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Explanation of Plates I-IV. 

Introduction. 

The illaenid collection, which comprises about 550 specimens 
housed in the Paleontologisk Museum, Oslo, was almost entirely 
obtained by Kiær during his investigations of the Silurian strati
graphy of the Oslo district. T owards the end of his classical memoir 
Kiær gave short descriptions, but without illustrations, of five new 
species of lllaenus and six new species and one variety of Bumastus, 

all of which had pro ved useful as indices of age (l 908, p p. 571 578). 
His intention was to produce an amply illustrated monograph, and 
several photographs and drawings were made, a num ber of specimens 
were expertly prepared from technically difficult rock, and nearly 
one third of the collection was provisionally identified. Before the 
monograph was completed, Kiær's interest was diverted to Devonian 
vertebrates and to the fossiliferous Cambrian rocks of Tømten, and 
he never returned to finish his research. 

Owing to a certain amount of confusion regarding those of 
Kiær's Ja beis on which specific names alone were written, 1 I have 
not been able to trace all his new species, while there are others 
which in my opinion are insufficiently preserved to warrant description. 

1 The labels giving information of the horizons and localities have not been 

confused. 

Norsk geo!. tidsskr. 19. 20 
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Thus of his list, lllaenus rotundus, l. sculptus, l. longispinosus, 

l. postremus, Bumastus depressus, B. longicaudatus, and B. injlatus 

are described, but l. brøggeri, B. brevis, B. perbrevis, and B. sulcatus, 

var. convexus have not been recognized; B. praeruptus of Kiær, is 
considered to be synonymous with B. bouchardi and one new species, 

l. norvegicus, and one new variety, B. sulcatus, var. kiaeri, are added 
to the list. Furthermore, in his short diagnoses, Kiær described 
pygidia and cranidia under the same name when there is no real 
evidence that they belong to the same species. Several excellently 
preserved cephala, cranidia and pygidia are present in the collection 
but the majority of the material is fragmentary. The pygidia of 

l. rotundus, l. sculptus, and B. sulcatus, var. kiaeri are definitely 
known, but in all cases where there is no indication that a pygidium 
actually belongs to a certain cranidium, I have preferred to allocate 
no name to the pygidium but to describe it as Type A and so on to 
Type F. Such a procedure dispenses with the possibility of confusion 
likely to arise by mixing pygidia and cranidia of different species. 

There are a few more species represented in the collection than 
are described in this paper, but the material is either too poorly 
preserved or I have hesitated to erect new terms when, as in some 
cases, a single specimen is available. 

My thanks are due to Dr. Anatol Heintz and Dr. Leif Størmer 
for providing the opportunity for studying the collection, to Mr. 
F. W. Anderson, Dr.]. Koliha, Dr. Stensii:i, and Mr. T. H. Withers 
for the loan of specimens, to Mr. E. W. Seavill for assistance with 
the photographic work, and to the Colston Research Society of the 
University of Bristol. 

Illustration of Illaenids. 

The form of the longitudinal profile of the cranidium, and 
particularly the convexity, is useful in the separation of many species, 
but it is difficult to find a datum line for all illaenids from which 
convexities can be compared. Thoughout this paper the cranidium 
is orientated so that in side view the plane of the posterior margin 
of the fused occipital ring and glabella appears vertical, but it is not 
claimed that such a position was the usual one during life. If all 
illaenid profiles were so arranged it would make their comparison 
much simpler to effect. 
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Authors have not been consistent concerning the direction from 
which the top surface of the cranidium has been drawn or photo
graphed. As there is no commonly accepted standard direction in 
which this surface should be viewed, many illustrations lose some 
of their usefulness for comparative study, for so many of the species 
are strongly convex and appear quite different when examined in 
slightly varying directions. Consequently, unless otherwise stated, all 
illustrations of the top surface of the cranidium have been obtained 
at right angles to a line joining the mid-points of the anterior and 
posterior margins; with regard to the pygidia, they have been photo
graphed at right angles to the plane which includes the lateral and 
posterior margins. 

Stratigraphical Considerations. 

The Silurian rocks of the Oslo region were at first divided by 
Kiær into four stages which he numbered 6 to 9, and in each of 

which several zones were recognized. Later, he included the Zone of 

Meristella crassa (5 b) in the System, a practice now usually adopted, 
and recently further supported by the researches of St. Joseph who 

has described three pentamerids from this horizon ( 1938, p. 258). 
St. Joseph also considers that the brachiopod assemblages suggest 

that the lowest beds of the Lower Llandovery are unrepresented in 
the Oslo district, and he tentatively correlates Zone 5 b with the 
topmost Lower Llandovery, and Zones 6 a 6 c with the Middle 
Llandovery. By comparison with the time ranges of the few fossils 
selected by St. Joseph from the Llandovery rocks of Britain, there 
is certainly justification for the arguments which he advances, but 

I do not consider that Kiær's correlations of the Llandovery beds 
have yet been absolutely disproved, for possibly these few species 
may have different time-values in the Oslo succession. A thorough 
revision of the brachiopod fauna is urgently required, and, for the 
present, Kiær's correlations are employed in the present paper with 

the understanding that some of them may have to be adjusted in 
the light of future researches. 

With the possible exception of Bumastus bouchardi, none of 

the illaenid species extends beyond the limits of any of the major 
divisions of the Silurian. The Llandovery rocks are most prolific 

of species and individuals; Illaenus rotundus and /. sculptus appear 
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to be good indices of a Lower Llandovery age, both I. norvegicus 

and B. depressus are restricted to the Llandovery as a whole, and 
B. bouchardi makes its appearance in the Upper Llandovery. 
I. postremus, B. bouchardi, and B. injlatus are found in the Wen
lockian, while B. sulcatus var. kiaeri is typically Ludlovian. Among 
the pygidia of which the species have not been determined, Type F 
occurs in the Lower Llandovery, and Types A, B, and E are present 
in the Upper Llandovery. Type C is apparently only found in the 
Wenlockian, and Type D ( B. longicaudatus) is recorded from the 
Upper Llandovery and particularly the Ludlovian. 

Description of the Species. 

The cranidia fall into two groups. The first comprises those 
forms in which the axial furrows are almost straight, parallel or 
connivent, the eyes are small and placed far back on the cephalon, 
and the glabella is relatively narrow; these can be referred to lllaenus. 

The second group includes cranidia which exhibit large eyes and 
palpebral lobes, curved axial furrows and a broad glabella; these 
can be placed in Bumastus. The value of many of the generic and 

subgeneric names included in the Family lllaenidae is open to doubt 
(Holm, 1882, pp. 45 5 1, and 1886, pp. 36 41; and Warburg, 1925, 
p. 97), but the genus Bumastus does appear to be well delimited 
although a diagnostic definition which embraces all Bumastus-like 
forms would be difficult to frame. 

lllaenus rotundus, Kiær. 

