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1. Introduction

The 8h Polar Ecology course was organized by the CentrerfBolar Ecology, Faculty of Science,

" ec—> 0 — 8 *Stecf <+ ,FeThe courbé @sElf corsists of one week of

intensive theoretic preparation in respective fields of interest, and of approximately 14 days of
field work at the Czech research station in Svalbdr Eleven students were selected (Tab. 1.1.).

In 2018, The theoretical part of the course took place in GPfacilities <¢ ,fee+ Wi E"
during spring semester 1/05 25/05 2018). For the field work during the summer season in
Svalbard, students were divided into three groups @ording to their specialization. The groups
performed their field work in Svalbard on13/0 8-27/0 8 2018, (microbiology/phycology) and on
20/0 8-03/0 9 2018 (botany/plant physiology + zoology/parasitology).

For more information, visit polar.prf.jcu.cz please.

Tab. 1.1. The instructors and students (in alphabetical ordey of the Polar Ecology Course according to their
specialization.

Group Instuctors Students
MICRO Josef Elster JU+IBOT ‘ececef <o fT'TZ JUrMBU
fef “At%" "z JU frl—c<of Z1%"' "2 JUFENTU
f'<t ef,f..*z JU A— fSZA- JU-MBU
Luca Sanchez Ju
Deborah Walter Ju
BOTA  ‘s7a& Z&E*%- JU+IBOT fef ~taze' "% Ju
Petr Macek Ju fT1f Zcota®'"z Ju
"fe—cate TefZ czu
-f°<:2f*f “ZA"z JU
Z00 Miloslav Devetter IPB+JU fe<tz f"-°0O Ju
Oleg Ditrich Ju fet—Zf "fecee'"z U
t"foef "'ezte" JU ‘ecece ‘Tey JU
Z..2f° f"tZ  UPOL+JU fef f teae'"z JUFENTU
f et Tioey Ju
TV ecef ~720'77 Ju

Abbreviations:

Groups: BOTA - botany/plant physiology; MICRO - migbiology/phycology; ZOO - zoology/parasitology.
Affiliations: CZU Czech University of Life Sciences, Prague;ENTUstitute of Entomology, Biology Centre
CAS4 ,tee+ — T3I6OT «Institate of BotanyCASa & f,* O alnstitute of Soil Biology, Biology Centre
CASA ,feetx —13E “ec thec—> *° ‘——-8 *‘Stecfa ,tMBU Jnstitue 6f Micrbliology

4 at,up@L fZf..sy <" fec—a Z'e'—.. &
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2. Polar Ecology Course

2.1. Microbiology/Phycology

Instructors: Josef Elstedana<A_ E}A E] a I
Students: Julv]l  ]Jv EDAES]v &q P &}R,ZuacalSanche& Deborah
Walter

The long-term aim of the
microbiology/phycology  group is to
characterize the microbial diversity of algae
and cyanobacteria in various freshwater and
aero-terrestrial biotopes (streams, pools and
lakes, seepages, soil surface, wet rocks, snov
snow cryoconites). We focus not only on
taxonomical diversity, but also on diversity in
ecology and physiology. The sampling sites are
shown in Fig. 2.1.1.

Fig. 2.1.1. Map of sampling sites of the
microbiology/phycology group in 2018. QGIS, map
source: Norwegian Polar Institute (2014). Kartdata
Svalbard 1:100 000 (S100 Kartdata) / Map Data

[Data set]. Norwegian Polar Institute. :
https://doi.org/10.21334/npolar.2014.645336¢7)

2.1.1. Algae & Cyanobacteria in Svalbard - a small overview

Deborah Walter

In 2018, we took 39 different samples at 11 sitequidifferent habitats around Svalbard. The
habitats reached from bird cliff to hummock tundrato glacier ice and cryoconites (Fig2.1.2.).
For each sample the exact GPS position, the altiidhe time and the date were recorded and
temperatures, water conductivity and pH were measued when possible. The microscope was
used later in the field laboratory to observe thedund organisms. The observed species were
recorded and we saved some pictures of important ghe and cyanobacteria to the computer.
The observed classes of algae are summarized in FidlL.2.

Most found species belonged to periphyton. Secondast of our samples were growing on
stones, so called epilithon and the third most saniges were from soil crust. Nostoc sp. for
example was very abundant in wetland and soil crussamples and under the microscope we
could clearly distinguish heterocytes from other chs. Tribonemasp. was also present in some
wetland samples and some good examples from the Hege were found. The H-piece is the shape
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of unfinished cells at the end of the filaments. drge biomass ofPrasiolasp. could be observed
in filamentous and sheet form and also surroundedypa mucilaginous layer in Bjpndalen and
Pyramiden town. The cyanobacteriaRivularia sp., which grows on the upper side of stones as
mucilagious colonies was present in a shallow lakie Brucebyen. Opposite the bay in the Fortet
stream amongst other species alsdydrurus foetidussp. andSchitzothrixsp. were found. In some
samples we could identify Zygnema sp. with thick dewalls, as preparation for the winter. We
found also some species such a#ncylonema nordenskioeldii Cylindrocystis brebissonii
Leptolyngbyasp. andPhormidesmissp. in cryoconites and the snow alga€hlamydomona<f.
nivalis was present in a sample of red snow taken on Foxfoa.

