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Abstract

Rainio, Heikki: TUUPOVAARAN REUNAMUODOSTUMA — SALPAUSSELKIEN IKAINEN
REUNAMUODOSTUMAJAKSO POHJOIS-KARJALASSA ITR-SUOMEs_SA

Pohjois-Karjalasta kuvataan aikaisemmin pdHosaksi tuntematon, Virtsilidstid
Tohmajdrven ja Tuupovaaran kqptta Ilomantsiin‘ulpttuva‘regﬁamuodOStuma-

jakso, joka nimet#in Tuupovaaran reunamuodostumaksi. Se__ on muutamine

lyhyine katkoksineen SO;kilometria pitké, N-S ja SSW?N&E-suuntainen ja

kulkee 12—22 kilometrin pddssi II Salpausselin distgalipuolella. Sen

JBaltian jéﬁjérveeg.jé paikalliseen Loitimon jaﬁjarvgén‘syntyneet osat ovat g
pddasiassa glasifluviaalista ainesta, sﬁpra-ak§éét;i§é#,psat taas koostu-

vat pddosaksi moreenista ja ovat paljon glasifluviaalisia osia pienempii.

Tuupovaaran reunamuodostuma on yahan I Salpausselkii nuorempi, mutta
selvdsti II Salpausselkii vanﬁempi. Se osoittaﬁ, etééi manner jditikdn
reuna jatkunut I Salpausseldn synnyn aikana VartsilagtavKiihtelysvaaran
jaLllomangsin Selkakankaan viliselle ;eunamﬂbdostumaiaksolle ja ettd

manner jédtikkd perddntyi Ilomantsissa nopeammin kuin muualla.

Tuupovaaran reunamuodostuman itdpuolella 2—5 kilometrin pHissi oleva
Otmenen harjukompleksi on kahden uurteiston rajalla. Se on sen ja

rakenteensa perusteella saumamuodostuma.



Heikki Rainio

TUUPOVAARAN REUNAMUODOSTUMA — SALPAUSSELKIEN IKAINEN
REUNAMUODOSTUMAJAKSO POHJOIS-KARJALASSA ITA-SUOMESSA

Johdanto

Pohjois-Karjalassa on 12—-20 kilometrin pddssd Toisen Salpaus-
selan (Rainio 1972) distaalipuolella viitisen kymmentd kilo-
metrialpitka reunamuodostumajakso, jota on kuvattu aikaisem-
min klrjalllsuudessa vain eteldpddstiddn. Se kulkee Vdrtsildn
Pykalavaarasta Tohmaj&fven Kankaankyldn ja Pekkulan kautta
L01tim03arven itdpuolelta Tuupovaaran kirkonkyldn ldhelle.
Sieltd se ﬁatkﬁu pohjoiskoilliseen Ilomantsin Herajirven
kautta“’ja Perttivaaran luoteispuolitse Haapovaaran lihelle.
Sen jaikeén éiﬁa el enii voi seurata. Sijainnin perusteella
jotka v01daan tehda sen kulusta ja ominaisuuksista, ovat
tdrkeitd selv1tettaessa Poh301s-Karjalan Salpausselklen ajan
degla51aat10ta. L

Seuraavassa t4sti reunamuodostumajaksosta puhuttaessa kidyte-
td4n reunamuodostuman tai ‘Tuupovaaran reunamuodostuman nime&

sen mukaan kuin selvyys vaatii.

Ensimmiinen Salpausselki

Yleisesti hyv&ksyﬁé&n se, ettd I Salpausselkd ulottuu iddssa
Vdrtsilddn Sdiperinjdrven seudulle (ks. esim. Repo ja Tynni
1967, s. 134). Patsolan reunatasanne on sen koillisin osa.
Sen pohjois- tai koillispuolisesta jatkeesta ei ole yksi-
mielisyyttd.

I Salpausseldn koillisosaan tasanteiden osoittama jd&n reunan
yleissuunta on N 30°E ja Patsolan tasanteen proksimaalirin-
teen N 25°E,’toisin sanoen suurin piirtein pohjoiskoillinen.

Tdmdn osan, Muskon, Kaurilan ja Patsolan tasanteiden jyrkén-
partaan korkeus peruskartoilta luettuna on 110 metri&d meren-
pinnasta, mikd siis on B I:n korkeus tdlld seudulla.



Kallioperd .

"The bedrock of the area is divided geologically into two
complexes: 1. The old basement gneiss or the granite gneiss
complex in the eastern part of the area. 2. The Karelidic
schists or Karelides in the western part‘Qf the area.”
(Nyksnen 1971, s. 95) -

Aikaisemmat tutkimukset

Ramsay (1891, s. 6) mainitsi, ettd Loitimoj&fven ympdrist8s-
s oli laajoja hiekkakentti# ja moreenikerrostumia, jotka
nidyttivit kuuluvan uloimpaan reunamoreeniin eli I Salpaus-
selkd8n. Tdl11l4 hdn saattoi tarkoittaa tdssd kuvattavaa reuna-
muodostumaa vhtd hyvin kuin Loitimon ympdristdn suuria

kompleksisia harjuja.

Rosberg oli k&dynyt tutkimassa Ramsayn viitteiden perusteella
Loitimojdrven pohjoispuolista seutua, mutta ilmeisesti vah&n
liian l&nnest#, koska h#n ei ollut 1l8ytdnyt "Huhtilammen ja
Kluostarinvaaran vdliltd mit&&n" (Rosberg 1899, s..31—32).

