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Four new scale taxa of Silurian nostolepids are introduced. Three of them, Nos-
tolepis amplifica, N. consueta and N. musca, are derived from the Nostolepis ex gr.
striata (sensu lato). N. amplifica trunk scales have a high median crown area and a
sculpture of 2-6 parallel ridges fading out at a quarter of crown length, narrow
lateral crown steps and oblique neck ridges; the Stranggewebe in crowns is covered
with a mantle of highly cellular simple mesodentine and is distinguished by short
and narrow Stranglacunae; osteocytes are present in primordial lamella only; large
principal vascular canals develop in each growth lamella. Nostolepis consueta scales
have a sculpture of 8-12 short, parallel, low, symmetric ridges with a characteristic
anterior centralward curvature; crowns are not inclined, overhanging bases; the Strang-
gewebe has long lacunae and is covered with a simple “vermiculate”, less cellular
mesodentine; the principal vascular system in crowns contains large arcade canals.
Nostolepis musca is defined on scales having a wide median crown area with asym-
metric ridgelets and/or deep longitudinal groove; lateral crown slopes are present,
but the marginal ridges do not lower to the neck; simple mesodentine with typical
and numerous osteocytes and Stranggewebe with dense, complicated lacunae and no
strips of simple mesodentine. N. magnicostata scales have stout, relief, parallel 4-8
ridges along the entire crown and high necks not characteristic of nostolepids, thus
a separate genus may be supposed. The diagnostic histologic characters are close to
the above nostolepids: principal enlarged vascular canals in crowns developed, the
Stranggewebe with long but medium dense lacunae not covered with simple meso-
dentine in the posterior crown, poorly oriented and moderately cellular mesodentine
of the anterior crown, and the crown/base gradual transition from mesodentine to
bone tissue.
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INTRODUCTION

as an integral part of vertebrate microremains aci-
dized from rocks of different lithology, have been

The collection of Silurian acanthodians from Lithua-
nia was compiled during a long time, starting with
the pioneering work of V. Karatajiite-Talimaa on the
taxonomy and biostratigraphy of Siluro-Devonian
thelodonts in the early 1970s. Acanthodian scales,
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found in numerous samples and frequently domina-
te among the vertebrates, particularly in the top-
most Silurian. This reason, basically grounded by
T. Marss and V. Karatajiitée-Talimaa on the Baltic
basin, has caused an insertion of acanthodians for

51



Juozas Valiukevicius

the Pridoli time slice (Kapararore-Tanumaa,1978;
Msipce, 1986; Talimaa, 2000; Marss et al., 1996;
Marss, 2000; Blieck & Turner, 2000) into a global
thelodont-dominated vertebrate standard of the Si-
lurian. However, these studies have particularly in-
volved only acanthodians from the northern part of
the Baltic (Estonia and partly West Latvia), repre-
sented by a comparatively short geological series of
the shallow nearshore marine facies. The deepest
basin part (Southwest Lithuania) remained not stu-
died in detail until the recent time. Lithuanian acan-
thodians have only been represented in the overvie-
wing vertebrate publications with their localities at
several stratigraphic levels and indications of the pre-
liminar taxonomic composition. Such often incom-
plete data are found in the biostratigraphic records
representing the distribution of vertebrates or deba-
tes on the completeness of Siluro-Devonian boun-
dary beds in the Baltic (Kapararore-Tanumaa u ap.,
1987; Karatajuté-Talimaa & Brazauskas, 1994; Kara-
tajiuté-Talimaa et al., 1999).

The present initiation of a detailed acanthodian
study is aimed to clarify the taxonomic composition
and to carry out a strict biostratigraphic control of
taxa and their assemblages, to elaborate the zonal
stratigraphic chart of the Silurian in Lithuania, at-
tached to the International Stratigraphic Scheme and
applicable for more precise interregional correlations.
For the time being, there are identified about 40
acanthodian taxa (most based on scales, rarely on
fin spines) from about 20 borehole cores covering
the time span from the mid-Wenlock to the top
Pridoli. The collection has recently been conside-
rably increased owing to the samples kindly dona-
ted by A. Brazauskas (Vilnius University), taken for
the Silurian conodont study. Nevertheless, the Llan-
dovery and lower Wenlock are still lacking acantho-
dian characteristics in Lithuania.

The location of boreholes with the most comple-
tely and stratigraphically uninterruptedly studied Si-
lurian acanthodians of Lithuania is shown in Fig. 1.

This publication is the second one devoted to
the description of new Silurian acanthodian taxa
from Lithuania. In the first paper (Valiukevicius, in
press), five new monotaxonic genera have been co-
vered, of which two were ascribed to climatiids and
three to ischnacanthids. Now we present four new
species of the genus Nostolepis (Climatiida).

The taxonomic position of all new species within
climatiids and attribution to the genus Nostolepis are
based on morphologic affinities (the type of crown
sculpture, arrangement of ridgeness according to the
median and lateral areas, the crown/neck/base pro-
portions, etc.) and microstructure of composing tis-
sues (definitive characters and portioning of simple
and oriented mesodentine = Stranggewebe of Gross,
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Fig. 1. Sketch map showing location of the boreholes
that yielded the majority of the material studied. I —
outcrop-boundary of Silurian rocks; 2 — borehole and its
original number: 44 — Nida, 1 — Stoniskiai, 11 - Sesuvis,
137 — Liepkalnis, 162 — Kurtuvénai, 12 — Kunkojai, 99 —
Géluva, 87 — Sutkai, 179 - Ledai, 7 — Krekenava, 8 —
Stacitinai, 241 — Butkinai, 252 — Svedasai

1 pav. Schema, iliustruojanti greziniy, kuriy kerne rasta
daugiausia akantody, iSsidéstymg. I — siliro uolieny pa-
plitimo riba, 2 — greZinio originalus (pirminis) numeris

1971 in crowns and cellular bone in bases) studied by
the sectioning of scales.

The acanthodian collection is housed at the mu-
seum of the Institute of Geology and Geography
(LIGG), Vilnius, and is numbered 25-A.

Systematic palaeontology

Climatiida Berg, 1940

Climatiidae Berg, 1940

Nostolepis Pander, 1856
Tpe species. Nostolepis striata Pander, 1856; Ohesa-
are Cliff, Saaremaa, Estonia; Ohesaare Regional Sta-
ge, Pridoli Series, Upper Silurian.

Diagnosis. See Denison, 1979.
Nostolepis amplifica sp. nov.

Figs. 2 A-H, 3 A-I
Derivation of name. Amplificus (Latin) — decorated,
magnificent, referring to the scale crown sculpture
of the prominent ridges.
Holotype. LIGG 25-A-2400, trunk scale (Fig. 2 D).
Ledai-179 borehole, depth 535 m. Upper Silurian,
Pridoli, the Lapés Formation.
TBype locality. Ledai-179 borehole, depth 535-545.7 m.
Type horizon. Upper Silurian, Pridoli, the Vievis and
Lapés formations.
Range. Upper Silurian, Ludlow to Pridoli, Pagégiai,
Minija and Jura regional stages.
Material. More than 4500 scales.
Diagnosis. Nostolepis having large trunk scales with
a well developed high and wide median area with a
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sculpture of two-six parallel anterior riblets fading
out at a quarter of crown’s length; narrow lateral
crown steps outlined by the oblique neck ridges and
porose necks present; the Stranggewebe in crowns
has short, narrow and medium dense Stranglacunae
and contains large mesodentine-type osteocytes in
the primordial lamella only, and is covered with a
thick mantle of simple mesodentine in each growth
lamella; mesodentine of the anterior crown is slightly

cellular, netty, with the superficial dentine tubules
more regularly oriented upwards, but remaining
winding and short.