1 cryoconite
= cryoseston
== benthos
=== epipelon

1 glacier
1 snowfice
m— lake
I river

— i = plankton

— biofilm
== epiphyton
=== epizoon
e metaphyton
mm= periphyton
—1 epilithon

1 intertidal zone

C— seepage

=== shallow pool

= wet hummock tundra
= wetland

; ::::;?:Jﬁc === cryptolithon

= stone == hypolithon

s s0il [ soil crust

=== edaphon

1 glacier
= snow/ice
. zke
0 river
. Fig. 2.1.2. The proportions of habitats and
— communities sampled, and abundances of

=== shallow pool

== wotummocktundra—— jndividual algal and cyanobacterial classes

mmm wetland

w— el observed by the ALGO208 group. The data were

[ aerophytic

= siore exported from Sample database of the Centre for
Polar Ecologyt2

For the first time during our observations, we recoded green algaeStichococcus pelagicusnd
Geminellasp. (Fig. 2.1.3.), and desmidataurastrum sp. andHyalothecasp. (Fig. 2.1.4.)

<od tASETEZ> "F..."TET —fS'ee 7 %o"tie [F%xfhedce “e=St et —4
tecet 2274
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2.1.2. Searching for valuable fatty acids in Svalbard noigial communities

Julv]l  Jv E}A
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f,8 téssace— ° —5%

1 Skansbukta
(rock bird cliff)
5 Skansbukta
(anhydride rock)
3 Unknown locality
(upper soil crust)
4 Pyramiden
(metal eaves on the ground)
5 Foxfonna
(shallow pool)
Foxfonna
6
(snow)
Bj fPndalen
7
(seepage)
Bj fPndalen
8 .
(flowing stream)
9 Mathiesondalen
(hummock tundra seepage)
10 Mathiesondalen
(empty lake)
1 Mathiesondalen

(lake)

FZLFTT e AV RE A fre T E e ™Yo fecosed

Microorganisms

Pinnularia sp.
Ulothrix sp.

Uncertain marine alga

unspecified yet

Haematococcus pluvialis
Nostocsp.

Oscillatoria sp.
Phormidium sp.
Cylindrocystisbrebissonii
Leptolygbyasp.
Phormidium sp.

Chlamydomonagf. nivalis

Closteriumsp.
Cymbellasp.
Diatoms
Chroococcusp.
Phormidesmissp.
Zygnemasp.
Hyalothecasp.
Woronichinia sp.
Prasbla sp.
Hydrurus foetidus
Meridion circulare
Aphanothecesp.
Chroococcusp.
Leptolyngbyasp.
Phormidium sp.
Pseudanabaenap.
Zygnemasp.
Diatoms
Klebsormidiumsp.
Naviculasp.

Klebsormidiumsp.
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2.1.3. Use of wild samples from Svalbard in cell cyclegasch
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2.1.4. Entomopathogenic nematodes on Svalbard
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2.2.Botany/Plant Physiology
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2.2.3. Influence of OTCs on reproductive traits of planitgng inside and outside cushions
, v A}Z I}A

St Tf—f ™M "F .'ZZ%...—FT <o —SHZ<«IMF I IO offontfER FéE. o Fo—ocf,
MEETE Cde =0 L Sfe ETe o METIecfefZZEdewBEFE [ o Zeofoci S
—FeFf——"1 <o Efed fel tLef" T Zis 20 tZfeR tmeb StefZ —"fc—e fof
co—t"f L —ced > " ET.L. - feott = TR FFE S 0lae fL—oTfoe— o f ..
MY 7371768 s > e o % TCTTEYIF ot fcenes TA T AL (2 fe—0 Z<T 0% <
fot <o L fe—"7 "7 —ed t > Z'teco%k ™I "R fleens o< <0 %o <oocFtoeh. —eS
fo.f—flde o' Zc—f"<Z>& o —SF "o _foed@T-S&H LT FBEE -1 <o
et fo—"F <eecti c& o =St eRféekfZfefYafs&K2s =2t & "fZf
e—"ece% F E..— " =St . —eSCSFLfVFfe LVTHY ~—feGfe . Baufed "fe—"
ec—<%of—F ...Zcoflcce FBW<V¥Foette. tere—_feed

St oete— et e it £ e 7 oo™t et kT St %S~ fet ot
e f T Ftfliet fAEFSEZca™' ofe f et fe— o f ctef Pholi-8 feof
‘0 —eScte "Zfe— <ot f . —c'ee taTcalfo—Zwe For %o <ted ‘™METE"4
CLeETTE etef e <" FT e 7 —Se eSSk Ko fedef—cte o — . .. Fee 7 of
TfU<t—e o'F L cte  «%od U &

<ol HBt'oc—<"F T 7F .. = 7 Z< 0% <o kPET— . lac"t Stc%eSEffefeect N _f
ALt foceaA. "7 CT A e fe = L SfesiS& 4 s carctioectt . —eS

