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IN  1853  I  had  the  honour  of  laying  before  the  Linnean  Society  a  short  paper  on 
Crescentiacea  (conf.  Proceedings  Linn.  Soc.  ii.  p.  268),  accompanied  by  a  promise  of  a 
more  elaborate  treatise  on  the  same  subject.  As  it  was  absolutely  necessary  to  pay  visits 
to  Vienna,  Berlin,  and  Paris,  in  order  to  compare  the  herbaria  of  those  places  with  the 

notes  made  on  the  London  Collections,  I  find  myself  only  now  in  a  position  to  fulfil  my 
promise.  I  have  seen  eleven  species  of  Crescentiacea  in  a  living  state,  five  of  them  wild 
in  their  native  countries ;  and  have  besides  carefully  examined  the  various  herbaria,  but 

regret  that  these  materials  are  not  so  complete  as  could  be  wished.  Of  some  species 
there  are 

only 
single  specimens  preserved,  and  the  fruit  of  most  species  is  merely 

superficially  known.  The  generic  characters  are  therefore  in  some  instances  left 

incomplete,  and  the  limits  of  a  few  species  await  further  settlement. 

That  the  Crescentiaceous  plants,  or  rather  the  genera  Colea,  Phyllarthron,  Tanacium, 
Parmentiera,  Crescentia,  and  Kigelia  constitute  a  closely  associated  group  of  the  Personatce> 

needs,  as  a  universally  accepted  fact,  no  demonstration, — the  views  of  Jussieu,  who  regarded 
them  as  Solanacea?,  not  having  found  any  modern  supporters.  But  it  will  be  necessary 
to  say  a  few  words  respecting  the  diversity  of  prevailing  opinions  as  to  the  affinity  and 
rank  they  hold  in  the  natural  system.  It  is  still  a  matter  of  debate  whether  this  group 
should  be  regarded  in  the  light  of  a  separate  order,  or  merely  as  a  suborder  of  either  Bigno- 

niacea?  or  Gesneracece.  Bojer  (Hort.  Maurit.  p.  220)  placed  it  with  Bignoniacem  (in  which 

he  was  followed  by  Don,DeCandolle,Penzl*,Miers,  and  others) ;  Endlicher  and  Miquel  with 
* 

foreign  elements  with  Crescentiacece  :  viz.  Spi 

thacea  (  =  Onchycanthus  Cumingianus,  Nees). 
VOL.  XXIII B 
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Gesneracece.  Gardner  (Hook.  Journ.  ii.  p.  424)  erected  it  into  a  separate  natural  order, 
in  which  he  was  supported  by  Iindley  (Veg.  Kingdom,  p.  673)  and  myself  (Proc.  linn.  Soc. 
ii.  p.  268,  and  Bot.  Herald,  p.  181).  Crescentiacece  seem  to  me  to  stand  between  Cyrtandrece 
and  Bignoniacea,  where  they  are  placed  by  Lindley :  they  differ  from  Cyrtandrece  in  the 
transverse  position  of  their  seed ;  from  Bignoniacece  in  their  indehiscent  fruit  and  wingless 
seed.  Respecting  their  claim  to  the  rank  of  a  separate  natural  order,  it  must  be  conceded 

that  it  depends  entirely  upon  the  subjective  importance  attached  to  certain  characters  upon 
which  the  various  orders  composing  the  great  class  Bersonatce  (Bignoniales,  Lindl.)  are 
founded.  For  instance,  if  Orobanchece,  in  virtue  of  their  spherical  pollen,  capsular  fruit, 
parietal  placentae,  anatropal  ovule,  and  albuminous  wingless  seed,  are  held  to  be  a  separate 
order  of  plants,  as  is  done  in  most  systematic  works,  there  is  no  option  but  to  acknow- 

ledge the  independence  of  the  Crescentiacece,  unless  indeed  the  whole  of  the  Personatce 
are  looked  upon  as  one  great  natural  order,  and  Crescentiacece,  Acanthacece,  Bignoniacece, 
ScrophularwiecB,  etc.  as  merely  so  many  suborders  or  tribes.  In  the  former  case  there 
would  be  10  separate  natural  orders  ranged  under  Personatce,  the  differences  of  which 

often  rest  upon  only  a  single  constant  character.  This  will  be  seen  from  the  following 
sketch,  which  will  also  show  that,  if  any  of  the  distinctive  characters  pointed  out  be 
disregarded,  several  large  groups  fall  together. 

era? 

Personate  {Bignoniales  et  Orobanchea,  Lindl.). 
§  I.  Placenta pariet ales. 

Pedaliacea.  Pollen  .  .  .  .  Ovula  anatropa.     Drupa  vel  capsula.     Semina  erecta  v.  pendula,  ap exalbuminosa. 

Besleriacea.     Pollen  ellipticum.     Ovula  anatropa.     Bacca.     Semina  pendula,  aptera,  albuminosa. 
Gesneracea.     Pollen  ellipticum.     Ovula  anatropa.     Capsula.     Semina  pendula,  aptera,  albuminosa. 
Orobanchea.     Pollen  sphaericum.    Ovula  anatropa.    Capsula.    Semina   aptera,  albuminosa. 
Didymocarpea.     Pollen  ....  Ovula  anatropa.      Capsula.      Semina   pendula,  plerumque   aptera, albuminosa. 

Cyrtandrem,     Pollen  ....  Ovula  anatropa.     Bacca.     Semina  pendula,  aptera,  exalbuminosa. 
Crescentiacea.     Pollen   sphaericum.      Ovula   anatropa.      Bacca.     Semina  transversa,-  aptera,   ex- albuminosa. 

§11.  Placenta  axillares. 

Bignoniacece.    Pollen  ellipticum.    Capsula.    Ovula  anatropa.    Semina  transversa,  alata,  exalbuminosa. 
Acanthacea.     Pollen  sphaericum.     Ovula  amphitropa  v.  campylotropa.     Capsula.     Semina  erecta, aptera,  exalbuminosa. 

Scrophularinea.     Pollen   ellipticum.     Ovula  anatropa  v.  amphitropa.     Capsula  *.     Semina  erecta, aptera,  albuminosa. 

§  III.  Placenta  centrales. 

Lentibularia.    Pollen  ellipticum.    Ovula  anatropa.     Capsula.    Semina   aptera,  exalbuminosa. 

*-
 

64) 

placed  in  Scrophularinea,  in  his  order  Atropacea,  standing  between  Scrophularinea  and  Sohmaee*. 
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CRESCENTIACE.E. 

Crescentiacea,  Gardn.   in  Hook.  Journ.  ii.  p.  423  (1840);    Lindl.  Veg.  Kingd.  p.  673  (1846); 
Seem,  in  Proc.  Linn.  Soc.  ii.  p.  268  (1853),  Bot.  Herald,  p.  181   (1854).     Bignoniacearum  et 
Gesneracearum  tribus  auct. 

Char.  Ordinis  emend. — Arbores  \e\frutices  stantes  vel  interdum  scandentes,  saepe  glabra?,  ra?nis  plus 
minusve  angulatis.  Folia  alterna,  fasciculata,  opposita  v.  verticil  lata,  petiolata,  nunc  simplicia, 
saepissime  integerrima,  nunc  composita  (trifoliolata  vel  imparipinnata).  Stipulee  nulke,  vel  interdum 
e  gemmis  axillaribus  foliis  primariis  spuriae.  Flores  hermaphroditi,  subregulares  vel  irregulares, 
terminales  vel  axillares,  vel  saepissime  ex  trunco  aut  basi  ramorum  orti,  solitarii,  racemosi  vel 
paniculati.  Calyx  liber,  gamophyllus,  persistens  vel  deciduus,  5-merus,  spathaceus  vel  bipartitus. 
Corolla  hypogyna,  gamopetala,  subcampanulata,  infundibuliformis  vel  hypocraterimorpha,  limbo  5- 
lobo,  subaequali  vel  subbilabiato,  lobis  per  aestivationem  duplicato-plicatis  vel  subplicato-imbricatis. 
Stamina  4,  didynama,  cum  rudimento  quinti,  corollae  tubo  inserta,  ejusdem  laciniis  alterna,  exserta 
vel  inclusa.  Filamenta  simplicia.  Anthercs  biloculares  (abortu  uniloculares),  loculis  discretis. 
Pollen  sphaericum.  Discus  hypogynus  glandulosus,  obsolete  lobatus,  ovarii  basin  cingens.  Ovarium 
liberum,  1-loculare ;  ovula  anatropa,  indefinita.  Stylus  terminalis,  simplex.  Stigma  bilobum  vel 
bilamellatum.  Fructus  baccatus,  1-locularis,  vel  spurie  2-  4-  pluri-locularis.  Semina  plurima,  aptera, 
transversa.  Albumen  nullum.  Embryo  rectus  vel  curvatus.  Radicula  umbilico  proxima,  brevis, 
crassa.     Cotyledones  plano-convexae. 

Obs.  This  definition  excludes  Periblema,  DeCand.  Prod.  ix.  p.  242  {Bontonia,  De 
Cand.),  a  Madagascar  genus  having  a  bilocular  ovary,  and  two  ovules  in  each  cell.  Its 
fruit  is  unknown.  It  will  therefore  be  much  better  placed  among  the  genuine  Big- 
noniacece, — its  definite  number  of  ovules  showing  it  to  possess  some  affinity  witli 
JPlatycarpnm,  H.  et  B.,  and  Henrique zia,  Spruce  (Linn.  Trans,  xxii.  p.  296). 

Geographical  Distribution. 

The  Crescentiacea?  are  inhabitants  of  the  tropical  and  subtropical  regions  of  both 

hemispheres,  ranging  from   30°  S.   to  30°   N.   latitude.      They  occur  in  the  greatest number  in  Madagascar,  Mauritius,  the  Seychelles  and  other  islands  of  Eastern  Africa. 
In  America  they  are  represented  by  10  species,  the  most  northern  of  which  ( Crescentia 

,  Linn.)  is  found  in  Key  West,  Elorida.  In  Asia  only  two  species  have  as 
yet  been  discovered,  one  of  them  (Colea  Mauritiana,  Boj.)  having  been  collected  in 
Timor,  and  also  in  Mauritius  and  Madagascar,  the  other  ( C  tripinnata,  Seem.)  in  Cochin- 
china.  No  representative  of  the  order  has  hitherto  been  met  with  either  in  Europe,  or 
the  continent  of  Australia.  Numerically  we  may  state  that  Africa  produces  16,  America 
10,  and  Asia  2  members  of  this  group  of  plants.  Considerable  additions  may,  however, 
still  be  expected  from  the  islands  of  Eastern  Africa,  and  necessitate  a  careful  revision 

of  the  genuine  Bignoniacea?  and  allied  orders.  Four  species  are  extensively  cultivated 
in  the  tropics,  viz.  Crescentia  Cujete,  Linn,  and  C.  alata,  H.  B.  K.  (both  for  the  sake  of 
their  hard-shelled  fruit),  Colea  Telfairice,  Boj.  (on  account  of  its  edible,  agreeable-flavoured 
fruit),  and  Kig elia pinnata ,  DeCand.  Probably  the  great  geographical  ran^e  which  Cres- 

centia Cujete,  Linn,  and  Kigelia  pinnata,  DeCand.  enjoy  (the  former  in  America  the 
latter  in  Africa),  is  in  a  great  measure  owing  to  their  having  accompanied  man  in  his 
wanderings,  been  planted  where  new  homes  were  established,  and  become  gradually 
naturalized,  and  to  all  appearance  wild,  in  the  localities  where  we  now  meet  with  them. 

b2 
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Properties  and  Uses. 

All  Crescentiacece  may  be  termed  ornamental  plants,  the  fine  foliage,  elegant  flowers, 

and  curious  fruit  of  which,  have  already  procured  for  their  order  a  fair  representation 

in  our  gardens.     We  cultivate  (1859)   Colea  floribunda,  Boj. ;    two  species  of  Phyllar- 
thron  (P.  Bojerianum,  DeCand.  and  P.  Comorense,  DeCand. = P.  Poivreanum,  DeCand.) ; 
Tancecium parasiticum,  Swartz ;  all  the  known  species  of  Crescentia,  and  Kigelia  pmnata, 

DeCand.     Parmentiera  cereifera,  Seem,  was  in  1845  at  Kew,  but  has  since  been  lost. 

Several  Crescentiacece  furnish  excellent  timber ;  and  considerable  praise  is  given  in  this 

respect  to  the  Kigelia  pinnata,  DeCand.,  of  which  canoes,  posts  and  pillars,  etc.  are  made1, 
and  which,  not  only  as  an  umbraculiferous,  but  also  as  a  sacred  tree,  is  held  in  high  esteem 

in  Africa.     Kotschy,  speaking  of  the  kingdom  of  Nubia,  says  :    "  On  moonlight  nights 
the  negroes  celebrate  their  religious  festivals  under  this  tree  and  the  Bosxoellia  serrata, 

Roxb.     As  soon  as  the  moon  rises,  they  form  circles  under  the  oldest  trees,  and  begin  to 

dance,  sing,  and  beat  large  drums,  whilst  the  women  supply  them  with  the  slightly 

intoxicating  merisa  (beer  made  of  Sorghum).     These  festivals  are  repeated  every  month, 

and  extend  over  several  nights,  during  which  time  pitchers  filled  with  merisa  are  placed 
around  the  trunks,  and  some  of  the  same  beverage  poured  on  the  roots  of  the  trees.     As 

symbols  of  special  veneration,  high  poles  made  of  Kigelia-wood  are  erected  before  the 

houses  of  the  great  chiefs2."      The  genus  Crescentia  has  a  fruit  with  a  hard  woody 
shell,  which  in  Crescentia  Cujete,  Linn.  (=(7.  cuneifolia,  Gardn.),  the  Calabash-tree 
of  the  British  colonists,  is  so  large  and  durable,  that  it  admits  of  being  converted  into  pails, 

bottles,  pans,  cups,  sieves,  ladles,  spoons,  and  various  other  household  articles 3.     In 
Panama  I  have  seen  milk-pans  made  of  it,  measuring  thirteen  inches  across ;  and  Hum- 

boldt mentioned  to  me  that  during  his  travels  in  America,  Bonpland  and  he  commonly 
m 

used  one  of  these  vessels  as  their  wash-hand  basin.  Even  the  shell  of  Crescentia  alata, 

H.  B.  K.,  the  Tecomate  of  the  Mexicans,  though  much  smaller  than  that  of  Crescentia 

Cujete,  Linn,  is  used  in  Mazatlan  and  other  parts  of  Mexico  as  a  drinking-cup  4.  The 
shell,  or  rather  rind,  of  Kigelia  pinnata,  DeCand.,  after  having  been  hardened  by  drying, 

serves  as  frames  for  drums  in  Africa 6 ;  and  it  is  not  unlikely  that  the  account  given  by 

the  missionary  Knoblecher,  of  the  shell  of  a  fruit  found  on  the  White  Nile 6  and  devoted 
to  the  same  purpose,  refers  to  it.  The  fruit  of  the  Palo  de  velas,  the  famous  Candle-tree 
of  the  Isthmus  of  Panama  (Parmentiera  cereifera,  Seem.),  has  an  apple-like  smell,  and 

fattens  cattle 7,  whilst  that  of  the  Quauhilote  (Parmentiera  edulis,  DeCand.  =  Crescentia 

oculeata,  II.  B.  K.),  resembling  a  cucumber  in  shape,  is  eaten  by  the  Mexicans 9.  The 
berry  of  Tancecium  lilacinnm,  Seem.  (=Besleria  ?  violacea  et  B.  ?J  ccerulea,  Aubl.) 

is  also  edible 9 ;  and  the  subacid  pulp  of  the  fruit  of  Crescentia  Cujete,  Linn,  affords  food 
to  the  negroes10.  Tussac  believed  that  the  fruit  of  Crescentia  cucurbitina,  Linn.,  a 
common  sea-side  shrub  of  tropical  America,  contained  a  deadly  poison,  and  hence  he 

Mem 

Seemann 
in  Mus.  Kew  ;  H.  Barth  in  Bonpl.  iv.  p.  292.  2  Kotschy  b  Bonpl.  iv.  p.  304. 

,  Herald,  p.  183.  4  Seemann  in  Hooker's  Journ.  and  Kew  Misc.  vi.  p.  276 
1  Barth  in  lit.  ad  auct.  -*  Kotschy  in  Bonpl.  iv.  p.  304.  T  Seemann,  Bot.  Herald,  p.  183. 
•  DeCandolle,  Prodromus,  ix.  p.  244;  Lindley,  Veg.  Kingd.  p.  674.  *  Seemann,  Bot.  Herald,  p.  182. 
10  Lindley,  Veg.  Kingd.  p.  6/4. 
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thought  it  necessary  to  warn  against  it  hy  changing  the  specific  name  of  the  plant  into 

that  of  Crescentia  lethifera.  "  I  know  myself,"  he  says,  "  that  some  English  soldiers  in 
garrison  at  the  Merebalis,  who,  having  found  the  fruit  possessed  a  cucumber-like  taste, 

boiled  and  ate  it,  were  seized  with  dreadful  colic,  and  nearly  all  perished  "  ".  As  this 
is  the  only  instance  of  poisonous  properties  recorded  of  this  order,  the  statement  must  be 

received  with  caution  ;  possibly  some  fruits  of  the  Manchineel-tree,  which  generally  grows 
in  company  with  Crescentia  cuenrbitina,  Linn.,  may  have  been  mixed  with  those  alluded 
to,  and  caused  the  accident.  Colea  Telfair  ia,  Boj.  is  extensively  cultivated  in  Madagascar 
on  account  of  its  fleshy  fruit,  which  has  an  agreeable  flavour,  and  is  highly  esteemed  as  an 

esculent I2.  Phyllarthron  Bojerianwn,  DeCand.  also  yields  an  edible  fruit 13.  The  natives 

of  Guiana  extract  a  violet  colour  from  the  fruit  of  "  Emosse*  bereoy  "  (Tancecium  lilacinum, 
Seem.),  with  which  they  dye  their  cotton  cloth,  their  bark  and  straw  furniture  u.  The  juice 
of  the  fruit  of  the  common  Calabash-tree  dyes  silk  black ,s.  The  fruit  of  the  "  Coco  de 

Mono  "  of  Topo,  Venezuela  ( Crescen  t  ia  cucurbit  in  a,  Linn.),  diffuses,  when  ripe,  an  agreeable 
odour,  which  attracts  monkeys,  birds,  and  other  animals  partial  to  the  fruit ,6.  The  medi- 

cinal properties  of  some  species  are  in  repute  among  the  natives  of  various  countries,  though 
they  have  not  yet  been  recognized  in  our  pharmacopoeias.  The  Philippine  Islanders 
consider  a  decoction  of  the  leaves  of  Crescentia  alata,  II.  B.  K.  (=  C.  trifolia,  Blanco)  an 

effectual  remedy  for  haemoptysis  17.  The  pulp  of  the  fruit  of  the  same  species,  boiled  with 
sugar,  is  administered  internally  by  the  Mexicans  in  complaints  of  the  chest  (con- 

sumption?)18, and  half  a  drachm  of  the  root  of  JParmentiera  edulis,  DeCand.,  to  one  pound 
of  water,  is  considered  by  them  as  a  remedy  for  dropsy  19.  Purgative  properties  reside 
in  the  pulp  of  Kigelia  pinnata,  DeCand.,  of  which  the  Africans  avail  themselves 20 ;  they 
are  also  found  in  the  juice  of  Crescentia  Cujete,  Linn.,  obtained  in  Panama  by  incision 

of  the  fruit21.  The  pulp  of  the  fruit  of  the  last-named  tree  is  also  used  internally  in 
Mexico  in  inflammatory  and  bilious  diseases 22,  and  employed,  like  that  of  Tancecium 
albiflorum,  DeCand. 23,  in  various  countries  as  poultices.  With  the  fruit  of  Kigelia 
pinnata,  DeCand.  cut  in  halves,  and  slightly  roasted,  the  nations  of  North-eastern  Africa 

rub  their  skin,  as  a  cure  for  rheumatic  and  syphilitic  complaints  2\  Its  aphrodisiacal 
properties  are  also  confirmed  by  A.  Richard  2\ 

Classification. 

I  have  divided  Crescentiacece  into  two  tribes,  the  one  having  a  regular,  the  other  an 

irregular  calyx.  I  retain  for  them  DeCandolle's  names  (Tanaciea?  and  Crescentiea) 
and  their  typical  genera,  but  reject  his  characters  and  remove  Parmentiera  from 
Tanaciece  to  Crescent  ie&,  and  Tripinnaria  from  Crescent iece  to  Tanteciece.  No  new 
genera  are  created ;  but  two  {Schlegelia  and  Tripinnaria)  suppressed,  they  having  proved 

Fl 13 

W 

«.  iv-  P-  51-  ls  Hooker,  Bot.  Mag.  (1830)  t.  2976. 
Vindob.  u  Aublet,  Guiana,  ii.  p.  631.  15  Seemann,  Bot.  Herald,  p.  183. M 

18  Seemann  in  Hook.  Journ.  and  Kew  Misc.  vi.  p.  276.  19  Heller,  Reisen  in  Mexiko,  p.  414. 
20  Eduard  Vogel,  Mem.  in  Herb.  Hook.  ;  Bonplandia,  v.  p.  44.  21  Seemann,  Bot.  Herald,  p.  183. Mexik 

Mexiko 

4  Kotschy  in  Bonplandia,  iv.  p.  304.  25  A.  Richard,  Flora  Abyssinica,  ii.  p.  60. 
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identical  with  Tanceciwni  and  Colea ;  whilst  Periblema,  DeCand.,  on  account  of  its  bilocular 

ovary  and  definite  number  of  ovules,  is  altogether  excluded  from  the  order. 

Diagnosis  Generum. 
Tribus  I. — Tan^ecie^e.     Calyx  persistens,  regularise  5-merus. ■ 

1.  Colea,  Boj.     Calyx  obsolete  5-dentatus  vel   5-partitus,  ecostatus.     Fructus  carnosus>  cylindraceus, 

spurie  2-locularis.     Folia  opposita  vel  verticillata^  imparipinnata.     Africa  et  Asi&  tropic^. 

2.  Phyllarthron,  DeCand.    Calyx  5-dentatus,  5-angulato-costatus.    Fructus  carnosus,  cylindraceus,  spurie 

plurilocularis.     Folia  verticillata  vel  sparsa,  lomentacea.     Africa  tropica. 

8.   Tanacium,  Swartz.     Calyx  obsolete  5-dentatus,  ecostatus.     Fructus  carnosus,  oblongus  vel  globosus, 

1-  vel  spurie  2-locularis.     Folia  opposita,  simplicia  vel  trifoliolata.     America  tropica. 

Tribus  II. — Crescentie^e.     Calyx  deciduus^  irregularis  (spathaceus  vel  bipartitus). 

4.  Parmentiera,  DeCand.     Calyx  spathaceus.    Fructus  carnosus,  cylindraceus,  epulposus.    Folia  opposita, 

trifoliolata  vel  simplicia.     America  tropica. 

5.  Crescentia,  Linn.     Calyx  bilabiatus,  lobis  integerrimis.     Fructus  lignosus,  rotundatus  vel  oblongus, 
pulposus.     Folia  sparsa  vel  fasciculata,  simplicia  vel  trifoliolata.     America  tropica. 

6.  Kigelia>  DeCand.       Calyx  bilabiatus,   lobis  irregulariter  fissis.       Fructus  corticatus,  ellipsoides  seu 
cylindraceus.     Folia  opposita,  imparipinnata.     Africa  tropica. 

Tribus  I. — Tan^cie^:.    Seem,  in  Proc.  Linn.  Soc.  ii.  p.  269  (1853) ;  Bot.  Herald, 
p.  182  (1854). — Calyx  persistens,  regularis,  5-merus. 

1.  Colea,  Bojer. 

Calyx  persistens,  subcampanulatus,  obsolete  5-dentatus,  vel  5-partitus.     Corolla  infundibuliformis,  tubo 

oblongo  supra  paulum  ampliato,  limbo  5-fido  subsequali,  lobis  rotundatis  patentibus.  Stamina  4, 

didynama,  cum  rudimento  quinti ;  antherce  bi-  (vel  abortu  uni-)  loculares,  loculis  discretis.  Discus 

glandulosus  obsolete  5-lobus,  ovarii  basin  cingens.  Stylus  elongatus ;  stigma  bilamellatum.  Ovarium 
uniloculare,  multiovulatum,  placentis  parietalibus.  Ovula  anatropa.  Bacca  oblonga  cylindraceave, 

styli-apieulata,  spurie  2-locularis.  Semina  exalbuminosa,  imbricata,  irregulariter  ovata,  crassiuscula. 
Cotyledones  plano-convexae  apice  emarginatse  ;  radicula  brevissima. 

Frutices,  arbusculae  vel  arbores  Africa  et  Asia  tropica,  saepius  glabrae,  foliis  verticillatis  vel  oppositis, 
imparipinnatis  (abortu  simplicibus),  foliolis  integerrimis,  floribus  racemosis  vel  paniculatis,  termi- 
nalibus  vel  ex  trunco  ramisque  ortis,  flavidis,  roseis  vel  albidis. 

Colea,  Boj.  Hort.  Maurit.  p.  220  (1837)  ;  Endl.  Gen.  Plant.  Suppl.  i.  n.  417l/2  (1840) ;  DeCand.  Prodr.  ix. 
p.  240  (1845). 

Bignonia  sp.,  auct. 

Tripinna,  Lour.  Fl.  Cochin,  (ed.  Ulyssip.),  p.  391  (1790). 

Tripinnaria,  Pers.  Eneh.  ii.  p.  173  (1807);  Endl.  Gen.  PI.  n.  4173  (1836-40). 

Tripinna  tripinnata,  Lour.  (=  Tripinnaria  Cochinchinensis,  Pers.),  has  always  been 
numbered  among  the  doubtful  genera ;  and  unfortunately  there  are  no  specimens  of  it 

among  Loureiro's  plants  preserved  at  Paris  and  London.  But  I  do  think  that  in  all 
essential  points  it  agrees  with  Colea,  and  may  appropriately  take  its  place  near  Colea 
TelfairicB,  Boj.,  with  which  it  corresponds  in  its  arboreous  habit,  terminal  panicles,  and 
undulated  lobes  of  the  corolla.  Loureiro  does  not  state  in  his  description  whether  his 
plant  has  opposite  leaves ;  but  if  the  systematic  position  now  assigned  to  it  be  correct, 
there  is  reason  to  believe  that,  like  all  other  Coleas  with  terminal  flowers,  the  leaves  are 

opposite.     Having  thus  united  the  genera  Colea  and  Tripinna,  the  necessity  of  adopting 
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the  oldest  name  (Tripmna)  would  seem  forced  upon  me ;  but  in  yielding  to  this  I  should 

he  obliged  to  disturb  a  whole  series  of  well-established  names ;  and  that  I  cannot  bring 

myself  to  do  as  long  as  no  specimens  of  Lourciro's  doubtful  plant  have  been  examined. 
There  is  another  reason  which  prompts  me  to  pause.  The  habit  of  all  Coleas  with  opposite 

leaves  and  terminal  flowers  is  very  different  from  that  of  the  Coleas  with  verticillate 

leaves  and  flowers  growing  out  of  the  old  wood,  rendering  it  probable  that  these  differ- 

ences may  be  accompanied  by  important  generic  distinctions,  which,  when  the  flowers 

and  fruit  of.  all  the  species  shall  have  become  better  known,  may  justify  a  breaking  up  of 

Colea  into  at  least  two  distinct  genera.  Loureiro's  Trip'nnia  might  then  be  restored,  and 
the  name  of  Colea  be  restricted  to  Colea  Mauritiana  and  its  allies.  Even  now  it  will  aid  us 

in  the  classification,  if  we  divide  the  genus  sectionally  into  Colea  genuine  and  Tripinna. 

I  have  added  four  new  species,  three  of  which  were  discovered  by  recent  travellers,  whilst 

one  (C.  Bojeri)  had  been  misplaced  under  Bignonia,  This  will  in  some  measure  com- 

pensate for  the  reduction  of  species  it  has  been  necessary  to  make.  Colea  ramijlora, 

DeCand.  and  C.  obtusifolia,  DeCand.  have  been  united  with  C.  Manri/iana,  Boj.,  there 

being  no  specific  distinction  between  them.  C '.  jloribunda ,  Boj.,  like  all  Coleas  established 
by  Bojer,  proves  a  good  species,  of  which  C.  caulijlora,  DeCand.  and  C  ?  Commersonii 

are  undoubtedly  synonyms.  C.  purpurascens,  Seem,  seems  a  very  distinct  species :  I  must, 

however,  own  that  I  entertain  doubts  whether  it  may  not  fall,  together  with  C.  Bojeri 

(Bignonia  Bojeri,  DeCand.),  of  which  I  have  seen  no  specimens,  and  which  is  but  imper- 

fectly described.  C.  Seychellarum,  Seem,  and  C.  hispidissima,  Seem,  arc  founded  upon 

very  distinctive  characters,  and  will  probably  stand.  C.  tetragona,  DeCand.  is  also  a 

good  species,  the  branches  of  which  are,  however,  apt  to  have  more  than  four  sides. 

C.  decora  is  perhaps  the  most  variable  species,  the  leaves  being  simple,  trifoliated,  and 

imparipinnate,  whilst  the  flowers  (normally  placed  in  simple  racemes)  are  often  quite 

isolated  on  a  bracteate  rachis.  Owing  to  this  extreme  variation,  the  species  has  seldom 

been  recognized,  and  a  host  of  synonyms  has  been  the  consequence.  Colea  nitida, 

DeCand.,  C.  ChapelieH,  DeCand.,  Bignonia  racemosa,  Lam.,  and  B.  compressa,  Lam., 
are  the  names  under  which  it  appears  in  our  systematic  works.  C.  Telfairice,  Boj.  and 
C.  mvolucrata,  Boj.  are  also  good  species,  to  the  latter  of  which  Bignonia  bracteosa, 
DeCand.  must  be  added  as  a  synonym. 

§  I.  Folia  verticillata.     Flores  e  trunco  ramisque  ortl  (Coleae  genuinae). 

1.  Colea  floribunda  ;  arbuscula ;  ramis  obtuse  angulatis  glabris,  foliis  4-5  -no- verticil- 

latis  5-8-jugis  cum  impari,  foliolis  petiolulatis  elliptico-oblongis  vel  oblongo-lanceo 
latis  acuminatis,  utrinque  glabris,  racemis  e  caule  ramisque  ortis,  calyce  glabro 

corolla  (lutea)  extus  velutino-scabrida,  intus  villosa,  staminibus  ovario  stylo  fructuqiu 
elongato  cylindraceo  subtoruloso  glabris.     (v.  v.  cult,  et  sp.  s.) 

Colea  jloribunda,  Bojer,  Hort.  Maurit.  p.  220  (1837) ;  Lindl.  Bot.  Reg.  1841, 1. 19;  DeCand.  Prodr.  ix 
p.  241,  n.  3  (1845). 

Colea}  Commersonii,  DeCand.  Prodr.  ix.  p.  242,  n.  11  (1845). 

Jifl 

m 
Nomen  vernaculum  Madagascariense :  "  Rei-rei" 
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Geogr.  Distr.  Common  throughout  Madagascar  (Commersonl  in  Herb.  Par.,  et  Juss. !  Bojerl);   Mau- 

ritius {Sieber  !  in  Herb.  Vindob.). 
# 

This  is  the  only  species  of  Colea  as  yet  cultivated  in  our  gardens.  It  is  better  known 

than  all  the  others ;  and  we  are  therefore  enabled  to  settle  its  synonymy  with  tolerable 

accuracy.  I  have  seen,  at  Paris,  Commer son's  specimens  upon  which  DeCandolle  founded 
his  Colea  ?  Commersonii,  and  consider  them  to  be  in  every  respect  identical  with  C.  flori- 

bunda.  Why  DeCandolle  placed  C.  Commersonii  among  the  species  with  terminal  flowers 

is  difficult  to  say,  since  some  of  the  specimens  prove  that  the  racemes  grow  out  of  the 

old  wood.  Sieber' s  n.  284  from  Mauritius,  upon  which  DeCandolle  founded  his  C.  cauli- 
flora,  I  have  examined  in  the  Vienna  Herbarium,  and  I  find  that  it  cannot  be  specifically 

separated  from  C.  Jloribunda. 

2.  Colea  Seychellartjm  ;  arbuscula ;  ramis  angulatis  glabris,  foliis  3-  4-nove  verticillatis 

4-5-jugis  cum  impari,  foliolis  petiolulatis  obovato-oblongis  obtusis,  basi  attenuatis, 

coriaceis  utrinque  glabris,  racemis  elongatis  e  caule  ramisque  ortis,  calyce  glabro, 

corolla  extus  glabra,  intus  villoso-pubescente,  ovario  styloque  glabro,  fructu  .... 

(v.  sp.  s.) 

Colea  Seychellarum,  Seem.  MSS.  in  Herb.  Paris. 

Geogr.  Distr.  Isle  of  Mahe  (Bernier  !,   n.  38). 

This  new  species  has  the  habit  of  Colea  Jloribunda,  Boj.  It  is,  according  to  Bernier, 

from  20-25  feet  high.  Leaves  1-1J  foot  long ;  leaflets  4-5  inches  long  and  1J-2  inches 
broad.  Bacemes  often  8  inches,  and  corolla  about  1  inch  long.  At  once  distinguished 

from  C.  jloribunda  by  its  very  long  racemes  and  its  (outside)  glabrous  corolla. 

3.  Colea  ptjrpubascens  ;  .  .  .  .  ,  ramis  angulatis  pubescentibus,  foliis  3-7 -no  verticil- 

latis 7-10-jugis  cum  impari,  foliolis  petiolulatis  ovato-oblongis  longe  acuminatis  basi 

attenuatis,  petiolis,  petiolulis  nervisque  inferioribus  purpurascentibus,  racemis  abbre- 

viatis  e  caule  ramisque  ortis,  calyce  glabro,  corolla  extus  velutino-scabrida,  stylo 

superne  villoso,  fructu  ....    (v.  sp.  s.) 

Colea purpurascens,  Seem.  MSS.  in  Herb.  Paris. 

Geogr.  Distr.  Ste.  Marie  de  Madagascar  (Boivinl) ;  Nossi-be  (Boivin  !). 

Has  the  habit  of  Colea  jloribunda,  but  differs  in  the  pubescent  branches,  and  pseudo- 

stipules,  the  purplish  tinge  of  the  petioles,  petiolules,  and  veins  of  the  under  side  of  the 

leaflets,  as  well  as  in  its  villose  style.     It  flowers,  according  to  Boivin,  from  November 
to  January. 

4.  Colea  discolor  ;  fruticosa ;    ramis  (angulatis  ?)  apice  hirsutis  ;  foliis  (verticillatis  ?) 

7-jugis  cum  impari,  foliolis  brevi-petiolulatis  oblongo-lanceolatis  obtuse  acuminatis 
subtus  purpureis,  racemis  e  caule  ramisque  ortis,  calyce  .  .  .  ,  corolla  .  .  .  ,  ovario 
.  .  .  ,  stylo  .  .  .  ,  fructu  ... 

Colea  discolor,  Seem.  MSS. 

Bignonia  discolor,  Boj.  in  lit.  ad  DeCand.  1833,  non  Rich. 

Bignonia  Bojeri,  DeCand.  Prodr.  ix.  p.  165  (1845). 
Geogr.  Distr.  Madagascar,  on  Mount  Antoungoun,  prov.  of  Emirna  (Boier,  teste  DeCand.). 
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I  have  not  seen  specimens  of  this  species;  and  those  seen  by  DeCandollc  were  without 

flowers  and  fruit.  My  reasons  for  placing  it  among  the  genuine  Coleas  were  twofold : 

Because  no  true  Bignonia  has  imparipinnate  leaves  a\  itli  quite  entire  leaflets,  nor  flowers 

growing  out  of  the  old  wood,  as  those  of  Colca  discolor,  according  to  Bojer,  do :  these 

three  characters  combined  are  only  met  with  in  Colca,  and  in  no  other  Bignoniaceous  or 

Crescent iaceous  genus.  As  an  additional  reason,  I  may  plead  the  close  resemblance  this 

species  must  bear  to  Colea  purpurascens,  rendering  a  specific  distinction  difficult.  Both 

have  hairy  branches,  leaves  with  7  pairs,  and  leaflets  more  or  less  purplish  underneath. 

Should  a  larger  number  of  specimens  come  to  hand,  it  may  be  found  that  there  is  no 

specific  distinction  between  Colea  piu°pu  msec  hs  and  C.  discolor. 

5.  Colea  hispidissima  ;  fruticosa  ?,  ramis  subteretibus  glabris,  foliis  oppositis  (v.  verti- 

cillatis?)  4-5-jugis  cum  impari,  foliolis  longc  petiolulatis  obovato-oblongis  breviter 
acuminatis,  racemis  abbrcviatis  e  caule  ramisque  ortis,  calyce  corollaque  extus  pilis 

ferrugineis  hispidissimis,  corolla  (albida?)  intus  ovario  styloque  hispid  is,  staminibus 

glabris,  fructu  ....     (v.  sp.  s.) 

Colea  hispidissima,  Seem.  MSS. 

Geogr.  Distr.  Ste.  Marie,  Madagascar  (Boivinl  n.  1820  in  Herb.  Par.). 

Differs  from  all  known  Coleas  by  its  very  hispid  calyx  and  corolla.  The  leaves  are 

probably,  in  the  older  branches,  verticillate,  as  in  all  the  other  species  of  this  group  of  the 

genus. 

6.  Colea  Mauritiana  :   arborea;  ramis  annularis  glabris,  foliis  3-1-nove  verticillatis -,».*.»  v^       & 

2-3-jugis  cum  impari,  foliolis  subsessilibus  obovato-cuneatis  obtusis  vel  acuminatis 
coriaceis,  racemis  e  caule  ramisque  ortis,  calyce  glabro,  corolla  (rosea)  glabra  vel 
tenuissime  puberula,  staminibus  ovario  styloque  glabris,  fructu  oblongo  acuminato 

verrucoso  glabro  (flavescente),  seminibus  ovali-oblongis.     (v.  sp.  s.) 
(1837) 

iflora,  DeCand.  Prodr 
2817 

iflora,  Decaisne,  Nou\ 
obtusifolia 

ojer  \);  Timor  (Herb Geogr.  Distr.    Madagascar  (Chapelier\  Petit-Thouars\  Commerson  !) ;  Mauritius  (J 
Par.) . 

A  tree,  according  to  Bojer's  MSS.  in  the  Viennese  Herbarium,  and  having  Colea  tetra- 

gona  for  its  nearest  ally.   The  leaflets  of  Bojer's  specimen  from  Mauritius  are  quite  obtuse. 

7.  Colea  tetragona;  fruticosa;   ramis  acute  4-7-gonis,  glabris,  foliis  4-7-nove  ver- 

ticillatis 5-9-jugis  cum  impari,  foliolis  brevi  petiolulatis  oblongis  obtusis  basi  in- 

qualibus  subcuneatis mis  e  caule  ramisque  ortis  abbreviatis,  caly 

glabro,  corolla  (rosea)  extus  puberula,  ovario  .  .  .,  fructu  ...     (v.  sp.  s.) 

Colea}  tetragona,  DeCand.  Prodr.  ix.  p.  242  (1845). 

Geogr.  Distr.  Madagascar  {Petit-Thmiars\  Pervillel  n.  234). 
VOL.  XXIII. C 
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According  to  Perville,  who  found  this  species  at  St.  Marie,  in  the  N.E.  of  Madagascar,  it 

is  a  shrub  12-15  feet  high,  with  rose-coloured  flowers.  The  specific  name  "  tetragona  "  does 

not  apply  well  to  this  plant,  since  better  specimens  than  those  at  DeCandolle' s  disposal 
show  that  the  normal  number  of  the  leaves,  and  the  consequent  edges  of  the  branches,  is 

seven,  and  that  only  weak  specimens  have  square  branches.  The  hard,  acute,  persistent 

scales  occasionally  met  with  in  this  species,  and  regarded  by  Bojer  as  stipules,  appear  to 

me  (as  supposed  by  DeCandolle)  to  be  abortive  leaves,  somewhat  analogous  to  the  scales 

on  the  trunk  of  Cycas. 

§11.  Folia  opposita.     Flores  axillares  vel  terminates.     (Tripinna,  Lour.) 

8.  Colea  decora  ;  fruticosa,  glabra,  ramis  compressis,  foliis  oppositis  5-jugis  cum  impari, 

trifoliolatis  vel  imo  simplicibus,  foliolis  petiolulatis  obovato-oblongis  obtusis  vel  acu- 

minatis,  basi  subcuneatis,  coriaceis,  supra  nitidis,  petiolo  angustissime  marginato, 

racemis  terminalibus  vel  axillaribus  bracteatis,  bracteis  obovatis  acutis  vel  obtusis » 

basi  cuneatis,  pedunculis  acute  tetragonis,  pedicellis  solitariis  vel  4-no  verticillatis, 

calyce  glabro,  corolla  (alba)  staminibusque  puberulis,  ovario  styloque  glabris, 
fructu  ...      (v.  sp.  s.) 

Colea  decora,  Bojer,  Hort.  Maurit.  p.  220  (1837)  ;  DeCand.  Prodr.  ix.  p.  241.  n.  8.  (1845). 

Colea}  Ckapelieri,  DeCand.  Prodr.  ix.  p.  242  (1845). 

Colea}  nitida,  DeCand.  Prodr.  ix.  p.  242  (1845). 783) 

783) 

Mad 

M 

Easily  distinguished  from  Colea  tetragona,  its  nearest  ally,  by  its  opposite,  never  verti 

cillate  leaves,  and  from  all  other  Coleas  by  its  racemes  clothed  with  foliaceous  bracts 

By  its  bracts  it  approaches  Colea  involucrata,  Boj.  It  is  necessary  to  add,  that  Bojei 

distributed  specimens  of  Colea  floribunda,  Boj.  under  the  name  of  Bignonia  decora 

which  has  given  rise  to  some  confusion,  leading  in  some  herbaria  to  the  error  of  attaching 

the  name  of  Colea  decora  to  the  wrong  plant. 

9.  Colea  involttcrata  ;  fruticosa ;  ramis  teretibus  glabris,  foliis  oppositis  3-G-jugis  cum 

impari,  foliolis  petiolulatis  ellipticis  obtuse  acuminatis,  basi  cuneatis,  supra  nitidis, 

racemis  abbreviatis  (subcymosis)  longe  pedunculatis,  3-5-floris,  bracteis  4  late  obo- 

vatis vel  suborbiculatis  cinctis,  calyce  glabro,  dentibus  obtusis,  corolla  (rubro-aurantia, 

margine  flavo-aurantio)  limbo  patente  obtuse  5-lobo,  extus  intusque  glabra,  stami- 
nibus  ovario  styloque  glabris,  fructu       (v.  sp.  s.) 

