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ON THE DISTRIBUTION OF ABERRANT FORMS OF
CHITINOZOANS IN THE SILURIAN OF ESTONIA AND
WEST LATVIA

Polymorphism or the so-called aberrant or teratological forms of
chitinozoans have repeatedly been a subject of discussions (Taugourdeau,
Magloire, 1964; Eisenack, 1968, 1972; Cramer, Diez, 1970, 1974; Paris,
1981; etc.). In this paper the author has used the word aberrant as a con-
venient, rather general term for denoting different deviations in the
morphology of chitinozoan vesicles, exceeding the limits of variability.
Cramer and Diez (1970) have interpreted most of aberrant vesicles as
rejuvenating stages in vegetative reproduction of chitinozoans.

According to Cramer and Diez (1974) aberrant forms are regionally
biased. In the Silurian they were quite common in the areas of higher
paleolatitudes, but exceptionally rare in the lower latitudes, occurring
more frequently in sandy-silty terrigenous rocks than in limestones. So
far aberrant forms have been recorded from some areas of Africa (Tuni-
sia, Libya) and Florida approximately at the rate of one per thousand
“normal” specimens (i.e. 0.1%). Usually this ratio is considerably lower,
constituting about one aberrant specimen per ten to twenty thousand
“normal” ones (Cramer, Diez, 1974).

Plate I :
Figs. 1—3. Margachitina margaritana (Eisenack); I — aberrant vesicle Ch 187/1905,
Ruhnu boring, depth 407.3 m, Jaagarahu Stage, Jamaja Formation, X250; 2 — aberrant
chain Ch 166/1831, Ruhnu boring, depth 404.2 m, Jaagarahu Stage, Jamaja Formation,
X2b0; 3 — aberrant chain Ch 149/1948, Ohesaare boring, depth 305.4 m, Jaani Stage,
Paramaja Member, X160. Figs. 4, 5. Desmochitina sp., aberrant chains, Ruhnu boring,
depth 406 m, Jaagarahu Stage, Jamaja Formation; 4 — Ch 188/1849, X250; § — Ch
183/1749, X160. Fig. 6. Desmochitina? sp., aberrant chain Ch 190/1905, Ruhnu boring,
depth 407.35 m, Jaagarahu Stage, Jamaja Formation, X250. Fig. 7. Ancyrochitina sp.,
with strongly elongated neck, Ch 191/1831, Ruhnu boring, depth 404.2 m, Jaagarahu
Stage, Jamaja Formation, X100. Fig. 8. Ancyrochitina ci. ancyrea (Eisenack), vesicle
Ch 192/1551 with elongated neck, Kipi boring, depth 116.8 m, Jaani Stage, Ninase

Formation, X310.

Plate II
Fig. 1. Ancyrochitina sp., aff. convexa Nestor, vesicle with strongly elongated neck, Ch
518/9650, Ventspils boring, depth 827.6 m, Adavere Stage, Jurmala Formation, X340.
Fig. 2. Ancyrochitina sp., cf. pachyderma Laufeld, vesicle with strongly elongated neck
Ch 519/9431, Ventspils boring, depth 762 m, Jaani Stage, Riga Formation, X145. Fig. 3.
Linochitina sp., underdeveloped chain Ch 520/9458, Ventspils boring, depth 708 m, Jaaga-
rahu Stage, Riga Formation: da — X290, 30 — the spongy girdle on the body wall
at the connection of two underdeveloped vesicles, X1100. Fig. 4. Conochiting ci. visbyen-
sis Laufeld, aberrant chain Ch 521/10667, Jaagarahu boring, depth 44.6 m, Jaani Stage,
Mustjala Formation, 4a — X495, 4b — the connection of two vesicles, X2500. Fig. 5.
Cyathochitina? sp. aberrant chain Ch 522/897, Ohesaare boring, depth 441.5 m, Juuru
Stage, Ruja Member: 5a — X315, 5b — basal part with a scar, X720. Fig. 6. Chitino-
zoa gen. et sp. indet, Ch 523/1055, Kirikukiila boring, depth 47.9 m, Adavere Stage,
Rumba Formation, X600.
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Laufeld (personal comm.) has mentioned that aberrant forms of
chitinozoans are extremely rare in the Silurian sediments of Gotland, but
also in other areas of Sweden. Eisenack (1972) reported only three
aberrant specimens among several tens of thousands “normal” ones from
the erratics. These data enabled Cramer and Diez (1974) to consider the
Baltic region as an area of ‘“structurally sound colonialism of chitino-
zoans”.

