Silurian Bivalvia from Chichagof Island,
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The new Silurian Bivalvia Goniophora thula-Mytilarca boucoti Community from a new locality east of the Hoonah Airport on Chichagof Island, Southeast Alaska, U.S.A. is composed of 9 species [?Colpomya aff. hugini Liljedahl, 1994 and
?Colpomya aff. audae Liljedahl, 1994 (Colpomyidae); Modiolopsis aff. modiolaris Conrad, 1838 (Modiolopsidae);
Mytilarca boucoti sp. nov. (Ambonychiidae); ?Schizodus sp. A and ?Schizodus sp. B (Schizodidae); Sanguinolites sp.
(Sanguinolitidae); ?Modiomorpha sp. and Goniophora thula sp. nov. (Modiomorphinae)]. In this paper two new species
are described. The Goniophora thula-Mytilarca boucoti Community most probably occupied a gently inclined upper
slope environment lying seaward of a cyanobacterial reef front which marked the outer edge of a late Silurian carbonate
platform (represented by the Kennel Creek Limestone). The fauna of this locality consists of a rich benthos, especially
rich in brachiopods, but secondarily dominated by bivalves and gastropods. Cephalopods are rare, favositid tabulate corals are also present, but form only a very minor component. The new community is most closely related to the homologous and analogous late Wenlock Bivalvia community described from Gotland, Sweden, Baltica. Similar biotic ties are
with the shallow water early Ludlow Janicula potens Community from the Prague Basin, Bohemia, Perunica. Cosmopolitanism is characteristic for the Silurian Bivalvia genera, which were dispersed in most regions of the world due to
their relatively long pelagic larval life and relatively small distances between the basins, islands and continents in the Silurian. For the distribution of Bivalvia during the Silurian were more limiting physical factors like temperature, salinity,
substrate, food, oxygen content, light, and depth. The fauna described here is from the Alexander terrane, an accreted
terrane which appears to represent a rifted block of the eastern Siberian palaeocontinent. The latter interpretation is
based on faunal affinities, notably brachiopods, but suggested by other groups such as gastropods and sponges, as well as
on the basis of similarities in sedimentary succession. • Key words: Bivalvia, Silurian, late Wenlock to early Ludlow,
new taxa, Alexander terrane, Southeast Alaska, U.S.A., palaeoecology, slope facies, palaeogeography, Perunica,
Baltica.
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The present paper describes a new Bivalvia community discovered and collected by R.B. Blodgett, D.M. Rohr, and
J. Skaflestad on July 30, 2010 in the north side of a small
quarry about 1 km east of Hoonah Airport runway on Chichagof Island, Southeast Alaska, U.S.A. (locality 10RB10 –
Latitude 58°.05.716´N., Longitude 135°. 23.152´W). The
quarry (Fig. 1) is reached by a small short road leading from
the west from Forest Service Road 8052, the main road leaving and heading south of the town of Hoonah. The quarry is
situated in the NW1/4 of the SE1/4 of section 35, T. 43 S.,
R. 62 E., Juneau A-5 1 : 63,360 scale quadrangle (Map edition 1994). The quarry exposes two separate stratigraphic intervals: a lower greenish-grey, medium-bedded siltstone
DOI 10.3140/bull.geosci.1277

interval which forms the base of the quarry, and an upper limestone interval which forms cliffs on the south and west
side of the quarry. The fossil-rich part (field locality
10RB10) of the siltstone beds is exposed on the north side of
quarry (near NE end of quarry). The siltstone beds near the
fossil locality strike N-S and dip 70–75° to the West. A rich
fauna of brachiopods along with a lesser amount of gastropods accompanies the bivalve community. The fossiliferous
zone which yielded this fauna was the only easily visible
fossil-rich part of the siltstone beds exposed in the quarry.
The described specimens JK 17 853–JK 17 984 are deposited in the collection of Early Palaeozoic bivalves in the
Czech Geological Survey, Prague, Bohemia.
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Figure 1. Location of the field locality 10RB10, East of Hoonah Airport, Latitude 58°05.716´N., Longitude 135°23.152´W, Chichagof Island, Southeast Alaska, U.S.A.

Geological setting
(by Robert B. Blodgett & David M. Rohr)
Palaeozoic age rocks are exposed throughout much of northeast Chichagof Island, Southeast Alaska. However, very little
study has been made of the Palaeozoic fauna and flora from
this island. The only formally described and illustrated fossil is the upper Silurian Pycinodesma benjamini (Kirk),
described by Kirk (1927a) under his newly established genus name Pycnodesma, which he later changed (Kirk
1927b) to Pycinodesma upon learning that the genus name
was pre-occupied. This particular species was found in exposures of the type section of the Kennel Creek Limestone
on the southern side of Freshwater Bay, about 40 km
south-east of Hoonah. Cardiola aff. agna Kříž, 1979, the
characteristic representative of Nepiomorphia Kříž, 2007
was found by Bruce Reed in the early Gorstian of Alaska
at Jones River (Kříž 1979, pp. 14 and 72). Blodgett and
Rohr visited the small town of Hoonah, situated in the
northeast part of Chichagof Island, in late July, 2010 with
the purpose of conducting a short reconnaissance field
study of the Silurian–Devonian strata exposed on this part
of the island.
Geologic maps covering all or parts of Chichagof Island include Lathram et al. (1958), Lathram et al. (1959),
Loney et al. (1963a), Loney et al. (1963b) and Karl (1999).
Much of the basic stratigraphic nomenclature for this part
of the island was established in the paper of Loney et al.
(1963b). On the geologic map of northeast Chichagof Is242

