





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 38

Basioccipital and basisphenoid of Grendelius mordax. S.M. J68516,

a) basioccipital in lateral, and b) postérior view. c¢) basisphen-~
oid in ventral view.

Scale = 10 cm.

b.,pt.pr. = basipterygoid process; con = condyle; c.for = carotid
foramen; ex.con = extracondylar area; f.ex = facet for exoccipital;
f.0p = facet for opisthotici f.pt = facet for pterygoid; f;st =
facet for stapes; nqt = notochordal pit; pal = groove for pala-

‘tine ramus of facial (VII) nerve; para = base of parasphenoid.
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Figure 39

Outline drawing of pectoral girdle and forepaddles of

Nannopterygius enthekiodon. B.M.N.H. R46497. Coracoids and

left scapula seen in ventral view. Left paddle detached and
mounted below the rest of the specimen.

Scale = 10 cm..

cor = coracoid; clav = clavicle; 1l.hum = left humerus;
l.8cap = left scapula; r.hum = right humerus; r.scap = right

scapula.






Figure 40

Dorsal right forepaddle of fype specimen of Brachypterygius

extremus. B.M.N.H. R3177. Humerus crushed proximally,.

Scale = 10 cm,.







Figure 41

Dorsal right forepaddle of Brachypterygius extremus. S.M. . J29864.

Humerus partially reconstructed in plaster, distally.

Scale = 10 cm.






Figure 42

Ichthyosaur forepaddles.

a) from McGowan (1972a) Stenopterygius quadriscissus, a trad-

itional longipinnate, showing longipinnate configuration.

b) S. quadriscissus, O0.U.M., J2163, showing latipinnate config-

uration, including intermediary digit.

c¢) Ichthyosaurus communis, showing intermediary digits (from

McGowan 1972a). d) I. communis, without intermediary digits

(from McGowan 1972a). e) Temnodontosaurus platyodon, traditional

longipinnate (from McGowan 1974a). f) Mixosaurus cornalianus,

traditional latipinnate. (from McGowan 1972a). g) Merriamia
zittelli, traditional longipinnate (from McGowan 1972a).

h) lchkhyosaurus tenuirostris, traditional longipinnate,

B.M.N.H., R498. 1) Shonisaurus popularis (from Camp 1980).

i = intermedium; r = radius; u = ulna; 1-5 = distal carpals.
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Figure 43

ﬁ Phylogenetic relationships within the Ichthyopterygia.

Derived (apomorphic) characters used in the cl#dogram .

(1) Neural arches remaining separate from centra. (2) Specialised
tail vertebrae. (3) Infolding of primary dentine ih tooth base.
(4) Relatively large eye. (5) Special fossae for origin of

M. adductor mandibulae. (6) Teeth necked between root and crown.
(7) Parapineal foramen situated at fronto-parietal suture.

(8) Elongate snout. (9) Reduction of metapodials. (10) Reduction
in size of hind limb, (11) Isodonty. (12) Loss of infolding of
tooth base. (13) Reduction or loss of 5th primary digit.

(14) Median constriction of humerus. (15) Reduction of meta-
podials, (16) Extreme reduction of 4th distal carpal and primary
digit IV. (17) Pelvic girdle no longer plate-like. (18) Hypocercal
tail. (19) Shortening of epipodials. (20) Hindlimb and pelvic
girdle reduced. (21) Fused pubo-ischium. (22) Reduction of 4th'
distal carpal and primary digit IV, |

The unique derived character (21) separates the family Ichthyo-
sauridae into the following sub-families: Ichthyosaurinae,

Merriam 1908 (to include Ichthyosaurus, Brachypterygius and

Nannopterygius) and Ophthalmosaurinae (nom.nov.) to include

‘Ophthalmosaurus and Stenopterygius.
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Figure 44

Skull of Ichthyosaurus in side, dorsal and occipital view to
éhow elements A and B. ’

A = element A; B = element B; boc = basioccipital; bsph =
basisphenoid; opis = opisthotic; p = parietal; pt = pterygoid;
po = postorbital; pf = postfrontal; q = quadrate; qj = quad-

ratojugal; soc = supraoccipital;’ st = stapes.
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Figure 45

Skulls of Simosaurus a),c) and Ichthyosaurus b),d).

