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Occurrence of Lockeia from the Yeongheung
Formation (Middle Ordovician),
Yeongweol, Korea
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Abstract : Diverse forms of Lockeia are abundantly preserved in the dolomitic mudstone of the
Middle Ordovician Yeongheung Formation, Yeongweol, Korea. On the basis of general morphology,
five forms of Lockeia are recognized in the material from the Yeongheung Formation. L. siliqguaria
is a thin, seed - like form, and tapered at both ends. L. amygdalordes is a relatively plump, almond -
shaped form, and tapered at one end and the other end is obtusely pointed or somewhat rounded.
L. triangulichnus nov. ichnosp. is a small triangular form with three ridges from apex, resembling
a pyramid, preserved in convex hyporelief and concave epirelief. L. ichnosp. 1 is a pear - shaped
form and L. ichnosp. 2 is an irregular form. Usually populations of Lockeia are monospecific and
this occurrence is unique. The characteristic features of Lockeia, such as length, width, surface
ornamentation, symmetry, convexity and tapering, seem to be related to the orientation and burro-
wing depth of shells, degree of sediment erosion, and possibly with the later environmental and
diagenetic change, as well as original shape and behavior of trace makers. Lockeia is interpreted
as a resting trace of a burrowing bivalve which may be oriented horizontally, obliquely and vertically.
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INTRODUCTION

Lockeia James 1879, the senior synonym of Pelecy-
podichnus Seilacher, 1953, has been known as an
ichnogenus of small almond - shaped oblong bodies
preserved in convex hyporelief, tapering to sharp
and obtuse points at both ends (Hantzschel, 1975).
Although it was originally interpreted as an alga (Ja-
mes, 1879), and later it was once regarded as “ova-
rian capsules” of graptolites, it is now considered
as a resting trace of burrowing pelecypods (e.g. Sei-
lacher, 1953; Osgood, 1970; Hantzschel, 1975; Vos-
sler and Pemberton, 1988). Lockeia has received a
considerable attention in life history, ecology and
ethology of bivalves (e.g. Eagar ef al., 1983).

There are numerous occurrences of Lockeia from
fluvial to deep marine deposits of Precambrian to
Cretaceous in North America (US.A. and Canada),
Europe (UK., Germany, Poland, and Switzerland),
and Asia(Saudi Arabia and Tibet). However, few
analyses exist in which the trace fossil morphology
has been interpreted in its mode of formation.

Six ichnospecies of Lockeia (L. siliquaria James
1879; L. amygdaloides (Seilacher, 1953); L. ornatus
Bandel 1967; and L. czarnockii (Karaszewski, 1974);
L. elongata Yang, 1984; and L. avalonensis Fillion
and Pickerill, 1990) are recognized in the current
literature. L. ornatus which is characterized by its
surface ornamentation (Bandel, 1967) and L. czarno-
ckii which is characterized by its big size and drop -
shaped forms (Pienkowski, 1985) were reported
only once from their type localities. L. elongata is
smooth, characteristically thin and elongate (Yang,
1984). L. avalonensis is spherical, sub - ovate, squat
Lockeia, with an evenly rounded surface (Fillion and
Pickerill, 1990). L. siliquaria and L. amygdaloides
are well known from Early Ordovician to Cretaceous
strata (e.g. Seilacher, 1953; Pickerill, 1977; Bromley
and Asgaard, 1979; Crimes ef al.. 1981; Pienkowski,
1985; Fillion and Pickerill, 1990).

However, morphological distictions between L. si-
liguaria and L amygdaloides are not clear or rarely
cited in the current literature (e.g. Seilacher, 1953).
It is, therefore, necessary to review taxonomically

the ichnospecies of Lockeia. Most reported previou-
sly Lockeia populations (e.g. James, 1879; Seilacher,
1953; Osgood, 1970) consist of clusters of individual
traces belonging to the same ichnospecies. A unique
population including diverse forms of Lockeia occurs
in. Yeongweol, Kangweondo, Korea.