land of Karl (1999), the area including the quarry from
which this collection was made was shown as being part of
the Devonian age Cedar Cove Formation. Karl (1999, Table 1, map No. 3) provided some information on conodonts
from the limestones which are exposed in the upper part of
this quarry. According to Anita G. Harris, who identified
the fauna, it included Panderodus sp., Ozarkodina
remscheidensis eosteinhornensis (Walliser), which according to her indicated a middle late Silurian–earliest Devonian (late Ludlow–early Lochkovian) age. Our field
study indicated that many of the rocks exposed in the immediate area of Hoonah do not belong to the Cedar Cove
Formation as indicated on the map of Karl (1999), but
rather belong to a new unnamed mixed siliciclastic/limestone lithostratigraphic unit bearing late Silurian age fauna,
probably forming a shelf to basin transitional lithofacies
which lay to the north of late Silurian carbonate platform
rocks of the Kennel Creek Limestone (Rohr et al. 2011).
The Kennel Creek Limestone was established by Loney et
al. (1963b), who considered it to be Middle Devonian in
age. The only significant fossils found in the latter unit are
the bivalve Pycinodesma and amphiporoid stromatoporoids. More recent studies in Southeast Alaska clearly
indicate that Pycinodesma is late Silurian in age, as originally indicated by Kirk (1927a, b), and the Kennel Creek is
now recognized to be late Silurian in age.
Carbonate platform facies of the Kennel Creek Limestone, as mentioned above, are well exposed to the south of
Hoonah, most notably in and around Freshwater Bay. One
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of the nearest Kennel Creek quarry exposures to our bivalve locality contained cyanobacterial reefal mound
buildups, similar to those found in coeval platform edge
rocks exposed throughout much of the Alexander terrane
of Southeast Alaska and the Farewell terrane of southwest
Alaska (Clough & Blodgett 1988, Rigby et al. 1994), as
well as in the Urals. The bivalve fauna described here is the
only diverse collection of bivalves known from the late Silurian of Chichagof Island. As mentioned above, numerous
specimens of the genus Pycinodesma have been noted from
the late Silurian age Kennel Creek Limestone, and one species, P. benjamini was formally established by Kirk
(1927a) based on collection from the south side of Freshwater Bay.
The Palaeozoic strata of northeast Chichagof Island are
part of the Alexander terrane, part of the accretionary complex of allochthonous terranes which characterizes much
of Southeast Alaska, northwestern British Columbia, and
southwestern Yukon Territory (Fig. 2). This terrane was
among the first such terranes to be recognized in western
North America (Berg et al. 1972, Jones et al. 1972). Recent
palaeobiogeographic studies indicate that the Alexander
terrane is faunally most similar to Siberia (Blodgett et al.
2002, 2003; Pedder 2006), notably its eastern portion. It is
now considered that this terrane most likely originated as a
rifted block of the eastern Siberian palaeocontinent, probably breaking away in the latter part of the Devonian
(Blodgett et al. 2010).

Systematic palaeontology

Figure 2. Tectonostratigraphic terranes and component subterranes in
Alaska. AX – Alexander terrane; LG – Livengood terrane, Subterranes of
the Farewell terrane: DL – Dillinger; MY – Mystic; NX – Nixon Fork.
NAAB – North American autochtonous basement (after Blodgett et al.
2010).

(by Jiří Kříž)
Abbreviations. – V – valve, L – length of the shell, H – height
of the shell, W – width of the shell, W/2 – width of one
valve (Kříž 1969); JK – collection of the Lower Palaeozoic
bivalves deposited in the Czech Geological Survey, Prague. All measurements are in millimetres.

Class Bivalvia Linné, 1758
Superfamily Colpomyoidea Pojeta & Gilbert-Tomlinson,
1977
Family Colpomyidae Pojeta & Gilbert-Tomlinson, 1977
Genus Colpomya Ulrich, 1893
Type species. – Colpomya constricta Ulrich, 1893, U.S.A.,
Kentucky, Middle Ordovician.
Remarks. – The Alaskan bivalves classified as ?Colpomya
Ulrich, 1893 have shell form strongly similar to that of Colpomya. The hinge is unknown (not preserved) so they are
referred to this genus with a question mark.

?Colpomya aff. hugini Liljedahl, 1994
Figure 4D
Material. – Three specimens: internal mould of right valve
with fragment of recrystallized shell wall in the umbonal
part (JK 17 979), internal mould of right valve with fragment of recrystallized shell wall in the umbonal part
(JK 17 973), and internal mould of right valve (JK 17 980).
Description. – Small valve (length maximally 8.8 mm,
height maximally 7.4 mm and width/2 maximally 2.8 mm)
is obliquely subovate, inequilateral, and moderately inflated. Umbo prominent, beak small, prosogyrate, slightly
above the dorsal margin, almost not raised above the commissure plain, at two fifths of the shell length from anterior.
Dorsal margin long, more than one half of shell length, and
slightly convex. Anterior part lobate, relatively narrow and
rounded. Almost straight ventral margin is relatively long.
Posterior part of the shell is much larger than anterior part
and posterior margin is rounded. Maximum height of the
shell is reached approximately at 1/3 the shell length from
anterior. Shell surface is smooth, with a few irregular low
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growth bands developed. Ligament is most probably opisthodetic. Shell thickness is 0.11 mm. Other features unknown.
Dimensions. –
Specimen
V
JK 17 980
R
JK 17 973
R
JK 17 979
R

L
> 6.6
8.3
8.8

H
4.8
6.6
7.4

L/H
1.4
2.8
2.6

Discussion. – The specimen is most closely related to Colpomya hugini Liljedahl, 1994 from the Homerian, Wenlock, Mulde Beds of Djupvik, Gotland, Sweden by general
size, shape and surface sculpture represented by only very
few irregular wide growth bands. Especially characteristic
is the extended anterior part and a very high posterior part
of the valve.

?Colpomya aff. audae Liljedahl, 1994
Figure 4H, J, K
Material. – Three specimens: internal mould of right valve
(JK 17 964), deformed internal mould of right valve
(JK 17 965), and counterpart of right valve with outer surface sculpture (JK 17 969).
Description. – Small valve (length maximally 16.6 mm,
height maximally 11.0 mm and width/2 maximally
3.1 mm) is obliquely elongated, inequilateral, and moderately inflated. Umbo prominent, blunt, prosogyrate, slightly
above the dorsal margin, and in less than one fourth of the
shell length from anterior. Umbonal ridge well developed
between umbo and posterior extremity. Dorsal margin is
long, more than four fifths of the shell length, and slightly
convex. Anterior part lobate, relatively narrow and rounded. Ventral margin is long, slightly convex. Posterior part
of the shell is larger than anterior part and posterior extremity rounded to subangular. Maximum height of the shell
is reached in the posterior part. Irregularly spaced low
growth bands and furrows form the shell surface. Ligament
is probably opisthodetic. Other features unknown.
Dimensions. –
Specimen
V
JK 17 964
R
JK 17 965
R

L
12.9
16.6

H
7.1
11.0

L/H
3.0
3.1

Discussion. – The specimens are most closely related to
?Colpomya audae Liljedahl, 1994 from the Ludlow, Burgsvik Beds, Gotland, Sweden by general shape and surface
sculpture. Characteristic is especially the extended anterior
part and subangular rounded posterior part of the valve. As
already mentioned by Liljedahl (1994, p. 62) the features of
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?Colpomya audae are very similar to the early Gorstian,
Ludlow Modiolopsis concors Barrande, 1881 from
Praha-Butovice, Prague Basin, Bohemia. The ?Colpomya
aff. audae from southeast Alaska is also similar to the late
Ludlow specimen of Modiolopsis concors Barrande (1881,
pl. 262, figs III/1–3) from Praha-Lochkov, Prague Basin
Bohemia, which differs by having regularly spaced narrow
growth bands and furrows.

