New localities with fossil Trapa natans in Latvia.
By Marie Galenieks-Linin.

While in Finland fossil fruits of 7Trapa natans have been discovered
in about 40 localities, in the Baltic countries south of Finland remains of
this plant have not been found until recently. The first fossil fruits of Trapa
natans in Latvia were discovered in 1926 by Mr. E. Valters in the peat of
the Stulve bog. Now, two years later, we can record two new localities with
fossil remains of Trapa natans.

In 1927 te Peat Laboratory of the Latvian University received
samples of sandy gyttja from the chief-forester of Dundaga. In determining
the plant remains in the samples, I found many nut fragments of Trapa
natans.

In order to get a profile from the layer of gyttja in question I,
together with Docent P. Nomalis, chief of the Peat Laboratory, visited in the
autumn of 1927 the neighbourhood of the village of Gipka, where the
samples of gyttja were taken.

The fishing village of Gipka is located on the western coast of the
Gulf of Riga, between the village of Mérsrags and Cape Kolkasrags. The
village lies among the dunes of the costal-zone, and the environs of the
village are occupied mostly by pine forests. Only some 2 km from the sea
shore, at the fringe of the so called “Ezermuiza meadows”, are to be found
small mixed forests with Betula, Alnus and Salix, as well as tillage fields.
In these meadows, 2 km south of Gipka, a ditch was made several years ago
in order to drain the marshy meadows. At a distance of about 1 km from the
sea shore, the running water of the ditch has eroded a stratum of gyttja,
which is overlaid here by a thick layer of sand. Perpetual collapses of the
walls of the ditch, due to the action of water, have enormously enlarged the
dimensions of the ditch. The width of the latter has thus reached about 15
m, and at the bottom of the channel there are to be found blocks of the
gyttja of 1-2 cubic metres. As the sand layer above the gyttja is 1.10 m
thick, it was impossible to determine the horizontal extension of the gyttja
layer.

The stratigraphy of the profile exposed is as follows.

At the bottom of the profile lies a stratum of white sand. The layer
of gyttja begins at a depth of 3.50 m and at some levels is very sandy. The
gyttja freshly excavated is dark greyich in colour, but changes to light grey
and becomes very hard when dried, thus resembling a dried blue clay. In the
samples of gyttja are to be found radicellas of Carices, spores and sporangia
of ferns, remains of Crustaceae and scattered leaves of Drepanocladus,
Scorpidium and Sphagnum. Remains of diatoms are very frequent in the
whole layer and belong partly to the species of brackish waters, partly to
those of fresh waters.

At the depth of 2.40-2.10 m the nuts of Trapa natans are to be
found. Though the remains are abundant, it is impossible to get intact
specimens of the nuts, as they are in a bad state of preservation and very
fragile.

At a depth of 2.10-1.50 m sedge peat with great amount of seeds of
Menyanthes trifoliata and tracheids of ferns are found, while at 1.50-1.10
m. we find gyttja with a strong admixture of sand.

At 1.10-0.70 m there is sand with clay and iron compounds.

At 0.70-0.30 m - clayey sand.



At 0.30-0.00 m - soil of the ploughland.
Mr. Skuja, to whom I here express my thanks for his valuable help,
has found in the gyttja remains of the folloving species of diatoms:

Campylodiscus clypeus Cocconeis placentula
v echineis Denticula sinuata
Nitzschia scalaris Fragillaria virescens
Surirella biseriata Epithemia turgida
Melosira islandica Tabellaria fenestra

» Jiirgensii » flocculosa
Cymbella Ehrenbergii Cymatopleura elliptica
» prostrata Navicula major
Pinnularia viridis Diatoma sp.

» major Eunotia sp.
Stauroneis sp. Cyclotella sp.

In the upper part of the layer remains of Pediastrum duplex are also
very numerous.

Samples for pollen analysis are taken from the layer of gyttja at

every 10 cm, bet from the sedge peat at every 20 cm. In some of the gyttja
levels the admixture of sand was a considerable hindrance to the work.
The pollen diagram of the profile (see fig.) shows in its lower part the
appearance of Picea and a high frequency of mixed oak forest. The mixed
oak forest culminates in 31 percent and its maximum is followed by a
maximum of A/nus,which in its turn is replaced by a Picea maximum.
These curves are similar to the pollen curves in the diagram of Varve bog
and the bogs in the vicinity of Riga, for in all these bogs there is the same
sequence of the three maxima. Thus we come to the conclusion that the
layer of gyttja was sedimented evidently in the atlantic period. In the
diagrams of Varve bog and the bogs of Riga there are 2 maxima of Picea,
one in the sub-boreal and the other in the sub-atlantic period. Since in the
diagram of the gyttja layer there is only one maximum of Picea, it is very
likely that the formation of the gyttja had already ceased in the sub-boreal
period.

The nuts of Trapa natans are met with at a depth of 2.40 2.10 m just
before the maximum of A/nus. Thus the period of Trapa natans coincided
with the end of the atlantic and the early sub-boreal time.