a),c) euryapsid pattern. b),d) 1chthyosaur skull under inter-
pretation of Romer (1968) and McGowan (1973); also primitive
ichthyopterygian condition for hypothesis II,

Ju = jugal; p = parietal; pf = postfrontal; po = postorbital;

q} = quadratojugal; sq = squamosal,






Figure 46

Traditional interp;etation of ichthyosaur skull a),b), compared

to skulls of the procolophonids, Procolophon c¢),d) and Owenetta,.e).
a) and b) afe also primitive ichthyopterygian condition for hypo-
thesis I.

pf = postfrontal; po = postorbital; qj = quadratojugal; sq'=

squamosal; tab = tabular.






Figure 47

Skulls of a) Grippia longirostris (after Mazin; 1980),

b) Placochelys (after Kuhn-Schnyder, 1980), and c) Petro-

lacosaurus (after Kuhn-Schnyder, 1980). (Not all to same scale.)

a) = primitive ichthyopterygian condition.
b) = placodont skull pattern.
¢) = primitive diapsid pattern.

Ju = jugal; p = parietal; bf = postfrontal; po = postorbital;

q) = quadratojugal; sq = squamosal; st = supratemporal.






Figure 48

Forepaddle of Grippia longirostris (from Mazin, 1980).

i = intermedium; p = pisiform; r = radius; wu = ulna;

1-5 = distal carpals; I~V = metacarpals (primitively elongate).



)
CETNCD S, e s 9

277N o~
! V[ T A N e N N
D.,L,\;.\ wm..\, I IO i 0
~> i
(B e enes 000D
(G s | Y P gy |2 AL
7N ~——
T T e e e
gy

;\\.I}vf’\\‘ "‘(l\-ﬁ‘l\-l\l(vﬁ\’|\f\/br).\r,k
4 Vo~

—fl\\f — .s_ ,I /ﬂl.\l~’\)a\ll\/\l\} ~\
/Il\\ /l\‘llgf\ll.ﬂ\ll\ A)I\.f,sf,.\



Figure 49

Reconstruction of jaw adductor and abductor muscles of Ophthalmo-

saurus icenicus.

M.a.m. = M,adductor mandibulae.



M.a.m.exfernus M.q.m. posferior

g O

M.depressor M

andibulae

M.a.m.’lnternus .
pseudotempomhs

M.a.m.internus
pferygo'\deus




Table 3

Vertebral column counts for specimens of Ophthalmosaurus icenicus.

Andrews' reconstruction was given in Andrews (1910).
R4124 and R3893 are two specimens making up the vertebral column

of the mounted skeleton in the B.M.N.H.



post. trunk

tail bend

specimen ant. trunk ant. caudal post. caudal total

MJ 63920-64037 25 19 21 A 51 120
HM. V 1611 25 18 29 12

« V18T 27 19 25 1 72

n V1868 25 16 — 61 > 102

n V1873 28 13 ¢ 21 > 68

" V1875 27 16 ¢ 35 > 78

| BMNH. R2160 20 18 « 2 > 70
»  R233 19 19 ¢ 20 . 58

w R 2150 21 18 — 36 > 73

# -~ RET53 23 13 . 12 S L8

»  R3533 22 16 ¢ 15 > 53
Andrew's reconstructn, 19 19 EL 5 45 122
R 4124 + R 3893 19 19 38 5 L3 124




Plate 1

Specimen No., B.M.N,H. R4753 showing element B.
Scale = 10 cm.
B.= element B; po = postorbital; pof = postfrontal; sq =

squamosal.
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Plate 2

Specimen No. B.M.N.H. 32749, showing element B.

Scale = 10 cm.

The bones in the postorbital region are slightly disarticulated.
The specimen has been acid-preparea to show element B more clearly.
B = element B; po = postorbital; pof = postfrontal; sq = squa-

mosal.
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Plate 3

Coracoids of Ophthalmosaurus icenicus. L.M.10071949/20. Ventral

view,
Scale = 10 cm.

a.no = anterior notch; p.no = posterior notch.






Plate 4

Skull of Grendelius mordax, type specimen, S.M.  J68516,

Scale = 10 cm.
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Plate §

Type specimen of Nannopterygius enthekiodon. B.M.N,H. R46497.
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