Report on field activities of the Czech research group in the central part of the Svalbard
archipelago (I sfjorden, Billefjorden, Petuniabukta) during the summer 2008

Research was conducted under the auspice of tldotiBcal and climate diversity of the
central part of the Svalbard Arctic archipelagodjpct, sponsored by the Ministry of
Education, Youth & Sport of the Czech Republic, BIG LA 341 (2007-2010). It is an
interdisciplinary (biology and climatology) reselangroject, which is a member of the
Network for ARQic Climate and Biological DI¥rsity Studies (ARCDIV) - a
multidisciplinary international research initiativehis initiative was prepared under the
auspices of the International Polar Year (IPY 20Q008).

In 2007, the first Czech expedition establishedrésearch station in the vicinity of
Petuniabukta, in the northern part of Billefjordésfjorden, in central Svalbard (Fig. 1). This
research station offers accommodation for 6 rebeascand for the storage of field
equipment, including a Zodiac. The members of ttpedition, in part, also used the Russian
Hut “Petunia” (Fig. 2).

From July 4 to August 15, 2008 twelve researchens ffour Czech and Slovak institutions
(the University of South Bohemia (teské Budjovice - Josef Elster, Oleg Ditrich, Roman
Kuchta, and Vojich Komarek; the Institute of Botany, Academy ofe®cies of the Czech
Republic - Jitka KlimeSova, Karel Prachii XoSnar, Ji Komérek, and Otakar Strunecky;
Masaryk University in Brno - Kamil Laska, and Jalo€&r; and Comenius University in
Bratislava (Lubomir Kowé&k) conducted the field research (Fig 3 and 4).




During the 2008 season, the Czech field researiVitaas covered the following

disciplines:

1) botany (phycology, lichenology, bryology and phahagy, and plant ecology)

2) zoology (parasitology)

3) climatology
The first aim of the botanical fieldwork was vede&ta mapping of the main plant
communities in the Petuniabukta area (spatialiigion of the species diversity of algae-
cyanobacteria, mosses, and vascular plants - é¢nthetbroad and fine scales). On the basis
of this field reconnaissance, permanent study plots ————
microclimatic stations were installed with data-
loggers for the monitoring of micrometeorologic . i
parameters in the soil-water environment (these I
stations had sensors for soil temperature, soil

humidity, soil water potential, air humidity, and

temperature) (Fig. 5).

Fig5
Within the context of the zoology - parasitologpgram, the diversity of the littoral fish

fauna (and their parasites) within the study areeevdescribed. In the text that follows, each
discipline has its results introduced in a sepachpter:

Botany

Phycology

Both the freshwater and soil algal microflora obfbard are scarcely known (tundra soils,
streams, seepages, coastal puddles, moist rodkly) alew papers on these exist, usually
oriented toward specific groups; but are usuallseldlaupon the old systematics, and needing
revision. Also, there is a deficiency of ecologidata about these diverse species. The
diversity of species / modern classification (e@od morphotypes), ecological characteristics,
spatial distribution, and abundance of both cyantdvea and algae in the vicinity of
Petuniabukta were studied. This data will be inethdh the vegetation map of the locality
prepared.

The following habitats were studied:

a) Streams with a rapid throughflow of water (Fig. ®)ving stones; the dominant species:

- diatoms Meridion circulare, Rhoicosphenia curvata



- cyanobacteriagchizothrix facilis Fig. 7—waterfalls ++, green algae,

epiphyticChamaesiphon rostafinskii, Ch. cylindrigus

N R
Fig 7
b) Coastal pools, streams, seepages (influenced byaea); dominant species:

- cyanobacteriaRhormidiumtype autumnalet++, solit.: Spirulinasp.,
Oscillatoriasp., diatoms, green algagygnema, KlebsormidiumFig. 8).
c) Streams in the tundra, seepages, moss tundra:
- 2-3 morphotypes dflostoc Fig. 9, Tolypothrix tenuisScytonemap., coccoid
cyanobacteria (in smaller amouAphanocapsa, Chroococqus

FigS ] F-ig 9
d) Wet rocks (wide diversity, small quantity); spediesn the genera:
- Gloeocapsap. div.,Chlorogloea sp.,Scytonemap. div.,Calothrix sp.,
Dichothrix sp.

Thefollowing species wer e collected for detailed taxonomic studies:
Revisions were according to modern taxonomic c¢afemd combined by molecular methods;
in the first period: - Schizothrix facilis
- diversity of the genubllostoc
- diversity of the genuBhormidium.