Colea  involucrata,  Bojer,  Hort.  Maurit.  p.  221  (1837);  DeCand.  Prodr.  ix.  p.  242  (1845). 
Bignonia  bracteosa,  DeCand.  Prodr.  ix.  p.  165  (1845). 

Nomen  vernaculum :  "  Sifin-souki-mena-felan,"  teste  Bojer. 
Geogr.  Distr.  Madagascar  (Bojer !  in  Herb.  Par.  et  Hook.). 

The  fruit  of  this  species,  though  unknown  to  both  DeCandolle  and  myself,  was  pro- 

bably seen  by  Bojer,  and  induced  him  to  place  the  plant  with  his  genus  Colea9  in  which 
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DeCandolle  followed  him ;  but,  probably  by  some  oversight,  the  celebrated  author  of  the 

*  Prodromus '  enumerated  it  a  second  time  in  his  great  work  as  Bignonia  bractcosa,  with 
which  genus  (if  the  fruit  be  fleshy)  it  can  have  nothing  to  do.  The  imparipinnate  leaves 
with  quite  entire  leaflets  are  also  a  feature  not  met  with  in  any  genuine  species  of 
Bignonia. 

10.  Cole  A  Telfairi^:  ;  arborea ;  ramis  subcompressis,  minutissime  pubescent  ibus  viscosis ; 
foliis  oppositis  6-9-jugis  cum  impari,  foliolis  ovato-oblongis  acuminatis  lucidis,  pani- 
culis  terminalibus  laxis,  calycis  dentibus  puberulis  longiusculis  acutis,  corol  la  (rosea, 
tubo  ad  faucem  flavo  fasciato)  extus  minute  puberula,  intus  subglabra,  lobis  crenatis, 
staminibus  ovario  styloque  glabris,  fructu  longius  cylindraceo  acuminato  carnoso 
sublaevi.     (v.  sp.  s.) 

Colea  Telfairice,  Bojer,  Hort.  Maurit.  p.  220  (1837) ;  DeCand.  Prodr.  ix.  p.  242.  n.  10.  (1845). 
Bignonia  Telfairia,  Boj.  MSS.,  in  Hook.  Bot.  Mag.  t.  2976  exclud.  fig.  2  (1830). 
Geogr.  Distr.  Province  of  Emirna,  Madagascar  (Bojer !),  where  it  is  also  cultivated  on  account  of  its  edible fruit. 

Nomen Kici 

11.  Colea  tripinnata  ;  arborea ;  ramis  patentibus,  foliis  (oppositis  ?)  3-jugis  cum  impari 
foliolis  (petiolulatis  ?)  ovatis  acuminatis  glabris,  paniculis  terminalibus,  calyce  cyathi 
formi  5-crenato,  corolla  (luteo-rubra)  subcampanulata,  laciniis  ovatis  undulatis  villosis 
ovario  subrotundo  styloque  .  .  .  .,  fructu  ovato,  seminibus  oblongis  compressis. 

Colea  tripinnata,  Seem,  in  Bonplandia,  iv.  p.  128  (1856);  Hook.  Journ.  of  Bot.  and  Kew M 7) 

Tripinnaria  Asiatica,  Sprengl.  Syst.  ii.  p.  842  (1822). 
Tripinnaria  Cochinchinensis,  Pers.  Ench.  ii.  p.  173  (1807) 
Tancecium  tripinna,  Raeusch,  ex  Steudl.  Nomen.  Bot.  p.  7 

790) 

Nomen  vernaculum  Cochinchinense  :  "A  Cay  Den" 
Geogr.  Distr.  Cochinchina  (teste  Loureiro). 

As  there  are  no  specimens  of  this  plant  in  Europe  to  supply  the  deficiencies  of  Lou- 

reiro's  character,  it  may  not  be  superfluous  to  add  here  all  that  the  *  Flora  Cochinchi- 
nensis*  contains  about  it: — "Cat.  Ferianthium  cyathiforme,  5-crenatum,  persistens. Cor.  monopetala,  subcampanulata,  patens ;  tubo  calycem  superante,  limbo  5-fido ;  laciniis 
ovatis  undulatis,  villosis,  summa  majore.  Stam.  Filamenta  4  (quorum  duo  longiora) 
corollse  subaequalia.  Anther  ce  bicornes,  incumbentes.  Fist.  Germen  subrotundum. 
Stylus  sequalis  staminibus.  Stigma  acutum,  bifidum.  Feric.  Bacca  ovata,  carnosa, 
1-locularis,  polysperma.  Sem.  oblonga,  compressa,  pauca*.  Norn.  Tripinnam  vocavi  a 
foliis  tripinnatis.— Tripinna  tripinnata ;  foliis  3-pinnatis,  foliolis  ovatis  acuminatis ;  racemis 
terminalibus.      Hab.  Arbor  magna,  ramis  patentibus.     Folia  tripinnata  f  cum  impari 

pauca  "  is  probably  a  misprint  for  "parva,"  as  just  before  the  berry  is  termed  "  POLYspermous"  by  Loureiro, and  as  the  seeds  of  all  Coleas  are  small. — B.  S. 

f  The  term  "  tripinnata 
<( 

3-juga."— B.  S. 
C2 
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mzjove,  foliolis  ovatis  acuminatis,  integerrimis,  glabris.     Flos  luteo-ruber,  corymbi 

mosis  terminalibus.     Habitat  in  sylvis  montanis,  Cochinchinse." 

2.  Phyllarthron,  DeCand. 

Calyx  persistens,  5-angulatus,  5-dentatus.    Corolla  infundibuliformis,  tubo  oblongo  supra  paulum  ampliat
o, 

limbo  5-fido  suba?quali,  lobis  rotundatis  patentibus.  Stamina  4,  didynama,  cum  rudimento  quinti; 

antherae  biloculares,  loculis  discretis.  Discus  glandulosus  obsolete  5-lobus,  ovarii  basin  cingens. 

Stylus  elongatus,  stigma  bilamellatum.  Ovarium  unilocular,  multiovulatum>  placentis  parietalibus. 

Ovula  anatropa.     Bacca  cylindracea,  spurie  plurilocularis.     Semina  exalbuminosa,  subrotunda.
 

Arbores  vel  frutices  ex  insulis  Africa  australis  ortae,  ramis  dichotomis  compressis  vel  angulatis,  foliis  opp
o- 

sitis  verticillatis  vel  sparsis,  lomentaceis  (nempe  petiolo  articulato  articulis  2-5  late  foliaceis), 
 foliolis 

nullis  (v.  in  sp.  dubio  paucis),  racemis  terminalibus  vel  axillaribus  paucifloris,  floribus  roseis
,  fruc- 

tibus  flavis. 
71/ 

Hort.  Maurit.  p.  221 ;  DeCand.  Rev.  Bign.  p.  18,  non  Blum 

Bignoniee  sp.,  auct. 

The  number  of  species  here  enumerated  is  the  same  as  that  of  DeCandolle's  « Prodro- 

mus,'  one  of  DeCandolle's  species  (Ph.  Poivreanum,  DeCand.)  having  been  suppressed, 

and  a  new  one  {Ph.  Pemerianum,  Seem.)  added.  Ph.  Thouarsicmum,  DeCand.  will  pro- 

bably  have  to  be  excluded  from  this  genus,  its  habit  being  entirely  different  from  that  of 

the  genuine  Phyllarthr ons . 

1.  Phyllarthron  Noronhiantjm  ;  fruticosa,  ramis  angulatis,  sajpe  trigonis,  foliis  3-4- 

nove  verticillatis  vel  sparsis,  petiolis  articulatis,  articulis  2-3  ample  foliaceo-margi 

natis  late  obovatis  basi  cuneatis,  supra  lucidis  subtus  eveniis  vel  venis  impressis 

coriaceis,  foliolis  nullis,  racemis  terminalibus,  pedunculis  compressis,  calyce  c 

draceo  5-nervio  obtuse  5 -dent at o,  corolla   ,  staminibus  .  .  .  .,  ovario  styloque 

fructu  ....     (v.  sp.  s.) 

Noronhianum 

■
>
 

Bignonia  articulata,  Desf.  in  Poiv.  Suppl.  i.  p.  636: 
Thouars 

2.  Phyllarthron  Bojerianum  ;  arborea ;  ramis  ancipitibus  petiolisque  junioribus  vis- 

cosis ;  foliis  oppositis,  petiolis  articulatis,  articulis  2  late  marginatis,  inferiore  obovato- 

cuneato,  super,  elliptico,  utroque  pinnatim  venoso,  foliolis  nullis ;  racemis  termina- 

libus subcorymboso-trichotomis,  pedunculis  compressis,  calyce  ovato-campanulato 

enervio  subtruncato  obtuse  5-dentato,  corolla  (rosea)  extus  pulverulento-velutina, 

.  lobis  5  latis  obtusissimis,  staminibus   ,  ovario  styloque  glabris,  fructu 

(v.  sp.  s.  et  cult.) 

Mag.  t.  4173 

Houtte,  Fl.  des  Ser.  ii.  t.  7  (Mars  1846). 

rthrophyllum  Madagascariense,  Boj.  Hort.  Maur.  p.  221  excl 

omen  vernaculum  Madagascariense :  e<  Zahane"  teste  Bojer. 
Madagascar Cultivated  in  Europe,  having  been  introduced  about  1840 
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Arbor  excelsa,"  teste  Bojer.     Easily  distinguished  fie 1  species  by  it 

cous  compressed  branches  and  opposite  leaves,  as  well  as  by  its  arboreous  habit.  iui 

edible,  according  to  Bojer.  Branches  dichotomous.  Racemes  simple.  Bracts  opposite 

ovate,  acute.  Corolla  with  five  blunt,  wavy  segments.  Glandular  disc  5-toothcd.  Flower; 
in  August.  According  to  information  kindly  furnished  by  Mr.  Duncan  in  Mauritius 

the  fruit  of  this  and  the  following  species  is  whitish,  and  as  long  as  a  little  finger. 

3.  Phyllarthron  Comorense;  fruticosa;  ramis  acute  3-1-gonis;  foliis  3-1 -no  vcrticil- 

latis  vel  oppositis,  petiolis  articulatis,  articulis  3-5  longc  cuncatis,  supernc  obcordato- 
emarginatis,  lateraliter  proeter  nervum  medium  parce  venosis,  foliolis  nnllis,  racemis 

abbreviatis  paucifloris,  pedunculis  teretiusculis,  calyce  tubuloso  5-ncrvio  acute  5-den- 

tato  lepidoto-punctulato  puberulo,  corolla  (rosea)  extus  puberula,  intus  . . . .,  staminibus 

. . . .,  ovario  styloque   ,  fructu  "  Capsici  formam  n  inulante."    (v.  sp.  s.  vi  v.  cult.). 
Phyllarthron  Como?'en$e,  DeCancI.  Prodr.  ix.  p.  224  (184  f>). 
Phyllarthron  Poivreanum,  DeCand.  Prodr.  ix.  p.  243  (1845). 

Phyllarthron  Bojerianum,  var.?  8  elongalum,  DeCand.  Prodr.  ix.  p.  244  (1815). 
Arthrophyllinn  Comorense,  Bojer,  Ilort.  Maurit.  p.  221  (1837). 

Nomen  vernaculum :  u  Taumounann"  teste  DeCand. 

Geogr.  Distr.    Madagascar   (Poivrel  Bot9in\);    Comoro-  Isles  (Bojerl  Boirinl    Grey\).      Cultivated  in 
Europe. 

This  species,  according  to  Boivin  "  a  shrub  6  fret  high,"  has  the  longest  leaves  of  the 
whole  genus,  some  of  them  measuring  12-14  inches,  and  having  petioles  normally  com- 

posed of  five  joints.  The  width  of  these  joints  is  very  variable,  and  imparts  a  different 

look  to  different  specimens.  Hence  the  many  synonyms  of  this  comparatively  new  plant. 

P.  Powreanum,  DeCand.  is  one  of  the  broad-jointed  forms,  but  not  specifically  different 
from  the  genuine  P.  Comorense.  P.  Bojerianum,  var.  ?  elongatum,  DeCand.  is  the  same ; 

for  the  "  beard  "  sometimes  observable  at  the  junction  of  the  petioles  is  simply  a  fungus 
that  establishes  itself  upon  some  specimens. 

4.  Phyllarthron  Bernierlastm  ;  fruticosa,  ramis  compressis  glabris,  foliis  oppositis 

petiolis  articulatis,  articulis  2-5  anguste  linearibus  apice  obcordato-emarginatis,  nervis 
subparallelis,  foliolis  nullis,  racemis  terminalibus  vel  axillaribus  usque  ad  12-floris, 

pedunculis  compressis,  pcdicellis  oppositis,  calyce  glabro  acute   5-dentato,  corolla 

(rosea)  extus  pulverulento-velutina,  staminibus  .  . .  .,  ovario  styloque   ,  fructu 
...     (v.  sp.  s.) 

Phyllarthron  Bernierianum,  Seem,  in  Bonplandia,  vii.  p.  224  (1859). 

Geogr.  Distr.  Madagascar  {Bernierl  coll.  ii.  n.  215);  Ambongo  (Perville\);  Diego  Suarez  (Bernierl). 

According  to  Bernier,  a  shrub  6  feet  hi^h.  with  rose-coloured  flowers.    Leaves  narro 
i 

D O 

than  any  other  known  species  of  Phyllarthron,  2"  broad,  and  from  4-5  inches  lonff 

Species  du-bia. 

5.  Phyllarthron  ?  Thouarslanum  ;  fruticosa,  ramis  subteretibus  foliisque  naseentibus 

lepidotis  demum  glabris,  foliis  (siccitate  utrinque  cupreis)  alternis,  petiolo  articulato, 

articulis  2  oblongo-cuneatis  sequalibus,  foliolis  abrupte  bijugis  lanceolatis  utrinque 
attenuatis  alisque  petioli  pinnatim  venosis,  racemis  . . .  .,  fructu  ...     (v.  sp.  s.) 



34  DR.  B.  SEEMANN  ON  THE   CRESCENTIACE^E. 

Phyllarthron  Thouarsianum,  DeCand.  Prodr.  ix.  p.  244  (1845). 

Geogr.  Distr.  Madagascar  (Petit-Thouars  \  in  Herb.  Juss.  et  Par.). 

There  is  no  evidence  to  show  that  this  plant  is  a  genuine  species  of  Phyllarthron,  or 

even  a  Crescentiacea,  as  neither  the  flowers  nor  the  fruit  of  it  are  known.  "Folia 

abrupte  pinnata  "  only  occur  once  among  Crescentiacece,  and  in  that  instance  {Kigelia  pin- 
nata, DeCand.)  by  abortion.  Amongst  the  genuine  Bignoniacea?  such  leaves  are  known 

in  only  one  imperfectly  described  species,  Bignonia  bijuga,  Yahl,  which,  like  Ph.  Thouar- 

sicmum,  is  a  native  of  Madagascar,  and  may  possibly  prove  identical  with  it. 

3.  Tan^citjm,  Swartz. 

Calyx  persistens,  globoso-cylindraceus,  obsolete  5-dentatus.     Corolla  tubulosa,  infundibuliformis,  limbo 

5-fido  subaequali,  lobis  tubo  brevioribus,  2  superioribus  erectis  approximates  paulum  minoribus, 
inferioribus  patentibus.  Stamina  4,  didynama,  cum  rudimento  quinti ;  anthera  2-loculares,  loculis 

divergentibus.  Discus  glandulosus  ovarii  basin  cingens.  Stylus  elongatus ;  stigma  bilamellatum. 

Ovarium  unilocular^  niultiovulatum,  placentis  parietalibus.  Bacca  oblonga  vel  globosa,  cortice 

fragiliter  corticosa,  1-  vel  spurie  2-locularis.  Semina  plurima,  compressa  aut  angulata,  in  pulpa  nidu- 
lantia;  albumen  nullum. 

Frut 

trifoliolatis  vel  germinatis  cum 
mosis  vel  naniculatis  axillaribus 

roseis,  violaceis  vel  lilacinis ;  baccis  ferrugineis  vel  nigris. 

72 

Hook.  Journ.  and  Kew  Misc 

Miquel  in  Bot.  Zeit.  ii.  p.  788 

Besleria  sp.^  Aubl. 

Citharexylon  sp.^  Linn. 

Amongst  the  various  species  from  time  to  time  referred  to  this  genus,  there  are  three 

which  must  be  excluded.  Tancecium  ?  paniculatum,  Sieb.  is  a  Bignoniacea  proper  (Arra- 

bidcea  paniculata,  Seem.  *) ;  Tancecium  pinnatum,  Willd.  is  identical  with  Kigelia  pinnata, 
DeCand. ;  and  T.  tripinna,  Baeusch,  a  synonym  of  Colea  tripinnata3  Seem.  Having 
added  two  new  ones  (T.  crucigerum,  Seem,  and  T.  lilacinum,  Seem.),  the  genus  now  con- 

sists of  four  well-defined  species,  which  arrange  themselves  into  two  very  natural  groups, 
the  one  having  non-rooting  branches,  compound  ecoriaceous  leaves,  and  white  pubescent 

corollas ;  the  other  rooting  branches,  simple  coriaceous  leaves,  and  glabrous  corollas  of  a 
scarlet,  pink,  or  more  or  less  bluish  tint.  The  former  is  represented  by  T.  crucigerum  and 
albiflorum,  the  latter  by  T.  parasiticum  and  lilacinum.  T.  crucigerum  is  the  old  Bignonia 

crucigera  of  Linnaeus,  well  figured  in  Burmann's  edition  of  Plumier's  work  ;  T.  albiflorum, 
DeCand.  is  the  T.  Jaroba  of  Swartz,  the  alteration  of  its  name  having  become  neces- 

*  Arrabidaa  paniculata,  Seem.  MSS.  {Tanceciuml  paniculatum,  Sieb.!  Flor.  Martinic.  n.  81 ;  DeCand.  Prodr. 
ix.  p.  245  :  1845)  !  rarois  teretibus  glabris,  foliis  oppositis  petiolatis  3-foliolatis,  foliolo  medio  ovali  maximo,  lateralibus 
minimis,  junioribus  velutinis  adultis  glabris,  paniculis  axillaribus  laxe  tricbotomis,  pedunculis  ramulisque  compressis, 
minutissime  puberulis,  calyce  cupuliformi,  breriter  5-dentato,  sequali,  corolla  apice  pulverulento-yelutina ;  fructus   
(v.  sp.  s.  in  Herb.  Vindob.)     Martinica  (Sieb. !  Fl.  Martin,  n.  81). 
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sary,  as  the  «  Jaroba"  of  Alarcgrav,  from  which  the  older  specific  name  was  borrowed,  is 
not,  as  Swartz  supposed,  a  synonym  of  this  plant,  hut,  judging  from  the  indifferent  de- 

scription and  the  rude  woodcut,  a  Cucurbitacea*.  T.  partmHcum  is  a  very  characteristic 
species  (the  only  one  hitherto  introduced  in  our  gardens),  which  has  fortunately  no  con- 

flicting synonymy.  T.  Ulaciniim  was  originally  founded  by  me,  upon  Miquel's  Sehlegelw 
Marina,  adding  as  synonyms  ScMegelia  elongata  of  the  same  author,  and  the  doubtful 
Beslerha  ?  vlolacea  and  B.  ?  car  idea  of  Aublct,  original  specimens  of  which  are  preserved 
at  the  British  Museum.  Recently  I  discovered  that  the  plant  described  by  Linnseus  in 

his  '  Plantae  Surinamenses '  as  QUharexylon  cinereum  (five  specimens  of  which  are  pre- 
served under  that  name  in  Linnams's  own  Herbarium)  must  also  be  referred  to  this 

species.  Sir  J.  E.  Smith  had  already  noticed,  in  a  memorandum  to  the  Linnean  specimens, 
that  they  could  not  belong  to  the  OUharexylon  cinereum  of  the  ■ Systema,'  which  was 

taken  up,  it  would  seem,  from  Jacquin's,  Plumier's,  and  Pluckcnet's  figures,  and  is  a 
terrestrial  tree  inhabiting  the  West  Indies,  to  which  the  brief  character  (" parattticum, 
scandens")  of  the  'Plant.  Surinam.'  cannot  possibly  apply. 

§  I.  Caules  ramique  eradicantes ;  folia  trifoliolata  vol  conjugato-bifoliolata  cum  cirrho  intermedio;  foliola 
ecoriacea.     Corolla  pubescens,  alba. 

1.  Tan/ecittm  crttcigerttm  ;  ramis  punctatis,  foliis  trifoliolatis  vel  conWato-bifoliolatis 

conj 

cum  cirrho  intermedio  (abortu  unifoliolatis),  foliolis  ovatis  acuminatis,  supra  glabris, 
subtus  pubescenti-velutinis,  racemis  axillaribus  terminalibusque  5-8-floris,  bracteis 
ovato-lanceolatis,  bracteolis  subulatis,  corolla  (alba)  longe  tubulosa  pubescente,  bacca oblongaf.    (v.  sp.  s.) 

Tanacium  crucigerum,  Seem,  in  Bonpl.  iv.  p.  127,  et  in  Hook.  Journ.  and  Kew  Misc.  ix.  p.  83. 
Bignonia  crucigera,  Linn.  spec.  869  (excl.  syn.  omnib.  except.  Plum.)  ;  DeCand.  Prodr.  ix.  p.  152. 
Bignonia  foliis  conjugatis  cirrhosis  ternatis,  Plum.,  ed.  Burm.  fasc.  iii.  p.  48,  t.  58  (exclud.  syn.  omnib.  ex- 

cept. Linn.). 

Geogr.  Distr.  Dominica  (Imray  !)  ;   St.  Vincent  (Guildingl). 

There  are  no  specimens  of  this  plant  preserved  in  Linnams's  herbarium ;  and  Linnseus 
seems  to  have  taken  it  up  solely  from  Plumier's  figures. 

2.  Tanjecitjm  albiflort  m  ;  ramis  epunctatis,  foliis  trifoliolatis  vel  conjugato-bifoliolatis 
cum  cirrho  intermedio,  foliolis  ovato-oblongis  acuminatis  utrinque  glabris,  racemis 

axillaribus  3-5-floris,  bracteis   ,   bracteolis   subulatis,  corolla  (alba)  longissima 
tubulosa  pubescente,  bacca  oblonga  maxima  glabra,     (v.  sp.  s.) 

*  The  description  inMarcg.  Hist.  Reg.  Nat.  Brasil.  lib.  i.  p.  25,  runs  as  follows  :— "  Jaroba  Brasiliensibus  dicta,  Ca- 
saca  amargosa  Lusitanis. 

planta culis  tria  folia  opposita  habet  Phaseoli  modo,  sunt  autem  plane  similia  foliis  Mucuna.     Fructus  autem  similis  fructui 
Cuete,  sed  ut  plurimum  minor,  eadem  pulpa,  iisdem  seminibus,  ejusdem  quoque  usus 

Hist 

Brasil  n 
vate,  dotted  fruits. 

f  "  Fructus  optime  rej 
Cliff./  "  Plum.,  ed.  Burm 

The  figure  represents  a  climbing  stem,  with  alternate,  tripartite  or  trifoliolated  leaves,  and  obo- Hort. 
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iflorum,  DeCand.  Prodr.  ix.  p.  245 ;  Seem,  in  Bonpl.  iv.  p.  127,  et  in  Hook.  Jou 
Misc 

Marc 

Cucurbitifera,  Sloane,  Hist.  ii.  p.  173  ;  Browne,  Ja 

Geoar.  Distr.    Jamaica  (Robins  !   Distan  1    Wright British  Guiana   (Schomburgk !  n.  829)  j 

76 

folia 

ccerulescens 

rosea  vel  coccinea.     (Schlegelia,  Mia 

3.  Tan^citjm  parasiticum  ;  foiiis  ovatooblongis  acuminatis  utrinque  glabris,  racemis 

axillaribus  2-12-floris,  corolla  (coccinea)  glabra,   tubo   abbreviate),   bacca   globosa, 

•    glabra  (f erruginea) ,  seminibus  angulato-oblongis  parvis.     (v.  sp.  s.  et  v.  cult.) 

Tanacium  parasiticum,  Swartz,  Fl.  Ind.  Occ.  ii.  p.  1053,  t.  20.  f.  2  ;  DeCand.  Prodr.  ix.  p.  245  ;  Seem,  in 

Bonpl.  iv.  p.  127 ;  et  in  Hook.  Journ.  and  Kew  Misc.  ix.  p.  83. 

Crescentia,  Browne,  Jamaica,  p.  266.  n.  5. 

Geogr.  Distr,  Woods  of  Jamaica  {Swartz !  Purdie !  Alexander  !) ;  Cuba  {Ch.  Wright,  n.  434)  j  near  San 

Gabriel  da  Cachoeira,  Rio  Negro,  Brazil  {Spruce !  n.  2243).  Cultivated  at  the  Royal  Botanic  Gar- 
dens, Kew. 

4.  Tan^ectum  lilacintjm  ;   foiiis  ovatis  ovato-ellipticis  vel  lanceolato-oblongis  utrinque 

glabris,  paniculis  terminalibus  multifloris,  bracteis  ovato-oblongis  acuminatis,  brac- 

teolis  lineari-lanceolatis  striatis  pedunculisque  puberulis,  corolla  (lilacina,  rosea  vel 

violacea)  glabra,  tubo  abbreviato,  bacca  ovali  glabra  (nigra),     (v.  sp.  v.  et  sp.  s.) 

Herald,  d.  182,  Bonpl.  iv.  p.  128,  et  Hook.  Journ.  and  Kew  Misc 

p.  84. 
egelia  lilacina,  M 

Prodr.  ix.  p.  564. 

788 
Miq.  in  Linnaea,  xxii.  p.  73 

Besleria 

carulea 

Syst 
Herb 

vern 

Distr.  Darien  (Seemann  !) ;  Surinam  (Hostmann !  n.  553  in  Herb 

Kegel,  teste  Miquel) ;  French  Guiana  (Aublet!  in  Mus.  Brit.). 

Authors  do  not  quite  agree  respecting  the  colour  of  the  corolla.  In  the  specimens  I 

collected  in  Darien  it  was  lilac,  some  might  call  it  pink.  Aublet  had  specimens  with  blue, 

and  some  with  violet  corollas.  I  regard  these  discrepancies  as  indicating  so  many  slight 
varieties . 

Species  exclmce. 

Tanaciumt  paniculaturn,  Sieh. =Arrabidaa paniculata,  Seem. 
Tatuecium  pinnatwn,  Willd.  =  Kigelia  pinnata,  DeCand. 
Tancecium  tripinna,  Raeusch  =  Colea  tripinnata,  Seem. 
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Tribus  II. — Crescentlele.     Seem,  in  Proc.  Linn.  Soc.  ii.  p.  2G9  (1853) ;  Bot.  Herald 
p.  182  (1851). — Calyx  deciduus,  irregularis  (spathaceus  vel  bipartitus). 

4.  Parmentiera,  DeCand. 

Calyx  deciduus,  spathaceus,  longitudinaliter   fissus.     Corolla  subcampanulata,   tubo   lato   brcvi,  fauce 

hiante,  limbo  distincto  5-lobo,  lobis  subasqualibus  patentibus.  Stamina  4,  didynama,  cum  rudimento 
quinti.  Anthera  2-loculares,  loculis  divergentibus.  Discus  gtandulosus  ovarii  basin  cingcns.  Stylus 
elongatus  ;  stigma  bilamellatum,  lamellis  integcrrimis.  Ovarium  1-loculare,  multiovulatum.  Fructus 

carnosus,  indehiscens,  teres,  tuberculatus  vel  laevis,  spurie  2-4-loeularis,  epulposus.  Semina  plurima, 
parva,  cordata  vel  subrotunda.     Albumen  nullum. 

Arbores  America  tropica,  ramis  aculeatis   vel   inermibus,  foliis  oppositis,  simplicibus   vel   trifoliolatis, 
pedunculis  unifloris  subcongestis  ex  trunco  aut  basi  ramorum  et  ramulorum  ortis,  corollis  albidis  vel 
virescentibus,  fructibus  flavis. 

Parmentiera,  DeCand.  Revis.  Bignon.  p.  19;  Prodr.  ix.  p.  244.     Endl.  Gen.  Plant.  Suppl.  i.  p.  1409, 
n.  4171-  1.     Seem,  in  Hook.  Journ.  and  Kew  Misc.  vi.  p.  272. 

Crescentice  spec.  auct. 

DeCandolle  (Prodr.  ix.  p.  241)  has  enumerated  only  one  species  of  Tarmenlierc  (P. 
edulis,  DeCand.) ;  and  I  have  added  two  more  (P.  cereifera,  Seem,  and  P.  aculeata, 
Seem.).  Of  the  latter  two,  only  one  (P.  cereifera,  Seem.)  holds  good,  P.  aculeata,  Seem, 

having  proved  identical  with  i*.  edulis;  so  that  the  genus  consists  at  present  of  two 
species,  both  very  distinct  from  each  other.  P.  edulis,  DeCand.  has  thorns,  occasionally 
simple  leaves,  and  a  tuberculate  fruit ;  whilst  P.  cereifera,  Seem.,  the  famous  Candle- tree 
of  the  Isthmus  of  Panama,  is  unarmed,  has  always  compound  leaves  and  a  smooth  fruit. 
As  synonyms  of  P.  edulis,  DeCand.,  must  also  be  regarded  Crescentia  aculeata,  II.  B.  K., 
C  edulis,  Desv.,  and  C.  musacarpa ,  Zaldivar. 

1.  Parmentiera  cereifera  ;  ramis  inermibus,  foliis  omnibus  trifoliolatis,  foliolis  ovato- 

ellipticis  vel  obovato-oblongis  utrinque  acuminatis  serratis  vel  integerrimis,  petiolo 
alato,  corollge  (albidae)  lobis  emarginatis,  fructu  tereti  bisuleato  lsevi  glaberrimo. 
(v.  sp.  v.  et  cult.) 

Parmentiera  cereifera,  Seem.  iii.  p.  302;  Bot.  Herald,  p.  182,  t.  32;  Hook.  Journ.  and  Kew  Misc.  vi. 

p.  273. 

Nomen  vernaculum  Panamense :  "  Palo  de  velas"  (i.e.  Arbor  cereifera),  teste  Seemann. 
Geogr.  Distr.  Central  parts  of  the  province  of  Panama,  near  the  villages  of  Cruces,  Gorgona,  and  San 

Juan  (Seemannl).     Formerly  (in  1S46)  cultivated  at  Kew. 

Tliis  singular  production  was  first  described  by  me  in  Hooker's  *  Journal  of  Botany  and 

Kew  Miscellany,'  vol.  iii.  p.  302,  where  I  said :  "  This  tree  is  confined  to  the  valley  of  the 
Chagres,  Isthmus  of  Panama,  where  it  forms  entire  forests.  In  entering  them,  a  person 

might  almost  fancy  himself  transported  into  a  chandler's  shop.  From  all  the  stems  and 
lower  branches  hang  long  cylindrical  fruits  of  a  yellow  colour  and  a  wax-like  appearance, 

so  much  resembling  a  candle  as  to  have  given  rise  to  the  popular  appellation  of  Palo  de 

Velas,  or  Candle-tree.  The  fruit  is  generally  from  two  to  three,  but  not  unfrequently 
four  feet  long,  and  an  inch  in  diameter.  The  tree  itself  is  about  24  feet  high,  with 

opposite,  trifoliated  leaves,  and  large  white  blossoms,  which  appear  throughout  the  year, 

but  in  greatest  abundance  during  the  rainy  season.     The  fruit  serves  for  food  to  nume- 
VOL.  XXIII. D 



18  DR.  B.  SEEMANN  ON  THE  CRESCENTIACE^. 

rous  herds  of  cattle.  Bullocks  especially,  if  fed  with  Guinea  grass,  Batatilla  (Ipomcea 

brachypoda,  Bth.  =  I.  variabilis,  Chois.),  and  the  fruit  of  this  tree,  soon  get  fat.  It  is 

generally  admitted,  however,  that  their  meat  partakes  in  some  degree  of  the  peculiar 

apple-like  smell  of  the  fruit ;  but  that  is  by  no  means  disagreeable,  and  easily  got  rid  of 

if,  for  a  few  days  previous  to  the  killing  of  the  animal,  the  food  is  changed.  As  the 

principal  harvest  is  at  a  season  when  all  herbaceous  vegetation  is  dried  up,  the  culti- 

vation of  this  tree  in  tropical  countries  is  especially  to  be  recommended :  a  few  acres 

of  it  at  each  farm  would  effectually  prevent  that  want  of  fodder  always  severely  felt  after 

the  periodical  rains  have  ceased." 

2.  Parmentiera  edtjlis;  ramis  aculeatis,  aculeis  sub  foliis  insertis,  foliis  aliis  simpli- 

cibus  ovato  oblongis  vel  cuneato-lanceolatis,  aliis  trifoliolatis,  foliolis  ovato-oblongis 

utrinque  attenuatis  integerrimis,  petiolo  superne  anguste  alato  vel  nudo,  corolhe 

(virescentis)  lobis  undulato-crispis,  fructu  angulato  tuberculato.     (v.  sp.  s.) 

Parmentiera  edulis,  De  Cand.  Rev.  Bignon.  p.  19;  Prodr.  ix.  p.  244.     Seem,  in  Hook.  Journ.  and  Kew 
Misc.  vi.  p.  273. 

Parmentiera  aculeatay  Seem,  in  Bot.  Herald,  p.  183. 

Crescentia  aculeata,  Humb.  BonpL  et  Kunth,  Nov.  Gen.  Amer.  iii.  p.  158;  DeCand.  Prodr.  ix.  p.  247- 
Crescentia  edulis,  Desv.  Journ.  Bot.  iv.  p.  112;  DeCand.  Prodr.  ix.  p.  246;  M09.  Fl.  Mex.  ined.  fide  DC. 
Crescentia  musacarpa,  Zaldivar,  Fl.  Mex.  ined.  nov. ;  Heller,  Reisen  in  Mexiko,  p.  414. 
Quauxhichotl  seu  arbor  Cucumeris  rnoschati,  Hernandez,  Mex.  p.  90. 

Nomina   vernacula    Mexicana :    *  Quauxhichotl,"   "  Quaunuxilotl,"    w  Quaxilote "  et   *  Cuajilote"   teste 
DeCand.  et  Heller. 

r.  Distr.  Mexico  (Schiedel  n.  1207*  Coulter  !).  According  t< 
according  to  Desvaux,  in  Guaxaca ;  according  to  Humboldt 
catepic ;  and  according  to  Coulter,  at  Zinapan. 

Hernandez,  it  is  found  in  Y 

5.  Crescentia,  Linn. 

Calyx  deciduus,  bilabiatus,  lobis  integerrimis.      Corolla  subcampanulata,  tubo   elongato,  fauce  magna 

ventricosa,  limbo  inaequaliter  5-fido  vel  crenato  aut  fimbriato-laciniato.  Stamina  4,  cum  rudimento 

quinti.  Ant  her  a  biloculares,  loculis  divergentibus.  Discus  glandulosus  ovarii  basin  cingens.  Stylus 

elongatus;  stigma  bilamellatum.  Ovarium  1-loculare,  multiovulatum.  Fructus  globosus,  ovatus 

vel  ellipsoideus,  cortice  lignoso,  spurie  2-locularis,  intus  pulposus.  Semina  plurima.  Albumen 
nullum.     Embryo  magnus. 

Arbores  vel  frutices  arborescentes  in  America  tropica  indigenae,  in  Asia  et  Africa  cultae,  foliis  alternis 

solitariis  vel  fasciculatis,  simplicibus  vel  trifoliolatis,  pedunculis  e  trunco  ramisve  ortis,  corollis 

rubentibus,  virescentibus,  vel  virescentibus  purpureo  et  flavo  variegatis,  fructibus  virescentibus  vel 
flavescentibus. 

Crescentia,  Linn.  Gen.  n.  772  ;  Endl.  Gen.  Plant,  n.  417  ;  DeCand.  Prodr.  ix.  p.  246  excl.  sp. ;  Seem,  in 
Hook.  Journ.  and  Kew  Misc.  vi.  p.  273. 

Cujete,  Plum.  Gen.  1. 16. 

Crescentia  Cujete,  linn.,  the  species  upon  which  the  genus  Crescentia  was  founded,  is 
distinguished  from  its  congeners  by  its  fasciculate  leaves,  all  of  which  are  simple,  and  its 
fruit,  the  shell  of  which  is  so  hard  that  it  can  be  broken  only  by  the  application  of  an  axe 
or  some  other  sharp  instrument.  To  this  species  C.  cuneifolia,  Gardn.  must  be  added  as 
a  synonym,  as  the  latter  is  in  no  way  distinct  from  the  former,  some  of  the  specimens  in 
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Linnaeus' s  own  herbarium  baring  leaves  the  under  side  of  which  is  slightly  pubescent,  as 
those  of  C.  cuneifolia,  Gardn.  are;  and  the  difference  in  the  fruit  amounts  to  nothing: 

the  spots  are  generally  observable  in  young  fruits,  and  disappear  in  the  old  ones. 

C.  acuminata,  H.  B.  K.,  which  (misled  by  the  term  "fragile"  applied  to  its  fruit  by 
DeCandolle,  a  term  not  contained  in  the  original  description  of  H.  B.  K.)  I  suggested  • 

(Bot.  Herald,  p.  183),  might  belong  to  C.  cucurbitina,  is,  according  to  an  authentic  speci- 

men preserved  in  the  Berlin  Herbarium,  also  identical  with  C.  Cujete,  Linn.  C,  angusti- 

folia  of  Willdenow's  Herbarium  is  another  synonym.  The  second  Crescentia  which  I  con- 

sider a  good  species  is  C.  cucv  rbitina ,  Linn.,  which  Linnaeus  published  in  his  ■  Mantissa,' 
and  which  he  probably  never  saw,  as  there  is  no  specimen  of  it  in  his  herbarium ;  he 

described  it,  most  likely,  as  he  has  done  in  several  other  instances,  from  Plunder's  figures. 
This  species  is  distinguished  by  its  simple  isolated  leaves,  and  the  shell  of  its  fruit, 

which  is  so  fragile  that  it  may  be  crushed  in  the  hand  like  an  egg.  C.  latifolia,  Linn, 

has  justly  been  regarded  as  a  synonym  of  this  species ;  and  to  this  I  have  added  C.  obo- 

vata,  Benth.,  C.  letJrifera,  Tussac,  C.  toxicaria,  Tussac,  and  C.  palustris,  Forsyth  Herb. 

The  description  of  C.  ovata  of  Burmann's  'Flora  Indica,'  p.  132,  short  as  it  is  ("  C.  foliis 
ovatis  integerrimis,  apice  acuminatis ;  folia  in  hac  specie  perfecte  ovata  ncc  attenuata, 

ut  in  Crescentia  Cujete,  L."),  agrees  perfectly  well  with  this,  and  no  other  species.  The 
third  species  of  Crescentia  holding  good  is  C.  macrophylla,  Seem.,  allied  to,  but  quite 
distinct  from  C.  cucurbitina.  It  is  cultivated  in  some  gardens  under  the  names  of 

C.  regia  and  Ferdinandusa  superba ;  and  its  geographical  range  seems  to  be  limited  to  a 

portion  of  Mexico.  The  fourth  species  of  Crescentia,  the  validity  of  which  I  am  ready  to 
acknowledge,  is  C.  alata,  H.  B.  K.,  the  Tecomate  of  the  Mexicans.  That  species  is 

characterized  by  having  a  hard-shelled  fruit  and  fasciculate  leaves,  the  central  leaf  of  its 
fascicles  being  trifoliolated.  As  a  synonym  of  it  I  regard  C.  trifolia,  M.  Blanco,  the 

description  of  the  latter  in  the  '  Flora  de  Filipinas  '  agreeing  word  for  word  with  C.  alata, 
H.  B.  K.,  and  its  Mexican  origin  having  been  traced  by  Blanco,  the  author  of  that 

'  Flora,'  who  says  :  "  Tal  vez  habran  venido  de  America ;  .  .  .  .  llaman  in  Nueva  Esparia 
•  Tecomate?  "  These  are  the  only  four  genuine  species  of  Crescentia.  C.  aculeata, 
H.  B.  K.  and  C.  edulis,  Moz.  are  merely  synonyms  of  Tarmentiera  edulis,  DeCand. ; 

C.  edulis,  Desv.  the  simple-leaved  form  of  the  same  species.  C.  jasminoides,  Lam. 
belongs  to  Gardenia  clusiarfolia ,  Jacq. ;  and  C.  pinnata,  Jacq.  to  Kigelia  pinnata,  DeCand. 

§  I.  Folia  alterna,  solitaria.     Corolla  virescens. 

1.  Crescentia  cucurbitina  ;  arborescens,  foliis  alternis  solitariis  omnibus  simplicibus 

lanceolato-ovatis  vel   obovatis   breviter   acuminatis,  fructibus   globosis   ovatis   vel 

ellipticis,  cortice  fragili.     (v.  sp.  v.  et  cult.) 

Crescentia  cucurbitina,  Linn.  Mant.  p.  250;  DeCand.  Prodr.  ix.  p.  246 ;  Seem,  in  Hook.  Journ.  and  Kew 

Misc.  vi.  p.  274 ;  Swartz,  Obs.  p.  234 ;  Plum,  et  Burm.  1. 109.  fig.  sup. ;  Pluck.  Aim.  1. 17 1.  fig.  2. 

Crescentia  latifolia,  Lam.  Diet.  i.  p.  558. 

Crescentia  obovata,  Benth.  Bot.  Sulph.  p.  130,  t.  46;  Wlprs.  Rep.  vi.  p.  517- 

Crescentia  ovata,  Burm.  Fl.  Ind.  p.  132 ;  DeCand.  Prodr.  ix.  p.  247- 

Crescentia  lethifera,  Tussac,  Fl.  des  An  til.  iv.  p.  50, 1. 17;  Wlprs.  Rep.  vi.  p.  517. 

Crescentia  toxicaria,  Tussac,  Fl.  des  Antil.  iv.  1. 1%. 

D  2 
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Herb 
Nomina 

Birschel,  "  Coco  de  mono"  dicitur. 

in  Venezuela,  teste 

Geogr.  Distr.  Jamaica   (Swartzl  in  Herb.  Willd.  n.  11486,  W.  Wright !  Purdiel  Distinl)  ;    St.  Vincent 
(Anderson  !) ;  Cuba  (Ed.  Otto  !) ;  St.  Thomas  (Moritz  !  C.  Ehrenberg  !)  ;  Chagres  (Fendler,  n.  120) ; 
San  Juan  (Moritz  !) ;  Topo,  Venezuela  (Birschel !) ;  St.  Domingo  (teste  Tussac)  ;  Pacific  shores  of  the 
Isthmus  of  Panama  (Seemann !) ;  Island  of  Gorgona  (Barclay  !).  Commonly  growing  close  to  the 
sea,  with  Hibiscus  tiliaceus  and  Hippomane  Mancinella,  Linn. 

