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Letter  of Transmittal.  

Geological  Survey  Branch,  
Department  of  Mines,  

Sydney,  1 March,  1890.  
Sir,  

I  have  the  honour  to  submit  Memoir  No. 1 of  the  I*  alee  ontological  
Scries  of  the  Geological  Survey  of  New  South  "Wales,  on  the  Fossil  Fishes  of 
the  Uawkesbury  Series  at  Gosford,  by  Mr.  Arthur  Smith  "Woodward,  P.G.S.,  
of  the  Geological  Department,  British  Museum.  

The  collection  of  fossils  therein  described contains  over  four  hundred  

specimens,  the  examination  of  which  Mr.  Woodward  generously  undertook;  
and  I  avail  myself of  the  present  opportunity  of  acknowledging  our  
indebtedness  to  that able  Palaeontologist  for  his  valuable  work.  

The discovery  of  fossil  fish  remains  in  the  Uawkesbury  Series  at  
Gosford was  made  by  Mr.  Blunt,  Railway  Contractor,  when  opening  a  quarry  
for  railway  balast;  but  my  attention  was  first  called  to  their  occurrence  there  
by  Mr.  A.  Lambert,  who brought  me  a  specimen  showing  the impression,  not  
only  of  a  fish,  but  also  of  a  small  Labyrinthodont.  The  latter  has  been  described  
and  figured  by  Professor  W.  J.  Stephens,  M.A.,  P.G.S.,  in  the   
of  the Linnean  Society  of  New  South  Wales

,  Yol.  I  (2nd  Series).  

I  sent  the  Geological  Survey  Collector  to  the  Gosford Quarry,  and he  
succeeded  in  obtaining  this  splendid  collection  from a  small  bed  of grey  shale  
interstratified  with  beds  of  sandstone  near  the  base  of  the  Uawkesbury  
Series. The  latter  forms  the  middle  division  of  the  group  which  comprises,  
in  descending  order,  the  Wianamatta,  Uawkesbury,  and  Narrabeen  Series,  
and  is considered to  be  of  Triassic age. 

Mr.  T.  W.  E.  David, 8.A., E.G.S.,  who lias  examined  the Gosford 
district,  lias  furnished  the  accompanying  Note on  the  geological  horizon  of  
the Dish-bed.  

I  have  the  honour  to  be,  

Sir,  
Your  obedient  servant,  

C.  S.  WILKINSON,  

G  col  ogi  cal  Su  r  vey  or  -  in-  Cl  iar  ge.  
Laurie Wood,  Esq.,  J.P., 

Under  Secretary  for  Mines.  







Plate  A.  Mem.  Geo l  Soryey.  N.S.Wjles.  /«?/.  At?  4  
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STRATIGRAPHICAL  NOTE  ON  THE  FISH-BED  AT  THE  RAILWAY  

BALLAST  QUARRY,  NEAR  GOSFORD.  

Evidence for  determining the  geological horizon  of  the  Fish-bed in  the 
above  quarry  is  afforded  by  the  diamond  drill  bores  at  Ourimbah  and  Wyong 
to  the  north,  and  Mullett  Creek  and  the  Jarley  Borehole  to  the  south,  as  well  
as  by  natural  sections  presented  by  the surrounding  hills  of  llawkesbury  
Sandstone.  

The  natural  sections  between  the  outcrops  of  the  Permo-Carboniferous  
Coal  Measures  at Coal  Cliff  on  the  south,  and  Lake  Macquarie  on  the  north,  
show  that  Gosford  is  situated  probably  near  the  middle  of  the  basin,  as  the  
strata  here  are  nearly  absolutely  horizontal,  whereas  to  the  north  of  Gosford  
they  have  a  general  southerly  dip,  and  at  a  short  distance  south  of

1

 Gosford  a  
northerly  dip.  At  the  Ourimbah  Bore,  six  miles  northerly  from  Gosford,  1,425  
feet  of  strata  were  pierced  by  the  diamond  drill  without  the  Coal  Measures  
being  reached.  The  greater  part  of  the  strata  in  this  bore,  between  450  and  
1,150  feet,  consist  of  tine  shales  of  a  chocolate,  red,  or  green  colour. Micro  
scopic  examination  shows  the  green  shales  to  be  largely  composed  of:  tuffaceous  
material  like  the  cupriferous  shales  proved  in  the  Holt-Sutherland  Bore,  and  
it  is  probable  that  much  of  the  chocolate  and  red  shale  is  composed  of  altered  
tuffaceous  material,  intermixed  with  the  sedimentary.  At  the  A  yong  Bore,  
ten miles  northerly  from  the  Ourimbah  Bore,  the  Coal  Measures  were  struck  
at  a  depth  of  787-J-  feet,  the  first  400  feet  (approximately)  being  probably  in  
the same  strata  which  were proved  in  the  lower  portion  of  the  Ourimbah  
Bore.  Allowing  an  increase  of  about  050  feet  of  strata  between  the  Ourimbah  
Bore  and  Gosford  on  account  of  the  dip,  the  approximate  thickness  of  strata  

intervening  here  between  the  Fish-bed  and  the  Coal  Measures  would  be  
about  650  -[-1,425  ~|~  387  =  2,402  feet  (approximately).  The Mullet  Creek  
Bore,  about  ten  miles  southerly  from  the  Gosford  Quarry,  was  carried to a  

depth  of  1,338  feet  without  the  Coal  Measures  being  reached,  the lower  
500  feet  being  chiefly  in  chocolate  and  green  shales.  The  depth  to  the  Coal  
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Measures  from  the  surface  of  this  bore-liole  is  estimated  hv  Mr.  J.  Mackenzie,  
k.G.S.,  the  Examiner  of  Coal-fields,  to  be  over  2,000  (probably  2,600  feet).*  
The  horizon  of  the  kish-bed  in  this  bore  may  be  represented  by  the  twenty  feet  
(about)  of  chocolate  shales  struck  at  a  depth  of  315  feet.  

The  Jarley  Bore  at  Mangrove  Creek,  Hawkesbnry,  penetrated  to  a  
depth  of  482  ft.  3]  in.  without  reaching  the  Coal  Measures.! The  strata  of  
this  bore  cannot  be  correlated  with  those  of  the  three bores  already  mentioned.  
A  comparison  of  the  Mullet  Creek  Bore  with  the  Ourimbali  suggests  the  
possibility  of  the  identity  of  the  450  feet  of  chocolate,  blue,  and  green  shales  
in  the  lower  part  of  the  former bore  with  the  similar  shales  struck  at  447  feet  
in  the  latter,  and  the  447  feet  of  sandstone,  shale,  and  hue  conglomerate  in  
the  latter  may  be  identical  with  the  409  feet  of  “  grey  and  brown  sandstones 
and shales  with  J?hijUotheca in  the  former. In  this  case  the depth  of  the  
Coal  Measures  below  the  Gosford kish-bed  (should  tlie  Newcastle  Measures  
underlie  this  area)  would  be  only  about  the  same  as  Ourimbali,  viz.,  about  
1,800 feet.  

The occurrence  of  such a  thickness of  sandstone,  as  proved  in  the  
Ourimbali  Bore,  below  the  level  of  the  purplish  grey shales  and  flaggy  sand  
stones  of  the  Gosford kish-bed,  renders  it  doubtful  whether  the  bed  belongs  
to the  lower  portion  of  the  Hawkesbnry  Sandstone  or  to the  upper  portion  of  
the  Narrabeen Shales.  

The details  of  the  Section  of  the  Railway  Ballast  Quarry  show  that  
the  kish-bed  lies  at  the  top  of  a  .group  of  flaggy  hard  sandstones,  alternating  
with  purplish  grey  shales  with  occasional  thin  hands  of  clay  ironstone.  This  
group,  as  proved  by  a  neighbouring  railway  cutting,  has  a  thickness of  at  
least  fifty  feet.  The  flaggy  sandstones  are  strongly  ripple-marked,  and  the  
intercalated  sbaly  beds  contain  numerous  plant  remains,  too  fragmentary,  
however,  lor  identification. The  purplish  colour  of  these  shales  suggests  
that  they  may  be  composed  partly  of  altered,  tulfaceous  material  like  the 
purple  shales of  Holt-Sutherland and  Bulli.  

Capping  these  thin  and  even-bedded  strata  is a  thickness  of  about  
eighty-five  feet  of  massive  coarse  grey  sandstones  with  patches  of  gravel,  and  a  
lenticular  band  of  coarse  pebbles  immediately  overlying  the  kisli-bed.  The  line  
of  junction  between  the  kish-bed  series  and  the  coarse  overlying  sediments  is  

Ann.  Report  Dept,  of Mines, N.  S.  Wales,  second  plate,  between  pp.  208  and  209.  
'!' Alin -  Report  Dept,  of  Mines, N.  S.  Wales,  1878, Plate  No.  50.  
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also marked  by  slight  contemporaneous  erosion,  as  shown  to the  right  of  
Plate  B.  Although  the  shales associated  with the  Pish-bed  are  probably  
partly  tuffaceous, it  is  very  improbable,  to  judge from the  remarkable  
evenness  and  regularity  of  these  strata,  that  the  fish  perished  through  an  
inflow  of  volcanic  mud,  or  the falling  of  a  shower  of  volcanic  dust. The  
evidence quoted  seems rather  to  favour the  supposition  that  the  fish,  which  
evidently  lived in  some land-locked  lake or  sheltered  estuary,  where  there  
was  not  sufficient  current  to  elface  the  ripple  marks,  and  where  delicate  
plants  could  be  preserved  in  the  line  muds,  were  killed  by  the  sudden silting  
up  of  the  lake  or  estuary  with thick  beds  of  coarse  sand  and  gravel  swept  
down  by  powerful  floods  of  fresh water.  

T.  W. EDGEWOETIT DAVID.  

c 11a 7-4—90  
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EXPLANATION OF HORIZONTAL SECTION OF RAILWAY  

BALLAST  QUARRY NEAR GOSFORD. 

No. I.—Hippie-marked  flaggy sandstone  and  mudstone. 
No. 2.—Clay ironstone,  very  argillaceous.  

No. 3.—Hippie-marked  flaggy sandstone  and  mudstone.  

No.  4.—Ferruginous  sandstone.  

No. 5.—Hippie-marked  flaggy  sandstone  and mudstone.  

No. 0.—Sandstone.  

No.  7.—Lenticular  band of  pebbles,  2  in.  in  diameter.  

No. 8. —Laminated  mudstone  and  sandy  shales, dark purplisli-grey. Lish  
and  Labyrintliodont  remains  found  here.  

No. 9.—Laminated  clayey-sandstone.  

No.  10. —Sandstone,  with  lenticular  hand  of  pebbles  l-  to  2  in.  in  diameter;  
dark quartz,  jasperoid  quartz,  white  quartz,  greenish  felsites (?),  
and  mudstone.  

No.  11.—Sandstone. 

No.  12. —Lenticular  grey  slmle.  

No. 13.—Sandstone.  

Vertical scale,  10 feet  to  1 inch.  
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Editors Preface.  

The  present  Memoir  on  “  The  Eossil  Eislies  of  the Hawkesbury  Series  at  
Gosford,”  in  this Colony,  by  my former Colleague,  Mr. Arthur  Smith  
Woodward,  E.G.S.,  E.Z.S.,  of  the  Department  of Geology and  Palaeon  
tology,  Natural  History  Branch  of  the British  Museum,  forms  No.  4  
of  the Palaeontological  Series  of  the Survey  Memoirs.  

It  is  satisfactory  to  find  that  the  Triassic  age,  hitherto  assigned  to  our  
Hawkesbury-Wianamatta  Series,  gains  further  support  from  Mr.  Woodward’s  
study  of  the  Gosford  Eisli.  

Mr.  T.  W.  Edgeworth  David,  8.A.,  E.G.S.,  Geological  Surveyor,  has  
supplied  a  Chapter  on  the  Stratigraphy  of  the  beds  as  displayed  at  Gosford,  
and  an  Index to the  Genera  and  Species,  Contents,  and List  of  Plates,  &c.,  
has  been  added  by  myself.  

The  Collection  was  made by  Mr.  Charles  Cullen,  Collector  to the  
Survey.  

B.  ETHEEIDGE,  Jnr. 

Sydney ,  March
,  1890.  





I.—INTRODUCTION.  

The  discovery  of  an  early  Mesozoic  Eish-fauna  in  the  Hawkesbury-  
Wianamatta  beds  of  New  South  Wales  is  of  considerable  importance,  not  
only  from  the  stratigrapher’s  point  of  view,  but  also  from  the  standpoint  
of  philosophical  Palaeontology.  Some  slight information  has  already  been  
obtained  concerning  the  fishes  of the  supposed  Trias  and  associated  deposits  
of  India,  South  Africa,  and  North  America,  as  compared  with  the  tolerably  
well-known  fish-fauna of  the equivalent formations in  Europe;  and  it  is  
thus oC  great  interest  to  be  able to  study,  in  the light  of  known  facts,  
corresponding  fossils from  another  distant  region.  The  series  of nearly  four  
hundred  specimens,  which  form the  subject  of  the  present  Memoir,  were  
obtained  from  a  layer  of  dark  grey shale,  four feet thick,  interstratified  with  
the massive beds of  sandstone  belonging  to  the  Hawkesbury  formation  at  
Gosford,  New  South  Wales; and  though  the  majority  of  the  fossils  are too  
imperfectly  preserved  to exhibit  many  details  of  structure,  almost  all  are  
capable  of  precise  determination.  In  nearly  every  case,  the  substance  of  
the  bones  and ganoid  scales  has  disappeared,  nothing  being  distinguishable  
except  mineral-stained  impressions.  

The  first  scientific  notice of  the  Hawkesbury  fishes appears  to  he  a  
brief  paper  by  Professor  J.  I).  Dana,*  who  made  known  a  single  species  of  
a  peculiar  Palseoniscid  genus,  TJrostlienes

,  from Newcastle,  on  the  Hunter  
Biver;  and  fifteen  years  later,  Sir  Philip  de  Malpas  Grey Egerton  f  added  
further notes  upon  this  fossil,  while  describing  five  other specimens  from 
Cockatoo  Island,  Parsonage  Hill,  near  Parramatta,  and  Chapel  Hill,  near  
Campbelltown.  The  last-named specimens  were  discovered by  the  late  Itev.  
W.  B.  Clarke,  who  forwarded  two  to  Sir  Philip,  witli  photographs  of  the  
three  others;  and  these  furnished  one  new  genus  and species  of  Paheoniscidie  

(Myriolepis  Clarkei),  in  addition  to  a  supposed species  of  .Palceoniscus  itself  

*  J.  D.  Dana,  “Fossils  of the  Exploring Expedition under  the command  of  Charles  Wilkes,  U.S.N.” 
Amer. Journ.  Sci., 1848,  [2]  Vol.  v,  pp.  433,  434.  

+  Sir  Philip  de  Malpas  Grey  Egerton,  “On  some Ichthyolites  from New  South  Wales,  forwarded  by  the  
Rev.  W.  B.  Clarke,”  Quart.  Journ. Geol.  Soc.,  1864,  Vol.  xx,  pp. 1-5,  PL  i.  
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(P.  antipodeus),  and  another  new  genus  and  species  ( Cleithrolepis  granulcitus ),  
now known  to  pertain  to  the Dapedioid  section  of  the  Semionotidge.  Of  
TJrostliencs  australis,  Dana,  and  Palceoniscus  antipodeus,  Egerton,  there  

appear  to be no  representatives  in  the  Geological  Survey  Collection  sent  to  
me;  but  of  the  other  genera  examples  are numerous  and  satisfactorily  
preserved.  

The  discovery  of  the  present  collection  has  already been  placed  on  
record  hy  Prof.  W.  J.  Stephens,*  who  has  described  Labyrinthodont  remains  
from the  same  formation.  

*  W.  J.  Stephens,  “On  some  Additional  Labyrinthodont  Fossils  from  the  Hawkesbury  Sandstone  of  New  
South  Wales,”  Proc. Linn.  Soc.  N.S.W.,  1887,  [2]  Vol.  ii,  p.  156.  
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II—DESCRIPTION OF THE  GENERA AND SPECIES.  

Class—Pisces.  

Order— SELACHII.  

Family—CESTRACI0NTXD2E.  

Genus non  det.  

Obs.—An  imperfect  fossil,  0’33  in  length,  indicates  the  presence of  
a Selachian in  the ITawkesbury  heels,  but  does not  exhibit  sufficiently  
characteristic  features for its  generic  determination. Each  of  the  two  
dorsal  fins  of  the  fish  is  armed  with  a  formidable spine;  and the  body  is  
evidently  covered  with  dense  shagreen.  The  first  dorsal  fin-spine  is  much  
arched  and  sharply  pointed,  measuring  0*06  in  length,  and  about  0*008 in  
breadth at  the base;  and there  are some  faint  appearances of  tubercles,  

suggesting  a surface-ornament of  longitudinal nodose  ribs. The  second  
dorsal  spine  is  placed  0*175  behind  the  first,  but only  the  base  is  preserved.  
The  shagreen-granules  are  deeper  than  broad;  and  these seem  to  have  been  

transversely  ribbed  or  pectinated.  

The  discovery  of  satisfactory  specimens  of  this  Shark  will  prove  of  
much  interest,  for  the  few  features discernible—especially  the characters  of  
the  shagreen—are  very suggestive of  a British  Carboniferous  Selachian,  
Splienacanthus.*  Teeth  indistinguishable  from the  late  Palaeozoic  Diplodus  
occur  in  the  English  Keuperf  ;  the  dorsal fin-spine,  Nemctcanthus

,  of  the  
Phaetic has the  posterior  denticles  laterally placed,  as  in  all  Palaeozoic  
spines;  and the  PJiaetic  teeth,  named  Hybodus  minor

,  have  the  base  so  much  

horizontally  expanded  that  they  would  be  assigned  to  Cladodus  if  found  in  
the  Carboniferous. But  no  undoubted  proof  of  a  Palaeozoic  Selachian  genus  

*L. Agassiz,  Recherches  sur  les  Poissons  Fossiles,  1837,  Vol.  iii,  p.  23. Provisionally  defined  in the 
Catalogue of  the  Fossil  Fishes in the  British  Museum,  1889,  Part I,  p.  241. 

f  Smith  Woodward, “On  Diplodus  Moorei, sp.  now,  from  the  Keuper  of  Somersetshire,”  Ann.  Mag.  Nat.  
Hist.,  18S9 [6],  Vol.  iii,  pp.  299,  300,  PI. xiv, figs.  4,  5. 

11a  74—90 D  
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surviving  in  the  Mesozoic  Ims  hitherto  been  obtained  ;  and  the  Hawkesbury  
genus  will  be  noteworthy,  if  future  discoveries confirm  the  impressions  
O V 

derived  from  the  fossil  just  described.  

Order.—DIPNOI,  

Family .  —UNCERTAIN.  

Genus—GOSFOKDIA, gen. nov.  

Gen.  Char. —Head  very  small;  snout  pointed;  trunk  elongate,  though  
comparatively  deep,  laterally  compressed;  median  fin  continuous,  pelvic  
fins  acutely  lohate,  biserially  fringed;  scales  very  small,  delicate,  over  
lapping,  marked  by  fine striae.  

Obs. —Though  thus  imperfectly  known,  the  generic  distinctness  of  
this  fish  from  all  other  Dipnoans  as  yet  sufficiently  defined  seems  tolerably  
evident. If  Phaneropleuron  belongs  to  the  Dipnoan  order,  it  is  readily  
distinguished  by  the  separate  anal  fin;  and  the  only  other  genera  wit  h  which  
it  seems  necessary  to  institute  comparisons  are  Conchopoma  *  Ctenodus, f  and  
the  recent  Ceratodus.X  All  of  these  have  the  continuous  median  tin,  and  
exhibit  several  striking  features  of  resemblance  to  the  Hawkesbury  fish;  but  
a  detailed  comparison  of  the  new  fossil  shows  that  it  cannot  be  comprised in  
either  of  them.  

The  scales of  Conchopoma  are certainly  very similar  to  those  of  
and  the  absence  of  traces of  teeth  in  the  original  of  PI.  I,  PTg.  1,  

suggests  that  they may  have  been  comparatively  small  in  the  Australian  fish,  
as  in  the  European  Permian  genus. The  head,  however,  is  relatively  so  
much  less  in  Gosfordla  than  in  Conchopoma,  and the  operculum  so  different  
in  shape,  that  other  features,  yet  to  be  discovered,  will  doubtless  combine  to  
render  the  generic  distinctness of  these  two  forms  most  marked. 

Ctenodus,  and  the  living lisli  named  Ceratodus,  are  both separated  by  
the  large  size  of  the  scales  ;  hut  it  still  remains  to  be  decided  whether  or  not  

*  R.  Kner,  “Ueber  Conchopoma gadiforme, nov.  gen.  et spec.,”  Sitzungsb.  math. Naturw.  Cl.  k.  Akad.  
Wiss.,  1868,  Vol.  lvii,  Pt.  i,  pp.  278-290,  Pis. i-iv.  

t The  latest  memoir  upon  this  genus  is  by  Anton  Fritsch, “Die  Lurchfisclie,  Dipnoi,”  forming  Pt.  3  of  
Vol.  ii  of  the  “Fauna  der  Gaskohle,  etc.,  Bohmens”  (188  S).  

+  A.  Gunther,  “Description  of  Ceratodus,”  Phil.  Trans.,  1871, pp.  511-571,  ITs.  xxx-xlii. 
§  The  writer  has  been  able  to  verify this  fact  by  a  personal  examination  of  the  type-specimens of  

Conchopoma  in  Berlin  and Strassburg.  
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tlie  fossil  teeth  originally  termed Ceratodus*,  truly  pertain  to the  fish  now  
described.  Though  an  imperfect  tail  of  the  early  Mesozoic  Ceratodus  has  
already  been  made  known,f  and  a  tolerably  complete  skull  briefly  noticed,  {  
there  is  yet  no  decisive proof  of  the generic  identity  of  the  extinct  and living  

species;  and future  discoveries may  thus eventually  relegate  Gosfordia  to 
the synonymy of  Ceratodus  proper,  and  justify  the  adoption  of  a  new  name  
for  the  existing  fish of  the  Queensland  rivers. 

Gosfordia truncata, sp.  nov.  

PI.  I; PI.  11,  Figs.  1,  2. 

Ohs. —Of  this  genus  and  species  no  complete  fish  is  known;  but,  in  
addition  to  less  satisfactory  fragments,  flic  following  scries  of  specimens  
exhibits  many  of  the chief  features  in  its  skeletal  anatomy  :  

(a)  Head  and  anterior  portion  of  the trunk,  shown  of  one-lialf  tlie  
natural  size  in  PI.  I,  Pig.  1.  

(b)  The  greater  portion  of  flic  trunk  to  the  tip  of  the  tail,  shown  
of  one-half  the  natural  size  in  PI.  11, Pig.  1. This  and  the  
preceding  arc  the  type-specimens.  

(e)  A  portion  of  the axial  skeleton  of  the  trunk.  

(d)  Terminal  portion  of  the  trunk, with  the  median  fin  and  one  of  
the  pelvic  pair,  shown  of the  natural  size  in  PI.  I,  Pig.  2.  

(e)  Fragment,  with  fin-rays (PI.  11,  Pig.  4).  