Superfamily Modiolopsoidea P. Fischer, 1886
Family Modiolopsidae P. Fischer, 1886
Genus Modiolopsis Hall, 1847
Type species. – Pterinea modiolaris Conrad, 1838, U.S.A.,
New York, Pulaski Formation, Ordovician.
Modiolopsis aff. modiolaris (Conrad, 1838)
Figure 4I
Material. – Slightly compressed internal mould of right
shell, JK 17 966.
Description. – Valve medium in size (L = 17.2 mm, H =
11.1 mm, W/2 = > 1.9), elongated, slightly diagonally modioliform, inequilateral, inflated; maximum width in about
1/2 of the shell length from anterior. Anterior part lobate,
evenly rounded, posterior part of the shell is distinctly larger
than anterior part. Maximum height is reached approximately at slightly more than three quarters of the shell length
from anterior. Umbo is prominent, above the hinge line, at
1/4 of the shell length from anterior, and prosogyrate. Dorsal margin is long, about 1/2 of shell length, straight. Ventral margin is long, slightly convex. Posterior margin
evenly rounded. Surface sculpture composed of irregularly
spaced narrow growth bands and furrows. Ligament is probably amphidetic or opisthodetic. Hinge probably edentulous, large anterior adductor muscle scar is developed on
the anterior part, close to umbo. Other features unknown.
Discussion. – According to Kříž & Steinová (2009) more
than 163 Ordovician species were classified in the past
under Modiolopsis Hall, 1847 (Pojeta 1971). The number
of the Silurian and Devonian species was not counted, but
is also very high. The specific classification is very difficult when only a general modioliform shape and surface
sculpture are known. For that reason the specimen from
Alaska is compared with the Ordovician type species Modiolopsis modiolaris (Conrad, 1838), which differs generally in its larger shells. On the specimen figured by Pojeta
(1971, pl. 15, figs 1–3) the posterior myophoric buttress is
partly preserved and the impression of anterior adductor
muscle scar is also developed. Modiolopsis antiquior Bar-
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rande, 1881, from the Late Ordovician, Sandbian, Letná
Formation, sandstones, Děd Hill near Beroun, the Prague
Basin is also very similar, differing from the Alaska specimen by its more robust and larger shells.

Superfamily Ambonychioidea S.A. Miller, 1877
Family Ambonychiidae S.A. Miller, 1877
Genus Mytilarca Hall & Whitfield, 1869
Type species. – Inoceramus chemungensis Conrad, 1842,
U.S.A., New York, Late Devonian, Chemung Stage.
Mytilarca boucoti sp. nov.
Figure 3A–Q
Holotype. – Internal mould of the right valve with posterior
laterals and anterior cardinals preserved, JK 17 942, figured on Fig. 3D–F.
Paratypes. – JK 17 939–JK 17 941, JK 17 943–JK 17 950,
JK 17 953–JK 17 955, measured for dimensions, included
into assemblage analysis and figured on Fig. 3A–C, G–Q.
Derivation of name. – In honour of Arthur J. Boucot, Professor of Zoology and Geology, Oregon State University,
Corvallis, Oregon, U.S.A., good friend, expert in the Silurian and Devonian brachiopods and stratigraphy, biogeography and palaeoecology of the Silurian and Devonian
rocks of the World.
Type locality. – U.S.A., Southeast Alaska, Chichagof Island, small quarry SE of Hoonah, field locality 10RB10,
Latitude 58° 05.716´N., Longitude 135° 23.152´W.
Type horizon. – Late Wenlock or early Ludlow, mediumbedded lower siltstone interval below an overlying, upper
limestone interval.

rows. Byssal sinus and byssal gape not developed. Ligament external, low ligament area with numerous duplivincular grooves and ridges. Hinge in the left valve composed
of two or three slightly elongated cardinal teeth anteriorly
of umbo, posterior one longer. In the posterior part of the
shell, close to the hinge line two narrow lateral teeth are developed, lower one usually longer. Shell thickness is
0.34 mm. Other features unknown.
Dimensions. – (Specimens are slightly deformed.)
Specimen
V
L
H
W/2
JK 17 944
L
4.8
4.4
1.5
JK 17 950
R
10.4
10.7
4.1
JK 17 940
R
11.0
10.3
5.3
JK 17 949
L
12.3
12.8
3.3
JK 17 942
R
14.3
11.1
4.6
Discussion. – Mytilarca boucoti sp. nov. differs from all the
species described by Isberg (1934) from the Late Ordovician
of Sweden by ovate, postero-ventrally elongated shells and
by blunt large umbo. M. mareki Kříž & Steinová, 2009 from
the latest Ordovician of the Prague Basin Bohemia is most
closely related to M. boucoti sp. nov. but it is broadly ovate,
more ventrally elongated and more obese, it has mostly one
or two, even three lateral teeth developed. The Silurian and
Devonian species of Mytilarca described by Barrande
(1881) from the Prague Basin of Bohemia differ in having
dorso-ventrally elongated shells and by mostly pointed narrow umbos. M. amii McLearn, 1924 from the late Přídolí of
Arisaig, Nova Scotia differs by its mytiliform outline,
slightly concave anterior margin and pointed umbo. Mytilarca acutirostra (Hall, 1867) described by Watkins (1997)
from the Wenlock Racine Formation of Wisconsin and Illinois, North America is larger and differs by its more
postero-ventrally elongated shells. The other species of Mytilarca described by Hall (1884) from the Late Devonian
of North America differ also by dorsoventrally elongated
shells with pointed and mostly slender umbos.
Mode of life. – Semi-infaunal, byssate.

Material. – 13 left, 11 right valves, and 2 fragments.
Occurrence. – Type locality.
Diagnosis. – Silurian Mytilarca with postero-ventrally
elongated, ovate shells, and with hinge composed of two or
three slightly elongated anterior cardinal teeth and two posterior lateral teeth.
Description. – Shell medium size (length maximally
14.3 mm, height maximally 11.1 mm and width/2 maximally 5.3 mm), postero-ventrally elongated, ovate, equivalved, inequilateral, and obese, lacking the anterior lobe.
Umbos are prominent, in extreme terminal position, beaks
prosogyrate. Outer surface sculpture consists of growth
wrinkles and of irregular flat narrow growth bands and fur-

Superfamily Trigonioidea Lamarck, 1819
Family Schizodidae Newell & Boyd, 1975
Genus Schizodus Verneuil & Murchison, 1844
Type species. – Axinus obscurus Sowerby, 1821, England,
Lancashire, late Permian.
Remarks. – In the collection of Alaskan bivalves are several relatively small single valves with a shell form similar
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to that of the Early Palaeozoic bivalves assigned by several authors to the Schizodidae. Schizodus? sp. from the
early Ludlow, Wales, Great Britain (Newell & Boyd
1975), the Gedinnian Schizodus aff. cuneus Hall, 1883,
and the Emsian Schizodus aff. appressus (Conrad, 1842)
from Guangxi, China (Pojeta et al. 1986), Silurozodus
gotlandicus Liljedahl, 1992 from the late Wenlock and
Ludlow, Gotland, Sweden, Schizodus sp. nov. (Watkins
1997) from the late Wenlock Racine Formation of Wisconsin and Illinois, North America, and Janicula potens
(Barrande, 1881) from the late Wenlock and early Ludlow, Prague Basin, Bohemia (Kříž 2008). At present this
group of the possible Silurian and Devonian trigoniaceans
is not well understood, and specimens are difficult to classify (Pojeta et al. 1986, p. 79). The hinge of the Alaskan
specimens is unknown (not developed or not preserved)
so they should be referred to this genus only with a question mark.