A  shrub  about  15  feet  high. 

2.  Crescentta  mackophylla  ;    arborea ;    glaberrima,  foliis  alternis  solitariis  omnibus 
simplicibus  obovato-lanceolatis  breviter  acuminatis,  basin  versus  longe  cuneatis, 

nervo  (medio)  utrinque  acuto,  petiolis  basi  valde  incrassatis,  corolla  (virescente)  sub- 

eampanulata,  tubo  elongato  curvato  ventricoso,  limbo  subregulari  fimbriato-laciniato, 

lamellis  stigmatis  fimbriatis,  fructu  elliptico  utrinque  rostrato  cortice  lignoso  duro. 
(v.  sp.  s.  et  v.  cult.) 

Kew 

Mag 

Crescentta  regia,  Hort. 
Ferdinanda  superba,  Hort.  Germ. 

Geogr.  Distr.  Teapa,  Tabasco  (Linden,  n.  1608).     Cultivated  in  Europe. 

The  largest  plants  cultivated  are  about  12  feet  high.  Young  branches  and  petioles 

purplish.  Largest  leaves  2-2^  feet  long,  and  from  2-6  inches  broad.  Peduncles  1|  inch 
long.  Calyx  and  corolla  furnished  with  glandular  dots.  Style  and  stamens  as  long  as  the 
tube  of  the  corolla.  Ovary  unilocular.  Fruit  not  unlike  that  of  Martynia proboscidea ;  the 

specimens  ripened  at  Kew  6-8  inches  long,  and  in  the  thickest  part  about  1  inch  in 
diameter.  The  limb  of  the  corolla  probably  varies  like  that  of  C.  cacurbitina,  which  is 
sometimes  distinctly  five-lobed,  sometimes  crenato-dentate  or  fimbriated.  The  leaves 

resemble  in  shape  those  of  C.  Cujete,  but  their  size  is  very  much  larger  than  that  of  any 
of  its  congeners. 

§  II.  Folia  fasciculata.     Corolla  rubescens  vel  virescens  purpureo  et  flavo  variegata. 

3.  Crescentia  Ctjjete  ;    arborea,   foliis  fasciculatis  ex  axilla  5,  omnibus  simplicibus 

lanceolato-obovatis   breviter  acuminatis  basin  versus  longe  cuneatis,  supra  glabris 
nitidis,  subtus  puberulis  glabrisve,  fructibus  plerumque  globosis  vel  globoso-oblongis, 

lignoso  duro.     (v.  sp.  v.  et  cult.) 

87 

75  ;  Swartz 
Ma 

.  246;  Seem,  in  Hook.  Journ.  and  Kew  M 

557  ;  Jacq.  Amer.  p.  175,  t.  Ill;  Hook.  I 

Tussac,  Fl.  des  Ant.  ii.  80,  t.  19. 

7 

ifolia 

igustifolia 

H.  B.  K.  Nov.  Gen.  Amer.  iii.  p.  157 

DeCand.  Prodr.  ix.  p.  246. 

Nomina » 

in   America  Hispana,  teste  Humboldt,  Bonpland  et  Seemann,  "Tutumo,"  "Turtumo,"   "Pulo  de 
Turtuma,"  "Palo  de  Tutuma"  vel  "  Calabazo"  vocatur. 
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Geogr.  Distr.  Jamaica  (P.  Browne  !  in  Herb.  Linn,  propr.,  W.  Wright\);  Cuba  {Humboldt  et  Botiplandl 

Ed.  Ottol);  Santa  Lucia  (Herb.  Mus.  Brit. !)  ;  St.  Thomas  (C.  Ehrenberg\) ;  Guiana  (Aublet\); 

Guatemala  (Friedrichsthal !  n.  1186);  Surinam  {Splitzgerber !) ;  Brazil  {Blanchet !) ;  Isthmus  of 

Panama  (Seemann  !) ;  Cumana  (Herb.  Mus.  Par. !) ;  Puerto  Caballo  (Karsten  !) ;  Cartago  <le 

Quindiu  (Boussingault !) ;  Peru  (Dombey  !) ;  Key  West,  Florida  (Blodgett  in  Herb.  Tomy  !).  Cul- 

tivated throughout  the  Tropics  and  in  European  gardens. 

A  tree  about  30  feet  high,  generally  crowded  with  Orchhlea,  Ferns,  Bromeliacece,  and 

other  epiphytical  plants.     Fruits  generally  attaining  the  size  of  32-pounder  cannon-balls. 

4.  Crescentia  alata;  arborea;   foliis  fascieulatis  ex  axilla  3,  medio  longe  petiolato 

trifoliolato,  lateralibus  simplicibus  minoribus  similibns,  pctiolo  foliorum  foliolatorum 

late  alato,  fructibus  globosis,  corticc  ligno  duro.     (v.  sp.  v.  et  cult.) 

Crescentia  alata.  H.  B.  K.  Nov.  Gen.  Amer.  iii.  p.    158:   DcCand.  Prodr.  ix.  p.  247;  Seem,  in  Hook. 

ind  Kew  Misc.  vi.  p.  275  j  Seem.  Parad.  Vindobonens.  ii.  t.  87 

ifolia,  Blanco,  Fl.  Filipin.  p.  489  ;  DeCand.  Prodr.  ix.  p.  247- 
Nomina  vernacula :  in  M 

»  it 

Q 

Hoj 

Geogr.  Distr.     Common  on  the  western  coast  of  Mexico,  from  Acapulco  to  Mazatlan  [Humboldt  and 

Bonplandl  Gregg !  n.  944  ;  Seemann  !) ;  Itztoluca  {Ehreuberg  !) ;  Central  America  {l/erm.  WerullandX). 

Cultivated  in  Veraguas  (Seemann\),  Mariana  Islands  (Gaudichaudl  in  Herb.  Berol.),  Manilla 

(Perrottet\  in  Herb.  Par.),  and  in  European  gardens,  having  been  introduced  by  me  in  1850  to 
Kew. 

The  size  of  the  fruit  is  that  of  a  large  orange. 

Species  exclusce 
C.  aculeata,  H.  B.  K.  =  Parmentiera  edidis,  DeCand. 

C.  edulis,  Desv.,  Moz.= Parmentiera  edulis,  DeCand. 

C.jasminoides,  Lam.  =  Gardenia  clusiafolia,  Jacq. 

C.pinnata,  Jacq.=Kigelia  pinnata,  DeCand. 

6.  Kigelia,  DeCand. 

Flos  resupinatus.     Calyx  deciduus,  tubuloso-campanulatus,  bilabiatus,  labiis  irregulariter  fissis  et  hinc 

calycem  spurie  5-fidum  constituentibus.     Corolla  tubo  brevi,  fauce  lata  campanulata,  limbo  sub- 

sequaliter   5-lobo,  lobis   ovatis  acuminatis.      Stamina  4,  didynama,  cum  quinto  sterili.      Anthera 

biloculares,  loculis  basi  longe  discretis.     Discus Stylus  staminum 

fere  longitudine ;  stigma  bilamellatum.  Ovarium  uniloculare,  multiovulatum,  glabrum,  placentis 

parietalibus.  Bacca  elongato-ellipsoidea  seu  cylindracea,  2-  4-plove  latitudine  longior,  cortic
e 

corticato,  intus  pulposa,  spurie  2-locularis.  Semina  in  pulpa  nidulantia,  subrotunda  vel  
ovoidea, 

testa  fuscescente.     Albumen  nullum.      Cotyledones  (fide  DC.)  rotundatae,  externe  longitudinaliter 

plicatae  segregatae. 
Ibido,  foliis  oppositis  imparipinnatis,  foliolis  (5-11) 

us,  terminali  obovato,  integerrimis  vel  subrepando- 

Afi 

paniculis ramis  v 
am 

uric,  lat.)  pendulis,  albidis. 

247 

/ 

1/  *  KS  ~> 

Seem,  in  Hook.  Journ.  and  Kew  Misc.  vi.  p.  276. 

Bignoniae,  Tecoma,  Crescentice,  Tancecii  et  Tripinnaria  spec.  auct. 

Sotor,  Fenzl,  Vortrag  liber  eine  Crescent.-Gattung,  p.  1. 
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DeCandolle  (Prodr.  ix.  p.  247)  enumerates  only  one  species  of  Kigelia,  viz.  K.  pinnata, 

DeCand.  adding  as  synonyms  Crescentia  pinnata,  Jacq.,  Tancecium  pinnatwn,  Willd., 

and  Tripinnaria  Africana,  Spreng.,— an  arrangement  in  which  I  fully  concur.  Decaisne 

has,  since  the  publication  of  the  ninth  volume  of  the  *  Prodromus/  described  as  a  second 

species  K.  JEJthiopica  (DeLessert,  Icon.  39,  t.  93  A  et  B),  and  Bentham  (Hook.  Niger 

Flora,  p.  463)  subsequently  a  third,  K.  Africana,  uniting  with  the  latter  the  old 

Bignonia  Africana  of  Lamarck,  which  DeCandolle  enumerates  amongst  his  doubtful 

Bignonias.  A  comparison  of  the  various  descriptions  and  specimens  of  these  three 

supposed  species  has  convinced  me  that  all  are  one  and  the  same  species,  the  original  K. 

pinnata,  upon  which  the  genus  was  founded,  and  which  has  for  nearly  a  century  been  an 

inmate  of  our  gardens.  K.  Abyssinica,  A.  Rich.,  the  genus  Sotor,  established  by  Fenzl 

upon  Kotschy's  specimens  (n.  403),  and  Tecoma  Africana,  Don,  are  also  synonyms  of 
Kigelia  pinnata. 

1.  Kigelia  pixnata.     (v.  sp.  s.  et  v.  cult.) 

Kigelia  pinnata,  DeCand.  Prodr.  ix.  p.  24/ ;  Seem,  in  Hook.  Journ.  and  Kew  Misc.  vi.  p.  277. 

Bignonia  Africana,  Lam.  Diet.  i.  p.  424. 

Kigelia  Mthiopica,  Dene,  in  DeLessert,  Nov.  Selec.  v.  p.  39.  A  et  B ;  Wlprs.  Rep.  vi.  p.  517- 

Kigelia  Africana,  Benth.  in  Hook.  Niger  Flora,  p.  463 ;  Wlprs.  Ann.  iii.  p.  93. 

Kigelia  Abyssinica,  A.  Rich.  Tent.  Fl.  Abyss,  ii.  p.  60,  t.  75 ;  Wlprs.  Ann.  iii.  p.  93. 

Sotor,  Fenzl,  Vortrag  iiber  eine  Crescentiaceen-Gattung,  p.  1. 
Crescentia  pinnata,  Jacq.  Coll.  iii.  p.  203,  t.  18.  icon  floris. 

-  Tancecium  pinnatum,  Willd.  Spec.  iii.  p.  312. 

Tecoma  Africana,  G.  Don,  Gen.  Syst.  iv.  p.  224. 

Nomina  vernacula :  in  Abyssinia,  teste  Richard,  "Meder  Deur  •"  in  Nubia,  teste  Kotschy,  "Sotor;"  in 

Mozambico,  teste  DeCandolle,  a  Kigelikeia  f  et  in  Africa  australi,  ad  ripas  fluminis  Zongha,  teste 

Oswald,  a  Maropotla"  dicitur. 
Geogr.  Distr.  Nubia  ( Kotschy  !  n.  403) ;   White  Nile   (Sabatierl)  ;  Abyssinia   (Quartin  Dillon !  Petit ! 

in  Herb.  Par.);  Mozambique  (teste  DeCandolle) ;  Bornu  (Ed.  Vogel\);  Port  Natal  (Garden !) ; 

Senegal  (Don,  Adanson !  in  Herb.  Juss.)  ;  Cape  Coast  Castle  (Th.  Vogell);  River  Zongha,  lat.  26°  S. 
(Oswald  \) ;  and  at  the  Great  Lake  of  South  Africa  (according  to  specimens  at  Kew).  Cultivated  in 

European  gardens. 
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II.  On  the  Distribution  of  the  Tracheae  in  Insects 

By  John  Lubbock,  Esq.,  F.R.S.,  F.L.S.,  8fc. 

Read  January  19th,  1860. 

DEAN  SWIFT,  in  the  'Tale  of  a  Tub,'  asserts  that  in  the  world  generally,  and  in 
animals  in  particular,  the  outside  is  generally  more  beautiful  than  the  inside.  "  Last  week," 

he  says,  "  I  saw  a  woman  flayed ;  and  you  will  hardly  believe  how  much  it  altered  her 
person  for  the  worse."  The  Dean,  however,  does  Nature  an  injustice.  We  constantly 
find  the  most  lovely  things  where  we  should  least  expect  to  meet  with  them.  Many 
insects  are  very  beautiful  externally ;  but  there  is  nothing,  I  think,  more  pleasing  to  the 
eye  than  some  parts  of  their  internal  anatomy ;  and  no  one,  I  am  sure,  can  see  the 
tracheae  branching  over  the  different  organs,  like  trees  of  shining  quicksilver,  without being  both  astonished  and  gratified. 0    „w^   c^v,^^^   ««u   5 

Although  Lyonet,  Straus -Durckheim,  and  many  other  entomologists  have  described 
and  figured  the  arrangement  of  the  larger  tracheal  branches,  no  one  has  yet  studied  the 
distribution  of  the  finer  branchlets.  This  is,  no  doubt,  mainly  owing  to  the  fact  that, 
more  or  less  quickly  after  death,  fluid  penetrates  into  them,  and  that  they  then  become 
very  diflicult  to  distinguish  from  the  surrounding  tissues.  It  is  indeed  true  that  there  are 
a  few  scattered  observations  on  this  subject ;  but  no  one  has  yet  compared  together  the 
finer  tracheae  attached  to  the  different  organs  of  various  insects,  or  attempted  to  arrive  at 
the  laws  regulating  their  distribution,— to  determine,  for  instance,  whether  the  type  is  the 
same  throughout  each  insect,  or  different  in  the  various  organs,  and  to  compare  with  one another  insects  of  various  families  and  orders. 

I  ought  perhaps  to  apologise  for  presenting  to  the  Linnean  Society  a  memoir  so  imper- 
fect ;  but  if  the  marvellous  number  of  insects  be  remembered,  and  if  it  be  borne  in  mind 

that  each  one  contains  at  least  from  fifteen  to  twenty  different  organs  to  be  examined 

separately,  it  will  be  evident  that  no  one  man  could  hope  to  exhaust  the  subject. 

Having,  therefore,  to  deal  with  a  subject  so  vast  in  itself,  I  have  confined  myself  strictly 
to  it.  Without  intending  to  express  any  opinion  of  my  own  as  to  their  homologies  and 

functions,  I  allude  to  the  various  organs  by  the  names  under  which  they  generally  pass, 
even  when  the  generally  received  opinion  seems  to  me  doubtful  or  incorrect. 

I  wish,  however,  to  say  a  few  words  respecting  the  homologies  of  the  intestine  of 
Pentatoma.  It  seems  to  be  pretty  generally  admitted  that  in  this  group  of  Hemiptera, 
the  biliary  vessels,  either  directly  or  through  the  "  vesicule  biliaire  "  of  Leon  Dufour, 
pour  their  contents  into  the  rectum,  below  the  ileum.     Leon  Dufour*    indeed   while 

*  Mem.  des  Savants  Etrangers,  vol.  iv.  p.  153. 
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admitting  that  this  is  apparently  the  case,  seems  to  think  that  it  must  be  an  illusion,  and 

that  there  cannot  really  be  any  such  communication. 

There  is  however,  I  believe,  no  other  group  of  insects  known  in  which  the  biliary  vessels 

open  elsewhere  than  at  the  anterior  end  of  the  ilenm  (excepting  perhaps  the  Homoptera); 

and  we  find  in  certain  Hemiptera  that  the  posterior  part  of  the  stomach  is  much  elon- 

gated, and  that  the  Malpighian  vessels  open  at  the  end  of  it.  I  am  therefore  inclined  to 

believe  that  in  Pentatoma,  Scutellera,  &c,  the  so-called  "  cordons  valvulaires  "  represent 

the  posterior  part  of  the  stomach,  and  that  if  the  chamber  into  which  the  Malpighian 

vessels  fall  is  really  the  "  colon,"  we  may  infer  that  the  ileum  is  not  developed. 
In  examining  any  given  organ  or  membrane,  it  is  of  course  necessary  to  have  before 

one  a  surface  sufficiently  large  to  give  a  good  idea  of  the  type  of  distribution,  in  order  to 

feel  sure  that  the  arrangement  of  the  tracheae  which  is  seen  is  really  characteristic  of  the 

organ.  I  have  therefore  chosen  the  largest  insects  I  could  obtain,  because  in  them  we 

see  the  same  type  of  distribution  repeated  over  and  over  again  in  the  field  of  view ;  and 

I  have  also  compared  different  specimens  together. 

The  mode  of  branching  is  in  many  respects  comparable  to  that  of  trees.  As  we  find,  for 

instance,  no  two  oaks  exactly  alike  in  their  mode  of  branching,  while  yet  the  species 

possesses  a  well-marked  type  of  its  own,  so  in  the  tracheae,  though  no  two  branchlets 

divide  in  exactly  the  same  manner,  still  they  possess  a  well-marked  character.  And 

though  in  numerous  insects  many  organs  are  alike  in  this  respect,  there  are  others  in 

which  any  fragment  of  an  organ  could  at  once  be  recognized  if  it  were  large  enough  to 

show  the  mode  of  branching  of  the  tracheae. 

In  the  different  species  of  one  genus  we  generally  find  the  tracheae  very  similar.  In 

comparing  together,  however,  insects  belonging  to  different  families  of  the  same  order, 

this  is  by  no  means  the  case.  In  the  ovarian  tracheae,  for  instance,  Musca  (PL  III. 

fig.  2)  much  resembles  Bombus ;  while  Tipula  (PI.  III.  figs.  4  &  5)  and  Tenthredo  are 

quite  different  from  either,  but  resemble  one  another.  A  third  genus  of  Hymenoptera, 

Ophion  (PI,  III.  fig.  7),  again,  is  dissimilar  from  either  Bombus  or  Tenthredo,  and 

agrees  very  nearly  with  Acheta  (PI.  III.  fig.  12),  which,  for  its  part,  differs  entirely 

from  Locusta.  It  would  seem,  therefore,  that  the  distribution  of  the  finer  tracheae 

cannot  have  any  bearing  on  the  question  of  ordinal,  or  even  of  family  affinities. 

In  some  cases  tracheae,  which  at  first  sight  are  very  dissimilar,  present  in  reality  no 

difference.  Thus,  in  PI.  Ill,  the  figures  4  &  5  represent  the  tracheae  on  the  ovary  of 

Tipula :  in  fig.  5,  the  tracheae  are  represented  as  they  appear  when  expanded  by  the 

egg ;  while  on  the  parts  of  the  tube  which  lie  between  the  eggs,  and  are  much  narrower, 

they  resemble  fig.  4.  It  may  probably  be  stated,  as  a  general  rule,  that  the  waved 

course  of  many  tracheae  is  a  provision  to  allow  for  the  expansion  and  movements  of  the 
organ  to  which  they  are  attached. 

There  seems  to  be  some  special  tendency  in  the  ovarian  tracheae  to  arrange  themselves 

in  tufts,  perhaps  because  in  this  way  they  are  better  able  to  adapt  themselves  to  the 
alterations  which  occur  in  the  diameter  of  the  egg-tubes  during  the  rapid  growth 
and  passage  of  the  eggs.  In  Necrophorus,  Locusta,  Chrysopa,  Tipula,  &c,  the  ovaries 
present  more  decided  tufts  of  tubules  than  most  of  the  other  organs ;  and  in  Musca  and 
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Bornbus,  where  tufts  are  present  in  most  of  the  organs,  the  tubules 
particularly 

numerous  on  the  ovary.     On  the  other  hand,  this  rule  is  not  without  numerous  excep tions-— as,  for  instance,  Ophion,  (PI.  III.  fi 
(PI.  III.  fig 

- 
Acheta  (PI.  III.  fig.  12),  Aphroph 

In  every  insect  which  I  ha^ 
d  it  would  perhaps  not  be  sale  to  generalize  on  the  subject 

examined,  the  ganglia  Avere  well  supplied  with  trachea? 
and  the  type  was  very  uniform,  showing,  I  think,  that  the  minute  structu 
organs  is  very  similar,  not  only  in  different  parts 
different  insects. 

As  regards  the  commissures,  the  case  is 

•e  of  these 

of  the  nervous  column,  but  also  in 

quite  the  reverse :  not  only  does  the  distribu- 

tion of  the  tracheae  differ  much  in  different  groups,  but  in  some,  as,  for  instance,  in  the 
Neuroptera  and  Lepidoptera,  they  are,  at  least  in  the  perfect  insects,  almost  entirely  absent. 
This  difference  probably  arises  from  the  difference  in  the  respective  properties  and  func- 

tions of  the  j?am?lia  and  commissures.     It  is  an  interesting  fact,  that  while  in  butterflies 
ally  found  the  commissures  free  from  tracheae,  in  the  larvae  they 

- o 

and  moths  I  ha\ 

are  richly  supplied.     Is  this  to  be  accounted  for  by  supposing  that  the  relative  funct 
and  structures  of  the  different  parts  belonging  to  the  nervous  system  are  not  so  com- 

pletely differentiated  in  the  larva  as  they  afterwards  become  in  the  perfect  insect  ? 
The  presence  of  tracheae  on  the  commissures  is  not,  however,  always  a  sign  of  low 

development,  since  the} 
Both  the  larv 

present  in  many  Coleopt 
and  perfect  insect  of  Acheta  have  tracheae  on  the  thoracic,  but  hard! 

any  on  the  abdominal  commi The  presence  of  a  few  tracheae  cannot,  however,  be 

of  any  great  functional  importance,  since  in  insects  with  double  commissures  I  have  more 
than  once  seen  instances  in  which  one  only 

provided Dr.  William paper  on  the  respiration  of  insects,  enunciates  very  confidently 
the  following  propositions,  which  he  considers  to  be  true  without 
which  he  has  since  reiterated 

any 

pt 

and 

1st.  That the  larg tracheae  never  anastomose that a 

plexiform  union  of  the  branches  ever  anywher 

2ndly.  "  That  the  ■  spiralled '  or  larger 

in  the  spiral  tracheae  no 

sr  tracheae  are  mere  conduits,  like  arter 

and  have  nothing  to  do  with,  take  no  part  in,  the  ultimate  act  of  respiration. 

or 

3rdly That  the  peripheric  or  extreme  distribution  of  the  tracheal  system  is  conform 
able  in  plan  to  that  of  a  blood-vascular  system ;  that  is,  the  capillary  or  membr tracheae  are 

they  serve  to 

alway 
placed  intermediately  between  larger  trunks,  the  branches  of  which 

standing  to  the  larger  trunks  in  the  same  relation  as  the  capil- 

gle  instance  to  end  in  caecal 
laries  of  a  blood-vascular  system  do  to  arteries  and  veins." 

4thly.  "  That  the  tracheae  can  be  discovered  in  no  sii 
terminations — always  in  mutual  inosculations." 

I  might  have  passed  over  the  first  assertion  as  a  mere  momentary  slip  of  the  memoir 
if  it  were  not  repeated  more  than  once  in  1854,  and  again  reaffirmed  in  1856.     Several  of 
the figures  g by  Straus-Durckheini,  Leon  Dufour,  and  other  writers,  show  inos 
culations  of  the  tracheae :    and  there 

hardly 

a gle  insect  in  which  they  do  not 

*  Annals  and  Mag.  of  Nat.  Hist.  1854,  vol.  xiii.  p.  194 
fib.  1856,  vol.xvii.  p.  347 
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occur  in  certain  organs.  It  will  be  sufficient  here  to  mention  the  dorsal  tracheae  in 

certain  Coleopterous  larvae ;  the  ganglia,  anterior  part  of  the  stomach,  oviduct,  and  heart 

of  Bombus  ;   the  crop  and  ganglia  of  Carabus  ;   the  caeca  and  stomach  of  Aclieta  ;   the 

stomach  of  Tenthredo,  Athalia,  and  Libellula. 

These  instances,  and  many  others  which  might  he  given,  show  that  inosculations  of  the 

larger  tracheae,  so  far  from  never  occurring,  are,  on  the  contrary,  by  no  means  uncommon. 

The  second  principle  enunciated  by  Dr.  Williams,  viz.  that  the  spiral  tracheae  are  mere 

conduit  pipes  and  have  nothing  to  do  with  the  act  of  respiration,  is  less  easily  disproved, 

though  I  believe  quite  as  erroneous  as  the  preceding.  Of  course  I  do  not  mean  to  deny 

that  the  absorption  of  air  is  probably  more  rapid  at  the  thin  ends  of  the  tracheae,  where 

the  spiral  is  absent  or  rudimentary  and  the  tracheal  walls  thinner.  Still  upon  this  Dr. 

"Williams  probably  relies,  since  he  scarcely  gives  any  reason  for  the  statement. 
On  the  ovary  of  Aphrophora  a  few  large  tracheae  are  given  to  the  posterior  end,  and 

there  divide  into  about  200  branches.  These  branches  (PI.  III.  fig.  1)  run  the  whole 

length  of  the  egg-tubes,  a  distance  of  Y^jth  of  an  inch,  without  giving  off  a  single  branchlet. 

They  are  6  qQ  0th  of  an  inch  in  diameter  at  the  base,  and  gradually  taper  until  they  become 

excessively  fine.  At  the  base  the  spiral  filament  is  very  distinct ;  gradually  it  becomes 

less  and  less  so,  but  it  does  not  cease  suddenly,  and  it  can  be  traced  for  a  considerable 

distance  up  the  branch.  If,  therefore,  Dr.  Williams's  view  were  correct,  no  respiration 
could  take  place  in  the  ovary,  except  at  its  anterior  end. 

Moreover,  while  I  readily  admit  that  in  all  probability  very  little  respiration  can  take 

place  through  the  spiral  filament  itself,  still  it  must  be  remembered  that  the  coils  of  the  spiral 

leave  between  them  a  considerable  space,  which  is  occupied  by  a  delicate  membrane.  Why 

Dr.  Williams  should  suppose  that  no  interchange  of  gases  can  take  place  through  this 

membrane,  I  know  not ;  and  until  some  reason  is  given,  I  shall  think  myself  justified  in 

concluding  that  the  spiralled  trachea?  are  not  mere  conduit  pipes,  and  that,  although 

respiration  may  proceed  more  rapidly  at  the  fine  extremities  of  the  branchlets,  still  it  is 

not  confined  to  these  parts,  but  is  carried  on  also  in  the  larger  vessels.  It  is  true  (as  Dr. 

Williams  was,  I  believe,  the  first  to  observe)  that  in  some  cases  the  spiral  rib  ends  suddenly; 

this  is  generally  the  case  where  a  trachea  gives  off  at  one  point  several  small  tubules,  as 

for  instance  in  PI,  I.  fig.  8 ;  but  the  sudden  change  does  not  occur  in  all  insects,  which  led 

me  for  some  time  to  "think  that  there  must  be  some  error  in  Dr.  Williams's  observations. 

We  now  come  to  Dr.  Williams's  third  proposition,  that  the  capillary  or  membranous 
tracheae  are  always  placed  intermediately  between  larger  trunks,  standing  to  them  in  the 

same  relation  as  the  capillaries  of  a  blood- vascular  system  do  to  arteries  and  veins. 

I  must  confess  that  I  am  unable  in  any  way  to  confirm  this  statement.  I  have  never 

seen  the  minute  tubules  gradually  collect  into  efferent  branches,  nor  have  I  been  able  to 

find  any  evidence  that  there  are  two  sorts  of  large  branches— one  afferent,  and  the  other 

efferent — as  there  ought  to  be  according  to  Dr.  Williams's  hypothesis.  In  the  blood- 
vascular  system  we  have  arteries,  capillaries,  and  veins;  in  the  aerilcrous  system  of 

insects  we  have  only  air-tubes,  becoming,  as  a  general  rule,  gradually  smaller  and  smaller 
as  they  proceed  further  from  their  origin. 

In  most  cases  also,  each  trachea  supplies  a  definite  area,  which  receives  no  branchlets 
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from  any  other  source ;  and  it  seems  evident  therefore  that  in  these  cases  the  air  must 

pass  to  and  fro  in  the  same  channel. 

Dr.  Williams's  fourth  assertion  seems  to  me  as  little  tenable  as  any  of  the  three  pre- 

ceding. I  do  not,  of  course,  deny  that  in  some  organs  the  tubules  may  inosculate,  or,  in 

other  words,  that  the  tracheae  may  end  in  loops ;  but  certainly  this  does  not  seem  to  me  to 

be  universally  or  even  generally  the  case.  Referring  again  to  the  tracheae  belonging  to  the 

ovary  of  Aphrophora,  we  see  that  each  branch  tapers  from  soWn  down  to  Toiootn  °f  au 

inch  without  giving  off  a  single  branchlet.  Does,  then,  the  fine  end  run  into  the  similar 

termination  of  some  similar  branch,  and  thus  form  an  elongated  ellipse  ?  if  so,  we  should 

have  expected  to  find  the  calibre  nearly  equal  throughout ;  but  the  ends  were  so  ex- 

cessively delicate  that  any  such  inosculation  could  be  of  little  importance. 

A  glance  at  the  tracliMB  of  the Malpighian  vessels  Y&JEschna  seems  to  me  to  be  almost 

equally  conclusive,  as  the  tracheae  there  run  nearly  half  an  inch,  becoming  very  fine,  and 

yet  sometimes  only  give  out  a  single  branchlet.  I  readily  admit  that  these  long  blind 

tubes  seem  at  first  sight  but  little  fitted  to  ensure  a  constant  supply  of  fresh  air  to  the 

organs  along  their  whole  course :  on  the  other  hand,  it  must  be  remembered  that  the 

interchange  of  gases  is  very  rapid ;  and  as  we  do  not  find  among  the  larger  trachea?  any 

separate  afferent  and  efferent  branches,  we  ought  not  hastily  to  conclude  that  they  must 

certainly  exist  among  the  branchlets. 

It  occurred  to  me,  in  reflecting  upon  this  subject,  that  the  removal  of  the  carbonic  acid 

from  the  trachea?,  and  the  continual  supply  of  oxygen,  were  probably  effected  in  con- 

sequence of  the  diffusion  of  gases.  Prof.  Huxley  also  suggested  to  me  that  in  fact  the 

same  is  the  case  in  man  and  the  higher  animals  generally.  Upon  mentioning  this  to 

Prof.  Graham,  he  referred  me  to  his  paper  in  the  *  Philosophical  Magazine '  for  1833, 

where  he  has  expressed  the  very  same  opinion. 

As  his  suggestions  appear  to  have  been  almost,  if  not  altogether,  overlooked  by  physio- 

logists, I  may  perhaps  be  permitted  to  quote  a  few  of  his  remarks.  He  says,  "  I  may  be 

allowed  to  mention  an  application  of  the  law  of  diffusion  in  explanation  of  the  mechanism 

of  respiration.  The  cavity  into  which  air  enters  during  respiration  consists,  first,  of  a 

large  tube,  the  windpipe ;  secondly,  of  smaller  tubes,  into  which  the  windpipe  diverges ; 

and  thirdly,  of  a  series  of  still  smaller  tubes,  diverging  from  the  last,  themselves  rami- 

fying to  an  indeterminate  extent,  till  at  last  the  tubes  cease  to  be  of  sensible  magnitude, 

but  are  believed  to  terminate  in  shut  sacs.  The  capacity  of  the  whole  cavity  cannot  easily 

be  determined ;  but  we  may  estimate  it  at  300  cubic  inches.  In  a  natural  expiration, 

about  20  cubic  inches  or  -j^th  of  the  contents  are  thrown  out,  from  the  application  of  a 

o-eneral  pressure  to  the  whole ;  but  it  is  evident  that  these  20  cubic  inches  will  be  the  20 

cubic  inches  nearest  the  outlet,  or  the  contents  of  the  larger  tubes.  The  contents  of  the 

second-sized  tubes  will  advance  at  the  same  time  into  the  largest  tubes,  but  no  further, 

and  will  recede  again  into  their  original  depositories  on  the  next  inspiration,  which  will 

fill  the  larger  tubes  with  fresh  air,  which  identical  quantity  will  again  be  expelled  in  the 

next  expiration. 

'«  This  illustration  is  perhaps  too  strongly  stated ;  but  it  is  evident,  that,  in  ordinary 

respiration,  the  slight  mechanical  compression  will  have  little  or  no  effect  in  emptying 

e  2 
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the  most  distant  tubes,  or  the  ultimate  air-cells,  of  their  contents.     The  bulk  of  the  air, 

also,  is  not  altered  during  respiration,  although,  for  a  quantity  of  oxygen,  carbonic  acid 

gas  is  substituted.     This  substitution,  which  is  the  great  end  of  respiration,  undoubtedly 

takes  place  most  abundantly  in  the  minute  and  distant  air-cells,  which  present  the  largest 
surface  to  the  blood;  and  the  carbonic  acid  there  produced  must  be  moved  along  the 

smaller  tubes  by  the  diffusion-process  (which  we  know  to  be  extremely  energetic  and  also 
inevitable),  till  it  is  thrown  into  the  larger  tubes,  from  which  it  can  be  expelled  by  the 

ordinary  action  of  respiration.     But  the  action  of  diffusion  is  always  twofold :  at  the 

same  time  that  carbonic  acid  is  being  carried  outward  from  the  air-cells,  oxygen  is  carried 
inward  in  exchange ;  and  thus  the  necessary  circulation  is  kept  up  throughout  the  whole 
lungs. 

"  There  can  be  no  doubt  that  much  of  this  quantity  occupies  constantly  and  perma- 
nently the  most  minute  tubes  and  air-cells ;  for  it  can  scarcely  be  withdrawn  by  means  of 

the  air  pump.  Now  the  question  has  arisen,  how  these  ultimate  tubes  and  air-cells  are 

so  powerfully  inflated ;  for  they  are  not  distended  by  the  action  of  muscular  fibre,  of 
which  they  are  known  to  be  destitute.  This  state  of  distension  must  be  highly  useful  by 
exposing  surface ;  and  the  law  of  diffusion  enables  us  to  account  for  it.  The  heavy  car- 

bonic acid  which  these  minute  cells  may  contain,  is  not  merely  exchanged  for  oxygen, 
but  for  a  larger  volume  of  oxygen,  in  the  proportion  of  the  diffusion-volumes  of  carbonic 

acid  and  oxygen ;  namely,  81  carbonic  acid  are  replaced  by  95  oxygen.  The  resistance  to 

passage  through  the  most  minute  tubes  is  overcome  by  the  diffusion-action,  as  in  the 

case  of  the  pores  of  the  stucco  plug ;  and  there  follows  a  tendency  to  accumulation  on  the 

side  originally  occupied  by  the  carbonic  acid.  This  accumulation  is  limited  by  the  in- 
creased facility  with  which  the  air-vessels  can  empty  themselves  mechanically  of  a  portion 

of  their  contents,  from  their  distended  state. 

"In  the  law  of  diffusion  of  gases,  we  have,  therefore,  a  singular  provision  for  the  full 
and  permanent  inflation  of  the  ultimate  air-cells  of  the  lungs.  But  it  is  in  the  respiration 
of  insects  that  the  operation  of  this  law  will  be  most  distinctly  perceived.  The  minute 

air-tubes  accompanying  the  blood-vessels  to  every  organ,  and  like  them  ramifying  till 
they  cease  to  be  visible  under  the  most  powerful  microscope,  are  kept  distended  during 
the  most  lively  movements  of  the  little  animals,  and  the  necessary  gaseous  circulation 
maintained  wholly,  we  may  presume,  by  the  agency  of  diffusion." 

Certainly,  however,  in  many  insects  the  respiratory  movements  are  as  well-marked  as 
m  any  of  the  higher  animals  ;  and  even  in  Caterpillars  and  other  insects  *  where  they  are 
absent,  still  the  interchange  of  gases  must  be  assisted  by  the  ordinary  movements  of  the 
body.  Yet  Prof.  Graham  is,  no  doubt,  quite  correct  in  denying  the  existence  of  any 
actual  current  of  air  in  the  smaller  trachese ;  and  that  under  these  circumstances  the 
supply  of  oxygen  should  be  sufficient  shows  well  how  rapidly  and  forcibly  the  diffusion 
of  gases  takes  place  f  ;  but  I  am  still  doubtful  whether  the  superior  quantity  of  oxygen 

respiratory In 

through  the  caudal  tube.     „  „w,  uuwerer,  tnree  pairs racle  receives  a  moderate-sized  trachea. 
t  The  membrane  of  the  sniraolp  «r*n  .*»»_*«**.  ^^  . 
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which  enters,  over  the  carbonic  acid  which  escapes,  is  in  all  cases  so  necessary  to  expan 
the  trachea?  as  Dr.  Graham  suggests,  because  I  hare  found  the  small  branch Ws 

of  Musca  still  full  of  air  after  it  had  been  drowned  by  immersion  for  some 

m  a 

g<ir  m 

water 

On  putting  some  larva?  of  Ilelolontha  ioto  water,  I  was  surprised  to  see  a  considerable 
formation  of  bubbles  on  the  skin,  especially  at  a  point  below  each  spiracle,  while  no 
bubble  ever  appeared  from  the  spiracles  themselves.  If,  however,  the  water  is  first  boiled, 
then  no  bubbles  are  produced,  and  the  larvae  very  soon,  say  in  about  a  quarter  of  an  hour! 
become  motionless,  though,  if  pricked,  they  still  contract  a  little.  Their  flesh  is  then 
quite  soft  and  flabby,  while  generally  it  is  tolerably  firm  to  the  touch.  I  expected  to 
have  found  the  trachea?  free  from  air,  or  nearly  so;  but  this  was  not  the  case.  Like 
other  insects,  these  larva)  readily  recover  from  their  suffocation  when  they  are  taken  out of  the  water. 

^  The  larvae  of  flies  are  also  naked  fleshy  grubs ;  and  I  expected  them  to  behave  in  a 
similar  manner;  this,  however,  is  by  no  means  ihe  case.     They  live  much  Ion 
water.    When  they  are  placed  in  it,  no  bubbles  form  on  their  skin;  nor  does  it  sc   
make  any  difference  to  them  whether  the  water  is  boiled  or  not :  I  put  four  into  some 
boiled  water,  and  the  same  number  into  water  which  had  not  been  boiled ;  and  at  the  end 
of  forty-four  hours  they  still  moved  a  little,  gently  turning  their  heads  from  one  side  to 
the  other.  These  facts  seem  to  me  to  prove  that  the  larvae  of  Melo/ontha  breathe  partly 
by  means  of  their  skin,  and  that  those  of  Musca  do  not. 

Yet  these  opposite  states  of  the  skin  may  be  necessary  for  these  larva?,  living  as  they do  under  such  different  circumstances  *. 

This  result  was  quite  unexpected  by  me ;  yet  it  throws  much  light  on  the  intermediate 
stages  which,  upon  the  principle  of  natural  selection,  must  have  existed  between  ordinary 
larvae,  respiring  principally  through  spiracles,  and  those  which,  like  the  larva?  of  Botys,  of 
Dragonflies,  Ephemerae,  &c,  breathe  by  means  of  foliaceous  expansions  of  the  skin. 

In  most  insects  the  air  will  be  found,  after  death,  filling  the  fine  ends  of  the  trachea?. 
In  some  cases,  however,  as  in  many  parts  of  Carabus,  Ifelolontho,  Acheta,  mpparchia,  &c, 
the  smaller  branchlets  are  generally,  even  very  soon  after  death,  filled  with  fluid,  and  can 
therefore  scarcely  be  distinguished,  or  they  even  become  quite  invisible.  Th  is  happens  very 
frequently  in  Lepidoptera,  Coleoptera,  and  Orthoptera ;  but  I  have  not  noticed  it  so  often 
in  Hymenoptera,  Diptera,  or  Neuroptera.  It  is  not,  however,  constant  in  the  first  three 

orders;  and  in  Necrophorus,  for  example,  the  very  fine  tubules  may  be  beautifully  seen. 
The  larvae,  at  least  of  Coleoptera  and  Lepidoptera,  do  not  in  this  respect  resemble  the  per- 

fect insect ;  but  in  Acheta  all  the  three  forms  are  alike. 

*  M.  Lyonet,  writing  before  the  observations  of  Dr.  Graham  had  thrown  so  much  light  upon  the  subject,  and  mis- 
led principally  by  the  absence  of  special  respiratory  movements  in  many  insects,  doubted  whether  the  tracheae  were 

organs  of  respiration,  and  suggested  that  one  at  least  of  their  uses  might  be  "  de  concourir  avec  les  nerfs,  a  la  contrac- 

tion des  muscles,  pour  ope'rer  les  mouvements,"  though  I  confess  that  I  do  not  quite  understand  in  what  way  the with  the  nerves.     In  support nil 

M.  Lvonet  deduces  from  it :  and 

This  experiment,  however, 

of  movement  in  the  same  way  as  M.  Lyonet  himself  would,  had  he  been  treated  in  a  similar  manner. 
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It  might  at  first  be  supposed  that  the  points  at  which  the  air  ceases  are  really  the  ends 

of  the  tracheae,  and  that  where  they  can  be  traced  further  they  are  merely  solid  threads. 

In  some  cases,  however,  the  air  disappears  slowly  from  the  fine  tubules ;  and  a  case  of  this 

is  represented  in  PI.  III.  fig.  8.  Fig.  8  represents  a  small  tracheal  branchlet  ramifying 

over  two  egg-tubes  of  Hipparchia  Jan  ira,  examined  as  soon  as  possible  (perhaps  a  quarter 

of  an  hour)  after  the  death  of  the  insect.  Fifteen  minutes  later,  the  air  had  disappeared 

from  the  fine  ends,  and  no  more  could  be  seen  than  is  represented  in  figs.  8'  &  8".  In  an- 
other quarter  of  an  hour,  still  more  of  the  tracheae  had  disappeared,  and  only  the  stump 

as  it  were,  F,  remained.  In  this  instance  all  the  other  tracheae  on  the  organ  ended  in  the 

same  abrupt  manner ;  but  it  is  evident,  from  the  preceding  and  many  other  similar  obser- 

vations, that  the  apparent  ends  are  by  no  means  the  real  terminations  of  the  tracheae. 

