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ro July 2oo1
9oo : 10oo Registration

Opening Ceremony

1000 : 10'0 Opening address of Kamchatka Government representative
O6pa ulexre n pegcraB[ren R Ka^/qarcxo il agu u n ncrpa qil r

10'0 : 10'a Opening address of Chairman of Symposium
O6paqem re n pe,qcqAarene oprKoM t4rera C n la no3uyMa

Plenary session

9oo :  11oo

12oo :  18@

1020  :  1110

1114 '. 1200

12oo :  13oo

g JuIy 2oo1

Registration, poster mounting

Short field excursion "lntroduction to Kamchatka"

V.Yu. Kirianov. Modern Volcanism on Kamchatka
B.lO. Knpunnoe. Coapeuennuil BynKaHu3M na Kauqarxe

S.Yu. Grishin. Volcanic catastrophes of 20'n century and
vegetation of Kamchatka and Kurils

G,lo. Fprunx. BynxanrvecKhe xaracrpogu XX eexa h
pacrurenbHocrs KaM.{arxn n Kypun

Lunch

Plants - volcanoes relationships

13oo :  1320 S.A. Harris. Biodiversity of the Alpine Vascular Flora of the
North American Cordillera: the Evidence from Phytogeography

C.A. Xappuc. Euopasnoo6pasre ropnoil cocygucrofr
$nopur ceBepoaMep[KaHcKt4x Kopgnnuep: Qaxrur ns
$nroreorpaSnra

P.V. Krestov, S.Yu. Grishin, V.P. Verkholat and R. del Moral.
A Comparison of Pioneer Vegetation on Kamchatka Volcanoes
and Volcano St. Helens

13'o :  13ao
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13'o : 14oo

14oo : 14'o

14 'o  :  14oo

fl.B. Kpecroe, G.O.fprunn, B.fl.Bepxonar, P. gen
Mopan. Cpasnexue nuonepnofi pacrnrenbHocrt4 Ha
KaMvarcxux BynKaHax u BynKaHe Cenr-Xenenc

S. Okitsu. A Comparison of Heath Community of Two
Volcanoes, Mt. Ebeko, Paramushir lsland and Mt. Taisetsu,
Hokkaido, With Reference to the Effects of the Volcanism
on the Plant Distribution

G. Oxr,rr1y. Cpaenenre coo6uqecre BepecKoBbtx AByx
BynKaHoB, 36ero (llapauyunp) il Aaficeqy (Xoxrail.qo) a
acneKTe Bfl149Hile ByflKaHl43Ma Ha pacnpocTpaHeHre
pacreHilf

K. DierBen, B. DierBen. Bryophyte communities in lava fields
and around hot springs in lceland

K. [upcex, E. flnpcex. Moxoeute coo6qecraa na
naBoBbrx nonnx I Boxpyr ropnqilx ncroqHt4KoB e l4cnangnn

General discussion

Coffee - Tea Break1 4 o o  :  1 5 ' o

The Influence of Volcanism on Vegetation and Post-Volcanic
Vegetation Dynamics (Part 1)

15'o : 15'0 S.-W. Breckle & U. Breckle. Primary Succession on Salt
Flats, on Sand Dunes, and on Lava Flows. Similarities
in Vegetation Dynamics

3.8. 6pernu, lO. Epexnu. flepenvuute cyKqeccrn Ha
congHbrx paBHIHax, necqaHbtx AnHax H naBoBbtx noroKax.
Cxogcrea B AnHaMuKe pacrilTenbHocrt4

15'o :  15uo D.B. Zobel and J.A. Antos. A Second Decade of Understory
Recovery from Burial by Tephra

A.E. 3o6ens, fl.A. Anroc. Bropoe.qecernnerhe
Boccra HoBne H n g HuxH t4x I pycoB coo6rqecre n ocn e
norpe6eHrn regpoi

B.R. Clarkson, L.R. Walker, W.B. Silvester and B.D.
Clarkson. Colonization Dynamics and lmpacts of a
Nitrogen-Fixing NATIVE Shrub (Coriaria arborea) in Post-
Volcanic Primary Succession

E. Knapxcox, fl. Yonxep, 5. Knapxcor, B. Ctnseecrep.
KononnsaqnoHHae AilHaMIKa n eosgeicreue
asoro$uxcn py ou{ero Kycra pHu Ka (Cori a ri a a rbo re a) a
nocrByn Ka H nqecxofr cy Kqeccu l,t

General discussion

1 5 ' o :  1 6 ' o

16 'o  :  16oo
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Second session day

The Influence of Volcanism on vegetation and post-volcanic
Vegetation Dynamics (Part 2)

9oo: 9'o

Ito: 9oo

9oo . l ooo

10oo :  10 'o

10'o :  10 'o

10 'o  :  11 'o

1 1 ' o :  1 1 3 0

1 1 3 0 :  1 1 5 0

1200 '. 1300

S.Yu. Grishin, P.V. Krestov, V.p. Verkholat and
S. Okitsu.lnf luence of 1853 and 1986 eruptions
of Chikurachki volcano, Northern Kurils, on vegetation

C.K). fprurrx, fl.B.Kpecroe, B.fl. Bepxonar, G. Oxr,rqy.
Bosgeficrene [3BepxeHufi eynxana r,lraxypavrn 1853 r
1986 rogoa Ha pacrhrenbHocrb l-laparvryurapa (Kypunsr)

J.O. Juvik and M. Merlin. Substrate Control of plant
Colonization on Recent Mauna Loa Basaltic Lavas at High
Elevation (3000 m), Congruent with the 1OoC Mean July
lsotherm

[x. fixyenx, M. Mepnrn. Bnrsnne cy6crpara na
3aceneH ue pacreH I g M 14 cBexil x 6aean uroe utx na B
BbtcoKoropHofr qacru (3000 ur) BynKaHa Manoa floa,
coBna4eHfie c il3orepMol4 1OoC Ane cpegHilx reMneparyp
nlonA

T.l. Kuzyakina. The Role of Microflora and Algoflora
in Study of Volcanic "Deserts" After Volcanic Eruptions

T.14. Ky:anrna. Ponu rvrmxpo$nopsr u anuro$nopbt B
r43yqeHilr BynKaHHqeCKilX nycTbtHb

General discussion

Coffee-Tea Break

N.E. Zaretskaia, O.N. Uspenskaia. Volcanic Influence on
the Holocene Peat Bog Vegetation

H.E. 3apeqxan, O.H.ycneHcKae. Bnwanne Byfl KaH[3Ma Ha
pacrhren bHocrb ronoqeHoBbtx rop$n nnroe

V.A. Melkiy, R.N. Sabirov. Use of Capabilities of Remote
Sensing at Researches of a Condition of Vegetation on
Volcanoes of Kamchatka

B.A. Menxni, P.H. Ca6rpoe. hcnonugoeaFtue
Bo3MoxHocrei gu cran qlaoH Horo 3oHAt4 poBa H ufl AnA
t4cclreAoBaH il fl COCTOS H r49 pacTuTen bHocTli Ha Byn KaHax
KaMqarxu

General discussion

Lunch

Program
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13 'o  .  13oo

Flora and vegetation of volcanic areas

V.Yu. Neshatayeva. The Plant Cover of a Hydrothermal
Field Area in Southern Kamchatka

B.O.Heuaraeea. Pacrnrenunufr noKpoB paiona
rilAporepManbHbtx nonefi pxnoil KaM,{arrn

l.V. Gzernyadjeva. The Mosses of Kochelevsky Volcano
14.B.t{epxnrqueea. Mxil BynKaHa Kouienegcxr fi

General discussion

Poster session and discussion

1 3 0 ' .  1 4 o o

1300 . 14to

1 4 ' o  :  1 6 1 0

14 July 2ool

lgoo .2200 Farewell Party

Poster session

A. Aliskerov. Peat Formation and Volcanic Ashes of Kamchatka
A. Anrcxepoa. OopurpoBaHue rop$nnrxoa il BynKaHuqecK[e nennbl
KaM.{arxil

L. Almeida-Lenero and A.M. Cleef. Vegetation of Centrat Region of the Mexican
Volcanoes

fl . Anuueiga-Ilenepo, A.M. KnuS. PacrnrenuHocrb qeHrpanunoi
.aacrr MexcilKaHcroro BynKaHHqecxoro pafroHa

E.V. Bugdaeva. Plants and volcanoes in the geological past
E.B. Eyrgaesa. PacreHilc t4 BynKaHbt B reoflorilqecKoM npounoM

V.E. Bykasov. The Dynamics of the Vegetation Development in the
Tolbachik Area

B.E. 6srxacoe. .[uuaurxa SopurapoBaHilR pacrurenbHocril Ha
Ton6a.{ut-tcron,t flony

V.E. Bykasov. The Eolic Transfer of Tephra as a Factor of Ecosystem
Transformation (the Example of the Tolbachik Area)

B.E. Eurxacoe. l-lepeHoc re$pur xax Qaxrop u3MeHeHrfi oKocl4creM
(ua npunaepe Ton6aquxcroro n[ona)

O.A. Chernyagina and O.L. Burundukova. Flora of the Geothermal
Regions of Kamchatka and lts Ecological and Physiological Features

O.A. t' lepnnrnra, O.fl. Eypyxgyxoea. Onopa reorepManbHbtx
palaonoa Kair.{arxu, ee oKonor[LtecKfie r $usuonornvecxne ceoftcTea

O.A. Chernyagina and V.E. Kirichenko. Flora and Vegetation Near Hot

Program
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Springs in the Valley of Kirevna River
O.A. Hepxnrrma, B.E. Klpnvenxo. Onopa il pacrfirenbHocrb BoKpyr
ropRqr4x r4croqHrKoB B AonrHe pexn Kupeanur

B.D. Clarkson, L.R. Walker, B.R. Clarksonand W.B. Silvester. lmpact
of Coriaria arborea, a Nitrogen-Fixing Shrub, on Seed Banks During
Primary Succession on Mt Tarawera, New Zealand

E. Knapxcox, fl. Yonrep, E. Knapxcon, B. Cnnueecrep.
Bosgeffcreue asoro$rrcaropa Coriaria arborea xa 6anxu ceMFH B
xoAe nepBuvxoil cyxqecclnuHa BynKaHe Tapaeepa (Hosan 3enangun)

V.D. Dmitriev and N.V. Lovelius. Influence of processes of Depression
Formation in Ashes on the Kamchatka Vegetation

B.[. fl uurpues, H.H.fl oBenrye. Bnnsnre n poqeccoB
npoean oo6pa3oBaH hs B orr't oxeH tas x ne nn oB Ha pacr[ren bHocrb
KaM.,tarxtt

S.Fridriksson. Plants Colonizing the Volcanic lsland, Surtsey
C. Opu4prxcox. 3aceneHtae pacreHfieM14 BynKaHnvecKoro ocrpoBa
Cepqefi

T. Kamijo. Vegetation Dynamics on the Volcanic lzu islands, Japan
T. Kaurgso.,[ruaurra pacrrrenbHocrr Ha BynKaHrqecKoM ocrpoBe
l4sy (finonnn)

A.B. Kholina, O.G. Koren and Yu.N. Zhuravlev. Allozyme Diversity of
Two Rare Oxytropis Species in the Kuril lslands

A.6. Xonuna, O.l-. Kopenu, lo.H. XypaBneB. Anno3runas
h3MeHqLrBocrb AByx peAKUX Bu.qoB Oxytropis c Kyprnucrrx ocrpoBoB

A.B. Kholina, N.M. Voronkova and V.V. Yakubov. Effect of
cryoconservation on seed germination in some plants of the Kuril lslands
and Kamchatka Peninsula

A.6. Xonnxa, H.M. Boponxoea, B.B. fry6oe. Bosgefrcraue
Kpt4oxoHcepBaqrn Ha npopacraHile ceMsH HeKoropbtx pacrennfr
Kypnnucxux ocrpoBoB n Kausarru

N.V. Lovelius and V.D. Dmitriev. Dendroindication of Changes of
Wood-GroMh Conditions in Volcanic Regions of Kamchatka and the
Possibilities of Their Prognosis

H.H. fl oeenryc, B.[. fl utrpuee. leHgpora xgil Ka qrn u grueuen n fr
necopacrurenbHbtx ycnoanil B BynKaHilqecxnx parionax Kauqarru u
BO3MO)KHOCTt4 ilX npOrH0314pOBaHilg

Y. Minami, A. Misumi and M. Nashimoto. Seedling Dynamics and
Habitat of Larix kaempferi on Disturbed Area by Snow Avalanche
Around Timberline of Mt. Fuji, Central Japan

E. Mnnauu, A. Mncyur, M Hacruoro.,Qunanaura no.qpocra n
laecroo6urauus Larix kaempferi B pa3pyueHHbtx cHexHbtMil naBuHaMil
paftonax 6nns eepxnei rpanuqu neca Ha BynKaHe Oygsu
([enrpanunan finonrn)

T. Nakano, A. Tanaka, T. Ohtsuka, Y. Abe, H. Tanabe and

"t ililriillillllililI!il

Program 1 0



Y. Yamamura. Photosynthetic and Water Use of Two Co-occurring
Polygonum species at a scoria Desert of an Altitudinal rimberlinJof Mt.
Fuli

T. Harano, A. Taxaxa, T. Orcyra, E. A6e, X. Taxa6e, fl. fuauypa.
Qorocr4HTe3 n aogoo6ueH AByx coBMecrHo npoh3pacraloull4x Bl,rAoB
Polygonum Ha unaKoBoil nycrsrne na eepxnei rpaHrqe neca BynKaHa
OyA314

V.Yu. Neshatayeva. The Comparative Analysis of Southern and
Eastern Kamchatka Hot Spring Flora and Vegetation

B.o. HeruaraeBa. cpaenurenunufi ananns $nopur il pacrnrenbHocrvr
ropnqtax ucrortHt4KoB roxnofr n gocroqrofi Kauqarxu

E. Poli Marchese. A New Vegetation Map of Mt. Etna (a Volcano in
Southern l taly)

3. flonn-Mapue. Hoean Kapra pacrilrenbHocrr4 aynxaua Orna
(oxHan lAranue)

