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ED I TOR’S COMMENTS

This is sue of the news let ter has prof ited from a num ber of con tri bu tions from Scan di na via as well as 
from North Amer ica. These ar ti cles sup ple ment reg u lar fea tures such as Fea ture Lo cal ity, Fea ture Spe -
cies, and His tory Cor ner. Con tri bu tions for the news let ter on any as pect of arc tic in sects and their rel a -
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Also in cluded here is a copy of the Arc tic In sect News mail ing list. Any one not yet on that list who
wishes to re ceive this an nual news let ter can do so sim ply by no ti fy ing the Bi o log i cal Sur vey (see box
be low). 
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NEWS BRIEFS

Arctic Information on Web

The Arc tic Coun cil has re cently es tab lished 
a web site (http://www.nrc.ca/arc tic) for the
dis sem i na tion of in for ma tion about the Arc tic.
As well as in for ma tion about the Coun cil, its
mem bers and pro grams, the site has a sec tion of
Arc tic Links on the fol low ing top ics: Eco nomic 
De vel op ment, So cial De vel op ment, Cul tural
De vel op ment, The Hu man Di men sion, En vi -
ron ment, Sci en tific/Ac a demic/Tra di tional
Knowl edge and Gen eral. The Sci en tific/Ac a -
demic/Tra di tional sec tion is fur ther di vided
into Re search In sti tu tions, Ac a demic In sti tu -
tions, Po lar Li braries and Tra di tional Knowl -
edge. 

The Arc tic Coun cil was es tab lished in 1996 
to pro vide a mech a nism to ad dress the com mon
con cerns and chal lenges faced by the Arc tic
gov ern ments and the peo ple of the Arc tic. The
main ac tiv i ties of the Coun cil fo cus on the pro -
tec tion of the Arc tic en vi ron ment and sus tain -
able de vel op ment as a means of im prov ing the
eco nomic, so cial and cul tural well-being of the
north. The mem bers of the coun cil are Can ada,
Den mark, Fin land, Ice land, Nor way, the Rus -
sian Fed er a tion, Swe den and the U.S. The web
site is main tained by the Can ada In sti tute for
Sci en tific and Tech ni cal In for ma tion (CISTI), a 
di vi sion of the Na tional Re search Coun cil of
Can ada. 

The Third European Workshop of Invertebrate Ecophysiology

The Third Eu ro pean Work shop of In ver te -
brate Ecophysiology (EWIE) took place 6-10
Sep tem ber 1998 at the Uni ver sity of Bir ming -
ham, Edgbaston, Bir ming ham, UK, and like the 
pre vi ous work shops (Sta tion biologique de
Paimpont, France, 1992; Ñeské Budçjovice,
Czech Re pub lic, 1995) was a great suc cess.
Pro fes sor Jeff Bale was the lo cal or ga nizer for
the 3rd EWIE. The more than 50 par tic i pants
came chiefly from Eu ro pean coun tries (in clud -
ing the Czech Re pub lic, Den mark, France, Ger -
many, Greece, Hun gary, Nor way, Rus sia and
U.K.) but sci en tists from Can ada, Ja pan, New
Zea land and the United States also par tic i pated.

The pa pers were or ga nized into four ses -
sions:

¤ Life cycles and phenology: 17 papers,
including keynote papers on “Species at
the edge of their range: the significance of
the thermal environment for the
distribution of congeneric Craspedolepta
species (Homoptera: Psylloidea) living on
Epilobium angustifolium” by I.D.
Hodkinson, and “Shutting down for the
winter”, by D.L. Denlinger.

¤ Insects and responses to climatic change:
2 papers including a keynote paper on

“Impacts and responses at the population
level to elevated CO2” by J.B. Whittaker. 

¤ Thermal biology: 16 papers including a
keynote paper on “Insect cold hardiness
and ice nucleating active
microorganisms”, by R.E. Lee. 
Wa ter re la tions and res pi ra tion: 5 pa pers.

A fur ther 6 pa pers were the fo cus of a poster 
ses sion on a range of top ics. All of the pre sen ta -
tions in each sec tion fos tered lively ques tions.

Most of the pre sen ta tions at the work shop
dealt with in sects, but ar thro pods in gen eral,
col lem bo lans, mites, spi ders, enchytraeids,
earth worms, nem a todes, mil li pedes, and crus ta -
ceans were also treated. About 20 pa pers from
the work shop have been sub mit ted for a spe cial
is sue of the Eu ro pean Jour nal of En to mol ogy,
with guest ed i tors J.S. Bale, W. Block and L.
Sømme, who played the same role suc cess fully
for the sec ond work shop (see Eu ro pean Jour -
nal of En to mol ogy 93(3), 1996).

The work shop was ex tremely well or ga -
nized and much ap pre ci ated by all the par tic i -
pants. Ac com mo da tion and meet ing fa cil i ties at 
the Uni ver sity of Bir ming ham were con ve nient
for a group of this size, the food was ex cel lent,
and the lay out of the din ing and cof fee fa cil i ties
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fur ther en hanced in ter ac tion among par tic i -
pants. A wel com ing re cep tion and a work shop
din ner also helped to fos ter in ter ac tion. 

One day of the work shop was de voted to an
out ing pro vid ing a glimpse of nearby points of
in ter est, as well as fur ther op por tu nity for in for -
mal dis cus sions among par tic i pants, and a
change from the full days of pa pers. This out ing 
al lowed vis its to the vil lage of Hag ley, with the
es tate of Hag ley Hall,  to the town of
Stratford-upon-Avon, birth place of Wil liam
Shake speare, and to Warwick Cas tle, the fin est
mediaeval cas tle in Eng land. It ended at a res -

tau rant spe cial iz ing in one of the foods char ac -
ter is tic of the Bir ming ham area, Balti In dian
cui sine. 

At the end of the work shop, an open dis cus -
sion con sid ered the fu ture and tim ing of the
EWIE, and it was agreed that such fo cussed and 
re ward ing meet ings should con tinue as events
sep a rate from other con gresses or meet ings.
The next (fourth) work shop will be held in St.
Pe ters burg, Rus sia, in 2001, or ga nized by Pro -
fes sor V.E. Kipyatkov and E.B. Lopatina (St.
Pe ters burg State Uni ver sity). 

Hugh Danks

Spiders from Svalbard

A to tal of 16 spe cies of spi ders are known
from the ar chi pel ago of Svalbard, and 15 of
them have been re corded from Spitsbergen,
which is the larg est is land. Dur ing an ex pe di -
tion in 1996 Erigone arctica palaearctica
Braendegaard, 1934 and Lephyphantes sobrius
(Thorell, 1872) were col lected for the first time
from the is land of Nordaustlandet. Collinsia
spetsbergensis (Thorell, 1872) is the first re -
cord of spi ders from the small north ern most is -
lands of Sjuøyane, col lected at Phippsøya
(80°40′N, 20°50′E). The spe cies has a cir cum -

po lar dis tri bu tion, while Collinsia holmgreni
(Thorell, 1872) col lected around the vol ca nic
hot springs at Bockfjorden, Spitsbergen, is
holarctic. 

Reference

Hauge, E. and L. Sømme. 1997. Records of spiders
(Aranea) from Nordaustlandet and Sjuøyane,
Svalbard. Fauna norv. Ser. A, 18:17-20.

Lauritz Sømme

Cold Har di ness Sym po sium 2000 An nounced

The 7th Tri en nial In ter na tional Sym po sium
on in sect/in ver te brate and plant cold har di ness
will be held at the Uni ver sity of Vic to ria, Vic to -
ria, B.C., Can ada, Sunday, 28 May - Fri day, 2
June, 2000. 

The sci en tific pro gram is in tended to cover
the fol low ing gen eral ar eas at the the o ret i cal,
mo lec u lar ,  bio chem i  cal ,  ge  net ic ,
ecophysiological, or gan is mic, eco log i cal
and/or ap plied lev els. 
¤ Cold har di ness in in sects/in ver te brates

¤ Cold har di ness in plants

¤ “Freezing frogs”

¤ Cli mate change and cold har di ness

¤ Po lar and al pine in sects

The Sym po sium will con sist of oral pre sen -
ta tions, a poster ses sion and per haps work -
shops. Time will also be set aside for in for mal
dis cus sions and for de ter min ing the fu ture of
this Sym po sium.

For sug ges tions and in for ma tion con tact the 
or ga nizer:

Dr. Rich ard A. Ring, Bi ol ogy De part ment,
Uni ver sity of Vic to ria, Vic to ria, B.C., Can ada,
V8W 3N5 (tele phone: 250-721-7102; fax:
250-721-7120; email: rar ing@uvic.ca).
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FEATURE LOCALITY:  TRUELOVE LOWLAND, DEVON ISLAND, CANADA

James K. Ryan
Ryan and Hilchie Biological Consultants Ltd., 8613 - 108 A St., Edmonton, Alberta Canada T6E 4M7

Truelove Low land is the most thor oughly
stud ied bi o log i cal re search site in the Ca na dian
Arc t ic .  The In ter  na t ional  Bi  o log i  cal
Programme (IBP) stud ies con ducted there from
1970-74, led by Law rence C. Bliss, gen er ated a
great range of eco log i cal in for ma tion. Cen tred
on the con cept of en ergy flow through this eco -
sys tem, IBP in ves ti ga tions ranged from per ma -
frost, soils and cli mate through plants, an i mals
and decomposers, and hu man im pacts. The syn -
the sis of four field sea sons of re search was thor -
ough, com pre hen sive and com pactly pre sented
by all par tic i pat ing in ves ti ga tors in the pro ject
sum mary (Bliss 1977). Pre vi ous and sub se -
quent stud ies, many by for mer IBP par tic i pants, 
have added sig nif i cantly to the knowl edge of
this site and of arc tic sci ence.

