimates the true
species diversity as shown by applying molecular analysis
that also provides increasing evidence of restricted distribu-
tions (e.g., Fontaneto et al. 2008; Iakovenko et al. 2015). A
single bdelloid, Pleuretra hystrix Bartoš, 1950, appears to be re-
stricted to the Arctic-alpine zone of the northern hemisphere.
In the study by Kaya et al. (2010) it was also shown that the dif-
ference in bdelloid species composition between samples was
quite high. Only geographical location and moisture content
had a significant effect on species composition, in contrast
with the life-form (turf, carpet, mat) and genus of the moss.

The published number of monogonont morphospecies is
also an underestimate (unpublished results W.H.D.S.). Possi-
ble endemics are Encentrum murrayi Bryce, 1922, Trichocerca
longistyla (Olofsson, 1918), and Synchaeta lakowitziana arctica
de Smet, 1988. Notholca latistyla Olofsson, 1918 is restricted
to the Arctic zone of the northern hemisphere. As for the
Bdelloidea, Monogononta often harbour high levels of cryp-
tic species diversity (e.g., Mills et al. 2017) and cryptic species
complexes may be expected for Svalbard. A single study has
been conducted on the evolution of zooplankton during the
last ice-free period on Spitsbergen (Amrén 1964a, 1964b),
and reported temporal variation in the morphology of the
highly variable species of Keratella and Notholca. Not all vari-
ation could be explained by changing environmental factors
and the author considered it to be governed probably by in-
ternal factors. Perhaps we may also be dealing with cryp-
tic species. The monogonont species mentioned for plank-
ton and submerged vegetation of Svalbard belong to the
same taxa characteristic for these habitats in the temperate
palearctic zone; Keratella, Notholca, Kellicottia, and Polyarthra,
respectively, Cephalodella, Colurella, Encentrum, Euchlanis, Lep-
adella, Mytilina, etc. Three species, Encentrum incisum Wulfert,
1936, Encentrum mucronatum Wulfert, 1936, and Lecane arcuata
(Bryce, 1891), have also been reported from terrestrial moss
samples.

Thanks to the potential of long distance dispersal by,
among other mechanisms, dormant anhydrobiotic stages
(Bdelloidea) and resting eggs (Monogononta), it is to be ex-
pected that global environmental change can have an impor-
tant impact on the rotifer diversity of Svalbard.

It is now accepted, on the basis of genome analysis, that
Acanthocephala are highly derived rotifers. In Svalbard a few
species have been reported from the marine realm in seabirds
(viz. Arhythmorhynchus longicollis (Villot, 1875), Corynosoma stru-
mosum (Rudolph, 1802)), Polymorphus phippsi (Kostylev, 1902)
and seals (viz. Corynosoma semerme (Forssell, 1904), Coryno-
soma strumosum, Corynosoma villosum Van Cleave, 1953 and
Corynosoma sp. 1), whereas from the terrestrial realm only one
study reports an unidentified acanthocephalan at low preva-
lence in Arctic fox.

A
rc

tic
 S

ci
en

ce
 D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

19
4.

66
.0

.1
10

 o
n 

10
/2

8/
24

http://dx.doi.org/10.1139/as-2024-0017


Canadian Science Publishing

4 Arctic Science 00: 1–16 (2024) | dx.doi.org/10.1139/as-2024-0017

Table 1. Species richness in Svalbard.

Phylum Class Sub-class Order Total number of species Number of species post 1989

Rotifera 184 171

Eurotatoria 184 171

Gastrotricha 50 50

Chaetonotida 50 50

Nematoda 136 134

Adenophorea 4 4

Chromadorea 95 93

Enoplea 37 37

Platyhelminthes 29 27

Cestoda 23 21

Trematoda 6 6

Annelida 41 41

Oligochaeta 41 41

Tardigrada 99 99

Heterotardigrada 17 17

Eutardigrada 82 82

Chelicerata 212 201

Arachnida 212 201

Acari 194 187

Araneae 18 14

Mandibulata 290 271

Collembola 67 67

Insecta 223 204

Hemiptera 3 3

Thysanoptera 1 1

Phthiraptera 35 34

Coleoptera 16 15

Hymenoptera 33 23

Trichoptera 1 1

Lepidoptera 3 3

Siphonaptera 2 2

Diptera 129 122

Crustacea 50 46

Branchiopoda 16 16

Copepoda 20 20

Malacostraca 4 4

Ostracoda 10 6

Sum 1091 1040

Note: Numbers in bold font indicate the total number of species in the phylum; in italics the total number of species in the class; in normal font the number of species in
the sub-classes or orders. Number of species total = total number of valid species, synonyms removed; post-1989 = only valid species presented in the literature between
1990–2023.

3.2. Gastrotricha
Following recent reviews of the Gastrotricha (Kolicka et al.

2018, 2020), the recorded species diversity of Svalbard has in-
creased from one species (Coulson et al. 2014a) to 50. Gas-
trotrichs have once again become a subject of active study
in this region. While older data sets (e.g. de Smet 1993) did
not provide sufficient resolution to the species level for Gas-
trotricha from Spitsbergen and Barentsøya, the newer data
gathered since 2013 from the Longyearbyen and Hornsund
fjord area led to the discovery of a new genus and eleven new
species (both freshwater and marine) that were described
and remain endemic to the Arctic region to date (Kolicka

et al. 2018). A further 40 taxa noted from these sampling
areas also turned out to be new to science, but they are
still waiting for the formal taxonomic description (Kolicka
et al. 2020). The potential for further research in the Arc-
tic environment is considerable, and the data obtained from
just two regions of one island in the Svalbard archipelago
appears to be highly promising. Furthermore, the species-
specific morphology, phylogenetic positions, and the num-
ber of gastrotrichs per 1 cm3 of sediment, which ranges up
to approximately 1000 individuals (Kolicka et al. 2018, 2020),
indicates that the future of gastrotrich research will likely
lead to new discoveries. This could mean that Arctic studies
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may play a pivotal step in understanding the evolution of the
entire Gastrotricha phylum.