General  Form.—The head is remarkably  small  and triangular.  
Immediately  behind  it,  the  trunk  rapidly  deepens,  and in  the  original  of  
PL  I,  Pig.  1, the  maximum  width  of  the  crushed  head  (0*08)  becomes  no  less 
than  o*l9  at  a  point  o*l7 distant  nearer  the tail. The total  length  of  a  fish  
of  these  proportions  is  probably  not  less  than  OP),  and  its  lateral  compression  
is  indicated  by  the  invariable  display  of  a  side-view in  the  fossils.  

Head  and  Opercular  Apparatus.—The  only  specimen  exhibiting  the 
head (PL  I,  Pig.  1),  is  in  a  very  imperfect  state  of  preservation,  and  does not  
admit  of  the  determination  of  any  structural  features. Its  relatively  small  
proportions,  however,  are  well  shown. A faint  groove  and  ridge  {pc)  mark 

*  L.  Agassiz,  Rech.  Poiss. Foss., 1838,  Vol.  iii,  p.  129.  
•f-  Ccelacanthus  giganteus,  T,  C.  Winkler,  Archiv.  Mus.  Teyler,  1880, Vol.  v,  pp.  141-147,  PI. ix.  
{D.  Stur,  “  Vorlage (les  ersten  fossilen  Scliiidels  von Ceratodus  aus den obertriasischen  Reingrabner 

Schiefern  von  Polzberg  nordlich  bei  Lunz,”  Verh.  k.k.  Geol.  Rcichsanst.  Wien,  188(>,  pp.  381  353. 
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the  posterior  margin  either  of  the  opercular  hones  or  the  pectoral  arch  ,  
a  hollow  (orb.)  seems  to  indicate  the  position  of  the  orbit;  the  loof  of  
the  skull  is  flattened,  and  the  snout  is sharply  pointed.  No  teeth  are  
distinguishable,  and  it  seems  likely  that  they  were  small.  

Axial  Skeleton  of  Trunk—  Tlie  notochord,  as  usual,  was  persistent;  
and  the  cartilages  of  tlie  neural  and  haemal  arches  and  spines  as  also  the  
interspinous  cartilages—were  evidently  only  superficially  calcified,  these  being  
often  represented  in  tlie  fossils  by  a  large  core  of  calcite  surrounded  by  a  
thin film  of skeletal  matter,  well  shown  in  the  figures.  Tlie  neural  arches  
and  spines  arc  short  and  stout;  and  in  the  caudal  region  the  haemal  arches  
and  spines  are  similar.  Long,  slender,  gently  arched  ribs  are  well  shown  
in  tlie  abdominal  region,  arranged  in  series  as  far  as  its  termination almost  
immediately  above  tlie  pelvic  fins  ;  and  in  tlie  type  specimens  there  are  about  
three  pairs  of  these  ribs  in  the  space  of  o'o2.  

Appendicular  Skeleton.—Of  the  paired  fins,  only  one  of  the  pelvics  is  
preserved  (Pl.  I,  Pig.  2,  plv.) ;  and  a  few  robust  fin-rays  exhibited  by  a  
fragmentary  fossil  (PI.  11,  Pig.  2)  may  pertain  either  to these  fins  or  to  tlie  
pectoral  pair.  Each  pelvic fin  is  acutely  lobate,  its  length  being  more  than  
three  times  as  great  as its  maximum  breadth; and  the  long lobe  is fringed  
in  the  usual  manner  with  stiff  fin-rays.  Tlie  median  fins  form  a  continuous  

fringe  round  the  binder  end  of  the  body  and  are  supported  by  a  double  series  
of  interspinous  bones, tlie  elements  of  tlie  proximal  series being  about  twice  
tlie  length  of tlie  distal. The  interspinous  bones  appear  to  be  even  stouter  
than  tlie  neural  and  liamial  spines  to  which  they  are  apposed;  and  those  of  
the  proximal  series,  at  least,  have  broadened ends.  

Squamation. —The  tissues  of  the  body  have  become converted  into a  
black  granular  material,  and  the  scales  being  very  delicate,  they  are  thus  
only  recognizable  with  difficulty. The  precise  outlines  of  the  scales  cannot  
be  distinguished  in  any  specimen  ;  but  they  are  evidently  very  small,  and  all  
are  marked  by  fine  longitudinal  striations.  

Octer-GANOIDEI.  

All  the  fishes  of  the  Hawkesbury-Wianamatta  Series  referable  to  the  
hyostylic  type,  with  true bones,  fall  under  the  denomination  of  Ganoidei,  as  
defined  and  determined  by  Agassiz.  In  the  prevailing  uncertainty  as  to  the 
correct  limits  and  nomenclature  of  the  great  groups  of  fishes  of  this  type,  we  
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simply  adopt  the  term  for  convenience,  awaiting the  further  development  
of  palaeontological  research  to  confirm  or  modify  the  apparently  now  reason  
able  classification  of  Cope.*  

The  subdivisions  of  the  Ganoids  are  still  equally  under  dispute,  and  it  
will  suffice  for the  present  Memoir,  which  deals  only  with  actinopteran  
families  (■i.e .,  those  in  which  the  paired  fins  are  non-lobate),  to  distinguish  
between that  type  in  which  the  interspinous  bones  of  the median  fins  arc  
fewer  in  number  than  the  apposed  dermal  fin-rays,  and  the  more  specialized  
typo  in  which  each  fin-ray  has  a  separate  support.  As  remarked,  especially  
by  Cope,f  the  stages presented  by  the  development  of  the appendicular  
skeleton,  are  of  great  taxonomic  significance;  and  it  may  now  be  regarded  
as  proved,  that  the  “  crossopterygian”  limb  and  the  non-correspondence  of  the  
ends  and  exo-skeleton  in  the  median  fins  arc  marks  of  inferiority  of  generaliza  
tion. The  heterocercal  tail  likewise  persists  in  many  cases  untilt  he  “  actinop  
teran” limb  lias  been  developed  (Pakeoniscidse);  but  as  soon  as  there  is  a  
tendency  towards the  correlation  of  the  interspinous  bones  and  the  median  
fin-rays,  the  upper  lobe  gradually  atrophies  and  externally disappears.  

A.—Ganoids  in  which the dorsal  and  hsemal  interspinous  bones  are  less  numerous  
than  the apposed  dermal  fin-rays.  

(i).—Caudal  fin  heterocercal. 

Family-VALmmsciVM.  

Fam.  Char.—Body  elongate,  fusiform;  scales,  when  present,  rhombic  
(rarely  in  part  cycloidal),  enamelled; dorsal  fin  rarely  remote.  Ilead-bones  
wel  1-developed,  externally  enamelled;  eye  far  forwards,  and  snout  prominent;  
mandibular  suspensorium  more  or  less  oblique,  and  the  mouth  deeply  cleft.  
A  series  of  broad  brancliiostegal  rays,  the  most  anterior  pair  especially  large,  
with  a  small  median  element.  

Genus—MYRIOLEPIS,  Fgerton,  1864.  

(Quart.  Journ.  Gfeol. Soc.,  Yol.  xx,  p.  3.)  

Gen.  Char. —Head  large,  snout obtuse  ;  suspensorium  oblique  ;  gape  
very wide,  with the  teeth large  and conical;  fins  well-developed,  the dorsal  
high  and  triangular  in  form,  placed  opposite  the  space between  the  pelvis  

*  E.  D. Cope,  “  Observations  on  the  Systematic  Relations  of  the  Fishes,”  Proc.  Amer. Assoc.  Adv.  Sci,,  
1871, p. 326.  

t  E.  D.  Cope,  Review  in  Amer.  Naturalist,  1887,  p. 1015.  
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and  tlio  anal;  anal  fin  also  short  and  triangular;  upper  lobe  of  tail  much  
produced,  the  caudal  fin  being  powerful  and  deeply  forked; small  fulcra  
present  upon  all  the  fins.  Scales  very  small  [superficially  striated,  Egerton ]  ;  
large  oat-shaped  scales, finely  striated,  upon  the  sides of  the  caudal  lobe,  and  
prominent  fulcral  scales  upon  its  upper  border.  

Obs. —This  genus  was  founded by  Sir  Philip  Egcrton  upon  the middle  
portion  of  a  fish destitute  of  fins,  from  Chapel  Hill, near  Campbelltown,  and  
upon  the  anterior  half  of  another  similar  fish  from  Cockatoo  Island,  only  known  
to  him  by  a  photograph  transmitted  by  the  Rev.  IP.  33.  Clarke. The  characters,  
so  far  as  discernible,  were  considered  to  denote  a  close  relationship  with  
Acrolepis,  thus placing  the  genus  in  the  family  of  the  Palteoniscidsc;  and  this  
interpretation  has  subsequently  been  generally  adopted.  The  specimens  in  
the  present  collection  now  render  it  possible  to  complete  the  diagnosis  as  given  
above;  and,  though  exhibiting  but  few  anatomical  details,  they make  known  
the  general  features  of  at  least  two  well-marked  species.  

A  careful  study  of  the  new  fossils  suggests  the  comparison  of  Myrlo  
lepis  with  Thrissonotus,*  from  the  Lower  Lias  of  Lyme  Regis,  Dorsetshire,  
the  only  essential  difference  in  the  single  known  specimen  of  the  English  
Liassic  genus  being  the  considerable  elongation  of  the  anal  fin.  

Myeiolepis  Clarkei,  Egerton.  
PI.  IL  Pigs.  3,4;  PI.  111,  Pigs.  1.  

Myriolepk  Clarke  i,  Egerton,  Quart.  Journ.  Geol.  Soc.,  18G4,  vol.  xx.,  p.  3,  PL  I,  fi<r.  p  
Obs.—The  type  species  is  represented  by  several  fossils,  pertaining  both  to  old  and  young  individuals,  and  the  information  afforded  by  the  

following  five  specimens  is  of  especial  value  
(a)  A  large  complete  fish,  probably  about  0-135  in  length,  and  

siiown  of  half  the  natural  size  in  PI.  11,  Pig.  3.  (The  specimen  
has  been  broken  across,  immediately  behind  the  pelvic  fins,  and  
the  wrong  halves  of  the  counterpart  unfortunately  united  
leaving  a  gap  in  the  middle  that  did  not  exist  originally.  The  
figure  is  thus  in  part  restored,  with  the  help  of  Egerton’s  
drawing  already  quoted.)  

s»T. “d 
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(b)  Head  and  pectoral  tin  of  a  smaller  individual,  sliown of  the 
natural  size  in  PI.  111,  Pig.  1.  

(c)  Imperfect  head  and  trunk  of  a  small  individual,  0'215  in  length.  

(cl)  Dorsal  fin  of  a  large  individual,  shown  of  the  natural  size  in  
PL  11,  Pig.  4.  

(e)  Caudal  pedicle,  with  portions  of  the  caudal  and  anal  fins.  

General  Form.—The  largest  specimen  (PL  11, Pig.  3),  measures  at  least  
(1435  in  length,  and  of  this  the  head  and  opercular  apparatus  extend  about  
o’o9.  The  trunk  is  of  almost  uniform  depth  as  far  as  the  dorsal  tin,  equalling  
perhaps  (L  095  ;  and  the  caudal  region  gradually  tapers  to  a  stout  caudal  
pedicle,  produced  terminally  into  a  large  upper  lobe.  All  the  tins  are  large  
and  powerful.  

Head and  Opercular  Apparatus.—Nothing  can  be discerned of  the  
cranial  bones  or  the  suspensorium,  but  the  marked  obliquity  of  the  latter  is  
indicated  both  in  Pl.  11,  Pig.  3,  PL  111,  Pig.  1, and  in  No.  c.  The  deeply  cleft  
character  of the gape  is  also  very evident,  and  some indications  of  the  
elements  of  the  upper  jaw are observable  in  the  second  fossil. A  very  short  
tooth-bearing  element,  probably  the premaxilla,  occurs  in  front,  at  the  
extremity  of  the  snout  (PL  111,  Pig.  1,  pmx.) ;  and  a  large  narrow,  but  gradu  
ally  widening, impression  behind  seems  to  be  due  anteriorly  to  the  maxilla  
(mx.),  and  posteriorly  to  the palato-pterygoid  arcade,  the  former  Half  being  
provided  with  small  conical  teeth  like  those  of  the premaxilla.  The  lower  
jaw is  somewhat shorter  than  the  upper;  but  the  dentary  element  (d) is  
relatively  long  and  slender,  and  this  bears  a  few widely-spaced  conical  teeth  
of  larger  size than  any  exhibited  in  the  opposing  dentition.  

Behind  the  head,  indications  of  the  opercular  apparatus  are  observed,  
of  comparatively  small  dimensions. Unless  appearances  in  No.  b (Pl.  111, 

Pig.  1) are  deceptive,  the  operculum  (op.)  is  very  small  and  triangular,  while  
the  suboperculum  (s.op.)  is  at  least  twice  as deep, quadrilateral,  and  of  
uniform  breadth.  Remains  of  some of  the  brancliiostegal  rays (hr.)  are  

preserved  beneath,  quite  of  the  ordinary  Palieoniscid  character.  

Appendicular  Skeleton.—In  all  the  fins,  the  rays are  broad  and  much  
flattened,  with  a  longitudinal  median  keel;  and, except  perhaps  in  front  of  
the  pectorals,  they  are  articulated,  and  divide  distally  into  fine  filaments.  In  
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each  of  the  fins,  except  the  caudal,  the  anterior  rays  are  gently  arched;  and 
although  distinct  small  fulcra  can  rarely  he  discerned,  various  indications  
jirove  the  original  presence  of  these  structures. The  pectoral  fins  are  large  
and  triangular,  perhaps  almost  falcate;  and  the  pelvic  fins,  of  about  half  the  
size,  exhibit  a  relatively  long  base-line,  and  are  placed  midway between  the  
pectorals  and  the  anal.  The  dorsal  fin  (PL  11,  Pig.  4)  shows  in  front  at  least  
nine  large  basal  fulcra!  rays,  gradually  increasing  in  length,  and  its  base-line 
is  greater  than  its  height.  The  anal  fin  is  slightly  smaller  than  the  latter,  
but  equally  elevated;  and  in  the  original  of  PI.  11,  Pig.  3,  a  few  of  the  
small  anterior  fulcra  can  be  distinguished. The  caudal  fin  is  deeply  cleft,  
and  the  rays  of  the  lower  lobe  are  very  closely  articulated  even  near  the  
proximal  extremity.  

Squamation  .—The  scales  are  extremely  small,  those  of  the  flank,  in  an  
individual  0 -435  in  length,  not  measuring  more  than O'ools  in  depth  and  
breadth. Ventrally,  they  become  narrow,  and  upon  the  upper  lobe of  the  
tail  oat-shaped  or  diamond-shaped;  and  Sir  Philip  Egerton  describes  them  
as  externally  sculptured  by  “two  or  three  deep  longitudinal  sulci.” The  
present  specimens,  however,  are  too  imperfectly  preserved  to exhibit  any  
scale  ornament,  except  faint  striations  upon  the  investment  of  the upper  
caudal  lobe;  and  the  only  ridge-scales  to  be  observed  occur  upon  the  superior  
border  of  this  prolongation,  where  they  are  very  prominent,  and  pass  
upwards  into  the  fin-fulcra.  

Myriolepis  LATTJS,  sp.  710  V.  
PI.  111,  Figs.  2,  3.  

Obs.  A  second  species  of  Myriolepis  is  indicated  by  a  small  series  of  
specimens,  of  which  the  following  three  are  the  most  important:—  

(a)  The  complete  head  and  trunk,  wanting  all  fins,  except  the  anal  
and  caudal,  to  be  regarded  as  the  type-specimen,  and  shown  
slightly  reduced  in  PI.  111,  Eig.  2.  

{b)  The  greater  portion  of  the  head  and  trunk,  lateral  aspect,  
with  fragments  of  the  pectoral,  pelvic,  and  anal  fins,  the  former 
in  the  relative  positions  indicated  in  dotted  outline  in  the  
figure  of  No.  a. 

(c)  Portion  of  the  head  and  anterior  portion  of  the  trunk,  showing  
the  left  infraclavicle,  outer  aspect.  (PI.  IH 3

 pig.  3.)  
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General  Form.—The  type-specimen  (PI.  111, Pig.  2)  measures  0265  
in  length,  and  is  perhaps  as  large  as  any  indicated  in  the  collection.  Com  
pared  with  M.  Clarkei

,  the  fish  is  much  less  elongated,  the  greatest  depth  of  
the trunk  being  only  comprised  a  little  more  than  three  and a half  times  in  
the total  length,  the  tins  are  less  powerful,  and  the  scales  are  exactly  twice  
as  large  in  proportion.  

Head  and  Opercular  Apparatus.—No  details  of  cranial  osteology  can  
he  deciphered,  and  little  beyond  the  general  form  of  the  head  is  determinable.  
In  accordance  with  the  other  proportions  of  the  fish,  it  is  relatively  shorter  
than  in  M.  -  Clarkei,  and  the  mandible  perhaps  stouter. An  element  of  the  
upper  jaw, either  the  maxilla  or  the palato-pterygoid,  is  long  and  narrow,  
though  deepest  behind,  and  remains  of  the  actual  maxilla  in  No.  c  show  
that  it  was  externally  ornamented  by  large  rugae  and  tubercles. The  dentary 
hone,  hearing  at  least  a  few  spaced  conical  teeth,  is  superficially  ornamented  
by  striations  parallel  to  its  long axis.  

Appendicular  Skeleton.—At  the postero-inferior  angle  of  the  lower  
jaw  in  No.  c,  a  large,  elongated,  triangular  hone  is  observed,  evidently  to  
he  regarded  as  the  left  infraclavicular  element  of  the  pectoral  arch. This  
hone  is  shown  of  twice  the  natural  size  in  PI.  111,  Pig.  3,  the  short base-line  
being  posteriorly  and  the  apex  anteriorly  directed,  and  its  external  surface  is  
ornamented  by  coarse,  rounded,  radiating  rugae,  proceeding  upwards  and  
downwards from  an  unsymetrically-placed  longitudinal  ridge.  The  form 
and  proportions  of  the  other  hones  of  the  pectoral  arch  cannot  be  determined,  
and  in  the  figure  of  the  type-specimen  (PI.  111,  Pig.  2)  the  positions  of  the  
paired  fins  can  only he partially  marked  by  dotted  lines,  based  upon  the  
evidence  of  a  second  fossil,  No.  b. None  of  the  fins  are  capable  of descrip  
tion,  hut,  so  far  as  determinable,  they  agree  well  with  those  of  M.  Clarkei

.  

Squamation. —The  size of  the  scales renders  it  easily  possible  to  observe  
their variations  in  form. Upon  the  flanks  they  are  deeper  than  broad,  and 
in  a  specimen  0265  in  length,  the antero-posterior  measurement of  each  is  
about  O'oo2.  Neutrally,  all  the  scales  become  much  broader  than  deep,  and  

upon the  upper  lobe  of  the tail  they  are  diamond-shaped  and  elongated.  
There  is  also  a  singular  feature,  well  displayed  in  the  type-specimen  (PI.  111,  
Pig.  2),  immediately  above  the  anal  fin,  about  nine  series  of  scales  being  
reflexed  forwards,  as  in  the Platysomkke.  

lire  74—90 E 
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Genus—APATEOLEPIS,  gen.  nor. 

Gen.  Char.—Body  slender  ;  head  of  moderate  size;  snout  prominent,  
suspensorium  very  oblique,  and  gape  wide;  teeth  minute. fins  veil  
developed  ;  the  dorsal  very  high,  triangular  in  form,  with  a  short  base-line  
placed  opposite  the  space  between  the  pclvics  and  the  anal;  anal  fin  also  
triangular,  with  a  short base-line;  upper  lobe  of  tail  much  produced,  the  
caudal  fin  being  powerful  and  deeply  forked;  fulcra  absent.  Scales  of  the  
trunk rhomboidal,  extremely  delicate,  marked  by  two  or  three diagonal  
ridges;  those  upon  the  sides  of  the  upper  lobe  of  the  tail  thicker,  oat-shaped,  
similarly  ornamented  ;  a  prominent  fulcral  series  upon  the  superior  margin  of  
the caudal  lobe. 

Obs.—This  new  genus  of  Palceoniscidse  may  appropriately  receive  the  
name  of  Apateolepis ,  in  allusion  to  the  deceptive  character  of  its  squamation.  
The  scales  of  the  whole  of  the  body  except  the  upper  caudal  prolongation,  are  
so  delicate  that  they  arc  either  only  imperfectly  preserved,  or  completely  
destroyed;  and  the  latter  is  so  often  the  case,  that  one might  at  first  sight  
suspect  a  resemblance  to  the  extinct Cltondrosleus  and  the  modern  JPolyodon ,  
in  having  the  squamation  exclusively  confined  to the  caudal  lobe.  

Only  two  Pakeoniscidm  of  a  similar  type  seem  to have  been  hitherto  
discovered;  and  it  is  interesting  to  know  that  both  of  these  agree  with  the  
present  form  in  the  singular  absence  of  fin-fulcra.  The  first  genus  is  
that  described  by  Dr.  Traquair,  from  the  Lower  Carboniferous  of  Eskdalc,  
Dumfriesshire  (Scotland),  under  the  name  of  Jdlianerosteon *  ;  and  the  second  
is  a  fish  from  the  Erie  Shale  of  Ohio,-  more  recently  briefly  noticed  by  Dr.  
Newberry  under  the  name  of  Actinophorusf.  According  to  Dr.  Traquair,  
Thanerosteon  was  quite  destitute  of  scales  upon  the  flank,  with  the  excep  
tion  of  a  few  thin  examples  immediately  behind  the  pectoral  arch;  and  this  
genus  is  still  further  distinguished  from Apateolepis  by  the  character  of  the 
dorsal  fin,  and  the  less  pronounced  bifurcation  of  the  caudal.  Actinophoms  
is  a  long,  slender  fish,  with  pointed  head,  attaining  a  much  greater  size  than  
either  of  the  foregoing;  and  though  the  whole  of  the  flank  is  covered  by  
thin  quadrangular  scales,  these,  according  to  the  definition,  will  differ  from  
those  of  Apateolepis  at  least  in  their  narrowness.  

3  COllKtol  “ a "J Trans.  Roy.  Soe.  Edin-  
Vol.  vii,  Ko:  7NeWWy '  “ ThC  PiSh  Fa "na  0f  the  Erie  SW.  of  Ohio,”  Trans.  New  York  Acad.  Sen,  1888,  
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Apateolepis  AUSTRALIS,  Sp.  710  V.  
PL  IV,  Pigs.  1-4.  

Obs.—All  the  examples  of  Apateolepis  hitherto  met  with  in  the  

Hawkesbury  hods  are referable  to  a  single  species,  of which  the  following  
specimens  exhibit  some of  the principal  characters  :  

(a)  Nearly  complete  fish,  wanting  the  paired  fins,  shown  of  the  
natural  size  in  PL  IV,  Pig.  1. (Type  specimen.)  

(b)  Imperfect  fish,  viewed  in  part  from  the  ventral  aspect,  displaying  
portions  of  all  the  fins,  and  shown of  the  natural  size  in  PI.  
IV,  Pig.  2.  

( c )  Specimen  in  counterpart,  showing  the greater  portion  of  the  fish,  
with  remains  of  all  the  fins,  and  faint indications  of  long  
slender  neural  arches  and  spines.  

(d)  Tail,  shown of  the  natural  size  in  PI.  IY,  Pig.  3. 

( e) Pragment  showing flank-scales,  of  which  some  are  enlarged  six  
times  in  PI.  IY, Pig.  4. 