The Truelove Low land (Fig. 1) is a 43 km2

coastal plain, one of a se ries of five low lands on
the north east coast of Devon Is land. The site is
bi o log i cally di verse com pared with the sur -
round ing lands, most of which are high pla teau.
The Low land may be called an oasis of di ver -
sity as it is rep re sen ta tive of the es pe cially rich
sites that form about 1% of the Queen Eliz a beth 
Is lands land area. The tall est veg e ta tion rarely
reaches 5 cm above dry soils—15 cm in mead -
ows—and con sists mostly of sedges, mosses,
cush ion plants, prone woody shrubs and li -

chens. A va ri ety of mead ows dom i nates the
land, sep a rated by more than 20 steps of rel ict
beach ridges cre ated as the Low land up lifted
from the sea 9700-7500 years B.P. Devon Is -
land, 54,100 km2, has no per ma nent hu -
man res i dents. 

Biota

The biota of Truelove, sum ma rized in ap -
pen di ces of the pro ject book (Bliss 1977), bears
re view and up dat ing.

The flora in cludes 96 spe cies of pe ren nial
vas cu lar plants. Of these, 7 spe cies were con -
sid ered dom i nant, 30 com mon, 44 mod er ately
abun dant, and 15 were rare. Di a toms were not
in cluded in the ap pen di ces, but Wolfe and King
(1990) re port 126 taxa from 29 gen era and 7 or -
ders of fresh wa ter di a toms at Truelove. There
were 132 spe cies of mosses and 30 of he pat ics.
Li chens in clude 182 listed spe cies, with sub se -
quent ad di tions. Al to gether 92 spe cies of fungi
were iden ti fied from soils, dung, and other
sources. The age dis tri bu tion of fresh wa ter arc -
tic char was stud ied by James Trask. Thirty-five 
spe cies of birds were sighted on the Low land,
of which 17-19 spe cies ac tu ally nested dur ing
1970-74. Mam mal in hab it ants con sisted of
musk oxen and fluc tu at ing low pop u la tions of
arc tic hare, groenland lem ming and short-tailed 

Truelove Low land, north coast of Devon Is land,
N.W.T., Can ada 75°33′N, 84°40′W

Tem per a ture (1970-73): 278 de gree days above
0°C, 75 days above 0°C, July mean tem per a ture
6.3° C.

Hab i tats: Mo saic of sedge-moss mead ows,
cush ion plant com mu ni ties, dwarf shrub
heath; beach ridges; hummocky tun dra;
lakes, ponds, streams; rocky coast;
Pre cam brian shield.

Veg e ta tion: 96 pe ren nial vas cu lar plant
spe cies, 182+ li chen spe cies, 126
di a tom taxa, 132 moss spe cies, 30
hepatic spe cies.

Ver te brates: 7 mam mal and 35 bird
spe cies (17-19 spe cies ac tu ally
nest ing), one fish spe cies.

In ver te brates, known spe cies: pro to zoans
61, platyhelminths 1, cestodes 4,
nem a todes many, ro ti  fers 66,
annelids 7,  tar di  grades  13,
crustaceans 13, spi ders 10, mites 22,
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wea sel, with spo radic vis its by arc tic wolf, fox,
and po lar bear. Ringed and bearded seals were
com mon, and wal rus oc ca sion ally vis ited.
Bones of wal rus and whale were found on land.

The in ver te brate fauna is depauperate. The
IBP fauna list is dis cussed in de tail in my the sis
(Ryan 1977). Pro to zoa were un der stood to be
the most sig nif i cant in ver te brate en ergy re leas -
ers, but only 11 spe cies were cited in the IBP
list. Beyens (1990) re ported find ing 57 taxa in
17 gen era of tes tate rhi zo pods. This in di cates a
great but un doc u mented di ver sity of more typ i -
cal pro to zoa. A sin gle spe cies of a 1 mm
flatworm was found. Nem a todes, stud ied in de -
tail by Procter (who also mea sured res pi ra tion
rates of Truelove in ver te brates) (in Bliss 1977),
were known to be di verse but the taxa re main
largely un doc u mented. Seven spe cies of ro ti -
fers were rec og nized in the IBP tally, but
knowl edge of this fauna has been ex panded to 4 
bdelloid and 62 monogonont spe cies (DeSmet
and Beyens 1995). Enchytraeids, rep re sented

by seven iden ti fied spe cies, were the only seg -
mented annelid worms. Two tardigrade spe cies
were iden ti fied from their char ac ter is tic eggs.
The known di ver sity of this group has sub se -
quently been in creased to 13 spe cies, dom i -
nated by Isohypsibius granulifer, I.
palpillifer and Hypsibius dujardini
(vanRompu et al. 1992). The crus ta cean
fauna in ponds seemed to rep re sent min -
ia tures from an early Cam brian sea. Ac -
tiv ities of these spe cies were at trac tive to
Inuit stu dents of po lar ecol ogy, who
found ex per i men tally that the top car ni -
vore among them was the tad pole shrimp 
Lepidurus arcticus .  Copepod and
ostracod spe cies were abun dant in mead -
ows. 

There were 10 spe cies of spi ders. Web spin -
ners in cluded 8 linyphiids and one dictynid.
These, and es pe cially the large lycosid hunter
Tarentula exasperans, were im por tant
food items for small bird mi grants ar riv -

Fig. 1. View of Truelove Low land in sum mer show ing mead ows, raised beaches, lakes, and ice cov ered Truelove In let ex tend ing
into Jones Sound. In sert map in di cates lo ca tion of study area.
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ing to the snow-covered Low land. Mites
were ubiq ui tous and the fauna should en -
com pass more than the 22 iden ti fied spe -
cies, 7 of which are par a sitic.

Eight or ders of in sects were rep re sented by
156 iden ti fied spe cies on the Low land. These
in cluded sev eral spe cies of lice from birds, and
one from a wal rus. The true di ver sity of lice will 
be greater, but is in her ently dif fi cult to as sess as 
it re quires kill ing and comb ing ver te brate hosts. 
One homopteran spe cies, a male scale, was col -
lected on a sin gle oc ca sion. Aphids were
sought, but not found. Such sea sonal ae rial
plank ton mi grants might col o nize in the fu ture.
One caddisfly spe cies was col lected an nu ally
from the shores of sev eral lakes. Of the three
bee tle spe cies, the pond dwell ing dytiscid
Hydroporus po laris and the carabid
Amara alpina were fre quently en coun -
tered, while the 2.5 mm staphylinid
Gynpeta sp. was rare. Four or ders,
Collembola, Lepidoptera, Diptera and
Hymenoptera, dom i nated the in sect
fauna. 

Collembola pop u la tions and their ef fects on 
soil me tab o lism were stud ied in ten sively by
Ad di son (in Bliss 1977). Moulting by adults,
and long adult lives, com pounded pop u la tion
anal y ses, but spe cific fo cus on abun dant
Hypogastura tullbergi pro duced clearer
un der stand ing of the sig nif i cance of
these in sects. Thirty spe cies were cited in 
the IBP list. Fjellberg (1986) made eight
re vi sions to this list, in clud ing the sig nif -
i cant change of H. tullbergi to H. concolor
(Car pen ter 1900). Other stud ies are re -
ported by Babenko (1994).

Lepidoptera taxa in cluded two but ter fly
spe cies and 12 moths. Both Boloria but ter -
flies were melanized, a con di tion that has 
been noted to aid so lar bask ing by arc tic
in sects. Be cause but ter flies are at trac -
tive to col lec tors, the di ver sity of but ter -
flies of fers a sim ple scale to com pare di -
ver sity of in sect fau nas at other lo ca -
tions. Gynaephora moths, in ves ti gated in 
de tail as mod els for the study of po lar ad -
ap ta tion and en ergy flow (Ryan and
Hergert, in Bliss 1977), re main a fo cus of

con tin ued study by Olga Kukal and oth -
ers. Larvae of the two Olethreutes moth
spe cies have sub se quently re ceived at -
ten tion from Sharron Meier as min ers
within hol low Pedicularis stems.