The purpose of this study is to report the unique
occurrence of Lockeia, to interpret the mode of for-
mation of Lockeia, and to describe five ichnospecies
of Lockeia, L.siliquaria, L. amygdaloides, L. trianguli-
chnus nov. ichnosp., L, ichnosp. 1 and L. ichnosp.
2, which are excellently preserved in the Yeo-
ngheung Formation, Korea. These specimens repre-
sent the earliest occurrence of diverse ichnospecies
of Lockeia, and the oldest record of this ichnogenus
from dolomitic mudstone.

GEOLOGIC SETTING AND FOSSIL
LOCALITY

The Cambro - Ordovician sedimentary rocks, the
Choseon Supergroup, are widely distributed in Yeo-
ngweol, Korea. They consist of the Sambangsan,
Machari, Wagok, Mungok and Yeongheung Forma-
tions in ascending order. Kobayashi (1966) compiled
a list of over 100 species of macroinvertebrate fos-
sils, such as trilobites, brachiopods, gastropods, hyo-
lithids, cirripedians( ? ), machaeridias, cystoidea and
graptozoan, and established 11 biostratigraphic zo-
nes in the Choseon Supergroup of Yeongweol area.
Although many fragments of bivalves occur from
the Yeongheung Formation (Woo, 1992 personal co-
mmunication), the fossil bivalves, which are known
as a trace maker of Lockeia, are not described yet.
Recently 14 ichnospecies of trace fossils were repor-
ted from the Yeongheung Formation (Kim et al.,
1992).

The Yeongheung Formation consists mainly of
dark grey dolomitic limestone and grey to bluish
grey limestone intercalated in places with several
thin beds of shale and argillite. Recent sedimentolo-
gical study shows that the Yeongheung sediments
were deposited in a shallow lagoon to offshore envi-
ronment (Yoo, 1991).
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Kobayashi (1966) correlated the Yeongheung For-
mation with the Toufangian Series of the Middle
Ordovician on the basis of the trilobite Basilielia,
orthids and actinoceratoids which are uncommon
in the formation. On the basis of 29 species of cono-
donts microfossils discovered from the Yeongheung
Formation, the formation is considered to be Middle
Ordovician (Lee, 1979).

All of the specimens considered in this paper
were collected from the middle part of the Yeo-
ngheung Formation. The fossil locality is on the
east side of a small meandering creek, 200 m down-
stream point from the old Namgyo bridge, Oman-
dong, approximately 7 km NNE from Mungok, Yeo-
ngweol (128° 26'10” E, 37° 1520” N) (Fig. D).

Exposures of the Yeongheung Formation at this
locality are excellent, with grey dolomitic limestone
beds, 12 m in thickness. The specimens were collec-
ted from the middle of the upper fine grained parts
which show in places wave ripple marks and mud
cracks.

OCCURRENCE OF Lockeia

The numerous specimens are preserved on the
calcareous mudstone which is overlain by the dolo-
mitic mudstone with wave - ripple marks and is un-
derlain by the laminated to flaser bedded dolomite.
The thickness of the calcareous mudstone is 6 mm
in the ripple trough and 2 mm in the ripple crest.

On the polished slabs which are vertically sectio-
ned through the counterpart, i.e. convex and and
concave, specimens do not show any disturbed stru-
ctures in the underlying and overlying sediments.
This fact indicates that they are the imprint - filled
trace fossils.

The specimens show preferred orientation (Fig.
2). Most of forms are oriented in the same direction
of wave motion which is inferred from the ripple
marks. Some types, especially triangular - and pear -
shaped forms, however, are oriented in perpendicu-
lar to the inferred wave motion. Such orientations
may be related with strategy of trace - making ani-
mals for more efficient food - gathering or more sta-
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Fig. 1. Map showing trace fossil

mark).

locality (asterisk

ble posture in the hydrodynamic environments.