However, in the Ruhnu core section in the lower middle Wenlock of
South-West Estonia aberrant forms are more frequent than in the above-
mentioned regions (see Hecrop, 1984), with on the average two to three
aberrant specimens per one thousand ‘“‘normal” ones (0.2—0.3%), but in
some levels even up to 1%. '

These are mostly aberrant chains of the so-called “‘telescopic colonies”
(according to Cramer, Diez, 1974), in which separate vesicles of the chain
are underdeveloped and irregular, and internal and external structures
(prosome, cingulum, etc.) are often missing (Plate I, Figs. 2—6; Plate
II, Fig. 3).

Besides, there occur chains or twins of ordinarily single vesicles, e. g.
representatives of the genera Ancyrochitina and Goilandochitina. In such
twins one of the vesicles is usually more developed than the other. Often
the neck of the lower vesicle is underdeveloped, being short and thick
(Plate III, Fig. 2). Extremely rare are chains of Conochitina, character-
ized by pronounced polymorphism (Plate II, Fig. 4; Plate 1V, Fig. 2).
Rather frequent are aberrant vesicles with a more or less swollen neck
(Plate I1I, Fig. 3) and elongated chamber (Plate I, Fig. /; Plate III, Fig.
7), but those with a swollen basal edge (Plate III, Fig. /) are rare.
Chains consisting of two individuals joined by oral openings (Plate IV,
Fig. 3) are very rare.

A frequent type of aberrance is gigantism (according to Cramer, Diez,
1974). Gigantic forms have usually a strongly elongated neck. This phe-
nomenon is rather common in ancyrochitinides (Plate I, Figs. 7, 8; Plate
II, Figs. 1, 2), but also in the representatives of the genus Conochitina
having unusually long vesicles.

A particular group comprises aberrant forms with uncertain generic
characteristics (Plate III, Fig. 6; Plate II, Fig. 6; Plate IV, Fig. I). Ten-
tatively also vesicles of chitinozoans with an underdeveloped highly con-
vex or swollen base without aboral structures (Plate III, Figs. 4, §) can
be considered as aberrant forms.

Plate III
Fig. 1. Conochitina cf. mamilla Laufeld, with the protuberance at the basal edge of the
vesicle, Ch 193/9211, Ninase cliff, Jaani Stage, Ninase Formation: Ila — X250, I1b —
X1360, Ic — X360. Fig. 2. Gotlandochitina cf. martinssoni Laufeld, underdeveloped
chain Ch 194/1763, Ruhnu boring, depth 361.9 m, Jaagarahu Stage, Jamaja Formation,
' X250. Fig. 3. Gotlandochitina martinssoni Laufeld, with sirongly bulged neck, Ch
1195/1580, Ohesaare boring, depth 247.5 m, Jaagarahu Stage, Jamaja Formation, Xx250.
Fig. 4. Conochitina sp., with underdeveloped base Ch 196/1591, Ohesaare boring, depth
‘202.85 m, Jaagarahu Stage, Jamaja Formation, X 165. Fig. 5. Linochitina cingulata
(Eisenack), with bulged base Ch 197/1580, Ohesaare boring, depth 247.5 m, Jaagarahu
Stage, Jamaja Formation, X440. Fig. 6. Ancyrochitina? sp., aberrant twins Ch 198/9492,
Kihnu boring, depth 179.6 m, Jaani Stage, Ninase Formation, X 310. Fig. 7. Ancyrochitina
sp., aberrant twins Ch 517/1940, Vingla outcrop, Adavere Stage, Rumba Formation, X 250.

Plate 1V
Fig. 1. Chitinozoa gen. et sp. indet, aberrant vesicle Ch 524/10361, Nagli boring, depth
631 m, Adavere Stage, Jurmala Formation: la — X245, Ib — Xx630. Fig. 2. Conochitina
sp., aberrant chain Ch 525/10676, Jaagarahu boring, depth 35.7 m, Jaani Stage, Mustjala
Member: 2a — X100, 2b — underdeveloped vesicles in chain, X233, 2c — the ripped
base of the vesicle, X650. Fig. 8. Ancyrochitina sp., aberrant twins Ch 526/9379, Ada-
vere Stage, Jurmala Formation: 3a — X450, 36 — connection of two vesicles, X 1750.
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Aberrant specimens have been recorded from almost all Silurian regio-
nal stages of Estonia and West Latvia, but in this paper materials from
the lower Silurian sections (based on about 2,500 studied samples) are
discussed.