General  Form
.
—The  type-specimen  measures  about  018 in  total  length,  

and  about  O'o3  in  maximum  depth,  the  trunk being  thus  comparatively  
slender,  and  more than  four  times  as  long  as the  head  with the  opercular  

apparatus.  The  upper lobe of  the  tail  is  much  elongated,  though  robust.  
The  dorsal  fin  is  placed  over  the  posterior  portion  of  the pelvic  pair,  and  well  
in  advance of  the  anal.  

Head  and  Opercular  Apparatus.—That  the  head  is  typically  that of  a  
Palaeoniscid  is  evident;  but  no  precise  details  of  structure are  capable  of  
determination.  In  the type-specimen  (PI.  IY,  Pig.  1),  an  element  of  the  
upper  jaw is  faintly  indicated,  and  may probably  be  regarded  as  the pterygo  

palatine  arcade  (pt . pi.) ;  and  in  the  same  fossil,  the  mandible  is  imperfectly  
shown,  being  probably  somewhat broken in  front  and  artificially deepened  by  
crushing.  A longitudinally-striated  element,  evidently  the  dentary  (d),  is  
recognizable;  and  there  are  traces of  minute  teeth  in  both  jaws. The  oper  
culum  (op.)  is  small,  quadrangular,  and  irregularly  rhomboidal  in  form  ;  and  
the  suboperculum  (s.  op.)  is  a  somewhat  larger  bone,  exceeding  the  oper  
culum  in  breadth,  if  not  also in  depth.  

Axial  Skeleton  of  Trunk. —In  most  examples  of  A.  australis
,  there  is  

distinct  evidence  of  the  persistence  of  the  notochord,  and  in  some  specimens  
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(e.g.,  Nos.  a  and  c)  indications  of  long,  slender  neural  arches  and  spines  can  
bo  distinguished.  As  usual  among  the  Palaeoniscidae,  there  is  no  evidence  of  
ribs;  and  the  only  remains  of  haemal  arches are  four  stout  bones,  with  
slightly  expanded  extremities,  supporting  the  lower  lobe  of  the  caudal  fm  in  
the  type-specimen  (IT.  IY,  Pig.  1). 

Appendicular  Sheldon.—Of  the  pectoral  arch,  the  supraclavicle,  
clavicle,  and  infraclavicle  are  shown  also  in  the type-specimen (Pl.  IY,  
Pig.  1). The  supraclavicle  (s . cl.)  is  nearly  four times  as  long  as  its  
maximum  breadth  ;  the  upper  extremity  is  narrowest,  and  immediately  below  
this  is  a  slight  rounded  excavation  of  the  posterior  margin,  whence  the  bone  
very gradually  expands  downwards and  is  radiatcly  striated. The  clavicle  
(cl.)  is  bent  forwards as  ordinarily,  at  a  point  much  nearer  the  inferior  than  
tiie  superior  extremity,  and  there  is cither  a  flexure or  thickening  of  the  
anterior  concave  margin. The  ascending  limb  is  pointed  above,  narrow,  with  
the  hinder  margin  gently  curved,  and  the  surface is  marked  by  line  striae  not  
precisely  parallel  to  its  long axis, but  slightly  sloping  forwards;  the lower  
limb  is  short,  broad,  and  expanded,  and  exhibits  similar  but  radiating  striae.  
The  infraclavicle  is  a  large  triangular  bone,  elongated  antero-posteriorly,  and  
partly  seen  beneath  the  posterior  portion  of  the  mandible;  a  longitudinal  
ridge  traverses  its  superior  portion,  and  from  this  below  there  radiate  
numerous  coarse  rugae.  

The  pectoral  fins  are  best  shown  in  No.  b  (PL  IV,  Pig.  2),  where  one 
is  of  triangular  form,  and  seems  to  be  nearly  complete,  though  comprising  
only  about  twenty  rays.  Of  the  “pelvic”  bones  there  is  no  trace  in  any  
specimen;  but  the  pelvic  fins  are  well  preserved  in  Nos.  b  (PL  IV,  Pig.  2)  
and  c,  and  they  were  evidently  of  considerable  size,  though  still  somewhat  
smaller  than  the  pectorals.  Not  less  than  thirty  rays  can  be  counted  in  one  
of  these  fins  in  No.  c.  

.Tile  median  fins  are  all  acuminate,  and  consist  of  numerous,  closely  
apposed  rays.  Though  apparently  complete  in  the  type-specimen  (PI.  IV,  
Pig.  1),  the  dorsal  and  anal  fins  were  probably  somewhat  larger  than  those  
of  this  fossil,  another  (PL  IV,  Pig.  2)  exhibiting  relatively  longer  rays  in  the  
anal,  and  a  third  (No.  c)  displaying  a  greater  number  of  rays  in  both  fins  
In  the  type,  the  dorsal  fin  comprises  about  forty-five  rays,  and  the  anal  not  
more  than  thirty-five,  whereas  in  No.  c,  the  corresponding  numbers  arc  at  least  sixty  and  forty;  but  in  either  case,  the  dorsal  appears  to  be  the  larger  



15 

fin  of  the  two,  and  is  placed  entirely  in  advance  of  tlie  anal.  In  the  dorsal  
fin,  the  most  anterior  rays  gradually  increase in  length  to  the twelfth,  which  
is  longest,  and  the  rapid  shortening  of  those  that  follow  is  such  as  to  make 
the  posterior  margin  much  more  abrupt  than  the  anterior;  in  the  anal  fin,  
the maximum  length  is  attained  by  about  the  ninth  ray,  and  the  shortening  
of  the  rays  in  either  direction  is  precisely  like  that observed  in  the  dorsal.  
Each  of  these  fins  is  distinctly  supported  by  a  series  of  stout  interspinous  
hones,  with somewhat  expanded  extremities, much  less  numerous  than  the  

rays;  the  anal  fin  of  the  type-specimen  exhibiting  only  ten  hones  apposed  
to  at  least  twenty-five  of  the  rays.  

The  caudal  fin  (PI.  IV,  Pigs.  I,  3)  is  deeply  forked,  and  the  lower  lobe  
consists  of  about  forty  rays.  

All  the fin-rays  are  delicate,  laterally  compressed,  and  articulated  at  
more  or  less  distant  intervals  ;  and  many,  if  not  all,  are  bifurcated  distally.  
In  the  best  preserved  fins  there  arc  no  indications  even  of  minute  fulcra.  

Squamation. —The  scales  of  the  ilanks  arc  extremely  delicate, rliom  
boidal  in  form,  as  deep as  broad,  and  ornamented  by  two  prominent  diagonal  
ridges,  which  are  not  parallel,  but  often  meet  in  front  and  are  most  widely  

separated  mesial  ly.  In  most  specimens  the  obscure  remains  of  these  ridges  
constitute  the  only evidence  of  the  original  presence  of  scales  ;  but  one  small  
fossil,  No.  e,  is  more  satisfactory,  and  a  few  of  the  actual  scales  arc  shown,  of  
six  times the  natural  size,  in  PI.  IV,  Pig.  4.  The  scales  upon  the  sides  of  the  
upper caudal  lobe (PI.  IV,  Pigs.  1,3) are  much  thicker than  those  of  the  
remainder  of  the body. They  also exhibit  the  characteristic oat-sliaped  form,  
and are  diagonally  ridged.  

(ii) —Caudal  fin  semi-heterocercal. 

FamiIy—CATOPTERID^E.  

Fam. Char.—Body elongate; scales  rhombic,  enamelled;  dorsal  fin 
remote  ;  head-bones  well  developed,  externally  enamelled;  eye  far  forwards,  
and  snout  prominent;  suspensorium  oblique,  and  mouth  deeply  cleft.  

Ohs.—The  genera  Cat  op  l  crus,  Bed  field,*  and  Fictyopyye ,  Egcrton,f  
havc been  associated  in  recent  years  with  Accnirophorus  and  Scmionolus 

*  J. H. Redfield,  “On  the Fossil  Fishes  of  Connecticut  and  Massachusetts,” Ann. Lyc.  Nat. Hist.  New  
York,  1848, Vol.  iv,  p.  37,  PI.  i.  

+  In  C.  Lyell,  “  On the  Structure  and  Probable  Age  of  the  Coal-field  of  the  James River,  near  Richmond,  
Virginia,”  Quart.  Journ. Geol.  Soc.,  1847,  Vol.  iii,  p.  27(5.  
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(=lschyp  ter  us) ,  as  tlio  forerunners of  the  Lepidosteoidei,  in  which  there  is  
no  infraclavicle,  and  in  which  the  rays  of  the  median  tins  correspond  in  
number  with  their  supporting  ossicles. It  is  unfortunate,  indeed,  that  the  
state  of  preservation  of  the  known  specimens  does  not  permit  of  these  
characters  in  the  osteology  being  clearly  ascertained;  but  a  study  of  the  new  
fossils  from  the  Hawkcsbury  beds,  in  the  light  of  examples  already  described  
from  the  European  and  American  Trias,  is  so  suggestive  of  intimate  relation  
ship  with  the  Pakeonisckhe,  that  wr e  venture  to  suggest  an  emendation  of  the  
now-accepted  arrangement  of  these  fishes.  

If  Mr. Dink  el’s  drawings  of  Dictyopyge  macrura
*  be  correct,  the 

number  of  the  fin-rays  in  the  anal  fin  is  distinctly  greater  than  that  of  the  
supporting  interspinous  bones; and  the  fish  is  therefore  excluded,  by  
accepted  definitions,  from  the  “  Lepidosteoidei,”  and  falls  with  the Palaeon  
isckke into  the  “  Acipenseroidei  ”  (Traquair),  or  “  Heterocerci  ”  (Zittcl).  
One  of:  the  Australian fossils  (D. illustrans,  PI.  IV.,  Pig.  7)  exhibits  a  
largo  triangular  bone beneath the  back of  the  mandible,  which  seems  
most  satisfactorily  compared  with  the  Palseoniscid  infraclavicle;  and  the  
'vaguely  discernible  features  of  the  head  also  bear  a  very  striking  resem  
blance  to  the  corresponding  parts  in  the  Palaeoniscidae. Moreover,  the 
tail  in  the  new  specimens  (PI.  IV.,  Pig.  9)  is  slightly  more  heterocercal  
than  has  hitherto  been  observed  in  this  srenus.  

It  is  therefore  proposed  to place  Catopterus  and  Dictyopyge  in  a  
distinct  family,  the  Catopterkke  to  he  assigned  to  whatever  great  sub  
division  of  the  “  Ganoids  ”  is  made  to  include  the  Pakoonisckke  and  their  
allies.  

Genus—DICTYOPTGE,  Egerlon,  1817.  
(Quart.  Journ.  Gcol.  Soc.,  vol.  iii.,  p.  276).  

Gen.  Char.  Head  small,  or  of  moderate  size;  gape  very wide  *  
teeth  minute  and  conical.  Pins  with  distinct  fulcra;  dorsal  opposite  to,  or  immediately  m  advance  of  the  anal;  caudal  fin  forked.  Scales  
rhombic,  as  deep  as  broad  upon  the  flank,  broader  than  deep  ventrallv  
the  exposed  surface smooth,  or  with  few  oblique  ridges  or  furrows’  
fudge-scales  absent. 

06..-As  remarked  by  Traquair,t  Dictyopyge  is  only  distinguished  from  Catopterus,  so  far  as  known,  by  the  position  of  the  dorsal  flu  
*

 §Ua

Tr‘  T°Urn ‘  Geol ‘  Soc
-’  YoL  iH ->  P]

-  viii.,  PL  ix.,  fig  ]  
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tills  appendage  in  the former genus being partly  in  advance of, or  
directly opposed  to, the  anal  fin,  while  in  Catopterus  it  arises  opposite  
the hinder  portion  of the anal,  or is  completely behind. Such a 
character  may be  provisionally  regarded  as  sufficient  for generic  dis  
tinction  ;  and  of Dictyopyge,  as  thus defined, five species  are already  
known. These  have  been  obtained  from  the Trias  of  Virginia,  TJ.S.A.,*  
and  of  Tyrone,  Ireland,!  the  Hunter  of  the Rhine Valley,s  the  Keuper  
Sandstone  of  Coburg,  Germany,  § and  the Upper  Keuper  Sandstone  of  
Warwickshire,  England.  ||  

The most important  descriptions  of the genus are those  of  
Traquair  (loc

. cit.) and Strliver  (loc. cit.)  ; and  the fossils from the  
Hawkesbury  beds do not  add  any very definite  information  concerning 
new  structural features,  although,  as  observed  above,  some appearances  
are  suggestive  of interesting  novel  points,  to be  verified  or disproved  
by  future discoveries. One fact,  however,  seems certain,  namely,  that  
Strtlver’s  restoration  of  D.  socialis  is  incorrect in  representing  the  
mandibular  suspensorium  as vertical  or  even  inclined  forwards,  all  speci  
mens  that the writer  has examined,  whether  European,  American,  or  
Australian,  exhibiting  a  suspensorium  as  much inclined backwards as  
in many  specialized  Palseoniscida).  

Dictyopyge symmetrica,  sp.  nov.  
PI.  IV,  Tigs.  5,  G.  

Obs.—The smallest  of  the Australian species  of  Dictyopyge  is  

represented  by  specimens  exhibiting  but few details  of  structure,  and  
the following  four examples  show all  the  features discernible: —  

(a)  Type-specimen  (PI.  IV.,  Eig.  5.)  
(b)  Nearly  complete  fish,  wanting the upper half  of the caudal  

fin  (PI.  IV.,  Eig.  6.)  
(c) Complete  trunk,  wanting  paired  fins. 
( d)  A smaller  fish,  showing  parts  of  the  fins,  especially  the  

pectoral.  
*  Dictyopyge  macrura,  Egerton, Joe.  cit. Catopterus maerurus,  W.  C.  Ivedfleld,  Amer. Journ. Sci.,  1841,  

Vol.  xli,  p.  27,  and  Proc.  Amcr. Assoc.  Adv.  Sci., 185  G,  pp.  180-188.  
tD.  catopterus,  R.  11. Traquair, Quart.  Journ. Geol.  Soc.,  1877, Vol.  xxxiii, p. 5G5. Pal&oniscus  catop  

terus,  Egerton,  ibid.,  1850,  Yol.  vi,  p.  4.  
X Id. rhenana,  W. Deecke, Palaeontograpliica, 1889,  Yol.  xxxv,  p.  107,  PI. vi,  fig.  11.  
§  D. socialis,  Berger,  sp.,  described  by  J.  Striiver,  “  Die  fossilen  Fische  aus  dem  Obern  Keupersandstein  von  

Coburg.” Zeitsclir.  deutscli.  Geol.  Ges.,  1864,  Yol.  xvi,  pp. 322-329,  PI.  xiii,  fig.  2.  
||  D. superstes  :  Dalceoniscus  saperstes,  Egerton,  Quart.  Journ.  Geol.  Hoc.,  1858, Yol.  xiv,  p.  164,  PI.  xi. 
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General  Form.—The  trunk is slender,  and  the head,  with  the 

opercular  apparatus  (if completely  preserved  in  No.  b),  occupies  less  
than  one-fourth  the  total  length  of  the  fish. The dorsal  fin  appears  
precisely  opposite  the  anal,  and  approximately  equal  to  it  in  size;  and  
the  caudal  fin  is deeply  forked.  

Head  and  Opercular  Apparatus. —The  snout  is  obtuse,  the eye  
large,  and  the  mandible  apparently  slender.  It may  also  be noted  that  
some,  at  least,  of  the  head  bones  are  ornamented by  superficial  striae;  
but  nothing  further can  be  observed  of the  structure  of  these  parts.  

Appendicular  Skeleton.—In  all the  fins  the  rays are  robust,  but  
very closely  arranged,  and  bifurcating  distally,  and  small  fulcra  are  
prominent  on  the  anterior  margin  of  each. In  No.  d,  the  pectorals  have  
relatively  long  rays,  extending  more than  half  the  distance  to  the  pelvic  pair.  
The  latter,  well  shown  in  PI.  IV,  Pig.  6,  are  powerful,  consisting  of  at  least  
eight  or  nine  distally-bifurcating  rays  ;  and  there  are  four  slender  basal  fulcra  
in  front,  passing  downwards  into  the  small  fulcral  fringe  of  the  first  ray.  
The  dorsal  and  anal  fins  are  nearly  equal  and  opposite,  suggesting  the  specific  
name  of  the  fish;  but  the  number  of  rays  is  greatest,  as  usual,  in  the  anal,  
being  here  about  sixteen  or  twenty.  The  anterior  fulcra  (PI.  IV,  Pig.  s a)  
are  similar  to  those  of  the  pelvic  fins.  

Squamation. —The  scales  are  ornamented  with  faint  oblique  ridges  or  
gioo\es,  and  the  narrowing  oi  the  ventral  series  is  very  conspicuous  in  all  
the  specimens.  In  No.  c,  the  scales  of  the  anterior  portion  of  the  flank  are  
somewhat  deeper  than  broad;  and  each  appears  to have an  inner  vertical 
keel,  mesially  placed.  

Remarks.—ln  the  position  of  the  dorsal  fin,  and  in  general  propor  
tions,  this  species  closely  resembles  _Z).  macrura

,  I).  superstes,  and  D  socialis  
It  differs  from  the  first  in  its  smaller  size,  and  both  fin  this  and  the  second  
m  the  presence  of  ornamentation  upon  the  scales;  it  is  also  distinguished  from  D.  socialis  by  its  smaller  size  and  the  less  robust  character"of  the  
caudal  pedicle.  

Dictyopyge illustrans,  sp.  nor.  
PI. IT,  Pigs.  7-9.  

Ofc.-The  most  abundant  and  best  preserved  species  is  somewhat  larger  than  tae  foregoing,  and  may  be  appropriately  named  i).  illusions,  in  
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allusion  to  its  possession  of  certain  features  probably  destined  to  shed  new  
light  upon  the  precise  affinities  of  the  genus, hive  specimens  exhibit  its  
principal  characters:— 

(a)  Type-specimen  (PL  IV,  Pig.  7).  
(b)  A  more  imperfect  fish,  partly  distorted  (PL  IV,  Pig.  8).  
(c)  Another  example,  of similar  size  and  proportions,  in  counter  

part.  
(d)  A  fish  with  the  well-preserved  tail  shown,  of  twice  the  natural  

size  (Pl.  IV,  Pig.  9.)  
(e)  An  imperfect  small  specimen,  o'osB  in  length,  in  counterpart.  

General  Form.—The general  form  and  proportions  of  the fish are  
well  shown  in  the  type-specimen  (Pl.  IV,  Pig.  7).  The  trunk  is  relatively  
short  and  stout,  the  head,  with  the  opercular  apparatus,  occupying  almost  a  
quarter  of  the total  length,  and  the  gape  of  the  mouth  is  very  wide.  The  
dorsal  fin  is  for  the  most  part  in  advance  of  the  anal;  the  upper  lobe  of  the  
tail  is  conspicuously  produced,  and  the  caudal  fin  powerful  (Pl.  IV,  Pig.  9). 

Head  and Opercular  Apparatus. —Little  can  be  discerned of  the  
structure of  the  head,  but  in  the  type-specimen  and  No.  b (Pl.  IV,  Pigs.  7,8),  
the  forward  position  of  the  eye,  and  the  obliquity  of  the mandibular  suspen  
sorium,  are  evident;  and  both  in  the  first  and  other  specimens  there  seem  to  
be traces of  minute  conical  teeth  upon  the  margins of  the  jaws. The  
impression  of  an  antero-posteriorly  elongated  bone  upon  the  cheek  is  distinct  
(Pl.  IV, Pig.  7,  x),  but  indeterminable;  and  the  external  surface  of  all  the  
elements  is  probably  ornamented  witli  fine  stride  and  tuberculations  (No.  e).  
The  operculum  (op.)  and  suboperculum  (s.  op.) are  narrow;  and,  unless  
appearances  are  deceptive  in  the  type,  the former  is  much  smaller  than  the  
latter.  

Appendicular  Skeleton. —The clavicle  and supraclavicle  are  well  
shown  in  the  type-specimen,  the  external  striated  surface of  the  former  being  
narrower than  that  of  the  latter  ;  and  in  the  same  fossil,  immediately  below  
the posterior  portion of  the  mandible,  an antero-posteriorly  elongated  
triangular area is  worthy  of  note.  This  feature,  with  a sharply-pointed 
anterior  extremity  and  longitudinal  mesial  elevation,  and,  possibly,  super  
ficial  rugae,  may wr cll  be  interpreted  as  an  infraclavicular  element,  though  
further evidence  must  be  awraited  before  the determination  can  be  affirmed as  

a fact.  

11a 74—90 P 
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Of  the  paired  fins,  the  pectorals  are  indicated  in  No.  b  (PI.  IV,  Pig.  8)  
by  a  few  powerful  rays;  and  in  the  same fossil  the  smaller  pelvic  fins  
apparently  exhibit  a  long  base-line. The  dorsal  and  anal  fins  are  elevated  
and  triangular  in  form,  and  tlie  first  is  placed  almost  entirely  in  advance  of  
the  second;  the  dorsal  is  also  conspicuously  smaller  than  the anal,  the  
one,  in  the  type-specimen,  exhibiting about  twenty  rays,  while  the  other  
has  not  less than  twenty-eight.  The  basal  fulcra  are  long  and  slender,  
passing  upwards  into  the  fine  fulcra!  fringe  upon  the  first  ray,  exactly as  
figured  by  Egerton  in  1).  superstes*  The  caudal  fin  is  well  shown,  of  twice  
the  natural  size,  in  PI.  IV,  Pig.  9  ;  it  is  robust  and  moderately  forked. The  
rays  are  closely  apposed and  finely  jointed,  and  there are  distinct  fulcra  
above and  below. 

Squcimcttion. —The  scales  of  the  flank  are  at  least  as  deep  as  broad,  
while  those  of  the  ventral  series  are  twice  as  broad  as  deep.  They  are  best  
seen  in  the  type-specimen,  and  the  posterior  two-thirds of  the  surface  
of  each  is  ornamented  with  sparse  oblique  markings,  which  may  have  
originally  been  either  grooves or  ridges.  In  some  of  the  flank-scales  (PI.  IY,  
Pig.  7  a),  two  of  these  markings  arc  observed  ;  in  a  few  placed  most  anteriorly,  
there  are  perhaps  three,  sometimes  wavy.  The  ventral  scales  (IT.  IV,  Pig.  
7b)  have  mostly  only  one  such  superficial  mark.  The  small  diamomhsliaped  
scales  upon  the  upper  lobe  of  the  tail  have  a  single  diagonal  ridge  or  furrow,  
inclined  forwards  and  downwards;  and  upon  the  superior  margin  of  this  short  
pointed  lobe  are  a  series  of  very  large  fulcra!  scales,  passing  upwards  into  the  
small  fulcral  fringe  upon  the  edge  of  the  fin.  

Remarks.—D.  illustrans  differs  from  all  known  species  except  JD  
catopterus  in  the  comparatively  forward  position  of  the  dorsal  fin  ;  and  it  is  
readily  distinguished  from  this  species  by  the  greater  depth  of  the  trunk  and  
the  smaller  dimensions  of  the  caudal  fin.  

Eictyopyge  robusta,  sp.  nov.  
PL  111,  Pigs. 4,  5.  

!T  "“’b  to  "****  »  to.  defined,  i,  Mi.  
gXZZjy**l ,1““’  « to  t*wi»g  ...  
__
 («)  Type-specimen  (PI.  111,  pjg.  4).  

*  Quart.  Journ.  Geol.  Soc.,  Vol.  xiv,  PI.  xi,'fig.  3/  
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(b)  A  nearly  complete  trunk,  with  pelvic,  dorsal,  anal,  and  caudal  
tins. 