Joensuun maalajikartan selityksessd mainittiin, ettd "Janis-
joen itdpuolella Pohjois-Tohmajdrvelld juoksee S-N-suuntaan
monessa kohden keskeytynyt harjujono, jota on pidettédva
ulommaisen Salpausselén pohjoisimpana jatkona". Selityksen
mukaan reunamuodostuma pddttyi tasanteeseen, jolla tarkoitet-
tiin ilmeisesti Murtojdrvenkangasta. Selitys mainitsi myds
Loitimonjdrven kaakkois- ja pohjoispuoliset harjut, jotka
olivat "osaksi myds reunamuodostuman luonteisia". Tdll&d
tarkoitettiin mahdollisesti Tuupovaaran reunamuodostuman
poikki Tuupovaaran kirkonkyldn kohdalla kulkevaa harjujaksoa.
SelitYksenvtekijét saattoivat myds tulkita Loitimonj&drven
itdpuolisen reunamuodostuman osan t&hdn harjujaksoon kuulu-
vaksi, siksi mutkikas on glasiaalisten muodostumien

kompleksi tuolla seudulla (Frosterus & Wilkman 1917, s. 51

ja 81).



Leiviskd (1920, s. 110 ja 228) mainitsi my®s lyhyesti J&nis-
joen itdouolta pohjoiseen kulkevan "harjuketjun" (Askette),
joka "péhjoisempana loppuu vaaramaastoon" ja jossa "voimme
ndhdd Salpausseldn suoran jatkeen". Leiviskdstd siind oli
myds pitkittdisharjun piirteitd. Hdn tarkoitti harjuketjul-
laan etelaisfa, Pekkulaan tai Murtojdrvenkankaan reuna-
tasanteeseen pdidttyvdd jaksoa.

Rainio mainitsi tdm&n tutkimuksen aiheena olevan reunamuodos-
tuman pohjoisosan pohjoismaiden kvartdidrigeologien yhdistyk-
sen NORDQUAn vuoden 1978 kenttdretkeilyn opasmonisteessa
(Rainio 1978), samoin kuin Helsingin yliopiston opiskelijoi-
den kentt&dretkeilyn opasmonisteessa (Rainio 1980). Viimeksi
mainitun liitekartakkeessa (s. 13) ja myShemmin Pohjois-
Karjalan l8ssimaita kdsittelevdn artikkelin (Rainio 1982)
kartakkeessa ndkyi koko tédssd kdsiteltdvd reunamuodostuma.

Salminen tarkoitti mahdollisesti osittain t&mdn tutkimuksen
aihetta mainitessaan "the marginal formation associated with
Salpausselkd I and which runs from Vidrtsild wvia Tuupovaara
and Kovero to Aittovaara" (Salminen 1980, s. 19). Sen perus-
teella, mita han esitti kartakkeella (s. 14), hdn saattoi
tarkoittaa Tuupovaaran etel&dpuolisella osalla myds suurta
harjujaksoa, joka mainittiin edelld Frosterﬁksen;ﬁaWilkmanin
kdsityksid@ selostettaessa. Salmisen kartakkeessa osoittama
Tuupovaaran kirkonkyldn, Koveron ja Aittovaaran v&dlinen jakso
on pitkittéisharju, jossa on deltalaajennuksia. Laajennukset

edustavat Tuupovaaran reunamuodostumaa nuorempia jd&nreunan

asemia.
Hirvas (1980) ja Ignatius et all. (1980) esittdvdt - tosin
pienimittakaavaisissa kartakkeissa - t&dltd alueelta jd&n-

reunan asemia, joihin t#ssi on aihetta ottaa kantaa.

Vaikka Revon (1957) tutkimus rajoittuikin t&min tutkimuksen
alueen linsiosaan, se pitee mannerjd&tikén liikkeiden osalta
tdhdnkin. Sen mukaan vanhin jddn liike t&lld seudulla oli
pohjoisluoteesta, sitd seuraava luoteesta tail l&nsiluoteesta.
Viimeisin, l&ntinen j&ddn liike ulottul Toiseen Salpausselkd&n



asti jiin mahdollisesti edettyd uudelleen pienen perddnty-
misen jdlkeen (Repo 1957, s. 138-—143).

Kenttidtutkimukset ja korkeustiedot

Titd tutkimusta varten kartoitettiin maastossa koko reuna-
muodostumajakso, tehtiin uurrehavaintoja ja 27 kivilaskua,
joista 16 on reunamuodostuman proksimaalipuolelta, neljd
itse reunamuodostumasta ja seitsemin sen distaalipuolelta.
Reunamuodosfuman erilaisissa ympdrist&issd syntyneisté
osista vaaittiin kuusi poikkiprofiilia.

Tdssd tutkimuksessa ilmoitetut korkeudet on luettu perus-
kartoilta.

Tuupovaaran reunamuodostuma

Tuupovaaran reunamuodostuma alkaa eteldpddssddn Pykdldvaa-
rasta, joka on nelisen kilometrid I Salpausselk&ddn kuuluvan
Patsolan tasanteen NNW-puolella. Se on sielld noin kahden
kilometrin pituinen, 200—800 metrin levyinen, N-S-suuntainen
eteldosastaan selvd reunatasanne, jonka laen korkeus on
110-115 metrid merenpinnasta.

Kilometrin p&d&ssd Pyk&dldvaaran reunatasanteen proksimaali-
puolella on toinen, kuuden kilometrin pituinen, pohjois-
eteldsuuntainen Kankaankyl&n seldnne. Sen leveys vaihtelee
sadasta metristd 400 metriin ja korkeus muutamasta metristd
25 metriin. Sorakuoppien perusteella se koostuu pddasiassa
glasifluviaalisesta aineksesta, jota peittdd proksimaali-
puolelta ohut moreenivaippa (kuva 2, profiilit 1 ja 2).
Glasifluviaaliselle reunamuodostumalle tavallisia tasanne-
osia siind ei ole muualla kuin Pekkulassa, missd tasanteen
korkeus on noin 110 metrid merenpinnasta.