Flies com prised the most vis i bly abun dant
group of in sects at Truelove. The so viet IBP en -
to mol o gist Yuri Chernov vis ited the site in
1989 and es ti mated that he col lected 8 spe cies
of tipulid flies, ver sus 4 cited in the ap pen dix.
He thought that the sin gle syrphid spe cies prob -
a bly be longs in the ge nus Platycheirus, and
is not Melanostoma n. sp. Chi rono mid
flies, the spe cies di ver sity of which is ex -
pected to be greater than the 21 spe cies
in di cated in the ap pen dix, emerge from
lakes in great abun dance. They were
noted to be a source of ni tro gen en rich -
ment to mead ows ad ja cent to lakes. Don
Pattie ob served two arc tic foxes eat ing
wind rows of lake-edge chi rono mids, and
their scats re vealed dis tinct ev i dence of
gnat con sump tion. The two Aedes sp.
mos qui toes were un com mon dur ing the
1970-74 pe riod. Their pes tif er ous times,
when per haps 20 mos qui toes an noyed
each re searcher even at 320 m a.s.l. on
the pla teau, lasted about 10 days. In di -
vid uals fre quently flew away with out
feed ing. As an other an ec dote about
Truelove con di tions, a car cass of a win -
ter-killed musk ox calf was col o nized by
calliphorid fly lar vae in the sum mer of
1971. Most of these lar vae were un able to 
com plete de vel op ment that sum mer, and
were eaten by arc tic foxes be fore the next
spring.

The Hymenoptera spe cies list re mains un -
changed from the 1977 ap pen dix, al though
Bombus hyperboreus is ex pected to be
found. Kukal and Pattie (1988) wit nessed 
two events of snow bunt ing nests be ing
usurped by B. po laris, forc ing these birds
to aban don their eggs.

The fauna was found to in clude no molluscs 
(ex cept  ma r ine molluscs) ,  nor  any
orthopteroids, aphids, thrips and neuropteroid
in sects. The larg est in sects were lymantriid and
noc tu id moths, bum ble bees and tipulid flies.
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When the IBP list was com piled I felt that
the fauna would re main rel a tively as con stant
and pre dict able as the vas cu lar plant flora. Iso -
la tion here is ex treme. This does not mean an -
nual sta bil ity. Some taxa may be prone to ex -
plo sive dom i nance by cer tain spe cies, and dis -
ap pear ance of oth ers, over short pe ri ods of
time. Nat u ral fluc tu a tions in abun dance are
well known for ver te brates such as lem mings.
Pattie (1990) ob served Truelove bird pop u la -
tions over 16 years, and found that old squaw
duck pop u la tions fluc tu ated from a peak of 166
to a low of 4 in di vid u als. In ver te brate pop u la -
tions will un dergo sim i lar nat u ral fluc tu a tions.
Such fluc tu a tions ob scure the rec og ni tion of
col o ni za tions by in vader spe cies. In the fu ture,
ev i dence of cli ma tic change may be sought
through a com par i son of fau nal el e ments from
then with the pres ent. It would be use ful to con -
tinue stud ies of the Truelove biota to de velop
base lines for such com par i son.

Cli ma tic change would be ex pected to af -
fect pro duc tiv ity di rectly. A di rect mea sure of
in sect pro duc tion is emer gence of winged in -
sects from soil. Data from 35 m2 emer gence
traps at Truelove re main un pub lished ex cept in
my the sis (Ryan 1977). Diptera made up al most 
100% of the num bers, and 95% of the bio mass,
of in sects col lected in these traps. Chi rono mids, 
which dom i nated col lec tions, emerged in the
first weeks af ter thaw, sciarids over a lon ger pe -
riod, and muscoids through out the sea son.
Truelove mead ows av er  aged 449 in  -
sects/m2/year, weigh ing (oven dried) 33.2 mg,
while raised beaches yielded 68 in sects weigh -
ing 7.6 mg. Char Lake on Corn wallis Is land
(315 km west of Truelove) pro duced 143
mg/m2/yr of aquatic winged in sects, while a
pond at Pt. Bar row yielded 300 mg/m2/yr. Low 
sea sonal pro duc tion of gen er ally small
in sects char ac ter izes arc tic en vi ron -
ments.

Post IBP Research

The IBP study ex posed some prob lems at
Truelove that were pur sued in sub se quent stud -
ies. The paleohistory of a site is usu ally ex -
plored through ex am i na tion of pol len lay ers in
soil cores, but arc tic plants pro duce lit tle pol len
to per mit this tech nique. As an al ter na tive, the

suc ces sion of di a tom spe cies in lake bot tom
cores was used to cre ate a re cord of the tran si -
tion from ma rine to brack ish and then fresh wa -
ter be gin ning 9700-7500 years B.P. (Wolfe and
King 1990). The pat tern of ter res trial plant
com mu ni ties pro vided fur ther ev i dence for this
iso static re bound suc ces sion (Bliss and Gold
1994). Soil de vel op ment has been a topic of
study (Kelly and King 1995). Ni tro gen avail -
abil ity is a crit i cal lim it ing fac tor in arc tic eco -
sys tems, and as pects of its pro duc tion and dis -
tri bu tion have been ex am ined (Chapin 1996,
Lennihan et al. 1994, Nosko et al. 1994,
Chapin et al. 1991). Pattie re ported on
musk ox pop u la tions (1986). A se ries of
ar che o log i cal ex ca va tions has led to the
rec og ni tion of 6 dis crete oc cu pa tions of
Truelove by paleo-eskimos (Helmer
1991).

Cli mate is crit i cal to arc tic life. Areas close
to the 300 m sea cliffs, which act as so lar con -
cen tra tors, were the most bi o log i cally di verse
places on the Low land. The Devon ice cap,
which cov ers 1/4 of the is land, has been mon i -
tored an nu ally since 1961 (Fritz Koerner, Geol.
Sur vey of Can ada). An nual mea sure ments of
Truelove’s cli ma tic con di tions were re sumed
by Claude Labine in 1990. The 1998 sea son ap -
pears to have been ex traor di narily warm there,
and through out the Arc tic.

Site Access

The Truelove camp is leased from the fed -
eral gov ern ment by the Arc tic In sti tute of North 
Amer ica (AINA), lo cated at the Uni ver sity of
Cal gary. An Arc tic In sti tute pam phlet de scribes 
the camp kitchen, lab o ra tory and liv ing struc -
tures, and terms of ac cess. It can be ob tained by
re quest from Mike Rob in son, head, AINA.
Trans port and sup ply are sep a rately ar ranged
through the Po lar Con ti nen tal Shelf Pro ject, Ot -
tawa, di rected by Bonnie Hrycyk. The camp is
most suited for sum mer ac tiv i ties, but was oc -
cu pied for one win ter to al low stud ies of musk
ox and cli mate.

Al though in tended to be a re search site, the
camp has re cently hosted suc ces sive groups of
ar che ol ogy and po lar ecol ogy stu dents un der
the di rec tion of James Helmer and Paul Hebert,
Uni ver sity of Guelph. In 1998 25 per sons, in -
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clud ing 16 stu dents, stud ied at the camp. The
use of tu i tion-paying stu dents is a lim ited
means of site ac cess. 

At pres ent the Truelove site re ceives min i -
mal sci en tific use. With its base line bi o log i cal
data and se cure camp it is an ideal lo ca tion for
arc tic re search. There is gen eral Ca na dian gov -
ern ment underfunding of north ern stud ies, with
the net re sult that the U.S. spends more money
on arc tic sci ence than Can ada (Rob in son,
AINA). The IBP study may stand as a mon u -
ment to suc cess ful arc tic re search and fund pro -
cure ment, thanks to the sin gu larly suc cess ful
ef forts of L.C. Bliss. Truelove re mains avail -
able for re search stud ies for at least an other ten
years. The Arc tic In sti tute of North Amer ica is
re cep tive to re search pro pos als.
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The Tenthredinidae (north ern
sawflies) in cludes many arc tic
spe cies, some of which oc cur in
the high arc tic. Among the species 
known from these regions are
numerous widely dis trib uted, even 
holarctic, ones. The arc tic species
comprise leaf-feeders as well as
gall mak ers on leaves or stems,
es pe cially on spe cies of wil lows.
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THE ITEX PRO GRAM AND IN SECTS AT ALEXANDRA FIORD, ELLESMERE

IS LAND, NUNAVUT, CAN ADA (78°53′N, 75°55′W)

 Rich ard A. Ring
Bi ol ogy De part ment, Uni ver sity of Vic to ria, Vic to ria, B.C., Can ada V8W 3N5

The ITEX programme

A large-scale field ex per i ment un der way in
the arc tic is the In ter na tional Tun dra Ex per i -
ment (ITEX), a long-term col lab o ra tive re -
search ef fort by sci en tists from 9 coun tries
work ing at 26 re search sites to ex am ine the ef -
fects of en hanced sum mer warm ing on tun dra
veg e ta tion. In ves ti ga tors use a com mon ex per i -
men tal de sign, study a com mon set of spe cies,
and mon i tor com mon pa ram e ters of the eco sys -
tem and phys i cal en vi ron ment. Small, trans lu -
cent fibre glass open-top cham bers (OTCs) are
used to pas sively in crease sum mer tem per a ture, 
and these have proved ef fi ca cious in stim u lat -
ing pre dicted cli ma tic warm ing in arc tic en vi -
ron ments. How ever, in ves ti ga tors have ob -
served that seed pro duc tion for some spe cies
ap pears to be more lim ited in OTCs than in des -
ig nated con trol plots. 