Lichenology

Species diversity and abundance of lichens wediextlon the west side of Petuniabukta,
from Mimerbukta to Horbyadalen in different altitndl zones, from the seashore to the
summits of Pyramiden and Mumien. Fortunately enotighregion was protected from the
destructive activity of inland glaciers in the peshturies; this facilitated formation of rather
stabilize lichen communities on elevated coastahtes, ridges, and stone deposits. It is also
apparent that grazing reindeer have not frequexijoited the area, because the most
sensitive fruticose lichens are quite abundantvagltipreserved. Mechanical disturbances
limit lichen growth is only serious in the inundatizone of several brooks, cutting-across the
terraces and depositing new gravel with largereston

Our fieldwork in July 2008 was mainly focusgabn classification and mapping of the
most important types of lichen communities, bas#uigrily on the presence and abundance
of macrolichen species. The most extensive andigedbplant and lichen communities occur
on flat terraces with a well-developed soil profdd@uated about 10 - 50 m above sea level.
The most abundant fruticose macrolichen speci€gigariella delisseiin some places
covering 10 - 20% of the total surface area. Itdagical amplitude is remarkable: from
relatively wet stands with closed graminoid vegetatto dry ridges, steep slopes, and
polygonal soils. In some placddavocetraria nivalisaccompanies th€etrariellaas a co-
dominant. Only in relatively wet microhabitats (afly with mosses)Stereocaulon
botryosumThamnolia vermicularisandPseudohebe pubescermuld be found; but their
abundance was always low. Very rarely, some sroltide lichens of the gene@ladonia
andPeltigerawere found growing on the bare soil surface iareain depression (snow-
beds). In nearly all stands, these soil patchesowdred with plants or fruticose lichens are
occupied by leprose lichen species, dominate@dtiyrolechia frigida The total area that is

covered with a thin layer of their thalli is verytensive (Fig. 10 and 11).




Epilithic lichens are less abundant, compaoesbme other (more westerly) regions of
Svalbard. This may be caused by the relatively-f@gsurable climatic conditions (lower
precipitation and temperature during the summae,aso by nutrient deficiency (because
there are no nesting colonies of birds in the vigjn
Only the most elevated large stones or bouldees] by some birds as observation points
(and thus enriched by nutrients from their excrethare colonised by a more abundant
lichen community of some foliose speciafithoria elegans, Caloplaca decipiens, Parmelia

saxatilis, Physcia caesia, Umbilicaria decussat

U. virginis, andU. hyperbore§ as well as

group has not yet been completed.

Bryology

Research was predominantly focused on the gathefifigristic data. Bryophyte taxa
recognized in the field were recorded; unidentiftedhs were collected for herbarium
specimens, a portion of which had already beerrméted microscopically at the field
station. For each specimen the GPS coordinatdsgedbtality were taken, as well as some
essential ecological parameters of their habitags€ included the type of substrate (mineral
soil, peat soll, or various types of geologicalsudite), as well as rough estimates of the
humidity, exposure, and slope.

The area of Petuniabukta, where most of the rekdmne was expended (ca. 12 days),
was fully investigated for bryophytes (probably fbe first time). In Petuniabukta, both
vegetation mapping and vegetation sampling wasasted-out (including vascular plants,
macrolichens and bryophytes). Intensive floristisgarch (2 days) was also carried out in the
vicinity of the Brucebyen settlement (S part of Kokta), where repeated vegetation
mapping of the area had already been investigatdmbthh Summerhayes & Elton (1923), and
Acock (1940).

A half-day excursion was focused on both the rdderd human-influenced habitats in the
region of Pyramiden, the former Russian settlem&lsb, a one-day excursion was held in

the vicinity W of the settlement, which mostly inded natural habitats. Most of the field



trips were focused on less-extreme habitats at whiatdlower altitudes, where both the
highest bryophyte cover and diversity were recordéithough, several mountain habitats (up
to ca. 750 m a.s.l.) were also visited.