Pekkulassa korkea kalliomaasto katkaisee reunamuodostuman
pienelld matkalla, jonka jdlkeen se jatkuu kilometrin ja
katkeaa uudelleen supra-akvaattiseen maastoon.



Jakso jatkuu noin nelj&n kilometrin katkon jdlkeen NNE-
puoclella kolmisen kilometrid pitk&dlld, 115 metrin tasoon
kasvaneella Murtojdrvenkankaan tasanteella.

Kankaankyldn seldnteen ja Murtojdrvenkankaan tasanteen vdli-
sen linjan proksimaalipuolella vajaan kahden kilometrin p&&s-
sd on noin kaksi kilometrid pitkd ja 600—800 metrid leved
Hukkalan reunatasanne (kuva 2, profiili 5), jonka korkeus on
115 metrid merenpinnasta. '

Murtojdrvenkankaan ja Loitimojdrven vdliselld kuuden kilo-
metrin supra-akvaattisella alueella reunamuodostuma on
katkonainen pienien moreeniseldnteiden ja -kumpujen joukko.
vdhdn Loitimojdrven eteldpuolella siihen kuuluu noin nelié-
kilometrin laajuinen, topografialtaan hyvin rikkonainen
Mustanlammen delta, jonka kapea lakitasanneosa on 130 metrin

korkeudella merenpinnasta.

Loitimoj&rveen itdpuolella pistdvdn Kuljunniemen etel&dk&r-
jestd reunamuodostuma jatkuu katkeamattomana viitisen kilo-
metrid Tuupovaaran kirkonkyl&n l&nsipuolelle. T&hdn Kuljun-
niemen jaksoon kuuluu proksimaalipuolella reunamuoreenivalli
ja distaalipuolella 125-130 metrin korkeuteen kasvanut, jopa
400 metrid leved reunatasanne (kuva 2, profiili 6).

Kuljunniemen ja sen eteldpuolisen Mustanlammen itdpuolella
2—5 kilometrin p&issd kulkee samansuuntaisena Otmenen suuri
harju, jossa on my&s reunamuodostumaosia. Sitd Frosterus ja
Wilkman (1917, s. 81—-82) lienevdt tarkoittaneet edelld
mainitusta (katso s. ) harjusta puhuessaan. Vdhdn Tuupo-
vaaran kirkonkyldn eteldpuolella harju k&ddntyy luoteeseen ja
vyhtyy reunamuodostumaan kilometrin pdidssd kirkonkyldn lédnsi-
puolella. Harju jatkuu reunamuodostuman proksimaalipuolella
Lastujdrven itdrantaa NNW-suuntaan:

Reunamuodostumassa on Tuupovaaran kirkonkyl&n kohdalla kahden
kilometrin katkos. Kirkonkyldn koillispuolelta se jatkuu
melkein katkeamattomana moreenisel&dnteend noin 13 kilometrid
NNE-suuntaan 145-200 metrin korkeudella. Tdmdn Herajdrven
jakson eteldosan muodostaa seitsemdn kilometrin matkalla



5—10 metrid korkea ja 30—100 metrid leved moreeniseldnne.
Ilomantsin Herajidrven viliselld kannaksella se levi&dd aina
250 metrii levedksi ja 25-30 metrid korkeaksi (kuva 2, pro-
£iilit 3 ja 4). Vdlill3d siind on kaksi rinnakkaisseldnnetta.
Se jatkuu korkeana ja levednd nelisen kilometrid Ilomantsin—
Joensuun maantien pohjoispuolelle ja pienempdnd vield kaksi

kilometrid.

Herajidrvelld on aivan reunamuodostuman distaalipuolella
185 metrin korkeuteen, 10 metrid Herajdrven pinnan tasoa

korkeammalle ulottuva harjutasanne.

Pohjoispdissddn reunamuodostuma kulkee katkonaisten ja pie-
nien moreeniseldnteiden joukkona Pirttivaaran luoteispuolit-
se Haapovaaran seudulle, minkd jdlkeen se ei endd jatku

selvdsti osoitettavana Jjaksona.

Tuupovaaran reunamuodostuman rakenne on yleensd tyypillinen:
glasifluviaalisia tasanteita proksimaalipuolisine suppineen
ja moreeniverhoineen tai selvisti distaalipuolen maastosta
erottuvia puskumoreeniseld@nteitd. Kankaankyldn seldnne on
poikkeus. Se muistuttaa muodostaan pitkittdisharjua tai
poikittaista moreeniseldnnettd. Senyaines on vdhien sora-
kuoppien perusteella suureksi osaksi glasifluviaalista.
Seldnteen proksimaalirinteelld ja laellakin on kuitenkin
moreenia ja sen pohjoinen Pekkulan tasanne on selvdsti reuna-
muodostuma. '

Tuupovaaran reunamuodostuma on sitd ldhempdnd Toista Salpaus-
selkdd (Rainio 1972) mitd pohjoisemmaksi menn#d&n. Pyk&ld-
vaaran tasanne on II Salpausseldstd noin 22 kilometrin pd&ssd,
Kuljunniemen reunatasanne 17 kilometrin ja Herajirven jakson
pohjoispdd endd 12-13 kilometrin p#dssid. I Salpausseldn
Patsolan tasanteen etdisyys II Salpausselistd on noin 25 km,
Muskon ja Kaurilan tasanteiden 23-24 km.