This  absorption  or  repulsion  of  the  air  from  the  finer  tubules  depends  evidently,  in  a 

great  measure,  on  the  nature  of  the  wall  of  the  tracheae  and  of  the  surrounding  tissue, 

because  it  proceeds  with  different  rapidity  in  different  parts  of  the  same  insect,  so  that 

while,  for  instance,  in  Carabus  I  never  found  air  in  the  finer  tubules  on  the  Malpighian 

vessels,  on  the  ovaries  the  air  may  be  seen  for  a  short  time  after  death ;  and  in  the  gan- 
glion,  even  after  some  hours,  all  the  fine  tubules  still  contain  air. 

I  am  unable  to  offer  any  decided  opinion  whether  this  disappearance  of  the  air  from 

the  finer  tubules  is  owing  to  its  absorption  by  the  tissues,  or  whether  the  surrounding 

fluid  forces  its  way  through  the  delicate  membrane  of  the  tracheae.  Probably,  however, 

the  latter  is  the  case ;  because,  if  the  air  were  simply  absorbed  by  the  surrounding  tissue, 

a  fresh  quantity  would,  I  suppose,  continually  be  supplied  by  the  larger  tracheae. 
Moreover  I  never  found  that  the  manner  of  death  made  much  difference  in  the  condi- 

tion  of  the  trachea?,  whereas,  if  the  disappearance  of  the  air  were  caused  by  vital  action  of 

the  surrounding  tissue,  this  would  hardly  have  been  the  case. 

It  is  difficult,  however,  to  understand  why  the  small  tracheae  fill  themselves  with  fluid  so 

much  quicker  in  some  insects,  and  in  some  organs,  than  in  others.  Probably,  however,  this 

is  owing  to  some  differences  in  the  tracheal  wall,  which,  though  always  permitting  the 

absorption  of  air  by  the  tissues,  may  be  more  easily  permeable  by  fluid  in  some  parts  than 
in  others. 

The  surrounding  fluid  must  probably  have  the  same  tendency  to  expel  the  air  from 
the  finer  branchlets  during  life  as  after  death ;  so  that,  whilst  the  insect  remains  alive,  some 

counteracting  agency  must  be  at  work.  In  those  insects  which  show  no  respiratory  move- 

ments, Prof.  Graham's  suggestion,  above  alluded  to,  seems  to  offer  the  best  explanation. 
I  have  not  yet  paid  much  attention  to  the  metamorphoses  of  the  tracheae  during  the 

change  from  the  larva  into  the  imago.  The  process  seems,  however,  to  be  very  curious ; 
and  I  hope  ere  long  to  be  able  to  devote  some  time  to  the  investigation  of  it. 

In  a  Lepidopterous  pupa,  I  found,  in  various  parts  of  the  body,  knotted  spiral  tracheae 
invested  by  a  common  membrane,  as  figured  by  Semper*.     How  these  knots  are  formed I  know  not. 

The  structure  of  the  tracheae  has  generally  been  described  as  consisting  of  an  external 
Wiss 
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and  an  internal  membrane,  enclosing  between  them  a  spiral  filament.  Marcel  de  Berrcs 
and  Straus-Diirckheim  deny  the  existence  of  the  spiral  thread  in  the  air- vesicles,  which, 
however,  is  affirmed  by  Suckow  and  Sprengel.  The  truth  seems  to  be  that  it  is  certainly 
present  in  some  cases,  while  in  others  it  is  either  imperfectly  developed  or  altogether 
absent.  In  some  instances  the  chitinous  thickening  has  a  zigzag  appearance,  which 
Leydig  also  has  observed. 

Leydig*  also  appears  to  me  to  have  given  the  best  description  of  the  struct  nre  of  the 
tracheae.  He  considers  that  the  outer  "peritoneal  tunic"  is  a  " connective-tissue,  trans- 

parent, and  generally  colourless  membrane,  formed  by  the  union  of  the  same  cells  which 

form  the  fatty  tissue,  and  with  which  also  they  remain  in  intimate  connexion." 
This  description  seems  to  me  quite  correct;  and  any  one  may  test  its  accuracy  by 

examining  the  fatty  tissue  of  a  caterpillar,  where  he  will  see  that  the  external  membrane 

here  and  there  leaves  the  trachea  and  encloses  around  it  a  considerable  space,  which  is 
occupied  by  the  fat  globules.  In  other  words,  the  external  membrane  of  the  trachea 

is  continuous  with  that  of  the  fatty  tissue ;  the  traehea  possesses  therefore  an  external 

membrane  only  so  long  as  its  course  is  between  the  masses  of  fatty  tissue,  and  loses  it  as 
soon  as  it  enters  one  of  the  masses. 

Burnieisterf  describes  this  membrane  as  structureless;  but  it  undoutedly  consists  of  a 
union  of  cells,  whose  walls  can  generally  be  perceived  without  much  difficulty.  The 
nuclei  also  are  generally  visible. 

Among  the  older  writers,  Sprengel  appears  to  have  had  the  most  correct  idea  of  the 

so-called  spiral  filament.  He  considers  it  merely  as  a  local  spiral  thickening  of  the 

inner  membrane, — in  which  view  he  has  been  followed  by  Burmcister  and  Leydi0".  Bnr- 
meister,  however,  like  DeGeer,  Lyonet,  Bonnet,  Straus-Durckheim,  Newport,  and  others, 
describes  a  third,  inner  membrane,  which,  like  Sprengel  and  Leydig,  I  have  been  unable 
to  see. 

PI.  II.  fig.  13  represents  a  fragment,  which  shows  clearly  the  membrane  uniting  the 

spires  of  the  "  thread."  It  is,  however,  possible  that  the  spirally  thickened  portion  of  the 
inner  membrane  may  sometimes  detach  itself  more  or  less  completely  from  the  membrane 
by  which  it  is  formed.  Some  of  those  naturalists  who  have  convinced  themselves  of  the 

presence  of  an  inner  membrane  lining  the  spiral  thread,  appear  to  have  arrived  at  this 

conclusion  mainly  on  account  of  the  inner  membrane  of  the  tracheae  being  shed  at  each 

change  of  skin;  the  spiral  structure,  however,  is  shed  at  the  same  time.  I  have  not  yet 

been  able  to  investigate  the  mode  in  which  this  exuviation  takes  place  so  carefully  as  I 
could  wish ;  but  the  fact  does  not  justify  the  conclusion  which  has  been  deduced  from  it. ■ 

In  the  cast  skin  of  a  larva  of  Dasychiro  piuUbiuida,  and  in  a  pupa-case  of  Deilephlla  yalii, 
I  convinced  myself  that  the  spiral  filament  is  cast  at  the  time  of  moulting. 

Nervous  System. —  Ganglia. — (PI.  I.  figs.  1,  3,  4,  5  &  6.) 

•  Throughout  the  Insecta  the  tracheae  of  the  nervous  system  and  of  the  muscles  vary 
less  than  those  of  almost  any  other  part  of  the  body,  from  which  it  may  probably  be 

*  Lehb.  d.  Histologic,  p.  386.  f  Handbook  of  Entomology,  Shuckard's  Transl.  p.  1/1. 
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inferred  that  tlieir  ultimate  structure  also  varies  less  than  that  of  other  parts.  The 

ganglia  are  always  well  and  often  very  richly  supplied  with  tracheae,  differing  in  this 

respect  from  the  commissures  and  nerves,  which  in  many  insects  (as  mentioned  helow) 

are  entirely  free  from  them.  The  tubules,  excepting  sometimes  those  which  are  distributed 

to  the  surface,  are  straight  or  gently  curved,  but  not  waved.  They  generally  rise  singly 

from  the  branchlets,  as  in  PL  I.  fig.  1 ;  but  sometimes,  even  in  the  same  insect,  we  find 

tufts,  as  in  PI.  I.  fig.  3. 

The  abdominal  ganglia  in  JBombus  terrestris  and  B.  lapidarius,  are  covered  over  with 

a  network  of  tracheae.     The  meshes  vary  much  in  size,  from  3^0  inch  in  length  and  y^ 

inch  in  breadth  to  less  than  ̂ oth  of  that  size.  The  tracheae  forming  the  network  are 

of  considerable  breadth,  averaging  perhaps  ̂   inch.  The  short  commissure  between 

the  posterior  and  penultimate  ganglia  has  as  rich  a  network  of  air-vessels  as  the  ganglia 
themselves. 

These  latter  are  penetrated  by  numerous  branches  which  end  in  tufts  (PI.  I.  fig.  3) 
of  from  five,  or  even  six,  down  to  two  or  three.  The  tubules  branch  two  or  three  times, 

and  resemble  a  fishing-rod  in  their  general  proportions  and  curvature,  running  in  a  gentle 
sweep  often  for  TJ^  inch,  with  a  thickness  at  the  base  of  only  15^00  inch. 

The  ganglionic  trachese  of  Fanorpa,  Libellula,  Carabus,  and  Aphropliora  are  like  those 

of  Bombm ;  and  so  are  the  tracheal  tubules  of  Vespa,  Tenthredo,  Athalia  spinarum, 
Ichneumon  (probably)  extensorius,  Ophion,  Chrysopa,  Tipula,  Campcea  margaritaria, 

Callwiorpha  jacobtece,  Fterophorus,  and  the  larva  of  Euplexia  lucipara;  but  I  am  not 
sure  whether  the  branches  end  in  tufts.  In  none  of  them  is  there  a  network  enclosing 
the  ganglia,  as  in  JBombus, 

In  the  larva  of  Lampyris,  Amphimalla,  Acheta  (both  larva  and  imago),  Locusta,  and 
Gryllus,  the  tubules  are  larger  and  longer,  but  otherwise  very  similar.  The  branches, 
however,  do  not  end  in  tufts. 

In  Forficula  the  trachese  resemble  those  of  Acheta,  but  are  smaller. 

In  Necrophorm  humator,  N.  vespillo,  Scarabceus,  and  Musca,  in  Hipparchia  Jcmira, 
Fieris  napi,  Noctua  gamma,  the  larva  of  Lasiocampa  rubi,  of  Mamestra  brassier,  of 
Gonepteryx  rhamni ;  the  tracheae  sometimes  end  like  the  preceding,  and  sometimes  in 
tufts,  a  large  branchlet  ceasing  suddenly  and  giving  off  from  four  to  seven  or  more  tubules. 

These  latter  divide  and  re-divide  again,  sometimes  breaking  into  little  secondary  tufts. 
In  the  larva  of  Musca  the  mode  of  branching  is  quite  unlike  that  of  the  imago,  being 

simple  and  not  in  tufts. 

In  Hydrous  piceus  the  tracheae  are  in  tufts ;  but  the  tubules  rising  from  them  are 
nearly  of  uniform  size,  so  that  there  are  no  secondary  tufts. 

In  Bristalis  the  tracheae  of  the  ganglia  break  into  tufts  like  those  prevalent  throughout 
the  body.  Upon  the  surface  they  are  waved  and  resemble  those  of  the  commissures ;  but 
in  the  interior  of  the  ganglion  they  seem  to  be  straighter. 

In  Fentatoma  large  wide  tracheae  go  to  the  ganglia,  and  give  off  short  thick  branches. 
These  again  give  off  still  shorter  branchlets,  which  end  in  tufts  consisting  each  of  a  few 
straight  tubules  (PI.  I.  fig.  5). 
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Intergangliomc  Commissures.     (PI.  I.  figs.  2  &  7.) 

It  might  have  been  expected  that  the  tracheae  on  these  organs  would  have  resembled 
those  on  the  ganglia,  and  at  any  rate  that  tracheae  would  either  have  been  present  or 
absent  in  all  insects.  Both  suppositions,  however,  would  have  been  wrong.  The  tubules 
in  the  ganglia  are  usually  straight,  while  those  on  the  commissures  are  generally  waved, 
besides  differing  in  other  respects.  Again,  in  Pentatoma  and  all  the  Lcpidopterous  larva* 
which  I  have  examined,  the  commissures  are  very  richly  supplied ;  in  Bombus,  the  Diptera, 
and  some  Coleoptera,  they  are  less  numerous ;  while  in  some  Coleoptera,  the  Orthoptera, 
Lepidoptera,  and  Neuroptera,  the  tracheae  are  either  rare  or  altogether  absent.     This © 

com 

at  least  holds  good  as  far  as  my  observations  go ;  but  the  statement  will  no  doubt  b< 
modified  by  further  investigations. 

Between  two  of  the  thoracic  ganglia  in  the  larva  of  Acheta  I  found  one  of  the 
missures  pretty  well  supplied  with  trachea*,  while  the  other  was  quite  free  from  them. 
Indeed  generally  throughout  insects  the  tracheae  on  the  two  nervous  columns  are  noi 
arranged  in  exactly  the  same  manner. 

In  Scarabmis,  Necrophorus  vespil/o,  and  N.  humator,  the  tracheae  on  the  commissures 

and  on  many  nerves  were  in  tufts  resembling  those  of  the  ganglion,  except  that  they 
are  altogether  smaller,  that  the  tubules  branch  oftener,  and  that  they  are  more  waved. 

In  Cemmbyx  moschatus  also  the  commissures  were  well  supplied  with  tracheae.  In  Hy- 
ilrophilus  piceus  the  tracheae  were  like  those  of  Necrophorus,  but  in  some  cases  I  observed 
branchlets  which  did  not  form  tufts.  The  tubules  were  numerous  and  very  delicate  indeed. 
In  JIusca  and  installs  the  tracheae  were  in  tufts,  very  much  like  those  on  the  ganglia, 
but  with  straighter  tubules.    The  nerves,  however,  were  almost  entirely  free  from  tracheae. 
In  Tipula  the  tracheae  wer In  the  larva  of  Lucanus  the  commissures  wer 

well  supplied,  but  in  Carabus,  the  larva  of  Lampyris,  and  in  Forficula,  both  they  and  the 
nerves  were  almost  entirely  free  from  tracheae.  In  Acheta,  Locusta,  and  Gryllus  also,  the 
abdominal  commissures  had  only  here  and  there  a  single  trachea,  which  seemed  as  it  were 
to  have  strayed  out  of  a  neighbouring  ganglion.  In  these  cases  I  have  not  examined  a 
sufficient  number  of  specimens  to  prove  that  these  single  tracheae  are  inconstant  but  I 
have  little  doubt  that  this  is  the  case.  The  thoracic  commissures  of  Acheta,  and  also  of 
its  larva,  were  provided  with  decidedly  more  numerous  tracheae,  which  are  a  little  waved 
and  give  out  single  branchlets  which  again  divide  once  or  twice. 

In  Noctua  the  tracheae  are  like  those  of  Acheta,  but  rather  more  numerous,  two  or 
three  generally  running  nearly  to  the  middle  of  the  commissure.  They  are  seldom,  if 
ever,  branched,  and  are  almost  straight.  On  those  of  Campcea  margaritaria,  Pieris  napi, 
Hipparchia  janlra,  Callimorpha  jacobcea?,  and  Pterophorus,  I  found  no  tracheae.  On  the 
contrary,  in  the  larvae  of  Euplexia  lucipara  and  Gonepteryx  rhamni  they  were  well  sup- 

plied ;  and  in  the  larvae  of  Lasiocampa  rubi  and  Mamestra  they  were  very  numerous  both 
on  the  commissures  and  nerves.  On  the  commissures  of  Bombus  musconim  they  are  nu- 

merous, waved,  and  generally  in  tufts  consisting  of  a  few  branched  tubules,  sometimes 
even  of  only  two.  On  those  of  Athalia  spmarum,  Tenthredo,  Ichneumon  (probably)  ex- 
tensorius,  and  another  small  black  species,  I  found  none.     On  those  of  Ophion  there VOL.  XXIII. F 
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were  hardly  any.  The  few  that  I  could  see  were  almost  straight  and  branched  at  in- 

tervals.    In  Vespa  there  was  only  here  and  there  a  little  tuft. 

On  the  commissures  of  Chrysopa,  Fanorpa,  and  Libellula,  I  found  no  tracheae,  and  on 

those  of  Aphrophora  only  one  here  and  there.  In  Pentatoma  juniperina  and  P.  bac~ 

canvm,  on  the  contrary,  both  the  commissures  and  the  nerves  were  well  supplied  with 

waved  tracheae,  whose  mode  of  branching  needs  no  special  remark. 

On  the  nerves  of  Insects  generally  I  found  fewer  tracheae  than  on  the  commissures, 

and  in  most  species  many  even  of  the  larger  nerves  were  without  any.  Whether  this 

difference  in  different  nerves  be  constant  in  each  species,  I  am  unable  to  say. 

(Esophagus.    (PI.  I.  figs.  8  &  14.) 

The  oesophagus  is  generally  very  poorly,  if  at  all,  supplied  with  tracheae ;  indeed  even 

when  they  are  present  they  are  attached  to  the  muscular  bands  with  which  the  organ  is 

provided,  rather  than  to  the  organ  itself. 

In  Pentatoma,  Panorpa,  the  larva  of  Lampyris,  Noctua  gamma,  Limnephilus  vitratus, 

Aphrophora  spumaria,  Ichneumon,  Ophion  luteum,  Vespa  communis,  Tenthredo  viridis, 

Gryllus  viridissimus,  Tipula,  and  the  larva  of  Mamestra,  it  appeared  to  have  no  tracheae. 

In  Musca  there  is  a  ring  round  the  pharynx  very  richly  supplied  with  tracheae.  On 

the  upper  part  of  the  oesophagus  the  tracheae  are  in  tufts,  with  waved  or  straight  tubules ; 

on  the  posterior  half  there  are  a  few  longitudinal  tracheae ;  starting  from  the  front  end 

and  running  backwards,  they  give  off  waved,  transverse,  branchlets  at  intervals,  and 

belong  to  the  oesophageal  muscles  rather  than  to  the  organ  itself. 

In  IAbellula  the  oesophagus  is  narrow  in  front  and  swollen  behind.     The  anter 

narrow  part  has  no  tracheae ;  the  posterior  portion  is  supplied  as  in  Musca,  only  that 

the  branches  rise  behind  instead  of  in  front.  In  Necrophorus  vespillo  the  type  is 
almost  the  same.  In  Cerambyx  moschatus  the  tracheae  had  more  numerous  transverse 

branchlets,  but  only  their  bases  were  visible.  In  Lucanus  cervus  and  Amphimalla  solsti- 
tialis  they  were  similar,  but  with  fewer  branchlets ;  the  ends  were  invisible.  In  Carabus 

the  tracheae  are  as  in  Forficula  and  Musca.  In  the  larva  of  Lucanus  the  tracheae  re- 

sembled  those  of  the  rest  of  the  intestinal  canal,  while  the  larva  of  Lampyris  seemed  to 

have  none.  In  JBombus  they  are  few,  waved,  and  simply  branched.  In  the  Orthoptera 
generally,  the  oesophagus  is  much  swollen  behind. 

In  Forficula  the  type  is  the  same  as  in  Musca,  but  the  lateral  branchlets  are  larger 

and  more  branched.  In  Acheta  domestica  it  is  accompanied  by  two  enormous  tracheae, 
which  are  wide  at  each  end  and  narrow  in  the  middle.  They  give  off  large  transverse 
branches,  which  are  irregularly  branched,  somewhat  like  a  system  of  rivers ;  and  the  ends 
are  finely  and  beautifully  waved.  Locusta  is  also  well  provided  with  trachea?,  but  the  ends 
had  become  invisible.  In  the  larva  of  Acheta  the  mode  of  termination  of  the  trachea?,  so 
far  as  it  was  seen,  resembled  that  of  the  imago. 

In  Eristalis  the  tracheae  are  unlike  those  of  Musca;  most  of  them  are  in  tufts  (PI.  I- 
fig.  8),  but  are  straighter  and  more  delicate  than  those  on  the  stomach.  Here  and  there 
the  character  of  tufts  is  almost  lost,  and  they  branch  simply. 
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Salivary  Glands. 

In  the  larva  of  Euplexia  lucipara  and  of  one  of  the  Mamestra?  the  salivary  glands  have 
few  branchlets,  which  are  simple  and  without  numerous  tubules.  The  duct  was  gene- rally free  from  tracheae. 

In  Chrysopa  the  mode  of  branching  is  similar,  but  the  tubules  are  not  quite  so  long. 
In  Bombus  lucorum  the  tracheae  on  the  thoracic  glands  were  in  tufts.  In  Tentatoma  the 
tracheae  are  very  nearly  like  those  of  the  stomach,  but  with  perhaps  rather  fewer  tubules. 
Eristalis  has  four  salivary  glands ;  two  are  cylindrical  with  circular  bosses,  the  other  two 
resemble  in  shape  the  ordinary  long  salivary  glands  of  caterpillars.  On  all  four  the  tracheae 
are  in  tufts  as  on  the  oesophagus,  and  the  tubules  are  greatly  curved,  but  in  each  tuft 
there  are  very  few,  and  even  sometimes  the  branching  scarcely  seems  to  be  in  tufts  at  all. 

In  the  larva  of  Musca  the  branching  is  simple,  and  not  in  tufts.     It  is  much  like  the 
figure  in  PI.  IV.  fig.  8 

Ccvca.     (PI.  I.  figs.  10  &  11.) 

The  caeca  of  Acheta  are  two  thick  pulpy  organs,  one  on  each  side  of  the  stomach. 
They  have  some  large  vascular  tracheae,  which  divide  several  times  and  then  run  into 
the  corresponding  branches  on  the  other  side  of  the  organ,  as  in  PL  I.  fig.  10.  The 
branchlets  have  a  very  rigid  appearance,  as  they  are  broad  at  their  origin,  and  taper 
very  quickly.     In  the  larva  the  trachea?  are  nearly  similar,  but  more  elongated. 

The  character  of  the  tracheae  is  nearly  the  same  in  Gryllus  as  in  Acheta,  but  the  in- 
osculations are  less  conspicuous,  and  the  branchlets  are  rather  more  elongated. 

In  Chrysopa  the  caecum  is  cylindrical,  but  tapering  to  the  free  end.  It  is  divided  by 
twelve  constrictions  into  well-marked  bosses.  Large  tracheae  run  up  the  or<*an  from  its 
base  and  give  off  transverse  branches,  one  of  which  is  represented  in  PI.  I.  fig.  12.  Each 
boss  has  also  a  branch  or  more,  which  give  off  from  their  outer  side  long  straight  tubules 
(PI.  I.  fig.  11).  I  counted  328  of  these  long  tubules  in  one  half  of  one  boss,  so  that 
the  total  number  must  be  very  large ;  and  as  each  one  is  about  ̂ th  of  an  inch  in  length 
the  total  length  of  the  whole  must  be  considerable. 

^ 

© 

In  the  long  tubes  attached  to  the  front  end  of  the  stomach  in  the  larva  of  Musca,  the 
mode  of  branching  is  simple,  and  offers  no  great  peculiarity. 

Sucking  Stomach.     (PI.  I.  fig.  9.) 
* 

In  Bombus  terrestris,  Vespa  vulgaris,  Ophion,  Tenthredo  Inteus,  Ichneumon,  Ca<mpa>a 
morgaritaria,  Bieris  brassicce,  Tipula,  and  Noctua  gamma,  this  organ  has  no  tracheae. 

In  Musca,  on  the  contrary,  it  is  well  supplied  with  tracheae  in  pretty  little  systems.  The 
tracheae  branch  simply,  and  the  tubules  have  a  tendency  to  run  a  little  way  alon«*  the 
parent  stem,  and  then  curve  out  from  it  in  a  beautiful  manner.  In  the  larva  of  Musca 
it  appeared  to  be  free  from  tracheae. 

In  Eristalis  it  is  poorly  supplied,  but  the  tracheae  are  of  the  same  type  as  those  on  the 
stomach.     The  duct  also  is  supplied  in  a  similar  manner. 

F  O 
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Crop.     (PL  I.  fig.  13.) 

The  walls  of  the  crop  are  generally  strengthened  by  a  thick  chitinons  layer  which  pre- 

vents the  fine  ends  of  the  tracheae  from  being  well  seen.  It  is  also  generally  snrronnded 

by  muscular  tissue.  In  Acheta  domestica  it  is  provided  with  twelve  longitudinal  tracheae 

in  six  pairs  which  are  joined  at  the  base,  and  send  off  transverse  branchlets  at  regular 
intervals . 

In  Carabus  there  are  about  ten  longitudinal  tracheae  which  send  out  some  large  branches 

at  acute  angles,  and  many  cross-branchlets  (PL  I.  fig.  13).  At  the  posterior  end  the 

great  longitudinal  tracheae  are  connected  by  a  transverse  vessel. 

In  the  larva  of  Lampyris  the  tracheae  are  as  on  the  stomach. 

In  Panorpa  they  form  a  network,  as  in  Carabus. 

Stomach.     (PL  II.  figs.  1  to  10.) 

In  Bombus  terrestris,  B.  lapidarius,  B.  muscorum,  and  B.  kortorum,  the  stomach  is 
divided  into  two  parts :  along  the  anterior  run  several  large  longitudinal  tracheae  which 

anastomose  frequently,  while  on  the  posterior  portion  the  tracheae  are  mostly  transverse. 

In  B.  pratorum  this  anterior  part  is  shorter  than  in  B.  terrestris.  The  tracheae  give  off 

branchlets  which  generally  end  in  tufts  (PL  II.  fig.  5),  but  the  tubules  themselves  branch 

a  good  deal ;  so  that  often  the  character  is  almost  lost,  as  in  the  right-hand  tuft  in  the 
figure.  PL  II.  fig.  11  represents  some  of  the  tracheae  of  the  larva  of  B.  muscorum. 

The  branchlets  are  longer  than  is  the  case  in  the  perfect  insect,  and  the  tubules  are  longer, 

straighter,  and  fewer, — generally,  indeed,  only  three  in  a  tuft.  In  Vespa  the  trachea? 
resembled  those  of  Bombus.  Often,  however,  instead  of  ending  in  tufts,  the  branchlets 
terminated  as  in  PL  II.  fig.  10,  the  long  tubules  running  up  a  muscle.  Opliion  (PL  II. 
fig.  3)  is  characterized  by  very  long  branchlets  (one-fortieth  of  an  inch  in  length, 
without  a  division),  which  at  last  break  up  more  or  less  dichotomously  into  numerous 
tubules.  In  Tenthredo,  a  genus  belonging  to  the  Ichneumonidae,  the  type  was  much  like 
that  of  Ophion,  but  altogether  much  smaller.  The  same  is  the  case  with  Cynips  lignicola. 
In  Athalia  spinarum  and  Tenthredo,  as  in  Bombus  and  Vespa,  the  tracheae  anastomose 
frequently  on  the  front  part  of  the  organ. 

In  Ichneumon  the  tubules  are  straight,  or  but  little  waved,  long,  few,  and  more  or  less 
at  right  angles  with  the  branches  from  which  they  spring. 

In  the  Cricket  the  stomach  is  divided  into  two  distinct  parts.  The  walls  of  the  first 

(/of  Leon  Dufour's  fig.  19*)  seem  to  consist  of  large  cells,  round  which  the  tracheae  run. 
They  (PL  II.  fig.  9)  are  short  and  broad,  and  anastomose  frequently. 

On  the  posterior  part  {h  of  Leon  Dufour's  figure)  are  numerous  dark  glandular  bodies. 
A  great  ribbon-like  trachea  runs  along  the  organ  and  gives  off  transverse  branches.  On 
one  side  these  branches  much  resemble  trees  (PL  II.  fig.  4),  and  the  glandular  bodies 
look  like  some  enormous  kind  of  fruit.  On  the  other  side  of  the  main  trachea,  the  mode 
of  branching  is  similar,  but  the  branches  are  more  elongated. 

* 

vol.  vii. 
Orthopteres,  les  Hy '  Mem.  d.  Sav.  Etrang 
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In  Gryllus  also  and  Forficula  the  mode  of  brandling  lias  much  similarity  to  that  of  a 
tree;  but  in  neither  did  I  trace  the  fine  tubules.  In  the  larva  of  Acheta  the  termination 

of  the  tracheae,  so  far  as  it  could  be  seen,  resembled  that  of  the  perfect  insect. 
In  Melolontha,  Scarabaus,  and  Lucanus  I  met  with  the  same  difficulty.  In  the  larva 

of  Lampyris  and  in  that  of  Lucanus  the  distribution  was  much  the  same  (PL  II.  lig.  6). 
In  Necrophorus  vespillo  and  N.  humator  the  branchlets  are  long,  waved,  not  very  nu- 

merous, and  without  any  special  peculiarity  in  the  mode  of  branching,  which  is  generalh 
more  or  less  dichotomous.    The  organ  is  provided  with  numerous  white  finger-like  glands, 
on  which  the  waved  tubules  had  a  beautiful  appearance.     Genenlly  one  or  two  run  up 
each  gland. 

The  distribution  of  the  tracheae  in  Libellula  is  very  peculiar.  Two  large  trachea4  run 
along  the  stomach  and  give  off  about  eight  large  transverse  branches  on  each  side  in  pairs. 
These  lateral  branches  again  give  off  branchlets  at  right  angles,  and  these  asrain  others 

at  acute  angles.     These  last  often  run  into  one  another,  and  thus  divide  the  organ  into 
numerous  elongated  compartments. 

In  Fanorpa  about  ten  large  tracheae  go  to  the  stomach,  on  which  they  ramify  in  a 
radiating  manner.  There  are  also  a  few  smaller  systems,  but  by  far  the  greatest  number 
of  tracheae  originate  from  these  large  branches. 

The  tracheae  of  Chrysopa  and  of  Maynestra  brassica  (larva)  resembled  those  of  Tenth  redo 
and  Cynips,  but  I  did  not  notice  such  long  unbranched  tubes.     Sometimes  the  tracheae 

were  here  and  there  in  tufts.  Those  of  Compact  margaritaria  were  still  more  like  those 

of  Tenthredo  and  Cynips,  while  Hipparchia  again  agreed  with  Chrysopa. 
In  Musca  and  Eristalis  the  tracheae  are  in  very  pretty  tufts.  The  ends  of  the  tubules 

often  run  into  the  spaces  occupied  by  other  systems,  but  they  very  seldom  inosculate. 
Sometimes  the  systems  are  more  elongated,  so  as  almost  to  lose  the  appearance  of  tufts. 
When  magnified  about  100  times,  the  tracheae  have  a  beautiful  appearance. 

In  the  larva  of  Musca  the  stomach  is  well  supplied,  principally  by  transverse  branches, 

which,  however,  do  not  end  in  tufts.  On  the  anterior  part  especially  they  are  very 

pretty. 

In  Tipula  the  tracheae  are  but  very  loosely  attached  to  the  stomach,  so  that  they  may 
easily  be  torn  off  in  the  dissection.  They  are  not  in  tufts  like  those  of  Musca  and  Fris talis, 
but  resemble  those  on  the  ilium. 

In  Aphrophora  spurn  aria  the  tracheae  are  not  very  numerous,  and  consist  of  long 

waved  branchlets,  with  few  ramifications,  much,  in  fact,  like  those  of  Lampyris  and 

Necrophorus. 

In  Fentatoma  the  stomach  is  complicated.  PI.  II.  fig.  2  represents  one  of  the  tracheal 

branches  magnified  60  times,  and  fig.  7  one  of  the  lateral  branchlets  magnified  250 
times,  of  the  anterior  part.  The  branchlets  divide  dichotomously,  and  also  throw  out 

numerous  tubules  from  the  side.  The  tubules  often  run  close  together  for  some  distance. 

On  the  posterior  sacculated  part  of  the  stomach  are  thick,  broad  tracheae  which  send 

out  large  branches.  These  run  principally  between  the  sacculi,  and  appear  to  branch  like 
those  of  the  front  part  of  the  stomach.  It  is,  however,  difficult  to  follow  them  satis- 

factorily, on  account  of  the  folds.     Pinally,  there  is  a  broader,  short  chamber,  into  which 
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the  Malpighian  vessels  fall ;  and  on  this  the  tracheae  resemble  those  of  the  anterior 
division  of  the  stomach.  I  have  already  given  my  reasons  for  considering  all  these 
organs  as  being  together  homologous  with  the  stomach  of  other  insects,  though  the 

'eat  differences  in  structure  certainly  indicate  differences  of  function. 
On  the  front  part  of  the  stomach  two  or  three  fine  tubules  rise  from  the  large  tracheae 
ear  the  base  of  each  system,  and  run  with  only  one  or  two  branches  all  along  the  main 

r> 

branch  of  the  system.  What  makes  these  tubules  particularly  conspicuous  is,  that  while 
they  are  nearly  as  delicate  as  the  ordinary  tubules,  they  are  much  longer,  and  as  straight 
as  the  larger  branches  which  they  accompany. 

On  the  round  sac  to  which  the  Malpighian  vessels  are  attached  the  tracheae  are  much 
like  those  of  the  front  part  of  the  stomach. 

The  recurrent  intestine  of  Aphrophora  spumaria  is  not  very  richly  supplied.     The 
tracheae  (PL  II  fig.  16)  branch  more  or  less  dichotomously,  and  are  waved  at  the  ends. 

Malpighian  Vessels.     (PL  II.  fig.  15 ;  PL  IV.  fig.  11.) 

In  Bombus  terrestris  the  tracheae  run  along  the  Malpighian  vessels,  giving  off  short, 
broad  branchlets  at  intervals.  Each  of  these  ends  abruptly,  and  from  the  termination 
spring  from  five  to  ten  tubules.  These  tubules  branch  generaUy  two  or  three  times  at 
acute  angles,  and  are  about  ̂   inch  long.  What,  however,  gives  a  very  peculiar  appear- 

ance to  these  tracheae,  is,  that  the  tubules  of  each  tuft,  and  the  branches  proceeding  from them,  though  somewhat  divergent,  are  more  or  less  parallel  to  one  another. 
In  B.  muscorum,  B.  lapidarius,  B.  hortorum,  Vespa  vulgaris,  Anthophora  acervorum (PL  II.  fig.  15),  the  tracheae  are  like  those  of  B.  terrestris. 
In  Ophion  luteum  long  tracheae  run  along  the  Malpighian  vessels,  and  give  off  side- 

branches  here  and  there,  which  form  little  systems.  In  Tenthredo  they  are  as  in  Ophion, but  in  Athalia  spinarum  they  seem  to  have  hardly  any  tracheae. 
In  Acheta  (larva  and  imago),  Gryllus,  Locusta,  and  Forficnla,  a  very  long  trachea  runs 

along  each  Malpighian  vessel,  from  one  end  to  the  other,  giving  off  minute  branchlets  at 
intervals.  The  ends  of  these  branchlets  were  always  filled  with  fluid ;  and  I  was  there- fore unable  to  determine  their  mode  of  termination. 

In  Libellula  (PL  II.  fig.  19)  this  character  was  carried  to  an  extreme,  and  it  was  onlv 
here  and  there  that  a  little  branchlet  could  be  seen  proceeding  from  the  main  trachea. 

In  Panorpa  the  Malpighian  vessels  were  so  opake  that  the  arrangement  of  the  trachea, 
could  not  be  made  out.  In  Chrysopa  they  seem  to  have  no  tracheae.  In  Aphrophora 
the  tracheae  were  badly  seen.  They  appeared  to  divide  dichotomously  into  curved,  but not  waved  branchlets. 

„  In  Jt^T*  °f  La™Pyri*  they  were  long,  waved,  and  either  branched  dichotomously,  or gave  off  little  branchlets  at  intervals,  very  much,  in  fact,  as  on  the  .^^u  UI1U  , 
In  Necrophorus  vespillo  and  N.  humator  the  branchlets  were  more  numerous,  so  as  to ». . . 
almost  the  appearance  of  being  in  tufts.    They  are  less  wavy  than  in  Lampyris.   In  Carpus 
tZZiXJZ  t    X  Am^aaUa  solstitialis ,  Melolontka  vulgaris,  and  Lucunu*  cmm z;:t  is^ssr  en  examined  were  meAwith  fluid-nd *-*» — * 

stomach  and 
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In  Bentatoma  the  tracheae  are  like  those  on  the  stomach. 
In  Campcea  margantaria,  Bieris  napi,  and  the  larva  of  Eupexio  lucipara,  the  ends 

became  invisible  so  soon  after  death,  that  I  was  never  able  satisfactorily  to  see  the  finer 
branchlets.     In  the  larva  of  Mamestra  the  tracheae  were  Ion-    slender,  and  with   few 
branchlets,  at  obtuse  angles 

In  Musca  and  Eristalh  they  are  in  tufts,  as  is  so  generally  the  case  with  the  trache 
of  these  insects;  while  in  the  larva  of  ILvsca  they  are  quite  simple.     A  rather  lar 
trachea  runs  along  each  Malpighian  vessel  in  Tipnlo,  and  gives  off  little  systems    of branchlets  at  intervals  (PI.  II.  fig.  18). 

In  the  larva  of  Bombus  mnscorum  the  tracheae  of  the  white  urinary  tubes  resembled 
those  of  the  stomach,  but  the  branches  generally  ended  in  only  two  tubules. 

Ilium.     (PI.  II.  figs.  11,  12  &  17.) 

In  Bombus  terrestris,  B.  mwtcorum,  B.  lapidarius,  and  B.  hoHornm  the  walls  of  the  ilium 
are  composed  of  quadrangular  cells,  and  the  smaller  branchlets  of  the  tracheae  run  round 

and  between  them,  so  that  they  divide  the  organ  as  it  were  into  quadrangular  spaces.  'Flu's 
arrangement,  however,  I  could  not  see  well  without  the  assistance  of  acetic  acid.  In  Vespa 
the  arrangement  of  the  tracheae  is  much  like  that  on  the  stomach.  The  same  is  the  case 
in  Ophion  also,  though  the  very  long  branches  were  not  so  much  developed,  and  the  whol< 
arrangement  is  on  a  smaller  scale.  At  the  front  part  of  the  organ  in  Tenth  redo  the  tracheae 
branch  frequently,  and  finally  end  in  tufts  (PI.  II.  fig.  17).  At  the  posterior  end,  the 
tufts  are  less  developed,  or  altogether  absent.  In  parts  of  the  organ  the  larger  branches 
anastomose  frequently.  In  Athalia  spiiiarum  the  larger  branches  are  like  those  of 
Tenthredo.  The  tufts  have  fewer  tubules,  and  often  the  branchlets  end  without  any tuft  at  all. 

In  Ichneumon  the  tracheae  resemble  those  of  Ophion.  In  Acheta  (imago  and  larva)  the 
mode  of  distribution  is  much  like  that  on  the  posterior  end  of  the  stomach,  but  at  the 
lower  end  the  tree-like  branches  are  more  elongated.  In  Gri/llus  also  the  branches  are 
more  elongated  than  on  the  stomach.  In  Forficula  auricula  via  the  branches  run  in  a 
wavy  course  along  the  muscles,  with  short  transverse  branchlets. 

In  Necrophorus  vespillo  the  ilium  is  very  long,  and  covered  with  saccular  ba-s.  It 
has  four  longitudinal  tracheae,  which  send  a  branch  to  each  sacculus. 

In  the  larvae  of  Lampyris  and  Lucan  us  the  tracheae  are  much  like  those  of  the  stomach 
(PI.  II.  fig.  6).  . 

In  Banorpa,  on  the  contrary,  they  are  very  different,  but  I  was  unable  to  see  them 
satisfactorily.  In  Chrysopa  again  they  are  similar,  but  the  branchlets  are  fewer.  lAmne- 
philus  vitratus  has  on  the  ilium  several  large  tracheae  which  throw  out  rather  numerous 
tubules.  These  latter  are  rather  long  and  slightly  curved,  but  not  waved.  The  number 
of  them  is  larger  than  is  generally  found  on  this  organ. * 

Campcea  margaritaria  seemed  to  have  no  tracheae  on  this  organ,  nor  on  the  caecum  ;  or 
at  least  they  were  so  loosely  attached,  as,  in  the  specimen  examined,  to  have  become 
separated  from  it . 

On  the  long  ilium  in  the  larva  of  Musca  the  tracheae  branch  very  simplv,  and  resemble 

o 
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those  of  the  salivary  glands.  In  Eristalis  the  tracheae  resembled  those  of  the  stomach  ; 

in  Musca  they  were  perhaps  rather  more  like  those  of  the  colon.  The  arrangement  in 
Tipula  is  quite  different,  not  being  in  tufts.  In  Aphrophora  (PL  II.  fig.  16)  they  are 
much  like  those  of  the  recurrent  intestine  and  the  Malpighian  vessels. 

In  the  larva  of  Bombus  muscorum  the  tracheae  resemble  those  of  the  stomach.  The 

different  systems  cross  one  another  a  good  deal.  The  tracheae  are  stiff  and  wand-like,  and 

end  in  small  tufts  of  from  two  to  four,  long,  straight,  or  gently  curved  tubules.  These 
latter  sometimes,  though  not  often,  branch  dichotomously.  In  the  larva  of  Lampyris  the 
tracheae  on  the  duodenum  were  like  those  on  the  ilium. 

Colon.    (PI.  IV.  figs.  1  to  7.) 

In  Bombus  terrestris,  B.  muscorum,  and  B.  lapidarius,  the  colon  (PI.  IV.  fig.  2)  was 
but  poorly  supplied,  and  the  tracheae  were  long,  with  only  a  few  branchlets. 

In  Vespa  the  wall  of  the  colon  is  divided  into  six  parts,  which  have  a  cellular  appear- 
ance, and  are  united  to  one  another  by  their  membranes.  These  membranes  have  no 

tracheae,  but  a  large  branch  runs  along  each  of  the  divisions,  and  gives  off  numerous  side 
branchlets,  a  part  of  one  of  which  is  represented  in  PI.  IV.  fig.  5. 

In  Ophion  luteum  the  rectum  contains  a  good  many  round  glands  ?  which,  as  usual,  are 
well  supplied  with  tracheae.  The  mode  of  branching  is  much  like  that  in  Chrysopa 
(PI.  IV.  fig.  4).  In  Tenthredo  and  Athalia  spinarum  the  colon  contains  six  ellip- 

tical shield-like  glands,  which,  as  usual,  are  more  richly  supplied  than  the  rest  of  the 
organ.  The  mode  of  branching  is  much  like  that  of  Ophion  and  Chrysopa.  In  Ichneumon 
also  the  rectal  glands  and  their  tracheae  are  as  in  Tenthredo.  In  Acheta  the  walls  of  the 

organ  are  divided  into  six  compartments,  each  of  which  has  a  double  series  of  tracheae,  two 
large  branches  distributing  themselves  from  near  the  middle,  one  to  the  front  part,  the 
other  behind.  The  figure  (PI.  IV.  fig.  6)  which  represents  the  front  part  of  one  division 
will  give  a  more  correct  idea  than  any  description  could  do.  The  colon  of  Locusta  much 
resembles  that  of  Acheta.     The  type  is  very  nearly  the  same  in  Gryllus;  but  the  lateral 
branchlets  are  fewer  and  longer.  On  the  colon  of  the  larva  of  Acheta  the  tracheae  resemble 
those  of  the  imai?o. 