3.3. Nematoda
The review of free-living nematodes of the Arctic by

Holovachov (2014) is used as the basis for the inventory with
the addition of recent descriptions of the nematode parasites
of reindeer, polar bear, Arctic fox, and Arctic charr. A total
of 136 species are currently recorded from Svalbard (Table
1). This is certainly an underestimate of the true diversity
since few faunistic overviews of the nematode diversity of the
Arctic exist and knowledge is very incomplete (Holovachov
2014). Since Holovachov’s (2014) review, one paper with ad-
ditional data on species of free-living nematodes from Sval-
bard has been published (Kerfahi et al. 2017) adding eight
confirmed species to the inventory. Around a dozen studies of
free-living nematodes have been conducted in Svalbard. The
most intensive sampling was carried out by H. van Rossen in
1965, including 65 samples from 17 sites and resulting in 76
species identified by Loof (1971). Most studies before and af-
ter that of van Rossen were restricted to smaller areas and
lower numbers of samples.

Ostertagia gruehneri Skrjabin, 1929 and Marshallagia mar-
shalli (Ransom, 1907) are the most abundant parasitic
nematodes species in the abomasum of Svalbard rein-
deer (Irvine et al. 2000) and experimental work has in-
dicated negative effects of O. gruehneri on Svalbard rein-
deer body condition and fecundity (Stien et al. 2002). By
contrast, similar recent experimental work showed no de-
tectable effect of M. marshalli on Svalbard reindeer body
mass or pregnancy rate during the winter (Carlsson et al.
2018).

Climate change is expected to impact these parasitic nema-
todes, which have free-living juvenile stages outside of the
host, and hence the impact they have on Svalbard reindeer.
A recent review (Moerman et al. 2023) identified key knowl-
edge gaps (specifically combined temperature and moisture
effects on parasitic nematodes) that will contribute to un-
derstanding the effect of changing climate on parasitic ne-
matodes and hence potentially the dynamics with Svalbard
reindeer.

3.4. Annelida
The phylum Annelida is represented primarily by the

family Enchytraeidae in Svalbard. The Enchytraeidae world-
wide includes about 700 described species from 33 genera
(Schmelz and Collado 2023) which are present from the trop-
ics to the polar circles and in terrestrial and aquatic habitats.
The enchytraeid fauna of Svalbard currently consists of 39
species (Table 1) representing nine genera. Several species,
for example Henlea perpusilla Friend, 1911, Henlea ventriculosa
(d’Udekem, 1954), Henlea glandulifera Nurminen, 1970, Bryo-
drilus diverticulatus Cernosvitov, 1929, and Marionina argentea
(Michaelsen, 1889), have been reported as widespread taxa of
the Holarctic in the circumpolar and the colder climate tem-
perate zone. It is perhaps unsurprising, therefore, that they
are today considered to be species complexes (Schmelz and
Collado 2010). Further study applying molecular methods is

therefore necessary and it seems highly likely that recorded
species diversity in this group may increase.

Two non-native lumbricid earthworms occur in the an-
thropogenic soils at Barentsburg (Fig. 1), probably imported
with soils for use in the greenhouse, but these do not as yet
appear to have established beyond the town limits (Coulson
et al. 2013).

The importance of these saprophagous worms in the de-
composition of organic matter and the maintenance of the
soil structure is indicated by their relatively high abundances
in Svalbard soils. Birkemoe et al. (2000) observed ca. 4000 to
10 000 ind./m2 in a Salix heath in Adventdalen and ca. 500 to
2000 ind./m2 in a Cassiope heath at Ny-Ålesund (Fig. 1), while
Schlaghamersky and Devetter (2019) recorded densities of up
to 9993 individuals/m2 ± 8901 ind./m2 at Skansbukta, Bille-
fjord (Fig. 2).

Resulting from human activity in the Russian, formerly So-
viet, settlement of Barentsburg, two species not previously
identified from Svalbard were observed in anthropogenic
soils originally imported from southern Russia or Ukraine
(Coulson et al. 2013; Schlaghamerský et al. 2023), Enchy-
traeus buchholzi (Vejdovsky, 1879) and Enchytraeus dichaetus
Schmelz and Collado, 2012. Ongoing climate change may fa-
cilitate the survival of such introduced species in the nat-
ural soils of Svalbard, particularly in the organic soils and
communities below bird colonies that are characteristic of
Svalbard.

3.5. Tardigrada
Based on both older and modern literature (before and af-

ter 1990) the number of limnoterrestrial tardigrade species of
the Svalbard archipelago increased from 92, reported in the
checklists published by Zawierucha et al. (2013) and Coulson
et al. (2014a), to 99 species (Table 1). The phylum Tardigrada
(water bears) includes two classes, Eutardigrada and Hetero-
tardigrada, with the Svalbard inventory being dominated by
the former. Limnoterrestrial tardigrades in Svalbard occupy
all available habitats and niches spanning from soil through
bryophytes and lichens to freshwater reservoirs such as tun-
dra pools and ponds or cryoconite holes on glaciers (Dastych
1985; Zawierucha et al. 2015, 2021). The most detailed in-
ventory of tardigrades is available for the island of Spits-
bergen (Fig. 1), whilst knowledge on their occurrence else-
where in the archipelago is limited to random sampling vis-
its to single or very limited numbers of localities (Zawierucha
et al. 2013, 2017). In addition to Spitsbergen, tardigrades
have been reported from Phippsøya and Parryøya, Amster-
damøya, Nordaustlandet, Danskøya, Fuglesongen, Edgøya,
Barentsøya, Prins Karls Forland, Hopen, and Bjørnøya (Van
Rompu and De Smet 1994; Gąsiorek et al. 2016; Zawierucha et
al. 2013, 2017, 2018) (Figs. 1 and 2). Developments in knowl-
edge of the tardigrade fauna of Svalbard include redescrip-
tions of old taxa, descriptions of new species, changes in the
systematic status of several species and an increase in infor-
mation available on tardigrade ecology (e.g., Kaczmarek et
al. 2018, Zawierucha et al. 2016, 2019a; Stec 2023). The up-
dated inventory includes several species new to science, for
example, Diaforobiotus svalbardicus Stec, 2023 from tundra and
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Fig. 1. Map of Svalbard indicating the principal islands of the archipelago and the settlements referred to in the text or
references. A = Ny-Ålesund, B = Pyramiden, C = Longyearbyen, D = Barentsburg, and E = Hornsund.