An in sect component

At a re cent meet ing of ITEX in Co pen ha -
gen, it was de cided that a sub com mit tee be
struck to im ple ment an in sect com po nent
within ITEX. My lab o ra tory at the Uni ver sity
of Vic to ria and some Dan ish en to mol o gists are
the only en to mol o gists work ing in this area at
the mo ment. At the meet ing, Dean Morewood
and Rich ard Ring (Can ada) and Jens Böcher
(Den mark) suc cess fully high lighted the im por -
tance of in ver te brates both as vec tors for pol len
and as po ten tially sig nif i cant her bi vores (al -
though the in ten sity may vary dra mat i cally
from year to year). This work ing group re cog -
nised the value of in clud ing some in ci sive work 
on plant/an i mal in ter ac tions and in tends to es -
tab lish a for mal group en ti tled the Trophic
Level In ter ac tion Com mit tee (TROLINC) to
ex plore fu ture ini tia tives. At pres ent the work -
ing group has iden ti fied the need to quan tify
“pat terns” (e.g. iden ti fi ca tion of the ma jor her -
bi vores/pollinators at any par tic u lar site, and
quan ti fi ca tion of the im pacts) and “pro cesses”

(e.g. the po ten tial lon ger-term im pacts at all
scales rang ing from in di vid ual plants, through
pop u la tions and com mu ni ties to the whole
land scape).

Re cent fieldwork

In or der to meet the first ob jec tive, in sect
spec i mens were col lected from six eco log i cally
dis tinct plant com mu ni ties at Alexandra Fiord,
a po lar oasis on Ellesmere Is land in Nunavut,
Can ada. Dif fer ences among in sect pollinator
taxa both within and with out (con trol) the
OTCs have been com pared and con trasted.
Lepidoptera and Diptera are pres ent in al most
equal over all abun dance, but sig nif i cant dif fer -
ences have been found be tween in sect
pollinators col lected in OTC plots ver sus con -
trol plots for some taxa. Mean num bers of
Lepidoptera per site sug gest a 32-fold over all
de crease within the OTCs. OTCs do not sig nif i -
cantly af fect the abun dance of the ma jor ity of
Diptera fam i lies, but bum ble bees (Bombus)
(Hymenoptera) are found only in con trol plots.
Sig nif i cant ex clu sion of some of the larger in -
sect pollinators oc curs within OTCs, re sult ing
in se ri ous im pli ca tions for ex per i men tal work
on global change sce nar ios us ing OTCs. These
re sults will have con found ing ef fects on re -
ported ITEX data, par tic u larly with re spect to
plant re pro duc tive suc cess.
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FURTHER DATA ON ARCTIC ANTHOMYIIDS (DIPTERA)

Graham C.D. Griffiths
117 Collingwood Cove, 51551 Range Road 212A, Sherwood Park, AB, Canada  T8G 1B2

Stu dents of arc tic in sects may be in ter ested
in the re vi sion of Nearc tic spe cies of Zaphne
(part of Hydrophoria s.l.) con tained in is sue
num ber 12 of my Flies of the Nearc tic Re gion:
Anthomyiidae (Griffiths 1982-98). Fifty-two
spe cies of this ge nus are known world wide, of
which 44 oc cur in the Nearc tic Re gion. Most
spe cies are found in the low arc tic and al pine to
bo real and boreomontane zones of the North ern 
Hemi sphere. Par tic u larly di verse in the low arc -
tic are spe cies of the Zaphne frontata sec tion.
These are densely setose, rather large, black
flies which are one of the most di verse and
abun dant groups of flies in moist tun dra and
tun dra marshes. 

Two new Beringian endemics are de scribed 
in my re vi sion, Zaphne arctopolita Griffiths
from the North ern Yu kon and Mac ken zie Delta
and Z. manuata Griffiths from Herschel Is land,
the Alas kan coastal plain and the Tanana Val -
ley. Two spe cies have Palaearctic - East
Beringian dis tri bu tions (not pen e trat ing North
Amer ica be yond unglaciated ar  eas of
Beringia), namely Z. nuda (Schnabl) and Z.
fasciculata (Schnabl). 

In view of the in ter est in the in sects of
Beringia gen er ated by the re cently pub lished
book “In sects of the Yu kon” (Danks and
Downes 1997), it may be use ful if I up date the
ta ble of biogeographic data given on page 720
of that book (Griffiths 1997). That ta ble was
based on data from the first ten is sues of my
Flies of the Nearc tic Re gion: Anthomyiidae. In -
clu sion of data for the ad di tional spe cies treated 
in is sues 11 and 12, to gether with cor rec tion for
the two spe cies men tioned in the foot note on
page 720, gives the up dated sum mary shown in
Ta ble 1. 

Dif fer ences in per cent age val ues in the ta -
ble from those pre vi ously pub lished are in sig -
nif i cant, in no case ex ceed ing 2% in the to tals
for any given cat e gory. While cer tain gen era of
Anthomyiidae re main un re vised and ex cluded
from con sid er ation, it ap pears safe to as sume

that a very high pro por tion of spe cies Holarctic
in a wide sense (69.6% for East Beringia, if we
com bine cat e go ries 2 and 5 in the ta ble) is char -
ac ter is tic of the fam ily as a whole. 

De scrip tion of the gen i ta lia has con firmed
the va lid ity of Zaphne diffinis (Huckett), still
known only from Southampton Is land and the
shore of Hud son Strait. The gen i ta lia of this
spe cies are so dis tinc tive mor pho log i cally that
it is in con ceiv able that the spe cies can be of
postglacial or i gin. The dis tri bu tion sug gests
sur vival through gla cial pe ri ods in East ern Arc -
tic refugia, prob a bly in Baffin Is land or Lab ra -
dor. 

De spite the abun dance of Zaphne spe cies in 
moist tun dra, vir tu ally noth ing is known of their 
im ma ture stages and bi ol ogy. Elu ci da tion of
their eco log i cal role is a task for some fu ture
arc tic ecol o gist. How, for in stance, does Z.
frontata (Zetterstedt) sur vive at Cape Sed don
north of the out fall of the Steenstrup Gla cier in
Green land, where there is  hardly any
unglaciated land? And what are the adults of Z.
nigerrima (Malloch) do ing on gla ciers and
snow fields in the moun tains of Wash ing ton and 
Cal i for nia, where they have been col lected re -
peat edly? 
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Table 1. Numbers of species (or subspecies) of Anthomyiidae in the fauna of the Yukon and Alaska
(exclusive of the Panhandle)

Biogeographic Cat e gory
Con firmed
in Yu kon

Ex pected in
Yu kon

To tal for
Yu kon

Con firmed
in East

Beringia

Ex pected in
East

Beringia

To tal for
East

Beringia

1. Beringian 10 (5.7%) 3 13 (6.6%) 13 (6.8%) – 13 (6.7%)

2. Palaearctic-East
Beringian 15 (8.6%) 3 18 (9.2%) 17 (8.9%) 2 19 (9.8%)

3. Nearc tic in clud ing East
Beringian 41 (23.6%) 4 45 (23.0%) 44 (23.2%) 1 45 (23.2%)

4. Nearc tic ex clud ing East
Beringia 5 (2.9%) 1 6 (3.1%)

5. Holarctic in clud ing
Beringian 102 (58.6%) 11 113 (57.7%) 115 (60.5%) 1 116 (59.8%)

6. Holarctic ex clud ing
Beringia 1 (0.6%) – 1 (0.5%)

Other (in tro duced from
South Amer ica) – – – 1 (0.5%) – 1 (0.5%)

To tals 174 (100%) 22 196 (100%) 190 (100%) 4 194 (100%)

Alas kan spe cies not ex pected in Yu kon: 18 (of which 5 in cluded in above num bers for East Beringia)

To tal for Yu kon + Alaska (ex clud ing Pan han dle): 214 spe cies or sub spe cies (210 con firmed + 4 ex pected)

Eutrichota woodi Griffiths, male, an anthomyiid re corded only from the Yu kon on open slopes above treeline.
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FEA TURE SPE CIES: THE ARC TIC WEE VIL ISOCHNUS ARCTICUS
AND ITS CHALCIDOID PARASITOID

Fenja Brodo
Re search As so ci ate, Ca na dian Mu seum of Na ture, P.O. Box 3443, Sta tion “D”, Ot tawa, On tario, Can ada K1P 6P4

Isochnus arcticus (Korotyaev) (Coleoptera: Curculionidae)
and Pnigalio sp. (Hymenoptera: Eulophidae)

Range: Known from a scat ter ing of lo cal i ties in Can ada
(Ellesmere Is land, Axel Heiberg Is land, Boothia
Penninsula, Mel ville Is land); in USA: Alaska (Cape
Thomp son, Quoinhagak, St. Paul Is land, St. Mat thew
Is land); and in Rus sia (Wrangel Is land). The fos sil re cord
in di cates that this spe cies has had es sen tially the same
dis tri bu tion since at least the Pleis to cene. The range of
Pnigalio sp. pre sum ably tracks that of I. arcticus. Noth ing
is known of its fos sil re cord.

