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fig. 1. Encrusters occupying the cryptic habitats. a. Bryozoan in nautiloid living chamber from Anija, northern Estonia; 
Haljala Regional Stage (Sandbian), TUG 46-244. b. Cornulitid (Cr) and bryozoan (Br) on inner surface of illeanid cranid-
ium from Lasnamägi, northern Estonia; Lasnamägi Regional Stage (Darriwilian), TUG 2-690. C. Bryozoans (Br) in nauti-
loid living chamber from Kohta-Nõmme, northern Estonia; Kukruse Regional Stage (Sandbian), GIT 343-298. d. Bryozo-
ans in nautiloid living chamber from Kohta-Nõmme, northern Estonia; Kukruse Regional Stage (Sandbian), GIT 343-298.  
e. Bryozoan in nautiloid living chamber from Ilumäe, northern Estonia; Lasnamägi Regional Stage (Darriwilian), TUG 94-1.

tures: 0.39–0.59 mm (Crepipora lunatifera Bassler, 1911), 
0.17–0.37 mm (C. schmidti Bassler, 1911), 0.35–0.51 mm  
(C. schmidti Bassler, 1911), or even 0.58–0.88 mm (C. mag-
na Pushkin, 1990). 

This clear division in the aperture size shows that bryozo-
ans from cryptic habitats were apparently adapted to narrow 
spaces, in which long and large lophophores were useless or 
even hindering. On exposed sites, bryozoans could benefit 
from larger lophophores and subsequently grew faster than 
species with smaller lophophores. Differences in the lo-
phophore size could be crucial for ecological success (com-
pare Lidgard et al., 1993). The clear absence of species with 

small apertures from the published literature on the Baltic 
bryozoans can be explained by the fact that such habitats 
were neglected by researchers.

encrustation densit

Cryptic surfaces in nautiloids (2.3–5.5% of the area) 
and trilobites (0.2–2.9% of the area) are usually somewhat 
more encrusted than the open surfaces of hardgrounds in 
the Ordovician of Estonia (0.02–1.3% of total hardground 
area; Vinn, 2015; Vinn and Toom, 2015). This may indi-
cate the presence of some polarity in the encrustation den-
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Specimen 
number Locality/rock Regional Stage

(international stage)
Bryozoans number 

(encrustation area %)
Cornulitids number 

(encrustation area %)
Total encrusta-

tion area %

TUG 1355-248 Saxby, NW Estonia/
Limestone Vormsi (Katian) 2 (1.0) – 1.0

TUG 665-57 Paope Quarry/Lime-
stone Vormsi (Katian) 2 (0.2) – 0.2

TUG 1355-149 Paluküla, Hiiumaa 
Island/Limestone Vormsi (Katian) 1 (57.0) – 57.0

GIT 343-301 Vanaküla Quarry, NE 
Estonia/Oil shale Kukruse (Sandbian) 4 (2.9) – 2.9

GIT 360-135 NE Estonia/Oil shale Kukruse (Sandbian) 1 (0.7) – 0.7

TUG 1355-247 Ontika Quarry, NE 
Estonia/Limestone Lasnamäe (Darriwilian) 1 (1.7) 1 (0.6) 2.3

TUG 2-690 Lasnamägi/Limestone Lasnamäe (Darriwilian) 2 (0.6) 3 (0.6) 1.2
TUG 1355-252 Kadaka/Limestone Kunda (Darriwilian) 4 (1.6) – 1.6

table 1 

Cryptic fauna in nautiloids from the Ordovician of Estonia

table 2 

Cryptic fauna in trilobites from the Ordovician of Estonia

Specimen 
number Locality/rock Regional stage  

(International stage)
Bryozoans number 

(encrustation area %)
Cornulitids number 

(encrustation area %)
Total encrusta-

tion area %

TUG 939-59 Hosholm, Vormsi 
Island/Limestone Pirgu (Katian) 2 (4.2) – 4.2

TUG 663-8 Männiku, northern 
Estonia/Limestone Haljala (Sandbian) 5 (48.7) 1 (0.1) 48.8

TUG 46-244 Anija/Limestone Haljala (Sandbian) 1 (2.3) – 2.3

GIT 343-298 Kohtla-Nõmme, NE 
Estonia/Oil shale Kukruse (Sandbian) 5 (5.4) – 5.4

TUG 1693-34 Kunda-Aru Quarry/
Limestone Lasnamäe (Darriwilian) 3 (4.6) – 4.6

TUG 94-1 Ilumäe Quarry/ 
Limestone

Lasnamäe
(Darriwilian) 4 (5.5) – 5.5

istic for the Ordovician Baltic Basin (Vinn, 2015; Vinn and 
Toom, 2015). This could represent a palaeobiogeographic 
difference, caused by a slightly colder climate in Baltica 
during the Darriwilian and Sandbian and possibly by dif-
ferences in faunal composition and sedimentation (Dronov 
and Rozhnov, 2008; Vinn and Toom, 2015). It can also be 
explained by low nutrient levels in the local sea water of 
Baltic Basin (low productivity, e.g., Lescinsky et al., 2002; 
Wilson et al., 2015; Zatoń et al., 2015) or by a large area of 
cryptic surfaces being occupied by soft-bodied organisms in 
the community, which did not preserve as fossils. Howev-
er, most likely, there were high nutrient levels in the Baltic 
Basin, as indicated by intense bioerosion and great diversity 
of the boring ichnotaxa. Low skeletal coverage may also in-
dicate a short exposure time of the cryptic surfaces (Lescin-
sky et al., 2002), although this seems unlikely, considering 
the relatively low sedimentation rates in the Baltic Basin 
(Jaanusson, 1973; Raukas and Teedumäe, 1997).

sity between open and cryptic surfaces in the Ordovician of 
Estonia. Encrusters may have favoured cryptic surfaces, as 
these were less accessible for predators and grazers. Cryp-
tic surfaces in trilobites were usually less encrusted than  
the living chambers of nautiloids. This can be explained 
by the larger cavity volume in nautiloids, which enabled a 
greater influx of food. 

Unfortunately, the cryptic faunas of North American 
nautiloids and trilobites have not been described. Howev-
er, Brett and Liddell (1978) described a densely encrust-
ed (31%) cryptic surface in a hardground from the Ordo-
vician of North America. Trilobites and nautiloids from  
the Ordovician of Estonia usually show relatively low en-
crustation densities, compared to the latter hardground. 
However, exceptional specimens show even higher encrus-
tation densities than those described for the cryptic hard-
ground surfaces from the Ordovician of North America. 
Generally low encrustation densities seem to be character-
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fig. 2. Bryozoan on the internal surface of illaenid pygid-
ium from Paope, NW Estonia, Vormsi Regional Stage (Ka-
tian), TUG 665-57.

A bryozoan-dominated fauna that inhabited small caves 
underneath a carbonate hardground has been described from 
the Corryville Formation (Upper Ordovician, Katian) in the 
USA (Buttler and Wilson, 2018). This fauna supports the 
hypothesis that early cave-dwelling organisms were little 
differentiated from their exposed counterparts (Buttler and 
Wilson, 2018). The results of the present study do not refute 
the hypothesis mentioned above.
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