Fig. 2. Locations of collecting referred to in the text; (a) Phippsøya and Parryøya, (b) Nordaustlandet, (c) Dellingstupa, (d) Petu-
niabukta, (e) Sassendalen, (f) Hopen, (g) Adventdalen, (h) Linnevatn, (i) Skansbukta, (j) Prins Karls Forland, (k) Ossiansarsfjellet,
(l) Blomstrandhalvøya, (m) Dieset catchment, (n) Fjortendejulibukta, (o) Danskøya, (p) Amsterdamøya, and (q) Fuglesongen.

Fontouriun glacialis (Zawierucha et al. 2020) from cryoconite
holes. There are also new records of species identified exclu-
sively based on molecular sequence evidence, including Cry-
oconicus antiarctos Guidetti et al. 2019, Hypsibius cf. exemplaris
1, 2, 3 (Zawierucha et al. 2023), and of species identified based
on morphological features, such as Isohypisbius cf. reticulatius
Pilato, 1973 and Minibiotus cf. formosus (Zawierucha et al. 2020,
2023). Finally, some new additions were identified using a
combination of molecular and classical approaches (such as

Cryoconicus kaczmareki; Zawierucha et al. 2023. Some species
were removed from the list of Svalbard tardigrades due to un-
certain taxonomic status or misidentifications (Kaczmarek et
al. 2018).

The most frequently investigated habitats in terms of
tardigrade species diversity and distribution in Svalbard are
bryophytes and cryoconite holes, while less investigated habi-
tats such as soil, tundra ponds, and streams now require
increased future research focus (Dastych 1985; Janiec 1996;
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Kaczmarek et al. 2012; Zawierucha et al. 2015, 2016, 2017,
2020, 2023; Devetter et al. 2021).

The ecology of tardigrades in the Svalbard archipelago is
relatively well studied in comparison with other Arctic re-
gions. Dastych (1985) conducted a comprehensive investi-
gation of the distribution, density and impact of bedrock
type on tardigrade assemblages, revealing affinities of some
species to acidic or alkaline substrata. However, the crucial
role that bird cliffs and allochthonous nutrient deposition
play in shaping abundance and species and trophic group dis-
tribution in the terrestrial environment of Svalbard is becom-
ing recognised (Zawierucha et al. 2016; Zwolicki et al. 2016;
Zmudczyńska-Skarbek et al. 2023). Tardigrades occurring un-
der little auk (Alle alle) colonies reach higher densities and are
represented by a higher proportion of microbivore species
compared to sites without seabird influence (Zawierucha et
al. 2016, 2019a). Additionally, seabird guano indirectly influ-
ences, by fertilising the tundra, the body size of these tardi-
grades (Zawierucha et al. 2018). In terrestrial habitats such
as bryophytes, lichens, and soil, altitude also plays an im-
portant role in shaping tardigrade abundance, trophic group
and species distribution and diversity (Zawierucha et al. 2015,
2019a). On valley glaciers the most important factors deter-
mining distribution of tardigrades are stochastic events, such
as abrupt ablation at glacier scale, or distance and physical
connectivity between glaciers (Zawierucha et al. 2019b, 2023).
The maximum densities of tardigrades in Svalbard habitats
can reach 28 000 ind./m2 of tundra (Dastych 1985), 9.52
ind./g−1 of dry bryophyte material (Zawierucha et al. 2016)
and 230 ind./cm3 of wet cryoconite (Zawierucha et al. 2019c).

3.6. Acari
Mites (Acari) are the third most species-rich invertebrate

group, after insects and rotifers, in Svalbard. The first records
of Acari from Svalbard date to 1871 (Thorell 1871). Since then,
the checklist has grown to include more than 150 species
(Seniczak et al. 2020).

3.6.1. Mesostigmata

Thirty-eight species of mesostigmatic mites are currently
recorded from Svalbard and 35 have been collected recently
(Ávila-Jiménez et al. 2011; Coulson et al. 2014b). Some prob-
ably valid species, such as Arctoseius laterincisus reported by
Thor (1930), have not been observed recently. Unfortunately,
after Thor’s death a great deal of his material was lost and,
while some specimens have recently been discovered at the
Natural History Museum (University of Oslo), much is in a
poor state of preservation. Amongst the species remaining,
Antennoseius oudemansi (Thor, 1930), Neoseiulus magnanalis Thor,
1930 and Proctolaelaps pygmaeus (Müller, 1859), have been re-
described, and the specimens obtained deposited in zoologi-
cal collections elsewhere in Europe as neotypes (Gwiazdowicz
and Rakowski 2009; Kolodochka and Gwiazdowicz 2014;
Teodorowicz et al. 2014). The latest newly-described species
from Svalbard are Neoseiulus grumantensis Kolodochka and
Gwiazdowicz, 2014 and Halolaelaps coulsoni Gwiazdowicz and
Teodorowicz, 2017, described from Billefjord (Petuniabukta

and Pyramiden) (Figs. 1 and 2) (Gwiazdowicz and Rakowski
2009; Kolodochka and Gwiazdowicz 2014; Gwiazdowicz and
Teodorowicz 2017). Recent collections have also generated
new species records for Svalbard, including Dermanyssus
hirundinis (Hermann, 1804), Neoseiulus ellesmerei (Chant and
Hansell, 1971), Paragamasus insertus (Micherdziński, 1969),
Vulgarogamasus immanis (Berlese, 1904), and Zercon solenites
Haarløv, 1942 (Gwiazdowicz et al. 2011). Such records in-
dicate that Svalbard, although one of the most thoroughly
documented regions in the Arctic for the acarological fauna,
is still a source of new and unexpected discoveries.