-



Mannerjddtikén liikkeet

Uurrehavaintojen mukaan mannerjddtikdén viimeinen liike oli
melkein l&ntinen tai vd&hdn ldnsiluoteinen Tuupovaaran reuna-
muodostuman synnyn ailkoihin (kuva 1). J&dn liike oli siis
kohtisuoraan reunamuodostumaa vastaan. Tdmd liike ulottui
reunamuodostuman ulkopuolellekin. Aivan muodostuman eteldosan
distaalipuolelle on 290°-295° -suuntaisia uurteita kymmen-
kunnan kilometrin pd&ssd. Loitimoj&rven kaakkoispuolelle ne
ulottuvat nelisen kilometrii distaalipuolelle, Otmenen harju-
kompleksin l4nsilaitaan. Tuupovaarasta pohjoiseen ei reuna-
muodostuman distaalipuolella ole selvdsti l&ntisid uurteita.
Nditd l&ntisid uurteita lukuunottamatta distaalipuolella ovat
vallitsevina luoteiset tai pohjoisluoteiset uurteet.

Kivilaskut on oheisessa piirroksessa (kuva 3) jadrjestetty
Karelidien rajalta jd&n liikkeen suunnassa mitatun matkan

mukaiseen jdrjestykseen.

Karjalaisten liuskeiden ja pohjagneissin vdlinen NNW-kulkui-
nen raja on 2-16 kilometrin pddssd Tuupovaaran reunamuodostu-
masta Pyk&dl&vaaran ja Tuupovaaran vdlilld (kuva 2). Jddtikdn
viimeisen liikkeen suunnassa mitattuna se on vdhdn enemmdn.
Jd8tikdn kuljetusta ja liikesuuntia selvitettdessd kivilasku-
jen avulla on siis karjalaisten kvartsiittien ja kiille-
liuskeiden md&réd tdrked.

Kiilleliuskeiden ja kvartsiittien m&&rd vdhenee nopeasti
kuljetusmatkan pidentyessd. Neljdn kilometrin j&dlkeen niiden
mddrd on alle 10 %, kuuden kilometrin j&dlkeen alle 5 %,
yleensd vain 1-2 %. Reunamuodostuman Hukkalan tasanteessa
vdhintd4n kuuden kilometrin kuljetusmatkan pddssd on kiille-
liusketta ja kvartsiittia kumpaakin kuusi prosenttia, Kuljun-
niemen reunatasanteessa 18 km:n kuljetusmatkan pd&dssd kaksi
ja seitsemdn prosenttia ja Murtojdrvenkankaalla ja Mustan-
lammen deltassa yhteensd 1,5 % kummassakin. Tuupovaaran ldhel-
1§ reunamuodostuman distaalipuolella kvartsiitin m3drd on
suurehko kahdessa kivilaskussa. Niiden ja Kuljunniemen kivi-
aineksen kvartsiittipitoisuuteen on saattanut vaikuttaa jokin
kallioperdkartalta puuttuva kvartsiittiesiintymi.



Pddtelmid

Tuupovaaran reunamoreenin reunamuodostumaluonne on selvd
rakenteen ja sen perusteella, ettd j&d&tikén viimeisen liik-
keen uurteet ovat kohtisuorassa sitd vastaan.

Baltian jd4jdrven piirissd olleessa eteldpdidssid reunamuodos-
tuma on suureksi osaksi glasifluviaalista ainesta. Siihen
kuuluu seldnneosia ja tasanneosia. Reunatasanteet ovat
kasvaneet 110—115 metrin eli suunnilleen B I:n tasoon. Tdmd
osa pddttyy Murtojdrvenkankaan reunatasanteeseen, jonka NNE-
puolisella supra-akvaattisella alueella reunamuodostuma koos-=
tuu matalista moreenisel&dnteistd ja -kummuista.

Loitimojdrven ympdristén vesien nykyisen lasku-uoman, J&nis-
joen laakso oli Tuupovaaran reunamuodostuman syntyessd jda-
tikdn alla. Loitimojdrven it&puolella oli ilmeisesti j&d&-
jdrvi, jonka pinta 0li Mustanlammen ja Kuljunniemen tasantei-
den ja l&heisten harjutasanteiden korkeuksien perusteella
noin 130 metrin korkeudella eli noin 15 metrid Baltian ja&-
jdrven pintaa ylempané. Jddjédrven piirissd olleet reunamuo-
dostumajakson osat koostuvat suureksi osaksi glasifluviaali-
sesta aineksesta, jonka proksimaaliosassa on reunamoreeni-
seldnne.

Tuupovaaran kirkonkyldn NE-puolella reunamuodostuma kulkee
pddasiassa supra-akvaattisella alueella. Se koostuu lihes
kokonaan moreenista. Suurimmillaan t&md jakso on Herajdrven
seudulla, missd on ollut pieni j&d&djirvi piitellen heti reuna-
muodostuman distaalipuolella olevasta harjutasanteesta. On
perusteltua olettaa reunamuodostumassakin olevan moreenin
ohella runsaasti glasifluviaalista ainesta j&ij&rven kohdalla.

Baltian j&djdrven ja Loitimon ja Herajidrven jiijirvien vaiku-
tuspiirissd syntyneet reunamuodostuman osat ovat selvidsti
suurempia kuin supra-akvaattisen alueen reunamuodostumat.
Ainakin Baltian jddjdrven ja Loitimon jdijidrven vaikutus-
plirissd olleet reunamuodostumat ovat piiasiassa glasifluviaa-
lista ainesta.