Description
Tessera-like head scale-platelets (Fig. 2 B) have rhom-

boidal to round crowns 1.0-1.3 mm long and up to
1.0 mm wide. The crown sculpture is of centrally
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Fig. 2. SEM photos of acanthodian scales and tesserae. A—-H — Nostolepis amplifica sp. nov. Trunk scales, except for
B (tessera-like head scale-platelet) and H (head scale). Crown views, except for F (lateral view). A — LIGG 25-A-
-2397; B — LIGG 25-A-2398; C - LIGG 25-A-2399; D - holotype, LIGG 25-A-2400; E - LIGG 25-A-2401; F - LIGG
25-A-2402; G - LIGG 25-A-2541; H — LIGG 25-A-2519. A-F - Ledai-179 borehole, depth 535 m. Upper Silurian,
Pridoli, Jiura Regional Stage, Lapés Formation; G — Nida-44 borehole, depth 1213 m; H — Kurtuvénai-162 borehole,
depth 1024.5 m. G-H - Upper Silurian, Pridoli, Jira Regional Stage, Jura Formation. I-P — Nostolepis magnicostata
sp. nov. Trunk scales, except for L (tail scale). Crown views, except for M (posterior side view). I — LIGG 25-A-2412;
J - holotype, LIGG 25-A-2537; K — LIGG 25-A-2538; L — LIGG 25-A-2539; M - LIGG 25-A-2540; N - LIGG 25-
A-2411; O - LIGG 25-A-2542; P — LIGG 25-A-2543. Nida-44 borehole, depth 1213 m. Upper Silurian, Pridoli, Jura
Regional Stage, Jura Formation.

2 pav. Akantody zvyny ir tesery nuotraukos. A—-H — Nostolepis amplifica sp. nov.; I-P — Nostolepis magnicostata sp.
nov.
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joined star-like tubercles-folds (7esserae stellatae of
Gross, 1971), their number being mostly four, but
sometimes reaching six—eight on the largest rounded
examples. Tubercles are vertical, without inclination
but not high. Most of them have not sharp pointing
centrally radial ridges (up to three). Sometimes do-
minate single median ridges, which may converge.
Tubercle margins usually are incised or sculptured
by short radial ridgelets. Each tubercle is clearly
outlined, but some are centrally grown together, for-
ming a slightly elevated tip. The rhomboidal plate-
lets have a little convex base, whereas rounded ones
have them mostly flat. The neck is absent, and the
crown sits directly on the flattened and porous base
plate.

Head scales (Fig. 2 H) are isometric rhomboidal, ra-
rely their width slightly exceeds the length. The
crowns inclined to the anterior do not exceed 0.6 mm.
Their sculpture consists of three—four pronounced,
sharp radial ridges, which slope down widening to
the base anteriorly and pointing at the posterior
crown tip. Rarely the scales have a lowered small
posterior crown step (Fig. 2 H) similar to that of
Gomphonchus hoppei (Gross), but without pores. The
only posterior neck is distinct in scales. The modera-
tely convex base is protruding beyond the crowns on
all sides.

Trunk scales (Fig. 2 A, C-G) are large. Crown length
is 0.7-1.4 mm, width 0.65-1.1 mm. The crowns are
slightly inclined or almost flat (Fig. 2G), broad, sculp-
tured by uneven longitudinal ridges. The two most
prominent of them prolong radially the entire crown’s
length, point posteriorly distinguishing a clearly ele-
vated medial area, which may be very wide in the
anterior (Fig. 2 D-E). This area, depending on the
width, carries two (Fig. 2 A) to six (Fig. 2 D) short,
parallel, differently long anterior riblets fading out
at a quarter of the crown length. The lowered nar-
row lateral steps are present in crowns, their mar-
gins are treated as the oblique neck ridges (Fig. 2 F).
Crown ridges slope down anteriorly to the base, so
there is no anterior neck, except for one variety
(Fig. 2 G) with a flat crown plate and a moderately
high neck on all faces. The neck is porous basally.
Scale bases are large, rhomboidal, deeply centrally
convex, extending crowns. The minority belong to
scales whose crowns slightly overhang the bases to
the posterior.

Histology

Up to four superpositional growth lamellae in crowns
are composed slightly differently as compared to the
trunk and head scales. Trunk scales (Fig. 3 A-G)
are composed of Stranggewebe and simple net-like
mesodentine, whereas the head scales (Fig. 3 H-I)
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lack the former tissue. The Stranggewebe composes
the posterior part of the crown beginning with the
primordial lamella, which is particularly large (Fig. 3
B-C). The Stranglacunae are medium dense, some-
times rare, small and narrow, radiating short inters-
persed processes (Fig. 3 C, G). Alongside them,
there are osteocyte spaces typical of mesodentine,
but in the primordial lamella only. Their number
considerably increases in the neck area, the basal
parts of lamellae (Fig. 3 C). A thick mantle of simple
mesodentine with the net-like tubules and frequent
lacunae and osteocyte spaces covers the Strangge-
webe in the primordial scale (Fig. 3 F-G). Similar
tissue, but with more straight, superficially (to one
direction) oriented dentine tubules, composes the
anterior crown part. The crown has a developed
system of principal vascular canals, widened centri-
petally radially over the base and ascending, having
few branchings (Fig. 3 C). The medium-high pyra-
midal base is composed of cellular bone arranged
in thin lamellae and contains plenty of osteocytes
displaced along the growth lines (Fig. 3 B).

The crown of the head scale (Fig. 3 H-I) is
composed of only simple mesodentine with in-
terspersed dentine tubules and embraced osteocy-
tes, but the indistinct enlarged canals of the princi-
pal system.

Remarks. In terms of morphology, Nostolepis am-
plifica is similar to N. striata Pander or belongs to
the striata group that involves several scale morpho-
types sensu W. Gross (1947: pl. 26 (7), figs. 5-15;
1971: pl. 5, figs. 1-7 and pl. 6, figs 1-2). The trunk
scales of a new species differ principally from N.
striata in flat horizontal crowns, the more pronoun-
cedly developed median area and porose necks with
oblique neck ridges, whereas the compared scales
are always more inclined and neck pores are only
reported as an exceptional character (Gross, 1971:
pl. 5, fig. 3a). Histologically, the scales under con-
sideration are similar by the presence of the prin-
cipal system of enlarged vascular canals, Stranggewe-
be and osteocytes in crowns and bases (Gross, 1947:
figs. 19-23). If compared more precisely, N. ampli-
fica has a finer, more complicated mesodentine net
with a larger number of osteocytes in the anterior
crown, not as regular and distinctly oriented as-
cending vascular canals, and shorter, less dense
Stranglacunae in the Stranggewebe of the crown, con-
taining large osteocytes in the primordial growth la-
mella only. The principal vasculars compose a den-
seer system in the scales of N. striata.