(c)  A  more  imperfect  trunk,  with  portions  of  the  median  fins,  shown  
in  Pl.  111,  Pig.  5.  

(d)  Head  and  trunk,  wanting  the  tail.  

(e)  Nearly  complete  fish,  wanting  the  pectoral,  dorsal,  and  anal  fins.  

General  Form.—The trunk is comparatively  deep  in  the  abdominal  
region,  and  the dorsal  contour more  arched  than  is  usual  in  Dictyopyge.  The 
head,  with  the  opercular  apparatus,  occupies  about  one-quarter  of  the  total  
length  of  the  fish  ;  and  the  snout  seems  to  have  been,  bluntly  pointed.  The  
dorsal  and  anal  fins  are  long,  and  the  former  is placed  partly  in  advance  of  
the  latter. The  upper  lobe of  the  tail  is  conspicuously  produced.  

Head  and Opercular  Apparatus. —None of  the  bony  elements  of  the  
head  and  opercular  apparatus  can  be  distinguished,  and  only  faint  impressions  
of  circumorbital  bones  exhibit  the  position  and  proportions  of  the  eye. The  
mouth  is  large  and deeply  cleft,  as  usual,  and  in  Nos.  d  and  e  appearances  
are  suggestive  of  small,  stout,  conical  teeth,  placed  in  close  series  in  the  
upper  jaw. Some  irregular  superficial  striae  are  seen  in  No.  e.  

Appendicular  Skeleton.—A  gently  arched,  slender  clavicle,  with  part  
of  a  more expanded  supraclavicle,  is  shown  in PI.  111, Pig.  5 ;  and  both  of  
these  elements  exhibit  superficial  longitudinal  striations. The  pectoral  fin,  
however,  is  not  distinct  in  any  specimen.  The pelvic  fins  arc of  moderate  
size,  each consisting  of  about  seven  rays,  and  placed  nearer  to  the  anal  than  
to  the  pectorals.  The  dorsal  and  anal  fins  are  both elongate,  and  of  about  
equal  size,  the  latter  commencing  at  a  point  nearly  opposite the middle  of  the  
former. In  the  type-specimens  distinct  fulcra  are  observed  upon  the  anal  
fin,  and  the  number  of  rays  is  about  thirty,  generally  shortening  and  more  

widely  spaced  posteriorly.  The  caudal  fin  (No.  e)  is  broad,  powerful,  and  
deeply  forked.  

Squamation. —Though  always  indistinct,  the  scales  appear  to  have  been  
superficially  ornamented  with  a  few  short  oblique ridges  or  furrows. Those  

upon the  flank  are  at  least  as  deep  as  broad,  while  those  upon  the  ventral  
aspect  are  conspicuously  broader  than  deep  ;  and  the  scales  upon  the caudal  
pedicle are  not  excessively  elongated. Appearances  in  some  specimens  are  
also  suggestive,  at  first  sight,  of  the  presence  of  a  series  of  dorsal  ridge-scales;  
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but  a  careful  examination  of  the  fossils,  and  comparison  with  the  examples  of  
Bristisomus,  which  undoubtedly  possess  such  scales,  seem  to  demonstrate  that  
in  the  species  under  discussion  the  markings  are  decepti\e,  and  due  to  
accident  in  preservation.  

Bemarks.—This  species  can  only  be  compared  with  F>.  illustrans,  from 
which  it  differs  in  the  more  robust  proportions  of  the  trunk,  and  the  greater  
extent  of  the  dorsal  and  anal  fins.  

(iii)—  Caudal  fin  diphycereal.  

Family .
—BELON  ORHY  H  CHID.32.  

Fam.  Char.—Body  long  and  slender;  snout  much  elongated  and  pointed?  
notochord  persistent,  the  bases  of  the  arches  expanded;  paired  fins  moderately  
developed;  dorsal  and  anal  fins  large,  nearly  equal,  and  opposite,  very  
remote;  caudal  fin  distinct,  symmetrical,  fan-shaped;  fulcra  minute  or  absent.  
No  continuous  squamation,  hut  sometimes,  at  least,  isolated  longitudinal  series  
of  dermal  scutes.  

Ohs.—The  typical  genus  of  this  family  (Belonorhynchus)  has  hitherto  
been  compared  with  the  Ganoid  Belonostomus *  and  the Teleostean  Belone  and  
Fistularia,  f  while  Liitken  J  and  Zittel  §  have  ventured  to  assign  it  a  place  
in  the  peculiar  Cretaceous family  of  Iloplopleuridee.  The Hawkesbury  fossils 
described below,  however,  demonstrate  that  all  these conclusions  arc founded  

upon  imperfect  evidence  ;  and  the  fish  truly  occupies  a  much  lower  position  
in  the  zoological  scale  than  at  present  supposed.  

Particularly  noteworthy,  for example,  are  the  dorsal  and  anal  fins,  
in  which  the  interspinous  hones  are  much fewer in  number  than the  
dermal  rays  they  support  (PL  IX,  Pigs.  3,4;  PL  X,  Pig.  2)—a  primitive  
character  never  retained  in  such  specialized  groups  as  the  “  Lepidosteoidei  ”  
and  the  Teleostei.  Appearances  are  also  suggestive  of  the  presence  of  a  
series  of  cartilages  at  the  base  of  the  pelvic  fins  (Pl.  IX,  Pig.  3;  PL  X,  Pig.  4),  
though  the  point  is  not  actually  proved;  and  one  example  of  B.  striolatus  in  
the  British  Museum  (P.  986)  exhibits  a  pair  of  triangular  bones  in  front  

*  11.  G.  Bronn,  “  Beitriigc  zur  triasisclien  Fauna und  Flora  der  bituminosen  Schiefer  von  Raibl  ”  Neues  
Jabrb.,  1858,  p.  12. Also  Smith  Woodward,  “Note  on  the  Early  Mesozoic  Ganoid,  Belonorhunchus  ”  Ann  Mac  
Nat.  Hist., 1888,  [6] Vol.  i,  p.  356. ' ‘ 5 
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of  the  pectoral  fins,  which  may  possibly  be  interpreted  as infraclaviculars.  
Moreover,  there  is  not  the  slightest  trace of ossification  in  the  sheath  of  the  
notochord;  and  Prof.  Cope  regards  this  character  in  Ganoids  as  a  mark  of 
very  low  degree.*  

It  is  also generally  admitted  that  the  Triassic  and  Ulitetic  Saurichthys  
is  closely  related  to Belonorhynclms ,  being  referable  to  the  same family.  
Such  being  the  case,  the  recent  discovery  of  the maxilla  of  Saurichthys 
makes  known  another  singular  feature,  hitherto  only  observed  in  one  of  the  
Crossopterygian  Ganoids  (Bolypterus) , i.e.,  the presence  of  a  considerable  
maxillary  palatal  extension.!  

Genus—BELONOBHYNCHUS,  Broun,  ISSS.  

(Neues Jalirbucli,  1858, p.  7.)  

IchthyorJiynchus,  C.  Bellottl,  in  C. Stoppani,  Studii  Gcol.  e  Pal.  Lombardia,  1557,  p.  436.  

Gen.  Char.—Upper  and  lower  jaws approximately equal  in  length,  
provided  with  few  large  conical  teeth,  and  a  close  series of  similar  but  
smaller  teeth;  mandible  very deep  posteriorly.  Head  and  opecular bones  
superficially  ornamented  with  striations. Trunk with  four longitudinal  
series  of  dermal  scutes,  one  dorsal  and  another  ventral,  and  one  smaller  pair  
laterally  placed,  supporting  the  “  lateral  line.”  

Belonoriiynciiijs  gigas, sp.  nor. 
PI.  IX,  Pigs.  1,2; PI.  X,  Pigs.  1, 2.  

Ohs.—Seven  specimens,  in  various states  of  preservation,  exhibit  all  
tl lc  most  characteristic  features  of  a  large  species  of  Belonorhynclms  attaining  
a  length  of  at  least  o*l9, and  probably  sometimes much  more. The  series  
comprises  : 

(a)  A  nearly  complete  fish  with  imperfect  fins,  the  pectorals  being  
absent,  the  anal  much  broken,  and  the  dorsal  destroyed. This  
is  the  type-specimen  and is  shown  of  six-sovcntlis  the  natural  
size in  PI.  IX,  Pig.  1. 

(h)  Imperfect  skull  and  mandible  (PI.  X,  Pig.  1). 

(c)  A  smaller  fragment  of  skull  and  mandible.  
* B.  D.  Cope,  Review  in  Araer. Naturalist, 1887,  p. 1018.  
f  Smith  Woodward,  “  On  a  Maxilla  of  Saurichthys from  the  Rhoetic  of  Aust  Cliff,  near  Bristol,”  Ann.  

Mag. Nat. Hist., 1889,  [6]  Vol.  iii,  pp.  301,  302,  PI.  xiv,  figs.  7, 8. 
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(V/)  The  greater  portion  of  the  trunk in  a  good  stale  of  preservation  
(PI.  IX,  Pig.  2),  with  the  dorsal,  anal,  and  right  pelvic  fins,  
but  with  an  imperfect  caudal.  

(e)  Pragment  of  the  middle  portion  of  the  trunk,  with  the  left  
pelvic  fin.  

(/)  Portion  of  a  very large  trunk,  probably  of  this  species,  showing  
the dorsal  and  anal  tins  (PI.  X,  Pig.  2).  

(g)  Imperfect  caudal  fin,  showing  articulated  rays  (PL  VIII,  Pig.  0). 

General  Form. —Though  not  exhibiting many details,  the type  
specimen  (PI.  IX,  Pig.  1),  shows  the  general  proportions  of  the  fish  ;  and  
the  characters  of  some  of  the  imperfect  parts  arc  displayed  in  other  examples.  
The  entire  head,  including  the  opercular  bones,  is  about  half  as  long  as  the  
trunk;  and  the  body  does not taper  until  the  commencement  of  the  dorsal  
and  anal  fins,  in  some  cases,  indeed,  having  the  appearance  of  deepening  a  
little  at  the  latter  point.  The  caudal  pedicle  is  very  narrow  and  short,  tapering,  
and  fringed  with  the  caudal  fin  in  the  usual  manner. The  absence  of  the  
pectoral  fins  in  the  type-specimen  suggests  that  they  were  small  and  delicate;  
and  the  pelvic  fins  are  moderately  powerful,  and  situated  nearer  to  the  anal  
than  to the  pectorals.  

Head  and  Opercular  Fones.—As  shown  both  in  the  type-specimen  and  
in  Xo.  b  (PI.  X,  Pig.  1),  the  skull  rapidly  tapers  in  front of  the  orbit,  and  is  
prolonged  into  a  very  slender  snout;  the  alveolar  border  is  nearly  straight;  
and  the  orbit  and  nasal  opening,  though  not  distinctly  shown,  are  doubtless  
similar  in  form,  situation,  and  proportions  to  the  corresponding  apertures  in  
the  European  species  of  Felonorhynchus

.  The  mandible  apparently  equals  
the  skull  m  depth,  and,  when  crushed,  is  nearly  similar  to  it  in  profile-outline.  
Potli  skull  and  mandible  are  externally  ornamented  by  delicate  ridges  or  
striations,  those  upon  the  cranial  roof  being  somewhat  irregular  and  con  
fused,  but  those  along  the  sides  of  the  skull  becoming  parallel,  vertically  
directed  and  passing  into  transverse  markings  upon  the  snout;  those  upon  the  hinder  portion  of  the  mandible  (Xo.  o)  exhibit  a  tendency  towards  an  
irregular  pattern. 

.  . All  6  denti
A

tion  
,

(H -  X ’ very  powerful  and  apparently  similar  
m  oth  jaws.  A  widely-spaced  series  of  very  large  conical  teeth,  with  deli-  
Zi  f7T TT’  "  PlaCe<l  abOT6  and  bcl°"  ’at  least  *  the  anterior  

'  f  the  mouth;  and  ,ietweeu  these  teeth  arc  several  smaller  cones  attaining  
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only  about  one-half  their height,  but  otherwise  of  a  very  similar  character.  
It  is  also  probable  that outside  this  dentition,  a  row of  very small  teeth  
occupies  the  extreme margin; for  in  No.  c  such a  scries is  to  he  seen,  and  
its  components  are  too small  to  be considered equivalent  to  the  lesser  teeth  
of  No.  b.  All  the  teeth  are  destitute  of  complete  sockets,  and  are  anchylosed  
to the  bone. 

The  opercular  bones  arc  not  distinctly  shown,  but  in  the  type-specimen  
there are  indications  of  an  operculum  corresponding  in  shape  and  size  to  that  
of  the  typical  B.  striolatus  from llaibl.  

Axial  Skeleton  of  Trunk.—In  every  example  of  the trunk,  there  is a  
well-marked  vacant  space  between  the  opposed  scries  of  neural  and  haemal  
arches;  and  it  may,  therefore,  be  inferred  that  the notochord  was  persistent.  
In  some  cases,  moreover,  as  in  the  originals  of  PL  IX,  Pigs.  1,2,  the  space  
between  the  two sets  of  arches has  been  much  increased  by  crushing—a  
circumstance  suggestive  of  the  same conclusion. In  the  type-specimen the  
respective  lengths  of  the  abdominal  and  caudal  regions  are  about  o*lB  and  
OTIS  ;  and  the  pelvic  fins  are placed nearly  at  the  liindcrmost extremity  of  
the  former. In  both  regions,  the  neural  arches  (PI.  X,  Pig.  2, n)  are  all  
expanded,  and  each  neural  spine  is  broad  at  its  base,  gradually  tapering  to  a  
pointed  distal  extremity.  In  the  caudal  region,  the lioemal  arches  and  spines  
(PL X,  Pig.  2,  h)  are  also  similar  to  these,  and  exhibit  complete  symmetry  
with  those  neurals  opposed  to  them In  the  abdominal  region,  a  series  of  
robust,  nearly  straight  ribs  is  conspicuous,  giving  to  imperfect  specimens  the  
false  appearance  of  a  covering  of  deep  lateral  scales,  like  those  characterizing  
the  genus  Belonostomus.  The  type-specimen  (PL IX,  Pig.  I)  exhibits  the  
ribs of the  left  side to the number  of at least  nineteen,  and it  is  not  

improbable  that  these  were  succeeded  by  others  too  little  ossified  to  be  preserved.  
Each  ill)  is  expanded  at  its  proximal  extremity,  the  successive expansions 
doubtlessly  being  more  or  less  connected  one  with  another  ;  and  this  affords  
an  explanation  of  their  regular  linear  arrangement  even  when displaced.  

Appendicular  Skeleton.—The  paired  fins  have  already  been  referred  
to—the  pectorals  as  probably  small  and  delicate,  the  pelvics  as  being  of  
considerable  size and  placed  near the  hinder  extremity  of  the  abdominal  
region.  The  latter  are also  remarkable  for  the  length  of  their  base-line.  
There  is  no  trace  of  the  basal  (“  pelvic”)  bone,  but  the  fin-rays  are  at  least  
sixteen  in  number  (Pl.  IX,  Pig.  2),  and  each  is  comparatively  broad  and  
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flattened.  The  few  most  preaxial  rays  rapidly  lengthen  to  the longest,  those  
behind  gradually  shortening;  and  although  each  is  divided  by  a  few  distant  
transverse  joints,  there  is  apparently  no  distal  bifurcation.  

Of  the  median  fins,  the  dorsal  and  anal  are  well  shown in  the  original  of  
PL  IX,  Pig,  2,  and  also  in  the  large  specimen  Xo.f  (Pl.  X,  Pigs.  2,  a,  and  d).  
In  the  first-mentioned  fossil,  each  fin  is  nearly  equal  in  maximum  depth  to  
the  breadth  of  the  trunk at the commencement  of  its  insertion; and  the 
anterior  margin  gradually  slopes  backwards  to the  summit  of  the fin,  whence  
the  height  diminishes  behind,  finally  ending  abruptly  with  the  small  terminal  
ray.  Both  fins  are  supported  by  a  series  of  robust  interspinous  bones,  much  
fewer than  the  fin-rays;  and  three  or  four  of  these  endoskeletal  elements  
appear  to be  free  in  advance  of  the  dermal  structures  (Pl.  P,  Pfig.  2,  in). All  
the  interspinous  bones,  as  well  as  the  neural  and haemal  arches are  only  
superficially  ossified,  and  the  soft  internal  cartilage  is  sometimes  replaced  by  
calcite,  while  in  other  cases  there  is  no  infilling,  and  the  part  has  consequently  
become  crushed  or  split.  The  fin-rays  are  slightly  more  than  fifty  in  number  
in  the  dorsal  fin,  and  at  least  fifty  in  the  anal;  they  are  broad  and  flattened,  
longitudinally  ribbed,  and  closely  placed  proximally,  though  slightly  diverging  
distally;  and  all  are  divided  by  several  widely-spaced  transverse joints,  
though  only  the  hinder  rays  tend  to  branch  towards the  extremities.  The  
anterior  margin  of  both  these  fins  and  the  caudal  is  formed  by  the  pointed  
extremities  of  the  successively  lengthening  rays  ;  and  there  are  no  traces  of  
fulcra,  except  in  the  dorsal  of  Xo.  f  (Pl.  X,  Pigs.  2,  d),  where  some  minute  
points  may  perhaps  be  interpreted  as  such. The  caudal  fin-rays  are  
articulated  and  bifurcate  distally  (Pl.  Till,  Pig.  6),  and  the  fin  is"  either  
very  slightly  excavated  in  the  middle  or  not  forked  (Pl.  IX,  Pig.  1).  

Exoskeleton  of  Trunk  —The  four  longitudinal  series  of  dermal  scutes  
characteristic  of  the  genus  Belonorhynchus,  are  especially  well  shown  in  the  
oiiginal  of  PL  IX,  Jig.  2.  The  scutes  of  the  median  dorsal  and  ventral  scries 
are  approximately  of  the  same  size,  and  relatively  the  largest  upon  the  caudal  
pedicle;  hut  those  of  the  lateral  line  are  very  much  smaller,  being  only  about  
one-half  the  dimensions. The  dorsal  and  ventral  scutes  are  at  least  twice  as  
hroad  as  long,  and  bi-laterally  symmetrical;  and  the  anterior  margin  exhibits  
a  wide  re-entering  angle,  while  the  posterior  margin  has  a  corresponding  
Z-shaped  projection,  thus  rendering  the  two  borders  almost  parallel.  The  
lateral  borders  of  each  scute  are  straight,  and  also  parallel  or  slightly  divci-im*  
posteriorly;  and  the  external  surface  is  marked  by  a  prominent  tubercular  
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ornamentation,  in  addition  to  an  occasional  slight  median  longitudinal  keel.  
The  scutes  of  the  lateral  lino,  though  of  smaller  size,  appear  to he  of  a  very  
similar  form,  only  differing  in  their  more  keeled  character,  due  to  the  presence  
of  the  longitudinal  perforation  ;  and  the  latter  is  well  shown  in  the  fossil  by  
the  infilltration  of  a  conspicuous  white  thread  of  calcite.  

Remarks.—R.  gig  as  may  he  distinguished  from all  known  species  of 
the  genus  by  the  relative  breadth  of  the  dorsal  and  ventral  scutes. In  size,  
it  is  almost  equalled  hv  R.  acutus*  and  R.  macroccphalus,f  and  in  the  relative  
proportions  of  the  head  and  trunk it  is  closely  paralleled  by  the  latter  species;  
but  R.  acutus  possesses  spine-shaped  dorsal scutes  (PI.  VIII,  Pig.  7),  and  in  
R.  macrocepltalus  these defences  are  not  much  broader.  

It  is  interesting  to  add  that  evidence  of  a  still  larger  species  of  Rclon  
orkynchus  occurs  in  the Kcuper  of  Seefeld,  Tyrol,  a  crushed skull  (as  pointed  
out  by  Zittelt)  being  described  by  Kner§  under  the name  of Teleosaurus 
tenuistriatus.  

Helonorhynchus gracilis, sp.  nor.  

PI.  VIIT,  Fig.  5;  PI. IX, Figs.  .3,  4;  PI.  X,  Figs.  3,  4.  

Obs.—A  second species  of  Relonorhynchus  is  indicated  by  a  fish  of  
much  more  slender  and  delicate  porportions  than  R.  gigas,  and  usually  smaller.  
Its  character  can  be  very completely  ascertained  from  llie  following  series  
of  specimens:—  

(a)  A nearly  complete  head  and  trunk,  seen  from the  ventral  aspect,  
wanting  all  the tins  except  portions  of  the  anal  and  caudal.  
This  is  the type-specimen  shown  of  the  natural  size  in  PI.  
VIII,  Pig.  5.  

(b)  Detached  head,  side  view  (PI.  X,  Pig.  3).  

(c)  The  greater  portion  of  the trunk,  side  view,  with imperfect  
pelvic  and  median  fins.  

(d)  The  greater  portion  of  the  trunk,  side  view  (PI.  IX,  Pig.  3).  
(e)  Hinder  portion  of  the  trunk,  showing  fins  (PI.  IX,  Pig.  I).  

#  Belonostomus  acutus, L.  Agassiz,  Recb. Poiss.  Foss., 1843,  Vol.  ii, Pt.  ii  p.  142, PI.  xlvii  a,  figs.  3,  4.  
Assigned  to Helonorhynchus bj K. A.  von  Zittel,  llandbuch  Palooontologio,  Vol.  iii,  p.  222.  

f  W.  Deecke,  “Fiscbo  aus  den  sclnvarzcn Sehiefern  von Perledo,”  Palreontograpbica, 1889,  Vol.  xxxv,  pp.  
127-131,  PI.  viii, figs. 1,  2.  

$  K.  A.  von  Zittel,  Handbuch  Palseontologie,  Vol.  iii,  p.  2G6.  
§  R.  Kner,  “  Nachtrag  zur  fossilen  Fauna  dor Asphaltschiefer  von  Soofeld  in Tirol,”  Sitzungsb.  math.*  

natur.  Cl.  k. Akad.  Wiss.,  18G7, Vol.  lvi, Pt.  i,  pp.  905-909,  PI.  iii.  

11a  74—90 G 
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(/)  Portion  of  the  trunk,  exhibiting 1 both  pelvic  tins  and.  a  iiag  
ment  of  the  pectoral,  preserved  in  counterpart.  

(g)  Portion  of  the  trunk,  with  a  fragment  of  the  left  pelvic  tin,  
and  the  bases  of  the  dorsal  and  anal.  

(h)  Pragment  of  large  trunk,  with  pelvic  tin  (Id.  X,  Pig.  I).  

General  Form.—As  shown  by  the  type-specimen  (PI.  VIII,  lig.  o),  
the  trunk  is  very  long  and  slender,  its  length  being  at  least  three  times  as  
great  as  the  total  length  of  the  head  and  opercular  bones. As  in  B.  gigas  
there  is  sometimes  an  indication  of  a  slight  deepening  of  the trunk  at  the  
commencement  of  the  dorsal  and  anal  tins,  though  this,  again,  may  perhaps  
be  due  to  crushing  during  fossilization.  As  in  B.  gig  as,  also,  the  pectoral  tins  
aj)pear  to have  been  small  and  delicate.  