?Schizodus sp. A
Figure 4E, F
Material. – Five specimens: three internal moulds of right
valve (JK 17 984, JK 17 983, JK 17 977), and two counterparts of left valve with outer surface sculpture preserved
(JK 17 976, JK 17 975).
Description. – Small shell (length maximally 6.9 mm, height
maximally > 5.8 mm and width/2 maximally 1.5 mm),
quadrangular-subovate, inequilateral, postero-ventrally
elongated, and inflated. Umbos prominent, prosogyrate,
raised above the dorsal margin, situated in the anterior 1/3
of the shell length. Umbonal ridge well developed, it does
not reach the postero-ventral extremity. Antero-dorsal and
anterior margins evenly rounded and continuing in the convex ventral margin terminating in the rounded obtuse
postero-ventral angle. Posterior margin obliquely truncated, postero-dorsal angle rounded. Dorsal margin is convex. Outer shell surface is formed by growth wrinkles and
by a few less prominent irregular narrow growth bands
or furrows. Inner shell surface is smooth with a few less

prominent irregular narrow growth bands or furrows. Other
features unknown.
Dimensions. –
Specimen
V
JK 17 977
R
JK 17 983
R
JK 17 984
R

L
5.8
6.1
6.9

H
3.5
4.2
> 5.8

W/2
1.5
> 1.4
> 1.3

Discussion. – The Alaskan ?Schizodus sp. A is very similar
in general shape to the specimens from the Devonian, Gedinnian, Guangxi, China compared by Pojeta et al. (1986,
p. 80, pl. 23, figs 1, 2) with Schizodus cuneus Hall (1883,
pl. 75, figs 29, 30; 1885, pl. 75, figs 29, 30).

?Schizodus sp. B
Figure 4A–C
Material. – Three specimens: internal mould of left valve
with fragment of recrystallized shell wall in the umbonal
part (JK 17 978), internal mould of right valve (JK 17 982),
and counterpart of left valve with outer surface sculpture
preserved (JK 17 981).
Description. – Small shell (length maximally 8.1 mm, height
maximally 5.8 mm and width/2 maximally 2.4 mm),
quadrangular-subovate, inequilateral, and moderately inflated. Umbos prominent, prosogyrate, slightly raised
above the dorsal margin, situated in the anterior 1/4 of the
shell length. The umbonal ridge does not reach posterior
margin. Anterior margin is evenly rounded and continuing
in the convex ventral margin and terminating in the rounded posterior. Dorsal margin is convex. Outer shell surface
is formed by growth wrinkles with very few irregularly
spaced flat growth bands. Inner shell surface is smooth.
Other features unknown.
Dimensions. –
specimen
V
JK 17 982
R
JK 17 978
L

L
> 4.5
> 8.1

H
3.9
5.8

W/2
1.0
2.4

Figure 3. A–Q – Mytilarca boucoti sp. nov. • A, B – right valve, internal mould, JK 17 940, paratype; A – lateral view, × 3.8; B – dorso-lateral view, detail of posterior lateral teeth and the counterpart of ligamental area, × 5.9. • C – left valve, internal mould, JK 17 944, paratype, lateral view, × 10.4.
• D–F – right valve, internal mould, JK 17 942, holotype; D – dorso-lateral view, detail of cardinal teeth, × 14.5; E – lateral view, × 3.3; F – dorso-lateral
view, × 4.8. • G, H – left valve, internal mould, JK 17 946, paratype; G – lateral view, × 4.3; H – dorso-lateral view, detail of posterior lateral teeth, × 6.4.
• I–J – left valve, internal mould with fragment of the recrystallized shell, JK 17 945, paratype; I – lateral view, × 4; J – dorso-lateral view, detail of posterior lateral teeth and the counterpart of ligamental area, × 5.5. • K – right valve, internal mould, JK 17 950, paratype, lateral view, × 3.9. • L, M – left valve,
internal mould, JK 17 949, paratype; L – dorso-lateral view, detail of posterior lateral teeth and the counterpart of ligamental area, × 6.3; M – lateral view,
× 3.3. • N – left valve, internal mould, JK 17 939, paratype, dorso-lateral view, detail of posterior lateral teeth and the counterpart of ligamental area,
× 10.5. • O – right valve, internal mould, JK 17 948, paratype, dorso-lateral view, detail of cardinal teeth and the counterpart of ligamental area, × 14.7.
• P – right valve, external mould, JK 17 953, paratype with fragment of recrystallized shell, lateral view, detail of outer and inner surface sculptures, × 5.6.
• Q – left valve, external mould, JK 17 955, paratype, lateral view, detail of outer surface sculture, × 14.
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Discussion. – In general ?Schizodus sp. B has a similar general shape to Schizodus oblatus Hall (1883, pl. 75, fig. 43;
1885, pl. 75, fig. 43) from the Devonian, Chemung Group.
Also very similar is Schizodus sp. nov. figured by Watkins
(1997) from the Wenlock Racine Formation of Wisconsin
and Illinois, North America which is larger but shows generally an identical morphology.

ture is well exhibited in the Alaskan specimen JK 17 968,
figured as Fig. 4M. Other mentioned fragments have similar size and sculpture. The juvenile specimen JK 17 962 is
figured as Fig. 4G.

Superfamily Grammysioidea S.A. Miller, 1877
Family Sanguinolitidae S.A. Miller, 1877

Genus Modiomorpha Hall & Whitfield, 1869

Superfamily Modiomorphoidea S.A. Miller, 1877
Subfamily Modiomorphinae S.A. Miller, 1877

Sanguinolites McCoy, 1844

Type species. – Pterinea concentrica Conrad, 1838,
U.S.A., New York, Middle Devonian.

Type species. – Sanguinolites discors McCoy, 1844, Ireland, Early Carboniferous.

?Modiomorpha sp.
Figure 4L

Sanguinolites sp.

Material. – Counterpart of right valve anterior (length
20 mm) with preserved outer surface sculpture (JK 17 957).

