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A small Owl from the Lower Eocene of Britaio

Colin 1.0. HARRISON

Abstract: A new species of sma1l owl is described from the Lower Eocene London Clay (Ypresian) of south-east
England, based on a basal phalanx and the proximal part of a tarsometatarsus. Eostrix vincenti sp. nov. is assigned to
the extinct family Protostrigidae of the Strigiformes. It is the earliest Tertiary owl described from the Old World.

CJ.O. HARRISON, 48 Earl's Crescent, Harrow, Middlesex
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INTRODUCnON

The Eocene land birds described from Britain show a high proportion of species at the small end of the family size
ranges, to an extent that appears to justify a hypothesis that at this period they rnay have occupied niches later
taken over by passerine birds. In a discussion of this (HARRISON 1979) the owl described here was mentioned but
not named.

Although owls, Strigiformes, have been identified as fossils in the Tertiary as far back as the Palaeogene (RICH &
BOHASKA 1976) hitherto none has been found in the Tertiary deposits of Britain. In recent work at Grange Farm
Clay Pit at South Ockendon, Essex (GEORGE & VINCENT 1978) a phalanx was found which appeared referable to
a small species of owl. The stratum in which it occuned was near the lowest level (division A) ofthe London Clay
(Lower Eocene); and from the range of fossils present probably of sirnilar age to the London Clay deposits ofWalton-
on-the-Naze.

Phalanges normally provide very inadequate material for precise bird identification, but the Strigiformes have a
typical short, squat phalanx at the base of the third (middle) toe. Most diumal birds of prey , Falconiformes, have a
sirnilar but much more asymmetrical basal phalanx to the second (medialor inner) toe, which may fuse with the
second phalanx to form an apparent single unit. Both orders show shortened second and third phalanges of the
fourth (lateral or outer) toe; these having the anteriorly elongated and curve& proximal articulation surfaces typical
of all but basal phalanges.

The present specimen is sufficiently specialised in structure to be recognised as that of an owl; and as the basal pha-
lanx of the third digit of the left foot. It is comparable in size with the conesponding phalanx of small Strigidae such
as the Little Owl Athene noctua (Scopoli 1769) and Screech Owl Otus asio (Linnaeus 1758), and in text-figs. 1 and
2 is compared with the former .
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Text-fig. I. Basal pha1anges of third digit of left
foot of (a, c,e)Athene noctua (Recent) and (b, d,
t) Eostrix vincenti sp. nov. Holotype BMNH
A5164, London Clay (Lower Eocene), Grange
Farrn, Essex. In (a & b) proximal, (c & d) anterior,
(e & t) distal views. (Hatched areas are broken).
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~ Text.fig. 2. Basal phalanges of third digit of

left foot of (a, b. e)Athene noctua (Recent)
and (c, d,-f) Eostrix vincenti sp. nov. Holo.
type BMNH A5164, London Clay (Lower
Eocene), Grange Fann, Essex. In (a & c)
internal, (b & d) external, (e & f) posterior
views. (Hatched areas are broken).
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At the time when the initial study based on the phalanx was complete a second owl bone became avai1able. This was
collected at Warden Point, Isle of Sheppey , and is from a sliglftly younger deposit (London Clay, divisions D.E) than
that of the phalanx. It is the proximal two.thirds of a right tarsometatarsus, sirnilar in size and shape to that of Otus
asio, and therefore referable in this respect to the fossi1 phalanx. It a1so shares with the latter a mixture of strigid and
tytonid characters. For the present it seems best to assign the two to the same species.

In European Tertiary deposits, although undescribed Palaeocene specimens are known to exist, the earliest owls de-
scribed are those of the Upper Eocene/Lower Oligocene of France, at which period a number of genera at present
assigned to the typical owls, Strigidae, are recognised .

The barn owls, Tytonidae, do not appear unti1 the Lower Miocene.

In North America an early genus, Ogygoptynx Rich and Bohaska 1976, farni1y incertae sedis, is described from the
Palaeocene; and in the Eocene the Protostrigidae occur, with Eostrix Brodkorb 1971 in the Lower Eocene of Wy.
oming and Protostrix Wetmore 1938 in the Middle Eocene ofWyoming and Upper Eocene ofCalifomia. The phalan.
ges of species of these genera, and in some instances the tarsometatarsi, are unknown.

On present information the new species seems referable to the farni1y, the Protostrigidae Wetmore 1933. Although
the original diagnosis of this farnily is a little vague, referring to birds with combinations of characters which do not
clearly limit them to either Strigidae or Tytonidae, it appears to have been conceived as a farni1y for fossil owls in
which the groups of characters defming the two Recent families have not yet separated.