Head  and  Opercular  Hones.—The  head  is  shown  from  beneath  in  PI.  
VIII,  Pig.  5,  and  from the  lateral  aspect  in  PI.  X,  Pig.  3. The  side  of  the  
skull  is  superficially  ornamented  by  fine  vertically  directed ridges  or  striations,  
like  those  of  B.  striolatus  and B.  gig  as  ;  and  the  mandible  is  also marked  by  
similar  striations,  curved  upwards behind,  but  mainly  extending in  the  
direction of  its  long axis. Nothing  noteworthy  can  be observed  in  the  
characters  of  the  skull  or  opercular  apparatus;  but  in  the  type-specimen  the  
mandible  is  fractured in  such  a  manner  as  to  suggest  the  presence  of  an  
elongated anterior  azygous  clement  (PI.  VIII, Pig  5,  ps.),  similar  to  that  
already  supposed  to  be  a  presymphysial  bone  in  the  B.  acutus  of  the  English  
Lias  A  The teeth  are  imperfectly  displayed,  and  exhibit  the usual  
characteristics. 

Axial  Skeleton  of  Trunk.—ln every  respect  tlie  known  specimens  of  
JB.  gracilis  agree  with  those  of  B.  gig  as  already  described,  in  demonstrating  
the  persistence  of  the  notochord  and  the  expansion  of  the  bases  of  the  neural  
and  haemal  arches. These  fossils,  moreover,  correspond  in  showing  that  the  
endoskeletal  parts  were  only  superficially  calcified  or  ossified;  and  in  some  
cases  the  crushing  during  fossilization  seems  to  have  produced  a  false  appear  
ance  of  striation  upon  the  matrix  where  the  obscure  remains  occur.  Strong  
ribs  are  seen  in  the  type-specimen  (PI.  VIII,  Pig.  5,  r),  arranged  in  about  
twenty  pairs.  

i
 )Voo^ard

-  “On  the  Mandible  of  Belonostomus  cinctus”  Quart.  Jouru.  Geol.  Soc., 1888 Vol  xliv  
p. 147  j Jrl. vix,  ng.  14. ’ ’ J 
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Appendicular  Skeleton.—Of the  paired  fins,  the  pclvics  appear  to  have  
been  the  most  powerful,  and  the  pectorals  arc  only  represented  in  one  specimen  
(No./)  by  an  imperfect  fragment.  As  shown  by  No.  c,  each  pelvic  fin  con  
sists  of  at  least  twenty  stiff  rays,  articulated  at  distant  intervals;  and,  if  this  
specimen  is  not  deceptive,  the  appendage  has  a  gently  rounded  free  margin,  
the  rays  gradually  diminishing  in  length  both  in  front and  behind  (Pl.  IX,  
Eig.  3,  and  Pl.  X,  Eig.  4).  It  is  also,  perhaps,  noteworthy  that  in  the  originals  
of  Pl.  IX, Eig.  3,  and  Pl.  X,  Eig.  4, there  is a  considerable vacant  space  
between  the  base  of  the  dermal  rays  and  the trunk.  

The  median  fins  arc  rarely  well  preserved,  but,  so  far  as  known,  they  
differ  little  in  form  and  proportions  from those  of  R.  gigas.  The  large  inter  
spinous  bones  supporting the dorsal  and  anal  fins are  well  shown  in  the  
originals  of  PL  IX,  Eigs.  3  and  4,  where  they,  perhaps,  correspond  in  number  
with  the  neural  and  haemal  spines,  but  arc  much  fewer  than  the  fin-rays  ;  
the  latter  are  at  least  fifty  in  number  in  the  dorsal  fin,  and  they  arc  all  much  
flattened,  apparently  articulated though  not  branching,  and  closely  arranged.  

Rxoskeleton  of  Trunk.—Like  the  other  species  of  the  genus,  R.  gracilis  

possesses four  longitudinal  series  of  dermal scutes—a  median  dorsal  and  a  
median  ventral  of  equal  size,  and  a  row  of  smaller  scutes on  each  side  

supporting  the  canal  of  the  lateral  line.  Each of  the dorsal  and  ventral  scutes  
(PL  VIII, Eigs.  5,  d.s.,  v.s.;  PI.  IX.  Eigs.  3  and  4;  PI.  X,  Eig.  4)  is  longer  
than  broad,  the  anterior  margin  having  a  deep  triangular  excavation,  and  the  
posterior  margin  being  acutely  pointed,  though somewhat  rounded  laterally.  
The  anterior  border  of  one  scute  is  overlapped,  as  usual,  by  the  posterior  
border of  the  one  immediately  in  front;  and  the  external  surface  of  each  
evidently  exhibits a  low  longitudinal  keel,  though  traces of  superficial  
tuberculations  are  only  discernible  in  one  specimen,  No.  g. It  is  also  
interesting  to  observe  that  in  one  fossil  (PI.  X,  Eig.  4)  there  is  an  appearance  
of  bifurcation of  the  ventral  series  of  scutes  in  the  region  ol  the  pelvic  fins,  

resembling  the  loop-arrangement  surrounding  the  “  anal-grubo”  in  R.  slrio  
latus  (PL  X,  Eig.  5)  already  made  known  by  Kner.*  

Remarks.—This  species  is  distinguished  from  its  nearest  known  allies,  
R.  gigas  and  R.  macrocephalus ,  by  the  form  of  the  scutes  and  the  relatively  
greater  elongation  of  the  trunk.  

*R.  Kner,  Sitzungsb.  math.-natur. Cl.  k.  Akad. Wiss., 18G6, Vol.  liii,  I’t.  i,  p.  194,  11. vi,  fig.  j. Iho  
present  Writer has  been  able  to  confirm this  determination  by  an  examination  of  the  original  specimens  m  the  
Geol. Reichsanstalt at Vienna. 
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B.  Ganoids,  in  which  the  dorsal  and  hssmal  interspinons  bones  are  equal  in  number  
to  the  opposed  dermal fin-rays.  

FamiIy—SEMIONOTIDJE.  

Fam.  Char.—Body  fusiform  or deep,  with  enamelled  rhombic  scales  ;  
head  with well-developed  membrane-bones,  externally  enamelled;  mouth 
small,  and teeth  conical  or  styliform. Upper  lobe  of  tail  very  slightly  
produced,  Ein-fulcra  usually  prominent.  

Genus— SEMIONOTUS,  Agassiz,  1813.  

Semionotus
, Agassiz,  Tech.  Poiss.  Poss.,  1843,  Vol.  ii,  Pt.  i,  p.  222.  

Ischjpterus,  Egerton,  Quart.  Journ.  Geol.  Soc.,  1847, Yol.  iii,  1847,  p.  277.  
Gen.  Char.—Body  elegantly  fusiform;  scales  of  the flank  not  more  

than twice  as  deep  as  broad,  those  of  the  ventral  aspect  equilateral  or  broader  
than deep;  dorsal  ridge-scales  present,  but  no  ventral  series.  Teeth  small,  
conical,  and  somewhat  spaced.  Paired  fins  moderately  developed  ;  dorsal  fin  
very  large,  arising  near  the  middle  of  the  back and  partly  opposed  to  the  

,  caudal  fin scarcely  forked. Eulcra  prominent  upon  all  
the  fins.  

Obs. The  scientific  definition  of  this  genus  lias  only  become  precise  
through  the  gradual  progress  of  research  since  Agassiz’s  original  description.  
Tor,  as  pointed  out  by  Prof.  Oscar  Eraas,*  the  type-species,  S.  leptocephalus,

 
does not  pertain  to  the  same  genus  as  the  best  preserved  of  the  other  
specimens  described  under  the  name  of  Semionotus ;  and  it  appears  certain  
that  the  original  example  of  the  species  just  mentioned  belongs  to  the  genus  
JPholiclophorus. f  The  second  Agassizian  species,  S.  Bergeri,  is  th  us  commonly  
regarded  as  the  type;  and  the  American  Triassic  fishes,  named  Ischypterus  by  
Egerton,  only  differ  from  this  form  m  the  slightly  greater  development  of  the  
fin-fulcra—a  feature  of  not  more  than  specific  value.  

The  genus  is  essentially  characteristic  of  early  Mesozoic  times—notably  
of  the  Trias  and  Kinetic;  and  most  of  the  species  assigned  to  Semionotus  
lorn  the  Lias  and  later  deposits  are  erroneously  determined.  

*O. Fraas,  “Ueber  Semionotus,”  Wiirtt  Jahresh  lUi  vli - 
c

~“
  

p.  401 .+  "ooa TOnl
,  “Vertebrate  Palaeontology  iu^eCoSeS^uLtn.,»Geol.  Mag.  [3]  1888,  Vol.  

v,
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Semionotus  australis,  sp.  nov,  
Pi.  VI,  Pig.  2.  

Obs.—A  single  imperfect  specimen,  wanting  the  head  and  anterior  
portion  of  the  trunk,  seems  to  pertain  to  a  typical  species  of  Semionotus

,  and  
is  shown  of  the  natural  size.  

General  Form.—The  trunk  is  as  deep  as  in  the  most  typical  members  
of  the  genus,  the maximum  depth  being  probably  contained  not  more  than  
three-and-a-half  times  in  the  total  length;  and  the  tail  exhibits  the  usual  
robust  proportions.  The  dorsal  fin  is  distinctly  larger  than  the  anal,  though  
scarcely  so  well-developed;  and  this  arises  opposite  a  point  immediately  behind  
the  insertion  of  the  pelvic  fins.  

Appendicular  Skeleton.—Of  the  paired  fins,  only  the  pelvics  are  pre  
served,  these  being  small  and  consisting  of  not  less  than  four  elongated  rays.  
The  dorsal  fin  is  evidently  in  part  destroyed  behind,  but  exhibits  fifteen  rays  
between  its origin  and  a  point  opposite the  origin  of  the  anal;  while  the  
latter  fin,  so  far  as  preserved,  consists  of  nine  well-separated  rays.  Tulcra  
are  distinct  upon  the anterior  margin  of  each  of  the  fins,  though  relatively  
small  and  stout,  except  at  the  base  of  the  dorsal  and  caudal;  and  all  the  fin  

rays  are  of  the  ordinary  robust,  articulated,  and  distally-bifurcating  type.  

Squamation. —The scales  of  the  anterior  portion  of  the  flank  are  notably  

deep,  many  being  twice  as  deep  as  broad;  and  the  lateral  line  was  evidently  
well-marked,  though  the  state  of  preservation  of  the  fossil,  exhibiting the  
lateral  line  of  both  sides,  does not  permit  of its  precise  course  being  traced.  
The  dorsal  ridge-scales  are  destroyed.  

jßemarks.—In the  form of the trunk,  this  species  most  nearly  
approaches  S.  Bergeri *  but  is  readily  distinguished  by  the  smaller  fin-fulcra,  
the  less  extent  of  the  dorsal  fin,  and  by  the  depth  of  the  principal  flank-scales.  
In the  last-named  feature  it  also  appears  to  differ from  all  other  described  
species,  except  S.  Nilssoni,  f  and  this  is  characterized  by  a  much  deeper  
trunk. 

Semionotus  tenitis,  sp.  nov.  
Pi.  VI,  Pig.  3.  

Ohs. —A second  well-marked species  of  Semionotus  occurs  in  the  
Hawkesbury  beds,  as  indicated  by  two  imperfectly  preserved  examples,  of  
which  one  is  shown of  the natural size.  

*  See  especially  J.  Striiver,  Zeitsch.  deutsch.  geol.  Ges.,  1564,  Vol.  xyi,  pp.  305-321,  PI.  xiii,  ligs. 1,3,  4.  
t  L.  Agassiz,  liech.  Poiss.  Foss.,  1543, Vol.  ii, Pt.  i,  p,  229,  PL  xxvii  a,  figs.  1-5.  
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General  Form.—Tlie  body  is  remarkably  elongated,  the  maximum  
depth  being  contained  more  than four  times  in  the  total  length.  The  head  
and  opercular  apparatus  occupy  about  one-fourth  of  the  total  length;  and  
the  dorsal  tin  is  very  high,  the  length  of  the  anterior  ray  almost  equalling  the  
depth  of  the  trunk  at  its  point  of  insertion.  

Appendicular  Skeleton.—The  pectoral  fins  are  placed  well  above  the  
inferior  margin  of  the  flank,  the  remains  of  about  six  or  eight  rays  of  
one  tin  being  distinguishable  in  the  type-specimen.  The pelvic  fins  in  each  
fossil  are  unfortunately  destroyed; and  only  the  anterior  margin  of  the  
dorsal  is  preserved.  Very  little  of  the  latter  is  seen  in  the  type-specimen,  
but  the  anterior  ray  seems  to  he  unbroken  in  the  second  example under  dis  
cussion,  and  the  dimensions  of  the fin  thus indicated  are  shown by  the  
dotted  line  (PI.  VI.,  Pig.  3).  The  anal  fin  is  evidently  opposed  to  the  hinder  
portion  of  the  dorsal,  and its  anterior  rays are  also  much  elongated,  their  
length  being  equal  to  the  depth  of  the  caudal  region  at their  point  of  
insertion.  The  caudal  fin  is  of  the  usual  proportions,  and  consists of  more  
than  twenty  bifurcating  rays. The  fulcra  upon  the  anterior  margin  of  each 
of  the  median  fins  are  large  and  conspicuous,  but  remarkably  slender. 

Squamation. —As in  S.  australis  described  above,  the  scales of  the 
middle  of  the  anterior  portion  of the  flank  are  twice as  deep  as  broad; 
and  at  the  extremity  of  the  caudal  pedicle,  small  diamond-shaped  scales  
distinctly  cover  an  abbreviated  upper  lobe.  

Remarks.—This species  is  distinguished  by  the elongation  of  the  
body,  the  depth  of  the  flank-scales,  and  the  extreme  tenuity  of  the  large  fin  
fulcra. In  the  relative  length  and  slenderness  of  the  trunk,  it  is  only 
equalled  by  S.  elongatus  *  from  the  Kcupcr  of  Stuttgart,  and  this  species  
differs  considerably  in  the  characters of  its  squamation.  

Genus  PBJSTISOMUS,  gen.  nov.  
Gen.  Char.—Body  comparatively  deep,  but  fusiform;  three  or  more  

series  of  the  flank-scales  vertically  elongated;  a  dorsal  and  ventral  series  
of  prominent  ridge-scales.  Teeth  large,  styliform,  in  close  series. Paired  
fins  moderately  developed;  dorsal  and  anal  fins  remote,  the  former  partly  
opposed  to  the latter;  caudal  fin  robust,  scarcely  forked.  Small  fulcra  
present  upon  all  the fins.  

*O. Fraas,  “  Ueber  Semionotua,”  Wiirtt.  Jahresh,, 1861,  Yol.  xvii,  pp.  93,  95,  PI. 1,  figs.  4,  5. 
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Obs.—This  is  an  interesting  genus,  most  nearly  related  to  Semionotus  
and  Fapedius ,  and  in  some  respects  intermediate  between  these  two  forms.  
The  long  styliform  teeth,  and  certain  obscurely  recognizable  features  in  the  
head,  are  most  suggestive  of  D  ape  dins  ;  and  the  depth  of  the  trunk  nearly  
approaches  that  of  some  of  the  species  of  the  last-named  genus. The  dorsal 
ridge-scales,  however,  and  the proportions  of  the  median  tins,  more  resemble  
corresponding  features  in  Semionotus;  though  this  well-known  genus is  
distinguished  by  its  dentition,  the  absence  of  ventral  ridge-scales,  the  slight  
vertical  elongation  of  the  flank-scales,  and  the  greater  development  and  more  
forward position  of  the  dorsal  tin.  

In  the  vertical  elongation  of  the  tlank-scales,  JPristisomus  may  also be  
compared  with a  Liassic  genus,  Nothosomus

,  described  by Egerton  ;*  but  
in  every  other  known  feature  of  importance  these  two  generic  types  arc  
distinct.  

PMSTISOMUS  GRACILIS,  Sp. UOV.  
PI.  Y,  Pig.  1  ;  PL  VI,  Pig.  1  ;  PI.  VIII,  Pig.  1. 

Obs.—The  typical  species,  P.  gracilis, is  so  well  represented  by  
a  single  complete  trunk,  that only  two  other  specimens  need  be referred  
to  for  the  determination  of  the  characters  of  the  head,  while  a  third exhibits  
the  dorsal  and  anal  fins  in  unusual completeness.  These  fossils  may  be  
enumerated  thus:— 

(a )  Type-specimen,  shown  of  the  natural  size  in  PI.  Y, Pig  1.  

(b)  Somewhat  more  slender  fish,  exhibiting  the  head,  but wanting  
the  paired  fins.  

(c)  An  imperfect  specimen,  showing  part  of  the  head  and  opercular  
apparatus  (PI.  VI,  Pig.  1).  

(d)  An  imperfect  specimen  with  well-preserved  median  fms  (PI.  
VIII,  Eig.  1). 

General  'Form.—The  trunk  is  gracefully  fusiform,  the  maximum  
depth  being  contained  more  than  two-and-a-half  times  in  the  total  length.  
The head  is  triangular  and  the  snout  pointed, and  the  distance from  the  
extremity  of  the  snout  to  the  posterior  margin  of  the operculum  is  not  more 
that  one-quarter  of  the  total  length. The  dorsal  and  anal  fins  are  almost  
of  equal  size,  with  a  short  base-line  and  much elevated.  

*  “Figs,  and  Descrii>.  Brit.  Org.  Remains/’  Mem. Geol.  Survey,  Gt. Brit., 1858, Dec.  ix,  No.  0.  
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Head  and  Opercular  Apparatus.—The  proportions  of  the  head  and  
opercular  apparatus  are  shown  in  No.  b,  but  the  only  examjde  exhibiting  the 
faintest  details  of  structure  is  the  imperfect  specimen,  No.  c  (PI.  VI,  Pig.  1).  
The  roof  of  the  skull  is  extended  by  membrane  bones  well  over  the  oper  
culum  ;  the  orbit  is  large,  and  the  two  postero-superior  elements  of  the  well  
developed  sub-orbital  ring  are  evident.  The  preoperculum  appears  to  have  
been absent,  and  the  operculum  and suboperculum  have  a  short  antero  
posterior  measurement;  the  precise  position  of  the suture  between  the  
two  latter  elements  is  uncertain,  though  it  is  probably  the  lower  of  the  
two  transverse lines  indicated  in  the  figure.  

Appendicular  Skeleton.—Portions  of  the  paired  fins  are preserved  
in  the  type-specimen  (PI.  V,  Pig  1), both  exhibiting  much  elongated  
slender  rays  ;  and the pelvic  fins are  placed  much  behind  a  point  half  
way  between  the  opercular  apparatus  and  the  anal  fin.  As just  mentioned,  
the  dorsal  and  anal  fins  (PI.  Y,  Pig.  1;  PI.  VIII,  Pig.  1)  are  almost  equal  in  
size,  and  the  former  arises  slightly  in  advance  of  the  latter;  the  length  
of  the  longest  rays  in  the  anal  is  greater  than  the  extent  of  the  base-line,  
v  bile  in  the dorsal  the  same  is  almost  the  case;  and  in  the  first-mentioned  
An  fhcre  are  twelve  or  thirteen  rays,  while  in  the  dorsal  this  number  is  only  
exceeded  by  one  or  two.  The  caudal  fin  is  beautifully  preserved  and  slightly  
foiked,  consisting  of  about  sixteen  to  twenty  rays;  and  its  upper  and  lower  
margins,  like  the  anterior  margins  of  the  dorsal  and  anal,  are  fringed  with  
delicate  fulcra.  The  fin-rays  are  well  spaced,  and  in  all  the  fins  they  appear  
to  be  closely  articulated  and  soon  bifurcating.  

O 

Squamcition.—The  scales  of  two  series  upon  the  middle  of  the  anterior  
portion  of  the  flank  are  in  part  four  times  as  deep  as  broad,  and,  as  shown  by  

°* line  traverses  the  uppermost  of  these,  
[ m  m§“  eaab  scale  llne flually  in  the  ordinary  manner. Above  and  below  
tlie  two  principal  series  just  mentioned,  the  scales  are  much  deeper  than  
broad  m  two  other  series,  and  it  is  only  towards  the  extremity  of  the  caudal  
region  that  they  appear  to  become  equilateral.  The  sharply-pointed  dorsal  
and  ventral  ridge-scales  are  also  distinctly  recognizable.  

Memarkg.  Prom  the  species  described  below,  P.  gracilis  is  distinguished  by  ds  more  slender  proportions,  and  tl,e  great  elevation  of  the  dorsal  and  anal  
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Pristisomus latus,  sp.  nov. 
PL  V,  Pigs.  2,  4.  

Obs. —Several  specimens  indicate  tlie  occurrence  of  a  comparatively  
deep-bodied  species  of  Pristisomus

,  and  tlie  following  three may  be  selected  
for  special  notice  :  

(a)  The  type-specimen,  wanting  the  caudal  pedicle  and  fin,  shown  
of  the  natural  size  in  PI.  V,  Pig.  2.  

(b)  A  more  imperfectly  preserved  fish,  wanting  the  head  and  paired  
fins (Pl.  Y,  Pig.  3).  

(c)  Imperfect  fish,  with  well-displayed  pectoral  fin  (PI.  V,  Pig.  4).  
General  Form. —The  trunk  is  comparatively  high,  the  maximum  depth  

being  contained  only  two  and  a  half  times,  or  less,  in  the  total  length. The  
head  is  triangular  and  the  snout  pointed,  and  the  distance  from  the  extremity  
of  the  snout  to the  posterior  margin  of  the operculum  is  contained  slightly  
more  than  lour  times  in  the  total  length.  The  dorsal  fin  is  considerably  
longer  than  the anal  and  not  remarkably  elevated,  and  the  caudal  fin  is  
apparently  small.  

Head  and  Opercular  Apparatus.—ln  the  type-specimen  (PI.  V,  Pig.  
2)  the  dentary  bone  is  seen  to  be  robust,  and  the  close  array  of  styliform  teeth  
is  displayed  ;  but  no  other  details  are  recognizable,  nor  is  any  other  specimen  
more  satisfactory.  

Appendicular  Skeleton.—The  paired  fins  are  placed  well  upon  the  sides  
of  the  trunk;  each  of  the  pectorals  exhibiting  not  less  than  nine  robust  rays 
of  considerable  length  (PI.  V,  Pig.  4),  and  the  pelvics  being  much  smaller,  
with  at  least  six  rays in  the type-specimen. The  pelvic  pair  is  placed  nearer  
to  tlie  anal  than  to  the  insertion  of  the  pectoral  pair;  and  the  dorsal  and  anal  
are  opposed in tlie  ordinary  manner. The  dorsal  fin  exhibits  seventeen  rays 
in  the  type-specimen,  and  the  length  of  the  longest  is  much  less  than  that  of  
the base-line. Tlie  anal  fin,  which  appears  to be  complete  in  No.  b  (PI.  V,  
Pig  3)  is  more  elevated  than  the  dorsal,  comprising  about  fourteen  rays ;  but  
its  longest  ray scarcely  exceeds  the  length  of  its  base-line.  Tlie  caudal  fin,  if  
complete  in  No.  b  (PI.  V,  Pig.  3),  is  relatively  small,  exhibiting  twenty-two  
rays;  and  the  anterior  margins  both of  this  and  the other  median  fins  are  
provided  with  prominent  fulcra,  with  a  few  of especially  large  size at  the  
base. A  few  interspinous  bones  in  the  anal  of  No.  b  are  seen  to  correspond  
in  number  with  the  opposed  fin-rays.  

