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BRACHIOPODA.

By J. ALLaN Tromsown, M.A., D.Sc., F G.S., Dnector Domlnlon Muaeum
Welhngton New Aea,land ' -

INTRODUCTION AND ACKNOWLFDGMENTS

THF Brachiopoda of the Australiah Antalctlcl Expedltlon 19111914, - are not many, -
in number, but are relatively rich in species, and add considerably to.a knowledge of -
the faunas of the Antarctic coast-]me, Macquarie Island, and Tasmania. :

In the descr 1pt10n by Eichler (1911) of the Brachiopods obtained by the German .
Antarétic Expedition, 1901— ~1903, a resumé of the known Antarctic fauna has been
given.- It is now a quarter of a century since an account of the distribution of the
class.i in the southern hemisphere was given by Fischer and Oehlert (1892), and since
that time a considerable numbexr of new species have been described and many previous
identifications have been corrected. Much also has been learnt with vespect to the

* southern Tertiary faunas, from which these recent faunas have in great part descended.
- The present seems a ﬁttmg opportunity to bring together these new. facts, and to

show their bearing on the theories of southern land connections which it "is one
of the aims of Antarctic expeditions to prove or disprove. The first part of this
report; therefore, will be devoted to a systematic description and comparison of the
new material, and the second to an account of the geographical distribution of the
Brachiopoda in the south temperate and Antarctic seas. To render the latter more
complete, descriptions of two new and significant species from New Zealand have been
included.

My warmest thanks are | due to Mr. C. Hedley of Sydney, for generously
aqqenhng to the present arrangement for the description of these specimens after they
had been’ already allocated to him, and also for his Lmdly encouragement ‘and
assistance. Professor H. B. Kirk, of Victoria Collegé, Wellington, has givein freely

*of his time in overcoming diﬂ"lcultiés in the study of the spicules and of the shell

structure. The photographs from which the plates were prepared were taken mainly
by myself," but I"have to thank Messrs. J. McDonald and.F. BE. Tomlinson of the
Dominion Museum, Wellington, for much assistance in this 1b'1‘anch ‘of the work, and
especially in the preparation of the prints fr om the negatives. Mr. G. E. Harris,
draughtsman to the Geological Survey .of New / ealand l\.mdly undeltook the lettenng
of the. accompanying map..: S , . R P :



6 SR AUSTRALASIAN ANTARCTIC. EXPEDITION.

PART I

c\VS’l‘F‘,MATT(" DESCRIPTION

“

PRT‘LTMINARY REMAR KS ON %PICULTS AND S[—Il* LL STRUCTURE."

- Before discussing the. species in.detail, it is desirable-to give an account of the
ealcalcous %plcules contained in the soft parts of certain brachiopods, since no good

presentation ‘of the existing state of I\nowledge as, to l‘hese bodies has yet appeared in.

any English pubhcatmn

The spicules generally consist, of ne‘nly flat plates of calcite, and each one is
composed of a single crystal of the mineral, so oriented that the plane of flattening is .
parallel to the basal plane (111). The plates therefore give good uniaxial interference

figures in ‘convergent polarised light. They are freéquently perforated by & number-of
“holes, which I -havé termed * windows,

22

and generally give off a number of angular
lateral processes, so that some are almost stellate in form. The upper and lower surfaces

of the plates are not infrequently adorned with numemus small spines. In other cases

the qplcules form linear, rod like bodies, of less legnl(u clystallogn aphic onent ation.

In such species as bear them the splcules may be found in the body walls, the,
mantles or only the sinuses thereof, around the mouth, in the walls of the arms and in
the cirni of the arms. '_l.‘hey lie,-according to.van' Bemmelen (1882) below the epithelium
in the connective tissue, and are surrcunded each by a membrane, of whiclh they-are
the product. The genera in which they. are known arve Theciden,. Liothyrina; Liothyrella,

Terebratulina, C‘hledonophom Eucalathis, Dyscolia, Argyrotheca,* I’lahdm Kraussina,.

M egerlma, Maihlfeldtia and Laqueus.

The functions of the spicules are not yet well kriown.” Oceasionally :1dj:'1‘c‘ent
spicules are united by their lateral process, and they may thus serve to act as an internal
Skeleton and strengthen the parts of thie animal in which they lie. Deslongchamps
(1884, p. 206) states'that in Kraussina rubra the mantle is furnished with very qmall
and thin spicules which serve to protect the cireulatory orgins, there bcmcr one qysfem
for the venous sinuses and another of different shape for the arterial organs. ' It may’
be supposed that in the short looped forms. (Terebratulidew) the presence of spicules in

’ the free arms tends to give rigidity to these organs, which are unsupported by a

calcareous loop.t The spicules are, however, relatively much more massive in the arms

- of the smallex species than in those of the larger, and if they performed a useful fanction

of such a nature, it is cifficult to see why ﬂley shou]d not; be lmmd better dovolopod in
the. ]‘ngcl species.

! v

© i+ ~Deslongchamps .(1860, 1865, and .1884) was the first to. make. a'study of

brachiopod spicules and- to -employ thém: in classification:, Tn 1884 he: divided. the.
Terebratulidae into two groups, the first, Which included - Liothyris (now Liothy?r.'}n.a,),-_

n-;

* Blochmanu does not recognise this genus as posscqqmﬂ Ctplcu]us, ‘hut Dall (lS"il P 24} mentions thit u f(,w Swerd:
obaerved in the pallial sinuses of Cistella luteuﬂArngo!heca

1 Twelvetrees and Petterd (1900) consider that this is the function of the spleu]es of Megerlina Iamarckmnu R

Mo ,
i
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Terebratulina, ~Disculine, Megerlia, (now Mihlfeldtia), Megerling, Kiaussing,  and
Platidia, being characterised by the absence of pr ofound metamorphoses in the develop-

‘ment of the loop “and by the presence of spicules, the second group which included

7erebmmlcr, Macandrevie, Waldheimia, Neothyris, Terebratella, &c., beng characterised
by the presence of pr.ofound metamorphoses’in the development _of. the loop and by the
absence of spicules. This classification has not been sustained, being replaced by that

of Beecher (1895) in which the family and sub-family characters are dvawn from’

considerations of loop devélopment only, based on a much more extensive knowledge

of ‘the latter than Deslohgchamps poasessed. It is worthy of enquiry whet_hu. “the

resence or absence of s lcules cannot be brou ‘ht'into ]ine with Beecher’s classiﬁcntion
p

The spicules are not pr eserved in fossﬂ forms, and 1t was qulte an.arbitrary as.
sumptlon on Deslongclmmps Pdlt that Tembmtula possessed 1o splcu]es All the
recent genera of the Terebratulidae (as now rvestricted) of whloh the bodies are known
are possessed of spicules, viz., Liothyr ma, Liothyrella, Tc»cbmtulwa Chlidonophora,

Euéalathis and Dyscolia, the only genus of which the body is unknown being Murravia,

(Thomson, 1916, No. 1): 1t may therefore ‘be assumed with some degree of assurance

“bhat spicules were also present’in Tercbratula and the other extinct genera-of the family

and that the presence of spicules is a constant chcu(u,tel of the Tcrebmmledao

_ The gcneld of the - Terebratellidac which are - known to possess splculcs are
dlbtl]bllted (Lt present in the.sub-families as follows :—

" Dallininac : Platadm Lagucub
Magellaninae : K mu,.sbma, Megerlina, md Miihdfeldtia.
- Megathyrinae : Arg; pyrotheca (some speues only). -

’

‘I have lecently (1916, No! 2) given reasons for doubtmo whethcl Iwaussma

-Mege.llma and M ihlfeldtia ave correctly placed within the Magellaninae, and suggested

that they may prove to form w separate sub-family, which may also include Adldingia,
Kongena and Lagueus.  The bodies of didingia. and Kingena arve not yet known, but the
remainder of these genera all possess spicules, and if their. séparation into a sib-

‘{amlly hER sustauled by a further study of .the loop development of the higher forms,
* the presence of splcules in the Terchratellidac will ‘then be confined to this: sub-family

alone, so far as present knowledge goes, with the exceptions only- of drgyrotheca and
Platidia. As will.be seen below,* there are other grounds for doubting whether Platidia
belongs to the. Dallininae, and it is suggested that it belongs to still another sub-family.

* Besides “Deslongchamps, Hischer and Oelilert (1891 and 1892) have also paid

“some-attention to spicules, and have sought to use them as specific characters, but it is

to Blochmann (1906, 1908, 1912) that we owe our fullest knowledge of their usefulness
in.this.respect. He has pointed out that within the;same individual the spicules vary
m ‘shape. from point to point, and that the, figuring of 1solated spicules is of little value
for. specific comparison. I he shape and mode of arrangement of the spicules of any
glven palt of the body, however, are within limits 1eoogmsably similar f01 different

¢.Page 21.

t



’

8 . ‘ AUSTRALASIAN ANTARCTIC EXPEDITION..

individuals of the same speci‘dé and diflerent for different Spedics. These characters
are difficult to define in words and recourse is therefore had to figures of definite districts
of the body, of which the most useful for comparison are the ventral body wall and the
side arms. All the figures are reproduced with the magnification of 45, in order to

1

facihtate comparisons.

The technique of preparing the spicules for microscopic examination recom-
mended by Blochmann is as follows :—by utilising the natural gape of the shell the
desired parts of the body wall or of the arms may be cut away by suitable mstmments
without further damaging the specimen. Dried material.is first soaked for some time

away from air in old turpentine, and the mounting is done with-gum damar, The arms

of the larger specimeﬁs are best not mounted, but examined while. inimersed in

tur entme, ced(u 011 or flud )tuaﬂlne, as they can thcn be movcd into any desired
Y

posmlon

A.s maluml for the study of the spicules of brachiopods is nut, mmdlly avatlable
f01 practice in acquiring the technique, 1 venture to give in-greater detail the procedure
fin: ally adopted by Ir ofessor Kirk and myself. The part whu,h it is desired to mount

is first cut away, and if dried, 1s soaked for some time 1in w(\tcr, and all air-bubbles
removed under an air-pump. The specimen is then, wh_llc still under water, placed

between two stout. cover glasses in the position in which it is desired to mount it. Tt is
then transferred to aleohol to remove the water, two lots of alcohol béing vus'ed, and then
to clove oil. The upper cover glass may now be removed as the clove oil renders the
object rigid in the desired position. If any air-bubbles still remain they are removed
at this stage by the air-pump.- The cover-glass and object are then lifted out of the
oil and partially drained, and the object is then slid into the desired position on a slide
on which a beds of canada balsam and. xylol has been placed, and is covered in the usual
manner. ‘

’

“There is no dlﬁlbulby in’ mounting portions of the body wall or of the mantle
unless these are so, old as to have become very brittle, but the suitable mounting: of the

side arms of Liothyring and Liothyrella is not always easy, owing to the shape of these
organs and the position of the spicules. It is best to spread the arms out so that the

" dorsal and" ventral parts of the arms are separated, keeping u note of which is the

dorsal and which the ventral side, but that sometimes proves impossible, and it is then
necessary to rely on an optical section to separate the spicules of the dorsal and ventral
sides of the axms. In either case the side folds of the arms which often bear spicules

are folded agalnsb the arms, and an optical section has to be relied upon. This militates

ag(unst clecn photorrlaphlc representation of the splcules

u

-The punctation and shell struutme of - -brachiopods  has 1ccelved 1enew<,d'
attention in recent vears, particularly with a view to the use of these characters in
AL » .

classification, and rather dwergent opinions have been expressed. The prisms of the
pnsmamc layer of the shell ‘meet the inner: surface obliquely, and trace upon it a
“mosaic,” which varies in pa,ttcln in.:different species. Ior purposes of comparing

N

v
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" different. species, Blochmann (1908), who has called attention to this character, figures
the middie part of the ventral valve in front of the muscular impressions. It seems"

probable from the differences displayed by his figures that a study of the mosaic may

* prove of considerable value in distinguishing species which are similar-in external form.

Unfortunately this character can seldom be observed in fossils. The pores or tubules
which penetrate the shells of many species also show considerable differences in certain
cases. ~ Blochmann makes measurements of the outer and inner diameter of the pores,

and of the number per square millimetre, and recommends that the same. district of the

shell as mentioned above, viz., the middle of the ventral valvé in front of the muscular

: nnplesswns, be selected- for” comparison, and also thzyt all figures be 1ep1.0duc_ed with a

magnification of 100 diameters. For portraying the shell mosaic he has unfortunately
¢hosen a magnification of 175, and in this has been followed by Eichler (1911) and
Jackson (1912). As a figure of the mosaic of a punctate shell serves also as a figure of

the pores, it is here recommended that a magmﬁcatlon of 100 be adopted for the figures

of both structures.

Blochmann was able to show. from a study of the pores that the specimens from

“Keérguelen Islands for melly identified as Terebratella dorsata belonged to. & distinct

Species In other cases, such as the genus Liothyrina, the differences between the
$pecies are 8o sllght that a study ot the pores does not assist in ldentlﬁca.tlon

Per clval (l‘)l()) has made a study of the punctatlon of certain Enghsh fossﬂs,
and especially the “ density ?
that the range in the two species selected for close study is so great that this feature
can have little value for specific distinction. He has celtalnly proved his case for the
species studied, Terebratula biplicate and T'. punctata, but it does not follow that species

of other genera will show a smula1 ‘behaviour. In the present collection the large and

. distinctive pores of Magellama joa@m enable the .young of this species to be easily
~distinguished from the young, of ‘other species’ of Magellania and Macandrevia, the

latter having always relatively small pores, and it appears probable that a fuller .use of
these characters may prove of considerable value in othér cases. Meanwhile it I3
desirable to have figures of both pores and mosaic of as many species as possible.

'For counting the numbelf of pores, Blochmann uses a 11_etz-mikrometer. Percival -

adopts a camera giving a magnification of fourteen times, and isolates an area of 14

" 8q. min. on the screen by cutting a hole of this size in a sheet of paper.- In the absence of

an ocular micrometer 1 have ‘found the following a converient procedure. A Dick-Swift

- petrological mlcroscope is used, the tube and the eye-piece of "which are slotted
to receive cer tain accessory plates. In this slot is inserted a piece of Bristol board

with a-square cut out of it of such a size that it glves an area of 1 sq. mm. on the object
with a given obJec‘mve (1 inch). The size of the square is determined experimentally,
using an ordinary stage micrometer for calibration. The data obtained by this method
are lower in the same species than those obtamed by Blochmann but 1 have checked its

accuracy by the camera method of Percival. -
*20218—B Vou. IV, Parr 3.

——t

or number of the pores per square millimetre, and finds:



'specles but has fine radial strize and .stlo:ncr muscular impr essions.

io | AUSTRALASIAN ANTARCTIC EXPEDITION.
SupERFAMILY -CRANIACEA" Waagei.
- : Genius CRANIA Retziis, 1781.

. . Genotype ANOMIA CRANTOLARIS I,

_ ‘ : CRANIA TOUBINL sp. nov.
_ - . (Plate XVI, figs. 18, 19.)

Habitat. —Station 9; lat. 65° 20" S., ]ong 95° 27’ . (Davis Sen) 240'f(;tthmns,‘
‘241;}1 Janua.ry, 1914. Sea bottom, small rocks.

A single specimen of a dorsal valve of a species of Crania was dledged from’,
Station 9. The shell was without any trace of the animal, and had evidently been dead
for some time, as it contained the tube of a calcareous annelid on its inner side. In
shape it is somewhat irregular, owing to'a feeble development of the left posterior corner

in the latest stages' of growth, but the course of the growth lines shows that it has,
_developed from a roundly rectangular shape, broader than long. The convexity is

very slight, and the margins of the valves are not in one plane. The blunt apex 1s
situated very close to the posterior border, where the steepest slopes- exist. The shell
also slopes more steeply .to the right than to ‘the-left side,  which is arched about half-
way between the apex and the left anterior corrier. -Growth lines are not’ prominent
except in the outer third of the shell. There is no trace of tadial costation or striation;
A hght brown epidermis covers the greater part of ‘the surface, but where this is

v

1emnved, as on.the apex and round the anterior max gin, the shell iswhite, =~ ' N

- In the interior there is a narrow, finely-granulated rim;” llmlted by an mdlstmct
shoulder. - - The ‘muscular inipressions ave not strongly mmked, and only the posterior
and- anterior adductors and one of the dorsil protractors can be distinguished under
favourable conditions of hght‘,mg The pallial’ sinuses have left no impressions. The
fine punctation can be easdy dlstlngulshed on the intevior by the aid of a lens. _

The dlmenslons of the specimen fue—lengﬂl 7-8 mm., bleadth 92 mm;, helght
2 mm..

The shape and’ ‘ornament of - thls specimen are approached more nearly by
northern than by southern’ recent forms. The only species of the genus_hitherto
described from Ant‘uctlc waters, Crama lecoinlei Joubin, possesses. a nearly central.
apex and growth lines which develop from rounded through elliptical to roundly ovate.
These differences in s}mpe and in development seem’ sufficient to prevent the association
of the present specimen- with that species. ’

The other forms from the southern seas, Crania pn!a JOW?C(! Dall, from the west
coast of Patagonia, C. Suessy Reeve, from Rast Austmha, and C. huttons T homson,
from New Zealand, have all a radiating ornament, and ave thus clealy distinet. * Crania
goubing differs from C. anomala’ and' other northern, for ms.by its feeble conve\lty and
the poor development of the muscular impressions.

The only known T ertiary fossil form of the genus frozﬁ the Southern Hémiéphele :

is the Australian Cramia quadran Julans Tate, which is slmllm in form to the present

e
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- SU].’E-RFAMILY, RHYNCONELLACEA ScuucHERT. |
Genws HEMITHY RIS d'Orbingy, 1847.
(renotype Axomza rsrrrace Gmeli,
Hemrrnyris STRIATA 8p. nov.
(Plate ‘{Vl figs. 30 31, 32, 45)
Habitat. ——Stablon 11, off bhacl\leton GLLLIGI (Dd.\’lb Bead) 358 fathoms, 3lst

Jdnualy, 1914, Sea bottom, ooze.

There is ilom Station 11 a single ventral valve of a [fwmllzyrzs which must be
referred to a new 'species. All trace of the animal had disappeared. The shell is of
a dull white colour with a nacreous interior. It is roundly triangular in shape, with an
acute apex, is lightly and 1-egulau-]y convex without fold or sinus, and the margins of
the valves are.in one plane. The surface is ornamented with a few btlongly-m(ul\cd lines
of growth and vcly numerous ‘fine radial strie of somewhat uneven breadth, increasing
in number towards the margin chiefly by intercalation, but occasionally by bifurcation.
The beak is ‘quite short, sub-erect, and possesses distinet beak ridges. The foramen -
may be described as hypothyrid, but a ventralwards. movement has commenced and
has just destroyed the apex, about I mm. of which has been removed. The narrow
delthyrium is partially closed by lateral deltidial plates which pass ventrally into a
short anteriorly excavate pedicle collar. The hinge téeth are close, and are supported
by dental plates, which incline towards one:another in the ventral direction and the

free margins of which are arcuate anteriorly. Muscular impressions.a dull white, small,

not extendihg far forward. There is no trace of a median septum in the beal. -Shell
substance imperforate; the imbricated structure is ‘easily visible on the interior by
means of a lens. The shell is very thin, and the radial striation shows on the interior
by transparence. The dimensions of the valve are—-length 17-5 mm., breadth 18 mm.,,.
thicl\ness 4-75 mm, ‘

Three species of rhynconellids are known from Antarctic wafcem, viz., Rhynconella:
ricovilzae Joubin (1901), R. gerlachei Joubin and Hemithyris sp. Jacksou (1912). The
first of these, Rhynconella racovitzae, was compared by Joubin to R. cornes Fischer,
but it does not seem probable that these species are elosely related. . Joubin pointed

. out a difference in the course of the anterior commissure, viz., that the re-entrant angle

is on the ventral valve in R. comeq, and on the dorsal valve in R. racovitzae, or in other
words that R: cornea is incipiently ventrally uniplicate and R. racovitzae dorsally
uniplicate.* ~ Fischer and Oehlert’s figures (1891) seem to show, however, that . cornea
possésse's a faint sinus in each valve, and that the folding is really of the Cincta type.
This suggests the possibility that- R. cornea may belong-to the genus Frieleia, in which
a similar tendency to a folding of the Cincta type is evident,T and the cardinalia certainly
seem bo show an approach to the type described by Dall in Frieleia halli, although the
hinge plates do 1ot quite unite above the septum. H emithyris craneana Dall is another

* Cf, Thomson, 1915, No. 1 for t¢rpli11010gy. "} Cf, Thémson, 1915, No. 3, -
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recent rhynconellid, which shows a tendency.to folding. of the Cincta type, but which

also differs from Frieleia halli by a separation_of the.crura o hinge-plates clear to the

cardlnal margin. . The differences separating these two species from Hemithyris seem as '
1mportant as those separating them from Frieleia,-and’they may be provisionally referred

to as the Rhynconella cornea series.  With this series R. racovilzac can have little

relationship, and its dorsa,l miip]iczition is 1n accord with its reference to Hemathyres.

- Rhynconella gerlac/m is u shell in the lenticular Stage, S0 t}mt 1bs’ bype of folding
gives no clue to its generic pasition. ' The cardinalia, however, are:not of the Hemithyrid
pattern, but present conmdemble resemblance 0 those of Fricleia, to which, genus 1t
may be plOVlSlonally referred untll adult examples are discovered.

The {ragments described by Jackson undei the heading of H cmefh yris sp. consist

only of the posterior parts of valves, and consequently the type of fo]dmg 18 not, known.