The presence of diatoms, fruits of Trapa natans and the remains of
other aquatic plants show evidence, that the locality with the gyttja layer
was once the site of a lake. The stratification of sand in the layer confirms
in its turn that the layer was formed under water. The lower surface of the
gyttja layer in our days rises above the level of the sea, as is shown by the
fact, that the water in the ditch runs seaward; thus it is evident, that the
shore has risen considerably since the atlantic period. The connection
between the extinct lake and the sea at the time when the lowermost layers
of the gyttja were sedimented is also shown by the presence of brackish
diatoms such as Campylodiscus clypeus and Nitzschia scalaris in the lower
layers of the gyttja. At a later time, during the gradual rise of the beach, the
direct connection with the sea was broken, as the brackish diatoms gradualy
dissappear in the upper levels and are replaced by freshwater diatoms. The



fruits of Trapa natans also confirm the presence of fresh water in the lake.
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Pollen diagram of the gyttja and peat layers at Gipka.

When the lake became very shallow, its surface was occupied by a
reed swamp association, as shown by the layer of sedgepeat. Still later,
however, there was formed a second connection between the lake and the



sea, as above the sedgepeat there is a second layer of gyttja with remains of
brackish diatoms. Finally, the lake filled with sand and silted up. The rising
of the beach since the atlantic period can be estimated at about 3.50 m at
least.

The second discovery of fossil fruits of Trapa natans was made in
the summer of 1928 in the bog “Stirnas purvs” at Vecpiebalga in the
province of Vidzeme. The average depth of the bog is 5 m and the fossil
nuts are found at a depth of 4.50 m. A pollen analysis of the profile has not
yet been made.

Peat Investigation Laboratory of the Latvian University,
December, 1928.
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Divas jaunas fosilas Trapa natans atrodnes Latvija.
Marija Galenieks.

Somija ir zinamas vairak desmitas Trapa natans fosilas atrodnes,
kamér Somijas kaiminvalstis, pa kuram Sis augs vargja iecelot Somija, vél
nesen atpakal nebija pazistama neviena §1 auga fosila atrodne. Latvija pirmo
reizi fosilu Trapa natans atrada skolotajs E. Valters 1926. g. Tagad nakusas
klat divas jaunas Trapa natans fosilo riekstu atrodnes.

1927. gada pavasarl Dundagas virsmezzinis iesttfja L. U. kiidras un
technologijas laboratorijai smil3ainas gitijas paraugus. Sos paraugus tuvak
apskatot tur atradu vairakus 7rapa natans auglus.

1927. gada rudeni kopa ar L. U. kudras un technologijas
laboratorijas vaditaju docentu P. Nomala kungu aizbraucam uz Gipkas
ciemu, no kurienes mingtais gitijas paraugs bij iesiitits.

Gipkas ciems atrodas Rigas juras lica Kurzemes krasta starp
Mersragu un Kolkas ragu. Ciems atrodas jiiras kapu rajona un visa ciema
apkartné ir sastopami galvena karta sausi priezu mezi. Tikai gar ta
saucamam EzermuiZzas plavam, kuras atrodas ap 2 km atstatuma no
jurmalas, ir izkaisttas atseviskas lapu koku birzites, kur aug alk$ni, bérzi,
karkli un atrodas apstradati lauki.

Apméram 2 km uz dienvidiem no Gipkas ciema pirms daziem
gadiem ir rakts novadgravis, kur§ novada tideni no Ezermuizas plavam uz
jaru. SinT gravi apméram kadu kilometri no jiiras straujais tidens ir atsedzis
gitijas slani, kurS no virsus parklats biezu smilSu kartu. Apgabala virsmu te
apklaj apstradati lauki. Udens aizvien vairak izskalo gitiju un virsgjais
smilSu slanis kopa ar tiruma irdnes kartu un gitiju sabriik tdens izrautaja
grava. Sini grava, kura jau ir kadus 15 metrus plata, sabrik gitija lieliem
gabaliem; tur ir redzami vairaki gitijas gabali no 1-2 kub. metru lieli. Ta ka
virs gitijas ir 1,10 m bieza smilSu karta, tad nebij iesp&jams noteikt gitijas
slana horicontalo izplatibu.

Sikak apskatita, profila stratigrafiska uzbtive te ir sekosa:

Pasa profila apaksa atrodas balta smilts.

No 3,50-2,40 m dzilumam stiepjas gitija gan ar lielaku gan mazaku
smil§u piejaukumu. ST gitija mitra stavokli ir melni peléka krasa, bet
sazustot sacieteé un top Iidziga zilajam malam, pienemot gaisi peleku krasu.
Sini gitija ir atrodamas paparzu sporas un sporangiji, grislu radicelles un
Crustaceae atliekas, ka arT atseviSkas briino stinu un sfagnu lapas. Visvairak
un vislabak ir uzglabajusas pussalu un saldiidenu diatomejas.

No 2,40-2,10 m dziluma gitija atrodas loti daudz Trapa natans
auglu. Lai gan So auglu ir loti daudz, tom&r tos veselus neizdevas
izpreparé€t, jo augli uzglabajusies slikti un ir loti driipstosi.

