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Spirorbid-like worm tubes, identified as microconchids (Tentaculita) on the basis of morphological and microstructural
features, were common and occupied a wide array of environments during the Palacozoic and Triassic. In the Jurassic,
however, microconchids were very rare, represented by only one genus, Punctaconchus Vinn & Taylor, 2007, and con-
fined to normal marine settings. In the present paper, the microconchid Punctaconchus ampliporus Vinn & Taylor,
2007, characterised by large punctae penetrating the exterior of the tubes, is described from the Middle Jurassic of the
Polish Jura for the first time. Individuals were found encrusting Lower Bathonian oncoliths. Their low abundance and
diversity on the oncoliths may reflect poor competitive ability for substrate space leading up to the final extinction of the
group in the late Bathonian. « Key words: Microconchida, spirorbids, Jurassic, oncoliths, Poland.
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Microconchids are small, spirally-coiled, encrusting worm
tubes that range from Ordovician to Middle Jurassic (see
Vinn 2006, Taylor & Vinn 2006, Vinn & Taylor 2007). For
decades microconchids were misidentified as the well-
known polychaete Spirorbis (see Taylor & Vinn 2006) be-
cause of their strong morphological and ecological conver-
gence with that group. However, on the basis of early tube
ontogeny and microstructure, pre-Cretaceous Spirorbis-
like fossils have been reclassified as microconchids belon-
ging to the Class Tentaculita Boucek, 1964 (see Weedon
1991, 1994; Dreesen & Jux 1995; Taylor & Vinn 2006).
Microconchids differ from true Spirorbis, as well as related
serpulids such as Spirorbula, in having lamellar, pseudo-
punctate or punctate tubes and a bulb-like tube origin con-
trasting with the open origin in Spirorbis (Weedon 1991,
Vinn 2006, Taylor & Vinn 2006, Vinn & Taylor 2007). On
the basis of such structural comparative studies (see Taylor
& Vinn 2006), it is apparent that: (1) supposed Palaeozoic
examples of Spirorbis are microconchids; and (2) micro-
conchids persisted into the mid-Mesozoic before being
replaced by spirorbid annelids, possibly as late as the Ce-
nomanian Stage of the Cretaceous (Vinn 2006, Vinn &
Taylor 2007).

Whereas Palacozoic and Triassic microconchids are
common (see Dreesen & Jux 1995, Vinn & Taylor 2007),
those from the Jurassic are rare, being currently described
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only from England and France (see Vinn & Taylor 2007).
Thus, any new data about Jurassic microconchids is impor-
tant for a better understanding of their diversity, ecology
and palaeobiogeography during the time of their decline.
Although briefly mentioned as occurring in the Upper
Bathonian-Lower Callovian Balin Oolite of southern
Poland by Taylor (2009, p. 19), here for the first time we
describe microconchids from the Middle Jurassic
(Bathonian) of the Polish Jura.

Geological setting

During the Middle Jurassic, the Polish Basin was an east-
ern part of the Mid-European Epicontinental Basin. To
the north, east and south-west, it was bordered by the Fen-
noscandian, Belorussian, Ukrainian and Bohemian land
masses, respectively (see Dadlez 1989, Ziegler 1990).
To the south, the pre-Carpathian land bordered the epi-
continental Polish Basin from the Tethys Ocean. During
the Bathonian, the basin progressively expanded, attain-
ing its maximum extent in late Bathonian times (Matyja
& Wierzbowski 1998, 2006). During the Bajocian and
Bathonian, the Polish Basin was largely characterised by
siliciclastic sedimentation. In the Polish Jura area, situa-
ted in south and south-central Poland, the Bajocian and
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Figure 1. A —map of Poland with Jurassic deposits indicated (shaded areas) after removal of the Cenozoic cover. B —locality sketch-map with the sam-
pled site indicated (asterisk). C — schematic section of the microconchid-bearing Bathonian deposits.