The two specimens with an apparent mixture of strigid, tytonid and unique characters wou1d appear to fit into this
assemblage. On the phalanx the proximal articulation surfaces indicate that the tarsometatarsus would have had
bluntly rounded condyles on the troch1ea for the third digit, with a small and sha1low middle groove, in this respect
agreeing with the tarsometatarsus assigned to Eostrix mimica Wetmore 1938. The latter is a monotypic species from
the Lower Eocene (Wasatchian) of Wyoming. The proximal end ofthe tarsometatarsus is unknown in the species as-
signed to the Protostrigidae. The new specimen differs from the tarsometatarsus of Ogygoptynx in its posteriorly.
directed extemal coty1a, anteroposteriorly stouter structure, narrow intemal side bordering the hypotarsus, and
more tapering and probably much shorter shaft. The phalanx might therefore be assigned to Eostrix whi1e the tarso.
metatarsus has no obvious other affmities, and I therefore assign the two provisional1y to that genus as a new species.
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DESCRIPTION

Farnily PROTOSTRIGIDAE Wetmore 1933

Genus Eostrix Brodkorb 1971

Eostrix vincenti sp. nov.

(Text-figs. 1,2,4)

Etymology .The species is named after Stephen VINCENT who, with W. GEORGE, collected the holotype and

other specirnens from the London Clay of Essex and made them available for study.
Diagnosis. Species small; comparable to Recent species c. 200-225 rnm in overalllength. Basal (first) phalanx of third
digit about two-thirds the width of that of E. mimica (Wetmore 1938). Phalanx narrower than in other Strigiformes
and of moderate anteroposterior thickness. Proxirnal articulating surface curved, with posteriorly-arching internal
posterior flange, and sma1l groove towards internal (medial) side on posterior proxirnal edge. Posterodistal to antero-
proxirnal groove present on internal (medial) surface .Deep indentation present on distal end of internal side.
Material. Holotype a basal (f1ISt) phalanx of third digit of left foot, BMNH no. A5164. Collected and presented by S.
VINCENT and W. GEORGE, 1976-7. Tentatively referred proxirnal two-thirds of right tarsometatarsus, A5l73,

collected and presented by S. SIL VERSTEIN, 1980.
Occurrence. Holotype, Lower London Clay, division A, Lower Eocene {Ypresian); Grange Farm, Ockendon Clay
Plant, South Ockendon, Essex. Tentatively referred tarsometatarsus, London Clay, divisions D .E, Lower Eocene

{Ypresian); Warden Point, Isle of Sheppey , Kent.
Description and discussion. The holotype is a srnall basal (fIrst) pha1anx of a third digit (Text-figs 1 and 2). It is rough-
ly rectangular in shape and in general appearence is intermediate between those of the two Recent owl fami1ies,
those of Strigidae being generally shorter, stouter basa1ly and more rounded anteriorly, those of Tytonidae more

similar in shape, but much thicker anteroposteriorly and more laterally compressed.

At the proxirnal end of the holotype the cotylae for the tarsometatarsal condyles are sha1low with a narrow and poorly-
developed groove between. In this respect the bone appears to offer articulating surfaces which would fit with those
of the tarsometatarsus of Eostrix mimica as figured by WETMORE (1938) in proportions but not in size. By general
extrapolation from the tarsometatarsi and phalanges of Recent owls the \ikely width of the trochlea for the third di-
git in the tarsometatarsus of the present species was calculated to be about 2.8 rnm. The trochlear width on E. mi-
mica is approxirnately 4.5 mm. The structure in E. vincenti would therefore appear to be a little less than two-thirds

the size of that of the other species .

On the holotype the latera1 posterior flange on the internal side is curved inwards posteriorly as in Athene noctua
and Otus asio, but is not as extensive (Text.fig la, 1b.). It differs in this respect from the Barn Owl Tyto alba (Sco-
poli 1769) in which this structure is posteriorly flattened and projects interna1ly (Text-fig 3). The deep posterior
hollow accommodates the flexor tendon. On the ho1otype a srnall diagonal groove is proxirnally apparent on the
internal side at the edge of this hollow. In A. noctua and 0. asio this small groove is not apparent but the area is
more deep1y hollowed; while in Tyto alba the main hollow is srnaller with a small discontinuity in the floor of it at
this point. The dista1 articulating condylar groove of E. vincenti is sha1lower than those of either Strigidae or Tyto-

nidae.
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!(.:::.~.;) Text.fig. 3. Tyto alba(Recent). Basal phalanx orthird digit orlert root. Anterior view.

In owls a narrow ligamental band passes diagonally from the posterlor surface of the rounded anterlor end, proximo-
anterlorly to join the tarsometatarsal trochlea. In the Strlgidae its presence is only lightly indicated by a poorly-
defmed groove on the sloping internal surface of the bone .In E. vincenti, where the interna! surface is more flatten-
ed, the groove is more distinct, especially towards the anterlor end (Text-fig 2c). In the Tytonidae the groove is
shorter and deeper and immediately anterlor to the projecting posterlor proximal flange .