N.G. Razjigaeva and L.M. Mokhova. Active Explosive Volcanism
lmpact on Late Pleistocene Palaeolandscapes of southern Kunashir
ls land, Kuri l  ls lands

H.l-. Pasxrraeea, fl.M. Moxoea. Bnnsnue aKr[BHoro ByflKaHu3Ma Ha
nos4 Henn efi croqeHoB bte nafl eona HAllJa$ru oxHofi qacrn ocrpoBa
Kynaunp (Kypunur)

H.H. Tanabe, Y. Abe, T. Ohtsuka, T. Nakano and S. Mariko. Biomass,
Net Primary Production and chronological change of carbon storage of
a Pinus densiflora Forest Established on a Lava Flow of Mt. Fuji, central
Japan

X. Taxa6s, E. A6s, T. Orcyxa, T. Harano, C. Maprxo. Er,torr,tacca,
nepBilqHaR npoAyKTl4BHOCTb H BpeMeHHafl 1,13MeHri i lBOCTb 3anacoB
ymepoAa B necax Pinus densiflora c$opurrapoBaHHbtx Ha flaBe' 
BynKaHa Oy4sra (LleHrpanuHaa finonual

S.A. Shlyakhov. Diversity of Andisols on the Kamchatka peninsula
C.A. ll lnnxoe. Pasnoo6pa3[e aHAil3onei Ha KaMqarre

v.P. verkholat. The Life strategy of Penneilianthus frutescens (Lamb.)
crosswhite (scrophulariaceae) in colonization of Materials of Volcanic
Eruotions

B.[l. Bepxonar. Crparerus pennellianthus frutescens (Lamb.)
Crosswhite (Scrophulariaceae) B ocBoeHuu MarepuafloB
BynKaHilqecxnx nseepxenril
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Abstracts of session presentations

Primary Succession on Salt Flats, on Sand Dunes, and on
Lava Flows. Similarities in Vegetation Dynamics

S.-W. Breckle & U. Breckle

Department of Ecology, University of Bielefeld, PO Box 100131 - D-33501
Bielefeld, Germany
E-mail: sbreckle@biologie. uni-bielefeld.de

3.8. Epernr, D. Epexnr. flepelrrrrue cyx4eccuyr Ha coJrsrrltx
paBnuHax, necr{aH!f,x gnnax r JraEoBarx noroKax. Cxo,qcrga g

A!dltEr.!4!dKe PaclrrdtreJrbHo ctrrr

Terrestrial vegetation dynamlcs is characterized by strong competit ion between
species. New terrestrial open surfaces, as they are formed by retreating lakes (by
.a huge extent .around the Aral  Sea),  by movement of  sand dunes ( in  many sand
deserts) ,  by ret reat ing g lac iers (a long thei r  open moraines) ,  or  by new lava f lows
( in many areas wi th act ive volcanism) are very fast  co lonized by organisms.

Pr imary successional  s tages star t  f  rom input  of  d iaspores by long d is tance
dispersal ,  s ince by def in i t ion no seed-bank is  ex is t ing.  The f i rs t  successional
stages,  thus,  are character ized by organisms,  able for  long d is tance d ispersal  and
able to colonize adverse substrates.  Establ ishment ,  as the next  s teps,  means,
that  under abiot ic  f  avourable condi t ions,  rather  soon compet i t ion between
species star ts  and a sequence or  var ious sequences of  successional  s tages take
place.  The schemat ic  sequences of  pr imary successional  s tages are astonishingly
s imi lar  on rather  d iverse substrates.  Examples f rom very d is tant  and d i f fer ing
zonobiomes are d iscussed:  sand-dunes in the deser ts  of  Namibia and the Negev,
solonchak f la ts  f rom the new (dr ied sea f loor  f rom the 199Os) open areas around
the Aral Sea, and bare lava surfaces f rom lava f lows and other volcanic
substrates f rom Hawai i  and Costa Rica.  Simi lar i t ies in  respect  of  co lonizat ion by
cyanobacter ia and l ichens,  but  especia l ly  wi th p ioneer species of  spermatophytes
and d i f ferences in  the successional  sequences are pointed out  and demonstrated
by re levant  co loured s l ides.

Abstracts of session presentations 1 2
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Colonization Dynamics and lmpacts of a Nitrogen-Fixing
NAT|VE Shrub lCoriaria arboreal in Post-Volcanic Primary
Succession

Bruce D. Clarkson', Lawrence R. Watkef, Warwick B. Silvesterl and
Beverley R. Clarkson'

'  
Centre for Biodiversity and Ecology Research, Department of Biological

Sciences, University of Waikato, Private Bag 3105, Hamilton New Zealand

'Department 
of Biological Sciences, Box 454004, University of Nevada, Las

Vegas, 4505 Maryland Parkway, Las Vegus, Nevada 89154-4004 USA

' Landcare Research, Private Bag 31 27, Hamilton, New Zealand

E. KuapxcoH, Jloperrq Vonxep, B. Crrrr'aecrep, E. Knaprcox.
Ko.nonrsar4rdonnan A!{H€l!{t{Ka ra eos gericnBlte asonoillaxcrpyrnqero
KycrapHnKa (Coriaria arboreal B nocrBy.nxanrrecxorZ
cyKrleccutr

We examined the colonizat ion dynamics and successional  impacts of  a th icket-
forming actinorhizal shrub, Coriaria arborea, on primary succession on Mt.
Tarawera,  a North ls land volcano that  last  erupted in  1886.  Seed product ion
was h igh but  most  seeds d id not  remain v iable for  )  6mo. Germinat ion was
inhib i ted by n i t rogen fer t i l izat ion in  indoor exper iments and by the n i t rogen-r ich
soi ls  under Cor iar ia  shrubs in  the f ie ld but  promoted by wind protect ion provided
natura l ly  by shrubs or  by ar t i f ic ia l  barr iers.  T iansplanted Cor iar ia  seedl ings only
surv ived i f  nodulated wi th Frankia and Cor iar ia  soi ls  s lowed Cor iar ia  seedl ing
growth and d id not  improve seedl ing surv iva l .  Therefore,  establ ishment  of
Cor iar ia  seedl ings is  found most ly  in  protected habi tats  where adul t  Cor iar ia  are
absent ,  suggest ing that  Cor iar ia  th ickets are not  se l f - replac ing.  Cor iar ia  th ickets
increased soi l  fer t i l i ty  by increasing leaf  l i t ter  depth (3- fo ld over  a pre-Cor iar ia
stage dominated by herbs) ,  SOM (4O-fo ld) ,  TKN (2O-fo ld) ,  P (2- fo ld) ,  CEC (4-
fo ld) ,  Ca (8- fo ld) ,  K (3- fo ld) ,  and Mg (S- fo ld) .  These soi l  changes resul ted in  3-6
fo ld increases in  growth,  seedl ing height ,  leaf  number,  and b iomass of  g lass
house pot ted Gr ise l in ia,  a la ter  successional  t ree on Mt.  Tarawera.  Where f rost
prevents Cor iar ia  establ ishment ,  mosses and Dracophyl lum shrubs that  are
adapted to low nutr ient  levels  dominate succession.  We suggest  Cor iar ia  on Mt.
Tarawera provides a c lass ic  example of  a n i t rogen-f  ixer  fac i l i ta t ing pr imary
succession,  and that  i t  can be considered e i ther  a key or  keystone species in  th is
set t ing.

Abstracts of session presentations
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The Mosses of Kochelevsky Volcano
lrina V. Czernyadjeva

Komarov Botanical Institute, Popova 2, Saint-Petersburg, 197376, Russia

I4. B. qepns[beBa. ]!x]r EyJrKaHa KoueaencxrarZ

Kochelevsky Volcano is situated at the territory of South-Kamchatka Reserve
(South of the Kamchatka Peninsula).. The flora of Kochelevsky Volcano includes
129 species of mosses. In the lower slopes of volcano 30 species of mosses
grow in afder shrubs (abundant Brachythecium reflexum, Ptilium crista-
castrensisl, 24 species - in Siberian dwarf-pine elfin woods (abundant
Pleurozium schreberi, Dicranum majusl , 42 species - in tundra short-grass
meadow (abundant Hylocomium pyrenaicum, H. splendens). ln the upper slopes
and on the border of crater 48 mosses grow in the mountain tundra (dominant
Dicranum angustum, Racomitrium lanuginosum, Polytrichum hyperboreuml , 52
mosses - in snow-patch communities (abundant Sanionia uncinata, Philonotis
fontanal. At the territory of hot springs (on the slope of volcano and in the
crater) 60 species of mosses were collected (typical Dicranella heteromalla,
Warnstorfia pseudostramineal. 77 mosses were recorded on the banks of
streams (abundant Brachythecium rivulare, Racomitrium fascicularel , 46 mosses
- on rocks (typical Andreaea rupestris, Arctoa fulvella). The flora of
Kochelevsky Volcano includes some interesting species. So, Pohlia cardotii and
Hygrohypnum bestii are American species and are reported for the first time for
Eurasia. The presence of these species confirms floristical connection between
Kamchatka and America. Philonotis yezoana and Racomitrium mutica (Asiatic-
American species) are collected for the first time for Russia. The find South-
Asiatican species lTrachycyctis ussuriense, Pogonatum. japonicuml is very
interesting and indicates on the floristical connection between Kamchatka and
South Asia. Rare species Andreaea nivalis, Dicranoweisia intermedia,
lsopterygium elegans, Thamnobryum alopecurum wete also reported.

-| rtiltilililllilillhll
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Bryophyte communities in lava fields and around hot
springs in lceland

Klaus Dier&en, Barbara DierBen

Ecology center, Kiel university, schauenburger str. 112, 24 119 Kiel, Germany

K. flrapcen, E. Aratr)cerr. Moxogrle coo6qecrBa Ha raBoB6r- nonsx
'r BoKpyr Fopglrrdx lactroclHlrKoe e }1c.rta*Al'ru

Lava f ields of a di f ferent age and development are a common feature in many
parts of the lcelandic landscape. In the cool oceanic cl imate, weft  forming
bryophytes, especially Racomitrium lanuginosum, start the initial colonization of
young lava streams and predominate most of the surface area in the later
successional stages as wel l .  In the vast cushions, the establ ishment of
phanerogame seedl ings is retarded. The space and direct ion of the pr imary
succession depends on the vegetat ion composit ion of the surrounding area, the
structural  surface diversi ty of the lava f  ie lds and the amount of aeol ian
deposit ions st imulat ing the soi l  development,  The age of the lava f ie lds pr imari ly
determines the f lor ist ic diversi ty of the si tes. The luxuriant bryophyte vegetat ion
around alkal ine hot spr ings normal ly exhibi ts a clear zonat ion according to the
thermic gradient of  the uppermost soi l  hor izon. The bryophyte colonizat ion starts
at soi l  temperatures of about + 4ooC. Cont inuous warm steam favours the
development of luxuriant Sphagnum cushions around the spring basins and the
brooks formed by the out lets of the spr ings. The vegetat ion composit ion is
character ized by less cold adapted 'southern' ,  species, which in lceland are
restr icted to the hot spr ing areas. Some other species with a highly disjunct
general distribution pattern (Bryoxiphium norvegicum, polytrichum
sphaerotheciuml are restricted to areas of former volcanic activity. The zonal and
successional pattern and the gradients of f  lor ist ic diversi ty of the si tes
invest igated were character ized.
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Vofcanic catastrophes of 2O'n century and vegetation of
Kamchatka and Kurils

Sergei Yu. Grishin

Institute of Biology and Soil Science, Vladivostok, 690022, Russla

BynxaanauecKrde xatracErpoQu )O( tsexa'r pactrrrtreJrbuoctrb
Ka.MqaEExlr n Ky@.''t

Thir ty act ive volcanoes and a few hundred of dormant ones are si tuated at
Kamchatka. The volcanism, both modern and holocene, controls the state of
landscapes including plant cover at vast area - about 1/3 part  of  Kamchatka
peninsula. Four giant erupt ions producing more than 1 km3 of volcanits,  took
place in 2O'n century: Ksudach in 1907, Bezymianny in 1956, Shiveluch in 1964,
Tolbachik in 1975-1976. The inf luence of thoso and many other smal ler
eruptions on vegetation was never investigated. The impact of 40 active
volcanoes of Kurils on vegetation is more intensive, since they are situated at
very smal l  terr i tory (about 10000 km').  During 2O'h century a few strong
erupt ions took place mainly in the northsrh part  of  archipelago, including giant
erupt ion of Kharimkotan volcano in 1933.

During the last years, our team studi€d the inf  luence of the erupt ions of
Kamchatka and northern Kuri ls volcanoga ( in addit ion to above mentioned, these
are Avachinskiy,  Karymskiy,  Kluchevskoy, Chikurachki and others) on vegetat ion.
We focused on the fol lowing points:

1 . Parameters of devastation of plant cover, in relation with type, power and
explosiveness of erupt ion as wel l  as the type, thickness and temperature of
erupted volcanites.

2. Stabi l i ty of  dominants of plant cover in relat ion with a few factors ( type of
volcanites, season, thickness of snow, etc.) .

3.  Changes in diversi ty of f lora of vascular plants,  mosses and l ichens.

4. Changes in structure of vegetat ion, including lowering of t imberl ine and
vegetation belts.

5. Plant successions and factors determining their  direct ion and durat ion, basic
stages and dominant plants of the stages.

Studying the mentioned parameters, we invest igated plant cover of the areas in a
whole, s ince no one of them had sketch of vegetat ion and l ist  of  f lora,

As f i rst  approximation to descr ipt ion of the volcanic vegetat ion at the areas, we
have got some data accordingly enumerated quest ions. The data wi l l  be
presented in a paper.

