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A new spec i men of the Coleoidea from the Charmouth Mudstone For ma tion of the Dorset Coast has been iden ti fied as
Loligosepia bucklandi (Voltz, 1840). The spec i men in cludes the gladius and jaw frag ments, which rep re sent one of few re -
cords of its kind, but the head area, arms, hooks and suck ers are not dis cern ible. It can be fa vour ably com pared to other L.
bucklandi fos sils in the Nat u ral His tory Mu seum in Lon don and the J.F. Jack son Col lec tion in the Na tional Mu seum Wales in
Car diff. The range of L. bucklandi is de ter mined to be from the Turneri Zone, Brooki Subzone to the Obtusum Zone, Stellare
Subzone of the lower Sinemurian, with the new spec i men stratigraphically a lit tle older than the pre cisely lo cated spec i mens
in the J.F. Jack son Col lec tion. 
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INTRODUCTION

Loligosepiina Jeletzky, 1965, a group of fos sil coleoid ce -
pha lo pods, play a cen tral role in the evo lu tion of the Coleoida
(e.g., Fuchs and Weis, 2008; Fuchs et al., 2013; Marroquín et
al., 2018; Fuchs, 2020). The orig i nal spec i men of Loligosepia
bucklandi was col lected by Mary Anning from the Lias of Lyme
Regis (Dorset, UK). It was re corded as �fos sil Loligo� by Wil liam
Buck land (1836: p. 306). This spec i men which, by this time,
was in the Ox ford Uni ver sity Mu seum (OUM J3530), was
named by Voltz (1840) only on the ba sis of Buck land’s il lus tra -
tion (1836: pl. 30). This spec i men (Fig. 1), is there fore, the
holotype (see Don o van and von Boletzky, 2014). Since that
time fur ther spec i mens have been re corded (e.g., Fraas,1889)
and some are in the col lec tions of the Nat u ral His tory Mu seum
in Lon don and the Na tional Mu seum Wales in Car diff. An early
de scrip tion of ‘‘Loliginites zitteli’’ pro vided by Fraas (1889),
re-drawn by Naef (1922) and more re cently fig ured and de -
scribed by Fuchs et al. (2013) shows arm stumps, a lower man -
di ble; eye, ce phalic car ti lage; fun nel and man tle. In re cent years 
there have been fur ther de scrip tions of Loligosepia by Fuchs
and Weis (2008), Don o van and von Boletzky (2014) and Rowe

et al., (2023) ex am in ing both soft tis sue pres er va tion and the
place of Loligosepia in coleoid phy log eny.

Nev er the less, apart from rep re sen ta tives of the Belemno -
idea, fos sil re mains of the Coleoidea are rare (e.g., Rowe et al.,
2023) and well-pre served coleoid beaks are ex ceed ingly rare
(Dzik, 1986; Klug et al., 2005). Klug et al. (2005) do show up per
and lower �beaks� of coleoids, from the Kimmeridgian and Klug
and Fuchs (2009) also note beaks for a spec i men from the
Hettangian of Somerset Coast, but it is not shown in de tail (or
con vinc ing). Rar ity may, in part, be re lated to the chitin of the
beak re quir ing a mod er ately early min er al iza tion and a low rate
of de cay to be come fos sil ized (Allison, 1988).

GEOLOGICAL SETTING

Ex posed along the Dorset coast (Fig. 2) be tween Lyme
Regis and Seatown (Dorset, UK) are ma rine sed i ments of the
Charmouth Mudstone For ma tion of Sinemurian and Pliensba -
chian age that have been in ves ti gated ex ten sively in terms of
their biostratigraphy (e.g., Lang and Spath, 1926; Cope et al.,
1980; Simms, 2004), lithostratigraphy and sedimentology (e.g.,
Sellwood, 1972; Hesselbo and Jenkyns, 1995; Cox et al., 1999) 
and fos sil con tent (e.g., Bennett et al., 2012; Don o van and von
Boletzky, 2014; Hart et al., 2020). The sed i ments of the
Charmouth Mudstone For ma tion are di vided into five mem bers
(Fig. 3). The low er most Shales-with-Beef Mem ber (from which
the spec i men was de rived, see be low) con sists of finely lam i -
nated and or ganic-rich dark grey mudstone beds with a few
bands of lime stone nod ules (e.g., the Birchi Nod ules) and thin
beds of fi brous cal cite, or �beef�, which give the mem ber its
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name (Hesselbo and Jenkyns, 1995; Simms, 2004; Cope,
2016). The Shales-with-Beef Mem ber was de pos ited in a fully
ma rine en vi ron ment and rep re sents part of the fill of a half-
 graben sys tem that con sti tutes a seg ment of the Wes sex Ba sin
(Chadwick, 1986; Hesselbo and Jenkyns, 1995). 