1908. Illaenus rotundus, Kiær, p. 572. 
The cranidium of the holotype attains a moderate size being 

2 1  mm long and possessing a calculated breadth of 28 mm across 
the palpebral lo bes (pl. I, fig. l, No. 19422); it is als o strongly 
convex in Iongitudinal profile (pl. I, fig. 3, No. 19421 ). The re is no 

differentiation on the test between the glabella and the occipital ring, 
but on the internat east a short posterior band is developed. The 
glabella is 12 mm broad posteriorly, and defined by almost parallel, 
shallow axial furrows extending 3 mm beyond the leve! of the front 
of the palpebral lo be; a biconvex depression is present at the anterior 
extremity of each furrow; no axial pits have been seen. On the 
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internat east of some specimens referred to I. rotundus there is a 
pair of well-defined areas lying on the glabella approximately at the 

leve! of the palpebral lo bes; they occur between an anterior and 
posterior tube rele (pl. I, fig. 6, No. l 9 l 9 l); the se areas are interpreted 
as regions for muscle insertions on the ventral surface of the glabella. 
The fixed cheek is approximately two-thirds the glabellar breadth; 
on the test there is no sign of a posterior border furrow, but such 
a furrow is seen on internat casts. The palpebral lobe is small, and 

placed near the posterior margin. Anterior facial' su ture tren ds al most 
directly forwards reaching the margin 12 mm from the mid-line. 
Posterior facial suture is short, and passes obliquely outwards and 
backwards cutting the hinder margin 7 mm from the axial furrow. 

The eye is unknown. The free cheeks are found in position 
in one individual which is an internal east (pl. I, figs. 4 and 5, 
No.  the cheek is obtusely angular, flat, and a groove sur
rounds the outer border of the eye. 

The cephalon is characteristically devoid of terraced lines except 
for the extreme anterior region, and shows innumerable minute punctae 
(pl. I, fig. 2, No. 19421). 

The cephalon has moved from the front of the thorax in the 
only specimen in which the latter is associated with a cephalon and 

pygidium, ni ne thoracic segments being visible (pl. I, fig. 7, No. l 9262). 
The axis is li mm wide anteriorly and narrows posteriorly to 8 mm 
on the last segment. The fulcrum, external to which the pleurae 

are deflected sharply downwards, maintains a constant distance of 
7.5 mm from the mid-line. The thoracic segments are smooth and 
there are no grooves on the pleurae. 

The pygidium (pl. I, fig. 7, No. 19262) is 14 mm long and has 
a calculated breadth of approximately 20 mm; the axis is indicated 
by shallow, broad furrows, and is 8.5 mm broad anteriorly and 7 mm 
long. No axial furrows are apparent on the test but on the in terna! 
east there is a narrow anterior border followed by seven (?) axial 
segments which are faintly delimited (pl. I, fig. 8, No. 19425). The 
anterior margin extends horizontally outwards for a distance of 
3.5 mm from the axial groove to the fulcrum, where there is a sharp 
angulation, the facet being 5 mm long. The surface of the test and 
the internal east is delicately punctate, and the punctae on the east 
are much larger at the antero-lateral portion of the pygidium. 
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H o ri z o n s  and L o c a l i t i e s. I. rotundus is typically a Lower 
Llandovery species. The majority of the specimens were collected 
from Horizon 6 c (Plagiorhyncha decemplicata Zone) of Billingstad, 
Asker, but one individual was obtained from Horizon 6 a (Coelospira 

hemispherica Zone) of Hval bakken; two other specimens of pro ba bly 
the same species showing the areas on the glabella for muscle insertion 
were recovered from Horizon 5 b (Meristella crassa Zone) of Rambergøy. 
Two further specimens showing delicate terraced lines on the cranidium, 
and doubtfully referred to I. rotundus. are known from Spirodden, 
Asker from Horizons 6 b e. 

H o l o t y p e. No. 19422. 
P a r a t y p e s. Nos. 19191, 19247, 19262, 19421, 19425. 

lllaenus sculptus, Kiær. 

1908. !llaenus sculptus, Kiær, p. 572. 
The holotype (pl. I, figs. 9 1 1, No. 19135) is an almost com

plete cephalon preserved as an internat east which has been badly 
weathered on the posterior right side. The cephalon is 19.5 mm 

long, 28 mm broad, and the distance between the palpebral lobes is 
25 mm; the longitudinal pro file is strongly convex. On the test there 

is no separation of the unfurrowed glabella from the occipital ring, 
but on the east a narrow posterior band is developed. Axial furrows 
converge anteriorly and terminate 3.5 mm in front of the palpebral 

lobes; a biconvex or planoconvex depression is present at the anterior 
extremity of the axial furrow; diverging outwards from the furrow 

is an extremely faint groove which connects to a small axial pit. 
Fixed cheek is relatively broad being 7 mm wide at the leve! of 
the palpebral lobe, and is thus a little more than half the glabellar 
breadth at this position; there is a pronounced posterior border 
furrow. The palpebral lobe is small and situated near the hinder 
margin. Anterior facial suture runs almost straight forward but 

actually it is gently sigmoidal in form, reaches the front border 
about midway between the genal angle and mid-line; thence it passes 
along the border for a short distance before it plunges obliquely 

inwards and backwards on the ventral surface as the connective 
suture defining the lateral margin of the rostral plate. Posterior 
facial suture can be followed directly backwards to the cephalic 
margin which it cuts at a right angle 6 mm from the genal angle. 
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The eye is small, elevated, and placed far back, the hinder 
extremity being no more than 2.5 mm from the posterior border; 
there is no eyelid. The free cheek is obtusely angular, pointed, 
and the posterior margin curves forward and outward to the genal 
angle, which consequently Iies in advance of the greater part of the 
posterior cephalic border (pl. I, fig. 12, No. 19136, and pl. I, fig. 9, 

No. 19135). On the internal east a pronounced groove surrounds 
the outer edge of the eye, but it is less evident on the test. 

The rostral plate is of the usual illaenid form with the rostral 
suture 12.5 mm, posterior margin 8 mm, and the posteriorly converging 
connective sutures 4 mm long (pl. I, fig. 11 ). 

The ornamentation of the head shield is incompletely known; 
moderately widely spaced terraced lines, separated by punctate areas, 
are present on the anterior cranidial surface, and are apparently less 
continuous at the front of, but become densely packed at the hinder 
end of, the glabella. The latter ornament suddenly stops at a line 
corresponding with the front of the band which, on the internal east, 

is seen to occupy the posterior portion of the cranidium. The free 
cheek carries inosculating and branching terraced lines anterior to 

an imaginary line joining the eye and genal angle, but posterior to 

this, punctae alone are found. The rostral plate is crossed by a 
series of transverse ridges, the majority of which conform in shape 
with the rostral su ture; on internal casts the re are innumerable punctae 
all over the surface. 

