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I. I~TTIIODL-CTION. 

NEw ZEX~AI~D occupies the most isolated and, so far as the. 
palmontology is concerned, one of the lesser-known links in the 
great chain of folded marine Triassic sedimentary rocks whick 
surrounds the Pacific Ocean. 

The presence of Triassic rocks of the Alpine type in New Zealand 
was first made known as a result of the visit of the Austrian frigate 
'Novara '  in 1858 & 1859 and the researches of F. von Hoch- 
stetter. Four species of Triassic fossils found on that  occasion were 
described and figured by Zittel in 1864.1 These were Monotis 
saiinaria var. richmondiana Zittel, Spirigera wreyi Suess, 2~:qtilus 
problematicus Zittel, and Halobia lommeli Wissmann. 

The Nelson province was the only district where Hochstetter 
obtained Trias fossils. He collected several Jurassic forms at 
Kawhia Harbour on the western coast of the North Island, but 
the Triassic deposits south of the harbom" were discovered at-a 
later date. 

Since Hochstetter's visit the detailed geological survey of New 

1 B ib l lo~aphy ,  51, 1P. 26-29. 

Q. J. G. S. 1~o. 291. P 
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used this substance during my work on the Triassic fossils, which 
are often unsatisfactorily preserved. 

I n  the present paper forty-six genera of mollusca and brachiopoda 
are described, of which three seem to be hitherto unde,~cribed and 
are regarded as new, and seventy-eight species, of which forty-one 
seem to be new, together with five or six new or lo(al varieties of 
species already known. This certainly falls considerably short 
of the total which must exist in the N~ew Zealand Trias. ~ There 
are several conspicuous fossils which are too badly preserved, or 
otherwise unsuitable, for adequate illustration or description ; hut  I 
hope that  in the future better-preserved specimens of these and 
~ther forms may be found. 

For the zonal divisions I have relied primarily on my own 
collecting; but, where better specimens than those that  I found 
existed in the Survey collections, I have made use of these for 
description, though in most cases only where the recorded localities 
are confirmed by my own collecting. 

I I .  N O M E N C L A T U R E  A N D  C O R R E L A T I O ~ N L  

Great divergence of opinion has existed among New Zealand 
geologists concerning the classification of the rock series inter- 
mediate between the Reefton and Baton-River Series, which contain 
a marine Silurian or Devonian fauna, and the be:ls commencing 
with the Bastion Series which yield a lower Jurassic marine fauna. 
Hector classified them as follows in 1SS6 in his 'Handbook of  New 
Zealand Geology.' In  the right-hand column I add the equivalents 
which I suppose these divisions to represent, after my examination 
of the faunas. 

I 8 a .  M a t a u i a  S e r i e s .  ) H i g h e r  J u r a s s i c  s e r i e s ,  w i t h  m a r i n e  f a u n a s  
J U R A S S I C .  8 b. P u t a t a k a  S e r i e s .  

8 c. Flag-Hill Series. ~ as high as the Tithonian. 
LIAS. J 9 a. Catlin's-RiverSeries. ~ Lower Jurassic beds, with marine faunas of 

L 9 b. Bastion Series. J Liassic, and probably also of Baiocian age. 
10 a. Otapiri Series. =Rhmtic and Upper Noric beds. 

TRIAS. 10 b. Wairoa Series. :Lower Noric and Higher Carnie beds. 
11 a. Ore~i Series. :Lower Carnie beds. 

PERMIAN. 11 b. Kaihiku Series. :Beds with a Ladino-Carnic marine fossil 
horizon near the top, and a great thickness 
of unfossiliferous beds below, representing 
Middle and possibly Lower Trias. 

f 
12 a. Maitai Series. =Maitai Argillites, with Aphauaia 

CARBOm- De Koninck. (~ Permo- 
F~.ROUS. 12 b. Maitai Limestones. :Maitai Limestone, with brachio-[ Carboni- 

pod.", e t c . . j  ferous. 
DEVOmAN. ~ 13 a. Te Anau Series. ~ I~robably in part metamorphosed Maitai 

[ 13 b. Kakanui Series. J Beds. 
f l4a. Baton-River Series. 1 . . . . . . . . . . . .  U P P E R  , ~  ~ - -  ~ .  ~ ~ / ~ l l u r l a n  o r  ~ e v o m a n ,  h o r i z o n  nol i  ye~  a e ~ e r -  

1 ~ o  ~ c .  L i m e s t o n e s  a n a ~  �9 , ~ .  . . ~ ,  �9 o 
~ I L U I ~ I A N .  . .  / m m e a .  ~ l m e s ~ o n e s  w l ~ n  m a r i n e  ~ a u n a .  serpentine, j 

F. W. Hut ton  I in 1885 included the Te Anau and the Maitai 

1 Q. j. G. S. vol. xli (1885) pp. 191-220. 
~2  
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in his Maitai Series as Carboniferous and the Kaihiku, Oreti, 
Wairoa, and Otapiri in the lower part of his Hokonui System as 
Triassic. 

Prof. James Park 1 in 1903 classed Hut ton 's  Maitai Series as. 
Jurassic. However, in 1910 ~ he changed his opinion, and said that  
the evidence of the separation of the Te Anau from the Maitai 
was far from satisfactory, classing the Maitai limestone as Car- 
boniferous. He also identified the Kaihiku as Permian and the 
Wairoa and Otapiri as Triassic, a,,d included all the rocks from the  
upper part 9f the Maitai to the top of the Jurassic in his Hokonui 
System. 

Prof. Patrick Marshall 3 in 1911 included all the beds, from 
Hutton 's  Maitai Series inclusive to the top of the Jurassic, in his. 
Maitai System, and called them Trias-,Jura, regarding them as a 
conformable series. The inclusion in recent years of the Maitai 
Series in the Trias-Jum or Jurassic is due to the fact that, since the  
survey of the Nelson area in 1878, no one had succeeded in finding 
either the Palmozoic fossils which occur in the Maitai Limestone of 
the Wairoa Gorge, or the large prismatic L~oc,'r(HJ~:s-like bivalves. 
which exist in the Maitai Argillites at Wooded Peak, 5 miles east 
of Nelson and elsewhere. Fragments  of this prismatic shell occur 
also in the Maitai Limestone, and led to the assumption that  the 
rocks containing it were Jurassic. In the Nelson area the Trias. 
is evidently separated from the Maitai Series which bounds it on 
the east and south-east by a strike-fault or series of faults, and 
the Maitai Series is undoubtedly of late Pala, ozoic age, as the early 
surveyors concluded. 4 

Hector's identification of many of the New Zealand Triassic 
fossils with English Permian Zecl~stein forms led him to place the 
Kaihiku and Oreti Series in the Permian, a conclusion which was 
naturall~ ~ followed by his field-workers on the Survey. He identified 
three English Permian species out of a total of seventeen in the 
Kaihiku, three out of seven in the Oreti, one out of fourteen in t he  
~Vairoa, and four out of nineteen in the Otapiri. However, in 
the Wairoa and ()tapiri Series he records, in addition to his sup- 
posed Permian forms, a number of Alpine Triassic fossils. The  
following reasons seem to have caused Hector to class the Kaihiku 
beds as Permian : ~  

1 Bibliography, 40, p. 431. ~- Bibliography, 37, p. 51, 
�9 ~ Bibliogn~phy, 22, p. 22. 
4 C. T. Trechmann, Geol. BIag. dec. 6, vol. iv (1917) pp. 53-64. Dr. J. A. 

Thomson and I were so fortunate as to redisco~'~,r in 1915 the fossils in the 
Maitai Lime~t(me, and to obtain a few additional unrecorded forms from it : 
they are undoubtedly of Permo-Carboniferous age. I also fom:d the large pris- 
matic bivalves in the Maitai Argillites at Wooded Peak, and }lave shown frGm 
examim~tion of the hinges that they are not I~wceJ'~m~, but are apparently 
identical witil Alfl~taic, De Koninck of the Australian Permo-Carboniferous. 
The Permo-C~trboniferous of h'ew Zealand differs from that of Australia 
in being apparently entirely maline, and in lacking a (;lu.~sol,leris flora and 
glacial beds. 

Downloaded from https://www.lyellcollection.org by University of Otago Library on Jul 03, 2024



p a r t  8 ]  TtIE TRIckS OF NEW ZEKL.k,N'D. 169  

A. A Die~asma closely resembling the Permian D. elo~tgata occurs in them. 
B. He identified the Rhynehonellids of the Hatoretta group with the 

Permian genus Camaropboria. 
C. He compared the slate Spirifel.inx with the Permian Spirifer alatus, 

which is not a Spiriferina, but a true Spirifer devoid of punctate shell 
or median dorsal septum. Even Prof. C. Diener was not certain on 
this point, and speaks of Spiriferina alata, l The error is due to King, 
but  was corrected by Davidson. 

D. The Spi~ferinse of the group of Sp. fragilis bear a certain resemblance to 
the Permian Spiriferina cristata. 

E. The fiat dorsal valve of a spiny Meatzelia, to which I have given the 
generic name Mentzeliopsis, seems to have suggested to Hector the 
genus Streptorhynchus, which appears in his list of Kaihiku fossils. I 
myself thought when I collected it that it was some Palmozoic survival, 
until, after I had ground down a specimen with both valves conjoined, 
the spira]ia in it became apparent. 

H e c t o r  and  o the r s  s o m e t i m e s  speak  o f  t he  who le  or  p a r t  o f  t h e  
O t a p i r i  Series as R h m t i c .  As  t h e r e  is a p p a r e n t l y  a p e r f e c t l y  
c o n f o r m a b l e  passage  f r o m  the  W a i r o a  to  the  B a s t i o n  Series,  t h e  
i n t e r m e d i a t e  beds  m a y  b y  a n a l o g y  be ca l led  Rhmt i c .  B u t ,  on an 
e x a m i n a t i o n  of  t he  fossils,  t h e  co r re l a t ion  seems to  be  va l id  also 
.on pal~eontological  g rounds .  The  la rge  specia l ized Sp l r ige r id  to  
w h i c h  I have  g iven  t h e  n e w  gener ic  n a m e  H e c t o r i a  shows  dec ided  
affinit ies w i t h  t h e  A lp ine  R h m t i c  f o r m  Slpirl.qera oxycolyos E m m -  
r i ch ,  t h e  l a rges t  a n d  l a t e s t  of  t h e  A lp ine  S1)irigerids. 

Br ie f ly  s t a t ed ,  t h e  f o l l o w i n g  are  t h e  po in t s  in w h i c h  t h e  resu l t s  
.of m y  w o r k  c o n t r a s t  w i t h  t he  p rev ious  v iews  on these  beds  : - -  

a. The great unfossiliferous series beneath the lowest fossiliferous horizon 
in the Kaihiku represents the Middle and possibly part of the Lower 
Trias. I t  is possible, though very unlikely, that  some fossils will in 
future be found in the Kaihiku Series below the above-mentioned 
horizon. 

5. The Kaihiku fauna, the lowest fossiliferous Mesozoic horizon in New 
Zealand, is either Upper Ladinic or Lower Carnic--that  is, late Middle 
or early Upper Trias, and not Permian, as was hitherto supposed. 

r The higher fossiliferous horizons, which are always separated in clear 
sections by several hundred feet from that of the Kaihiku, are all 
Upper Trias. The Oreti and lower part  of the Wairoa are Carnic, and 
yield a prolific fauna. The upper part of the Wairoa and lower part of 
the O~apiri are Norie, and contain Pse~do~no~wtis in great abundance. 
The remainder of the Otapiri is Rhmtic. 

~/. The only forms that seem to survive the Trias, and may be identical 
with Triassic species, are a form of the Spirigerid genus Heeto}'~a and 
some of the belemnites of the Atractites group, the large phragmocones 
of which occur in the Jurassic beds. 

e. I found no fossil in the New Zealand Trias that could be identified 
with any English Permian species, so many of which occur in Hector 's 
lists. 

fi I can see no reason why any of the New Zealand Triassic forms should be 
regarded as local isolated survivals from Palaeozoic times, as has some- 
times been suggested.: The fauna is a normal Upper Triassic one, 

1 Bibliography, 11, p. 2. '~ Biblio~raphy, 37, p. 69. 
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comparable in every way with faunas of similar age in the gTeat 
circum-Pacific region. It is now well established that Trigoni([ and 
belemnites of the Atractites and A~dacoceras group are normal associates 
in the marine Triassic beds with such Palmozoic survivors as Orthoceras 
and Diela~'m~t. It is the association of Palaeozoic survivals with the 
Mesozoic forerunners which gives a special interest to the Tries. 
Such archaic survivors at the present day as exist in New Zealand are 
chiefly found in tke terrestrial fauna and flora owing to its long" isola- 
tion as a land-mass. 

g. There is no premature appearance of truly Jurassic forms in the New 
Zealand Tries. The supposecl Grypbxa 1" which has been mentioned 
in this connexion is a shell allied to that called Mgtilus problematicus. 

I I I .  LITHOLOGY, THICKNESS, AS-D TECTONICS. 

The Tries consists of a great  series of coarse or fine felspathic 
sandstones, grey or dark shales, and a rg i l l i t es - - some very hard, 
others, when weathered, of a splintery or c rumbl ing  nature, fre- 
quent ly  enclosing concretions. Thick beds of coarse conglomerate,  
more or less discontinuous and lentieular,  appear at  various horizons. 
Thin  bands of pebbles also occur ill the felspathie sandstones and 
greywackes. Prof. Marshall  e has examined the  pebbles composing 
some of the conglomerates,  and notes the absence of schistose 
rocks. They  are made up of grani t ic  or porphyri t ic  f ragments  
wi th  felspar- and quartz-pebbles. 

The Rhwt ie  beds become more pebbly and glaueonit ie  and less 
felspathie,  approaching in character  the  overlying .lurassie series. 
In  some beds the  quan t i ty  of felspar is so great  t h a t  the  rock 
weathers along the  joint-planes in large spheroidal masses, and has 
given rise to the  te rm ' cannon-ball  sandstone. '  h 'on-s ta ined beds 
conta in ing  plant- remains  occur interbedded with the marine series 
a t  sevelal places. 

No definite assertion can vet  be made as to the  source whence the  
mater ial  of the  Trias was del-ived, but  there  was evident ly  some large 
land-mass not  far away. 'File series seems to agree closely wi th  
the  l i t toral  facies of the Trias on the  south-western coast of New 
Caledonia. The l i t toral  nature of the  sediments exphtins the  
absence or rari ty of certain fossils, such as ammoni tes  and corals. 
Except  in the OiCuku district,  where diabasic ash-beds are reported 
to occur (but  these, if re-examined, wouhl probablv turn  out  to 
be felspathie sediments) ,  no eontemponmeous  igneous rocks are 
known in the  Trias. A dyke occurs at  N u g g e t  Point ,  a and a 
hypabyssal  intrusion at  Kawhia  ~; l u t  these are probably of 
post-Jurassic age. 

No natural  base of the  Trias is seen in any of the  localities 
described, a l though in the Tak i t imu  Mountains,  west of the  
Hokonuis ,  the  Ka ih iku  is said to rest unconformably  upon the  
Maitai  Series. 5 

1 Bibliography, 22, p. 22. 
3 Bibliography, 45. 

Bibliography, 15, Introduction, p. xii. 

2 Biblio~raphy, 23. 
4 Bibliography, 3,9. 
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Prof. Marshall estimates the thickness of the rocks from the  
top of the Baton-River Series to the top of the Jurassic, his 
Maitai  System, at  53,200 feet. This includes the Upper Palaeo- 
zoic, Triassic, and Jurassic strata. Prof. ParKreckons the thickness 
of the Trias and Jura  at 1S,000 feet. When I w~s at  Nugge t  
Point  I stepped out the series of the fossiliferous Trias exposed 
there, from the Rhaetic beds northwards to the road leading to  
the lighthouse where the Kaihiku fauna is said to occur. The 
beds are til ted on end, and the section is clear; but  the Noric 
Pse~do~w~otis Beds are missing. I estimated the thickness at  
well over 3000 feet. Prof. Park 's  diagram of the Nugge t -Po in t  
section includes a part of the unfossiliferous Kaihiku and all the  
fossiliferous Trias, and the thickness is about a mile. At  Kawhia 
the Rhaetic alone is over 3000 feet thick. 

All rocks in New Zealand older than the Cretaceous are affected 
by the great orogenic pressure which occurred between the upper- 
most Jurassic and the Middle Cretaceous3 The Trias, except on 
the west side of the Hokonui Hil ls  and immediately south of 
Kawhia, stands everywhere nearly or quite vertical. Tt~e Jurassic 
beds, as a rule, d ip  much less steeply. The schistosity of much 
of the metamorphic rock of the Southern Alps appears to have been 
produced during this period. Some of these metamorphic and semi- 
metamorphic rocks are undoubtedly Mesozoic, others are Maitai  or 
pre-Maitai. Greywackes associated with the Trias pass gradually 
into phyllites and schists. The change has been described by 
Prof. Marshall, ~ who states fur ther  tha t  the schists pass gradually 
into the gneisses of Westland. The semi-metamorphic slaty 
argillites at  Mount  St. Mary, which are full  of crushed and dis- 
torted Triassic fossils of Kaihiku or Ladino-Carnic age, contain 
secondary macroscopic flakes of white mica parallel to the  
foliation. 

1 The history of New Zealand as a land-surface dates from about the time 
of the final break-up of Gondwanaland, and its uplift may be connected with 
that event. In connexion with the age of the Maitai Series, I have shown 
that the New Zealand area was under water during the Permo-Carboniferous 
Period. The Jura-Cretaceous uplift is not connected with the present con- 
figuration of New Zealand, except that the rocks then hardened and meta- 
morphosed resist weathering better, and now form the Alpine Ranges. It was 
probably reduced to a low elevation before late Cretaceous times. No part of 
the present New Zealand can be said with certainty to have remained land 
during Tertiary times. The present uplift dates from the Middle or late 
Tertiary, and was more of an epeirogenic nature accompanied by block-fracture. 
Tertiary strata are deeply involved in faults, overthrusts, and downthrows in 
the Alpine and other areas, but in no case are they much crushed or meta- 
morphosed. 

Bibliography, 21, p. 21. 
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At Kawhia, on the western coast of the North Island, folded Triassic and 
Jurassic rocks are exposed beneath horizontal Tert iary covering deposits. At 
Waikato Jurassic of undetermined age occurs. Only the l~hmtie and Noric 
beds of the Trias are known as yet in the North Island. 

In the South Island, in the Nelson district, the Trias is much faulted and 
folded, and strikes more or less north-north-eastwards and south-south-west- 
wards--parallel  to the main structural axis. In the far south it  is much 
less faulted and disturbed, and the strike of the Trias and Jura  from the 
Hokonui Hills past Kaihiku Gorge to the coast at  Nugget Point is approxi- 
mately wes~ and east to west and south-east, at  right angles to the strike in 
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I V .  TYPICAL AREAS OF TRIASSIC ROCKS. 

Fossiliferous Triassic beds are exposed at intervals, from Kawhia 
on the western coast of the North Island to Nugget Point on the 
south-eastern coast of the South Island, a distance of 620 miles 
or nearly 9 ~ along the meridian. The most impol~ant localities 
~re briefly described in the following order : - -  

District. 
NORTH ISLAND. 

Kawhia. 

~OUTH ISLAND. 

Chief fossitifero~es ~ocali~ies a~d the horizons represented. 

Coast-section south and south-west of Kawhia Har- 
bour, towards Albatross Point (Noric and Rhsetic). 

~Richmond (Noric); Wairoa Gorge (Carnic) ; Garden 
Gully (Carnic and Noric); Mount Heslington (Car- 

Nelson area. nic); Eighty-Eight Valley (Kaihiku or Ladino-Carnic 
and Carnic). 

Okuku. Carnie, Noric (?). 
Mount Ports. Kaihiku or Ladino-Carnic, and Lower Carnic. 
Mount St. Mary. Kaihiku or Ladino-Carnic, and possibly Lower Carnic. 
Hokonui Hills : .~ Gore (Carnic, Norie) ; Otamita (Carnic, Noric) ; East  

North side. L Peak (Kaihiku or Ladino-Carnic). 
f Caroline railway-cutting (Kaihiku or Ladino-Carnie) ; 

South-west side. l Benmore Cutting (Rhmtic). 
Kaihiku Gorge. Kaihiku or Ladino-Carnic, Carnie, Noric. 
Nugget Point. Kaihiku or Ladino-Carnic, Carnie, Rh~etic. 
Moonlight Range. Carnie, Norie. 

The localities in the South Island are probably connected along 
the structural axis by others where the fossils are still undiscovered, 
or have been more or less obliterated through metamorphism. 

N o r t h  I s land .  

Kawhia .  

The Jurassic strata are well exposed round the shores of Kawhia 
Harbour, where they lie unconformably beneath a horizontal cover 
of Tertiary limestones, and Kawhia is the most important locality 
in the North Island for Jurassic fossils. Outside the harbour in 

t he  Nelson district. At Mount Ports and Mount St. Mary the Triassic beds 
form part of the eastern fringe of the complex of the Alpine Range, and are 
.crushed and partly metamorphosed. Except immediately south-west of 
Kawhia Harbour, and on the southern and western side of the Hokonui 
Hills, the Triassic beds stand everywhere practically vertical. 

At Kawhia, and in the far south, the Trias is succeeded conformably by 
Jurassic  rocks. At Nelson and in the Alpine Region no Jurassic is known. 
In the Nelson district fossiliferous Trias, from the Ladino-Calmic to the Noric 
inclusive, occurs. The Triassic limestones at Okuku are of uncertain 
age, but  probably Carnic. At Mount Ports and Mount St. Mary the 
Ladino-Carnic (Kaihiku) and possibly Lower Carnic occur. In the ranges 
extending from the Hokonui Hills to Nugget Point all divisions, from the 
Kaihiku to the Rh~etic inclusive, are fossiliferous, and the overlying Jurassic 
:is also highly fossiliferous. 
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the coast-section extending southwards and south-westwards the 
Jurassic deposits pass conformably down into a ttfick series of grey 
felspathic sandstones with bands of pebbles and cohglomemte-beds. 
These beds gradually become increasingly inclined until Tarawai 
Point, north of Albatross Point, is reached. Fossils are scarce, but 
quite high up in these beds Prof. Marshall and I found a specimen 
of A;'eestes cf. rhwticus, and a little lower down another similar 
but indeterminable ~treestes. Brachiopods occur sparingly, gener- 
ally in little clusters throughout a great thickness of these rocks. 
Tl~e commonest form is Hecto;'ia bistdcata, and rather high up 
(but below the A;'cestes) I found two specimens of 3lentzelia. 
These beds are presumably Rhmtic. 

At Tarawai Point, some miles south of Kawhia Harbour, there 
is a large intrusion of a hypabvssal porphyry of the svenite~ group, 
and the sedinlentarv rocks are here nearly or quite vertical. A 
black argillite full of Pseudonwnotis oc'hotica and its varieties 
occurs in very close association with this intrusion, and seems in 
places to un~ierlie and become involved in it. Great masses of 
this dark shale are found mixed up with blocks of porphyry lying 
on the shore. These beds are Noric, and are the lowest Trias 
that I saw in this locality. McKay, 1 in a sketch-map appended 
to his report of the district, shows a repetition of the Wairoa, 
Otapiri, and Bastion Series south of the igneous intrusion, but says 
that  the rocks were not examined. Prof. Marshall, who on a pre- 
vious occasion visited that  very rugged portion of the coast in a 
boat, tells me that he saw no fossils there. 

S o u t h  I s l a n d .  

Nelson Area.  

The strip of fossilifcrous Trias in this district extends in a north- 
easterly and south-westerly direction from near l~ichmond to 
Eight( ' -Eight Valley, a distance of about 12 miles. Its greatest 
width is about three-quarters of a mile, near the Wairoa Gorge. 
The beds are steeply inclined. Various sections have been drawn 
to show the arrangement of the beds, but the structure is com- 
plicated and involved. Great divergence of opinion exists regarding 
the presence or absence of faults, and the relation of the Trias of 
the foothills to the Maitai Limestones and Argillites which form 
the higher peaks that bound it on the south-east. In the Wairoa 
Gorge the 3:Iaitai Limestone contains an Upper Palaeozoic fauna, 
and closely adjoins the dark greywackes full of 3[qtilus ]~rob- 
lematicus. A;c Richmond the felspathic sandstone's containing 
Pseudomonotis ~'ichmondiana are sharply cut off on the east by 
unfossiliferous red and green slaty argillit'es of the Maitai Series. 

The Kaihiku Beds appear oniv in Eighty-Eight  Valley at the 
south-western end of the Triassic outcrop. Here they are wedged 
in between Maitai Limestone on the south-east an;] the Upper 

Bibliog-raphy, 30. 
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Trias on the ninth-west. The strip of Kaihiku Beds is half a mile 
long and a quarter of a mile wide, and the strata dip south-south- 
eastwards at 55 ~ to 65 ~ . 

In the Wairoa Gorge the 2]Iytilus-problematicus Bed occurs 
near the entrance, and again on the east close to the Maitai Lime- 
stone. The intervening space is occupied by the higher beds of 
the Carnie. 

In the hills south of the gorge the Pseudomonotis-richmondiana 
Beds occur in full thickness, but are not seen in the gorge itself. 
At Garden Gully, about a mile south-west of the Wairoa Gorge, I 
found a bed of fine-grained greywacke containing many varieties 
of the Asiatic Noric fossil Pseudomonotis ochotica. I t  seems to 
occupy the limb of a syncline, possibly a faulted syneline, and 
I believe the Noric Pseudomonotis-ochotica Beds to be the highest 
that occur in the Nelson area. 

No Jurassic fossils have been found in this part of the South 
Island. All the evidence that  I saw led me to conclude, in opposition 
to recent Survey results, 1 that there is a series of strike-faults 
parallel to the structural axis and that the Trias is partly overthrust 
to the north-west by the Maitai Series. The Tertiary deposits of 
the Waimea Plains, which bound the Trias on the north-west, 
are tilted up along their junction, and are probably overthrust to 
some extent in their turn b.y the Trias. 

O k u k u  (Ashley County) .  

The geology of this very mountainous district is little known. 
McKay studied and described it in 1879, 0 and states that the 
whole of the northern end of the Mount-Torlesse range is occupied 
by Trias and younger formations, which form the higher peaks of 
Mount Torlesse. The rocks consist of a great thickness of con- 
glomerates, sandstones, red and green so-called 'diabasic ash '  (by 
which one may probably understand coarse greywacke), and lime- 
stones. 3l!/tilus problematicus and 3Ionotis salinaria are said to 
occur in the limestones and in the ' diabasic ash.' These fossils 
are found in immense numbers in the Upper Okuku Valley, in a 
limestone associated with cherts. I had no opportunity of visiting 
this locality, and McKay's report is not quite clear as to whether 
the 3lonotis and 3fytilus occur together or in separate stl~ta. I 
examined a series of the 2]Ionotis-like shells in the limestone from 
this district belonging to the New Zealand Geological Survey, and 
selected several examples to be sent to England. These pieces of 
limestone contain Monotis, but no 3lflilus. I could find no trace 
of the anterior byssal notch characteristic of Pseudomo~wtis in 
any of these shells, and therefore am compelled to regard them 
as really the Alpine ~]Ionotis salinaria. I f  this be the case, their 
reported association with 3I~/tilus 2roblematicus may be explicable, 
as ~[onotis salinaria is recorded from Carnie horizons in Europe. 
Perhaps future research in the district may clear up these points. 

1 Bibliography, 22, pp. 20-22. ~ Bibliography, 29. 
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M o u n t  Po t t s .  

The chief interest of this locality centres in the plant-beds 
discovered by McKay in 1877. Great uncertainty has arisen over 
the age of these beds and the associated marine fossils, owing 
~o Hector's determination of Glosso_pteris among the flora. The 
district,  which is extremely mountainous, was described by McKay, 1 
who states tha t  the plant-beds of Tank Gully underlie the marine 
' S 2 i r i f e r ' B e d s .  Later, however, he says tha t  plant-remains 
overlie the Kaihiku in the district between the Rangitata  and 
Ashburton :Rivers3 The fossils in the marine beds have been 
variously determined as Permian, Lower Carboniferous, or Upper 
Devonian ; but my examination of the Geological Survey Collection 
and of a series collected by Prof. Marshall convinced me tha t  they 
are all Triassic. They occur in black, compressed and fractured, 
slaty argillites. The following forms are present : - -  

A Nautili& 
Small gasteropods with angular 

whorls. 
Daonel~a indica Bittner. 
Pinna sp. 
Anodontophora sp. 
Spirigera kaihikua~m, sp. nov. 

Spiriferb~a (Cyrtina ?) carolin~e, 
sp. nov. 

Spiriferina sp. 
Halorella sp. 
Dielasma sp. 
Mentzeliopsis sp. 
Crinoid-stems. 

Mr. McKay told me tha t  .lfytilus problematicus occurs there, 
but  there is no trace of z][onotis or t)se~utomo~wtis. 

The great majority of the fossils are those of the Kaihiku and 
are of early Upper or late Middle Trias. The only forms tha t  
indicate a Carnic horizon are ~ tu t i l u s  and Pi~lna. Reptilian 
remains occur in some of the beds, the large narrow alnphiccelous 
vertebrae of which suggest some form of Icht]lyosaur~ts. 