Bathonian is represented mainly by unconsolidated clay-
stones and mudstones, dark-grey to black in colour, charac-
teristically intercalated with single to horizon-forming car-
bonate nodules and massive siderite beds (e.g., Kopik
1998, Majewski 2000, Matyja & Wierzbowski 2000, Ma-
rynowski et al. 2007, Zaton et al. 2009). This siliciclastic
sequence is referred to as the Ore-Bearing Czgstochowa
Clay Formation (see e.g., Dayczak-Calikowska et al. 1997,
Kopik 1998, Matyja & Wierzbowski 2000), and the depo-
sits themselves, due to their softness, are simply called
clays. Stratigraphically, the currently exposed ore-bearing
clays range from Upper Bajocian (Parkinsoni Zone) to Up-
per Bathonian (Discus Zone), and generally are overlain by
condensed Callovian sandstones and marls (see Kopik
1998, Poulsen 1998, Matyja & Wierzbowski 2000, Barski
et al. 2004, Matyja et al. 2006a—c, Zaton et al. 2009).

The specimens studied here come from a locality at
Ogrodzieniec-Swiertowiec (now simply named Ogrodzie-
niec) in the southern part of the Polish Jura (Fig. 1A, B).
According to Rézycki (1953), the Ogrodzieniec locality
occurs within the so-called southern sedimentary region
that, in contrast to the northern sedimentary region, is char-
acterised by thinner deposits, commonly condensed and
containing hiatuses. Palaeogeographically, this region is
thought to represent the marginal marine facies zone.

In Ogrodzieniec, the studied section (Fig. 1C) is not
well exposed, being covered by vegetation and slumped
clays. However, it starts with a concretionary bed
(ca 20 cm thick), overlain by dark-grey clays with irregular
siderite concretions near their base. The most important is
the concretionary bed that contains large (up to 20 cm
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along their longest axis), disc-shaped oncoliths. These oc-
cur as one distinct horizon with the oncoliths lying horizon-
tally, obliquely or even vertically with respect to bedding.
Just below this horizon is a thick stromatolite-like crust on
a massive concretionary horizon.

The oncoliths are composed of an inner core and an
outer laminated crust. The core is usually formed by peb-
ble- to cobble-sized carbonate concretions, but ammonite
shells have also been noted. Some cores were resident on
the sea-floor for significant periods, as shown by bivalve
borings belonging to the ichnogenus Gastrochaenolites.
Oncolith crusts are laminated, sometimes with the laminae
stained by limonite. A characteristic of the crusts is that
they are heavily encrusted by a diverse assemblage of
sclerobionts, including the microconchids described in the
present paper.

The ammonites retrieved from the bed, such as Par-
kinsonia (Oraniceras) gyrumbilica (Quenstedt, 1887), in-
dicate that the encrusted oncoliths are not younger than the
Lower Bathonian Macrescens Subzone of the Zigzag Zone.

Material and methods

During examination of 40 large and well-preserved onco-
liths, as well as a few smaller fragments, 16 specimens of
microconchids were found. They were removed from their
substrates using a needle, briefly cleaned in an ultrasonic
cleaner, and inspected using a binocular microscope. Four-
teen specimens with well-preserved tubes were studied
uncoated using a Philips XL30 Environmental Scanning
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Figure 2. Morphological and microstructural features of microconchids from the Lower Bathonian of Ogrodzieniec, Polish Jura. ¢ A — microconchid
tube attached to an oncolith. « B —large punctae visible on the external surface of a tube. * C — rippled ornament on the tube interior. * D — microlamellar,
wavy tube microstructure. * E — tube microstructure showing lamellae deflected outwards around the punctae filled with cement. * F — polished specimen
showing the bulb-like, closed tube origin.

Microscope (ESEM), enabling imaging in back-scattered
electron mode. Two specimens were embedded in epoxy
resin and gently polished and etched with weak HCI for a
few seconds to make the microstructure of the tube walls
visible under the ESEM. The state of preservation of the in-
vestigated microconchids varies, from well-preserved tu-
bes with external characteristics visible, to badly preserved
tubes having moderately to heavily worn surfaces, inclu-
ding exfoliation of skeletal layers, and pores completely
filled by calcite cement.