17



POLARECOLOGOURSE

<@ AR ‘ec—<TF £ E .- 7 Z<Tco%o < kTET— . et Stc%eSEtfefoe
ot «tZtet fAfEZcf—cemA ... -7 "7 -4

FrETEe L Fe
sTUH'4 A A ad affalteAf Aaef e fdasa

t .S Ma@efed 44 —Zt'a A4 "<i-—'Grs@ad —freflEa—AcsA —e .. —<' e PF " fa—d offf cflepe

UEZZf otefeFftft fot f2Z'<ot "Zfe— . fheofUs FFE SkTAH o Zf -

s astsest{a

trru a

® “te - ..Sfe, t"a

Fig. 2.2.7. (A) Positive effect of
living inside OTC on seed
germinating success of various
species(B) Positive effect of living
inside a cushion on seed
germinating success of Bistorta
vivipara. Abbreviations: AWS
experimental locality in
Petuniabukta, PYR - experimental
locality in Pyramiden.
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2.2.4. Research of arbuscular mycorrhiza by selected plspecies of snowbeds
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2.3. Zoology/Parasitology

Instructors: Miloslav Devettey Oleg Ditich&s o A W A o
Students: , v A}Z I} A <oJu ‘RAE v3]“ I&"EIvdeo A t}o(}A

2.3.1. Invertebrate predation of freshwater zooplankton
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2009 2018
Total Relative total relative
Species number abundancy number abundancy
of catch (%) of catch (%)
American plaiceHippoglossoides platessoides 3 1.90 9 2.57
Arctic staghorn sculpinGymnocanthus tricuspis 34 21.52 46 13.14
Atlantic cod Gadus morhua 1 0.63 8 2.29
Atlantic herring Clupea harengus 12 7.59 16 457
Atlantic salmon Salmo salar 1 0.63 1 0.29
CapelinMallotus villosus 0 0.00 13 3.71
Polar codBoreogadus saida 14 8.86 55 15.71
Shorthorn sculpin Myoxocephalus scorpius 88 55.70 120 34.29
SnakeblennyLumpenus lampretaeformis 5 3.16 82 23.43
total 158 350
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2.3.2. Invertebrate predation of freshwater zooplankton
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2.3.3. Macrofauna associated with the kelp forests in Aduwforden (Svalbard)
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2.3.4. Trematoda of the family Hemiuridae on Svalbard

s v uo E v]“}A

The main aim of the project
was to collect samples of the
trematodes of family Hemiuridae
from infected fish and
Chaetognaths in two localities of
Svalbard. The first locality was
near the capital of Longyearbyen,
the other near Nostoc Field
Station in Petuniabukta (Fig.
2.3.8.)

These flukes are elongated,

cylindrical worms with a
nonspinous  tegument  (Fig.
2.3.9.). They are sometimes
called appendiculate flukes, and
they vary length from a few to 15
mm. A characteristic feature of
the body of some is its division
into an anterior soma and a
posterior ecsoma. These two
parts may be telescoped
together, the escoma being
withdrawn into the soma. The
dividing line between the thick-
walled posteriori part is often  Fig 2 38. Map with labeled locations.
clearly evident as a cosnstriction.
Often the vitellaria consists of a few large bodiesather than
many scattered particles. The flukes usually inhabithe gut,
stomach, goldbladder, esophagus, or pharynx of mae fish,
and they worldwide in their distribution. 1

Fishes were trapped in nets and traps. Nets were ith at
different depths for different fish species. For eample, for
fishing of the fishes of the family Cottidae, the eis were
primarily laid at a smaller depth of about 10 m. Fofishing of
the fishes of the family Gadidae, nets were laid dm to a depth
of about 30 m. | was also interested in Chaetognath. They are
part of the zooplankton and they were caught by nstor only by
picking up water in a bucket (fig.2.3.10.). Also the gastropods
of the Naticidae family, precisely the species @&uspira pallida
were investigated.

Fig. 2.39. Hemiuridae sp.
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Fig. 2.3.10. Catching Chaetognaths by the net.

Caught Chaetognaths were optically examined (fig.211.). Because of their transparent body,
we can clearly see if they are infected. None of @hinvestigated individuals showed signs of
infection.

Caught fishes were autopsy
(fig.5.). Although trematodes are
found primarily in the stomach, |
was interested in the entire
digestive tract, as they may also
be found in the intestine of an
individual (fig.6.) In total, it was
examined 274 individuals
dedicated to the 13 species
sorted into the 10 families (for
example- Gadidae, Cottidae,
Rajidae..). Hemiurid trematodes
were found in 38
specimens from family Gadidae
(Gadus morhuaandBoreogadus
saida).

Fig. 2.3.11. Chaetognathasp.
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Fig. 2.3.12. The autopsy ofMelanogrammus aeglefinus.

Fig. 2.3.13. The stomach oMelanogrammus aeglefinus.

Samples gained from this project will be used in mybachelor thesis. They will be
morphologically characterized and phylogeneticallyassessed.
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Tab. 2.3.5. List of dissected final host species dfodocotyle

sp.
Host species S NI Prevalence
: of samples  (positive: negative)
5 4:1
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scorpius . o "
8 35
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