3.6.2. Prostigmata

The first records of Prostigmata from Svalbard originate
from 1871 when Thorell discovered and described four new
species, namely Rhagidia gelida, Penthalaeus insulanus, Bdella
arctica, and Bdella decipiens, with the two latter being junior
synonyms of Neomolgus littoralis (Linnaeus, 1745) and Bdella
longicornis (Linnaeus, 1758), respectively, and Penthalaeus in-
sulanus a junior synonym of Penthaleus major (Dugès, 1834).
Trägårdh (1900) recorded Cyta latirostris (Hermann, 1804) and
described Penthalodes arcticus (Penthalodidae) from Bear Is-
land (Bjørnøya), erroneously assigning the latter species to
Penthaleus (Penthaleidae). The species was subsequently syn-
onymized with Penthalodes ovalis (Dugès, 1834) by Thor (1930),
though the synonymy remains to be verified. Oudemans
(1928) added another eupodoid species, Cocceupodes clavifrons
(Canestrini, 1886) to the fauna of Spitsbergen. The exten-
sive work of Thor (1930) was a major contribution to the
knowledge of the prostigmatid mite fauna of Svalbard. It in-
cluded both new records, such as Eupodes variegatus C.L. Koch,
1838, Penthaleus major (Dugès, 1834), Coccorhagidia clavifrons
(Canestrini, 1886), and Nanorchestes arboriger (Berlese, 1904),
as well as descriptions of new species, such as Bdella semiscu-
tata, Eustigmaeus oudemansi and Eustigmaeus pulchellus. In sub-
sequent publications (Thor 1931, 1932, 1934) the known
prostigmatid diversity was further increased, including nine
newly described species. Among them, six species appear
to be endemic to Svalbard, namely Bryobia borealis Oude-
mans, 1930, Podothrombium svalbardense Oudemans, 1930, Eu-
stigmaeus oudemansi (Thor, 1930), Eustigmaeus pulchellus (Thor,
1930), Alicorhagia plumipila (Thor, 1931), Kerdabania arctica
(Thor, 1934), while others have their distribution restricted to
Arctic regions, e.g., Alicorhagia clavipila (Thor, 1931) (Makarova
2015), and Neoprotereunetes boerneri (Thor, 1934) (Laniecki and
Magowski 2023). Subsequently, for a period of almost 100
years, excepting Huhta (1967), no faunistic or taxonomic
studies addressed soil-inhabiting Prostigmata in Svalbard.
This led to increasing divergence in the level of knowledge
available for the Prostigmata and the Oribatida and Mesostig-
mata. As a result, many of the species described from Sval-
bard are now hard to interpret because of inadequate original
descriptions and lack of modern redescriptions.

Recently, a pilot study of aeroplankton conducted on Spits-
bergen in 2022 provided an opportunity to investigate air-
borne prostigmatid mites (Grewling et al. 2024). Fifteen spec-
imens of Prostigmata were collected, including representa-
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tives of one family (species undetermined), two species not
recorded from Svalbard, and one potentially undescribed
species, although whether any of these are present in the
archipelago’s terrestrial fauna or were simply carried in the
aeroplankton is unknown. The prostigmatid mite fauna of
Svalbard, and of the Arctic generally, remains poorly investi-
gated and in need of thorough taxonomic revision. The most
recent overview available of the prostigmatid mite fauna of
Svalbard is that of Seniczak et al. (2020), but it should be
stressed that many of the older records included are of rather
historical than scientific significance.

3.6.3. Oribatida

Mites from the suborder Oribatida (Sarcoptiformes) form
over half of all known mite species on Svalbard.

As with the Prostigmata and Mesostigmata, the study of
the Oribatida has a long history in Svalbard and commenced
at the initiation of the early biological investigations in the
archipelago. Thorell (1871) was the first to study Svalbard Ori-
batida and described four species new to science, all of which
are still valid. At this time only 126 oribatid species had been
described globally (vs. the 11 516 known today; Subías 2023),
and most of these 126 are now considered either synonyms
or species inquirendae.

The known diversity of Svalbard Oribatida has progres-
sively increased from the 20 species known early in the
20th century (Thor 1934), through multiple later studies
(Hammer 1946; Karppinen 1967; Niedbała 1971; Karppinen
and Krivolutsky 1982; Coulson and Refseth 2004; Lebedeva
et al. 2006; Coulson 2007; Bayartogtokh et al. 2011) up
to the 93 species listed recently (Seniczak and Seniczak
2020; Seniczak et al. 2020). One further species, Liochtho-
nius simplex (Forsslund, 1942), has been overlooked in pre-
vious syntheses and has been reported only once, in a bar-
nacle goose nest (Pilskog et al. 2014). In, addition, one new
species, Platynothrus coulsoni A. and S. Seniczak, 2022 has
been described recently (Seniczak and Seniczak 2022). Two
species, Svalbardia paludicola Thor, 1930 and Oromurcia lu-
cens (L. Koch, 1879), have been synonymised, and a new
name, Svalbardia lucens (L. Koch, 1879), has been proposed
(Ermilov et al. 2022). After these changes, the known diver-
sity of Svalbard Oribatida comprises 95 species (with three
from the cohort Astigmatina) representing 28 families. The
richest family is the Brachychthoniidae (15 species), fol-
lowed by the Ceratozetidae (14 species) and the Crotoniidae
(13 species).

Despite its diversity, Svalbard Oribatida still requires
baseline survey and research. Almost one third of species
have been reported only once, including 17 species only
recorded before 1990 (Seniczak and Seniczak 2020; Seniczak
et al. 2020). Fourteen species new to science have been
described from Svalbard, including four that can be con-
sidered endemic (Kunstidamaeus arcticus Miko and Monson,
2013, Autogneta kaisilai Karppinen, 1967, Fuscozetes coulsoni
A. and S. Seniczak, 2020, Platynothrus coulsoni A. and S.
Seniczak, 2022) but, with sampling in previously unsur-
veyed areas of the archipelago this number will probably
increase.