All specimens are housed in the Department of Stratig-
raphy & Palaeontology, Faculty of Earth Sciences at Sos-
nowiec, Poland, under the registration number GIUS 8.

Morphological and microstructural
evidence for microconchid affinity

Although the tightly coiled tubes of the specimens investi-
gated (Fig. 2A) are clearly similar to spirorbid polychaetes,
several morphological and microstructural features distin-
guish the Polish microconchids from spirorbids. These fea-

tures are: (1) punctae visible on the external surfaces of
tubes (Fig. 2B); (2) rippled ornament on the tube interior
surfaces (Fig. 2C); (3) microlamellar, wavy tube micro-
structure with lamellae deflected outwards around the
punctae (Fig. 2D, E); and (4) bulb-like, closed tube origins
(Fig. 2F). The combination of large punctae and tube interi-
ors covered by rippled ornament allows the specimens to
be identified as Punctaconchus Vinn & Taylor, 2007.

Systematic palaeontology

Class Tentaculita Boucek, 1964
Order Microconchida Weedon, 1991

Genus Punctaconchus Vinn & Taylor, 2007

Type species. — Punctaconchus ampliporus Vinn & Taylor,
2007.

Remarks. — Detailed information concerning the genus
Punctaconchus was given by Vinn & Taylor (2007) and
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will not be repeated here. However, the Polish record of
Punctaconchus expands its palacobiogeographical distri-
bution from the Anglo-Paris to the Polish Basin during the
Bathonian.

Punctaconchus ampliporus Vinn & Taylor, 2007
Figures 2A-F, 3A-L

2007 Punctaconchus ampliporus sp. nov. — Vinn & Taylor,
p. 393, figs 1, 2.

Material. — Sixteen specimens originally encrusting onco-
liths (GIUS 8-3542-3557).

Measurements. — Maximum diameter of tubes: 1.1-2.2 mm
(mean = 1.65 mm, n = 11); diameter of aperture:
0.50-0.76 mm (mean = 0.67 mm, n = 9); diameter of punctae:
12-21 pm (mean = 17 pm; n = 23).

Description. — Tube small, dextrally (clockwise) coiled.
Outline nearly circular. Tube diameter increases rapidly
and regularly. Umbilicus narrow to nearly closed, with
steep slope. The tube is cemented to the substrate over its
entire length, giving a flat base. No free distal portion. Ex-
ternal surface of tube pierced by large, circular and den-
sely spaced punctae that may slightly differ in diameter
within single specimens. External ornamentation lacking
in all specimens, apart from two faint parallel ridges vi-
sible in two specimens, where they occur for a very short
distance ending at the aperture (Fig. 3H, K). Aperture
and lumen oval in cross-section. Tube interior covered
by faint, anastomosing and bifurcating rippled ridges
oriented approximately perpendicular to growth direc-
tion, numbering about 4 per 100 um. Tube wall microla-
mellar, with characteristic wavy lamellae that are deflec-
ted outwards around punctae.

Remarks. — The smooth tube exterior, large punctae and
faint rippled ridges on tube interiors are characteristic fea-
tures of Punctaconchus ampliporus Vinn & Taylor, 2007,
originally described from the Jurassic of England. Al-
though the punctae may vary slightly in size both within
and between specimens, they are always larger than those
of the French late Bathonian species P. palmeri Vinn &
Taylor, 2007 which has punctae 5—10 um in diameter. This

latter species also has perpendicular ridges on the tube ex-
terior (see Vinn & Taylor 2007) lacking in Polish and other
material of P. ampliporus. The presence of faint ridges vi-
sible for a very short distance in two of the Polish speci-
mens of P. ampliporus recalls the ridges seen on juvenile
tubes of P. palmeri (see Vinn & Taylor 2007). These ridges
in the Polish specimens are, however, interpreted as due to
intraspecific variability within the investigated population
of P. ampliporus. The most important feature distinguish-
ing the latter species from P. palmeri is the large size of the
pores (O. Vinn, pers. comm. 2009). A third species of Punc-
taconchus, P. mildfordensis (Richardson, 1907) from the
Bajocian of England, possesses similarly large punctae but
differs from P. ampliporus in having strong longitudinal
ridges on the tube exterior.