,rlllillitillisitr$l

Abstracts of session presentations 1 6



Influence of 1853 and 1986 Eruptions of chikurachki
Volcano, Northern Kurils, on Vegetation

sergei Yu. Grishin', Pavel v. Krestov', valentina p verkholatl
Roger del Moral'and Susumu Okitsu3

' lnstitute of Biology and soil sciences, vladivostok , 690022, Russia' University of Washington, Seattle, WA, USA' Faculty of Horticulture, chiba university, 64g Matsudo, Matsudo-shi,
Chiba 271-8510, Japan

The 2O0O expedit ion studied the effects of the 1853 and 1986 erupt ions of
Chikurachki volcano (Paramushir  ls land, Kuri ls ls lands, Russian Far East) on
vegetation. For the first time the geologic characteristics of both eruptions were
determined using 52 measures of tephra thickness and granular structure.
lsopachits of both eruptoins were mapped. Both eruptions severely impacted
Alnus fruticosa thickets, which is the zonal vegetation. Two series of both
primary and secondary successions were initiated, one being 14g years, the
other 15 years. By investigaing the status of existing vegetation, we
distinguished five sectors on the eastern slope of Chikurachki volcano. Each is
characterized by different degrees of vegetation damage and successional
trajectories.

The primary succession started by the 1g53 eruption has reached a mature
ptoneer stage along the margins. Here mid-successional species such as
Empetrum nigrum and Pennellianthus frutescens are dominant. However, on
unstable tephra near the deposition axis, repeated disturbance has arrested
vegetation in an immature stage. The secondary successions started after the
1853 erupt ion and undisturbed by the 1986 ashfal l  have led to ful l  recovery.
Primary successoins started in 1986 are in an very early colonizatoin stage on
stable substrates. The common pioneer mosses plytrichum pitiferum and
Racomitrium lanuginosum dominate, as they do throughout this region. The
most successful  secondary succession is occurr ing in the only sl ight ly damaged
Alnus fruticosa communities, where moss and lichen communities that were
destroyed by tephra deposits are beginning to recover.

I
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Biodiversity of the Alpine Vascular Flora of the North
American Cordillera: the Evidence from Phytogeography

Stuart A. Harris

Department of Geography, University of Calgary, Canada

C. Xapprc. E topagHoo6pasre ananrarZcroi cocygucroh Q,nopn
ceBepozu{ep}rKaHcxlcx Kopgnnsep: Qaxnu lrg Qr,rroreorpa(luu

Study of the vascular alpine species from dif ferent phytogeographical  areas at 21
si tes along the North American Cordi l lera from Alaska to Colorado indicates that
there had been a good mixing of the f loras pr ior to the Late Wisconsin glaciat ion.
This probably occurred during the previous twelve cold events when much of the
area was not covered by ice. Beringian and Circum-Arctic species were already
wel l  represented as far south as Colorado, and some Beringian species appear to
have arr ived before 3.5 Ma. During the Late Wisconsin glaciat ion, the central  and
northern parts of the Cordi l lera were covered by the glaciers. When deglaciat ion
occurred at 14Ka, the emerging land was colonized by alpine species from the
unglaciated U.S. Cordi l lera, f  rom Alaska, or f  rom isolated nunataks. About
1O.2Ka, the cl imate warmed abrupt ly and the alpine f loras became isolated on
individual mountain tops. Further migrat ions were impossible result ing in a very
varied distr ibut ion of species, determined by the distance from the unglaciated
refugia, relat ive ease of migrat ion of the phyto-geographic groups and the soi l
moisture regimes in the alpine soi ls.  Once again, the Beringian and Circum-Arct ic
species proved more mobi le than the regional endemics.
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Substrate Control of Plant Colonization on Recent Mauna
Loa Basaltic Lavas at High Elevation (3000 ml, Congruent
with the 10oC Mean July lsotherm

James O. Juvik' and Mark Merlin'
'Geography 

Department, University of Hawaii  at Hi lo

'Biology 
Program. University of Hawaii  at Manoa

.{x. flxyarar, M. Mepnrrx. Bnusrryre cy6erpara Ha gaceJrexere

pacrenr,rrlutt cBexltx 6aga.nsr,oB$x fiaB BslcoKoFopxoft qactrrr

(3000 u) Byrrxalra Manoa JIoa, coBnageHrre c ragotrepuolZ 10oC
grrF'r cpegtrl,rx TeMnepatryp un;flf,.

; i - .e  ac t i ve  Hawai ian  ,vo lcano Mauna Loa (summi t  e leva t ion  4 ,17Qml  l ies  a t  20o N in  the
iropica! north-central Pacif ic Ocean. The mean summer (July) air temperature at the upper
;rrnrt of uroncJy vegetation on Mauna Loa (3,000m) is approximately 10oC, similar to
si immer ternperatures in t t ie volcanic areas of central Kamchatka, near sea level. Native
i! : i i ;  species r:olonizing recent Mauna Loa basalt ic lavas at high elevation include several
s::ei: ies \tuith.: l$se aff ini t ies in the Kainchatka f lora le.g., Vaccinium sp., Asplenium sp.,
: : t :1 Foiy;todium sp.).  Comparison of the successional trajectories of lava f low pioneer
: r3 : ' , i  cor r r l l r rn i t ies  on  sub-a lp ine  Mauna Loa (a l t i tude  induced,  non-seasona l  thermal
siressl anci i i"r  sub-arct ic Kamchatka ( lat i tude induced, seasonal thermal stress) provides a
r. iniqr; i . ,  reseerrh oppcrrtunity in bio-cl imatology. On the upper slopes of Mauna Loa plant
.:Lrici i ;?.1ioi i  i i i  strongly inf luenced by variat ions in the structure and micro-topography of
lr , 'e i icw sr.r i lstrates. which range from slab or plate-l ike and ropey surface textures
ip  haehoe l  w i th  s r r :a l l  c racks  and f rac tu res  to  lava  c inder  and bou lder  f ie lds  {a ' ) .  Th is
s r i i ' JV  i )a .s  doc i r rner i led  tha t  p lan t  co lon iza t ion  by  dominant  woody spec ies  { inc lud ing
t/acctriiuttt relir:uialurn, Styphelia tameianreiae and Dubautia ciliolatal , as well as grasses,
ierrrl errrci brycphytes lTrisetum globeratum, Agrostis sandA/icensis, Pellaea terifolia,
Aspleniun adiantum-nigrum and Rhacomitrium sp.\ is most favored on p hoehoe
substrates. Orr a'  ai: :d paha*hoe lava f lows of similar or identical age, plant diversity and
blornass are an order of magnitude higher on the p hoehoe substrates. In addit ion, for al l

! , lani taxa ccnsidered, the upper alt i t l rdinal l imit of species occurrence was typical ly 400-
5' iOrn higl-rer on p hoehoe. Factors inf luencing the comparative advantage ol p hoehoe for
i r t i t ia l  p lan t  co lon iza t ion  i r rc l r - rde  the  fo l low ing :  1 )  c racks  and f i ssures  in  p  hoehoe lavor
ercci lnrulal iorr of rainfal l  runoff ( in rhese arid uplands where arrnual precipitat ion averages
4o0mm/yr) and trap inorganic and organic part icles from the surrounding impervious lava
srtrfaces, creating both a more favorable rootirrg medium and enhanced moisture
cortrJi t iotrs ior plant growth; 2) the crevices and voids in a' lava boulder f ields are
. : l ' ; i qu i t r ius ,  resu l t ing  in  a  lack  o f  comparab le  mic ro- topograph ic  accumula t ion  s i tes
f; ivorable for plant growth; 3) prel irninary microcl imate sampling (surface and subsurface
t{ ' : i } !peiaturi-a rncrr i toi l i ig} indicates that p hoehoe cracks have thermal propert ies more
ci:r:driclve {cr plant t l ro'r . , th than that found in comparable a' interst ices. The results of
this study clocunrent qr-ranti tat ively an unambiguous example of substrate control in
p i in ra ry  eco log ica l  s r rccess ion  i r r  the  a lp ine  zone.
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A Comparison of Pioneer Vegetation on Kamchatka
Volcanoes and Volcano St. Helens

Pavel V. Krestav', Sergei Yu. Grishin', Valentina P Verkholatt and
Roger det Moraf

' fnstitute of Biology and Soil Science, Vladivostok , 69A022, Russia
' University of Washington, Seattle, WA, USA

n .B .  Kpec roa ,  C .F .  f l > r , r uo l x ,  B . [ .Bepxona r ,  p .  gen  Mopan .
CpaaHexue nrtoaepHorZ pacrnrenrrHoctrr rra Kanarrarcrlrx ByJrKaHax
9r ByJIKaHe Cear-XeJreHc

The p ioneer vegetat ion on Kamchatka volcanoes is  formed basical ly  f rom the
representat ives of  ind igenous f  lora.  The d ivers i ty  of  p lant  communi t ies and
aggregat ions depends on the substrate var iabi l i ty  as wel l  as b iogeocl imat ic  zone.
Main quest ions addressed in th is  s tudy were ( i )  how many p lants form the
p ionee r  p lan t  commun i t i es  and  agg rega t i ons ;  ( i i )  wha t  i s  a  pa r t  o f  i nd igenous
f lora in  thei r  format ion;  ( i i i )  how does c l imate af fect  the species conrposi t ion of
p ioneer vegetat ion and ( iv)  how does substrate regulate the species combinat ions
and are there any d i f  f  erences between the p ioneer vegetat ion of
phytogeographical ly  d i f  f  erent  regions.  Data were col lected at  the volcanoes
Ksudach,  Avachinskiy ,  Karymskiy,  Kluchevskoy,  Bezymianniy,  Shiveluch (a l l  in
Kamcha tka ) ,  Ch i ku rachk i  and  Ebeco  (Pa ramush i r  l s l . )  by  squa res  1  by  1  m  on
di f ferent  types of  substrate.  Data f rom St .  Helens volcano were extracted f ronr
the l i terary sources.  TWINSPAN was appl ied for  grouping of  f lor is t ica l ly  s imi lar
p lan t  commun i t i es  and  de l i nea t i on  o f  eco log i ca l l y  s im i l a r  spec ies  g roups .  The
resul ts  were shown wi th an a id of  Vtab Ecosystem reporter .

Phytogeographical ly  post-volcanic p ioneer vegetat ion on Kamchatka compr ises 2
di f ferent  par ts :  southern and nor thern (centra l )  Kamchatka.  Di f ferent ia l  species
for these regions are Pennelianthus frutescens, Ermania parryoides, Papaver
alboroseum. The Sent-Helens vegetat io ,  despi te the s imi lar i ty  wi th Kamchatka
vegetat ion remains low,  shows somewhat  c loser  species composi t ion wi th
southern Kamchatka volcanic vegetat ion.

The st r ik ing d i f ference in p ioneer vegetat ion was found on the d i f ferent  k inds of
substrate.  Character is t ic  species for  the pumice tephra deposi ts  are Stereocaulon
grande, S. vesuvianum; for the basalt tephra deposits - Papaver microspermum,
Leymus interior, Stellaria eschscholtzii, Racomitrium lanuginosum; for lava flows
- saxifraga cherlerioides, saxifraga funstonii, cassiope lycopodioides; on
pumice pyroclastic flows - Pyrola minor, Trientalis europaea, Maianthemum
di latatum. species composi t ion on pumice deposi ts  of  s t .  Helens appearer i  to
exceed that  of  Kamchatka volcanoes because of  great  number of  low specia l ized
spec; ies f rom the indigenous f lora.
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The Role of Microflora and Algoflora in Study of Volcanic
"Deserts" After Volcanic Eruptions

Tamara l. Kuzyakina

Research Geothechnological Centre FEB RAS, Petropavlovsk-Kamchatsky,
683002, Russia

T.U. Kysnrrna. Po.ns urrpoilnopf,r rr aJrbFo(lnopu B tdgyrreHlrrt
BynKaH!{lrecKrdx nyctrrlHb

Analyses resul ts  of  ashes of  Tyatya,  Tolbachic (Large crack Tolbachic erupt ion)
and Ala id volcanoes taken dur ing erupt ions showed pract ica l  absence of
microorganisms in them. Fresh volcanic ashes are not  tox ic  for  microorganisms
(ashes had no microbia l  s tas is) .

Ai r  microorganisms contaminate barren ashes wi th in several  hours.
Microbiocenoses format ion (pedescopes and g lasses of  overgrowing)  is  not  the
same on the d i f ferent  ash areas (Tyatya volcano).  In  ashes near Otvazhny crater
and in the forest  defeated by gas-ash c loud microorganisms growth is  weak,
there are not  enough shaped colonies,  b io logy act iv i ty  decay is  low.  Dur ing the
increasing of  nutr i t ious substances enter ing and energy f rom the forest  l i t ter  in
the Sakhal in  f i r  forest  and ta l l  forb meadows fa l l ing b io logical  act iv i ty  increased,
the g iant  co lonies of  bacter ia l  rods prevai led in  microbiocenoses.

Ashes developing by microorganisms may be occurred not  only  f rom above,  i t
may be occurred f rom the boundary wi th the bur ied soi l .  The more t ime passes
af ter  the erupt ion the c loser  microbiocenoses to soi l  type cenoses.

Algaes populate volcanic ashes and become one of  the sources of  organic
substance at  in i t ia l  pr imi t ive soi ls .  Ecogenesis on volcanic ashes is  s imi lar  to  the
sui table processes at  industr ia l  damps.  The stage descr ibed here corresponds to
the a i rophi ton stage.

I t  is  necessary to show some features of  a lgaes d is t r ibut ion in  ashes of  Tyatya
volcano.  So,  a lmost  every t ime in developing of  upper ashes layer  Bracteacoccus
minor  and Pseudococcomyxa s implex take par t .  At  the same t ime autochthonous
algof lora in  the bur ied soi l  a t  the depth of  60 and even 11O-12O sm is  the
preservat ion for  a long t ime.  Bluegreen a lgaes were occurred only at  the bot tom
and on the edge of Otvazhny crater, id est at the areas trying to the effect of hot
steams.

Sul fatar ic  f ie lds rocks and soi ls  of  Mendeleev and Golovnin volcanoes are poor o{
a lgaes.  Only green and yel lowgreen a lgaes were occurred there.