Hab i tat and lar val food: The wee vil lar vae mine leaves of the
pros trate Arc tic Wil low (Salix arctica) grow ing on
warmer, well-exposed sites. Pnigalio sp. is a pri mary,
sol i tary, ex ter nal parasitoid of the wee vil.

Fea tures of spe cial in ter est: The most north erly wil low is host to 
the most north erly wee vil, a leaf miner, which is it self host
to an un des cribed parasitoid.

Male of Pnigalio sp.

Isochnus arcticus is a high arc tic spe cies of
par tic u lar in ter est. Leaf min ing is a habit that
has been ex ploited by com par a tively few wee -
vils. Downes (1964) first dis cov ered this wee vil 
(as Rhynchaenus sp.; re vised by An der son
1989) at Hazen Camp, Ellesmere Is land. He
noted that the lar vae make blotch mines in wil -
low leaves, pu pate within the leaf and that
adults emerge in the fall at which time they may 
feed but do not mate. Adults overwinter in the
leaf lit ter and the ovarioles in the fe male re main 
un dif fer en ti ated un til the spring. 

At Hot Weather Creek, in early June, 1990,
I first no ticed small, cir cu lar holes, about 1 mm
in di am e ter, ap pear ing just as new arc tic wil low 
leaves were more or less ex panded. These holes 
pre sum ably had been eaten out by adult wee vils 
al though I never ac tu ally saw a wee vil on a leaf. 
A few days later, sim i lar-sized but yel lowed ar -

eas ap peared on wil low leaves. The epi der mis,
top and bot tom, were in tact, and in be tween one 
could dis tin guish a whit ish blob, the newly
hatched larva. As the wee vil larva fed and con -
tin ued to grow within the con fines of the leaf, it
ate out an in creas ingly broader area which be -
came dis col oured by this wee vil ac tiv ity and by
the ac cu mu la tion of dark gran ules of frass
within the leaf (Brodo in press). 

In 1990 wee vil dam age to Salix arctica was
ev i dent on most plants and both adult bee tles
and the im ma ture stages within the leaves were
eas ily col lected. Ran dom check ing of the de -
vel op men tal prog ress of the im ma ture wee vils,
as the sea son pro gressed, re vealed a sur prise.
About half the blotch mines which I opened up
con tained not one, but two lar vae within. They
were both about the same size and were firmly
at tached at their head ends. 

Isochnus arcticus
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At this point I col lected a shoe box full of
leaves hav ing blotch mines and stored many
sin gle leaves in sep a rate con tain ers. Within a
few days sev eral wasps emerged, and then a
few bee tles. Mean while the var i ous traps, es pe -
cially the yel low bowls, were pull ing in a few
more wee vils as well as some of the same tiny
wasps. 

All the wasps were fe male ex cept for a sol i -
tary male spec i men which emerged later in Ot -
tawa. That male (and sub se quently oth ers) con -
firmed this to be an un des cribed spe cies of
Pnigalio (Dr. John Huber, per sonal com mu ni -
ca tion). An other leaf-mining wee vil in the same 
subfamily as Isochnus is par a sit ized by three
dif fer ent spe cies of Pnigalio which also par a sit -
ize a va ri ety of in sects from sev eral or ders
(Yoshimoto 1983). It is quite likely, there fore,
that Isochnus arcticus is not the only host for
this par tic u lar Pnigalio in the high arc tic. 

The egg of Pnigalio sp. is de pos ited within
the leaf but ex ter nally on the wee vil larva. The
hatched parasitoid at ta ches it self by its mouth -
parts to the soft-bodied bee tle larva near its
head end, and sucks out the body con tents of its
host. It pu pates within the leaf to emerge the
same sea son.

In con trast to the pre vi ous year, in 1991
wee vil holes in wil low leaves were al most non -
ex is tent, and I found no de vel op ing lar vae.
Dead adult wee vils, how ever, were plen ti ful in
the pre vi ous years’ leaf lit ter and a few wee vils
and the Pnigalio par a site turned up in my traps.
There had been se vere spring wind storms in
Feb ru ary and March of 1991 which blew away
most of the snow cover at Hot Weather Creek.
(A planned re search pro ject on snow cover at
the Hot Weather Creek Re search Sta tion for
1991 had to be aban doned.) It is pos si ble that
the wee vils sus tained le thal abra sive dam age by 
be ing buffetted around while still in win ter
diapause and this might have ini ti ated rapid ice
growth through the cu ti cle, so kill ing the bee -
tles (see Danks et al. 1994).

Both the wee vil and its parasitoid un dergo
com plete de vel op ment rap idly within a sin gle
grow ing sea son, and ap par ently only one stage,
the adult in both cases, overwinters. This sit u a -
tion is in con trast to many other arc tic in sects

which have evolved phys i o log i cal pro cesses to
ex tend their life cy cles for one or more years
when con di tions are less fa vour able (Danks
1987, and ref er ences therein). The small size of
these in sects, less than 1 mm for Pnigalio and
about 2 mm for Isochnus, may have some thing
to do with this. 
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BI O LOG I CAL FIELD WORK AT 78°N ON ELLESMERE IS LAND: THE OTTO
SVERDRUP CEN TEN NIAL EX PE DI TION 1999-2000

Guldborg Søvik
Uni ver sity of Oslo, Bi o log i cal In sti tute, P.O. Box 1050, Blindern, N-0316 Oslo, Nor way

On June 24 1999 the yacht Northanger
leaves Nor way with a  joint  Ca na -
dian-Norwegian crew fly ing the flags of both
coun tries and of the newly pro claimed Ca na -
dian Nunavut ter ri tory, head ing for arc tic Can -
ada and Ellesmere Is land. The ex pe di tion aims
to re trace the voy age of the Nor we gian po lar
ex plorer Otto Sverdrup who left Nor way in the
fa mous ves sel Fram one hun dred years ear lier.
For four years Otto Sverdrup and his crew ex -
plored vast ar eas of north ern Can ada. The pres -
ent-day ex pe di tion will, how ever, last only one
year. The plan is to sail north along the west
coast of Green land and then cross over to the
Ca na dian side of the Na res Strait to the win ter -
ing har bour Herschel Bay, just a lit tle south of
where Sverdrup over-wintered in Fram.

This ex pe di tion hopes to achieve sev eral
goals. First, we want to strengthen the ties be -
tween Can ada and Nor way. As north ern friends 
and neigh bours we share com mon in ter ests, and 
should be work ing to wards com mon goals.
Sec ond, we hope, through tech nol ogy un imag -
ined by Sverdrup only 100 years ago, to bring
the arc tic, its beauty and its im por tance into
homes and schools across Nor way and Can ada.
We have al ready started en roll ing schools in
both coun tries in an ed u ca tion programme on
arc tic is sues, where we also hope to twin
schools in the two coun tries for cul tural ex -
change. In this con nec tion we will fo cus on the
newly es tab lished Nunavut ter ri tory in arc tic
Can ada, both be cause our ex pe di tion will for
the most part take place within this ter ri tory, but 
also, and more im por tantly, be cause we be lieve
peo ple in both coun tries should be aware of the
his tor i cal re turn ing of land to the ab orig i nal
peo ple of north ern Can ada. And last but not
least we want sci en tific in ves ti ga tions to be a
ma jor part of our ex pe di tion, like they were an
im por tant part of Otto Sverdrup’s ex pe di tion a
cen tury ago.

The planned field work on Ellesmere Is land 
will con sist of a bi o log i cal and a geo phys i cal
part. As the party will be on the site through out
the win ter sea son it will be able to carry out
mea sure ments and col lect data nor mally not ob -
tain able by sci en tists at these lat i tudes. In ad di -
tion to the planned field work we may be of as -
sis tance to other sci en tists. 

Stan dard me te o ro log i cal pa ram e ters such
as wind, air tem per a ture, air pres sure and hu -
mid ity will be mea sured con tin u ously dur ing
the win ter, han dled sta tis ti cally, com pared with
Otto Sverdrup’s his tor i cal ob ser va tions and
pre sented on the ex pe di tion website. Wa ter col -
umn mea sure ments, pro files of sa lin ity (S) and
tem per a ture (T) be low the sea ice, will be car -
ried out with a por ta ble CTD (con duc tiv -
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ity-temperature-density) dur ing the win ter ing.
We also plan to bring with us a so-called
All-Sky-Camera for ob ser va tions of auroral ac -
tiv ity at the win ter ing site, which is lo cated
close to the mag netic north pole. 