11a 74—90 H 
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Squamation. —The  scales  are  best  exhibited  in  the type-specimen  (PI.  
V,  Pig.  2),  which  shows  two  very  deep  series  upon  the  middle  of  the  anterior  
portion  of  the  flank,  the  vertical  measurement  of  the  deepest being  a  little  
more than three  times  their  antero-posterior  dimension.  Above  and  below  
there  is  also  another  remarkably  deep  series  ;  and  the  only  scales  as  broad  as  
deep  are  those  upon  the  dorsal  and  ventral  aspects  of  the  abdomen,  and  upon  
the  caudal  pedicle  behind  the  dorsal  and anal  fins. The  dorsal  and  ventral  
ridge-scales  arc  conspicuous.  

Remarks.—This  species  is distinguished  by  the  depth  of  the  trunk,  
the  small  size  of  the  head,  and  the  relative  length  of  the  dorsal  iln.  

PIIISTISOMUS ciiassus,  sp.  nov.  
PI.  V,  Pigs.  5-7. 

Obs.—The  principal  characters  of  a  very  robust  species  with large  
scales  are  illustrated  by  the  following  specimens:—  

(a)  Type-specimen,  wanting  the  dorsal  fin  and  the  upper  lobe  of  the 
tail,  shown  of  the  natural  size  in  PI.  V,  Pig.  5. 

(b)  Head  and  incomplete  trunk,  partly  shown  of  the  natural  size  
in  PI.  V,  Pig.  6.  

(c)  Trunk,  wanting  the  head  and  paired  fins,  the caudal  region  
being  shown  of  the natural  size  in  PI.  V,  Pig.  7.  

(d)  Imperfect  fish,  showing  squamation.  
(<?)  Imperfect  large  fish. 

General  Form—  Compared  with  the  typical  species,  the  trunk is  
elongated  and  robust,  the  greatest  depth  being  contained  about  three  times  
in  the  total  length.  The  head  is  large,  and  the  distance  between  the  extremity  
of  the  snout  and  the  posterior  margin  of  the operculum  is  at  least  one  
quarter  of  the  total  length.  The  dorsal  fin  is  much  elevated,  being  as  high  
as  long;  and  the  caudal  fin  is  large.  

Head  and  Opercular  Apparatus.—The  head  in  the  original  of  PI.  V,  
hig.  6,  exhibits  a  few  points  of  interest,  and  suggests  that  there  was  a  certain  
amount  of  ossification  in  the  ehondrocranium,  as  in  Hapedius.  Membranc  
hones  are  also  well  developed,  the  roof  being  protected  with  thick  plates,  and  
a  slender  hone,  like  the  parasphenoid,  lying  across  the  orbit. The  mouth  is  
small,  with  closely  arranged  styliform  teeth,  two  being  comprised  within  the  
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space  of  a  millimetre; and  eacli  of  these  teeth  has  a  stout  basal  portion,  
becoming  suddenly  slender  at  about  its  middle.  The  bones  of  the  opercular  
fold  have  a  small  antero-posterior  measurement,  but  it  is  almost  impossible  to  
distinguish the limits  between  the  different  elements;  the  operculum,  
however,  is  probably  at  least  twice  as  deep as  broad,  and  the  suboperculum  
half  the  size,  as  suggested  by  the  type-specimen  (Pl.  V,  Pig.  5).  

Appendicular  Skeleton. —All  the fin-rays  arc  very robust  and  closely  
articulated,  and  fulcra  are  always  distinct.  The  paired-fins  seem  to  be  inserted  
close  to  the  ventral  margin;  and  the  pelvic  pair  is  well  developed,  each  fin  
having not  less  than  six  or  seven  rays,  and  its  point  of  insertion  not  being  
much  nearer  to  the  anal  than to  the  insertion  of  the  pectorals.  In  the  original  
of  PI.  Y,  Pig.  7,  the  dorsal  fin  exhibits  fourteen  rays,  the  length  of  the  longest  
equalling that of  the  base-line  as  preserved  ;  and  the  anal  fin  is  much  smaller,  
with  only  twelve  or  thirteen  rays. The powerful  caudal  fin  is  slightly  forked, 
and  comprises  not  less  than  sixteen  rays. 

Squamation.—As  usual in  the genus,  the  scales  of  two series  upon  
the  middle  of the flank are  much  vertically  elongated,  while  the  series  
immediately  above,  and  two  scries  below,  arc  also remarkably  deep. The  
lateral  line  crosses  the  superior  third  of  the  upper  oL*  the  deepest  flank-series.  

Remarks.—The  large  size  of  the  head  and  the  robust  proportions  of  
P.  crassus  render  even  imperfect  examples  at  once  recognizable.  

Genus—CLETTIOtOLEPIS,  Eger  ton,  1861.  

(Quart.  Journ. Geol.  Soc.,  vol. xx.,  p.  3.)  

Gen. Char. —Head small; snout  acute  ;  trunk very deep  ;  the  
dorsal  and  anal  fins  remote  and  opposite;  dorsal  margin  in  advance  of  the  
fin  considerably  arched,  ventral  margin  in  advance  of  the  fin  more  gently  
arched;  caudal  pedicle  short,  the  upper  lobe  scarcely  produced;  caudal  fin  
slightly  forked;  pectoral  fins  large  ;  pelvic  fins  present;  scales  deep,  
united  by  a  peg-and-socket  arrangement  of  the  anterior  thickened  margin;  
the  scries between  the  dorsal  and  anal  fins  sharply  turned  forwards  for  a  short  
space above  and  below;  ridge-scales  present  both  dorsally  and  ventrally.  

Obs.—This  genus  was originally  founded  by  Sir  Philip  Egerton  ( loc.  
cit.)  upon an  imperfect  specimen  discovered  in  the  Hawkesbury  rocks  oi.  
Cockatoo  Island,  and  was naturally  compared  with  the  late  Palaeozoic  genus.  
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JPalceoniscus,  from the  Permian  of  Europe.  At  first  sight,  the  resemblance  
is  certainly  striking;  and  the  Australian  genus  was  originally  placed  in  the  
family  of  Pycnodontidse,  at  that  time  considered to  include  fishes  of  the  
Platysomid  type. A  later  discovery,  however,  in  the  Stormberg  beds  of  South  
Africa,*  has  shown  that  Cleithrolepis  is  nearly  related  to  Tetrcigonolepis  (an  
ally  of  Dapedius) ,  differing  both  in  the  structure  of  the  head  and  the  tail  from 
the  Platysomidse.  As  shown  in  the  accompanying  restoration  of  the  type-  

species,  based  upon  tlic  fossils  described  below,  tbe  tail  is  almost  liomocercal—  
certainly  as  much  so  as  in  tlic  existing  Lepidosteus;  and  no  preoperculum  
can  be  distinguished.  So  far  as  recognizable,  there  is  a  narrow  regular  ring  of  
circumorbital  membrane-bones,  in  addition  to  distinct  suborbitals;  and  it  
seems  evident,  though  not  absolutely  proved,  that  each  ray  of  the  dorsal  and  
anal  fins  was  originally  supported  by  a  separate  interspinous  bone. At  the  
same  time,  it  may  be  noted  that  the  large  relative  size  of  the  suboperculum,  
and  the  small  dimensions  of  the  operculum,  are  unparalleled  among  known  
Dapedioids,  while  characteristic  of  Platysomids;+  and  the  peculiar  forward  
inflection  of  the  scales  at  the  base  of  the  dorsal  and  anal  fins  is  unique  in  the  
former  group,  though  well  known  at  least  in  the  anal  region  of  the  type  
genus  of  the  latter.  The  singular  elevation  of  the  dorsal  margin  in  advance  
of  the  dorsal  fin  is  also  most  suggestive  of  fishes  of  the  Platysomid  family.  

Notwithstanding  the  great  number  of  individuals  contained  in  the  
present  collection,  it  does  not  appear  possible  to  recognize  with  certainty  
more  than  a  single  species—that  first  described  by  Egerton  under  the  name  
of  C.  (Jmnvlaim though  one  imperfect  specimen  may  perhaps  indicate  a  

•-  **>*«  •»  *.  ««!;..  Trane.  EoJ.  So,  Edinb.,  
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second  form. Only  one  other  member of  the  genus  has  yet  been  definitely 
determined,  namely,  C.  Extoni,  from  the  Stormberg  beds  of  Ilouxville,  
Orange  Pree  State,  South  Africa;*  and  although  it  is  not  impossible  that 
fragments  of  close  allies  are  already  known,  both  from  the  Trias  of  India,  f  
and  the  Keuper  of  England,  J  further discoveries must  be awaited  before  

any  definite  statement  can  be  formulated.  

Cleitiirolepis  granulatus,  Eger  ton.  
Plate  YII; Plate  VIII, Figs.  2,  3. 

Cleitiirolepis  granulatus,  Egerton,  Quart.  Journ.  G-eol.  Soc.,  1861, vol.  xx, p.  3,  pi.  i,  figs.  2,  3.  

Ohs.—Of:  the  numerous  examples  of  this  species,  the  following  may  
he  selected  as  illustrating  its  main  structural  features,  so  far  as  they  are  
distinguishable  : 

(a)  Small  fish,  wanting  the  pelvic  fins  (PL  YII,  Pig,  1).  
{h)  A  small  slab  of  rock,  in  counterpart,  displaying  two  imperfect  

individuals  of  larger  size,  one being  shown  in  PL  YII,  Pig.  2, 
and  the  head  of  the  other  in  Pl.  YII,  Pit?.  3.  

(c)  Complete  trunk,  with  parts  of  the  head and  fins,  a  portion  of  
the  abdominal  region  shown  in  PL  YII.,  Pirn  4.  

o 
J O 

(cl )  Large  specimen,  showing  the  position  of  the  pelvic  fins  and  
well-preserved  median  fins  (Pl.  YII,  Pig.  5).  

(e )  Two  associated  fragmentary  fishes,  one  exhibiting  the  squama  
tion  between  the  dorsal  and  anal  fins  (Pi.  VIII,  Pig.  3).  

(/) Specimen  showing  the position  and  proportions  of  the pelvic  
fins  (Pl.  VIII,  Pig.  2).  

(a)  Two  associated  imperfect  fishes,  one showing  the  dorsal  serrations  

(Pl.  YII.,  Pig  7).  

([h ) Imperfect  fish,  exhibiting  a  fewr  details  of  the  squamation,  six  
scales  of  the  anterior  portion  of  the  lateral  line  being  shown  of  
the  natural  size  in  Pl.  YII,  Pig  G.  

(i)  Large  imperfectly  preserved  fish,  OTI in  length  from the  

posterior  edge  of  the  clavicle  to  the  extremity  of  the  caudal  

pedicle.  
*  Smith  Woodward, loc.  cit.  
f  TetragonoJepis analis, Egerton,  Pal.  Indica,  1878,  Scr.  4,  Vol.  i,  Pt.  2  p.  5,  PI.  iii,  fig  1.  
£  Dipteronoius  cyphus,  Egerton, Quart.  Journ.  Geol.  Soo.,  1851,  Yol,  x,  pp.  369-371,  Id.  xi.  
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General  Form.—Though  a  fish  of  the  form  of  that  now  under  discus  
sion  is  naturally  much  distorted,  in  most  cases,  when  buried  in  sediment,  the  
study  of  a  large  series  of  specimens  seems  to  reveal  approximately  its  normal  
proportions.  The  original  of  PI.  VII,  Pig.  1,  may  perhaps  be  taken  as  a  
typical  example  to  exhibit  the  form  of  the  trunk,  while  the  original  of  PL  
VII,  Pig.  5,  determines  the  proportions  of  the  caudal  pedicle  and  fin. The  
head  occupies  a  little  more than  one-fiftli  of  the  total  length  of  the  body  
(exclusive  of the  caudal  fin),  and  its  height  at  the  anterior margin  of  the  
operculum  is  contained  slightly  more than  two-and-a-half  times in  the  
maximum  depth  of  the  trunk. The  dorsal  fin arises  at  the commencement  
of  the  posterior  third  of  the  trunk  ;  and  the  dorsal  margin  in  advance of  this  
is  so  much  arched  that,  about  half-way  between  the  fin  and  the  head,  the  
maximum  depth  of  the  trunk  equals  its  extreme  length  from  the  back  of  the  
clavicle  to  the  base  of  the  caudal  fin.  The pectoral  fins  are  very large,  and  
the  jielvic  fins  are  placed  about  half-way  between  the  head  and  the  anal  fin,  
while  the  ventral  margin  immediately  in  advance  of  the  latter  perceptibly  
bulges  downwards. The  caudal  fin  is  relatively  large  and  powerful.  

Head  and  Opercular  Apparatus.—The opercular  bones  and  the  
external  elements  of  the  head,  PL  A  11, Pig.  3,  exhibit  a  granular  ornamen  
tation,  but  little  can  be  discovered  of  details.  The  orbit  is  well  marked,  
being  surrounded  by  superficial  membrane  bones,  forming  apparently  a  
narrow  circumorbital  ring,  bordered postero-inferiorly  by  large  suborbitals  
(so.)  between  which  the sutures  are  usually  indistinct.  The  membrane-bones  
of  the  cranial  roof  are  continued  backwards  by  a  large  plate  extending  
prominently  above  the  operculum;  and  between  it  and  the  latter  element  
tlieie  is  sometimes  a  space  that  may  have  been  occupied  by  a  chain  of  bones,  
such  as  has  been  supposed  to  occur  in  C.  Hxtoni  *  The  operculum  [op.)  is  
only  half  as  large  as  the  suboperculum  (s.  op.),  and  almost  triangular  in  
shape,  owing  to  the  absence  of  the  postero-superior  angle  ;  the  sub-operculum  
equals  the  operculum  in  width,  but  is  twice  as  deep  ;  and  beneath  the  last  
named  bone  there  are  three  or  four  stout  brancliiostegal  rays  (hr.)  sometimes 
distinctly  observable.  The  preoperculum  was  presumably  absent,  there  being  
scarcely  space  for  it  in  its  ordinary  situation  ;  and  no  traces  of  an  interopeiN  
culum  can  be  recognized.  

Appendicular  Skeleton.—Several  specimens  exhibit  portions  of  a  loim  
slender  clavicle  (PI.  VII,  Pig.  3,  d)  and  a  supraclavicle;  but  none  of  the  

#  Smith  Woodard, loc.  cit,  p.  141,  PI.  vi,  fig.  7.  
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bones  oi  the  pectoral  arch  arc  sufficiently  displaced  and  exposed  for  precise  
description.  The  pectoral  fin  is  very large,  and  placed  upon  the  side  of  the  
trunk  slightly  below  the level  of  the  lower  margin  of  the  suboperculum.  In  
the  -  original  of  PL  VII,  Pig.  1,  not  less  than  twelve  or  thirteen  rays  can  be  
counted,  spreading  distally,  and  being  at  least  equal  to  the  head  in  length.  
The  pelvic  fins  (Pl.  VIII, Pig.  2)  were  evidently  smaller,  though well  
developed  for  a  fish  of  this  type.  

Of  the  median  fins  (PL  VII,  Pig.  5),  the  dorsal  is  longer  than  the  
anal,  but  relatively  less  elevated;  and  the  posterior  points  of  termination  of  
these  fins  seem  to  correspond,  the  anal  thus  arising  further  back than  the  
dorsal. In  each fin,  the  rays  gradually  diminish  in  length  backwards,  and  
are  most  widely  spaced  posteriorly;  they  are  about  seventeen  in  number  in  
the  dorsal, and  not more than twelve  in  the  anal. Both  in  these fins and  in  

the  caudal,  the  rays  are  stout,  exhibit  numerous  articulations,  and  begin  to  
bifurcate  at  a  considerable  distance  from  the  distal  extremity,  and  the  fulcra  
upon  the  anterior  margin  are  prominent.  The  caudal  fin is  well  shown  in  
PL  VII,  Pig.  5,  being  very  large  and  powerful,  consisting  of  twenty-four  to  
twenty-six  rays,  widely  spread,  and  slightly  forked  ;at  its  base  also  are  a  few  
large  fulcral  scales, both  above  and  below.  

Squamation.—Though  individual  scales  arc  rarely  distinguishable,  the  
general  characters  of  the  squamation can  he  well  determined. Sir  Philip  
Egerton  has  already  pointed  out  that the  scales  are  deep,  superficially  granu  
lated,  and  united  together  by  a peg-and-  socket arrangement  of  the  anterior 
thickened  margin. It  is  now possible  to  add  some  interesting  information  

concerning  their  variation  and  disposition. The  lateral  line  is prominently  
marked  in  specimens  sufficiently  well  preserved  (not  in  PI.  VII,  Pigs.  1 and  
2),  by  its  perforation  of  a  horizontal  series  of  scales  almost  along  the  middle  
line  of  the flank  ;  and  in  one  specimen (No. h)  these  scales  towards  the  
posterior  part  of  the  abdominal  region  are  seen  to be  five  or  six times  as  deep  
as  broad,  with  the  perforation  marking  the  lower  limit  of  the  superior  third  
or  slightly  above  the  middle  point  (PI.  VII,  Pig.  6).  The  scales  above  and  
below  this  series  are  also  much  deeper  than  broad,  except  near  the  dorsal  and  
ventral  margin;  and  upon  the  caudal  region,  at  the  point  of  origin  of  the  
dorsal  fin,  the  vertical  series  of  scales  are  rapidly  narrowed,  though-  in  some 

specimens  this  feature  is  evidently  emphasised  by  distortion  during  fossili  
zation. Moreover,  to a depth  of  about  0 005  from the  base  both  on  the  
dorsal  and  anal  fins,  the  series  of  scales are  distinctly  displaced from tlieir  
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normal  direction  and  trend  forwards  (PL  VIII,  Pigs  2  and  3).  There  is  also  
an  unconformity,  so  to  speak,  between  the  scales  immediately  beneath  the  
pectoral  fin  and  the  ordinary  series  of  the  flank.  In  a  triangular  area  behind  
and  beneath  the  clavicle  (PL  VII,  Pig.  4),  extending  along  the  ventral  aspect  
to  a  point  below  the  middle  of  the  longest  pectoral  ray,  the  scales  trend,  
downwards and  forwards in  slight  curves  of  which the  concave  aspect  is  
anterior  ;  and  these,  like  the  normal  scries  behind,  are  terminated  below  by  
prominent  ridge-scales. This  ventral  armature  is  well seen in  several  
specimens,  and  evidently  implies  that  the  lower  portion  of  the  abdomen  was,  
during  life,  broad,  for  each  scale  consists  of  a  right  and  left  half,  apparently  
meeting  at  a  very  obtuse  angle  in  the  median  line. The  dorsal  margin  of  
the  trunk  is  similarly  provided  with  ridge-scales,  but  in  this  case  much  more  
acutely  compressed  from  side  to side. In  badly  preserved  specimens this  
superior  margin  thus  appears  curiously  serrated  (Pl.  VII,  Pig.  7),  and  there  
is  sometimes  a  deceptive  series  of  forwardly  directed  denticulations;  but  when  
the  scales  are  distinguishable,  those  of  the ridge  are  seen  to  correspond  in  
number  with  the  normal  series  of  the  flank,  none  being  crenulated,  and  each  
giving  rise  to  only  one  backwardly-turned  point.  

Remarks.—So  far  as  known,  the  South  African  species,  C.  Extotii,  
seems  to  be  very  closely  related  to  the  type-species  thus  described. It  agrees  
well  in  the  form  and  proportions  of  the  trunk, and  it  may  be  that the  
differences  in  the  proportions  of  the  fins  are  due  to  imperfect  preservation.  
In  the  dorsal  and  anal  fins  of C.  JExtoni

,  however,  a  number  of  the  anterior  
rays  are  much  more  closely  arranged  in  comparison  with  those  that  follow  
than  is  the  case  in  C.  granulatus.  

Cleithuolepis [?  ALTUS,  Sp.  nov.~\  
Plate  VIII,  Pig.  4.  

Ols.—As already  mentioned,  a  single  specimen  in  the  collection  is  
referable  to  a  form  of  Cleithrolepis  with  a  deeper  trunk  than  that  of  the  
normal  C.  granulatus. This  fossil  is  shown  of  the  natural  size  in  Pl.  VIII,  

’  tind,  apart  from  its  shape,  it  is  also  interesting  as  exhibiting  
feeble  impressions  of  the  scales,  which  have  been  carefully  traced  by  Mr.  
Percy  Highley,  and  somewhat  emphasised  in  the  drawing.  

Ihe  arched  dorsal  margin  of  the  trunk  in  this  unique  specimen  is  
much  more  angulated  than  usual,  and  the  maximum  depth  (0*098)  exceeds 
the  distance from  the  posterior  margin  of  the  operculum  to  the  end  of  the  
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caudal  pedicle  probably  by  not  less  than one  centimetre.  The  lateral  line  

proceeds  from the  level  of  the upper  margin  of  the  operculum,  and  is  
gradually  arched,  assuming  a  mesial  position  upon  the  flank  between  the  
dorsal  and  anal  fins. It  crosses  the  superior  half  of  a  vertically-elongated  
scries  of  scales,  nearly  six  times  as  deep  as  broad  anteriorly;  and  both  above 
and  below  this there  are  other  scries of  considerable  depth.  The  dorsal  

ridge-scales  in  advance of  the  “apex”  of  the trunk  (PL  VIII,  Pig.  4a)  are  
twice  as  broad as  many  of  those  behind;  and  the  former display  the  
characteristic  superficial  granulation.  

Family —PHOLIDOPHOMD.®.  

Fam.  Char. —Body  elongated  or  fusiform,  with enamelled  rhombic  
scales;  head  with  well  developed  membrane  bones,  externally  enamelled;  
gape  wide,  and  teeth  conical,  usually  small;  snout  not produced.  Upper  
lobeof  tail  externally  inconspicuously  or  very  slightly  produced.  Pin-fulcra  
minute.  

Genus—PUOLIDOPUOBUS, Agassiz,  1843.  

(Reel.  Poiss.  Loss.,  vol.  ii,  pt. i,  p.  271).  

Gen. Char.—Body  fusiform,  usually  elongated  ;  tail  externally  homo  
cereal,  caudal  fin  forked  ;  snout  obtuse  ;  teeth minute;  dorsal  fin  short,  but  
moderately  developed,  larger  than  the anal,  and  arising  above  or  shortly  
behind  the  pelvic  fins  ;  pectoral  fins  small  or  moderately  developed.  Scales  
deeper  than  broad  upon  the  flank;  no  continuous  series  ol  ridge-scales,  but  
one,  two,  or  three  large  plates  usually  present  in  advance  of  the  median  fins.  

Ohs.—As  remarked,  especially  by  Zittel,"  several  extraneous  species  
were  originally  referred  to  this  genus,  and  its  l  imits  have  thus  been  somewhat  
unscientifically  extended. Only  a  single  character,  however,  that  might  
possibly  be  deemed  of  generic  value,  separates  one  form  ol  Hawkesbury  fish  
from  the  typical  species,  P.  JBechei. f  namely,  the  origin  oi  the  dorsal  fin  
posterior  to  a  point  opposite  the  pelvic  pair,  thus  rendering  it  partly  opposed  
to  the  anal.  This  character  alone  does  not  appear  sufficient  for  the  erection  
of  a.  distinct  genus  ;  and  avo  therefore  venture  to  record  the  occurrence  ol  a  
new  species  of  Fholidophorus  in  Ncav  South  Wales,  more  especially  as  Mr.  
William  Davies  t  has  lately  ascribed  to  this genus  a  Purbeckian  fish  having  
its  dorsal  fin  in  precisely  the  same  remote  situation.   