With re spect to the holotype (Buck land, 1836: p. 304) there
was, how ever, no lo cal ity or other geo log i cal in for ma tion at -
tached to it other than it was from Lyme Regis. Many of the
other spec i mens listed by Don o van and von Boletzky (2014:
ap pen dix 1) also lack strati graphi cal in for ma tion, al though they
ap pear to come from the Shales-with-Beef and Black Ven Marls 
mem bers of the Charmouth Mudstone For ma tion (Figs. 2 and
3). The most pre cisely lo cated spec i mens are those in the J.F.
Jack son Col lec tion (Na tional Mu seum Wales) which are re -
corded as com ing from the Flatstones and the Stellare Nod ules
of the Sinemurian Black Ven Marls of Lyme Regis. The bed
num bers used by Lang and Spath (1926: p. 160) were re ported
by Don o van and von Boletzky (2014) based on Cope (2012: p.
56). Spec i men NMW G250 is re corded as be ing as so ci ated
with the Lower Flatstones (bed 83d) while spec i men NMW
G3528a is from the Up per Flatstones (bed 83h). The new spec -
i men, rep re sent ing part and coun ter part (Figs. 4 and 5), is
within a loose nod ule that was found in Chippel Bay (Lyme
Regis) ~200 m east of Seven Rock Point: see Cope (2016: fig.
9) for a lo cal ity map. This would place it from within the Shales -
-with-Beef Mem ber (which underly Black Ven Marls) of the of
the Charmouth Mudstone For ma tion (Turneri Zone, Microdero -
ceras birchi Subzone, lower Sinemurian) near to the Birchi Tab -
u lar or Birchi Nod ules (Lang and Spath, 1926: beds 76–83;
Palmer, 1984). 

Chippel Bay lies within the Pinhay Bay to Fault Cor ner Geo -
log i cal Con ser va tion Re view Site (GCR) that was de scribed by
Simms (2004: pp. 60–82). This ac count il lus trates the suc ces -
sion in three im por tant logs of the Li assic se quence (Simms,
2004: figs. 2.6a, b, 2.8 and 2.11), three of which were also re -
pro duced by Cope (2016: figs. 13, 16 and 18). The spec i men
NMW G3658, which is a near-com plete gladius (though miss ing 
some shelly ma te rial) from the Stellare Nod ules, is nearly iden ti -
cal to the spec i men in our Fig ure 5. The gladius is a chitinous
struc ture in the dor sal man tle of liv ing Vampyro morpha (Octo -
brachia) that pro vides sup port dur ing the con trac tions in volved
in swim ming by �jet pro pul sion� (Fuchs and Iba, 2015). Ju ras sic
spe cies ap pear to have had a gladius pre served in ap a tite
(Fuchs and Weis, 2008), al though this has not been con firmed
in the new spec i men. The form of the gladius has been de -
scribed in de tail by both Fuchs and Weis (2008) and Don o van
and von Boletzky (2014: fig. 4). Two other spec i mens in the
Jack son Col lec tion (NMW G3528 and NMW G250) are more
frag men tary with only a par tial gladius (again with shell ma te rial
miss ing). If all the spec i mens in the Jack son Col lec tion and the
NHM (see Don o van and von Boletzky, 2014) are conspecific
with the new spec i men, then the range of L. bucklandi is from
the Turneri to the Obtusum zones, Brooki to the Stellare
subzones of the lower Sinemurian. This would date the new
spec i men as a lit tle older than the spec i mens in the Jack son
Col lec tion of the Na tional Mu seum Wales.

I n  s t i  t u  t i o n a l   a b  b r e  v i  a  t i o n s. – NMW – Na -
tional Mu seum Wales, Car diff; NHM – Nat u ral His tory Mu seum, 
Lon don
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Fig. 1. Loligosepia bucklandi (Voltz), the holotype, 
OUM J3530, gladius, an te rior to left

Scale bar 5 cm; Ox ford Uni ver sity Mu seum dig i tal im age,
PAL-J3530

Fig. 2. Out crop map for the Lias Group in Eng land and Wales
and show ing the lo ca tion of Dorset, UK (af ter Cox et al., 1999)
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SYSTEMATIC PALAEONTOLOGY

Class Cephalopoda Cuvier, 1797
Superorder Octobrachia Haeckel, 1866
Or der Vampyromorpha Robson, 1929
Ge nus Loligosepia Quenstedt, 1839

T y p e  s p e  c i e s. – Loligo aalensis Schübler in v. Zieten 
(1832: p. 24) by sub se quent des ig na tion by van Regteren

Altena (1949, p. 57); ICZN Opin ion 1914, 1999. Type spe cies
from the Lower Toarcian of south ern Ger many.