Revon esittdmd viimeinen ldntinen jddn liike ulottui tutkimus-
alueen eteliosassa 20—30 kilometrid IT Salpausseldn distaali-
puolelle, Otmenen harjukompleksiin asti. Kivilaskut osoitta-
vat vain sen, ettd kivialnesta on kulkeutunut l&nnen ja
luoteen vdliltd. Paikalliset kivet tulevat muutaman kilo-
metrin kuljetusmatkan j&dlkeen vallitseviksi.

Otmenen harjukompleksi ndyttdd olevan saumamuodostuma. Se on
kahden erisuuntaisen uurteiston rajalla ja siihen kuuluu
pitkittdisharju~- ja reunamuodostumaosia.

Tuupovaaran reunamuodostuman alku, Pykalavaaran reunatasanne
on 4—6 kilometrid I Salpausseldn tasanteiden osoittaman j&&n
reunan linjan takana. Kankaankyl&n seldnne on vield kilo-
metrin sitd taempana. Myds Pykdlivaaran ja Patsolan seudun
uurteiden suunta viittaa siihen, ettd Pykdldvaaran tasanne on

Patsolan tasannetta v&hdn nuorempi.

Baltian jd&djdrven piirissd syntyneiden reunatasanteiden
korkeudet eivdt poikkea I Salpausseldn tasanteiden korkeuk-
sista, joten Tuupovaaran reunamuodostuma ei sen perusteella
voi olla paljon nuorempi kuin I Salpausselkd.

Tuupovaaran reunamuodostuman kulku ja suhde I Salpausselkdin
osoittavat, ettei jd&n reuna ole ainakaan I Salpausselé&n
koillisten tasanteiden syntyessd jatkunut Kiihtelysvaaran ja
Ilomantsin Selk&dkankaan vdliselle reunamuodostumajaksolle
niin kuin Hirvas ja Ignatius et all. ovat esitténeet.

Se ettd Tuupovaaran reunamuodostuma on pohjoispddstdidn kym-
menisen kilometrid l&hempdnd II Salpausselkd&&d kuin eteld-
pddstddn, osoittaa, ettd jddn reuna perddntyi nopeammin
Ilomantsissa kuin muualla.
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Rainio, Heikki: THE TUUPOVAARA END MORAINE IN NO=DY KARELIA,
EASTERN FINLAND ~ AN ICE-MARGINAL FORMATION OF THE SAME AGE
AS THE SALPAUSSELKA RIDGES

Described in this report is a previously for the most
part unknown ice-marginal formation in the province of MNorth
Karelia extending from the parish of Vartsilid via Tohmajirvi
and Tuupovaara to the parish of Ilomantsi. The formation is\
given the name Tuupovaara End Moraine. Including a few short
gaps, it is 50 kilometers long, trends N-3S and S3W-NNE and
runs at distances varying between 12 and 22 kilometers from
the distal flank of Salpausselkd II. The parts formed in
the Balfic Ice Lake and the local ice lake of Loitimo consist
mainly of glaciofluvial material, while the supra-aquatic
parts, again, are composed mostly of till and are much smaller

than the glaciofluvial parts.

The Tuupovaara End Moraine is-slightly younger than Sal-
"pausselka I, but distinctly older than Salpausselkd II. This
indicates that.the margin of the continental ice sheet did not
extend during the formation of Salpausselka I from Vartsila

to the ice-marginal formation between Kiihtelysvaara and Selkad
kangas, and that the ice receded more rapidly in the Ilomantsi

area than elsewhere.

The esker complex of Otmeﬁ, which is located on the east
side of the Tuupovaara End Moraine at a distance of between tw
and five kilometers, rests on the'boundary between two differe-
Sets of striations. Judged on this evidence and by its struct::

ral features, it must be identified as an interlobate complex.
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TIHE TUUPOVAARA EHD MORAINE TN NORTH KARELIA, =ASTLRH FINLAND

- Al ICE RGIKAL FORMATION OF BAME AGh AS THE SALPAUSSLELKA
RIDGES

Introduction

In North Karelia there occurs a series of ice-marginal rora-
ations some {ilty kilometers long, which has previously been
described in the literature only for its szuthiern end. It runs
onn the distsl side of Salpausselka II, including; its ncrtheastern
continuation as described by Rainio (1372), at a distance of
cetwecen 12 and 20 kilometers Irom it. It runs from Pyxzdlidvaara,
in the rural municipality of Vartsila, via Hankeaniiyld and Pel-
tula, in the parish of Tohmajédrvi, along the castern side of
Loitimojarvi not far from the parish center of Tuupovaara, con-
tinuing from there in a north-northeasterly direction via iHera-
jarvi and on the northwestern side of Perttivaara to a point
close to Juapovagrg in the parish of Ilomantsi. ¥From thers it
cannot be followed any farther. Judging vy its situaticn, the
end mcraine originated during the formation of The Salpaussclki
ridges. The conclusions that can oe drawn regarded its trernd
and its features are of importance in solving problems connected
with the deglaciation in North Karelia at the time of origin of

the Salpausselk& ranges.

Ir the followong discussicn cof series of ice-marginal formations,

the designation 'end moraine' or 'Tuupovaara Iind Moraine' will be

]

used as the need for clarity might require.
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SalpausSelké T

The view has gained general acceptance that Salpausselkd I
extends inthe east to the vicinity of Sadperinjdrvi in the muni-
cipality of Vdrtsild (cf., e.g., Repo & Tynni 1967, p. 134).