The number of  a lgaes species at  vo lcanoes:  Tyatya -  64,  Golovnin -  13,
Mendeleev -  2,  Tolbachic (LCTE) -  20.
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Use of Capabilities of Remote Sensing at Researches of a
Condition of Vegetation on Volcanoes of Kamchatka

Vyacheslav A. Melkiy', Renat N. Sabirot'
'Sakhalin State University, Lenina 290, Yuzhno-Sakhalinsk, 693008, Russia
E-mail: v_a_melkiy@sakhgu.sakhalin.ru
'lnstitute of Marine Geology & Geophysics, Yuzhno-sakhalinsk, 693002,
Russia

B.A. MenrrarZ, P. H. Ca6r4>oa. tlcnonbgoBame BogMoxHocneir
AIACCCTaHI$TIOHIIOFO SOI{A!trpOBaEI,','I AJL'I, rccJreAoBarrgrs Coctra�rrtrttgl

PaclrrttltteJrbttocltrtr lta ByJlKarrar. KanaqaTrcur

Modern volcanic processes renders on vegetation rather various effect, which f irst of al l
depends from character of their act ivi ty. The direct inf luence of volcanic activi ty on
vegetation is shown in the fol lowing kinds: destruction by lava and pyroclastic f lows,
explosive air waves, debris of explosions, dusting of surface parts of plants, aggressive
gases and them connections.

The plots of the lost wood confidently are decoded on the space images on almost of
white or grey tone of ground vegetation. On a distance of 8-10 kms from an eruptive
center of volcano in operative ranges high-power ashfal l  on images of various scales the
separate kept trees or their groups. In some years after eruption in process of distr ibution
young verdure have become over on plot with the well  kept soi l  cover the increase of
number and size stains of more dark tone is well  traced. The segments covered dried
cedar and alder elf in woods are characterized by much more white tone in comparison
with similar al ive vegetation and practical ly by ful l  absence of granulari ty of a structure of
f igure.

The volcanic ashes in any place of their loss cover leaf blades of plants. The areas of
distr ibution of ashes are rather extensive. After eruptions of volcanoes Sent-Helens and
Shive luch  the  par t i c les  o f  ashes  were  found ou t  on  lea f  b lades  o f  t rees  1 ,5  months  a f te r
eruption. The vegetation of these terr i tor ies experiences various stressful loading. The
changes of a condit ion of chlorophyl l  are registered practical ly in any range of a spectrum
of electromagnetic waves.

Without any doubt, the leading role in determination of changes of a vegetative cover
under inf luence of developments of volcanism is played decoding of the space images
received with the help photographic and scanneric of systems establ ished on satel l i tes
"Resource  -F" ,  "Resource  -O" ,  l rs ,  Landsat ,  Spot  and o thers  in  ranges  0 .478-0 .508,
O . 4 9 2 - 0 . 5 3 6 ,  0 . 5 1 4 - 0 . 5 5 8 ,  0 . 5 6 6 - 0 . 6 3 8 ,  O . 6 0 4 - 0 . 7 ,  A . 7 2 5 - O . 9 2 O  p ,  a n d  a l s o  n e a r  l R
( 0 . 7 4 - 1 . 3  p ) ,  t n  ( 1 . 5 - 1 . 8 ,  2 . 2 - 2 . 6 , 3 . 0 - 3 . 6 ,  4 . 2 - 5 . 0  a n d  7 . 0 - 8 . 0  u )  a n d  t h e r m a l  l R  ( 8 -
12 p) ranges of an electromagnetic spectrum.

Changes of a condit ion of sheet plates of vegetation under effect of volcanic ashes, SO,
is precisely f ixed on change of a level of f luorescence. The essential achievement in the
field of study of reaction of vegetative covers on effects of external environment wil l  be
received at the analysis of levels ILF ( induced laser f luorescence), registered after effects
laser  scanners ,  es tab l i shed on  a i r  o r  space launchers .
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The Plant Cover of a Hydrothermal Field Area in Southern
Kamchatka

Valentina Yu. Neshatayeva

Komarov Botanical lnstitute, Saint Petersburg, 197376, Russia

B.D.HeuaraeBa. PacnrrnenrnurZ rroKpoB parZoaa FldgpotrepllaJrbaLrx
nonerZ roxnofi Kanrrrarrla

A detai led study and mapping of plant cover of Nizhne-Koshelevsky hot spr ing
area (5O,OOO ha)  in  Southern  Kamchatka  was car r ied  ou t  in  1990-1991.  The
plant communit ies of the hot-spr ings val ley were studied in 600 permanent
quadrates (0.04 m' each).  The vegetat ion of the whole hydrothermal f ie ld was
studied at 5 transects (12 km total  length) laid in subalpine and alpine belts on
the Koshelev volcano slopes. The density of layers, the f lor ist ic composit ion and
the coverage for every species were def ined at 150 sample plots (1OO m'each).
Vegetat ion maps at scales 1:1000 (for the hot spr ings val ley),  1:1O0OO (for the
hydrothermal f ie ld area) based on land data evaluat ion and the interpretat ion of
aerial  photographs were compi led. The plant cover of the area was formed by
Siberian dwarf-pine lPinus pumila) elfin woods, alder (Duschekia kamtschatica)
thickets, subalpine meadows (with the predominance of Parageum calthifolium,
Geranium erianthum, Rhododendron camtschaticuml , alpine tundras (with the
predominance of Vaccinium uliginosum, Empetrum sibiricum, Diapensia obovata)
and thermophilic plant communities (Carex appendiculata, Calamagrostis
purpurea, Agrostis pauzhetica and bryophytes predominated). 142 species of
vascular plants,  78 species of bryophytes and g5 species of l ichens were found
in the studied area. The most damaging inf luences on the plant communit ies
surrounding the hot spr ings were trampl ing and penetrat ion of rural  species
connected with vis i tors ( tour ists and residents).
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A Comparison of Heath Community of Two Volcanoes,
Mt. Ebeko, Paramushir lsland and Mt. Taisetsu, Hokkaido,
With Reference to the Effects of the Volcanism on the
Plant Distribution

Susumu Okitsu

Faculty of Horticulture, Chiba University, 648 Matsudo, Matsudo-shi,
Chiba 271-8510, Japan
Tel:  + 81-47-308-8899
Fax: + 81-47-308-8720
E-mail: okitsu@midori.h.chiba-u.ac.jp

C. Orm1y. Cpasnerrue Bepet4arrrrrKoB nByx ByJrKarroB, 36ero
(Ilapauyurap) r larZceqy (XoxxarZgo) a acneKtre BJrlrnttrre

ayJIKaH!43!4!a Ha pacnpoclrpaHeHtre pacreanarZ

On the east  s lope of  Mt .  Ebeko,  Paramushir  ls land,  nor thern Kur i les,  the heath
communi ty  dominated by the t reeless dwarf  shrubs widely develops.  l t  is
resemble to the wind exposed dwarf  scrubs of  Mt .  Taisetsu,  Hokkaido,  nor thern
Japan in dominant  species and physiognomy. However,  Mt .  Ebeko has
repeatedly erupted,  being qui te act ive volcano at  present .  Such volcanism should
af fect  the p lant  d is t r ibut ion on Mt.  Ebeko as compared wi th that  of  Mt .  Taisetsu,
a l though Mt.  Taisetsu is  a lso a less act ive volcano.  This presentat ion d iscusses
the ef fects of  the volcanism on the p lant  d is t r ibut ion.  On Mt.  Ebeko,  the number
of  the species in  a communi ty  decreases rather  sharply  toward the h igher
al t i tudes.  This can be par t ly  expla ined by the ef fects of  repeated volcanism of
Mt.  Ebeko.  The communi ty  in  the h igher  a l t i tudes can be supposed to s t i l l  remain
ear l ier  s tages of  the succession;  repeated volcanism prevents the progress of
succession especia l ly  in  the h igher  a l t i tudes.  The re lat ive ly  lower tota l  number of
species ( tota l ly  58 species)  and the ex is tence of  the scares vegetat ion cover  on
the upper par t  of  the s lope,  as compared wi th those of  Mt .  Taisetsu,  support  the
ef fects of  the volcanism on the ver t ica l  d is t r ibut ion of  p lants.  Another  issue
relat ing to the ef fects of  vo lcanic act iv i ty  on p lant  communi ty  is  an admixture of
species in  d i f ferent  habi tats .  The heath communi ty  of  Mt .  Ebeko conta ins species
in d i f ferent  habi tats .  This  fact  shows no c lear  habi tat  segregat ion among the
species in  the heath communi ty  s t i l l  now. l t  may be assumed that  repeated
volcanism prevents the communi ty  f rom establ ishment  of  fu l ly  matured habi tat
segregat ion among the species by insuf  f  ic ient  t ime to development  of  the
communi ty .
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Volcanic lnfluence on the Holocene Peat Bog Vegetation

Natalia E. Zaretskaia', Olga N. Uspenskaia'
'Geological  Inst i tu te of  RAS, Moscow, 109017,  Russia

"'Torfgeologia" Gentral Expedition, Moscow, Russia

H . E. Saper4xan, O. H. Vcnencras. Bnr",.tsrrwe By.rrrcaxxgMa rra

pacrrtreJrbHocrb roroqeaoerrx nopilsHtrxoB

We performed the extensive radiocarbon dat ing of  the South Kamchatka peat

bogs rnui th enclosed layers of  vo lcanic tephra.  We sampled peat  f rom under and

above tephra layers to date them. Thus we obta ined the in format ion (data)  about

the sources and ages of  vo lcanic erupt ions ( inc luding marker  ashes)  impr inted in

studied peat  bogs.  The p lant  macrofossi l  analys is  of  dated peat  samples,  which

we carr ied out  to  evaluate radiocarbon age deviat ions,  enabled us to analyze the

Holocene peat  bog development  under the tephra fa l ls  in f luence.

Our main conclus jons are:

The onset  of  the studied peat  bog format ion in  the South Karnchatka was

contro l led by volcanic act iv i ty .  The peat  accumulat ion star ted not  ear l ier  then c.

72OOBP, and the major i ty  of  the peat  bogs dates back f rom c.  55OO-5OOO BP or

I eSS .

The inf luence of  vo lcanic erupt ion on peat  bog vegetat ion depends on th ickness,
gra in s ize and chemical  composi t ion of  tephra layer  over lapping the bog sur face;

the magni tude of  the erupt ion does not  p lay any important  ro le.

A deposi t ion of  tephra layer  th icker  than 1O cm destroys the ex is t ing bog

assemblages and the "p ioneer"  p lant  communi t ies develop on the tephra

sur face.

The tephra layer  2-10 cm th ick causes the change of  proport ion of  p lant  cer ta in

species ins ide the ex is t ing assemblage:  the amount  of  halophyt ic  and xeropl" r i l ic

species (Carex cryptocarpa) increases versus the hydrophil ic ones (Sphagnum

fimbriatum, Equisetum fluviati lel . The tephra layer less than 2 cm thick does not

in f luerrce on the peat  bog vegetat ion,  or  in f luences moderate ly .

Vegetat ion recovers on the tephra sur face,  even i f  i t  is  very th ick,  rather  fast  due

to very h igh b ioproduct iv i ty  and precip i ta t ion rates:  radiocarbon dates under and

above the tephra layer  do not  f ix  the gap in the peat  accumulat ion.

Besides,  we obta ined data on in f  luence of  a s ingle volcanic event  on the
vegetat ion of  d i f ferent  peat  bogs,  t rac ing the tephra layers through several  peat

sect ions.  Using the radiocarbon and p lant  rnacrofossi l  data,  we obta ined the ages
of  c .  3O South Kamchatka volcanic erupt ions.

I
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A Second Decade of Understory Recovery from Burial by
Tephra

D.B. Zobel' and J.A. Antos'�
'Oregon 

State University, Corvall is, OR 97331, USA
'University 

of Victoria, Victoria, BC V8W 2Y2, Canada

I.E. 3o6enr', A-A. Arrr,oc. Bnopoe ,qecrltrlrJrergre
BOCCtraHOBJTelt'dT Hr/DKHlr:K spycoB coo6r4ecrB nocJre nonpe6exrr
ne(!porZ

Cover of  understory species in  o ld-growth subalp ine coni fer  forest  was assessed
in the 21" '  year  af ter  bur ia l  by tephra f rom Mount  s t .  Helens,  USA. Plots were
last  measured ' lO years before.  One hundred permanent  p lots  on natura l  tephra
and 5O plots c leared of  tephra the season of  the erupt ion were used at  four
s i tes:  two had 15 cm tephra,  the others 4.5 cm. one s i te  wi th each tephra
depth was snow-covered at  the t ime of  the erupt ion,  which caused bur ia l  o f
smal l  woody p lants by tephra.

Natura l  tephra p lots  had s igni f icant ly  less p lant  cover  than d id c leared p lots  for
bryophytes at  a l l  s i tes,  for  herbs at  the two deep-tephra s i tes,  and for  shrubs and
smal l ,  pre-erupt ion t rees at  a l l  s i tes except  the snow-free one wi th shal low
tephra.  More seedl ings establ ished on tephra than in c leared p lots ,  except  where
shal low tephra fe l l  on snow.

some growth forms have "recovered" to thei r  or ig inal  importance:  cover  of
shrubs at  a l l  s i tes except  deep tephra wi th snow, and of  herbs wi th shal low
tephra,  was h igher  in  2ooo on tephra than in 1981 in c leared p lots ,  which we
use to represent  pre-erupt ion vegetat ion.  However,  these growth forms have
less cover  in  natura l  than in c leared p lots  in  2OOO because c leared p lot  cover  has
increased s igni f icant ly  s ince the erupt ion.  For  bryophytes at  a l l  s i tes,  herbs wi th
deep tephra but  no snow, and shrubs wi th deep tephra on snow, cover  remains
less than c leared p lot  va lues in  any year ,  ind icat ing incomplete recovery.