The late Dr. E. A. N. Arber 3 examined a series of the plants 
which Mr. D. G. Lillie collected here in 1911, with the result tha t  
r supposed Glossopteris turned out to be a new form, to which 
he gave the generic name Zinyu~Jblium, and the whole flora proved 
• be either late Triassic, Rhmtic, or early Jurassic. Dr. Arber, 
however, informed me that,  at  present, it is impossible to distinguish 
between late Triassic and early Jurassic floras. From the evidence, 
both of the flora and of the associated marine fauna, it seems per- 
fectly justifiable to at tr ibute an Upper Triassic age to the plant- 
beds of Mount  Ports ;  but the question as to the position of the 
plant-beds relatively to the marine horizon is one on which further 
evidence is needed. 

M o u n t  St .  Mary .  

The fossiliferous outcrop at Mount  St. Mary occurs at  an 
al t i tude of 5160 feet. Fossils occur in three zones in a thickness 
of 50 feet: the two lower zones are slaty shales and the upper a 

1 Bibliography, 28, p. 92. ~ Bibliography, 28, p. 95. 
3 Bibliography, 2. 
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conglomerate. The fossiliferous rocks are associated with altered 
sandstones, and follow the phyllites, quartzites, etc. (known as the 
Kurow Schists) in direct stratigraphical succession. At  the foot of  
the mountain the dip is very high, and at the fossiliferous out- 
crop it is about 60 ~ Prof. Park 1 says that the thickness of the  
strata exposed in the section is not less than 10,000 feet, and he 
gives a careful enumeration of these metamorphic and semi-meta- 
morphic rocks. His attribution, however, of a Permo-Carboniferous 
age to the fossils is erroneous, as they are all Triassic, and the 
ma.]ority belong (as do those at Mount Potts) to the Kaihiku 
Series. I examined the series in the Geological Survey Collec- 
tion, and also a collection which Prof. Marshall made. Many of 
the forms attain an unusually large size, but are much crushed 
and distorted: they occur in a fissile slaty argillite or greywacke. 
I identified the following forms : ~  

A crushed Nautilid. 
Patella (?), crushed. 
P~eurokoma~a sp. and another  small 

gasteropod. 
Lima sp. 
Pa r t  of a large indeterminate  bi- 

valve. 
Many small specimens of Megalodon 

cf. g~obutaris, sp. nov. in a coarse, 
g r i t ty  felspathic sandstone. 

Spirigera resembling Sp. kaihiku- 
ana, sp. nov. 

Me~ze~iopsis sp. of unusually large, 
size. 

Large alate Spiriferinse and a small 
form resembling Spiriferina fl'a- 
gills Schlotheim. 

Large Die~asma. 

There is no trace in this fauna of Hectoria, Halobia, Myt i lus ,  
or Pseudomonotis. 

I t  is quite certain that  the slaty shales contain the Kaihiku: 
fauna, and are of late Middle or early Upper Triassic age, while the  
Jfegalodon-like bivalves in the higher conglomerate-bed suggest 
the presence of part of the Carnie horizon below the .Mytilus- 
problema~icus Bed. 

H o k o n u i  Hills.  

The Hokonui Ranges consist of a series of conformable Triassic 
and Jurassic rocks. On the north-east they are bounded by the 
Waimea Plains and the Waimea River, a tributary of the Mat~ura, 
and on the south-west and south-east by the Makerewa Flats and 
the Oreti River. Their structure was investigated by S. H. Cox o 
and A. McKay 3 in 1878. The hills rise to a height of about  
2500 feet, and are part of a range extending from the Takitimu 
Mountains to Nugget Point on the south-eastern coast of Otago. 
The Government surveyors estimated the thickness of the strata 
at 21,000 feet or more. The structure is roughly that of a trough, 
of which only the northern and western edges are exposed. The 
axis follows roughly a south-easterly trend at its western end and 
a nearly easterly trend at the eastern eml. The beds along the 
northern and north-eastern fringe of the hills stand nearly vertical, 
while on the southern and western side the dip rapidly decreases 

:Bibhography, 3S. -~ Bibliography, 9. ~ Bibliography, 27. 
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till they form a flat svncline with an axis oriented north-west and 
south-east. The result is that  the outcrop of the beds bends 
round, and becomes much wider on the south-western side. In 
consequence, the Triassic rocks occupy the northern and western 
fringes of the hills : while the inner and less accessible part of the 
range, together with the southern and south-western portion, is 
ot-cupied by the lnuch less strongly inclined Jurassic deposits. 

The great mass of greywackes and conglomerates, called the 
Kaihiku Series, estimated as 6600 feet t h i c k ,  occupies the northern 
fringe. The thin fossiliferous band, which occurs 4000 feet 
above the lowest beds seen in the district, crops out at various 
points as a continuous bed. I t  is seen in a railway-cutting a mile 
south of Caroline Station, and at East Peak, whence it extends 
eastwards in the direction of the Kaihiku Gorge, from which it 
takes its name, and finally reaches the coast at Nugget Point. 

I visited various localities in the Hokonuis in company with 
Prof. Marshall, but most of our collecting was done at a spot, 
previously known to Prof. Marshall, in the valley of the Otamita 
Stream some distance west of East Peak. This stream, according 
to the map published by Cox & McKay, flows eastwards in the first 
part of its course approximately down the junction of the Otapiri 
and Upper Wairoa Series. I t  then turns northwards and cuts across 
the strike of the Lower Wairoa and Kaihiku Series, ultimately 
joining the Mataura. The section that  we observed on both banks 
of  the Otamit~ Stream is as follows : - -  

Beds. 
Approximate 
thickness i~ 

feet. 
Fossils. Age. 

grits F r a g m e n t  o f  Pinacoce- ~ ? 
a. MassiVeand sandstones.felspathie I 20 ras, Mate Spiriferin~e. NORXC. 

20 

25 

b. Felspathie  s a n d s t o n e s  } 
interbedded with shaly! 
bands. 

c. A massive bed of dark.i 
hard, but  fissile crumb-' 
ling shale, with eoncre-! 

�9 . . I 

tmnary  nodules m its: 
lower part .  i 

d. Felspathic sandstones: 
and argillites. 

e. D a r k - g r e y  rus ty  shales: 
with small rounded py-  
rite nodules, and bands 100 of felspathic sandstonei 
weathering in spheroidal! i 
masses. 

f. Dark  slaty shales. ? 
i l 

h'autili, Arcestes, DisJ 
copbyllites, Halobia 
hochstetteri, etc. 

Halobia hocbstetteri I 
and many other  well-! 
preserved fossils,: 
l~5t~ttili, Discoph gl- 
lites. 

Pleu roph or ~s, 
ferina, etc., 
preserved. 

Spiri- 
badly ~ CARNIe. 

Halobia zitteli var. 
zeala ndica, Sph'igera 
ma nzacb~ioides, Spi- 
riJ'erbtx, Con~daria, 
and many other fos- 
sils. 

Full  of Mgtib~s pro- 
blematic~ts. 
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Fossils are unusually well preserved in beds c and e. The 
Geological Survey reports make no mention of the occurrence of 
Jl~/tilus 2roblematicus in the Hokonui Hills, and so it would 
.appear that this section was overlooked by the Govel"nment surveyors 
m 1S78. 

K a i h i k u  Gorge. 

This gorge cuts across the strike of the Triassic range between 
the Hokonui Hills and Nugget Point. At the entrance of the 
gorge several blocks fallen from the rock that crops out on the 
grassy hillside, but is not well exposed, contain the fauna which 
takes its name from the locality. The fauna, a very constant one, 
corresponds exactly to that found at various points in the Hoko- 
nuts and at Eighty-Eight  Valley, near Nelson. Some distance 
above this a thick coarse conglomerate occurs, overlain by a hard 
greywacke full of indeterminable plant-remains. A thick series 
of  spheroidal felspathic sandstones represent the Wairoa and 
Otapiri Beds, but fossils are very scanty. In the stream I found 
a piece of a _Pinacoceras, evidently washed down from the higher 
Triassic beds. 

N u g g e t  :Point. 

This is one of the clearest sections of the Trias in New Zealand. 
In Roaring Bay or Shaw Bay, south of Nugget Point Lighthouse, 
the beds are ranged ahnost vertically for a distance of nearly a 
mile. I t  is possible to obtain a good idea of the thickness and 
succession of the fossiliferous Trias. Here, however, although 
the Carnic with the Mytilus-t~roblematicus Bed is well developed, 
the t~seudomonotis Beds of the Noric are missing. The series 
commences with hard unfossiliferous greywackes and felspathic 
sandstones, upon which the lighthouse stands. Slightly south of 
this, Prof. Park tells me that fossiliferous bands in the Kaihiku 
Series occur, although I did not succeed in finding them. The 
Carnie Series is excellently developed, and yields many fossils, 
showing several recognizable zones. About 195 feet above the 
Mytilus-problematicus Bed is a band of ferruginous sandstone with 
fragmentary plant-remains, where I collected a fragment of a frond 
which I identified as Thinnfeldia cf. odontopteroides Morris. 1 
The late Dr. E. A. N. Arber kindly confirmed this identification, 
:and informed me that this species is commonest in the Upper 
Trias, al though'not confined to that horizon. The Noric is not 
recognizable here; but Prof. Marshall has recently traced it at 
Glenomaru, about 10 miles inland from Nugget Point. A frag- 
ment of the rock that he sent me is full apparently of the small 
rounded and arched variety of Pseudomon, otis richmondiana. The 
Triassic Svstem comes to an end, about a mile south of the light- 
house, witch a hard, resistant, pebbly and glauconitie or chloritic 
felspathie conglomerate, full of ttectoria (Clavijera) bisulcata 

I Now in the Sedgwick Museum,  Cambridge.  
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.and the very alate Spir(/~rimt diomedea. The section was de- 
scribed by McKay, and later by Park. I confirmed the litho- 
logical sequence as Prof. Park 1 represents it, and have added in 
fig. 2 (p. 180) my interpretation of the zones represented after 
.examining the fossils collected there. 

M o o r l i g h t  Range.  

This lies more or less on the westward continuation of the 
Hokonui Hills, but the geology of the district is very little known. 
A considerable series of Triassic rocks is probably present there. 
In the Geological Survey Collection from this locality I identified the 
following forms: Pseudomo~zotis richmondiana Zittel, and a large 
fiat form like Ps. ochotica Teller, var. de~.sistriata, Halorella sp., 
.and a small bivalve. 

V. I-)&L_JE O~TOLO GY. 

CEPHALOPODA. 

The Cephalopods of the New Zealand Trias belong to the genera 
.Orthoceras, Clydonautilus, and Grypoceras among the Nautilids ; 
.dulacoceras, among the Belemnoids ; and among the Ammonites, 
.Arcestes, Cladiscites, Pinacoceras, anal Discop]q/llites. The last 
is the only ammonite sufficiently well preserved to afford any 
:real zonal information. No cephalopods have been found in the 
Kaihiku Beds, and the Trias of New Zealand shares with tha~ 
of New Caledonia and the Malay Archipelago the absence of 
~mmonites of the Ceratitic type, or of the profuse Upper Triassic 
~mmonite fauna which occurs in Western America and in the 
Himalayas. 

'OICTaOCEaXS sp. (P1. XVII,  fig. 6.) 

Surface of the shell smooth; growth-lines straight, not sinuous. 
The scpta are rather strongly convex towards the apex, and the 
siphuncle is slightly excentric. Length originally -- about ~0 mm. ; 
.diameter of aper turez6 ram. ; and length of living chamber=about  
11 ram. The aperture of the latter is preserved, and is circular in 
outline, quite horizontal; the rim is slightly thickened. In the 
:angle of emergence and other features it resembles O. tri(r 
Mojsisovics. 

L o c a l i t y  and  hor izon . - -The  only locality that I know where 
this dwal~ed Orthoceras occurs is Bed c, Otamita, Hokonui. Hills, 
Carnie. Previous records of Orthoceras seem to have been based 
on par~s of the phragmocones of large Atractitid belemnites. 

'GRYI~OCER&S Cf. MESODISCU~[ Hauer. 
19(12 E. yon Mojslsovics, ' Cephalopoden der Hallstis Kalke '  vol. i, Supplem. 

p. 229. 
1910. G. Bcchm, Centrall)latt f. Min. &c. p. 635. 

The name of ~u ,mesodiscus appears in Hector's list of 

1 Bibliogruphy, 39, p. 382 & pl. xxix. 

Q. g. G. S. No. 291. Q 
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fossils of the Otapiri Series, and this attribution is continued by 
Diener on the strength of a specimen which Prof. Marshall sent 
to B(ehm. Several specimens of this shell that  I collected confirm 
Diener's observations on the external ornamentation, which consists 
of longitudinal lines crossed by fine transverse lines. The sutures 
show a very shallow ventral l~obe and similar, but rather deeper, 
lateral h)bes, and a small, well-marked, annular lobe. The siphuncle 
in a specimen of three whorls occurs about midway between the 
centre and the ventral margin. 

L o c a l i t y  and  h o r i z o n . - - B e d  c, Otomita, Hokonui  Hi l l s ;  
Nugget  Point, and other localities. Carnie. 

CLYDONAUTILUS (PROCLYDONAUTILUS)  ef. smImLo13rs Di t tmar .  
(PI. XVII ,  fig. 3.) 

1902. E. yon Mojsi*ovies, ' Cephalapoden der Hallstiitter Ka lke '  vol. i, Supplem. 
p. 211 & 1)1. x, fla. 3, pl. xi, fig. 1. 

1910. G. lgmhm, Centralblatt f. Min. &e. p. 634. 

A Nautil id with angular sutures was sent by Prof. Marshall to 
Bcehm, and handed on to 1)iener, who identffled it as near the 

�9 above speeies. In speeimens that  I collected the lobes arc angular 
and the saddles rounded, strongly recalling those of a nearh'-allied 
species PJ'. rjoMatites Hauer. The siphunele of a speei]nen of 
three whorls is dorsad of the centre. The suffaee of the shell 
slopes more towards the renter, and is less rounded than in ei ther  
P~'. si)irolobu, or P;.  yoJ~iatites ; while the renter itself is narrow 
and gently rounded. 

L o c a l i t y  a n d  h o r i z o n . - - I t  is emnmon in Bed c, Otamita 
(Hokonui  'Hills), and oeeurs also at  Nugget  Point  and other  
localities. 

ARCESTES sp.  

1909. Avcestes hokomei P. Narshall,  Trims. N.Z. Inst. vol. xli, p. 144:. 
1910. G. B(ehm, Centralblatt L Min. &c. p. 634. 

Areestids are fairly common in the Carnie beds, especially in 
Bed c at Otamita. Prof. Marshall sent a speeimell from this. 
locality to B~ehm, who submitted i t  to ])iener. As the living 
ehaml)er was missing, he could not say whether it was Arce.sles or 
Proa~'cestes, and considered it  better {~()t to give any specitie name. 
No specimen tha t  I saw or found had the living chamber, and so I 
cannot add anyth ing  to Diener's observations. I f  more complete 
specimens eould he obtained, it would probably be found tha t  several 
species of Arcestes are present in the New 7~ealand Trias. 

AItCES'rES ef. mt_t.;'riccs W. B. Clark. (P1. XVII ,  fig. 1.) 
188.q. Am..Journ. S(.i. ser. 3, vol. xxxv, p. 119. 
1895..I.E. Pompeekj, ' Ammoniten des Rhiit ' Neues Jahrb. vol. ii, pt. 1, p. 3. 

Shell smooth, sides and renter  rounded, umbilicus wide and 
deep; the umbilical shoulders are rounded, and slope towards the  
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mnbilicus. The living chamber is wanting; but on the last whorl 
two slightly-sinuous channels cross the renter and sides nearly 
opposite one another, and represent former contractions of the 
aperture. 

This specimen agrees in outer shape with Arcestes vhwticus, 
a form for which Hyat t  has proposed the new generic name 
Rhctites, but seems to differ in the sutures. Five saddles are seen 
between the siphuncular saddle and the umbilical shoulders, the 
fourth being higher up though not larger than the rest. The saddles 
are deeply cut on each side into four auxiliary saddles, and the 
siphonal lobe is divided by a saddle into two points which are not 
deeper than the lateral lobes. In Arcestes vhcetic~ts the sutures 
are said to form a series of lobes and saddles which gradually 
decrease in size from the siphuncle, and the two siphuncular lobes 
are deeper than the lateral lobes. 

Mojsisovics says that Pompeckj considered ~Zlrcestes rh6eticu~ 
to be merely part of the inner whorl of an Areestes of the Galeati 
group. 

L o c a l i t y  a n d  ho r i zon . - -The  specimen illustrated in P1. XVI]: 
was collected by Prof. Marshall and myself high up in the Rh~etie 
between Kawhia Harbour and Albatross Point, 3000 feet or more 
above the Norie _Pse,tdomonotis Beds. I t  is probably the highest 
Triassic fossil that we Obtained in New Zealand: it is entirely 
distinct from the Arcestids in the Carnic, which are much smaller, 
more involute, and lack the deep funnel-shaped umbilicus. 

CL&DISCITES sp. (P1. XVII,  fig. 2.) 

Sides flat, sloping gently towards the small shallow umbilicus ; 
venter gently rounded. The living chamber is missing and the 
shell destroyed, and consequently it is impossible to see whether 
there was any surface decoration. No specific name can, therefore, 
be given. 

L o c a l i t y  and  hor izon . - -The  only specimen of this genus 
known to me comes from the ~u Bed at Mount Heslington, 
Nelson. .Carnic. 

PI~ACOCERAS sp. 

All the specimens of _Pinacoeeras that I saw are fragments of 
air-chambers, and no satisfactorily-preserved example has come to 
light. One cannot, therefore, say more than that this genus, or 
some similar large and fiat phylogerontic form with very compli- 
cated sutures, occurs in the higher Triassic deposits. 

L o c a l i t y  and  h o r i z o n . - - [  found a fragment in a bed a~ 
Otamita, in the Hokonui Hills, which is probably Lower Noric ; 
and in the Geological Survey Collection is a piece of a very large 
fiat Pinacoceras, but with greatly eroded sutures, from beds on 
the eastern side of Mount Heslington, near Nelson, which may also 
be Lower Noric. 

Q2 
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DISCOPHYLLI'rES el. EBNEllI Mojsisovics. (P1. X V I I ,  fig. 7.) 

1896. Ph.~lloceras (.][ojsvarites) ebneri ' Obertriadische Cephalopodenfauna des 
HimMaya' l)enkschr, k. Akad. Wissensch. Wien, vol. Ixiii, p. 668 (96) & 
pl. xix, fig. 6. 

l:)G6. C. Diener, ' Fauna of the Tropites Limestone of Byans' Pal. Ind. ser. 15, 
vol. v, Mere. 1, p. 173 & pl. v, fig. 5. 

Shell smooth or exhibiting faint growth-lines; whorls gently 
rounded, increasing rather rapidly;  the umbilicus wide and open, 
each whorl emblacing about half the previous one. Umbilical 
shoulders in the more adult shell are rounded and rather over- 
.hanging. The earlier whorls are much flatter than the later, which 
m very large specimens become much rounded. 

L o c a l i t y  a n d  h o r i z o n . - - B e d  c, Otamita (Hokonui Hills). 
The f ragment  illustrated occurred near the ~l[ytilus-p;'oblematicus 
Bed, south of the Wairoa Gorge, Nelson. In  the Geological 
Survey Collection is a magnificent specimen from Nugge t  Point, 
measuring 18 inches in diameter. Carnic. Large Disco phyllites 
are recorded from New Caledonia. 

Remarks.---Discophyll i tes is a sub-generic name proposed 
by H y a t t  for a group of forms connecting Monol)hyllites and 
l?hacophyllites. The peculiarities of the suture are said to be 
tha t  the siphonal lobe is deep and nan'ow, and divided by a high 
median prominence, and the siphonal saddle is diphyllic~ Three 
species have been described: D. patens Mojsisovics, from Europe;  
3). ebneri Mojsisovics, from the Himalayas;  and Z). insignis Gem- 
mellaro, from Sicily. Prof. Diener remarks tha t  all three form a 
well-defined and closely-allied group ranging from Middle Carnic 
into Lower Noric strata. The New Zealand form seems to agree 
closely with the Himalayan D. ebneri. 

AUL~tCOCEll/tS sp. (P1. X V I I ,  figs. 4 & 5.) 

1878. Belemnites otaTiriensis Hector, Trans. N.Z. Inst. vol. x, p. 485. 

In one example the end of the guard and the anterior part of the 
phragmocone are both missing. Tile guard is soft and friable, and 
there are one or more longitudinal grooves on it. The phragmocone 
is nearly twice as long as the guard, and has eleven or twelve air- 
chambers remaining. The septa are irregularly spaced, and the 
siphuncle is marginal. A label at tached to this specimen (which is 
figured in P1. X V I I ,  fig. 4) states that  it is the holotype of Hector 's 
~elemnites otapirieJ~sis. A highly-idealized illustration of this 
specimen, which Hector caused to be printed, has recently been 
issued. 1 I t  is 150 ram. long. 

Another specimen consists of a f ragment  of a guard in very hard 
greywacke, which, when dissolved out with aeid, yielded a gutta-  
percha squeeze (illustrated in PI. X V I I ,  fig. 5). ~About half the 
surface is seen, and has three longitudinal ribs separated bv two, 
sharp and deep furrows. The surface of the ribs is gently rounded, 

i Bibliography, 47, pl. v, fig. 1. 
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and one of them bears five longitudinal parallel cuts. A very sharp 
and faint rib passes down the bottom of each of the furrows. 

L o c a l i t y  and hor izon. - -Hector ' s  specimen comes from Oreti 
railway-cutting (Hokonui Hills), and is probably Norie ; the frag- 
ment of guard is from the S})iriferina Beds at Eighty-Eight Valley, 
Nelson, and is probably Carnic. Both specimens belong to the 
New Zealand Geological Survey Collection. 

R e m a r k s . - - T h e  first specimen is contained in a large piece 
of decomposed felspathic sandstone, and seems to be specifically 
indeterminable. The fragment of guard agrees well with a 
similar fragment of A,dacoceras sulc(tt~tm Hauer, illustrated by 
Mojsisovics. 1 

The New Zealand Geological Survey possesses fragments of 
phragmocones of belemlfites of the Atrc~ctites group which are of 
large size ; but most of them seem to be from Jurassic deposits. 

GASTEROPODA. 

I:)MFELLA (.9) ~ELSO~'E~'SIS, sp. nov. (P1. XVIII ,  figs. 8 a & 8 b.) 

Shell patelliform, the apex directed forwards and situated about 
the anterior third portion of the shell. The shape is not always . 
symmetrical : in one example the apex is slightly inclined to the left, 
and in another the left anterior position of the shell slopes more 
steeply than the rest of the surface. The decoration consists of 
fine rounded ribs, which radiate from just below the apex to the 
margin. Between the primary ribs three or four smaller ones com- 
mence at various distances below the apex, but do not attain the 
strength of the primary ribs. The ribs are crossed by a regular 
series of faint, close-set, concentric growth-lines, giving the surface 
a latticed appearance. The shell is fairly thick, and the muscle- 
scar in the interior is broad, but not very distinct, and in one 
specimen seems to continue round the inside of the shell, while 
in another it appears to be interrupted on the left anterior side. 
The largest specimen that I examined was 71 mm. long, 65 mm. 
wide, and 36 mm. high. 

L o c a l i t y  a n d h o r i z o m - - I t  has only been found in the Kaihiku 
Beds at Eighty-Eight Valley (Nelson district). Ladino-Carnic. 

The New Zealand Geological Survey possesses several large 
examples, of which, except in one instance, the interior casts 
alone have been preserved. From this one I made a gutta-percha 
impression showing the outer surface, which I have taken as the 
holotype. I t  has a small mass (apparently of stromatoporoid coral) 
attached to its outer side. 

R e m a r k s . - - I t  is possible that this shell may be a Capulid or 
perhaps a Siphonaria, in which case the apex would be posteriorly 
directed. The apparent interruption of the muscle-scar on one 
side rather suggests the latter genus as being the correct one. 

i Bibliography, 32, pl. xiii, fig. 4. 
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PL~.rlto'roMARLt (SISE3"SA) IIECTORI, sp. nov. (P1. X V I I I ,  
figs. 5 a - 5  c . )  

Shell consisting of about seven whorls;  the spire is depressed; 
the upper surface of the first three whorls is nearly flat, but  in the 
later whorls it is rather concave and slopes towanls the line of nodes. 
The slit-band occurs about two-thirds of the distance above the base 
of the body-whorl and nearly half the distance above the suture of 
the penultimate whorl. The earliest whorls seem to be smooth. 
A row of heavv rounded nodes occurs both above and below the 
slit-band; those below it project beyond the slit-band, and form the 
keel of the shell. The nodes above and below the slit-band are of 
about equal size, are rather irregularl S spaced, and occasionally tend 
to coalesce one with the other. The slit-band has a faintt~urrow 
above and below it, and between it and the nodes. Below the keel 
the surface of the shell is slightly concave ; it then becomes convex, 
and then again concave towards the mnbilicus, which is partly 
covered and obscured by a thin callosity of the inner lip. Below 
the keel the growth-lines bend sharply backwards, and then curve 
forwards again and pass to the umbilicus. This forward curving 
produces a tongue-like projection of the lip below the notch. The 
notch of the lip is about 10 ram. deep, the diameter of the shell is 
34 mm.. its height 20 ram., and the height of the spire 15 ram. 

L o c a l i t y  a n d  h o r i z o n . - - B e d  c, Otamita (Hokonui Hills). 
Carnic. I collected two or three very fine specimens here. I also 
found casts of it in the Carnie beds in the river-section of the 
Wairoa Gorge, and a east of this (or of a very similar shell) in 
the Norie beds, with P.seudomo~ol i s  oclzotica, at Garden Gully, in 
the Nelson district. 

R e m a r k  s . - -This  shell may be placed in Koken's Pleurotomarid 
group Sisen~,a, which includes several Upper Triassic forms having 
a depressed spire, step-like whorls, and the slit-band situated be- 
tween two ridges on the upper and outer side of the whorl. The 
tongue-like projection of the lip below the notch is also ehal,ac- 
teristie of this group. Koken says, however, tha t  in S/se~Jzct the 
umbilicus is open, whereas in the form here described it is partly or 
completely corered. I t  bears a rather remote resemblance to a shell 
from the Upper Trias of Bear Island in the Arctic Ocean, called 
by J .  Bcphm SiseJ, ncr coJ~wrJ, tz i .  ~ in which the umbilicus is also, as 
in the present shell, covered by a thin labial callosity. 

PLEUIIOTOMAllI& tIOKOSL-IESSIS, sp. nov. (Pl. X V 1 ] I ,  figs. 
6 a -6  c.) 

Shell small, consisting of seven whorls increasing lather rapidly. 
The apex is pointed, and the earliest whorls are angular. About the 
fourth whorl a row of vertically-elongate nodes appears below the 
suture, together with rive or six spiral thread-like lines, one of 
which crosses the centre of the lille of nodes. The ornamentation 

1 tlibhography, 8, le. 51 & pl. vi, figs. 1, 9, 10. 16 
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almost disappears on the last whorl of some specimens, which in 
~onsequence become nearly smooth above the slit-band. The lat ter  
is rather broad, and occurs above the keel in the last whorl. The 
keel is decorated with a line of blunt nodes, and there are a nmnber 
of  parallel threads between it and the slit-band. Beneath the 
keel are about eight concentric spiral lines, which are crossed by 
the growth-lines. The umbilicus is covered by a callosity of the 
inner lip. The slit-band seems to correspond to a rather deep 
notch in the lip. D i a m e t e r = I S  ram. ; h e i g h t - - 1 0 m m .  

L o c a l i t y  a n d  h o r i z o n . - - B e d  c, Otamita (Hokonui Hills), 
where it is common. Also on Mount Heslington, Nelson. Carnie. 

'TRocHus (TEcTrs)  .~I.~RSlI..tLLI, sp. nov. (P1. X V I I I ,  fig. 7.) 

Shell trochiform, consisting of eight whorls, which are sharply 
keeled, and each one slightly overhangs the suture below it. The 
whorls are slightly concave above the keel. Below the keel the 
base is hollowed out and concave. The keel is decorated with a 
line of forward-pointing nodes, which rather resemble the teeth of 
.a saw. The lower part of each whorl above the keel is decorated 
with five or six parallel thread-lines, and beneath it are several still 
fainter lines. 

The columella is strong and twisted, and folded near the inner 
lip. The aperture was not preserved. D i a m e t e r = i S  ram. ; height 

18 mm. 
L o c a l i t y  a n d  h o r i z o n . - - B e d  c, Otamita (Hokonui Hills), 

where Prof. Marshall collected it during one of our visits. Carnie. 
R e m a r k s . - - S e v e r a l  species of Trochoid shells with a twisted 

inner lip occur in the Alpine Hal ls ta t t  Limestone, and are figured 
by Koken under the generic name Tectus; but none of them 
resemble the form here described. I t  may seriously be questioned 

v 

whether these Mesozoic Trochoids are congeneric with the Tertiary 
and  recent genus ~l~ctus. 