No 2,10-1,50 m atrodas griSlu kiidra, kura loti daudz paparzu
tracheidu un Menyanthes trifoliata seklu.

No 1,50-1,10 m kudra pakapeniski pariet gitija, kurai piejaukts Joti
daudz smilsu.

No 1,10-0,70 m. dziluma atrodas smiltis ar dzelzaina mala
izskalojumiem, bet no 0,70-0,30 m - malaina smilts.

Virs€jos 30 cm ienem tiruma irdne.

Uz manu ligumu H. Skujas kungs noteica gitijas slana diatomejas
un atrada te sekoSas sugas:

Campylodiscus clypeus Cocconeis placentula

’ echineis Denticula sinuata



Campylodiscus clypeus
Nitzschia scalaris
Surirella biseriata
Melosira islandica

» Jiirgensii

Cocconeis placentula
Fragillaria virescens
Epithemia turgida
Tabellaria fenestra

» flocculosa

Cymbella Ehrenbergii Cymatopleura elliptica
» prostrata Navicula major
Pinnularia viridis Diatoma sp.

» major Eunotia sp.
Stauroneis sp. Cyclotella sp.

Slana virs€ja dala bij ar1 loti daudz Pediastrum duplex.

No atsegta slana panému paraugus putekSnu analizei: paraugus
nému ik pa 10 cm no gitijas un pa 20 cm no kiidras. Daudzos gitijas
paraugos putekSnus saskaitit bij loti gruti, jo gitijai piejaukts loti daudz
smilSu.

Apskatot aprakta gitijas slana putekSnu diagrammu (skat. zim.),
redzam, ka te apak$gja slana dala ir ozolmeza komponentu (Ulmus +
Quercus + Tilia) maksimums; vietam $o koku putek$nu daudzums pat
sasniedz 31%. Kad ozolmeza komponentu frekvence sak mazinaties,
iestajas A/nus maksimums, bet p&€c ta spilgti izteikts pirmais Picea
maksimums. Ja nu salidzina $o koku Iiknes ar to pasu koku Itkném Varves
purva un Rigas jiirmalas purvos, tad redzam, ka liknes ir loti vienadas: ar1
Sinis purvos vispirms ir ozolmeZza komponentu maksimums, tad A/nus un
beidzot divi Picea maksimumi. Ta ka Quercus, Ulmus, Tilia maksimums,
ka tas redzams no Varves purva un Rigas jirmalas purvu diagrammam,
iekrit atlantiska laika, tad janak pie slédziena ka apskatamais gitijas slanis ir
sacis veidoties atlantiska laika. Miné€tos purvos ir divi Picea maksimumi:
viens subboreala un otrs subatlantiska laikmeta. Gitijas slana augsa redzam
tikai vienu egles maksimumu, citiem vardiem, slanis ir beidzis veidoties un
parklajies ar smilti jau subboreala laika.

Trapa natans augli sastopami no 2,40-2,10 m dziluma, 1si pirms
Alnus maksimuma. Ta ka A/nus maksimums pie mums, acimredzot, iekrit
subboreala laikmeta, tad 7Trapa natans te ir audzis atlantiska laika beigas un
subboreala laika sakuma.

Daudzas tidensaugu atliekas gitijas slant liecina, ka te agrak atradies
ezers. Ar1 smilSu slanojums norada uz veidoSanos zem tidens Iimena. Reize
ar to més te atrodam neapSaubamus pieradijumus vairakkart§jam juras
krasta svarstibam. Ta ka gitijas slana apaksa tagad atrodas augstak par jiiras
limeni, jo Gidens no tas pa izrakto gravi tek uz juru, tad, acimredzot, krasts
te no atlantiska laikmeta ievérojami pacélies. Ezera sakaru ar juras tideni
gitijas apaks€ja slana veidoSanas laika apstiprina tas, ka nogulumu apaksa
doming pussalu tdenu diatomejas, ka Campylodiscus clypeus un Nitzschia
scalaris. Velaka laika, jiiras krastam celoties, tieSais sakars ar juru ir
izbeidzies, jo pussalu idenu diatomejas pakapeniski izziid un to vietu ienem
saldiidenu diatomejas; ar1 Trapa natans norada uz salda Gidens klatbutni.
Kad ezers tapis pavisam sekls, vina attistijusies zalu purva vegetacija, kuras
atliekas izveidojusas griSlu kiidras slani. Péc tam ezers, acimredzot, ir
velreiz atradies sakara ar jiru, jo gitija virs grislu kiidras atkal ierodas un



doming pussalu tidenu diatomejas.

Sovasar purvu pétiSanas darbos, vacot paraugus kidras un
technologijas laboratorijas kimiskam analizém, fosili Trapa natans augli
atrasti arT Stirnas purva Cirstu pagasta netalu no Vecpiebalgas. Stirnas
purvs ir ap 100 ha liels un 5 m dzilS. Trapa natans augli atrasti 4,50 m
dziluma. ST purva puteksnu analize vél nav izdarita.

L. U. kudras pétiSanas laboratorija,

decembri, 1928. gada.

Marija Galenieks, Acta Horti Botanici Univ. Latviensis,
111, 1928.