For  a l l  growth forms and s i tes,  the s igni f icance pat tern between natura l  and
cleared p lots  d id not  change f rom 19go to 2o0o.  Thus f  ur ther  recovery appears
to be s low.  Di f ferences in  species composi t ion may pers is t  as cover  of  a growth
form "recovers"  (approaches c leared p lot  va lues for  1981),  as exempl i f ied by
herbs in  deep tephra wi th snow.
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Peat Formation and Volcanic Ashes of Kamchatka

A. Aliskerov

Institute of Volcanic Geology and Geochemistry FEB RAS
Petropavlovsk-Kamchatsky, 683006, Russia

A. A.lrrcxepoa. *oplo4>oaanrre Eopilexuxoa ! ByJrKax%qecK?re
nerurll Kanrrrarxra

The ef fect  of  vo lcanism on vegetat ion is  c lear ly  seen in the case of  the format ion
and accumulat ion of  f lor is t ic  res idues in  peat  bogs.  According to the ex is t ing
classi f icat ion,  peat  bogs are d iv ided into upper,  lower and interst i t ia l ,  depending
on the type of bog in which they occur. However, one of the chief
character is t ics of  the condi t ions of  growing,  vegetat ive accumulat ion and
transforming of vegetative material into different types of peat, is the
mineral izat ion of  bog water ,  e i ther  atmospher ic  or  ground.  Upper peat  bogs d i f fer
f rom the lower ones,  respect ive ly ,  in  thei r  amount  of  mineral  impur i ty .  In  upper
bogs,  the ash content  makes up 2-6 % of  the peat  r is ing to 6-2O % in lower bogs.

Such a c lass i f icat ion of  peat  moors and accumulat ive peat  bogs is  not  usefu l  for
Kamchatka;  however,  because of  wel l -expressed volcanism, Kamchatkan waters
di f fer  a l i t t le  f rom the sur face waters in  terms of  mineral izat ion.  The rocks,  in
which ground water  in f i l t ra t ion occurs,  are most ly  f ixed magmat ic  uni ts  of
basal t ic  and andesi t ic  content .  on the other  hand,  the rocks of  chemogenic and
bio logic  or ig in,  such as l imestone and other  wel l -so luble res idues,  are absent .
Therefore,  aqueous waters inc luding ground and sur face waters are most ly  of
equal  mineral  content .

Ashfa l ls  are typ ical  for  the peninsula and cover  a considerable par t  of  i t  wi th a
th ick layer  of  tephra.  Because of  vo lcanic act iv i ty  in  Kamchatka,  peat  bogs have
high-mineral izat ion and ash content  of  peat  var ies f rom 8 to 30 o/o and even,  in
local  cases ,  40 o/o.

Taking in to considerat ion a l l  ment ioned above,  i t  would be more logical  to
c lass i fy  the peat  bogs of  Kamchatka peninsula on the basis  of  the d is tance f rom
the centers of  act ive volcanism. Peat  would be c lass i f ied on the content  of
volcanic ash and the mineral izat ion index.  From th is  point  of  v iew,  the fo l lowing
provinces could be establ ished wi th d i f ferent  peat  zonal i ty :  the Eastern-volcanic
zone (up to 40 o/o) ,  the Sredinno-Kamchatskaya zone (up to 3O o/o)  and the
Western-Kamchatkan lowland,  a zone remote f  rom volcanic centers,  (up to
20 yol.
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Vegetation of Central Region of the Mexican Volcanoes

L. Almeida-Lenero' & A.M. Cleef '

'Laboratorio 
de Biogeografia, Facultad de Ciencias, UNAM, C.P. 04510,

Mdxico DF, M6xico.
E-mai l :  la t  1  @hp.f  c iencias.  unam.mx

'Laboratorio 
Hugo de Vries, Universidad de Amsterdam, The Netherlands.

JI . A.nruerZga-Jlenepo, A.M. I(nlrQ. PacrrreJrrrxocrb qexrpanrnori
rractlla MerczrcancKoro ByJrKaHlrr{ecKollo parZoua

This work includes the phytosociological studies aimed to locate and describe vegetation
associations on the central region of the Mexican Neovolcanic Belt. The samples were
taken using the Zurich-Montpell ier approach.

The "zacatonal alpino" (tropic alpine grassland) of the Popocat6petl {5452 m) and Nevado
de Toluca {4690 m) volcanoes, and the coniferous forest are defined as the principal
types of vegetation. The zacatonal alpino is characteristic of the open supra-forest
vegetation between the timberline Pinus hartwegii forest and the periglaciar area from
3860 to ca. 4300 m, the lower zone or zacatonal proper and from 4300 to 4550 m the
upper zone or superzacatonal. Twenty one families, 37 genera and 58 species of vascular
plants are recorded for the studied area. The most representative l ife form is
hemicriptophyte and the bunch grass (or tussock) is most common growth form.

The upper mountain coniferous forest belt, located within an altitudinal range of 2840-
3830 m along the slopes of the Popocatdpetl Volcano is shown. A total of 106 vascular
species were recorded, belonging to 71 genera and 33 families. In these forests the
physiognomic complexity and the number of plant taxa increases with decreasing
elevation. At higher elevations the forest of Festuca tolucensis-Pinus hartwegii, prevail in
the tree layer whereas bunchy grasses dominate the understorey. At middle slopes Fir
forest  (Abies re l ig iosal  associat ions,  d isp lay larger  complexi ty  dominated by
Phanerophytes. The forest association of Abies religiosa-Cupressus lusitanica is restricted
to the lower foot slopes throughout Mexico's Basin. A large number of plant species
indicated grazing and burning activit ies. The temperate component and elements largely
include families and genera of the three coniferous forest communities from Popocatepetl
vo lcano.

Latitudinal phytogeographic comparison of the upper mountain forest genera on
Popocatepetl and lztaccihuatl volcanoes with the corresponding Guatemalan and Costa
Rican forests, shows that the tropical component decrease gradually from south to north.
Phytogeographically a strong similarity was observed between the coniferous forests of
Mexico and Guatemala. lt is presumed that present-day altitudinal zonation and
phytodiversity of the studied communities depends on geographical position, alt itude,
temperature and precipitation, Such factors have controlled the migration and the
establishment of cool temperate species in cool areas at higher elevation in the tropics
and vice versa.

I
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Plants and volcanoes in the geological past

E.V. Bugdaeva

Institute of Biology & Soil Science, Vladivostok, 690022, Russia

E . B. Eyrgaeaa. Pacreruarr rr ByJrKaHLr rl FeororltrcrecKoM rq)ourJroM

The Late Mesozoic f  lora and f  lor is t ic  paleosuccessions were studied in
Transbaikal ia  (Russia) .  The foss i l  p lant-bear ing deposi ts  occur  in  widely-
d is tnbuted volcanogenic deposi ts  of  Shadoron and Unda-Daya Format ions.  The
communi t ies of  foss i l  p lants are d iv ided into two groups:

1)  Shadoron assemblage is  dominated by czekanowskia leans:  Phoenicopsts (Ph)

and Czekanowskia (Czl . Pityophyllum is rare there. Herbaceous vegetation is
dominated by ferns Coniopteris (Con), Cladophlebis (Cl) and cycadophyte
Heilungia (Hl).

2)  Unda-Daya assemblage is  dominated by coni fers:  Pi tyocladus,  Pi tyospermum.
Herbaceous vegetat ion is  dominated by Equisetum.

The Shadoron assemblage is  d iv ided into two groups:  a)  wi th dominants Ph(Cl)
forming the basis of vegetation association of phytooryctocoenoses of Lower
Conglomerate Subformat ion;  b)  wi th dominants Cz {Con) prevai l ing in
phytooryctocoenoses of  Middle Erupt ive Subformat ion and Upper Tuf f  aceous
one.

The fo l lowing in terpretat ion of  paleosuccessions was suggested.  Ph(Cl)  f rom
Conglomerate Subformat ion is  c l imax vegetat ion of  f lood p la ins.  Af ter  that ,  the
subsequent  volcanic act iv i t ies d isrupted th is  vegetat ion.  Cz(Con) is  main ly
pioneer associat ion,  the successional  development  was suppressed by in tensive
volcanism act iv i t ies and th is  phytocoenosis was unable to reach the c l imax
stage.  The successional  change Cz-+Ph occurred dur ing the t ime of
sedimentat ion of  Upper Tuf faceous Subformat ion.  This s i tuat ion ref lects the
format ion of  c l imax vegetat ion under more stable condi t ions (weakening of
volcanic act iv i ty) .  The abrupt  a l terat ion of  vegetat ion composi t ion has been
surveyed at  the boundary between Shadoron and Unda-Daya Format ions.  The
changes of  basic  dominants combined wi th fac ies changes ( lacustr ine deposi ts
replaced a l luv ia l  and tuf faceous ones) .
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The Dynamics of the Vegetation Development in the
Tolbachik Area

Valery E. Bykasov

Institute of Volcanology FEB RAS, Petropavlovsk-Kamchatckiy, Piyp Str., 8-18,
683006, Russia

E-mail: ethereal@iks.ru

B. E. Euxa.coe . flrHallraxa ilopw,rpoeanryra, pacrlrrerrrxoctrrr rra
To,n6atrlagcKoM .4ony

The Great  Fracture Tolbachik Erupt ion is  one of  the most  s igni f icant  phenomena
of  the 2O'n century.  Dur ing that  natura l  ecologic  d isaster  the soi l  and vegetat ion
cover was complete ly  annih i la ted wi th in an area of  near ly  5OO km' ,  and some
substant ia l  modi f icat ion of  the st ructure of  b iocoenoses occurred wi th in an area
of  near ly  3OO km' .  At  the same t ime,  the process of  mechanic,  thermal  and
chemical  damage of  vegetat ion of  the Tolbachik Area resul t ing f rom the erupt ion
of  the North and South breaches is  d i f ferent ia ted according to both i ts  in tensi ty
and the range of  i ts  in f luence and the cer ta in mode of  in f luence.

No less st r ik ing is  a lso the d i f ferent ia t ion marked in the character ,  dynamics and
direct ion of  the processes of  vegetat ion cover  regenerat ion of  the damaged
sect ions of  the val ley.  For  instance,  the vegetat ion of  mounta inous tundra having
occupied pract ica l ly  a l l  the nor th hal f  o f  the centra l  and most  e levated (8OO-9OO

to 15OO-18OO m) par t  of  the val ley before the erupt ion was complete ly  in terred
up to the bed of the Vodopadny (Waterfall) Stream at its west side and to the
bed of  the r ight  head of  the Tolud River  at  i ts  east  s ide dur ing the erupt icn.
However due to s t rong winds which removed near ly  O.2 km'  of  prec ip i ta ted
pyroclast ics in  the very f i rs t  winter  the th ickness of  the s lag-and-ash layer  upon
the sect ions covered wi th the vegetat ion of  mounta inous tundra decreased
pract ica l ly  twice.  That  is  why hardly  in terred but  having not  d ied grass-and-bush
vegeiat ion of  mounta inous tundra has current ly  regenerated over  a l l  the terr i tory
where the or ig inal  th ickness of  s lag-and-ash deposi ts  reached 15-2O cm. And
only because of  that  phenomenon could mounta inous tundra move to the center
of  the erupt ion as far  as 3-5 km.
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The Eolic Transfer of Tephra as a Factor of Ecosystem
Transformation (the Example of the Tolbachik Area)

Valery E. Bykasov

lnstitute of Volcanology FEB RAS, Petropavlovsk-Kamchatckiy, Piyp Str., 8-18,
683006, Russia

E-mail: ethereal@iks.ru

B. E. Euracos . Ilepeaoc reilpu xax ilaxrop ilgMexenyra. gKoclrctreu
(na npzuepe Ton6a.rrracKoro flota)

The eol ic  d i f ferent ia t ion of  loose volcani ts  in  the process of  thrust ,  t ransportat ion
and pr imary deposi ts  of  pyroclast ics occurs dur ing the erupt ion.  Par t icu lar ly  the
form and scale of  erupt ive c louds,  specia l  extent  and d i rect ion of  s lag-and-ash
tra in,  d i f ferent ia t ion of  prec ip i ta t ing pyroclast ics in  s ize and weight  (densi ty)  and
some other  features are to a considerable degree caused by the character
{steady,  episodic,  impuls ive,  etc . ) ,  dominat ing d i rect ion and the wind power
(speed ) .

In no less degree the act iv i ty  of  wind a lso mani f  ested in  the subsequent
processes of  the t ransfer  and re-sediment ing of  tephra,  what  is  par t icu lar ly
evident ly  t raced both in  the modi f icat ion of  the under ly ing sur face wi th the
format ion of  d iverse wind forms of  nanorel ie f  (wind board,  snowdr i f ts ,  e tc . )  and
in the processes of  repeated damage ( in terment  and abrasion)  and p ioneer
regenerat ion of  vegetat ion coverage of  s lag-and-ash ecosystems due to the
creat ion of  pol len substance.
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Flora of the Geothermal Regions of Kamchatka and lts
Ecological and Physiological Features

O.A. Chernyaginal, O.L. Burundukova2
'Kamchatka Institute of Ecology and Nature Management, Petropavlovsk-
Kamchatskiy, Russia
'lnstitute of Biology and Soil Science, Vladivostok, Russia

O.A. l lepnrruHa, O.JI . Eypyngyxosa. *nopa reorep!{aJrbnLlx
parZoHor Kavrranrcu, ee grcoJrorgtr{ecK}te u SuswoJroruqecK}re
cgoricnsa

The sites of geothermal act ivi ty are known in many volcanic regions of the world.
Kamchatka Peninsula has considerable geothermal act ivi ty, 112 groups of hot springs
with dif ferent temperature and mineral composit ion located in dif ferent natural and
florist ic regions are described from the south of the peninsula up to i ts northern extremity.

Flora and vegetation of hot springs, geysers and fumarols, of thermal local i t ies has been
the subject of concern of the explorers of Kamchatka since the middle of the 18'n century.
We have general ized al l  data, avai lable for today, on the f lora of vascular plants of the
geothermal si tes of Kamchatka. The l ist of f lora includes 292 species, representing 171
genera and 62 famil ies (on the total there are 114O species known for the f lora of the
peninsula), 19 species are met in Kamchatka only near hot springs. There are endemic
species of Kamchatka, among them: Agrostis pauzhetica Probat., Bidens kamtschatica
Yass., Fimbristylis ochotensis (Meinsh). Kom.

The geothermal regions of Kamchatka have a long history of development. Hot springs are
tradit ional ly used for the therapeutic purposes, as the geothermal power sources and are
visited by the tourists. As the result of this, vegetation around many of hot springs is
cons iderab ly  changed or  des t royed,  and the  spec ies  compos i t ion  o f  the  remain ing  p lan t

communit ies has been invaded with adventive species. In total there are 29 such species
in the studied f lora. However there are st i l l  numerous places, where f lora and vegetation
changed to a low extent or remained intact, practical ly virgin.