’From the other characters it seems probable that’ they belong to a new species of
Hemzthyms with the long beak which separates the H. psittacea series from the short-

beaked H. migricans servies. A fossil member of the H. psittacea series, H. witarctica,

- ‘hag been described by Buckman (1910) from the Post:Tertiary Pecten vConglomerate

of Cockburn Island, off' Graham Land -and Jackson states that hlb specimens plesent
some pomts of. Iesemblance to this Specles ‘

The present species, Hemathyris st w,ta is an adult shell in the lentu,uldl stage,
and, as the dorsal valve is unl\nown some uncertainty as to whether it belongs to Heini-
thyris ot F rieleia must remain. It 1s not impossible, as far as shape and ornament are
concerned, that it is the adult form of Frieleia gerlacher. 1t possesses the short beak
of the Hemathyris naigricans series, but differs from these species (H. wigricans, H.
pyzidata, H. doederleini) by the fineness of the radial ornament, as well as by the lack of
folding. . It is easily distinguished from Hemithyris -racovitzac by its rounder shape
and relatively lesser convexity as well as by the absence of folding. The only other
southern species of rhynconellid not discussed above is the Australian form, H emi{be/r'is
colurnus Hedley, which, from characters of beak and car dinalia, must be referred to
Aethem, and therefore need not be further comp:ucd with our specics.

1

SupzrramiLy TEREBRATULACEA Waagei.
Family TEREBRATULIDAE Gray.
Genus LroTHYRELLA Thomson, 1916.
Genol e I‘ETR‘E\BR ATULA UVA B/r.ode‘rdp , ,

Lioth Jrella was founded to include a series of finely punctate recent and Tertiary-
terebratulids distinguished from Liothyrina and Terebratuld by the possession of a low
but sharp median septum in the dorsal valve, accompanied-in ‘many cases by. an’
nregu]ar]y distributed -fine radial ..omcunent_,.,,A],l the known species, , L. U, L. notor-
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cadensis (Jackson), L. antardtica. (Blochmann L fulm Blochnmnn) L blochmanni.
(Jackson), L. concentrica (Hutton) L. tateana (Ténison-Woods), and the. new “species
described below have a southern distribution and- include - Ollgocene Mloeene southern
fossils: Whether the other known southern' recent’ species, Terebmtuffb moseleyi
Davidson, Terebratula vitrea var minor Davidson (not of Philippi), Cape of Good Hope,
Terebratula wva Davidson (2 of Broderip), Heard Tsland, and Liothyrina. wiriteri
Blochmann, belong also to this genus or to Lw!byrma must remain uncertain until the
presence or absence of ‘che medlan -eeptum ‘has bee_n ascertained.

From a study of the spicules occurring in the arms, Blochnuinn (1906 and 1908)

~divided the species then consrdered as Liothyrine into two groups, distinguished by -

the presence or absence of a row of spicules as the’ base of the cirri (Cirrensockel), which
may conveniently be termed. cirri socles. The group in which they are absent, which
includes Lcotln/mm vitrea, occurs chiefly in the - Atlantic Ocean and the Mediterranean
sea, with the exception of one species in Japan and one oft Madagascar, o which must.
now be added a species in Australia. The group in which. they. are present, which
includes Liothyrella uva, embraces the majority of southern forms, and also one species
cach in the Arctic, the Mediterranean and the Pananic regions, while L. woa itself ranges
from southern American waters as far horth on the west coast as the gulf of Tehuantepec
in Mexico. Blochmann’s conception of the relationship of the various species with the
latter group is of iterest. From the fact that each of them has its peculiar district and
doés not transgress into the district of another, and from, the further fact that these
various districts hang together, he concludes that the s111a1161 species, siteh as artica,

affinis, clarkeana, antarctica, davidsowi, winteri, and perhaps moseleyi liave arisen as
local forms of a species w}nch has gradually e‘ctended its distribution, each form
corresponding to a new district which has been occupied. - The occirrence of arélica’
between Iceland and Greenland .and of affinis in the Mediterranean is difficult” to

account for on this theory, for the districts of these species do not join up to those of the .

southern forms. Tn any case such a theory of the relationship-of the speciés of so old
a genus seems much too smlple to be credible, Mld tel\es no account of the e\tmct .
Terebratulids of the Tertiary, '

From a study of the spicules in a series of Liothyrella antarctica 1 different’
stages of growth Richler suggests the possibility that cirri socles may be present in the
young stages of Liothyrina vitrea (md Ot]lcl forms, then absence m ddoleseence being due
to a la,ter resorption. ' '

Laothyrelle fulva (Blo'ehmann) furnishes a critical case for determining the value
of Blochmann’s-two divisions. The.similarity in shape of this species to Lnothyrella wow
caused Davidson to unite it with the latter. 1f the specimen described below is cor rectly
assigned to L. fulve, the latter species agrees further. with L. uva in the presence.of a
fine radial ornament, and is without doubt a species of Liothyrella.. Nevertheless' in
L. wva; which is’a smaller 'species, cirri socles: are plesent while in L. fulm they are
absent, Blochmann’s division, therefore eonﬂlcts with a lelSlOll of the species bdsed
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on shell characters; the latter are, in my opinion, more entitled to consideration. in
classification, more especially as they have been shown to exist also in Middle or Early
Tertidry shells ‘alike in the, Antarctic, New Zealand -and  Australia, and are thus _
apparently characters of considerable permanence. The tr uth secms to be. that the
absence of cirri socles can be correlated with the size of the 5peucb whethcl it be 1efemble‘
' to Laothyrina or Liothyrella. T

LiorHyRELLA FULVA Blochmann.
(Plate XV, figs. 20, 21, 22 ; plate XVII, fig. 53).

1880. fTereb-ratftalfa wve (in part) Da,vidson;-'”-"\fdy. Challenger, Zool., vol. 1,
" . Brachiopoda, pp. 31-32, plate TI, figs. 3, 4 (not of Broderip).

1886. Liothyris wia (in part) Damdson, Tlans “Linn, Soc ., Zool.,, vol, 4, pt. 1,
' pp. 10-11, :

1906. Liothyrina fulve Blochma,nn, Zool. Anz., Bd. XXX, p. 698
1908. Liothyrina fulva Blochmann, ZLeits. f. \Vlssensch Zool., Bd XC, Pp-
617-618, Taf. XXXVIII, fig. 22, a~b, Taf. \\\I\ ﬁg 26.

71914 Liothy era fulva Blochmann, Pap. & Proc. Roy. Soc. Tasm. for 1913 '
' pp. 112-114, plate X, figs. 1-6, plate X1I, figs. 12a, 12b.

Habitat.—Oft Maria 1sland Tasmania, 12th Decembm 1912, 6.:) f&t]lOlllb Col-
lected by Mr. T.T. F]ynn A single specimen. '

The shell is white in colour, fairly large, elongate ovate with the greatest width
about the middle, the sides obtusely angled, the front truncate and gently rounded,
Both valves are convex, the ventral strongly so, and show neither fold nor sinus. The
anterior commissures are straight. = The hinge line is short and curved. The beak 13
modemte]y produced, erect; truncated by a faily large foramen which is eplthyud
and labiate, but does not entirely hide the narrow concave pseudodeltidium. The bealk
ridges are not prominent. The surface of the valves show numerous fairly prominent
| growth lines and a very fine radial ornament, only visible under favoumble conditions

of 11 ghting.

~ The loop 1s short, extending only one-third the length of the dorsal valve, and is
relatively narrow. The transverse band is composed of a broad ribbon, sharply arched
in the middle to form a ventrally directed ridge. The crura are very short, but the
crural bases relatively long and with broad triangular discrete hinge plates separating
them from the widely diverging socket, ridges. The cardinal process is lamellar and
fairly high. The muscular impressions are fairly strong, those of the abductors being
separated by a low but sharp median ridge running near]y to the umbo and bhowmg
clearly on the exterior of the shell.:

- The mantle ‘has four sinuses in each valve ‘but ‘the middle pair are much more
pronnnent and corresponding to them are iiternal grooves in’ the shell. The sinuses”
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throw out several branches on' each side, and the middle pair in each valve bifurcate
broad.ly near the anterior margin, the outer branches again branching repeatedly.
Spicules. occur in the sinuses and all the bianches, as well as in the body wall, around
the mouth, and in the arms. The latter are short, with relatively-short eirri which
contain slender, elongate, overlapping rod-like spicules. The body wall is*stiffened
with interlocking stellate spicules containiﬁg each only a few “ windows ” 1n the central -
part, and the surfaces of these spicules are finely spinose. Those of the ventral body wall
are stouter than those of the dorsal, The body having been dried and the cirri curled
in before examination of the spicules of the arms, the latter could not be satisfactorily
exposed, but the absence of cirri socles and the presence of numerous branch-like ‘main
plates below was determined and agrees with the account given by.Blochmann for the
specnnens from Schouten Island. Length, 33 mm., breadth 23 mm;, thickness 19 mm,

The specimen descrlbed above differs considerably both in size and beak
characters from the type as figured by Davidson and by Blochmann. There are so
many points of agreement, however, between it and the larger, more elongé"ce, specimen
described by Blochmann (1914) from Schouten Tsland, especially in the shape of the
dorsal valve and the loop, and the spicules, that there can be little doubt that these
ar¢ the same species. The more advanced -beak ohmraéters of the present specimen,
together with its larger size, may probably be correlated with its greater age.

Mr. C. Hedley has kindly lent me for éompa,rison a specimen from Cape Byl'on.
determined by him in 1908 as Liothyrina wea. This consists of a ventral valve 16-5 mm.

in length, and agrees closely in shape and beak characters with the plesent specimen, -
and like it possess a fine radial striation. . It is also doubtless to be referred to Lathy-

rella fulva.
TIOTHYRELLA OVATA sp. nov..

(Plfnte XVI, fig. 4§ plate XVII , figs. 54, 55, 56 plate XVILL, ﬁg 63)

Habitat.—Station 10 off Shackleton Glacier (Daws Sea), ‘323 fmthoms, 29th
January, 1914.  Sea- bottom ‘0oze ; tempelatme] 65° C. Asmgle shell

The shel] is wlute n colour, ovate, with a blunt beak and a truncate front, the
sides being rounded and passing gradually intg the gently rounded front. The greatest '

- widsh is very slightly in front of the middle. The hinge line is of moderate width and
~ obtusely angled. Both valves are convex, the ventral more so than the latter. There

is no marked sinus’or fold on either valve, but a very faint indication of dorsal biplication.
The lateral commissures are practically str aight while the anterior commissuie shows a

~ very light ventral median depression conespondmg to the median sinus of the dorsal

biplication. The beak is short, sub-erect, without, plonounced beak ridges, and 1s
truncated by a fairly ]alge epjthynd for amen, which is malgmate and possesses a small

pedicle ‘collar within. The surface ornament consists of numerous not very pronounced

growth lines, crossed by a ]athe1 widely spaced faint radial. stuatlon Dimensions—
Lengtll 23 'mm., breadth'19 mm., tluclmess 13mm. I
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The loop unfmtuna,tely was broken befOIe exammatlon but appeals to have”
been short and moderately’ broad. The crura are very short, and the crural bases of
moderate Jlength, diverging rather mpidly, their free edges not raised above (ventmlly
of) the hinge plates, which are narrow. The caidinal process is small, low and trans-

verse. The median septum is very slender, but is well defined and shows eleally on

the e\tellm of the shell.
'

' The mantle and the body walls appear to be free of spicules, whilé those in the
arms are slender but exceedingly numerous. The long cirri of both inner and outer-
rows contain rather short and very irregularly bounded spicules in great numbers. The;
place of the cirri socle% is taken by small crowded spicules of very irregular shape which
penetrate into the bases of thie cirri of the outer row, but not into those of the inner row;

. The main plates are slender and very megulally br anched, (md are conﬁned to the
dorsal 51de of the arms.

Spicules are recorded as being absent from the cirri of Liothyrina arctica, Liothy-
rella wva, and L. blochmanni, and present in Lfioth?jr'i'na. witrea, L. affims, L. stearnsi,
L. moseleyi and Liothyrella fulva. In other réspects the spicules of the arms of the
present species differ widely from those of the five last named species, being perhaps
most like those of L. moseleyi, but differing in th‘l.t the main plates are confined to the
dorsal sides of the arms. The shell resembles in beak characters the type of Iﬂoﬂn/rella'_
Sudva, but is broader than that spec:les and also differs in its truncate front mar, gin. In
this vespect it resembles Terebratula moseleyi: Davidson, but it is less broad than that '
species. It approaches in shape very closely some examples of Liothyrella tateana
(Tenison-Woods) from the Tertiary of Table Cape, Tasmania, but has a less advanced -
 beak, the foramen .being labiate in the latter species. L. tafeana, moreover, attains a -
more pronounced biplication in m‘my %pecnmens whlle in the umpllcate stage it is more

sty ong]y folded.

" LIOTHYRELTA ANTARCTIEA (B]O}‘}l?i?an;’.'-?‘) |
(Plate XV, figs. 8, 9, plate XVH[ ﬁgs 65, 66)

-

‘ ]906. I/Lotkymrm antarctica. B]ochmann Aool An7 BA. \‘(\ pp 692—~69‘3 i '

fig. 1.,
1911.  Laothyrina awmrcffir‘a Eichler, Deutsche Sudpolal ]L,\ped Lbo] Bd.

1V, Heft, TV, pp. 386-388, 397-400, Taf. XL, ﬁgc; 14, Taf. XLITI, )
hg% 13, 19, 20, Taf. XLLYV, ﬁgs 25-34. ' :

Habitat.—Station 2 ; lat. 66° 55" 8., long. 145° 21" K. (oft Adelie Land), 288-300
fathoms, 28th December, 1913. S_ea-,bottom,' 00ze ; temperature 1:8° C.

A small series of specimens from Station 2 is ascribed-to this species with some -
. confidence, not only because of the general agreement in shell characters, but. also on
account of the close resemblance of -the spicules t_o-thoée ‘of L. antarctica described by .
Eichler. ~The following description applies to the largest specimen of the series: -
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The shell is broadly ‘ovate’ with rounded sides pﬁséing’gradually into a rounded

. front. "The greatest breadth'is a little in- front'of the middle.- The hinge line is of
_ moderate breadth’ and obtusely angled. The convexity, in which the ventral valve

assumes a slightly’ lalgel share, is only moderate. There is a slight tendency to dorsal
uniplication, revealed chiefly- by the arching of the anterior ‘commissure, but also by a
slight flatteiing towards the sides of the dorsal ‘valve. The beakis rather short, sub-
erect, without pronounced beak ridges, and is truncated by a fairly large epithyrid
foramen, which is marginate with a well developed pedicle collar within. The growth
lines are not well. marked, and there is.an almost obsolete- faint ladml striation only to
be dlscelned with a. magnlfymg lens : '

In the dorsal valve the septum is not ‘conspicuous, but méy be clearly seen by.
holding the shell up against a strong light. . The loop is short, extending forward ‘only
tivo-sevenths the -léngth of' the valve. The transverse band is relatively broad and
presents two folds-directed- ven“mally with a groove between them. The erural bases
are longer -than the sides of the loop, and the crural processes occur right at the end of A
the hinge plates. The-crural bases diverge rather rapidly and are raised above (ven-
trally of) the: hinge plates anteriorly and gradually descend to their level about halfway
to the umbo.  The hinge-plates are concave ventrally.- The cardinal process is low and’

No spicules were observed in the sinuses ot the ma,ntle or in the cirri, and they
oceur only spomdlcdlly in the body walls. In the arms they are well developed, con- -,
sisting of a row of massive stellate main plates on both dorsal and ventral sides of the -
arms, and a row of pyramidal cirri soclés at the base of the cirri on the dorsal side only.
Both rows of plates vary consider ably from place-to place, the cirri socles \in places
losing their .pyramidal shapé by the development of & large spine 1h place of the base of .

the pyramid, and take the-appearanc¢eé of a cross. The main.plates-are roughly stellate. ,
with a small central disc, which is occasionally perforated by small “ windows,” while

the rays have a- tendency. to bifurcate.” The lateral branches in both series overlap'
one another. The general shape and the relationships of ‘both rows of spicules agree

‘with those described.for L. antarctica by Eichler; thongh not so well in the shape oft . ..
- the main plates with the figure given by Blochmann.” Tn a young specimen of 6 mm:

the éil;l:i socles continue from the dorsal side right ‘to the proximal end of the ventral
side -of -the side arms, 4.e., somewhat further than in the cases studied by Richler.

."The dl%ovuy of thl% species off Adelie Land represents a considerable extension -
of its range, the previous specimens bemg all obtained from the Winter %tatlon of the

LIO’I‘HYRFLLA NFOZFLANTCA sp. -nmov. . .
(Plate }\VI ﬁgs 36 37 38; plate X VI, ﬁgs 51, 524 plate XVIIIL, ﬁgs 61, 62 64) -

. Habitat—On a flat stone entang]ed on a ﬁshmg lme of 200 fa,thoms length Cook °

Sh'(ut‘, off: Wellington, New /ea]and ol Lo
"20218—C Vo, TV, Parr 3, -
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.About forty large and several minute shells. belonging to a new species of
Liothyrella were found on a large flat stone brought up on a fishing line, in Cook Strait..
The depth cannot have exceeded 200 fathoms and may have been much less. Me. T.
Iredale, who kindly examined the assoclated molluscs states that they are distinctly
of shallow water facies, and plobably from not more than 50 fathoms in depth. The
specimens | had been. rotting for a fo1tmght before they were obtamed by the Dominion

Museum.

". The shell is la,rge pale horn-coloured to‘white, and-broadly ovate in shape w1th a
* blunt ‘beak and a slightly truncate but gently rounded front. . The _hinge lme 18 -
moderately broad and strongly angled at the dorsal umbe. The conve\lty is cons1de1able
the greater.share being assumed by the ventral valve. There is an obscure broad
median fold in the dorsal-valve, flattened on top anteriorly, and a corresponding very
shallow anterior sinus in the venmal valve giving rise to a flattened dorsally directed
arch in the anterior commissure. The beak is-short, sub-erect, with blunt beak ridges
and a large eplthyrld foramen which is labiate with a well developed pedicle collar -
© within. The pseudodeltidium is not entnely concea]ed by the-labiate foramen, and-is .
" of one piece, rather low, moderately broad and concave drsally. The umbo of the dorsal”

-valve is considerably mcmved, and is hidden by the pseudodeltidium. The: su]idce of
"thé shell'show numerous fairly stlong glow’ch lines, and a very fine wavy mdlal striation, -
only clearly visible in a favourable light by the aid of a lens, but occasionally distin-
gulshable by the naked eye.  The dlmensmns of the specimen chosen’ as holotype, are-—
Tength 47 mm., breadth 42 mm!, tluckness 29 mm

!I\

~ The loop Is s]lolt extendmg forward little more than one- qumtel the length of -
the dorsal valve. . The crural bases are relatively long and project above the narrow
_hinge plates for nearly their whole length, being inclined slightly towards one another.
. The. crural processes occur at the anterior énds of the hinge plates, and are long- and
pointed. - The remainder of the, primary lamelle are very short. - The transverse band
is‘of.only moderate length with a ribbon narrow at the-points of origin and in the middle,
Imt swelling out-anteriorly on each side. It ‘is.strongly arched ventrally, the top of
the arch. being flattened for a short distance. The cardinal process: 1s’ maderately
_ ‘,developcd but ‘appears prominent. owing to the incurving of the dorsal umbo.t The -
”t]nead like posterior dorsal septum is clearly mirked, but does not show thr ough the’
shell, which is moderately thick, and not mar Ledly gmoved inter nally fm the receptlon
of the p'ﬂlml sinuses. '

The sinuses of the m‘mt]e are .narrow and not, - consplounus in the dued shell
They send out many branches on each side’ dltermtely, and bifurcate repeatedly near
the front margin, the branches umtlng near the margm with those of-the adjoining
© sinuses. Splcules are present both-in the sinuses and in the branches The body walls
“are biaced with large interlocking spiciles,. Which -are’ more massive in the dorsal than
‘the ventral portion; those of the dorsal body wall consist in the middle of large plates-

with dorso-ventral elongdtlon of theu rays and w1th tew wmdows, passing out on

1
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the sides into stellate plates \Vlth spiny rays and large central discs presenting md,ny
“ windows,” and finally into more. .slendel, much branched, irregularly shaped, plcl.t(,b
resembling the latter, but with the “ windows 7. so developed as to destroy the appear-. .
ance of the central disc. The plates of theiventral body- wall agree with the second and
' thud types above dcscubcd for the dorsal body wall.

The bplcules 6 the arms and clrrl, on the othel hand, are re]it.ivdy very slender.
The raw of ‘main plates is stoutest on the dorsal side at the plouma,l end, and these
consist of 1r1-efrula,11y stellate pla,tes of three or four primary rays, which qulckly branch
and béar spines, th(, branohes having a tendul(,y to curve to assume a dorso- ventral
direction. Thesc main: plates have at ﬂrst & small centml disc with oécasional small
& wmdows, and when- followed dlsmlly are seen to bccome more and fore slender,
common forms near the end of thé arm bemg four- rayed stars like a Southern Cross |
or thlee -pronged splnes of swastika shapc ~ Similar forms but of decreasing size persist
on the ventral sides of.the arm and in the splral arm, whele stlll simpler forms with
‘assegal or boomerang bhdpes ogeur. : a

-
S

'[‘h(, cirri of th(, 11111@1 row bear no spicules, while those Ut the outer row PUbbLbb
small, distantly-spaced, bpmdle -shaped rods. Into the base of the latter row “of clrri.
there project small 1rregularly pointed , but’ hequcntly pyr(umdaul Pl.mtcs in"a fa,lrly','
. definite row, which fails on the ventral SIde, ‘except quite sporadically. It is scpara.ted"f
from the row of main plates by an, mtelmedmte series” of larger, similarly shaped plates,,
often 1esembhng a twicc-barbed’ (uww ‘Head with the pomts directed towards the cifri.,
’l‘hls intermediate series, wluch is  almost but not quite 1ciemb1(, to @ smcrle row,
' persmts on the ventla.l s1d(, almost to the pm\mml end '

[’hc row of pla.tes at the base of: the ClI‘lI appe(us t0 be. homologous with thc nore
massive cirri socles of smaller shells. In-the presence of the intermediate row, howéver,
the. arrangement of the spicules presents more resemblance to that shown by Liothyrina
vitrea’ than' by Liothy Jrella ava. The shell ¢haracters, however, and particularlythe
presence of-the dorsal miedian septum and of the fine radial ornament prove the closer
relationship of the species with the latter. The. slender development of the splculcs-

of the arms seems 1in this species dnd Liothy Jrella fulva to’ be a function of size. "< -’
e
The spccles is dlstlngulshed from other recent Lzothyrellw by its dreat s1ze, a.nd_ '

Is to be compared: w1th fossil. forms in the Oamarulan of New Zealand such as L. gmmda/
(Suess) and L. oamarutica (Boehm) Wlth the forier it - .agrees in Iength, but is. not
quite so broad and not so angled at the sides. It agrees more nearly in shape Wlth the
" latter;- but is- shghtly broader, with- broader youthful growth lines; and-has a labiate
instead-of a marginate . doramen. L. oamarutwa in addition is irequently more’ strongly'
~folded- tlmn any. examples of the- present species. - ' S '

The young shell from Foveau:\ Stralt descnbed by me In 1915 as Lwtkyrma, 8Py -
' possesses stout cirri socles and much more massjve spicules in. the ¢lrri, . and s qulte‘
probably not the young of the - present specle.:,
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A Famaly - FEREBRATELLID King.

