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ABSTRACT

The Rosenthal Islands lie along the western edge of the Antarctic Peninsula. They are largely
inaccessible and the few research projects in the area have focused on seabird colonies, so
nothing has been known about the arthropod fauna on these islands. We conducted a
preliminary survey of the arthropods associated with large penguin colonies. We identified
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two species of Collembola (Cryptopygus antarcticus and Friesea grisea), four species of mites
(Alaskozetes antarcticus, Hydrogamasellus racovitzai, Tectopenthalodes villosus and Rhagidia
sp.) and one insect (Belgica antarctica). The mite A. antarcticus and the collembolan C
antarcticus were common in large aggregations at our collecting sites and were occasionally
observed on the surface of penguin guano without vegetative cover. The insect, a chironomid
midge, was less common and found only in vegetated areas.

Introduction

The purpose of this survey was to examine arthropod
diversity and abundance in the Rosenthal Islands,
which lie within the Antarctic Specially Managed
Area No. 7 and are under consideration for designa-
tion as an Antarctic Specially Protected Area. The
Rosenthal Islands (64°35’S, 64°16'W) lie on the wes-
tern edge of the Antarctic Peninsula, along the west
coast of Anvers Island (Fig. 1). Despite their proxi-
mity to Palmer Station, the Rosenthal Islands remain
largely inaccessible for scientific study on account of
incomplete bathymetry records, many shoals and
large swells that make boating difficult. As a result,
nothing was known about the arthropods of these
islands prior to this survey.

Because the Rosenthal Islands are near Palmer
Station (64°46’S, 64°03'W), where the flora and
fauna are well characterized, one might assume that
the terrestrial arthropod fauna is similar; however,
climatic conditions may be quite different between
the two locations. Whereas the area around Palmer
Station is sheltered by Cape Monaco from the swell
and storms coming from the Drake Passage, the
Rosenthal Islands are not protected, are geographi-
cally closer to the open ocean where storms circulate
along the Antarctic Circumpolar Current (Hoskins &
Hodges 2005) and, as a result, likely experience more
wind and precipitation. While there are no climate
data available for the Rosenthal Islands to test this
assertion, snow cover and depth during our survey
was more extensive than it was near Palmer Station at

the same time. Indeed, only a small fraction of the
land on the islands surveyed in this study was free of
snow and ice.

Further, extensive snow cover, along with seabird
activity, likely affect the diversity and abundance of
arthropod species in the Rosenthal Islands through
their influence on vegetative growth. Nearly all the
exposed land on the islands included in this survey is
used by nesting seabirds (W.R. Fraser, pers. comm.
2017), which can prevent plant growth through tram-
pling and the toxicity of guano (Ryan & Watkins
1989; Sinclair et al. 2006; Smykla et al. 2007;
Schaefer et al. 2017). Virtually all the islands near
Palmer Station support moss beds, the terrestrial
alga Prasiola crispa (Lightfoot) Kiitzing 1843 and
Antarctic hair grass Deschampsia antarctica E. Desv.
(Strong 1967), the vegetation we found in the
Rosenthal Islands was largely restricted to steep
ridges and small, isolated rock outcroppings without
nesting seabirds. What is known about the vegetation
on the islands that we did not visit was gleaned from
satellite imagery (C. Harris, pers. comm. 2017).
Gerlache Island, the largest of the Rosenthal group,
is nearly 100% glaciated; the other islands are not
glaciated and many are at least partially vegetated.
Though some Antarctic arthropods can live in habi-
tats without vegetation (Gressitt 1967; Strong 1967;
Sinclair 2001), vegetative cover mitigates problems
with water availability, which is the limiting factor
for habitat selection on the Antarctic Peninsula
(Janetschek 1970; Kennedy 1993; Convey et al. 2003;
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Figure 1. Map of the Rosenthal Islands. GPS waypoints for the three islands surveyed: Island 1: S 64.59079, W 064.24715; Island

2: S 64.60035, W 064.21499; Island 3: S 64.60297W, 064.21044.