The specimens from the Yeongheung Formation
can be grouped into five forms on the basis of sur-
face ornamentation, symmetry, convexity, tapering
and size. They are seed - like, almond, triangular-,
pear - shaped, and irregular forms (Fig.3).

The seed - like forms (Fig. 3 - A) are thin and ta-
pered at both ends. These forms are crested or
smooth in the surface, longitudinally symmetrical
to asymmetrical or sigmoidal in shape.

The almond - shaped forms (Fig. 3 - B) are relati-
vely plump and oval in shape. They are tapered
only at one end and the other end is more or less
rounded or obtusely pointed.

The triangular forms (Fig. 3 - C) are virtually py-
ramid - like. Many forms are elongated triangles in
plan view. They are characterized by three crests
from the pyramid apex which is located toward in
relatively short side. Some forms are sharply poin-
ted or tapered at one end.

The pear - shaped forms (Fig. 3-D) are the lo-
ngest forms among other ones. They are tapered
at one end. The tapered parts of these forms ac-

www.dbpia.co.kr



Occurrence of Lockeia from the Yeongheung Formation(Middle Ordovician), Yeongweol, Korea 527

R/ s v

S v g’
P

g g ’ 7
ﬂﬂ” ;//
ey gl
d

) Py 7, 4
d N ge ﬂﬂﬂﬂ ’ \I{;
N - 4 / Z’ 7
/ / ’ )7 V4
Yoo, G TNy
P77 ¢3
4 AN ﬂﬂﬂ

e g

vy 7

Fig. 2. Occurrence of Lockeia, showing preferred orientation.
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Fig. 3. Various forms of Lockeia from the Yeongheung
Formation. A; seed-like forms, L. siliquaria,
B; almond - shaped forms, L. amygdaloides, C;
triangular forms, L. triangulichnus, nov. ich-
nosp., D; pear-shaped forms, E; irregular forms.

count for about more than two thirds of their whole
length.

The irregular forms (Fig. 3 - E) represent diverse
forms which can not assigned to any types described

above. They may consist of possibly real irregular
forms and apparent irregular forms which may pro-
bably be produced by superimposing or connecting
with two or more forms.

INTERPRETATION OF Lockeia

Morphological Characteristics

The surface ornamentation in each forms may
be related with the original trace maker and later
environmental and diagenetic changes. Smooth sur-
face may reflect possibly the smooth shell forms
or later change of original ornamergation. Some fo-
rms show nearly concentric fine ribs or growth lines
which may represent the surface ornamentation of
original shells or may partly be related with the
stightly upward or downward movement of animals
in response to environmental changes. The crests
of some forms are considered to be structures rep-
resenting ventral and lateral commissure of shells.

The longitudinal symmetry of most forms may
represent the symmetry between the equivalves of
pelecypod. But some specimens show slightly asym-
metry in longitudinal section which seems to be
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Fig. 4. Relationship between forms of Lockeia and
orientation, erosion and burrowing depth. Le-
ngth and tapering of Lockeia are related with
shell orientation, and width of Lockeia is related
with erosion and burrowing depth.

related with oblique orientation of shells to sedi-
ment surface.

All of the forms are generally biconvex in outline.
The wide range of convexity of forms from strongly
biconvex to slighly biconvex, are noted. The conve-
xity, as well as overall shape, of forms may undoub-
tedly represent that of shells. But even within the
same shells, they seem to be related with the burro-
wing depth of shell below the sediment surface and
degree of sediment erosion. The more biconvex fo-
rms are considered to be produced in deeper burro-
wing of shells or more slight erosion of sediments
(Fig. 4).

Most forms show tapering at one end or at both
ends which is known as one of diagnoses of Lockeia.
These tapering ends are supposed to represent the
ventral or lateral commissure of shells. The tapering
ends of a few specimens are sigmoidal in shape
which seems to be related to slight change of shell
position.