*  K.  A.  von  Zittel,  Handbucli  der  Palrcontologie,  1887,  Vol.  iii,  pp.  214-216.  
f  L.  Agassiz,  Ilecli.  Poiss.  Foss.,  1843,  Vol.  ii,  pt.  i, p.  272,  PI.  xxxix, figs.  1-4. „  
+W.  Davies,  “On  a  New  Species  of  PhoUdophoms  from  the Pin-beck  Beds  of  Dorsetshire,  Gcol.  1  «ig  

-1887,  [3]  Vol.  iv, p.  338,  PL  x,  fig.  1  (P.  brevis). 
lift  74 —90 I 
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PIIOLIDOPIIORUS  GrREGrAMUS,  Sp.  nOV.  

riate YI,  Pigs.  G-10. 

Ohs.—The small  fishes of  this  species  arc  among  tlic  commonest of  
the  Ilawkesbury  fossils, and  seemed  to  have  lived  and  died  in  considerable  
shoals. About  seven  specimens  may  be  selected to  elucidate  all  the  main  
points  in  their  structure,  except  the  osteology  of  the  skull,  of which  little  
can  he  discerned. 

(a) The  type-specimen,  the  trunk being  preserved  in  counterpart.  
This  is  shown of  twice  the  natural  size  in  PI.  VI,  Pig.  6,  and  
is  associated on  the  same  slab  with  two  smaller  examples.  

(b)  A more incomplete  smaller  specimen,  shown of twice the 
natural  size  in  PI.  YI,  Pig.  7.  

(c)  A  still  smaller,  more  elongated  fish,  shown  of  twice  the  natural  
size  in  PI.  YI,  Pig.  8.  

(d)  Head  and  anterior  portion  of  trunk. 

(c)  Imperfect  head  and anterior  portion  of  trunk,  the  head  being  
shown  of  twice  the  natural  size  in  PI.  YI,  Pirn  10.  

(/)  A  small  elongated  fish,  wanting  the  fins;  the  head shown  of  
twice  the  natural size  in  PI.  YI,  Pig*.  9.  

(0 )  kour  associated  small  fishes  upon  one  slab,  with  a small  
'Dictyopyge.  

General  harm.  As  shown by  the  figures,  there  is considerable  
\  a  nation  in  the  proportions  of  the  individuals  assigned  to  this  species;  hut  
it  does  not  appear  possible  to  discover  any  characters  by  which  they  can  be  
further  separated.  The  original  of  Tig.  Bis  much  smaller  and  more  elongate  
than  the  type,  but  is  partly  connected  with  it  by  No.  b  (Tig.  7);  and  in  two  
instances  these  forms  are  associated  upon  one  slab  of  rock,  as  if  they  formed  
part  of  the  same  shoal.  It  may  also  be  noted  that  in  the  original  of  Tig.  8  
the  dorsal  and  anal  fins  are  depressed,  while  there  are  signs  of  post-mortem  
compression;  and  an  individual  equally  slender,  upon  the  slab  No.  g ,

 
exhibits  the  tail  as  widely  spread  as  that  of  the  type. The  head,  with  the  
opercular  apparatus,  does  not  occupy  more  than  about  one-fifth  of  the  total  
length  of  the  fish;  the  fin-rays  are  robust,  and,  in  the  median  fins,  spaced  
considerably  apart;  and  the  dorsal  fin  is  large,  arising  opposite  the  space  

°  MGen  tllc  Pelvic  Pair  an d  the  anal,  and  partly  opposed  to  the  latter.  
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Head  and  Opercular Apparatus. —The head  is  short  and rounded,  
and  the snout  not  produced  to  a  point.  The  orbit  is  large,  the  mouth  of  
moderate  size,  and  the  lower  jaw stout.  As usual,  the  exposed  surfaces  
of  the  bones  are  mostly  destroyed,  but there  are  indications  of  an  ornament  
consisting  both  of  small  tubercles and  stripe. Of  the cranial roof-hones,  
only  the  frontals  are  displayed  in  impression  (PL  VI,  Pig.  9),  and  these arc  
very  suggestive  of  the  corresponding  elements  of  the  European  Tholido  
phorusr''  Por  nearly  half  of  their  extent  posteriorly  they  are relatively  
broad,  but  the outer  lateral  margin  of  each  rapidly  curves  inwards  in  front,  
and  the  anterior  third  of  the  hone becomes  narrow. Unless appearances  in  
No.  d  are  deceptive,  the  maxilla  is  long  and gently  curved,  exactly  as  in  
the  typical  Tholidophorus  ;  and  it  also  bears a  scries of  minute,  conical,  
pointed  teeth. In  the mandible,  the dentary  bone  is  large  and broad,  but  
its  dentition  is  not  clearly distinguishable. The  post-orbital  bones  are  large,  
at  least  two  being  well  shown  in  No.  e  (Pl.  VI,  Pig.  10)  ;  and  the  upper  of 
these  is  quadrangular,  about  as  long  as  deep,  while  the  antero-inferior  angle  
of  the  lower  is  so  much  produced  forwards as  to make  it  appear  almost 
triangular. There  is also  a  mark  round the eye  in  this  fossil,  which  may  
be either  a  narrow,  regular,  circumorbital  ring,  or  merely  an  ossified  sclerotic  

capsule. The  opercular  bones  are narrow,  but  the  divisional  line  between  
the  operculum  and  sub-operculum  is  not  very  distinct;  this  appears,  how  
ever,  to  bo  oblique,  and  would  thus  correspond  with  that  of  the  typical  
Pholidophorus.  

Axial  Skeleton  of  Trunk.—There  is  distinct evidence  of  the  persistence  
of  the  notochord,  and  this  is  hut  very slightly  produced  upwards  at  its  
hinder  extremity  to form  a  superior  caudal  lobe. The  neural  and  haemal  
arches must  also  have  been  imperfectly  ossified,  for  nothing  can  he  discerned  
as  to  their  form  and  proportions,  even  where  the  scales  are  removed.  

Appendicular  Skeleton. —In  tlie  pectoral  arcli  the  clavicle  is  slender,  
and  longitudinally  striated,  at  least  in  its  lower  portion;  and the  type  
specimen  (PL  VI,  Pig.  G)  exhibits  indications of  two  ol  the  large  post  
clavicular  scales.  The  pectoral  fins  are  moderately  powerful,  each  consisting  
of  about  eight  or  nine  rays,  the  first  four  or  five  especially  stout,  and  the  
remainder  more  delicate  and  closely  arranged  (IT.  VI,  Pig.  6). The  pelvic  
fins  are  small,  each  consisting  probably  of  not  more  than  live  or  six  rays;  

*  L.  Agassiz,  Tome cit,,  Pt.  i,  p.  286,  PI.  xlii  a,  fig.  5  (Pholidophorus  minor '  
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and  they  are  placed  about  half-way  between  the  pectorals  and  the  anal,  
though  generally  nearest  to  the  latter.  

The  median  fins  are  large  and  powerful,  all  consisting  of  a  few  strong, 
widely-spaced  rays,  articulated  and  bifurcated  distally. In  front  of  each  
there  arc  three  or  four  small  polished  rays,  to he  regarded  as  representing  
fulcra;  and  in  the  dorsal and anal  fins  the  number of  supporting  inter  
spinous  bones  exactly  corresponds  to  that  of  the  ordinary  rays.  The  dorsal  
fin  is  larger  than the  anal,  the  one  comprising  not  less  than  twelve  rays  and  
the  other  only  about  eight  ;  and  the  latter  commences  at  a  point  opposite  
the  middle  of  the  former. The  caudal  fin  lias  the  appearance of  being  
somewhat  excavated,  but  it  was  probably  not  deeply  forked. The upper  lobe  
of  the  caudal  pedicle  is  atrophied,  and  the  number  of  rays is  about  fourteen.  

Squamcition. —The  large  rhombic  scales  with  which  the  fish  is  covered 
appear  to  have been  originally  thick  and  enamelled,  but  they  are  generally  
much  abraded,  and  both  dorsally  and ventrally  upon  the caudal  region  they 
are  nearly  always  destroyed. None  exhibit  any  traces of serrations upon  
the  posterior  margin. Those  of  the  flanks  are  best  shown  in  No.  b (PI.  VI,  
Pig.  7),  and  as  far  back  as  the  origin  of  the  anal  fin  at least,  four  horizontal 
series  are  much deeper  than long. The  scales of  the lateral  line are  
deepest,  and  the  “line”  itself  crosses  each  of  these  obliquely nearest  its  
upper  extremity,  producing a prominent  ridge.  There  is  one  series of  
vertically-elongated  scales  above  the  lateral  line,  and  two  can  be  distinguished  
below;  and  the  few series  placed  dorsally  and  ventrally  comprise  smaller  
scales  of  more  equilateral  form. There  are  no  ridge-scales,  except  imme  
diately  in  front  of  the  median  fins. One  or  two  large  oval scales  occur  in  
front  of  the  dorsal;  there  are  three  both  on the  upper  and lower  margin  
of  the  caudal  pedicle;  and  a  small  fish  on  the  slab  with  the  counterpart  of  
the  type-specimen,  exhibits  two  (or  perhaps  three)  others  in  advance of  
the anal.  

Remarks.—Prom  all  species  of  similar  proportions  P.  gregarius  is  
distinguished by  the  remote  situation  of the  dorsal  fin.  

Genus—PELTOPLEUIIUS,  Kner,  1860.  

(Sitzungsb.  math.-naturw. Cl.  kongl.  Akad.  "Wiss.,  vol.  liii,  pt.  i,  p.  180.)  
Gen.  Char

.—Body  deeply  fusiform;  tail externally  liomocercal;  
caudal  fin  forked;  snout  obtuse;  teeth  minute.  Paired  fins  feebly  
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developed;  dorsal and  anal  fins  small  and  short,  the  former  at  least  in  part  
opposed  to  the latter,  though  usually  arising  in  advance  of  this. Scales  of  
the  flank  in  one  [or  three]  deep  series;  dorsal and  ventral  scales  nearly  
equilateral;  ridge-scales  absent.  

Obs.—This  interesting  genus  lias  hitherto  been  discovered  only  in  the  
Keuper  of  Paibl,  Carinthia,*  and  of  Secfeld,  in  the  Tyrol,  +  and  it  is  some  
what  doubtful  whether  we  are  now  justified  in  recording  its  occurrence  in  
the  ITawkesbury  beds  of  New  South  Wales. In  the  Survey Collection,  
however,  there  is  a  small  species,  which,  so  far  as  can  be determined,  only  
differs  from the  typical Feltopleurus  in  the  character  added to the  above  
definition  in  square  brackets. It  is  perhaps  contrary  to  analogy  to  permit  
such  an  extension  of  the  genus;  but,  under  any  circumstances,  the  Ilawkes  
bury  fish  is  closely  related  to  the  European  type  just  mentioned,  and,  awaiting  
further  discoveries,  it  may  he provisionally  placed  here.  

Peltopletjrtjs  (?)  dueius,  sp.  nov.  

PI.  VI,  Pigs.  4,  5.  

Obs.—Erom an  extensive  series  of  specimens, the  following  may  be  
selected  as  characteristic  and  comparatively  well  preserved  : —•  

(a) Type-specimen,  wanting  the  pectoral  fins,  shown  of the  natural  
size  in  PI.  VI,  Eig.  4. 

(b) Imperfect  fish, displaying the  squamation,  shown  of  twice the  
natural  size  in  PI.  VI,  Eig.  5.  

(c)  A  smaller  fish, apparently  of  more  slender  proportions.  

General  Form.—Some  examples  of  the  fish are  a  little  more  elongated  
than  others, but  the  differences seem to  be  mainly due  to  post-mortem  
distortion.  The  type-specimen  probably  displays  the  original proportions,  
and in  this  the  caudal  pedicle is  short  and  slender,  and  the  maximum  depth  
of  the  abdominal  region  is  contained  about  three  times in  the total  length  of  
the fish. The  head  and  opercular  apparatus  occupy  considerably  less  than  a  
quarter  of  the total  length.  The dorsal fin  is  somewhat  larger  than  the  anal,  
and  arises  just in  advance  of  the  latter.  

*  P.  splendens,  R. Kner,  Sitzungsb.  math.-naturw.  Cl.  k.  Akad.  Wiss.,  1866, Vol.  liii, Pt.  i,  pp.  180-183,  
PI.  iv,  fig.  3.  

tP.  hamilis,  R.  Kner,  ibid, ,  1867, Vol,  lvi,  Pt.  i,  p.  904,  PI.  1,  fig.  2. 



48  

Head  and  Opercular  Apparatus.—There is  nothing  worthy  of  remark  
concerning  the  hones  of  the  head,  few  sutures  being  distinguishable.  The  
orbit  is  large  and  bordered  postero-inferiorly  in  the  usual  manner  with  broad  
suborbitals;  and  the  slender  jaws seem  to have  been  provided  with  minute  
teeth.  The  opercular  apparatus  is  equal  in  width  to  the  posterior  suborbitals;  
and  either  the  operculum  or  suboperculum  is  at  least  twice  as  deep  as  broad.  

Appendicular  Skeleton.—The  paired  fins  seem  to have  been  very  small  
and  delicate,  for  the  pectorals  are  in  every case  destroyed,  and  only  traces  of  
the  joelvic  pair  are observed  in  the  type-specimen  (Pl.  VI,  Pig.  4). The  
latter  are  placed  nearer to  the  anal  fin  than to  the  probable  insertion  of  the  
pectorals.  The  dorsal  fm  arises  very  slightly  in  advance of  the  anal,  with  
eleven  rays  in  the  type-specimen;  and  the length  of  the  longest  anterior  ray  
equals  half  the  depth  of  the  trunk  at  its  insertion. The  anal  fin  also exhibits  
ten  or  eleven  rays,  and  is  evidently  at  least  as  elevated  as  the  dorsal,  though  
with  a  shorter  base-line. The  caudal  fin  is  not  completely  jneserved  in  any  
specimen,  but  it  consists  of  not  less  than  sixteen  rays,  and  was  probably  
somewhat  forked. In  advance of  each  of  the  median  fins there are  slender 
basal  fulcra,  continued  as  a  very  minute  fulcral  fringe  upon  the  anterior  ray;  
and each  of  the  rays  is  broad  and  divided  at  distant  intervals  by  transverse 
joints,  while  there  is  usually  a  distal  bifurcation.  

Squamation. —The  scales  are  best  displayed  in  an  impression  shown  
of  twice  the  natural  size  in  PL  VI,  Pig.  5.  The  principal  portion  of  the  
flank  is  occupied  by  three  deep  series,  of  which  the  uppermost  is  traversed  by  
the  lateral  line  (PL  VI,  Pig.  4),  and  above  and  below  are  two  or  three  small  
series  of  nearly  equilateral  diamond-shaped scales,  such  as  also  predominate  
towards  the  end  of  the  caudal  pedicle.  

IRemarks.  So  far  as  can  bo  determined  from  the  foregoing  description,  
it  will  be  obseived  that  the  Australian  species  only  differs  essentially  from  
the  typical  JPeltopleurus  in  the  single  series  of  deep  flank-scales  being  
represented  by  tlnee  series.  In  this  respect  it  approaches  JPholidophorus ,

 
and  other  features  also  are  suggestive  of  the  latter  genus.  The  trunk,  
however,  in  the  species  now  under  consideration  is  deeper  than  is  usual  in  
JPholidophorus,  the  opercular  bone  already  described  is  most  nearly  paralleled  
by  the  operculum  of  JPeltopleurus,  and  there  are  apparently  no  large  azygous  
scales  in  front  of  the  median  fins,  such  as  characterize  JPholidophorus

,
 We  

therefore  venture  to  assign  the  fish  only  a  provisional  generic  position.  
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Genus non  det. 

PI.  VI,  Figs.  11, 12.  

The  imperfect  anterior portion  of  a  small  elongated  fisli  is  shown  of  
the  natural  size  in  PI.  VI,  Pig.  11,  and  a  few  of  the  scales  are  enlarged  five  
times in  PI.  YI, Pig.  12. The specimen,  however,  is too imperfect  
for  generic  determination,  and  it  is  only  noticed  to point  out  the  possibility  
that  it  may  indicate  the  occurrence  in  the  Hawkesbury  beds  of the  genus  
JPtycholepis ,  Agassiz.  The  gape  of  the  mouth  is  evidently  wide;  the  suspen  
sorium  is  slightly  oblique  ;  and  the  body  is  covered  with  small,  narrow scales,  
difficult  to  interpret  in  the  impression,  but  probably  somewhat  as  represented  
in  the  enlarged  figure. A  few rays  of  the  pectoral  fin  are  preserved,  while  
the  pelvic  fin  consists  of  very delicate  rays,  and  seems  to  have  an  extended  
base-line. If  the  fossil  does  not  represent  an  ally  of  Ptycholepis,  it  probably  
pertains  to some  fish  of  the  type  of  Dictyopyge.  
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III—CONCLUSION.  

As  the  result  of  the  researches  detailed  in  the foregoing  Memoir,  the  
Dish-fauna  of  the  Ilawkesbury  beds  at  Gosford  may  be  tabulated  as  follows  : 

Selachii.  

Genus  non  det. 

Dipnoi.  

Gosfordia,  gen.  nov,  
„ truncata,  sp.  nov.  

Ganoidei.  

PAL^ONISCIDiE.  

Myriolepis,  Egerton. 

„ Clarkei,  Egerton.  
„ latus,  sp.  nov.  

Apateolepis,  gen.  nov.  
„ australis,  sp.  nov.  

CATOPTERIDiE.  

Dictyopyge,  Egerton.  

„ symmetricus,  sp.  nov.  
„ illustrans,  sp.  nov.  
„ robustus, sp.  nov.  

BELONORHYNCHID2E.  

Belonorhynchus,  Broun.  
V gigas,  sp.  nov.  
„ gracilis,  sp.  nov.  

SEMIONOTIDiE.  

Semionotus,  Agassiz.  

„ australis,  sp.  nov.  
„ tenuis,  sp.  nov. 

PristisoniUS,  gen.  nov.  
„ gracilis,  sp.  nov.  
„ latus,  sp.  nov.  
„ crassus, sp.  nov. 

Cleithrolepis,  Egerton. 
» granulatus,  Egerton. 
)> (?)  altus,  sp.  nov.  
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PHOLIDOPHORIDÆ.  

Pholidopfrorus,  Agassiz.  

~ gregarius,  sp.  nov.  
(?)  PeltopleurilS,  Kner.  

„ (?)  duMns,  ftp-  nov.  

An  examination  of  this  list  at  once  demonstrates  that  the Fauna  is  of  

early  Mesozoic  age,  and  as  only  one rhombic-scaled  ganoid  with  a  semi  
heterocercal  tail  (.Acentrophorus l )  has  hitherto  been  discovered below  the  
Trias,  it  will  suffice to  institute  comparisons  with the  known  Fisli-faunas  of  
Triassic,  Rhaetic,  and  Liassic  date.  

Little  is  known  of  the  fossil  fishes  of  the  Lower  Trias  (Bunter)  of 
Europe,  only  two  species  ( Dictyopyge  rhenana ,  and  Semionotus  alsaticus)  
having  been  definitely  determined  from  the  valley  of  the  Rhine.2 From  the  
Muschelkalk  and Lettenkolile,  however,  numerous  species  are  more  or  less  
satisfactorily  described. In  addition  to  teeth  of  Selachians  and  the  Dipnoan 
Ceratodus

,  Agassiz 3 described  many  fragmentary  remains  of  Ganoids  from  
the  Continental  Muschelkalk. 11.  von  Meyer,4  P.  Gervais, 5  E.  E.  Schmid/’  
and  others made  similar  contributions.  W.  Dames 7  has  considerably  extended  
our  knowledge  of  Griyrolepis,  Colobodus,  and  iSerrolepis,  besides  adding  a  
previously  unknown  Lcpidosteoid  genus,  Crenilepis ;  and  quite  lately  W.  
Deecke8  has  described an  extensive scries of  fishes from the  Muschelkalk 

of  Perledo,  on  the  Lake  of  Como,  already  briefly  noticed  by  Bellotti. 9  

In  the  European  Upper  Trias,  or  Keuper,  fossil  fishes  are  still  more  
numerous and  have  been  described from  various  localities  in  England,  Ireland,  
and  Germany,  from  Seefeld  in  the  Tyrol,  and  from  Raibl  in  Carinthia.  Species  
of  Dictyopyge ,

10  Semionotus, 11  and  a  Dapedioid  genus,  Dipteronotus,
1' 2 are  

I  R.  11. Traquair, Quart.  Journ.  Geol.  Soc.,  1877,  Vol.  xxxiii, pp.  562-565.  
3  W.  Deecke,  “  Fische  aus  dem Buntsandsteine  des  Rheinthales,”  Palseontographica, 1889, "Vol. xxxv, 

pp.  98-108,  PI.  vi, tigs.  1, 11. 
3  L.  Agassiz,  Recherches  sur  les  Poissons  Fossiles,  1843, Vol.  ii, passim.  
4  H. von  Meyer,  “Fossile  Fische  aus  dem Muschelkalk von  Jena, Querfurt  und  Esperstadt,’ and  

“Fische,  etc.,  aus  dem Muschelkalk  Oberschlesiens,” Palaeontographica, 1849,  Vol. i.  
5  P. Gervais,  Zoologie  et  Palbontologie  Francaises,  Ist.  edit.  1552.  
6  E.  E.  Schmid,  “Die  Fischzahne  der  Trias  bei  Jena,”  Nova  Acta  Acad.  Cass.  Leop.-Car.,  1861,  Vol.  xxix, 

No.  9. 
7  W.  Dames,  “  Die  Ganoiden  des  deutschen  Muschelkalks,  ”  Pal.  Abhandlungen, 1888,  Vol.  iv, pt.  2.  
8  W. Deecke,  “Fische  aus  den  sclxwarzen  Schiefern  von  Perledo,”  Palseontographica,  ISS9,  \  01.  xxxv, pp.  

110-133,  with  figs.  
9  C. Bellotti,  “  Descrizione di  Alcune Nuove  Specie  di Pesci Fossili  di Perledo  e  di  Altre  Localita  

Lombarde,”  in  A.  Stoppani,  “  Studii  Geol.  e  Paleont.  Lombardia,”  1857,  pp.  419-438 (without figs.)  
10 Dictyopyge  superstes,  Egerton sp.  
II  E.  T.  Newton, “On the  Remains  of  Fishes  from the  Keuper of  Warwick  and  Nottingham,” Quart.  

Journ. Geol.  Soc.,  1887, Vol.  xliii,  pp.  537-539,  PI.  xxii, figs. 1-8. 
13  Sir  Phillip  Egerton,  “On  a  Fossil  Fish  from  the  Upper  Beds of  the  New Red  Sandstone  at  Broms  

grove,” Quart.  Journ.  Geol.  Soc.,  1854,  Vol. x,  pp. 367-371,  PI.  xi. 
11a  74—90 K 
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known  from  the  English  Keuper  ;  and  Dictyopyge  catopterus
1  occurs  in  beds  

of  corresponding  age  at  Tyrone,  Ireland.  Four  species  of  Semionotus 2
,  and  

one of  Dictyopyge*,  are  recognized  in  the  German  Keuper,  w  hile  Delono  
rhynchus  probably  occurs

4
;  and  the  deposits  both  of  Ilaibl  and  Seefeld  are  

very prolific,  as  shown  by the  well-known  memoirs  of  Kner.  ’ 

In  the  United  States,  the  Trias  of  the  Connecticut  Valley,  and  of  
Newr  Jersey  and  Virginia,  also  yields  fossil  fishes  of the  genera  Dictyopyge 
Catopterus 7  Semionotus  (.Ischypterus ),8  Diplurus ,

!)  and Dtycholepis V)
;  and  

a  single  imperfect  specimen  from  Virginia  pertains  to a  deep-bodied  fish,  
perhaps  related  to  Dapeclius.  