Figure 4G, M–O
Material. – Seven fragments (JK 17 956, JK 17 958–JK 17
962, and JK 17 968).
Description. – Shell transverselly subovate, inequilateral,
elongated, and obese. Umbos are prominent, in almost anterior position, prosogyrate. Umbonal ridge is indistinct,
rounded, and becomes obsolete before reaching posterior
extremity. Dorsal margin is long, slightly convex. Anterior
part is lobate. Ventral margin is long, straight. Posterior
margin of adult shell is rounded. Surface sculpture is composed of the growth wrinkles and prominent convex wide
growth bands and relatively narrow furrows. Growth bands
increase in number posteriorly of anterior part by intercalation or bifurcation. Other features unknown.
Remarks. – A characteristic feature of Sanguinolites are
prominent convex growth bands increasing in number posteriorly of the anterior part by intercalation or bifurcation
well demonstrated on Sanguinolites nagaolingensis Pojeta
et al., 1986 from the earliest Devonian, Guangxi, China
(p. 87, pl. 31, figs 5, 6). The same feature was described in
Sanguinolites? drupa Kříž, 2008 from the early Ludlow of
the Prague Basin, Bohemia (p. 272, fig. 12B–G). This fea-

Description. – Shell probably modioliform, inequilateral,
moderately inflated. Anterior part is lobate. Outer surface
sculpture consists of fine growth bands and furrows.
Growth bands decrease in number posteriorly and became
irregularly spaced and wider. Other features unknown.
Remarks. – This fragment of the relatively largest shell in the
Alaskan Bivalvia community shows a decreasing number of
growth bands posteriorly (an opposite situation exists in Sanguinolites McCoy, 1844), and is similar to that of the modiomorphid anterior part of the shell. It may be related to Modiolopsis Hall, 1847 or to Modiomorpha Hall & Whitfield, 1869.

Genus Goniophora Phillips, 1848
Type species. – Cypricardia cymbaeformis Sowerby in
Murchison, 1839, England, upper Ludlow.
Goniophora thula sp. nov.
Figure 5A–R
Holotype. – Right valve, internal mould, JK 17 875, figured
on Fig. 5M–O.

Figure 4. A–C – ?Schizodus sp. B. A – counterpart of the left valve showing outer surface sculpture, JK 17 981, lateral view, × 9.7. B – left valve, internal mould, JK 17 978, lateral view, × 4.5; C – right valve, internal mould, JK 17 982, lateral view, × 2.7. • D – ?Colpomya aff. hugini Liljedahl, 1994, right
valve, internal mould, JK 17 979, lateral view, × 3.6. • E, F – ?Schizodus sp. A. E – right valve, internal mould, JK 17 984, lateral view, × 6.6; F – right
valve, internal mould, JK 17 983, lateral view, × 7. • G, M–O – Sanguinolites sp. G – right valve, internal mould, JK 17 962, lateral view, × 3.9; M – fragment of the right valve, internal mould, JK 17 968, lateral view, × 3.3; N – fragment of the right valve, anterior part, internal mould, JK 17 958, lateral
view, × 4.3; O – fragment of the left valve, posterior part, internal mould, JK 17 959, lateral view, × 3.3. • H, J, K – ?Colpomya aff. audae Liljedahl, 1994.
H – right valve, internal mould, JK 17 964, lateral view, × 4.6; J – deformed right valve, internal mould, JK 17 965, lateral view, × 6.6; K – counterpart of
the right valve, outer surface sculpture, JK 17 969, lateral view, × 5.1. • I – Modiolopsis aff. modiolaris Conrad, 1838, right valve, internal mould,
JK 17 966, lateral view, × 5.8. • L – ?Modiomorpha sp., counterpart, fragment of the right valve, anterior part, JK 17 957, lateral view, × 2.5.
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Paratypes. – JK 17 863, JK 17 867, JK 17 869, JK 17 873,
JK 17 874, JK 17 876 – JK 17 887, measured for dimensions and figured on Fig. 5A–L, P–R.
Derivation of name. – From Latin Thule (Greek Thoule),
feminine, farthest north.
Type locality. – U.S.A., Southeast Alaska, Chichagof Island, small quarry SE of Hoonah, 10RB10, Latitude
58° 05.716´N., Longitude 135° 23.152´W.
Type horizon. – Late Wenlock or early Ludlow, mediumbedded lower siltstone interval below an overlying upper
limestone interval.
Material. – 1 shell with conjoined valves, 11 left, 12 right
valves, and 69 fragments.
Diagnosis. – A Silurian Goniophora with strongly inequilateral, postero-ventrally elongated, lanceolate shells, with
outer surface sculpture composed of numerous, irregularly
spaced narrow growth bands and furrows and with dorsal
(posterior) and ventral (anterior) parts separated by prominent S-shaped carina between the umbo and extended ventral extremity. Posterior slope is overhanging.
Description. – Shell medium size (length maximally
15.7 mm, height maximally 14.5 mm and width/2 maximally 5.3 mm), lanceolate, equivalve, strongly inequilateral, more postero-ventrally elongated, and inflated. No
byssal gape. Umbos prominent, in anterior third of the dorsal margin line, closely incurved, beaks prosogyrate. Each
valve subdivided into dorsal (posterior) and ventral (anterior) parts by sinuous, prominent high carina with a rounded crest between umbo and postero-ventral extremity. The
carina is composed of interior transversal segments described by Kříž (2008). Each segment has a wide base, which
sits on the very thin inner layer of the shell. Laterally the
width of the segments decreases, near the rounded top of
the carina it increases. When only the inner surface of the

shell is preserved, in the place of carina only a flat ridge
with growth bands corresponding to the carina interior segments is preserved. Frequently, only the ventral part of the
carina interior is preserved. Hinge line relatively short,
slightly curved. Anterior margin is lobate, ventral margin
long, a little concave. Ventral extremity of the carina is
claw like, ventrally extended and anteriorly curved. Posterior margin long, convex, posterior slope of valve is overhanging. Outer surface sculpture consists of numerous
growth wrinkles and irregularly spaced narrow, rounded
growth bands and furrows. Inner surface sculpture consists
also of numerous flat narrow growth bands and furrows.
Hinge not well preserved. On the internal mould of the left
valve (paratype JK 17 874) one cardinal and possibly two
relatively small sockets are preserved anteriorly below the
umbo. Posterior reinforcement ridge well developed close
to the hinge line, slightly curved. Anterior reinforcement
between the anterior adductor muscle scar impression and
umbo is short. Anterior adductor muscle scar subcircular
and deeply impressed on the inner side of the anterior lobe.
Shell wall is 0.24–0.31 mm thick.
Dimensions. – (Specimens are slightly deformed.)
Specimen
L
H
W/2
JK 17 877
10.0 13.2
4.1
JK 17 876
12.6 13.2
4.2
JK 17 875
15.7 14.5
5.3
Discussion. – Goniophora thula sp. nov. is closely related
to Goniophora ascia Kříž, 2008 from the early Gorstian
(Ludlow) of the Prague Basin, Bohemia in having a similarly developed carina and general shape of the shell, but
differs from the Bohemian species by its smaller shell,
overhanging posterior slope, more posteriorly than ventrally elongated shell, by the presence of irregularly spaced
narrow wrinkles and growth bands and furrows, and by a
more extended ventral extremity of its carina. Goniophora
onyx Liljedahl, 1984 from the late Homerian of Gotland
has a slightly larger shell, posterior slope overhanging and
a ventral extremity of the carina that is also claw like,