Thus, the tapering of one end or both ends is
considered to represent the orientation of shells;
tapering only at one end may be related with obli-
que to vertical orientation i.e. anterior down and
posterior up, of shells, whereas tapering at both
ends may be related with nearly horizontal orienta-
tion, i.e. ventral down and dorsal up, of shells (Fig.
4).

Types of Forms

According to Seilacher (1953), diagnosis of Loc-
keia (Pelecypodichnus) is: “Ruhespuren in der Form
hochkant stehender Mandeln”. Osgood (1970) also
gave similar interpretation of L. siliguaria; vertical
orientation of antero - posterior axis of pelecypod.

The Yeongheung specimens, as previously men-
tioned, show so nearly complete preservation of va-
rious and numerous forms that it is possible to
interpret the formation of Lockeia. The morphologi-
cal features of the Lockeia may be related with ori-
ginal shell shape, orientation of shells, burrowing
depth of shells and degree of sediment erosion.
The relationship between the morphology and these
characteristic parameters are briefly shown in Fig.
4. As orientations of a certain shell are changed
from horizontal through oblique to vertical ones,
the corresponding features are changed from tape-
ring at both ends to tapering at one end, become
more bilateral - asymmetrical, and thus decrease the
length of forms. All of these features vary undoubtly
with the original shape of shells. Even within the
same orientation of shells, the morphological featu-
res vary with the burrowing depth of the shells
and degree of sediment erosion. As the shells bur-
row more deeply and the sediment erosion becomes
more slightly, the corresponding features are cha-
nged from thin to plump and thus increase the wi-
dth of forms. Also it is not necessary to say that
these forms vary undoubtedly with the original shell
shape.

The morphological features according to the orie-
ntation of shells of probably different forms are
shown in Fig. 5. The seed - like forms seem to be

www.dbpia.co.kr



Occurrence of Lockeia from the Yeongheung Formation(Middle Ordovician), Yeongweol, Korea 5290

Orientation vertical

l Horizontal Oblique

Seed—like

Almond

Forms

Triangular

pear —shaped

g. 5. Relationship between shell orientation and fo-
rms of Lockeia. Dark areas represent range and

relative abundance in the Yeongheung Forma-
tion.
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mainly related with the horizontal to oblique orien-
tation. The almond and pear - shaped forms may
be related with oblique to vertical orientation and
the triangular forms are probably related mainly
with the vertical orientation of shells.

Mode of Formation

On the basis of occurrence, one of the possible
reconstruction of Locketa from the Yeongheung For-
mation is shown in Fig. 6. Many small pelecypods
probably burrowed into the wave - ripple surface
of dolomitic mud (Fig. 6-A). Most of forms with
horizontal and oblique orientation are aligned in
parallel with the wave direction, while the other
forms with vertical and oblique orientation are alig-
ned in perpendicular to the wave direction. These
different orientation may be represented by diffe-
rent animals of different strategy in response to
wave action. Subsequent erosion of dolomitic mud
results only corresponding concave imprints of she-
lls on the bedding plane (Fig. 6-B). This erosive
action seems to be too rapid to allow the animal
to penetrate deep into the underlying sediments
and seems not to be too intense to rework all of
this imprints. Following deposition of dolomitic se-
diments on the erosive surface fills the concave
imprints and thus results corresponding convex hy-
porelief and concave epirelief (Fig. 6 - C).

The previous interpretation of Lockeia, a resting
trace of small burrowing pelecypod with vertical
orientation of antero - posterior axis (cf. Seilacher,
1953; Osgood, 1970, p.311, Fig. 6), is included in
this interpretation as one end member.

Y

Burrowing
Bivalvia

<+— (Eroslon)

Concave
Imprints

-« (Deposition)

Convex
Hyporelief

Concave
Epiretie!