Subfamzly - MEG'ATHYRINE Dall.

AMPHITHYRIS grmus ROV,
Cenotype AMPHITHYRIS: BUCKMANI Sp. nov.

Shell plano-convex, with beak characters similar to-those of Platidia, viz., ventral
valve w1th _sharp beak ]_‘ldg(}b meeting in an ape}. -dorsally of which there is an open
trlangular delthynum dorsal valve with a semi-circular foramen. rephcmg the umbo.
The" pedicle opening consists of a trlangulcu delthyrivm behind and a semicircular
“foramen in front, and the very short pedicle issues .perpendicularly to the flat dorsal
valve, enabling the Shell to lie close against its support with the convex limpet-like
* ventral valve uppermost. Buckman (1916) has shown that the foramen in terebratuloids
‘may shlft ventralwards of the beak rldges from the hypothyrid to the epithyrid
position. In this and other similar cases the iord,m;,_n has moved dorsally, resorbing
the dorsal umbo. The name of the genus is intended to indicate the position of the
foramen in respect of th'o valves, and this type may be. called a‘mpb?'thym'(l

The genus is dlstmgulshed from Plamdw by its more primitive lophophore and -
brachial support. The lophophore is in the stage termed by Beecher (1 897) the schizo-
_10ph0us, with mwardly directed cirri, 4.e., the lophophore is relatively large and reniform,
with a simple 1nvag1nat10n in front dlwdmg it into ‘two lobes as in Argyrotheca. 'The
lophophore of Platidia 1s much more complex, oonslstlng of a small median posterior
lobe or disc around. the mouth with the cirri directed ventrally and outwards, and two.
' larger symmetmcal anterior lobes with the cirri direted dorsally and outwards. The
lophophore in passing from the posterior into the two anterior lobes becomes twisted

on.itself. For.a more detailed account. the ‘description of Fischer and Oehlert (1891)
should be cansulted. .Beecher has cited Platidia as possessing the zugolophous type
of lophophore, which is an intermediate stage- between the schizolophous and the plecto-
lophous, the latter being. the final stage in the. Terebratulacea with w well'-déveloped
median dorso-ventrally rolled spiral arm, Thé lophophore of Platidia, however, departs
widely from the zugolophous stage as represénted in young examples of the Dallinine
in'the so-called Platidiform loop stage, and represents a special type of its own.  Fischer:
‘and Oehlert (1891). have pointed out that a dorso-ventral rolhng of a splml arm Is
precluded in this genus by the restriction of ‘the visceral cawty imposed by the ﬂattemng
of the dorsal valve, and that the lophophore has had t0 develop n ’che plane of thb
commissures, :

Ampkzth Yris dlﬁers further both irom A'rgymtheca and Platidia in its bmuhml
support, which_consists solely of & centrally situated; fairly high, median septum, with
.- no trace of descending or ascending branches of a loop. For the rest the lophophore 18
supported by spicules. In Argyrotheca there is a calcareous band roughly parallel to

* thé ‘sides of the shell, correspondlng to the prlma,ry loop of higher forms. In Platidia
the septum is placed more posteriorly, and has in‘consequence a shorter prlnlary loop,
and in addition a pair of prongs'at the top of the- Septum :
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Awphathyris 1s thus .comparable to Argyrotheca in its type of lophophore, but

. has a more primitive type of brachidium, and in addition differs in beak characters,

Argyrotheca hiving & hypothyrid foramen. It i$ comparable in shape and beak characters
to Platidia, but-has & more primitive type of lophophore and brachidium. The only

"~ other gerius in’ which’ ‘amphithyrid beak characters are attained Is Muhlfeldtm In

M. truncata the dorsal umbo is only slightly notched, the dorsal valve is still convex’
and the lophephore is plectolophous. In M. monstruosa and M. echinata the dorsal
umbo is deeply notehed and the dorsal valve 1s flat or even shghtly 011c.we, while

. nothmg 1s known of the lophophore "The loop of Miihifeldtia is, of course, much more

.Ldvaneed

Am; phuh yris must be pleueed' at preecnt in thc subhumly Me ogaéhyrmw whleh
includes those members of the Terebratellidee whlch have not advanced beyond the.
eehlzolophous stege of lophophore together with M egatkyms itsell in which the lophophore
is pyteholophous, v.€., with additional lateral lobation. It may be questioned, however,
whether Platidia is correetly plaeed in the Dallinine, and shnuld not be lega,rded as fhb_
final member of a subfamily which should include Amphithyris and Arg pyrotheca (in pert)
Platidia differs from all other members of the Dallinine in its loop, lophophore and beak
characters and in the possession of sPieuleS Argyrotheca australis (Blochmann) has

‘prongs rising from the septum very similar to those dlspleyed by Platidsa, and differs

in‘its brachidium only in possessing short crura and long and strongly eulved primary
lamellee.  The lophophore, which is unknown, may confidently be expeeted to be
intermediate: between the simple schizolophous type and the type displayed by Platidia,
Maga,sella, wncerta, Davidson, whleh Fischer and Oehlert' refer with doubt to: Platidea,
has hypothyrid beak cha,ra,cters, and its loop_rese;llbles that of Platidia but lacks the .
in_fqr!gs on the septum. If adult, it appears to constitute a new genus in the above.
series. ‘

The onl'y other speeies at present fefemble to Amphithyris is: Terebratula senvinulum
Philippi, which was considered by Davidson (1887) as a synonym of Platudia anomzoides,
but.which Fischer and. Qehlert, (1891) recognise as generically distinct, and perhaps a
species of Custella (Argyrotheca). This species has amphithyrid beak characters, a
schizolophous lophophore, and apparently no primary loop lamellee. It was placed: by .

v]jﬂ;Vi_dS.O]_I in 1852 in his new genus Morrisia, the type of which was left ambiguous.
Davidson’s first gave a diagnosis and figure of the shell now known as Platidia anomiovdes

but gave no name, and then added is belonging to the genus Morrisia seminula Philippi. |
It was, therefore, a case of a genus with two genosyntypes, Platidia.anomioides indicated .
by the diagnosis and figure, and Morrisia seminula indicated by name, but not definitely
stated to be the type. Later in the same year Davidson recognised the ambiguity, and
definitely selected Platidia anomioides as the type of Morrisia, which thus became an
absolute synonym of Platz'd@'q, founded earlier in the same year. . But for this unfortunate
choice of Davidson’s it would have been possible to employ Morrisia for the new genus .

~ here described and to avoid:the introduction of a new name,
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< AMPHITHYRIS BUCKMANL sp. HOY.

. (Plate XV, fig. 29';"‘1')1m' XV, ﬁg. 3'5)_

Habitat. —With Liothyrella neozeian tea on a stone cntanglt,d on s fishing line of
200 fathoms ]cngth, Cook Strait, off Wclhngtnn New Acaland

" The shell is broadly sub- orbicular or Loundly sub- uut&ntrul(u, with an ubtubely
angled bea.k and a’ broad, nearly stmlght hinge- hnc, the gmatest breadth being about
the nnddle of the shell. The ventral valve is féebly convex, and the dorsal valve nearly
flat, the (Jumnnssulcs being straight. The beak ridges arc sharp, and mect in an obtuse
apex, which has not been .notched by thc foramen. The pedicle issues through an
opening composed partly of & large open tuangul(u delthyrmm in the ventral valve,
and partly of a large semicircular notch in the cardinal edge of the dorsal valve replacing
the dorsal umbo The surface of the. ventral valve is. ornamented WIth fine rased

radial ‘hines. - The' punctation: of the shell is ﬁne, ‘and the pore density in-the vcntml"
valve 160 The dlmenslons of the shdl are »—Length 5 mmn. broadth 5mm., tlucl\nubs.
125 mm: - :

. The hinge teeth are situated at- t;hc anterior edges of the delthynum and ‘are
small, and’ not supported: by dental p]atus There are a few splcules in_the sinuses of
the Ventral valvo - T ’

]

¥

" The cardinal border of the dorsal valve s notched by a scmwlroulm fmamcn _
between one-third and one quarter the total w1dth of the valve. At the posterior corner$
of  the foramen two short socket ridges pm]e(,t shght]y beyond the cardinal -border;
leaving two small semicircular linge sockets:at.their outer-sides: ““There is no sign of
crura or primary loop lamelle. A simple thin septum, highest at its posterior ‘end
arises from the median line a little in front of the middle of the valve. - The lophophore
is reniform’in shape, occupying five-ejghths- the length of the valve and. seven-tenths
of its width and has a slight forward indentation near the {or(mlen, and a dcep postemor
mvagma.fmn in-front where it passes behind: the septum. It -contains a single row of-
cirri, which were btmngly coiled towards the interior in the dead shell, and give a'scrrate
appearance to the outer border of the lophophore. The. cirri are apparently dlwdcdxby
numerous transverse partitions. - The lophophore-is: supported by a tow of spicules
usmg obliquely outwards from the floor of the valve and from the top of the septum.
These spiciiles continue all the-way around the lophophore and are most crowded behind
the mouth, but in front of it there is a space free froni them, bounded on each side by
two large splcules which pass back from the posterlor base of the septum like two large -
prongs. S cT e '

~ - Further material is necessary. for a better kﬂow'ledge.of the viscera and- the
- muscles. The single s speclmen had been dead and rottmg for & fortnight before.it came
into my hands. co R e L '

N
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"The $pecies” differs” from Amiphithyris seminula (Philippt) in the. presence of the
radial ornament in the ventral valve. That species has moreover a smaller dorsal
foramen and a smaller and less invaginated lophophore according ‘to Phlhppl s figures
as repmduced by Davidson.

' Sub/'amily -MAGELLANINZ Beecher.

. The subfamily Magellanine includes a number "of genera with loops of a pre-
Magadiniform, a Maga,dlmform a Magelhform Py '[‘erebr&telhform, or a Mdcellamfm n
pattern, or of a pattern dérived from one of these, each genus attaining its final lonp
form by a series’ of metamorphoses eorresponding to all of the above patterns which
précede it in the order above stated. " Thus the genus Terebratella passes’ through pre-
Ma.ga.dmlform Magadlnﬁorm and Magelliform loop stages durlno development ‘There
are, however, a number of different stocks which have by similar but mdependent series
of loop metamorphoses. attained Terebratelliform.or Magellaniform loop characters, and
it has "been found that some’of these stocks can be .satisfactorily distinguished by
characters of the beak and cardinalia. A study of the fossil forms of New Zealand and
Australia with regard to these latter characters indicates that therc are.other forms
with Terebratelliform .or Magellaniform lo'.rops"which‘ cannot be placed in any- of the
known genera, and the samie is. probably true of some of.the recent spécies that have
been placed under Terebritelle and Magellania. * Comparisons of.the fossil or-of the
existing faunas of the various southern lands and seas.cannot. possess” much  weight
until these different stocks have been distinguished.

*In the present éollection . there are two - ‘species for which new.genera become
necessaty. Tliese 1 propose as follows :— = - Co B
(yrothyris, genotype quo&kym MAWSON sp nov.;’ Md.und.Il(‘ Island, lnop-
fcnbmtelhtorm - :

Szethofhwzs, umtype Stethothyws uh‘le Jl sp- nnv, Ototamn, New /ea,la.nd
* loop nmgelldnlfmm R '

Gt/roﬂuﬁas stands n mnst of its chm acters: but ween. Pm‘]zywmqas and-Terebratella,
“but in beak characters it différs.from both. . These two last, genera-have a mesothyrid
foramen - with fairly ivell-marked beak ridges, wheréas in  Gyrothyris beak ridges. are -
pmgtlc ly absent.. There is a difference between. thé. hinge teeth.of Terebratella and.
Magellania on the one hand and. Pachqmaqas and Neotlyris on the o‘rhel to which
attention hd% not plevmusly been called. . In. the former pair | the hinge teeth are ‘rather
slender and spring from the over hangmg dorsal sides of the posterior part of the ventr al-
valve. Their bases are not g1eatly swollen and do not mtenupt the inter nal cur vatmc.
of the valve at the pomts of origin, the inner “and outer &.miaces bemg appr omnntely.
parallel: Tn Pachymagas and Neothyris the hinge teeth are Luger and spnng from
swollen .bages which’ deparb greatly from pmal]ehsm to “the onte] surface -and con-t
sider ably réstrict the beak cawty In Gymtkyﬂs the teeth 1esemb]e those of Paclzymagns

A
in these Iespects ‘ e R
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I n Terebratella the ‘septum joins the cardmaha without. bifurcation ‘and theé
hinge trough is enclosed by two flatly:inclinéd and excavate hinge plates. The cardinal
process is confined to the .umbonal region and is transverse. The cavities between the
hinge plates and the floor of the valve also penetrate to some extent under the floor.of
the hinge sockets. In Pachymagas . no such cavities exist, and theré are no excavate
hinge plates.  The floor of the hinge sockets is a raised solid platform at the posterior
“end of the valve. The septum _bifurcates before ‘reaching the cardinalia, the. socket
ridges are ‘swollen and firmly united with the crural bases, and the hmge trough lying
between them is more or “less completely- occupled posteriorly by a plomment cardinal
process. In Gz/mtkyws there is no cavity below the hinge trough or the base of the
hinge sockets, both being floored by a solid platfor m. " The septum bifurcates ua,n()wly
on top just béfore reaching the cardinalia, but’ the hmge trough is shallow and obtuse.
The cardinal process is confined to the nmbonal region and is transverse as in Te-fébmtellq.

Gyrothyris vesembles Pachymagas more than Terebratella but: differs from the
former in the. absence of beak ridges, the:shallowness of the hinge trough, and ‘the
transverse nature of the cardinal process. . Further, ¢ erothy*ris'mawsom possesses a
radial ornament which has never been observed on any species of Paclyinagas. The
genus is probably of similar antiquity, for in the lippermost Mount Brown' limestone -

of - the: Weka Pass dlstnct, ,Canfe1.bu1y, New. Zealand, there is an unnamed species with
exactly ‘similar‘shape and beak characters, although larger in size and without radial
dn_uhnent.: The age of the rock. in which it occurs is” Awamoan, probably” Upper
Miocene. . ' S .

" All the other recent species with: Terebratelliform looi) from the southern seas
appear with one exception to be correctly referred to Terebratella, viz., T.. dorsata
(genotype) T. dorsata submutica Fischer and Oehlert, T'. sanguinea Leach; T'. sanguinea

var. Thomson, 7. rubicunda Sow., T. cf. Magella carinata, ‘Thomson, and T. wmayi
Blochmanh. The above list omits t.he doubtful Terebratella mbzqmosa ‘Dall,* concerning
which very little is known. The exceptlon referred to is Terebratella sp. Jackson (1912)
from the Burdwood Bank, in which Jackson states that the well deve]oped cardinal
plateau is fixed to the bottom of the valve, and depresseéd longitudinally in-the form ot
i trough.” "The cardinal process. is Terebratelliform, the foramen. apparently sub-
mesothyrid with - discrete deltidal plates _and - with aell- masl\ed beak ridges. 'Fhis
species appears to helong to a new genus. ‘ ' '

Stethot]u/ns approaches Neothyris most nearly i its beak arid "hinge characters,’ '
it it appears to be]ong to an older stock which attained Magellaniform loop characters
mdependently There can be little doubt that the various species of Neothyris have
developed froin species of Pachymagas of the type of P. paﬂcz (Hutton) T'he earliest:
known species of Neothyris, N. novare von Theri ng,: appears in the Awamoan of New
Jealand The Pachymagas parki group flourished in the precedmg stage, the Hutchin-

soman although thelr range is somewhat gleatel whlle Sfetothyms uttleyz 18 confmed S0

* De. Dall. ha.s kindly re-examined the cardinalia of this speclos uud states in litferis that they dre T‘_rebmtelllform, .
and not Terebratiform. . )
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far as present knowledge goés, to the Ototaran, which is a still carlier stage. The ventral
valve of Stethothyris wttleyi shows no_great diffetence from that of Neothyris, the foramen
- being rather small, mesotﬁyrid, attrite, with fairly well marked beak ridges. The
hinge teeth.are rather small and the bases not greatly swollen, except in old shells, but
the .beak cavity is considerably vestricted by a general posterior thickening.of the shell.
The muscular impressions are well marked, as in Nw[lz Yris, \Vlth a 1albed median ridge .
between the adductor impressions.

In the dorsal valve (Plu.te XV, fig. 26) the scptmm'bifm'oates narrowly before
joining the cardinalia. There is a solid raised platform at the posﬁel'idr end of ‘the shell
above which the cardinalia rise and below the surface of which the hinge sockets axe.
slightly count,e]snnl\ There are. o excavate. hinge plates. The crural bases are
considerably swollen, lymg within the diverging -socket ridges, and they nearly. ‘unite
posteriorly, leaving between them a hinge trough which is long, narrow and shallow.
The cardinal process consists of three parts, a slightly raised central boss similar to that
of primitive Pacquaqas (cf. Thomson, 1915, No. I, fig. 2a) and two lateral swelhnrrS'
which ‘project on each side of the umbo and’ d,f} first mght seem to be backward con--
tll]llﬂflOllb of ‘the socket 11dges L ' '

The pmicrpal differences between the cardinalia of Stethotkyris and Neothyris
nmay bc summed up by stating that in the former the hinge trough is shallowel and -
. longer and the cardinal process less advanced, not filling the hlnge trough.

t

In the only example of Stethothyris pectomhs (Ta,te) in which I have been. able |
to expose the cardinalia, there is a.similar arrangement of- the parts (Plate XVII, fig.-
60), but the hinge trough is almost non-existent apparently owing to abnormal growth.
Neither the crural bases nor the lateral paits of the cardinal process are.so swo]len

. “In “Stethothyris anmntzca sp. nov. the caldma,ha almost exactly 1ep10duce those,.
‘of 8. pectoralis, with the difference that the hinge thllO‘]l is well defined and the cardinal
process a” hittle less advanced, being transverse and little different ilom that of .
Terebratella.
By the recognition of this genus it now becomes possible to obtain a clearer idea -

of the history of the forms previously placed under Magellania. Rhizothyris, so far as .
is ut present know n, is confined to the Oamaruian of New Zealand, [R. rhizoida (Hutt.),
R. curiose Thomson] and the dlder Tertiar 'y of Australia [R. corioensis (McCoy)] and
. did not survive into the Wanganuian of New Zealand, although possibly, as 1s suggested
below, it may have survived to a later date in.other areas. Stethothy yris oceurs in the -
“Ototaran (middle Oamaruian) of New Zealand (S. uttleyi Thomson) and the older -
Tertiary of Australia [S. pectoralis (Tate)], and still survives in the Antarctic seas”
(S. antarctica). Neothyris first appeared in the Awamoan (Upper Oamaruian) of New
Zealand [N. novere (von Thering)], was abundant in the Wanganuian of that country
[N, ovalis (Hutton), N, campbellica (Filhol) and other unnamed species], and still lives

in the New Zealand seas (N. ovalts, N lenticularis (Desh)] ]lfagellania, 15 not found .
*20218—D Vor. 1V, P.m'r 3.
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eithér fossil or recent, in New-Zealand, but occuts in the seas of Australid “.'[lll?é‘jlqr'ugsce}'zs‘
(Val)], the Macquarie Tslaids (see postea), and the Antarctic (M. joubini Blochinann),
and in South-America. How far back into the Teitiary of Australia it extends is nét
yet exactly known, but some-of the Table Cape fossils are undoubtedly true Magellaniae.

.There .are still other stocks as. vet undlﬂmenmated in the -older 'lelthu) -of South
America (md Australia., '

]

r

The position of many recent species commonly ascribed to” Magellania is difticult
to decidé from the published descriptions and figures, because at the time these were

" made the characters,of the beak and ‘cardinalia were not considered of such importance

as those of the general shiape, the terminology employed in description did not lend . -
itself-to exactitude, and no great care was employed in depicting these characters.