The delta plain of Patsola is its most northeastern part. About

its ncorthern or northeastern extension, opinicn is divided.

The prevailing trend of ice margin indicated by the deltas
located at the northeastern end of BSalpausselkd8 I is K BOOE
and that of the proximal slope of the delta plain of Patscla

N 250E - in other words, by and large north-northeasterly.

The height of the distal edge of the Musko, Kaurila and Pat-
sola delta plains in this part of the sequence is 110 meters
above sea level, as calculated from the basic maps; and this

is thus the B I elevation in this region.

Bedrocxk

The bedrock of the area is divided geologically into two con-
plexes: 1 - The old basement gneiss or the granite gneilss com-
plex in the eastern part of the region. 2 - The Karelidic schists

{

or Karelides in the western part. (liykdnen 1971, p. 95).

Earlier investigations

Ramsay (1891, p. 6) noted that in the environs of Loitimojarvi
there were extensive sand and till deposits, which appeared to
velong to the outermost end moraine, or Salpausselkd I. By this
he may hav. meant the ice-marginal formation described here or

the large, complex eskers in the vicinity of Loitimo.
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Rosberg explored the area on the northern side of Loitimojdrvi
on the basis of Ramsay’s indications, but apparently too far to
the west, for between Huhtilampi and Kluostarinvaara he found

"nothing" (Rosberg 1899, pp 31-32).

In the explanatory text aécompanying the Joensuu map of
Quaternary deposits, there is the statement that "on the east
side of Janisjoki on northern Tohmajarvi, there runs a S-N-trend-
ing line of eskers, which, broken at many points, must be regard-
ed as the northernmost extension of the outermost Salpausselkd
range." The ice-marginal formation was described as terminating
in a plateau, by which is evidently meant HMurtojédrvenkangas.
The text further mentioned the eskers situated on the southeast-
ern and northern sides of Loitimcjarvi, which to some extent
took on "the nature of a marginal formation." By this was conceiv-
ably meant the series of eskers running across the end moraine in
the area of the parish center of Tuupovaara. The map-makers might
also have interpreted the porticn of the ice-marginal formation
on the east side of Loitimojdrvi as belonging to this esker chain,
so intricate is the complex of glacial formations in this district.

(Frosterus & Wilkman 1917, pp. 51 and 81).

Leiviskd (1920, pp. 110 and 228) also briefly mentioned the
"esker chain" (hskette) running northward on the east side of
Jéanisjoki to "terminate farther north in hilly terrain," where
"we can see a direct continuation of the BSalpausselkd." Leiviskd
also referred to the features of a "longitudinal esker." By the
esker chain he meant the southern sequence terminating in the

ice-marginal delta of Pekkula or Murtojarvenkangas.



&)

Rainio mentioned the subject of the present study to be the
northern part of the lce-marginal formation in the printed guide
drawn up for distribution to participants in the 1978 field ex-
cursion or HORDQUA, the society of Quaternary geologists of the
Hordic countries (Rainio 1978) as well as in the field excursion
gulde for students enrolled in the University of Helsinki (Rai-
nio 1980). In the sketch map appended to the latter guide (p. 13)
and the one subsequently accompanying Rainio’s article (1982) on
the loess-~covered areas of North Karelia, the ice-marginal form-

ation dealt with here can be seen in its entirety.

Salminen possibly was thinking to some extent of the subject
of this study in referring to “"the marginal formation associated
with Salpausselkd I... which runs from Vartsild via Tuupovaara
and Kovero to Aittovaara" (Salminen 1980, p. 19). On the basis
of what he set forth on the sketch map (p. 14), he probably meant
by the portion on the south side of Tuupovaara also the great
esker sequence nmentioned in the foregoing exposition of Frosterus’s
and Wilkman’s views. The sequence indicated by Salminen on the map
between the parish center of Tuupovaara, Kovero and Aittovaara
is a longitudinal esker with delta extensions. The extensions re-
present positions of the ice margin younger than the marginal

formation of Tuupovaara.

Hirvas (1980) and Ignatius et al. (1980) offer for consideration

from this area - on, to be sure, small-scale maps - positions of

the ice margin which c&ll for comment here.

Although Repo’s (1957) study is limited to the western part of
the region covered by the present work, it is applicable here,

too, as far as the movements of the continental ice sheet are
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concerned. Accordingly, the oldest movement of the ice in this
region was from the north-northwest, and the next from the north-
west or west-northwest. The last, westerly movement cf the ice
sheet extended as far as Salpausselkd II, possibly as the ice

readvanced after a short retreat. (Repo 1957, pp. 138-143).

Tield investigations and elevation data

For the present study, the entire sequence of ice-marginal
formations was mapped on the field, and striae observations and
27 stone counts were made, 16 of them on the proximal side of

the marginal formation, four on the formation itself and seven
on its distal side. Six cross-sections were levelled on portions

of the formation representing different depositional environments.

The elevations reported con this tudy have been taken from the

basic maps.

The Tuupovaara Eknd Moraine

At its south end, the Tuupovaara End Moraine starts from Pyka-
livaara, which is lccated about four kilometers to the NNW from
the delta plain of Patsola, which belongs to Salpausseiké I.
There it is roughly two kilometers long, from 200 to 800 meters
wide and oriented Ii-S on the southern end, forming a distinct

delta plain at 110-115 meters above present sea level.