Stratigraphical and geographical distribution. — Middle
Jurassic, Upper Aalenian-Middle/Upper Bathonian of
Gloucestershire, England, and Lower Bathonian of Ogro-
dzieniec, Poland. A Toarcian record from Huntingdon-
shire, England, is questionable (see Vinn & Taylor 2007).

Palaeoecology and palaeoenvironment

Until the Triassic, microconchids occupied a wide array
of environments, from fresh- through brackish-water to
normal marine to hypersaline settings (see Taylor & Vinn
2006 and literature cited therein). However, Jurassic mic-
roconchids, all of which have been assigned to Puncta-
conchus, are known only from normal marine settings in
England and France (Vinn & Taylor 2007). The same
is true for the Lower Bathonian microconchids described
here. Apart from microconchids, the oncoliths from Og-
rodzieniec bear diverse and abundant encrusters, such
as foraminifers, ‘sclerosponges’, solitary corals, serpu-
lids, oysters, cyclostome bryozoans and thecideide bra-
chiopods, pointing to a normal marine environment,. Fur-
thermore, they are hosted in sediments containing
ammonites.

The great majority of the Ogrodzieniec sclerobionts
represent cryptic or coelobiontic species (e.g., Palmer &
Fiirsich 1974, Wilson 1986, Palmer & Wilson 1990, Taylor
& Wilson 2003). Thus, although they can be on both the
lower and upper sides of the oncoliths, periodic overturn-
ing of the growing oncoliths must have taken place. This is

Figure 3. Microconchids Punctaconchus ampliporus Vinn & Taylor, 2007 retrieved from the Bathonian oncoliths of Ogrodzieniec, Polish Jura.
e A—C — specimen GIUS 8-3552. A — entire individual; B — detail of tube surface showing large punctae; C — detail of rippled ornament on tube interior
near aperture. ® D, E — specimen GIUS 8-3553. D — entire individual; E — close-up of tube surface with punctae visible. ¢ F, G — specimen GIUS 8-3555.
F — entire individual; G — view of large punctae visible on the external surface of a tube. * H, I — specimen GIUS 8-3549. H — entire individual with ridges
near the aperture visible (arrowed); I — punctae, some of which are filled with cement. * J-L — specimens GIUS 8-3547, 3546, 3551, respectively. J— speci-
men with exfoliated tube surface; K — tube with ridges near the aperture (arrowed).
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also apparent from the occurrence of encrusters between
laminae of the oncolith crusts, as best seen in cross-sec-
tions. During stable intervals, most of the sclerobionts
colonised the hidden lower sides of the oncoliths and their
recesses. Overturning events were probably infrequent, as
particular oncoliths have thin, discoidal shapes of low
thickness and their surfaces are densely encrusted. Thus, a
significant amount of time must have been available for
colonisation before the next overturning event. The sedi-
mentary environment of the host ore-bearing clays in the
northerly sedimentary region is interpreted as calm and be-
low storm wave-base (see Matyja ef al. 2006a—c). That of
the southern sedimentary region, where Ogrodzieniec is
situated, was characterised by shallower, near-shore set-
ting, with more frequent erosion and sedimentary hiatuses
(see Rozycki 1953). In such an environment, disturbance
of the oncoliths leading to their overturning and
recolonisation may have been caused by purely physical
factors, such as storms or strong currents, or through bio-
logical action, e.g., bulldozing by burrowers, or browsing
of the seabed by marine vertebrates.