Such well-preserved sites are natural polygons for the studies on the mechanisms of
adaptation of plants to extreme condit ions. Efforts already taken by us have given
interesting outcomes: i t  is revealed that the hot springs of Kamchatka are refuges for
thermophil ic species with 4 type of the photosynthesis. l t  is known that Fimbristyl is
ochotensis growing at Palana hot springs (59'N) inhabits one of most northern sites on
the Earth where the 4 plants from the family Cyperaceae are met. l t  is also known that
Fimbristyl is ochotensis, being an obl igate thermophil ic species, forms communit ies on
the  s i tes  w i th  the  tempera ture  o f  so i l  no t  less  than 4OoC.  Accord ing  to  the  da ta  o f  E . l .  Den 'ko
{Komarov  Botan ica l  Ins t i tu te  Russ ian  Academv o f  Sc iences) ,  who k ind ly  s tud ied  mater ia l ,
col lected by us, this species has the highest, among 700 other studied species, thermal
resistance of cytoplasm of the epidermal cel ls of the leaves.
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Flora and Vegetation Near Hot Springs in the Valley of
Kirevna River

O.A. Chernyagina', V.E. Kirichenko2
'Kamchatka Institute of Ecology and Nature Management, Petropavlovsk-
Kamchatskiy, Russia
'� Kamchatka League of Independent Experts, Petropavlovsk-Kamchatskiy,
Russia

O.A. 9epx*rrrana, B.E. Krpurrenro. i!.nopa !d pactr!4TeJrbnocrb
BOKpyF roPf,ra!,l:K rtrCIItOqHrrKOB B EOJI}!He peKld KlapeBrrrr

The river Kirevna f lows in the eastern piedmonts of Sredinniy Range of Kamchatka
Peninsula. There are numerous outputs (more than 40O) of thermomineral sources in the
river val ley and about 2O km around i t ,  with temperatures from 20 to 1OO'C; the sources
are gathered in 6 large groups. The groups of hot springs in the upper and bottom parts of
val ley are part ial ly used as "wild" health resorts. The sources in mid-range of the val ley,
described for the f irst t ime in 1989-92, are hard-to-reach, and are not affected by
anthropogenic effect, so they represent the most undisturbed geothermal ecosystems of
Kamchatka.

Kirevna geothermal system is the largest geothermal region of Central Kamchatka. A
broad spectrum of thermal local i t ies is formed here - from dry warmed-up sites up to
thermal moors that provide existence of the whole complex of species of vascular plants,

mosses and l ichens. Many of them grow in Kamchatka only near hot springs, including
endemic species and those ones that grow at the l imit of their area. Vegetation is
represented by both typical communit ies of the geothermal regions of Kamchatka, and
unique assemblages. This area is of special value for maintenance of the biological
diversity in the region.

Verkhnekireunskie hot springs were mostly studied from botanic viewpoint. There are
about 200 outputs of thermal waters, in the form of large boi l ing gryphons and numerous
je t  s t reams,  w i th  tempera ture  20-10OoC and ou tpu t  ra tes  f rom O,O1 up to  4 l l s  on  the
area of 1200 x 1OO m. About 250 species of vascular plants are found in the vicinity of
these hot springs, including 86 species growing on warmed up sites. The f lora of true
mosses, according to the present-day data, includes 74 species, 33 species of them are
met in the thermal local i t ies. 25 species growing here are recorded for Kamchatka for the
first t ime (Viunova, 1991 ). There are 41 species of l iverworts (determined by A. Potemkin
from our col lect ions), the f inding of Marchantia aquatica (Nees) Burgoff.  is the most
interesting. This species forms monodominant communit ies in the upper parts of boi l ing
springs in the zone inf luenced by hot steam. A new occurrence of this species is far fron'r
i ts main geographic range. There are 13 species of l ichens on thermal platforms, including
Cladonia vulcani Savicz., met in analogous condit ions in Japan and in Northern
Amer ica .

Thermomineral sources of the val ley of Kirevna r iver are offered by us for inclusion in the
l ist of Ramsar lands, as geothermal wetlands (Wetlands of Russia, 2000).
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fmpact oI Coriaria arborea, a Nitrogen-Fixing Shrub, on
Seed Banks During Primary Succession on Mt Tarawera,
New Zealand

Beverley R. Clarkson', Lawrence R. Walke/, Bruce D. Clarkson3 and
Warwick B. Silvestef

'Landcare Research, Private Bag 3127, Hamilton, New Zealand
' Department of Biological Sciences, Box 454004, University of Nevada, Las
Vegas, 4505 Maryland Parkway, Las Vegus, Nevada 89154-4004 USA
' Centre for Biodiversity and Ecology Research, Department of Biological
Sciences, University of Waikato, Private Bag 3105, Hamilton New Zealand

E. K.naprcon, Jlopeanl Vonxep, E. Knapxcoa, B. Cr.nrrsecrep.
BosgeicrBlde a.goroilzxcaropa Coriaria arborea rra 6anrrr
cellsn B xoge nepaldqnorZ cyxqecc;uu Ha ByJrKaHe Tapaeepa
(Hosaa 3enan,qlrn)

An experiment to determine the effect of Coriaria arborea, a nitrogen-fixing
shrub, on soi l  seed banks from habitats represent ing a post-volcanic successional
sequence on Mt Tarawera, New Zealand, was conducted over two years. The
habitats were "Open": no vegetat ion, "Herb":  scattered herbaceous mats,
"Shrub": dominated by Dracophyllum subulatum, "Young Coriaria": scattered
newly invaded Coriar ia,  and "Old Coriar ia":  establ ished stands of Coriar ia.  The
ages o f  the  vegeta t ion  in  these hab i ta ts  were  approx imate ly  O,  50 ,8O,95,  and
11O years respect ively.  "Young Coriar ia" and "Old Coriar ia" soi ls had
signif icant ly more seedl ings and species emerge than the other three treatments,
and were the only soi ls with Coriar ia seedl ings. "Old Coriar ia" soi ls had
signif icant ly more seedl ings than "Young Coriar ia" soi ls but s imi lar numbers of
species. The most common species germinated over dist inct t ime periods with
germination peaks in the order: Holcus lanatus, a non-native grass {3 weeks),
Coriaria (8 weeks), a native fern Paesia scaberula, (14 weeks), a non-native herb
Sagina procumbens (26 weeks), and a native herb Pseudognaphalium luteo-
album (42 weeks).  Later successional t ree species present in the vic ini ty were
conspicuously absent.  Seeds were st i l l  germinat ing at the end of the experiment
but rates decl ined markedly during the second year.  The results show that
establ ishment of Coriar ia great ly accelerated a trend of increasing abundance and
diversi ty of seeds in the soi l  with vegetat ion age.
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Influence of Processes of Depression Formation in Ashes
on the Kamchatka Vegetation

Vadim D. Dmitriev', Nikolai V. Lovelius'
' Petrovskaya Academy of Sciences and Arts, Petropavlovsk-Kamchatskiy,
683032, Russia
' Komarov Botanical lnstitute, Saint Petersburg, 1 97376, Russia

B.I. $aarpree , H. B. Jloeenryc. B.nrRnrre npor{eccoE
rrpoBaJroo6pasonaxu, B on'JroxeHtrrrx neruroB rra pacr!4renbHocrr'
Kanaqarrla

For an est imat ion o{  in f luence of  depressions of  ash cover  on preservat ion of
stands of  t rees and meadow vegetat ion the analys is  of  c l imat ic  character is t ics
(precip i ta tes,  thei r  a l locat ion in  a vegetat ive cover ,  levels  of  the Kamchatka r iver)
and f requency of  format ion of  depressions at  the bot tom of  Klyuchevski i  vo lcano
for  a few decades is  carr ied out .  The cyc l ic i ty  of  depression format ion which is
c lose to 11 and 22-year  cyc les of  so lar  act iv i ty  and more smal l -s ized rhythms on
the increase and decrease phases of  these cyc les are d iscovered.  The
relat ionships between these character is t ics and growth of  model  t rees of
chosenia and larch are considered.  The mechanism of  deoression format ion is
reconstructed which resul ts  in  col lapses landsl ides of  s tands of  t rees and thei r
loss,  especia l ly  when the bot tom of  depression is  f looded,  and in format ion of
bur ied soi ls .

As a whole,  the current  depression format ion reduces the areas of  meadows,
st rengthening the scope of  exposure of  the ash sur face and intensi ty  of  a scour
of  sward by atmospher ic  prec ip i ta t ion.  The analys is  of  t ree growth,  so lar  act iv i ty ,
hydrocl imat ic  and geological  factors reveals the possib i l i ty  an opportuni ty  of
predict ion of  recurrence of  depression format ion in  the next  so lar  cyc les and
tendencies of  reduct ion of  vegetat ive assemblages in ash landscapes of
Kamchatka.
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Plants Colonizing the Volcanic lsland, Surtsey
Sturla Fridriksson

Skildingatangi 2 101, Reykjavik, ICELAND
E-mail: sturlrun@li.is

C. *ptrgpr:<cou. Sace.nenue pacrenlrs!4!{ ByJrKaH}rqecKoro
ocrpoBa CepqelZ

Surtsey is a new volcanic is land off  the southern shore of lceland. l t  was formed
by a volcanic erupt ion, which started in 1963. The is land was or iginal ly 2.8 km'
in size, but dur ing i ts 38 years l i fet ime i t  has eroded down to 1.g km'.  The
vascular plant l i fe on Surtsey has been monitored from the beginning. The f i rst
plant was discovered in 1965. Since then the dispersal,  colonizat ion and
formation of communit ies have been studied. ln the summer of 2OOO there had
been 55 vascular plant species recorded growing on surtsey, about 85 % of
which are permanent residents. Of these species 75 o/o ma\ have been carried to
surtsey by birds, 11 o/o by sea and 14 o/o by air. About 8o % may have derived
from other is lands in the neighborhood. The colonizat ion of the dry sandy lava is
slow. In contrast,  vegetat ion in a sea gul l  colony is rapidly developing, covering
6.3 hectares, about 4 o/o of the dryland of surtsey. The sea gul ls are br inging
plant seeits and increasing the soi l  fert i l i ty of  that area by their  droppings and
food wastes.
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Vegetation Dynamics on the Volcanic lzu islands, Japan

Takashi Kamijo

Institute of Agriculture and Forestry, University of Tsukuba, Tsukuba
lbaraki  305-8572, Japan
Plrone: + 81-298-53 -4704
Fax. :  +  81-298-53-6617
E-mai l :  machi lus@sakura. cc.tsukuba.ac. jp

T. Kauugso. flr,rHa.aar,ma pacrlrreJlbHoctrtr Ha Bynragrrrrecxolir
ocrpoae l4sy (.flnonux)

The lzu is lands,  s i tuated in  the warm-temperate zone of  Japan are composed of
1O or  more volcanic is lands inc luding act ive volcanoes,  a l l  o f  which are smal ler
than 1OO km'  in  area,  Some of  them reach more than 800 m in height .  The
vegetat ion of  the lzu ls lands is  pat terned by substrate age and a l t i tude.  On the
act ive volcanoes,  the vegetat ion successional ly  changes I rom Alnus s iebold iana
and Reynoutria japonica shrub, to Persea thunbergii and Prunus speciosa forest,
to Castanopsis sieboldii forest. The rate of succession seems to be slower at
h igher  a l t i tudes.  On Miyake- j ima ls land,  an act ive volcanic ls land,  the above-
g round  b iomass  was  2O kg /m ' (160  m a .s . l . )  on  t he  12S-yea r  l ava  f l ow .  The  ra te
of  above-ground b iomass accumulat ion was considerably faster  and soi l  N
concentrat ion was extremely h igh on the 37 and 1 25-yr  lava f lows where Alnus
was dominant .  The faster  AGB development  may be due to the fac i l i ta t ion
e f fec t s  o f  N - f i xa t i on  by  A lnus .  On  M iku ra - j ima  l s l and  (850 .9  m  a . s . l . ) ,  an  o ld
Ple is tocene volcano,  vegetat ion changes wi th a l t i tude:  a low-al t i tude Castanopsis
forest ,  a  middle-a l t i tude t ransi t ional  Castanopsis f  orest  and a h igher-a l t i tude
nrixed Buxus microphylla, Eurya japonica and Trochodendron aralioides forest.
Tree height  decreases wi th increasing a l t i tude,  and leaf  s ize of  evergreen broad-
ieaved species decreases f rom notophyl lous at  lower a l t i tudes,  to  microphyl lous
and  nanophy l l o t - t s  a t  h i ghe r  a l l i t udes .  The  dec l i ne  i n  t r ee  he igh t  and  the  change  i n
leaf  s ize are character is t ic  of  the a l i t i tud inal  zonat ion on the o ld volcanoes of  the
l zu  i s l ands .