Hayward et al. 2004). As such, vegetative cover is an
important factor influencing arthropod diversity and
abundance in the maritime Antarctic (Worland &
Block 1986; Ryan & Watkins 1989).

The extensiveness of our survey was severely limited
by time and circumstance. Our ship’s schedule gave us an
18 h window in which to work. Poor weather reduced
that window to just 8 h, mostly during the late evening
and extended twilight hours of the polar summer.
Further, the only three islands we were able to visit
support penguin colonies, whereas most of the remain-
ing 40 or more islands that make up the Rosenthal group
do not. Thus, this note represents only a limited survey of
arthropods found on islands heavily used by penguins.

Materials and methods

The Rosenthal Islands are located about 21 km north-
west of Palmer Station, along the western coast of
Anvers Island (Fig. 1). GPS locations for each of the

islands surveyed are: Island 1: S 64.59079 W
064.24715; Island 2: S 64.60035 W 064.21499; and
Island 3: S 64.60297 W 064.21044.

The survey was conducted on islands 1, 2 and 3 on
13 December 2016. Surveys were restricted to spot-
checking habitats that seemed most likely to support
arthropods. These locations generally fit into one of
two categories: along the edge of seabird colonies
(where special attention was paid to ornithogenic soil
under rocks), and areas with moss and P. crispa that
were unused by or inaccessible to nesting seabirds.
Time constraints prevented us from surveying inter-
tidal zones, which are a preferred habitat of at least one
species of mite, Rhombognathus gressitti Newell, found
in the maritime Antarctic (Strong 1967).

We used aspirators to collect at least five indivi-
duals from each distinct species observed in the field.
We also sampled large aggregations by collecting
substrate from within the aggregation. These samples
were returned to our laboratory at Palmer Station,



where arthropods were separated from the substrate
using a modified Berlese extraction (Kawarasaki et al.
2013). Substrate was placed on screens above metal
trays filled with ice water. Heat lamps were then
placed above the screens and, as the substrate dried,
the arthropods moved downward, falling through the
screen into the ice water. Following extraction,
stereoscopic microscopes were used to help with
identification. Sample collection was not standardized
and cannot be used to estimate abundance.

Results
Collembola

Collembola were present in numerous aggregations of
thousands of adults and sub-adults on each of the three
islands (Table 1). Cryptopygus antarcticus Willem,
1901 predominated in these aggregations, though
Friesea grisea Schaffer, 1891 was present in smaller
numbers. Aggregations were found in mosses and P.
crispa, under rocks, and even on the surface of guano
in active penguin colonies where no vegetation was
present.

Mites

Mites were also abundant at our collecting sites,
with Alaskozetes antarcticus Michael, 1903 as the
dominant species. This common mite was present
at all of our sample sites, including in penguin
guano without vegetation (Table 1). Other mites —
Hydrogamasellus  racovitzai  Trouessart, 1903,
Tectopenthalodes villosus Trouessart, 1902, and
Rhagidia sp. (either R. gerlachei or R. leechi) -
were only found on islands 2 and 3 and where
moss or P. crispa were present.

Insects

The chironomid midge, Belgica antarctica Jacobs,
1900 is abundant near Palmer Station and is the
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only insect found in the area (Strong 1967). We
observed midge larvae in modest numbers (fewer
than 100 in each location) in one location each on
islands 2 and 3 (Table 1). Larvae were only found in
moss and P. crispa. The collection site on island 2 was
an abandoned section of a penguin colony, about
10 m x 5 m in size. It is unclear how long this area
was unused, though vegetation was sparse and mainly
restricted to sheltered spaces among rocks, suggesting
that the substrate remained too toxic to support
much vegetation. The site on island 3 was on a cliff
face about 10 m high on the leeward side of the island
that was too steep for seabirds to use for nesting.
Moss and P. crispa grew on small ledges, usually
less than 15 cm wide, across the cliff face. Every
other species of arthropod we identified was also
present in both of these locations.