Fig. 6. Interpretation of Lockeia. Reconstruction sho-
wing the origin of specimens from the Yeo-
ngheung Formation. A; variouly oriented bival-
vies burrow through rippled mud and nick the
adjacent sediments with their ventral or ante-
rior portion of the valves, B; subaqueous ero-
sion strips away the mud down to a few milli -
meter above the mud - underlying dolomite in-
terface, and results concave imprints, C; follo-
wing deposition of dolomitic sand filled the
ovoid imprints result concave epirelief and con-
vex hyporelief of Lockeia.

SYSTEMATIC ICHNOLOGY

Ichnogenus Lockeia Jamgs, 1879
Lockeia siliquaria James, 1879
Fig. 3-A, 7-A

Lockeia siliquaria James, 1879, p.17; Osgood, 1970,
p.308, PL57, fig.7, P159, fig.7; Chamberlain, 1971,
p.219, Pl. 29, fig.1; Pickerill, 1977, p.8, P12 - a; Cri-
mes et al, 1981, p.965, PL1, fig5-7; Fillion and
Pickerill, 1990, p.39, PL8, fig.3, PL9, figs.6-8.

Diagnosis —Elongated, convex fossil sea - plants,
rounding and tapering to sharp or obtuse points,
seed - like in appearance, with or without slight lo-
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ngitudinal depressions, attached to the surface of
rocks (James, 1879).

Occurrence — Middle part of the Yeongheung For-
mation, Omandong, Mungokri, Yeongweolgun, Ka-
ngweondo, Korea.

Material — Numerous specimens are deposited in
the Paleontological Collections of Department of Ea-
rth Sciences, Korea National University of Educa-
tion (KNUE).

Description— Small seed - like oblong bodies pre-
served in convex hyporelief and concave epirelief;
tapering to sharp and obtuse points at both ends;
surface smooth or longitudinally crested, very rarely
one furrow along the longitudinal line of body; mos-
tly symmetrical although a few forms asymmetrical;
length varying from 5 to 22 mm (average about 10
mm), width ranged from 1.8 to 7 mm (average about
3 mm), height ranged from 0.3 to 1.3 mm, strongly
aligned (Fig. 2).

Remarks— The specimens are bilateral symmetry
or asymmetry, longitudinally sharp crested or
smooth. The length and width of the Lockeia has
been known as 13 mm (maximum), 4 -6 mm (El-
Khayal and Romano, 1988), 27 mm (maximum), 7
mm (maximum) (Pickerill, 1977), 3-20 mm, 5 mm
(Chamberlain, 1971) and 15 mm (maximum), 8 mm
(maximum) (Crimes et al., 1981) respectably.

The specimens are very similar to Lockeia siliqua-
ria from the Late Ordovician Latonia Formation of
the type locality, the bank of the Ohio River at
Ludlow, Kentucky, although Osgood (1970) states
the width to be only from 1-2 mm. These speci-
mens show high population density and strong alig-
nment which are also similar to those of Osgood
(1970).

L. siliqguaria has been temporally or provisionally
identified as L. ¢f siliquaria from shallow marine
sandstone of the Early Ordocvician Saq Formation,
Buraydah, Saudi Arabia (El-khayal and Romano,
1988). L. siliquaria has been known from shallow
marine siltstones of the Late Ordovician Upper Cwn
Rhiwarth Siltstone, Wales, U.K. (Pickerill, 1977), the
sandstones of the Carboniferous Atoka Formation,
Oklahoma, U.S.A.(Chamberlain, 1971) and Creta-

ceous Gurnigel Flysch, Switzerland (Crimes et al.,
1981).

Lockeia amygdaloides (Seilacher, 1953)
Fig. 3-B, 7-B

Pelecypodichnus amygdaloides Seilacher, 1953, Pl
10, fig. 1; PL 12, fig. 1, 2; Wincierz, 1973, Pl. 7,
fig. 1; Bromley and Asgaard, 1979, fig. 5A-C, 20
C; Pienkowski, 1985, Pl 1, fig. E.

Diagnosis — Resting traces with the form of highly
standing almonds. Their originators are molluscs
living 1in sand (Seilacher, 1953).