Despite the fact that most of the collected hetmarspecimens have not yet been
identified, the occurrence of approximately 110dmiyyte taxa could be estimated within the
area of interest. This represents ca. 30% of tkee peesently known to occur on Svalbard
(Frisvoll & Elvebakk 1996). The bryophyte flora ists predominantly of mosses; only 12
liverwort taxa were recorded. Because the geolbgiedrock in the greatest part of the
territory is built-up of basic rocks (gypsum, lin@se, dolomite), most of the recorded taxa
belong to the basiphilous bryophytes. This explaugs the high diversity of record&tyum
taxa, as well as the high abundance of speciesaslRitrichum sp. div.,Distichiumsp. div..
or Encalyptasp. div. The only exception was the area W of Pydan, with the occurrence of
acidophilous taxa, such Aasilacomnium turgidum, Dicranum laevidens Racomitrium
species. Another important factor influencing theribution of bryophytes in Petuniabukta is
the moisture gradient. In lowland locations, wereally abundant wetland habitats (often
with high bryophyte cover) contalBcorpidium cossonii, Catoscopium nigritum, Bryum
cryophilum,or Campyliumsp. div. as the dominant taxa (Fig. 13). The oéxtreme of this
gradient is represented by dry slopes in the highmuntain altitudes, especially in exposed
and unstable habitats. Such sites often have ospaese bryophyte cover, consisting of a few
Encalypta, Ditrichumpr Distichiumtaxa. Under mesic conditions, species with broader
amplitude such a®rthothecium chryseomndTomentypnum nitenmrevailed. From the
bryological point of view, also of interest weredcliffs, with locally abundant covers of
typical epilithic species such Bsdymodon johansenigr Grimmia anodonboth being rather
rare on Svalbard (Fig. 14). Another peculiar habiaresents deglaciated areas with species
of bare soils, specificalljloina brevirostris Bryumsp. div.,Henediella heimii, Funaria
arctica, or Desmatodorsp. div.

Fig 14



Vascular Plants

The main results of the research, focused on vaspidnts, are represented by (1) a
vegetation map of Petuniabukta Bay, (2) a desonptif the changes in vegetation, on a
smaller scale after 70 years (Brucebyen), and (Bpgohological study of the growth forms
of about 90 plant species from the area.

The pictures that can be seen in Fig. 15 showdhees/iew of a slope above
Brucebyen taken more than 70 years earlier. Thestiate the absence of changes in the
composition and structure of the vegetation here.sudy supports the theory that changes
of vegetation, due to climate change, might eitieedifficult to detect (either due to
ecological plasticity of resident species, of te raucity of incomers which could benefit
from an improved environment), or perhaps eventdubke negligible effects of climate
changes, as such.

Acock 1936 Prach, Klimesova, Kosnar 2008

Fig 15



Climatology

Four meteorological stations were established emtrthern coast of Petuniabukta

(northwestern branch of Billefjorden), during theripd July-August 2008. At the location of

the automatic weather stations (AWS) specific dpsons of the localities, their altitudes,

vegetation compositions, cover distributions, aistiagices from the glacier terminus were

considered. The AWS were installed in four typioaitions: 1) an old marine terrace at an

altitude of 15 m a.s.l.; 2) an old marine terractha altitude of 25 m a.s.l.; 3) a mountain

ridge on Mumien peak at 469 m a.s.l.; and 4) thaiteus of the Harbye glacier at 66 m a.s.I.

Measured at all localities, were the basic metegiohl parameters, such as: air temperature

and humidity at 2 m above the ground, soil tempeeatand soil moisture (volumetric water

content) at depths of 5 and 15 cm. Apart from thatextended monitoring program was

launched at the main AWS, which is located on thélseastern slope at an altitude of 15 m.

This included the measurements of both incomingarngoing global solar radiation, PAR,

atmospheric pressure, surface temperature of thetaton cover, wind speed, wind

direction, and soil temperature profile (down tocr® below ground). All AWS were

adjusted for measurement at Greenwich Mean Timle tlvé sampling interval of 10 s (solar

radiation) - or 30 min in the case of the otherensatlogical parameters.

M eteor ological instruments at the main AWS, Petunia Bukta, 15 m a.s..

Sampling | Recording Height
Parameter Instrument . ) above
interval interval

ground (m)
Downward short-wave | gpony 8101, Austria 10s 30 min 15
radiation
Upward short-wave Shenk 8101, Austria  10s 30 min 15
radiation
PAR EMS12, CZ 10s 30 min 1.5
Atmospheric pressure CRESSTO 518, ¢z 30 min 30 min 1.7
Air temperature EMS33, CZ 30 min 30 min 2.0
Air humidity EMS33, CZ 30 min 30 min 2.0
Wind speed MetOne 34B, USA 30 min 30 min 6.0
Wind direction MetOne 34B, USA 30 min 30 min 6.0
Surface temperature 8326'2’ Omega, 30 min 30 min 0.0
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.02
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.05
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.15
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.30
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.50
Soil temperature TC-5, EMS, CZ 30 min 30 min -0.75