The most abundant of all encrusters at Ogrodzieniec are
serpulid worm tubes, forming dense aggregations on both
lower and upper sides of the oncoliths, and bryozoans. Like
‘scleroponges’ and solitary scleractinian corals, microcon-
chids are less abundant and are dominated by a single spe-
cies, Punctaconchus ampliporus. In England and France
the three microconchid species described by Vinn & Tay-
lor (2007) have not been observed to co-occur on the same
substrates. The microconchids studied here were found on
only ten oncoliths out of a sample size of forty complete
oncoliths plus fragments. Moreover, on individual
oncoliths, Punctaconchus occur as single or up to three in-
dividuals located close to each other, suggesting aggre-
gative behaviour. Unlike serpulids, which are widely dis-
tributed over the oncoliths, microconchids (as well as
thecideide brachiopods) occupied only crevices, recesses
and lateral vertical sides of the oncoliths. They have not
been observed fouling or being overgrown by other
sclerobionts. The small number of microconchids may re-
flect their low competitive ability for substrate space
and/or low recruitment rates during this time of progressive
decline of the group towards its last known occurrence in
the late Bathonian (Taylor & Vinn 2006, Vinn & Taylor
2007).

Although the encrusters under discussion, including
microconchids, are characteristic components of many
other hard substrates (see Taylor & Wilson 2003 for a com-
prehensive review), in the Jurassic of Ogrodzieniec they
occupied firm biogenic substrate probably produced by
some kind of microbiota but sufficiently firm for attach-
ment. Palaeozoic and Triassic microconchids are often re-
ported from similar biosedimentary structures, including
oncoliths and stromatolites (see Peryt 1974, Burchette &
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Riding 1977, Toomey & Cys 1977, Dreesen & Jux 1995,
Wright & Wright 1981, Mistiaen & Poncet 1983). Palmer
& Wilson (1990) found, among other diverse sclerobionts,
microconchids (then under the name Spirorbula) encrust-
ing Bajocian oncoliths (‘snuff boxes’) from England and
France. Individuals of the microconchid Punctaconchus
mildfordensis completely detached from their substrates
were interpreted by Vinn & Taylor (2007) to have colo-
nized plants, soft-bodied organisms or aragonitic shells
that dissolved.

The complete lack of microconchids encrusting other
hard substrates, such as shells or hiatus concretions (see
Zaton et al. 2006, Zaton & Taylor 2009), in the Middle Ju-
rassic ore-bearing clays of the Polish Jura, is striking.
Possible explanations are that: (1) microconchids pre-
ferred shallow water environments whereas shells occur-
ring within the host clays were deposited in deeper envi-
ronments, below storm wave-base, and (2) the absence
of microconchids on hiatus concretions bearing other di-
verse sclerobionts (albeit lacking thecideide brachio-
pods’), but of lower density than that occurring on the
oncoliths studied, may be a taphonomic artefact. The
small, delicate microconchid tubes may have been de-
stroyed by abrasion as documented by many encrusters,
as well as in truncated borings (Zaton et al. 2006, Zator
& Taylor 2009). Alternatively, it is possible that the hia-
tus concretions were never colonised by microconchids.

Conclusions

Tiny spirorbiform tubes assigned to the order Microcon-
chida are described from the Middle Jurassic of Poland
(Ogrodzieniec, Polish Jura) for the first time. The mor-
phological and microstructural characteristics allow their
identification as Punctaconchus, formerly described only
from the Middle Jurassic (Aalenian-Upper Bathonian) of
England and France. The smooth tube exterior pierced by
large pores is characteristic of the species P. ampliporus,
previously known only from southern England. The indi-
viduals of P. ampliporus have been found encrusting Lo-
wer Bathonian oncoliths from Ogrodzieniec. Their diver-
sity is low and they are rare compared with associated
encrusters such as serpulid tubes and bryozoans. This
may reflect poor competitive ability for substrate space
but also the generally low diversity and abundance of
microconchids leading up to the final extinction of the

group.
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