Comparable or quite similarly looking specimens
attributed to N. striata (sensu Gross 1947, 1971 as
taken) are figured by J. Vergoossen (2002 b: pl. 14,
figs. 85-87) obtained from the Oved Ramsésa Sand-
stone Formation of Skane, South Sweden, considered
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Fig. 3. Nostolepis amplifica sp. nov. Histological microstructure of trunk (A-G) and head (H-I) scales in vertical
longitudinal sections. A — thin section 3713, general view; B — crown of the same scale, in more detail; C — primordial
growth lamella of the same scale, in more detail; D — thin section 3714, general view; E — detail of the base of the
same scale; F and G - details of the posterior (F) and anterior (G) crown parts of the same scale; H — thin section
3716 of a scale as that positioned in Fig. 2 H; general view; I — the central crown part of the same scale, more detail.
Ledai-179 borehole, depth 535 m. Upper Silurian, Pridoli, Jira Regional Stage, Lapés Formation;

avce — ascending vascular canal, b — base, dt — dentine tubule, gl — growth lamella, oc — osteocyte cavity, op — osteocyte
process, sf — Sharpey’s fibres, sg — Stranggewebe, sl — Stranglacunae, smd — simple mesodentine

3 pav. Nostolepis amplifica sp. nov. Liemens (A-G) ir galvos (H-I) Zvyny histologiné mikrostruktiira vertikaliuose
iSilginivose pjiiviuose
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as the transitional Ludlow-Pridoli beds, and Siluro-
-Devonian of the Welsh Borderland, the Ludlow Bo-
ne Bed to Dittonian Group (Vergoossen, 2000:
pl. 1, figs 4-5 and 7-8), but the scales are not his-
tologically tested, thus a precise comparison is im-
possible. No pore canals are observed in the scales
of either localities.

Occurrence. Kurtuvénai-162 borehole, depth 1054.5-
1076 m; Ledai-179: 535-545.7 m; Sutkai-87: 609.3—
622 m; Geluva-99: 681.6-690 m; Liepkalnis-137:
899.5 m; Jocionys-299: 115.8 m; Svédasai-252: 366~
368.6 m.

Nostolepis magnicostata sp. nov.
Figs. 2 I-P, 4 A-G

Derivation of name. Magnus (Latin) — large and cos-
tatus (Latin) — ridged, referring to a scale sculpture
of long relief ridges.
Holotype. L1IGG 25-A-2537, trunk scale (Fig. 2 J).
Nida-44 borehole, depth 1213 m. Upper Silurian,
Pridoli, Rietavas Beds of the Jara Formation.
Type locality. Nida-44 borehole, depth 1213 m.
Type horizon. Upper Silurian, Pridoli, Rietavas Beds
of the Jira Formation.
Range. Found at the type horizon only.
Material. 61 scales.
Diagnosis. Nostolepis having large high scales or-
namented with four—eight parallel, stout ridges of
quadrangular or rarely triangular transverse form,
extending over the entire crown or exceptionally
fading out mid-length. Four growth lamellae in the
crowns are composed of Stranggewebe containing os-
teocyte spaces and moderately long Stranglacunae
(in primordial scale) and a simple cellular meso-
dentine net (in a restricted anterior area of the later
growth lamellae). Both tissues are pierced by a prin-
cipal system of enlarged widened vascular canals.
The high-pyramidal base of scales is composed of
cellular bone with long Sharpey fibres.

Description

Two morphological varieties of trunk scales are cle-
arly defined. To the first one (Fig. 2 J-M and O)
there are ascribed holotype-like scales that domina-
te in the samples. Their crowns are slightly wider
than long (0.75-1.2 mm and 0.7-0.9 mm, respecti-
vely) and overhang bases posteriorly with one-third
of their length. The crown plate is flat, horizontal,
rounded rhomboidal, elongated to the posterior. Its
sculpture is of four (Fig. 2 O) to eight (Fig. 2 J-K)
stout longitudinal ridges, which prolong parallelly or
fan-likely all crown, a little lowering to the poste-
rior or rarely are near to fade out at the posterior
tip (Fig. 2 O). The ridges are of round to quadran-
gular form in transverse section, frequently with
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double crests and slightly slope basewards to the
anterior (Fig. 2 K). Grooves between the ridges are
of similar width, but may be considerably wider an-
teriorly. Rare specimens have short additional rid-
gelets in the grooves along the anterior crown mar-
gin (Fig. 20). Scale necks are high and linearly
porous on all faces. Pores of the posterior neck
open in the vertical grooves, sometimes forming
fossae (Fig. 2 M). Scale bases are moderately con-
vex, well rhomboidally outlined and project with the
deepest point at the anterior crown.

The second variety of trunk scales (Fig. 2 I, N,
P) have rhomboidal, often asymmetric crowns with-
out the base overhang. The crowns are 0.6-0.85 mm
long and 0.75-1.0 mm wide, sculptured by five—six
sharp but not high longitudinal ridges of triangular
transverse form extending over the entire crown’s
length (Fig. 2 I, P) or fading out half-way (Fig. 2 N).
Ridges do not slope basewards and prolong paral-
lelly or sub-parallelly. Two central ones rarely point
to the posterior crown tip (Fig. 2 P). Shallow and
wide grooves separating the ridges are slightly nar-
rowed to the posterior. Scale necks and bases do
not differ from those of the first variety.

Tail scale (Fig. 2 L) is flattened, distinctly narro-
wed and elongated, with a low neck and base dis-
placed in the advance of the crown. The rhomboidal
crown 0.58 mm long and 0.49 mm wide is ridged by
three prominent stout ridges, of which two lateral
extend subradially on the entire crown and point at
the posterior tip. The median ridge is straight and
fades out at the crown’s mid-length. The ridges are
of a round quadrangular transverse form and do
not slope down towards the base. The scale base is
wider than long, moderatelly convex, well rhomboi-
dally outlined, with the deepest point displaced cen-
trally. The base / neck junction is clear because of
the thickened antero-lateral rims.

Histology

Four thick lamellae in crowns of superpositional
growth are composed of simple mesodentine and
Stranggewebe. The holotype-like scales (Fig. 4 A-F)
have a well developed complicated system of prin-
cipal enlarged and widened vascular canals, a little
branchy centripetal radial displaced just over the ba-
se, circular and ascending ones consisting of some
main branches per lamella and arcades connecting
them (Fig. 4 D, F). The canals are evenly piercing
both crown parts composed of simple mesodentine
and Stranggewebe. The Stranggewebe composes the
posterior crown part beginning with the primordial
scale. Stranglacunae are moderately long, dense, with
short processes (Fig. 4 B, E). Apart of lacunae, the
Stranggewebe contains osteocyte spaces, their num-
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Fig. 4. Nostolepis magnicostata sp. nov. Histological microstructure of trunk scales in vertical longitudinal sections. A—
F — the holotype-like scales, G — scale-like positioned in Fig. 2P. A — thin section 3698, general view; B — detail of
a pimordial growth lamella (crown/base junction strip); C — the base detail of the same scale; D — thin section 3700;
E - detail of the anterior crown of the same scale; F — the same, posterior crown; G — thin section 3697. Nida-44
borehole, depth 1213 m. Upper Silurian, Pridoli, Jira Regional Stage, Jira Formation;

avce — ascending vascular canal, b — base, dt — dentine tubule, gl — growth lamella, oc — osteocyte cavity, op — osteocyte
process, sg — Stranggewebe, sl — Stranglacunae, smd — simple mesodentine