3.7. Araneae
Coulson et al. (2014a) included 17 spider species (16

Linyphiidae and 1 Gnaphosidae) (18 if including the synan-
thropic species Thanatus formicinus (Clerck, 1757) (Philodro-
midae) only recorded from within human dwellings (Aakra
and Hauge 2003)). The current inventory introduces one ad-
ditional Hahniidae species, bringing the native species to-
tal to 18. However, some uncertainty remains as, although
both Walckenaeria karpinskii (O.P. Cambridge, 1873) and Walck-
enaeria clavicornis (Emerton, 1882) are reported from Svalbard,
these are closely related sibling species that are hard to dis-
tinguish. Confirmation of species identity using traditional
morphometric taxonomy often requires large sample sizes
since specific distinguishing characters overlap between the
two species. The detailed study of Dahl et al. (2018) included
large numbers of W. clavicornis but no W. karpinskii and they
suggested, based on this observation, that previous records
of W. karpinskii may represent misidentification due to insuf-
ficient sample size.

3.8. Collembola
A total of 67 species are recorded from Svalbard. Some

appear to be restricted to the eastern coastal region of
Edgeøya, Folsomia ciliata Babenko & Bulavintsev, 1993 and
Pseudanurophorus psammophilus (Potapov & Stebaeva, 2002)
(Fig. 1) (Ávila-Jiménez et al. 2019), suggesting a potential im-
migration route from the east. Moreover, several new records
have been obtained from soils imported in the Soviet era
to the towns of Barentsburg (Coulson et al. 2013) and Pyra-
miden (Coulson et al. 2015) (Fig. 1). In Barentsburg, the five
new records included a known invasive alien species (IAS),
Deuteraphorura variabilis (Stach, 1954) (Coulson et al. 2013).
The soils sampled were on the slope below the town’s aban-
doned greenhouses and consist of a mixture of soils imported
from Ukraine during Soviet times to be used in the green-
house and manure from the cattle and pig house. They there-
fore represent an unusual environment compared with most
of Svalbard’s natural soils. Nonetheless, the species found
could potentially colonise nutrient-rich soils below the bird
cliffs considered characteristic of Svalbard (Jónsdóttir 2005).
Soil was similarly imported to Pyramiden (Fig. 1) with the aim
to create a green lawn in the central square. Less information
is available concerning the origin of this soil but it is likely to
also have been sourced from Ukraine. In the soils here and
between the buildings within Pyramiden two new Collem-
bola records were obtained, Thalassaphorura debilis (Moniez,
1889) and Desoria tigrina Nicolet, 1842 (Coulson et al. 2015).
Of the total of 26 species of Collembola recorded from Pyra-
miden by Coulson et al. (2015), 12 had not been previously ob-
served in the vicinity of the town and potentially could have
been imported with the soils. Many of the Collembola (and
mites) now reported from this location have wide geograph-
ical distributions and might be expected to occur in the re-
gions the imported soils were obtained from, even if they also
occur naturally on Svalbard. Such species would not be iden-
tified in a study focusing simply on species presence or ab-
sence, raising the potential for conspecific individuals being
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introduced that are genetically distinct from the native Sval-
bard population and result in genetic homogenisation.

Vertagopus pseudocinereus Fjellberg, 1975 has been removed
from the inventory. This species was originally described
from specimens collected from under bark on conifer logs
imported for mining construction at Ny-Ålesund (Fjellberg
1980) (Fig. 1). This species lives on tree bark (a corti-
cole species) and does not occur, or reproduce, in Arc-
tic environments. Megalothorax minimus (Willem, 1900) may
have been confused in earlier records and, if so, these
records may refer to Megalothorax svalbardensis Schneider and
D’Haese, 2013.

3.9. Insecta

3.9.1. Phthiraptera

There have been no recent changes to the inventory for par-
asitic lice recorded from Svalbard, and the number of phthi-
rapteran species (of all suborders) remains 35 (two Anoplura,
eight Amblycera, 25 Ischnocera).

3.9.2. Hemiptera

Three resident aphid species are known. Acyrthosiphon sval-
bardicum Heikinheimo, 1968 is the most studied of the
Hemiptera on Svalbard, occurring along the west coast as-
sociated with Dryas octopetala in locations where there is a
long summer snow-free period (Strathdee and Bale 1995).
Simon et al. (2019) demonstrated close genetic similarities be-
tween Acyrthosiphon svalbardicum and Acyrthosiphon brevicorne
from the Norwegian mainland but made no attempt to syn-
onymise them. Wieczorek et al. (2020) compared the struc-
ture of the reproductive system of the sexual generation
of Acyrthosiphon svalbardicum and its temperate counterpart,
Acyrthosiphon pisum (Harris 1776). Sitobion (Metobion) calvulum
(Ossiannilsson, 1958), associated with Salix polaris, is to date
only recorded from Adventdalen and Sassendalen (Fig. 2).
Acyrthosiphon svalbardicum and S. (M.) calvulum are currently
regarded as species endemic to the archipelago both repre-
senting the Aphidinae family. A third species, Pemphigus sp.
(Eriosomatinae) which awaits formal identification, is known
from Longyearbyen (Isfjorden) as well as Fjortendejulibukta
(Krossfjorden) (Figs. 1 and 2). Because this species feeds on
grass roots, most often hidden under stones, it is rarely
searched for and its distribution in Svalbard is highly likely
to be underestimated. Myzus (Nectarosiphon) persicae (Sulzer,
1776) has been collected in Longyearbyen. An alien and po-
tentially invasive aphid species, large numbers were observed
on three imported ornamental plants which were on dis-
play outside the main supermarket in the town (Wieczorek
and Chłond 2019). While it is unknown whether the species
was able to migrate to local plants and survive under the
natural conditions in Svalbard, further studies are required
to confirm the status of this species. Several windborne
vagrants have also been recorded, including Cinara confinis
(Koch, 1856), Cavariella salicis (Monell, 1879) and an uniden-
tified species of the genus Aphis (Coulson and Refseth 2004),
but their continued presence is unknown. For such species a

barrier to colonization is likely to be the lack of specific host
plants.