Discussion

The results of our survey indicate that some of the
arthropods commonly found on the sheltered and
vegetated islands around Palmer Station also thrive
in the harsher conditions of the Rosenthal Islands.
Indeed, the two most abundant species in the mar-
itime Antarctic (Tilbrook 1967; Block & Convey
1995; Hogg & Stevens 2002) occurred in aggregations
of thousands of individuals. Though the collembolan
C. antarcticus and the mite A. antarcticus were abun-
dant, their distribution was patchy and there were no
obvious reasons for their presence or absence in
many of the survey sites. This uneven distribution
might be explained by clumping due to social factors,
rather than limitations of seemingly identical micro-
habitats (Joosse & Groen 1970; Booth & Usher 1984;
Usher & Booth 1986). Additionally, the variety of
habitats occupied by C. antarcticus and A. antarcticus
supports the idea that these are generalists that toler-
ate a wide variety of environmental insults (Richard
et al. 1994). Low temperature, particularly, does not
appear to be a limiting factor for survival in the
Rosenthal Islands because these, and other, species

Table 1. The islands and habitat types where each species of arthropod was identified in the Rosenthal Islands. N/A denotes the

absence of that habitat type found on the island.

Island Substrate type Acari Collembola Insecta
1 Ornithogenic soil, no vegetation A. antarcticus C. antarcticus
F. grisea
Vegetated N/A N/A N/A
2 Ornithogenic soil, no vegetation A. antarcticus C. antarcticus
H. racovitzai F. grisea
Vegetated A. antarcticus C. antarcticus B. antarctica
H. racovitzai F. grisea
T. villosus
3 Ornithogenic soil, no vegetation A. antarcticus C. antarcticus
H. racovitzai F. grisea
Vegetated A. antarcticus C. antarcticus B. antarctica
H. racovitzai F. grisea
T. villosus

Rhagidia sp.
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are widely distributed in colder areas further south
along the Antarctic Peninsula (Convey & Smith 1997;
Convey 1998; Stevens & Hogg 2002).

Interestingly, C. antarcticus, and A. antarcticus,
were both common on the surface of penguin
guano in active parts of the penguin colonies. While
it is not uncommon to find these species in similar
locations elsewhere (Strong 1967), they are typically
under rocks and, despite extensive collecting, we have
never observed large aggregations on the surface of
guano at Palmer Station. It is possible that the timing
of our survey could explain this behaviour. The sur-
veys were conducted from approximately 18:00 until
02:00 (local time), which includes a few hours of
twilight. Perhaps the observed behaviour is common
during the overnight hours when we would not nor-
mally be out collecting to see it; however, this seems
unlikely because many aggregations were noted on
penguin guano early in the survey, well before sunset.
Instead, since arthropods select habitats under rocks
to mitigate water stress (Strong 1967), this behaviour
was more likely the result of high relative humidity
and moisture content in the substrate resulting from
recent precipitation, reducing or eliminating the need
for water-conserving behaviour.

With the exception of C. antarcticus, and A. ant-
arcticus, the other arthropods we identified in this
study were restricted to habitats with vegetation. This
could be because vegetative cover can help retain
water and water availability, not cold, is the limiting
factor for arthropods in the maritime Antarctic
(Kennedy 1993; Convey et al. 2003; Hayward et al.
2004). Cryptopygus antarcticus and A. antarcticus
may behaviourally overcome the limitations pre-
sented by hydric stress in non-vegetated sites by
seeking moist refuges during periods of hydric stress
(Hayward et al. 2001; Hayward et al. 2004) and form-
ing aggregations, which enhances resistance to desic-
cation (Benoit et al. 2008).

Our preliminary results show that the arthropod
diversity of the Rosenthal Islands is similar to that of
Palmer Station. Even so, we observed unusual habitat
usage by C. antarcticus, and A. antarcticus, as both
species were abundant in areas without vegetative
cover, and were struck by how different these islands
were from those close to Palmer Station.
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