In  Forficula  auricularia  the  colon  contains  six  round  shield-like  glands  in  two  alternate 
rows.  In  Carabus  it  is  well  supplied,  and  the  larger  branches  anastomose  a  good  deal. 
The  muscles  make  it  somewhat  difficult  to  follow  the  ramifications  of  the  finer  branches ; 
but  they  seemed  to  be  like  those  on  the  egg-tubes.  In  Cerambyx  the  tracheae  seemed  to 
resemble  those  on  the  stomach,  as  was  also  the  case  with  the  larvae  of  Lampyris  and 
Lncanus.  In  Necrophorus  vespillo  and  N.  humator  they  are  almost  as  in  Bombus;  but 
the  branchlets  are  longer.  In  Libellula  there  are  six  wide  longitudinal  bands,  connected 
by  a  membrane  without  any  tracheae ;  each  band  has  a  large  trachea,  which  gives  off  about 
six  systems  of  branchlets.  Banorpa  has  also  six  rectal  glands,  each  with  a  system  of 
tracheae  radiating  from  the  centre.  In  Zimnephilus  vitratus  there  were  at  least  twenty- 
five  round  glands,  on  which  the  distribution  of  the  tracheae  was  not  unlike  that  of  Chrr 
sopa  Chrysopa  has  six  round  glands,  as  in  Tenthredo,  &c.  The  mode  of  tracheal  dis- 

tribution in  the  glands  and  surrounding  membrane  is  represented  in  PI.  IV   fi*.  4.     In 
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Campcea  margaritaria,  Ilipparchia  Janira,  II.  Tit /tonus,  Pieris  napi,  and  Nootua  gamma, 
there  are  many  round  glands,  each  with  numerous  trachea?. 

In  Eristalis  and  Jlusca  the  tracheae  are  as  on  the  stomach,  though  in  the  latter  the 
systems  are  particularly  large.  In  hoth,  there  are  several  tongue-shaped  glands  with 
numerous  tracheae.  In  Tipula  also  are  several  similar  glands.  A  large  trachea  enters 
the  base  of  each,  and  there  divides  into  four  or  five  branches,  of  which  about  three  con- 
tinue  nearly  parallel,  and  give  off  branchlets  from  time  to  time,  while  the  others  dive 
to  supply  the  basal  part  of  the  gland.  In  Pentatoma  the  trachea)  resemble  those  of  I 
stomach. 

a 

Male  Generative  Organs.— Testis.     (PI.  III.  figs.  13,  14,  1G,  18  &  19.) 

In  Bombus  muscorum,  B.  terrestris,  and  B.  pratonim,  the  tracheae  generally  divide 
dichotomously,  but  sometimes  into  three.  The  end  tubules  are  very  long, — a  character 
which  we  often  meet  with  in  the  testis.  In  Acheta,  Zooms t a,  and  Gryllns,  the  air  had 
always  been  removed  from  the  fine  ends,  which  therefore  had  become  invisible.  The 
branches  were,  however,  long  between  the  branchlets,  and  they  tapered  very  little.  In 
the  pupa  of  Acheta,  the  tracheae,  so  far  as  they  could  be  seen,  resembled  those  of  the 

imago.  In  Musca  the  testis  is  a  brown,  sausage-shaped  body,  and  the  tracheae  end  in  small 
tufts  (PL  III.  fig.  18).  In  Mristalis  the  organ  is  formed  on  a  similar  type.  The  tufts, 
however,  though  larger,  are  more  open,  and  consist  of  fewer  branchlets.  In  Aphrophora 
the  tracheae  are  almost  like  those  of  the  ganglia.  They  end  in  long,  gently  curved  tubules, 
which  arise  successively,  and  without  forming  tufts. 

In  the  button-like  testes  of  Melolontha  long  tracheae  run  from  the  centre  to  the 
circumference.  They  divide  three  or  four  times  dichotomously,  and  are  very  long. 
They,  however,  diverge  but  slightly,  and  are  a  good  deal  twisted  on  themselves.  In 

Amphimalla  solstitialis  they  are  very  similar.  .  PL  III.  fig.  16  represents  one  of  the 

least-complicated  systems.  In  Necrophorus  mortuorum  and  N.  vespillo  the  tracheae 
branch  simply,  small  tubules  rise  from  branches  of  considerable  size,  and  the  end  tubules 
are  straight  and  of  great  length.  In  Carabus  the  ends  of  the  tracheae  had  disappeared. 

In  Cerambgx  moschatus  they  were  much  like  those  of  Aphrophora spam  aria.  In  P *a norpa 
the  tracheae  were  almost  as  in  Necrophoms.  Most  of  the  ends  had  disappeared ;  and  yet 

the  fine  tubules  seemed  to  be  very  long,  because  they  remained  for  a  considerable  distance 

without  any  great  diminution  of  size.  "When  one  of  the  branchlets  divided,  the  two  tubules 
were  each  almost  as  thick  as  the  branchlet  from  which  they  sprang.  This  character  gives 

the  tracheae  a  peculiar  appearance,  which  is  very  striking.  In  Pentatoma  the  testis  is 

covered  by  broad,  longitudinal,  saccular  tracheae,  which  give  off  thick  branches  at  the  ends 
and  sides. 

Vas  Deferens. 

This  origin  is  often  without  tracheae.  When  they  are  present,  they  are  often  very  like 
those  on  the  testis,  as  for  instance  in  Bombus  terrestris,  B.  muscorum,  B.  pratonim,  Pen- 

tatoma prasina,  &c.  In  Acheta  and  Locusta  it  was  thin,  delicate,  and  apparently  without 
tracheae.     In  Gryllus,  on  the  contrary,  it  is  large  and  of  a  yellow  colour.     I  did  not  ob- 

VOL.  XXIII. G 
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serve  the  ends  of  the  tracheae  ;  but  the  larger  branches  were  like  those  of  the  testis.  In 
Musca,  Aphrophora,  Tipula,  Forficula,  and  Panorpa  there  seemed  to  be  no  tracheae.  In 
Eristalis  the  testes  are  almost  sessile ;  and  in  Necrophorus  mortuorum  the  vas  deferens  is 
too  short  to  give  a  good  view  of  the  tracheae. 

Ductus  ejaculatorius.     (PL  III.  fig.  17.) 

In  Bombus  terrestris  and  in  Panorpa  this  organ  has  no  tracheae.  In  Musca  the 

tracheae  are  in  tufts,  as  in  so  many  other  parts  of  the  body.  In  Necrophorus  vespillo  and 
Eristalis  they  are  like  those  on  the  testis.  In  Pentatoma,  finally  (PI.  III.  fig.  17),  the 
organ  is  pear-shaped,  the  vas  deferens  being  attached  to  the  swollen  end.  A  number 

of  branches  start  from  the  periphery,  and  soon  give  off  several  branchlets  at  acute  angles. 
These  branchlets  run  towards  the  posterior  end,  and  go  for  almost  half  the  length  of  the 
organ  without  dividing  any  more.  They  are  generally  straight ;  but  some  were  in  coils, 
which,  however,  may  perhaps  not  be  their  natural  position. 

Epididymis.     (PI.  III.  fig.  20.) 

PI.  III.  fig.  20  represents  the  mode  of  distribution  on  the  epididymis  of  Bombus pratorum. 

Vesicular  seminales. 

In  Bombus  terrestris,  B.  muscorwm,  and  B.  derhamellus,  the  trachea?  are  in  tufts,  the 
tubules  often  being  branched  again  two  or  three  times  :  the  type  is  much  like  that  on  the 
heart ;  but  each  tuft  occupies  much  more  space.  On  the  heart  I  always  found  the  tubules 
waved,  which  is  not  the  case  in  those  of  the  vesiculae  seminales. 

In  Necrophorus  mortuorum  and  N  vespillo  they  may  be  seen  very  well.  They  are  large, 
and  their  manner  of  branching  is  more  or  less  dichotomous. 

In  Aphrophora  spumaria  they  are  like  those  of  the  testis,  and  are  therefore  not  very different  from  those  of  Necrophorus. 

In  Banorpa  I  did  not  see  them  well ;  but  they  seemed  to  be  like  those  of  Necrophorus and  Aphrophora. 

In  Musca  and  Eristalis  the  tracheae  are  in  tufts,  as  is  the  case  throughout  these  insects. 
In  this  organ  the  tufts  are  rather  large. 

Female  Generative  Organs.— Ovaries.     (PI.  III.  figs.  1  to  12.) 

In  Bombus  terrestris,  B.  muscorum,  B.  lapidarius,  B.  pratorum,  B.  hortorum,  and 
Vespa,  the  egg-tubes  are  covered  by  such  an  immense  number  of  trachea?,  that  at  first 
sight  they  look  almost  like  organs  of  respiration.     The  mode  of  distribution  also  is  very 
different  from  that  found  in  any  other  part  of  the  body.     In  another  specimen  of  Vespa, belonging  perhaps  to  another  species,  the  tubules  were  fewer,  so  as  more  to  resemble  those oi  Tenthredo. 

The  large  trachea,  give  off  short  stout  branchlets  at  small  intervals.    These  branehlets 
stop  abruptly,  and  grve  off  from  their  end  a  great  number  of  fine  tubules.     These  latter 
are  so  excessively  numerous  and  so  much  twisted  and  interwoven  together,  that  I  was unable  to  trace  any  one  to  its  end,  or  to  determine  whether  they  are  branched  or  not . 
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i:; From  analogy  with  other  tufted  tracheae,  it  is  probable  that  the  tubules  are  lou  ,  and 

that  they  branch  occasionally.  The  impression,  however,  left  on  my  mind  after  examining 

them  carefully,  was  rather  the  reverse;  but,  as  above  stated,  they  lie  so  thickly  together, 

that  I  cannot  speak  positively. 

In  Tenthredo  the  tracheae  were  also  in  tufts,  like  PL  III.  fig.  4,  which  represents  those 

of  Tiptda,  consisting,  however,  only  of  from  three  to  ten  tubules.  These  latter  branch 

several  times.  However,  the  tracheae  are  far  less  numerous  than  in  Bombus,  and  have 

altogether  a  very  different  aspect.  In  Ophion  lufeum  (PI.  III.  fig.  7)  the  contrast  is  still 

more  striking.  The  tracheae  are  few,  inconspicuous,  and  have  entirely  lost  the  tufted 

character.  They  give  off  straight  branehlets  at  acute  angles;  and  the  end  tubules  are 

long,  slender,  and  straight.  The  branches  do  not  keep  each  to  a  single  (---tube,  but 

pass  freely  from  one  to  another.  In  Athalia  spiuarum  the  tracheae  generally  resembled 

those  of  Tenthredo,  but  they  were  not  in  such  well-marked  tufts.  In  a  small  species 

belonging  to  the  Ichneumonidiv,  the  tracheae  resembled  those  of  Ophion,  but  the  branch- 

lets  were  waved  and  twisted  instead  of  straight. 

In  Acheta  the  tracheae  are  much  like  those  of  Ophion,  but  on  a  larger  scale.  In  Gryllus 

I  did  not  get  a  good  view  of  the  tracheae,  and  especially  not  of  their  terminations.  The
y 

were  more  waved  than  in  Acheta.  In  Locusta  (PI.  III.  iig.  G)  they  were  quite  different 

from  those  of  Acheta,  or,  so  far  as  I  could  see  them,  of  Onjllns.  The  large  branches  give 

off  short  stout  branehlets,  almost  as  in  Bombus,  except  that  they  are  more  waved  The 

branehlets  end  abruptly,  and  give  off  tufts  of  tubules,  like  those  of  Tenthre
do.  The 

tubules,  however,  are  smaller  in  proportion  to  the  branehlets,  so  as  to  afford  a  stronger 

contrast.  Moreover  they  are  less  frequently  branched.  In  Forficula  (PI.  III.  fig.  9) 

I  did  not  see  the  fine  ends.  The  tracheae  were  simply  branched ;  and  the  branehlets 

were  long,  much  twisted,  and  of  uniform  diameter  for  considerable  distances.  
In  Carabus 

the  tracheae  branch  dichotomously  towards  their  ends.  The  systems  are  rather  la
rge. 

Often  two  or  three  fine  tubules  spring  from  the  side  of  the  branehlets.  In  Lucanus  
cervus 

and  Amphhnalla  solstitialis  I  was  unable  to  see  the  fine  tubules.  In  Hydrophilus  piceus, 

Necrophorus  vespillo,  and  N.  humator,  the  tracheae  were  generally  in  tufts,  almost  
as  in 

Bombus,  but  the  tubules  far  less  numerous.  In  these  insects  the  tubules  certainly  
divide. 

In  Clmjsopa  (PL  EH.  fig.  3)  the  tracheae  end  in  tufts.  The  tubules  in  each  ar
e  few  in 

number,  straight,  and  divergent  like  a  fan.  They  often  give  off  one  or  two  stil
l  smaller 

tubules.  Except  that  they  are  in  tufts,  they  much  resemble  those  of  Ophion
.  The 

tracheae  mFanorpa,  IAmnephilus,  and  I  believe  also  in  Libelhda,  resemble  th
ose  of  Chry- 

sopa.  In  Campcea  margaritaria  they  are  in  tufts,  as  in  Tenthredo-,  but  
the  tufts  are 

not  above  a  quarter  as  large  as  in  that  insect.  In  Sipparchia  I  was  only  once  able 
 to 

see  the  tubules.  They  are  represented  in  PL  III.  fig.  8.  Pigs.  8'  and  8"  represent  
all 

that  was  visible  after  intervals  of  a  quarter  of  an  hour.  In  Fieri*  brassica  also  I  was
 

unable  to  see  the  finer  branehlets.  In  Tiptda  the  tracheae  were  like  those  in  PL  III
. 

figs.  4  &  5.  Unlike  as  are  these  two  figures,  the  mode  of  branching  is  in  reality  very 

similar,  and  would  be  seen  if  the  tracheae  of  fig.  4  were  extended  as  they  are  on  th
e 

larger  egg-germs.  In  Eristalis  tenax  and  a  large  species  of  Musca  (PL  
III.  fig. 

the°  tracheae  were  intermediate  in  character  between  those  of  Necrophorus  and  Bombus g  2 
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In  a  smaller  species  of  Musca,  however,  the  tubules  in  each  tuft  were  less  numerous.  In 

Dioctria  Jlavipes  the  tracheee  resembled  those  of  Tipula  and  Tenthredo.  In  Fentatoma 

a  single  trachea  runs  up  the  terminal  chamber  of  each  ovary,  and  gives  off  branchlets 

from  the  side,  as  in  PL  III.  fig.  11.  The  trachea  ends  simply.  In  Aphrophora  spumaria 

(PL  III.  fig.  1)  we  meet  with  a  type  quite  different  from  any  of  the  preceding.  Large 

tracheee  proceed  to  the  posterior  end  of  the  egg-tubes,  where  they  rapidly  break  up 

into  branches  about  6  J0  0th  of  an  inch  in  diameter.  These  branches  run  all  up  the  egg- 

tube,  and  half-way  along  the  connecting  filament,  gradually  diminishing  in  size  till  they 

can  be  seen  no  longer.  They  are  nearly  one-sixth  of  an  inch  in  length,  and  do  not  give 

off  a  single  branchlet.  On  one  side  of  an  ovary  I  counted  sixty  of  these  branches ; 

and  there  seemed  to  be  as  many  on  the  other  side. 

In  Ranatra  there  are  five  egg- tubes.  One  single  very  large  trachea,  about  Too^h  of  arL 

inch  in  diameter,  passes  to  the  upper  end  of  the  egg-tubes,  where  they  reunite  to  form  the 

common  connecting  filament,  which  was  first  described  by  Mliller.  Here  the  trachea  divides 

into  about  fifteen  large  trunks,  each  of  which  is  about  -gTmth  of  an  inch  in  diameter.    These 

trunks  divide  here  and  there  dichotomously,  and  sometimes  give  off  side  branches ;  but  the 

distribution  of  air  takes  place  principally  by  means  of  small  lateral  branchlets,  which  give 

off  numerous  long  twisted  tubes,  and  sometimes  end  finally  in  a  small  tuft.  This  con- 

tinues for  about  -njth  of  an  inch,  when  all  the  trunks  except  six  have  exhausted  them- 

selves,— each  trunk  ending  in  the  same  manner  as  one  of  the  lateral  branchlets  ;  but  at 
these  ends  the  tubules  seem  longer  and  more  waved,  and  are  not  in  tufts. 

The  six  trunks  just  mentioned  pass  along  the  egg-tubes  for  about  yuth  of  an  inch,  with 

a  diameter,  excluding  the  so-called  outer  membrane,  of  a  «&  0ths  of  an  inch,  in  which  space 

they  do  not  give  off  a  single  branchlet.     Por  about  half  of  this  distance  the  egg-tubes  are 

supplied  by  the  other  trunks ;  but  for  ̂ th  of  an  inch  after  these  have  ceased,  the  egg- 

tubes  are  left  free  from  tracheae.  Por  the  last  -g^-rd  of  an  inch,  the  egg-tubes,  and  after 

that  the  oviduct  and  egg-canal,  are  supplied  by  the  above-mentioned  six  trunks,  and  the 

mode  of  branching  is  the  same  as  at  the  upper  end  of  the  egg- tubes.  No  tracheae  are 

given  to  the  generative  organs  from  any  other  source.  The  tracheae  on  the  oviduct  are 

less  numerous  than  those  on  the  egg-tubes,  and  on  the  egg-canal  they  are  fewer  than  on 
the  oviduct. 

It  is  very  seldom  that  we  find  a  whole  system  of  organs  supplied,  as  in  this  case,  ex- 
clusively by  one  great  trunk ;  and  it  is  evident  that  here  the  air  must  pass  to  and  fro  in 

the  same  vessel. 

I  was  surprised  to  find  six  large  trunks  running  along  the  five  egg-tubes.  The  two 

ovaries  agreed  in  this  respect ;  but  I  have  not  had  an  opportunity  of  examining  other 

specimens,  and  therefore  cannot  say  whether  the  number  of  these  trunks  varies  or  not. 

These  six  trunks  run  so  far  without  a  branch,  and  the  branchlets  arising  from  the 

other  main  trunks  are  so  small  in  proportion,  that  the  tracheae  have  much  the  same 

appearance  at  first  sight  as  those  of  Aphrophora  ;  in  that  genus,  however,  the  main  trachea 
is  at  the  posterior  end,  while  in  Ranatra  it  is  at  the  anterior  end,  so  that  it  is  a  case  of 
analogy,  and  not  of  homology. 

At  the  end  of  October,  when  I  examined  this  insect,  there  were  no  traces  of  egg-germs ; 
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that  I  am  therefore  unable  to  say  what  relation  they  would  bear  to  that  part  of  th 

egg-tube  which  is  free  from  tracheae 

Oviduct. 

In  Bombus  terrestris  and  several  other  species,  the  trachea  of  the  oviduct  frequently 
anastomose,  so  as  to  form  meshes.  In  each  mesh  is  one  branch,  ending  in  a  tuft.  The 
branchlets  composing  the  tuft  are  waved,  and  branch  rather  often. 

In  B.  muscorum  the  large  tracheae  do  not  anastomose  so  often  as  in  the  other  species 
I  have  examined. 

In  Vespa  they  do  not  anastomose,  and  the  branchlets  often  ended  in  tufts,  with,  however, 
only  a  few  tubules. 

In  Ophion  the  oviduct  is  thrown  into  folds,  and  the  tracheae  run  transversely  alon 
them.   They  are  not  very  unlike  those  on  the  ovary ;  but  the  branchlets  are  waved,  which 
is  probably  necessary  on  account  of  the  movements  of  the  organ. 

(r 

In  TenthredOy  Locusta,  and  Carahus,  likewise,  the  tracheae  resemble  those  on  the  egy- 
tubes. 

In  Cynips  the  tracheae  end  in  tufts,  consisting,  however,  of  but  few  trachea. 
In  Ichneumon  and  Forficula  I  found  no  tracheae  on  the  oviduct. 

In  Necrophorus  vespillo  and  N.  humator  the  tracheae  are  in  tufts  as  on  the  egg-tubes, 
but  the  tubules  are  far  less  numerous  and  more  branched.     They  are  a  good  deal  hidden 

by  the  irregularities  of  the  organ,  and  altogether  look  very  unlike  those  on  the  egg-tubes. 
In  Libellula  I  did  not  get  a  very  good  view  of  the  tracheae ;  but  they  seemed  to  resemble 

those  of  the  ovary. 

The  same  is  the  case  in  Panorpa ;  but  I  did  not  see  the  tracheae  well  in  this  insect. 

In  Eristalis  the  tracheae  are,  as  usual,  in  large  tufts.  In  Musca  and  Tipula  also  the 

oviduct  is  very  short,  but  I  saw  on  it  several  of  the  usual  tufts. 

In  Aphrophora,  on  the  contrary,  they  are  quite  unlike  those  of  the  ovary,  being  much 
smaller  and  more  delicate.     They  are,  however,  long  and  without  very  many  branchlets. 

In  Bentatoma  the  tracheae  resemble  those  on  the  stomach. 

Egg-canal.    (PI.  III.  fig.  15.) 
In  Bombus  the  tracheae  do  not  inosculate  as  on  the  oviduct.  The  distribution  of  the 

smaller  brachlets,  however,  is  similar ;  but  the  tufts  are  fewer,  more  elongated,  and  the 
tubules  also  less  numerous.  In  Vespa  they  are  nearly  the  same.  In  Ichneumon  it  seemed 
to  be  free  from  tracheae. 

In  Giyllus,  Eocusta,  Carabus,  and  Nec?*ophorus,  the  egg-canal  is  very  short. 
In  Panorpa  it  seemed  to  have  very  few  tracheae.     In  Eristalis  and  Musca  the  tracheae 

were  in  the  usual  tufts. 

In  Aphrophora  and  Bentatoma  they  are  like  those  of  the  oviduct. 

Supplementary  Glands  attached  to  the  Reproductive  Organs. 

I  have  already  stated  that  in  this  paper  my  attention  is  confined  to  the  distribution  of 

the  respiratory  organs.     In  the  names  applied  to  other  parts,  therefore,  I  have  followed 
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simply  the  best  authorities,  without  wishing  thereby  to  express  any  decided  opinion  of 
my  own  as  to  their  functions  or  homologies. 

In  Bombus  we  find  two  sorts  of  appendages  to  the  reproductive  organs.  One  is  the 

poison-gland,  and  consists  of  two  long  secreting  tubes  falling  into  an  oval  reservoir.  On 
the  tubes  the  tracheae  are  in  tufts,  but  are  very  unlike  those  on  the  Malpighian  vessels, 

though  the  tubes  themselves  are  very  like  them.     On  the  reservoir  the  mode  of  branching 
simple  and The  tubules  are  straight,  or  at  least  gently  curved 

Between  the  ovaries  of  Aphrophora  spumaria  lies  a  membranous  bag  with  tracheae 
much  like  those  of  the  ganglia  in  Acheta.     In  one  specimen,  however,  they  were  waved. 

On  the  spermatheca  of  Bombus  muscorum  tracheae  were  few,  and  the  mode  of  branching 
simple. 

In  Sydrophilus  piceus  there  are  certain  ramified  glands  with  swollen  ends.     On  these 
lands  the  tracheae  resemble  those  of  the  stomach. - 

Heart.     (PL  I.  figs.  15, 16  &  17.) 

In  Bombus  terrestris,  muscorum  (PL  I.  fig.  15.),  lapidarius,  pratorum,  and  hortorum, 
Vespa  vulgaris,  and  Apis  mellifica,  the  larger  tracheae  branch  freely  along  the  margins 
of  this  organ,  and  anastomose  frequently  with  one  another  and  with  the  neighbouring 
systems,  besides  sending  branches  which  run  into  those  of  the  opposite  side.  The  branches 
also  give  out  short  branchlets,  which  do  not  divide  nor  diminish  in  size,  but  terminate 
suddenly  and  give  off  from  their  end  several  smaller  branchlets,  which,  again,  divide  more 
than  once,  so  as  to  end  in  very  fine,  more  or  less  waved  tubules.  The  branchlets  into 
which  a  branch  divides  are  often  of  very  unequal  size. 

This  character  is,  however,  not  common  to  all  the  Hymenoptera ;  for  in  Ophion  luteum 
and  in  one  of  the  Ichneumonidae,  though  they  had  in  most  parts  been  torn  off,  yet  in  one  or 
two  places  where  they  remained  they  divided  into  more  or  less  waved  tubules,  by  simple successive  branching. 

This  is  also  the  case  in  Limnephilus  vitratus,  where,  however,  the  tubules  were  larger ; 
moreover  they  were  much  obscured  by  the  surrounding  fat. 

Eor  the  same  reason  it  was  difficult  to  see  them  weU  in  Aphrophora,  where,  however 
(PL  I.  fig.  17.),  after  dividing  several  times,  and  generally  dichotomously,  they  appeared 
to  end  in  a  tuft  of  long  and  apparently  simple  tubules. 

In  the  specimens  of  Acheta  and  Gryllus  mridisswius  which  I  examined,  I  was  unable 
to  make  out  the  arrangement  of  the  tracheae ;  and  in  Locusta  I  was  scarcely  more  for- 

tunate, but  they  seemed  to  end  in  tufts,  almost  as  in  Aphrophora. 
In  Bentatoma  the  distribution  was  almost  the  same  as  on  the  oviduct,  but  generally 

with  fewer  tubules.     They  were  sometimes  waved,  sometimes  nearly  straight. 
In  Necrophorus  they  branched  simply  and  were  straight,  or  rather  with  gentle  curves. After  adding  acetic  acid,  many  of  them  were  thrown  into  waves. 
InlAicanus  cervus  they  were  in  folds,  long,  and  with  few  branches,  but  all  the  ends 

had  disappeared,  as  was  also  the  case  in  Carabus  and  in  Noctua  gamma. 
In  Enstalis,  Musca  (PL  I.  fig.  16),  and  Tipula,  the  tracheae  are  in  small  tufts  consisting of  from  three  to  six  tubules.     These  latter  give  off  smaller  ones  from  their  sides. 
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Fatty  Tiss»e.     (PI.  IV.  figs.  8,  9  &  10.) 

In  Tenthredo  the  fatty  tissue  consists  principally  of  large  round  c  Us.  The  tracheae 

are  peculiarly  straight  and  stiff-looking;  they  branch  occasionally,  and  finally  end  in 
small  tufts  of  froin  two  to  six  tubules.  In  Vespa  the  tracheae  resemble  those  of  Tenthredo. 

In  Bombus  muscorum  the  branches  of  the  tracheae  have  the  same  straight,  even  character, 

and  often  run  for  some  distance  without  branching.  They  end  in  tufts  of  straight  tubules 

which  are  generally  not  very  numerous  and  do  not  branch  often. 

In  Hydrophilus  piceus  also  the  tracheae  are  in  tufts. 

In  the  larvae  of  Lcmpyris  and  Zucanus,  and  in  Scarabaus,  the  fatty  tissue  consists  of 
round  masses,  on  which  I  did  not  ascertain  the  mode  of  distribution  of  the  tracheae. 

In  Forficida  the  fatty  tissue  is  in  large  flakes,  here  and  there  running  into  one  another. 

The  tracheae  are  long  and  rather  thin  in  proportion.  Tiny  branch  seldom,  and  generally 

at  obtuse  angles.  "When the  flake  is  broad,  the  trachea  given  to  it  generally  emits  several 
branchlets.  When  it  is  narrow  and  ribbon-like,  a  small  branch  generally  runs  along  it, 

and  divides  only  at  long  intervals. 

In  the  larva  of  Lasiocampa  ritbi  and  of  Mamestra  brassiccc,  in  Jphrophora  spumoria, 

in  Tiptda,  and  in  Acheta  domesiica,  the  trachea?  are  nearly  as  in  Forficida,  and  they 

break  up  gradually  into  a  few,  long,  straight  tubules.  In  Fentatoma  the  tissue  consists 

of  thimble-shaped  lobules,  connected  by  their  bases.  A  trachea  enters  each,  and  breaks 

up  gradually  as  in  PI.  IV.  fig.  9.  In  Cynips  lignicola  (PI.  IV.  fig.  10)  the  arrangement 

is  very  peculiar.  The  trachea?  are  shaped  like  rolling-pins,  and  scarcely  taper  at  all,  being, 

even  at  their  ends,  xrfeoth  of  an  inch  in  breadth.  Prom  their  ends  and  sides  spring  nu- 

merous fine  tubules,  about  10o00th  of  an  inch  in  diameter,  and  as  much  as,  or  even  more 

than,  -^oth  of  an  inch  in  length.  The  tubules  scarcely  ever  branch,  though  in  one  or  two 
cases  I  saw  a  dichotomous  division. 

Jfuscles.    (PI.  IV.  figs.  12  to  18.) 

On  the  muscles  of  the  abdomen  in  Bombus  and  Vespa  thus  end  in  tufts. 

The  thoracic  muscles  of  these  two  genera  have  a  number  of  large,  parallel,  saccular, 

transverse  trachea?,  separated  by  intervals  scarcely  greater  than  their  own  width.     They 

end  suddenly  in   a  number  of  very  short,  thick  branchlets  (PI.  IV.  fig.  14) ;  and  the 

saccular  branches  give  off  similar  little  systems  from  their  sides.     In  Ophion  the  system  * 

is  similar,  though  the  branchlets  are  more  elongated. 

In  Bombus  also  the  tracheae  of  the  thoracic  muscles  are  similar ;  but  I  could  follow  the 

terminal  tubules  rather  further.  The  thickness  of  the  muscle,  however,  prevents  them  from 

being  seen  well. 

In  Fanorpa  (PI.  IV.  fig.  12)  the  tracheae  on  the  abdominal  muscles  are  straight,  and 

the  tubules  expand  like  the  rays  of  a  fan.  On  the  muscles  of  the  thorax  the  tracheae 

are  sometimes  waved ;  but  the  mode  of  branching  may  be  best  understood  by  referring 

to  PL  IV.  fig.  18.  In  Athalia  spinarum  the  tracheae  often  end  in  tufts.  The  branchlets 

run  across  the  muscles,  and  divide  like  a  fan,  but  rather  irregularly.  Often  the  side 

branchlets  diverge  at  first,  and  then  curve  round  so  as  to  become  subparallel.  Sometimes, 



48 MR.  LUBBOCK   ON   THE   DISTRIBUTION 

on  the  other  hand,  a  side  branchlet  forms  a  separate  system  at  right  angles,  or  nearly  so, 
to  the  first. 

On  the  thoracic  mnscles  of  Chrysopa  the  branches  end  in  small  fan-like  tnfts  of  tubules. 

In  the  larva  of  Lasiocampa  rubi  the  tracheae  are  numerous,  simply  branched,  and  much 
waved.     In  the  larva  of  Mamestra  brassica?  they  are  very  similar,  but  straighter. 

In  jffipparchia  Janira,  Pieris  brassicte,  and  Amphimalla  solstitialis,  the  tracheae  break 
up  into  straight  tubules,  which  diverge  from  one  another. 

In  Eristalis  the  thoracic  muscles  consist  of  broad  ribbon-like  tracheae,  which  lie  parallel, 
and  near  to  one  another,  across  the  muscles.  They  end  in  finger-like  prolongations,  from 
the  end  of  each  of  which  rises  a  small  tuft  of  tubules,  which  are  apparently  very  short.  In 
Musca  the  tracheae  were  very  similar.     In  Tipula  the  tubules  were  longer  than  in  Musca 
or  Eristalis.     In  Necrophorus  the  saccular  tracheae  resemble  those  of  Eristalis ;  but  the 
tubules  are  longer. 

In  the  Cricket  they  resemble  those  of  Panorpa  (PI.  IV.  fig.  18).  Some  parts  more 
resemble  PI.  IV.  fig.  12.     Locusta  and  Gryllus  did  not  apparently  differ  from  Acheta. 

In  the  larva  of  Acheta  the  tracheae  in  some  parts  resemble  those  of  the  imago.  In  parts 
I  found  long  ribbon-like  tracheae,  somewhat  as  in  Eristalis ;  only  they  are  longer,  nar- 

rower, and  further  apart.  The  tujmles  also  which  arise  from  them  are  long  and  only 
branched  here  and  there. 

Aphrophora  has  tracheae  of  the  usual  type.  In  Pentatoma  the  parallel  saccular  trachea 
are  narrower  than  in  Eristalis,  being  only  about  T^ooth  of  an  inch  in  diameter.  The 
terminal  tubules  also  seemed  longer ;  but  I  did  not  get  a  very  good  view  of  them. 

Conclusion. 

It  would  of  course  be  rash  to  attempt  to  lay  down  general  laws  based  on  the  examina- 
tion of  the  few  species  which  as  yet  I  have  been  able  to  compare  together ;  but  so  far  as 

they  go,  my  observations  appear  to  point  to  the  following  conclusions. 
First,  that  the  same  type  of  distribution  regularly  occurs  in  the  homologous  parts  of 

different  specimens  belonging  to  the  same  species. 

Secondly,  that  the  same  almost  always  holds  good  of  homologous  parts  in  different 
species  belonging  to  the  same  genus. 

Thirdly,  that  though  the  general  type  of  distribution  is  the  same  in  different  specimens 
of  the  same  species,  yet  the  individual  tracheae  differ  very  much,— just,  in  fact,  as  we  find 
the  general  mode  of  branching  is  the  same  in  different  specimens  of  the  Oak  or  Birch, 
though  in  no  two  oaks  or  birches  are  the  various  branches  and  twigs  exactly  alike. 

Fourthly,  that  while  in  some  insects,  as  for  instance  in  Pentatoma,  the  tracheae  in 
many  of  the  different  organs  have  a  different  type  of  distribution,  in  others,  as  in 
Eristalis,  one  type  is  found  in  most  of  the  different  organs.  Even  in  this  case,  however, 
the  tufts  (PL  I.  fig.  16)  which  end  the  branchlets,  are  very  different  in  size  in  the 
different  parts.  A  smaU  organ  has,  as  a  general  rule,  more  systems  of  tubules  in  a  given 
space  than  a  large  one ;  but  the  relative  proportions  are,  of  course,  not  exact.  Moreover, 
even  in  this  case,  some  organs  (as,  for  instance,  the  muscles)  are  very  unlike  the  remainder. 

Fifthly,  while  in  the  larva  of  Orthoptera  the  tracheae  very  closely  resemble  those  of  the 
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imago,  in  those  larvae  which  undergo  a  perfect  metamorphosis  (as,  for  instance,  in  those  of 

Coleopt Lepidopt and  Hyinenoptera)  the  trachea y unlike  those  of  the 

perfect  insect 

Sixthly,  in  these  latter  larva1  the  same  type  of  tracheal  distribution  appears  to  he  more 

widely  distributed  in  the  different  organs.     Thus,  while  in  the  ima^o  of  liomhus  the 

tracheal  on  the  stomach,  ilium,  and  Malpighian  vessels  are  all  three  very  different  from  one 

similar  t 
lie  tracheae  on  the  corresponding  organs  of  the  larva  of  B.  muscoru 

)  one  another,  and  as  in  PI.  II.  fig.  11.     Again,  in  the  larva  of  L 

oesophagus,  stomach,  ilium,  and  colon,  and  in  that  of  Lamp y vis  the  stomach,  ili 

and  Malpighian  vessels,  had  tracheae  respectively  like  one  anoiher. 

Seventhlv,  that  in  some  cases  the  trachea-  of  the  larva-  seem  to  agree  in  spe 

///  are  verv 

nam  us  the 

those  of  the  perfect  insect different ;  so  that,  compai the  precedin 

rule,  it  would  seem  that  the  larval  tracheae  are  in  both  respects  less  dilleivntiated,  and 

more  in  accordance  with  the  original  type  than  those  of  perfect  insects. 

DESCRIPTION  OF  Tl  1  E  PLATES. 

Plate  I. 
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Tracheae  from  ganglion  of  Achcta,  x  125. 
Tracheae  from  commissure  of  Carabus,  x  125. 

Tracheae  from  ganglion  of  Bombus,  x  125. 

Tracheae  from  commissure  of  Acheta,   x  125. 

Tracheae  from  ganglion  of  Pejttatoma,  x  125. 

Tracheae  from  ganglion  of  Carabus,  x  125. 

Tracheae  from  commissure  of  Lasiocampa,  x  125. 

Tracheae  from  oesophagus  of  Eristalis,  x  125. 

o\  9.  Tracheae  from  sucking-stomach  of  Musca,  x  125. 

g- 

1. 

g- 

o. 

g- 

\. 

g- 

4. 

g- 

5. 

6. 

g- 7. 

g- 

8. 

Fig.  10.  Trachea?  from  caecum  of  Acheta,  x  30. 
Fig.  1 1 .  Tracheae  from  caecum  of  Chrysopa.  x  1  25 

Fig,  12.  Tracheae  from  caecum  of  Chrysopa,  x  125 

Fig.  13.  Tracheae  from  crop  of  Carabus,  x  30. 
Fig.  14.  Tracheae  from  oesophagus  of  Musca,  x  125 

Fig.  15.  Tracheae  from  heart  of  Bombus,  x  125. 

Fig.  16.  Tracheae  from  heart  of  Musca,  x  125. 

Fig.  17*  Tracheae   from   heart  of  Aphrophora, 
x  125. 

Plate  II. 
Fig from  the  stomach  of  Musca 

Fig.  2.  A  few  of  the  larger  tracheae-  from  the  stomach  of  Pi  ntatoma,  omitting  the  finer  branches,  x  30 Fig 
3.  Tracheae  from  the  stomach  of  Ophion,  x  125. 

Fig.  4.  Tracheae  from  the  stomach  of  Acheta,  x  60. 

Fig.  5.  Trachea?  from  the  stomach  of  Bombm,  x  125. 

6.  Trachea?  from  the  stomach  of  Bombus,  x  125. 

Fig.  7.  One  of  the  lateral  branches  from  the  above  figure  ofPentatoma 

Fig 

Ma x30. 
Fig.  8.  Tracheae  from  the  stomach  of 

Fig.  9.  Tracheae  from  the  stomach  of  Acheta,  x  30. 

Fig.  10.  Tracheae  from  the  stomach  of  Vespa,  x  125. 

Fig.  11.  Trachea?  from  the  ilium  of  the  larva  of  Bombus,  x  125. 

Fig.  12.  Tracheae  from  the  ilium  of  Tipula,  x  125. 

Fig.  13.  Small  part  of  the  inner  membrane  of  a  trachea,  showing  the  spirally  thickened  rib,  a  a  a,  x  125 

Fig. 
Fig. 

ary 

Anthoph 

Fig.  16.  Trachea?  of  recurrent  intestine  of  Aphrophora,  x  30. 
VOL.  XXIXL 
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Fig.  17.  Tracheae  of  ilium  of  Tenthredo,  x  125, 

Fig.  18.  Tracheae  of  Malpighian  vessel  of  Tipula,  x  125. 
Fig.  19.  Tracheae  of  Malpighian  vessel  of  Lib ellula,  x30. 

Plate  III. 

Fig.  1 .  Tracheae  from  ovary  of  Aphrophora,  x  30. 
Fig.  2.  Tracheae  from  ovary  of  Musca,  x  125. 
Fig.  3.  Tracheae  from  ovary  of  Chrysopa,  x  50. 
Fig.  4.  Tracheae  from  ovary  of  Tipula,   x  125. 
Fig.  5.  Tracheae  from  ovary  of  Tipula,   x  125. 
Fig.  6.  Tracheae  from  ovary  of  Locust  a,  x  125. 

Tracheae  from  ovary  of  Ophion,   x  30. 
Tracheae  from  ovary  of  Hipp arc hia,  x  125. 
Tracheae  from  ovary  of  Forficula,  x  125. 

Fig.  7.  Tracheae  from  ovary  o\ 
Fig.  8.  Tracheae  from  ovary  of 

Fig.  9.  Tracheae  from  ovary  oi 

Fig.  10.  Tracheae  from  ovary  of  Necrophorus,  x  125. 
Fig,  11.  Tracheae  from  ovary  of  Pentatoma,  x  30. 
Fig.  12.  Tracheae  from  ovary  of  Acheta,  x  30. Fig 

Necrophorus,   xl25. 

Fig.  14.  Tracheae  from  testis  of  Bombus,   x  125. 

Fig.  15.  Tracheae  from  egg-canal  of  Bom  bus,  x  125. 
Fig.  16.  Tracheae  from  testis  of  Melolontha,   x  125. 
Fig.  17.  Tracheae  from  ductus  ejaculatorius  of  Pent at 1 
Fig.  18.  Tracheae  from  testis  of  Musca,   x  125. 
Fig.  19,  Tracheae  from  testis  of  Er is talis,  x  125. 

Fig.  20.  Tracheae  from  epididymis  of  Bom  bus,  x  125. 
Fig.  21.  Tracheae  on  a  Malpighian  vessel  of  Lib ellula. 

x  125 

Plate  IV. 

Fig.  1.  Tracheae  from  the  rectum  of  Musca,  x  125. 

Fig.  2.  Tracheae  from  the  rectum  of  Bombus,  x  125. 

Fig,  3.  Tracheae  from  the  rectum  of  Pentatoma,  x  125 

Fig.  4.  Tracheae  from  the  rectum  of  Chrysopa,  x  125. 
Fig.  5.  Tracheae  from  the  rectum  of  Vespa,  x  125. 
Fig.  6.  Tracheae  from  the  rectum  of  Acheta,  x  30. 
Fig.  7-  Tracheae  from  the  rectum  of  Forficula,  x  30. 
Fi Mamestrus  x  12.5. 

Fig.  9.  Tracheae  from  the  fatty  tissue  of  Pentatoma,  x  125. 
Fig.  10.  Tracheae  from  the  fatty  tissue  of  Cijnips  lignicola,  x  .30. 
Fig.  11.  Tracheae  from  the  Malpighian  vessel  of  Musca,  x  125. 
Fig.  12.  Tracheae  from  the  thoracic  muscles  of  Panorpa,   x  125. 
Fig.  13.  Tracheae  from  the  thoracic  muscles  of  the  larva  of  Ache, 
Fig.  14.  Trachea?  from  the  thoracic  muscles  of  Vespa,  x  125. 
Fig.  15.  Tracheae  from  the  abdominal 
Fig.  16.  Tracheae  from  the  thoracic  n 
Fig.  17.  Tracheae  from  the  muscles  o 

x  125. 

muscles x  125. 

Er 

Fig.  18.  Tracheae  from 

x  125. 

* been  found  impossible  to  make  the  ends 
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III.   On  some  new  species  of 'Musci  and  Hepaticse  in  the  Herbarium  (?/Sir  W.  J.  Hooker 
collected  in  tropical  Africa,  chiefly  by  the  late  Dr.  Vogel  and  Mr.  Barter.     By William  Mitten,  A.L.S. 

Read  March  15th  and  June  21st,  1860. 

Leptotrichum,  Hampe. 