CORO~'XHX SrECT*~II, IS, sp. nov. (P1. X Y I I I ,  fig. 4.) 

The shell consists of fifteen or more whorls which increase slowly 
in size; the test is fairly thick, the nodes being but  faint ly visible 
on the internal cast. The decoration consists of a series of pro- 
minent rounded nodes of elongate outline, arranged with their 
longer axes upright.  The nodes occupy most of the surface of each 
whorl, but above them, and just  below the suture, is a flat band 
which bears three or four raised spiral lines with shallow grooves 
between them. A series of fainter raised spiral lines passes round 
tha t  part  of the whorl which is occupied by the nodes, and across 
the depressions between them. The umbilicus seems to have been 
shallow; but the shape of the aperture or lip could not be 
ascertained. The earliest whorls appear to have been devoid of 
ornamentation. The holotype is 96 ram. long, and has an apical 
angle of 14 ~ . 

L o c a l i t y  a n d  h o r i z o n . - - W c s t e r n  slopes of Mount Heslington, 
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south of the Wairoa Gorge (Nelson), where fragments, often of 
large specimens, are not l~re. It  is also found at Nugget Point. 
Carnie.  

The holotype is a mould belonging to the Geological Survey 
Collection, and comes from Mount Heslington. After preparing it, 
I was able to make a gutta-percha squeeze (fig. ~). The Survey 
also possesses a poorly-preserved fl~gment, consisting of several 
whorls, of a specimen from Nugget Point, which must have 
measured nearly a foot in length. I have several fragments from 
Mount Heslingi;on. 

R e m a r k s.--This handsome shell seems to agree generically with 
Koken's genus CoroJtaria, of which several species occur in the 
Hallstatt  Limestone. The genus resembles in some ways the 
Zyjople~tm group of the Loxonemati&e. 

BOVIlG~vE'rIA (?) AltATA, sp. nov. (P1. XVIII ,  fig. 3.) 

This shell consists of six or seven whorls, which increase rather 
rapidly in size; the body-whorl is large and rounded, and occupies 
rather more than half the length of the shell. The sutures are 
rather deep, and the whorls form a narrow platform below them. 
The decolation consists of spiral, rounded, pal~llel, raised, equidistant 
ridges, between which are furrows of about the salne width as the 
ridges. There are about fifteen ridges on the body-whorl. A 
shallow umbilicus seems to be present, but the shape of "the aperture 
could not be seen. He igh t=32  ram. ; width of body-whorl=2-t ram. 

L o c a l i t y  and  ho r i zon . - -Moun t  Heslington (Nelson). The 
holotype from which I made a gutta-percha impression belongs, 
together with several hagments from the ~me locality, to the 
G.eological Survey Collection. I found a cast of a smaller spe- 
tureen, 20 ram. high, in hard greywaeke at Nugget Point. Carnie. 

R e m a r k s . - - O w i n g  to the poor state of preservation of the 
material, the generic position of this shell eannot be determined 
with certainty, and its attribution to ~Bo~try~etia is somewhat. 
conjectural. 

DE~X'rXLIt-.~I sp. (P1. XVIII ,  fig. 2.) 

Length_--originally about 37 ram. flreatest breadth=7 ram. a t  
the anterior end ; the posterior end is missing. The shell is gently 
curved: it is oval in section at the anterior, and nearly circular 
towards the posterior, end. The shell is rather thick, smooth, and 
ivory-like, with fine concentric growth-lines. The edge of the 
apertm:e is sharp and oblique, the margin being high and convex on 
the concave side, and concave on the ventral or convex side of the 
shell. The surface towards the aperture is rounded on the concave, 
flatter on the convex side. 'the growth-lines correspond to the 
obliquity of the aperture. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otamita (Hokonui Hills) .  
Carnie. 
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CO~rL.~RIX sp. (P1. X V I I I ,  fig. 1.) 

Length ~ originally about 27 iron. ; width at the aperture=-9 ram. 
The section seems to be more or less square or rectangular. In 
most of its features this Con~t/aria resembles C. lwviqala, Morris 
from the Permo-Carboniferous of Australia, which also occurs in 
beds of similar age in the Salt Range. In the fineness of its striw 
it recalls also C. tehuistriala McCoy. 

L o c a l i t y  and  ho r i zon . - -Bed  e, Otamita (Hokonui Hil ls) ;  
also in the 3[ytilus-problematicus Bed at Eighty-Eight  Valley, 
near Nelson, and in the t~seudomonotis-ricl~mondiana Bed on the 
south side of the Hokonui Hills. Carnie and Norie. I t  seems t~ 
be widely distributed, but is scarce and, as a rule, poorly preserved. 

L A M E L L I B R A N C H I A T A .  

The New Zealand Triassic Lamellibranchs are of considerable 
interest. An edentulous shell with a general resemblance to Cardio- 
~norpha I place, for want of eontral T evidence, among the Pal~eo- 
conchs. Taxodonts are represented by Palr s and 
_Macrodon. Forms of great zonal value occur among the Aniso- 
myarians, of which Daonella indica fixes the Ladino-Carnic horizon, 
several forms of Halobia the Carnie, while great masses of Pseudo- 
~nonotis indicate the Noric horizon. The Alpine form, ~s 
salinaria, also seems to occur; but the exact horizon which it 
occupies in New Zealand is not vet determined. 2V~jtilus (?) 
2roblcmaticus is an important fossil in the Carnie beds, hithert~ 
found only in the South Island, but it recurs in New Caledonia. 
Forms of Cassianella, ~inna, Pecten, Limatulct, etc., also occur. 
A series of cm'ious and very variable more or less Lima-like 
Myalinidm is common in the Carnie. These forms show affinities 
with Pergamidia,, ~lysidia, and M!/sidiol~tera of the Upper Trias 
of Asia Minor and the A1ps, and I have applied to them the new 
generic name ltokonuia. 

The Sehizodonts include Me qalodon and several species of 
3Iyophoria, one of which has hitherto been mistaken by New 
Zealand geologists for a Tmlgonia. The genus An odo~tophora, of 
which at least three species occur, seems to be a Schizodont, the 
dentition of which has become obscure or obsolete. The Eulamelli- 
branchiata are represented by Palr Pleurophorus, and 
possibly Anisocardia. 

C a ~ s ~ o ~ o r r . a  (?) _xrO~ETE~S~S, sp. nov. (P1. XXI,  fig. 7.) 

Shell thin and platy in structure. Valves apparently equal in 
size, edentulous; beaks very anterior, pointed, close together, and 
incurred. Hinge-area long and slightly arched. Beneath the 
beaks there is a sunken false lunular depression. The valves are 
closed all round, except in the depression below the beak, where they 
gape to a slight extent for a short distance, apparently in order to 
allow the passage of a byssus. The surface is decorated with broad 
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irregular growth-ripples, especially towards the beaks, but is other- 
wise smooth. Anterior margin nearly straight, lower margin gently 
rounded, and hinder margin below the hinge-line rounded. 

An adult shell is 49 ram. long, 36 mm. high, and the two valves 
are 24 ram. thick. 

A young specimen is shorter relatively to the height than the 
adult, measuring 18 ram. in length and 15 ram..in height. 

L o c a l i t y  a n d  ho r i zon . - -Nugge t  Point, in a loose block 
washed out of Carnie beds in the cliff-section. I collected four or 
tive specimens. 

R e m a r k s . - - I t  is with considerable reserve that I refer this 
edentulous shell to the Palwoeonch genus Ca~'d/omorpba. The 
shape of the young shell, however, suggests this genus. The gape 
below the beak apparently precludes it from belonging to the group 
of A~odo~to/)l~ora ; while the laminar structure of the shell and 
the byssal gape suggest that it may be a Myalinid. 

P.tL~ONEILO ()'r~t3~ITE~'SIS, sp. nov. (P1. XXI, fig. 21.) 

The shell is rather thick; anteriorly the valves are solnewhat 
strongly inflated, but they. tend to flatten out posteriorly. The 
beaks are rather prominent, anteriorh, situated, and directed 
forwards. The margin is well rounded in front, gently curved 
below, and is produced, narrowing gradually behind. There is 
no trace of a posterior ridge on the shell, the surface of which is 
gently rounded and smooth. The concentric growth-lines are fine, 
evenly spaced, and very regular. V~'hen the hinge-line is scraped 
away, a row of many teeth is seen behind the beak, with about 
six much larger teeth in front of it. Leng th=17  ram. ; height--  
9 ram. ; depth of right valve--3 ram. 

L o c a l i t y  and  hor i zon . - -Bed  c, Otamita. Carnie. I col- 
lected sevm~al specimens with the shell on them. 

R e m a r k s . - - T h e  comparatively-smooth surface of this shell 
suggests that of P.  ellij)tica Goldfuss, from St. Cassian ; hut the 
beaks are more anterior, and the shell more inflated beneath them. 

P~tT~.~On'EtLO el. vu.~:tcr'r;t Klipstein. (P1. XXI, tig. 22.) 
1895. A. Bittner, ' Lamellibranchiaten der Alpinen Trias ' p. 1,t3 & pl. xvi, figs. 

32-35. 

The shell is faMy thick, the beaks situated well forward. The 
anterior margin is well rounded, the lower margin gently curved ; 
the posterior portion of the shell is produced, and tapers rather 
rapidly. The anterior portion of the valves is considerably inflated, 
but they flatten out posteriorly. An appreciable blunt ri~lge passes 
from behind the beaks to the lower posterior margin. The con- 
centric growth-ridges are well 1harked and fairly regular; a few of 
the furrows between them are wider than the rest. Leng th=  
18 mm. ; he igh t=10  mm. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otamita (Hokonui Hills). 
Carnie. I collected two or three fine specimens with the shell on 
~hem. 
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Remarks . - -This  form agrees fairlywell with P. 2rr from 
St. Cassian, but differs in having the beaks rather more anterior. 
I t  comes nearest to Bittner's fig. 3~, yet the differences hardly 
seem to warrant a new specific name for it. 

LED_~ SE~ICRE~U~XT.~, sp. nov. (P1. XXI, fig. 20.) 

Shell rather thick; beaks broad and low, situated about the 
middle of the shell, and directed slightly backwards. The anterior 
margin is well rounded, the outline forming almost a semicircle; 
the lower posterior margin of the shell is produced upwards, and the 
hinder part is rostrate. The decoration consists of about forty-five 
rather sharp concentric ridges which are fairly regular on the 
~nterior portion; but near the beaks and on the posterior half, 
though remaining constant in width, they become curiously wavy 
and broken, producing a crenulated appearance. A blunt ridge 
passes from the beaks to the lower end of the rostrate hinder 
margin. L e n g t h : i S  ram. ; he igh t :13  ram. 

L o c a l i t y  and hor izon.- -Bed c, Otamita (Hokonui Hills). I 
collected two or three spechnens with the shell on, but all rather 
crushed. 

Mxc~oDo~ cf. cvnlo~-I1 Bittner. (P1. XXI, figs. 12 & 13.) 
1895. ' Lamellibranchiaten der Alpiuen T r i a s '  p. 121 & pl. xv, fig. 16. 

Shell fairly thick. The hinge.margin is straight, and is pro- 
duced in front of the beak, terminating rather sharply where it 
joins the gently-curved and retreating anterior margin. About the 
middle of the lower margin, which is nearly straight, the shell 
is contracted by a shallow suleation extending ahnost to the 
beak. The concentric growth-lines are well marked, but irregular. 
Behind the beaks there is a faint trace of radial ribs interrupted 
by the growth-lines. Length :about  33 ram. ; he igh t :13  mm. 

L o c a l i t y  and horizon.--Bed c, Otamita (Hokonui Hills). I 
collected a left valve there with the shell preserved, but damaged 
~t both ends. The New Zealand Geological Survey possesses the 
internal casts of two specimens from Mount Heslington (Nelson), 
showing the characteristic dentition; but they are not specifically 
determinable, though probably belonging to the same species. 
Carnie. 

R e m a r k s . - - A t  least one species of il[acrodon occurs in the 
New Zealand Trias, but the shells are scarce. My specimen 
resembles rather closely the above-named species from the Raibl 
Beds of Lake Iseo (Lombardy). I t  recalls also a closely-related 
form, M. esinensis Stoppani, from the Esino Limestone, which 
Bittner figures on the same plate, figs. 17 & 18. 

PSEUDOMONOTIS AS]) ~ [OSOTIS .  

The ][onotis-like shells, which Hochstetter brought from Rich- 
mond, near :Nelson, were identified by Zittel as a variety of 
_Monotis salinaria and called var. ;'icl~+~ondiana. The fact that 
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they  possess an anterior byssal notch in tile r ight  valve, which is 
wanting in the true _3/. saliJmria, was pointed out by Teller, 1 who 
consequently placed thenl in the genus Pseudomonotis. 

I have found this byssal ear and notch in all the New Zealand 
specimens tha t  I examined, except in those tha t  occur in lime- 
stone at  Okuku. :In some cases the rock must be carefully cut 
away to show i t ;  but it is always present, except in the case just  
mentioned. In the large flat varieties of Pseudomo~wtis ochotica 
the ear and notch are reduced to the smallest possible size. 

F. Frech z thinks that  the three circum-Pacific species of Psemlo- 
~wnotis: namely. ]~s. ochotica, Ps. richmomliana, and Ps. s~b- 
circ~daris, are varieties of one and the same shell. He believes tha t  
Ps. richmoudia~a occurs in two forms, and figures and describes 
a new form as var. tmo~cata, pointing out its resemblance to 
Ps. ochotica var. sparsicostata. He also considers Ps. s~tbcir- 
cul(tris identical with Ps. ochotica var. sparsicostata. 

Ps. richmomtiamc has been recorded only from New Zealand 
and New Caledonia. Ps. subcirc~daris is a Bri t ish Columbian, 
Californian, and South American Cordilleran form, and chal,~cterizes 
the Norie Beds. _Ps. ochotica, was first discovered at Verkhovansk 
in Arctic Siberia, in beds of Noric age. I t  was found later in 
Japan, 3 where it  occurs in beds very near the top of the Trias 
and a very short distance below the overlying Jurassic. I t  is also 
recorded t~rom Central Timor, where a specimen of Ps. ochoticct var. 
densistriat~t was found in a pebble in the Talau River. 4 

:I now record Ps. ochotica, as defined by Teller, for the first t ime 
in New Zealand. I t  is a very variable species, but an even greater  
range of varieties is present among my specimens than among 
those from Arctic Siberia figured by Teller and Mojsisovics. 

Near the head of Garden Gull~', on its western slope a mile 
south-west of the Wairoa Gorge, in the Nelson area, I was for- 
tunate in finding a bed of fine-grained dark greywacke-mudstone, 
containing a large series of forms which undoubtedly belong to the  
Asiatic fossil Ps. oc]~otica. The beds seem to occupy the middle 
limb of a syncline, or possibly a faulted syncline of the Trias, and 
are, I think,  the highest  Triassic rocks exposed in the Nelson 
district. In this district the varieties of Ps. ocho/icct occur in the  
bed in Garden Gully to the exclusion of Ps. richmo~diaaa. The 
typical Ps. richmomlict~a occurs in vast numbers in a bed exposed 
some distance away on the opposite slope of the valley to the east; 
but the two forms are clearly separated, and I have little doubt 
tha t  Ps. rich mondianct occurs at a lower horizon than Ps. ocltotica. 

The felspathic sandstone at Richmond, 5 miles north-east of 

1 Bibliography, 35, p. 104. It is clear that the genus Pse~r does 
not represent a natural group. The Pse~,domonotis forms of the Upper Trias 
are much more closely related to _Mm~otis sali~mria than they are to shells 
called Pseudomonotis in the Permian or Jurassic, such as Ps. speltolcaria or 
Ps. echinata. 

P, ibliograpby, 13, pl. lxvii!. 
:l Bibliog'raphy, 33, p. 175. 4 B'blicgraphy, 49, p. 189. 
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Garden Gully , contains only Psettdomo~totis richJJwudiana. Near  
Albatross Point, in the Kawhia district, the dark shales underlying 
the  Rh~etic Series, close to an igneous intrusion, contain the large 
flat Ps. ochotica var. densistrielta and a form approaching var. 
pachypleura, while Ps. rich~J~ondiana seems to be absent, a fact  
which further  goes to indicate the higher position of the Ps.-ochotica 
horizon. I have seen no Ps. ochotica from the Hokonui Hills, 
but  P s .  richmondiana occurs at  various places in that  district. 
Okuku is the only locality in New Zealand where the 2l[onotis-like 
shells form a limestone. Though it seemed unlikely to me that  
r Alpine Monotis salinaria should occur in New Zealand, yet  
it  is not an impossible contingency. Wanner,  1 who paid great 
attention to the differences between this shell and the large flat 
forms of Ps. ochotica, records its occurrence in the island of 
Serang. 

I have already stated, in discussing the Okuku locality, tha t  I 
am compelled to regard the shell which occurs there as belonging 
to the Alpine form Monotis salinaria. 

PSECDO~O~OTIS OCHOTICX Teller. (P1. X I X ,  figs. 1-8.)  

1886. E. von.Mojsisovics, 'Arktische Triasfaunen' p. 116 & pl. xvii, figs. 1-15, 
pl. xviii, figs. 1-11. 

1907. J. Wauner, ' Triaspetrefilkten der Molukken' p. 189 & pl. viii, fig. 9. 

This is a very variable species, and Mojsisovics and Teller have 
carefully described and illustrated from the original locality a t  
Yerkhoyansk in Arctic Siberia five varieties, in addition to the 
form which they regard as the normal type .  These they have 
called vars. densistriata, eurhachis, aJ~bigua, pack,pleura, and 
s parsicostata. �9 

In  the one bed a t  Garden Gully, near the Wairoa Gorge, t 
collected specimens more or less closely comparable with all these 
-~arieties, and, in addition, a form still more strongly arched and 
ribbed than any tha t  are recorded from the original locality, 
which I have ventured to institute as a new variety under the name 
etcutecostata. All the varieties occur indiscriminately mingled 
together in one and the same rock. 

I t  is not necessary here to recapitulate the description of the 
different varieties as given by Teller; but I may say tha t  the large 
fiat Salinaria-like variety densis/riata (fig. 1) occurs in very 
characteristic form, and float some of the specimens approach the 
Nor th  American form Pse~ldomonotis s~tbcirculctris in the expan- 
sion and rounded outline of the anterior margin. 

The posteriorly elongate and expanded, coarseN-ribbed variety 
pachgpleura (fig. 3) occurs together with a fol:m presenting a 
more or less quadrilateral margin, which Teller calls var. eurhachis 
(fig. 5). The variety s2~wrsicostat~l , approaching in character the 
large and nodosely-ribbed form of Ps. richmondiana, which 

i Bibliography, 49, p. 190. 
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Frech calls var. trttJlcata, can also l~e identified among the New 
Zealand shells (fig. 4). 

A small, dwarfed, and strongly-ribbed form, in which the r igh t  
valve is often strongly arched and bent downwards towards the 
margin, very similar to the wu'ietv that  Teller calls amb@~a 
(fig. 2), also occurs in association wit'b all the other varieties. 

I t  may here be elnl~hasized that  I regard these different forms 
as l'el)resenting individual variants in one very variable species, 
since some confusion or misuse of terms may arise in calling them 
varieties. Howe~'er, in describing the foilowing form as var. 
actttecostat:: nov., I am merely following the plan adopted by 
Mojsisovics and Teller, who describe the specimens of different 
shape from Verkhoyansk and Japan as varieties. 

Var. _tcr'rECOST,'rx, nov. (P1. XIX,  fig. 7.) 

The left valve is strongly arched, the beak is pointed, tapers 
rapidly, and is acutely bent over the hinge-area. The outline of 
the shell is angular, and there are about fourteen primary ribs, 
some of them very acute and prominent, others lower and more 
rounded. Other very much smaller secondary ribs appear about 
halfway between the beak and the margin. 

L o c a l i t y  a n d  h o r i z o n . - - G a r d e n  Gully, south of the Wairoa 
Gorge (Nelson), on the western slope of the valley, where all the 
varieties occur. On the coast, south of Kawhia, towards Albatross 
Point,  where the varieties dew, sis/tiara and t)acl~ple~ra occur. 
Upper Norie. 

I collected a large series of examples at  Garden Gully and 
several at Kawhia. The Geological Survey possesses several 
specimens of the different varieties from t]~e Nelson district, 
but the exact bed whence they came is not identified. 

R e m a r k s . - - T h e  geograpilical distribution of this form has 
already been discussed. I t  has not yet been recorded from New 
Caledonia. 

PSEUDOMONOTIS IIICHMON1)LtNA Zittel. (P1. XIX,  figs. 9a & 9b.) 

1864. ' Paliiontologie yon Neu-Seeland ' p. 26 & 171. vi, figs. 1 a-1 e. 

This species has an oval and gently rounded outline, and the 
margin is never angular as i t  is in some of the forms of _Ps. 
ochotica, nor does the shell show the extremes of variation 
exhibited by the individuals of that  species. The bvssal notch and 
ear in the right valve arc small, but well developed; the left valve 
is gently arched and rounded, the r ight  nearly flat. The ribs are 
regular on both valves, being straight or sligl~tly curved. Fainter  
secondary ribs occur between the primal?" ribs, and commence a 
short distance from the beak. There are about twenty-eight ribs 
on the left valve. 

Freeh t describes a form under the name var. trzo~cata, and 

1 ]3ibliogr~phy, 13, p. 506 & pl. lxviii, figs. 4 c-4 d. 
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remarks tha t  it approaches very closely to Pseudomonotis ochotica 
var. s])arsicostata. I have a mass of felspathic sandstone from 
Richmond, with a specimen on it which seems to agree with Frech's  
variety. I t  certainly resembles the variety of Ps. ochotica, but it 
seems to me to be merely a more fully-grown example of Ps. 
~'ichmondiana, in which the ribs have become nodose towards the 
margins, where they are interrupted by coarse growth-lines. I t  
retains, however, the characteristic rounded outline of this species: 
it measures SI ram. in length and 65 mm. in height. 

The more common form, however, is smaller. The Geological 
Survey possesses a very fine specimen with the two valves together,  
which is illustrated (tigs. 9a  & 9b).  I t  is ~5 mm. long, 37 1ran. 
high, and 11 ram. thick, and comes from the eastern slopes of 
Mount  Heslington, near Garden Gully. 

L o c a l i t y  a n d  h o r i z o n . - - R i c h m o n d ,  and the eastern slope of 
Garden Gully in the Nelson district;  also in the Hokonui  Hills. 
I t  is wanting in the coast-section at  Nugge t  Point. I t  occurs in 
enormous quantities in more or less decomposed felspathic sand- 
stone, and m~rks a Noric horizon apparently below tha t  of 
Ps. ochotica. In only one case did I see any other fossil associated 
with it, whereas I found several gasteropods and brachiopods in 
the _Pseudomonotis-oclwNca Bed in Garden Gully. I t  is recorded 
from New Caledonia. 

~[ONOTIS SALI~NARIA. Bronn. (P1. X I X ,  fig. 10, & P1. XX,  figs. 1-3.), 

1830. Leonh , rd  & Bronn, .lahrb. f. Min. &c.rp. 284 & pl. iv, fig'. 1. 
1907. J .  Wanner ,  ' Tr iaspetrefakten der Molukken ' p. 190 & pl. ix, figs. f -~ .  

Among the 2[onotis-like shells tha t  occur at  Okuku the r ight  
valves are nearly as convex as the left, whereas in most specimens 
of Pseudomonotis in New Zealand the right valve is nearly flat or  
even slightly concave. Also, as a lrea@ stated, no trace can be 
seen of the anterior bvssal notch and ear which occur in the right 
valve of Pseudomonotis. 

For some unapparent reason the shells in this limestone-bed tend 
to vary in a manner analogous, though to a less extreme degree, 
to the variation in those of Pseudomonotis ochotica. The word 
' variety,'  therefore, is to be understood in the same sense as tha t  
in which I have used it in discussing the last-named species. 

The variation tends to produce a reduction in size from the large 
flat form which may be regarded as the normal form, accompanied 
by a progressively strong" arching of the valves, especially of the  
left  valve, without, however, any increase in the size of the ribs. 

MOXOTIS S~tn[~AJ~t_t. (P1. X I X ,  rio,,. 10.) 

The largest specimen tha t  I examined is a left valve 70 lnlU. 
long and 57 iron. high. I t  has twenty very regular, equidistant, 
straight, or slightly-curved primal:v r{bs, wideh radiate from the 
beak;  between these occasional fainter secondary ril~s ~/pl)car at: 
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various distances front the beak, and near the margin they at ta in 
ahnost the strength of the p r inm 7 ribs. This form seems to re- 
semble in every way the typical Alpine 3[oaotis s(diJ~aria. 

Yar. INTEltMEDIA, nov. (PI. XX, fig. 1.) 

This seems to be a fairly-constant variety:  the left valve is 
rather strongly arched, and has sixteen narrow and very regular 
primary ribs, between each of which in one specimen tha t  I examined 
fainter secondary ribs occur at  various distances from the beak. 
In  another left ~ valve the primary ribs are rather broader, and 
become nodose towards the lower margin, owing to interruption by 
the growth-lines ; and very faint, in some cases scarcely perceptible, 
secondary ribs occur between the primary ribs, commencing about 
halfway }~etween the beak and the lower margin. Leng th - -46  ram. ; 
height:--37 mln. ; depth of left  valve-----1-~ nun. 

Var .  IIE3IISPHERICA, nov. (P1. XX, figs. 2 & 3.) 

Shell small, the left valve very strongly arched and rounded; the 
beak is inflated, and projects beyond the hinge-line, which is very 
short. The margin is rounded and contracted in front, but rather 
produced behind. There are about seventeen regular, low, rounded 
primary ribs, more or less equal in size, between which an occasional 
very faint  secondary rib occurs towards the lower margin. A right  
valve is rather strongly arched, but much less so than the left; the 
beak is pointed and not inflated; and the hinge-line is short, with a 
faint  posterior wing. There are about fifteen 1)rimary ribs, more or 
less equal in size, but  rather ilTegularly spaced; and in the two 
widest spaces about the middle of the shell a vm\v faint  secondary 
rib occurs. A left  valve is 22 mm. long, 22 ram. high, and 12 ram. 
deep. A r ight  valve is 23 mm. long, 19 ram. high, and 9 ram. deep. 

L o c a l i t y  a n d  h o r i z o n . - - O k u k u  (Ashley County),  in the 
.Canterbury A1ps, in limestone. Horizon uncertain, Carnie or Norie. 
All the si)ecimens tha t  I examined belong to the New Zealand 
.Geological Survey, and were collected by Mr. MeKay in 1879. 

Remarks . - - i l Ionot i s  salinaria is generally a Norie fossil, but  
.occurs in Europe also in Carnie beds. I t  ranges from the A1ps and 
Sicily through Afghanistan, Baluchistan, the Pamirs, Himalayas, 
and Borneo to the Molucean Islands, and is now recorded for 
the first time from New Zeahmd as distinct from the genus 
_Psemlomoiwtis. 

I)XO~-ELL~t INDIC.t Bittner. (P1. XX, fig. 7, & P1. XXI,  fig. 5.) 

1899. ' Trias llrachiol~otla & Lamellibranchiata' Pal. ind. set. 15, vol. iii, pt. 2, 
p. 39 & pl. vii, figs. 4-11. 

1907. J. Wmmer, 'Triaspetrefakteu d,r Molukken' p. 202 & pl. ix, tigs. 8-9, 
p1. x, figs. 2-3. 

The outline is rounded so far as one can ascertain, sinee most of 
the specimens are broken prior to fossilizatiml. Tile hinge-margin 
is straight:  the beak projects slightly above it, and is situated about 
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t he  middle of the hinge-margin. There is no anterior ear as in 
Hslobia,  and consequently there can be no doubt tha t  this shell 
belongs to the genus Diwnella.  The ribs commence near the beak, 
only a small area of which is free from them, and swee l, regularly 
down to the m-trgins. Secondary furrows commence some distance 
from the beak, but do not reach the depth of the primary furrows, 
and  it  is only occnsionallv tha t  a rib is divided by two furrows. 
Concentric 1/ipples are contlned to the ulnbonal regions, and 
growth-lines are scarcely seen. There is a very narrow triangular 
space extending along the posterior hinge-margin, which is free of 
ribs. I t  attains a considerable size: a fragment of a large 
specimen in my collection (P1. XX, fig. 7) shows tha t  it  must 
have been about 70 ram. long and 60 ram. high. 

L o c a l i t y  a n d  h o r i z o n . - - I n  New Zealand th!s form is con- 
fined to the Kaihiku Beds, and affords vel~- strong evidence tha t  
these are of Ladinic or Lower Carnie age. I t  seems to occur in 
all the localities where the Kaihiku Beds are found. I collected 
~everal specimens in the Caroline Cutt ing on the south side of the 
Hokonui  Hills, and on looldng over the Geological Survey Collec- 
tion I identified many specimens from the Nelson district, Mount 
Ports, and other loeaiities. 

