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Since the pioneering articles by Kaplan (1978) and
Kemper and Schmitz (1981) idea on using glendonites
as paleotermometers became useful for investigation of
rocks of the different origin (shallow and deep-marine
as well as terrestrial) and age (from Neoproterozoic to
Quaternary). There are no doubts that origin of these
pseudomorphoses and their precursor ikaite should be
restricted by very narrow temperature range (Swainson
and Hammond, 2001; Selleck et al., 2007) and even
highest estimated temperatures slightly above 7º C
(Stein and Smith, 1986) reflect existence of such low
paleotemperatures during the predominantly greenhouse Mesozoic Era. Ikaite precipitation is favored by
elevated alkalinity and dissolved phosphate, and in
many cases their formation is associated with organicrich marine sediments where methane oxidation is
occurring (Selleck et al., 2007). Glendonites, as a rule,
occur within terrigenous members (mudstones, siltstones or sandstones), in many cases associated with
other carbonate concretions or limestone bands.
There are many papers considered stable isotope
value of glendonites or their occurrences in some
regions or sections, but most full review of their
occurrences in Arctic Mesozoic has been published at
the dawn of such studies (Kaplan, 1978). Here we are
presenting some additional data, received from recent
field works held in Spitsbergen and Northern Siberia,
which permit to date paleoclimate oscillations more
precisely and revealing differences of influence of
climate/current changes between the shallow and deepwater environments.
1. Stratigraphical and geographical distribution of glendonites in Arctic Jurassic and Lower
Cretaceous
Glendonite concretions, especially more or less
big ones, usually attracted attention of geologists due to
their strange outline, and in spite of rarity of mentioning
of “glendonites” such concretions well recognized
through References under the names “stellate concretions” or “antraconite concretions”. Nevertheless
their precise dating frequently met some difficulties
because fossils are not numerous and diverse at the
glendonite-bearing members.
Oldest Jurassic records of such concretions are
known from the Upper Pliensbachian above the Stokesi
Zone and perhaps restricted to uppermost Pliensbachian
Amaltheus viligaensis Zone of the Northern Siberia and
lower Lena river flow. Upper Pliensbachian glendonites, discovered recently at the Northern Germany

(Teichert and Luppold, 2009) also belongs to the
uppermost zone of this stage. At the top of the Pliensbachian glendonites disappeared drastically, which is well
corresponding with remarkable warming at the
beginning of the Toarcian (Zakharov et al., 2006,
among the others). Again glendonites appears at the
Early Aalenian, but in this time their occurrences
restricted by the western board of the Khatanga Sea.
Late Aalenian glendonite distribution is close to those
of the Early Aalenian, and such concretions are also
mentioned from the Vilyui and Kolyma basins.
Peak of the glendonite abundance and diversity
falls to the Bajocian (including also bulk of the
Bathonian of the early authors). Bajocian glendonites
are known from numerous localities of the Northern
Siberia, Jakutia, North-East of the Russia. Bathonian
glendonites are less widely ranged, and at the Lena
lower flow they became smaller are disappeared at the
lower part of the Bathonian. Callovian glendonites are
known only from the restricted area at the Anabar Bay
and Bolshoi Begitchev Island. They are known from the
lowermost Callovian and from the Middle-Upper
Callovian boundary beds. Precise age of the glendonites form the Kolyma basin, mentioned by Chumakov
and Frakes (1997) as Callovian-Early Oxfordian, is
unknown, because Middle-Upper Jurassic ammonites
in this area are very rare and never been figured or
described. Most probably age of their Koster Fm, as
follow from the “macrocephalitids” mentioned from
this formation, which should be ammonoids from the
Arctrocephalites — Arcticoceras lineage seems to be
Bathonian and, perhaps, partially Early Callovian.
Upper Jurassic glendonite records from the Arctic are
unknown except mentioning of the “stellate concretion”
from the Upper Oxfordian of the North-East of the
Russia (Paraketsov and Paraketsova, 1988). Glendonites of the Oxfordian age also were reported from the
Khabeyskaya-2 well near Yenisei mouth (Zlobina,
2007), but their precise age is unknown.
Wide distribution of the glendonites began again
at the Valanginian. Lower Valanginian glendonites are
known from the Northern Siberia (Kaplan, 1978) and
Sverdrup Basin (Kemper, 1987). Record of Lower
Cretaceous (Valanginian or Hauterivian) glendonites
was also reported recently from the Western Siberia
(Potapova, 2006). Glendonites are also present at the
uppermost Valanginian (Homolsomites bojarkensis
Zone) of the Northern Siberia and Upper Valanginain
age is also supposed for some glendonites from the
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Deer Bay Fm of the Arctic Canada (Kemper and
Jeletzky, 1979). Age of the “Valanginian” glendonites
from Svalbard (Price and Nunn, 2010), according to
author’s data, should be corrected to Upper Hauterivian;
such glendonites are present also in the authors
collection. Their age is supported by data of Ershova
(1972) mentioned Simbirskites from the uppermost
20-40 m of the Festningen section and Århus (1992)
pointed out the record of Simbirskites pavlovae at 49,3
m below the top of Rurickfjellet Fm at the Janusfjellet.
Possible erratics in the Hauterivian rocks bearing
Simbirskites are also known from the NE Alaska
(Markwick and Rowley, 1998).
Marine Barremian is unknown in Arctic except
restricted area at the North-East of the Russia, and
Aptian-Albian marine rocks are unknown from the
Northern Siberia. Aptian-Albian glendonite occurences are known from the Arctic Canada (Upper Aptian
to Lower Albian of Sverdrup Basin, studied by Kemper
(1987)). At Spitsbergen Aptian glendonite concretions
presence at the shaly member containing Tropaeum
arcticum (Stolley) and thus they are Middle Aptian in
age. Possible Aptian glendonites (“stellate concretions”)
are also known from the NE Russia (Efimova et al.,
1970). Age of the Lower Albian glendonites (?) from
Spitsbergen, reported as “antraconites” (Pčelina, 1965),
should be corrected to Aptian due to re-determination
of some ammonites (Ershova, 1983).
2. Some peculiarities of geographical distributional of glendonites in the Jurassic of the Siberia:
paleoclimates, environmental control and implication for correlation
In all studied cases beds containing glendonites
are relatively poor in fossils, which showing high
endemism and mainly represented by Arctic bivalves
and ammonites. This is well corresponding with suggested cooling events. As a rule glendonites occur at
thin bands and don’t scattered through the relatively
thick members. Such patch distribution of glendonites
through the sections could reflect high-frequency
climate oscillations. Comparison of the more or less
well-dated sections of Northern Siberia situated not
very far from each other has revealed that glendonite
distribution has been influenced by facies and position
of the sites (deep or shallow water): usually glendonites
are more numerous at the more or less deep-water
facies. During the Aalenian glendonites were restricted
mainly by western part of the Khatanga Sea and did not
occur in its eastern part. Such distribution could be
connected with influence of currents. Alternatively
such distributional patterns could be partially connected
with peculiarities of methane seeps location at the
bottom of the Jurassic sea. Comparison of the Bajocian
and Bathonian glendonite occurrences in relatively
deep and shallow facies showing smaller size, smaller
amount of bands with these concretions and narrower
stratigraphical range of shallow-water glendonites.
Partially in could be connected with changes of facies
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from mudstones to sandstones, but also reflect higher
water temperature in the shallow-water environments.
Thus rare bands with glendonites at the shallow-water
facies possibly could reflect most prominent cooling
events. Nevertheless rarity of fossils at the BajocianBathonian of the Northern Siberia still doesn’t permits
to test such suggestion.
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