At the distal end of the phalanx the shallow hollow for attaclunent on the external side is poorly-defmed in the Strl-
gidae, more deeply defmed and more distal in E. vincenti and large and well-defmed in the Tytonidae. There is an
attachment scar on the interna! side at the distal end. In A. noctua this is shallow and rounded with a rounded pro-
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minence posterior to it on the posterior edge of the condyle. 0. asio, another strigid owl, has a deeper and more
proximodistally-aligned hollow with a larger prominence posterior to it. Tyto alba also has an elongated scar but it is
more anteroposteriorly aligned and near the distal end of the bone with a slanting ridge just proximal to it. E. vin-
centi is more similar to the latter with an anteroposterior hollow near the distal end and a ridge proximal to it (Text-
figs. ld, 2c & f).

The referred specimen is the proximal part of a right tarsometatarsus, in good condition but lacking the posterior
edge of the internal calcaneal ridge of the hypotarsus, and slightly damaged on the distal shaft. In overall size and
shape it matches quite well the corresponding bone of otus asio. It shows a similar broad proximal end tapering to
the shaft and in view of the general similarity it may have had a similar overalllength, which in the specimen of 0.
asio used for comparison was 35.1 mm.

The proximal part of the hypotarsus has not previously been described for any Protostrigidae. In the present speci-
men the intercotylar prominence is slightly less anteriorly prominent than in the Tytonidae, slightly more than in
the Strigidae. In other respects it resembles that of the Strigidae and its posterior edge is marked by a distinct small
ridge. In proximal view (Text-fig. 4a) it is as stout as that of the Tytonidae which it also resembles in the shape of the
external cotylar and the posteriorly-directed external calcaneal ridge. The hypotarsal groove Ï$ more similar to that
of the Strigidae in width.

Text-fig. 4. Tentatively referred proximal tarsometatarsus
of Eostrix vincenti sp. nov ., BMNH A5173, London Clay
(Lower Eocene), Warden Point, Isle of Sheppey. In a prox-
imal, b posterior, and c anterior views. (Hatched areas are

broken).
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In anterior view (Text-fig. 4c) the anterior fossa is deep and wide próxirnally, its anterior end becorning narrower
and more shallow rapidly, as in Otus. It contains an unossified supratendinal bridge, as occurs in the Tytonidae and
in only a few Strigidae species. The anterior opening of the well-defmed external proximal foramen is level with this
bridge as in the Strigidae, not distal to it as in the Tytonidae. The closed internal proxirnal foramen is visible ante-
riorly as a tiny pit at the distal end of the attachment scar of the external side of the supratendinal bridge; and pos-
teriorly the foramen occurs as a small pit in the hypotarsal groove level with the distal end of the internal calcaneal

ridge.

The proxirnodistally -elongated tibialis anticus tubercle lies on the internal side of the rnidline of the bone. Distally
the anterior fossa tapers and becomes shallow. It is absent from the most distal part of the bone.

In posterior view (Text-fig. 4b) there is a small ridge marking the proxirnal end ofthe hypotarsal groove. The extern-
al calcaneal ridge is triangular , its external face slanting internodistally as in Tyto alba but with the external side
bordering the hypotarsus not cut away as extensively on the posterior side as in that species. From the distal end of
the external calcaneal ridge a very small ridge slants across the groove to the distal end of the internal calcaneal ridge.



HARRISON SMALLOWL 87

The outer edge of the intemal cotyla appears to curve smoothly up to the proximal end of the intemal calcaneal
ridge without the marked discontinuity apparent in both Tytonidae and Strigidae .

The hypotarsal groove continues smootWy down the posterior side of the shaft as an even posterior fossa. There is
a slanting triangular area between the intemal calcaneal ridge and the posterior edge of the intemal side. In the
Strigidae this surface is small, the intemal side being only slightly narrower where it borders the hypotarsus. In the
Tytonidae the intemal side of the bone becomes very narrow at this point and the triangle is larger. E. vincenti has
a narrow intemal side like that of the Tytonidae combined with a triangular surface that extends much further down
the side of the shaft to create a longer and more conspicuous structure .Anteroposteriorly the shaft is more flatten-
ed, like that of Otus and unlike that of Tyto.

Measurements. (in millimetres). Holotype, basal phalanx of third digit. Greatest proximal width 4.1; greatest and
least anteroposterior proximal thickness 2.8 & 1.6; greatest length 5.8; length from anterior mid-base to distal con-
dylar groove 5.1 ; narrowest width and thickness 25 x 1.8; greatest distal width and thickness 3.6 x 2.5.

Tentatively referred proximal two-thirds oftarsometatarsus. Greatest length 22.2; greatest proximal width 7.4; prox-
imal width at levelof proximal end of anterior fossa 6.0 ; anteroposterior thickness at intemal calcaneal ridge 4.8 , at
hypotarsal groove 3.6 , at extemal calcaneal ridge (broken) 5.3 ; proximal width of hypotarsal groove 2.9 ; length of
intemal and extemal calcaneal ridges 2.1 & 5.6; greatest proximal width of anterior fossa 3.7; length of anterior
fossa 4.9;distalwidth and thicknessofshaft 3.6 x 2.1.
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