Remarks . - - -Th i s  is the only member of the Daonella 1 and 
Halobia group tha t  occurs in the Kaihiku Beds, and seems to be 
in every way identical with the Himalayan form. I t  belongs to 
the group of D. tqrolensis of the classification of Mojsisovics, from 
which it  differs in details well defined by Bittner. I t  resembles 
:also in som~ ways D. salcawanrt Miojsisovi~cs, a Japanese fossil. I t  
is widely distributed in the Himalayan Trias, and in the Shal- 
Shal section and other localities, occurs in a bed which Diener took 
to be the top of the Muschelkalk complex, but later at tr ibuted to 
the Agnoides Beds. Wanner  e records it, figuring specimens from 
the southern coas~ of Timor, and regards it  as marking the base 
of  the Upper Trias. This form has not been recorded from New 
.Caledonia. In  the Spiti district of the Himalayas a it is associated 
with D. lommeli, a well-known Alpine Ladinie fossil. 

HXLOBI.~ ZITTELI Lindstr6m, var. ZEAL:kNDICA, nov. (Pl. XX, 
fig. 6, & P1. XXI,  figs. 1-2.) 

Beak rather prominent, somewhat inflated, directed forwards, and 
si tuated rather in front  of the middle of the straight hinge-line. 
The anterior ear is broad and well marked, tr iangular in outline ; 
i t  widens out rapidly, and is strongly arched an([ rounded. This 
�9 ear is lnarked off from the rest of the shell by a broad shallow sulcus. 
The  radial ribs begin just  below the beak as a series of closely-set, 

The fossils which Zit te l  identified as Hcdobia lommel i  were la te r  described 
by  Mojsisovies as Hatobia hochstetteri. H. ~ommeliis real ly  a Daonelta. The 
t r u e  D. ~ommeti, sb Ladinic fossil, does not seem to occur in New Zealand, the 
Ka ih iku  horizon being apparen t ly  too high for  it. 

Bibl iography,  49, p. 202. ~ Bibl iography,  10, p. 11 & pp. 143-45. 

Q. J. G. S. :No. 291. R 

Downloaded from https://www.lyellcollection.org by University of Otago Library on Jul 03, 2024



1 9 8  DR.  C. T. 'I:RECH/~IANN ON Vvol. lxxiii. 

very faint,, raised, r{)unded lines, which are 1)roduee'l regularly 
do~;'nwarcls and backwar;ls with a slight anteriorl)'-eomaw.' beml. 
Some distance below th~ beak they widen out, become way)', and 
bend suddenh" forwards, continue tl~us for a short distance and then 
bend downw[mls again less abrul)tly, passin,,.,' towards the lower- 
aml anterior margins. In some specimens the hinder portion of 
the shell is ahnost smooth, in others the ribs continue in faMe- 
straight though wavy lines, between which a series of shallow 
furrows of verr. irregular width are produced. On the anterior ear  
the faint  radial ribs are sometimes seen on the portion bordering 
tile hinge-line. Cone~,ntrie growth-ripl)les are well marked in t he  
region of the beak, but are broad, shallow, and imeg'ular in width. 
They are also developed on the anterior ear, but to a less extent. 
Secondary ribs appear intercalated between the primary ribs on 
the posterior 1)ortiol~ of fully-grown shells. The marginal outl ine 
is diliieult to construct, as the shells are nearly always im- 
perfect ; but the anterior ear 1)rojeets beyond the lower anter ior  
margin and is well rounded, and the margin r~,treats below it, at  
least in the right valve. Under the ear the margin is well rounded, 
the lower margin seems faith" straight or gentl)" rounded, and the- 
posterior margin broadly rounded. 

This species attains a large size ; the biggest example that  I col- 
lected, when perfect, must have measured about 65 ram. in lengtlt 
and 42 ram. in height. 

L o c a l i t y  a n d  h o r i z o n . - - L a r g e  specimens are 1,nther eomlnOn 
in brown, (ieeomposed, line-grained grevwaekes on the crest and 
saddle of Mount Heslington, south of the Wairoa Gorge, Nelson. 
I t  occurs also in Bed (- in tile ()tamita section, Hokolmi Hills, and 
1 found some small examples in hard grevwaekes at Nugget  Poin t ,  
above the 21l,///[a~;-pJ'oblcma//ctfx Bed. [ collected sl)eeilnen.~ in 
various'stages of growth in all these localities. Carnic. 

R e m a r k s . - - T h i s  large and wtriable ] la l J , /a  falls into the 
group ()f tI . . / 'al la.r  of ~he elassilleation of 5Iojsisovies. The New 
Zealand form se:~ms t,~ partal(e of the characters, both of H .  z / t te l i  
Lindstr/~m and of H..~t,]m~'!~1 5[ojsisovies. The sudden forward 
bending" of th(' ribs (~eem's nearer the beak than in H.  su/)(,~'b~, but 
somew]mt farth~,r away than in H ,  z/(/~.//. The ril)s are less 
numerous than in t t .  s~l)c,~.b(c , but they bec()me wavv in the 
anterior portion of the shell, which seems not t() be the ease in 
Hi  z//l~'li. However, the form here described seems to 1)e nearer 
to H .  z iUel /  than t() H..~ttl)erbrl, and 1 am inclined to regard it 
as a local variety of the former species. 

H .  z;(/(./i c()mes fr()m the ~]'l'ias of Spitsbergen, where it oeeur~ 
in rather high Ca,.nie beds with P/J~c,('oc~'(t,~' el. .flor/du.m. I t  
also) occurs in the Ut)l)er Trias of Bear Island, and some forms 
tig'ured as young examples from both these l(~ealitics eloselr 
rescml)le some of the HMobias frmn New Zealan(l. H .  ~'ui)c;.b'(e 
occurs in the Carnie of the Austri-m AIFs. 
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HALO~IX ~OC~S~r, TT~RI Mojsisovics. (P1. XXI ,  fig. 3.) 

1874. ' Ueber die Triadischen Pelecypodengattungen .Daonella & .Halobia' p. 32, 
& pl. iii, figs. 7-9. 

Hinge-line straight, the beak directed forwards, not very pro- 
minent, and situated rather in front of the median line. The 
anterior ear is triangular in shape and widens rapidly, is not inflated 
or rounded, and is marked off from the rest of the shell by a narrow 
and somewhat angular suleus. The primary radial ribs begia 
below the beak, and consist of a series of lather broad flattened 
ribs of irregular width, separated by well-marked and rather deeply 
cut grooves. On these ribs two or three very much fainter secondary 
grooves occur some distance from the beak. At  some distance 
below the beak (the distance seems to vary in different specimens), 
the ribs become wavy and bend very strongly forwards, continue: 
thus for a short space, and then curve gently downwards again 
towards the lower and anterior margin. The hinder portion of  
the shell below the hinge-margin is devoid of ribs and ahnost 
smooth, and the ribs become vm T feeble towards the lower posterior 
margin in fully-grown shells. The anterior ear bears a shallow 
radial furrow not far below the hinge-margin. 

Broad concentric growth-ripples occur on the young shell, but, 
they are faint  and rather irregular, and they tend to occur also orr. 
the anterior ear. Since specimens of any size are ahnost invariably 
broken, I cannot describe the marginal outline with any certainty, 
but  it seems to have been similar to that  of H .  z i t l e l i  var. 
zea, landica.  This shell also attains a large size: for instance, 
a fragmentary specimen in my collection must have been 65 mm. 
long and 40 ram. high. 

L o c a l i t y  a n d  h o r i z o n . - - C r e s t  and saddle of Mount Hesl ing-  
ton, Nelson. Bed e, Otamita, Hokonui  Hills. I t  occurs in the, 
same bed as the last-described form, and I eolleeted several 
specimens of it. 

Remarks . - -Mojs i sov ie s  figures three specimens of H .  ]toch- 
s te t ter i ,  all of small size, which were apparently brought to Europe 
by Hoehstet ter  and had been identified by Zittel as I t a l o b i a  
lommeli .  1 Mojsisovies gives a long and clear description d th is  
form, of which the following are the main points : -  

It is a rather high form, unstriated towards the hinder hinge-margin, with 
a wide anterior ear, on which beneath the margin a rather strongly-arched fold 
occurs, split at some distance from the beak by a sunken groove. Primary 
radial grooves are not numerous, and the ribs that they form are divided at. 
varying distances, by further single or double grooves, into secondary ribs of 
dissimilar width. Near the forward and hinder part smaller ribs occur. 
Anteriorly the ribs reach to the ear. The ribs do not run straight, but undergo 
several bendings to and fro similarly, as is generally the case in the group of 
H. fat~ax. The wavy breaking of the ribs does not take place in all examples 
at the same age, and he remarks that it would be interesting to know 
whether this corresponds to any difference in geological age. Concentric 
ripples are very apparent cn the upper half of the shell. Length=13 ram, ; 
height = 10 ram. 

Bibliography, 51, p. 27 & pl. vi, figs. 2 a-2 c. 
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From the description i t  is clear tha t  Mojsisovies only had shells 
in the young stage. Some of those that  I obtained, and apparently 
identified correctly with Ifalobia hoc],ste:teri, reach a much more 
adult  stage, and simw the sudden forward bending of the ribs. 

He goes on to say tha t  Lindstrihn r ightly considered this form 
% be distinct from Daol~ella lom~m4i, but erred in identifying it  
( though under reserve) with the Spitsbergen form H.  zi:teli, from 
which it  is easily distinguished by its less numerous, wider, and 
more often wavv ribs. He compares it  with t I .  ru.qosa, a form 
which attains a ~:ide horizontal range in the European Alps. Bit tner  1 
regards H. hocbstetteri as more closely related to t t .  z i t te l i  
than to I-I. ,J'uyosa, an opinion with which I thoroughly agree. 

The specimens illustrated by Mojsisovies were ~ i d  to come from 
the 2doJ~oHs-richmondial, a Beds at  Richmond, near Nelson. By 
analogy with the Alpine and Spitsbergen Halobias he places this 
form high in the Carnie, in which case it  should not occur with 
XPse~utomonotis richmomliana, a Noric fossil. I never saw any 
Halobias in the Pseudomo~wlis Beds in New Zealand, anal 
Ps. ricl~mondiana generally occurs entirely by itself. I think,  
therefore, tha t  the specimens tha t  Hochstet ter  obtained must be 
from some other locality, possibly the Wairoa Gorge. Arthaber 
at t r ibutes  Halobia lwchstelteri to a Norie horizon, probably 
beeause of its supposed oeeurrenee in the same bed as Pseudo- 
monotis richmomliana. 

H.~.LoI~I_~. el. xrsTntxc: t  Mojsisovics. (P1. XXI ,  fig. 4.) 

1874. ' l~'eber die Triadischen Pelecypodengattungen J)aonella & Halobia ' p. 26 
& pl. iv, figs. 12-13, pl. v, fig. 14. 

The shell is about as long as i t  is h igh;  the beak is slightly 
directed forwards; the ribs are not very numerous, flattened, 
irregular in width, and separated by rather sharply-cut furrows, 
some of which are deeper than others. The ribs are finer and 
more closely set on the posterior portion of the shell. Near the 
hinder hinge-margin a considerable portion of the shell is smooth. 
The primary ribs are split at various distances below the beak 
into two or four secondary ribs. The anterior ear is rather wide ; 
i t  bears one or two faint~ radial ribs, and is not sharply differ- 
ent iated from the rest of the shell. Concentric ripples are most 
prominent on the umbonal region, and pass across the anterior ear 
as well as over the rest of the shell. A specimen in my collection, 
which has the margins somewhat broken, measures about 26 ram. 
in length and 2~ into. in height. 

L o c a l i t y  a n d  h o r i z o n . - - B e d  e, Otamita, Hokonui  Hills, 
where I collected three or four specimens, none of them very well 
preserved. Carnie. 

R e m a r k s . - - T h i s  shell apparently belongs to the group of 
Halob~a rarestriata of the classification of Mojsisovics ; it comes 

tlibliography, 6, xlv, p. 254. 
2 Bibliography, 13, p. 241. 
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nearest to I f .  oustri(rca, which is a Carnie fossil and, in the 
Austrian A1ps, builds up banks in the limestones with B tlcep]~alus 
s~tbb~tllatus. The flattened ribs of irregular width and {he sharply- 
cut furrows of the present form recall those of the young shell of 
H. hoc]~stetteri; but the beak in H. a,tstHaca is less strongly 
inclined forwards, also the ribs show no waviness and do not bend 
forwards. 

HXLOBI~ spp. 

In addition to the three forms of Halobia already described, the 
Carnie beds of the New Zealand Trias contain at least two other 
smaller and less conspicuous forms, which appear to be distinctive 
and probably new species, although from the rather scanty nature 
of the material obtained by lne i hardly feel inclined at present ~o 
record them as such. As they occur in the same bed at Otamita 
and Mount Heslington as the forms just described, and as they 
appear to be undescribed species, a description of them cannot add 
any further information regarding the horizon of these beds than 
that  yielded by the forms which closely resemble H. zitteli  and 
1-[. austriaca. I may remark, however, that  a small Halobia, very 
common in Bed c at Otamita, strongly resembles a shell which 
Bittner illustrates under the appellation 'Halobia, n. sp., aft. 
neuma2/ri Bittner,' from the Upper Trias of Balia in Asia Minor. 
I do not recollect finding the forms allied to H. zitteli  or 
H. hochstetteri in Bed c at Otamita, and so the small Halobias 
mentioned above may characterize a rather higher horizon. Halobia 
~ze,tma~jri, which occurs at Balia, is a species of the group to. 
which H. zitteli  and H. hochstetteri belong. A careful and 
prolonged zonal collecting of the Carnie Halobias of the New 
Zealand Trias would probably yield fm~ther interesting results. 

MYTILUS (.9) PROBLEMATICL-S  Zittel. (P1. XX, fig. 8.) 

18~34. ' Pal~iontologie von N e u - S e d a n d '  p. 28 & pl. viii, figs. a-b. 

Shell thin, mytiliform, the beaks anteriorly situated, terminal, 
the upper posterior margin bluntly a]ate. 

Area straight or slightly curved ; behind the beak is a concave 
ligament-groove bearing faint parallel striae. I saw no trace of 
hinge-teeth nor of muscle-scars. Sonle specimens seem to have 
a small, narrow, byssal sinus below the beak. There is a small 
plate or septmn inside the beak. A typical specimen measures 
109 ram. in length. The specimen illustrated is a small left valve. 

L o c a l i t y  and  h o r i z o n . - - T h e  2[yNl~ls-problematicus Bed 
forms a very constant horizon about the middle of the Carnie in 
all the principal sections in the South Island. I t  has not bern, 
traced in the North Island, but reappears in New Caledonia. The 
bed is made up of incredible quantities of separated valves, among 
which an occasional valve of Hot~on~tia, or of the form next to be 
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deseribed, occurs. The bed is specially well seen a t  Nugge t  Point,  
where it is about 10 feet thick. 

R e m a r k s . - - T h e  specific name tha t  Z i t~ l  gave to this shell 
seems to imply some doubt as to its real affinities. I ne~'er found 

-~ or" the two valves together, but the New Zealand Geol%lcal Survey 
�9 Collection includes one or two examples in this condition, though 
not well enough preserved to show whether it is an exactly equivalve 
shell or not. This. as a l ~  the absence of muscle-scar impres- 
sions, makes a certain attribution impossible at  present, but I 
strongly suspect tha t  the form here described may be related to 
the  Myalinidae rather than to 3[qtilus. 

M r r l L r s  (?) ~tm&BILIS, sp. nov. (P1. XX,  figs. 9 a & 9 b.) 

Shell inflated, very strongly arched ; the valves are nearly twice 
.as deep as they are long, very much compressed antero-posteriorly. 
Beak small, anteriorly situated or terminal ; area very short with 
a ligament-groove bel~ind it, bearing faint parallel stri'~e. There is 
a small apical septmn in the interior of the beak. In one specimen 
I detected a posterior muscle-scar of fair size, but saw no trace of 
an  anterior scar. The hinge is edentulous. 

L e n g t h =  52 ram. ; h e i g h t =  10,S ram. ; depth of va lve=  100 ram. 
L o c a l i t y  a n d  h o r i z o n . - - I t  occurs rather commonly in the 

~qtilas-],'oblematicus Bed at  E igh ty -E igh t  Valley, south of the 
Wairoa Gorge, Nelson. Carnie. 

R e m a r k s . - - T h i s  shell has been called Grypltwa in New Zealand 
.Geological Survey reports. The valves are ahvavs separated, but 
I have no doubt tha t  it is an approximately or COl]@etely equivalve 
shell, as I collected both left and right valves. I feel sure also, 
a f ter  examining the shell-structure, which is of a lalninar nature, 
that  it is related to ~]~//il~s 2)roble~u~tic,s, with which it occurs in 
intimate association and with which it seems to be connected by a 
series of intermediate forms that  may be young specimens. I t  
suggests, in fact, an enormously overgrown specimen of J_F~jtilas 
l)roblematict~s in which the valves have become strongly arched. 
Fully-grown exunples with the two valves together must have 
presented an extraordinary appearanee, quite unlike that  generally 
associated with :l[//tilvs, a fact which causes me to question the 
generic attribution both of this and of 3[~tilus problematicus. 
'The holotype is a r ight valve in my collection. The New Zealand 
Geological Survey possesses several specimens from E igh ty -E igh t  
Valley. This form generally occurs in a poor state of preserva- 
tion, with the shell more or less completely dissolved away. 

Horcoxuia ,  gen. nov. (P1. XX, figs. 4 -5  b ; P1. X X I I ,  figs. 1-5.)  

The shells belonging to this genus show very considerable 
diversity in size, shape, degree of inflation, thickness of shell, and 
situation of the beak. Solne recall Lima in general shape, others 
_3~/a li~l a or A vicu la. 

The she!l-structure is more or less platy and foliaeeous, recalling 

Downloaded from https://www.lyellcollection.org by University of Otago Library on Jul 03, 2024



,part 3j THE TRI&S OF ~E~" ZEAL.(~ND. 203 

in  this respect that of the Australian Permo-Carboniferous genus 
_Eu~Tdesma. The hinge seems to be quite edentulous, and the 
articulation was so feeble that the two valves are always discon- 
nected; but I have a few specimens in which the valves are only 
displaced slightly, and they obviously belonged together. From 
these it is evident that tile valves were approximately equal in 
.size and degree of inflation, although whether the valves were 
�9 exactly equal or not is not clear. I am inclined to think that the 
left valve may have been slightly smaller than the right. 

The hinge-line is straight or very slightly curved, and is less 
than the greatest width of the shell. Behind the beak in both 
valves is a longitudinal, concave, areal furrow, which extends for 
about two-thirds the length of the hinge-margin, and seems to 
have accommodated a partly sunken ligament. There is a small, 
blunt, thickened septuln in the interior of the apex of each valve, 
recalling that in Mj/alb~a or D~'eisseJ~sia. Behind the beaks 
is a flattened, obtusely-angular, posterior wing, which in some 
examples is but slightly differentiated from the hinder margin of 
the shell. 

The anterior portion of the shell in front of, or below, the beak 
differs markedly in the right and left valves, and shows features 
~vhieh are common to all the species of the genus whatever may 
be their shape or degree of inflation. 

The right valve immediately below the beak bears a strong curved 
.or semicircular truncation, which is bounded on the posterior 
.side by a rounded, raised or thickened ridge of shell. In front of 
this truncation, and just below the apex, is a rather long tongue- 
shaped projection (PI. XXII,  figs. 1, 2 a, & 2 b), and immediately 
below this is a conspicuous retreat of the shell-margin forming 
a deep and marked sinus. The upper edge of the anterior tongue- 
like shelly process carries a raised or thickened ridge. 

In the left valve no concave truncation is seen in front of the 
beak as in the right valve; but below the beak the shell-tam'gin 
is arched and thickened, and retreats so as to product a narrow 
byssal opening similar to that of :]I~jtihls or Myali,~a (P1. XX, 
~g. 5b). 

The tongue-like process of the right valve projects beyond the 
plane of junction of the valves, and must have covered the upper 

p a r t  of the opening produced by the retreat of the margin of the 
opposing left valve. The opening which remained beneath the 
process when the two valves were together seems to have allowed 
the passage of a byssus. 

In one example (P1. XXII ,  fig. 2a)  a fairly-large posterior 
muscle-sear is observed rather more than halfway down the shell 
between the median line and the posterior margin ; but [ could see 
no trace of an anterior sear, and in nearly all the specimens the 
muscle-impressions are quite obscure. One cannot therefore say 
with certainty whether the genus is lnonomyarian or dimyarian. 

D i m e n s i o n s . - - T h e  specimens are extremely variable in size, 
and this feature, together with the shape, will be noticed in the 
specific descriptions. 
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M a t e r i a l . - - I  collected some twenty-five specimens, several of 
which bear a 1)ortion of the shell. The New Zealand (]eological 
Survey has many speeinlens, mostly ill the form of casts. They 
generally occur in a very unsatisfactory state of preservation, with 
most or all of the shell ~lissolved away. 

L o c a l i t y  and  hor i zon . - -The  genus seems to be confined to. 
the Carnie beds and oeeurs in all localities, such as the Nelson 
district, the Hokonui Hills, Nugget Point, e t c . .  Separated valves 
are found in the 3Itjtil~ls-problematieus lied. 

A f f i n i t i e s . - - I  found considerable difficulty in attempting to 
determine the relationship of theso curious bivalves. The anterior 
tongue-llke projection of the right valve appears to be holnologous 
with the anterior auricle of the Nyalinidw, to which group the 
genus seems to belong. The anterior retreat or thickening of the- 
margin of the left valve below the beak resembles that of /~er- 
.qamidia Bittner,1 a genus which occurs in the Upper Trias of 
Balia in Asia Minor; but in Hot  omlia it extends over a less 
distance of the anterior margin than it does in Pergamidia. 

The genus 3l!/sidia Bittner o occurs also in the Upper Trias of 
Balia ; but only right valves were known to Bittner, and the)" have 
a prominent tooth beneath the beak. 

HokoJ~ttia also recalls the genus _M-ysidioptera Salomon, a group. 
of bivalves described as Mvtiloid Limidw, which occur in the 
Upper Trias of the Alps an}l other regions. In these, however, 
according to Bittner's illustrations, the byssal opening is similar in 
both ~'alves. As a result of later research, however, Bittner shows 
that  in .Mysidiol)tera the area of the right vahe is higher than 
that of the left. 

The anterior ear of the right valve in lIokon~da l:ecalls in solne 
ways that  which characterizes the left vahe of .E~trydesma, a form 
occurring in the Permo-Carboniferous marine beds of Australia 
and other regions of Gondwanaland. 

As I can find no genus closely comparable with these New 
Zealand shells, I aln compelled to {nstitute a new generic name for 
them, and to regard them as having affinities with ]-'e~Lqamidia, 
_Mysidia, and l]lqsidiol)te~'a , three Lima-like Mvalinidze of the 
Upper Trias of the Alps and Asia Minor. 

i t  seems that a considerable numher of species occur in New 
Zealand : but, owing to the poor state of preservation of the material, 
it is very. difficult to separate these, or accurately to diagnose theln. 
I offer descriptions of two species which seem to be the commonest 
and most distinctive. 

HoKoxvlX LIM_~FORMIS, Sp. nov. (P1. X X I I ,  figs. 2 a, 9 b, & 5; 
P1. XX, fig. 4.) 

Shell rather higher than long, hinge-line straight, measurin K 
about two-thirds of tile length of the shell. Beak lather pointed, 

1 Bibl iography,  6, xli, p. 103 & pl. iii, figs. 1-4 .  
Ibid. p 113 & pl. ii, fig'. 10. 
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anteriorly situated and directed forwards, not projecting above the 
hinge-line. There is a curved truncation in front of and below 
the beak of the right valve, which extends for about a third of the 
length of the anterior margin and is bounded posteriorly by a raised 
ridge, on and behind which three or four faint radial ridges occur. 
The tongue-like projection of the right valve is directed towards 
the opposite valve at about a right angle from the plane of tile r ight  
valve. The posterior wing is angular and flattened. The hinder 
margin is gently curved, the anterior margin more rounded, and 
the lower margin is well rounded. The growth-lines are prominent 
and irregular, and the surface of the shell towards the lower margin 
tends to become wavy and irregular. 

He igh t=75  ram. ; length = 58 ram. ; length of the hinge-area--- 
27 ram. ; depth of right valve ----- 1S rain. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otamita, Hokonui Hills. 
Carnie. 

R e m a r k s . - - T h i s  is the most Zima-like of these shells, and 
recalls in general outline the recent Lima excacata. I have three 
right valves, all with portions of the shell; one of them with 
the left valve attached but lacking the beak; and a separated 
left valve. 

HOKO>-~:I~ t~OTU>-DA'r~v, sp. nov. (P1. XX, figs. 5a  & 5 b ;  
P1. XXl i ,  figs. 1, a, & ( ? ) 4 . ,  4 b.) 

Shell fairly thick, valves rather inflated and gently rounded, 
about as high as wide. Hinge-line considerably less than the width 
of the shell. The beak projects somewhat a/)ove the hinge-line, 
and is situated about the median line or rather in front of it. The 
posterior wing is rounded in outline, and is scarcely differentiated 
from the hinder margin of the shell, which is gently rounded. 
The anterior margin is rounded and rather produced, and the lower 
margin is gently rounded. There is a short, anterior, semicircular 
truncation below the beak of the right valve. 

Growth-lines are well marked, and irregular ripples of growth 
occur especially towards the margin. 

The anterior tongue-like process of the right valve is directed 
forwards, rather than directly downwards, away from the right 
valve. 

A specimen with both valves measures 89 mm. in height and 
8~ ram. in length; the right valve is 21 ram. deep, and the hinge- 
line is 35 ram. long. 

L o c a l i t y  and  hor izon . - -Hokonui  Hills. I have casts of 
two left valves, and another east in which both wdves are slightly 
displaced. I collected a left valve with the shell on it in the 
~][ytilus-problematicus Bed at Nugget Point. The New Zealand 
Geological Survey possesses a east of the anterior part of a right 
valve, from which I made a gutta-percha squeeze. Carnie. 

R e m a r k s . - - T h i s  species is more rounded in outline than the 
last ;  the anterior truncation of the right valve is less extensive 
and more curved; and the tongue-like process is directed more 
forwards from the plane of the valve. 
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P I ~ A  sp. ( P I .  X X I I ,  f ig.  1 1 . )  

Shell thin, hinge-line straight,  marginal  outline broadly rounded 
behind. A blunt ly-an~flar  median ridge passes from the beak to 
the lower posterior margin. The eoneentrie growth-ripples are 
well marked and closely set. L e n g t h = S 0  ram.;  height near 
posterior margin = 47 ram. 

L o c a l i t y  a n d  h o r i z o n . - - E i g h t y - E i g h t  Valley, Nelson. 
Carnie. The New Zealand Geological Survey Collection possesses 
two or three speeimens. 

R e m a r k s . - - T h i s  Pinata rather  resembles ~ .  heeri, J .  Bcehm, 1 
from the Upper Trias of Bear Island. 

PECTEN sp. (P1. X X I ,  fig. 18.) 

Shell thin, with comparatively large ears. A great number of 
fine, sharp, radial, slightly-wavy ribs start  some distance below 
the beak, and pass to the margins ;  between these a number of 
exactly similar secondary ribs are developed lower down. Towards 
the la~ceral margins the ribs are somewhat more closely set. About 
five rather coarse ribs are present on the ear. The eoneentrie 
growth-lines are numerous and elosely set, but  are fainter  than 
Che ribs. Length - -  30 ram. ; he igh t - -  28 ram. 

L o c a l i t y  a n d  horizon.--Palceoca~'dita Bed, Nugge t  Point. 
Carnie. A single east, from which I made a gutta-percha squeeze. 

R e m a r k s . - - I  am uncertain whether this is a left or a r ight 
vah'e ; only one ear is well shown, and it seems different from the 
other one. The shell may possibly be an .4vic~dol~ecten. The 
absence of ribs on the mnbonal portion may be due to erosion 
during life, or to conditions of fossilization. I t  reealls in some 
respects a PecteJt from the Psemlomojtotis Beds of Japan figured 
by Mojsisovies3 

LIM:t (LI~I.tTULA) el. I'ICl[LE,I Bittner. (P1. X X I ,  fig. 16.) 
1895. ' Lamellibranchiaten der Alplnen Trias' p. 192 & pl. xxii, fig. 21. 

Outline oval and rather narrow, hinge-line wide, posterior and 
anterior ears about equally developed. Area not visible. I t  is 
decorated with fine, somewhat sharp, and wavy ribs, which pass 
f rom the beak to the margins. This shell agrees with the above- 
named species, hut  is less oblique in outline and the ribs are rather 
more wavy. 

L o e a l i ' t y  a n d  h o r i z o n . - - W e s t e r n  slope of Mount  Heslington, 
south of the Wairoa Gorge, Nelson. Carnie. 

CASSlX~-ElmX sp. (Pl.  X X I ,  fig. 19.) 

Shell fairly thick, the beak arched and rolled, projecting above 
and rather over the hinge-line. The posterior wing is somewhat 

1 Bibliography, 8, p. 38 & pl. v, figs. 4-6. 
2 Bibliography, 33, p. 176 & pl. it, fig. 9. 
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produced and pointed. The lower posterior margin is rounded and 
slightly produced; the upper anterior margin is apparently well 
rounded. The surface-decoration consists of fine, closely-set, 
rather follaceous, concentric growth-lines. 