L.  nitidulum.     Dioicum,  gracillimuni,  lmmile ;  foliis  erecto-patentibus  e  basi  latiore 
sensim  angustatis  lanceolatis  obtusiusculis  integerrimis,  nervo  ubique  a  pa-ina 

distincto  percurrente,  cellulis  basi  infima  majoribus  oblongis  inde  angustis  mollibus'; pericksetialibus  obtusioribus ;  theca  in  pedunculo  triliueari  gracillimo  luteo  erecta! 
late  ovali,  ore  parvo,  operculo  subrecte  subulate,  peristomio  dentibus  parvis  rubris 
rugulosis  solidis,  annulo  late  composite  trigone;  planta  mascula  ramis  brevibus 
floribus  gemmiformibus  terminatis.— Z.  exiguo  simile. 

Hab.  On  the  earth.     River  Niger  (Barter). 

More  slender  than  L.  exiguum=TVie$sia  eocigua,  Schw.  =  Dicranum  xanthodon,  Hook.,  inhabiting  the West  Indies  and  South  America,  and  with  more  shining  pale-green  leaves. 

Tab.  V.  fig.  1.     1.  Plant  (of  the  natural  size);  2.  a  leaf,  3.  the  capsule,  4.  the  same  after  the  fall  of 
the  operculum,  5.  a  portion  of  the  peristome,  and  6.  a  fragment  of  the  annulus  seen  transversely (all  magnified). 

Stereodon,  Bridel ;  Mitten,  Muse.  Ind.  Orient,  in  Linn.  Journ.  Bot.  Suppl.  vol.  i.  p.  92. 
S.  Barteri,  Mitten.     Monoicus ;  foliis  imbricatis  late  ovatis  brevi-apiculatis  concavis, 

margine  (sicco)  recurvo  integerrimo,  nervis  binis  brevissimis,  cellulis  alaribus  pluri- 
bus  quadratis  viridibus,  superioribus  elongatis  angustis ;  pericluetio  ma^no  ■  foliis  e 

m basi  ovata  convoluta  lanceolatis,  internis  erectis,  paraphysibus  exsertis;    theca 
pedunculo  brevi  luteo  perichaetium  paululo  superante  ovali,  peristomio  dentibus   ? 

Habitu  S.  longiseti,  sed  gracilior. 

Hab.  On  trees  in  deep  ravines.    Nupe ;  River  Niger  (Barter,  1422). 

Pale  yellowish  green,  shining.     Remarkable  on  account  of  its  very  short  seta;  in  other  respects  closely 
Neck agreeing  in  structure  with  S.  longisetus 

Tab.  V,  fig.  2.     1.  Plant  (of  the  natural  size);    2.  a  leaf;   3.  perichaetium,  male  flower,  and  capsule 
(magnified) 

Stereophyllum,  Mitten,  Muse.  Ind.  Orient.  1.  c.  p.  117. 

S.  nitens,  Mitten.     Monoicum ;  foliis  elliptico-lingulatis  basi  contractis  apice  subacutis 

ovatis  acuminatis  parce  serrulatis ;  theca  in  pedunculo  gracili  rubro  parva  ovali  incli 

nata  horizontalive,  operculo  brevi-rostrato,  peristomio  interno  processibus  lon^itudin h2 

M     SOURr 
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clentes  aequantibus  in  membrana  ad  tertiarn  partem  longitudinis  dentium  exserta. 

Habitu  staturaque  S.  radiculosi. 

Hab.  On  decayed  wood,  Fernando  Po  {Barter). 

Very  nearly  resembling  S.radiculosum  =  Hookeria  radiculosa,Hook.  Muse.  Exot.  t.  5 1 ;  but  with  leaves  of 

a  more  equal  width  above  and  below  the  middle,  and  contracted  at  the  base,  the  margin  slightly  serrulate, 

and  the  upper  cells  elongate.  S.schistocalyx  {Hypnum),  C.  M  tiller,  has  shorter  leaves,  more  sharpened 

above,  and  with  the  upper  cells  nearly  round. 

Tab.  V.  fig.  3.    1.  Plant  (of  the  natural  size);   2.  a  leaf;   3.  capsule;   4.  perichaetium  and  male  flower; 

and  5.  a  portion  of  the  peristome  (all  magnified). 

S.  rivtilare,  Mitten.     Ramis  elongatis ;  foliis  subcompressis  ovato-lingulatis  acutis  basi 

eontractis,  nervo  crasso  paulo  infra  apicem  evanido,  marginibus   superne  erosis; 

cellulis  superioribus  minutis  ovalibus  obscuriusculis,  basi  brevioribus  subquadratis. 
S.  radiculoso  robustius 

Hub bottoms  of 
Ni firmer  substance  of  its  leaves  allied  to  S.  radiculosum 

more 

Tab.  V.  fig.  4.     1.  Plant  (of  the  natural  size) ;  2.  a  leaf  (magnified). 

N 

Neckera,  Hedw. 

Mitten.     Monoica;   foliis   perichaetialibus   inferioribus    parvis  apicibu 
patulis,  interioribus  magnis  latis  ellipticis 

elongato  patulo 
theca    ovali-cylindracea    brevi-pedicellata    immersa,    opereulo    aeuminato-rostrato, 
calyptra  mitriforini  vel  uno  latere  fissa  ramentis  obtecta.— N.  undulatce  simillima. 

Pilotrichum  undulatum,  Beauv.     Prodr. 

Hab,  Afrique  (Beauvais  in  Hb.  Hooker.). 

Very  closely  resembling  N.  undulata ;  but  its  perichaetium  entirely  different,  the  ramenta  (i.  e.  leaf-like 

paraphyses)  being  absent.  According  to  a  specimen  marked  Daltonia}  (Neckera)  undulata,  from  the 
herbarium  of  Dr.  W.  Arnott,  this  species  is  found  also  at  Rio  de  Janeiro. 

Tab.  V.  fig.  5.     1.  Plant  (of  the  natural  size) ;  2.  a  leaf;  3.  perichaetium,  capsule,  and  male  flower  (all 
magnified). 

N.  flagellacea,  Mitten.     Caule  primario  repente,  ramis  arcuatis  prolifero-ramosis  pin- 
liLttis  bipinnatisve  filicinis  planis  compressis,  ramulis  apicem  versus  decrescentibus, 

saepe  in  filum  elongatum  produetis ;  foliis  in  caulis  parte  stipitiformi  erectis  appressis 

ovatis  acuminatis  subenerviis,  superioribus  lateralibus,  caulinis  ramulinisque  divari- 
catis  latissime  ovatis  asymmetricis  obtusiusculis  obtusisque  apiculo  parvo  terminatis, 
marginibus  ubique  crenulatis,  nervo  supra  medium  desinente ;  cellulis  inferioribus 
elongatis  angustis,  superioribus  rotundatis  minutis  firmis. 

Hob,  River  Niger  (Barter). 

Neckera  Kor t halsiana ,  Dzv.  et  Molk.  Brvol.  Su 
more  regularly 

Tab.  V.  fig.  6.     1.  A 

leaf  from  the  ramuli  (both  magnified). 
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Leskea,  Hedw. 

L.  srBFALCATA,  Mitten.     Monoica;  foliis  caulinis  hastato-subulatis  caulem  vest  it  um  lati- 
tucline  ae quant ibus,  e  ba si  patula  erectis,  marginibus  minutissime  crcnulatis  wibinte- 
gerrimis,  nervo  valido  in  a  pice  evanido,  cellulis  mimitis  rotundatis  obscuriusculis  ; 

rameis  ramulinisque  subi'alcatis  patenti-incurvis  compressis  li-ulato-lamvolatis. 
apicibus  latis  subacutis,  nervo  pallido  sub  apice  evanido,  marginibus  miimtissime 
crenulatis,  dorso  minute  papulosis;  pcricha>tialibus  e  basi  ovali  longe  subulatis 
attenuatis  integerrimis,  nervo  percurivnte,  cellulis  elongatis  pellucidis;  theca  in 
pedunculo  rubro  asperrimo. — L.  grata  siniillima. 

Hab.  Moist  rocks.     Onitscha  ;  River  Niger  (Barter,  1424). 
Barter 

its  ramuli  being  ligulate  and  not  ovate,  and  by  its  entire  periductal  leaves. 

Tab.  V.  fig.  7.     1.  Plant  (of  the  natural  size);  2.  a  cauline  leaf,  3.  a  leaf  from  the  branches,  4.  peri- 
chaetium  and  male  flower  (magnified). 

s 

L.  Nigeriana,  Mitten.    Monoica  synoicave,  caule  foliolis  vestito ;  foliis  patentibus  bastato 
ovatis  acutis,  nervo  percurrente,  marginibus  minute  crenulatis,  cellulis  rotundati; 

minutis  obscuris  papillosis;  rameis  divergentibus  complanatis  panun  asyminetrieil 

ovato-lanceolatis  acutis,  nervo  sub  apice  evanido,  marginibus  crenulatis ;  pericha,' 
tialibus  erectis,  e  basi  lata  ovata  longe  (interdum  subito)  in  subidam  contractis 

paucis  crenatis  integerrimisve ;  tlieca  in  pedunculo  elonga  10  rubro  asperrimo  ovali 
horizontali  cernuave,  operculo  subulato  aequilongo  ;  peristomio  externo  dentibus  valde 

trabeculatis-,  interno  processibus  subsolidis  ciliis  in  unum  coalitis  aequilongis  inter- 
positis. — L.  grata?  similis. 

Hub.  River  Niger  (Vogel). 

Resembling  very  nearly  L.  grata  — Hypnum  gr  at  um,  Beauv.;  but  its  branches  more  generally  simple, 
cauline  leaves  not  incurved  from  a  patent  base,  those  of  the  ramuli  longer,  divergent,  and  very  much  com- 

pressed, the  perichaetial  leaves  longer  and  not  lacerate.  From  L.  s 
cauline,  and  less  ligulate  ramuline  leaves. 

ibfalcata 

f  ab.  V.  fig.  8.     1.  Plant  (of  the  natural  size) ;  2.  a  leaf  from  the  stem,  3.  a  leaf  from  the  branches,  4.  a 
perichajtial  leaf,  5.  capsule  (magnified). 

Callicostella,  Mitten,  Muse.  Ind.  Orient.  I.  c.  p.  130. 

C.  africana,  Mitten.     Synoica,  liabitu  staturaque  C.  Merkelu ;    foliis  in  series  denas 

dispositis  compressis,  marginibus  e  medio  ad  apicem  argute  serrulatis,  nervis  binis  ad 
apicem  percurrentibus  ibique  dorso  serrulatis  papillosis;  seriebus  tribus  dorsalibus 

reliquis  dimidio  fere  brevioribus  erecto-patentibus  appressis  ovatis  obtusis  brevi- 
acuminatis,  cellulis  parvis  abbreviatis  fere  rotundatis  subobscuris ;  seriebus  lateralibus 

utrinque  binis  patenti-divergentibus  e  basi  ovata  uno  latere  inflexo-lin^ulatis  obtusis 
apiculo  brevi  semitorto,  cellulis  superioribus  oblongis,  inferioribus  laxioribus  prosen- 
chymaticis ;  serie  ventrali  media  cauli  parallela  appressaque  ovato-lanceolatis  brevi- 

acuminatis,  cellulis  laxis  prosencliymaticis  fere  laevibus ;  pericbsetialibus  patentibus 
e  basi  ovata  in  acumen  lanceolatum  angustatis ;  tlieca  in  pedunculo  elon^ato  flex- 
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uoso  rubro  lsevi  apice  (sicco)  ruguloso  ovali  cernua ;  operculo  subulato  gequilongo  ; 

peristomio  satis  magno,  dentibus  medio  linea  pallidiore  notatis  valde  trabec
ulars 

crassis,  interno  processibus  paulo  longioribus  solidis  in  membrana  ad  tertiam  partem 

dentium  longitudinis  producta ;  calyptra  superne  scabra. 

Hab.  River  Niger  {Vogel) ;  Nupe  {Barter). 

Leaves  narrower  than  in  any  of  the  described  species ;  seta  smooth  below,  appearing  slightly  rough  in 

the  upper  part  when  dry. 

Tab.  V.  fig.  9.     1.   Plant  (natural  size)  ;   2.  leaves,  a.  lateral,  b.  dorsal,  c.  ventral;  3.  perichaetial  
leaf, 

4.  the  capsule,  5.  calyptra  (all  magnified). 

Fissldens,  Hedw. 

F.  Vogeliaxtjs,  Mitten.    Monoicus,  caule  brevi ;  foliis  patentibus  elongate  lanceolatis  sic 

citate  vix  mutatis  ubique  tenuiter  marginatis,  lamina  vera  ultra  medium  producta 

citer nervo  obscuro  percurrente,  cellulis  distinctis  iis  laminae  apicalis  diametro  cr 

unciaB  mensura ;  theca  in  pedunculo  gracillimo  quadrilineari  suberecta  ovali, 

operculo  subulato  sequilongo,  peristomio  generis,  flore  masculo  gemmiformi  ad  pedem 
rami  foeminei. 

Hab 

A  small  species  agreeing  in  size  and  habit  with  the  Javan  F.  Zollingeri,  but  with  leaves  of  a  firmer 

substance,  of  an  obscure  olive-brown  colour. 

Tab.  V.  fig.  10.     1.  Plant  (natural  size) ;  2.  the  same,  and  3.  a  leaf  (magnified). 

F.  OPACiFOLius,  Mitten.    Monoicus,  caule  brevi ;  foliis  patentibus  late  lanceolatis  acutis 

siccitate  non  mutatis,  lamina  vera  ad  medium  producta  subinaequali  crassiuscule 

hyalino-marginata,  lamina  apicali  latiuscula  dorsalique  tenuiter  crenata,  cellulis  opacis 

obscuris,  nervo  pellucido  luteo  percurrente ;  theca  in  pedunculo  bilineari  ovali  erecta, 

operculo  subulato,  peristomio  generis,  calyptra  basi  integra  papillosa,  floribus  masculis 

gemmiformibus  in  foliorum  caulinorum  axillis  reconditis. 

Hab.  River  Niger  {Vogel) ;  Natal  (Guenzius). 

The  opaque  rather  broad  leaves^  pellucid  nerve,  and  strongly  margined  border  of  the  true  leaf  distin- 

guish this  species  from  its  allies.  The  calyptra  resembles  that  of  F.  serratus  from  the  Nilgiri  Mountains. 

Tab.  V.  fig.  11.     1.  Plant  (natural  size) ;  2.  the  same,  3.  a  leaf,  4.  calyptra  (all  magnified). 

¥.  RA^irLOSTTS,  Mitten.  Dioicus  ?  caule  fertili  brevi,  ramis  gracilioribus  e  basi  egredientibus 

ramoso ;  foliis  patentibus  siccitate  crispatis  lanceolatis  immarginatis,  lamina  vera  ad 

medium  producta  apice  subinaequali,  nervo  subpellucido  percurrente,  marginibus 
ubique  tenuiter  crenatis,  cellulis  minutis  obscuris  diametro  xrunr  uncise  metientibus ; 

theca  in  pedunculo  triliueari  gracillimo  ovali  erecta,  operculo  subulato,  peristomio 
generis,  calyptra  basi  integra  lsevi. 

Hab.  River  Niger  [Vogel). 

Allied  to  F.  elegans,  Schw.,  but  with  a  different  habit.     From  F.  opacifolius  it  differs  in  the  absence  of 

margin  to  the  true  leaves,  as  -well  as  in  their  form  and  in  the  inflorescence,  and  also  in  the  smooth  calyptra. 
Tab.  V.  fig.  12.     1.  Plant  (natural  size) ;  2.  the  same,  3.  leaf,  4.  calyptra  (magnified). 
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5.*. 

P.  sciophyllus,  Mitten.     Monoicus,  statura  F.  bryoidis;  foliis  patentibus  oblongo-cllip- 
ticis  latiusculis  acutis,  nervo  pallido  percurrente,  lamina  vera  fed  medium  product  a, 
omnibus  laminis  immarginatis  tenuiter  crenulatis,  cellulis  opacis;  tlieca  in  podun- 
ulo   gracillimo  ovali   subaequali   siccitate    urceolata  ;     florc  masculo  in   apicibus ramoi 

Hab.  Interior  of  Africa  (Mungo  Park) . 

Nearly  allied  to  F.  opacifolius,  but  tl 
Hornschuch 

but  the  structure  of  the  leaves  is  not  the  same. 

Tab.  VI.  fig.  13.     1.  Plant  (natural  size) ;  2.  the  same,  3.  leaf  (magnified). 

F.  curvifolius,  Mitten.     Dioicus?  humilis,  gracilis;  foliis  plurijugis  patent ibus  falcato- 
curvatis  elliptico-lanceolatis,  nervo  pallidiore  sed  obscuro  percurrente,  lamina  vera 
supra  medium  producta,  lamina  dorsali  in  caulcin  decurrente,   omnibus    laniinis 
immarginatis  tenuissime  crenulatis  integerrimisve,  cellulis  minutis  obscuris  diametro 

circiter  stftnn n/oo  uncias  mensura;  tbeca  in  pedunculo  gracili  luteo?  ovali  ineli- 
nata,  operculo  subulato. 

Hab.  On  the  earth.     Niger  ( Vogel) . 

Almost  intermediate  between  the  species  which,  without  any  margination  to  the  apical  lamina,  have 
their  leaves  entire  or  crenulate;  in  the  present  the  crenulation  is  indistinct,  but  the  cells,  although  obscure, 
are  distinguishable,  and,  together  with  the  form  and  flexure  of  the  leaves  and  inclined  capsule,  distinguish it  from  its  allies. 

Tab.  VI.  fig.  14.     i.  Plant  (natural  size) ;  2.  the  same,  3.  leaf  (magnified). 

r.  ripensis,  Mitten.    Caespitosus,  caule  elongato ;  foliis  patentibus  siccitate  parum  mutatis 
ligulato-lanceolatis  acutis,  nervo  percurrente,  lamina  vera  ad  medium  producta  apic< 
maBquali,  lamina  dorsali  basi  contracta,  omnibus  laminis  immarginatis  tenuiter 

crenulatis,  cellulis  distinctis  diametro  circiter  2~ooo  nncise  metientibus. 

Hab.  On  moist  rocks.     Niger  {Barter). 

This  appears  to  be  the  largest  known  species  belonging  to  the  group  with  immarginate  crenulate 

leaves,  and  is  easily  known  by  its  distinct  and  pellucid  areolation. 

Tab.  VI.  fig.  ]5.     i.  Plant  (natural  size)  ;  2.  portion  of  stem  and  leaves  (magnified). 

*-* 

F.  gladiolus,  Mitten.     Dioicus  ?  humillimus,  parvulus ;  foliis  circiter  trijugis  anguste 
lanceolatis  sensim  angustatis  acutis,  nervo  intensius  colorato  percurrente,  lamina 

jra  ad  medium  producta,  omnibus  laminis  immarginatis  integerrimis,  cellulis  elon- 
itis  laxiusculis  distinctis ;  foliis  pericba3tialibus  lamina  vera  apice  inaequali,  11110 

latero  libero  ;  tbeca  in  pedunculo  gracillimo  ovali  inclinata,  operculo  brevirostrato. 

Hab.  Interior  of  Africa  {Mungo  Park). 

This  minute  slender  species  is  remarkable  for  its  narrow,  loosely  areolate  leaves.     The  whole  plants 
are  about  three  lines  hish. c 

Tab.  VI.  fig.  16.     i,  piant  (natural  size) ;  2.  the  same,  3.  leaf  (magnified). 
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F.  PORRECTUS,  Mitten.     Ca?spitosus,  caule  elongato  rubro ;  foliis  patentibus  s
iccitate  im- 

mutatis  elliptico-lanceolatis  acuminatis,  acumine  ad  caulis  apicem  leniter  curvato, 

nervo   percurrente,   lamina  vera  ad   medinm  producta,   omnibus  laminis  margine 

obscuriore  subopaco  limbatis,  cellnlis  distinctis  diametro  circiter  2-0\o  nncia3  meti 
entibus. 

Hab.  On  moist  rocks.     Niger  {Barter), 

Growing  in  large  patches,  of  a  fresh  green  colour,  here  and  there  tinged  with  red,  slightly  glossy,  i
n 

appearance  nearly  resembling  F.  rigidulus,  H.  f.  et  W.,  but  with  a  margin,  although  distinctly  
cartilaginous, 

like  the  nerve  obscure.  The  fructification  is  evidently  terminal,  from  the  presence  of  archegonia  on  a 

few  of  the  stems ;  but  the  perichaetial  leaves  have  no  difference  in  form  from  the  cauline. 

Tab.  VI.  fig.  17.     1.  Plant  (natural  size) ;  2.  portion  of  the  stem  and  leaves  (magnified). 

F.  placcidus,  Mitten.     Dioicus?  statura  F.palmati;  foliis  pat entibns  flaccidis  late  ellip- 

tico-lanceolatis  apice  acutis,  nervo  debili  sub  apice  evanido,  lamina  vera  ad  medium 

producta,  omnibus  laminis  hyalino-marginatis  ;  cellulis  oblongis  longitudine  circiter 

-j-^00,  latitudine  200-0  uncise  mensura,  pellucidis ;  theca  in  pedunculo  gracili  rubro 

ovali  erecta,  operculo  subulato. 

Hab.  On  the  earth.    Niger  (Vogel). 

Similar  to  F.  palmatus,  Sw.3  but  with  an  erect  capsule  and  less  acuminate  leaves.     From  the  other 
African  species  it  is  readily  known  by  its  lax  areolation. 

Tab.  VI.  fig.  18.     1.  Plant  (natural  size) ;  2.  the  same,  3.  leaf,  4.  young  calyptra  (all  magnified). 

F.  Parkii,  Mitten.     Dioicus  ?  perpusillus ;  foliis  4-5-jugis  patentibus  ambitu  late  ellip- 
tico-lanceolatis  obtusiuseulis,  nervo  concolori  percurrente,  lamina  vera  ultra  medium 

producta,  lamina  dorsali  supra  basin  evanescente,  omnibus  laminis  immarginatis 

integerrimis,  cellulis  minutis  subobscuris  diametro  circiter  sinjo  uncise  metientibus ; 

foliis  perichsetialibus  lateribus  laminae  verse  insequalibus,  uno  latere  apice  libero  in 
nervum  ascendente ;  theca  in  pedunculo  brevi  erecta  sequali  brevi  ovali. 

Hab.  Interior  of  Africa  (Mungo  Park). 

Yellowish  green.  Scarcely  two  lines  high.  The  seta  of  the  same  length  as  the  perichaetial  leaves. 

This  is  probably  the  species  gathered  by  Park  when  reduced  to  a  deplorable  state,  and  the  contemplation 

of  which  so  revived  him  as  to  enable  him  to  proceed  and  obtain  succour.  It  will  be  easily  seen  that  it  is 

remote  from  the  European  V.  bryoides,  to  which  it  was  formerly  referred,  and  that  it  is  more  nearly  allied 
to  F.  asplenioides,  Sw.,  and  F.  obtusifolius,  Wils. 

Tab.  VI.  fig.  19.     1.  Plant  (natural  size) ;  2.  the  same,  3.  leaf  (magnified). 

Pogonatum,  Brid. 

P.  flexuosum,  Mitten.     Poliis  e  basi  latiore  erecta  angustatis  longe  loriformi-lanceolatis 
latmsculis  acutis  patentibus,  siccitate  incurvis  falcatisve  rigidis,  nervo  dorso  superne 
serrato,  margine  a  basi  ubi  angustare  incepit  serrato,  pagina  superiore  fere  toto 
lamellis  brevissimis  vix  conspicuis  obtecta ;  floribus  masculis  foliis  internis  breviori- 
bus  latioribusque.— P.  convolute  simile. 

Hab.  Niger  (Barter), 



COLLECTED  IN  TROPICAL  AFRICA 

Intermediate  between  P.  convolution,  Brid.  and  P.  macrophyllum,  Dzy.  et  Molk.    In  the  firm 

57 

specimens  vary  from  4  to  5  inches  in  height. - 

Tab.  VI.  fig.  20.     1.  Plant  (natural  size) ;  2.  leaf  (magnified). 

pedes.     The 

Plagiochila,  Nees  et  Mont. 

P.  neckeroidea,  Mitten.     Caule  repente,  ramis  iterato  dichotomis ;  foliis  basi  imbricatis 
divaricatis  ovato-lanceolatis  apice  obtusis  bidentatisve,  margine  dorsali  recurvo  inte- 
gerrimo,  ventrali  apiceque  parce  dentatis,  cellulis  parvis  oblongis  interstitiis  angustis ; 
involucralibus  dentibus  spinosioribus ;  perianthio  obovato  truncato  compresso,  labiis 
spinoso-dentatis. 

Hab.  On  trees.     Niger  (Barter). 

Very  nearly  resembling  P.  abrupta,  L.  et  L.,  but  with  leaves  composed  of  cells  very  much  smaller  and 
with  thin  wails.     From  P.  disticha,  L.  et  L.  (gathered  also  by  Barter),  it  is  immediately  distinguished  by 
the  plants  being  scarcely  altered  when  dry,  and  the  different  form  of  the  perianth.     The  more  robust 
stems  have  much  the  appearance  of  P.  cristata  Sw.,  but  they  are  far  smaller  and  the  leaves  are  not cristatebehind. 

Tab.  VI.  fig.  21.     1.  Plant  (natural  size) ;  2.  leaves,  3.  perianth  and  involucral  leaf  (magnified). 

Chiloscyphus,  Corda. 

C.  oblongifolitjs,  Mitten.  Caule  repente  parce  ramoso ;  foliis  horizon talibus  divergentibus 
oblongis  parallelogrammaticis  apice  integris  sinuatis  uni-  bi-  tridenticulatis,  cellulis 

interstitiis  obscuris  grossiusculis,  amphigastriis  parvis  bipartitis  laciniis  extrorsum 
unidentatis,  uno  latere  in  folium  anguste  decurrente;  perianthio  (juvenili)  laciniis 
dentatis. 

Hab.  On  moist  rocks,  Onitscha;  and  on  oil  palms,  Brass;  Niger  (Barter). 

substance  and  truncate  at  their  apices. 

•gutus 

  w—w<<  ouu  u  uiitttic  at  men   apices. 

Tab.  VI.  fig.  22.  1.  Plant  (natural  size) ;  2.  portion  of  stem  with  leaves  and  amphigastria ;  3.  the  perianth 
'   spread  open. 

Lepedozia,  Nees,  Ldbg.  et  Gottsche 

-L.  succida,  Mitten.    Caule  procumbente  inordinate  pinnato,  ramis  decurvis  fiagelliformi- 

attenuatis ;  foliis  caulinis  erecto-patentibus  caulem  latitudine  vix  superantibus  ovali- 

oblongis,  apice  insequaliter  brevi  bi-  tri-  quadridentatis,  amphigastriis  parvis  quadri- 

partitis ;  rameis  majoribus  imbricatis  rhomboideo-ovalibus,  apice  superior e  sinu  parvo 

bidentatis,  ca3teroquin  integerrimis,  amphigastriis  parvis  trifidis,  cellulis  oblongis 

magnis  pellucidis. 

Hab.  On  moist  rocks.     Nupe ;  Niger  (Barter). 

Somewhat  resembling  L.  Wallichiana,  Gottsche,  and  L.  centipes,  Taylor,  but  remarkable  for  the  rhom- 
boidal  subentire  leaves  of  its  branches. 

Tab.  VI.  fig.  23.     1.  Plant  (natural  size) ;  2.  a  portion  of  the  stem,  3.  portion  of  a  branch  with  leaves 
(magnified). 

VOL.  XXIII. I 



58 MR.  MITTEN  ON  SOME  NEW   SPECIES  OF  MUSCI. 

Lejetjnia,  Gottsche  et  Ldbg. 

(JPhragmicoma.) 

L.  excavata,  Mitten.     Ramis  csespitosis  dichotome  ramosis ;  foliis  divaricatis  imbricatis 

rotundatis,  apice  decurvis  sinu  parvo  minute  bidentatis,  basi  lobnlo  oblongo  unidentato 

complicato,  amphigastriis  appressis  orbiculatis  foliis  dimidio  minoribus,  cellulis  parvis 

rotundatis ;  involucralibus  conformibus,  lobulis  minoribus ;  perianthio  oblongo  obtuso 

appresso,  dorso  concavo,  ventre  convexo,  lgevi. 

Hab.  On  trees.     Niger  {Barter). 

In  size  and  appearance  resembling  Omphalanthus  g  eminiflorus ,  Nees,  but  more  nearly  allied  to  Phrag- 

micoma  Mackaii,  Dumort. 

Tab.  VI.  fig.  24.     1.  Plant  (natural  size);   2.  portion  of  stem  with  leaves  and  amphigastria ;  3.  perianth 

and  •involucral  leaves ;  4.  transverse  section  of  perianth. 

(Acrogonia.) 

L.  astroidea,  Mitten.     Epiphylla,  maculas  astroideas  formans ;  foliis  patentibus  rhom- 

boideis  integerrimis,  angulo  externo  superiore  acuminato,  inferiore  rotundato  lobulo 

minuto  inflexo ;  cellulis  heteromorphis,  minoribus  rotundatis  interstitiis  crassiusculis, 

majoribus  3-5-seriatim  inordinatimve  per  folium  dispositis,  una  majore  semper  in 
angulo  inferiore  partim  a  lobulo  obtecta ;  amphigastriis  alternis  ad  basin  in  lacinias 
duas  patentes  subulatas  divisis. 

Hab.  On  living  leaves.     Niger  {Barter). 

Loosely  appressed  to  the  surface  of  the  leaves^  in  company  with  a  species  of  Radula  which,  in  so  far  as 
it  can  be  judged  of  in  a  barren  state,  does  not  differ  from  R.  Grevilleana,  Taylor.  This  Lejeunia  evidently 
belongs  to  the  same  curious  section  as  L.  Krausiana  and  a  number  of  other  tropical  species,  for  the  most 
part  growing  on  the  surface  of  leaves,  and  producing  a  turbinate  pentagonal  perianth,  the  angles  being 
more  or  less  produced  into  a  horn-like  point. 

Tab.  VI.  fig.  25.     I.  Plant  (natural  size) ;  2.  portion  of  stem  with  leaves  and  amphigastrium  (magnified). 

A.  decurvus,  Mitten 

Anthoceros,  Micheli. 

(Notothylas,  Sullivant.) 

Fronde  pusilla  planiuscula  ambitu  radiatim  lobata,  lobis  sinuatis 
dentatisque,  involucr 

Hab 
subsessili,  sporis  luteis,  columella  nulla 
On  the  earth  with  a  Riccia.     Niger  (Barter) . 

brevibus  decurvis  lacinulis  sparsis  vestitis,  capsula  inclusa 

Resembling  Notothylas  valvata,  Sullivant  (in  <  Memoirs  of  the  American  Academy  of  Arts  and  Sciences/ 
vol.  iii.  new  series,  pi.  4) ;  but,  in  proportion  to  the  size  of  the  frond,  the  involucra  are  much  smaller.  The 
capsule  is  not  protruded  in  the  few  specimens  examined,  but  seems  entirely  enclosed  in  the  involucre  ; no  trace  of  the  suture  or  columella  was  visible.    Anthoceros  Brpn.MiL  GnttsrViP.  frmnd  \n  fU West curious 

26 
1.  Plant  (natural  size) ;  2.  a  portion  with  an  involucre,  3.  spores  (magnified). 

■ 
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IV.    Further  Researches  on  Tomopteris  onisciformis,  Eschscholtz.     By  William  B 
Carpenter,  M.J).,  F.B.S.,  F.L.S.,  F.G.S.,  and  Edouard  Claparede,  M.D. 
Fellow  of  the  Physical  Society  of  Geneva. 

Read  January  19th,  1860. 

■ 

xxAVING  been  fortunate  enough  to  capture  a  considerable  number  of  specimens  of  this 
interesting  Annelid  during  our  joint  sojourn  at  Lamlash  Bay,  Arran,  during  the  month 
of  September  last,  and  having  been  able  to  add  much  to  the  knowledge  previously  ob- 

tained of  its  organization  and  reproduction,  we  have  agreed  to  lay  the  results  of  our 
observations  before  the  Linnean  Society,  in  the  form  of  a  continuation  of  the  memoir 

already  communicated  to  it  by  one  of  us,  and  printed  in  its  Transactions  (vol.  xxii.  p.  353). 

Although  we  have  much  to  add,  we  find  nothing  to  correct  in  any  of  the  positive  state- 
ments of  fact  which  that  memoir  contained ;  and  we  have  the  satisfaction  of  bearing  our 

joint  testimony,  based  on  a  renewed  comparison  of  Mr.  George  West's  delineations  with 
the  objects  from  which  they  were  taken,  in  regard  to  the  truthfulness  with  which  they 

represent  the  conformation  of  this  interesting  animal  * . 
In  the  first  place,  with  respect  to  the  specific  diversity  affirmed  by  Drs.  Leuckart  and 

Pagenstecher  f  to  exist  between  Tomopteris  onisciformis  and  T.  quadricomis,  chiefly  on  the 

ground  of  the  presence  in  the  latter  of  a  pair  of  cephalic  appendages  not  possessed  by  the 

former,  we  have  to  state  that  the  conviction  already  expressed  by  one  of  us  %  as  to  the 

insufficiency  of  this  character  has  been  fully  borne  out  by  our  subsequent  observations, 

which  have  entirely  satisfied  us  that  the  presence  or  absenoe  of  the  appendages  in  ques- 

tion depends  solely  upon  the  grade  of  development  which  the  individual  has  attained. 

We  have  been  led,  however,  by  certain  minute  differences  between  the  organization  of 

the  Tomopteris  described  by  Leuckart  and  Pagenstecher,  and  that  of  the  Tomopteris 

which  we  have  studied,  to  suspect  that  the  forms  we  have  severally  described  under  the 

designation  T.  onisciformis  may  not  be  specifically  identical. 

The  T.  onisciformis  and  the  T.  quadricomis  of  Leuckart  and  Pagenstecher  both  possess 

that  remarkable  pair  of  "frontal  horns,"  projecting  laterally  from  the  most  anterior  part 
of  the  head,  which,  as  Mr.  Huxley  has  remarked,  give  to  the  animal  the  aspect  of  a 

hammer-headed  shark ;  and  they  both  possess  that  pair  of  greatly  elongated  appendages 

designated  in  the  former  memoir  as  the  "  styliform,"  but  which  we  now  prefer  to  term 
the  second  antenna.     These  organs  are  far  longer,  relatively  as  well  as  absolutely,  in  the 

In  transferring  these  figures  to  copper,  and  in  reducing  their  scale,  the  engraver  has  imparted  to  them  a  hard- 

ness and  stiffness  which  the  originals  do  not  possess  ;  and  has  also,  by  too  deeply  shading  them,  destroyed  the  effect 

of  transparency  which  the  artist  had  aimed  to  give. 

+  Muller's  Archiv,  1858,  p.  588.       -  %  See  vol.  xxii.,  supplemental  note  in  p.  362. 
i2 
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advanced  stage  of  the  life  of  Tomopteris  than  in  the  earlier  (compare  figs.  1  and  6  of 
Plate  LXII.  vol.  xxii.) ;  and  we  have  found  that  this  difference  results  from  a  gradual 
increase  in  their  proportional  length,  which  hears  a  constant  relation  to  the  stage  of  deve- 

lopment attained  by  the  body.  .  In  an  example  of  this  type  which  we  believe  to  be  one  of 
the  earliest  yet  met  with  (fig.  14,  PI.  VII.),  these  second  antennae  (ft,  b)  were  very  short, 
and  presented  a  much  nearer  resemblance  to  the  ordinary  lateral  appendages  of  the  body 
than  they  do  at  a  later  period.  But  the  distinction  between  T.  onisciformis  and  T.  qua- 
dricornis  is  mainly  rested  by  Drs.  Leuckart  and  Pagenstecher  upon  the  absence  in  the 
former  of  the  pair  of  cephalic  appendages  borne  by  the  latter,  between  the  "  frontal  horns 
and  the  "second  antennae; "  these,  which  were  designated  in  the  former  memoir  as  the 
"  second  pair  of  horn-like  appendages,"  will  now  be  spoken  of  by  us  as  the  first  antenna, 
since  it  is  clear  that  they  have  more  relation  to  the  pair  of  appendages  immediately 
behind  them  than  to  those  in  advance  of  them.  Por,  in  common  with  the  "  second  an- 

tennae," they  are  setigerous,  each  of  them  bearing  two  setaj  within  its  terminal  portion (fig.  6) ;  and  in  the  early  form  just  now  alluded  to,  in  which  the  "  frontal  horns  "  were 
entirely  wanting,  these  first  antennae  were  of  such  a  length  as  to  be  the  principal  append- 

ages of  the  head  (a,  a,  fig.  14).  A  careful  study  of  the  successive  stages  of  the  develop- 
ment of  Tomopteris,  in  fact,  makes  it  obvious  that  these  first  antenna  are  to  be  con- 

sidered as  larval,  and  the  second  as  characteristic  of  the  adult ;  for  the  former  progres- 
sively diminish  in  relative  size,  and  at  last  (in  most  cases)  disappear  altogether,  whilst 

the  latter  progressively  increase  both  absolutely  and  relatively.  In  the  stage  represented 
m  fig.  1,  Plate  LXII.  (vol.  xxii.),  which  seems  to  correspond  to  the  T.  quadricornis  of 
L  euckart  and  Pagenstecher,  the  setigerous  portion  of  the  first  antennae  is  separated  from 
the  basal  by  a  constriction  which  suggests  the  idea  of  an  articulation  (PI.  VII.  fig.  6.  a) ; 
about  the  time  when  the  caudal  appendage  begins  to  be  developed,  the  setigerous  portion 
usually  detaches  itself,  while  the  basal  part  remains  as  a  mere  knob  or  tubercle ;  and  in 
the  most  advanced  forms,  this  tubercle  is  commonly  found  to  have  entirely  disappeared. 
A  vestige  of  it,  however,  is  still  to  be  seen  in  some  specimens ;  and  it  would  appear, 
not  only  from  the  observation  made  by  one  of  us  last  year,  but  also  from  the  mention 
oi  these  appendages  by  Mr.  Huxley  (p.  359),  who  described  and  figured  them  as  « long, 
curved  spine-like  processes  arising  from  the  ventral  surface  of  the  narrow  neck,"  that 
these  nrst  antennae  are  occasionally  retained  even  in  the  stage  of  advanced  develop- 
~  It  is  obvious,  therefore,  that  no  distinction  between  Tomopteris  onisciformis  and 1.  quadncorms  can  be  drawn  from  the  presence  or  absence  of  the  first  antennae ;  and  if 
no  other  constant  and  important  characters  of  difference  can  be  specified  than  such  as 

aboHshed186        *  ***  reSpective  a"es  of  the  specimens,  the  last-named  species  must  be 

^5,^  ̂ additional  results  of  our  observations,  we  shall  for  the  most  part 
"f^  f°;  th°  Sake  of  convenience,  in  the  order  in  which  they  occured  to  us  in pioceedmg  from  before  backwards  along  the  body  of  the  animal. 

is  b^mtTId  SP-^?S  %  WMch  We  mean  th0se  in  which  the  ca^al  prolongation 

PI  In  2  I      7  "W  ̂   ̂   b6arS  °n  its  dorsal  surface  a  Pair  <*<*****  epaulettes {n.  vxi.  n&.  5.  a,  a),  which  extend  over  the  edges  of  the  bilobed  nervous  ganglion.  These, 

ment 
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at  a  certain  stage  of  development,  are  fringed  with  long  cilia  both  at  their  margins  and 

at  their  base ;  bnt  the  cilia  are  only  occasionally  to  be  seen  in  activity ;  and  we  suppose 

it  to  have  been  either  from  the  absence  of  the  cilia,  or  from  their  not  having  been  in 

motion,  that  they  escaped  the  notice  of  Mr.  Huxley,  who  describes  the  epaulettes  as 

rounded  elevations  on  either  side  of  the  narrow  neck,  from  which  a  sort  of  band  or  ridge 

runs  back  upon  the  dorsal  surface  (vol.  xxii.  p.  359).  No  trace  of  these  organs  is  to  be 

seen  in  the  earlier  stages  of  the  animars  life. 

The  lens-like  body  in  each  of  the  pair  of  ocelli  (fig.  12.  b,  b)  which  are  seated  upon  the 

bilobed  ganglion,  is  not  single  but  double,  as  has  been  already  stated  by  Leuckart  and 

Pagenstecher. 
■ 

"We  were  able  clearly  to  distinguish  the  spheroidal  cells  of  which  the  bilobed  ganglion 
is  composed ;  and  in  its  anterior  part  we  noticed  (as  Leuckart  and  Pagenstecher  had  pre- 

viously done)  a  pair  of  vesicles  imbedded  in  its  substance  (fig.  12.  a,  a).  These  vesicles  are 

nucleated;  but  we  could  not  distinguish  either  otoliths  or  ciliary  movement  in  their 

interior.  How  far  they  are  to  be  considered  as  analogous  to  the  auditory  vesicles  of  other 

Invertebrata,  we  are  therefore  unable  at  present  to  determine. 

After  a  careful  search  for  nerve-fibres  in  connexion  with  these  ganglia,  we  feel  unable 

to  speak  positively  either  as  to  their  presence  or  their  absence.  There  is  certainly  some 

appearance  of  a  nerve-fibre  on  either  side  passing  from  the  ganglion  towards  the  frontal 

part  of  the  head  (as  described  by  Leuckart  and  Pagenstecher),  and  also  of  one  passin 

into  the  base  of  the  second  antennae  (as  noticed  in  the  former  memoir) ;  but  we  are  not 

at  all  sure  that  these  appearances  are  to  be  trusted,  having  now  satisfied  ourselves  that 

the  linear  trace  which  passes  on  the  median  line  along  the  dorsal  surface  is  not  (as  was 

suggested  in  the  former  memoir  that  it  possibly  might  be)  a  band  of  fibrous  nerve-sub- 

stance, but  is  simply  the  mark  of  the  attachment  of  a  mesentery  by  which  the  intestine 

is  held  in  its  place.  We  have  been  unable,  notwithstanding  our  careful  and  repeated 

search  for  it  in  living  specimens,  to  detect  the  ventral  nervous  cord  and  oesophageal  ring 

described  by  Grube  (see  vol.  xxii.  p.  361) ;  and  we  cannot  but  believe  that  he  must  have 

been  deceived  by  appearances  produced  by  the  change  which  the  textures  of  this  deli- 

cate creature  had  undergone  in  the  process  of  conservation  to  which  his  specimens  of  it 

had  been  subjected. 