One specimen shows a poorly preserved cephalon and a few 
thoracic segments associated with a badly weathered pygidium, which 

is 13 mm long and 23 mm across its greatest breadth (No. 19280). 
From the axis, which is 8 mm broad and defined by broad and 
shallow furrows, the front pygidial margin extends almost horizontally 

outwards to the fulcrum, where there is a sharp posterior angulation. 
The pygidium is so indefinite regarding the details of its structure 
that it is not worth figuring; in general outline it resembles 
l. rotundus. 

Ge o l o g i c a l  H o r i z on and L o c a l i t i es. Horizon 6 c  (Plagio
rhyncha decemplicata Zone: Lower Llandovery) of Spirodden and 
Langåra. 

H o  l o t y p e. No. 19135. 

P a r a t y p e s. Nos. 19136, 19280. 
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Illaenus longispinosus, Kiær. 

1908. lllaenus longispinosus, Kiær, p. 573. 

The holotype is an incomplete cranidium but more than half 
the surface is preserved (pl. I, figs. 13 15, No. 19483). The length 

is 30 mm and the calculated breadth across the palpebral lobes 
36 mm; in longitudinal profile the cranidium is markedly convex. 
The unsegmented glabella, undifferentiated from the occipital ring, 

is nearly exactly half the interocular breadth, and is defined laterally 
by al most para Ile!, broad, shallow axial furrows which are I 3 mm 
long and extend beyond the palpebral lobes. On the internat east 

(pl. I, fig. 16, No. 21307) the biconvex depression is clearly delimited 
at the anterior end of the axial furrow; no axial pits have been seen. 
The fixed cheek, at its posterior margin, measures approximately one
third the glabellar breadth; on the holotype, a pit occurs obliquely 
below the palpebral lobe but it is probably accidental (pl. I, fig. 15). 
There is no posterior furrow on the test. The palpebral lobe is large, 
markedly convex externally, situated near the posterior border, and the 
adjoining surface of the fixed cheek is drawn up towards the lobe. 
Anterior facial suture sweeps outwards for the major portion of its 
course and then curves inwards to reach the anterior margin 14 mm 

from the mid-line; posterior branch is short and curves outwards. 
The eye is unknown. A free cheek (pl. I, fig. 17, No. 21306) 

believed to belong to this species was found associated with specimens 

from Ulv ø; it is broad and flat, and the gen al angle is smoothly 
rounded. 

The ornamentation consists of a series of discontinuous terraced 

lines extending round the cranidial front, behind which a region 
almost bare of lines spreads from a central position laterally over 
the fixed cheeks; the gla beila carries another series of short ter
raced lines. 

H o r i z o n s  a n d  L o c a l i t i e s. Characteristic of the Upper Llan
dovery of Bjerkøy (Holmestrand) from Horizon 7 a (Pentamerus 
borealis Zone), and of Ulvøy from Horizon 7 b � (Lower Coral 

Limestone). 
Ho lot y p e. No. 19483. 
P a r a t y p e s. Nos. 21306, 21307. 

R e m  a r k  s. The specific name was proposed by Kiær in order 

to direct attention to the presence of a long spine on the cauda! 
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fascia of the pygidium. There is no specimen in the collection showing 
a pygidium associated with a cranidium, and thus there is no certainty 
regarding which pygidium belongs to a corresponding head shield. 

The specific name is retained here for a cranidium which Kiær 
identified as /. longispinosus, and although the name itself may be 
misleading because it refers to no character found on the cephalon, 
it does not seem worth while to discard the term. 

The species shows some resemblance to !. proles (Holm, 1886, 

pp. l 54-l 57, pl. xi, figs. 1 3) but differs in the course of the 
facial suture, in the axial furrows being almost parallel, in general 
proportions, and in longitudinal and transverse pro files. It is als o 
similar to I. imperator  1861, p. 49, 1867, p. 332, pl. xxii, 
figs. l 5 17, and 1870, p. 420, pl. xxii, figs. l 5 17, pl. xxiii, figs. 2 3; 
Walter, 1925  p. 262, pl. xxi, figs. 1 3), but in the latter the 
eyes occur nearer the posterior border and the palpebral lobes 
are smaller. 

!llaenus postremus, Kiær. 

1908. lllaenus postremus, Kiær, p. 573 . .  

The cranidium alone is known and measures 12 mm long and 
13 mm across the palpebral lobes (pl. I, figs. 18 20, No. 21757). 

In side view the surface is characteristically steep, and attains a 
maximum elevation just in front of the posterior margin. The un
segmented glabella is not distinct from the occipital ring, and its 
breadth is approximately one-half the interocular distance. The glabella 
is strongly convex transversely, attaining a maximum height in the 
mid-line l mm in advance of the posterior border. Four muscle 
scars, impressed from the ventral surface, are clearly visible on the 
test of the gla beila; the scars are present on each side of the gla beila 
and consist of a posterior ovoid area, situated at the leve! of the 

palpebral lobes, connected by a narrow constriction to a similar 
anterior area, which occurs just in front of the anterior termination 
of the axial furrows. The latter are 5 mm long, extend beyond the 

palpebral lobes, are broad and shallow, and terminate anteriorly in 
clearly defined biconvex depressions; terraced lines traverse the 
furrows but are absent from the depressions. The fixed cheeks are 
very convex longitudinally and drawn up to the leve! of the palpebral 
lobes, which are moderately developed and occur close to the 

posterior border being separated therefrom by an interval of l.S mm. 
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Anterior facial suture is long, gently curved, bent slightly outwards 

along most of its course, and reaches the front border 5 mm from 
the mid-line. Posterior branch is extremely short and curves out
wards to cut the hinder margin at an acute angle. 

The eye and free cheek are unknown. 

The ornamentation consists of continuous terraced lines across 
the cranidial front, which soon give place to wavy, discontinuous 

lines; these extend over most of the remainder of the cranidial 
surface, but they are absent from the palpebral lobes and from a 
central region in front of the glabella. Punctae of two sizes are 

discernible, the larger being the less common. 
H o r i z o n  a n d  L o c a l i t y. Only one specimen is available and 

this was obtained from Horizon 8 c (Rhynchotreta cuneata Zone or 
"Wenlock Limestone") of Ringerike. 

H o l o t y p e .  No. 21757. 

Illaenus norvegicus, new species. 