L o c a l i t y  and  hor izon . - -Bed  c, Otamita, Hokonui Hills. 
Carnie. I collected a single left valve ; unfortunately, the margins 
are somewhat damaged. 

R e m a r k s . - - T h i s  specimen is too imperfect for a specific deter- 
mination, but is undoubtedly a Cassianella. 

Ah'ODONTOPHORA. (P1. XXI,  figs. 8-10.) 

The three bivalves which will now be described appear to belong 
to the genus A noplo_phora of Sandberger: this is a preoccupied 
name, which Cossmann has replaced by that of Anodonto2~hora, 
although, owing to the somewhat uncertain characters of the genus, 
the identification is not entirely beyond doubt. 

Zittel 1 says of A~zoplo29hora that the hinge-teeth are wanting, 
and that the hinge-margin is somewhat thickened in front of and 
behind the beak; the anterior muscular depression is heart-shaped 

�9 and wide, the posterior one slightly sunken, and the pallial line is 
marginal and linear. 

Dr. W. H. Dall ~ includes Anoplophora in the Cardiniidm, and 
:says that in the right valve there is a blunt, thick, cardinal tooth 
fitting into a socket in the opposite valve, and beside the socket a 
longposterior lateral tooth. 

Bittner 3 says of the Himalayan form Anodontophora griesbachi 
that the test is thin near the umbones, and a slight filing was 
sufficient to prove that a strong hinge-plate with tooth-structure 
did not exist. He goes on to say that muscular impressions are 
tolerably distinct for the thin shell, and that a pallial sinus is not 
perceptible. 

In my New Zealand examples, which I am able to group into 
three species, the shell is completely closed all round; in two of 
them it is very thin, but in the third rather thicker. I could 
detect no impressions, either of the muscle-scars or of the pallial 
line. As regards the dentition, a close examination of all the casts 
in my possession showed no trace of hinge-teeth ; but there was 
evidence of a thickening of the hinge-margin below and behind 
the beak. 

L o c a l i t y  a n d  ho r i zon . - -They  seem to be confined to the 
Carnie beds in New Zealand. I succeeded in collecting several 
specimens with the shell; but they generally occur as casts, and 
are often more or less distorted and crushed. Sir James Hector's 
identification of ~dmondia in these beds seems to have been based 
on shells of this group. 

1 , Handbuch der Pal/iontologie' vol. i, pt. 2, p. 62. 
Zittel's 'Textbook of Palmontology' ~transl. Eastman] vol. i (1913) 

p. 452. 
Bibliography, 5, p. 60. 
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ANODONTOPIIORA A~'GULATA, sp. nov. (P1. XXI, fig. 10.) 

Shell thin, elongated ; the beaks anterior or terminal, projecting 
considerably above the hinge-area, strongly directed forwards, 
tapering a~ld rolled, enclosing a deep false lunular depression 
beneath theln, divided by the sharp luargin of the valves. The 
anterior lnargin below the beak is well rounded, the lower margin 
very gently rounded, and the posterior lower lnargin rather angu- 
late& The ul)per posterior margin is bluntly angular. A rather 
prominent angular ridge merging gradually into the surface of the 
shell passes from behind the beak to the h)wer posterior margin, 
causing the valves to be somewhat inflated. Growth-lines are 
fine and closely set, but rather irregular: otherwise the surface is 
snmoth. Length--  31 ram. ; height--  20 ram. ; thickness of both 
valves = 17 ram. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otamita, Hokonui Hills, 
where I collected several specimens, both as casts and with the 
shell preserved. Carnie. 

R e m a r k s.--This forln is easily recognized bv~ its elongate shape, 
nearly terminal beaks, and the strong ridge on the posterior 
portion of the valves. 

A_xoDoyroP~omt overT, IS, sp. nov. (P1. XXI, fig. 9.) 

Shell very thin ; beaks rather anteriorly situated, rounded, broad, 
low, anteriorly directed and rolled, enclosing beneath them a deep, 
false, lunular~depression. The anterior margin below the beaks is 
well rounded and rather produced ; the posterior margin is broadly 
rounded. The valves are not inflated ; the surface is gently roundeci, 
and shows no ridge in the posterior portion. 

The sm~faee of the shell is fairly smooth with fine, but rather 
irregular, raised growth-lines, which become more strongly developed 
towards the lnargin. Length -- 35 into. ; height--  25 man. ; thick- 
ness -- 15 ram. 

L o c a l i t y  and  hol ' izon. - -Bed c, Otamita, Hokonui Hills. 
Carnie. I collected three specimens with the shell wholly or 
partly preserved. 

R e m a r k s . - - T h i s  species resembles rather closely Anodonto- 
2)hora yriesbac]~i Bittner,~ which occurs in the Tropit(.~" Beds of 
the Bambanag and Shal-Shal sections of the Himalayan Upper 
Trias; but in the New Zealand shell the beak seems wider: 
blunter, and more anteriorly situated, and the growth-lines are 
coarser and less regular. 

ANODO.NTOPHOIIA EDMONDIIFORMI8, sp. nov. (P1. XXI, fig. 8.) 

Tile shell is faMv thick, but seems to have been thinner in the 
umbonal region. 'The beak is rather anteriorly situated, broad 
and blunt, anteriorly directed and ire'oiled, enclosing a small 
lunular depression. The margin is well rounded in front, slightly 

1 B ib l iography ,  ,5, p. 60 & pl. viii, figs. 1 4 - 1 6 .  
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curved below, and broadly rounded behind. The surface of the 
:shell is gently rounded, with fine, closely-set growth-lines, inter- 
rupted in places, especially towards the margin, by a larger growth- 
furrow. There is no radial sculpture or ridge. Length--42 ram. ; 
height : 29 ram. ; depth of the left v~lve --- 11 ram. 

L o c a l i t y  and  hor izon . - -Bed  c, Otamita, Hokonui Hills. 
I collected a fine left valve and a smaller double-valved specimen, 
both with the shell preserved. Carnie. 

R e m ark  s.--This form differs from 3.  o t'a[is in its much thicker 
shell, m.~re elongated shape, and larger size. The fine concentric 
growth-lines recall those on a specimen of A. j~'iesbachi illustrated 
by Bittner; but the beaks are more anteriorly situated, and the 
shell is apparently thicker. [ could not ascertain the characters 
of the hinge-area in my specimens. 

~EGALODO.N GLOBULARIS, sp. nov. (P1. XXI, fig. 17.) 
Shell thick, rounded, tumid, and inflated, especially towards the 

hinder margin; the two valves together form a rather globular 
shell. Tlle beaks are anteriorly situated, strongly directed for- 
wards, produced to a point, and nearly touch one another. Below 
them is a deep, false, lunular depression. The shell-margin 
is gently rounded behind and below, but is slightly produced 
anteriorly below the hmule. ']?he growth-lines are closely set and 
coarsely marked, and the growth of the shell is somewhat inter- 
rupted and irregular. The anterior muscle-scar is fairly strongly 
marked. 

One specimen is 23 ram. long, 27 ram. high, and each valve is 
15 ram. deep. A rather smaller right valve is 20 ram. long, 
18 ram. high, and 8 ram. deep. 

L o c a l i t y  and  h o r i z o n . - - I  collected the casts and impressions 
of two specimens (one with both valves together and part of the 
shell remaining) on the north side of the entrance of the Wairoa 
Gorge in greywackes below the M.qtH,ts-]~roblematicus Bed. The 
other, a right valve, occurred ,~ little way up the Gorge in the 
M~tilus-problem(~ticus Bed. Lower Carnie. From both of these 
gutta-percha squeezes were made. 

Remarks . - -The re  seems to be no doubt that this shell is a 
Mejalodon, the hinge-plate is thick and heavy; but I could not 
see the disposition of the teeth, neither could I ascertain whether 
the valves were quite equal or not. 

t~SEUDOPr,.~CU~-OPSIS PLXCE~'TmDES, Sp. nov. (P1. XXI, figs. l~  
15.) 

Bittner uses this generic or subgeneric name for shells outwardly 
resembling Plac~nopsis, but wherein the hinge-apparatus par- 
t~kes of the character of that of Spond#l~ts or Plicat~tla, and is 
~ormed by two ridges or auricular cruru which diverge below the 
beak. 

The shell here described comes under this generic definition. 
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I t  occurs fixed to the surface of other shells, but seems to have a 
partiality for attaching itself to the large Nautitids. The free 
o1" upper valve reproduces the seulpture of the shell to which it is 
attached. The lower sessile valve is very thin, and is closely 
attached by. the whole of its suffaee. The erura diverge at abrupt 
a right angle, and the margin of the valve is marked by a row of 
fine radiating furrows. The free or left valve is convex, and the 
growth-lines are irregularly spaced and well marked. The hinge- 
line is straight, and oeeupies ahnost the greatest width of the 
shell ; but the area is obscure or absent. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otanfita, Hokonui Hills. 
Carnie. Prof. P. Marshall collected a large erushed G~:qpoeeras, 
which had a great part of its surface eovcred with these shells. 

MroPHor~.~ 5"U~aE'rEXSlS, sp. nov. (P1. X X I I ,  fig. 10.) 

The shell is sub-tlSangular in outline. The beaks are situated 
slightly forward of the median line, are pointed, close together, and 
turned very slightly but perceptibly backwards. 

The anterior lnargin is rounded, the posterior lower margin some- 
what prolonged and ano'ular. The keel, whieh passes from the 
beaks to the lower posterior margin, is prominent, and the two parts 
of the shell separated by it make a rather sharp angle one with 
the other. The groove ha fl'ont of and adjoining the keel is very 
slightly wider, but no deeper, than the other radial grooves, and 
a line of very small nodes passes down the middle of it. About 
eight ridges, 'broken by the growth-lines into nodes, pass from the 
beaks to the lower an:l anterior margin. Behind the keel the 
shell is ahnost tlat, and is covered with fine growth-lines and 
slnall irregular pimples, which varr. in size. A sh-dlow furrow 
passes down the middle of the flat posterior portion. The posterior 
muscle-sear is suboval and deep on the side nearest the beak, but 
shallower towards its lower margin. The palli,'d impression is well 
marked. 

The left valve has one very strong eentral triangular tooth, not 
perceptibly divided, but strongly grooved on both sides, eight 
grooves on the posterior and six on the anterior side ; there is a very 
feeble anterior tooth, strongly grooved on its inner side, and a very 
thin posterior tooth scarcely differentiated from the shell-margin, 
not grooved. Length = 53 ram. ; he ight - -  47 ram. 

Local i ty .  and  hor izon . - -Al :ou t  ten specimens, from which 
the above diagnosis was drawn up, were obtained front a bed at 
Nugget Point, known to Xew Zealand geologists as the 'Tr@oJ~ia' 
Bed. I t  comprises about 15 feet of a very hard fine-grained 
greywaeke rather low in the Carnie, about 700 feet below the 
J[?ltihts-y)roblematiczts Bed, and immediately above a thick bed of 
granitic conglomerate. The shells oeeur solnewhat plentifully as 
single valves, or often with the two valves open or slightly dis- 
placed. They are difficult to collect, owing to the hardness of the 
rock; but, @ preparation of the material and dissolution of the 
shell, satisfactory gutta-percha impressions were obtained. 
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R e l n a r k s . - - I  was undecided at times whether to regard this 
shell as a ~)'ijonia or a ~qOl)/~oria, but have finally come to the 
conclusion that it is a 2]lyophoria. The striation of the hinge- 
teeth alone does not apparently make it a Trio~on]a, although the 
very slight but definite posterior inclination of the beaks in some, 
if not all, of the speeimens is suggestive of Triffonia. 

Two Triassic ~'i.qonir have been recorded. Bittner in 1895 
described Tr. ffaytani (Klipstein) from the St. Cassian Beds, 
and placed it in the group of Costatm; and J. B~ehm in 1903 
described a very small form (Tr. ~nar.qaritife~'a)from the Upper 
Trias of Bear Island in the Arctic Circle. 

M~-orI~o]r o'rx.~H'rE,~-SlS, sp. nov. (P1. XXII ,  fig. 8.) 

Shell rather small, beaks situated slightly behind the medial~ 
line, medially directed. Margin rounded in front and below, 
slightly angulated behind, but not produced. A raised keel, bearing 
seven or eight coarse nodes, passes from behind the beak to the 
lower posterior margin. Behind this keel a shallow sulcus passe~ 
down the flank of the shell, rather more than halfway towards its 
posterior margin. The flank is decorated with raised tubercles of 
irregular size. In front of the keel, and ahnost adjoining it, is a 
fine raised ridge ; in front of this are six very much more prominent 
ridges, which are cut by the concentric growth-furrows into a 
series of prominent rounded nodes. The young shell bears a series 
of concentric wavy ridges. Length--  18 ram. ; height--  15 ram. 

L o c a l i t y  and  ho r i zon . - -The  holotype is an excellently pre- 
served specimen (with both valves and the test preserved) that I 
collected in Bed c at Otamita, Hokonui Hills. Carnic. 

Fragments of casts, apparently of this shell, are common in the 
decomposed felspathic sandstones of the Carnie, near Gore, in the 
Hokonui Hills, and other localities. A form which may be 
identical oecm-s also in Norie beds, but is generally very badly 
preserved. 

~/[YOPHORIX tIESLINGTONEN818, sp. nov. (P1. XXII ,  fig. 9.) 

Shell small and finely sculptured, rounded in front, gently 
rounded below, but angt~latcd at the lower posterior portion where 
the ridge joins the margin. An acute raised rklge passes from 
behind the beak to the lower posterior margin, in front of which 
there is a wide suleus. The middle part of the shell bears six or 
seven faint radial ridges, which become progressively fainter as they 
approach the anterior margin. These are crossed by a series of 
very regular concentric ridges and furrows forming a series of raised 
points. Behind the ridge the flank is decorated with fine raised 
points. Length = 7 ram. ; height___ 6 ram. 

L o c a l i t y  and  ho r i zon . - -Moun t  Heslington, south of the 
Wairoa Gorge. C:trnic. The holotype consists of a piece of hard 
felsp~thic sandstone belonging to the New Zealand Geological 
Survey, having three or four casts on its surface, from which I made 
a gutt:t-percha squeeze. 
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P~tL_EOC.tltDIT.t t~UADII.tTA, sp. nov. (PI. XXI, fig. 11.) 

Shell thick, strongly arched, with a high rounded ridge l;assing 
from the beaks to the lower or hinder margin and merging into the 
rounded sm'faee of the shell. Beaks prominent, rather anteriorly 
situated, tapering, and rolled. Shell-margin rounded in front, 
bluntly angulate behind, and rather less sharply angulate below 
where the ridge joins the lower margin. The marginal outline and 
the position of the beaks vary somewhat ill different examples. 
The upper posterior margin is not alate. 

Sixteen or seventeen sharp, raised, radial ribs pass from the beak 
to the margins, the shallow sunken furrow between them in well- 
preserved speeimens is marked with very fine, sharp, regular, closely- 
:set, concentric growth-lines which also eross the ribs. The anterior 
muscle-scar is deep and well marked, and is situated closely 
adjoining the upper anterior margin. 

A left valve from Nugget Point is 20 ram. long, 1S ram. high. 
A right valve from Otamitais IS ram. long, 16 1ran. high, and S 111111. 
deep. 

L o c a l i t y  and h o r i z o n . - - I  collected many speeimens with 
badly-presel'ved test in a loose bloek of very hard, coarse, felspathic 
sandstone on the shore at Nugget Point;  but I traced the bed in 
the cliff where it occurs above the 5Mytihls-pJ'ol~lematictls Bed. 
Valves of l Iokonuia  sp., gasteropods, etc., occur also in the same 
deposit. I found a right valve in Bed c at Otamita with part of 
the shell very well preserved. Carnie. 

R e l n a r k s . - - P a l w o c a r d t t a  is now regarded as connected with 
the Pleurophoridw rather than with tile Tertiary and recent 
Cardilce. The form now described is related to the .~lpine forlns of 
which Bittner records fore" species in the St. Cassian Beds. It  is 
as strongly arehed as P.  be~weki Bittner, but is much sholSwr and 
more quadrate in outline. I t  is more strongly arched than the 
common P. crenatr~ Goldfuss, and the upper posterior portion of 
the shell is less expanded than in the Alpine species. In the Alps 
the Palwocardi ta Beds mark a horizon in the Carnie, and in New 
Zealand the genus seems to occupy an analogous position. 

:PLEuROPHORVS ZEALA~NDICUS, sp. nov. (P1. XXI, fig. 6.) 

Shell thick and solid, oblong and produced behind; the hinge- 
line is arched, and the surface of the shell is rounded. The beaks 
are re1T small and anterior, in some specimens terminal, and 
scarcely project from the regulariv-rounded anterior outline of the 
shell. A broadly-rounded, ridge passes froln the beaks to the 
lower posterior margin, and between this and tile hinge-margin 
occur two or three faintly-marked ridges. The lunule is obscure, 
but there is a long concave escutcheon behind the beaks. The 
concentric growth-lines are prominent, closely set, and regular. 
The anterior muscle-sear is deep and rounded, and the pallial im- 
pr~,ssion is well marked. Length ----- 63 ram. ; height -- 25 ram. 

L o c a l i t y  and  h o r i z o n . - - B e d  c, Otomita, Hokonui Hills, 
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~vhere it is common and very well preserved. I t  also occurs at  
Nugget  Point and in the Nelson distTict. Carnic. 

Remarks . - - -This  large form recalls somewhat the Permian 
Pleurophorus costattls, but is larger, more rounded, and the 
hinge-line is more al'ched. 

Ah'ISOC~I~DIA ~ARYULA, Sp. nOV. (P1. X X I I ,  figs. 6 & 7.) 

Shell thick, sub-circular, with rounded margins. Beak slightly 
in front of the median line, not very prominent, but there is a 
well-marked lunule in front of it. Five or six irregularly spaced 
.growth-fmTows occur, and about seventeen faint, slightly-arched 
ribs pass from the beak to the margin. The ribs are wanting on 
~he hinder pal~, and become vel T faint on the front part, of the 
shell. A squeeze of the interior of a right valve shows a strong 
Cardinal tooth and apparently another tooth in front of this one, 
and sockets about equally distant from the beak for an anterior 
and a posterior taoth. These sockets occur just above the muscle- 
scars ; the anterior scar is deep and bounded by a ridge, the posterior 
scar is less strongly marked. The lower interior margin of the 
valve is crenulated. Length ---- 5"5 mm. ; height ---- 5 ram. 

This little shell seems to belong to the Cypricardiace~, and, with 
~ala~ocardita and Pleurophorus, forms the third representative of 
-~hat group in the New Zealand Trias. 

L o c a l i t y  and  ho r i zon . - -Bed  c, Otalnita, Hokonui Hills. 
X also saw traces of it in the Halobia-zitteli Beds at Mount 
I-Ieslington, near Nelson. I t  is a scarce form. 

B R A C H I O P O D A .  

The Braehiopoda of the New Zealand Trias afford an interesting 
and suggestive study. The Rhynchonellids seem all to belong to 
%he essentially Upper Triassic group Halorella of Bittner, which 
have a more or less pronounced median sulcus in both valves. 
.One species, apparently new, is very common in the Kaihiku Beds, 
but becomes much scarcer in the Lower Carnic. I have de- 
scribed only two forms of Halorella, but probably more of them 
~)ccur. Among the Terebratulids the Palaeozoic genus Dielasma 
occurs, apparently to the exclusion of all others, in the Kaihiku 
Beds, and seems to be represented by two species. I t  persists 
into the Carnic, but becomes much less conspicuous there. In 
~he Carnie beds the Terebratulids of Mesozoic aspect, devoid of 
hinge-plate and median dorsal septum, become conspicuous) There 
are sevelul species, one of which is much thickened in the umbonal 
region and bears very thick hinge-teeth. Others seem to belong 
to more normal Mesozoic types; but, as the nature Gf the brachidia 
~ould not easily be seen, it is impossible to make any cer ta in 
generic determination of them: 

1 W. Waagen mentions ~hat, in ~he Upper Triassic Kvessen :Beds of India, 
Die~asma is replaced by the genera Rha~tina and Zugmayeria. 

Q . J . G . S .  No. 291. s 
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:No true Spirifers occur in the New Zealand Trias: the spire- 
bearing forms are all refelable to the genera Sl)ir~'erina, Cyrtina, 
JlYentzelia, 21[entzeliopsis, gen. nov., Retzia, Sl)iriffera, and 
Hectoria, gen. nov. Spir~'erina begins in the Kaihiku Beds with 
a small form belonging to the group of Sp. J~'a:Tilis Schlotheim, 
which occurs in the Gel'man, Alpine, and Himalayan Muschelkalk. 
Both Sp..]"ra.qtlis and a large and rather alate form are confined to  
these beds. In the Carnie a series of conspicuous sharply-alate 
forms occur, but in the Rhaetic beds an extremely long-winged form, 
Sp. diomedea, sp. nov., occurs in association wiih the Spirigerid 
genus Hectoria. Bittner expressed his surprise on finding in the 
Himalayan Trias a Spirt~ferina so Mate as S 2. stracheyi Salter, 
which he compares in this respect with the Permian Spir~er 
alatus. The :New Zealand Trias is characterized by some very 
much more sharply-alate forms, which represent a morphie equi- 
valent of the long-winged Spirifers of the Palaeozoic. Some, 
however, are more acutely winged than even the most alate of t im- 
t r u e  Spirifers. 

�9 Various Spimferinw occur, in which the ventral septum and the 
dental plate assume the Cyrtiniform an-angement. These include 
the Psioidea group of Hector, and some of them resemble certain 
forms of the Alpine R!a~etie. 

A Rerzia of the group of 1-?. schwafferi Bittner, a rather wide- 
spread form in the Alps and Himalayas, occurs in the Carnie. 
Other Retzice also seem to be present, but lnv specimens are no t  
well enough preserved for description. Mentzelia is intermediate 
in some ways between Martinia and Spir()~'ina. The shell is 
silky and fib~rous, and at the same time faintly punctate; a sharp 
median septum and dental plates are found in the ventral valve. 
I collected two species of 2Jentzelia high up in the Rhmtie at  
Kawhia:  one with a smooth ~'l[artinia-like shell, and the other- 
faintly ribbed. They should be searched for at  lower horizons and 
in other localities in New Zealand. 

One of the commonest brachiopods in the Kaihiku Beds is a 
.Mentzelia-like form having both valves covered with tubular  
spines. I t  seems to be quite new, and so I have instituted a new 
genus for it, and have called it 21[enfzetiopsis. I t  apparently 
occurs only in the Kaihiku Beds. 

The representatives of the Athyrid or Spirigerid group are 
especially interesting. ~S)ffriffera ]caihihztana, sp. nov., is confined 
to the Kaihiku Beds, and belongs to the group of $19. wre.~li already 
described by Zittel, but occurring on a Carnic horizon. In the 
Ca rnic a form occurs, which is related, as regards the thickening 
of the hinge-region and cardinal process, to ,5'piriyera oxycolpos 
Emmrieh, the largest and latest of the Alpine Athyrids eontined to  
the Rh~etie K~,ssen Beds. 

A still more specialized group, to which I have given the name 
t~rectoria (subgenus C[,v~:qc/ra of Hector), hegins in the Carnie, and 
becomes exceedingly common in the Rh,'etie. They are related to 
Spiric/r~'c, oxycolpos; but they are bisulcate, qnd have a still more~ 
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exaggerated development of shelly matter in the hinge.area and 
cardinal process. The group persists into Jurassic times, the first 
instance known to me of a SpirigelJd in the Jurassic. 

The appearance in New Zealand, on so low a horizon as the- 
Carnie, of brachiopods presenting a decidedly Rh~etic aspect, such 
as the ~roup of Spirigera oxycolTos (including the new genus 
I-[ectoria),. and STiriferinw of the group of S T. suessi an4 
S T. austriaca and others with the Cyrtiniform septal structure, 
impresses the Upper Triassic Brachiopod fauna of :New Zealand 
with Rh~etic affinities. I t  suggests that some of the EuropeaI1 
l~hmtie forms may have originated in the Southern Hemisphere 
or round the shores of Gondwanaland. On the other hand, a 
Mentzelia very like the European Muschelkalk form M. mentzeli 
occurs higl{ in the :Rh~etic in :New Zealand. The value of the 
Brachiopoda for zonal purposes in the :New Zealand Trias seems t~ 
be limited. 

I t  is significant to find in the New Zealand Trias certain phyla 
of the Brachiopoda towards the last stages of their existence 
developing an excess of shelly matter in the following respects : - -  

(a) In the Spiriferin~e, in the form of extremely-alate shells and corre- 
spondingly lengthened spiralia. 

(b) In the MentzeLi~e, as a covering of tubular spines. 
(c) In the Spiriger~e, as an enormously-enlarged cardinal process and a, 

greatly-thickened hinge-area. 

RkSTELLIGERA, :PsIOIDEA, AND CL&YIOER&. 
A few remarks dealing with these subgenera of Hector x are 

necessary in discussing the Brachiopoda of the New Zealand Trias. 
Rastelli.qera embraced a group of alate Spiriferine, having a 

row of vex~ieal rake-like teeth arranged along the hinge-area. The 
comb-tooth structure is certainly very apparent in many of the. 
:New Zealand Spiriferinw, but espeeially so in the very alate form 
that I have called Spiriferina diomedea. Since, however, it is 
visible also in many true Spiri/'erw of the Palaeozoic, as well as in 
Spiriferina, it cannot be regarded as of generic significance. In  
some at least of the specimens that I examined I concluded that  
the shell-surface had been partly decomposed and the outer layer 
destroyed previous to fossilization. This surface-erosion seems to 
have taken place readily in the coarser sediments. In one specimen 
the central part of the area showed the comb-like stmleture ; while 
towards the wings the outer surface remained, and was longitudinally 
striate as in an ordinary Spirifer. The structure certainly does 
not appear on the alate Spir~]%'ina kaihikuana of the Kaihiku 
Series, and in consequence Hector concluded that Rastell~qera 
was absent from those beds; but I am inclined to think that the 
greater fineness, or more rapid deposition, of sediment in those 
beds prevented the surface-decomposition of the shell. 

2sioidea designates, aceoMing to Hector, SpiriJ'erinw, varying 

Bibliography, 16. 
s2  
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greatly in width of the hinge-line, in which the dental plates join 
the median septum. Zugmayer 1 describes several such Sdoiriferinoe 
from the Alpine Rh~etic, and includes them in his group of 
Dimidiat~e, separating them from the genus Cyrtina, in which 
this septal and dental peculiarity also occurs, apparently on account 
of their concave and uncovered delthyrium. The Cvrtinlform 
septal arrangement is apparently a phylogerontic feature, and 
seems to have arisen independently in several phyla of Spir~ferinr 
Hector's subgenus includes forms which closely resemble the Alpine 
Rh~etic Spir~'erina s~tessi and h~p. austriaca, and new forms 
which I have named Sp. ~aelsonensis and ~S~o. otamftensis. The 
early appearance of these forms in the New Zealand Trias is a 
remarkable feature. 

Claviyera represents a group of specialized bisulcate Spirigerids 
the affinities of which are discussed later on. I have considered it 
advisable to rename this group, and have called it Hectoria. 
Hector's description was published without any illustrations, and 
his subgeneric name closely resembles that of Claviyer given to 
a group of the Melanias. 

HALORELLA ZEALA~DICA, sp. nov. (P1. XXII I ,  figs. l a - 3 . )  

Beak prominent, the hinge-line sloping rapidly away from it on 
each side, giving the shell a subtriangular outline. The delthy- 
rium is triangular and insunken. In the ventral valve is a broad 
median sulcus with a flattened floor, on which two (or, in some spe- 
cimens, four) small rounded folds occur, and continue from about 
a third to half of the distance to the beak. The sulcus is bounded 
on each side by a broad rounded fold, which continues about half- 
way to the beak, and two similarly rounded, but much shol~er, 
lateral folds on each side. The dorsal valve has a broad median 
depression, but it is rather flattened than sunken, and bears two (or, 
in some specimens, three) narrow rounded folds on it, which continue 
for only about a third, or rather more, of the length of the shell 
from the anterior margin. The median depression is bounded 
by two broad, rounded, lateral folds which reach about halfway to 
~he beak, and there are two more rounded but shorter lateral folds. 

Dental plates are well developed in the ventral valve, and in the 
dorsal valve there is a sharp median septum which extends from 
the beak about halfway to the anterior margin. Growth-ridges 
are well marked, but widely spaced. 

This species varies somewhat in shape and dimensions, and in the 
number of secondary ribs on the median sulcus; some specimens 
are wider, and have a less prominent beak than others. One 
example is 16 rain. long and 15 ram. wide ; another is 13 mm. long 
and 13 mm. wide; a third is 13 ram. long and 15 ram. wide. 

L o c a l i t y  and  h o r i z o n . - - I t  is common in the Kaihiku 
Beds at all localities. I collected many casts and impressions at 

Bibliography, 52. 
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Caroline Cutting in the Hokonui ttills. I t  persists into the 
Carnic beds, but becomes much scarcer. 

R ema . rks . - - I  think that  this shell should be placed in Bittner 's 
group Halorella, although the dorsal median sulcus is rather flat- 
tened than sunken. In outline it recalls H. _pedata var. coarctata 
Bittner of the Alpine Trias, but in that  form the ribs continue 
from the ~nterior margin to the beak. 