Occurrence —Middle part of the Yeongheung For-
mation, Omandong, Mungokri, Yeongweolgun, Ka-
ngweondo, Korea.

Material —Many specimens are deposited in the
Paleontological Collections of Department of Earth
Sciences, KNUE.

Description—Small almond - shaped ovoidal tra-
ces preserved in convex hyporelief and concave epi-
relief; tapering to sharp point at one end and the
other end more obtuse point or somewhat round;
surface smooth or longitudinally crested; some fo-
rms rhomboidal in shape, more or less straight - si-
ded in outline; mostly symmetrical except tapering
points in some specimens; length 6.5 - 12.5 mm, wi-
dth 2.3-6.2 mm.; markedly aligned.

Remarks — Although ichnogenus Lockeia and ich-
nospecies L. siliquaria were originally introduced
by James (1879), he did not illustrate amy figures,
and he did not designate the type material. Unfortu-
nately, his holotype was also lost (Okgood, 1970).

James (1879) did not mention the diagnosis of
L. siliquaria as well as that of ichnogenus Lockeia.
Although Seilacher (1953) briefly noted the diagno-
sis and description of L. amygdaloides, it is difficult
to differentiate between L. siliquaria and L. amygda-
loides on the basis of original description of L. sili-
quaria and diagnosis and description of L. amygda-
loides. Both are the most commonly referred in pre-
vious papers. However, it is not difficult to divide
them into two on the basis of paratype material
of L. stliquaria (Osgood, 1970, P1,57, fig. 7) and holo-
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Fig. 7. Specimens of Lockeia from the Yeongheung Fo-
rmation. A; L. siliquaria (s), L. triangulichnus
(t), pear - shaped forms (p) of L. sp., B; L. amyg-
daloides (a), pear - shaped forms (p) and irregu-
lar forms (1) of L. sp., scale bar 1 cm.

type material of L. amygdaloides (Seilacher, 1953,
PL10, Fig. 1, PL.12, Fig. 1,2). One of the possible
criteria used for ichnospecific differentiation bet-
ween them is the form ratio, i.e., length/width ratio
of form. The form ratios of the type specimens and
Yeongheung specimens of L. siliquaria and L. amyg-
daloides are shown in Fig. 8. The form ratio of L.
siliquaria 1s higher than that of L. amygdaloides
though they are highly overlapped.

James (1879) originally described Lockeia and L.
siliquaria as seed - like forms. Seilacher (1953) origi-
nally described L. (Pelecypodichnus) amygdaloides as
almond - shaped forms. Most of subsequent authors
illustrated specimens of L. siliquaria as well as Loc-
keia amygdaloides as (highly - standing) almond fo-
rms (e.g., Osgood, 1970; Hantzschel, 1975). The pre-

sent authors, however, think that it is taxonomically
reasonable to follow the original description of L.
stliquaria as seed - like forms and the original diag-
nosis of L. amygdaloides as almond - shaped forms.
Although an almond is undoubtedly also one type
of seed, seed -like forms of L. siliguaria are thin
and tapered at both ends (James, 1879; Osgood,
1970, PL. 57, Fig. 7) and almond - shaped forms of
L. amygdaloides are relatively plump ovoid, and ta-
pered only at one end and the other end is obtusely
pointed or somewhat rounded (Seilacher, 1953, Pl
10, Fig. 1, Pl. 12, Fig. 1.2).

Lockeia triangulichnus nov. ichnosp.
Fig. 3-C, 7-A

Type material —Holotype (Fig. 7-A, upper left)
KNUE 920601, upper part of Yeongheung Forma-
tion, uppermost part of the Omandong section,
Omandong, Yeongweol, Korea. Paratypes (Fig. 7- A,
center and upper right) KNUE 920602, 920603, same
horizon and same locality as holotype. All material
are deposited in the Paleontological Collections of
Department of Earth Sciences, KNUE.