In Magellania, Stethothyris, and Neothyris the foramen is mesothyrid, while in

" Rlazothyris it is permesothyrid. The chief difference in beak characters between

Magellaiia and Neothyris lies in the sharpness of the beal ridges, which are always more
obtuse and less pronounced in Magellania. .Anomia venosa Solander is o species with
beak characters more like those of Neothyris than Magellanie. The cardinalia depicted
- by Davidson (1886, plate V11T, fig. 5) seem to be  Magellaniform, but the description and
hgules of Fischer and Oehlert (1892, plate X1, hg 16) indicate rather a Neothyroid type,
although the ‘cardinal process recalls that of Rhizothyris. Until the cardinalia have
been redescribed from a modern standpoint, this species is best left in Magellahia sensw
lato.* Tercbratula fontainer d’Orbingy has much external resemblance to Neothyris
ovalds, but 1 ha we been unable to glean (mythmg about, its type of cardinalia in the
]1telatule available to me. As it is 1eg¢1ded by some as a synonym of May Jcllmmb
venosa, it is also temporarily placed in Mageliamw sensu lato.

lValdheunm Aerquelenata Davidson possesses cardinalia which from Davidson’s
ﬁgmes (1880, p]ai:c 11, figs. 8, 9; 1886, plate X, figs. 16, 17) are neither Magellaniform
nor Neothyroid, but recall in the simple unbifurcated septum those of Rlizothyris.
The figures for the most part indicate a niesothyrid foramen, but in one (1886, plate X,
fig. 8) the foramen appears to be permesothyrid. There is thus uncertainty as to
whether  this species is-referable to Rhizothyris or belongs to a distinet stoclk.® The
- Kerguelen specimen figured by Hichler (1911, Taf. XLII, figs. 7, i, b, ¢; Taf. XLI1I,
fig. 16) has a submesothyrid, foramen and apparently Magellaniform bdldllld]ld, and
appears to be the young of a quite distinct species, probably a ‘true Magellania. Until -.
a better specimen is forthcoming to serve as a type, it is:not desirable to rename 1t.
The cardinahia of Magellania fragilis Sinith have not been described or figured, so that -
it is impossible to place the species. In general, however, "the shell of Magellania s
more fragile than that -of * Neothyris or Rhizothyris. -Finally Waldheimia wyvillei
Davidson is a species whose cardinalia as-figured by Davidson (1880, plate LI, fig.
l3b';_-1886,'p1at-e X, ﬁg. 6).do not agree with any of the ]mown types. '

Lt
*"T'he examination of sp(,cmu,ns recently received indicatgs that the cardinalia are M mg(,ll'uufoml but Lhu foramen
is bgconnng pcunwothyrlcl (January, 1918) . 8

. H
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«* Genus STETHOTHYRIS Thomson, 1918. -
" | STETI:‘HOT_HY.RIS' I#TTLE_YIl sp. n_m;; ,‘
CoL : o (Plate XV, figs. 27, 28.)

*In order to Base a new genus on this species, it is necesqary to give here a brief’
dmmmms The internal parts have already been described. The shell is of moderate
size, elliptical, with frently rounded sides and a truncate front. The hinge line i 15 of
moderate breadth and obtusely angled. The lateral commissures are ne‘trly stralght

. but the anterior commissure shows a flat- bottomed ventral depression of moderate
. width, corresponding to which there is a shallow anterior median sinus in the dorsal

Vltlve and an obscure median fold in the ventral valve, flattened anterlorly The valves

~arc moderately and nearly equa.lly convex, the orea.test thickness of the ventral valve

being about the middle, and of the dorsal a little anterior to the middle of that valve.
The beak is of moderate length, sub-erect, with fairly prominent beak ridges and a rather
small mesothyrid foramen.” The deltidial plates are hlrly high and are transversely
strinted, often with a pmmment medlan cord. The species differs from S. pectoralis
(’l‘atc) in its much shorter median dnrsal sinus, its less incurved beak and cnrrespondmgly
less convex p%eudndeltldmm and its broader hlnge hne

Type. locality. —Tuft band, Weston’s Quarry, ‘v“v eston, near. Oamaru, New Zealand.
Hotizon Ototaran, probably Lower Miocene. The species was discovered by. Mr. G.
Uttley,.after. whom it 1s m.med o \ K S

The ho]ntyp(\ 18 nnt ’rh(, spemmcn here ﬁgurcd and Is In’ the Dominion Museum
\\Tc]lnwtnn -

STETHOTHYRIS ANTARCTICA Sp. nov. _
(Plate XV, figs: 24, 25, 26; plate XVI, fig. 39)

v Habitat:—Station 10; off Shackleton Glacier (Davis Sea), 325.fathoms, 29th
January, 1914. Sea-bottom,.ooze ; temperature 1_‘-65°, C. ' - :

The material consists of the united posterior end of both valves, and a separate-

fragment apparently of the anterior and left side of the ventral valve of the same

specimen.  The shell was evidently larger in size than any known Antarctic spécies,
and must have been 50. mm. or more in length. The ventral valve is strongly convex,
and the dorsal much less so. "The beak has only.niodemtely pronounced -beak ridges
and u fairly large mesothyrid foramen. The dorsal view of the tnited parts strongly
recalls that of Magellania venosa as figured by Fischer and Oehlert- (1891, plate XI,
figs. 12, 13), but the characters of the cardinalia of the dorsal valve prevent an association
with that species or with Waldheimia kerguelensis Davidson. The septum bifurcates-
narrowly -before joining the cardinalia, and the two branches, instead of uniting with
the crural bases, as in Neothyris, Tun backwards towards the cardinal process, which -
is small and transverse as in Magellania. The'socket ridges are very imassive and broad
posteriorly. The branches of the bifurcating septum overhang-somewhat on each side,
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as if in process of evolution to hinge plates -of the. Magellaniform type, but the process
is not far advanced. . The shell substance is thick, and the pores rather large and circular,
with a density of only 60 to 70 on the fragment of the anterior border.

 The type of cardinalia above described agrees so nearly with that of Stethothyris
pectoralis Tate (plate IL, fig. 2 ) that there can be little doubt the two species are congeneric.
Although the material ‘is fragmentary ‘the charactels of the cardinalia render the
' 1dent1ﬁcat10n of more perfect examples easy, and for the pur poses of convement reference

I venture to give the spemes a name. : N

Genus GYROTHYRIS Thomson, 1918.
G:YROTHYRIS MAWSONI $p. nov.
- Y- .~ (Plate XV, Figs. 1,234, 5.}
- Habiitat. —One mile off south end of Macquarie Island.

Shell ovato-triangular; with a nairow beak and rounded sides and front, the
latter slightly produced.* The hinge' line'is narrow and strongly curved.” The dorsal
valvé is only moderately convex, with stéep slopes near the umbo, and an indistinct
frontal sinuation. The ventral valve is strongly convex posteriorly, becommg flatter
in front, and has an indistinet median fold. - The commissure is straight on tlie sides
and shows a‘broad, shallow ventral depression in front. * The beak is of moderate length,
narrow but swollen, erect, and without pronounced beak ridges. * It is truncated by
a foramen of rﬁode"rate ‘size, apparently mésothyiid in position and attrite in condition.
The pseudodeltidium is almost hidden, and is low, narrow, and concave. The surface
- of the single specimen is much obscured by encrusting  bryozoans, but shows: fairly
strong growth lines, and an- obsolete radial costation a little more prominent than that
.present in Terebratella rubicunda and of similar fineness. This radial ornament is not
- brought out in the illustration owing to lighting of the specimen from both sides. Owing
to the enorustmg organisms, the pores could not be counted. . -

The characters nf the 1ntellor and the lelntmnshlps of the Speclcs have becn
- deseribed abnve :

(fenus MAGELLANTA Bayle, 1880.

(:enotype TEREBRATULA FLAVESCENS Val,

Lo MAGELLAN[A JOUBINI Blockmann
(Plate XV, figs. 6, 75 plate XVI, figs. 33, 34, 41.)

1906, Magellania joubind Blochmann, Zool. Anz., Bd. XXX, p. 697.

1907. ]l_[qgellanw suleata Smith; National Anmlctlc Expedition, 1901 1904.
‘. . .-Natural History, Zoology; vol. 11; Brachiopoda, -pp. 1, 2, figs. 3, 4.
1908. Magellania joubine Blochmann, Zeitschr. f. ‘wissensch. Zool., Bd. XC,
p. 609. - : : ~ -
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1911. Magellania. joubini Eichler, . Deutsche Siidpolar-Exped. 1901-1903, .
' Bd. XII (Zool. Bd. IV), Heft. IV, pp. 388-390, Taf. XLII, figs. 5a—c,
_ 6a, b, Taf. XLIII, figs. 17, 18, Taf. XLIV, figs: 23, 24.
1911. C'm.npages joubine Hedley,‘ Commonwealth of Aﬂsﬁrali_ai._ Fisheries.
Zool. Res. F.1.8. “ Endeavour,” 1909-1910. Part 1, p. 114.

- Habitat. —Station'2, lat. 66° 56" S., long: 145% 21" K. (off Adelie Land), 288-300

fathoms, 28th December, 1813. Sea-bottom, ooze ; tempemtufé 1-8° C.

Station 3, lat. 66° 32’ 8., long. 141° 39" K. (off Adeli¢ Land), 157 fathoms, 31st
December, 1913, Sea-bottom, oozé ; temperature 1-62° C. ‘

Station 8, lat. 66° 8" 8., long. 94° 17% K. (Davis Sea), 60 fathoms, 27th January
1914.  Sea-bottom, red.alge and small rocks. '

The only adult shell of this species from Station 3 may be described as follows .
Shell in shape resembling a lozenge with rounded edges, considerably longer than broad,
greatest breadth slightly posterior to the middle, rapidly tapering to a narrow, nearly
straight front, the sides. uniting with the front in marked angles. Hinge line rather
broad and very obtusely angled. Dorsal valves lightly convex, flattened on top, ventral
valve stfongly convex with a bro;ld median [old.- Anterioi ‘commisgsure, with a shallow,
broad ventral sinuation. Beak of moderate length; erect, beak ridges rounded but
distinet, foramen of moderate size, mesothyrid, attrite; pseudodeltidium rather narrow
and low, concave. Surface of valves marked with numerous strong growth-lines
crowded anteriorly, giving rise to a lamellar structure Shell substance thin, pores

: very large, 96 to 108 to the square mmn.,

The Toop s relatwe]y as {mglle as the shell, and pfu ted cn‘mely from the crura,
in an effort to remove the arms and other soft parts, but 1t was observed to be of- typlca.l
Magellaniform pattern, with a very slender ribbon. The septum extends barely to
the middle of the valve. The excavate hinge plates are narrow and steeply lnchned ’

-and the cardmal process is small.

The above specimen differs ‘somewhat in outline. from the forms of Magellania

: ~ goubine previously described, but it possesses the chief distinguishing characteristics

of that species, viz., the thin shell with large pores and the strong concentric * sulcations.” )
These features thus appear to mark off from other species of M ageilama a series of shells
e\hlbltmg considerable variety of form, and it seems best to group them togethel under

Cone SPOGlLS . *

Y

The other examples from Stations 2, 3, and 8 are all young or half-grown ghells,
but ‘they are all easily distinguished from the other associated spécies by the coarse
puﬁctation of their tests. One of 9 mm. in length from Station 8 has.a pore density
of 124. Some of these specimens enable the younger stages of the loop to be observed,
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.the youngest being in the, Magelliform stage. The chief peculiarity of the. series lies
in the obliquity of the attachment.of the jugal band in the Terebratelliform stage, and
of the remnants of this band.in the Lﬂ]‘].y Magelilanifor111<stages, one of which is shown
on plate XV ﬁg S

MAGELLANTA - MACQUARIENSIS sp. nov. - '
(Plate XV, figs. 13, 14, 15, 16, 17, plate XVI, fig. 40.) -

H abztat —0n beach above pr esent high-water level, Wireless Cove, nolth west end
of Macquane Island over an extent ot mlle. "—H. Hamilton,

Some thirty specnnens ot this polymmp}uc spec,les were obtmned “tbOVG the
normal high-water on' the beach of Wireless Cove, but as several of them contain the
_dried animal it is e\fldent that they were recently cfmt there by a hlgh seq,. "plob.mbly

duri ing a storm. : ,

.

XV, ﬁgs. 13 and ].:), but 1.oundly ovate shellg wlth a 'b.‘Qﬂd ‘_}1_mge_- lme .mcl..
- slightly produced front predominate. The growth lines inall cases indicate de\'relop-
* ment from a roundly ovate form, but in a few cases the adults are much longer than
broad, The specimen chosen as holotype has the io]lowmg dimensions —Length
26 mm., breadth 24 mm., thickness 15 mm. The shell figured in plate XV, fig. 15,
is the only one showing a truneate front margin, which is due to a sudden reduction
anteuolly of the broad ventral fold. The diversity 'in form taken together with
the’ frequency of unsymmetrical and dlstorted shells, may pr obably be correlated with
diversity of enviionment such as is to be found in a'shallow and stony bottom within
range of current action.* S ‘ . L

.

The dorsal valve is only moderately convex, but the slopes leading to the umbo
-are steep. There ;is a median sinus which is genem]ly rathei narrow and shallow,

giving rise to a simply curved ventral sinuation of the anterior commissure. In a feiv

cases it is narrow, but fairly deep, and again i others it is broad dnd s]n]low causing
_a nearly flat- bottoméd ventral sinuation in the anterior c_omnnssum. The vential
valve is more convex than the dorsal, and presents dn obscure median fold.”  The
lateral commissures ‘mje stmigh't.‘ . : L .

The beak is of moderate length, i1s sub-erect to ervect, and bears fauly strong but
blunt beak ridges. The large rounded foramen is mesothyrid in-position and attrite

in condition, but it is not completed dorsally by the deltidial plates, ‘which are dNCIOtC

In every case, allowlng the dorsal nmbo to project into the foramen: =~ - - .

T -~

The test is moderately thick, and is generally in a rough condition extéri.oit.]‘y.

The growth lines are prominerit, and there is no trace of radial or 1nment The pores .

_ are of moderate size and number 108 to the squate mllhmet]e IR o

¢

PREEY I « -4 SRS .- T ae Ly 3., . RN
* Distortion of brachmpodq is freqm ntly cuusul by the hy Hettlmg in the mnnt,h of a lmrm&, the dmmt,lm nf which
is too small-to nccommodate the-adult shell. - This i3-well exhibited in the'series of Liothyrella: neozelahica, desiribed above.

R

T
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In the ventral valve, bhc hmge teeth 'spring from the sides of the- valve, -and are
not suppm ted by dentdl plates The uudm‘mhg_ septum (Llld_ loop of the-dorsal valve
are all typically. Pw’LLge]lamfoml Comi)méd with Magellanta flavescens,, the septum
is short, the hinge plates broader and less pointed in-front, the cardinal process-broader,
and the loop more delicate. In the fully grown bpeumen no trace of ‘rhe connecting.
band with the septum remains, not even in ‘the f01m of a projection on the dorsal side
of the primary lamell, but in a specimen of 13 mm, n length the Connectmg bands
almost reach the septum as two needle like spurs. A young-individual of ¢ mm; in
']ength is in the Magadiniform loop stagf, R - - T

. The species with which Magellania macquariensis,is to be compared 1s undoubtedly
Waldhcinaa sivathi Pleffer from South Gemghm, known from a siiigle individual.” Some
of the' Macquari¢ Island bpecunenb agree in many respects with Pteffer’s figure, but
they - ]d(JI\ the antéerior, indentation of tlmt species, and the youthiul growth lines are
sub-or bl(,ul(n instead of being elongatéd ovate with a straight front. 'Further study
will probably reveal other differences bet\yeen the ,species, the internal .characters of
Waldheumnia smithe being as yet unknown.. o

Genus TEREBRATELLA_d’'Orbigny, 1847,

Genotype ANOMIA DORSATA Gmelin.

[FREBRAILLLA SANGUINEA (Leaclp )

1814. lerebmtula saniguined l;ea,oh Zool. Mlsc » p. 76, tab. \\\’11]
1817... Terebratuld-cruenta Dlllwyn Descnpt Cat. Recent Shells, vol 2 p. 295.
1841, Terebratula zelandica Deshayes, Revue Zool. Soc. Cuv., p. 359.

1846, Terebratula mbm Sowerby, ThEb Conch., vol. 1, p. 345, pldte LXVIII,
figs. 9-11 (not of Pallas).

1852. Terebratella Evansvi DrLVldbOD, ch Aool. Soe., p. 77, plate \lV figs.
| 7-9. o

1905. lwebmtclla san, Jumw, Hutton 11411:; N 7. lnsb vol 37, p. 447

(}J01 Iullcl bynonymy consult Dd.VldbUll Trans. Llnn boo, \Ul 4, pt 2 p -817,
'1687 dl]d Suter, \’l(m N/ Moll., p 1074, 1913.}

LA smgle specnnen of 7 mm. length dledged in 40 hmthoms flom the east of
E JldCl by Island, Auckland ]slands by Mr. Edgar-Waite, agrees well with young examples
of the common ‘New Zealand species Terebratella .sangumea It ‘has not before been
recorded from t]le outlying islands of New / ealand. ’ N

T EREBRATELLA’ VEL MAGLLLANIA sp. . ’
ST (Plate XY, figs. 11, 12) '“

) Hab;'iat.—Stati_on 10;" off. Shackleton Glacier ,(Davis Sea) 325 fathoms, 29th
January, 1914. - Sea-bottor ¢ doze, temperature 1-65° C. .- -
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‘of the Magellaniform pattern with narrow and short hinge plates.
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- The single specimen is small, translucent \\-'hite,\broadly ovate to lozengc-slmpe(’l
in- shape .with a broad obtusely angled hinge line. The sides are rounded, passing
without a marked angle into the slightly tiuncate but gently rounded front. The,
convexity is moderate, the ventral valve taking the. larger sharc.. There is a faint
anterior median sinus in the dorsal valve producing: a ventrally directed sinuation in
the anterior commissure. The beak is l)lu_.nt, short, sub-erect without marked beak
ridges, truncated by a submesothyrid foramen which opens into a delthyrium only
partially closed by lateral deltidial plates. The surface of the shell is smooth, with
feebly developed growth lines, not crowded anteriorly, indicating a youthful shell.
The pores are moderately large, but nut ':U large as 1n fl[ jJoubun, the pmc dcnuhy
being low, only 70 per sp. mm. . o .

. The loop 1s'In a late Terebratelliform stage and extends forward to three- qlldltelb
the Iength of the dorsal valve; the ascending branches are broader than the descending,
and occupy on.ly onc-third the breadth of the valve. The septum and cardinaha arve

\

As the specimen is appz‘ufently not fully grown, it is uncertain whether it should
be referred to Terebratella ov Magellanic. In shape it lies between May, Jellama Joubini.
and M. fragiles Smith, a nd is broader than specimens ot the former of the same length,
and narrower than growth lines of the latter at the same length. From M. joubini it

is further distinguished by the absence of the strong growth lines of that species and

by the smaller pores. ~Although the less developed beak characters, as compared’ with
M. fragilis, might be considered as due merely to its youth, the more advanced folding
‘in so much smaller a shell shows that it cannot be the young of this bpecles It is
probably the young of a new species.

l Dlmcnslonb—hength 13 mm., breadth 11-5 mm., thickness 6-5 mm.

BL\G.I;JLLAN{A. () sp. -
(Plate XV, ﬁg 23.)

. Hatatat. _Statlon 2, l(Lt 66° 55" S. ]ong 145° 21" K. (off Adelie Land), 288-300 -
fathoms, 28th December, 1913.. Sea- bottom, ooze ; temperature 1-80° C.

A series of small specimens, from 6 mm. to 12 mm. in length, and all obviousl-y
young shells, must apparently be referred to a new species. As in the case of the last
described specimen, the generic position must remain tincertain until adult shells have
been examined. None of the present series have passed the \lagelhfonn btage, and
they may be 1e’remb]e to ﬂ[agella Terebratella or ﬂlagellama o

« The qugest bpeQ1111e11 (length -12-mm., breadth 10 mm., thickness 5 -mm.) 13
regularly ovate with a linge line moderately broad and obtusely angled. The con-

‘vexity is slight, the greater part being taken by the ventral valve. “There is no marked

sinus in the dorsal valve, but a gentle and broad ventral sinuation in the anterior com-
missure. The beak is short, sub-erect, with moderate beak ridges and a relatively
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large ‘mesothyrid foramen' not separated from the dorsal umbo by the deltidial plates;
~which are small and discrete. - There are-rather prominent growth lines in the first half

. of the shell, and again at three-quarters,. the 1cnhundel of the shell belng smooth.. “The
pore denblt,y 18 80 per sq. mm.

© The . septum 1:3 long and ]llllOf:lUllb behiid w1th cardinalia o[ the Mdgellamfoun
~pattern. * The loop is in the 1 ‘\]d{:elhfmm stage '

The other- bPCCUllCHS agree neaﬂy enough in all essential chamotc]b but are on
the whole broader. - They show a. pore denblty of 70 to 87,

" The smallest specimen of 6 nim. in length descrves prLidl mention. 1t was dt
first thought to be a specimen of Macandrevia in the P](Ltldlfoun loop stage, but it does
not possess dental plates which were observed in an undoubted’ Macandrevic of the
same length in the present collection (see below), and moreover it possesses Magellani-
form. hinge plates. It must be regarded as in an abnormal 1 \I&gmdmltm m; loop stage
~ In which thc primitive hood has not yet been converted into a ring while the attaohment

of the primary Lunellac has become very oblique and nearly reached the poswlon usually
atta,med in the Magelhfoun stage. This specimen shows a tendency to a stlalght tront
Cand i 13 perhaps a different species 1 from the others,

Subfarmaly Darianiae Beecher.
Genus MACANDREVIA Amg, 18;)9

Genot ype lEREBRATULx LRANIU\I M iller.

o _. - MACA\TDREVIA LATA sp nov.
' (Plate XVL, fig. 44; plate XVIL, figs. 46, 47, 48, 49, 50.)

Habatat —Station 10; off Shackleton Glacier (Davis Sea) 325 hthoms, 29th
January, 1914. Sea. bottom, coze; tempemture, 1 65° C.