HXLORELLX sp. (P1. X X I I I ,  fig. 4.) 

A single fragmentary dorsal valve has a very faint median sulcus 
and about twenty very regular ribs, all of about equal height. The 
sulei between the ribs are of equal depth. The lateral ribs become 
curved as they approach the ante~'ior lateral margins, and all ribs 
extend to the beak region. There is a short median dorsal septmn. 

L o c a l i t y  and  ho r i zon . - -E igh ty -E igh t  Valley, Nelson. Ap- 
parently from the 3lytilus-problematic~ts Bed. New Zealand 
Geological Survey Collection. Carnic. 

R e m a r k s . - - T h i s  Halorella belongs to the group of II. pedata 
Bronn and H. amphitoma Bronn. I t  seems to agree best witl~ 
11. pedata var. multicostata, which has twenty or twenty-four ribs. 
These forms occur in the A1ps in the Hallstat t  and Dachstein Beds. 
J.  Wanner 1 records a very similar variety of I-1. amphitoma, with 
about eighteen ribs, from :North-Eastern Serang in the Malay 
Archipelago. 

DIEL~SM~ Cf. H I ~ L X Y X ~  Bittner. 
1899. ' Trias Brach. & Lamellibranch.' Pal. Ind. ser. 15, vo~. it;, pt. 2, p. 25 & 

pl. v, figs. 1-8, 10, 11. 

Small forms of rounded or oval outline occur plentifully as 
casts in the lower strata of the New Zealand fossiliferous Trias. 
The shell bears none or only a very faint plication, and gutta-percha 
squeezes show that  the growth-lines are closely set and well 
marked. The dental plates of the ventral valve and the median 
septum of the dorsal valve are well developed. 

They are generally of small size, and are not strongly inflated: 
one specimen is 11 mm. long and 10 ram. wide. 

L o c a l i t y  and  hor izon . - -This  form is plentiful in the Kaihiku 
Beds at Caroline Cutting and other localities ; and I found casts of 
this or a very similar small Dielasma in the ttalobia Beds at 
Mount Heslington, but they become very scarce in the Carnic. 

R e m a r k s . - - T h i s  form recalls the Permian D. elon.qata Schlot- 
helm, but I think that it is identical with D. himala?/ana 
Bittner, which occurs in the main complex of the ~M:usehelkalk and 
in the beds with Spiriferina stracheyi Salter in the Himalayas. 

DIEL~S~IX ZEXL~DIC~, sp. nov. (P1. X X I I I ,  fig. 5.) 

Shell elongated, the outline tapering gradually towards the beak, 
but expanding towards the anterior margin, which is well rounded. 

Bibliography, 49, p. 187 & pl. vii, fig. 8. 

Downloaded from https://www.lyellcollection.org by University of Otago Library on Jul 03, 2024



218 1)~. c. T. TREca~Am~ O~ Vyol. lxxiii, 

Valves somewhat flattened. The beak is prominent, but receding; 
the foramen is large and rather diagonally situated, having en- 
.croached on the beak through absorption or wear. The delthyrium 
seems to have been partly covered by the dorsal beak. The dorsal 
valve bears near its anterior margin a very faint, broad, mesial 
fold and lateral sulci. Owing to the extremely-slight plication, 
the junction of the valves is nearly straight. The growth-lines are 
well marked on the cast. 

Dental plates are well developed in the ventral beak. In the 
dorsal valve a strong median septum extends for more than a 
*him of the length of the shell, and supports a prominent shield- 
like hinge-plate. 

Length = 46 mm. ; width --  3,~ mm. ; thickness-- 16 ram. 
L o c a l i t y  and  ho r i zon . - -Ka ih iku  Beds, Caroline Cutting, 

Hokonui Hills. Two casts were collected, one of them crushed. 
R e m a r k s . - - T h i s  form differs from the numerous small Die- 

lasmas in the Kaihiku Beds, in its very much larger size and more 
prominent beak. I could not ascertain either the structure of the 
crura, or the nature of the shell. Although it is only a cast, its 
distinctive characters just[fy the attribution to it of a specific 
laame. 

13~sOWn~-RIS sp. (P1. X X I I I ,  fig. 7.) 

Shell subpentagonal in outline, rather inflated ; the beak tapering 
slowly, fairly iirominent, and bent over so tha~ the area and Part 
of the folamen are hidden by the dorsal beak. The dorsal valve 
has a broad and high median fold, bounded on each side by a 
broad and shallow sulcus, which merges into the rounded surface of 
the shell. Near the anterior margin the median fold has a faint 
sulcus on it. 

The internal cast shows that  dental plates are well developed, but 
apparently in part calloused. There is a slight median septum in 
~he dorsal valve, but nothing of the loops could be seen. 

Length ----30 ram. ; width --  28 ram. ; thickness --  17 ram. 
L o c a l i t y  and  h o r i z o n . - - A  single specimen in my collection 

occurred in'the Psett~to~no~otis-rich~wJ~elia~a Beds at  Richmond, 
near Nelson. Noric. A gutta-percha squeeze of the beak and 
dorsal valve was obtained from the mould. 

R e m a r k s . - - T h i s  large plicated Terebratulid is the only fossil 
that  I ever saw associated with Pse~telomo~wtis ricl~wl~dia~a, and 
is the only deeply-plicated Terebratulid that I obtained in the New 
Zealand Trias. 

' TEREBR_kTUL&' PACItYDENT~kTA, sp. nov. (P1. X X I I I ,  fig. 6.) 

Shell oval and gently rounded in outline; the valves are some- 
what flattened and not inflated, and show no plication. The beak 
projects but vel T slightly above the hinge-area, and the foramen 
is very small. The growth-lines are fairlywell marked. The shell 
is remarkably thickened in the umbonal region of the ventral valve, 
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the dental plates being massive and calloused. The hinge-teeth 
are large and broad, and become very conspicuous in the crushed 
specimens. The dol~al valve appeal~ to have had a large cardinal 
/process and wide dental sockets. The loops seem fairly long, but 
nothing definite of their structure could be seen. 

L o c a l i t y  a n d  h o r i z o n . ~ B e d  c, at Otamita, Hokonui Hills, 
where I collected three or four well-preserved specimens with the 
shell on. One specimen is 27 ram. long and 23 ram. wide; 
another is 21 mm. long and 18 ram. wide. 

R e m a r k s . - - T h e  shelly thickening of the hinge-region of this 
:shell points to its being some phylogerontic form, but of which 
generic stock I could not determine. The shell has a fibrous 
~tructure, and bears dark closely-set punctations. 

"TEREBR~VrUL~ Cf. tItY~CG~tRICA Bittner. (P1. XXII I ,  fig. 8.) 
1890. ' Brachiopoden der Alpinen 'lh.ias ' p. 278 & pl. xxvi, figs. 2-3. 

A single specimen is oval in outline, rather inflated, but not 
l~licate. The area and beak are rather prominent, and the foramen 
is small. The surface is smooth, with occasional regular growth- 
furrows. L e n g t h : 1 2  ram.; width~--ll ram. ; thickness=6 ram. 

L o c a l i t y  a n d  ho r i zon . - -Bed  c, Otamita, Hokonui Hills. 
Carnie. One specimen in my collection. 

R e m a r k s . - - T h i s  specimen could not be sacrificed in order to 
investigate the internal structure; but in outward appearance it 
resembles the above-named species, which occurs at high Triassic 
horizons in the Eastern Alps. 

~PIRIFERLXA ]?RAGILIS Schlotheim. (P1. XXIV, figs. 10-12.) 
189o. A. Bittner, ' Brachiopodeu der Alpinen Trias' p. 29 & pl. xxxv, figs. 2-4. 

The hinge-line in most examples represents the greatest width 
.of the shell. In she ventral valve the area is high, wide, and 
triangular, flat or slightly concave, and the beak is but slightly 
bent over the area. The median sulcus is deep and angular, and is 
bounded by more or less angular folds, on each side of which are 
three lateral folds, the last one often very small. The area of 
the dorsal valve is obscure; the beak is small, and projects but 
~lightly above the area. The median fold is appreciably higher 
and wider than the lateral folds, of which there are three or four on 
each side of it, the last one being very small. Concentric growth- 
lamellm are prominent, and become foliaceous towards the anterior 
margin. L e n g t h :  16 ram. ; width--  i9  mm. 

In another dorsal valve of a slightly-different variety (fig. 12) 
~the outline contracts very slightly below the hinge-line and then 
widens out again, becoming somewhat wider than at the hinge- 
line. At the hinge-line the shell is 17 ram. wide, but widens out 
to 18 ram. below that, and is 15 ram. long. 

L o c a l i t y  and  hor izon . - -This  form is confined to the Kaihiku 
Beds, in which it occurs commonly in most localities. I collected 
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a series of casts at Caroline Cutting, fl~m which I made gutta- 
pereha squeezes. 

R e m a r k s . - - I t  closely resembles Spiriferina fragilis, except I 
that the beak seems rather less bent over the area than in the 
typical European form. Bittner describes a form called Spiri- 
.fkrina lilanyensis Stol. from the Muschelkalk of the Spiti district 
of the Himalayas, and remarks on its similarity to Sp.frayilis ; but 
the New Zealand specimens seem to resemble the European rather 
than the Himalayan form. Sp. d%agilis was first described from 
the German Muschelkalk. In the Alps it occurs at Wengen in 
Upper Ladinic beds, according to Bittner. Piroutet records i t  
from New Caledonia. 

SI'IRIrEaI~X KXlHIKV_~'~t, Sp. nov. (P1. XXIV,  fig. 15.) 

The area is broad, and extends the whole length of the wings. 
Some specimens are more sharply Mate than others ; but in all of 
them the liinge-line represents the greatest width of the shell, and 
the margin contl~cts rapidly in front of the wings. The ventrat 
valve has a broad, concave, median, rapidly-widening, dorsal furrow 
with about six low rounded folds on each side of it. The dorsal 
valve has a broad, rounded, median fold with five (in another 
specimen seven) low rounded folds on each side, which glndually 
diminish in size. The folds occupy the surface of the shell nearly 
to the hinge-area. The growth-lines are rather coarse. Casts show 
that the postelior part of the inside of the ventral valve was much 
filled in with shelly matter, and that there was a sharp median, 
septum. 

One specimen measures 72 ram. across the wings and 41 mm. 
in length; another less Mate example is 46 ram. across the wings 
and :30 ram. long. 

L o c a l i t y  and  hor izon . - -Th i s  is the only large and ala~e 
Sl~iriferina that occurs in the Kaihiku Beds, to which it seems to 
be confined. The Geological Survr possesses some very fine speci- 
mens, of which, unfortunately, only the internal casts have been 
preserved. Hector illustrates one of these casts as Triyono[reta 
alata, 1 the English Pelanian form. I t  comes from the Crinoid 
Beds at Cowan's Railway Station, Oreti Valley. e From another 
specimen found at Eighty-Eight  Valley, Nelson, I was able to make 
a gutta-percha impression of the exterior of the dorsal valve. 1 
collected some smaller examples at Caroline Cutting. 

R e m a rk s.--This shell occurs in a rather fragmental T condition 
in the Kaihiku Beds; but, so far as I can ascertain from the 
material, the fragments all represent one species, despite varia- 
tion in the length of the wings and in the number of the lateral 
folds. I t  shows some affinity with the small Spirif~.rina fra.qilis 
which accompanies it, in the width of the area and in the continua- 
tion of the ribs up to the area.margin. The only described form 

1 Catal. Ind. & CoL Exhibition (1886) p. 76, fig. 3. 
-0 Prof. P. Marshall and I think that this is the same locality as Caroline 

Cutting, the n~me of the station havi~g apparently been changed since the. 
early survey was made. 
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with which I can compare it is SfliriferinaTstrac)te:qi Salter from 
the Himalayan Muschelkalk, which Bittner says is rather closely 
related to the European Sp. fragilis ; but the form here described 
is much larger, and is more strongly ribbed. 

SeI~FERI~'X O~PXi~US, sp. nov. (P1. XXIV, fig. 4.) 

Shell extremely alate, the wings towards their apices tapering 
rapidly to sharp points. The ventral area is very long, concave, 
and narrow, and is faintly striate. The beak of the ventral valve 
is very small, and projects but slightly above the hinge-area; i t  
practically touches that of the dorsal valve, which is broad and 
projects slightly above the dorsal area. 

The dorsal valve has a broad, median, triangular, rapidly-widen- 
ing fold, with a fairly-deep angular sinus on each side of it. The 
first lateral folds on each side are lower and rather narrower than 
the median one, and on either side of these are three much smaller 
and fainter lateral folds which gradually decrease in size. All the 
folds continue to the beak. The wings towards the apices are free 
from fold:s. The anterior outline of the shell is gently rounded, 
and narrows rapidly towards the wings, which continue very narrow 
for some distance, ending in sharp points. The growth-lines are 
prominent, irregularly spaced, and rather foliaeeous. 

Length--_22 ram. ; width -- 75 mm. 
L o c a l i t y  and  h o r i z o n . - - A  very fine cast of the ventral beak 

and dorsal valve, from which I made a gutta-percha squeeze, comes 
from the slopes of South Peak (Bemnore), in the Hokonui Hills, 
and belongs to the New Zealand Geological Survey. The horizolx 
is probably Noric. 

SPII~IFEI~I~'X XCUTISSlM:t, sp. nov. (Ph XXIV, fig. 3.) 

Shell extremely alate; the wings are produced into very acute 
points. The hinge-area extends the whole length of the wings, is 
very narrow, concave, and faintly striate parallel to the margin. 
The ventral beak is very small, and projects but slightly above the 
hinge-area; that of the dorsal valve is also small, and scarcely pro- 
jects above the dorsal area, and the two almost touch one another. 

In the dorsal valve the median fold is high, narrow, and trian- 
gular, and has a very faint median suleus on its anterior portion. 
On ~ each side of it are six similar lolds gradually decreasing in 
size and height, the last being very faint. The folds continue 
to the dorsal beak, and are divided by rather deep and angular sulci. 
The anterior margin is very narrow in proportion to the width of 
the shell, the lateral margins narrowing gradually to the wings, 
which are considerably produced and end in very fine points. The 
growth-lines are not very prominent. 

Length -- 21 ram. ; width -- 8;3 ram. 
L o c a l i t y  and  hor i zon . - -The  :New Zealand Geological Survey 

possesses a very fine mould of the ventl~l beak and dorsal valve in 
hard dark greywacke, from which I took a guttu-percha squeeze. 
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I t  comes from the east side of :Mount I-leslington, south of t h e  
Wairoa Gorge, but there is no other fossil on the piece of rock 
to indicate its horizon, which is probably Upper Carnic or Noric. 
I collected a rather weathered cast of a smaller dorsal valve in 
felspathic sandstone in Bed a, Otamita, Hokonui Hills, which is 
probably Lower Noric. 

R e m a r k s . - - B o t h  this and the last species are remarkable for 
the very nalTow ventral area, the slight prominence of the ventral 
beak, and the fact that the apices of the wings end in acute points. 

~PIRIFERI2NA D/OMEDEA, sp. nov. (Pl. XXIV,  figs. 1 & 2.) 

Shell extremely alate, about five times as wide as it is long, the 
wings narrowing gradually to the apices. The area extends the 

Fig. 3.--Gutta-percha s~ueeze of the 
interior apex of the ventral valve 
of Spiriferina diomedea, sp. nov. 
Rheetie. South Hillend, Ota(jo. 

f This shows the sunken pit occupied by the 
pedicle and muscle-scars and median 
septum, also the area bearing the 
' comb-tooth' structure upon which the 
subgenus Rastelligera was founded.] 

whole length of the wings : 
it  is broad and high, and 
shows the comb-tooth struc- 
ture along its whole length; 
but whether the serrated 
structure was exposed in 
the living shell, or whether 
during life it was covered 
with an easily decomposable 
laver of shell, I am not 
able to say with certainty. 
The ventral beak is blunt, 
wide, and ntther prominent; 
that  of the dorsal valve is 
broad, and projects very 
faintly above the hinge- 
line. The ventral valve 
has a rather broad, shallow, 
median suleus, and on each 

side three or four lateral sulci, only slightly smaller and no deeper 
than the median one. The dorsal wdve has a wide and low, 
triangular, rapidly-widening fold, which extends to the beak, and 
bears a slight median depression towards the anterior margin. On 
each side are four narrower rounded folds of equal height, which 
gradually decrease in size. The wings are free fl'oln folds towaMs 
the apices. The delthyrium.is wide, open, and triangular. The 
median septum of the ventral valve is sharp but low, and extends 
for about three-quarters of the distance to the anterior margin ; it 
lies in a well-marked hollowed-out depression which accommodates 
• muscle-scars, but these are not strongly marked. 

Length --  26 ram. ; width _-- 127 mm. 
L o c a l i t y  and  ho r i zon . - -The  New Zealand Geological Survey 

possesses a cast of a ventral valve in coarse felspathic grit, from 
the north-western branch of Tavlor's Creek, in the Hokonui Hills. 
This form occurs plentifully in ' the highest Trias with Hectoria 
bisulcata at the southern end of Roaring Bay, Nugget  Point, in 
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a hard pebbly sandstone, which stands out as a stack in the coast- 
section ; but specimens are very difficult to collect, the rock being 
so hard. The Survey, however, possesses a fairly-good specimen 
from this locality (Pl. XXIV, fig. 2). Prof. P. Marshall has 
recently sent me a piece of felspathic sandstone from South Hillend, 
12 miles south of Benmore railway-cutting, on the south side of 
the Hokonui Hills, with several casts of this shell, from which I 
was able to make gutta-percha squeezes (fig. 1). I t  seems to be 
the same bed as that in the Bemnore cutting, and contains casts of 
a large Hectoria. Rhwtic. 

R e m a r k s . ~ T h i s  is the largest and latest, as well as by far the 
most alate, of the :New Zealand Triassic Sl~iriferin<e. :It differs 
from the two previously-described species in its larger size and in 
the wings narrowing very gradually to the points. The folds are 
lower and more rounded, and decrease gradually in size, the area 
also is broader, the ventl~l beak higher, and it occurs on a higher 
horizon than the two previously-described forms, which are of 
Carnie and :Noric age. 

SeI~Irr ~ELSO~NSIS, sp. nov. (P1. XXIV, figs. 6-8.) 

Shell alate, valves rather inflated, the anterior margin is gently 
rounded in outline. The ventral valve has a broad median sulcus, 
which extends to the beak, and is bounded on each side by four 
rounded slightly-raised ribs, which decrease gl~dually in size. The 
dorsal valve has a triangular median fold, which increases rapidly 
in width, and on each side of it four fainter rounded ribs which 
are continued nearly to the beak. 

The area of the ventral valve is wide, high, and concave; it is 
longitudinally striate, and represents the greatest width of the shell, 
the margin of the valves converging l~pidly in front of the area. 
The delthyrium is triangular, wide, and open, bounded on each 
side by dental plates, which converge together inwards and meet 
the median septum: this latter is visible a t  the bottom of the 
open delthyrium as a thin plate projecting slightly above the line 
of junction of the dental plates. The surface of the dental plates 
is faintly furrowed. On both sides of the delthyrium another 
slightly-sunken triangular area is sepaluted off, al~d is ornamented 
with faintly-impressed vertical furrows. The dorsal area is narrow, 
and a ' comb-tooth' structure is seen for a short distance on each 
side of the dorsal beak. The growth-lines are fairly well marked. 

Length--23 ram. ; wid th=45  ram. 
L o c a l i t y  and  h o r i z o n . - - I  collected three or four specimens 

in the Halobia Beds on the western slope and crest of :Mount 
I~eslington in the :Nelson district. The :New Zealand Geological 
Survey possesses a specimen from the same locality. Carnie. 

R e m a r k  s .~Zugmayer  divides his group of Rhmtic ' Dimidiat~e ' 
into two ' form groups' (FolTnenkreise): namely, the group of 
Spiriferina uncinata and that of Sp. s~lessi, the latter including 
only the single species. The species here described apparently 
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belongs to the first group, which comprises forms with vertical sth'ia~ 
on the dental plates and on the adjacent areal portion on each side 
of them : these, Zugmayer thinks, may have assisted in attaching 
a ligament or external muscle. He illustrates three species that 
show this~ peculiarity - .  namel3~, Sp. uncinata, S,t). keessenensis, and 
Sp. austriaca ; but they are all non-Mate forms with a very high 
ventral area. 

SPIRIFERI_N'A cf. xUSTalXC.~ Suess. (P1. XXIV,  fig. 5.) 

1882. H. Zugmayer, ' Untersuchungen fiber Rhiitische Brachiopoden' p. 28 & 
pl. iii, figs. 6a -6  c. 

Shell about as long as it is wide. Ventral area hig~a and trian- 
gular, slightly concave, and coarsely striate l)arallel to the hinge- 
margin, which represents very nearly the greatest width of the 
shell. The delthyrium is triangular and deeply sunken, the septal 
amangement is cyrtiniform, and the thin median septuln is seen 
towards the apex projecting above the floor of the delthyrium. 
The ventral beak is bent slightly over the areal region ; the dorsal 
be-ak is rounded, rather inflated, and projects slightly above the 
hinge-area. 

The dorsal valve is semicircular in outline, and has a raised, 
rather narrow, median fold, and three or four much fainter lateral 
folds, which cover the shell nearly to the hinge-margin. The ventral 
valve has a broad and shallow triangular median sulcus, which 
extends to the apex and is bounded by two raised narrow folds, 
on each side of which are two or three much fainter lateral folds. 

Length --  38 ram. ; wid th- -  38 ram. 
L o c a l i t y  a n d  ho r i zon . - -The  New Zealand Geological Survey 

possesses a specimen from Mount Potts, from which the above 
description was made. The shell is well preserved; but the del- 
.thyrium is nearly filled up with rock, and part of the dorsal valve 
is concealed. 1 am not sure whether it comes from the Kaihiku 
Series or from the Lower Carnie, but it is probably from the latter. 
I have three or four smaller, separated, single dorsal valves 
apparently belonging to this species, some of which have a faint  
fourth lateral fold. I collected them in low Carnie beds on the 
nol~h side of the entrance of the VVairoa Gorge. 

R e m a r k s . - - T h e  attribution of this braehiopod to the above 
Alpine species is conjectural, but it evidently belongs to the group 
of S#. uncinata and ~S)). austri~tca; the former, however, has a 
series of vertical striw on the area next to the delthyrium, which is 
wanting in the present form and in Sp. a~tstriaca, but is found 
in the form last described, Sp. ~elsonensis. In general shape it  
resembles Sl~ir~.:)C'eriJ~a a~tstriaca, which occurs in the Starheimberg 
Beds of the Alpine Rhzetic. 

Hector 1 illustrated a drawing of the specimen from Mount 
Ports under the title of 'Spiri)tbrina (cristata?),' the small 
English Permian fossil, a very different species : this gave rise tcr 

Catal. Ind. & Col. Exhibi t ion (1886) p. 76, fig. 6. 
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the idea that the Mount-Potts Beds were of Permian age, an 
idea further supported by the supposed occurrence of Glossopteris 
in these beds. 

SPZRIFERI~X OTXMZTENS~S, sp. nov. (P1. XXIV, figs. 9a & 9b.) 

Both valves are about equally convex and slightly inflated. The 
hinge-line represents in some examples the greatest, in others 
nearly the greatest, width of the shell. The ventral beak projects 
but slightly above the hinge-area. The ventral area extends the 
whole length of the hinge-line, is moderately high, concave, and 
~aintly striate pal~llel to the margin. The delthyrium is open and 
sunken, and the arrangement of dental plates and median septum 
is cyrtiniform. In one specimen the apex of the ventral valve is 
considerably thickened by a deposit of shelly matter. 

The anterior and lateral margins are gently rounded, the outline 
forming more or less a semicircle. The dorsal valve has a rounded, 
gradually-widening, median fold, with four lateral folds on each 
side decreasing gradually in size. The median and the first two 
lateral folds extend to the beak, but the last two lateral folds 
die away before reaching it. The ventral valve has a rounded, 
J~aidy-deep median sulcus, bounded on each side by five rounded 
narrow folds gi~,utually decreasing in size, the last two of which 
are very faint and do not reach the beak. The growth-lines are 
well marked. 

Length ---- 20 ram. ; width _-- 27 mm. 
L o c a l i t y  and hor izon.- -Bed e, Otamita, Hokonui Hills, 

with Halobia~ of the group of H. zitteli. I collected several 
specimens bearing the shell, but they are more or less crushed or 
flattened in the shale. 

Remarks . - -Th i s  species belongs to the S p..uncinata group 
of the Dimidiatm, but differs fn)m Sp. nelsonensis and S T. 
el. austriaca in having a much narrower hinge-area and a less 
prominent ventral beak, and also from the former in the absence 
of a vertically-sulcate areal portion on each side of the delthyrium. 

SPIRIFERIN2t SUESSI var .  AUSTRALIS, nov. (Pl. XXIV, figs. 
13a-14.) 

1882. H. Zugraayer, 'Untersuchungen fiber Rhi~tische Brachiopoden' 1 a. 29 & 
pl. iii, figs. 14-19. 

The ventral valve is semipyramidal in shape, and more or less 
semicircular in outline. The ventral area is almost vertical, 
triangular, wider than it is high, fiat or very slightly concave, 
and faintly striate parallel to the hinge-area. The ventral beak 
scarcely projects above the area ; the delthyrium is triangular and 
deeply sunken; on each side of it a very narrow triangular area 
is marked off and slightly sunken, and is faintly furrowed longi- 
tudinally. In casts of the ventral beak the single incision of the 
median septum is seen extending forwaMs for about a third of 
the length of the valve. 

The surface of the ventral valve bears a deep, angular, rapidly- 
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widening sulcus, which extends to the apex and is bounded on 
each side by a slight, rounded, raised fold. The dorsal valve has 
strong, raised, roof-like, l~pidly-widening, triangular fold, which 
extends to the beak and is bounded on both sides bv a narrow 
suleus. Tbe growth-lines are faint, but well marked. 

L e n g t h = i S  ram. ; width----20 ram. 
L o c a l i t y  and  hor izon . - -The  crest of Mount Heslington, 

south of the Wairoa Gorge, in fine, brown, decomposed greywackes, 
with ttalobice of the group of Halobia zitelli. I collected 
several specimens, both casts and moulds ; but it is not a commm~ 
form. Carnie. 

R e m a r k s . - - T h i s  species forms the second group of Zugmayer's 
Dimidiat~e, in which the dental plates do not reach the back of 
the ventral beak, but join the edge of the median septum where 
it passes towards the area, forming a triangular sunken trough in 
the areal region. This arrangement obtains also in the Palaeozoic 
genus C.qrtina, from which Zugmayer separates his Dimidiat~e, 
apparently on account of differences in the delthvrium. He gives 
a detailed description of Spir~ferina suessi, wlfich in the Alps 
seems to be confined to the Kcessen facies of the Rh~etic. The 
New Zealand form appears to be slightly different in shape, 
the sides meeting the hinge-area at almost a right angle; but 
the differences do not seem to wamnnt a new specific name for 
it. A slight difference, however, is the presence on each side of 
the delthwimn of a very narrow, triangular, vertieally-sulcate area, 
which Zugmayer says is absent in the Alpine Sp. suessi, but occurs 
in Sp. ~tncinata. I regard the present form as a local variety of 
Spirijbrina suessi. 

A drawing which Hector 1 published under the name of 
' Psioidea sp.' appears to represent this species. 

SPIl tIFEllIN:k ( ? )  CAIIOLLN'.E, sp.  nov .  (P1. XXIII,  figs. 19a-20.) 
Ventral valve semi-pyramidal in shape, dorsal valve ahnost flat. 

The binge-line is straight, and represents the .~reatest width of the 
shell; the hinge-area is flat and vertical. The ventral beak is 
conical and blunt, and does not project above the hinge-area. 
The delthvrium is conical and apparently open. The hinge-area of 
.the dorsal valve is narrow; the dorsal beak is broad and blunt, 
and projects lint very. slightly above the area. 

The ventral valve has a faint, shallow, lnpidly-widening, median 
sulcus, which extends from the anterior margin to near the apex, 
and on each side two very faint, shallow and broad, latmM sulci. 
Otherwise the surface is gently rounded, and the outline of the 
anterior margin is nearly semicircular. The dorsal valve, which is ,, 
nearly flat, bears a very faint, broad, low, median fold bounded by 
scarcely perceptible lateral sulci. ~ 

The interior of the ventral valve (fig. 19 a) shows two thick and 
strong dental plates, which converge a~t)idly together and partly 

1 Catal. Ind. & Col. Exhibition (1886) p. 73, fig. 1. 
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fuse; they then become thinner and diverge a~o~n, the space betweeu~ 
and in front of them bearing the adductor-scars. Immediately 
in front of their point of divergence a strong lnedian septum is. 
developed, which extends beyond the dental plates. TJ~e dorsal 
valve has a faint cardinal process with dental sockets on each side, 
and small, but well-marked, adductor and diductor scars. Ovarian 
pittings are well marked in both valves. The shell-structure is  
punetate, and the growth-lines become rather foliaceous towards. 
the anterior margin. 