1908. lllaenus cf. thomsoni, Kiær, p. 571. 
This species is represented by the !argest identifiable illaenids 

from the Norwegian Silurian strata; the specimens are internal casts. 
The cranidium of the holotype is 55 mm long and the interocular 
breadth is 53 mm (pl. Il, figs. 3 and 4, No. 19164); the longitudinal 

profile is gently convex. If the free cheeks were present, the shape 
of the cephalon would be sub-triangular. The unsegmented glabella 
and occipital ring are fused; the glabellar breadth is al most half the 
distance separating the palpebral lobes, and the glabella is delimited 
by moderately deep and broad axial furrows which end anteriorly 
in elongated biconvex depressions; the al most parallel furrows are 

21 mm long and extend 10 mm beyond the front of the palpebral 
lobes, and there are no axial pits. Muscle scars are present on the 

glabella. At its hinder edge the fixed cheek is ane-half the glabellar 
breadth, and passes forward as a gently curved surface which is 
arched in the neighbourhood of the palpebral lobe. The lobe is 

surprisingly small relative to the size of the individual, and it is 
placed near to the posterior margin from which it is separated by 
an interval of 7 mm. Anterior facial suture is long and curves in
wards to meet the front margin 21 mm from the mid-line. Posterior 
branch trends backwards and slightly outwards to the posterior 
cephalic margin (pl. Il, fig. 2, No. 19174). 
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The eyes and free cheeks are unknown but the latter are 

evidently long and narrow. 
The rostrum, represented by an incomplete specimen, measures 

22 mm from front to back, is about 40 mm broad, and is traversed 
by strong ridges (pl. I l, fig. l ,  No. 19411 ). 

Little is known of the ornamentation on the test, but, where 

seen, it consists of delicate and faint terraced lines; the palpebral 
lobes are smooth. The internal east shows a punctate surface with 
terraced lines almost entirely restricted to the front region of the 
cranidium. 

H o r i z o n s  a n d  L o c a l i t i e s . The species has been collected 
from several levels within the Llandovery; Horizon 6 a (Coelospira 
hemispherica Zone) of Sandvika, Horizon 6 c (Plagiorhyncha decem
plicata Zone) of Spirodden, Etage 6 of Hvalbakken and Spirodden, 
and Horizon 7 a (Pentamerus borealis Zone) of Bjerkøy and Malmøy. 

H o l o t y p e. No. 19164. 

P a r a t y p e s .  Nos. 19174, 19411. 

R e m  a r k  s. l. norvegicus is el ose ly al lied to l. longicapitatus 

var. subcarinata 1 (Reed, 1935, p. 19, pl. i i, figs. 8 and 8 a) but differs 
in being much larger, in having longer free cheeks and axial furrows, 
and in possessing relatively smaller palpebral lobes which are situated 

slightly more forward on the cranidium. The species also recalls 
l. livonicus (Holm. 1886, pp. 157 158, pl. xi, figs. 4 a b) but the 

axial furrows are much shorter, the palpebral lobes smaller, and the 
fixed cheeks broader. The narrow form of l. thomsoni (Salter, 1867, 
p. 189, pl. xxx, fig. 8) differs from l. norvegicus in shape, in the 

narrower fixed cheeks, in the more fully developed palpebral lobes, 
and in the longer posterior branch of the facial suture. 

Bumastus depressus, Kiær. 

1908. Bumastus depressus, Kiær, p. 575. 
The holotype (pl. Il, fig. 5, No. 19365) is an al most per feet 

cranidium measuring 15 mm both in length and across the palpebral 
lo bes; the longitudinal pro file is gen ti y curved and depressed, and 
is better seen in one of the paratypes (pl. Il, fig. 7, No. 60618). The 
glabella is smooth 2 and fused with the occipital ring; there is a 

1 Holotype, Geologi ca! Survey, Edinburgh, No. 5108. 

2 One individual shows an obtuse median ridge but this is thought to be of 

little signiflcance. 
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minute tubercle on its surface just in front of the hinder border, and 
it is delimited laterally by extremely shallow and faint axial furrows. 

These are curved, convergent forwards, extend as far as the leve! 
of the front of the palpebral lobes, and terminate anteriorly in 
shallow, biconvex depressions; on the internal east the furrows are 

a little more evident and are continued beyond the depressions by 

outwardly directed, shallow furrows which connect to the axial pit 
(pl. Il, fig. 8, No. 19369); an axial pit also occurs on the test. The 

fixed cheek is small, nearly flat, and attains its greatest breadth at 
the large and well developed palpebral lobes. Anterior facial suture 
swings outwards from the lobe and thence inwards to cut the cranidial 
front 7.5 mm from the mid-line; the short posterior branch ben ds 
outwards from the lobe, immediately behind the outer margin of 
which it cuts the edge of the cranidium at an acute angle. 

No free cheek is known associated with a cranidium, but certain 
isolated cheeks from Bjerkøy probably belong to this species (pl. Il, 

figs. 9 and 10, N os. 1923 1 and 1948 1 ). The genal angle, which is 
rounded, Iies slightly in advance of the posterior cephalic margin 
and the cheek is flat over much of its area, being separated from 

the eye by a shallow groove; there is no external eyelid. The eye 

is partly preserved on one free cheek and is smooth, large, and 
strongly curved (pl. Il, fig. 9, No. 19231). The ornamentation on the 
cheek consists of  numerous, moderately continuous terraced lines 
which are absent from the groove surrounding the eye; the whole 
of the surface is punctate. 

The cranidial ornamentation comprises closely spaced, delicate 
terraced lines, which are almost confined to the anterior region, and 
thus the cranidium as a whole appears smooth; the entire surface 

is punctate (pl. Il, fig. 6, No. 60618). 

H o r i z o n s  a n d  L o c al i t i e s . This species is confined to the 
Llandovery and is common in Horizon 7 a (Pentamerus borealis 
Zone) of Malmøy, Bjerkøy, and Ulvøy, and rare in Horizon 6 c 
(Plagiorhyncha decemplicata Zone) of Spirodden. 

Ho l o t y p e. No. 19365. 
P a r a t yp e s. Nos. 19231, 19369, 19481, 60618. 

R e m a r k s. /. angustijrons var. depressa ( Holm, 1886, pp. 133 
135, pl. viii, figs. 14-17) is similar to our species, and, so far as 

can be determined from a study of the figures, the variety is 

apparently distinguished by the length being less relative to breadth, 
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the palpebral lobes are less protuberant, the proportions of the free 
cheeks are different, and the glabella is sharply delimited from the 
fixed cheek along the posterior eephalic border. B. macallumi (Salter, 
1867, p. 210, pl. xxx, fig. 3) is a much more gibbous species than 
B. depressus; I have been unable to trace the type-specimen of the 
cranidium and the figures are poor, so that it has not been possible 
to discover whether the species differ in other respects. 