In  South  Africa, the Karoo  Formation  has  furnished  a  few  fossils  
referable  to the  genera  Semionotus,11  Cleithrotepns  D  and  undescribed  Pahro  
niscidfe;  and  the  early Mesozoic  Koto  Group of  India  yields  Lepidotus ,  
Dapeclius,  Tetrctgonolepis ,

1:!  and  possibly  Cleithrolepis,
u  while  the  Maleri  

beds  of  the  same  country  add  teeth  of  Ceratodus}'  

The fossil  fishes  of  the  Kinetic  beds  are  mostly  known  only  by  
detached  teeth  and  scales,  described  by  Agassiz  (op.  cit .),  Meyer  and  Plienin  
ger,

I ''  Quenstedt, 1 *  and  others,  from the  bone-beds  of  Gloucestershire  and  
\\  iirtemberg.  Species  of however,  and  a  closely  allied  genus,  
Legnonotus ,

1!)  are  determined  by  Egerton  from  the  it!colic  of  Aust  Cliff,  near  
1 See  R. JL  lracpiair,  Quart,  Jourit.  Geol. Soc., 1877, "V  01.  xxxiii, pp.  565-567.  
I  Semionotus  Bergeri,  Agassiz;  S.  Kapffi,  O.  Fraas  ;  8.  serratux,  0.  Fraas;  and  S.  elonoatu*.  0.  Fraas.  

Dictyopyge  social/,*,  Berger, sp.  
I  Portions  of mandible  in the  Stuttgart  Museum. 

i 
at
 si^’i?ner’ionPfe: Us?.he  ‘. ler  bitumin( 'sen  Schiefer  von Raibl  in Karntlien,”  Sitzuugsb.  math,  naturw.  FI.  

1 °L PP’ pis.  i-vi. “Nachtrag zu  den  fossileu  Fischen  von  Raibl,”  /bid.  186 (  \olly,  Ptipp JB-/22,  with  plate. “Die  fossilen  Fisclie  der Asphaltschiefcr von  Seefeld  in  
livol  *6«j.,.186C,  Vol.hv,  Pt.  ipp  303-334,  Pis.  i-vi.  “Nachtrag zur  fossilen  Fauna  der  Asphaltscldefer 
von  Seefeld  in  lirol,” ibid.,  1867,  Vol. lvi,  Pt.  i, pp.  898-913,  Pis.  i-iv.  

®  Dictyopyge  macrura, W.  C.  Redfield  sp.  
f, 7  Catopterus  graciles,  J.  H. Redfield,  Ann.  New  York  Lyceum  Nat  Hist., IS4B,  Vol.  iv.  p.  37,  PI.  i.  
A and  (  .  parmlus,  W.  C.  Redfield,  Amer. Journ.  Sci.,  1841,  \'ol.  xli  p.p.  27-28. C  lledfiddi  Lgerton,  Quart.  Journ.  Geol.  Soc.,  1847,  Vol.  iii  p.  278. 1  p n/.ajuuut,  

a  ‘n-6  
z

Sir  P
/

hilli -P  E gerton >Qwart.  Journ.  Geol.  Soc.,  1847,  Vol.  iii  p.  277  ;  and  ibid.,  1850,  Vol.  vi  p  8  ■  Diplurus  longicandatus,  J.  S.  Newberry, Ann.  New  York  Acad.  Sci.,  1879  Vol  i  p  127 
1 

1  tijcholepi s'  Marshi,  J.  S.  Newberry,  ibid.,  p.  127. ’ ’ 
II Semionotus  capensis,  A.  S.  Woodward.  
12 Cieithrolepis Bxtoni,  A.  S.  W  oodward.  

4,  No.  2. Egert° n
’  “°n  Solne  Eemains  of  Ganobl  Wishes  from the  Deccan,”  Pal.  Indica,  1878,  Ser.  

’ 4 Tetragonokpis  analis,  Egerton, ibid.,  p.  5,  PI.  iii,  fic/.  1.  
Pal.  Indira, Ser.''4°Noh

2
GelraS  C"al° dm

’  ,vitl ‘  sP“ i » l  reference  to  tho  Fossil  Teeth  fonn.l  at  MaMi.”  
“  *:r<tz m  Palao,“ ol°Sie  "urttemhergs,”  1844,  

pp. am *  P- Egerto1’’  Mem
-  Geol '  Smr.,  Ot.  Brit.,  1855,  Dec.  viii  No.  7,  

19  Egerton,  ibid.,  No.  7,  pp.  4,5,  PI.  vii,  figs  9-12  



53  

Bristol;  another  Pholidophorus  is  known  from  Germany 1

;  and  a  skull  of  
Ceratodus  was  discovered in  1886 in  the  lllimtic  of  Austria. 2  

The  most  prolific  of  the  fisli-bearing  horizons  of the  Lias  is the  
well-known  lower  division  of  Lyme  Legis,  Dorsetshire,  with  its  equivalents  
in  other  parts  ol  England.  Here,  indeed,  nearly  all  the  principal  Liassic  
genera  are  so  well  represented  that reference  need  not  lie made to  any  
corresponding  Eauna  elsewhere. In  addition  to several Selachians and  
Chimseroids,  and  one Sturgeon  ( Chondrosteus ),  there  are  four  genera  and  
species  of  Palmoniscidae, 3  at  least  one genus  of  Ccelacanthidm,4  and  a  single  
species  of  the remarkable  .Belanovhynchus;'  Semionotus is absent, 0  but  
Dapedius 7 (including  Amblyurus s),  Lepidotus

,

9  Pholidophorus ,

lu  Pitgnat  has, 11  
including Conodus, 1 11'1 Ueterolepidotus ,

13  and  Lissolepis,u  and Ptycholepis 1,1  
represent  the  early  Lepidosteoids;  a  species  of  Mesodon 10  belongs  to  the 
Pycnodontidfc  ;  Pachycormus 17  points  towards  a  higher  type  of  fish  organiza  
tion  ;  and  Leptolepis 18  is  the  forerunner of  fishes  with  completed  vertebral  
centra. There are  also other  genera of  more doubtful  position,  including  
Platysiayum

,

ln  PJndactis
,

20  Isocolum,- 1  Osteorhachis
,

22  and  llarpactiraP  

In comparing tlicse various faunas  with  that  of  the  Ilawkesbury  
hods,  it  is obviously  only  necessary  to  make a  selection  of  the  leading  types  
pertaining  to  the  more specialized  groups. Coelacanths  being  absent  at  
Gosford,  they  may  be dismissed  from consideration  ;  and  the Palseoniscidm 

1 Pholidophorus  Roemcri,  K.  Martin,  Zeitschr.  deutsch.  Geol.  Ges., 1874,  \  01. xxvi  pp.  816-819,  PI.  xxix, 
figs.  1,  2.  

2 D.  Star,  Verb. k.  k.  Gcol.  Reiclisanst.  Wien,  ISS6,  pp.  381-383.  
3 Centrolepis  asper, Egerton,  Mem. Geol. Surv.  1858,  Dec.  ix .No.  5. Cosmolepis  Kgertoni,  Egerton,  

ibid.,  Dec.  ix, No.  1. Oxygnathus  ornatvs,  Egerton,  ibid., 1855,  Dec.  viii  No.  9. Thrissonotus  Colei,  Egerton, 
ibid.,  Dec.  ix, No.  2.  

4  Holophagus,  Egerton,  ibid.,  1866, Dec.  xii  p.  26,  PI.  vi  ;  and  ibid.,  1872,  Dec.  xiii  No.  10.  
5  Belonostomus  acutus,  L.  Agassiz,  “  Rech.  Poiss.  Foss.,  1843,  Vol.  ii,  l*t.  ii  p.  142, PL  xlvii  a,  figs.  3,  4.  

Probably  identical  with  Belonostomus  Anningice,  L.  Agassiz,  tom.  cil.,  Pt.  ii,  p. 143  (name  only),  assigned  to  
Belonorhynchus  by  Smith  Woodward,  Ann.  and  Mag.  Nat.  Hist.  [6]  Vol.  i,  p.  3,>4.  

0 The so-called  Semionotus  rhombifer, Agassiz,  is Heterolcpidotus,  Egerton  (Smith  Woodward,  Ann.  and  
Mag. Nat.  Hist. [s]  Vol.  xx,  p.  178). 

7  L.  Agassiz, tom.  ciL,  Pt.  i,  p. 181.  
R  L.  Agassiz,  tom.  cit.,  Pt. i,  p.  220.  
9  L.  Agassiz, tom.  cit.,  Pt.  i,  p.  233. 
10 L.  Agassiz,  tom.  cit.,  Pt.  i,  p.  271.  
11 L.  Agassiz,  tom. cit., Pt.  ii, p.  97.  
12  L.  Agassiz,  tom.  cit,,  Pt.  ii. p.  105 (name  only).  
53  Egerton,  Mem. Geol.  Surv.,  1872,  Dec. xiii,  Nos.  2,  3.  
14  J.  W.  Davis,  Ann.  and  Mag.  Nat.  Hist.  1884,  [s]  Vol.  xiii  pp.  448-453,  PL  xvi.  
15 L.  Agassiz, tom.  cit., Pt.  ii, p.  107.  
16  Pycnodus  liassicus, Egerton,  loc.  cit.  1855,  Dec.  xiii,  No.  10. Assigned  to Me  sod  on  by  J.  J,  Heckel,  

Denkschr.  math.-naturw. Cl.  k.  Alcad. Wiss. Wien,  1856,  \  01.  xi  p.  202. 
17 L.  Agassiz,  tom.  cit., Pt.  ii, p.  110.  
18 L.  Agassiz,  tom.  cit., Pt.  ii, p.  129.  
19 Egerton,  loc. cit.,  1872,  Dec.  xiii  No.  (i.  
20  Egerton,  ibid,  ISSB,  Dec.  ix, No.  4.  
21 Egerton, ibid,  1872, Dec.  xiii  No.  4.  
22  Egerton,  ibid,  1872,  Dec.  xiii  No.  5. . . . 

_
 

23  Jlarpactes, Egerton,  Geol.  Mag.  1876,  [2]  V  01,  iii  p.  441.  Ifarpactirci,  Egerton,  ibid,  p.  5,6, 
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are  not  of  much  importance,  though,  as  already  pointed  out,  the  Hawkesbury  
My  Hole  pis  is  most  nearly  related  to the lower  Liassic  Thrissonotus.  
Dipnoans  and  Selachians,  too,  do  not call  for remark;  and the  known 
distribution  of  the  really  significant  genera  may  be  concisely  arranged  in  
tabular  form,  thus  :  

Table  showing the  Geological  and  Geographical  Distribution of  the 

various Genera. 

Of  the  six  Hawkesbury  genera  comprised  in  this  list,  it  will  thus  he  
observed  that  four  are  represented  in  the  European  Trias,  two  of  these  
(JDictyopyge  and  Semionotua)  being  typically  Triassic,  another  (Belono  
rhynchus)  commonly  ranging  to  the  Lias,  and  the  fourth  (Pholidophorns)  
being  best  developed  in  this  and  later  Jurassic deposits.  The  fifth   
(JPrishsomus)  is  new,  but  scarcely  higher  in  rank  than  Semionotua

*  and  
Cleithrolepis  has  only  been  definitely  recognized  elsewhere  in  the  Stormber-  

Bunter.  1 Musshclkalk.  Keuper.  Rhsetic.  L.  Lias.  “Trias.’  
Koto  

i beds.  
1 Karoo  
j beds.  

Hawkes-  
bury 
beds.  

j  Germany  Germany.  Perledo.  England  J Germany. j  Seefcld.  j Raibl.  
England  

and  
Germany. 

j  England  U.S.A.  India.  

;  
1 S -  
Africa  

N.S.W. 

CA  TOPTERIDJE.  
Catopterus   

1 

X 

Dictyopyge   X  
X 

BELONORH  YNGHIDYE .  
Belonorliynchus   X 

X 

Saurichthys   X 
X 

SEMI  ON0  TIDEE.  
Semionotus   X 

X 

Pristisomus   
X X X X X 

Dapedius   X 

Cleithrolepis   X X 

Tetragonolepis   
X 

X X 

LEPIDOTIDM
.
 

Lepidotus   

X 

P  HO  LID  OPHORIDjE.  
Pholidophorus   X 

X 

X 

X 

X X 

Ophiopsis   
X X X X 

Ptycholepis   
X 

PA  CHYGORMIDJE.  
Pachycormus   

X X 

LEPTOLEPI  DYE  
Leptolepis   

X X 
* 

Megalopterus   
X 

X 

p  YONODONTIDjE.  
Mesodon   

1 X 
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beds of  South  Africa,  which  may  be either  late  Triassic,  Klioetic,  or  Lower  
Jurassic. 

Perhaps  the most  important  fact,  however, is  the  absence  in  the  
Hawkesbury  beds  of  fishes with  well-developed  vertebral  centra. Only one 
fragment  of  a  fish  of  this type  (Megalopterus)  has  hitherto  been discovered  in  
the  European  Keuper,  and  nothing  is known  of  any  allies  in  the  Kinetic;  but  
in  the  Lower  Lias,  Leptolepis  is  one of  the  most  abundant  and  characteristic  
fossils,  and  well  distinguishes the  horizon  from those  beneath. Moreover,  
P  achy  cor  mns  occurs  in  the  Lower  Lias,  and seems  to  have  only  a  single  
Triassic  representative  at  Seefeld*;  and  in  the  British Museum there  arc  
now  examples  of  the  Pycnodont  Mesodon  from  three  Lower  Liassic  localities.  

In  the  Eish-fauna  of  the Lower  Lias,  there  are  thus several  elements  

that  become especially  characteristic  in  later  Jurassic times,  and  of  which  
there  are  no  traces in  the  Hawkesbury  collection; though  they  have  two  
solitary  representatives  in  the  uppermost  European  Keuper.  So  far  as  can  
he  determined  from the  fishes,  therefore,  the Hawkesbury  beds  may be 
regarded  as  homotaxial  with  the  Keuper  of  Europe,  or,  at  latest,  with  the  
Kinetic;  and,  on  the  whole,  the  present  writer  is  inclined  to  adopt  the  first  
of  these  interpretations.  

*  Eugnathus  insignis, R.  Kner,  Sitzungsb.  math.-naturw.  Cl. k.  Akad.  A  ins.  W  ion,  1866,  Vol.  liv,  Pt.  i,  
pp.  306-313,  PI.  i.  
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Fig.  1. Gosfordia  trunccita
,  gen.  et.  sp.  nov.  ;  head  and  abdominal  region,  one  half  nat.  size.  

orb.,  orbit ;  x.,  posterior  margin  of  operculum or  pectoral  arch ... ... 5  

Fig.  2. Ditto  ;  caudal  region,  plv.,  pelvic  fin. 
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Fig.  2.  Ditto  ;  fin-rays,  probably  of  pectoral  fin.  

Fig.  3.  Myriolepis  Clarkei,  Egerton;  one-half  nat.  size ... ... ... ... ... 8  

Fig.  4. Ditto;  dorsal  fin.  
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Fig.  1. Myriolepis Clarkei, Egerton; lateral  aspect  of  skull and pectoral tin.  
hr.,  b  ranch  iostegal  rays; d.,  dent  ary; mx., maxilla;  op., operculum;  
pnnx., premaxilla;  s. op.,  suboperculum ... ... ... ... ... 8  

Fig.  2. Myriolepis  latus,  sp.  nov.  ;  imperfect  fish  ;  the positions  of  the  paired  fins  
outlined  from a  second  specimen  (No.  b) ... ... ... ... ...  10  

Fig.  3. Ditto;  left  infraclavicle,  outer  aspect,  twice  nat.  size.  

Figs. 4,  5. Dictyopyge robusta,  sp.  nov.;  two  imperfect  fishes ... ... ... ...  20  
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Fig.  ]. Apateolepis  australis,  gen.  et  sp.  nov.;  lateral  aspect  of  fish, cl.,  clavicle;  
cl.,  dentary  ; op., operculum; pt.  pi.,  pterygo-palatine  arcade;  
s.  cl.,  supraclavicle; s. op.,  suboperculum ... ... ... ... 13 

Fig.  2. Ditto;  imperfect  fish,  lateral  and  inferior  aspect.  

Fig.  3. Ditto  ; tail.  

Fig.  4. Ditto;  flank-scales,  six  times nat.  size.  

Figs.  5,  6. Dictyopyge symmetrica,  sp. nov.  ;  two  fishes,  lateral  aspect ... ... ... 17 

Fig.  sa. Preaxial  ray  and  fulcra  of  anal  fin,  twice  nat.  size.  

Fig.  7. Dictyopyge  illuslrans,  sp.  nov. op.,  operculum; s.  op.,  suboperculum;  
x.,  cheek-plate... ... ... ... ... ... ... ... ...  18 

Fig.  7a. Scales  of flank;  six  times  nat. size.  

Fig.  7b. Ventral  scales,  similarly  enlarged.  

Fig.  8. Ditto  ;  imperfect  fish,  bent  in  the  caudal  region,  

Fig.  9. Ditto;  tail,  twice  nat. size.  
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Fig.  1. Pristisomus  gracilis, gen.  et  sp.  nov.  ;  lateral  aspect  of  fish  wanting  the head... 33  

Figs.  2,  3.  Pristisomus  latus,  gen.  et  sp.  nov.;  lateral  aspect  of  two  fishes, the  first  wanting 
the  tail,  the  second  the  head,.. ... ... ... ... ... ... 35  

Fig.  4. Ditto;  portion  of  fish,  lateral  aspect,  showing  pectoral  fin.  

Fig.  5. Pristisomus  crassus, gen.  et.  sp.  nov.;  imperfect  fish,  lateral  aspect ... ...  3G  

Fig.  G. Ditto ;  head  and  anterior  portion  of  abdominal  region,  lateral  aspect.  

Fig.  7. Ditto;  caudal  region,  lateral  aspect.  
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Fig.  1. Pristisomus gracilis, gen.  et  sp.  nov.;  head,  with  imperfect  snout,  ancl anterior  
portion  of  abdominal  region,  lateral  aspect  ... ... ... ... ...  33  

Fig.  2. Ssmionotus  australis,  sp.  nov.  ; abdominal  and  caudal  region,  lateral  aspect ...  31  

Fig.  3. Semionotus  tenuis,  sp.  nov. ... ... ... ... ... ... ...  31 

Fig.  4. Peltopleurus  (?)  dubius,  gen.  et.  sp.  nov.  ... ... ... ...  ... ...  47  

Fig.  5. Ditto ;  squamation,  twice  nat.  size.  

Figs.  G-S. Pholidophorus  gregarius,  sp.  nov.  ;  three  fishes,  lateral  aspect,  twice  nat. size  ...  44  

Fig.  9. Ditto  ;  head,  superior  aspect;  opercular  apparatus  and  pectoral  fin,  lateral  
aspect;  twice nat.  size.  

Fig.  10. Ditto;  head,  lateral  aspect,  twice nat.  size.  

Fig.  11. Genus  non  det.  ;  anterior  portion  of fish,  lateral  aspect ... ... ... ... 40  

Fig.  12. Flank-scales  of  the  same,  five  times  nat.  size.  
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Figs.  1,  2.  Cleithrolepis  granulatus,  Egerton;  two  fishes,  lateral  aspect ... ... ...  39  

Fig.  3. Ditto ;  head,  opercular  apparatus,  and  pectoral  arch, hr.,  branchiostegal  rays  ;  
cl.,  clavicle  ;  op.  operculum  ;  s.op.,  suboperculum  ;  so.,  suborbital  ring.  

Fig.  4. Ditto  ;  antero-inferior  portion  of  abdominal  region,  with  pectoral  fin.  

Fig.  5. Ditto  ;  caudal  region.  

Fig.  6. Ditto;  scales of  lateral  line.  

Fig.  7. Ditto;  crushed  dorsal  ridge,  lateral  aspect.  

Fig.  8. Dapedins  ;  outlines  of  membrane  bones  at  the  back  of  the  head  (after  Traquair).  
hr., branchiostegal  rays;  co.,  circumorbitals;  i.  op. ,  interoperculum;  op.,  
operculum;  s.op.,  suboperculum;  so.,  suborbitals.  
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Fig.  1. Pristisomus  gracilis,  gen.  ct  sp.  nov.  ;  caudal  region,  lateral  aspect ... ...  33  

Fig.  2. Cleithrolepis  granulatvs, Egerton  :  lower  half  of trunk, showing  pelvic,  anal,  
and  caudal  fins, lateral  aspect ... ... ... ... ... ... ... 39  

Fig.  3.  Ditto  ;  posterior  abdominal  and  caudal  regions,  lateral  aspect.  

Fig.  1. Cleithrolepis  [?  ciltus,  sp.  nov.];  lateral  aspect ... ... ... ... ...  42  

Fig.  4a.  Two  anterior  dorsal  ridge-scales,  twice  nat.  size.  

Fig.  5. Belonorhynchus  gracilis,  sp.  nov.; ventral  and  lateral  aspect. a.,  anal  fin;  
cl.  s.,  dorsal  scutes  ;  h.,  luemal  arches  of  axial  skeleton  ;  n.,  neural  arches  of  
ditto  ;  ps.,  pre-symphysial  bone  (1);  r.,  ribs  ;  v.s.,  ventral  scutes  ... ... 27  

Fig.  G. Belonorhynchus  gigas,  sp.  nov.  ;  imperfect  caudal  fin  in  matrix,  lateral  aspect,  
showing  articulations  of  fin-rays ... ... ... ... ... ...  23  

Fig.  7. Belonorliynclius aculus,  Agass.  sp.  ;  dorsal scutes,  lateral  aspect,  twice  nat.  size.— 
Lower  Lias;  Lyme  Eegis,  Dorsetshire,  England. (Brit.  Mus., P.  3790).  
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Fig.  1. Belonorhynchus  gigas, sp.  nov.  ;  fish,  wanting  dorsal and  pectoral  fins,  lateral  
aspect; six-seventlis nat. size ...  ... ... ... 
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 23  

Fig.  2. Ditto;  abdominal  and  caudal  region.  

Figs.  3,  4.  Belonorhynchus  gracilis,  sp.  nov.  ;  portions of  abdominal  and  caudal  regions  ...  27  
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Fig.  1.  Belonorhynchus  gigas,  sp.  nov.;  imperfect head,  lateral  aspect ... ... ...  23  

Fig.  2,  Ditto;  hinder  portion of trunk, lateral  aspect, ci.,  anal  fin;  c.,  caudal  fin;  
d.,  dorsal  fin  ;  h.,  hremal  arches of  axial skeleton;  in.,  interspinous  hones  ;  
n.,  neural arches  of  axial skeleton  ;  not.,  position  of notochord. 

Fig.  3.  Belonorhynchus  gracilis,  sp.  nov.  ;  lateral  aspect ... ... ... ... ...  27  

Fig.  4. Ditto  :  fragment  of  trunk;  lateral  aspect, showing  the  pelvic  fin,  and  indications  
of  ventral  scutes  surrounding  the  position of  the  anus.  

Fig.  5.  Belonorhynchus  striolatus,  Bronn  ;  pelvic  fins  and ventral  scutes  encircling  the  
anal  region,  seen  from  below  (somewhat  enlarged  after  Kner). —Keuper  ;  
B.aibl,  Carinthia.  
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