Length--23 ram.; width--40 ram.; height of area of ventral 
ivalve = 10 ram. 

L o c a l i t y  and  h o r i z o n . - - I t  occurs in the Kaihiku Beds a t  
Caroline Cutting, but seems to be scarce. I collected specimens, 
from which gutta-percha squeezes of the interior and exterior o f  
both valves were made. Prof. Marshall possesses a specimen from 
the splintery argillites of Mount Pott~ (where it occurs in associa- 
tion with the Kaihiku fauna), which I recognized as the interior 
of a ventral valve of this species. 

R e m a r k s . - - T h i s  braehiopod is peculiar as to shape, and as to. 
form of the dental plates and septum, and I am unable to refer it 
definitely either to Spir~J'erina or to Cyrtina, The smoothness. 
of its valves and the height of the hinge-area recall in some ways 
the very abnormal form C~]rtina zitteli Bittner from St. Cassian, 
but in t h a t  species the area of the ventral valve is enormously 
extended. The appearance of the dental plates in the casts at  the  
back of the ventral beak, however, prevents its union with the  
genus Cyrtina as usually defined. 

RETZ[_~ SClIW2kGERI Bittner. (P1. X X I I I ,  fig. 2t . )  
18.q0. ' Brachlopodeu der Alpineu Trias '  p. 21 & pl. xxxvi, figs. 1-4. 
1899. 'Himalayan Trias lh'ach. & Lamellibranchs' p. 42 & pl. viii, figs. 1 -3 ;  

p. 5) & pl. x, figs. 16-20. 

Shell considerably longer than it is wide, beak prominent and 
pointed, lateral margins gently rounded, anterior margin rounded. 
The dorsal valve has a median rib, which is rather less prominent 
than the ribs on each side of it. There are seven rounded lateral 
ribs on each side of the median one; the last five of these are 
distinctly curved outwards, and all of them extend to the beak. 
The ventral valve has a median furrow no deeper than the next: 
lateral furrows and seven lateral ribs. 

Leng th=14  ram. ; w i d t h - - l l  mm. 
L o c a l i t y  and  horizon.~VCestern slope of Mount ]-[eslington, 

Nelson, in the Halobia Beds, where it  is r lther scarce. I have 
two or three casts and impressions, from one of which ,~ gutta- 
percha squeeze of the outsile of the shell was made. Carnic. 

R e m a r k s . - - T h i s  shell resembles the Himalayan _R. sclzwa.qe~'i 
var. asiatica Bittner, but bears rather more numerous lateral ribs. 
_R. schu, a.qeri is a species of wide vertical distribution, ranging 
from the Muschelkalk to the Dachsteinkalk in the Alps. In the 
:Himalayas it occurs with Halobiw of tim group of H. ~'~yosa. 
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Piroutet  records three Alpine species of Retzia from the Trias of 
New Caledonia, of which R.  aft. superbesce~s is the only one tha t  
resembles the present form. 

MEXTZELI, ef. AMPLA Bittner. (P1. X X I I I ,  fig. 9.) 
1890. ' Brachiopoden der Alpinen Trias ' p. 165 & pl. xli, figs. 10-11. 

Ventral valve inflated, tile dorsal rather less so, area triangular, 
rather high, less than the width of the shell, the ventral beak 
somewhat bent over it. The ventral vah, e has a broad and 
.shallow rounded sulcus, which does not continue to the apex. 
The dorsal valve bears a rather broad, rounded, tr iangular fold, 
which does not reach the beak and is bordered on both sides by 
steep slopes. In the ventral beak there is a sharp median septum 
with sharp dental plates on each side of it. The shell-structure 
is fibrous, and at  the same time faint ly punctate. 

Length - -31  ram. ; width - -  42 mm. ; thickness - -  20 mm. 
L o c a l i t y  ar .d h o r i z o n . - - I  collected a single specimen in 

pebbly sandstones, with Arcestes cf. rhc~ticus and Hector/a 
bisulcata, several hundred feet above the _Pseudomo~wtis-oclwtica 
Beds, north of Albatross Point, Kawhia. The wings of this speci- 
men are damaged, and the ventral beak is slightly eroded. Rh~etic. 

R e m a r k s . - - T h i s  smooth Mentzelia meres to agree closely with 
the above-named species, which Bit tner  thinks may be a variant 
of the Muschelkalk form M. .mentze l i .  In the Alps 21/. a~pla 
occurs at  a horizon corresponding to tha t  of the St. Cassian Beds;  
while the typical ~r. n, en tzeli is predominantly a Muschelkalk form, 
bu t  has been found also in the Carnic of Spiti in the Himalayas.  

ME.N-TZELIA KAWHIA:NA, sp. nov. (PI. X X I I I ,  f i~.  10 a & 10 b.) 

Shell rather wider than long, the antel~or margin gently rounded. 
The ventral valve is somewhat swollen and arched, the beak tapering 
gradually, the dorsal valve is ahnost flat, and the margin of the 
valves lies nearly in one plane. The area is less than the width of 
the shell, and seems to have been rather high. The ventral valve 
has a shallow, rounded, rather broad, median sulcus, with about 
.seven very faint and nalTow, lateral, rounded ribs on each side of 
i t :  these do not continue to the beak, and are absent from the 
lateral portions of the shell. The dorsal valve bears a very faint, 
flattened, triangular, median fold and about seven very faint, narrow 
ribs on each side of it which do not reach the beak. The lateral 
portions of the shell towards the hinge-area are smooth. 

Leng th - -25  ram. ; wid th- -31  mm. 
L o c a l i t y  a n d  h o r i z o n . - - I  collected a single specimen not far  

from the last-described form in the Arcestes and Hectoria Beds, 
in the cliff-section south of Kawhia Harbour.  Rha~tic. 

R e m a r  k s . - -The  shell-structure is fibrous and faintly punctate. 
This form rather closely resembles M. palr Loretz, from 
the Alpine Muschelkalk,  but has fewer radial ribs, a weaker dorsal 
fold and ventral sulcus, a more prominent beak, and a less inflated 
shell. 
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M:EI~TZELIOt'SIS, gen. nov. (P1. X X I I I ,  figs. 11-18.) 

Shell thin,  the growtli-lines being visible on the inner surface. 
Beak  of the ventral valve prominent, arched, and tapering rapidly. 
Hinge-line straight and rather shorter than the greatest width of 
t h e  shell. Area triangular, concave, striated parallel to the margin, 
with an open tr iangular delthyrium. The hinge-teeth situated on 
each  side of the delthyrium are somewhat prominent, and are sup- 
ported by two sharp plates. A sharp and prominent median septum 
.extends for nearly half the length of the ventral valve. The dorsal 
valve is flatter than the ventral. Dental  sockets are present, and 
between them is a short, blunt, cardinal process. An obscure 

.cardinal area is present in the dorsal valve, and there is a faint  
median dorsal septum. Muscular and vascular impressions are 
.obscure. The outer surface of both valves bears prominent, fairly- 
.equidistant, more or less foliaceous growth-lamellm, and is covered 
with tubular spines measuring up to 3 or 4 mm. in length. The 
:spines generally occur on the surface between the growth-lamellm, 
but  occasionally the lat ter  are prolonged into spines. There is a 
more or less prominent dorsal median fold and ventral sinus, and 
fainter  lateral ridges. Owing to the feeble articulation the valves 
.are generally found separated. 

A specimen which I ground down showed the spimlia directly 
.connected with the crural processes, and two discrete jugal processes, 
.a condition which obtains in the true Spirifers and in Mentzelia. 

The following points show tha t  the brachiopod is really a thin- 
,shelled spiny Mentzelia : 

(a) The outline, area, and sulcation are that of Mentze~ia. 
(b) There is a strong ventral median septum with sharp dental plates on 

each Side of it, well seen in every cast of the ventral beak. 
(c) The only specimen that I had available to grind down showed that the 

junction of spirals and crura was simple, and the juga apparently 
discrete. 

(d) The shell-structure is fibrous and silky, but on the only specimen that 
I have which shows any of the test no punctation could be seen; 
if present, it is very faint. 

The founding of a newgenus  or subgenus for this shell requires 
:some explanation. Mentzelia is generally a perfectly-smooth 
shell, but Bit tner  mentions the fact tha t  yon Schauroth found a 
~pecimen of ~lentzelia ,mentzeli in the German Musehelkallr with 

a covering of hair-like spines. The New Zealand form, at least 
two  species of which seem to occur, has the surface of both valves 
.covered with comparatively long tubular spines. I t  bears a similar 
relation to z~Ientzelia as Acantholhyris does to Rhy~cho~ella. 
I adopt the commoner species M. spbwsa as the genotype.  

L o c a l i t y  a n d  h o r i z o n . - - I t  seems to be confined to the 
Kaihiku Beds, Ladino-Carnic. The only true ~[e~lzeliw that  I 
found in New Zealand were in the Rh~etic. On looking over the 
material tha t  I collected at Mount  Hesllngton, in the Nelson 
.district, I find some dorsal valves of a small spiny brachiopod, 

Q. J.  G. S. No. 291. 'r 
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which, though scarcely adequate for a specific description, appear- 
to represent a dwal~e4 species of Mentzeliopsis. These occur in 
the Carnic with Halobia zitteli var. zealandica. 

}/[E.N'TZELIOPSlS Sl'I~'OSA, sp. nov. (PI. X X I I I ,  figs. 11-16.) 

The shell is slightly wider than it is long; the area is r a the r  
concave, less than the greatest width of the shell, and striated 
parallel to the hinge-margin. The ventral valve is inflated and 
arched;  the beak is prominent, tapers rapidly, and is rather  bent. 
over the area. The delthyrium is tr iangular and deeply sunken. 
The ventral valve has a feeble, wide, median sulcus and very feeble 
lateral dorsal folds. 

The dorsal valve is much flatter than the ventral, and has a 
broad, rapidly-widening, triangular, slightly-raised fold, on each 
side of which are about five very feeble, narrow, lateral folds. The  
growth-lines are rather widely spaced and foliaceous, and are some- 
times produced into tubular spines. The latter  also occupy t h e  
spaces between the growth-lines, but are not very closely set. They 
attain a length of 3 or 4 millimetres. 

A ventral valve measures 19 mm. in length and 32 mm. in width ;. 
another 25 ram. and 30 mm. ; two dorsal valves are respectively 
20 ram. long and 31 mm. wide, and 20 ram. long and 26 ram. wide. 

L o c a l i t y  a n d  h o r i z o n . - - K a i h i k u  Beds at  Caroline Cut t ing;  
Kaihiku Gorge; E igh ty -E igh t  Valley, in the Nelson district;  and 
other localities, where it is common. Ladino-Carnic. 

R e m a r k s . - - I  collected most of my specimens at  Caroline 
Cutting, and made several gutta-percha squeezes of the exterior 
and interior sm~faces of both valves. 

ME~'TZELIO1)SIS IIORI~IDJk, sp. nov. (P1. X X I I I ,  figs. 17 85 18.) 

Valves luther inflated, both abou t  equally so. Shell slightly 
wider than it is long ; the ventral beak is broad, and tapers slowly. 
The ventral valve has a broad, shallow, median sulcus which reaches. 
to the beak, and on each side of it  about six rather faint, but 
well-marked, rounded, narrow lateral folds, which also reach nearly 
to the beak. 

The dorsal valve bears a rounded, triangular,  rapidly-widening, 
median fold, 'with a smaller fold passing down the middle of it, and 
four or five rather faint, lateral, rounded folds, all of which reach 
to the beak. The spines are shol~t, and small and closely set.  
Growth-ridges are widely set and well marked, but  not foliaceous. 

Length - -  22 ram. ; width - -  26 ram. 
L o c a l i t y  a n d  h o r i z o n . - - K a i h i k u  Beds a t  Caroline Cutt ing 

and elsewhere, where it seems to be scarce; but  I collected casts  
from which gutta-percha squeezes of both valves were made. 
Ladino-Carnic. 

R e m a r k s . - - T h i s  form differs from 3L spinosa in having a 
broader beak and a more inflated dorsal valve. The ribs are be t te r  
marked and reach to the beak, and the spines are more numerous~ 
smaller, and more closely set. 
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SPIItlGEtt• WREYI Zittel. (P1. XXV, figs. 6 a & 6 b.) 

1864. ' Pali~ontologie yon Neu-Seeland ' p. 28 & pl. viii, figs. 3 a - 3  d. 

Zittel, when he described it, had only casts of this species, which 
Hochstetter collected in the Nelson district. I therefore take the 
opportunity of describing and illustrating a fine uncrushed testi- 
ferous example, which I found in a pebbly felspathic grit on the 
western slope of Mount Heslington. I t  is rather wider than long, 
the ventral valve is rather inflated, the dol~al less so. The ventral 
beak is comparatively small ; the area is narrow and faintly striate 
parallel to the hinge-margin; the delthyrium is triangular and deeply 
sunken, and only slightly hidden by the dorsal beak. The apex 
is perforated by a pedicular foramen of moderate size. The ventral 
valve has a broad, shallow, median sulcus which dies away. about 
hs to the beak, and two faint lateral sulci which only appear 
near the anterior lateral margins. The dorsal valve bears near i ts  
anterior margin a broad median fold, which is bordered by steep 
slopes. I t  measures 28 mm. in length, 31 mm. in width, and 
16 ram. in thickness. The growth-lines are well marked. 

L o c a l i t y  and hor izon.- -This  is a common Carnie fossil in: 
New Zealand : it occurs at Mount Heslington and in the Wairoa 
Gorge; in the Hokonui Hills; at Nugget Point and other places. 
in the South Island. I t  is also reported to occur in New Caledonia. 

Remarks . - -Zi t te l  mentions the large cardinal process, and 
Bittner remarks upon the resemblance of this shell to the Alpine: 
Rh~etie Spirigera oxycolpos. 

I have employed the generic name Spirigera (A. d'Orbigny, 
1847) in preference to Athyris (McCoy, 1844) for the Triassic 
forms of this group, in conformity with the writings of Zittel, 
Bittner, Diener, and others, by whom it is used so largely. 
The name Spirigera seems to be coming into use to designate the: 
Mesozoic Athyrids. 

S P I R I G E R A  K A I H I K U A N A ,  sp .  n o v .  (P1. XXV, fig. 5.) 
Shell rather inflated, the ventral valve slightly more than the- 

dorsal. Outline elongate-oval or subtriangular, often widening 
out towards the anterior margin, which is gently rounded. The 
ventral beak isprominent, and tapers gradually. The delthyrial 
cavity is more or less entirely concealed by the dorsal beak. The 
foramen was wide and remained open during life, as the casts are 
always attached to the interior of the cavity by rock which filled 
up the foraminal passage: this, in some examples, is extended 
forward, and encroaches on the delthyrium. 

There is a faint broad fold on the anterior pal4 of the dorsal 
valve, and a very faint corresponding median depression on the 
ventral valve : consequently, the junction of the valves lies almost 
in one plane. The ventral apical region is much thickened at the 
sides with shelly material, but a passage for the pedicle-muscle 
always remains. 

~2 
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One specimen measures 41~ mm. in length and 31 mm. in width; 
another, of more triangular outline, is 46 mm. long and 52 ram. 
wide. 

L o c a l i t y  and  h o r i z o n . ~ I t  is confined to the Kaihiku Beds, 
and casts are very common at Caroline Cutting, Kaihiku Gorge, 
and other localities. I have a few specimens with the shell 
preserved, as also a large number of casts. Ladino-Carnic. 

R e m a r k s.--This species belongs to the group of Spiri, qera wreyi, 
but is larger, has a more oval or elongate outline, the delthyrial 
region is more hidden by the dorsal beak, the pediele-passage 
remained wide and open, the fold and sinus are much feebler, 
and the shell-structure is more eoarselyifibrous. I t  occurs on a 
lower horizon than $1o. wreyi, which is a Carnic fossil. 

,SPIalaEax ~a_~ZXVI~'IOIDES, sp. nov. (P1. XXV, figs. 7 a & 7 b.) 

Shell wider than long; valves only slightly convex near the 
beaks, the ventral rather more so than the dorsal, becoming flat- 
tened towards the margins. Near the anterior margin there is a 
broad but feeble ventral sulcus, and a low and broad rounded 
dorsal ridge bounded by wide, feebly-marked, lateral sulci. The 
�9 area is small, and less than the width of the shell ; the beak is very 
small and pointed, and projects but very slightly over the hinge- 
line. The pedicle-passage is minute. The growth-interruptions 
are prominent, foliaceous, irregular, and widely spaced, and the 
interspaces are marked with very faint, regular, parallel, concentTic 
stria.  The shell-structure is coarsely fibrous, the fibres directed 
• the median line. A typical, somewhat flattened, specimen 
is 30 ram. long and 40 ram. wide. 

The internal structure is as follows: it has a thickened ventral 
hinge-region and a large cardinal process, beneath which a cavity 
projects backwaMs into the beak region, and is divided by a shol~, 
blunt, median septum. The end of the cardinal process carries a 
triangular depression, and there are prominent ventral hinge-teeth 
supported by plates. 

L o c a l i t y  and  h o r i z o n . - - I  collected six or seven specimens 
in dark shales along with Halobia zitteli var. zealandica in Bed e, 
Otamita, Hokonui Hills. They have the shell preserved, but are 
somewhat flattened or laterallv distorted. Carnic. 

R e m a r k s . - - T h i s  shell belongs to the group of Spiriyera 
oxycolI)os Emmrich, of the Rh~etic Kcessen Beds, the latest and 
largest of the European Spirigerids; but it differs in being much 
flatter, whereas the full-grown Sp. oxycol])os is a swollen and 
rounded shell. I t  comes very near in shape and outline to 
Sp. ma~zzavi~ii Bittner 1 of the Upper Trias of Balia in Asia 
Minor, a form which (as Bittner remarks) bears comparison with 
~he New Zealand species A~p. wreyi. In ~S~p. ~m~zavinii, however, 
~he foramen is large, whereas in the present form it is quite minute. 

1 Bibliography, 6, xli, p. 107 & pl. i, figs. 9-11. 
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Spirijera eurycolpos Bittner, 1 of the Alpine Dachst~inkalk, also 
belongs to th i s  group, but differs from the present form in shell- 
outline and other details. The internal structure is essentially 
similar to that of Sp. oxycolpos, which Zugmayer has described in~ 
detail, u structure which exists in a more exaggerated form in 
the group next to be described. 

I have very strong reasons to think that the New Zealand Trias, 
if  thoroughly searched, would yield more and different forms of 
the group of Spirigerce, to which SI). wreyi, Sp. ~'aihi~'uana, and 
Sp: manzavinioides belong. The New Zealand Geological Survey 
possesses another such form, and I have fragments of others ; but  
the rather doubtful locality-record of the former, as also the poor 
condition of my material, makes it unadvisable to found further 
new species at present. 

HECTORIA, gen. nov. (P1. XXV, figs, 1 a-4 b.) 

The hinge-line slopes very slightly away from the beaks, and 
represents the greatest, or nearly the greatest, width of the shell. 

The ventral area extends for 
Fig. 4.--Specimen of Hectoria sp. 

from Carnic shales at Ota- 
qnita, partly ground down. 

a=Dental sockets. 
b =Cardinal process of the dorsal valve. 
c ---- The recurring of the primary lamellm. 
d---- The mealie-laterally directed spiralia. 

nearly the whole length of: 
the hinge-line : it is narrow, 
but conspicuous, and has fa int  
parallel striations; the area 
of the dorsal valve is nearly 
obsolete. The ventral beak 
projects but very slightly 
above the hinge-line; the 
dorsal beak is rather less pro- 
minent. The valves are almost 
eTlally convex; the ventral 
sometimes slightly more so 
than the dorsal. Both valves 
have a more or less pronoun- 
ced, median, rapidly-widening 
sinus, bounded on each side 
by rounded lateral folds which 
diverge from the beak and 
pass .to the anterior margin, 

where they meet similar folds of the opposite valve. The junc- 
tion of the valves lies almost in one plane, or is very slightly 
sinuous. The shell-structure is silky and fibrous, the fibres being 
mostly directed towaMs the median line. In a cast that I collected 
in Carnie beds near Gore, in the Hokonui district, the beak has 
been pierced by a narrow and long arched tubular foramen, but 
in others, and especially in the larger and more fully grown 
specimens, the foramen is filled up and obliterated by tl~e shelly 
thickening of the beak. The delthyrium is triangular and sunken, 
and in the larger specimens at least is closed. �9 

1 Bibliography, 4, p. 273 & pl. xxix, figs. 7-13. 
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The following account of the internal structure is based chiefly 
on large specimens of Hectoria tumida, from the Rh~etic of 
Benmore Cutting, where fine moulds and casts occur, from which I 
obtained gutta-percha impressions. The interior of the ventral 
valve is considerably thickened posteriorly by deposition of 
:shelly matter; the hinge-teeth are prominent, are supported by 
short dental plates, and there is a shol~ median septum. 

In the dorsal valve the hinge-region is still more thickened; 
the cardinal process is very large and prominent, and consists of a 
�9 blunt tongue-shaped mass of shell, which projects backwalxls 
beneath the delthyrial region of the ventral valve. The cardinal 
process has a shallow depression on its surface. In front of the 
.cardinal process a deepened cavity projects backwards beneath it, 

Fig. 5.--Gutta-percha s~ueezes of interior of  apices of valves of  
Hectoria tumida, gen. et s T. nov. (~Vatural size.) Rhwtic. 
Ben more Cutting. 

i 
a=Dorsa l  valve, showing the large tongue-like cardinal process with the 

hollowed-out space in front of and below it divided by a median septum. 
Slight dental sockets occur on each side of the cardinal process. 

b : V e n t r a l  valve, showing the concave slightly-striated area, the small 
hinge-teeth and plates supporting them, and the small median septum. 

and is divided by a rather high, blunt, median septum which 
se]~arates the two adductor-scars. On each side of the cardinal 
process is a fairly-deep dental socket. The ovarian pittings, 
vascular impressions, and muscle-scars are well marked in both 
valves, the diductor-scars of the ventral valve being flabellate. 
The spiral cones are laterally directed. The arrangement of the 
juga and junction of the spiralia with the crura could not easily be 
seen; but, on grinding down a specimen from the Carnic shales 
at" Otamita, I concluded that it was.similar to that which obtains 
in other Spirigerids. 
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T h i s  genus comprises a well-defined group of specialized bi- 
:sulcate Spirigerids, which shows close relationship to Sp. oxycolpos 
of the Alpine Rh~etic in the structure of the cardinal process and 
the deepened pit beneath it. They differ, however, in features 
sufficiently marked to justify their attribution to a new genus or 
:subgenus, such as the equal convexity and equal median sulcation 
m both valves, the greater internal posterior thickening of the 
valves, and the relatively-larger size of the cardinal process. 

L o c a l i t y  a n d  horizon.---Two species appear to occur in the 
Trias, and one in the Jurassic, of :New Zealand. They are rather 
~earce in the Carnie of the Hokonui district; but they occur in 
~great abundance in some beds of Rh~etic age, and a single rather 
dwarfed form survives into the Jurassic. 

Remarks . - -Hec to r  proposed the generic name Clavigera for 
this  group, in a paper read before the Wellington Philosophical 
Society in 1878. An abstract of this paper was published the 
following year, but it never appeared in full. Some plates which 
he caused to be printed about that time have recently been issued 
with a pal~eontological bulletin ah'eady mentioned. 1 P1. i is 
�9 occupied by illustrations of the genus Clavi.qera. Some years ago 
Mr. McKay collated these plates, and labelled the species so far 
:as he could from memory : he gave the species on p1. i as follows : 
Claviqera bisulcata, C1. cu~eiJbr~nis, C1. gracilis, C1. tumida, 

and C1. 'sp. innom.' I have adopted the specific names bisulcata, 
tumida, and cuneiformis for the forms for which Hector appa- 
rently intended them--the last name referring to the Jurassic 
-shell. Cla~i.qera j~'acilis is a cast from Benmore Cutting, 
:apparently identical with C1. tu~zida. Hector gave drawings of 
C1. cu~eiJormis and of a cast of Cl. tumi~ta, but without any 

~pecific names, in a work issued in 1886.~ For reasons already 
stated, I considered it advisable to discard Hector's name Clavigera 
and to institute that of Hectoria instead. 

HEC'rORIA ]3ISULCATA, sp. nov. (P1. XXV, figs. 1 a & 1 b.) 

Shell rather wider than long, moderately inflated, the valves 
.almost equally convex. The hinge-line is nearly straight, and 
represents the greatest width of the shell. The area is narrow and 
faintly striate parallel to the margin, and the ventral beak projects 
slightly above the area. The delthyrium is triangular and in- 
uunken. The growth-lines show that the outline of the young 
shell was rather strongly alate ; but towards maturity it becomes 
less so, and is more or less produced anteriorly. The outline main- 
%ains the same width at the sides for some distance from the 
hinge-line, and then narrows to the anterior margin, which is gently 
rounded. In both valves two raised rounded ridges diverge from 
the beaks, and proceed towards the anterior margin meeting the 
~imilar ridges of the opposite valve. They enclose a shallow, 

1 Bibliography, 47. 
Catal. Ind. & Col. Exhib. (1886) p. 72, figs. 2 & 3. 
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rapidly-widening, triangular sulcus; but towards the anterior 
margin both ridges and suleus become weaker, and merge into the 
rounded sm~aee of the shell. Tile junetion of the shell is but 
slightly sinuous. 

The tyl)e-speeimen is 51 ram. long, 63 mm. wide, and the two 
valves are 23 ram. deep. 

L o c a l i t y  a n d  hor izon . - -Cas ts  apparently of this species 
occur in Carnie and Norie strata at Otamita, Hokonui Hills. A t  
Nugget Point it is extremely abundant, together with Spiriferina 
diomedea, at the southern end of Roaring Bay, in a bed of very 
hard pebbly sandstone of Rhwtie age, which here closes the 
Triassic sequence. I t  is less common at Kawhia, where it occurs 
sporadically through a very thick series of grey sandy Rhmtie 
deposits overlying the Norie Pse,edomonoti.~ shales. I obtained 
one very fine example there and several less perfect ones, also 
several specimens at Nugget Point. The New Zealand Geological 
Survey possesses a specimen from blue sandstones and chert at 
the main branch of Tavlor's Creek, on the south side of the 
Hokonui Hills, in beds apparently of Rhtetie age. 

HECTORI:k TUM1DA, sp. nov. (P1. XXV, fig. 2.) 

Shell very slightly wider than long; valves inflated, the ventral 
often rather more so than the dorsal. The  hinge-line slopes gently 
from the beaks, and represents rather less than the greatest width 
of the shell ; the area is concave, and striated parallel to the margin. 
The ventral beak is broad, and projects slightly above the hinge- 
area. The delthvrium is triangular and insunken, and closed 
internally by shelly matter;  it is partly concealed by the dor~l  
beak. The outline is gently rounded at the sides, but is some- 
what prolonged and rounded anteriorly. Rounded lfidges diverge 
in both valves from the beak, and extend to the anterior lateral 
margins ; but in this species they become somewhat indistinct, and 
tend to merge into the swollen and rounded outline of the shell, 
and on the dorsal valve they form a more or less flattened or gently 
rounded, raised, median, tri~angular fold rather than a suleus. The 
growth-lines are well marked towaMs the anterior margin. 

A typical specimen is 60 ram. long and 63 ram. wide. 
L o c a l i t y  and  hor izon. - -Benmore Cutting, on the south 

side of the Hokonui Hills, in a coarse, decomposed, pebbly, 
felspathie sandstone. Many casts of this large shell occur here. 
I eolleeted and brought home several internal casts, and a mould 
from which I was able to obtain a gutta-percha impression of the 
ventral beak and area and dorsal valve; but the surface of the shell 
is damaged and pitted by the quartz-grains in the rock. The 
description of the internal structure of the hinge-region given in 
the diagnosis of the genus is based oil moulds of the separated 
ventral and dorsal valves, which I obtained in this locality and 
brought home with me. Rh,~tie. 

R e m a r k s . - - T h i s  is a distinctive form, and seems to occur in, 
high Rh~etie beds. I t  differs from t t .  bisulcata ill its larger size 
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and more inflated shell, its relatively narrower hinge-line, and 
much less clearly-marked folds and sulcus. In its general rounded 
outline and swollen smfface it somewhat recalls full-grown speci- 
mens of the Alpine STirigera ox~colpos. 

H~.CTO~IA C UXEIrO~mS, sp. nov. (P1. XXV, figs. ~ a & 4 b.) 

Valves about equally convex, compressed, and but slightly 
inflated. The junction of the valves is nearly straight. The 
hinge-margin slopes very gently away from the beak, and represents. 
the greatest width of the shell. ~l~he ventral beak is very small, 
and projects but slightly above the hinge-margin ; the ventral area 
is extremely narrow. In front of the hinge-line the lateral margins 
converge together rather rapidly, and the anterior margin is strongly 
hollowed out between the ridges. The median sulcus and the 
rounded ridges on each side of it are well marked in both valves ; 
they continue in full strength from the beak to the anterior 
margin. Ridges of growth are rounded and fairly prominent, and 
the structure of the shell is coarsely fibrous. 

The type-specimen, from Taylor's Creek, is 25 ram. long, 37 ram. 
wide, and 11 mm. thick. 