Bumastus bouchardi (Barrande ). 

1846. Nileus bouchardi, Barrande, p. 49. 
1847. Nileus bouchardi, Hawle and Corda, p. 53. 
1847. Nileus minutus, Hawle and Corda, p. 55. 
1852. Illaenus bouchardi, Barrande, p. 689, pl. 2 B, fig. 19, and 

pl. xxxiv, figs. 26 38. 
1872. lllaenus bouchardi, Barrande, p. 70, pl. xvi, figs. 15-18. 
1908. Bumastus praeruptus, Kiær. p. 576. 
The following description of the eephalon is founded upon an 

internal east (pl. Ill, figs. 1 3, No. 19682) and a speeimen whieh 
has the test preserved but is ineomplete posteriorly (pl. Il, figs. 11 14, 
No. 19681). The eephalon of the east is 25 mm long and 35 mm 

broad, and the breadth aeross the palpebral lo bes is 29 mm; in 
longitudinal profi1e it is strongly eonvex. The glabella is ill-defined 
on the test, broadest posteriori y and narrows anteriorly; it earries 
a median tuberele visib1e only on the internal east. The axial furrows 
are short, eurved, terminate at the leve! of the front of the palpebral 
lobes, and are very shallow on the test but deeper on the east; they 
exhibit a plano-convex depression at their front extremity, and thenee 

are continued by extremely faint furrows diverging outwards to a 
tuberele on the test, whieh overlies the axial pit preserved on the 
east; this pit shows a minute central tubercle. The fixed cheek is 
narrow relative to the glabellar breadth, strongly arched in the region 
of the palpebral lobe, behind which it plunges down to the posterior 
border. The palpebral lobe is pronounced and markedly convex 
externally; on the east it shows a gro o ve trend ing pa ralle! to its 
outline, but such a groove is not visible on the test. Anterior facial 
suture is sigmoidal, curving outwards anteriorly to meet the front 
border 11 mm from the mid-line. Posterior branch is much shorter 
and bends outwards to cut the posterior border at an acute angle. 
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The large, smooth, curved, parallel-sided and vertical eye is 
long and narrow; it is bounded externally by a steeply inclined and 

transversely convex eyelid which is delimited by a groove. At this 
groove there is a sharp angularity from the almost vertical eyelid 
to the more horizontally disposed remainder of the free cheek, which 

is nearly flat. The outline of the cheek is not entire in either of 
the cephala but an isolated cheek shows that it is obtusely rounded, 
and the posterior margin bends forwards to the genal angle, which 

is situated almost opposite the middle of the eye (pl. I I I, fig. 4, 
No. 19678). 

The rostrum, 5 mm in length, is a flat, spindle-shaped plate 
with a curved poste ri or margin; owing to the invasion of the ventral 
surface of the cranidium by the preglabellar region, the rostral suture 
is not marginal but about l mm from the anterior border (pi. Il, 

fig. 14). Connective sutures are inclined inwards meeting the posterior 
edge of the doublure at an acute angle. The rostrum is ornamented 
by continuous and strong terraced lines. 

The ornamentation of the dorsal surface of the cephalon consists 
of a series of moderately developed terraced lines distributed round 

the cranidial front but the y tend to become disconnected posteriorly; 
still farther back there is a clear area in front of the glabella, but 

the glabella itself exhibits scaly terraced lines which extend across 
the axial furrows on to the palpebral lobes. The almost flat expanse 
of the free cheek carries scaly, discontinuous terraced lines which 
simulate the appearance of overlapping tiles. 

H o r i z o n s  a n d  Loc a l i t i e s . Characteristic of Horizon 8 c 
(Rhynchotreta cuneata Zone: Wenlockian) of Malmøy, and distorted 
cranidia probably belonging to this species were recovered from 
Horizon 7 a (Pentamerus borealis Zone: Upper Llandovery) of 
Malmøy, Bjerkøy, and Ulvøy. 

R e m  a r k  s. Apart from slight differences in the shape of the 
cranidium and rostral plate, the Norwegian material is apparently 
identical with specimens identified by Barrande as lllaenus bouchardi. 
B. bouchardi differs from B. sulcatus (Lindstrom, 1885, p. 84, text-fig.) 

in several features, but particularly in the greater development of 
the palpebral lobe, and in the more backward position of the eye. 
The species is also similar in general construction to B. barriensis 

(Salter, 1887, pp. 203 7, pl. xxvii, figs. 1 5) to which it is obviously 
related. Both forms possess pronounced eyelids, but in B. bouchardi 
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the glabellar breadth is relatively less, the eyes occur farther back, 
the free cheek is narrower and is less steeply inclined, the genal 
angle is placed more anteriorly, and, as far as can be ascertained, 
the posterior facial suture, does not cut the hinder cephalic margin 
at so acute an angle; furthermore, the rostral plate of B. barriensis 

(Salter, 1849, pl. iv, fig. 7'") is different in shape particularly along 
the posterior border. Dr. Hedstrom, who is revising the Gotlandian 
trilobites, has kindly sent me a photograph of the plate illustrating 
his manuscript species Bumastus sublaevis from the Stricklandia

bed. This undescribed form can be separated from B. bouchardi 
because it shows a more rotund longitudinal profile, a differently 
shaped rostrum of which the rostral suture is marginal, and there 
is no eyelid on the free cheek. 

Bumastus injlatus, Kiær. 

1908. Bumastus injlatus, Kiær, p. 577. 

The cranidium measures 14. 5 mm long and 19 mm across the 
palpebral lo bes (pl. I I I, fig. 5, No. 21399); the longitudinal profile 
descends rapidly and steeply, and the head-shield is markedly fore
shortened (pl. Ill, fig. 6). The broad glabella is ill-defined by faint, 
convergent, curved furrows which originate immediately behind the 
palpebral lo bes; the re are four circular areas on the gla beila which 
show through the test from the ventral surface, and these are thought 
to be muscle scars (pl. I I I, fig. 7); similar markings have be en figur ed 
by Raymond in Bumastus holei ( 1925, pl. viii, fig. 6). The axial 
furrows terminate in  shallow biconvex depressions opposite the mid
length of the palpebral lo bes; a small area on the test near the front 
border and just internal to the anterior facial suture marks the position 
of the axial pit. The palpebral lobe is pronounced and placed near 
to the hinder margin of the cranidium. Anterior facial suture is 
sigmoidal and cuts the front margin 7 mm from the mid-line; posterior 
branch is extremely short and curves sharply outwards to intersect 

the posterior border at an acute angle. 
The free cheek is slightly longer than broad (pl. Ill, fig. 8, 

No. 21400) and carries a long, narrow, parallel-sided, curved eye 
which is bounded externally by a narrow, transversely convex eyelid. 
The eye and eyelid are steeply inclined and there is an abrupt change 

onto the much flatter surface of the remainder of the cheek. The 
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genal angle is rounded and is at the leve! of about one-third the 
length of the eye from its posterior limit. 