Dirivatio nominis— After #ri, Latin, three, angulus,
Latin, angle, corner and ichnos, Greek, trace.

Occurrence — Upper part of the Middle Ordovi-
cian Yeongheung Formation, Omandong, Mungokri,
Yeongweolgun, Kangweondo, Korea

Diagnosis —Small triangular forms with three rid-
ges from apex, resembling triangular pyramid, pre-
served as convex hyporelief and concave epirelief.

Description— Type specimens resemble large ba-
sed triangular pyramid with low height, preserved
in convex hyporelief on the dolomite and concave
epirelief on the dolomitic mudstone; based triangle
8, 8, 4 mm sides and height less than 3 mm; three
sided faces smooth; three distinct ridges from the
apex located toward short side from center, reach
to three corners.

Remarks — With only a cursory glance, these ma-
terials seem to be pseudocasts of evaporite minerals,
but on close analysis the mudstone which contains
these materials does not show any structures which
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1953); open circles for paratype materials of L. siliguaria (Osgood, 1970); and solid circles for specimens
from the Yeongheung Formation. Regression line from the holotype materials of L. amygdaloides is, y=0.71
x+1.0, and that from the paratype materials of L. siliguaria is, y=0.28x+0.8

are ralated with subaerial dessication. The nume-
rous Lockeia, which have commonly been recorded
in subaquous marine environment, preserved on the
same bedding plane suggest that these materials
are not pseudocast of evaporite minerals.

Some criteria which may lead one to consider
a biogenic origin (cf. Ekdale et al., 1984) include
nearly uniform size and shape of these material
on the bedding surfaces of numerous Lockeia. They
are oriented mostly perpendicular to wave direction
which is inferred from the wave ripple marks. These
materials seem to be burrowing traces of molluscs
which may orient in vertical posture; i.e. anterior
down and posterior up, and may have triangular
or axe - like shape in cross section of shell (Fig. 6).

Each trace fossil which represents possibly same
behavioral pattern of similar animals should have
the same name of ichnogenus. Therefore, it is rea-
sonable to name these materials as Lockeia although
the triangular shape of these specimens does not
fit into the revised diagnosis of this ichnogenus by
Osgood (1970). The several specimens of this pecu-
liar shape which are well preserved may be enough
to erect a new ichnospecies, L. triangulichnus.

Lockeia ichnosp. 1
Fig. 3-D, 7-A

Occurrence —Middle part of the Yeongheung For-
mation, Omandong, Mungokri, Yeongweolgun, Ka-
ngweondo, Korea.

Material — Five specimens are deposited in the
Paleontological Collections of Department of Earth
Sciences, KNUE.

Description—Pear - shaped forms, tapering very
long at one end, about two thirds to three fourths
of whole length; length 18 to 24 mm, width up to
about 5 mm.

Remarks— Pear - shaped forms whigh are charac-
teristically long tapering, seem to represent the ori-
ginal thin - shelled shape of animal or more possibly
the long ventral extension of foot. The specimens
are mostly aligned nearly perpendicular to wave
motion, although most of other forms are oriented
in parallel to that. This suggests that it is different
behavioral response of trace making animal to wave
motion from the most of other forms.

Lockeia ichnosp. 2
Fig. 3-E, 7-B
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Qccurrence —Middle part of the Yeongheung For-
mation, Omandong, Mungokri, Yeongweolgun, Ka-
ngweondo, Korea.

Material — Ten specimens are deposited in the
Paleontological Collections of Department of Earth
Sciences, KNUE.

Description— Irregular forms, asymmetrical, tape-
ring at both ends; length up to 21 mm, width up
to 4 mm. Preserved in concave epirelief and convex
hyporelief.

Remarks— The irregular forms may consist of real
irregular forms which seem to be related with supe-
rimposing of animals behaviors and of apparent ir-
regular forms which seem to be produced by supe-
rimposing or connecting with two or more forms.
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