4 pav. Nostolepis magnicostata sp. nov. Liemens zvyny histologiné mikrostruktiira vertikaliuose iSilginiuose pjuviuose
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ber increases basewards. The Stranggewebe is not
covered by simple mesodentine. Simple mesodenti-
ne of the anterior crown seems merging gradually
to the Stranggewebe owing to the principal orienta-
tion of the dominant dentine tubules (Fig. 4 E).
Their net is including osteocyte spaces basally in
the lamellae. A comparatively high-pyramidal base
is composed of cellular bone arranged in thin, den-
se growth lamellae containing plenty of osteocyte
spaces and pierced by long Sharpey fibres (Fig. 4 C).
The trunk scales of the second morphotype (like
those positioned in Fig. 2 I, P) are also composed
of simple mesodentine and Stranggewebe in the
crowns, but the principal system of vascular canals
is not developed, either, and only short segments of
radial and ascending vasculars have been observed
(Fig. 4 G).
Remarks. Typical, holotype-like scales of Nostolepis
magnicostata sp. nov. have no closely related taxa as
compared morphologically. No one nostolepid has
the crown ridged similarly to those that have ridges
extending over the entire crown, together with a high
and porous neck. Nostolepis gracilis Gross (1947: pl. 26
(7), figs 1-4; 1971: pl. 4, figs 1-8), first described
from the Baltic Upper Silurian Beyrichienkalk erra-
tics and perhaps belonging to the same phylogeneti-
cal lineage, is sculptured by regular parallel, sharp
and high longitudinal ridges along the entire crown;
part of them may bifurcate to the anterior; large
pores are opening superficially in the grooves betwe-
en ridges of the anterior crown. The crown/base pro-
portions look also different. In N. gracilis the crowns
are perfectly rhomboidal, with a larger base over-
hanging posteriorly; their bases are small and necks
narrow and tall. The scales of the new species are
more massive and the crowns considerably thicker.
The histological structure of the species compared is
quite similar, except for a character of simple meso-
dentine net of the anterior crown, which is much
more cellular and dense even superficially in N. gra-
cilis, without a dominant orientation of dentine tu-
bules (Gross 1971: fig. 18 A, D, E). The Stranggewe-
be is similarly to the new species not enveloped by
the layers of simple mesodentine, but the Stranglacu-
nae are longer and osteocyte spaces rarer.
Nostolepis magnicostata scales of the second va-
riety are most similar to the least sculptured Vespe-
ralia perplexa Valiukevi€ius (in press: figs. 2-4) from
the topmost Silurian in Lithuania. The latter are
characterized by the interrupted crown ridges, which
are different and often not continuous on the ante-
rior and posterior parts. The histological differences
concern the growth patterns (both superpositional
and areal types in V perplexa), lack of mesodentine
strips covering the Stranggewebe and shorter Stran-
glacunae in N. magnicostata.
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Occurrence. StoniSkiai-1 borehole, depth 1211-1217 my;
Sesuvis-11: 1007.8 m; Nida-44: 1213 m.

Nostolepis consueta sp. nov.
Figs. 5 A-1, 6 A-G, 7 A-G

1997 Gomphonchus sandelensis? (Pander); Marss,
Pl. 3, Fig. 5.

1998 Nostolepis minima ValiukeviCius; Valiukevicius,
PL 1, Fig. 5.

1998 Nostolepis sp. or Cheiracanthoides sp.; Valiuke-
vicius, Pl. 1, Figs. 10-15.

Derivation of name. Consuetus (Latin) — usual, ordi-
nary, referring to the stability of crown ridgeness.
Holotype. LIGG 25-A-2427, trunk scale (Fig. 5A).
Ledai-179 borehole, depth 508.5 m. Upper Silurian,
Pridoli, the Lapés Formation.

Type locality. Ledai-179 borehole, depth 508.5-
541.7 m.

Type horizon. Upper Silurian, Pridoli, the Lapés For-
mation.

Range. From the Lower Silurian, Wenlock, Géluva
Regional Stage, through the Upper Silurian, Lud-
low and Pridoli, Dubysa, Pagégiai, Minija and Jtra
regional stages, to Lower Devonian, Lochkovian, Til-
z¢ Regional Stage.

Material. More than 40,000 of trunk scales and a
few head scales.

Diagnosis. Nostolepis having trunk scales of the me-
dium size, rhomboidal, flat, not inclined, posteriorly
narrowed and elongated crowns overhang the bases
by one-third of the crown’s length. The crowns are
sculptured by 8-12 short, parallel, low anterior rid-
ges making symmetric pairs and fading out at one—
third of the crown’s length. Ridges slope basewards
to the anterior with a characteristic median curva-
ture or prolong straight. Scale crowns are compo-
sed of Stranggewebe with long oriented lacunae and
covered in growth lamellae with the strips of a
simple “vermiculate” mesodentine network. This ty-
pe of tissue forms the anterior part of the crown.
The principal vascular system contains large arcade
canals. There is no strong border between the me-
sodentine and cellular bone of scale bases.

Description

Head tesserae (tesserae coronatae of Gross, 1971).
Most of specimens have small, very inclined (to 42°)
crowns sitting on the large polygonal and flat base
plates, which only rarely are scale-like and convex.
The crowns are rhomboidal to having rounded an-
terior margins, whereas the posterior ones are al-
ways straight. The crowns are 0.6-0.82 mm long and
0.6-0.9 mm wide and have 3-5 short radial anterior
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ridges extending to half of the crown’s length. The
ridges are wide, with flattened crests, which may
shortly bifurcate. The grooves between the ridges
deepen to the anterior, forming wide incisions ba-
sally (Fig. 5 D). The base is most polygonal, 1.0-
1.3 mm long and 0.9-1.5 mm wide, from flat to mo-
derately convex in the scale-like tesserae. It protru-
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des beyond the crown to all sides. The flat platelets
are always densely porous, characterising a highly
vascular bone tissue present. On the contrary, the
scale-like tesserae have bases almost analogous to
those of scales.

Trunk scales (Fig. 5 A-C, E-I) are particularly mor-
phologically uniform. Crown length varies from 0.4
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Fig. 5. SEM photos of acanthodian scales. A-1 — Nostolepis consueta sp. nov. Trunk scales, except for D (head tessera).
Crown views. A — holotype, LIGG 25-A-2427; B — LIGG 25-A-2428; C — LIGG 25-A-2429; D - LIGG 25-A-2531;
E- LIGG 25-A-2430; F — LIGG 25-A-2434; G — LIGG 25-A-2524; H — LIGG 25-A-2525; 1 — LIGG 25-A-2433.
Ledai-179 borehole, depth 508.5 m (A-C) and 523.7 m (E-E I). Upper Silurian, Pridoli, Jira Regional Stage, Lapés
Formation. Kurtuvénai-162 borehole, depth 1007 m (G-H) and 1017.4 m (D). Upper Silurian, Pridoli, Jtira Regional
Stage, Jiura Formation. J-R — Nostolepis musca sp. nov. Trunk scales, crown views. J — holotype, LIGG 25-A-2435; K -
LIGG 25-A-2436; L — LIGG 25-A-2437; M - LIGG 25-A-2438; N — LIGG 25-A-2492; O - LIGG 25-A-2493; P —
LIGG 25-A-2494; R - LIGG 25-A-2467. J-M - Nida-44 borehole, depth 1213 m; N-P - Ledai-179 borehole, depth
541.7 m; R - Kurtuvénai-162 borehole, depth 1063.4 m. Upper Silurian, Pridoli, Jura Regional Stage, Jura Formation

(J-M and R) and Lapés Formation (N-P)

5 pav. Akantody zvyny ir tesery nuotraukos. A-I — Nostolepis consueta sp. nov.; J-R — Nostolepis musca sp. nov.
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to 0.73 mm and width from 0.35 to 0.55 mm.
Crowns are flat, without inclination, from well rhom-
boidally outlined (Fig. 5 A-B) to rhomboidal elon-
gated, with the narrowed posterior part, which may
overhang the base by one-third of crown length
(Fig. 5 E, H). Twwo only slightly different morpholo-
gical variations are distinguished in crown ridgeness.
The first variation (Fig. 5 A-C, I and also Valiuke-
vi¢ius, 1998: pl. 1, figs 5, 11-12, 15 and Marss, 1997:
pl. 3, fig. 5) has 8-12 parallel, symmetric, unevenly
sharp and high anterior crown ridges fading out at
one-third of crown length, but sometimes orna-
menting only the anterior crown margins. The mar-
ginal pair of ridges is up to double longer (Fig. 5
A, C). Characteristic is the form of the ridges. Sym-
metric pairs of them curve medially at the extreme
anterior slightly sloping neckwards.