Figure 5. A–R – Goniophora thula sp. nov. • A – deformed shell with conjoined valves, internal mould, JK 17 873, paratype, postero-dorsal view, × 2.3.
• B – left valve, internal mould, JK 17 874, paratype, latero-dorsal view, detail of the posterior and anterior reinforcement ridges and anterior adductor
muscle scar, × 4.3. • C – right valve, external mould of outer surface, JK 17 863, paratype, lateral view, × 3.5. • D – left valve, external mould of outer surface of antero-ventral part, JK 17 883, paratype, antero-ventral view, × 4.5. • E – right valve, external mould of outer surface, JK 17 884, paratype, lateral
view, × 3.7. • F – left valve, internal mould with fragment of recrystallized shell, JK 17 887, paratype, latero-dorsal view, detail of the posterior and anterior reinforcement ridges and anterior adductor muscle scar, × 7. • G – left valve, internal mould, JK 17 877, paratype, latero-dorsal view, detail of the posterior and anterior reinforcement ridges and anterior adductor muscle scar, × 3.4. • H–I – right valve, internal mould of antero-ventral part, JK 17 879,
paratype; H – ventro-lateral view, detail of ventral extremity of carina, × 4.8; I – ventro-lateral view, × 3.9. • J, K – right valve, internal and external mould
of antero-ventral part, JK 17 881, paratype; J – ventro-lateral view of internal mould, × 4.2; K – ventro-lateral view of external mould with outer surface
sculpture, × 4.1. • L – right valve, internal mould, JK 17 878, paratype, ventro-lateral view showing well preserved anterior adductor muscle scar, × 2.3.
• M–O – right valve, internal mould, JK 17 875, holotype; M – dorsal view, × 4.5; N – lateral view, × 4.0; O – ventro-lateral view, × 3.0. • P–R – left valve,
internal mould, JK 17 876, paratype; P – postero-lateral view with posterior reinforcement ridge, × 3.1; Q – ventro-lateral view, × 3.9; R – lateral view,
× 4.5.
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slightly curved anteriorly, but differs from Goniophora
thula sp. nov. by its regular narrow growth bands and furrows. Goniophora cymbaeformis (Sowerby in Murchison,
1839) from the Ludlow of Ludlow, the Welsh Borderland,
described also by Sinicyna (1964) from the Skala Formation, late Přídolí of Podolia, Ukraina, is also related to Goniophora thula sp. nov., but has a slightly larger shell and
additionally differs by its more posteriorly elongated shell,
and by regularly spaced narrow growth bands and furrows.
Also closely related is Goniophora australis Chapman,
1908 from the Silurian of Victoria, Australia, with a similar size and sculpture, with a similar distinct carina and its
anteriorly curved ventral extremity. Goniophora consimilis Billings, 1874 in McLearn, 1924 from the Stonehouse
Formation, late Přídolí of Arisaig, Nova Scotia shows a
similar outer surface sculpture and well developed carina
but it differs from Goniophora thula sp. nov. by its generally longer shell, by a posterior extremity of the carina
that is not claw-like, and by a more lobate, concave anterior margin.
Mode of life. – Most probably byssate, semi-infaunal with
the carina parallel to the sediment surface and anterior lobe
dipping into the substrate (Liljedahl 1994).
Occurrence. – Type locality.

Community analysis
The Bivalvia dominated communities from Perunica and
peri-Gondwana Silurian and Early Devonian carbonates
were classified by Kříž (1999a) into the natural community
groups, each containing homologous and analogous communities (Boucot & Kříž 1999). These community groups
are related to the slightly deeper cephalopod limestone biofacies and nearby even deeper contemporary micritic limestone biofacies. Havlíček & Štorch (1990, 1999) described from the Prague Basin of Bohemia shallow water
Coral-Crinoid Community Group (Kříž 2008) interpreted
as a biostrome characterized by prevalence of crinoids, corals, stromatoporoids accompanied especially by brachiopods, bivalves, gastropods, cephalopods and trilobites. The
early Ludlow Janicula potens Community (Kříž 2008)
from the Prague Basin, Bohemia is assigned to the
Coral-Crinoid Community Group and represents the most
diversified Bivalvia community in Bohemia (32 bivalve
species). The community is contemporaneous with the
Cardiola gibbosa Community (Kříž 1999a) described
from the early Ludlow cephalopod limestone biofacies,
Prague Basin Bohemia and other peri-Gondwanan regions
and characterized by the dominant occurrence of nepiomorphian bivalves (90.6%) including dominant species
(Kříž 1999a, 2007). In the shallow water Janicula potens
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Community the nepiomorphian bivalves represent only
0.8% in relative abundance (Kříž 2008).
The Janicula potens Community also has close biotic
ties with the shallow-water analogous and homologous
Bivalvia community with dominant Amphicoelia leidyi
Hall, 1867 from the late Wenlock Racine Formation, Michigan Basin, North America (Watkins 1997). In the Racine
Formation community also occurs the nepiomorphian
Cardiola aff. gibbosa Barrande, 1881 but represents only
0.06% of relative abundance. The occurrence of nepiomorphian bivalves in such a distant basin is evidence of pelagic larval transport by surface currents without a geographic barrier between Perunica or peri-Gondwana and
the cratonal interior of Laurentia.

Goniophora thula-Mytilarca boucoti Community
Name. – Used here for the first time.
Composition. – The relatively low diversity Bivalvia community is formed by 9 species: Goniophora thula, Mytilarca boucoti, Sanguinolites sp., ?Schizodus sp. A, ?Colpomya aff. audae, ?Colpomya aff. hugini, ?Schizodus sp. B,
Modiolopsis aff. modiolaris, and ?Modiomorpha sp. The
bivalves are accompanied by abundant brachiopods, which
are by far the most abundant element of the fauna and include Isorthis (Arcualla) sp., Mesoleptostrophia sp.,
Silurian-type Howellella sp., new family and genus of
strophic atrypacean, Morinorhynchus sp., coarsely costate
“Atrypa”, several specimens of a gypidulinid, a single specimen of Cyrtia sp. and a single specimen of an athyroid.
The brachiopod fauna is of particular note in lacking any
specimens of large pentameroid genera such as Kirkidium,
Brooksina, Cymbidium, or Harpidium which are so typical
of the shallow-water carbonate facies of the Heceta Limestone (also within the Alexander terrane) to the south on
Prince of Wales and western neighbouring islands (Kirk
& Amsden 1952; Blodgett et al. 2002, 2010). Gastropods
are less common (approximately equal in number of total
specimens with that of the bivalves) and include Loxonema sp. (a small species), Medfracaulus sp. and Bathmopterus sp. and a single specimen of Trochonema? sp.
Only seven specimens of cephalopods were found. Four
of them are deformed undeterminable orthocones, other
represent nektonic Plagiostomoceras? sp., one is a
slightly deformed cosmopolitan (Llandovery–Ludlow)
nektobenthic pseudoorthocerid Kionoceras sp., and one is
an annulated nektobenthic pseudoorthocerid orthocone
Pseudocycloceras sp. or “Dawsonoceras” sp. No rugose
corals are present, and tabulates were represented by only
a few small favositid coral heads. It is also interesting to
note that no echinoderm debris (i.e. crinoids columnals)
was observed.
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Table 1. The Goniophora thula-Mytilarca boucoti Community from the Silurian, Southeast Alaska. R+L – right and left valves (disarticulated),
A – shells with conjoined valves, RA – percentage relative abundance, AA – percentage relative abundance of shells with conjoined valves, R – rank
abundance.
Species