At a distance of one kilometer on the proximal side of the Py-
kdldvaara delta plain in another formation, the Ka:kaankyla ridge,
running in a north-south line for a length of six kilometers. It
varies on width from 100 to 400 meters and in height from a few
to 25 meters. Judging by the gravel pits, it is composed mainly

of glaciofluvial material, which is covered on the proximal side
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by & thin layer of till (Fig. 2, Cross-sections 1 and 2). It does
not have the level stretches that commonly cccur on glaciofluvial
end moraines, except at Pekkula, where the elevation of the

plateau is approximately 110 meters above sea level.

At Pekkula, the end moraine is cut for a short distance by an
elevated bed-rock area, after which it continues on for a kilc-

meter and is broken off again by supra-aquatic terrain.

The formation continues after abreak of some four kxilometers,
on the HNE side in the shape of the plateau of Murtojarvenkangas,
which rises along its length of about three kilometers to an

elevation of 115 meters.

On the proximal side of the line between the Kankaankylsd ridge
and the Murtoja&rvenkangas plateau, at a distance of less than two
kilometers, there is the delta plain of Hukkala (Fig. 2, cross-
section 5), which is about two kilometers long and 600-800
meters wide and which lies at an elevation of 115 meters above

sea level.

In the six-kilometer supra—aquatic section between Murtojarven-
kangas and Loitimojdrvi, the end moraine consists of a disconn-
ected cluster of small ridges and mounds. A short distance south
of Loitimojédrvi, it includes the Mustalampi delta, which covers
an area of about one square kilometer. The delta is topographic-
ally exceedingly broken up, and the narrow, level summit lies at

an elevation of 130 meters.

Trom the southern tip of Kuljunniemi, jutting out into Lake
Loitimojdrvi on its eastern side, the end moraine continues un-

interruptedly for some five kilometers to the western side of the

village of Tuupovaara. To this Kuljunniemi section belongs, on
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its proximal side, a marginal till ridge and, on its distal side,
a marginal delta plain as much as 400 meters in width and reach-

ing an elevation of 125-130 meters (Fig. 2, cross-section 6).

On the east side of Kuljunniemi and Mustalampi sections, there
runs, at a distance of 2-5 kilometers, in the same directicn the
preat esker of Otmen, which also has marginal formation portions.
That 1is what Frosterus and Wilkman (1917, pp 81-82) probably
meant when discussing the aforementioned esker (see p. 00).
Somewhat to the south of the village of Tuupovaara, the esker
turns northwestward and joins the end moraine a kilometer away
on the west side of the village. The esker continues on the prox-
imal side of the end moraine along the eastern shore of Lastu-

jarvi in the NNW direction.

There is a two-kilometer break in the end moraine at the vil-
lage of Tuupovaara. On the northeastern side cof the village, it
continues nearly without a break as a till ridge for a distance
o some 1% xilometers in ancrth-northeasterly direction at an
elevation of 145-200 meters. The scuthern portion of this Hera-
jarvi section ccnsists of a till ridge 5-10 m high and 30-100 m
broad for a stretch of seven kilometers. On the isthmus between
Saarijarvi and Herajarvi, it spreads out to a width of as much
as 250 meters and rises to aheight of between 25 and %0 meters
(Fig. 2, cross-sections 3 and 4). In places, it splits up into
two parallel ridges. It continues high and broad for about four

“ilometers on the north side of the Ilcmantsi-Joensuu highway
and on smaller lines for two more kilometers.
At Herajdrvi, right on the distal side of the end moraine, there

rises an esker plateau to an elevation c¢f 185 meters, or ten

meters above the level of the lake.
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At its north end, the en:d moraine runs as a cluster of dis-
connected and small till ridges via the northwest side of Pert-
tivaara to the vicinity of Haapovaara, after which it no longer

continues as a clearly demonstrable feature.

The structure of the Tuupcvaara End Moraine is in general
typical: glaciofluvial deltas, with kettle holes and a mantle of
till on the proximal side, or push-moraines and other till ridges
clearly distinguishable from the distal-side terrain. The Kan-
kaankyla ridge is an exception. It resembles in form a longitud-
inal esker or transverse till ridge. On the evidence of small
gravel pits, it is composed largely of glaciofluvial material.

On the proximal slope and even the summit of the ridge, however,
there occurs till, and the northern delta plain of Pekkula is un-

mistakably an ice-marginal formation.

The Tuupovaara End Moraine runs the closer to Salpausselkd II
(Rainio 1972), the farther north one goes. The delta of Pykala-
vaara is located about 22 kilometers from Salpausselka II, the
delta plain of Kuljunniemi 17 kilometers and the north end of
Herajdrvi section nc more than 12 or 1% kilometers. The distance
of Patscla delta of Salpausselkd I from Salpausselkd II is about
25 km, and that of the deltas of Musko and Kaurila between 2%

and 24 kilometers.

Movements of the Ice Sheet

Striae ocbservations indicate that the last movement of the
continental ice sheet was almost westerly or slightly west-north-
westerly during the formation of the Tuupovaara End Moraine
(Fig. 1). The advance of the ice was thus perpendicular to the
moraine. This movement extended even beyond the moraine. Right

on the distal side of the southern part of the formation, striae



trending 290—2950 are to be seen ten or so kilometers away. To

the southeast from Loitimojarvi, they extend for a distance of

some four kilometers on the distal side up to the western
margin of the esker complex of Otmen. North of Tuupovaara, no
distinctly westerly striations are met with on the distal side
of the end moraine. With the exception of these westerly striae,
northwesterly ¢r nocrth-northwesterly striae predominate on the

distal side.

The stone counts have been arranged on the accompanying draw-
ing (Figure %) in an order determined by the distance measured
from the border of the Karelides in the direction of the ice

flow.