3.9.3. Coleoptera

Coulson et al. (2014a) listed 19 species from 11 families but
only 16 species are in the current review considered to be
native, and of these only three being commonly recorded in
surveys outside settlements (Boreophilia subplana (J. Sahlberg,
1880), Atheta graminicola (Gravenhorst, 1806) and Isochnus flag-
ellum (Erichson, 1902)). Of the commonly recorded species,
I. flagellum has recently been extracted from soil samples
exposed to different winter temperature regimes on Sval-
bard, including to below −25 ◦C, highlighting their ability
to withstand these winter conditions as adults (Convey et al.
2015).

3.9.4. Hymenoptera

Several new discoveries of species representing this group
in Svalbard have been made recently. In a study on the
flower visiting insects in Adventdalen (Fig. 2), Gillespie and
Cooper (2022) observed and captured individuals of the fam-
ilies Megaspillidae and Diapriidae feeding from flowers of Si-
lene acaulis and Stellaria longipes subsp. longipes, respectively,
although the specimens have not yet been identified to
species level. In addition, DNA metabarcoding of faecal sam-
ples of snow bunting chicks in Adventdalen have revealed
the first record of Nematus caeruleocarpus Hartig, 1837 (Ten-
thredinidae) and an undescribed species of the genus Amau-
ronematus (Tenthredinidae) (Stoltz 2019). Finally, Diaeretellus
svalbardicum Chaubet and Tomanović, 2013 was reported as
new species to science in 2012, and is a parasitoid of the
endemic aphid A. svalbardicum (Chaubet et al. 2013), but
was omitted from the 2014 inventory. Given the reliance
of hymenopterans on other species for parasitism or adult
food, future studies are likely to provide further new species
records.

3.9.5. Trichoptera

There has been no recent change to the inventory for Tri-
choptera (which remains a single species, Apatania zonella
Zetterstedt, 1840).

3.9.6. Lepidoptera

Of the 10 Lepidoptera species recorded from Svalbard, only
three are considered resident, Apamea exulis (Lefèbvre, 1836),
Pyla fusca (Haworth, 1811) and Plutella polaris Zeller, 1880
(Coulson et al. 2014a), the last of which was not recorded
since its first collection in 1873 until rediscovery in 2015
at Dellingstupa in Wijdefjord (Søli et al. 2018) (Fig. 2). In-
dividuals of P. polaris were collected from the Altai moun-
tains in Russia in 2016 (Huemer et al. 2017), and results from
DNA barcoding (COI) demonstrated these to be conspecific
with material from Svalbard, thus showing a highly disjunct
global distribution (Søli et al. 2018). Apamea exulis appears to
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be scarce but rather widespread in western coastal areas of
the archipelago, whereas P. fusca has appears to have a more
restricted distribution, with a few known locations, in par-
ticular Ossiansarsfjellet close to Ny-Ålesund (Coulson et al.
2003) (Fig. 2). Of the remaining species recorded from Sval-
bard, four are considered to be vagrants (Syngrapha interroga-
tionis (L., 1758), Vanessa cardui (L., 1758) Loxostege sticticalis (L.,
1761) and Plutella xylostella (L., 1758), while three are synan-
thropic species associated with human settlements (Pieris napi
(L., 1758), Hofmannophila pseudospretella (Stainton, 1849) and
Ephestia kuehniella Zeller, 1879) (e.g., Coulson 2015). The va-
grants and synanthropic species are not listed in the inven-
tory.

3.9.7. Diptera

Diptera is the most diverse group of insects on Svalbard
and in the present inventory we list 129 resident species com-
pared with the 122 species listed by Coulson et al. (2014a).
As numerous new records and species have been included in
the present inventory, this modest increase in species num-
ber can be ascribed to the high number of previous uncer-
tain and dubious records that have been deleted from the
2014 inventory. Chironomidae form a large and important
part of the fauna, with 66 species listed in 2014, increasing to
72 species at present (thereof 54 with Linnean names and 18
with interim names) (Stur and Ekrem 2020). Another nemato-
ceran family constitutes the second largest group in terms of
species number, the Sciaridae with 18 species (Menzel et al.
2020), increased from 13 in the 2014 inventory. The remain-
ing 39 species are distributed across 15 families, of which
the two most species-rich are Mycetophillidae and Musci-
dae, each with 7 species. In addition to the resident species
two well known vagrant species have been recorded, Syrphus
ribesii (L., 1758) and Syrphus torvus Osten-Sacken, 1875, and
do not appear in this inventory, while at least three species
are considered accidentally introduced, associated with hu-
man settlements, viz. Drosophila funebris (Fabricius, 1787), Cal-
liphora vicina Robineau-Desvoidy, 1830 and Protophormia atri-
ceps (Zetterstedt, 1845), and also do not appear in the inven-
tory. An interesting recent addition was the record of the syr-
phid Eupeodes vockerothi (Fluke, 1952) at Blomstrandhalvøya
(Fig. 2) in 2018 (see Nielsen and Gammelmoe 2017), a species
not previously recorded outside Greenland and the Nearctic.
More intensive sampling from new and poorly studied ar-
eas of Svalbard, together with extensive use of DNA barcod-
ing and metabarcoding, as demonstrated by Stur and Ekrem
(2020), will undoubtedly add new species in the future, and
will certainly improve our understanding of species distribu-
tions in Arctic regions (e.g., Ekrem et al. 2018).