Matemzml one fragment of a dead shell and ught spcclmens taken ahve, of Whlbh
unly four are fully adult. ; SRR

The shell 1s broadly ovate, as broad as long, and In ShaPO most resembles
Macandrevia americana Dall (1895) and M. vankoﬂcm Blochmann (1906) but is even -
_broader than these species, and differs from both in possessmg a Stldlght instead of a
rounided front. The hinge line is rather short and obtusely a,ngled Theé ventral 'valve
is-moderately convex and the dorsal valve flatter, the species repeatinig in these respects -
the proportions of M. americana and differing from M. vanhofjen. “There is no marked
fold: or sinus on either valve, and. the commissures are practically plane, but.a tendency
to anterior retardation of the .Cincta type.is perhaps evidenced by a slight anterior
flattening along the ‘middle line of each valve, giving rise to the straight front. This

ﬂattcmng 1s, however, rather more pronounced on the dorsal valve. -A. similar
#20218—E  Vou,. IV, Pagr 3, . )
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-

,phenomenon has been: described in M: crantum by Fischer and Oehlcrt (1891, p. 72),
while a: straight front is also exhibited by.. M. cranella Dall (1895). On-the other hand
M. diamantinae Dall has a well-marked ventral uniplication. I

The beak is short, and sub-erect t erect, as is usual in species ol this genus.
Beak ridges are not well-defined, but appear to point dorsally-of the foramen, which is
thus permesothyrid in position. - The foramen, however, merges dmsally into an ppén
delthyrium, with only very feebly developed lateral deltidial plates.  Within the beal
there is'a deposit of callus, resembling a pedlcle collar, but Glosely applied to the bottom
of the valve, passing up in front htemlly into. the dental platcs, which support small
teeth. " A similar deposit of callus is described by Dall in M. americana, while in M.
cranium it is figured, althoughi .not desorlbed by Fischer and -Oehlert (1891, plate V;
fig. 10 ). Thedeltidial plates are vely ieebly developed and less promlnenb than in
M. .americana. -

Tn the dorsal vilve, the loop is long, thul‘din‘g fo,rwaids three q‘mu ters the length
of the valve, when'it is sharply recurved and gives off a few stules on each SIde The .
transverse ‘band 'i§ narrow, its greatest width of the loop dccupying only fmbout a ﬂmd
of the breadth of the valve. The average breadth of the ribbon does. not exceed one

millimetre, except in the neighbourhood of the cruml processes, whlch point ventm.l]y .

inwards and are approximate. The crura are very short and spring from crural bases -
which are fused laterally on their outer margins with the short, widely diverging socket
ridges.  There is no median septum in ‘the adilt shell, {v}iile the hinge plate is represented
by two lamellae which descend steeply from the inner sides of the crural bases to the
floor of the valve a little more than one mm. on cdch Slde of the nllddlb line, and are
. excavate anteriorly on -their outer ‘sides.” These - Tamellae -appear to be continuous
across the floor of the valve along the middle line of the valve, closely applied to the
bottom, extending back right'to the nelghbourhuod of the umba, and forward beyond
their lateral free anterior edges for a slightly greater dlsta,nce In front of them there
are three ralsed threa.d like. lines e\tendmg forward.a short distance. ’

_ The surta.cc of the shell i§ smooth, with only occasional trioes ot a tadial orndiient
sitchi as is described. in the’ next species. The lines of growth -are mostly very fine, but
a few well-marked growth pauses may be seen on'all the specimens: ~ The:shell substance
is d_eh(,dte There are 80-112 pores per sq. mm., the pore density being somewhat
va.rla.blc on the same speumen, “but a little lower than i in M. vanhoffens (120-132) though
in view of the variability in this respect displayed by species of M acmulrevw oo much
lmpormncc must not be (Lttac,hed to such dlﬂcrem,ub C

- The above described pecuhamtws An thu bmk characters, dental . P].d.tt,b .md
cardlna,h& seéms to be common to all species of M acandrevia,® and are-alone suflicient to
establish the generi¢ position .of-any shell. The direct evidence -of. t.hc‘l\la!.‘cu.ndreviaﬁ
type of loop development is, however, Jorthcoming in the presen_t specles,.a specimen of

A Thomson, 1916, No 2, P a0‘7—003 and tht, ﬁgures of M. wnhoﬂcm b) Elchlcr (1911, ln.f \LL[ hg ‘) d;
Taf..XLIIL, fig.-14," . - . . . .
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6.mm: length belng in.the.. Pla.tldlform etage In thls.speelme’n»the,dental plates.are .
already developed and there. is no.-anterior median ridge in the ventral valve such as
occursin young stages of species of the AMa:(]ellciniwae; In-the dorsal valve.the elevated
septum does not reach as far back as the cardinalia, and the. hinge plates descend
steeply from the socket rldges to the floor of the valve much as in early stages of
. Térebratella ribicunda (Thomson, 1915, No. 2). The next smallest specimen of 11 mm.
length has just passed the Terebrataliform stage and shoﬁrs no trace of the septum.

Tlie dimensions of the specimen cliosen as the _holotype ate :—l‘ength 24 mm,,
"breadth 22 mm., thickness ‘11 mim. A tendency to a straiglit front, i8. noticeable on:
speécimens ‘2s small"as 13 mm. in length, but thé specimen of 6 mm is regularly rounded
with a dorsal valve qhght]y broader-than lohg. " ' - '

MACANDREVIA VANHOFr'ENI Blo’chmmm '
(Pln.te XV, ﬁg 10; plate \VT flg 43 plate XV[I ﬁO’S 57, 58, 59)

1906.  Macandrevia v(mkoﬁem Bloehmnnn Zool. Anz , Bd. XXX, pp. 696 -697..

1911, .]l]acmzdrema, vanhoffent Eichler, Deutsche Sudpolar Exped 1901-1903.
© " " Zool., Bd. IV, Heft. TV, pp. 391-392, Taf. XLII, figs. 8a-b, 9 a-d, Taf,
- XLIT, figs. 14, 15, 21. - R

Habitat. —Station 11 oﬁ Shaoldeton Gla.cler '(Davis Sea), 358 fathoms, 3lst
January, 1914. Sea- bottom, 00zé. ‘ T '

The single adult she]l 1s of modela.te size, whlte in colour, and is rather broadly
ovate with rounded sideés and a shghtly triuncate front which is gently rounded. Itis not
so broad as Macandrevia lata and differs fron that species’in the narrower and rounded -
front.. The hinge line is broad’ and curved without a marked angle at the dorsal umbo-’
The ennveuty is moderate, the Ventral valve assunnng a slightly ‘larger share. " The

“folding is similar to that described above for M: lata, except that the ariterior flattening
" of the valves is'not so pronounced The beak oharacters and dental plates do not differ
from those of M. lata, and. the cardinalia are of the same ‘pattern, but. the hinge plates
are more appr oxmmte at thelr Dbase and there is a smfa.ll swelling just in front of the dorsal
umbo which seems to represent a fecble c‘zrdrml process. The loop extends to three-
fifths the length of the dorsal valve.. The deseendlng branches describe gentle outward:
_curves from the middle line, making a total width of about one-third the width of the
*valve. ‘The-ascending branches are missing. - The shell substance is thin, and* the
interior has a4 nacreous fl.ppearanee The growth lines-are fairly prominent, and there is
in addition a fine. but 1rreguhr radial ornament whmh in"the interior takes the form of
. faintly 1mpreesed radial’ grooves, most noticeable at A shott distance on éach side of the
* flattened middle longitudinal part of the dorsal valve. A fine radial ornament has béen
described by Dall in M. craniella, from which the present species differs by its’ greater
breadth and less truncate: front., No such radial ornament has been describedl_for M,
vanhoffent, but .it is{.ppésib]e that it, has. been overlooked. It seems safest meanwhile:to
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ascribe the present specimen to that species, as ‘the’ general shape 1s the same, and it was
obtained from a neighbouring locality. “The: pore ‘density variés from 115- 120 ram. near
the middle of the ventral-valve,.a valve dlﬁermv but sllghtly from. that-observed -for 3.
vanhoﬁem, viz., 120-132.. .

The dimensions of the specimen are :—length 20°'mm., breadth 17 ‘mm., thickness
9 mm. : ‘ C L ‘

From the same locality there is an immature specimen of 11 ‘mm."in ]ength
which also shows the I‘ldlal grooves on one side of the interior of the dorsal valve. Tt.
is relatively broader than the adult, and is a little broader than the. growth lines of the
latter at the same length, but is doubtless to be referred to the same specles

. Similarly a fragment of a dorsal valve, 4 mm. in length, from the same locality
~ also shows the internal radial grooves. The loop and one side of the hinge are broken ’
off, but there are the remains of a septum placed posteriorly but not reaching to the umbo.
Obviously this fragment belongs to o voung stage oi the same Species in the Phtldlform
lonp stage. '

M acandrevia vanhoffent differs from M. americana in being slightly narrower and
less convex, and also, if the present species is correctly identified, m pnssessmtr o fine
adml ornament.

Habitat. —Station 10 off Shackléton _'Glacier (Davis. Sea), 325 fathoms, 29t]i
January, 1914. Sea-bottom, oozé. Tempemture, 1-65° C. ' T

From this locality there are four.adolescent shells differing from the specimens
‘of M. lata occurring at the same locality in a less amount of frontal truncation combmed
with a more marked radnl ornament. Three of them agree nearly enough in shape
with. M. v(mhoﬁem but the fourth (length 9 mm. breadth 17 mm.) is relatively neatly
as broad as M. late, although without the stralght front of tlmt species. It may be
regarded as a broad example of the present species.

Habe'tat.—Station 2; lat. 66-55.8. long. 14521 E. (off Adelie med); 288-300
fathoms, 28th December, 1913.  Sea-bottom, ooze. Tempemture 1 -8° €.

From this locality there ,is‘a small specin{en (length _13'0 mn., breadth 13 mm.),
of broadly ovate shape with a.rounded front, which.also displayes the mtem_al radial
grooves-in the dorsal valve. - Its pore density is 103 per sq. mm. A still smaller specimen
of 8 mm. in length is-rather narrower and also displays the radial ornament.

Both contain dental plates, the larger being in the Macandreviform loop stage
~ without a-septum, and the smaller in what must at present (though incorrectly) be
. termed the Terebrataliform stage with a septum whichi does not unite with the cardinalia.

‘These specimens must be tentatfvely- referred to as M. vanhoffens in the absence
of adult shells from this locality, and gréatly extend the range of the species to the East.
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PART 11

GEOGRAPHICAL DISTRIBUTION OF THE BRACHIOPODS IN THE SOUTHERN' SEAS.

PREVIOUS DISCUSSIONS.

The geographical distribution of recent: Brachiopods throughout the whole world
has been stated and briefly discussed by Suess, Davidson, Oehlert, and Hall and Clarke,

‘but at the time these discussions were attempted (1852.to 1892) many cases of

discontinuous distribution which have since proved to be cases of erroneous
determinations, were believed to exidt, and the conclusions reached were thus
lessened in value. Many of the ewrors in previous determinations were corrected
by Bloc]nimnn (1908),; who at the same time gave a most useful statement of the

sngmhcance ‘of the gene1 al facts of distribution.

In 1892 Tischer. and Oehlert gave an excellent -summary of the then known
distribution of the Brachiopoda of the southern seas, pointing out the unity of the
faunas of the Arctic and neighbouring coasts as opposed. to the diversity. of the
southern faunas. They grouped the latter into the: following zoological provinces :—
Magellan or Antmctlc New Zealand, Tasmania and Southern Australia, Cape of Good
Hope, and the Kerguelen Islands. The similarities existing between the Magellan,
Kerguelen, ‘md New Zealand faunas on the one hand, and the differences from these
displayed by the Australian and South African faunas on the other were qonght to be
explained so]e]y by consldemtlons ot htltude and temperature. '

Dall (1894) in descubmg Macandrevia americana pmnte(l out the pOSSlblllty of
a migmtlon of Brachiopods and other marine organisms along the, western coast of
America. “Tt may be obser ved that there is nothing to prevent the free migration
of northern forms into the South Pacific along the coast of the Americas. The writer

has alveady the evidénce to show that several species in'deep water do extend from
‘Behring Sea south to the vicinity of the Galapagos Islands, and, in the case of one’

species, -Solemya johnsoni Dall, more than a thousand miles further south. . With the
known great range of many Brachiopods, there' would be no apparent reason why..
species of the Panamic region, for instance, belonging to the northem type of
development should not c\tend their mnge southward, if oppor tumty arose.”

As ]acl\son (1912) has remarked, the prescience of this eminent Ammicdn
author has been amply ]ustlﬁed by the subscquent discovery of a Panamic Spemes of
Br Ldnopod Macandrevia diamanting Dall, oft Coats” Tand, Antarctic. :

Von Thering in 1903 discussed the history of the fauna of the Magellan region,
and gave lists of the species from Chili,” Brazil, and New Zealand. He pointed out
that the Tertiary Brachiopod fauna of Patagonia a,glecd more o]ose]y with that of
New " Zealand than with that of Chili, and argued that the Patagonian and New

Zealand Icglom wexe each umted to.an, Antmctlc contlnent at fhat tlme, hut that -

I
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Patagonia - was separated from -Chili by ‘a strait of considerable breadth.  The
present Magellan fauna was consmleled to consist in part of forms derived  from
the Tertiary fauna of that district-and in part-of recent immigrants from the north
atong the Pacific coast of America, and from the south (IKerguelen district) along the
coast of the Antarctic Continent. Von Thering recognised that the climate of the
early Tertiary in Patagonia was warmer- than that of ﬂ]e present, (hy

, - Blochmann (1908) dmcussed the. posslblhtle% ()t migr ation pmseqqed by Brachio-
pods and’ their lavvee,-and arrived at most’ interesting ('Oncluslons, which appeai well
founded.. "In the adult stage the. animals are fixed to some-object by their.peduncle-
and Tocomotion is precluded. '!‘-hev are frequently swallowed? by- fish, and may be:
subsequently disgorged: alive, but the chances of' their living in- the stomach of a fish/
while being carried any-great distance, and the further chance of both male and female:
individual: being: thus’ planted close -to. one another, are so small as to render.such a-
method of transference quite negligible. . T'her.e remains only the distribution effected:

during the free, swimming larval stage. In, this respect. a distinbtinn must, be, drawn |

-

between fﬁ,nqula and. Dasnmm (Sensu latg) on the one hand and the, rest: of the class -

on ﬂ]c other.,

Langula and Discina have pelagic ]aw‘e furnished \Vlth a mouth and a hmc‘rlonmﬂ
stomach. Nevertheless only one species, the deep-sea form Pelagodiscus: atlanticus; is
cosmopolitan in its distribution. The narrower distribution of otlier species is probably-
'conditioned by the fact that they are adapted to shallow bottoms in, whrm waters.
Discinisca lamellosa is frequently found in great groups, which seems to show that the*
larvee have not swum far, and the young of Discinisca Imms frequently - also rest on-

&du]t shells: ' _, - . o - .

So.far as is known, the larvie of Othel Brachiopods_are not pc]nglc, a,nd have
not been found in the plankton of higher levels of the sea. Blochmann has Kimself
repeatedly searched for them at the season of reproduction without sucéess around '
the. Norwegian coasts where Brachiopods are common, and’ he concludes that they

remain near the bottom and Settle down not far from their mother, This must

especially be the case for the deepel forms \Vhl(}h are below the effective action of .

. . . . .o

curr ‘ents. :

. The or ganisation of the larvee of the s species in qucstlon precludes a, long dmatlon,
of the free-swimming stage. "With the exception of Lingulad and Discina® they are
all, as far as known, -without a mouth and functioning stomach during this stage, and
must consequently soon come to ‘rest. Aptual observations on two s_pecles of
Terebratulina show that the larvie settle after ten 'to twelve days. ‘

From these facts Blochmann con(,]udes that the powm of ‘distr lbutlon of,
Blachlopods 1s very limited, and, that. the lar vic are unable to cross the ogeans from
one coast to another Only a few species live in depths of, over.2, 000 metres (v oughly

* Little is known of the larveof Crania. -
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1,000 fathoms) and a gradual migration across the deep oceans along the bottom s
impossible. for other species. The majodity of ‘the Blachiopods'are found. on the’
submarine slopes of the continents and the nelghbouung islands, and the deep oceana
are barriers whloh they cannot. cross.. '

Cases of dlS(,UlltlllllOllS distribution 'of ‘the shallowet water forms have thel ef01e
a profound significance. Thus the occurrence. of .DJ.SCOZ&(L wyviller, fﬂcazeila anedi-
terramea, Platidia. anomioides, and Bucalaihis ergastica in the "Antilles and: on - the
corresponding. coasts east of the Atlantic, together with the occurrence of other close]y '
.allied 'species on these opposite coasts and of two Antillean specles on Ascension Island,
can have only one explanation, viz., the occurrence of land connections or at least
shallow submatine ridges across the Atlantic in an earlier geological period.

In the case of the discontinuous distribution of the deep water species Dyscoliw
awgwiller in the north Indian Ocean and east and west of the Atlantic, together with
the -restriction of Chlidonophora to these two regions, Blochmann seeks a similar
- geological -expl;ynafion, viz., that in Tertiary times there was an open seaway between
the Atlantic and the Indian -Ocean through the earlier greatly. extended Mediterranean
Sea. The occurrence: of Kingena aleocki’ Joubin in the Indian OCCdll 18 snmlally‘
correlated- with the fossil occurrence of this genus in lﬁmopc

Before these conclusmus can be regarded as dehmte]y established, Blochmdnn
‘points out that more must be learnt of the structure of the larve and of the duration
of the free-swimming period in a lirger and more varied series of genera. Meanwhile
‘thcy possess a high degree of probability, and they suggest that a study of the .
distribution of southern Brachiopods may be a useful coutubutlon to the larger pmb]em
of the former.land connections of the southeri henubphet

.

Schuchert (1911), in discussing the palw_—ographlc and geological significance of
recent Brachiopoda, has analysed and discussed the - bathymetric and geographical
distribution of the recent genera. The districts recognised are a deep-water realin
and four shallow-water geogmphlcal regions as follows :—Boreal, Austral, Oceanica,
and Gondmm The analysis contains several minor inaccuracies, but these do not
greatly affect the main conclusions. :A more serious defect is the apparent assumption
that the origin of nearly all the southern forms must be sought in the north, but that
none of the northern forms originated in the south.  Yet the southern Tertiary faunas
were at least as rich. and varied as those of the north,:and there is httle reason to assume
that such was not also the case in earlier times.

_Schuchert follows Blochnmnn if)_p()stlllzzting a former land connection across the
Atlantic, the horthern shore Of ancient Gondwana and the southern strand of the
extensive, Mediterranean Tethys which reached from Central America to India. This
shore was broken up in the present south Atlantic region during the early Eocene, but
. In the mrly Tertiary there was an open seaway between the .Panama and Caribbean
regions and also free communication with the Indian Ocean. The genera of the northern
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Atlantic distributed themselves not only around the Atlantic coasts but also eastwards -
into the Indian Ocean, but- the principal drift was westward by way of the Antillean
region into the Pacific, and thence in the main down the west coast of Sputh America
into the Antarctic realm, whOsd waters were. then. much warmet. than they Are NOW.

Hemath yres is lbg‘hld(,d as ongln.tt.lng: in the Boreal region, where the fanuly
R/L Jnconellzdae 1s best developed since the Silurian. The four species of the Austral
region seem to have spread from Japan south through Oceanica, and thence by way of
- New Zealand into Antarctica. This conclusion seems based mainly on the occurrence
of the spocies Rhynconella grayi Woodward in the Fiji Tslands, but it cannot be regarded
as yet established that this species is correctly assigned to Hemathy yris.

) Therc are six genera restricted to the Austral region, viz., Agulh(wafa., Kraussina,
Bouchardia, Magellania, Terebratella and Megerlina. This region is faunally connected
directly with Oceanica. The other genera in these waters are regarded.as immigrants’
from Gondwana. Schuchert. has not discussed the different districts of the Austral
legmn or the {urmm land connections whlch have been suggestcd betwu,n them.

As Ibgd:ldb the deep-sca realm, Schuchert COIlbllldbS hom a consideration of the
deeper-seated forms whose geological history is known that the present deep-sea forms

as a rule did not begin to migrate to this habltat carlier than the middle Mesozoic, and

further, that this adaption is still going on. The’ truly abyssal forms, as Basiliola,
Chlidonophora, Frielein and Pelagodzscus, are probably of stocks even older than the
middle Mesozoic, and these genera may have begui their n.byssal march as eatly as the
beginning of tho Mesoaolu, tlu, period at whlch the oceans began to get exdccdingly
‘ deep T

In the subsequent dlscussmn it will be convenient first to consider the abyssal

fa,una and then to state in detall the distribution of the coastal forms accordmg to

geographical dlstncts,‘betom discussing fully the. mgmﬁcance of the snmlarltms and
dlﬁelenccs that, thesc various districts L\]llblt .

"

THE ABYSSAL FAUNA.

A distinction must be drawn, as SGhuGherh has pointed out, between deep-water
forms whlch frequent the margins of the continents, and typical abyssal forms which
oceur in the mlddlc parts of the great oceans as well. Of the latter there are only five
' _specles Lnown two "of ‘which Cklzdonaphom incerta (Dd.V) and Clzlzdonophom chuni
Blochmann do not aceiir in the southern hemisphere. - Neorhynchia strebels (1Dall) has
been reported only from the * Albatross ”” station, 4721, in mid-Pacific, in 2,084 f'tthums, ,
<rloblgerma, ooze, and -fronr Station 4709 southwest of the Galapagos group, in 2,035
fathoms, ooze. 'The other two spemes, Pelagodzsous atlanticus (I\Jng) and Terebmtula
Wipnillés Dav., have ‘a” widé’ d]StllbutlQll in both ,hemlspheres ‘The former ocours in
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‘thé north and Mid-Atlantic, off Coats Land, Antarctic, and in the Pacific’-Ocean at
‘various stations. around the énclosing coasts -and near the middle, at depths of from.
1200 to 2,645 fathoms. This great geographic range is no doubt due to the pelagic life
.of the larvae in the. free-swimming stage.. Terebratula wyvilles, which -most probably
~ does not possess a surface- livirig larvae, is found at depths of from 1,035 to 2,900 fathoms
off South Australia.and North Queensland, in the north-west Pacific, south-west of the
Galapagos Islands, oft Valparaiso and the west coast of Patagonia, and near the Falkland
TIslands. Tt is thus almost restricted to the Pacrﬁc, but appears to have spread castwards
" into the South Atlantic, as Blochmann observed, and westward to the Southern Ocean
south of Australia. This circum-Pacific distribution is in marked contrast to the more
limited range of other Pacific species inhabiting shallower waters, and helps to support
' Blochmann’s cont.entlon that for the coastal specles the deep waters form lmpassable

bamers

There are a. number of other southern forms mhabltrng depths greater than
1,000 fathoms in one or the other hemlsphere, but which nevertheless are not found far
away from the contmental margms Most of these oceur on the Pacific coast of
America, viz. i—— ' C)
Lwth ﬂma clarketma, Dall, 1,175 fathoms, (xulf of Panama, and 2 035 fathoms,
* south-west of the .Galapagos Islands. : ‘
Macandyevia americana Dall, 1,672 fathoms, Gulf of Pana.ma, and 122 fathoms,
off the west coast of Patagonia. ‘

Maccmdrema diamantina Dal] 1,175 fathoms, 'Gulf of Panama, 2,222 fathoms
~ off Peru, a.nd 1 410 fathorns off Coats Land, Antarctica.