The cranidial surface is punctate but terraced lines occur around 
the front and hinder margins. The free cheek exhibits a well
developed series of curved terraced lines man y of which are centred 
on the genal angle. 

Ho r·i z o n  and L o c a l i t  y. Horizon 8 d (Malm øy Limestone; 
Wenlockian) of Malmøy. 

Hol o t yp e .  No. 21399. 

Pa r a t y p e . No. 21400. 

R e m  a r k  s. B. injlatus is nearly related to B. bouchardi but 
can readily be distinguished by the greater foreshortening of the 

cranidium, by the less evident palpebral lobes, and by the free cheek 
being broader with fewer, but coarser, terraced lines. 

Bumastus sulcatus, Lindstrom, var. kiaeri, new variety. 

1908. Bumastus sulcatus, Kiær, p. 577. 
The cephalon is 20 mm long, 29 mm broad, and 20 mm across 

the palpebral lobes (pl. Ill, fig. 9, No. 60616); the longitudinal profile 
is gen ti y convex (pl. III, fig. l 0). The smooth gla beila is undifferentiated 
from the occipital ring and is defined by curved, anteriorly convergent 
axial furrows which originate at the posterior margin behind the 
palpebral lobes. The grooves are shallow on the test, deeper on 
the east, and exhibit biconvex depressions opposite to the palpebral 
lobes; thence, in the east, they are continued as moderately strong 
furrows which swing outwards to the axial pit, which occurs about 
4 mm from the front border and 2 mm from the facial suture. The 

fixed cheek is narrow and flat, except where it is drawn up to the 
palpebral lobe as a wider and more convex area. The palpebral 

lobe, although well-developed, is not very convex in outline and 
shows a faint groove along its inner margin. Anterior facial suture 
swings externally from the lobe and thence inwards to intersect the 
front margin 9.5 mm from the mid-line. Posterior facial suture 
trends at first slightly outwards, and then bends sharply to cut the 
posterior cephalic margin at an acute angle, 5 mm from the genal 
angle (pl. Ill, fig. li). 

The eye is smooth, large, strongly convex, parallel-sided, and 
is placed forward on the cephalon, being separated from the posterior 
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margin by an interval of 5 mm. The eye is surrounded by a broad 
groove but there is no external eyelid. The remainder of the free 
cheek is only slightly convex; the gen al angle is obtusely pointed 
and is at the same leve! as the remainder of the posterior 

cephalic border. 
Terraced lines are present round the lateral and anterior cephalic 

margin, but most of the surface of the head shield is devoid of such 
lines and exhibits innumerable, closely arranged punctae. 

The pygidium, which is depressed, is broader than long measuring 
30 mm and 25 mm respectively (pl. Ill, figs. 13 and 14, No. 60617). 
The axis is undifferentiated; there is a narrow band along the pygidial 
front. The anterior margin is convex and then swings back and out
wards to the facets which are concave along their Iength, inclined 
forwards and delimited internally by a ridge and a groove. A median 
carina traverses the posterior half of the pygidium and is more clear 
on the east than on the test. The ventral doublure is broad and 
carries widely spaced terraced lines. The test surface is devoid of 
terraced lines and is characteristically covered by numerous punctae, 

which are als o clearly shown on the east (pl. Il I, fig. 12, No. 19754, 
and pl. Ill, fig. 13, No. 60617). 

H o r i z o n  and L o c a I i t  y .  Represented by se ve ra! specimens 
from Horizon 9 d (Delthyris elevata Zone: Ludlovian) of Langøy, 
Holmestrand. 

H o l o t y p e .  No. 60616. 
Par a t ype s .  Nos.l9754, 60617. 

Rem ark  s. The type specimens 1 of the cephalon and cranidium 
of Bumastus sulcatus described from the Ludlovian rocks of Gotland 
(Lindstri:m, 1885, p. 84, text-fig.) are larger than the Oslo individual; 
furthermore, they are different in proportions, in being more convex, 
in having free cheeks less steeply inclined, and in possessing a sub
triangular shape. If the isolated pygidium2 referred by Lindstri:m 
to B. sulcatus actually belongs there, then the pygidium of var. kiaeri 

is much flatter both in transverse and longitudinal profiles. The 
general form of the cephalon of B. dayi (Raymond, 1916, p. 18, pl. i, 
figs. 8 10) is similar to our variety but the pygidia are distinct. 

1 Ar 8722 and Ar 2276, Riksmuseum, Stockholm. 

2 Ar 2279, Riksmuseum, Stockholm. 

Norsk geol. tidsskr. 19. 21 
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Types of Pygidia of Undescribed Species. 

Pygidium Type A. 

The pygidium (pl. I ll, figs. IS and 16, No. 19438) attains a 
maximum breadth of 43 mm, the calculated length is 29 mm, and 
in longitudinal and transverse profiles it is gently convex. The axis, 
defined by broad, shallow furrows, is 17 mm broad anteriorly, about 
14 mm long, but posteriorly it merges imperceptibly into the general 
pygidial sur face; the axis appears smooth in all the specimens referred 
to this type. Anterior pygidial margin passes horizontally outwards 
from the axial furrow for a distance of 6 mm, where it becomes 

sharply angulated at the fulcrum. The vertically disposed facet is 
fully developed and is 12 mm long. The ventral surface has been 
partly exposed by chipping away the overlying portion of the east; 
the anterior ventral margin is prolonged into a relatively long, flat, 
median spine, which sometimes shows a shallow median longitudinal 
groove; the upper side of the ventral doublure exhibits a gently 
inclined posterior area trending parallel to the pygidial outline, 
delimited from a much more convex and more steeply inclined 
anterior region which medially merges into the spine. Where portions 
of the test are preserved it is found to be punctate, and delicate 

terraced lines have also been seen. 
H o r i z o n s  and L o c a l i t i e s . The form is confined to the Upper 

Llandovery being found in Horizon 7 a (Pentamerus borealis Zone) 
of Bjerkøy and Horizon 7 b (Pentamerus laevis Zone) of Ulvøy. 

R e m  a r k  s. The pygidium he re described is represented by an 

isolated specimen associated with the cranidium of the holotype of 
I. longispinosus. Type A pygidium may therefore prove to belong 
to this species, but nothing definite can be stated on this matter 

until a complete test is found. 

Pygidium Type B. 