Another morphological variation of scales has
straight ridges without anterior curvature (Fig. 5 E-
H). Their number does not exceed 6. The marginal
pair of ridges usually does not differ from the
others (Fig. 5 E-F H), but occasionally is conside-
rably longer (Fig. 5 G).

The scales of both varieties have moderately de-
ep rhomboidal bases projecting with the deepest
point centrally or anteriorly, just opposite the crown
margin. Scale necks are moderately high. Some ha-
ve pores (up to six) opening on each neck face
(Fig. 5 A).

Histology

Four to six growth lamellae in the cowns of trunk
scales are composed of simple mesodentine and Strang-
gewebe. Both areas are not clearly distinguished, and
the tissues merge gradually to one another. The holo-
type-like scales (Fig. 6 A-D, 7 A-C) demonstrate
Stranggewebe developed posteriorly beginning with the
primordial scale and consisting of moderately dense
but long Stranglacunae, which are connected by plenty
of winding “vermiculate” dentinal processes (Fig. 7 B).
Simple mesodentine strips cover Stranggewebe in all
growth lamellae except the last one. The anterior
crown is composed of a dense mesodentine network
incorporating frequent osteocytes (Fig. 7 C). Both
crown tissues are pierced by principal radial, ascen-
ding and circular vascular canals (Fig. 6 A, B). Wide
arcade canals (Fig. 6 B, D) connecting the ascendings
are present.

The scales with straight crown ridges are com-
posed analogously (Fig. 7 D-G), having a system of
principal vascular canals including wide arcades
(Fig. 7 G), but the Stranggewebe distinguishes by a
less clear and long Stranglacunae as compared to
the first variety. The development area of the Strang-
gewebe is indistinct, because one scale demonstrates
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it to be present in the posterior crown embracing
the earliest growth lamella (Fig. 7 D, E), whereas
the second scale shows it absent (Fig. 7 F, G), and
a very dense simple mesodentine net with osteocyte
spaces is clearly forming the entire crown.

The flat-pyramidal base in scales of both varie-
ties is composed of a cellular bone with numerous
large osteocyte cavities and pierced by long Sharpey
fibres.

The head scale (Fig. 6 E-G) has two growth la-

mellae, of which the earliest occupies the principal
crown area. The Stranggewebe with horizontally orient-
ed lacunae is only fragmentarily seen (Fig. 6 G), and
the cellular bone of the base merges gradually into
cellular simple mesodentine. The principal vascular
canals, ascending, radial and arcade, are present and
not differ from the trunk scales.
Remarks. Nostolepis consueta is separated from a
wide scope of the morphological varieties of sca-
les, usually attributed to N. striata Pander. The re-
cent understanding of N. striata is really too broad,
as compared to other acanthodian scale taxa. We
cannot exactly compare our specimens with that il-
lustrated in Pander’s work (1856: pl. 6, fig. 7a ),
but as the general differences crown inclination,
presence of a symmetrical pair of protruding neck
ridges and a more or less developed shallow me-
dial depression along the crowns of N. striata
might be indicated. These diagnostic characters ha-
ve been well grounded and published by W. Gross
(Gross, 1947: pl. 26, figs. 5-11). In our opinion,
this taxon has to be constrained, having trunk sca-
les only similar to those illustrated in the mentio-
ned two publications. Many of scale varieties asc-
ribed to N. striata in the recent publications need
a revision and reappraisal.

N. consueta sp. nov. differs from N. striata of
such a narrow understanding in all the mentioned
diagnostic features. Some histologic differences are
also present. N. striata (Gross, 1947: figs. 19-23)
has clearly separated two tissue types in scales, highly
cellular lamellar bone in bases and typical meso-
dentine and Stranggewebe in crowns, which are cha-
racterized by the medium long Stranglacunae, enve-
loped in each growth lamella by a thick layer of
simple mesodentine. The anterior mesodentine is
formed of a regular net of narrow dentinal canals,
the main part of which is oriented perpendicularly
to the outer margin of the growth lamella. The sys-
tem of wide principal dentine canals, radial, circular
and ascending, is perfectly developed in N. striata,
in contrast to N. consueta in which only canal frag-
ments are observed. The arcade crown canals are
present in N. consueta, but have never been defined
in N. striata. As a characteristic difference is the
“vermiculate” type of dentine canaliculies observed
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Fig. 6. Nostolepis consueta sp. nov. Histological microstructure of a trunk scale (as that shown in Fig. 5 E-G) in
vertical longitudinal section (A-D) and a head scale in vertical transverse section (E-G). A — thin section 3723,
general view; B — detail of the posterior crown of the same scale; C — magnified area of the base of the same scale;
D - detail of the anterior crown of the same scale; E — thin section 3724, general view; F — magnified base area
of the same scale; G — detail of crown of the same scale. Nida-44 borehole, depth 1213 m. Upper Silurian, Pridoli,
Jura Regional Stage, Jura Formation;

arc — arcade vascular canal, avc — ascending vascular canal, b — base, df — dentine tubule, g/ — growth lamella, oc —
osteocyte cavity, rvc¢ — radial vascular canal, sf — Sharpey’s fibres, sg — Stranggewebe, smd — simple mesodentine

6 pav. Nostolepis consueta sp. nov. Liemens (A-D) ir galvos (E-G) zvynu histologiné mikrostruktiira
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Fig. 7. Nostolepis consueta sp. nov. Histological microstructure of a holotype-like trunk scale (A-C) and the scales like
those shown in Fig. 5 E-G (D-G) in vertical longitudinal sections. A — thin section 3719, general view; B — detail
of the posterior crown of the same scale; C — the same, anterior crown part; D — thin section 3721, general view;
E - detail of the posterior crown part of the same scale; F — thin section 3722, general view; G — detail of the
posterior crown part of the same scale. Kurtuvénai-162 borehole, depth 1007 m (A-C) and Nida-44 borehole, depth
1213 m (D-G). Upper Silurian, Pridoli, Jira Regional Stage, Jira Formation;

avce — ascending vascular canal, b — base, g/ — growth lamella, oc — osteocyte cavity, sf — Sharpey’s fibres, sg —
Stranggewebe, smd — simple mesodentine

7 pav. Nostolepis consueta sp. nov. Liemens zvyno, analogisko holotipui (A-C), ir zvyny, analogisky 5 pav. E-G (D-
G), histologiné mikrostruktiira
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both in the Stranggewebe and simple anterior meso-
dentine of N. consueta.

Later, W. Gross has published some photos of
N. striata scales (1971: pl. 5, figs. 1-7) from the
Beyrichia-limestone erratics derived from the Baltic
region, which are similar to N. consueta by the
presence of converging uniform crown ridges and
absence of both medial depression and oblique neck
ridges, all definitive features consistent to N. con-
sueta. To this new taxon belong also scales (see sy-
nonymy list) published by T. Marss (1997: pl. 3,
fig. 5) coming from the Ohesaare Stage (=Jira) of
Kaliningrad district and representing geological se-
ries of the same basin.