Since July  20O0, the Miyake- j ima has beerr  erupt ing and e ject ing a large amount
of  vo lcanic ash.  Sucl '  a  type of  erupt ion is  for  t l re  f i rs t  t ime in 2OOO to 3OOO
years.  The wind-borne nrater ia l  covered extensive area.  and creat inq a new
substrate f< l r  pr imary succession.
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Allozyme Diversity of Two Rare Oxytropis Species in the
Kuri l  lslands

Alla B. Kholina, Olga G. Koren, Yuri N. Zhuravlev

fnstitute of Biology & Soil Science, Vladivostok, 690022, Russia

A.E.  Xo.nzna,  O. I .  Kopexa,  F.H.  Xypasnea.  A.n,nobr,oaxoe
pasnoo6pague ,qByx pe,qKrx Bpr.goB Oxytropis c KypunbcKlrx
ocIIrPoBoB

The analys is  of  genet ic  d ivers i ty  of  is land endemic p lants prov ides an appropr iate
tool  for  understanding the evolut ion of  b iota on is land areas.  We invest igated
aflozyme polymorphism in t\/o closely related plants Oxytropis retLtsa lvlatsurrr.,
an endemic species of the Kurils, and Oxytropis hidaka-montana Miyabe et
Tatew..  rest r ic ted to the l lokkaido (Japan) and the southern Kur i ls .  lsozynre
pat terns of  these p lants were examined by starch gel  e lect rophoresis  for  1 5
enzymat ic  systems.  The resul ts  suggested that  mul t i locus systems encode 7 of
the studied gpTrTrn€s,  whereas B enzymes are under s ingle gene contro l  in  both
species.  A tota l  o f  the 21 loc i  were revealed.  Al lozyme var iat ions were found for
F E  ( E . C .  3 . 1 . 1 . 2 . | ,  G P T  ( E . C .  2 . 6 . 1 . 2 . )  a n d  P G I  ( E . C .  5 . 3 . 1 . 9 . ) .  B o t h  s p e c i e s
demonstrated the same pic tures of  banding pat terns at  2O homologor-rs  loc i ,  the
only d i f ference of  migrat ion d is tances for  isozyme bands in Pgi -2 was cbserved
Al though the two species share a s i te  of  contmc,n a l le les,  in tersJreci f  , r ;

d i f ferences in  a l le le f requencies were detected (2 vaiues for  heteroger ie i ty  w,e 'e
s igni f icant) .  No deviat ions f ronr  Hardy-Weinberg eqLr i i ibr ium was found at  , : l l
po lymorphic loc i .  The f ixat ion index (F)  was 0.04 tor  Oxytroprs retu. :a arrd
0.17 for Oxytropis hidaka-monrana. Negative F values indicates an excess i lf
heterozygotes.  Proport ion of  polymorphic loc i  (P)  and number of  a l le les per  locr ls
(A )  we re  0 .14  and  1 .19  i n  two  spec ies .  The  obse rved  he te rozygos i t y  va lues
were O.068 and 0.076 tor Oxytropis retusa and Oxytropis hidaka-montana,
respect ive ly .  Both species showed low levels of  a l lozyme divers i ty  conlmonly
character is t ic  of  endangered species.  l t  seems the s imi lar i ty  of  these species is
a t t r i bu ted  to  t he i r  common  o r i g i n .  The  gene t i c  i den t i t y  va lue  was  0 .989 .
suggest ing only s l ight  d ivergence among species.  However,  the per iod of
evolut ion needed for  such d ivergence is  more pro longed,  than the per iod of
format ion of  the Kur i ls .

I
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Effect of cryoconservation on seed germination in some
plants of the Kuril lslands and Kamchatka Peninsula

Alla B. Kholina, Nina M. Voronkova, Valentin V. Yakubov

Institute of Biology & Soil Science, Vladivostok, 690022, Russia

A.E.  Xonuaa,  H.M. Bopoaxona,  B.B.  . lky6os.  Bosgef ic lBrre
KpraoKoncepBarltlr Ha. qpopactraHrde ceMsn HerotropBt:E pacrexrari
Kyprnsexux ocrpoBoB 9r Kagrrarrlr

Among the d i f ferent  ways of  preserv ing the p lant  species inhabi ted the volcanic
areas the long- term storage of  seeds by cryoconservat ion in  l iqu id n i t rogen (LN)
at  -  196"C is  re l iab le and re lat ive ly  cheap method.  ln format ion about  the
inf luence of  deep f reezing on seeds on seed germinat ion and p lant  development
is essential to design of cryogenic storage technology. We tested the effect of
crvoconservat ion on in- laboratory germinat ion of  seeds in some plants of  the
Kuril lslands and Kamchatka Peninsula: Arnica unalaschcensl's (Urup), Cardamine
regeliana (Brat Chirpoev Harimkotan), Cardaminopsis lyrata (Urup), Cochlearia
officinalis (Harimkotan), Epilobium cephalostigma (Kunashir), Montia fontana
(Urup), Papaver miyabeanum (Brat Chirpoevl , Persicaria maculata (Kunashir),
Plantago camtschatica (Urup), Potentilla fragiformis ssp. megalantha (Shumshu,
Urup), Rhododendron aureum {Urup), Sagina maxima (Brat Chirpoevl , Stenotheca
rzsrrs (Harimkotan), Veronica americana (Urup), Potentilla vulcanicola and three
saxif rage species - Saxifraga calycina, Saxifraga funstonii and Saxif raga
nelsoniana from Central Kamchatka, ostriy Tolbachik volcano, Sedum tetephium
vat. purpureum (Central Kamchatka). The seeds were trozen by direct immersion
in LN for 30 days, and then they were thawed at room temperature and
germinated a ' t  22oC. The response of  the seeds to the LN storage has been
shown to be species-speci f ic .  The f reezing d id not  af fect  the v iabi l i ty  of  the
seeds as compared wi th contro l  in  14 species,  i t  a l lows to improve germinat ion
capacity of seeds in Persicaria maculata, Rhododendron aureum, Saxifraga
calycina and sedum telephium. Response to LN exposure appeared as decrease
of germination in Epilobium cephalostigma and Veronica americana seeds.
Resul ts  obta ined suggest  that  cryogenic s torage of  the seeds is  potent ia l ly  very
usefu l  method to conserve wi ld  p lants genet ic  resources.
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Dendroindication of Changes of Wood-Growth Conditions
in Volcanic Regions of Kamchatka and the Possibilities of
Their Prognosis

Nikolai V. Lovelius', Vadim D. Dmitriet'
'  Komarov Botanical Institute, Saint Petersburg, 197376, Russia
' Petrovskaya Academy of Sciences and Arts, Petropavlovsk-Kamchatskiy,
683032, Russia

H. B. Jlosenryc, B.I. flmanpres . flenpg>orangrtKarltrs rgaaenenrarZ
necopactrlaTeJrbnlrx ycnoevdt B ByrxanrrirecKrrx panionax Kanarrarrlr
Id BoglltoxHoctrrt !{:. r4)oFHobt4poBaH'tq

Kamchatka is a region of intensive volcanic processes inf luencing the vegetat ion.
Erupt ions of volcanoes in histor ical  t ime are cycl ic ( for exampl e, in 26 years for
volcano Klyuchevskoi) .  The annual data on tree-r ing growth for larch (years
1770-1968) and Chosenia (years 1999-1996) and the inf luence of volcanic
erupt ions and solar act iv i ty on the growth are considered. The diminut ion of the
growth before, at the period and after strong eruptions is discovered; the
complete rest i tut ion of rate of t ree-r ing growth takes place in 13-14 years after
the erupt ion.

The act iv i ty of the Sun in a 22-year cycle predetermines most considerable
changes in the annual t ree-r ing growth and their  recurrence in dates of erupt ions
of volcanoes. In the course of an 1' t  -year solar cycle the ampl i tude of changes of
tree-r ing growth is less signi f icant.

l f  the experts '  predict ion of the global warming of the cl imate with subsequent
change of the oceans' level proves to be correct, it can affect maintenance of
biodiversification of ecosystems land - sea. Therefore adoption of
dendroindicat ion for the scient i f  ic prognosis wi l l  be required for the saf e
development of natural resources of Kamchatka. A creation of an international
bank of dendroindicat ional data is proposed together with scient i f ic interact ion in
est imating of changes of natural  medium in regions of intensive volcanic
processes of Kamchatka and of the Pacif ic volcanic r ing.

I
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Seedling Dynamics and Habitat ol Larix kaempferi on
Disturbed Area by Snow Avalanche Around Timberline of
Mt. Fuji, Central Japan

Y. Minami', A. Misumi'and M. Nashimoto2
'  Fac. of Agr., Tamagawa Univ. 1-1 Tamagawa Gakuen 6, Machida,
Tokyo 194-8610 Japan
' Central Res. Inst. of Electric Power Industry. 1946 Abiko, Abiko-shi,
Chiba 270-1194 Japan

E. l'$arra.nu, A. l"&.flrcyt"*t, M Hacrraoro. flrnauuxa [oru)octra ]r
uecnoo6ttra*u;r Larix kaqtferi e pasplruteHnrx cHexHuMn
ilaBrtrrraurt panZonar 6nras eepraeft r1parrfil1r Jreca Ha Byrtcane
*ygsr (I{enrpanrHan .Enoruan)

Mt. Fuj i  is the typical  stratovolcano with al ' t .3776 m a.s. l .  Ground surface of
Mt.  Fuj i  is consisted by cel lular gravel mater ials cal led scoria and parent rock.
Indeed, the stabi l i ty is qui te low that snow avalanches are l iable to occur,
froquentfy. Larix kaempferi, pioneer woody plants, is growing commonly on the
unstable area around t imberl ine. The disturbance by snow avalanches has
inf luence on regenerat ion and species composit ion in the area. The purpose of
this study is to clar i fy the process in development of vegetat ion, especial ly we
pay attention to the dynamics of seedlings of Larix kaempferiand its surrounding
environment which inf luence direct ly or indirect ly to the growth on disturbed
area by frequent snow avalanches and undisturbed area around t imberl ine. We
set 3 quadrates (10 x 10 m) on each area, and also set 20 sub-quadrates (50 x
50 cm) in the quadrates where the seedl ings appeared. We measured exposure
rate of scoria,  and cover of l i t ter and vegetat ion (percentage),  in order to reveal
the favourably factors for establ ishment and growth of the seedl ings.

As the result ,  we recognized those three points.  1) Tree species consisted
patchy or scrub forest were di f ferent in each area, though those forests existed
at same elevat ion. In the disturbed area by snow avalanches, few tree species
were observed and also no seedl ings. 2) ln the edge of the forest,  many
seedlings were found. 3) In Alnus crispa ssp. maximowiczii and Betula ermanii
dominant forest, smaller number of seedlings of Larix kaempferi was found in
only some open-canopy si tes by fal len tree than the edge of the forest.
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Photosynthetic and Water Use of Two Co-occurring
Polygonum Species at a Scoria Desert of an Altitudinal
Timberline of Mt. Fuii

Takashi Nakano', Atsushi Thnaka', Toshiyuki Ohtsuka', yoshiko
Abe', Hiromi Tanabe' and Yasuo Yamamura'

'Yamanashi Institute of Environmental Sciences, Japan
' lbaraki University, Japan

T .  H a r a n o ,  A .  T a x a r a ,  T .  O r c y r a ,  E .  A 6 s ,  X .  T a n a 6 s , . E .
Euauypa. *oboclantreg n aogoo6ueH .gByx coauecarno
rrpoldgpacrarortrprx BldgoB Polygonum Ha uuraKosorZ nycrlrHe rra
aepxxeri rT)an!file Jreca ByJrKaHa ilygela

ln upper t imberl ine of Mt.  Fuj i ,  basalt ic scoria desert  spreads in a great extent,
and only a few species can establish such a volcanic scoria desert. Polygonum
cuspidatum (Pc) and Polygonum weyrichii (Pw) are well known as pioneer
species around alpine t imberl ines of Mt.  Fuj i .  Pw has deeper and thicker tap root
and thicker stem. The growing season of Pw is one month shorter than that of
Pc.

The diurnal changes of net photosynthet ic rates (Pn),  leaf conductances to water
vapor (gleaf)  and leaf water potent ials {XPP) were measured on a mid summer
day Uul.  25l , ,  a late summer day (Sep. 5) and an autumn day (Sep. 28).  The
relat ionships between inter-cel lular CO2 concentrat ion (Ci)  and Pn were also
measured. Water relat ional parameters were obtained from the Pressure-Volume
analysis ( the PV curve).  Pw has higher gleaf than that of  Pc. Pw maintains high
Pn by opening stomata. The longer growing season in Pw wi l l  be important for
photosynthet ic product ion of this species.

As the gleaf was higher in Pw than that in Pc, t ranspirat ion rate was higher in
Pw than that in Pc. Li t t le di f ferences were observed in dai ly pattern of XPP
between the species. Higher water loss from leaves in Pw caused by higher gleaf
might be supported by higher soi l - to- leaf hydraul ic conductance. The minimum
values of XPP in dayt ime were nearly turgor loss point in both the two species.
As the leaf water relat ional parameters obtained f  rom PV curves were not
di f fered between species, the abi l i ty of  leaf drought tolerance was not di f fered
between species.

These facts indicate that Pw, having shorter growing season, maintains high pn
by opening stomata that was supported by high soi l - to- leaf hydraul ic
conductance guaranteed by morphological  character ist ics such as deeper and
thicker tap root system and thicker stems. In contrast,  Pc maintains high Pn by
having higher abi l i ty of  photosynthesis in lower Ci.  The longer growing season in
Pw wi l l  be important for photosynthet ic product ion.
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The Comparative Analysis of Southern and Eastern
Kamchatka Hot Spring Flora and Vegetation

Valentina Yu. Neshatayeva

Komarov Botanical lnstitute, Saint Petersburg, 197376, Russia

B.D. Heuraraeaa. CpaaruaeensnurZ asafl![g ilnopu r
pactr!{trerbnoctr'rt Fopnq!&x }tcrounttKos ptcrrofi r gocroqnotZ
Kautrarxr

The f  lor ist ic composit ion and the structure of the thermophi lous plant
communit ies and aggregat ions of 7 hot spr ing areas have been studied at the
South Kamchatka Nature Reserve (Southern Kamchatka) and the Kronotsky
Nature Reserve (Eastern Kamchatka). The species diversity of the Kronotsky
Nature Reserve thermophilous vegetation (5 hot spring areas were studied) was
represented by 120 vascular plants including only 6 obl igatory thermophi l ic
species: Ophioglossum thermale, Fimbristylis ochotensis, Lycopus uniflorus,
Stachys aspera, Carex oxyandra var. pauzhetica, Spiranthes sinensis.

The plant cover of two hot spring areas at the territory of the South Kamchatka
Nature Reserve was characterised by 78 vascular plant species of 25 families. lt
was found that 10 species occured at the thermal f ie ld areas with the soi l
temperature from SOoC to TOoC: Carex appendiculata, Carex oxyandra var.
pauzhetica, Oreopteris quelpaertensis, Lycopus uniflorus, Agrostis pauzhetica,
Calamagrostis purpur€o, Trientalis eurcpaea, Artemisia opulenta, Cirsium
kamtschaticum, Glyceria alnasteretum. Only 3 of them were considered to be
obligatory thermophilic lAgrostis pauzhetica, Lycopus uniflorus, Carex oxyandra
var. pauzhetical.