The bi o log i cal work will fo cus on soil ar -
thro pods, es pe cially mites, thermophilous plant 
spe cies and phytoplankton/ice al gae. The au -
thor is do ing her doc tor ate work on arc tic
oribatid mites from Svalbard. The pro ject  fo -
cuses on mites in a patchy hab i tat, where the ef -
fects of patch i ness on the dy nam ics and dis tri -
bu tion of spe cies as sem blages is stud ied. Fur -
ther more, the ques tion of in ter ac tions be tween
vari a tion in space and time and ef fects on nat u -
ral sys tems is in ves ti gated through ex per i men -
tal field stud ies where ep i sodic ice-crust for ma -
tion (freez ing rain) and the un even dis tri bu tion
of the veg e ta tion cover in the Arc tic are
emphasised. Sce narios of global cli mate
change not only pre dict a rise in an nual mean
tem per a ture, but also an in creased inter- and
intra-annual vari ance in cli ma tic con di tions.
Mild pe ri ods dur ing win ter may lead to pre cip i -
ta tion fall ing as rain caus ing a thick ice lens to
be cre ated on the tun dra (freez ing rain). Ear lier
stud ies have shown that such a thick ice cover
dur ing win ter caused con sid er able mor tal ity in
as sem blages of spe cies of Collembola. On
Ellesmere Is land we want to es ti mate and com -
pare win ter sur vival rates of Collembola and
oribatid mites in soil ex per i men tally cov ered by 
no snow, by a thick snow layer and by a thick
ice lens. Sam ples for ex trac tion will be taken on 
a se lected site in Au gust upon ar rival (be fore
treat ment), in mid-winter and when the snow
has melted in spring/sum mer (af ter treat ment).

We will be car ry ing out ex ten sive sam pling
of soil mites (Mesostigmata and Oribatida,
Acari) for Dr. Valerie Behan-Pelletier and Dr.
Evert Lindquist at Ag ri cul ture and Agri-Food
Can ada, and Dr. Josef Stary at the In sti tute of
Soil Bi ol ogy, Acad emy of the Czech Re pub lic.
The field work will for the most part take place
in Alexandra Fiord, an arc tic oasis a lit tle far -
ther north than our win ter ing site. Our col lec -
tions hope fully will pro vide data that can be
used in many dif  fer  ent  s tud ies .  Dr.
Behan-Pelletier is in volved in the Bi o log i cal
Sur vey of Can ada’s pro ject on the ar thro pod

fauna of Ca na dian grass lands. Ob vi ously, arc tic 
grass land is as im por tant a hab i tat to know
about as the more south ern prai ries, for in -
stance. Arc tic ar eas sup port grass land at tem -
per a ture and nu tri ent ex tremes. It is im por tant
to know and un der stand the biodiversity of
these arc  t ic  grass  lands to  un der  s tand
“biodiversity and eco sys tem func tion ing” in
grass lands along cli ma tic gra di ents. Also, Dr.
Behan-Pelltier hopes to ex tend the Ca na dian
Na tional Col lec tion da ta bases on dis tri bu tion
and ecol ogy of arc tic mites. These da ta bases
will be fun da men tal for many stud ies, for in -
stance as sess ing cli mate change, and shifts in
dis tri bu tion due to en vi ron men tal per tur ba tion.

The oribatid fauna of the ex treme high Ca -
na dian Arc tic is poorly known. The com par i son 
of the oribatid and mesostigmatid fauna of
Ellesmere Is land with the well-known fauna of
Svalbard and Green land will im prove our
knowl edge of  the biodiversi ty  and
biogeography of soil mites in arc tic ar eas.

Dr. Josef Stary is in ter ested in the ecol ogy,
tax on omy and biogeography of oribatids, and
has asked us to look for bird nests and drift -
wood. Oribatids have very lim ited pos si bil i ties
for ac tive dis persal, so the study of pos si ble
pas sive spread ing of these mites is im por tant.
The com po si tion of oribatid mite pop u la tions in 
feath ers of liv ing birds and in ma te rial of their
nests, as well as in de cay ing tim ber on the sea
shore are ex tremely sig nif i cant from a
biogeographical point of view. Most sea birds
will prob a bly have left when we ar rive in late
Au gust. How ever, we hope to find some aban -
doned nests on bird cliffs and sam ple small
parts of them. Drift wood is rare in the Ca na dian
Arc tic, but we will be search ing for it and sam -
ple what we find. The ar thro pod fauna from
both nests and drift wood will be ex tracted for
fu ture anal y ses.

In co-operation with Dr. Cecilie Hellum
von Quillfeldt, who is do ing her post doc toral
stud ies at the Uni ver sity Courses on Svalbard
(UNIS), Nor way, we will be sam pling
phytoplankton and ice al gae both on the sail ing
jour ney north along the west coast of Green land 
and dur ing our over-wintering in Herschel Bay.
When the sea is frozen in win ter the sam pling
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will be done through a hole drilled in the sea ice. 
These reg u lar samplings will be co-ordinated
with the CTD-measurements. Slightly col oured 
parts of the ice cores will be melted, and the wa -
ter (hope fully) con tain ing ice al gae con served.
Ice al gae/phytoplankton have been reg u larly
sam pled in the North Wa ter polynya in both
1997 and 1998. The planned field work will in -
crease the value of these al ready ex ist ing data,
as it will be pos si ble to say some thing about the
inter-annual vari a tion in the spe cies as sem -
blages. Fur ther more, the sam pling sea son from
pre vi ous years will be ex tended. This is im por -
tant in try ing to un der stand the dy nam ics be -
tween ice al gae and phytoplankton. For in -
stance, where do the spe cies found in the spring
bloom of al gae in the wa ter masses orig i nate
from? If they do orig i nate from the ice, this
would emphasise the im por tance of the ice al -
gae in the bi o log i cal pro duc tion in the area.

Part of our planned field work will be bo -
tan i cal, and car ried out in co-operation with
PhD. stu dent Inger Greve Alsos at the Uni ver -
sity of Tromsø, Nor way. She is work ing with
thermophilous arc tic plant spe cies, and her
main field sites are on Svalbard. The most
thermophilous plant spe cies in this ar chi pel ago
are ex tremely rare. Their few, small, and
disjunct pres ent-day pop u la tions may be frag -
ments of more con tin u ous pop u la tions orig i nat -
ing from im mi grants to this arc tic ar chi pel ago
in a warmer cli ma tic pe riod. Knowl edge of the
bi ol ogy, his tory, and or i gin of the pres ent north -
ern out posts of such spe cies is im por tant be -
cause north ward ex pan sion of south ern spe cies
is ex pected as a re sult of global warm ing. Greve 
Alsos stud ies the Svalbard pop u la tions and ref -
er ence pop u la tions from other ar eas (Scan di na -
via, Green land, North ern Can ada, Alaska and
Si be ria) of three model spe cies (Betula nana s.
lat., Vaccinium uliginosum s. lat., and Cam -
panula rotundifolia s. lat.) for mo lec u lar ge -
netic vari a tion (AFLPs, CAPs, RAPDs,
isozymes), pop u la tion dy nam ics, mor phol ogy,
and tax o nomic re la tion ships. The data will be
used to test if the pres ent Svalbard pop u la tions
are frag mented rel ics or founded af ter re cent
dis persal, and to ana lyse the re la tion ships be -
tween these pop u la tions and pop u la tions from
pos si ble source ar eas to es ti mate di ver gence

times and im mi gra tion routes. The pro ject is a
co-operation be tween the Uni ver sities of Oslo
and Tromsø, Nor way, and forms part of a larger 
re search ef fort to strengthen in ter na tional col -
lab o ra tion on arc tic biodiversity and con ser va -
tion. We will be col lect ing plant ma te rial for
Inger Greve Alsos along the west coast of
Green land and from Ellesmere Is land (Herschel 
Bay and Alexandra Fiord) based on site de -
scrip tions given to us by her.

More in for ma tion on the ex pe di tion can be
found on our website:
 http://www.sverdrup2000.org/. 

Ques tions can be ad dressed to the au thor at
guldborg.sovik@bio.uio.no

Ref er ences

Sverdrup, Otto. 1903. Nyt Land. Fire Aar i Arktiske
Egne. Vol. I (“New Land. Four years in Arc tic
Re gions”). In Nor we gian. H. Aschehoug & Co,
Kristiania. 

Map taken from “Nyt Land” (New Land) by Otto Sverdrup,
1903. The ex pe di tion will overwinter ap prox i mately at
‘V.kvt.98-99’, just south of Hayes Sound, where Sverdrup
overwintered with the ves sel ‘Fram’ the first win ter. 
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DEHYDRATION AND COLD HARDINESS IN THE COLLEMBOLAN
ONYCHIURUS ARCTICUS

Lauritz Sømme
Department of Biology, University of Oslo, P.O. Box 1050, Blindern, N-0316 Oslo 3,  Norway

and 

Martin Holmstrup
National Environmental Research Institute, Department of Terrestrial Ecology, P.O. Box 314, DK-8600, 

Silkeborg, Denmark

Onychiurus arcticus rep re sents the first re -
cord of a ter res trial ar thro pod that lit er ally has
to dry out to tol er ate freez ing tem per a tures
(Holmstrup and Sømme 1998). Such a “pro tec -
tive de hy dra tion strat egy” has pre vi ously been
dem on strated in earth worm co coons from tem -
per ate ar eas (Holmstrup and Zachariassen
1996) and in sev eral spe cies of Enchytraeidae
from Svalbard (Sømme and Birkemoe 1997).