The boundary between the Karelidic schists and the basement
gneiss complex running NNW is at a distance of from two to six-
teen kilometers from the Tuﬁpovaara End Moraine between Pyxala-
vaara and Tuupovaara (Fig. 2). Measured in line with the final
movement of the ice sheet, the distance is slightly lcnger. When
interpreting the directions of movement and transport of the ice
sheet on the vasis of stone counts, the amount of Karelidic

quartzites and mica schists is therefore important.

The proportion of mica schists and qurtzites decreases rapidly
with increasing transport distance. After four kilometers, their
share amounts to less than 10%, after six kilometers less than
5% - generally, only between 1 and 2%. On the delta plain of
Tukkala, which is part of the end moraine, at a transport dis-
tance of not less than six kilometers, mica schists and quart-
z»ite each account for six per cent of the total count, the cor-

responding proportions on the marginal delta plain of Kuljun-
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niemi , at a transport distance of 18 km, being twc and seven
per cent, respectively, and on the deltas of Murtojarvenkangas
and lMustalampi altogether 1.5% each. Close to Tuupovaara, on the
distal side of the end moraine, the proportion of quartzite is
rather large in two stone counts. The presence of quartzite
there and at Kuljunniemi may well be due to some quartzite oc-

curence not marked on the petrographic map.

Discussion and conclusions

The nature of the Tuupovaara formation as an end moraine is
clearly evident structurally as well as from the circumstance
that the striations left by the last movement of the continental

ice sheet run at right angles to it.

At its southern end, which was within the sphere cf the Baltic
Ice Lake, the moraine consiéts largely of glaciofluvial material.
Parts of the formation are ridges and other parts delta plains.
The marginal deltas lie at elevations of between 110 and 115
meters, or approximately on the B I level. This porticn terminates
in the marginal delta of Murtojarvenkangas. In the supra-aquatic
area on the NNE side of Murtojdrvenkangas the formation os made

up of till ridges and mounds.

The present discharge channel of the waters of the surround-
ings of Loitimojédrvi, the Janisjoki valley, lay underneath the
ice sheet at the time of formation cf the Tuupovaara End Moraine.
On the east side of Loitimojarvi, there apparently existed an ice
lake, the surface of which, judging by the heights of Mustalampi
and Kuljunniemi deltas and the nearby esker plateaus , was at an

elevation of about 130 meters, or roughly 15 meters above the
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level of the Baltic Ice Lake. The parts of the ice-marginal
formation within the sphere of the lake are compcsed to a large
extent of glacilofluvial material, on the proximal side of which

runs a till ridge.

On the northeastern side of the village of Tuupovaara, the
ice-marginal formation runs mainly through a supra-aquatic area.
It is made up almost totally of till. This section reaches its
greatest magnitude in the environs of Herajédrvi, where small ice
lake once existed, judging by the esker plain situated on the
immediate distal side of the end moraine. Thee are grounds for
supposing that, in addition to till, the moraine contains abund-
ant glaciofluvial material at the site of the former ice lake.
The parts of the end moraine formed within the influence of the
Laltic Ice Lake and the ice lakes of Loitimo and Herajarvi are
distinctly larger than the marginal formations located on the
supra-aquatic area. The ice-marginal formations of the Baltic
Ice Lake and the ice lake of Loitimo consist mainly of glacio-

fluvial material.

The last westerly movement of the ice sheet described by Repo
extended in the southern section of the study area between 20

and 30 kilometers to the distal side of Balpausselka II, or as

far as the esker complex of Otmen. The stone counts only indic-
ate that material was transported from between west and north-
west. Local rocks become predominant after a transport distance

of a few kilometers.

The esker complex of Otmen appears to be an interlobate form-
ation. It is located at the boundary between striations running

in two dirfferent directions, and it includes portions constitut-

(=8

ng longitudinal eskers and ice-marginal forms.
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The southern starting point of the Tuupovaara End Moraine, the
delta plain of Pykalavaara, lies 4-6 kilometers behind the line
of the glacier margin represented by the plateaus of Salpaus-
seliza I. The ridge of Kankaankyla is situated yet a kilometer
farther past it. Also the trend ¢f the striae of the Pyk&dldvaara
and Patsola districts indicates that the delta plain of Pykdli-

vagra is slightly younger than the one at Patsola.

The elevations of the ice-marginal deltas created in the sphere
of the Baltic Ice Laxke do not deviate from the elevations of the

plateaus of Salpausselka I, which means that the Tuupovaara Ind

Moraine cannot be much younger than Salpausselkda 1

The trend of the Tuupovaara End lMoraine and its relation to
Salpausselxda I indicate that the glacier margin did not, at

least at the time of formation of the northeastern plateaus of

Salpausselkd I, continue to the ice-marginal formations between
Kiihtelysvaara and Selkdkangas, in the parish of Ilomantsi, as

Hirvas and Ignatius et al. have propounded.

The fact that at its northern end the Tuupovaara End Moraine
lies some ten kilometers closer to Salpausselka II than at its
southern end indicates that the margin of the ice sheet receded

mere rapidly in the Ilomantsi area than elsewhere.
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FIGURES

fig. 1. Map showing the Tuupovaara End Moraine, part of
the Second Salpaussellid, The Jaamankangas End Moraine,
and striations.

Fiz. 2. Cross-sections of the Tuupovaara End Moraine. The
internal structures are inferrad. The sketch map also
shows the eastern limit of the guartzite and mica shist

area as well as the stone count places.

Fig. 3. OStone counts. In the x-3xis i3 shown the distance
£ 2 eastern limit of the quartzite and mica shist arsa.
The numbers refer to observation points on the sketch map
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