3.10. Freshwater habitats
During the last decade there has been an increased focus on

documenting terrestrial and aquatic biodiversity in the Arctic
as a basis for future monitoring, especially in the light of the
rapid environmental changes that Arctic ecosystems are ex-
periencing (Dimante-Deimantovica et al. 2018; Walseng et al.
2018; Brittain et al. 2020). This focus was initiated by the Arc-

tic Council’s Circumpolar Biodiversity Monitoring Program
(Conservation of Arctic Flora and Fauna) (Culp et al. 2012).
For freshwater systems this has resulted in an extensive re-
port on the state of Arctic freshwater biodiversity (Lento et
al. 2019; Culp et al. 2022) which also includes suggestions for
abiotic and biotic variables to measure and protocols to mon-
itor Arctic biodiversity. This is also explored by Goedkoop
et al. (2022). The extensive database built up during this
program has formed the basis for analyses of diversity pat-
terns throughout the circumpolar Arctic. For example, the
freshwater macroinvertebrate fauna of island archipelagos
such as Svalbard is limited by virtue of their geographic po-
sition and isolation, with island faunas representing a sub-
set of those of the mainland (Lento et al. 2022). Increases
in both species and functional diversity as a result of global
warming will also be limited, or slowed, by biogeographi-
cal constraints on the colonisation of archipelagos such as
Svalbard (Lento et al. 2022, 2023). However, the three-spined
stickleback, Gasterosteus aculeatus, a freshwater fish species
new for Svalbard has recently been recorded (Svenning
et al. 2015), indicating that some level of connectivity
exists.

Studies of freshwater invertebrate populations can also re-
veal differences in production and growth at a local scale,
exemplifying the importance of recording multiple abiotic
and biotic variables when setting up long term monitor-
ing programs. For example, populations of two aquatic Di-
amesa species, Diamesa aberrata Lundbeck, 1889 and Diamesa
bohemani Goetghebuer, 1932 (Chironomidae) were studied
in three contrasting streams near Ny-Ålesund (Schütz et al.
2022). Differences in water temperature led to diverging de-
velopment patterns on local spatial scales. The lowest lar-
val growth was in a rain/snowmelt fed stream with low food
availability and quality. Surprisingly, food quality was better
in a glacially influenced stream and was comparable with a
groundwater-fed stream enriched by nesting sea birds. Thus,
despite lower temperatures, the glacier-fed stream had com-
parable secondary production to rain/snowmelt streams.

3.11. Anthropogenic disturbance and invasive
alien species (IAS)

With human activity, including industry and increasing in-
tensity of scientific research and tourism, there follows a risk
of accidental introduction of IAS (Coulson 2015), and altered
community compositions. As noted above, there are newly
recorded species that could potentially become invasive un-
der current environmental scenarios, for example the several
introduced Collembola species occurring in the nutrient-rich
and deep organic soils in Barentsburg which may have the
potential to colonise similar natural habitats occurring be-
neath bird cliffs (Coulson et al. 2013). The physical alteration
of these soils is also likely impacting the community composi-
tion of native species, for example, high nutrient dung heaps
seem to be favouring unusually high density, low-diversity
Dipteran communities of Calliphora and Scathophaga. More-
over, the consequences of introduction of new genotypes of
existing species are less well appreciated for native Svalbard
populations. Many species of terrestrial invertebrate present
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in Svalbard have distributions that extend far beyond the Arc-
tic. It is likely that regional differences in genotypes exist, but
that importation of these new genotypes to Svalbard goes un-
noticed since monitoring focuses on the appearance of new
species rather than individuals of native species.

4. Knowledge gaps evident from the
inventory and supporting literature

The inventory, and its underlying literature base, reveal
several significant gaps concerning the understanding of the
terrestrial and freshwater species diversity of Svalbard.

Species lacking sequence data in BOLD. The species inventory
was reduced to taxa with Linnean names at the genus and
species level, but keeping interim names if present in BOLD
and uploaded as the checklist CL-INVSV “Invertebrates of
the Svalbard archipelago.” A gap analysis against the BOLD
database 27 February 2024, identified 51.05% of the species
with sequence data and 46.18% with formal barcodes (Ta-
ble S1 Supplementary Material). Thus, there are 522 named
species from Svalbard that lack sequence data in BOLD. Un-
doubtedly, the taxonomic coverage would be higher if in-
cluding other markers and data hosted in GenBank, but the
results show that an effort is needed to provide reference
barcodes for a higher percentage of Svalbard invertebrates
if molecular tools such as metabarcoding are to be used in
biomonitoring.

Gaps in knowledge of specific groups and taxonomic confusion.
The level of detailed knowledge is not consistent across the
different groups of invertebrate fauna. Certain groups have
traditionally received more attention and revision from tax-
onomists and ecologists than others (e.g., Diptera, Collem-
bola, Oribatida). This has resulted in an imbalance, as also
seen for other geographical regions, in our knowledge of
species biodiversity.

Limitations in geographic coverage of Svalbard. The majority of
studies address only the Isfjord or Kongsfjord regions around
Longyearbyen or Ny-Ålesund (Fig. 1), respectively. Both these
fjord systems lie on the west coast of Spitsbergen and few
studies have sampled the invertebrate communities of the
northern or eastern regions of the archipelago. This is despite
previously noted indications that their invertebrate faunas
may be distinct from the milder western regions due to likely
differing immigration and colonisation histories (Coulson et
al. 2014a; Ávila-Jiménez et al. 2019).

Time series data are largely absent. Most available data con-
cern community composition at one moment in time. This
means that there is little understanding of the effects of en-
vironmental variability and change on, for example, species
abundance, phenology, and ecosystem functions/services per-
formed such as pollination, decomposition, and as prey
items. The lack of such data are a significant handicap for our
understanding of the system as a whole and ability to identify
trajectories as compared to interannual variation. This limi-
tation bedevils invertebrate research in many polar regions
(but see the Greenland Monitoring Programme for an excep-
tion; https;//g-e-m.dk/).

Few ecological studies on ecosystem functioning. The majority of
reports consist of community composition and there are few
multi-year studies focussing on functions of this fauna in the
ecosystem, for example, decomposition and nutrient cycling.
There is a need to identify trophic connections, carbon and
nutrient fluxes, and energy flow. We also highlight the lack
of cross-over studies, for example that of Stoltz (2019), which
focused on the diet of breeding birds, revealed useful infor-
mation on the invertebrate fauna.