The  observation  of  a  considerable  number  of  specimens  in  various  stages  of  develop- 

ment enables  us  now  to  state  that  the  alimentary  canal  may  present  itself  at  any  period 

either  in  the  state  of  contraction  shown  in  Plate  LXII.  fig.  1  (vol.  xxii.),  or  in  that  of  dis- 

tention shown  in  Plate  VII.  fig.  6,  or  in  any  intermediate  condition.  Even  when  the  canal 

has  been  most  distended,  however,  it  has  generally  seemed  to  contain  little  else  than  wa
ter, 

very  few  solid  particles  being  visible  in  its  interior.  In  one  individual,  howev
er,  we  ob- 

served in  the  intestine  several  fragments  of  a  Beroe  which  had  been  captured  at  the  same 

time  and  had  been  broken  in  the  tow-net ;  and  these  fragments  were  kept  in  continual 

agitation  by  the  persistent  movements  of  their  large  cilia.  This  unusual  ex
ercise  of  vora- 

city seemed  to  have  an  injurious  effect  upon  the  individual ;  for  it  was  found  dead  
the 

next  morning,  whilst  several  other  specimens  in  the  same  jar  survived.  The  
caudal  pro- 

longation of  the  body  is  generally  in  a  state  of  greater  or  less  contraction  longitudinally 
; 
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and  the  alimentary  canal  is  thrown  by  this  contraction  into  convolutions,  which  are 

sometimes  slight  and  easily  distinguishable,  as  shown  in  Plate  VII.  fig.  2,  but  which, 

when  the  caudal  appendage  is  greatly  contracted  (as  shown  in  figs.  6  &  7  of  Plate  LXII. 

vol.  xxii.),  may  be  so  close  as  to  render  it  difficult  to  follow  their  course,  by  reason  of  the 

opacity  which  the  part  then  acquires.     The  part  of  the  intestine  contained  in  the  caudal 
■ 

prolongation  has  its  external  surface  clothed  with  cilia;  but  these  are  most  apparent 

along  particular  bands.  Cilia  are  also  distinguishable  on  certain  parts  of  that  innermost 

layer  of  the  general  integument  which  forms  the  external  boundary  of  the  perivisceral 

space,  their  action  being  especially  apparent  near  the  ends  of  those  lateral  appendages 

which  give  support  to  the  pinnulse.  By  the  agency  of  these  cilia  a  more  special  move- 

ment is  imparted  to  the  corpuscles  of  the  fluid  contained  within  the  perivisceral  cavity, 

than  that  which  they  receive  from  the  movements  of  the  body  generally,  and  from  the 
peristaltic  contractions  of  the  alimentary  canal.  Although  these  corpuscles,  which  are 
usually  of  a  spheroidal  form  and  of  a  diameter  of  about  Toooth  of  an  inch,  very  com- 

monly float  singly,  they  are  often  to  be  seen  aggregated  in  smaller  or  larger  numbers 
into  masses,  which  sometimes  attain  a  considerable  size  (fig.  10) ;  and  we  cannot  doubt 
that  the  bodies  supposed  by  Mr.  Huxley  to  be  young  spermatozoa  (p.  359,  vol.  xxii.) 
were  of  this  nature. 

We  have  given  much  attention  to  the  ciliated  canals,  first  observed  by  Leuckart  and 
Pagenstecher,  which  originate  in  two  orifices  near  the  base  of  the  lateral  appendages  of 
each  side  (figs.  7,  8.  a,  b)  on  their  dorsal  aspect,  and  which  then  rapidly  incline  towards  each 
other,  so  as  to  converge  into  a  single  canal,  that  runs  along  for  some  distance  in  the  wall 
of  the  body,  and  then  terminates  in  the  perivisceral  cavity  (fig.  7.  e).  One  of  these  orifices 
(a)  is  situated  in  the  centre  of  a  sort  of  rosette*,  marked  by  radiating  ridges  furnished 
with  large  cilia ;  the  other  (b)  has  round  it  a  smaller  rosette,  which  does  not  possess  any 
such  ciliated  ridges.  These  ciliated  canals  are  obviously  the  tiomologues  of  those  which 
attain  so  much  greater  a  complexity  in  the  higher  Annelida  (the  "  segmental  organs  " 
of  Dr.  T.  Williams).  Although  they  are  represented  by  Drs.  Leuckart  and  Pagenstecher 
as  existing  in  their  specimens  on  every  one  of  the  pinnulated  appendages,  and  even  in  the 
bases  of  the  second  antennae,  we  can  state  most  positively,  both  from  the  observation  of 
numerous  living  individuals,  and  from  the  evidence  of  well-preserved  specimens  now  be- 

fore us,  that,  in  the  form  of  Tomopteris  observed  by  us,  they  do  not  exist  in  the  five  lateral 
pairs  which  immediately  follow  the  second  antennae.  And  this  fact  is  the  more  remarkable, 
since,  as  will  presently  appear,  there  is  a  stage  in  the  animal's  life  at  which  it  does  not 
possess  more  than  five  pairs  of  pinnulated  members,  and  in  which,  therefore,  it  is  entirely 
destitute  of  ciliated  canals.  The  direction  of  the  ciliary  current  always  appeared  to  us 
to  be  from  without  inwards  (as  affirmed  by  Leuckart  and  Pagenstecher,  in  opposition  to 
what  is  generally  stated  on  this  point) ;  and  we  repeatedly  witnessed  the  passage  through the  canals,  m  this  direction,  of  spermatozoa  which  had  been  emitted  from  the  testes  into the  surrounding  water. 

Each  of  the  pinnulae,  in  our  specimens  of  Tomopteris,  presented  (fig.  7.  d,  cl)  the  peculiar 

*  This  rosette  was  noticed  by  Busch  ,  but  he  only  imperfectly  made  out  the  canal  of  which  it  is  the  entrance. 
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"  rosettenformiges  Organ"  which  was  noticed  byLeuckart  and  Pagenstecher  upon  the  two 

first  pairs  of  appendages  of  their  T.  quadricornis,  and  which  is  affirmed  by  them  to  be 

entirely  wanting  in  T.  onisciformis .  This  is  alike  remarkable  for  its  form  (fig.  9),  which 

somewhat  resembles  that  of  a  melon,  and  for  its  colour,  which,  being  a  bright  sulphur- 

yellow,  distingnishes  it  from  the  coloured  spots  noticed  in  the  former  memoir,  these 

being  of  a  reddish  orange.  In  the  very  young  specimen  already  adverted  to,  these  organs 

presented  themselves  at  the  bases  of  the  pinnuhe  (fig.  11.  c,  d)  of  the  two  most  developed 

pairs  of  members.     Of  their  nature  and  purpose  we  have  not  been  able  to  form  even  a 

probable  guess. 

It  is  in  regard  to  the  caudal  prolongation  of  the  body,  and  the  organs  which  it  contains, 

that  we  have  the  most  novel  and  important  information  to  offer.  We  can  now  state  with 

certainty  that  the  large  specimen  represented  in  Plate  LXII.  figs.  6  &  7  (vol.  xxii.)  was  a 

male,— the  eight  pairs  of  ovoidal  bodies  from  which  the  rudimentary  pinnules  appeared  to 

spring  being  really  the  testes,  which  occupy  the  parts  of  the  perivisceral  cavity  that  an 

prolonged  into  the  short  lateral  appendages  whereon  these  pinnules  are  really  borne.  Each 

testis  (PI.  VII.  fig.  2.  a,  a)  is  an  undivided  sac,  whose  cavity,  when  the  organ  has  attained 

its  maturity,  is  almost  entirely  filled  with  a  mass  of  spermatozoa.  The  individual  parts 

of  this  mass  are  in  continual  movement  upon  each  other,  their  motion  being  kept  up 

chiefly,  if  not  entirely,  by  the  action  of  the  cilia  clothing  that  part  of  the  inner  wall  of  the 

testis  which  is  near  its  external  orifice.  Each  testis  (fig.  3)  can  discharge  its  content* 

either  externally  through  an  orifice  (a)  in  the  wall  of  the  lateral  appendage  within  which 

it  is  lodged,  or  internally  through  another  orifice  (b)  into  the  perivisceral  cavity, 

the  external  orifice  is  distinct  from  that  of  the  larger,  ridged  rosette  (c)  of  the  ciliated 

canal,  we  feel  ourselves  able  to  afiirm  with  certainty ;  but  we  are  not  equally  sure  of  its 

distinctness  from  that  of  the  smaller  rosette  in  its  neighbourhood.  The  internal
  orifice, 

by  which  the  spermatozoa  escape  into  the  general  cavity  of  the  body,  can  only  be  
seen 

occasionally;  and  we  are  disposed  to  think  that  it  is  formed  only  when  the  conten
ts  of  the 

testis  are  fully  matured.  Whenever  we  caused  these  to  be  discharged  by  pressure,  it 
 was 

through  the  external  orifice  that  they  escaped. 

The  spermatozoa  of  Tomopteris  (fig.  4),  which  we  had  abundant
  opportunities  of  ob- 

serving are  Dsouliar  in  havine  two  fla<?ella— a  feature  which,  although  general  among 

Th 

peculiar ©  uwv  ~~^ 

the  antherozoids  of  the  Algse,  is  very  rare  (if  not  unique)  among  the  sperm
atozoa  of  ani- 

mals *,— and  also  in  being  able  to  move  in  either  direction  with  apparently  equal
  facility. 

It  will  presently  appear  that  the  testes  occupy  exactly  the  s
ame  place  in  the  lateral 

appendages  of  the  caudal  prolongation  as  the  ovaria  do  in  those 
 of  the  body  generally, 

the  chief  difference  in  their  apparent  positions  arising  from  the  sm
aller  size  of  the  lateral 

appendages  in  the  former  region,  and  from  the  more  complete  oc
cupation  of  the  cavity  ol 

these  appendages  by  the  oval  sacs  of  the  testis. 

alis 

(P 

exit  from  the  mouth  of  Pedicellina  Belgica  of  numerous  mi
nute  pear-shaped  bodies,  each  having  «a  little  tubercle  at 

twice 
its  larger  end,  around  which  are  set  a  few  (about  four  or  five)  long  cilia  or  setse, 

These  are  not  used  for  vibratile  action,  but  as  oars  slowly  waved  through  the  wat
ers 

11 

Although 
us 
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same 

A  considerable  number  of  males  came  under  our  notice  before  we  met  with  any 
specimens  whose  female  sexuality  was  indicated  by  the  presence  of  ova :  of  these,  how- 
ever,  we  subsequently  encountered  several ;  and  our  observations  on  them  are  in  accord- 

ance with  those  previously  made  by  Huxley,  Busch,  and  Leuckart  and  Pagenstecher. 
In  a  mature  female  (fig.  1)  the  ova  are  to  be  seen  lying,  in  great  numbers  and  in 
various  stages  of  development,  in  every  part  of  the  perivisceral  cavity  of  the  body  and 
of  its  caudal  prolongation,  and  also  in  the  extensions  of  that  cavity  into  the  lateral 
appendages,  including  even  the  basal  portion  of  the  second  antennEe.  From  a  compa- 

rison of  the  conditions  under  which  they  may  be  seen  in  one  and  the  same  individual, 
it  becomes  obvious  that  they  originate  in  the  terminal  wall  of  the  cavity  of  the  pin- 
nulated  appendages,— a  fact  that  seems  to  have  been  first  recorded  by  Drs.  Leuckart  and 
Pagenstecher,  though  we  learn  from  Mr.  Huxley  that  he  had  arrived  at  the 
elusion  ten  years  ago.  This  terminal  wall,  which  gives  support  on  its  outer  side  to  the 
bases  of  the  pinnulae,  presents  on  its  inner  surface  a  number  of  transparent  tubercular 
elevations  (fig.  7.  e),  which  progressively  become  hemispherical,  then  pear-shaped,  and 
finally  give  exit  to  peculiar  nucleated  cells  which  float  in  the  fluid  of  the  perivisceral 
cavity.  These  cells  multiply  by  self- division  after  the  ordinary  mode  (fig.  13) ;  and  it  is 
only  after  their  number  has  thus  been  considerably  augmented,  that  they  begin  to  increase 
in  size  and  to  assume  the  characteristic  appearance  of  ova.  It  is  not  only  in  the  lateral 
appendages  of  the  body,  however,  that  ova  thus  originate ;  for  it  is  clear  to  us  that  they 
are  developed  also  in  the  caudal  prolongation ;  and  it  would  seem  probable  (though  we 
could  not  satisfy  ourselves  of  the  fact)  that  they  there  originate  in  the  corresponding 
situation—that  is,  on  the  terminal  walls  of  those  extensions  of  the  perivisceral  cavity  into the  rudimentary  appendages,  which,  as  just  shown,  are  the  seat  of  the  testes  in  the  male. 

It  is  a  fact  not  to  be  passed  without  mention,  that  rudimentary  ovaria  are  to  be  seen 
in  mature  males,— the  terminal  walls  of  the  lateral  appendages  of  the  body  presenting 
those  tubercular  elevations  whose  presence  constitutes  the  first  stage  in  the  development  of 
ova  in  the  female.  Whether  at  some  other  period  these  may  develope  ova  (as  is  the  case 
with  certain  other  worms,  which  are  really  hermaphrodite,  but  which  mature  their  male 
and  their  female  products  at  different  periods),  or  whether  they  are  merely  persistent 
rudiments  not  destined  to  undergo  any  further  development  (like  the  mammary  glands  of the  male  mammal),  is  a  question  to  be  determined  by  future  observation. 

AY  e  have  not  been  able  to  detect  the  mode  in  which  the  ova  make  their  exit  from  the 
body,— the  transverse  fissures  in  the  outer  wall  of  the  perivisceral  cavity,  which  are  de- scribed by  Leuckart  and  Pagenstecher  as  presenting  themselves  in  the  third  and  fourth 
segments,  not  having  been  noticed  by  us,  probably  because  they  had  not  yet  been  formed. J>  or  nave  we  been  able  to  satisfy  ourselves  whether  the  ova  are  fecundated  before  their 
escape,  by  the  entrance  of  spermatozoa  through  the  ciliated  canals  into  the  perivisceral cavi  y,  or  whether  they  receive  the  fertilizing  influence  after  their  emergence. 

Although  we  have  had  no  opportunity  of  following  out  the  development  of  this  inter- 
l^JZ        t  r*  ̂   lt  haS  bGen  the  S°od  ̂ tune  of  one  of  us  to  capture,  off  the 

the  t™  ™  h       t  ̂  r^  d°UH  fr°m  the  «*fonni*  of  its  general  organization  to the  type  we  have  been  describing,  to  be  a  very  early  form  of  the  same  Tomopteris.     This 
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specimen,  represented  in  fig.  14,  was  not  more  than  -A-th  of  an  inch  in  length,  and 
seems  to  correspond  in  its  grade  of  development  with  one  which  came  under  the  observa- 

tion of  Busch.    The  following  are  its  most  noticeable  features  of  difference  from  the  more 

advanced  form  : — The  "  frontal  horns  "  were  entirely  wanting.     The  first  antenna'  (a,  a) 
were  relatively  very  long,  but  presented  only  a  trace  of  articulation.  The  second  antenna- 

(b,  b)  were  relatively  very  short,  and  presented  a  bifid  termination  which  clearly  indicated 
their  homology  with  the  ordinary  members ;  only  one  of  the  pinnulae  was  setigerous,  and 
it  would  seem  as  if  this  alone  were  destined  to  undergo  further  development,  while  the 
other  becomes  obsolete.     Behind  these  were  only  four  pairs  of  lateral  appendages,  the 

fourth  being  as  yet  rudimentary ;  these  were  formed  by  pinnulae  only,  which  were  sessile 

on  the  trunk  of  the  body,  the  lateral  extensions  which  bear  the  pinnulae  at  a  later  period 

not  having  been  as  yet  developed.     No  trace  was  to  be  seen  either  of  the  ciliated  canals 

or  of  their  rosette-like  orifices;  near  the  junction  of  the  pinnuhc,  however,  in  the  two 

most  developed  pairs  of  appendages,  a  single  sulphur-yellow  "roset  ten  fornixes  Organ" 
presented  itself.     The  ventral  surface  of  the  pinnulae,  and  the  surface  of  the  whole  poste- 

rior part  of  the  body,  were  ciliated.     The  body  was  bifurcated  at  its  posterior  extremity. 

We  think  it  proper  to  record  the  fact,  that  in  a  single  Tomoptcris  of  tolerably  advanced 

development  (the  caudal  prolongation  beginning  to  show  itself)  we  found  the  pinnula- 
covered  with  large  trichocysts  or  thread-cells  (fig.  11).  Notwithstanding  a  careful  search, 

we  failed  to  meet  with  these  in  any  other  individual.  However  strange  this  circumstance 

may  appear,  it  is  not  altogether  without  parallel, — the  trichocysts  usually  seen  in  Para- 

mecium aurelia,  P.  bursaria,  and  other  Infusoria,  having  been  frequently  observed  by  us  to 

be  wanting  in  those  of  particular  collections  of  water. 

i 

It  will,  we  think,  be  obvious  from  the  details  wre  have  given  of  the  structure  of  this 

interesting  creature,  that  it  is  a  degraded  form  of  the  Annelida*  type, — its  nearest  affini- 

ties being  (as  already  pointed  out  by  Drs.  Leuckart  and  Pagenstecher)  to  the  chaetopod  or 

setigerous  Annelids.  Every  part  of  the  characteristic  organization  of  that  type  is  here 

reduced  to  the  extreme  of  simplicity.  The  alimentary  canal  passes  in  a  straight  line  from 

one  extremity  of  the  body  to  the  other,  without  either  sacculations  or  glandular  append- 

ages. The  nutritive  fluid  which  transudes  through  its  walls,  and  which  thus  finds  its  way  into 

the  perivisceral  cavity,  is  distributed  throughout  the  body  solely  by  means  of  extensions  of 

that  cavity ;  through  which  it  is  propelled  in  part  by  the  agency  of  the  cilia  that  clothe 

its  walls,  and  in  part  by  the  general  movements  of  the  body  and  appendages.  This  fluid 

is  so  obviously  the  homologue  of  the  blood  of  liigher  animals,  that  we  cannot  but  regard 

the  existence  of  the  type  of  structure  before  us  (the  wonderful  transparency  of  the  body  not 

permitting  the  slightest  doubt  as  to  the  absence  of  anything  resembling  a  dorsal  vessel)  as 

affording  a  further  confirmation  of  that  view  of  the  (so-called)  circulating  apparatus  of  the 

higher  Annelida,  which  regards  their  perivisceral  cavity  and  its  extensions  as  represents 

the  proper  sanguiferous  system,  and  which  looks  upon  the  system  of  vessels  containing 

coloured  fluid  as  a  special  arrangement  having  reference  rather  to  the  respiratory  func 

tion*.     The  extreme  tenuity  of  the  walls  of  the  body  and  of  its  appendages,  renders  it  un 

<>■
 

*  See  Prof.  Huxley's  Lectures  in  *  Medical  Times  and  Gazette,'  July  12  &  26,  1856. VOL.  XXIII. 
K 
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necessary  that  any  special  provision  should  be  here  made  for  the  aeration  of  the  nutritive 

fluid;  and  we  accordingly  find  neither  branchiae  nor  any  trace  of  what  is  commonly 

described  as  the  sanguiferous  system  in  Annelida.  The  centres  of  the  nervous  system 

would  seem  to  consist  solely  of  the  cephalic  ganglia, — the  absence  of  the  ordinary  longi- 
tudinal series  being  apparently  related  to  the  very  incomplete  segmentation  of  the  body, 

and  constituting  a  link  of  affinity  to  the  Turbellarian  Worms.  The  ocelli  present  a  con- 

dition of  extreme  simplicity ;  yet  the  duplication  of  the  corneule  in  each  of  them  marks 

that  tendency  to  repetition  which  so  peculiarly  distinguishes  the  Articulate  type.  It  is, 

however,  the  extreme  simplicity  of  its'  generative  apparatus,  that  constitutes  one  of  the 
chief  points  of  interest  in  the  organization  of  Tomopteris.  It  is  clear  that  both  ova  and 

spermatozoa  are  first  developed  within  those  prolongations  of  the  general  cavity  of  the 

body  which  support  the  pinnulae,— the  "  germ-cells"  being  certainly,  and  the  "  sperm-cells 
probably,  contained  in  the  substance  of  their  walls.  The  ova  being  speedily  set  free, 
escape  into  the  general  cavity  of  the  body,  no  proper  ovarium  being  formed ;  but  the 
spermatozoa  remain  enclosed  within  a  sac,  which  is  probably  formed  by  an  extension  of 
the  inner  layer  of  the  wall  of  the  perivisceral  cavitv,  and  thus  constitutes  a  definite  testis. 

It  seems  clear  that  the  ciliated  canal  or  "  segmental  organ  "  has  here  only  a  secondary 
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elation  (if  any)  to  the  genital  apparatus.  It  has  no  other  character  in  the  ovigerous 
appendages,  than  it  has  in  the  lateral  appendages  generally ;  and  if  in  the  spermigerous 
appendages  the  contents  of  the  testis  escape  through  its  minor  orifice,  they  do  so  without 
traversing  the  principal  canal.  Whether  the  spermatozoa,  when  diffused  through  the 
surrounding  water,  normally  pass  into  the  ciliated  canals  of  the  female,  and  thus  make 
their  way  to  the  ova  contained  in  the  perivisceral  cavity,  or  whether  their  entrance  (as 
seen  by  us)  was  merely  accidental,  like  that  of  any  other  minute  particles  that  might  be 
drawn  in  by  the  ciliary  current,  is  a  point  to  be  determined  by  further  inquiry. 

To  the  notices  we  have  already  given  of  the  accounts  of  Tomopteris  recorded  by  pre- 
vious observers,  we  have  to  add  that  this  creature  long  since  presented  itself  to  that  inde- 

fatigable student  of  the  Marine  Zoology  of  our  coasts,  the  late  Sir  John  G.  Dalyell ;  and 
that  it  is  described  and  figured  in  his  work  on  the  *  Powers  of  the  Creator  displayed  in 
the  Creation '  (vol.  ii.  p.  260,  plate  36.  figs.  16,  17)  under  the  designation  of  Nereis phasma,  or  the  Spectre  Nereis  It  may  be  well  to  cite  his  account  of  the  animal,  for 
the  sake  of  his  vivid  description  of  its  extraordinary  transparence,  and  also  because 
comparatively  few  have  access  to  the  work  in  which  it  appeared. 

"  One  evening,  early  in  January,  while  inspecting  a  vessel  of  sea-water,  my  attention was  attracted  to  an  indistinct  vortex  amidst  it,  without  presenting  any  definite  object  to 
the  view.  This  motion  was  connected,  however,  with  an  air-bubble,  certainly  shifting  it 
to  different  parts  of  the  vessel.  I  could  account  for  neither.  Nothing  else  was  perceptible ; 
and  it  seemed  still  more  singular  that  I  should  afterwards  witness  the  same  by  day.  But 
on  altering  the  position  of  the  vessel  so  as  to  throw  different  shades  of  light  upon  it  and 
its  contents,  I  discovered  with  much  surprise  that  the  agent  was  a  very  active  animal,  by 
no  means  so  diminutive  as  to  escape  detection,  but  of  such  excessive  transparence  as  to 
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disguise  its  form.  Nor  is  this  any  exaggeration  of  the  fact :  for  having  sent  the  vessel  t< 
an  accomplished  artist  already  named,  Mr.  Peter  Syme,  for  the  purpose  of  obtaining  i 
delineation,  I  found,  on  reaching  him,  that  he  had  been  unable  to  discover  the  object 

However,  by  resorting  to  similar  expedients  as  practised  by  myself,  he  could  now  repre- 
sent the  most  conspicuous  parts  of  the  animal. 

"  Nearly  three  years  afterwards,  I  obtained  another  specimen  in  November.  Both 

occurred  in  a  capacious  jar  of  sea- water  taken  from  about  the  same  place,  Newhaven 

Pier.     But,  with  ample  opportunities,  none  have  been  again  found  there. 

"  Twenty  years  later,  six  specimens  were  obtained  from  the  Isle  of  May,  not  less  than 

thirty  miles  distant;  and  from  the  whole  I  have  been  able  to  gain  some  slight  acquaint- 
ance with  this  singular  animal — singular  because  human  vision  can  scarcely  discover, 

what  is  of  sufficient  size  to  expose  every  feature.  Hence  it  is  that  there  must  always  lx> 

slight  discrepancies  between  the  drawings  of  different  artists." 

Of  the  two  representations  given  of  the  animal  in  Sir  J.  G.  Dalyell's  36th  Plate,  that 
which  was  drawn  by  Mr.  Syme  from  the  specimen  first  seen  departs  greatly  from  its  tr 

proportion,— the  pinnulated  appendages,  of  which  there  are  sixteen  on  either  side,  bein 

drawn  much  too  long  (as  in  the  figure  of  MM.  Quoy  and  Gaimard),  whilst  the  second 

antennae  are  as  much  too  short.  The  caudal  prolongation  in  this  specimen  appeals  to  have 

been  just  beginning  to  show  itself.  The  second  figure,  which  appears  to  have  been 

drawn  from  the  specimens  obtained  at  a  later  period,  is  a  much  truer  representation  of  a 

more  advanced  stage  of  development,  the  length  of  the  caudal  prolongation  being  about 

one-third  of  that  of  the  body.  Some  of  the  specimens  are  said  by  Sir  J.  G.  Dalyell  to 

have  had  only  four  or  five,  or  seven,  pairs  of  limbs.  He  remarks  that  the  animal  M  can  be 

preserved  with  difficulty,  from  being  liable  to  entangle  itself  in  every  foreign  substance, 

and  is  easily  mutilated  in  its  struggles  for  liberation.  None  have  survived  longer  than 

twenty-four  days ;  they  generally  live  only  a  week."  We  have  have  not  ourselves  succeeded 

in  preserving  them  for  more  than  the  shorter  of  the  periods  j  ust  named. 

EXPLANATION  OF  THE  PLATE 

Tab.  VII. 

Tomopferis  onisciformis. 
various 

Fig.  1.  Posterior  portion  of  the  body,  and  caudal  prolongation,  of  a  female,  s
howing  the  ova  in 

stages  of  development,  lying  in  the  perivisceral  cavity.    
 Magnified  40  diameters 

Fig.  2.  Caudal  prolongation  of  a  male,  showing  the  testes  a,  a  occup
ying  the  cavities  of  the  rudimentary 

pinnulae.     Magnified  65  diameters.  ^ 
moi 

discharged  externally,  at  b  the  orifice  leading  to  the  per
ivisceral  cavity,  and  at  c  the  larger 

ridged  rosette  of  the  ciliated  canal.     Magnified  150  diameter
s. 

Pig*  4.  Biflagellated  spermatozoa.     MaQ 

Fig.  5,  Portion  of  the  head,  seen  on  its  dorsal  aspect,  showing  the  ciliated  epau
lettes  a,  a 

Mag 

diameters. 

K   2 
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Fig.    6.  Second  antenna  of  a  young  specimen,  showing  the  terminal  portion  to  be  setigerous  and  to  be 

separated  from  the  basal  portion  by  a  constriction  at  a. 

Fig.     7.  One  of  the  ordinary  lateral  appendages,  showing  the  position  of  the  ciliated  canal  with  its  two 

external  orifices  a,  b,  and  its  internal  orifice  c,  and  of  the  u  rosettenformige  Organe"  d,d;  at 

e,  e  is  shown  the  incipient  development  of  the  germ-cells  in  the  terminal  wall  of  the  perivis- 
ceral  cavity. 

Fig.    8.  External  portion  of  the  ciliated  canal,  more  highly  magnified :  a,  larger  ciliated  rosette  ;  b>  smaller 
rosette. 

Fig.    9.  Yellow  *  rosettenformiges  Organ  ■*  of  Leuckart  and  Pagenstecher. 
Fig.  10.  Corpuscles  floating  in  the  fluid  of  the  perivisceral  cavity,  some  of  them  aggregated  into  masses. 

Fig.  11.  Trichocysts  or  thread-cells  in  pinnula  of  one  specimen  of  Tomopteris. 

Fig.  12.  Bilobed  ganglion,  showing  the  spheroidal  cells  of  which  it  is  composed,  with  the  pair  of  peculiar 

nucleated  vesicles  a,  a  imbedded  in  its  anterior  part,  and  the  ocelli  b>  b  each  with  its  double 
lens. 

Fig.  13.  Germ-cells  multiplying  by  self-division  to  produce  ova. 

Fig.  14.  Very  early  larva  of  Tomopteris :  a,  a,  the  long  first  antennae;  6,  b,  the  short  second  antennae; 

c,  d3  e,  /,  four  pairs  of  sessile  pinnulae,  of  which  c  and  d  showT  the  "  rosettenformige  Organe. 
Magnified  65  diameters. 
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V.  Further  Observations  on  the  Metamorphosis  of  Gasteropoda,  and  the  Affinities  of  cer 

•     tain  Genera,  with  an  attempted  Natural  Distribution  of  the  principal  Families  of  th 

Order.    By  John  Denis  Macdonald,  Assistant  Surgeon  of  H.  31.  S.  "  Herald, 
Capt H.   M.  Denham,   B.N.,   F.B.S.      Communicated Professor   Hr 

F.R.S.,  F.L.S. 

Read  February  16,  1860. 

IN  offering  to  British  Zoologists  the  following  remarks  on  the  metamorphosis  of  Gaste 

•pod 
I 

am  anxious  to  premise  that,  as  my  present  opportunities  of  consulting  the 

researches  of  others  in  this  field  are  extremely  scanty,  it  is  quite  possible  that  my  inde- 

pendent observations  may  appear  to  be  but  newly  garbled  statements  of  already  published 
facts 

prop  of  simpl 
I  am  willing,  however,  to  risk  this,  feeling  that  confirmation,  which  is  t

he  only 

tion  however  truthful,  must  widen  the  basis  of  even  accepted 

If  such  confirmation  be  afforded  by  this  paper,  it  will  not  be  altogether  unimp
ortant ; 

but  if  the  facts  are  new,  which  they  are  likely  to  be,  so  much  the  better. 

When  I  first  recognized  a  conformity  in  the  dentition  of  numerous  pelagic
  Gasteropods 

with  that  of  certain  clearly  defined  families,  the  inference  was  natural  enou
gh,  that  thos< 

little  creatures  formed  a  gronp  in  themselves,  admitting  of  a  like  classif
ication,  thougl 

still,  as  it  were,  of  a  representative  value  zoologically  speakin 

i 

Another  idea,  however 

gained  weight  in  my  mind,  namely,  that  they  were  merely  th
e  larval  forms  of  genera  bet- 

ter  known  to  us  in  their  perfect  or  adult  state.  This  view  I  h
ave  endeavoured  to  sustain, 

in  a  former  paper,  with  the  evidence  available  at  the
  time ;  and  however  inconclusive 

the  arguments  then  adduced  may  have  been,  I  am  q
nite  satisfied  that  the  facts  and 

materials  since  obtained  will  place  it  beyond  all  reas
onable  doubt 

While  H.  M.  S.  " 
Herald"  lay  at  anchor  on  the  leeward  side  of

  the  Wreck*  and  Catot 

Reefs,  the  tideway  cansed  by  the  water  sweeping over  and  around  those  obstructions 

brought  many  interesting  objects  to  the  towi
ng  net,  including  several  genera  of  pelagic 

Gasteropoda,  with  which  we  are  more  immedi
ately  concerned  in  the  present  paper. 

To  enter  at  once  into  particulars,  I  first  o
bserved  a  little  shell  bearmg  the  toothed  

a„d 

sinuated  lip  of  a  Ckeletropis,  and  appearing  to
  be  a  new  specxes  of  that  genus  ;Hkm9 

been  previously  placed  on  my  guard  aga
inst  this  deceptive  resemblance,  whnm  I

  detected 

in  another  instance,  I  watched  the  movemen
ts  of  the  occupant  the  more  closely  I  soo

n 

found  that  the  great  activity  of  the  little  c
reature  and  the  peculiar  form  of  *  foot,  u 

 Inch 

had  a  broad  anterior  margin,  sloping  sides
,  and  a  bifid  postenor  estrenuty  gave ̂ endence 

e  tit  „™ .  0«fi  wliPTi  its  linamal  dentition  was  examined 

of  its  being  the  young  of  a  speexes  of  Nassa    and  .hen £ ̂   ^ 
under  the  microscope,  this  proved  to  be  the  case.     1  may  lemar*  «mnlw  L„ 

iW  is  distinguished  from  that  of  Succinu
m  and  *****  by  he  absence £  sma^ ,  den

- 

tides  between  The  two  principal  fangs 
 of  the  pleura,,  so  character*!*  of  the

  *»*. 

*  Lat.  22°  10'  30".  Long.  155°  30'  00". f  Lat.  23°  15'  00".  Long.  155°  3
5'  00" 
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I  next  observed  a  stout  little  shell,  much  resembling  a  Macgillivrayia  in  form,  but 

having  the  spire  more  minute  and  sharply  marked,  and  the  whorls  beset  with  epidermic 

spines,  disposed  in  close  spiral  lines.  The  microscopic  examination  of  the  animal  gave 

unmistakeable  proof  of  its  being  a  Banella,  the  lingual  dentition  agreeing,  at  least  gene- 

rically,  with  my  figures  and  specimens.  The  rachidian  plates  of  Banella  are  boomerang- 

shaped,  with  the  convexity  in  front,  bearing  a  recurved  angular  process  divided  into  sharp 

denticles.  There  is  often  also  a  small  tooth  on  the  posterior  border  of  each  arm,  near  its 

outer  extremity.  The  uncini  of  the  first  series  are  sickle- shaped  and  serrulated,  with  a 

tooth  on  the  inner  side  of  the  base,  and  those  of  the  second  and  third  claw-shaped, 

simple. 

On  .examining  the  operculum,  which  in  Banella  is  so  very  remarkable,  exhibiting  three 

successive  stages  of  growth,  I  found  that  it  was  quite  of  the  same  character,  only  that  it  had 

but  yet  attained  the  second  stage.     Finally,  on  comparing  the  whole  operculum,  and  the 

little  shell,  respectively,  with  the  nucleus  of  the  operculum,  and  the  apex  of  the  shell  of 

an  adult  Banella  obtained  on  the  reefs,  I  could  detect  no  points  of  difference,  even  with 

magnifying  powers ;  the  conclusion,  therefore,  is  irresistible,  that  the  one  is  but  the  young 
state  of  the  other. 

The  young  of  Triton  was  also  determined  by  the  same  mode  of  analysis,  and  I  have 

been  able  to  confirm  my  former  conviction,  that  Cheletropis  belonged  to  the  Muricida* 

and  that  certain  other  pelagic  shells,  which  I  also  figured  and  described,  were  referrible  to 

the  Naticidce  and  Strombidce  respectively. 

Of  Macgillivrayia  I  obtained  a  new  species,  closely  resembling  that  named  M.  echinata 

by  Mr.  A.  Adams,  only  that  the  spines,  which  are  disposed  in  a  single  row  on  the  dorsum 

of  the  whorls,  were  perfectly  straight  and  not  "recurved;"  and  the  later  additions  made 
to  the  outer  lip  extended  as  a  thin  lamina  over  the  whorls  towards  the  apex  of  the  shell, 

a  condition  which  I  have  also  discovered  in  the  young  of  Triton,  and  which  affords  one 

amongst  many  reasons  for  placing  Dolium  and  Malea  (to  which  the  several  species  of 

Macgillivrayia  appear  to  belong)  with  Triton  and  Banella  in  one  natural  family,  culling 

them  from  amongst  the  very  numerous  and  heterogeneous  genera  of  the  two  families, 

Strombidce  and  Buccinidw,  in  which  they  are  at  present  to  be  found.  All  these  animals 

have  a  protractile  proboscis  with  a  septiserial  lingual  ribbon,  partaking  of  the  characters 

of  that  of  Banella,  as  above  described.  A  pair  of  lateral  oral  plates,  in  general  composed 

of  indurated  rhomboidal  cells,  is  also  invariably  present ;  and  if  these  particulars  cannot 

be  affirmed  of  a  genus  selected  for  this  family  from  some  fancied  resemblance  of  its  shell- 
characters,  nothing  is  more  certain  than  that  some  other  natural  family  will  be  minus  a 
member. 

I  obtained  once  more  the  little  Gasteropod  which  I  was  unfortunate  enough  to  name 

Jasonilla,  it  having  previously,  according  to  Mr.  Adams,  received  no  less  than  three  titles, 

viz.  Broicnia  (D'Orb.),  Echinospira  (Krohn),  and  Calcarella  (Souleyet),  though  the  ana- 
tomy of  the  animal  remained  unknown.  I  am  now  fully  satisfied  that  the  true  shell  is 

developed  within  the  outer  cartilaginous  case  which  rejoices  in  the  above  synonyms,  and 
that  it  is  merely  the  young  state  of  Lamellaria  (a  Gasteropod  with  a  concealed  spiral  shell), 
of  which  we  obtained  a  living  specimen  at  the  Cato  Tleef. 
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Having  thus  fallen  in  with  the  genus  which  I  believe  to  be  the  adult  state  t&Broicuia, 
I  transcribe  its  characters  from  rough  notes  taken  at  the  examination  of  the  solitary 
example  alluded  to : 

"  Shell  thin,  membranous,  depressed,  paucispiral,  with  an  open  columella,  communi- 
cating with  a  shallow  and  expanded  aperture ;  completely  inclosed  in  a  thick  outer  mantle 

covering  the  back.  This  mantle  may  be  described  as  a  convex,  mushroom-like  shield 

investing  the  shell  and  viscera,  and  arching  over  the  whole  foot  and  head,  with  an  emar- 

gination  in  front,  admitting  of  the  protrusion  of  the  latter,  and  corresponding  with  the 
true  mantle  opening. 

"  A  combed  gill  is  distinctly  visible  in  the  mantle  cavity,  and  the  genital  and  excre- 
tory  orifices  are  also  included,  on  the  right  side.  The  foot  is  elongate,  truncated  and 

dilaminated  in  front,  but  flat  and  pointed  behind,  lying  altogether  in  a  depression  within 

the  thick  margin  of  the  epipodial  shield.  Tentacula  conical,  flattened,  arising  from  i  lie 

angles  of  a  thin  frontal  lobe  overlapping  the  muzzle;  the  ocelli  placed  behind  the  tenta- 
cula and  close  to  the  outer  side  of  their  base. 

"  The  muzzle  appears  to  be  proboscidiform,  and  the  mouth  is  armed  with  two  strong 
lateral  labial  plates,  jagged  in  front  and  united  in  a  hinge-like  manner  in  the  middle  lint'. 

"  Lingual  ribbon  of  moderate  length,  triserial,  with  arched  rachidian  plates,  armed  with 
small  teeth  recurved  from  the  anterior  convex  border.  The  uncini  are  sickle- shaped,  ser- 

rulated internally  and  externally,  and  interlock  over  the  rachis  as  in  Brownia.  Spherical 

otoliths  are  contained  in  the  acoustic  sacs ;  and  the  sexes  appear  to  be  distinct ;  but  of  this 

I  cannot  be  certain,  having  had  but  a  single  individual  to  examine,  which  had  been  for 

some  time  preserved  in  spirits." 
The  animal  is  very  different  from  Natlca  and  its  allies,  and  I  know  of  no  family  into 

which  it  may  be  with  propriety  received,  except  perhaps  the  Velutinidce*.  Its  true  posi- 

tion appears  to  me  to  be  between  the  Muricklce  and  Ranellidce,  and  side  by  side  with 
Velutina. 

I  have  already  figured  and  described  a  little  larval  Gasteropod,  having  a  subglobular 

cartilaginous  case  including  the  true  spiral  shell  of  the  animal ;  and  to  this  I  have  to  add 

another  and  very  beautiful  species,  of  which  we  obtained  several  specimens  off  the  Wreck 

Reef.  In  this  instance  the  transparent  outer  case  is  subcylindrical  and  spirally  fluted, 

one  flute  commencing  at  the  apex,  and  then  crossing  the  others  obliquely,  so  as  to  form 

the  principal  part  of  the  columellar  lip,  which  is  completed  by  a  prominent  and  slightly 

involute  process  near  the  base  of  the  slit-like  aperture.  The  little  contained  animal,  with 

its  spiral  shell  and  operculum,  is  distinctly  visible  within ;  but,  as  in  the  other  examples 

noticed,  the  shell  is  so  thin  as  to  require  additional  protection  in  the  morning  of  life.  It 

must  be  stated,  as  furnishing  one  link  in  the  series  of  changes  here  supposed  to  take  place, 

that  considerable  numbers  of  the  empty  cases,  rejected  by  their  former  occupants,  are 

occasionally  to  be  met  with— a  fact  which  I  particularly  observed  at  the  Conway  Reef. 

As  to  the  mode  of  development  of  these  curious  structures  I  have  but  little  to  say.  From 

the  comparison  of  numerous  specimens,  it  appears  to  proceed  pari  passu  with  that  of  the 

(?),  which  latter  I  an remove. 
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shell.  Ample  provision  is  made  for  this  contingency  hy  a  dense  epithelial  pavement,  which 

lines  the  cartilaginous  shell,  and  which  may  possibly  be  homologous  with  that  by  which  the 

test  is  evolved  in  the  Tunicata.  As  the  chief  agent  in  the  development  of  the  outer  shell,  it 

may  be  termed  the  outer  mantle ;  and  there  is  much  reason  to  believe  that  it  is  persistent 

the  adult  Brownia  and  in  many  other It  is  probably  within  an  outer  mantle 

homologous  with  this,  that  the  first  rudiments  of  the  shell  are  formed  in  the  JHelicida, 

and  the  outer  thickened  rim  of  the  mantle  in  the  adult  animals  may  be  the  remnant  of 

such  a  structure.  Its  coexistence  with  the  true  epipodia  in  Aplysia  and  other  instances 

precludes  the  notion  that  it  may  be  altogether  composed  of  these  processes  which  have 

coalesced  over  the  back.  These  facts  and  considerations  afford  a  simple  explanation  of 

the  development  of  internal  shells  in  general,  not  even  excluding  those  of  the  Cephalopoda, 

into  which  the  homologues  of  the  retractor  muscles  of  the  Gasteropoda  are  fixed,  although 

the  shells  themselves  in  the  two  Orders  are  not  generally  admitted  to  be  homologous,  even 

against  the  light  which  the  scutellum  of  the  slug  is  calculated  to  throw  on  the  subject. 

I  must  not  omit  to  notice  the  capture  of  a  minute  Pleurobranchus  in  company  with  the 

pelag forms,  off  the  Cato  Heef.     It  was  entirely  naked,  with  broad  ciliated  head-lobes 

or  festooned  folds,  apparently  continuous  with  the  epipodia.  The  large  and  beautiful 

labial  plates  exceeding  the  dimensions  of  the  double  lingual  pavement  of  uncinate  teeth, 

and  the  auditory  sacs  (in  this  stage  containing  single  but  minute  otoliths)  lying  wide 

apart  from  the  eye  specks,  at  once  distinguished  it  from  Doris  and  other  allied  genera. 

Besides  the  numerous  groups  yet  to  be  determined  as  fulfilling  the  conditions  set  forth 

in  this  paper,  I  believe  that  I  have  already  identified  members  of  no  less  than  six  or  seven 

natural  families,  which  may  be  distinguished  by  the  simple  characters  given  in  the  fol- 
lowing Table. 