Comparable specimens that might be attributed

to N. consueta, close mophologically but not histo-
logically examined, have been recently studied from
the Silurian of Sweden and Welsh Borderland. All
of them are identified as N. striata. Some scales
from the British Isles (Vergoossen, 2000: pl. 1, figs 4,
7) having short anterior crown ridges sloping down-
wards to the base resemble the second morphotype
of N. consueta. They are attached to the Ludlow
Bone Bed of the early Pridoli in the Manbrook 7
locality. The scales from Sweden are not as well
preserved as the Baltic ones, but they also have all
morphologic elements characteritic of N. consueta
(Vergoossen, 2002 a: pl. 3, figs 31-33; Vergoossen,
2002 b: pl. 14, figs 85-86). They are identified from
the Klinta 2 locality in the first case and from the
Ramsésa, site D of Skdne in the second case, and
correlate biostratigraphically with the Thelodus sculp-
tilis thelodont zone (late Ludlow to the earliest Pri-
doli).
Occurrence. Stoniskiai-1 borehole, depth 1211-
1308.9 m; Sesuvis-11: 1005-1137.8 m; Nida-44: 1213—
1273.8 m; Krekenava-7: 540.6-553.5 m; Staciiinai-8:
856.5-861.2 m; Kunkojai-12: 891.9-912 m; Liepkal-
nis-137: 879.8-903.2 m; Kurtuvénai-162: 1007-
1072.4 m; Géluva-99: 639.1-661 m; Sutkai-87: 571-
622 m; Ledai-179: 502.1-541.7 m; Svédasai-252:
359.3-368.6 m; Butkiinai-241: 457 m; Jocionys-299:
115.8 m; Lygumai-45: 1011.8-1030.4 m.

Nostolepis musca sp. nov.
Figs. 5 J-R; 8 A-G

Derivation of name. Musca (Latin) — fly; bore, nui-
sance, regarding to a very common occurrence al-
most in all samples yielding Silurian acanthodians.
Holotype. LIGG 25-A-2435, trunk scale (Fig. 5 J).
Nida-44 borehole, depth 1213 m. Upper Silurian,
Pridoli, the Jara Formation.

Type locality. Geluva-99 borehole, depth 639.6-752 m.
Type horizon. Upper Silurian, Pridoli, the Jura For-
mation.

Range. Upper Silurian, Ludlow to Pridoli, Pagégiai,
Minija and Jura regional stages.

Material. Over 100,000 scales.

Diagnosis. Nostolepis having rhomboidal, posteriorly
elongated scales of medium size; the clear and wide
median area carrying up to four short ridgelets on
crowns present, formed by two symmetric and
posteriorly pointed ridges; narrow lateral crown
slopes present; another scale variety has a deep and
sharp longitudinal groove on the median area. Up
to six superposed growth lamellae in crowns are
composed of simple networked mesodentine (ante-
rior part) and Stranggewebe (posterior crown, pri-
mordial lamella including) with dense, complicated
Stranglacunae and no strips of simple mesodentine;
both tissue types contain large osteocytes even in
the superficial layers.

Description. Two morphotypes of trunk scales have
been defined. The first one (Fig. 5 J-M and R) is
distinguished by isometrically rhomboid scales (crown
length and width vary from 0.4 to 0.6 mm) or having
rhomboidally outlined anterior margins only, whereas
the posterior ones are clearly elongated, forming a
narrow posterior tip. The crown length of this variety
of scales exceeds the width (0.5-0.9 and 0.35-0.75 mm,
respectively). The crown plate is slightly inclined, over-
hanging the base to the posterior. The overhang may
be negligible (Fig. 5 L) up to one-fourth of the crown
length (Fig. 5 K, M). The elevated median area is
distinguished on crowns formed by two longest and
most prominent symmetric ridges pointed or near to
point at the posterior. This area is of elongated elypsoi-
dal (Fig. 5 J, M) to triangular form (Fig. 5 L) and is
sculptured by rounded, short, subparallel anterior rid-
gelets, their number varying from one-two (Fig. 5 K,
M) to four (Fig. 5 J). The lateral lowered slopes out-
lined by the marginal ridges are of different width.
The marginal and median ridges point at the poste-
rior crown. The lateral slopes are usually unsculptured,
but may have one—two short ridgelets (Fig. 5 J), which
are finer and lower as compared to those of the me-
dian area.

The second type of trunk scales (Fig. 5 N-P) is
distinguished by triangular, strongly elongated crowns
0.36-0.8 mm long and 0.3-0.6 mm wide, a wide
triangular median area and narrow lateral slopes.
The sculpture of the median area consists of une-
ven in length and height anterior ridges, which pro-
long up to one-third of crown length (Fig. 5 N).
Their number is not less than four. The ridges slo-
pe down basewards deeper as compared to the first
type of scales. A deep and wide longitudinal groove
between the two central ridges is characteristic (Fig.
5 N, O), forming an incised anterior crown margin.
The arrangement of ridges and the shape of scales
are frequently asymmetric.
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Fig. 8. Nostolepis musca sp. nov. Histological microstructure of trunk scales of the second (A-B) and the first
morphotype (C-G) in vertical transverse (A-D) and longitudinal (E-G) sections. A — thin section 3689, general view;
B - detail of the right part of the same scale; C — thin section 3690, general view; D — detail of the left part of
the same scale; E — thin section 3691; F — detail of the posterior crown and the crown/base junction strip of the same
scale; G — the same, anterior crown. Géluva-99 borehole, depth 643 m. Upper Silurian, Pridoli, Jira Regional Stage,
Jara Formation;

b — base, dt — dentine tubule, g/ — growth lamella, oc — osteocyte cavity, sf — Sharpey’s fibres, sg — Stranggewebe, sl —
Stranglacunae, smd — simple mesodentine

8 pav. Nostolepis musca sp. nov. Antro (A-B) ir pirmo (C-G) morfotipo liemens Zvyny histologiné mikrostruktiira
vertikaliame skersiniame (A-D) ir iSilginiame (E-G) pjuvyje
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Scale bases of both morphotypes are from iso-
metric to asymmetric rhomboid, sometimes wider
than long, situated slightly ahead of the crown, mo-
derately deep to deep, projecting with the deepest
point just below the anterior crown.

Histology

The structure of tissues is analogous in scales of
both morphotypes. The first of them is represened
in Fig. 8 C-G and the second in Fig. 8 A, B. Scale
crowns are composed of simple mesodentine and
Stranggewebe portioned in growth lamellae, their
number reaches six. The primordial lamella distin-
guishes by the measurements occupying the large
central area of a scale. A simple mesodentine net-
work incorporating numerous osteocyte cavities and
a very complicate style of short and winding denti-
ne canaliculies compose the anterior crown part
(Fig. 8 C, D). Only in rare cases the prevalence of
outerward oriented dentine tubules in the last two
growth lamellae has been observed (Fig. 8 G). Os-
teocyte cavities are obtained to be present in all
lamellae, with a similar frequency, even in the la-
test ones. The Stranggewebe is developed in the
posterior crown beginning with the primordial la-
mella, thus, if the transverse section is centrally po-
sitioned, this tissue type may represent all the crown
space (Fig. 8 A, B). The Stranglacunae are dense,
large and long, occupying the whole volume of la-
mellae, leaving no place for a simple mesodentine
layer (Fig. 8 A-B, F). The latter was only observed
in the restricted extreme superficial lamella portions
(Fig. 8 B). The crown tissues lack the principal sys-
tem of enlarged vascular canals, though rarely they
may be supposed to develop, for example, radial
and ascending canals (Fig. 8 E G).