Loligosepia bucklandi (Voltz, 1840)

M a t e r i a l. – The new spec i men (Figs. 4A and 5) shows
the gladius, some jaw frag ments and an area sur round ing the
jaw frag ments that may have been part of the head and the
arms. No de tails of the lat ter are ap par ent. Ow ing to the sim i lar i -
ties in the gladius shape and the pa ram e ters listed by Fuchs
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Fig. 3. Strati graphi cal suc ces sion of the Ju ras sic strata ex posed on the Dorset Coast, 
West Dorset (mod i fied from Simms, 2004)
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(2020) the gladius is con sid ered to be long to a vampyromorph
coleoid, Loligosepia.

C u r  r e n t   s t a  t u s  a n d   d e  p o s  i  t o r y. – The
spe c i men de scribed in this pa per is cur rently be ing cleaned into
a fi nal con di tion, with fur ther in ves ti ga tions planned. Dis cus -
sions are on-go ing about its fi nal lo ca tion in a suit able col lec tion
within the area of the Dorset Coast. The sta tus of some of the
fos sils from this area vis-´-vis the pro posed on-line 'Ju ras sic
Coast Col lec tion' of the Dorset and East Devon World Her i tage
Site is also be ing con sid ered.

D e s c r i p t i o n. – Sim i lar to the ear lier re cords men -
tioned above, this spec i men in cludes and an al most unfra -
gmented and three dimensionally pre served  gladius (length =
16 cm), head and arm crowns (Fig. 4). The jaw frag ments in -
clude the �ros trum� of the up per jaw to gether with part of the
lower jaw. Fig ure 5 shows the me dian field in a cen tral po si tion
be tween the paired lat eral fields (sensu Jeletzky, 1966). The
slightly si nu soi dal char ac ter of the growth lines in the hyper bolar 
zone is quite dis tinct. In com par i son, the gen eral ap pear ance of
this spec i men closely re sem bles that il lus trated by Fuchs and
Weis (2008, fig. 3) and the spec i mens fig ured by both Fuchs
and Weis (2008, fig. 4A) and Don o van and von Boletzky (2014:
fig. 1A, C and fig. 2A): see also Fuchs (2016). 

R e  m a r k s. – The jaw frag ments (Fig. 4A, B) are up 17
mm in length. They show the 'ros trum' (sharp tip) of the up per
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Fig. 4. Vampyromorph cephalopod Loligosepia bucklandi (Volz, 1840) from a loose nod ule that may
have come from the Turneri Zone (Microderoceras birchi Subzone), Shales-with-Beef, Charmouth

Mudstone For ma tion (Sinemurian) of Monmouth Beach, Lyme Regis 

The gladius (A) and jaw frag ments (black in col our) and an area (B) which may rep re sent the dis turbed 
re mains of the head and arms; the jaw frag ments in clude the �ros trum� of the up per jaw to gether with part 

of the lower jaw; within the gladius, the me dian field and the paired lat eral fields are vis i ble

Fig. 5. Vampyromorph cephalopod Loligosepia bucklandi (Volz, 
1840) from a loose nod ule that may have come from the Shales -
-with-Beef, Charmouth Mudstone For ma tion (Sinemurian) of
Monmouth Beach, Lyme Regis 

The gladius of the spec i men shown in Fig ure 4A; the me dian field
is vis i ble as well as the paired lat eral fields (with growth 
lines at a dis tinct an gle to the edge of the me dian field)
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jaw and a part of the lower jaw, fol low ing Tanabe et al. (2017).
The po si tion of the jaw frag ments and pres er va tion has not per -
mit ted the rostral, hood, crest and wing length, as well as the
width of outer lamella to be de ter mined (cf. Clarke, 1962, 1986;
Clarke and Maddock, 1988; Tanabe et al., 2017). In deed, as
this ros trum is in a cementstone nod ule it can not be ex tracted
fur ther with out dam age. Hence fur ther com par i sons with Tana -
be et al. (2017) for ex am ple are not pos si ble. Nev er the less, this
spec i men rep re sents one of the few re cords of the jaw in
Loligosepia (fam ily Loligosepiidae). There are some un de ter -
mined 'black fea tures' pos te rior of the jaw frag ments and the
area an te rior of the jaw frag ments should con tain ev i dence of
the arms, though this is un clear in both nor mal and UV light.

