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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. -



BRACHIOPODA=THOMSON. . "5 - ‘39 .

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. °
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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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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
compléte blbhogmphy of papers on southern Brachiopods published since Davidson’s
Monograph of the Recent” Brachiopoda. -Mr. C Hedley ‘has l\mdly supplled some
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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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