Colonisation of Svalbard and immigration history. Few stud-
ies address the immigration history (and, conversely, en-
demism), colonisation of or dispersal routes to and around
Svalbard. This is in stark contrast to understanding of the im-
migration history of vascular plants (Brožová et al. 2023). It
is likely that much of the invertebrate community observed
is the result of colonisation events since the retreat of the ice
following the last glacial maximum (Coulson et al. 2014a).
Yet the source populations and the timing of arrival to Sval-
bard remain unclear. Uncertainty also applies to immigration
routes, although oceanic currents and air masses have been
postulated to be involved (Coulson et al. 2002a, 2002b) as well
as via zoochoric association with migrating birds (Lebedeva
and Lebedev 2008). The existing of terrestrial refugia during
glacial periods for invertebrates in Svalbard still require in-
vestigation.

Threat or otherwise of invasive alien species (IAS). This has not
been considered for the invertebrate fauna with the excep-
tion of the parasite Echinococcus multilocularis Leuckart, 1863
(Cestoda; Taeniidae). Plans exist for the threat of this parasite,
its alien host, and Svalbard’s vegetation (Governor of Sval-
bard 2017). However, the impacts of other non-native inverte-
brates on the archipelago’s ecosystems have not yet been con-
sidered despite there being a long and increasing history of
terrestrial alien invertebrate species being recorded (Coulson
2015).

Lack of information on effects of environmental change and an-
thropogenic disturbance. There is a particular need for an im-
proved mechanistic understanding of the impacts of current
and projected future environmental changes on invertebrate
communities and ecosystem functioning. The lack of com-
prehensive monitoring and reporting programmes remains a
considerable handicap (Lento et al. 2019; Gillespie et al. 2020;
Aronsson et al. 2021; Goedkoop et al. 2022). Moreover, the
sparsity of studies of ecophysiological responses of these fau-
nas precludes accurate projection of future community tra-
jectories.

Few studies addressing pan-Arctic diversity. This was again high-
lighted recently in the Conservation of Arctic Flora and Fauna
(CAFF) report, Status and Trends of Arctic Terrestrial Biodi-
versity (Aronsson et al. 2021), where the focus of the analysis
was forced to be restricted to the North Atlantic region since
a lack of data and inconsistencies in taxonomies invalidated
any broader analysis (Gillespie et al. 2020).

Few sequencing studies. Recent advances in sequencing
methodologies have opened opportunities for studies on hid-
den genetic diversity (often termed cryptic diversity) and
environmental DNA (Zawierucha et al. 2020), especially in
the context of enhancing monitoring programmes. For some
taxa (see Section 3.1 Rotifera) a molecular approach for the
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Svalbard fauna has not begun. Whilst not all species present
in Svalbard are represented in sequence libraries, this tech-
nology opens up clear opportunities in diversity studies. The
broad genetic diversity of Arctic plants is now appreciated,
however few studies have addressed molecular diversity in
the Arctic invertebrate fauna.

5. Svalbard as a field location for Arctic
terrestrial biology research

Svalbard provides an excellent “natural laboratory”
to study phenomena such as primary succession (e.g.,
Hodkinson et al. 2003, 2004), and to explore the impacts
of environmental changes in the absence of other anthro-
pogenic stressors such as land use change and fragmentation
(Høye et al. 2021; Pedersen et al. 2022). Located in the Eu-
ropean High Arctic (Fig 1), the archipelago includes the
three coldest botanical Arctic sub-zones, A, B, and C (Walker
et al. 2005) and their associated invertebrate faunas. As
a result of the international science community active in
the archipelago and the establishment of the SIOS initia-
tive there is an increasingly comprehensive resource of
time-series data (e.g., meteorological, including biologically
relevant soil temperatures, e.g., Convey et al. 2018) with
additional projects commencing such as increased high reso-
lution drone mapping (Research in Svalbard Database, 2024).
The invertebrate inventory presented in this article will also
eventually become accessible from NIRD and via the SIOS
Data Portal (SIOS 2024). The establishment of SIOS and Sval-
bard Science Forum have facilitated access to Svalbard for
researchers as well as increased collaboration. This includes
the SIOS organised biennial Svalbard Science Conference that
provides a meeting place for researchers working in Svalbard
and the Ny-Ålesund Flagship Programmes, including the Ter-
restrial Ecosystems Flagship (Ny-SMAC 2024), that assists
in coordinating terrestrial science and developing common
infrastructure in the vicinity of the Ny-Ålesund Research Sta-
tion (Fig. 1). Although improving, funding for invertebrate
monitoring and research needs strengthening——with most
focus currently on the more charismatic vertebrates. Fresh-
water monitoring has recently started on a limited scale in
Dieset catchment and Linnévatn (NINA- Miljødirektoratet)
(Fig. 2).

Despite the High Arctic location and environment, the
presence of a sizable settlement in Longyearbyen and at
the Ny-Ålesund research station provide logistical solutions
to many of the challenges encountered with remote Arc-
tic fieldwork. These include regular scheduled flights to the
mainland (Oslo and Tromsø), local transport (small boats,
ships, or helicopter), power for instrumentation, back-up
and technical services, and accommodation. This provides
logistical services for researchers to explore the impacts
of environmental changes in the absence of other anthro-
pogenic stressors such as land use change and fragmentation.
As a result, locations such as Ny-Ålesund have developed a
long history of terrestrial biological research (Pedersen et al.
2022).

Furthermore, regular flights now take place between
Longyearbyen and Villum Research Station (close to the mil-
itary unit Station Nord) in Greenland, enhancing possibili-
ties for comparative studies between these two key Arctic
locations. Finally, the establishment of the University Cen-
tre in Svalbard (UNIS) in 1994 and its subsequent rapid de-
velopment provides a base for permanent staff resident in
Longyearbyen to study the entire polar year along with labo-
ratory facilities and logistical support, and, not least, skilled
and enthusiastic students.
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sala, 36: 93–208.

Amrén, H. 1964b. Ecological and taxonomical studies on zooplankton
from Spitsbergen. Zoologiska Bidrag Från Uppsala, 36: 209–276.
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