Aberrant chitinozoans are more numerous in argillaceous rocks: in the
Wenlock marlstones of the Paramaja and Jamaja formations in South
Estonian sections (Ruhnu, Ohesaare) and in mudstones of the Jurmala
and Riga formations in the Ventspils core of West Latvia (approximately:
0.1%). The calcareous-terrigenous rocks of these formations have much
greater thickness than coeval carbonate sediments in the marginal part
of the sedimentary basin (see Nestor, Einasto, 1982, Fig. 2), which con-
firms-their comparatively rapid accumulation. -

On the other hand, aberrant specimens are the most numerous in the
Ruhnu core section in the middle Wenlock in boundary beds of the Jaani
and Jaagarahu stages (see Hecrop, 1984, Fig. 2). Approximately at the
same level aberrant forms (mostly Ancyrochitina chains) have been
recorded in many other core sections — Ohesaare, Kipi, Kihnu, Kingis-
sepa, Varbla, and Tolla. This stratigraphic level roughly coincides with
the beginning of the regressive phase in the development of the Baltic
Silurian basin (Diinacro, 1986; etc.). Another level yielding aberrant
chitinozoans more frequently occurs in the Ohesaare core section in the
middle part of the Jaagarahu Stage where marlstones of the Jamaja
Formation were replaced by nodular limestones of the Sorve Formation.
Such lithological transition in the shallox\mg up sequence obviously cor-
responds to another break in the regressive development of the sediment-
ary basin.

The above-said suggests that the occurrence of aberrant chltmozoans
in the Silurian sections of Estonia and West Latvia is not exceptional,
but their distribution was environmentally controlled. In the conditions
of stable continuous sedimentation of carbonates, aberrant forms were
very scarce. On the other hand, at the period of regression and relatively
rapid accumulation of temgenous sediments much more aberrant vesicles
were formed, making about 0.2—0.3% of the whole chitinozoan popula-
tion. This confirms the position of Cramer and Diez (1974) on the
dependence of aberrant forms of chitinozoans on the type of sediment, but
contradicts their opinion on the occurrence of aberrant forms mostly at
high paleolatltudes and their extreme rareness at low latitudes, as in the
Baltic region.

Actually, the records of aberrant forms of chitinozoans in the Baltic.
area have been so rare for the reason that Silurian outcrops are mainly
characterized by carbonate rocks, but for the most part subsurface terrl
genous rocks were practically unstudied until last decades. |

Finally, one probable explanation of aberrance of chitinozoans may
be related to their vegetative reproduction. If it took place (at least partly)
in benthic conditions, then more rapid accumulation of sediments could
prevent and interrupt the normal process of reproduction and generate

aberrant vesicles. 1
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KITINOZOADE HALBELISTE VORMIDE LEVIKUST
EESTI JA LAANE-LATI SILURIS

On antud iilevaade kitinozoade hilbeliste vormide levikust Eesti ja Lédéne-Léti alam-
siluri ldbiloikes ning vorreldud seda teadaolevate andmetega teistest regioonidest. Hal-
beliste vormide kujunemine on seotud pohiliselt vegetatiivse paljunemisega, kusjuures
olulist osa on etendanud settimistingimused ja sette tiifip.

Buiy HECTOP

O PACITIPOCTPAHEHHWH ABEPPAHTHBIX ®OPM XUTHHO30M B CHJIYPE
9CTOHHWHU U 3ANNALIHOW JIATBUHU

PaccmaTpuBaercst pacnpocTpaHeHHE Das3JMYHEIX aGeppaHTHHIX (OPM XHTHHO30H B HHXK-
Hem cuaype Cesepnoit Ilpu6antuku. Mayuennweii martepuan (2500 mpo6) moaTBepiKiaer
CBsI3b abeppaHTHBIX (OPM C THUIOM OTJIOXKeHHH. B TeppHreHHBIX H KapGOHATHO-TJHHUCTHIX
NOpOJax MX OTHOCHTEJbHOE COAepxaHHe OJH3KO K MaKCHMaJbHBIM IOKa3aTessiM B APYTHX
perionax mupa (Paopuzna, JIusua). B yca0oBUAX MelJeHHOH cTaGU/IbHOH CeAMMEHTALHH Kap-
6oHaTHEIX OcaaKoB aGeppaHTHBe (OPMEI 00pa3ylOTCsl OYEHb PeJKO, a BO BPeMsl PEerpeccHH H
OTHOCHTEJIbHO GBICTPOrO HAKOIJIEHHsS! TePPHTeHHBIX 0CaJKOB — ropasjo yame. OxHa u3 mpH-
YHH NOsIBJEHHs abeppalHu y XMTHHO30H MOXKeT OBITb CBS3aHA C HX BereTaTHBHBIM DPAa3MHO-
JKeHHeM. B GeHTOCHBIX YCJ/I0BHSIX 6oJiee OLICTpOe HAKOMNJIEHHE OTJIOXKEHHH MOIJIO mpepBaTh
HOPMaJIbHBIH MPOLECC PAa3MHOMKEHHs M CTaTh NPHYHHOH 06pa30BaHHS OTKJOHSIOIIHXCS Be3H-
KyJl XHTHHO30H.
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