The pygidium is short and broad measuring 36 mm long and 
63 mm wide (pl. IV, fig. l, No. 19546). In longitudinal profile the 
pygidium plunges down rapidly towards the posterior margin, the 
major surface being almost flat (pl. IV, figs. 2 and 3, No. 19547). 
The axis is 25 mm broad but the axial furrows are so shallow and 
they merge so gradually into the general pygidial surface that the 
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boundary of the axis cannot usually be determined. The axis shows 
no segrnentation of the test and generally none on the east, but one 
intern al east ex hi bits a series of transverse, anteriorly arched grooves 

which show that at !east six segments are developed (pl. IV, fig. 4, 

No. 19632). Anterior pygidial margin extends horizontally outwards 
for a distance of l O mm from the axial furrow to the fulcrum, at 
which position there is a sharp angulation and the facet trends 
obliquely backwards for IS mm. The ornarnentation comprises a 
series of anteriorly convergent terraced lines, the apical parts of 
which occur in the rnid-line (pl. IV, fig. 2). 

H o r  i z o n  s and L o c a l i t  y. Found in the U p per Llandovery in 
Horizons 7 a (Pentamerus borealis Zone), 7 b, (Pentamerus laevis 
Zone) and 7 c (Crotalocrinus Zone) of Malmøy. 

Pygidium Type C. 

The type includes the fl attest pygidia so far seen in the collection; 
in one form the measurements are 20 mm long and 30 mm broad 

(pl. IV, figs. 5 and 6, No. 19680). The axis is undifferentiated 
on the surface of the pygidium but anteriorly the margin exhibits 

a median, broad, anterior convexity which probably corresponds to 

the front of the axis (pl. IV, fig. 7, No. 19679). The margin extends 
straight outwards from the axis to the anterior corner where the 
surface is deflected backwards to form the facet. A broad ventral 
doublure is visible in places and it is marked by strong terraced 
lines. The ornamentation of the test comprises numerous delicate 
terraced lines, with some intervening punctae, while on the internal 
east punctae alone are visible. 

H o r  i z o n  and L o c a l i t  y. Horizon 8 c (Zone of Rhynchotreta 
cuneata; "Wenlock Limestone") of Malmøy. 

Pygidium Type D. 

Bumastus longicaudatus, Kiær. 

1908. Bumastus longicaudatus, Kiær, p. 576. 
The pygidium is approximately as wide as long, and Kiær's 

holotype is 39 mm long (pl. IV, fig. 8, No. 19606); the surface is 
moderately convex but the curvature flattens towards the margin 
(pl. IV, fig. 9). There is no differentiation of the axis; the front 
pygidial margin is convex anteriorly and sweeps back to the anterior 
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corners where strongly developed, inclined facets occur; the ioner 
edge of the facet is a moderately sharp ridge followed posteriorly 
by a shallow groove. The test is incompletely preserved but carries 
numerous branching and inosculating terraced lines which, however, 
end abruptly on either side of a median groove which is present in 
the posterior part of the pygidium. On the internal east, a slight 
carina underlies this groove and dies away about the mid-length of 

the pygidium. Minute tubercles are present on the test between the 
terraced lines. 

H o r  i z o n  s and L o c a l i t  i es . Horizons 7 a and 7 b C( (Pentamerus 

boreolis and laevis Zones; U pper Llandovery) of Leanghøgda, Asker, 
Horizons 7 a and 7 b of Malmøy and Bjerkøy, and Horizon 9 c (Upper 
Zone of Leperditia phaseolus; Ludlovian) of Gåserumpa. 

H o l o t y p e. No. 19606. 

Pygidium Type E. 

The pygidium (pl. IV, figs. 10 and I l ,  No. 60619) is closely 
related to B. longicaudatus. The differences are: (a) it is not so 
elongated, being 23 mm long compared with a breadth of 27 mm; 

(b) there is a posterior median carina on the test instead of a groove, 

but this distinction may be of no va lue; (c) the terraced lines on the 

test are much more delicate and intervening areas are punctate; and 
(d) the longitudinal profile is more convex. 

H o r i z o n  and Lo c a l i t i es .  Horizon 7 a (Pentamerus borealis 
Zone; Upper Llandovery) of Bjerkøy, Malmøy, and (?) Sandvika. 

Pygidium Type F. 

The pygidium is similar to the two preceding ones but is much 
broader measuring 32 mm long and 40 mm wide (pl. IV, figs. 12 and 

13, No. 19 180). The facet is relative! y large, gently declined forwards, 

and is bounded internally by a strong ridge succeeded by a backwardly 
curving and marked groove. A short posterior median carina gives 
place to a median groove occurring near the hinder margin. The 

terraced lines are undulose, branching, and tend to become scaly 
towards the margin. 

H o r i z o n  and L o c a l i t y .  Etage 6 (Lower Llandovery) of 
Spirodden. 
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Plat e I .  

All flgures are natura! size unless otherwise stated. 

Illaenus rotundus, Kiær. 

Fig. l. Cranidium of the holotype, of which the test is preserved, tilted to the 

right to show the palpebral lobe, the facial suture, and the axial furrow. 

No. 19422, Zone 6 c, Billingstad, Asker. 

Figs. 2 and 3. Top and side views of a paratype of which the test is preserved. 

No. 19421, Zone 6 c?, Billingstad, Asker. 

Fig. 4. Top view of a young individual occurring as an internal east, in which 

the free cheeks are in position. No. 19247, Zone 6 a, Hvalbakken. 

Fig. 5. Same specimen tilted to the right to show the free cheek. x 1.5. 
Fig. 6. The specimen has been tilted forwards in order to facilitate the illumin2tion 

of the two areas on the glabella which are supposed to be muscle scars. 

No. 1919 1, Zone 5 b, Hambergøy.  l.S. 
Fig. 7. Almost complete specimen, of which the test is present; note the smoothness 

of the pygidium. No. 19262, Zone 6 c, Billingstad, Asker. 

Fig. 8. The fragmentary pygidium, which is an internal east, shows the faintly 

deflned furrows on the axis. No. 19425, Zone 6 c, Billingstad, Asker. 

lllaenus sculptus, Kiær. 

Fig. 9. Top view of the holotype which is an internal east badl y weathered and 

incomplete in the right postero-lateral region. Note the convergent axial 

furrows and the left free cheek, that on the right being fragmentary. 

No. 19135, Zone 6 c, Spirodden, Asker. 

Fig. 10. Side view of same specimen. 

Fig. I l. V entra! view of the same specimen show ing the rost ra l plate; note that 

the rostral suture is marginal. 

Fig. 12. An isolated free cheek showing the ornamentation, and the forward po>ition 

of the genal angle. The eye (e) is damaged but its position is indicated. 

No. 19136, Zone 6 c?, Spirodden, Asker. x 1.5. 

Illaenus longispinosus, Kiær. 