Waldhezmm wyville: Dawdson, 2,160 fathoms oft Valparaiso.
A

‘ Besides Macondrevia. dwmantma and Pelagodzscus atlanticus, two_other deep sea
forms -are recorded from the Antafctic Coast, viz., Liothyrella blochmannt (Jackson)
and Hemzthyms sp. J ackson, 1,410 fathoms off Coats Land.

SOUTHERN' GEOGRAPHICAL DISTRICTS.

The map accompanying this report s designed to throw 1nto relief the areas of
" sea-bottom above - 1,000 fathoms, which may be taken as the approximate depth
lumtmg the seaward e\tensmn of the coastal specles 'The map is based on Stieler’s
Hand-atlas, which includes the results of the Valdivia. and Gauss Expeditions, the map
of the Antarctic published in « The Sub- Antarctic’ Islands of New Zealand,” and the
maps pubhshed by the varlous Anta.rotlc expedltrons including that by which the
specnnens ‘here described were obtained. The Australian Antarctic Expedltmn made’
a very valuable series of soundings and has greatly modlﬁed previous views as to the |

_ contour of the sea bottom south of Austraha ‘Very inany more soundings are necessary
*20218—F  Vou IV, Parr 3, : . ' : o
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in all parts of the southern seas before & map .claiming an& gieat degree of aceuracy
. can be prepared. At present it.seems possible to recogﬁise the following geographical
districts of sea-bottom above the 1,000-fathom line separated from all other districts by
seas of greater depth Those from which bmchlopods are known are. nnrked ‘with an
'therlsk

*Austraha, mcludlnﬂr Tasmania., - - - o . o

*New Zealand, including Chiatham, Bounty, An’mpodes Campbell, Auckland,
Lord’ Howe, 'and ‘\Imfnll\ Tslands. R

Kermadec Islands
*Mmcquaue Island. ‘

Y Jua.n Fernandea and S. Feh\ Islands

*South Amerlca mcludlnﬂr the l'nlkhnd Islands

*South Georgia. o
Sla.ndwlch Islands. - . S
Tri's’ta.(n da Cunha. .

Gough Island.
Bouvet Tsland.
*South Africa.” 3
' Madaa(mscal |
*Marion, Prince }demd a.nd Cr07ct Tshmds
“*Kerguelen and Heard Islands. -
*St. Paul and New Amsterdam Islands,
Balleny Islands. ‘ ' )
Peter Island. . . . IR
*The Antar ctlc moludmnr the South E:heﬂand and Snuth ‘Orkney Tslauds. |
Numewm other small reefs and submarine Tidges. '

‘The number of southern districts frofn which bm\chmpods have not. yet been
obtained 1s thus shown to be large, and the attention of future e\plormg e\pedltlons
may be directed . to ‘the desirability of obtaining dredgings in these areas. From a
scientific point of view more is to be rra,med by an expedition exploring the little known
subma,nne banks of the Southern and the Pacific ocean bottoms thai from o further
Anta.rctlc e\pedltlon If these banks have arisen by sub31dence _of previous lands,
‘remams of coa.sta,l faunas such as brachiopods are to be expected. If, on the other hand,

 they represent recent dmstmphlo uplifts of formerly deeper’ pormons of the ocean floor,
no such faunas can oceur, and they can be 1nhab1ted only by species with wbyssal range

.or modlﬁcatlons of such species. There is thus & p].wtlml method of testing the theory
- of the permanence of ooedn basms '
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THE AUSTRALIAN DISTRICT.
. The following speolc:, are found off tho Aubtmh.ul and Tdbl]ld nian, Coasts :—
Crania Suessi Reeve.—Off Sydney (typob) \ﬂabt Hod,d Reet, Qucunsld,nd

17-20 fathoms.

ngula TOSLF UM, (Sluu\)—Mouton B.zy (of Hod]oy 1‘)17) Indizin Ocean to
Jdpd.ll g ‘

QlleIlbldlld (hypo)

Lz’hgula ‘hian.s Swﬁinson.-Port_Jackson (Brazier). China Séas (type)

Lengula tumidula Reeve.——Moreton .Bay.(Strange). Phlhppnu, Islands (ty1>oj.'
 Lingula murphiana 'Kingb —Moreton Bay'(type). ' _ .

Ingula exuste Reeve.—Moreton Ba,y (type).

Cryptopora brazieri (D a.wdson) —Cabbage Tree Island, P olt gt(,pheub, NB.W,
‘ 25 fathoms (type); Mast Head Reef, Queensland, 17-22 fathoms;

cast of Cape Pillar, Tasmania, 100 fathoms; off Nlnety mile Bedoh,
Victoria, 40 fathoms. - : '
, A«,d/u,w coluria (Hedley).—BEast of Wollongong 100 f(l‘th()l'llb (type,) 3 lllllbb .

cast of Sydney, 250 id.thoms east of Ca,pe Byron, NS\V
fathoms. .

Terebratulina cancellata (Koch).—Western Austmlia. (typo) off Soutlf Aus-
tralia, 12-200 fathoms; Bass Strait; east of Cape Pillar, Twsmd,nm, )
100 fathoms; near Port Jackson, 3-7 fathoms.
 Terebratuling cavate (Verco). —Oft Cape Jaffa, South Australia, 130 and 300
fathoms (type); Port Phillip Heads. ' :
.lorcbratulwm radula (Hedley). —FEast of Wollongong, 100 fathoins (type); off
Ndrraboen, 80 fathoms; east of Cape Pllla,r, Tasmania, 100 fathoms;
off Wllson s Promontary, Victoria. : E
lucbmtulmu mdaata Ale\a.ndel (? of Reevc) —Western Austl alia, '. o
M Urravie - earata (Ve1 co). —oft Cape, Jaffa, South _‘A;Ubtldl.ll‘d. 150 fdt]lUl]lb
(type) 49 fathoms and 40 fathoms. S
Liothyrella fulva (Blochmann). —Twofold Bay, N.S. W 600 fathoms- (type);
cast of Cape Bymn, N.S.W,; 111 fathoms; nnlds east of Schouten

Isla,nd east coast of T‘zsnmnm 65 fathoms,' oﬁ Marla, Islaund Tas-. .

. mania, 65 fathoms

Argi Jrotheca, australis (Bloohnmnn) Capo ‘\Vlllouﬂhby Kangaroo island,
South Australia’ (typo) T

A? qgyrotheca may (Bloohma.nn) ——10 1111les east of Schouten lb]d.lld, Tasmaina, 50
fathoms (type) C T
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Kraussina atkinsoni (Tenison-Woods). —Long ™ Bay; Tasnm,nm 10 fathoms
' (type); Shoreham and San Remo, Victoria.

Megerlina lamarckiana (Davidson).~Dotible ‘Bay, ZPort Jackson,” Sydney
. (type); under stones at low water, Tamar.Head, Tasmania (Tenison-
Woods) and Wllhamstown, ‘Victoria . (Lucas); Frankston, Port
Phllhp, Portland and Western Port, Victoria ; -on the beach at Robe,
- and at Venus Bay, South Australia (Verco). '

Aldingia willemoesi (Davidson).—Twofold Bay, N.S.W., 120 fathoms (type);
: cast of Cape Byron, N.S. W 111 fa.thoms (Hedley) off Port Phillip

Heads (Wﬂson) - : ! :

Magadma cummgz (Dawdson) ~Type loua,lity ‘uncertamn; Port ltckébn
 Bass Strait; east of Cape Pillar, Tasmania, 100 fathoms; off South
Austraha 12— 200 fathoms,

Magasella  vercor Blochmann —Backsmlrs Pa.ssa,ge, near’ Adel.nde (typt,')
16-22 fathoms; -other South Austrahan localities, 40-200 fathoms;
Port Phillip Heads. '

. Campages furcifera (Hedley) —East of Ca.pe Byron, N.S.W., 111 fathoms (type).

Campages jaffaensis (Blochmann). — Cape Jaffa, South Australia,- 90 fathoms
" (type); north of Cape Borda, South Australia, 40 fathoms; cast of
Cape Pillar,” Tasmania, 100 fathoms ; outSIde Sydney ‘250 fathoms;
‘off Narrabeen, 80 fathoms.

T erebratella mayy (Blochma.nn) —EBast of C(Lpe Pllld,] Tasmania, 180 Fathorns _
o (type). . . A S '
_'M‘agéllama flavescens (Val.). —Type’ locality ainknown. Port Jackson, under
stones at low spring tides' (Brazier), 14 fathoms; Bass 'Strzlit;
in bunches, Western Port, Victoria, 6-8 fathoms; north coast of
Tasmania; South Australia, 6-100 fathoms (Verco).

Frenulina sanguinolente (Gmelin). —Port Jackson (Brazier); Mast Head Reef,
' 'Q'ueensland,. 17-20 fathoms ; Bird Is_land,'Coral Sea (Davidson).

In order to compare the Australian Fauna with that of the: Pacific Tslinds, it is
desuable to give a list.of the few species known from that region. |
Dzscm?,sca stella Gould. —Slnga,pore and Phlhppmes a.lso China, Japan and
Korea. :
Lingula rostrum’ (Sha\w').f—PhilippineS' and Moluccas; also Indian, Ocean and
Japan. ; : '
Lingula tumidula Reeve —Phlhpplneb and Austr(le,
Lingula reevei Davidson. —Hawaiian Islands. .
. Thecidellina mazilla (Hedley) -—Funafutl and New Hebmdes
Rhynconella grayz Wood_w_a,rd —Fl]l

1
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L ucaladhzs marrays (D&wdsun) Beytwgen "hermade'c':'ISlaiias and Fiji, 600
fathoms.. ' B B -
F fremllma sangumolenm (Gmelin). —New Cfmlednnm l‘oﬁ‘g"#,' Tahiti,i]:[()nblulu,
, Phlhpplnes, also Australia and Japan: ' o
T(,rebm{c,lla j:rzelea, _D<LVldS()Il (? ). Phlllpplnbb The ty-pe is from Halifax.
‘ Schuuhcrt considers t}mt thc Austral Regjmn 18 ulnsdy (,onnu,ted faunally with
Oceanica, but although the long eastern coast-line of Australia oﬁers a t(woumble, means
of communication, the above lists do not bear out his- contention. The presuu,e uf .
shallow witer species of Ling gula from Sydnby northward ‘certainly supports a fornier
land connection through the Tndo-Malayan® Archlpcld,go with the Phlhppmc Islands and
Eastern Asia. ‘Similarly the presence. of Frenulina sanguinolenta, which is also a'species
frequenting. warm and shallow wa ters, suggests former land conneGtions between North
Australia -and the Pacific Tslands. These two elements, however, do not belong
to the ‘Southern Australian fauna.’ developed between Sydney and South Australia,
which is a typical southern fauna . with " peculiarities of its own, and with
little if any _relationship to the present fauna of Oceanica. Crania, Terebratulina,
Liothyrella, Terebratella, and Magellania, are, as we shall presently find, .genera which
are widespread i the southern seas. Kraussina oceurs also at South Africa and Meger-
lina at the Island of St. Paul. . Cr Y ptopom and Arg Jrotkeca are not wpresented elsewhere
in “the "southern -seas, but. occur in- the Atlantic-Mediterranean. districts, and with
Kraussina-and Megerlina point to an old Gondwana land ‘element. which- did not réach
the American’ and Ant&rctlc coa,sts, and 1s absent from the Pacific Isl(mds Aetheia,
Murravia, Magadina, Campages, and Ald’mgm are not as yet known outside Australian
seas, but the first three occur ln the Oama,rumn of New Aea,la,nd, and Aethem d,lSU n
the Patagonian oi South Amerlca o '

-

" THL Nh\\’ EALAND DISTRICT

| The- iollowmg specles are .‘tound off the New: Acml&nd LOdbtb e D
Crania hutton? Thomson. —._Cook Strait. : : ‘
Hémi&hyris 'm'gm'cans '-(Sower,b'y). —Fovesux Strait to "Cook Str‘ait, 19-30

fathoms, Whangaroa Harbour (Murdoch), Chatham Islands (Hutton).
Laothyrella neozelanica Thomson. —Cook Strait, 50 fathoms or more:
Liothyrella sp. Thomson. —Foveaux'Strait., )
Amphithyris buckmani Thomson. —Cook Strait, 50 fathoms or more.

- Neothyris lenticularis (Deshayes). —Fove&ux Strait, 15 fathoms; off Oamarii,
35-43 fathoms (Suter) - on cable, Cook Stralt 90 fathoms (young)

' ”N eothyms ovales (Hutton) ——Fa.rewell Spit.

FE N T
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Terebratella rubicunda (Sowerby). - ~Foveaux Strait to Whangaroa . Harbour,
5-50 fathoms; under stones at low-water, Rangitoto Isl wnd (Cheese-
man); Cha.thd,m Islands ;- Auckland - Island. ‘ )

.Terebro&ella sanguinea (Leach). ——Stewart Island to Cook Strait, 5 30 fa.thoms
. Auckland Island, 40 fathoms. o

Terebratella sanguinea var. Thomson _Oﬁ Ca,pe Colwlle, 20 hthoms '

Terebratella sp., cf. Mrzgella carinate. Thomson. —Foveaux Str.ut

The New Zealand fauna’ consists ma,mly of wide ranging southcrn genera with
the exceptlons of Neothyris and Ampkithyris. The former is not known with oortamty
elsewhere, although some South American species_ have-in the-earlier part of this paper
been: compared with this genus. Amphzthyms is'a 'very primitive genus, presumably
of considerable antiquity, found elsewhere-only in the Medltermnea.n, and 1s doubtless,

- like” the primitive Australian genera dlscussed a,bove, an element derived from the
| ancient Gondwana coasts. I B

THE MAOQUARIE ISLANDS DISTRICT

+ The _only blachlopods known from: the Macquane Islands, which are- separated
from New Lealand by seas of over 2,000 fathoms in depth, are the new species descnbed ‘
above, M agellama MACGUATIENSTS Thomson, a.nd Gyrothyris wmwsom Thomson

f i

: THE KERGUELEN DISTRICT..

- The Kerguelen Dlstrlot mcludes herguelen, Heard, and McDona.ld Isldnds, and
some smaller islets, and i is sepwmted from St. Paul and Marion Island districts by seas
. of over 1,000 fathoms, and from the latter by seas of over 2,000 fathoms. The followln*r
brachiopods have been described from this group : — N . : .

- Hem@tkyms pyzdata (Dav1dson)—150 fathoms
. . Liothyris woa Davisdon (2.of: Brodemp) 150 fathoms.
. Terebratella enspergeni Blochmann.—20-30 fathoms.
 Waldheimia kerguelensis Davidson.—20-150 fathoms. . -
.M agellcmm kerguelenszs Eichler (7 of Dawdson) —10, fa.thoms

g

“This fauna 18 of typlcally southein type, w1th poss1bly a dlStlIlCthO stock .of the
Magella,nmce in" Waldheimia kerguelenszs DaV]dSOD. The Lzothyms uvd wlll doubt]ess~
prove to be a new species of Lzotk yrellays >~ T T e
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THE ST. PAUL ISLAND. DISTRICT. |

The St. Paul and Amsterdam Islands rise from a common base above the 1,000
fathom line, and are united with the Kerguelen group by a submarine ridge, which has
a broad top between the 1,500 and 2,000 fathoms lines, and for the most part 18 less
than 1,500 fathoms below the surface. The following spemeq are l\nown —

Lroﬂaymna winterr Blochmann. —‘371 fathoms.

i

Meqerhna davidsoni Velain, —Abund(mt at low water in the. 1nte1101 crater.

Mergerlina oceurs elsewhere only in Australia, but is c]osely related to the South
African Kraussine. A ver 'y slight elevation of the sea bottom would connéct the group
‘above the 1,000° fathoins line with the Kerguelen group, and a gleatel community of
fauna is perhaps to be expected. The differencé in latitude, amounting to about 10
degrees, s, ilowevel', sitfficient to account for the difference in the shallow water forms;
even if former connections had existed. ) ~

THE MARION" ISLAND DTS’J.‘RTCT

The. Manon Tsland Dlstuct consmts of a’group of Islands all rising from an
clongated east and ‘west submarine elevation” of less than 1,000 fathoms depth It
consists of Crozet, Possession, Prince Edward and \’[anon Islands, and is sepalated
from the Kerguelen group by a_submarine tmugh of more than 2,000 fathoms in depth,
whereas the seas between Marion Island and South Africa are less deep than 2,000-
fathoms. The distance between Crozet and Kerguelen Island is only 625 nautical
miles, and between the 1,000 fathom contours there is about.450 miles. The Marion
~ Island group has usually been m(,luded faunally with the Kerguelen group, but it seems.
 desirable to sep‘uate them in order to call attention to the dlﬂelences In their br achlopod
- faunas.- :

From the Marion [QIand group-the fo]]mvmg species are known :—

Terebratuling septenmawahs Davidson (7 of Couthouy) —150 tathoms
Terebratula moseleyi Davidson. —210 iathorm
Waldheimia kerquelensis D(LV]dSOD —150 fdthOIm '

Platidia anmmoules (Scacchi). —150 fathoms. ' ,

The occurrence of Platidia in this'southern station is smprlsmg, and if conf'nmed '
Becomes of profound sngmhcance ‘Before the récognition” of the generic distinctness
of Amplithyris one might have said that the beak characters and shape were so dis-
tinctive that Davidson could hardly, have been mistaken- as to-the genus. In view,
however, of the fact that Davidson considered Amphzthyns seminula a synonym’ of
Plahdta anomto:des the Marion Isldnd speumenq need re-examination: It is true that
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the ﬁcrure published by Davidson shows the typical loop of Platidia, but it is not; explicitly
stated that this specimen came from Mmlon lslamd, although the presumption is thmt
it did. , )

Platidia- anomioides has a. very wide mnge, being common in. shallow. water in
the Mediterranean, but extendmg mto 600 fathoms.in the Atlantic, where: it ranges
from the Shetland Tslands to the south of \’[mocco, and on the Amencm gide from
North Carolina to the Antilles. Dall has also ldentlﬁed Spem\mens from the Californian
- Coast. It is'known from the Miocene of the Vienna basin; and doubtfully from the
Oligocene of Italy.. It seems, then, to be a species of the ancient Tethys, which has
spread west ‘to America and through the ancient Strait of Paniama:to the Californian
coast. If the 1den’mfmat10n of the Marion Island specimens is confirmed,.it will also be
necessary to conclude that it has come from the Fastern Tethys, through the Tndian
Ocean, down the African coasts, or has spn?ead to the Tethys from. thé-andwana region.
In either caseit becomes probable that the Mation JIsland Group has in Tertiary: times
been connected, above the 1 ,000 fathoms line at least, with South Africa. Terebratulina
is also common to these two districts, and absent from the Kerguelen group. Waldheinid
kerquelenszs which appears to be a shallow water spt,mes occurs also in the Kerguelen
~ group, but the distance is not so great that tr ansportation.in the free-swimming larval
stage can be neglécted.in this case, although it should be noted that the prevailing
currents set in the: opposite direction. The absence of the South African genera,
Kraussina and Agulhasia, from the Marion Tsland group isnota welghty argument against
the former connections of Hlese two dmtncts since it is easily e\phcable on grounds of
latitude. "~ - ' :

)

THE.SOUTH AFRICAN DI S’["RTCT

i

No addltlons have been made to the bu: a,dnnpod fauna of South. Africa du]mg
the last thuty years, and one cannot help suspecting that numérous additions will yes
be made. The following is a list of the species known to occur near the coasts :—

T(qubmmhna, abyssicole  Adams and  Reeve. --Capc of Gnocl Hope. 120
* fathoms. KR

Terebratulina radiata Reeve.—Pr obably from the Cape of Good Hope.

Terebratuling scplenmonahs Davidson’ (? of 0011t11011y):f-0ﬂ-0ape. of Good
Hope, 150 fa,thoms ‘ . :

Agulhasia. davidson King.- Agulhas Bfmk 45-60 fathoms.

Terebratula wvitrea var minor .Da_v1ds0n (not, of Phlhppl). Oﬂl Cape of (Good
Hope, 150 fathoms. . ' oo

‘ ]wdussina rubra (Pallas).—Port Elizabeth. ,
Kraussina coqnam (SOWGI by).—Near- Cape of Good Hope
'Kraussina deshayew (Dawdson) OFE Cape of Good Hope, 120 fathoms
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Kraussina piéum (Va’lenciénhes)..—Oﬁ“ Cap’e‘ of Good Hope, : 150 fathoms,
. near Natal. : '
Terebmtella mbzgmosa Dall.—Cape of Good Hope (7).

Of the genera represented Agulhasia alone is confined to this district, the only
other l\nown species being from the Cretaceous of Europe. - “ Terebratula vitrea var.
~manor”’ Davidson is aspecies not yet well known, and may be, like Terebratulina, either
of southern or northern facies. Terebratella is a typically southern genus, but its
occurrence In this district must be accepted with resevve. - Kraussina is a- primitive
genus, probably of considerable antiquity, and its distribution in' South Africa and
Australia, coupled with the occurrence of its near relative Megerlina 1n St. Paul Island
and Australia, probably finds.an explanation in, and at the same time is an a,rguniént
for, the former existence of*a more or less éontinuous Gondwana land across the site of

the Indian Oc¢ean. Had South Afnoa had former land connectlons Wlth the Antarctic, . .

one would eéxpect many southein ‘genera amongst its tauna since it is in the same
latitude as New South Wales As pomted out above, these may possibly yeb be found
with further collection.