O. arcticus is widely dis trib uted in north ern 
ar eas of the Palaearctic re gion where it is abun -
dant along sea shores (Fjellberg 1994). In bird
cliffs at Spitsbergen, Svalbard, the spe cies tol -
er ates –20 °C or lower tem per a tures dur ing the
win ter (Coulson et al. 1995). 

Un like other po lar and al pine Collembola,
O. arcticus does not re spond to the on set of
win ter by in creased supercooling ca pac ity.
Dur ing ac cli ma tion at 3, 0 or –3°C in the lab o ra -
tory, supercooling points re mained at ap prox i -
mately –7°C, and all spec i mens were killed by
freez ing. This makes it dif fi cult to un der stand
how the col lem bo lans can sur vive in their nat u -
ral hab i tat.

Due to the low wa ter vapour pres sure above 
ice, un frozen in ver te brates are likely to lose wa -
ter. When spec i mens of O. arcticus were placed 
in closed con tain ers over ice at –3°C, their wa -
ter con tent fell from 3.0 to 1.5 g g-1dry weight
in two weeks. At the same time the melt ing
point of their body flu ids fell from –0.7 to –3°C. 
Sim i lar pe ri ods at lower ex per i men tal tem per a -
tures re sulted in even lower wa ter con tents, e.g.
0.25 g g-1 dry weight at -19.5°C. Fol low ing

slow warm ing to above-zero tem per a tures, 80
to 90% sur vival was re corded in all groups.

Fol low ing con sid er able wa ter loss in a
group of spec i mens kept at –8°C, a mean
supercooling point of –22°C was re corded. In
in di vid u als ac cli mated over ice at –12°C or
lower, no supercooling points could be re -
corded, prob a bly be cause all freez able wa ter
had been lost.

In con clu sion, this ex per i men tal study
shows that O. arcticus will un dergo de hy dra -
tion when ex posed to subzero tem per a tures in
its nat u ral frozen hab i tat. Con se quently, the
melt ing points and supercooling points are low -
ered and in this way freez ing is avoided. It is not 
un likely that this pro tec tive de hy dra tion strat -
egy may be found in other soil in ver te brates in
po lar re gions.
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HISTORY CORNER: POLLEN ON BUMBLE BEES COLLECTED BY 
THE “FRAM”

Hugh V. Danks
Biological Survey of Canada (Terrestrial Arthropods), Canadian Museum of Nature, P.O. Box 3443, Station “D”,

Ottawa, Ontario, Canada K1P 6P4

Most of the pub lished re sults of the sec ond
voy age of the Fram (1898 - 1902) to Ellesmere
Is land and Green land were lists or an no tated
lists (chiefly in Ger man) pre pared by the se nior
en to mol o gists of the day such as Al ex an der
(1923), Braendegaard (1936), Kieffer (1926),
Mun ster (1923), Natvig (1930), Strand (1905),
and Wahlgren (1907).

One very dif fer ent treat ment (Høeg 1929)
dealt with pol len found by later ex am i na tion of
the bum ble bees col lected by the ex pe di tion.
Høeg’s pa per reads as fol lows:

“Some years ago I had an op por tu nity to ex -
am ine the pol len on the hum ble-bees col lected
in Novaya Semlya by F. Økland, the zo ol o gist
of the Nor we gian Ex pe di tion in the year 1921
un der the lead er ship of Pro fes sor O. Holtedahl;
the de ter mi na tions were pub lished in a small
pa per in the ‘Re sults’ of the ex pe di tion (Oslo
1924). Soon af ter wards through the kind ness of
L.R. Natvig, Cu ra tor of the Zoo log i cal Mu -
seum, Oslo, I was en abled to make prep a ra tions 
of the pol len still found on the Bombi brought
home from Ellesmere Land and ad ja cent is -
lands by the Sec ond ‘Fram’ Ex pe di tion. The re -
sults of the ex am i na tion have been kept til now;

but they may per haps be worth print ing as a
con tri bu tion, how ever tri fling, to the bi ol ogy of
hum ble-bees and flow ers in these re gions. 

The in sects have been de ter mined by Embr. 
Strand; in his re port (in the Re port of the Sec -
ond Nor we gian Arc tic Ex pe di tion in the
‘Fram’) are found de tails as to the lo cal i ties; for
in for ma tion as to the veg e ta tion of the re gions
in ques tion may be re ferred to the pa pers by
H.G. Simmons in the same se ries.

Al to gether, I have seen 21 spec i mens,
which I have num bered in suc ces sion. They be -
longed to the fol low ing spe cies:

1—5 Bombus balteatus Dahlb %

6—12 — — D

13—18 — — &

19—21 Bombus hyperboreus Schönh &

Some of them had large lumps of pol len in
the ‘pock ets’ of their hind legs; on oth ers were
only scat tered pol len grains on the head. Some
did not carry any pol len at all, the cor re spond -
ing num bers re main ing va cant in the se quel.
The pol len masses were of ten at tacked by
fungi; this made the de ter mi na tion dif fi cult in
some cases, es pe cially when the lumps were
closely united by the hyphae.
5. B. balteatus %, Cape Rutherford, June 27th, 1989.

A fragment of an anthera on the head, containing
pollen and many fungus spores. The pollen grains 
15—20 µ across, smooth, often with 3 pores; they 
have not been detached from each other during
the preparation and cannot be determined with
certainty. A few Salix pollen.

6. B. balteatus D, Godhavn, July 30th, 1898. Large
lumps of Salix pollen in the pockets.

7. B. balteatus D, Cape Rutherford, June 27th, 1899.
Large lumps in the pockets, consisting of a
mixture of Salix and cfr. Cassipe tetragona (see
below).
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8. B. balteatus D, Cape Rutherford, June 27th, 1899.
Small lumps of Salix, Saxifraga, cfr. Cassiope. 

10. B. balteatus D, Fort Juliane, July 6th, 1899 (?). In
the pockets were found compact aggregates of
smooth pollen grains; in some of them the
characteristic striation could be discovered, and
these, together with several others, may
consequently be determined as Saxifraga.
Further: one Salix, one Silene, and some
indeterminable ones.

12. B. balteatus D, the Harbour, Rice Strait, June 29th, 
1899. Remain of pollen lumps, especially on the
right leg: Salix.

13. B. balteatus &, Fort Juliane, July 7th, 1899.
Among the numerous pollen grains there are
some Saxifraga, further globular grains
resembling the cruciferons and Salix type, but
only 20 (—23) µ in diameter; I have not been able 
to identify them with certainty.

14. B. balteatus &, the Harbour, Jones Sound, July
24th, 1900. Small quantities of pollen on right
hind tarsus: Saxifraga.

17. B. balteatus &, Goose Bay, Jones Sound, July 3rd, 
1902. Large brown lump in left pocket, remains
in the right one. Chiefly Salix, also Dryas and
Saxifraga, at least partly S.(?) aizoides.

18. As No. 17. Remains in the right pocket: Salix,
Saxifraga, and (?) Dryas. 

20. B. hyperboreus&, Galgeodden (Gallow Point),
Jones Sound, July 22nd, 1901. Saxifraga
(oppositifolia), a few Salix and Silene, and some
not identified.

As to the re li abil ity of the de ter mi na tion of
Saxifraga and Dryas, I beg to re fer to my re -
marks in the Novaya Semlya pa per. I take this
op por tu nity to men tion that some of the pol len
grains from Novaya Semlya de ter mined as cru -
ci fers had per haps better been re ferred to Salix.
The Salix pol len has wider lim its of vari a tion
that it had im pressed me to have then. The prep -
a ra tions con tain sev eral tet rads of the Ericacea
type. The heath fam ily is rep re sented in these
re gions only by two spe cies, Vaccinium
uliginosum var. microphyllum, and Cassiope
tetragona. I have not yet suc ceeded in grasp ing
the dif fer ence be tween their pol len. The tet rads
from the hum ble-bees seem to have most in
com mon with that of Cassiope, and this is the
more ac cept able as Cassiope is by far the most
dom i nat ing arc tic heath; on the other hand,
Vaccinium is cer tainly much better adapted to

pol li na tion by hymenoptera. As, how ever, the
con for mity is not quite con vinc ing, I dare not
but cite it as cfr. Cassipe tetragona.

There are sev eral in ter est ing dif fer ences be -
tween the ‘pol len flora’ of Ellesmere Land and
that of Novaya Semlya. This is, of course,
partly due to the much greater num ber of plant
spe cies in the lat ter. The veg e ta tion of
Ellesmere Land has, upon the whole, a much
more Arc tic char ac ter; Leguminosae do not oc -
cur. On the hum ble-bees, Salix was found to be
the most com mon spe cies, to gether with
Saxifraga. Dryas is prob a bly also rep re sented,
even in more in stances, and (cfr.) Cassiope is
rather abun dant on some in sects. How ever, it is
cu ri ous that Silene is but very scanty, and that
Pedicularis has not been found with cer tainty at 
all.”
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PUBLICATIONS AVAILABLE

This list in di cates pub li ca tions as so ci ated with the Bi o log i cal Sur vey of Can ada (Ter res trial Ar thro -
pods) that may be of in ter est to read ers of  Arc tic In sect News. 