Figs. 13 and 14. Top and side views of the holot ype. No. 19483, upper part of 

Zone 7 a, Bjerkøy, Holmestrand. 

Fig. 15. Same specimen tilted forwards to show the course of the posterior branch 

of the facial suture, and also the pit on the flxed cheek situated internal 

to the pa1pebral lobe. 

Fig. 16. A slightly distorted internal east of a cranidium showing the relatively 

broad glabella which characterizes this species. No. 21307, Zone 7 b, Ulvøy. 

Fig. 17. A poorly preserved free cheek believed to belong to this species. The eye 

is not present, bul note the relatively broad cheek. The anterior branch 

of the facial suture has been inked. No. 21306, Zone 7 b, Ulvøy. 

Illaenus postremus, Kiær. 

Figs. 18 and 19. Top and side views of the holotype which has the test preserved; 

note the extreme foreshortening and depth of the cranidium. No. 21757, 

upper part of Zone 8 c, Ringerike. 

Fig. 20. Same specimen tilted forwards to show the pa1pebral lo be and posterior 

branch of the facial suture on the right side. 



W. F. Whittard: The Silurian Illaenids of the Oslo Region. Pl. I 

4 

2 

5 
6 8 

e 

9 Il 12 

17 

18 16 20 

Norsk geo!. tidsskr. 19 



P l a t e  l I. 

All figures are natura! size unless otherwise stated. 

ll/aenus norvegicus, new species. 

Fig. l. lncomplete rostral plate of which the connective sutures are not seen. 

No 19411, upper part of Zone 7 a, Bjerkøy. Holmestrand. 

Fig. 2. The specimen has been tilted to the side to show the palpebral lobe and 

posterior branch of the facial suture. No. 19174, Zone 6 c, Spirodden, Asker. 

Figs. 3 and 4. Top and side views of the holotype which is an internal east; note 

in the top view, the irregularly shaped m uscle scar occurring on the right 

side of the glabella just in rront of the axial furrow. No. 19164, Zone 6 a 

about 17 feet above Zone 5 b, Sandviksåsen, Bærum. 

Bumastus depressus, Kiær. 

Fig. 5. Almost perfect cranidium with test present, the holotype. No. 19365, 

Zone 7 a, Ulvøy. 

Fig. 6. A cranidium showing the ornamentation of the test, the axial pits, and 

the posterior median tubercle; poste ri or branch of the facial suture is 

broken. No. 606 18, Zone 7 a, Malmøykalven, Bunnefjord. 

Fig. 7. Side view of same specimen. 

Fig. 8. Internal east in which the axial furrow and its continuation to the axial 

pit is much more strongly shown than in the test. No. 19369, Zone 7 a, 

Bjerkøy, Holmestrand. 

Fig. 9. Free cheek. No. 19231, Zone 7 a, Bjerkøy, Holmestrand. x 3. 

Fig. 10. Incomplete free cheek. No. 19481, Zone 7 a, Bjerkøy, Holmestrand. 

Bumastus bouchardi (Barrande). 

Figs. 11 and 12. Top and oblique side views of a specimen showing the test; note 

the facial suture and the tubercle on the test which overlies the axial 

pit developed on the east. The specimen is broken transversely along 

the posterior edge. No. 19681, Zone 8 c, Malmøy. 

Fig. 13. Same specimen viewed from in front. 

Fig. 14. Same specimen viewed ventrally. Note that the rostral suture is here a 

little behind the margin and occurs on the ventral surface, while the 

posterior edge of the plate is convex caudally. 
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P l ate Ill. 

All figures are natura! size un less otherwise stated. 

Bumastus bouchardi (Barrande). 

Figs  l, 2, and 3. To p, side and oblique views of an in terna! east. Note that the 

lower portion of the left free cheek has broken away and moved obliquely 

outwards and backwards. No. l 9682, Zone 8 c, Malmøykalven. 

Fig. 4. Free cheek showing the eye, eyelid, facial suture, and ornamentation. 

No. 19678, Zone 8 c, Malmøy. x 3.6. 

Bumastus inflatus, Kiær. 

Figs. 5 and 6. Top and side views of the holotype which has the test preserved; 

note the foreshortening and depth of the cranidium. No. 2 1399, Zone 8 d, 

Mal møy. 

Fig. 7. Wash drawing of the holotype to show the four areas which can be 

seen through the test, and are presumed to be muscle scars on the 

ventral surface. 

Fig. 8. A perfectly preserved free cheek. No. 21400, Zone 8 d, Malmøy. x 2.3. 

Bumastus sulcatus, Lindstrom, var. kiaeri, new variety. 

Figs. 9, 10, and Il. Top, side and oblique views of the holotype; the free cheeks 

have the test preserved but the cranidium is almost entirely in the form 

of an internal east. No. 606 16, Zone 9 d, Langøy, Holmestrand. 

Fig. 12. Pygidium showing the punctate surface both of the test and internal east. 

No. 19754, Zone 9 d, Langøy, Holmestrand. 

Figs. 13 and 14. Top and side views of a pygidium showing the punctate surface 

of the test and the internal east. No. 60617. Zone 9 d, Langøy, Holmestrand. 

Pygidium. T y p e  A. 

Figs. 15 and 16. Top and side views of internal  note the long spine of the 

cauda! fascia. No. 19438, Zone 7 a, Bjerkøy, Holmestrand. 
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Plate IV. 

All flgures are natura! size. 

Pygidium T y p e  B. 

Fig. l. Drawing of pygidium showing part of the test with terraced lines. 

No. 19546, Zone 7 b, Malmøy. 

Fig. 2. Pygidium showing A-shaped terraced lines. No. 195t?, horizon and locality 

unknown but probabl y Zone 7 c of Malmøy. 

Fig. 3. Side view of the same specimen showing the steepness of the posterior 

surface. 

Fig. 4. Incomplete specimen exhibiting the furrows on the axis. No. 19632, 

Zone 7 c, Malmøy. 

Pygidium T y p e  C .  

Figs. 5 and 6. Top and side views of No. 19680, Zone 8 c, Malm ø y. 

Fig. 7. lncomplete pygidium, No. 19679, Zone 8 c, Malmø. 

Pygidium T y p e  D ( = Bumastus longicaudatus, Kiær). 

Figs. 8 and 9. Top and side views showing the abundant terraced lines with 

intervening punctae. No. 19606, Zone 7 a b, Leanghø gda, Asker. 

Pygidium T y p e  E. 

Figs. 10 and Il.  Top and side views of No. 60619, Zone 7 a, Malmøykalven, 

Bunnefjord. 

Pygidium T y p e  F .  

Figs. 12 and 13. Top and side views of No. 19180, Zone 6 c, Spirodden, Asker. 
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