No’ blac]nopods are known flOITl the T \1adagasoal coasts but two have been
1ep01ted from Mauritius, which lies Just within the .Tropic Caprlcom Tef’ebmtula,
cernica Crosse was obtained from the stomach of a fish, while Lacazella 9)pedztermnea is
stated by Siv H. Barkly to occur off Mauritius ; but Davidson observes that this statement
_ fnust be,ta,ke'/n;\'vit]'yreserve. _; o A L

THE SOUTH:AMERICAN. DISTRICT.

The following species are known from this region :— -
Discinisca lamellosa (Broderlp) —Ch1lne north to Gulf of - Panama, 0-10
fathoms. S :
Discinisea laevis. (Sowerby) - Concepcion, 15 fathoms. Also Peru.
Crania patagonica Dall. —West coast of Patagonia, 122 fathoms.

. Terebratulina” crossei Fischer and Oehlelt (2 of Davidson). —New Year Sound
185 fathmm Punta Arenas, Strait of Magellan, 10 fathoms.

* Liothyrella wva (Brodenp) —Gult of Tehuantepec, South Mexico, 10-12" fathoms

(type); Pem, shallow water; Strait of Magellan, 18 ‘rathoms Beagle

Canal, 75-90 and 128 fathoms; oft Tierra del Fuego, 121 fathoms; ‘

Burdwood Bank, south of W. Falkland Island, 56 and 75-90 fathoms;

“off east coast of Patagonia, 77 fathoms; off Buenos Ayres, 600 fathoms.

Bouchardia rosea (Mawe).—Rio Janeiro, 13 fathoms. .

" Magellania_fontanei (@ Orbigny). —Coquimbo, “Chili.

*20218—G Vou. IV, Parr 3. °



50 : : AUSTRALASIAN ANTARCTIC E)xPEDlTION

Magellania venosa (Sola.nder). —F_alkland Island (type) - 6-7 fathoms;
~ Burdwood Bank, 56 fathoms ; Tierra del. Fuego, Beagle Canal and |
Strait "of Magellan, 10-79° fathoms; west coast "of Pf;tfxgonn, 1-33
fathoms; Coquimbo, Chili (? M. Fontaner). '

Terebratelia dorsata (Gmelin). —Fa.lkland Islands, 9 fa.thoins; Burdwood . Bank,
. 7-56 fathoms; Tierra del Fuego, Beagle Canal and Strait of Magellan,
7-120 fathoms; Bay of Valparaiso, 60-90 fathoms; Coquimbo, Chili.

Terebmtella (Jackson) vel Magellania (Blochmann) sp.—~Burdwood Bank, 56
and 75-90 fathoms : -

Macandrevia americana Dall —West coast of Patwnnm 129 tathoms also
Gulf of Panama l ,672 fathoms.

The deep-sea forms off the western American coast hiave alremdy been listed
“under the Abyssal fauna. s From Peru north to the Gulf of Panama, the shallow-water
forms are chiefly: species of Dzscmzsca besides” Lzothyrella wa as mentloned above
(Dall, 1909).

Lylng between South America and the Antarctic Continent them are sevem]
groups of islands—South Georgia, the Sandwich Group, and the South Orkney and
South Shetlard Islands ~—which rise from a.curved submarme ridge of less than 1,500
fathoms in depth connecting the two continents, the two latter groups being separated
from the Antarctic mainland by water of less than 1,000 fathoms in depth. Excluding

' them there is only one species known fmm the other group% namely Waldheimia s ithy -

Piefer. —South Georgia.

. THE ANTARCTIC DISTRICT.
" The following species are known from’ the Antarctic coa?t —
- Pelagodiscus aﬂcmtz'cus (King). —Oft Coats Land, 1,410 fathoms - (Jackson);
off Kaiser Wilhelm II Land, 1,640 fathoms (Eichler, ¢ Discinisca sp.”\).
Crania lecomnter Tmibin —Oft Alexander Lang, 273 fathoms. o
Crania joubine.'l homson —Davis Sea, 240 fathoms.

Frieleia J@?iacheb (Joubm)——Oﬂ Ale\dndel Land, 273 Ilﬂmmq Smlth of
Peter Island, 246, fathoms. : :

+ Hemiathyris racovitzee (Joubin).—Off Alg.xandel Jmnd ‘)73 fathoms.
- Hemuthyris sp. Jackson. —Off Coats Land 1,410 fathoms.
: Hemztkyms striata Thomson —Dawvig Sea, 358 fathoms. |
.. Liothyrella notorcadensis (Jackson).—South Orkneys, 6 Lwthoms
BN Lzotkyrella bloclamcmm (J%kson) —Off Coats Lmd 1,410 fathoms.

* See n.ntea, page 17.
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Liothyrella.antarctica (Blochmann)., _Off Kaiser Wilhélm 1T La,nd,. 2,09"fath'6ms ;
 oft-Adelie Land,- 288-300 Mthomq , : ‘
" Lioth, yrella: ovata ('I‘homson) —Davis Sea 358 tctthOlllb
ﬂ/facand?ema dmmmztum Dall. —Oft .Coats L.J.,nd 1,410 fadthoms, also- Gulf of
Panama, 1,175 -fathoms. ) '
. -Macandrevia. lata Thomson. —Davis Sea, 325 fathdms
. M (wmzdwwa vanhoffens Blochmann. —Off l\alsel Wilhelm 11 Land; 209 mthoms ;
Da,ws Sea 325 and 358 fathoms; off Adelic Land, 288-300 fathoims.
 Stethothy Yris antarc&wa Thomson. —D(LVIS Sea, 358 fathoms.
- Magellania 7oubwu Blochmann. —Oﬁ Kaiser Wilhelm. I1 Land, 209 fathors;
‘ Davis Sea, 60 fathoms; off Adelic Land, 157 and 288-300 fathoms;
oo Coulman Tsland, 100 fathoms; Ross Island 178 fathoms; oft
e Alexander Land, 245 and 273 fathoms. '
Magellama fragilis Smith. —Aga,ssm Island, 300 fathoms.
Magellania vel Terebratella sp. Thomson.—~Davis Sea, 325 fathoms.
Magellania (?) sp. Thomson.—Off Adelie Land, 288-300 fathoms.

. "The Antarctic fauna may be divided into cosmopolitan genera, such as Terebra-
tulina, Hemithyris, and Crania, typical southern forms such as Liothyrelld, Stethothyris,
and Magellania, and recent nor them 1mmlgumts bllG]'L as Macandrema and plobably

Fnelem '

SUMMARY OF THE DISTRIBUTION.
'Excluding deep-sea fotms, there are few species common to the Southérn and
Northern seas, and in the case of the spt:oics of Lingula and of Platidia, the identifications
. of the southern forms are in need of conﬁ_rnntlon Thebfollov'ving is a list of the species
in questlon — ' ' IR o .
. Lngula: rostrum (Shzmw).--.l\loreton Bay, Australia, and Indian Ocean to
| Japan. | ' | . -
Lfév-égqua hians SwainSéﬁ. —Port Jackson, Australia, and China.
Lingula tumidula Reeve.--Moreton Bay, Australia, and Philippine Islands.
Platidia anomioides (Scacchl) ——Mfmon Island Medlterranean, “North Aﬂantlc
and California. .
Frenulina  sanguiriolenta (Gme_lin). —North-east Australia. and Central -and
- North Pacific. ' -

Only one species is common to two of the southern geographical districts, viz.
Waldheimia kerguelensis Davidson in the Marion Island and Kerguelen groups. All
the other southern-species are confined to single geographical districts, and cases of

discontinuous distribution, such as are known between the Huropean and- Amencan o

coasts of the North Atlantlo, are not found in the southern seas,
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‘The generic distribution i is*shown in-the following ‘tablé. The most commonly
occurring - genera ate Crania, Hem@thyms, Terebratulina, Liothyrella, Terebratella, -and
Magellania,.of which the la.st, three only are restricted to a southern’ habﬂ;at. ‘In addition
to them the following less commoner genera are also ‘pe(}ulia}r to southern seas :—Aetheia,
Agulhasia, Murravia, Megerlina, Aldingia, Bouchardia, Magadina, Campages, and the
hlghel members of the 3/ agellanine. K}auSSina it similarly restricted.except for a

smgle spectes, K. qa?‘dmem Dall n the Northern Indian Ocean. . S
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g - DISCUSSION -OF THE DISTRIBUTION.:

There are gaps of different kinds in our knowledge that preclude ar'lyi final con:
clisions™as ‘to the manner in-which the present distribution of southern brachiopeds
has been effected. The first.of these is our ignorance of the fauna of large strips of the’
coastal seas.- Schuchert considers that brachiopods have been so zssiduously collected
that little will-be added to our knowledge of the distribution of the species. Since therc
are but few cases of discontinuous distribution in the southern seas, it is not prabable
that the range of the known spe(,les will be greatly extended, except along the coasts
from which they are-already known,, but there is every reason to-suppose that a very
large number of new species will yet be found between the 100 and the 1 OOO fathom
line, where the dredgings are few. Fischer and Oehlert gcwe in 1892 a list of five species,
bulongmg to four generu, from Bass Strait-and the.coast of Tdbllld.l]lw From this part
of the Australian coasts twelve species belonglng to eleven genérs are now known.
Agam within the last. three years the known fauna of the New Zezland coast has been
more than doubled. There can be little doubt that further dredging would bring to light
many new forms, especially on the West Australian, Madaga,sc(mr South African, and
South' American (,o&sts Even for the very shallow water genera, such as Megerlina,
1t 18 unsafe to presumc that the distribution is accumtely known, as there have been
no-systematic students of the class in Western Australia and in South Africa.

The second gap in our knowledge lies in the 1nwnlpletenebs of our 1ecogmt10u
of distinet genetic stocks. Some students object to the process of minute distinctions
between genera, m@mly on thé-ground that it renders the study more complex, and &
matter only for the specialist. But the narrow definition of genera, if it is based on -
phylogenetic grounds, prevents the assimilation of apparently similar, but historically -
distinet forms, and for the purpose of discussing geographical distribution and: geological.
correlation becomes an instrument of the utmost utility. It is only necessary to specify
the genus Magellania sensu lato, which has been fully discussed above, in illustration
of this point. When all the Recent and Tertiary species of the southern hemisphere
have been correctly placed genetically, it may be possible by the aid of brachiopods
alone to gain a fairly (mccumte idea of the latest former Jand connections of the Southern

Hemlsphcre

There is & gap in our knowledge of still another kind which can hardly be remedied,
and must be made the best of. . That is caused by the absence of Tertiary marine rocks
in South Africa and the western coast of Australia, and in that part of the Antarctic
Continent facing South Africa and Australia. This absence of Tertiary rocks can only
mean that these lands existed as such in Tertiary times, and then extended further
seawards, since apart from probable faulting marine erosion alone must have since
encroached some distance landwards. " The mariné beds marginal to the Tertiary lands
have never become raised above sea level, else’ remnants of them would surely have
been preserved in the present continents and islands.by unequal uplift’ or subsequent
down-faulting. The Tertiary faunas of these coasts can never become known until
it is found practicable and desirable to obtain borings. from the sea-bottom,
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Tertiary marine faunas are known. Jrum bouth America . (Chile, Argentine, -and
Patagonia), the Antarctic (islands in the - Weddell Sea), New Zealand; Tasmania and
south-east Australm, 4.¢., only 1n the southern circum-Pacific dands. The greater.part,
‘of the beds containing them belong appm\mmtely to the same age, variously estimated,
in the different countries and by dlﬂerent authors from Kocene to Miocene. Following.
Bucknmnn, I shall term it the Ohgocene Miocene. In Ncw Zealand a.nd South America.
there are-also still younger faunas; which are-generally referred to the Pliocene.

The iollowmg list shows the- genera of WhlGh these Ohgocenc Miocene f«mna,b

are u)mposed L

South America. — ‘

(@) Chile—** Magellania,” Megathyrls, Dlsclna
(b) Argentine and Patagonia —Hemlthyrls, Aetheia, Terebratulina, Bou-
chardia, Pachymagas, ‘Te_rébré.t‘ellg,, Magellanla.

Anta.r'cﬁic'. —Lingula, HemithyriS, Tereb];éutuhn&, Llothylella,, Bnuch(udla,,
Magella, Pachynmgas, L ngel]ania. ” ' K ‘

New Zealand. —Thecidellina, Aetheia, Hemithyris, | ‘erebiatulinu,‘Murra,viav,*
Liothyrella, Arbyrothec‘m * Bouchardia,* Magadina, Rhizothyris,
Stethothyms, Pachymagas, Neothyrls, Gylothyrls, \f[a,ge]la Tere-
bratella. ‘ '

Australia. —Crania, Lacazella, Hemlt.hyrls Terebmtnhna ‘v[urr.wm, Lmt}hyrella,
Megerhna. * Aldingia, Magadina, Madadmella Rhizothyris,* Steth-
othyris, Magella, ’[‘meblatelh Ma,gellanm ’ ' o

Pmbably further study will show a still greater number of common genera in f]u,
above districts. Meanwhile they sufficc to show ‘the source of the most nnportant
elements. of the Recent fauna. Thus the’ youngel Tertmry (deﬂanumn) fauna of
New Zealand; so far as it is at present l\nown, is a direct development of a small section
unly of the older Tertiar y {(Oamaruian) fauna, and consists only of the genera £, emithy Yris,
Terebratella and Neotkyms, including the majority of the Recent species of these genera
in the New Zealand area. The remaining elements of the Rcceﬂt fauna include onc.
genus, Liothyrella; not known from the Wanganuian, but common mn the Oanmrumn,
" and only two genéra not recorded fossil from the area, viz., Crania and Amphithyres.
. There can be-little doubt that they 4vill yet be found fossil in the Tertiary. . The Recent
New Zealand fauna is merély a diminished remnant of the rich Oamarnian fauna, and.
needs no land connections since the Miocene to explain its character. If later imgrations .
“to and from. Australia had been possible,.we should .expect to find, e.g., Magellania in.
New Aeala,nd and Neothyris in Australia. The specific and generic distinctness of the
Recent New Zealand and Australian faunas precludes any ‘land connectlons ‘betweer .
the areas in the Pliocene or Post- Phocene. : ‘

* Do lcrmin ations hitherto unpu bh\h(\(l A new species of Bouchardm oceurs in the \[ount Brown beds, bllnlbl‘blll\ i
and of Argyrotheca in the limestone of Flat Top Hill, Oamaru, New Lcnland

Murravia. catinuliformis (Tate) is found in ,the glauconitic limestone of Landon Craek, Unmn.lu, New Zealand |

Waldheimia coricensis MeCoy is_a species of Rhizothﬂw. A new specles of Mcqerlma is. anluded ‘I Mr. R, N At.];mson 5
¢ollection of fossils from Table Cuyn, Tasmania, -
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The Australian Recent fauna, leaving aside the. subtropical elements on the
northern parts of the east coast, must be similarly regarded as a-remnant of the Miocene

fauna of that area. The only genera which have not been determined fossil are Cryptopora, L

Aethera (fossil in New Zealand and South America), Argrotheca ({ossﬂ in New Zealand),
Kraussina, and. Campages, most of them small forms which may easily be overlooked,
As in the case of New Zealand, Pliocene or Post- Phocene migrations from other southe1 .
areas are unnecessary- from a con81delat10n of .the blachlopod fauna.

The South American Recent fauna i is also in great palt generlcd,lly sunllar to tho
Miocene faunas'of that continent, the most important exceptions being Lwthyreila ‘
which is unknown fossil in that area, although it 1s not a genus that could easily be over-
looked, and Macandrevia which has not. been recorded fossil anywhere in the southern
“hemisphere.  Von Thering points out also>that Magellania venosa has no ancestral
form in the Patagonian Miogene, and consnders it & Recent immigrant in the Magellan
district from Chile, where the related iorm Magellama fontanez ocours fossﬂ This
appears probable enough as Macandrevia must certainly be considered a recent 1mnucrra.nt
from’ the North Pacific, but it should be noticed that Maqeilama fon{wnez has since
been recorded from the Antarctic Ohgocene-Mlocene

The Antarctic -Recént faurfa is the least like the Tertiary fauna of the same district
owing to the presence, on the one hand, of the recent northem nnnucrants Macandrevia
and Freeleia, and on the other species of Magellania s. str a genus a._pparently confined

in the Miocene to Australia. The absence of this genus in New Zealand and its presence

‘in the Macquarie Islands seems to point to a former bridge connecting Tasmania with
the Antarctic through the Mfmquane Islands. Too much stress must.not be laid on
this cenus, however, for even with the narrow restrlctlon that it has undergone it may ‘
still be polyphyletic. There is nothing to prévent any species of Terebratella attaining
Mdgellanltorm loop characters by. simple absorption of the jugal band, and Terebratella-
s. str. had already spread to South America, New Zealand, and Australia by the Oligocene-"
Miocene. On the whole, then, it appears thit in the districts from which Oligocene-
Mmcene faunas are knowh, the recent faunas are descendants of those fossil faunas,
and the Only connection which is made likely by- the Recent- bmchlopod fauna is one
between South America and the Antarctic. - Even this is not definitely demanded,for
the genus Macandrevia is one which can live below the 1,000 fathom line, and although
the South American sincics and two of the Antarctic species have so far only been found
in much shd.llnwu waters, the first mentloned M. americana, also oceurs in the Gult
of Panama in 1 ,672 fathoms, while M. diamanting is found at a depth of 1,410 fathoms
in the Antm ctic and 1,175 fathoms in the Gult of Panama. .

“T'he elements of the southérn. faunas whlch can | be deﬁmtdy consldmed as descen-
dants of the southern Oligocene-Miocene  faunas are :—Crania, Heamtkgns Aethera,
Jl/luwama_ . Terebratulina, Liothyrella, Argyrotkeca, Megerlina, Aldingia, Bouchardia,
Magadina, Gyrothyris, Stethothyris,” Neothyris, Terebratella and Magellania.” Of these’
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Crania,. Hemathyris, 'Térebmtulz'na, Lz'othy\r’ella Terebrdtella -and . fllagellaﬁz’a ‘are still
w1despread in the southern seas in spite-of considérable dlversmes of climate and sea
temperature : T

There is abundant evidence ‘firom ‘the associated molluscan faums that the
Patagonian of South America dind the Oamaruian of New 'Zealand en]oyed a much
warmer climate than the present, and the occurrence of brachiopod species and génera
in‘the Oligocene-Miocene 0f'£he Antarctic, whick are also found in the Patanénihnﬁ.ﬁd
the Oamaruian and the  Mioceie” of Australia, strongly suggests a warmer climate

for the Antarctic seas of that date also. Tate Reg(m (1016) supposed from a study .of

the Antarctic fish ‘that that continent was washed by cold seas probably throughout
the Tertla,ry period, but the geological evidence all points the other way, and it is probdble
that the fish, like the brachiopods, have accommodated themselves to the increasing
cold. "The suggestion of Willis (1910) that the oceanic deep clrculatlon may have been
1eversed in periods of diastrophic inactivity like the early '[‘ertmry, and ‘that there was
4 creep of warm saline equatorial water along the ocean bottom towards thc po]es, s
worthy ‘of serious consideration by Loologlsts L

r

Several genem occurring in the waim’ Oaimardlan seas of "\Tew Zealand;. and
probably also of Australia, have apparently been able to survive the late Tertiary
cooling only in the warmer "Australian waters, viz.,* detheia, Murravia; Avgyotheca,

and Magadina. In a similar way Bouchardia, which once.extended from Patagonia

- to New Zealand, 1s now confined to the warm seas of Brazl, while Thecidellina has left

the southern seas _altogether and now occurs only in the. tropics (Funafuti, New.
Hebridés,and J amaica). On the other hand Gyrothyris and Sfeﬂroﬂn/r?s pelswt only:
in the coolel Watel of Macqmne lsland and the An‘nalctlc - .'

i
.

The Imgel circum-Pacific qouthem districts abnve discussed ‘all agléé'in the
presence of Crama, Lzoihmella, and” of one or ‘more of the. higher genera of the
Magellanwine. The generic dissimilarities now exlstmg 'between the fannas are of
three kinds, viz. (1) dissimilarities inherited from the Ohgocene—l\hocene such as the,
restriction of Megerlina and’ Aldingia to_Australia, and of Neothyris to New Aeala,nd
(2) dissimilarities due to unequal survival of formerly widespread genera as e.g., t]le:
absence of Hemithyris from Auqtmha, and of Terebratulina from New Zealand, and’
the restriction of Aetheia to Australia, and of Bouchardia to Brazil; (3) dissimilarities
due to post-Miocene 1mm1g1at1ons, such as- ﬂlat of ]l[acawdwvm to wegtem Snuth'
America and the Antarctic. ‘ : : 4

Tlere are certain generic dissimilarities distinguishing the Recent and Tertiary
faunas of New Zealand and Australia on the one hand from those of the Antarctic and.
South America on the other that seem to be of great significance. These consist in
the absence of certain primitive genera of the Terebratellides. from South America and
the Antarctic, which are present:in New Zealand and Australia, viz., Argyrotheca (fossil's
in New Zealand, Recent in Australia), Amphithyris (Recent in New Zealand), Kyrauss'ma .
(Recent. in’ Tasmania),. and Megerlina. (fossil, in -Tasmania, Recent in. Tasmania and.
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Australia).  While it-is still possible that these small forms will turn up in the former
districts, it appears more probable that they formed an endemic clement in the
Uhguwn(, -Miocene of New Zealand and- Australia, and never attained a southern
ciret un-.l.’a‘glhu distribution. ~ On the _othu hand these genera are also found in .thé -
Indian  Ocean -and the Mediterranean, viz, drgyrotheca. and Amplithyris in the
Mediterrancan, Megerling at the Island of St. Paul, and Kraussing in South Africa and
the lndum Ocean. This distribution. bugcrests that Australia had former connections
withy South Africa and the Mediterrancan. This problmblhby will be greatly strengthened
if the guu,n(, groupings suggested in the first part of this paper are substantiated, viz.,
the grouping on ghe one hand of the i\ludltmmnean -and. Marion Tstand Platidia w1th
Amphithyris and: 4)(/1/)0(/1(,(,(1, and on the otlier of the Mediterranean Miihlfeldtia, the
Indian Ocean K ingena, and the Australian Alcimqm with Jua.ussma and Megerlina.