The flat-pyramidal bases of scales are composed
of a highly cellular lamellar bone pierced by short
to medium-long Sharpey fibres. Large, multi-angu-
lar osteocytes, particularly in the topmost base parts,
are emanating short processes for connections to
each other (Fig. 8 D, F-G).

Remarks. Nostolepis musca sp. nov., similarly to the
above described N. consueta, is a Nostolepis ex gr.
striata derived taxon, and all said in remarks to the
former is suitable for the latter one. Further dif-
ferences concern an elevated, prominent, wide me-
dian area with narrow lateral steps and a sharp cen-
tral longitudinal groove (the second morphotype)
developed in N. musca, whereas in N. striata these
are absent, but the oblique neck ridges are well
distinguished. Histological characters differ clearly
both of the Stranggewebe and simple mesodentine,
as N. striata has a well developed system of main

radial, circular and ascending vascular canals and
the Stranggewebe enveloped by the layers of simple
mesodentine. The Stranglacunae in N. musca are mo-
re densely positioned, wider and longer, of another
style in sum. N. musca scales differ from those of
N. consueta in the ridgeness sloping lower downwards
to the anterior and in a clear and wide medial area,
which may be divided into two parts by a deep and
sharp longitudinal groove. According to the tissue
structure in crowns, N. musca lacks a system of prin-
cipal vasculars including arcades of ascendings, which
are fragmentarily seen in N. consueta, shows ano-
ther style of dentine tubules in a simple mesoden-
tine (no “vermiculate” tubules) and more numerous
osteocytes in the superficial crown layers.
Occurrence. It is taken separately for each morpho-
type, as the first is present in almost all samples
studied, whereas the second one is much rarer and
attached to the restricted stratigraphic horizons.

First morphotype: StoniSkiai-1, depth 1214-
1318.8 m; Ledai-179: 508.3-539.7 m; G¢éluva-99: 639.6—
752 m; Sutkai-87: 571.8-612.9 m; Sesuvis-11: 1005
1137.8 m; Nida-44: 1213-1273.8 ; Krekenava-7: 540.6—
547.8 m; Staliiinai-8: 856.5-861.2 m; Kunkojai-12: 903—
910 m; Liepkalnis-137: 879.8-915.9 m; Kurtuvénai-162:
1007-1072.4 m; Jocionys-299: 102.8-115.8 m; Svéda-
sai-252: 365.6-373.6 m.

Second morphotype: Stoniskiai-1: 1338.8-1351 m;
Ledai-179: 541.7-543.7 m; Géeluva-99: 643 and
735.2 m; Sutkai-87: 620.7 m; Nida-44: 1213 m; Kur-
tuvénai-162: 1063.4 m.

CONCLUSIONS

The morphologic and histologic affinity and attribu-
tion to the genus Nostolepis of at least three spe-
cies, N. amplifica, N. consueta and N. musca, is not
doubtful in a sence that all of them are derived
from the Nostolepis striata group, in which the first
species (Pander, 1856) have been proposed typical
of the genus (Denison, 1979). Lately, particularly in
the recent time, to this group or to the N. striata
species, specimens distinctly differing in crown sculp-
ture have been attributed without their histologic
examination. This has lead to the situation when
one species comprised a very wide scope of varie-
ties, e. g, of the most diagnostic trunk scales, and
this is in great contrast to the remaining acantho-
dian species showing less differences in the squa-
mation, what is proved by the study of articulated
specimens (classical Great Britain, MOTH in Arctic
Canada or Severnaya Zemlya localities in Russia).
Returning to the earlier understanding of the N. stria-
ta species (sensu Pander, 1856 and Gross, 1947)
might be helpful not only for clarification of the
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taxonomy of nostolepids, but also contribute to mo-
re precise biostratigraphic zonation.

Nostolepis amplifica sp. nov. is diagnosed on large
trunk scales having a wide median area sculptured
by two-six parallel anterior ridges fading out at a
quarter of crown length, narrow lateral crown steps
outlined by prominent oblique neck ridges and po-
rose necks. The Stranggewebe in crowns is distin-
guished by short and narrow Stranglacunae and os-
teocytes in the primordial lamella only. This layer is
covered by a thick mantle of simple mesodentine.
Both tissues are cellular, incorporating dense and
large osteocytes of mesodentine type. Mesodentine
of the anterior crown is less cellular, but netty, with
the superficial dentine tubules more linear and
longer, oriented upwards. The crown tissues are
pierced by large radial, ascending and circular vas-
cular canals.

Nostolepis consueta sp. nov. has trunk scales of
medium size with well rhomboidally outlined, not
inclined, posteriorly narrowed and elongated crowns
overhanging the bases. Crown sculpture is of 8-12
slightly sloping basewards short, parallel, low an-
terior ridges making symmetric pairs and fading out
at one-third of crown length. All ridges are of al-
most the same length and have a characteristic an-
terior centralward curvature. Scale crowns in the pri-
mordial lamella and the later ones added to the
posterior are composed of Stranggewebe with long
oriented lacunae and covered by the strips of simple
“vermiculate” mesodentine, which is less cellular as
compared to the other new species. This type of
tissue is completely forming the anterior part of the
crown. The principal vascular system in the crown
has large arcade canals. The mesodentine of crowns
merges gradually into the cellular bone of scale
bases.

Nostolepis musca sp. nov. is defined on rhom-
boidal, strongly elongate trunk scales of medium size
having a prominent, wide median area formed by
two symmetric and posteriorly pointed ridges. This
area may carry up to four anterior ridgelets of une-
ven length, which are frequently asymmetrical. Nar-
row lateral crown slopes are present, but the mar-
ginal ridges (edges) do not lower as obliquely to
the neck. The second scale variety has a deep and
sharp longitudinal groove on the median area, of-
ten dividing the crown into two asymmetric folds.
Up to six superposed growth lamellae in crowns are
composed of simple networked mesodentine with ty-
pical and numerous osteocytes (the anterior part)
and Stranggewebe (posterior crown primordial lamella
included) with dense, complicated, long and wide
Stranglacunae and no strips of simple mesodentine.
The species is characterized also by the lack? (not
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observed, but might be supposed to develop) of lar-
ge vascular canals.