A spec i men in the Uni ver sity Mu seum in Flor ence, re corded 
as Geoteuthis bollensis Münster 1843 would prob a bly be pla -
ced in Loligosepia fol low ing Fuchs and Weis (2008). This spec i -
men may be the first re cord of the jaw in Loligosepia (fam ily
Loligosepiidae) from Ju ras sic strata, al though there are other
oc cur rences de scribed by Tanabe (2012) and Keupp and Mitta
(2013). Tri as sic 'beaks' have been de scribed by Doguzhaeva et 
al. (2022). A full dis cus sion of cephalopod 'beaks' is pro vided by 
Clarke (1962, 1986); Clarke and Maddock (1988); and Klug et
al. (2010, 2020).  There are some un de ter mined ‘black fea -
tures’ pos te rior of the jaw frag ments and the area an te rior of the 
jaw frag ments should con tain ev i dence of the arms, though this
is un clear in both nor mal and UV light. It must be noted that
none of the L. bucklandi spec i mens in the NMW and NHM col -
lec tions pre serve ev i dence of the head area, arms, hooks or
suck ers. In all these spec i mens, the gladius is less well-pre -
served than the new spec i men.

It may only be a 'co in ci dence' but Clarke (2003: fig. 15) de -
scribed a statolith (Ju ras sic sp. B) from this part of the Dorset
coast suc ces sion. Clarke’s ma te rial was pro vided by am a teur
fos sil col lec tors Mr and Mrs Hiscock, who were based in
Somerset. They col lected and pre pared the sam ples which
were used to dem on strate that Ju ras sic sp. B (see Hart et al.,
2015: fig. 2C, D) is wide spread across Dorset and Somerset, in -
clud ing their lo ca tion Xll (see Hart et al., 2015: fig. 1) near Lyme
Regis. This statolith prob a bly came from near, or within, Bed
88f in the up per part of the Asteroceras stellare Subzone. This
is the same strati graphi cal level as spec i men NMW G3658 in
the Jack son Col lec tion of the Na tional Mu seum Wales. It is pos -
si ble, there fore, that statolith Ju ras sic sp. B may come from L.
bucklandi al though other coleoids (bel em nites and phragmo -
teuthids) are known from the same bed, and such an in ter pre ta -
tion is there fore spec u la tive. The statolith Ju ras sic sp. B com ing 
from L. bucklandi can not be con firmed with out a macrofossil

spec i men that has the statolith in-situ. Other ex am ples of Ju ras -
sic sp. B have been re corded in the ad ja cent strata.

S t r a t i  g r a p h i c   a n d   g e o  g r a p h i c  r a n g e.
– This spec i men and those in the col lec tions of the Na tional Mu -
seum Wales and the Nat u ral His tory Mu seum in di cate a strati -
graphi cal range from the Microderoceras birchi Subzone to the
Asteroceras stellare Subzone of the Lower Sinemurian and a
dis tri bu tion that is cur rently that of the Lyme Regis area of West
Dorset.

CONCLUSIONS

A new spec i men of Loligosepia bucklandi (Volz, 1840) from
Chippel Bay, west of The Cobb in Lyme Regis, UK, has been
cleaned and pre pared. It re veals many of the di ag nos tic fea -
tures of both the ge nus and spe cies, es pe cially in the shape
and struc ture of the gladius. The jaw frag ments in clude a clear
view of the ros trum, al though the de tails of the head, arms and
any suck ers are miss ing. Apart from rep re sen ta tives of the
Belemnoidea, fos sil re mains of the Coleoidea are rare and such 
well-pre served coleoid jaw frag ments are ex ceed ingly rare
(Dzik, 1986; Klug et al., 2005). If all the spec i mens in the Jack -
son Col lec tion and the NHM are conspecific with the new spec i -
men de scribed here, then the range of L. bucklandi is likely to
be from the Turneri to the Obtusum zones, Brooki to the Stellare 
subzones of the Lower Sinemurian. This would place the new
spec i men stratigraphically a lit tle older than the pre cisely lo -
cated spec i mens in the Jack son Col lec tion of the Na tional Mu -
seum Wales.
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