A'ryyrou'wcu, oceurs in the 'Evoqene of North America and in the Miocene of
Europe, Platidia- and  Mihlfeldtic in the Miocene of Kurope, and Kingene n the
Cretaceous’ of Burope.  All the above-mentioned genera, therefore, except dmphithyris. -
and. 1\'1'::.113559((&, are at least as old as-the Miocene, and 1t is probable” that these two
primitive genera are at least Cretaceous if not Jurassic. Except for the South African
and Indian Ocean forms, which exist in districts where no fossil faunas are known,
the fossil species show that the-genera had attained pr actically their present distribu-
tion by the Miocene at least, and the connections which nmdc this possible were
Jprobably still ultlu -

. ' - N

The most obvious explanation of all the above facts is that these two groups.
of the Terebratellides originated on the coasts of Gondwana Jand, on the remnants of
which they now survive, and to which they arc almost restricted. Kingena had
attained the northeri coasts of the Tethys by the Cretaceous and drgyrotheca had
crossed to America by the Kocene, while Platidic p]ubably crossed about the same
time. Arggrotheca- and presumably Awgphithyris had erossed from Australia to New
Zealand by the Oligocene-Miocene.  Irom. the considerations™ that this Gondwana-
land clement did not reach the Antarctic and South America , and that the southern
circum-Pacific  Oligocene-Mivcene fauita did not reach South Africa and .Md.rioil'
Island, it scems necessary to wndudu that the connections between  Australia and:
South Africa had broken down bdol(, that between Australia and the Oligocene:
Miocene Pacific via-New Zealand or New Caledonia was thdbllbhcd, and further that
before this Gondwana-land element reached New Zealand,- the connections betwecn
that ]u.nd and the Antarctic had been scvered.. - | '

Iln, Recont faima of the Kerguelen lsla,ndb, consisting  of chmlum. Jeu,-‘
bratella, Maqdl'cuua, and “ Liothyris
Pacific type, and is derived without doubt from an Oligocene-Miocene fauna. similar
‘to those dbove described. So far as the Recent ‘Brachiopods are concéined, the ¢ group
'nmy Liave been isolated from all other southern. lands since the close of the Mlooene,'

‘and-it does not appear to have retained. a,uy evidence of a Gondw ana- Lmd connection,
*20218—H VOL IV, ParT 3.

718 a typical- southern fauna of the circum-
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_ 1§X0111ding * Mayellania ” kerguelensis of the Marion. Island group, which has
in all probability been recently derived from the Kerguelen group, and the doubtfully
localised Terebratelle rubiginosa of .the (;dpc, the Marion Tsland and South African
faunas have not a typically southern fauna of the circum-Pacific type since they do
not contain Crania, Heinithyris, or-the ]ughe] members of the JWu(/eHmmw}, while the
species of Terebratulina and * Terebratule > may be of southern or of northern facies, -
The . Gondwana-land element exists in four species of Nraussine at the Cape, and
connections with -the Mediterranean are shown by the presence of Platidic anomiodes
in Marion Island and of Agulhasie in, South Africa. 1t seems ‘safe to -conclude not
only. that these two districts have been isolated from the rest of. the southern lands
since the Miocene, but-that they did not share-in the still earlier.means of communica-
tion which permitted the southern Pacific. Oligocetie-Miocene fauna -to attain the
Kerguelen area. - : »

The distribution of southern Recent Brachiopods, then is satisfactorily cxpldmed.
by an ancestral distribution in the- Mlouene, and not only does it not call for any land
bridges or shallow submarine connections bet,ween‘ the various southern continents
and islands since that date, but is distinetly opposed to any such means of intercom-
mumcatlon except between SOuth Amencau and the Antarctic. '

..+ The generic similarities - between the four bouthem Oligocene-Miocene faunas,
“on the other hand, are of such a nature as to demand .at some carlier date much
greatér means of intercommunication between the lands borderihg the South .Pacific
Ocean than exist at the present day. -The fact that the Gondwana-land element
occurs both-in New Zealand and Australia, but not in the- Antarctic and South America
suggests that the mtelconnnunlca,tlon between New: Zealand and Australia did not
occur at the'same time as that between New Zealand and the Antmctlo but that the
Tatter .was the earlier, or we may suppose a land barrier from New Zealand to New
California separating.a sea south of Australia from theé Pacific Ocean and not br eaking
down till the Oligocene. A Tertiary fauna from New Caledonia would help materially
in picturing the former- connections and is likely to be found. Unfortunately little
is ]mown -of the.ancestral forms of the peculiarly southern Oligocene-Miocene genera,
so that it is impossible in this way- to-form an ebtmmtu of the dates of the necessary
intercommunications. So far as the genera are concerned they "might have occurred
as far bdGL as the Cletaceous. :

Certain specific -similarities between the Oligocene-Miocene faunas, however,
demand a considerably later date for the intercommunications.  The following species,
or -perhaps more correctly ne(uly related ionns, are (,ommon to two or more of the

four districts :— : ] , - .

H em;i@hyris squamose. (Hutton).—New Zealand, Australia, and Antarctic.
- Mwrravia catimuliformis (Tate),—Australia and New Zealand.

Terebratuling suessi (Hutton).—New Zealand and Australia,, =
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Liothyrella tateana (Tenison-Woods).——Australia and Antarctic.
. Magellania™” sufflate Tate.—Australia and New Zealand.’
“ Magellania > fontanei 1’Orbingy.—Chili and Antarcfic.

It.is not probable that the intercommunications necessary for the above-stated
distribution’ éccurred’ in the Oligocetie-Miocene, since the-period was one of warm and
nearly uniform COnditions whien climatic bars to migration were pr obably at a minimum,
and yet the great ‘majority of the species of that age are quite distinet in the four
districts. . On the other hand it is not likely that the above species are much older in
arigin than the . Oligocene-Miocene. Their distribution was most probably effected in -
- the'late Eocene or Oligocene. Since, however, the main part of the Oligocene-Miocene .
faunas are generically similar but specifically distinct, it is necessary to conclude that.
_ inter-communication was possible at a still earlier date in ordér to allow for dispersal.
- of the genera and subsequent spemﬁc dlﬁelentlatlon ‘

_ By a oonmderatlon ot the dlstrlbutlon of brac}uopod faunas above, then, it
seems necessary to make the following assumptions. By connections is implied not
necegsarily land connections but at least relatively shallow submarine ridges or chains
of islands at no great distance from one ‘another. Connections between Australia and
South Africa at some date prior to the Tertiary must have existed by which the

- primitive genera of the Terebmtéll'ida'e attained their present distribution in South

Africa, -St. Paul’s Tsland, Marion Island, Australia, and New. Zealand: The connection - -

which permitted this Gondwana-land element to reach New Zealand was probably
later. The Kerguelén district a,pp‘u'ently did not share in this Gondwana-land connection.
Connections between Austraha, New Zealand, -the Maoqua.rlc Islands, the Kerguelen
" Islands, the Antarctic and South.America must have. occurred: in the early Tertiary,
but New Zéaland was not connected’at the same time with Australia and the Antarctic.
" The connectlons between New Zealand, the “Antarctic, and South -America ma.y have:
existed from an earlier date. Tt does not appear probable that Australia was connectéd
_directly with the Kerguelen Islands and the Antarctic' during the Cretaceous or early
Tertiary.. The circum-Pacific southern connections were all broken much as at present
by the Miot:ene, and- since that date there have -been no renewed connections between
the southern -continénts and island districts, except powbly between South- America
and the Antm ctic and the adjacent islands. : :

How far thuc assumptions fit in with the assumptlons requlred by the study oi
the dlstnbutlon of other groups of animals or plants.is too large a subject to- discuss in
the ptesent paper and.may be left to other workers. It remains to be considered how
they accord with the-known geological history of the southern lands.

The views held by Hutton on the geological history of New Zealand have béen
(,onsidembly modified in recent years, particularly. in relation to a supposed marked
break between Cretaceous and Tertiary ‘accompanied by mountain folding. Hutton
recognised a major break at ‘rhe close of the Jurassic, with folding of the 'l‘rlassm and

{
v
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Jurassic (Hokonui) sediments intd an alpiné range of whic}i the present New Zealand Alps

are the diminished representatives. Recent "stmtigraphical and physiographical studies -
emphasise the importance of this great post-Hokonui deformation, but demonstrate
quite decisively that the majority of the present mountain ranges are due to a much’
later  Kaikoura deformation commencing in the - late Tertiary and perhaps not yet
exhausted. Between thiese two major deformations lpeneplamtﬂion of the .Hokonui
mountains ensued, and the land was nearly all submerged in the Qamaruian (Oligocene-
Miocene). Within the central part of New Zealand the Cretacedus and Terttary beds
arc.accordant, and any possible break ‘between thém s, a dlsomﬂornnty and not_an
mtlconformity. There has been no mountain-forming diastrophism .in New Zealand
between the post-Hokonui and Kaikoura deformations. In one part or anather of the
area now ‘New Zealand there was practically continuous dcposn‘.mn between these bwo -
-major epochs of diastrophism, resultirig in .a series ‘of "beds from Middle Cretaceous to
probably Upper Pliacene, which in “their “totality 1 have termed the Notocene
(Thomson, 1917, No. 2.).  In the middle of the Oamaruian the sen transgressed on
hoth the cast and the west coasts of both islands o that the land was at a mininnnﬁ;
and during this period any connections with- Australia are most improbable.  The
Cretaccous transgressions, however, affected only the eastern coasts except in the Rorth .
of Auckland, and during this period the land may: h.we extended: far to the west and
north- west, and may have continued to do sé dunnfr the Hocene.

Dmstmphlc (,(mSldel.l.tl(ms in distant. Gmn‘]‘.l,mn have not yet been fully
nppr‘uqed but their value in the form advocated by Willis (1910), in which distinet
‘dynamic districts bordering the different oceans are recognised, seems to be considerable. |
No geological facts knownto me controvert the probability that the-diastrophic history
of the New Zealand ‘area in its major outlines ig ‘also that of* cistern Australin and
western Amerim. bothh. North and~ South, in fict of the circum-Pacific lands.*
According to this view, the late Jurassic or carly Cretaccous was a period of major
dinstrophism with emergent lands around the Picific, coupled with: diversities of
climate similar to those of the present. Blmse;levelhng and rise of the strand-line, the
latter modified by local warpings, and perhaps intermittent owing to the different
Aiastrophic.- history of other connecting oceans, followed throughout the Cretaceous and
Kocene, and attained 1ts 1lmd.\ in_the Oligocene-Miocene, when the Gontmont. were
" low-lying and peneplained, and tllou margins largely overflowed by the ocean. At
the same time the climate, which in the New Acalnnd Senontan had well-contrasted
scasons (Stopes, 1914), had altered to become more unﬁm'm and mild.  With the carly
stages of the Kaikoura deformation the land areas were dg.un inereased, and the
climate became diversified, the climate of the New Zealand W.mganunn not being
greatly different from that of the present day With the full attainment of the

s .

* Since the above was written, A Windhousen (Am. Journ. Sci., ser. 4, vol, wcl\. pp.1-as, l‘\l&) has discissed the
problem_of the Cretaceous-Tertiary boundary in "South America, and concludes that hoth in Chile and Patagonia_there is
a hiatus hetween Cretaceous and ’l‘m tiary sediments, corresponding to' the first, phase ni the Andine oragenetic movements,
The latier, therefore, seem to be carlier in inception that the Kaikoira deformation.  Nevertheless, the transgressions in
Patagonia increase in-area from the Cretaceous tos the 0||"l-une Miocene, as in 'Now Zealand, and the gII.l\lInphI\ history
of the twa areas is broadly paraltel, :
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Kaikoura deformations New Zealand and Australia i)assed through glacial climates, not
very pronounced but with a. much greater development of glaciers than exists at the
present day.

.-

Tf this view of .the geological hiqt()fy of the circum-Pacific lands is sustained,
former land connections between them are most to be expected In the late Jurassic or -
eauly Cretaceous and in-the late Pliocene and post- Tertiary, but not in the Ohgocene-'
Miacene. The distribution of the land faunas and floras: negatives any land con-
‘nections by means of the Kaikoura deformations, and with this the specific distinctness,
of the coastal brachiopod faunas stands in agreement. "The former connections that
are demanded by the distribution of the brachiopods as well as of land anmm]g must'v
Vll-lVP been due to fhe post-Hokonui deformation.

Accordmg- to the diastrophic theory, periods of climacteric diastrophism are
]ﬁerinds of climatic diversity and provincial faunas-with restrictional evolution, while
" the: period of early base-levelling is a period of rapldly -expanding and conipeting faunas,
» glvmg rise to cosmopolitan faunas at the ])ermd of climacteric base- levelhntr

Unlmhumtely libtle is Lnown of .the bl.lchmpods of southern lands in the
Cretaeeous and Focene. ',l_‘hg .cnsmopolltan faunas of the period of climacteric base-
levelling an_d maximum sea transgrgsslipn; the Oligocene-Miocene, fail because by this
-time the southern rim of the Pacific had broken down Only a very few species attain
a cosmopolitan distribution, and the presence of these dema.nds tliat the connections -
remained effective almiost till the Oligocene-Miocene, :
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LIST OF PAPERS CONSULTED.

The following list-includes the papers cited in the text, and other papers recording
the' distribution of Southern Brachiopods. An effort has been made to render 1t; a
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. EXPLANATION OF PLAT le

[y 5 -

PLATL ‘(V
Fig. , 4 :
1, 2, 3, 4, 5.—Gyrothyris mawsoni Thomson. One nnlc oﬂ south end of \[acquaue
Island. Holo‘oyPe. Enlarged 1% Ella.metels :

G 7—Magellama Joubina Blochmann Stzl.tlon 8, Davis Sea, 60 fathoms. Enlarged
11 diameters. :

8, 9.— Liothyrella antarctica (Blochmann). - Station 2, off Adelic Tand, 288-300 fivtlioms.
Enlarged 1} diameters. - ?

10.—M acandrevia vankoﬁe;u Blochm(mn Station 11, off Shackleton Glacier,. -358
fathoms. Dorsal valve, ventral view; the same specimen as figs. 57-59,
pla.te 11T. lmldlged 1% diameters. ' '

11, 12.—Tercbratella vel M agellania sp. Smtlon 10, off Shad\]eton Glacier, 3‘)0 fathoms.
Enlmged 1} diameters.

lé, 14, 15, 16, 17.fM agellawia macquariensis Thomson. Be:,mch,' Wireless Cove,
Macquarie Island. Figs. 13, 14, holotype; fig. 15, paratype, showing greater
elongation and a straightened front; figs. 16, 17, interior views of paratype.

18, 19 —Crania joubini Thomson. Station 9, Davis Se('m 240 fathoms. Hoiotype
" (dorsal valve). TFig. 18 is a dorsal or exterior view, and fig. 19 a ventral or
interior view. Enlirged about’ 31 diameters.

20, 21, 22.— Liothyrella fulva (Blochmann). Off Maria Island, Tasmania, 65 fathons.
Figs. 20 and 21 show the interior of the valves with the dried animal, and
particularly the coutse of the sinuses of the mantle, which are white. owing
to the presence of spicules; fig. 20 bhO\\’b the interior of the dorsal valve (Lﬂ](,l
the renioval of the animal. Natural size. ‘

23.—;.7llctgel£aqtia (?) -sp. Station 2, off Adehe Jmnd 1 288-300 fathoms. Lnl(u god
about 21 diameters. c

24, 25 26.—Stethotlyris antarctice Thomson.  Station 10, off Shackleton C‘rl;'icicr, 325
fa.thoms Holotype. \Ta.tuml blZG -

21, '28.-—Steﬂzqtkym_ls. uttleyr Thqmson Otota.mn ‘,V_estoln‘, New " Zealand  Anterior’
portions of dorsal and ventml valves of paratypes. - Natural size. :

29 — Amplithyris buckmam Thomson. Cook- Strait, near Wellington, New- Zealand. |
Dorsal valve of ‘holotype with the animal, mounted .in balsam, viewed
ventrally by transmitted light. Enlarged about 15 diameters.
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l*lg _ \ : :
30, 31, 32.—Hemith Jns striata l‘homson Sta,tlon 11 oﬂ Sh&ck]eton G]cLClel, 358

* fathoms. Holotype }bnlarged 1} diameters.

33 34. —Ma Jellanm joubzm \Bloo]mmnn Stdthll 3 oﬂ Adehe Land, 157 fathoms
Natural size. v

35. -—»Am p]uth LS buckmans ThO]llbUlI ~ Cook Q_stla,lt near Wellington, New Aea.]a.nd
Holotype, ventml va,lve, ventml view, Jﬁnld}ggd ‘about 3% diameters.

36, 37, 38.—Liothyrella neozciamca Thomson. CooL Strait, near Welhngton New
Zealand. ‘Figs. 36, 37, holotype fig. 38, dorsal valve .of p(udtype ventral
view bhowmg Pd.lt of body wall and mantle adhenng ’co the shell. Natural

g

size.

- 89.—Stethothyris antarctica Thomson. . Station 10, off Shac]\]eton Gltmciel 358'fathoms
Pores a,nd mosaic of intérior ventral valve of holotype, near the left ma.lgln
" Enlarged 100 diameters.

'40.—Magellania macquariensis Thomson. - Beach, \ViIEIGSb Cove, Maicqumie Tsland.
Pores and mosaic of interior of. ventral valve of paratype, a little in hont
of the middle. Enlarged 100 diameters '

51,1.,——11'1(Ige£lama goubing” Blochmann, Porés and mosaic of the interior of ‘the ventla.l
. valve of the specimen shown in flg 34, pla,tc XVl a httle in front of the middle.
Enlarged 100 diameters. . . S
42 — Liothyrelle ovate Thomson. Station 10; oﬂ Shackleton Glacier; 325 f;ithon’ls.
-. Pores and mosaic of intertor of ventral valve of holotype, a:little in front of
the middle. Enlarged 100 diameters. ' S
43.—M acandrevia vankdffent -Blochmann.  Station .11, off Shackleton Glacier, 358
fathoms. Pores and mosaic of interior of ventral valve, a little in front of
1;]10 middle. Enlarged 100 diameters. ‘ ’

44 —M acandroma lata Thomson. Station 10, off Shackleton Glacier, 325 fathoms,
- Pores and mosaic of interior of ventral valve of pa.mtype -8 httle in front of
the middle. . Enlarged 100 diameters. ; =

45.—¢He))i,@t75 yrs striata Thomson. Station 11, oft” Shackleton Glacier, 358 fathoms.
Mosam of mtellol of ventral valve

Prate XV]I.

Iig.
46, 47, 48, 49, 50.—M acandrema, late Thomson. Std.tlun 10, oft Shackleton Glacier,
325 fathoms. Figs. 46, 47 holotype; fig. 48, posterior view of portion of
the.ventral valve of an old shell, showing the position of the foramen; fig.

49, dorsal-anterior -view of the same specimen, showing the dental plates -

‘umted by a deposit of callus; fig. 50, interior of do1sa,1 valve of another
paratype. Enlalged 1} diameters. '

\\

S
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- 51, 52— Liothyrella ncozelanica Thomson.. -Cook Strait; dﬁ‘“’el]ington, New Ze:.i.]‘and.
Fig. 51, spicules of dorsal body wall of the holotype, near the middle; fig. 32,
gpicules of the ventral’ body wal] on the side. Enldrged 45 diameters.

" 53— Liothyrella _fulva Blochma.nn) Off Miiria: Island; Tasmania, 65 fathoms. Spicules.
-of the-ventral body wall, near the middle. Enlarged 45 diameters,

54, 55, 56:—Liothyrella ovata Thomson. ‘Station 10, .off Shackleton ~Glacier, 325

. - fathoms. Holotype. Fig. 56 shows the left part of fig. 55, differently. lighted
to bnng out the radial ornament. Enla.rged 1} diameters.

57 58, 59.—M acandrevia vanlzoﬁem Blochmann. Station 11, oft Shackleton (r]a.ucr
- 358 fathoms: Fig. 59 is an anterior view of the specimen shown in figs. 57

and’ 58, with the valves gaping as fd.l as the a,rtlculdtmn wﬂl allow. . Enlarged
‘1% diameters. \

60.'—Stezhotl‘zyns. pecto.ml/is (Tate). Miocene, Aldinga, South Australia, after a specimen
in the Dominion Museum. Anterior portion of dorsal valve, ventral view.
Slightly enlarged. ' ‘

- PLATL \VIII
]:( lg . . .
61, 62— Liothyrella neozelanica Thomson. - CooL Strait, off’ Welhngton "New Zealand:
. Spicules-of dorsal body-wall of holotype at t;he side. Fig. 61, enlarged 30
diameters; fig. 62, enlarged 45 diameters. ' ‘

63— Liothyrelle ovate Thomson: Station 10, off Shd.ckleﬁdn Glacier, 325 fathoms.

Spicules of right-arm of: the holotype, near the proximal end 'Enldrged 45
diameters.

64. —Lzothyrella neozelanica. Thomsor, Spicules of dor&,al side of rght arm of the
holotype, near the distal end. Enlarged 45 diameters.

60, 66 —-Laothy Jrella antarctica (Blochmann). Station” 2, ‘off Adelie - Land, 288-300
- fathoms. Fig. 65, spicules of left arm- of the specnnen figured in fig. 8, |
plate-XV., near the proximal end. The spicules in focus are those of the
dorsal side. .Those underneath them and not in focus are the main i)la.tes
of the ventral side. Fig. 66, spicules. of the arms of a younrf bpecunen of
6 mm. dorsal view. Enlarged 45 diameters. .
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