Life habits

R+L

A

RA

AA

R

Goniophora thula

semi-infaunal

92

1

63.1

2.1

1

Mytilarca boucoti

semi-infaunal

26

17.5

2

Sanguinolites sp.

infaunal

7

4.7

3

?Schizodus sp. A

infaunal

5

3.4

4

?Colpomya aff. audae

semi-infaunal

3

2.0

5

?Colpomya aff. hugini

semi-infaunal

3

2.0

5

?Schizodus sp. B

infaunal

3

2.0

5

Modiolopsis aff. modiolaris semi-infaunal

1

0.7

6

?Modiomorpha sp.

1

0.7

6

Bivalvia indet.
Totals

semi-infaunal

6
147

4.0
2

100.1%

Age. – The dominant Goniophora thula sp. nov. is related to
species described from the late Wenlock and Ludlow of
Gotland (Goniophora onyx Liljedahl, 1984, Goniophora
bragei Liljedahl, 1994, Goniophora brimeri Liljedahl, 1994,
and Goniophora tyri Liljedahl, 1994). Goniophora thula is
also closely related to the species described from the early
Ludlow of the Prague Basin, Bohemia (Goniophora ascia
Kříž, 2008 and Goniophora tyri Liljedahl, 1994). Characteristic for all these species is a prominent carina composed of
segments (Kříž 2008). Mytilarca boucoti sp. nov. is most
closely related to the Late Ordovician, latest Hirnantian Mytilarca mareki Kříž & Steinová, 2009 from the Prague Basin, Bohemia. The Alaskan species has a fixed number of lateral teeth (2) while the Hirnantian species has a variable
number of the lateral teeth (1–3). Representatives of Colpomya Ulrich, 1893 were described earlier from the Middle
Ordovician of North America. ?Colpomya hugini Liljedahl, 1994 and ?Colpomya audae Liljedahl, 1994 from
Southeast Alaska are by general morphology closely related
to their nominate species described by Liljedahl (1994) from
the late Wenlock and Ludlow of Gotland. The absence of a
preserved hinge makes it possible just to make a questionable systematic assignment. The same is true for ?Schizodus sp. A and ?Schizodus sp. B. The earliest representatives
of the family Schizodidae Newell & Boyd, 1975 are known
from the late Wenlock and Ludlow of Gotland, Sweden (Silurozodus gotlandicus Liljedahl, 1992). From the late Wenlock and early Ludlow of the Prague Basin, Bohemia was
described by Kříž (2008) Janicula potens (Barrande, 1881).
The majority of the representatives are known from Devonian to Permian rocks (Newell & LaRocque 1969). The earliest Sanguinolites McCoy, 1844 was described from the
early Ludlow of the Prague Basin, Bohemia (Sanguinolites?
drupa Kříž, 2008). We conclude that Bivalvia from the locality 10RB10 in Southeast Alaska indicate a Silurian age,
most probably the late Wenlock or early Ludlow.