Un less oth er wise noted, pub li ca tions can be re quested from the Sur vey (see back cover for ad dress
de tails). 

*Prices for pub li ca tions avail able from the En to mo log i cal So ci ety of Can ada in clude ship ping
costs. Or ders from Can ada should pay in Ca na dian dol lars and add 7% GST; or ders from other coun -
tries should pay in U.S. dol lars.

Ar thro pods of Po lar Bear Pass,
Bathurst Is land, Arc tic Can ada.

1980. Danks, H.V. Syllogeus
25. 68 pp.

Avail able upon re quest

Arc tic Ar thro pods. A re view of
sys tem at ics and ecol ogy with
par tic u lar ref er ence to the North 
Amer i can fauna.

1981. Danks, H.V. En to mo log i -
cal So ci ety of Can ada, Ot tawa.
608 pp.

$30.00* from the En to mo log i cal 
So ci ety of Can ada, 393 Winston 
Av e nue, Ot tawa, On tario, K2A
1Y8

Bib li og ra phy of the Arc tic Ar -
thro pods of the Nearc tic Re gion.

1981. Danks, H.V. En to mo log i -
cal So ci ety of Can ada, Ot tawa.
125 pp.

$7.00* from the En to mo log i cal
So ci ety of Can ada, ad dress
above

Arc tic in sects; Ad ap ta tions of
arc tic in sects.

1986. Kevan, P.G. and H.V.
Danks. pp. 72-77 and 55-57 in
B. Sage, The arc tic and its wild -
life. Croom Helm, Beck en ham.
190 pp.

Book avail able from book sell ers

In sect-plant in ter ac tions in arc -
tic re gions. 

1987. Danks, H.V. Rev. Ent.
Que bec. 31: 52-75.

Avail able upon re quest

In sects of Can ada. 1988. Danks, H.V. Bi o log i cal
Sur vey of Can ada (Ter res trial
Ar thro pods), Doc u ment Se ries
no. 1. 18 pp.

Avail able upon re quest (ver sion
française aussi disponible)

In sects of the bo real zone of
Can ada. 

1989. Danks, H.V. and R.G.
Foottit. Can. Ent. 121: 626-677.

Avail able upon re quest

Arc tic in ver te brate bi ol ogy: ac -
tion re quired. A brief.

1989. Danks, H.V. and R.A.
Ring. Bull. ent. Soc. Can. 21(3), 
Suppl. 7 pp.

Avail able upon re quest



ARCTIC INSECT NEWS No. 9, 1998 21

Arc tic in sects: in struc tive di ver -
sity

Danks, H.V. pp. 444-470, Vol.
II in C.R. Harington (Ed.), Can -
ada*s miss ing di men sion: Sci -
ence and his tory in the Ca na dian 
arc tic is lands. Ca na dian Mu -
seum of Na ture, Ot tawa. 2 vols,
855 pp.

Copies of pa per avail able upon
re quest. The two-volume set
avail able from Ca na dian Mu -
seum of Na ture, Di rect Mail
Sec tion, P.O. Box 3443, Sta tion
“D”, Ot tawa, On tario K1P 6P4.
Cost in Can ada: $40.61 (in -
cludes tax and ship ping). Cost
out side Can ada: $45.00 (U.S.$)
(in cludes ship ping)

Arc tic in sects as in di ca tors of
en vi ron men tal change. 

1992. Danks, H.V. Arc tic 45(2): 
159-166.

Avail able upon re quest

Pat terns of di ver sity in the Ca -
na dian in sect fauna.

1993. Danks, H.V. pp. 51-74 in
Ball, G.E. and H.V. Danks
(Eds.), Sys tem at ics and en to -
mol ogy: di ver sity, dis tri bu tion,
ad ap ta tion and ap pli ca tion.
Mem. ent. Soc. Can. 165. 272
pp. 

Avail able upon re quest

[Sea sonal ad ap ta tions in in sects
from the high arc tic.]

1993. Danks, H.V. pp. 54-66 in
M. Takeda and S. Tanaka
(Eds.), [Sea sonal ad ap ta tion and 
diapause in in sects].
Bun-ichi-Sogo Publ., Ltd., To -
kyo. (In Jap a nese).

Copies of Eng lish ver sion avail -
able upon re quest

Arc tic in sects and global
change.

1994. Ring, R.A. pp. 61-66 in R. 
Riewe, and J. Oakes (Eds.), Bi o -
log i cal Im pli ca tions of Global
Change. En vi ron men tal Re -
search Se ries. OEC Publ. 33.
Ca na dian Cir cum po lar In sti tute,
Ed mon ton. 114 pp. 

Avail able from au thor

In sect cold-hardiness: in sights
from the Arc tic.

1994. Danks, H.V., O. Kukal
and R.A. Ring. Arc tic 47(4):
391-404.

Avail able upon re quest

The wider in te gra tion of stud ies
on in sect cold-hardiness.

1996. Danks, H.V. Eu ro pean
Jour nal of En to mol ogy 93(3):
383-403.

Avail able upon re quest
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QUESTIONNAIRE:  PEOPLE INTERESTED IN ARCTIC INSECTS
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______________________________________________________________________
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Ecological interests (populations, behaviour, etc.)

______________________________________________________________________

______________________________________________________________________

Other subjects (meteorology, etc.)

______________________________________________________________________________

Geographical area(s) (high arctic, etc.)

______________________________________________________________________________

Current projects

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Please re turn this com pleted form to:  Sec re tar iat, Bi o log i cal Sur vey of Can ada, (Ter res trial Ar thro pods), 
Ca na dian Mu seum of Na ture, P.O. Box 3443, Sta tion D, Ot tawa, On tario, K1P 6P4
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CON TRIB U TORS TO THIS ISSUE

Fenja Brodo is a re search as so ci ate at the Ca na dian Mu seum of Na ture in Ot tawa. In ad di tion to
work on Ellesmere Is land, she has par tic u lar in ter ests in crane flies, and her re cent
pub li ca tions in clude a re view of the ge nus Prionocera, and an ac count of the crane flies of the 
Ca na dian arc tic is lands. She has also been con trib ut ing to a study of the in sects of the
Carmanah Val ley, Brit ish Co lum bia.

Hugh V. Danks is a re search sci en tist at the Ca na dian Mu seum of Na ture in Ot tawa, where he is 
Head of the Sec re tar iat for the Bi o log i cal Sur vey of Can ada (Ter res trial Ar thro pods). He has
broad in ter ests in the Ca na dian and arc tic in sect fau nas, and in modes of sea sonal ad ap ta tion
in in sects, such as life cy cles, diapause and cold-hardiness.

Gra ham Griffiths, ed i tor of the Flies of the Nearc tic Re gion se ries, is cur rently ac tive as an
au thor, ed i tor and con sul tant based in his home near Ed mon ton. He was long con nected with
the De part ment of En to mol ogy, Uni ver sity of Al berta, Ed mon ton. His in ter ests in clude the
evo lu tion of Diptera gen er ally, with spe cial in ter est in the sys tem at ics of the Agromyzidae
and Anthomyiidae. 

Mar tin Holmstrup is a se nior sci en tist at The De part ment of Ter res trial Ecol ogy, Na tional
En vi ron men tal Re search In sti tute, Den mark. He has a spe cial in ter est in the ad ap ta tions of
soil in ver te brates (in par tic u lar earth worms and col lem bo lans) to cold and drought.

Rich ard A. Ring is a pro fes sor in the De part ment of Bi ol ogy at the Uni ver sity of Vic to ria,
Brit ish Co lum bia, and is the chair  of the sub com mit tee for the Bi o log i cal Sur vey’s arc tic
pro ject.  He has par tic u lar in ter ests in in sect cold har di ness, and he and sev eral stu dents have
worked on fea tures of in sect bi ol ogy, es pe cially in the west ern arc tic.

Jim Ryan is a co-founder of Ryan and Hilchie Bi o log i cal Con sul tants Ltd. He main tains an
ac tive con nec tion with the John Janzen Na ture Cen tre. Cur rently he is work ing on the
de vel op ment of a pub lic dis play of caged pa per wasps (Dolichovespa sp.) build ing col oured
pa per nests.

Lauritz Sømme is pro fes sor emer i tus and pres ently Se nior Re search Fel low in the De part ment
of Bi ol ogy at the Uni ver sity of Oslo, Nor way. He has long-standing in ter ests in the
cold-hardiness and re lated ad ap ta tions of mites, col lem bo lans and in sects from al pine,
ant arc tic and arc tic re gions.

Guldborg Søvik is a doctoral student at the University of Oslo, studying the dynamics,
distribution and environmental interactions of assemblages of arctic oribatid mites from
Svalbard. She will also be studying and sampling mites on Ellesmere Island during the Otto 
Sverdrup Centennial Expedition.
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