L o c a l i t y  and  h o r i z o n . - - A  fine specimen in the New Zealand 
Geological Survey Collection was obtained in the lowest part of 
the lower Ammonite Bed at Taylor's Creek, in the Hokonui Hills. 
Prof. P. Marshall lent me a fragment of a valve that he collected 
at Totara Point, in the harbour of Kawhia. I am at presen~ un- 
certain about the exact horizon of the Jurassic at Totara Point ;  
but I think, from an examination of the associated fossils, that i t  
is Bajocian. 

Remarks . - - -This  fbrm is smaller than H. bisulcata, thesulcus. 
and ridges are better marked, and the beaks relatively smaller. 
I t  is a dwalged Jurassic survival of an essentially Upper Triassic 
group. 

VII. REL.~TIOh" OF THE NEW ZEALAND TnI_.ts To THAT Or 
~NEW CALEDO~-IA A~-D TItE MALTY ARCIIIIJELAGO. 

New Caledonia lies on the nol~h-westerly continuation of the: 
Australian festoon or submarine ridge which connects the Auckland 
Peninsula with :Norfolk Island and the Malay region. 

On the south-western side of New Caledonia the Trias shows a 
close agreement with that of New Zealand. The points of simi- 
larity and difference seem to be as follows : - -  

(a) At the base occurs a thick detrital series devoid of 
fossils. Piroutet supposes this to represent probably the 
Permian and the lower divisions of the Trias, and it evi- 
dently corresponds with the Kaihiku Series below the lowest 
fossiliferous horizon in New Zealand. 

(b) Above this comes a series of shales, greywackes, tufts, 
andesitic .breccias, and col~glomerates, which represent the: 
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Ladinic, Carnie, and Noric horizons, and lXaSS conformably 
upwaMs into the Lias. 

(c) Pimutet  reg~iMs the lowest fossiliferous beds, which contain 
Halobia zitteli, as of Upper Ladinic age. I can find no 
mention of the occurrence of any equivalent in New 
Caledonia of the Kaihiku fossiliferous beds with Daonella 
indica, which form a lower horizon than the Halobia- 
zitteli Bed in New Zealand. Sjoir~)C'erinaarraffilis , however, 
figures in Piroutet's list of fossils, and so some members 
or survivals of the Musehelkalk fauna seem to be present. 
I prefer to regard Halobia zitteli as a Carnie fossil and 
the bed below it as Ladino-Carnic. 

(d)  The Carnie Series in New Caledonia has the beds with 
Mytil~ts problematicus as its base, and includes among 
its fossils Halobia superba, t[. austriaea, several indeter- 
minate species of Arcestes, 1)iseo_phyllites, ~S~irigera, 
Spirife~'ina, etc. 

(e)  The Norie attains a thickness of at least 4920 feet, and 
contains 19seudomonotis richmondiana in great abundance. 
There is no record yet of t)s. ochotica or ~lo~otis saliJ~aria 
in New Caledonia. 

( f )  No mention is made of any definite Rh~etic fauna, nor can 
any reference to the bisulcate Spirigerids of the Hectoria 
group be found. Piroutet, however, recoMs fossils which 
present affinities with those of the Alpine Daehstein in his 
lists. 

(y)  The Mytilus-problematicus Beds are said to be transgres- 
sive, and to begin in the coastal region with a conspicuous 
conglomerate, which rests upon the tmchytic tufts of the 
middle portion of the underlying series. The _Pseudo- 
monotis Beds are again transgressive, and rest upon beds 
increasingly older as they extend westwaa~ls. 

The presence in New Zealand of thick and coarse conglomerates 
a t  various horizons, together with the local absence of the Noric 
_Pseudomo~wtis Beds, points to local transgression and retrogression. 
This is notably the case at Nugget Point, where a thick coarse 
conglomerate appears rather low in the Carnie, and where the 
_Pseudomo~wtis Beds are entirely wanting. The Trias in New 
Zealand, however, is too much disturbed, and the outcrops are too 
discontinuous to enable one to make definite assertions as to the 
extent or direction of such transgressions. 

The Triassic deposits in the eastern 1)al~ of the Malay Archi- 
pelago belong, with one exception, to the Upper Trias. The ex- 
ception is that of a piece of rock containing a Ceratitic ammonite 
of the genus Dinarites, which was ejected by a mud-volcano on the 
southern coast of Timor. Upper Trills has been found on seven 
distinct islands spread over the whole East Indian Archipelago. 
The beds discovered by Volz in Sulnatm, and those in Borneo 
described by Vogel, are also of Upper Triassic age. 
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The ~aunal  t r a n s g r e s s i o n  which  began  over  a wide 
a r e a  of the  M a l a y  A r c h i p e l a g o  at  the  end of ~he 
Midd le  Tr ias ,  or the  b e g i n n i n g  of the  Upper  Trias ,  
e x t e n d e d  also to the  reg ions  now occupied  by New Cale- 
don ia  and :New Zealand.  
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E X P L A N A T I O N  OF P L A T E S  XVII -XXV.  

PLATE XVIL 

Fig. 1. Arcestes of. rheeticus W. B. Clark. Rhmtic : nor th-eas t  of Albatross  
Point ,  Kawhia.  Two-thirds  of the na tura l  size. Marshall  Coll. 
(P. 182.) 

2. Ctadiscites sp. Carnic ;  Mount  Heslington,  Nelson. Natura l  size. 
N.Z. Geol. Surv. Collection. (P. 183.) 

3. Clydonauti~us (Proclydonautilus) cf. spirolob~ts Dit tmar .  Carn ie ;  
Nugget  Point.  One-third of the na tura l  size. N.Z. Geol. Surv. 
Coll. (P. 182.) 

4. Aulacoceras sp. Noric (?) ; Oreti Cutting, Hokonui  Hills. Two-thirds  
of the na tura l  size. N.Z. Geol. Surv. Coll. (P. 184.) 

5. Au~acoceras cf. sulcatum Hauer.  Natura l  size. Carnic(?) ; Eighty-  
E igh t  Valley, Nelson. N.Z. Geol. Surv. Coll. Gut ta -percha  squeeze. 
(P. 184.) 

6. Orthoceras cf. t~%adicum Mojsisovics. Carn ic ;  Otamita,  Hokonui  
Hills. Na tura l  size. Trechmann Coll. (P. 181.) 

7. Discophgllites cf. ebneri Mojsisovics. Carnie;  Mount  Heslington,  
.Nelson. One-third of the na tura l  size. Trechmann Coll. (P. 184.)  
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PLATE XVIII.  

Fig. 1. Conularia cf. lxvigata Morris. Carnic; Otamita, Hokonui Hills. 
Natural size. Trechmann Coll. (P. 189.) 

2. Dentatium sp. Carnie; Otamita, Hokonui Hills. Natural size. 
Trechmann Coll. (P. 188.) 

3. Bourg~etia (?)(,rata, sp. nov. Carnic ; Mount Heslington, Nelson. 
Natural size. Gutta-percha squeeze. N.Z. Geol. Surv. Coll. 
(P. 188.) 

4. Coronaria spectabilis, sp. nov. Carnie; Mount Heslington, Nelson. 
Natural  size. Gutta-percha squeeze. N.Z. Geoh Surv.  Coll. 
(P. 187.) 

Figs. 5 a-5 c. Pleurotomaria (Sisenna) hectori, sp. nov. Carnie; Otamita, 
Hokonui Hills. Natural size. Trechmann Coll. (P. 186.) 

6 a-6 c. Pteurotomaria (Sisenna) hokonuiensis, sp. nov. Carnie ; e ta -  
mira, Hokonui Hills. Natural size. Trechmann Coll. (P. 186.) 

�9 Fig. 7. Trochus (Tectus) marshal~i, sp. nov. Natural size. Carnie ; Otamita, 
Hokonui Hills. Marshall Coll. (P. 187.) 

Figs. 8 a & 8 b. Patei~a (Capu~us ?) ne~sonensis, sp. nov. Ladino-Carnic ; 
Eighty-Eight Valley, Nelson. Natural size. Gutta-percha squeeze. 
N.Z. Geol. Surv. Coll. (P. 185.) 

PLATE KIN. 

Fig. 1. Pseudomono~is oehotica var. densistriata Teller. Upper Norie ; Gar- 
den Gully, near Wairoa Gorge, Nelson. Right valve. Seven- 
eighths of the natural size. Trechmann Coll. (P. 193.) 

2. Di t to ,  var. ambigua Teller. Same locality. Right valve. Natural 
size. Gutta-percha squeeze. Trechmann Coll. (P. 193.) 

3. Ditto, of. var. pachypleura Teller. Same locality. Left  valve. 
Seven-eighths of the natural size. Treehmann Coll. (P. 193.) 

4. Ditto, ef. var. sparsicostata Teller. Same locality. Left valve. 
Seven-eighths of the natural size. Trechmann Coll. (P. 193.) 

5. Ditto, var. eurhachis Teller. Same locality. Right valve. Slightly 
reduced. Trechmann Coll. (P. 193.) 

6. Ditto, var. acutecostata nov. Same locality. Right valve. Seven- 
eighths of the natural size. Gutta.percha squeeze. Trechmann 
Coll. (P. 194.) 

7. Ditto, var. acutecostata nov. Same locality. Left  valve. Seven- 
eighths of the natural size. Trechmann Coll. (P. 194.) 

8. Ditto, very small, ef. var. pachyp~eura Teller. Same locality. Left  
valve. Seven-eighths of the natural size; Trechmann Coll. 
(P. 193.) 

Figs.  9 a & 9 b. Pseudomonotis richmondiana Zitr Noric ; eastern slopes 
of Mount Heslington, Nelson. a = right valve ; b := left valve. 
Seven-eighths of the natural size. N.Z. Geol. Surv. Coll. (P. 194.) 

Fig.  10. Monotis sa~inaria Bronn. Norie(?) ;  Okuku, Canterbury. Seven- 
eighths of the natural size. Left  valve. N.Z. Geol. Surv. Coll. 
(P. 195.) 

PLATE XX. 

Fig. 1. Monotis sa~inaria Bronn, var. intermedia nov. Noric (?); Okuku, 
Canterbury. Left valve. Natural size. N.Z. Geol. Surv. Coll. 
(P.196.) 

2. Monotis salinaria Bronn, var. hemispherica nov. Noric(?) ; Okuku, 
Canterbury. Left  valve. Natural size. N.Z. Geol. Surv. Coll. 
(P. 196.) 

3. Ditto, s~me locality. Right valve. Natural size. N.Z. Geol. Surv. 
Co11. (P. 196.) 
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Fig. 4. Hokonuia lim~eformis, gen. et sp. nov. Carnie; Otamita, Hokonui 
Hills. Right valve. Natural size. Treehmann Coll. (P. 204.) 

Figs. 5 a & 5 b. Hokonuia cf. rotundata, sp. nov. Carnie ; Mytilus-prob~ema- 
ticus Bed, Nugget Point, Otago. a : left Valve ; b : anterior 
portion of beak-region of the same specimen. Natural size. 
Trechmann ~oll. (P. 205.) 

Fig. 6. Halobia zitteli LindstrSm, var. zealandica nov. Carnie; Mount, 
Heslington, Nelson. Right valve. Two-thirds of the natural size. 
Treehmann Coll. (P. 197.) 

7. Daonella indica Bittner. Ladino-Carnie; Caroline Cutting, Hoko- 
nui Hills. Portion of a large right valve. Natural  size. 
Trechmann Coll. (P. 196.) 

8. MytiLus (?) prob$ematicus Zittel. Carnie ; Eighty-Eight Valley, near  
Nelson. Left valve of a small specimen. Natural size. Trech- 
mann Coll. (P. 201.) 

Figs. 9 a & 9 b. Mytilus (?) mirabilis, sp. nov. Carnic; Mytitus-problematicu$ 
Bed, Eighty-Eight Valley, near Nelson. Right valve:  a----an- 
terior; b=posterior  view. Half of the natural size. Trechmann 
Coll. (P. 202.) 

PLATE XXI. 

Fig. 1. Halo~ia zitteli LindstrSm, var. zealandica nov. Carnic; O~mita~ 
Hokonui Hills. Seven-eighths of the natural size. Right valve. 
Trechmann Coll. (P. 197.) 

2. Ditto. Same locality. Seven-eighths of the natural size. Left  valve. 
Trechmann Coll. (P. 197.) 

3. Halobia hochstetteri Mojsisovics. Carnic; Mount Heslington, Nel- 
son. Natural size. Right valve. Trechmann Coll. (P. 199.) 

4. Ha~obia cf. austriaca Mojsisovics. Carnie; Otamita, Hokonui 
Hills. Seven-eighths of the natural size. Right valve. Trech- 
mann Coll. (P. 200.) 

5. Daone~a indica Bittner. Ladlno-Carnic ; Caroline Cutting, Hokonui 
Hills. Seven-eighths of the natural size. Trechmann Coll. (P. 196.) 

6. PZeu~vphorus zealandicus, sp. nov. Carnic ; Otamita, Hokonui Hills. 
Somewhat reduced. Left  valve. Marshall Coll. (P. 212.) 

7. Cardiomorpha (~) nuggetensis, sp. nov. Carnic; Nugget Point, 
Otago. Somewhat reduced. Trechmann Coll. (P. 189.) 

8. Anodontophora edmondiiformis, sp. nov. Carnic; Otamita, Hokonui 
Hills. Somewhat reduced. Left  valve. Trechmann Coll. (P. 208.) 

9. Anodontophora ovalis, sp. nov. Carnie; Otamit~, H0konui Hills. 
Somewhat reduced. Trechmann Coll. (P. 208.) 

10. Anodontophora angulata, sp. nov. Carnie ; Otamita, Hokonui Hills. 
Somewhat reduced. Trechmann Coll. (P. 208.) 

11. Palxocardita quadrata, sp. nov. Carnie; Nugget Point, Otago. 
Natural size. Left valve. Trechmann Coll. (P. 212.) 

12. Macrodon ef. curionii Bittner. Carnie; Otamita, Hokonui Hills. 
Natural size. Left valve. Trechmann Coll. (P. 191.) 

13. Macrodon sp. Carnie; ]Mount Heslington, Nelson. Natural size. 
Gutta-percha squeeze. Interior of right valve. N.Z. Geol. Surv. 
Coll. (P. 191.) 

14. Pseudoplacunopsis placentoides, sp. nov. Carnie ; Otamita, Hokonui 
Hills. Natural size. Attached valve. Trechmann Coll. (P. 209.) 

15. Ditto. Carnie ; Otamita, Hokonui Hills. Natural size. Upper valve. 
Trechmann Coll. (P. 209.) 

16. Lima (Limatula) cf. pichleri Bittner. Carnie; Mount Heslington, 
Nelson. Natural size. Gutta-percha squeeze. Left valve. Trech- 
mann Coll. (P. 206.) 

17. Megalodon globula~is, sp. nov. Carnic; north side of entrance of 
Wairoa Gorge, Nelson. Natural size. Gutta-percha squeeze. 
Trechmann Coll. (P. 209.) 
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Fig. 18. Pecten sp. Carnie; Nugget Point, Otago. Natural  size. Gutta-  
percha squeeze. Left valve (?). Trechmann Coll. (P. 206.) 

19. Cassianetla sp. Carnie; Otamita, Hokonui Hills. Natural size. 
Left  valve. Treehmann Coll. (P. 206.) 

20. Leda semicrenutata, sp. nov. Carnie; Otamita, Hokonui Hills. 
Natural  size. Treehmann Co11. (P. 191.) 

21. Patseoneilo otamitensis, sp. nov. Carnie; Otamita, Hokonui HHls. 
Natural size. Right valve. Treehmann Coll. (P. 190.) l 

22. Patxoneito of. pra~acttta Klipstein. Carnie; Otamita, I-Iokonui 
Hills. Natural size. Treehmann Coll. (P. 190.) 

PLATE XXII. 

Fig. 1. Hokonuia rotundata, gen. et sp. nov. Carnie. Mount Heslington,. 
Nelson. Natural size. Gutta-percha squeeze. Right valve. N.Z. 
Geol. Surv. Coll. (P. 205.) 

2 a. Hokonuia timxformis, sp. nov. Carnie; Otamita, Hokonui Hills. 
Two-thirds of the natural size. Right valve, Trechmann Coll. 
(P. 204.) 

2 b. Same specimen. Anterior portion of hinge showing tongue-like 
shelly process. Natural  size. (P. 204.) 

3. Hokonuia cf. rotundata, sp. nov. Carnie; Eighty-Eight Valley, 
Nelson. Natural  size. Gutta-percha squeeze. Interior of ~left~ 
valve. TrechmannColl. (P. 205.) ~ 

Figs. 4 a & 4 b. Hokonuia ef. rotundata, sp. nov. Carnic; Wairoa Gorge, 
Nelson. Three-quarters of the natural size. Left  valve; b =  
anterior view. N.Z. Geol. Surv. Coll. (P. 205.) 

Fig. 5. Hokonuia ~imseformis, sp. nov. Carnic; Otamita, Hokonui Hills. 
Right valve. Natural size. Trechmann Coll. (P. 204.) 

6. Anisocardia parvuta, sp. nov. Carnie; Otamita, I.iokonui Hills. 
Thrice the natural size. Gutta-percha squeeze. Right valve. 
Trechmann Coll. (P. 213.) 

7. Ditto. Same locality. Thrice the natural size. Gutta-percha, 
squeeze. Left  valve. Treehmann Coil. (P. 213.) 

8, Myophoria otamitensis, sp. nov. Carnie; Otamita, Hokonui Hills. 
Natural size. Trechmann Coll. (P. 211.) 

9. Myophoria l~eslingtonensis, sp. nov. Carnie; Mount Heslington, 
Nelson. Thrice the natural size. Gutta-percha squeeze. Right  
valve. N.Z. Geol. Surv. Coll. (P. 211.) 

10, Myopho~ia nuggetensis, sp. nov. Carnic; Nugget Point, Otago. 
Natural size. Gutta-percha squeeze. Treehmann Coll. (P. 210.) 

11. Pinna sp. Carnie; Eighty-Eight Valley, Nelson. Natural size. 
Left valve. N.Z. Geol. Surv. Coll. (P. 206.) 

PLATE XXHI.  

Figs. 1 a & 1 b. HaLore~la zea~andica, sp. nov. Ladino-Carnie ; Caroline, 
Cutting, Hokonui Hills. Natural size. Cast of ventral and dorsal 

�9 valves. Treehmann Coll. (P. 216.) 
Fig. 2. Ditto. Same ]ocality. Natural size. Gutta-percha squeeze of ven- 

tral valve. Treehmann Coll. 
3. Ditto. Same locality. Natural size. Gutta-percha squeeze of ven- 

tral beak and dorsal valve. Treehmann Coll. 
4. Hatore~a sp. ef. pedata var. mutticostata Bittner. Carnie ; Eighty- 

Eight Valley, Nelson. Natural size. Dorsal valve. N.Z. IGeoL 
Surv. Coll. (P. 217.) ~ 

5. Die~asma zea~andica, sp. nov. Ladino-Carnic; Caroline Cutting, 
HHokonui Hills. Three-quarters of the natural size. Cast, 
dorsal aspect. Trechmann Coil. (P. 217.) ~" ~ 4 

6. 'Terebratuta'  pachydentata, sp. nov. Carnie; Otamita, Hokonui 
Hills. Natural size. Dorsal aspect. Treehmann Coll. (P. 218.) 
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Fig. 7. Terebrat~da (Coeno~hyris?) sp. Noric, Pse~domonotis Bed; Rich- 
mond, Nelson. Natural size. Gutta-percha squeeze. Dorsal 
aspect. Trechmann Coll. (P. 218.) 

8. Terebratula cf. h~L~zgarica Bittner. Carnic ; Otamita, Hokontti Hills. 
Natural size. Dorsal aspect. Trechmann Coll. (P. 219.) 

9. Mentzelia cf. ampla Bittner. Rhmtic; Kawhia. Natural size. 
Dorsal aspect. Trechmann Coll. (P. 228.) 

Figs. 10a & 10b. Mentzelia kcrwhiana, sp. nov. Rhmiic; Kawhia. Natural 
size. a : v e n t r a l  ; b : do r sa l  aspect. Trechmann Coll. (P. 228.) 

Fig. 11. Mentzeliopsis spi~wsa, gen. et sp. nov,  Kaihiku Beds~ Ladino-Carnic ; 
Caroline Cutting, Hokonui Hills. Natural size. Gutta-percha 
squeeze of dorsal valve. Trechmann Coll. (P. 230.) 

12. Ditto. Same locality. Natural size. Gutta-percha squeeze of 
another dorsal valve. Trechmann Coll. 

13. Ditto. Same locality. Natural size. Gutta-percha squeeze of a 
ventral valve. Trechmann Coll. 

14. Ditto. Same locality. Natural size. Gutta-percha squeeze of 
another ventral valve. Trechmann Coll. 

15. Ditto. Same locality. Natural size. Gutta-percha squeeze of the 
interior of a ventral valve showing the median septum and the 
external spines. Trechmann Coll. 

16. Ditto. Kaihiku Beds ; North Peak, Hokonui Hills. Cast, the spines 
destroyed, showing the ventral median septum and dental plates. 
Natural size. N.Z. Geol. Surv. Coll. 

17. Mentzeliopsis horrida, sp. nov. Kaihiku Beds, Ladino-Carnic; 
Caroline Cutting, Hokonui Hills. Gutta-percha squeeze of dorsal 
valve. Natural size. Trechmann Coll. (P. 230.) 

~ -  18. Ditto. .Same locality. Gutta-percha squeeze of the ventral valve 
of another specimen. Natural size. Trechmann Coll. 

!Figs..19 a & 19b. Spiriferina (?) carolin~e, sp. nov. Kaihiku Beds, Ladino- 
Carnie; Caroline Cutting, Hokonui Hills. Natural size. Gutta- 
percha squeeze : a = t h e  interior; b--the exterior of aventral  valve. 
Trechmann Coll. (P. 226.) 

leig. 20. Ditto. Same locality. Natural size. Gutta-percha squeeze of the  
exterior of a dorsal valve. Trechmann Coll. 

21. Retziaschwageri Bittner. Carnie ; Mount Heslington, Nel.son. Gutta- 
percha squeeze. Dorsal aspect. Natural size. Trechmann Coll. 
(P. 227.) 

PLATE XXIV. 

Fig. 1. Spirife~'ina diomedea, sp. nov. Rh~etic. South Hillend, near the 
Hokonui Hills. Gutta-percha squeeze of a dorsal valve and part of 
the ventral area. Natural size. Marshall Coll. (P. 222.) 

2. Ditto. Rhmtic : Nugget Point, Otago. Natural size: Dorsal aspect, 
the wings broken. N.Z. Geol. Surv. Coll. (P. 222.) 

3. Spiriferina ac,etissirna, sp. nov. Noric(?); east side of Mount 
Heslington, Nelson. Gutta-percha squeeze, dorsal aspect. Natural 
size. N.Z. Geol. Surv. Coll. (P. 221.) 

4. Spiriferina gypaetus, sp. nov. Noric (?); South Peak, Benmore, 
Hokonui Hills. Gutta-percha squeeze, dorsal aspect. Natural size. 
N.Z. Geol. Surv. Coll. (P. 221.) 

5. Spiriferiaa cf. aus~ri~lca Suess. Lower Carnie(?); Mount Potts. 
Dorsal aspect. Natural size. N.Z. Geol. Surv. C611. (P. 224.) 

Figs .  6-8. Spiriferil,a nelsone~,sis, sp. nov. Carnic ; western slopes Of Mount 
Heslington, Nelson. Natural size. Gutta-percha squeezes: 6 :  
a dorsal valve and ventral area; 7 :ex te r io r  of a ventral valve; 
8=ventra l  area; of three different examples. Trechmann Coll. 
(P. 223.) 
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Figs. 9 a & 9 b. Spir~ferina otamitensis, sp. nov. Carnie ; O~mit~, Hokonui 
Hills. a----dorsal; b----ventral valve of a rather crushed example. 
Natural size. Trechmann Coll. (P. 225.) 

10-12. Spiriferina fragi~is Schlotheim. Kaihiku Beds, Ladino-Carnie; 
Caroline Cutting, Hokonui Hills. Natural size. Guth~.-percha 
squeezes: 10----ventral; 11 & 12--dorsal valves. Natural size. 
Trechmann Coll. (P. 219.) 

13a & 13 b. Spiriferi~a suessi Winkler, vat. australis nov. Carnie, 
Ha~obia Beds; Mount Hesling~on, Nelson. Natural size, a---- dorsal; 
b-~ventral aspects of the same example, a cast. Trechmann Coll. 
(P. 225.) 

Fig. 14. Ditto. Same locality. Gutta-percha squeeze of the exterior of a 
ventral valve. Natural size. Trechmann Coll. 

15. Spiri fe~na kaih~kuana, sp. nov. Kaihiku Beds, Ladino-Carnie; 
Eighty-Eight Valley, Nelson. Gutta-percha squeeze of the ex~rior 
of a dorsal valve. Natural size. N.Z. Geol. Surv. Coll. (P. 220.) 

�9 PLATE XXV. 

Figs. 1 a & 1 b. Hectoria blsu~cata, gen. et sp. nov. (Hector). Rh~etic ; Ka- 
whia. Natural size. a =dorsal ; b = ventral aspect. Trechmann 
Coll. (P. 225.) 

Fig. 2. Hectoria tumida, sp. nov. Rhmtie; Benmore, Hokonui Hills. 
Natural size. Gutta-percha squeeze of a ventral beak and a dorsal 
valve. Trechmann Coll. (P. 236.) 

3. Hectoria sp. Taylor's Creek, Hokonui Hills. Natural size. Wea- 
thered cast showing the spiralia. Ventral aspect. N.Z. Geol. Surv. 
Coll. (P. 233.) 

Figs. 4 a  & 4 b. Hectoria cuneiformis, sp. nov. Jurassic, Taylor's Creek, 
Hokonui Hills. Natural size. a=ventra l  aspect; b=section. 
N.Z. Geol. Surv. Coll. (P. 237.) 

Fig. 5. Spirigera kaihikuana, sp. nov. Ladino-Carnie; Cowan's Railway- 
station, Hokonui Hills. Natural size. Dorsal aspect. N.Z. Geol. 
Surv. Coll. (P. 231.) 

Figs. 6 a & 6 b. Spirigera wreyi Zittel. Carnic ; western slope of Mount Hes- 
lington, Nelson. Natural size. a-- dorsal aspect ; b= section. 
Trechmann Coll. (P. 231.) 

Figs. 7 a & 7 b. Spirigera manzavinioides, sp. nov. Carnie ; Otami~, Hokonui 
Hills. Natural size. a = dorsal ; b=ventral  aspect. Trechmann 
Coll. (P. 232.) 

DISCUSSION. 

Dr.  F .  A. ~B.[TItER was g lad  to find a Br i t i sh  geologis t  a n d  
pa lmonto log is t  t a c k l i n g  these ' compl i ca t ed  p rob lems  of N e w  Zea land  
geo logy  w i t h  such  success. E v e r  since he h imse l f  had  descr ibed 
Tor le s s ia ,  he had  wished to k n o w  the  age of  the  supposed  Mai ta i  
Beds  near  M o u n t  Torlesse, where  th i s  p r e s u m e d  anne l id  was found .  
D id  t he  A u t h o r  include t h e m  in those  wh ich  he now referred to 
t he  Pe rmo-Carbon i f e rous ,  or would  he parallel  t h e m  w i t h  t he  
Y a k u t a t  Slates  of Liassic age,  or wou ld  he leave t h e m  in t he  
Tr ias  ? 

The  AUTHOR, in reply,  s t a t ed  t h a t  t he  t rue  re la t ionsh ip  of t he  
Moun t -Tor l e s se  Anne l i d  Beds  was still  one of  the  unso lved  problems 
of  :New Zea land  geology.  The  ques t ion  of  t he i r  s t m t l g r a p h y  is 
discussed by  M c K a y  and  others ,  and  the  evidence seems to show 

Q. J: G. S. No.  291. v 
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that they form the upper pal~ of the Maitai Series. The Annelid 
Beds have not been traced in the Nelson district, the classical area 
of the Maitai Series; but he had himself found a piece of annelid- 
like tube in the Maitai Limestone of the Wairoa Gorge, accom- 
panied by Zaphrentis and Permo-Carboniferous brachiopods. 

He did not think the Mount-Torlesse Annelid Beds in any 
way equivalent to the Yakutat Slates of Alaska, as he had show~l 
that the large bivalve in the Maitai Argillites overlying the Lime- 
stone near Nelson, formerly supposed to be Inoceramus, is ap- 
parently identical with Aphanaia L. G. de Koninck, of the 
Permo-Carboniferous of New South Wales. 

Inoeeramya Ulrich, of the Yakutat Slates, is a shell of the 
Inoceramus group, and bears a row of areal ligament-pits. The 
Lias, or at least the Lower Jurassic, is a well-defined formation 
in New Zealand, where it overlies the Trias, and in  no way 
resembles the Annelid Beds. 

He felt much interest in the fact that Dr. Bather had determined 
the scanty crinoid remains that he collected in the Kaihiku Beds 
as rather of Upper than of Middle Triassic age. All evidence that 
these deposits were Permian or Lower Trias seemed now entirely 
removed. 
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