Soil moisture tOSI-LS Decagon, 30 min 30 min -0.05
Soil moisture LlJOSI_L\S Decagon, 30 min 30 min -0.15

Air Temperature at 2 m, Petunia Bukta, 10 July - 11 August 2008
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The plots illustrate the general climatic condisan Petuniabukta (Billefjorden), recorded by
the main AWS from July 10 to August 11, 2008. Dgrthe investigation period, the air
temperature fluctuated between 1 and 13°C, whéentkan air temperature was 5.8°C.
Additionally, semidiurnal fluctuations of air tenpéure can also be found during the high-
summer season, due to the effect of katabatic wiwtlen temperatures may suddenly drop
by 5 - 8°C). Generally, the oceanic character efdgtmospheric circulation is also evident
from the mean relative humidity, which was 82.4%r rr€spondingly, as was the case with
the air temperature, short-time fluctuations ofrislative humidity were documented during

several events (e.g. on July 27 and August 5).



Zoology

Parasitology

The parasitological portion of the project aimstiody the litoral biocenoses, and host -
parasite relations. The following partial goals gvachieved:
1. Biodiversity mapping was aimed at the occurrenceadéntial hosts and intermediate
hosts of parasites (especially trematodes) initteed! biotopes of Petuniabukta.
2. Examination of fish and selected invertebratesterpresence of parasites (especially

endohelminths).

Sampling
1. The localities in Petunia Bay were reached usiegzibdiac. Scuba diving was
utilized for sampling (the team members have baéctl Open Water Diving and
Advanced Open Water Diving licenses).
2. The fish were captured using drift nets and dudivgs
3. The invertebrates were sampled both individuallgraudiving (to max. of 30 m
depth) and by sieving of the bottom sediments. @pattention was paid to mollusks.

Par asitological examination:

The fish (and birds accidentally captured in thg nere dissected parasitologically,
with special attention to flukes and tapeworms. udlusks were individually placed into
vessels, and kept for 24 - 48 hours. They were diesected using the compression method,
like invertebrates from other taxonomical grouplse humbers of animals dissected are in

Tab. 1.

Tab. 1: Numbers of animals parasitologically dissected in Petuniabukta, Svalbard in
2008

hosts N° species N° dissected N° positive
Pisces 6 19 14

Aves 2 1 1
Mollusca 20 593 40
Polychaeta 4 30 1




Crustacea 4 748 14

Other Invertebrates 6 12 1

Parasites found during dissections were fixed inftvonaldehyde solution for
morphological studies; some were fixed by ethaaphiolecular studies. Selected samples
were fixed by glutharaldehyde for the ultrastruetstudies, using electron microscopy.
Selected hosts (or parts of them) were fixed aockdtfor detailed determinations. The shells
of the sampled mollusks will serve as a compargmlection for forthcoming

determinations.

I nteresting findings and topics selected for future resear ch:

The benthic fistMyoxocepalus scorpinugas dominant in the area studied.
TapewormdDiplocotyle olrikii (Cestoda: Spathebothriidea), plerocecoids of pagidea
gen. sp., intestinal flukes (Digenea: family Lepadiidae), and nematode larvae (Nematoda:
Anisakidae) were found in this host. ParasiteBlo$corpinuswill be studied in detail in the
future.

The bivalveMya truncatawas found as the most interesting intermediaté hos
Parasitic flatworms (Rhabditophora: Graffillidaegmatode larvae, and especially flukes of
the family Gymnophalidae with partenogenetic metzenéae (very probably a new species)
were found in most of them. These flukes try toify their life cycles, due to the lack of a
wide-spectrum of intermediate hosts in the extreoraitions

The next intermediate host that will be studiedetail isBuccinum undatumn
seven specimens out of 5 dissected, the sporoaydtsercarie, somewhat resembling
Cercaria neptuniebour, were recorded. Another intermediate hibstsshould be studied
are the bivalvekacunasp., andMacona balthicasince sporocysts were found in them. On
the other hand, there are some dominant molluskiepésuch as the bivalvestrate sulcata,
or nudibranchiat®endronotus frondosyishat were completely negative, and which probably
play no role as intermediate hosts for the flukes.

Among other findings, were the recording of thévilarm Mecynostomurof.
pallidum (Acoela: Convolutidae) in the sea cucumber ofgbeusMyriotrochus
(Holothuridea: Apoda), and the find of the inteatiacanthocephales in the common eider

Somateria mollissimaccidentally trapped in the fishnet.