The holotype-like trunk scales of Nostolepis mag-
nicostata sp. nov. is characterised by stout, rounded,
relief, parallel four—eight ridges dominantly pro-
longing the entire crown length and high, porose
necks, not characteristic of nostolepids. One may
suppose attribution to a separate genus. For the
being, we grounded our opinion on the diagnostic
histologic characters of tissues close to the above
nostolepids: a system of large vascular canals in
crowns developed, the Stranggewebe with long and
medium dense Stranglacunae not covered by the
mantle of simple mesodentine in the posterior crown,
a poorly oriented and moderately cellular mesoden-
tine network of the anterior crown, and the crown/
/base gradual transition from mesodentine to bone
tissue.
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Juozas Valiukevicius

NAUJI LIETUVOS SILURO NOSTOLEPIDAI
(AKANTODAI, ZUVYS)

Santrauka

Aprasytos keturios naujos Nostolepis genties akantody ri-
Sys. Trys i$ ju — N. amplifica, N. consueta ir N. musca yra
iSskirtos i§ pastaruoju metu labai placiai (daugybé morfo-
loginiy variacijy) traktuojamos Nostolepis striata grupés.
Sios grupés susiaurinimas kiek priartina ja prie kity rasiy,
taip pat diagnozuoty vien zZvyny pagrindu, taksonominio
supratimo. Nostolepis amplifica Zvyny kariinoje iSsiskiria
pakelta plati centrin¢ dalis, ornamentuota 2—6 iSilginémis
lygiagreciomis keteromis, besitgsianciomis nuo kariinos
priekio iki ketvirtadalio jos ilgio. Laipto formos Zemé¢jan-
tys pakrasciy arealai apriboti jstrizomis kaklo keteromis.
Slifuose idtirtai histologinei mikrostruktiirai badingas orien-
tuotas mezodentinas su trumpomis ir siauromis lakiinomis
(apytakos kanaly i$platéjimais), kurj dengia paprastas tin-
kliskas mezodentinas su gausiomis kaulinémis Iastelémis.
Kariinoje gerai i§vystyta pagrindiniy apytakos kanaly sis-
tema. Nostolepis consueta zvynai kariinoje turi 812 trum-
pu, Zemuy, lygiagre€iy ketery, sudaranciy simetrines poras
bei pasizyminciy budingu uzlenkimu centro link. Orien-
tuotas mezodentinas kariinoje iSsiskiria ilgomis lakiinomis,
o ji dengiantis paprastas mezodentinas — sudétinga ,,kir-
meliska“ tinklo struktiira bei gerokai mazesniu kauliniy
lasteliy kiekiu. Apytakos kanaly sistemoje susidaro sudé-
tingi arky formos kanalai. Nostolepis musca zvyny kara-
nose, panasiai kaip minéty, yra suformuota centriné dalis,
taciau su asimetrinémis nevienodo ilgio keteromis ir kar-
tais gilia iSilgine griova. Pakrasciy arealai siauri, néra kaklo
ketery. Paprastas karinos mezodentinas, kaip ir orientuo-
tas, pasizymi gausiomis kaulinémis lastelémis. Orientuota
mezodentina augimo plokStelése nedengia paprastojo
sluoksnis. Nostolepis magnicostata Zvynai yra aukstais kak-
lais bei per visa karting einanciomis 4-8 stambiomis suap-
valintomis keteromis. Tai nebudinga Nostolepis genciai. His-
tologiniai poZymiai, prieSingai, yra artimi nostolepidams:
iSvystyta pagrindiniy apytakos kanaly sistema kariinoje,
orientuoto mezodentino su ilgomis lakiinomis nedengia
paprastas mezodentinas, paprastojo mezodentino strukti-
roje nedaug osteocity. Budingas laipsni§kas peréjimas nuo
kaulinio audinio zvyno i karlinos mezodentinius.

IOo3ac BamoksBuurioc

HOBBIE HOCTOJIEITNAbI (AKAHTO/bI,
PbIBbI) 13 CIYPA JINTBbI

Pesowme

OmnmcaHbl YeThIpe HOBBIX BHOa pona Nostolepis, u3 ko-
topeix N. amplifica, N. consueta u N. musca BbIIeTIEeHBI
13 HIMPOKOTO TOHMMAaHMS (MHOXECTBO MOP(OIOTH-
yeckux Bapuanwmii) rpynmsl Nostolepis striata. Nostolepis
amplifica yemryn uMeEOT Ha KpPOHE NPUITOTHSATHIN,
UIMPOKUI METUANBHBIH OTHAEN, OPHAMEHTHPOBAHHBII
2-6 mapaeTbHBIMU I'pebelkaMiy, MPOTITHBAIOIIIMUCS
IO YEeTBEPTH IJIMHBI KPOHbI. JlaTepalibHble MOHMKECHHBIC
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CTyIIEHHU KPOHBI OOpaMyIeHbl OTYETIMBBIMH IIEHHBIMU
rpebussMu. OpHEHTUPOBAHHBI ME30JEHTUH B KPOHE
MOKPBIT CJIOEM IPOCTOrO CETUYATOrO ME30HEHTHUHA, a
TaKOKe COJACPXKUT KOPOTKHE M y3KHe JIaKyHbI. KocTHbIe
KJIETKH YCTAHOBJIEHBI JIUIIb B TEPBUYHON IIACTHHE
pocra. Pa3Bura cucreMa KpyHHBIX COCYIUCTBIX KaHAJIOB.
Ha xpone uemryit Nostolepis consueta HacuuThIBaeTCS
8-12 KOpOTKMX, HHU3KHMX, NapaUIeIbHBIX TI'pPeOeIIKOB,
o0pa3ylouux CUMMETpUYHble mapbl. VX KOHUBI Ha
MepeHEM Kpae KPOHBI XapaKTepHO 3arHyThl K LIEHTPY
yemyn. OpHUEHTUPOBAHHBIN ME30IEHTHH B KpPOHE C
JUIMHHBIMU JIAKYHAMH M MOKPBIT CJIOE€M IPOCTOTO CeT-
4aToro ,4epBIYKooOpa3HOro” Me3oJieHTHHa. B cucremy
KPYIHBIX COCYIUCTBIX KAaHAJIOB KPOHBI BXOIST apKai-
Hele BeTBH. NoOStOlepis musca ommcaH IO Yemrysm,
UMCIOINM Ha KPOHE MEAMAJIbHBIA OTEN, OpHAMEHTHU-
pOBaHHBI ACMMMETPUYHBIMU TrpebelKaMu pa3HOU
IUTMHBI M T1yOOKOHM cpeauHHON OGopospoii. Jlatepab-
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HbIE apeayibl y3KHue, U KpaiHue I'peOHM He OIyCKAIoTCs
B 1eiiky. Ilpocroil ceTyaThlii ME30JEHTUH TUITUYHBIN,
C MHOJKECTBOM KOCTHBIX KJIETOK, & OPUEHTUPOBAHHBIN
ME30/IEHTUH BKJIIOYAET ILJIOTHBIE, CIOKHbBIE JIAKYHBI U
He TOKpHIT mpocthiM. Nostolepis magnicostata uerryu
HUMEIOT Ha KpoHEe 4—8 KPYIHBIX, BBICOKUX, OKPYIJIEHHBIX
rpeOHel, MPOTATUBAIOIINXCS 4Yepe3 BCIO KPOHY, U
BBICOKYIO ILIEHKY, UTO HE XapaKTEpHO AJI1 HOCTOJICIUI.
OnHaKO OUArHOCTUYECKHE THMCTOJIOTMUYECKUE MPU3HAKU
OMM3KM K HOCTOJIEMMIAM: Pa3BUTa CUCTEMa KPYIHbIX
COCYIUCTBIX KAaHAJIOB, OPUEHTUPOBAHHBII ME30JEHTUH
C JUIMHHBIMU JIaAKyHAMU M HE IOKPBIT IPOCTBIM CET-
yaTbiM. [locnenHuil, pa3BuThli B nepenHeil 4dacTu
KPOHBI, BBIIEIAETCS OTCYTCTBUEM OPUEHTUPOBKHU Y
JIEHTUHOBBIX KaHAJIBLIEB U CONEPKUT CPEIHEE KOJIMYECT-
BO KOCTHBIX KJIETOK. XapaKTepeH IIOCTENECHHBIN NEpPexos
OT KOCTHOM TKAaHU B OCHOBAHUU YEHIyH K ME30JIeH-
TUHOBBIM TKaHSM KPOHBI.