Type locality. – U.S.A., Southeast Alaska, Chichagof Island, small quarry SE of Hoonah, field locality 10RB10,
Latitude 58° 05.716´N., Longitude 135° 23.152´W. Late
Wenlock or early Ludlow, medium-bedded lower siltstone
interval below an overlying, upper limestone interval.
Geographic distribution. – The Goniophora thula-Mytilarca boucoti Community is analogous and homologous
(Boucot & Kříž 1999) with the diversified shallow water
Janicula potens Community from the early Ludlow of the
Prague Basin, Bohemia, which is accompanied mainly by
abundant brachiopods and gastropods from the early Ludlow of the Prague Basin Bohemia (Kříž 2008). The community is characterized by the occurrence of several species of Goniophora, and by the dominant, probably earliest
schizodid Janicula. Nepiomorphian bivalves (Kříž 2007)
occur rarely (0.8% of relative abundance). The Bohemian
community is assigned to the Coral-Crinoid Community
Group (Havlíček & Štorch 1990, 1999).
Analogous and homologous also is the shallow water
Silurian reef Bivalvia community (15 species) described
by Watkins (1997) from the late Wenlock Racine Formation of Michigan Basin, North America. In this community
occurs a rare nepiomorphian bivalve Cardiola aff. gibbosa
Barrande, 1881 (only 0.06% of relative abundance),
Schizodus sp. nov., Mytilarca acutirostra (Hall, 1867),
Goniophora quadrilatera (Hall, 1867) accompanied by
species of genera Amphicoelia Hall, 1865, and Modiolopsis Hall, 1847.
Closely related Bivalvia to the Goniophora thulaMytilarca boucoti Community were also described by
Liljedahl (1984, 1992, 1994) from Gotland and Scania,
Sweden. Dominant species Goniophora thula of the
Alaska community is very closely related to the late Wenlock Goniophora onyx Liljedahl, 1984 from Gotland.
Other closely related species to those of Gotland are
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?Colpomya aff. audae Liljedahl, 1994 and Colpomya aff.
hugini Liljedahl, 1994.
The nepiomorphian bivalves (Kříž 2007), mainly cardiolids, which are characteristic for the peri-Gondwana region (Kříž 1999b), occur in the Wenlock and Ludlow of the
Welsh Borderland and Wales, Avalonia (Watkins 1978,
1979; Watkins & Berry 1977), the Ludlow of Tasmania and
New South Wales (Chapman 1908, Sherrard 1959), the Malvinokaffric faunas (Sánchez 1991), the Silurian of Laurentia,
Wisconsin and Illinois (Watkins 1997), Maine (Kříž 1979,
p. 73), the middle Ludfordian and the Přídolí, Silurian, Northern Devon Island, Canadian Arctic (Kříž 1979, p. 110, and a
specimen collected by T. de Freitas, unpublished), the late
Wenlock and Ludlow of Baltica (Hede 1915, Liljedahl 1984),
early Ludlow of Tajmyr, Siberia (Nikiforova & Obut 1965,
Kříž & Bogolepova 1995), the Ludlow and Lochkovian of
Caucasia (Janischevskij 1918), Mugodzhar Hills in
Kazachstan (Leonenok 1955), the Wenlock and Ludlow of
southern Tjan-Shan (Sinicyna 1993). Cardiola aff. agna Kříž,
1979, the characteristic representative of Nepiomorphia Kříž,
2007 was found by Bruce Reed in the early Gorstian of
Alaska at Jones River (Kříž 1979, pp. 14 and 72).
Characteristic for the southeastern Alaskan Goniophora thula-Mytilarca boucoti Community is the characteristic lack of Nepiomorphia representatives, which may
be caused just by the simple fact that they were very rare in
the community, as well as in the Bohemian early Ludlow
Janicula potens Community and in other shallow water
communities and have not been found yet.
It can be concluded that the Goniophora thula-Mytilarca boucoti Community has its closest biotic relationship
with the late Wenlock and Ludlow of Gotland in Baltica
but it also has close ties with late Wenlock and early Ludlow of Bohemia (Prague Basin).
Environment interpretation. – The bivalves occur in
greenish-grey, medium-bedded siltstone together with
abundant brachiopods, gastropods and rare cephalopods.
The Goniophora thula-Mytilarca boucoti Community
is not very diverse (9 species of bivalves). The dominant
species Goniophora thula occurs commonly as fragments
of the thick parts of the shell connected with the carina. The
parts of the shell, which are thinner, occur as the detritus.
Only one shell (1.34% of relative abundance) with conjoined valves was found. Mytilarca boucoti is preserved as
mostly complete single valves as well as ?Schizodus sp. A,
?Schizodus sp. B, ?Colpomya aff. audae, ?Colpomya aff.
hugini, and Modiolopsis aff. modiolaris. Sanguinolites sp.,
and ?Modiomorpha sp. are preserved only as fragments.
In the soft bottom environment of this locality the most
abundant bivalves are semi-infaunal (6 species – 85.89%).
Other determined species are infaunal (3 species –
10.07%). Goniophora onyx Liljedah, 1984 described from
the late Wenlock Gotland community (with the dominant
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Nuculoidea gotlandica Liljedahl, 1983) represents according to Liljedahl (1994, p. 21, fig. 24) most probably
semi-infaunal lagoonal form in which the postero-dorsal
part was above the sediment surface with the carina parallel
with sediment surface (snowshoe effect). Liljedahl (1994,
fig. 24) also interpreted Goniophora onyx as a species living in a higher energy environment very close to or just off
the reef. Dominant Goniophora thula (65.21% of relative
abundance) is very closely related to the Gotland species.
The preservation of Goniophora thula mostly as fragments
supports the idea about the similar mode of life and environment as in the Gotland Goniophora onyx. The abundant
fragments were probably transported from the reef by erosion or by gravity flows (McGowney 1989, Watkins 1997).
In the in-situ late Wenlock, Gotland community with
dominant Nuculoidea gotlandica (Liljedahl 1984, 1985,
1994), the high-density nuculoid deposit-feeders lived in
the shallow water fine-grained muddy substrate with
trapped organic matter. The most important reason was
certainly the availability of abundant micro-organisms and
food particles within the sediment (Stanley 1970, Liljedahl
1991). It may be possible that the Goniophora thulaMytilarca boucoti Community occupied the shallower
parts of the fore-reef slope facies with a limited food supply by surface currents and with an anorganic sediment
(siltstone). Lack of deposit feeders was also described in
the late Wenlock and early Ludlow Racine Formation,
North America reef bivalve association by Watkins (1997).
Quite rare cephalopods were nektonic and nektobenthic.
Brachiopods were studied by Arthur J. Boucot and
Robert B. Blodgett and the gastropods were studied by David M. Rohr. The brachiopods are mostly represented by
wholly disarticulated specimens, with the exception of a
minority of the isorthid specimens which remained articulated. The high degree of disarticulation suggests a moderately high-energy setting, consistent with our interpretation
of moderate transport (but not great distances) on an inclined shelf to slope transition.

Conclusions
1. Synecological synthesis must wait till the whole fauna
from the field locality 10RB10 will be treated. The Goniophora thula-Mytilarca boucoti Community probably
occupied the shallower parts of a fore-reef upper slope facies composed of siltstone sediment without organic microparticles and microorganisms. The abundant fragments
of dominant Goniophora thula sp. nov. were transported
by gravity flows of fore-reef sediment, probably derived
immediately seaward of the cyanobacterial reef which delimited the outer edge of the Kennel Creek Limestone carbonate platform. In this upper slope environment could be
found fine-grained siliciclastic sediment and carbonate
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debris shed by periodic slope failure at the carbonate
shelf-slope break.
2. The Goniophora thula-Mytilarca boucoti Community is
composed of species which show their closest biological
ties to species described from the late Wenlock and Ludlow
of Gotland, Sweden, Baltica (Liljedahl 1983, 1984, 1985,
1991, 1992 and 1994) and from the latest Ordovician, late
Wenlock and early Ludlow of the Prague Basin, Bohemia,
Perunica (Kříž 2008, Kříž & Steinová 2009).
3. The latest interpretation that the Alexander terrane of
Alaska (from where the Goniophora thula-Mytilarca boucoti Community was described) was rifted from the eastern
margin of the Siberian palaeocontinent during late
Devonian-early Carboniferous time (Blodgett et al. 2010)
may not be contrary with the biological ties of the bivalves
with Baltica. The Siberian palaeocontinent was during the
Wenlock and early Ludlow quite close to the eastern coasts
of Baltica. Recent surface currents of average velocity can
transport bivalves with a pelagic larval life span of about 6
weeks in one generation for the distance of 900–1,500 km
(Thorson 1961). There was no geographic barrier for the
Silurian bivalves to migrate between Baltica and Siberia
and then along Siberian shelf when we accept the possible
existence of island arcs in the area. This explains the existence of Nepiomorphia Kříž, 2007 bivalve genera (e.g. Sibirinka Bogolepova & Kříž, 1995, Cardiola Broderip in
Murchison, 1939, Dualina Barrande, 1881 and Hercynella
Kayser, 1878) in Siberia, peri-Gondwana, Perunica, Australia, Baltica and also in the Alaskan accreted terranes
(Blodgett et al. 2002, 2010).
Almost no provincialism, but rather widest cosmopolitanism is characteristic for Silurian Bivalvia genera, which
were dispersed in most of the regions of the world (Kříž
1999b) due to their relatively long pelagic larval life and
the relatively small distances between the basins, islands
and continents on the Silurian Globe (e.g. Cocks & Scotese
1991). Limiting physical factors like temperature, salinity,
substrate, food, oxygen content, light and depth were very
critical for the Bivalvia distribution during the Silurian.
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