The f lor ist ic composit ion of the thermal si tes was mainly formed by plant species
of the neighboring vegetation with the exception of several stenotopic
thermophi l ic species. The thermophi lous community types considerably depended
on the lat i tudinal zone, the al t i tudinal bel t ,  the cl imatype and the chemical
composit ion of the hot spr ing water and substratum.
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A New Vegetation Map of Mt. Etna (a Volcano in Southern
Italy)

Emilia Poli Marchese

DACPA Sez. Biologia ed Ecologia vegetale, UniversitA di Catania Via Etnea,
44O 95128 Catania, ltalia
E-mail: polim@tin.it

epol i@mbox.unict . i t

3. Ilonr-Mapue. Hoaas Kaptra pactrldreJrr'lloctr'r ByrKaHa Srna
(roxHan t4nanme)

As vegetat ion maps g ive in format ion about  the p lant  cover  of  an area at  a
par t icu lar  t ime,  they are par t icu lar ly  prec ious documents when they regard an
act ive volcano which is  subject  to  cont inual  changes.

The f i rs t  map showing the vegetat ion on Etna was real ized by th is  author  et  a l .
about  2O years ago.  Given that  in  the last  20 years there have been more than
10 new lava f lows i t  was considered necessary to draw up a new map.  We have
therefore done th is  and the new map is  complete ly  d i f ferent  f rom the o ld one,
a lso because of  the cr i ter ia  adopted in the f ina l  drawing up.

The a im of  th is  work is , to  present  the new map.  l t  was real ized on the basis  of
numerous geobotanical  surveys -  main ly  carr ied out  wi th a phytosocio logical
method -  and wi th the help of  photo- interpretat ion.  The car tographic types
were def ined a lso tak ing in to considerat ion physiognomic and st ructura l  aspects
of  the vegetat ion and i ts  dynamics.

The map,  in  colour ,  makes i t  possib le to see the d i f ferent  a l t i tud inal  bel ts  of  the
vegetat ion,  wi th in which d i f ferent  s t ructura l  types of  vegetat ion -  in terpreted
according to thei r  dynamics -  can be ident i f ied.  Among the pr inc ip le s t ructura l
types,  a lso open format ions can be ident i f ied.  l t  is  easy to see the new lava
substrates,  which host  var ious stages of  p lant  co lonizat ion.  Specia l  symbols
mark s i tes worthy of  at tent ion for  thei r  ecological  and b iogeographic s igni f icance
or thei r  importance for  sc ient i f  ic  or  envi ronmental  educat ion purposes.  The
deta i led i l lust rat ive text  on the back of  the map makes i t  easier  to  understand.

This map,  showing as i t  does the present  p lant  d is t r ibut ion in  a cont inual ly
changing volcanic terr i tory,  represents a usefu l  tool  for  the management of  the
terr i tory in  the Mt.  Etna Natura l  Park.

I

Abstracts of poster presentations 44

4



Active Explosive Vorcanism tmpact on Late preistocene
Palaeolandscapes of southern Kunashir lsland, Kuril
lslands

N.G. Razjigaeva, L.M. Mokhova
Pacific Insititute of Geography, Far East Branch, Russian Academy of Science,Vladivostok, Russia

H.f . Paslofl:aeea, JI .M. Moxosa. Btrgnue aKtlldBrroFo
ByrKaH,nSMa' ''a'oSAHerurerzcnoqeHoB're naJreoJra'.qrua(lru roxrrorZcracrr octrpoBa Kynaurrp (Kypnnn)

Active explosive volcanism controlled the development and evolution of south Kunashirlandscapes at second half of Late Pleistocene. Two major phases of explosive activity ofGolovnin Volcano have been dated about 38-43 and so-sz ka, calderaforming eruption ofMendeleev Volcano took place about 38-39 ka. Eruptions and following reworking oftephra led to formation of thick layer of deposits (Belozrsky Beds), composed ofpyroclastig fruviar, proruviar, racustrine, and swamp facies. The peat bogs, deveroped atthe time of decreasing of volcanic activity, indicate the phases of vegetation development.
Phase of development of dark-coniferous forests and swamps within drained shelfsoccurred at 38-48 ka ago. Picea glehnii became the main component of the coniferousforests on Pacific coast, and picea ajanensr's - on the okhotsk sea coast. At presentsimilar dark-coniferous forests are developed on the North Kunashir and south lturup. Roleof birches increased at the middle of this phase coniferous forests were completelydestroyed around the. volcanoes at the beginning of eruptive phu.e "nd pinus pumilaplays a primary role in the pollen assemblage.
Phase of open-woodrand birch forests with wide deveropment of Arnus and swampassemblages with cyperaceae, Ericaceae, and Ranunculaceae on lowlands indicatesclimatic deterioration and high humidity. Development of pinus pumila wasn,t connectedwith timberline shift and reflects the distribution of pioneer vegeralon on tephra, andcomposed thick ailuviar-proruviar train around Gorovnin Vorcano.
Phase of broad-leaved forests reflects the distribution of woodlands with ouercus,Juglans, Acer, Fraxinus, carpinus, syringa 

.and birches. High content of herb poilenindicates the deveropment of grassrands with Gramin"u", irt"-i. ia, compositae, andcyperaceae on wetlands. The pollen spectra corresponds to Last Interglacial, becauseabout 31 ka Hokkaido was occupied by coniferous forests with bircnes.
Phase of open-woodland birch forests with some conifers and plots with shrub birchesand Alnaster is divided at the end of Late Pleistocene. poilen spectra was recerved fromburied soil of eolian sandy loam, covered Belozersky Beds.
so' the deposits record two warmings within South Kurile region at 4g-3g ka and about30 ka' divided by well pronounced cooling. weak cooling about 41-46 kadid not causemajor landscape changes' Volcanogenic sriccessions, connected with intensive eruptions,play primary rore in vegetation changes on a background of crimatic changes.
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Diversity of Andisols on the Kamchatka Peninsula

Sergei A. Shlyakhov

Institute of Biology and Soil Science FEB RAS, Vladivostok, 690022, Russia

C.A. l l lrrsxoe. Pagxoo6pa5re aHAocoJreir aa Kanrrarre

Andisols  are located d i rect ly  in  the p laces of  recent  vo lcanic act iv i ty  a long the
eastern coast  of  the Kamchatka peninsula are studied.  Signi f icant  amounts of
volcanic e jecta (ash,  pumice,  c inders etc. )  fa l l  repeatedly on the sur face of  the
soi ls  f rom the atmosphere.  Therefore,  marks of  pedogenesis in  thei r  prof i les are
expressed less than the l i tho logical  s t rat i f icat ion.  ln  the Russian soi l  c lass i f icat ion
such substrata named as volcanic ash st rat i f ied soi ls .

ln  1998 the two locat ions were studied:  1)  area near Karymskiy volcano;  2)
Tolbachik Dol  re lated to the Kluchevskaya volcanic group.

Andisols  found c lose to volcano Karymskiy consist  of  the layers of  igneous
mater ia l  (b lack and l ight-gray to whi t ish)  and bur ied O and A hor izons.  Bot tom
par t s  o f  so i l s  have  t yp i ca l  g ray i sh -b rown  co lo r ,  wh i ch  d i sgu i se  so i l ' s
st rat i f icat ion.  The morphological  propert ies permi t  to  d is t inguish Andisols  of
tundra,  meadow, Pinus pumi la and dwarf  a lder  th ickets,  wet lands (near
Karymskaya r iver) ,  young lava f lows wi th pr imary vegetat ion and geothermal
f ie lds (wi th act ive geysers) .  The last  k ind of  so i ls  is  d i f fered f rom other  soi ls  of
th is  terr i tory by much f iner  texture,  much lesser  expressed st rat i f icat ion and
uni form color  of  prof i le .  In  terms of  Soi l  Taxonomy most  pedons are Cryands
wi th the except ions of  Andisols  wi th aquic condi t ions (Aquands)  and soi ls  of
geothermal  s i tes.

In the Tolbachik Dol  so i l  p i ts  were opened in several  s i tes a long a t ransect
between the North Vent  and the South Vent  of  the spl i t  erupt ion 

' l  
975 -  1976.

Larch forest  occupied th is  terr i tory recent ly .  l t  was par t ly  exterminated,  par t ly
damaged by the erupt ion.  Forests soi ls  were bur ied by tephra.  Examined soi ls
consist  of  layers of  igneous mater ia l  (b lack and l ight-gray to whi t ish)  and bur ied
A and AC hor izons.  The th ickness of  the sur f  ace tephra layer  decreases
southward f rom 238 to 20 cm. Soi ls  on young lava have very s imple prof i le
st ructure.  AC hor izon under l ied by lava boulders occurs beneath the recent
c inder  layer .
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Biomass, Net Primary Production and Chronological
Change of Carbon Storage of a Pinus densiflora Forest
Established on a Lava Flow of Mt. Fuji, Central Japan

Hiromi H. Tanabe', Yoshiko Abe', Tbshiyuki Ohtsuka', Takashi
Nakano' and Shigeru Marikot

'  Nature Information Service, Kodachi 5963-2-204, Kawaguchiko,
,  Minamitsuru-gun,  Yamanashi  401-0302,  Japan

'Yamanashi Institute of Environmental Sciences, Kenmarubi 5597-1,
Kamiyoshida, Fujiyoshida, Yamanashi 403-0005, Japan

' Institute of Biological Sciences, University of Tsukuba, Tsukuba,
lbaraki  305-8572,  Japan

X .  Tana6s ,  E .  A6s ,  T .  O rncyxa ,  T .  I l axaxo ,  C .  Mapr ro .
Euouacca, nepBrrqrras qpo,qyKTulBaocrb r BpeMexrras
rl455555MeHirr/rBocnb SanacoB yrJrepo,qa B Jrecax Pinus densifTora
c(lopur'rlapoBaHnbrx Ha JraBe BynKarra ,Fygslr (Ilexrpaual,l.aa Anolaual

Pinus densiflora Sieb. et Zucc. is a woody species that occurs in the early stages
of primary succession. To determine how Pinus densiflora can dominate on new
substrates,  we assessed above- and belowground b iomass,  net  pr imary
product ion (NPP) and chronological  change of  carbon storage (growth of  woody
parts and leaf production on a carbon basis) in a mature Pinus densiflora foresl
establ ished on a lava sur face of  Mt .  Fuj i ,  centra l  Japan.  Soi l  prof i les suggest  that
th is  forest  is  the f i rs t  to  be establ ished on the lava f ie ld in  pr imary succession.
The soi l  depths were only 7.5-29.0 cm. The mean percentages of  the tota l
n i t rogen and tota l  carbon of  the dry weight  of  the soi ls  were O.83 % and
40.11 o/o,  respect ive ly .  Tota l  b iomass was 232.78 Mg ha' ' ,  o f  which JO o/o was
in the stems and 24 o/o was in the roots.  The f ine root  b iomass was 1 .28 o/o of
the tota l  b iomass.  Recent  tota l  NPP of  the forest  reached 10.02 Mg ha' '  yeai '  ,
which corresponds to values repor ted for  other  cool  temperate p ine forests on
mature substrates.  Carbon storage s l ight ly  increased as the stand age increased
from 30 to 85 years.  The f ine root  product ion was about  46 % of  the tota l  NPP,
a value that  is  re lat ive ly  smal l  in  v iew of  the h igh soi l  C/N rat io  (48.95) .  The p ine
trees appear to ut i l ize mineral  nutr ients taken up by associated mycorrh izae.  The
relat ive ly  h igh tota l  NPB the smal l  root /shoot  rat io  and maintenance of  carbon
storage in spi te of  the h igh soi l  C/N rat io  suggest  that  the p ine t rees have an
associat ion wi th mycorrh izae.
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The Life Strategy of Pennellianthus frutescens (Lamb.)
Crosswhite (Scrophulariaceae) in Colonization of Materials
of Volcanic Eruptions

Valentina P Verkholat

Institute of Biology and Soil Science, Vladivostok, 690022, Russia

B. II. Bepxo.nar. Crpanerras Pennel]-ianthus frutescens
(L:mtr. I Crosswhite (Scrophulariaceae) s oceoen:'rrrz.

MatrepldaJr oB B yJrraHldqre cKlrx lase epxexrarZ

The populat ions of  Pennel l ianthus f rutescens were studied in  August  2OOO on
the s lopes of  vo lcano Chikurachki  ( ls l .  Paramushir )  in  the scopes of  pro ject
" ln f luence of  the b iggest  erupt ions of  Kur i ls  and Kamchatka on vegetat ion"
supported by NGS. For  the f i rs t  t ime the qual i ta t ive and quant i ta t ive
character is t ics of  the main age stages ( juveni le ,  immature,  vegetat ive and
generat ive)  and thei r  var iants were obta ined.

We studied the age st ructure of  several  populat ions of  Pennel l ianthus on the
eastern s lopes of  vo lcano wi th 1986 tephra layer  th ickness ranging f  rom 17 to
27 cm. The stage of  act ive invasion of  the species on the f ree of  vegetat ion
substrates is  character ized by prevai l ing of  younger p lants at  juveni le ,  immature
and ear ly  vegetat ive age stages.  At  the moment,  when the roots reach bur ied
soi ls ,  the in tensive increase of  aboveground b iomass ( increasing of  number of
shoots and i ts  height)  was observed.  The por t ion of  younger shoots is  decreased
and generat ive indiv iduals dominate in  populat ions.  The increase of  c lones in  s ize
and thei r  c los ing leads to the format ion of  monodominant  communi t ies.
Fastening of  tephra takes p lace due to the branchy main root  wi th wel l
developed systems of  supplementary roots.  The aboveground shoots prevent  the
tephra b lowing out  and accumulate organic mater ia l  wi th in an area covered by
indiv idual .  Wi th the colonizat ion of  another  p lant  species the c lone may spl i t  in to
the several  c lones.  As the cover  of  a l ien p lants increases,  Pennel l ianthus cannot
res ls t  the shade and d isappears f rom new formed communi t res.

Because of  the fast  root  growth,  Pennel l ianthus behaves on barren unstable
tephra as an act ive p ioneer species promot ing the substrate stabi l izat ion and
improving condi t ions for  co lonizat ion of  tephra deposi ts  by new species.

I
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