PELAGIC  GASTEEOPODA  (so  called). 

With  strap-like  dentition  and  otoliths  in  the  ear-sacs. 

f  Outer  lip  en- 

Shell 
& 

Operculum . 

tire. 

Outer  lip 

with  claw- 
^     like  lobes. 

Operculum  with  a  strong  spine 
in  front        Strombid^e 

< 

Operculum  ̂  
simple. 

Nucleus  minute, 
not  continuous 

with  the   sub- 
sequent lines  of 

growth        Ranellid^e 

Ciliated 

arms  6. 

Nucleus  large, 
continuous  with 
the  lines  of 

^    growth        Naticidje 
>  Ciliated 

arms  4. 

f  Cancellated  . .  *   ? 

Calyptr^id^e 
& 

Cypr^eidje. 
Double-keeled        MuricidjE. 

Smooth BlJCClNIDiE, 

Ciliated 
arms  4 

^ 

Dentition 

f     septiserial 

^ 

\  Animal 

Dentition 

triserial 

To  these  may  be  added  Brownia,  and  those  species  which  are  included  in  a  cartilaginous  case. 
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General  Classification  of  the  Gasteropoda. 

I  am  thus  insensibly  led  into  the  subject  of  classification,  which  I  must  say  I  approach 
with  considerable  diffidence,  being  fully  conscious  of  the  danger  of  falling  into  a  dictator  ial 

style,  where  the  results  of  my  own  researches  are  at  variance  with  the  views  of  man  y 
worthy  cultivators  of  the  science  of  Malacology.     It  is  quite  foreign  to  my  present  pur- 

pose to  enter  upon  the  analysis  of  any  single  system.     Well-informed  zoologists  naturally 
make  what  they  believe  to  be  truthful  selections  from  all  available  systems,  and  thus,  as  it 
were,  compound  their  own  creed;  hence  I  have  to  deal  rather  with  such  matters  as  are 

generally  accepted  than  with  the  tenets  of  particular  men.     In  justice  to  Mr.  S.  P.  "Wood- 
ward, I  do  not  hesitate  to  state  that  the  soundest  general  work  on  the  Mollusca  that  has 

hitherto  appeared  in  England  is  his  little  Manual  published  by  Weale.     There  is  more 

nature,  truth,  and  judicious  conciseness  in  all  the  descriptive  parts  than  one  is  accustomed 

to  meet  with  in  works  of  this  kind ;  and,  although  I  am  sometimes  at  issue  with  him,  1 

trust  that  my  opposition  is  never  factious  or  merely  for  victory's  sake. 
Mr.  Woodward  has  availed  himself  of  the  characters  afforded  by  the  lingual  dentition 

more  extensively,  I  believe,  than  any  previous  writer,  if  we  except  Professor  Loven  ; 

but  much  remains  to  be  done  before  these  can  be  successfully  applied  in  the  denning  of 

the  natural  families,  and  still  more  before  all  the  genera  of  Gasteropods  can  be  referred  to 

their  proper  places  in  the  system.  In  the  following  Table,  showing  the  general  nature 

of  the  lingual  dentition  and  of  the  auditory  concretions  in  the  principal  families,  I  have 

merely  endeavoured  to  make  a  step  in  the  right  direction ;  though  I  have  little  doubt 

that  when  the  numerous  errors  which  are  always  incident  to  attempts  embracing  so  wide 

a  scope  shall  have  been  cleared  away,  and  the  right  exposition  given  of  the  value  and 

bearing  of  assumed  points  of  affinity,  a  system  will  result  inferior  to  none  in  the  whole 

department  of  Zoology  in  the  truthfulness  of  its  natural  arrangement. 

Prom  more  extended  study  of  the  subject,  since  my  former  paper  on  the  materials  of 

classification  was  written,  I  have  arrived  at  the  conclusion  that  the  nature  of  the  contents 

of  the  auditory  sacs  is  of  minor  importance  to  the  primary  characters  of  the  lingual  den- 

tition, as  to  whether  it  is  elongated  and  strap-like,  or  broad  and  pavimental.  Two  cir- 

cumstances in  particular  suggest  this  view,  viz. :— 1st.  The  close  anatomical  relationship 

existing  between  Cerithium  and  Pkmaxis,  and  even  the  almost  actual  similarity  of  their 

lingual  teeth,  although  the  auditory  sacs  in  the  former  contain  otoconia  and  in  the  latter 

spherical  otoliths.  2ndly.  Several  of  the  Eolidce  (if  I  am  not  mistaken,  I  think  I  may 

venture  to  add  the  genus  Flabellina)  have  otoconial  particles,  while  the  others  in  general 

have  otoliths.  It  cannot  be  supposed,  however,  on  this  account  that  the  few  belong  to  a 

different  family ;  for  their  whole  anatomy  refutes  such  a  supposition. 

I  may  remark  that  amongst  the  Doridce  also  I  have  observed  the  occasional  occurrence 

of  minute  otoliths  instead  of  otoconia.  It  is  worthy  of  note  that  the  otoliths,  wherever 

they  occur  in  such  families  as  usually  present  otoconia,  are  exceedingly  small,  like  the 

single  primordial  otoconial  particle  of  the  young  Tteropod  or  Xiidibranch ;  and  in  the 

converse  examples,  as  in  the  Cerithiidce,  where  the  presence  of  otoconia  might  a  priori 

be  quite  unexpected,  they  are,  as  a  rule,  both  few  and  large. 
vol.  xxiii.  L 
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We  now  know  enough  of  the  distribution  of  otoliths  and  otoconia  in  the  Mo
lluscous 

Orders  to  perceive  that  there  is  a  definite  purpose  in  the  bestowment  of  the  one  
or  the 

other,  in  particular  cases ;  and  as  this  purpose  is  never  the  subject  of  caprice,  but  perma- 

nent, the  resulting  characters  must  be  always  significant,  and  therefore  available  in  cla
ssi- 

fication. 

The  division  of  the  lingual  dentition  into  straps  and  pavements,  as  previously  defined, 

is  not  altogether  free  from  imperfection,  although  it  is  most  satisfactorily  available  in  by 

far  the  greater  number  of  genera.  Indeed,  it  is  only  amongst  the  Opisthobrcmchiata  that
 

any  difficulty  in  this  respect  presents  itself.  Can  anything,  for  example,  be  more  diver- 

sified than  the  characters  of  the  lingual  dentition  in  the  Bullidce  of  authors  ?  No  less  than 

four  distinct  types  are  distinguishable  in  this  family,  thus  : 

Central  series  absent. 
  A   

Central  series  present.   A.   

Laterals  1  or  2,  Laterals  more                                 Laterals  more                     Laterals  1  or  2, 

uncinate,  numerous,                                       numerous,  the  third  rudimentary, 
as  in  as  in                                                  as  in                                       as  in 

Scaphander  Bullina  (Risso)*  Bulla  (numerous  species)  Bulla  ampulla 
and  and                                                    and                                         and 

Bullosa.  Aplustrum.  Cylindrella.  Amphisphyra. 
(Philinidae  of  Gray.)      (Bullinid 

) 

(Bullidse  of  Gray.)        (Occurring  respectively  m 

the  Bullidse   and   Phili- nidse  of  Gray.) 

O"
 

The  aggregate  character  of  the  dentition  here  tabularized  is  pavimental ;  but  in  Bnllc 

ampulla  it  is  more  strap-like,  on  account  of  the  great  breadth  of  the  rachidian  plates,  and 
the  remarkable  difference  between  these  and  the  laterals. 

It  would  be  difficult  also  to  form  a  judgment  of  the  dentition  of  Bullcea  taken  by  itself, 

the  rachis  being  altogether  absent,  and  the  laterals  much  reduced  in  number. 

In  the  Xudibranchiata,  moreover,  the  pavimental  character  prevails,  although  in  the 

Ely  si  Ida?  and  Eolidw  the  teeth  are  reduced  to  a  single  strap-like  series ;  and,  considerm 

the  collateral  relationships  of  both  families,  I  think  that  this  view  is  more  natural  than 

to  assume  that  their  dentition  is  essentially  constructed  on  the  type  of  the  strap.  "With 
this  explanation,  the  consistency  of  the  present  system  of  determining  affinities  is  quite 

unaffected  by  the  retaining  of  Eolis  and  its  allies  in  that  position,  which  their  general 

anatomy  indicates  to  be  the  natural  one.  On  comparing  the  median  row  of  teeth  in  the 

broad  pavement  of  Pkyllirrhoe  with  the  single  series  of  Glaucus  or  Eolis,  a  close  observer 

cannot  fail  to  be  struck  with  their  great  similarity.  According  to  my  own  experience,  the 

formula  of  the  dentition  of  Bhyllirrhoe  (3.0.3),  as  given  by  Mr.  Woodward,  is  incorrect. 

I  have,  I  trust,  already  sufficiently  proved  the  impropriety  of  founding  a  classification 

on  the  physiology  of  respiration  alone,  to  say  nothing  of  the  peculiar  anatomical  condi- 
tions respecting  it,  which  we  may  presume  are  always  present,  though  not  sufficiently 

known  to  be  available.  We  know,  from  the  analogy  of  the  Crustacea  in  particular,  that 

whether  an  animal  breathe  in  water  (fresh  or  salt)  or  in  air,  the  general  scheme  of  its 

structure  exhibits  no  necessary  restriction  to  this  habit.     The  principle  here  indicated 

(Loven)  and  Cylindrella  (Swn.) 

two 
formula  of  Bullina  as  6*6. 
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is  altogether  ignored  when  all  the  air-breathing  Gasteropods  are  associated  in  one  so-called 

natural  Order,  JPulmonifera.  Indeed  the  difference  is  so  great  in  the  two  principal  divi- 

sions of  this  Order,  that  the  most  superficial  of  all  distinctions,  namely,  the  presence  or 

absence  of  an  operculum,  is  sufficient  to  distinguish  them.  In  this  way,  bisexual  animals 

with  a  pavimental  dentition  are  associated  with  unisexual  animals  having  a  lingual  rib- 

bon, and  several  more  striking  external  differences.  Indeed  the  characters  common  to 

both  are  such  as  apply  to  Gasteropods  generally,  affording  no  proof  of  their  morphological 

agreement.  This,  therefore,  must  be  my  apology  for  separating  the  Pulmonifera  opercu- 

lata  in  the  subjoined  Table  from  their  supposed  alliance  with  Limax  and  Jle/Lr,  and 

placing  them  in  another  division,  with  animals  having  an  organization  in  more  complete 

harmony  with  their  own.     The  I* ulmonifer a  inoperculata  together  with  the  Opisthot>ntn- * 

chiata  (M.  Edwards)  are  retained  in  the  position  which  Mr.  Woodward  gives  them,  as  two 

natural  series  demanding  no  special  change.  I  have,  however,  been  obliged  to  place  be- 

tween them  the  transitional  genera  Siphonaria  and  Amphibola ,  removing  the  former  from 

the  Patellida,  which  it  resembles  only  in  the  shell,  and  the  latter  from  the  Apple-snails 

(Paladinida),  with  which,  even  taking  into  account  the  obscure  resemblance  of  its  shell, 

it  cannot  have  the  remotest  affinity.  I  refrain  from  the  use  of  a  family  term  to  include 

those  genera,  because  I  have  much  reason  to  believe  that  Siphonaria  is  a  member  of 

the  Onchidiidce,  while  Amphibola,  though  prosobranchiate,  exhibits  an  alliance  with  the 

Tectibranchs.  However  this  may  be,  taking  them  in  the  order  given,  they  render  the 

passage  from  the  Pulmonifera  inoperculata  to  the  Opisthobranchiate  families  easy  and natural. 

The  members  of  the  second  division  in  the  Table  are  unisexual,  and  in  this  primary 

character  differ  from  those  of  the  first.  They  admit  of  arrangement  into  three  sections, 

in  one  of  which  the  dentition  is  pavimental ;  in  another  altogether  absent,  while  in  
the 

third  it  is  strap-like.  From  actual  observation  and  comparison  of  genera  belonging  to  all 

the  families  cited,  with  one  or  two  trifling  exceptions,  I  am  convinced  that,  
first,  the 

character,  and,  next,  the  number  of  the  dental  plates  and  processes,  affo
rd  a  truly  natural 

test  of  the  affinities  of  unisexual  genera  with  strap-like  dentition. 

In  studies  of  this  kind  I  always  bear  in  mind  a  grand  prin
ciple,  for  which  I  am  in- 

debted to  Mr.  W.  S.  Macleay,  namely,  that  no  character  is  natural 
 initU  it  has  been  proved 

to  be  so.  No  scheme,  for  example,  however  plausible  from  
its  delusive  applicability  to  a 

certain  number  of  eases,  can  be  accepted  as  natural,  when 
 conditions  of  greater  value  are 

violated  by  its  adoption.  The  employment  of  the  mere  n
umber  of  longitudinal  rows  of 

teeth  in  the  lingual  ribbon  as  a  means  of  classification  may
  be  compared  to  the  method 

of  LinnaBus,  who  based  his  Botanical  System  on  the  
number  and  aiTainjemeD t -of  the 

stamens,  and  would  threaten  at  first  sight  to  be  equally  a
rtificial ;  but  I  find  that  the  legi- 

timate sway  of  characters  of  greater  as  well  as  of  minor  valu
e  is  not interrupted  or  violated 

b7  its  adoption.  Hence  it  proves  to  be  natural,  sustained  also  b
y  the  axiom 

fticit  saltumr 
natura  non 

Errors  with  respect  to  sex  may  still  lurk  in  the  present  Tab
le,  as  I  know  to  ha^e  been 

*e  ease  in  a  former  one.     I  must  state,  however,  
that  the  sexual  character  of  those 

instances  which  I  have  not  been  able  to  determine  personally 
 is  supported  by  good 
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authority ;  and  even  though  errors  should  here  and  there  occur,  it  is  much  better,  if 

possible,  that  nothing  should  be  taken  for  granted  merely  because  it  might  appear  to 

harmonize  with  a  pet  theory. 

Malacologists  have  always  been  at  a  loss  to  ascertain  the  natural  position  of  Janthina ; 

and  the  whole  truth  seems  to  be  this — that  it  is  not  correctly  referrible  to  any  of  the 

families  already  formed.  Even  though  it  should  be  placed  by  itself,  as  has  been  done  by 

several  authorities,  its  true  relationship  to  other  families  in  the  series  is  still  a  matter  of 

doubt.  Dr.  Gray  interposes  Janthmidce  between  the  Apple-snails  and  the  Heteropods, 

though  the  general  disposition  of  authors  is  to  place  the  solitary  genus  near  Nerita  or  in 

some  neighbouring  family.  Mr.  Woodward  has  selected  the  Haliotidce  for  it,  probably 

conceiving  that  the  notch  at  the  outer  angle  of  the  shell  represented  that  of  Scissurella, 

JPleurotomaria,  &c.  Taking  the  anatomy  of  the  animal  into  consideration,  however,  it  is 

easy  to  show  that  this  position  is  most  unnatural.  It  has  often  suggested  itself  to  me,  that 

Janthina  was  in  some  particulars  related  to  the  Opisthobranchiate  families ;  and,  although 

the  affinity  is  certainly  not  immediate,  I  apprehend  that  it  will  be  difficult  to  find  a  better 

place  for  it  than  between  these  and  the  very  natural  family  composed  of  the  genera  Sola- 
rium, Torinia,  Scalaria,  and  perhaps  some  others.  If  the  latter  family,  which  may  be 

named  Solariidce,  and  the  Ja/nthinidce  are  really  unisexual,  they  will  form  a  remarkable 

and  beautiful  link  or  passage  between  the  Opisthobranchiata  and  the  unisexual  Gasteropoda 
with  a  lingual  ribbon. 

The  following  extracts  from  my  notes  will  show  that  the  family  of  the  Solariidce  is 
founded  on  no  hypothesis,  but  on  facts  : 

"  In  upwards  often  fathoms  at  the  Feejee  Islands  we  obtained  a  small  species  of  Sola- 
rium, apparently  quite  new.  The  shell  is  orbicular,  much  depressed,  witli  a  wide  umbi- 
licus, increasing  with  the  growth  of  the  whorls,  and  bounded  by  an  angular  and  minutely 

beaded  border,  corresponding  with  the  union  of  the  lower  and  inner  walls  of  the  shell. 
This  results  from  the  revolution  of  a  small  lunated  notch  at  the  base  of  the  columella, 

which  is  perfectly  straight,  directly  joining  the  body-whorl.  The  outer  lip  is  thin,  and 
slightly  angular  at  its  central  or  more  convex  part.  The  mouth  of  the  shell  is  trapezoidal, 
the  angles  being  situate  respectively  at  the  base  and  summit  of  the  pillar,  at  the  middle 
of  the  outer  lip,  and  at  the  union  of  this  latter  with  the  body-whorl.  The  most  interesting 
part  of  this  little  shell  is  discovered  on  looking  down  to  the  bottom  of  the  deep  umbilicus, 
in  which  the  sinistral  nucleus,  smooth,  polished-  and  completely  inverted,  may  be  distinctly 
seen.  Operculum  thin,  horny,  multispiral,  slightly  concave  externally  and  minutely 

tuberculated."     (The  operculum  of  the  typical  Solaria  is  paucispir al . ) 
The  animal,  in  general  appearance,  much  resembles  one  of  Cuvier's  Tubulibranchiata. 

The  creeping-disc  of  the  foot  is  small,  but  the  operculigerous  lobe  is  large  and  subcy- 
lindrical.     The  tentacula  are  moderate,  conical,  with  the  eyes  on  the  outer  side  of  the base. 

a 

"  The  proboscis  is  armed  with  two  lateral  oral  plates,  and  the  tongue  with  several  series 
of  tenaculiform  teeth,  of  which  the  innermost  are  simple,  the  external  trifid,  and  the  in- 

termediate bifid.     Finally,  the  acoustic  capsules  contain  minute  otoconia. 

"  Solarium  perspectivum.     This  species  occurs  plentifully  on  the  sea-side  of  Kaniba 
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point,  Na  Viti  Levu,  Feejee  group ;  and  several  specimens  were  selected  for  examination 
The  tentacula  are  stout,  conical,  and  closely  approximated  above  the  mouth,  with  n  loivn- 
tudinal  groove  on  their  inner  surface,  and  a  somewhat  sunken  eye  in  a  slight  elevation  01 
gibbosity  at  the  outer  side,  near  the  base. 

"  The  animal  is  furnished  with  a  retractile  proboscis  of  considerable  length ;  and  when 
retracted,  the  external  aperture  is  quite  round  and  so  small  as  to  be  scarcely  perceptible. 
The  anterior  border  of  the  foot  is  dilaminated,  the  plates  or  lips  being  separated  by  a  deep 
transverse  recess,  which  appears  to  have  some  communication  with  the  sinus  of  the  foot. 

The  creeping-disk  or  mesopodium  is  well  developed,  and  the  lateral  borders,  which  are 
produced  into  a  simple  lobe,  are  probably  confluent  with  the  epipodia.  Its  posterior  ex- 

tremity is  very  thin,  but  rounded,  and  surmounted  by  the  metapodium,  which  is  a  sub 
cylindrical  mass  of  muscular  fibres,  continuous  with  those  of  the  great  retractor,  and 

abruptly  truncated  posteriorly,  where  it  presents  a  subcentral  recess,  which  lodges  the 
internally  produced  nucleus  of  the  paucispiral  operculum. 

"  The  oral  teeth  form  a  narrow  circular  band  consisting  of  a  pavement  of  sharp  dental 
cells,  whose  points,  as  in  other  cases,  are  directed  forwards. 

"The  lingual  pavement  is  small,  but  elongated  in  form  and  divided  into  two  lateral 
arese,  supporting  several  series  of  long  and  gracefully  curved  uncinate  teeth,  which  seem 

to  decrease  in  length  from  within  towards  the  lateral  borders  of  the  membrane,  where  they 
also  become  bifid  in  the  vertical  direction. 

"  The  auditory  sacs  are  of  comparatively  large  size,  containing  otoconia. 

"  Torinia  (Gray).  The  anatomical  characters  of  this  genus  (distinguished  by  the 
peculiar  gun-screw  form  of  the  operculum,  so  much  resembling  that  of  SUiquaria)  agree 

in  every  essential  particular  with  the  foregoing. 

"  Scalaria.  From  a  critical  examination  of  the  anatomy  of  Scalaria,  I  have  no  hesi- 

tation in  placing  it  in  the  same  family  with  Solarium.  Its  principal  characters  are  as 

follow : — Proboscis  long,  retractile,  with  stout  muscular  walls ;  the  oral  aperture  furnished 

with  lateral  plates,  composed  of  small  dental  cells  with  their  points  directed  forwards. 

Lingual  membrane  supporting  a  double  pavement  of  tenaculiform  teeth,  rather  stout,  but 

still  very  similar  to  those  of  Solarium,  and  not,  as  has  been  supposed,  like  those  of  Bulla. 

Thus  the  outer  teeth  present  one  or  two  secondary  prongs,  while  the  inner  remain  simple. 

The  eyes  are  placed  at  the  outer  side  of  the  base  of  broadly  conical  tentacula;  and  the 

auditory  sacs  contain  vibrating  otoconia. 

"  The  foot  is  dilaminated  in  front,  and  in  general  configuration  resembles  that  of  Sola- 

rium" 

From  the  above  facts  I  think  it  may  be  affirmed  that  it  is  a  violation  of  the  simplest 

anatomical  principles  to  place  Scalaria  with  the  TurritelHdm,  and  Solarium  with  the 

Litorinida,  the  genera  in  both  of  which  families,  as  now  received,  are  otherwise  hetero- 

geneous enough. 

The  vermetiform  character  of  the  animal  of  Torinia  on  the  one  hand,  and  the  peculiar 

structure  of  the  operculum  of  Siliquaria  on  the  other  (so  closely  aping  that  of  the  former 

genus),  afford  some  indication  that  both  may  belong  to  the  same  family.  Moreover  the 

groove  in  the  outer  Hp  of  Solarium  would  appear  to  represent  the  branchial  slit  of  Sili- 
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quaria ;  but  until  something  more  is  known  of  the  anatomy  of  the  latter,  I  cannot  hazard 

any  further  speculations  on  the  subject  of  its  natural  position. 

It  may  now  be  asked,  what  is  to  be  done  with  the  Pyramid  ellidte,  in  which  the  lingual 

membrane  is  quite  unarmed  and  consequently  can  afford  us  no  guide  in  classification. 

The  legitimate  course  in  such  a  case  as  this  would  be  to  compare  the  whole  tenor  of  the 

anatomy  with  that  of  other  families,  whose  position  has  been  better  determined.  With 

the  hope  of  arriving  at  some  successful  result  in  this  respect,  I  separately  passed  in  review 

the  anatomy  of  Pyramidella,  Odostomia,  and  Eulima,  all  of  which  genera  are  rightly 

referred  to  the  same  family.  But  as  the  species  of  Pyramidella  are  usually  more  suited 

for  examination,  their  study  has  given  me  the  chief  grounds  for  the  conclusion  I  have 

formed,  namely,  that  in  their  general  anatomy  they  accord  more  closely  with  Solarium 

and  its  allies  than  with  any  other  family  that  I  can  suggest.  Prom  these,  however,  they 

differ  in  two  striking  particulars,  viz.,  the  presence  of  minute  otoliths  in  the  ear-sacs 

instead  of  otoconia,  and  the  absence  of  dental  organs  both  labial  and  lingual.  In  these 

conditions,  nevertheless,  if  my  determination  be  correct,  Pyramidella  permanently  repre- 
sents the  early  state  of  Solarium.  It  is  therefore  not  improbable  that,  if  by  any  change 

in  the  routine  of  nature  dental  organs  were  to  make  their  appearance  in  Pyramidella, 

they  would  assume  the  pavimental  arrangement.  However  this  may  be,  there  can  be 

little  objection  to  the  position  chosen  for  the  Pyramidellida?,  immediately  succeeding  the 
Solo  Hides,  while  there  is  much  to  sustain  it. 

The  fore  part  of  the  head  (or  the  muzzle)  of  Gasteropods  presents  at  least  three  different 
modifications  which  may  be  of  service  in  classification.  Thus,  1st,  it  may  be  simple,  incapable 
of  retraction  beyond  what  is  distinguished  as  mere  contractility ;  2ndly,  proboscidiform 
or  retractile  from  the  apex,  invaginating  itself  with  one  simple  fold ;  or,  3rdly,  it  may  be 
a  true  proboscis,  retractile  from  or  near  the  base,  with  two  resulting  folds.  The  latter 
form  is  present  in  all  unisexual  Gasteropods  having  a  lingual  ribbon  with  three  rows  of 
teeth  and  under,  and  in  some  few  families  in  which  this  organ  presents  seven  rows.  The 
2nd  occurs  in  the  Cypraidce ;  and  all  the  rest,  with  one  or  two  questionable  exceptions, 

3  simple  muzzles  with  a  dental  armature  of  seven  series  and  upwards.  Pileopsis 
Rungaricus  is  figured  and  described  as  possessing  a  retractile  proboscis  of  considerable 
length;  while  the  other  members  of  Calyptrceidce  have  plain  though  more  or  less  produced 
muzzles ;  and  it  is  very  doubtful  whether  the  animal  in  question  properly  belongs  to  this 
family,  there  being  much  in  favour  of  its  affinity  to  Velutina,  as  suggested  by  Mr.  Wood- 

ward. I  must  say  that  I  have  never  discovered  a  true  proboscis  in  the  animals  of  the 
numerous  Pileopsis-\i\Q  shells  which  I  have  examined  from  time  to  time.  The  importance 
of  the  distinctions  here  indicated  is  also  exhibited  in  the  case  of  the  genus  Erato,  which 
is  admitted  on  all  hands  to  belong  to  the  Cypr widce. 

Erato  is  anatomically  related  to  Triton,  or  probably  to  Cassis,  rather  than  to  Cypr<ea> 
as  the  inspection  of  its  labial  and  lingual  dental  organs  will  at  any  time  prove.  Its  lengthy 

proboscis  is  retractile  from  the  base;  and  the  extremity  of  the 'tongue-sac  can  therefore never  lie  freely  in  the  visceral  cavity— one  of  the  most  essential  characters  of  the  Cyprceida, though  not  peculiar  to  this  family. 

The  last  case  which  I  have  to  notice  in  this  connection  is  that  of  Triforis.  In  a  dextral 

hav 
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example  of  this  genus*,  which  I  collected  myself  on  the  Wreck  Reef,  I  found  that  all 
my  previous  remarks  on  its  anatomy  were  correct,  save  that  the  lingual  membrane  was 

stated  to  support  a  "  multiserial  pavement  of  minute  teeth."  Employing  a  one-sixth -of-an- 
inch  objective  (Boss),  I  discovered  my  mistake  with  regard  to  this  very  small  strap ;  and  1 
think  I  may  now  very  safely  say  that  it  is  septiserial ;  and  so  far,  indeed,  Tr  if  or  is  agrees 

with  Cerithium.  But  when  we  take  its  otoliths,  retractile  proboscis,  and  lateral  labial 

plates  (composed  of  amber-tinted  rhomboidal  cells)  into  consideration,  a  place  near  Triton 
or  Rauella  can  scarcely  be  denied  to  it.  I  am  still  convinced  that  the  early  state  of  its 

shell  affords  only  an  apparent  mark  of  affinity  to  Cerithium.  On  the  other  hand,  thr«  <• 
openings  homologous  with  those  of  Triforis  are  strikingly  apparent  in  some  JEUmellid ce . 

Having  made  one  flagrant  mistake,  however,  with  regard  to  Triforis,  I  feel  now  rather 

disposed  to  leave  the  determination  of  its  true  status  to  more  able  malacologists,  throw- 

ing out  one  hint — that  its  operculum  is  pointed,  with  an  apical  nucleus,  as  in  Cerith  i '■< 7 psis 
(Forbes),  which  also  possesses  a  retractile  proboscis. 

An  error  of  observation  is  far  more  unpardonable  than  the  false  determination  of  thi 

genus  to  which  any  particular  shell  may  appear  to  belong ;  for  it  often  happens  that  in 

the  short  but  indefinite  descriptions  of  the  shell-characters  given  by  authors,  perspicuity 

is  sacrificed  in  the  attempt  to  attain  conciseness.  On  this  account  I  fell  into  another 

mistake,  confounding  a  short  and  stumpy  Fasciolaria,  having  very  obscure  plates  on  tin 

pillar,  and  a  crenulated  outer  lip,  with  Swainson's  Tritonidea,  which  has  now  become 

synonymous  with  Fisania.  The  operculum  in  both  genera  is  stout  and  claw-shaped,  and 
the  animals  themselves  are  not  at  all  unlike  each  other. 

The  lingual  dentition  of  Fasciolaria,  Fusus,  and  Clavella,  however,  may  be  at  once 

distinguished  from  that  of  Fisania,  which  I  believe  to  belong  properly  to  the  Buccinidw 

and  not  to  the  Maricida,  if  the  Buccinum  cinctum  of  Quoy,  and  Fusiostema  of  Swainson 

may  be  taken  as  true  examples. 

So  far  as  I  have  been  able  to  discover,  besides  Mures  itself,  Bemifusus  (Sw.)  is  the 

only  genus,  in  the  whole  of  the  MunckUs,  having  an  operculum  with  an  approach  to  an 

apical  nucleus,  which  is  essential  to  Fisania. 

The  family-difference  observable  in  the  dentition  of  the  Buccinidce,  Fusida,  and  Mnri- 

cidce  is  so  distinctive,  that,  when  once  recognized,  no  confusion  of  the  species  of  one  family 

with  those  of  another  can  possibly  occur ;  and  thus  an  unfailing  guide  is  afforded  in  the 

determination  of  doubtful  cases,  which  may  be  more  or  less  conformable  with  the  defini- 

tion of  Fisania  or  any  other  ambiguous  genus. 

I  leave  the  case  of  the  Aeiculidcef  an  open  question  until  I  shall  have  the
  opportunity 

of  comparing  the  anatomy  of  Geomelania  and  Acicula  with  that  of  JSgea  (
Benson  ?),  which 

I  think  may  possibly  be  identical  with  the  former  genus;  and  if  so,  it  w
ill  bring  along 

With  it  some  freshwater  and  littoral  genera,  viz.,  Kfdrobia,  Syncera,  and  a 
 number  oi 

beautiful  little  Faludina-]ike  shells  now  placed  in  the  Fissoidce. 

Truncatella  is  doubtless  close  at  hand,  though  perhaps  suffic
iently  distinct  to  form  the 

* 

Having  obtained  a  second  dextral  Triforis  at  Moreton  Bay,  it  may  b
e  safely  stated  that  the  shell  is  not  invariably 

sinistral,  though  commonly  supposed  to  be  so  by  conchologists 
t  As  accepted  by  Mr.  Woodward. 
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type  of  a  separate  family,  with  some  more  truly  marine  examples  of  which  I  am  well 

acquainted.  Many  Truncatellce  live  far  inland,  exhibiting  a  terrestrial  habit  as  obviously 

as  any  of  the  operculate  Pulmonifera ;  and  their  anatomical  characters  are  well  worthy  of 

a  rigid  comparison  with  those  of  Acicula. 

The  Patelllda?  exhibit  many  points  of  affinity  to  Fissurella,  Nerita,  and  the  series  to 

which  they  belong.  Several  members  of  the  family  manifest  a  tendency  to  deviate  from 

the  typical  species,  in  their  dental  formula  in  particular ;  and  indeed  the  whole  lingual 

armature  in  Patella  appears  but  to  represent  the  rachidian  area  of  Turbo  or  Nerita, — the 
pleural  teeth  being  suppressed,  as  in  the  mooted  cases  of  JEJlysia,  Eolis,  &c,  noticed  in 

the  first  part  of  the  paper. 

The  affinity  here  advocated  is  still  further  suggested  by  the  peculiar  sculpturing, 

olivaceous  colouring,  and  nacreous  lining  of  the  shell,  in  some  species  of  Acmaa. 

The  Patellida?  and  Dentaliidce  have  a  broad  upper-lip  mandible,  and  their  ear-sacs  con- 
tain otoconia,  but  the  resemblance  ceases  here ;  while  on  the  other  hand  in  the  Chitonida 

no  upper-lip  mandible  exists,  and  I  have  never  been  able  to  detect  either  visual  or  audi- 

tory organs.  I  must  give  up  the  attempt  to  class  the  two  latter  families ;  but  I  think  that 

the  Patellidce  may  be  placed  provisionally  at  least  as  an  appendix  to  the  Fissurellidce. 
I  have  no  desire  to  repeat  former  observations,  and  therefore  refrain  from  any  further 

comment  on  the  particular  families  contained  in  the  Table.  I  can  only  say  that  I  have 

endeavoured  as  much  as  possible  to  make  the  order  of  their  arrangement  in  strict  accord- 
ance with  their  anatomical  relations.  With  all  its  imperfections,  therefore,  the  schemt 

is  submitted  to  the  judgment  of  the  zoologist,  purporting  to  be  merely  a  help  to  the 
attainment  of  a  precise  conception  of  the  natural  affinities  of  Gasteropoda. 
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VI.  On  Sycopsis.     By  Daniel  Oliver,  Esq.,  F.L.S. 

Read  March  15,  1860. 

Sycopsis.     Genus  novum  Hamamelidearum 

Char.  ess.     Flores  abortu  uni-sexuales  [an  etiam  nonnunquam  polygami?]. 

Fl.  $ ,     Calyx  brevissimus,  irregulariter  v.  oblique  dentatus  lobatusve.    Corolla  0.    Stamina  8,  calyci 

tubo  inserta;  filamenta  brevia,  in  connectivum  continua;  antherae  basifixae,  biloculares,  oblongae, 

apice  breviter  productae.     Gynoecium  rudimentum  bifidum. 

FL  ? .     Calyx  semisuperus,  tubo  ovarium  arete  cingente,  limbo   deciduo.     Corolla  0.     Ovarium  bilo- 

culare ;  styli  duo,  distineti,  subulati,  intus  canaliculati,  minute  papilloso-stigmatosi ;  ovula  in  loculis 
solitaria,  pendula. 

S.  Griffithiana,  species  unica. 

Frutex  verisimiliter  (v.  arbor  parva),  ramosissimus. 

Hamuli  cortice  cinerascente,  vix  lam,  glabro  v.  ultimorum  minute  puberulo.  Folia  numeros
a,  alterna,  minute 

stipulata,  petiolata,  integra,  ovali-lanceolata,  lanceolata  v.  obovato-lanceolata,
  acute  acuminata,  coriacea 

(perennia?),  discolora,  glabra  v.  primum  pilis  stellatis  conspersa;  cost&  (in  s
pp.  exsicc.)  supra  de- 

pressa,  subter  valde  prominente,  venularum  reti  inconspicuo.  Stipula 
 lanceolatae,  minutae,  cito 

caducas.  Inflorescentia  axillaris,  e  glomerulis  paucifloris  vel  racemi
s  abbreviatis  petiolum  subaa- 

quantibus  composita.     Flores  3  et  ?   intermixti  (an  semper  ?),  prim
um  sessiles  v.  subsessiles,  ante 

    _.„  in  axillis  bractearum  nidulantes,  omnes  plus  minusve  pub
escentia  minuta  stellata 

obsiti.     Calyx,  S  brevissimus,  triangulari-dentatus  v.  oblique  lobat
us,  in  ?  ad  faucem,  stylorum 

florescentiam 

curvi 
decidui. 

fertilia nantia)  filamentis  brevibus,  glabris,  crassiusculis,  calycem  exc
edentibus,  antheris  (biloculanbus, 

dehiscentia   ?)  pro  ratione  magnis,  ovato-oblongis,  apice  brev iter  et  vix  acute  ap
iculati. ;  stamma 

sterilia  parva.     Ovarium  semi-inferum,  stellato-pilosum,  usque 
 ad  basin  stylorum  calycis  tubo  crasso 

arcU  cinctum.     Styli  a  basi  distincti,  divergentes,  infra  stellati
m  pdosi. 

Folia  laminS  1|  ad  3£  poll.  (sajpius  circa  2^  poll.),  petiolo  2-5  lin.  longis.
 

Further  information  is  needed  as  to  (1)  whether  the  
flowers  are  ever  really  hermaphro- 

dite, (2)  if  hoth  <?  and  ?  are  alike  protected  singly  in  the  
axils  of  the  early  caducous 

hracts  or  scales  of  the  inflorescence  (these  hracts  are  mostl
y  ovate  or  rotundate,  the  outer 

one  sometimes  produced  above),  (3)  the  mode  of  dehiscence
  of  the  anthers  (4)  the  ripe 

fruit.  It  is  doubtful  how  far  the  lobation  and  degree  of  obliq
uity  of  the  calyx-limb  may 

be  constant ;  I  have  therefore  omitted,  in  the  foregoing 
 diagnosis,  to  describe  the  forms 

observed  in  the  comparatively  few  good  flowers  which 
 I  have  had  an  opportunity  of  exa- 

mining.. The  young  subobovate  fruits,  narrowed  and  (from  dry
ing  ?)  more  or  less  sulcate 

below,  together  with  the  general  appearance  of  the 
 plant,  recall  some  of  the  narrower-leaved 

sometimes 
«  is  prooabie  tnat  tne  amo  01  tne  caiyx,  uutu  w  $   «"~  *      • 

Wobate),— one  or  more  lobes  in  the  ?  ,  being  linear-lanceolate,  subtriangular  at  th
e  base. 2 
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species  of  East  Indian  Fici.    Until  the  calyx-tube  be  laid  open  by  dissection,  the  ovarium 

of  the  young  fruit  appears  quite  inferior. 

The  foregoing  description  of  Sycopsis  rests  upon  specimens  met  with  in  the  course  of 

arrangement  of  the  late  William  Griffith's  herbarium.  These,  although  very  numerous, 

appear  to  be  all  of  one  gathering,  and,  unfortunately,  are  almost  all  a  little  too  far  advanced 

to  enable  me  to  furnish,  from  a  sufficient  number  of  female  flowers,  complete  details  of 

their  earlier  condition.  It  was  indeed  not  without  a  close  examination  of  the  specimens, 

that  a  few  glomerules  bearing  staminate  flowers  were  obtained  for  analysis.  The  examples 

being  unaccompanied  by  any  MS.  of  Mr.  Griffith's,  it  is  not  improbable  they  may  have  been 

obtained  by  some  of  the  collectors  despatched  by  that  most  zealous  botanist  to  the  Khasia 

Hills,  and  that  he  had  not  had  an  opportunity  of  examining  better  ones  himself. 

In  his  roughly  published  posthumous  '  Itinerary  Notes,'  I  do  not  find  any  description 
referable  to  them.  Erom  the  available  material  (which  offers  several  peculiar  points  of 

structure),  assisted  by  a  drawing  of  Mr.  Pitch's,  I  believe,  however,  that  I  am  warranted 

in  seeking  permission  to  bring  it  before  the  notice  of  the  Iinnean  Society,  especially  as 

a  further  interest  attaches  to  what  may  be  termed  the  constitution,  as  well  as  to  the 

geographical  distribution,  of  the  natural  order  to  which  it  manifestly  belongs,  as  I  shall 
endeavour  in  the  course  of  this  memorandum  further  to  indicate. 

In  northern  India  we  are  already  acquainted  with  six  species,  belonging  to  as  many 

genera,  of  Hamamelide ce .  In  the  consideration,  therefore,  of  the  new  form,  I  have  tried 

to  ascertain  whether,  after  a  fresh  comparison  of  specimens,  it  might  not  be  possible,  by 

the  modification  of  generic  diagnoses  already  published,  to  assign  to  some  one  of  these 

the  Khasian  plant.  I  feel  satisfied,  however,  that  such  cannot  be  accomplished  with  a 

proper  regard  either  to  the  community  of  appreciable  affinities  which  constitute  and 

characterize  natural  genera,  or  to  the  practice  of  those  botanists  (some  the  most  conser- 

vative of  comprehensive  genera)  who  have  been  engaged  in  the  study  of  this  group.  I 

consider  Sycopsis  to  be  most  nearly  allied  to  Distylium  (Sieb.  and  Zucc),  a  second  species 

of  which  {F>.  indicum)  has  been  recently  remarked  by  Mr.  Bentham  from  Khasia. 

To  this  genus  it  approximates  in  the  c?  ?  tendency  of  the  flowers,  the  absence  of  petals, 

the  structure  of  the  stamens  and  their  insertion  in  the  6  flower,  and  the  axillary  shortly 

racemose  inflorescence, — differing  from  it  most  conspicuously  in  the  adhesion  of  the  ovary, 

the  closely  surrounding  calyx-tube  of  the  ?  flower  reaching  to  the  base  of  the  styles,  and 

the  number  of  stamens.    The  calyx  of  Distylium  racemosum  is  irregularly  divided  almost 

quite  to  the  base,  the  ovary  superior,  and  the  stamens  five  in  number.     The  remaining 

uni-ovulate  apetalous  Asiatic  genera,  Farrottia,  Mistigma,  and  Tetrathyria,  are  herma- 
phrodite, and  in  several  respects  abundantly  diverse — Farrottia  in  its  capitate  precocious 

flowers,  Fkistigma  in  the  extraordinarily  developed  stigmata  and  the  presence  of  alter- 
nating didymous  squamse  replacing  the  petals  *  as  in  Tetrathyria,  which  latter  genus  is 

also  further  removed  by  its  remarkable  anthers,  which  closely  resemble  those  of  Kama- 
metis  chinensisf   in  the  produced  connectivum  and  double-valved  loculaments.     The 

*  Or  perhaps,  with  a  greater  probability,  these  may  be  regarded  as  abortive  stamens. 
f  In  reference  to  this  species,  Robert  Brown  observed,  in  hi*  amount  nf  Abel's  Plants  rAnnendix  to  Abel's  Narra- 
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anthers  of  Sycopsis  I  have  not  been  fortunate  enough  to  find  subsequent  to  dehiscence ; 

they  are  very  similar  before  bursting  to  those  of  DistyUum  and  the  African  genus 

Trichocladus. 

In  connexion  with  this  notice  it  is  scarcely  within  my  province  to  inquire  at  length 

into  the  general  relations  of  the  Hamameliclea.    Excepting  a  somewhat  anomalous  mode 

of  dehiscence  in  the  anthers  of  a  few  species  (at  least  oiEustigma,  Tctrathyria,  and  Ha  ma- 

melts  ckinensis),  and  the  singular  stipules  of  Bucklandia,  the  order  does  not  oiler  any 

very  salient  peculiarity,  neither  does  it  afford  any  well-marked  type  of  structure  pervading 

its  members.     Mr.  Griffith,  in  his  '  Observations  on  Cantor's  Plants  *,'  and  Tulasne  in 

"Fragmenta  Elorse  Madagascariensis  t,"  remark  the  rather  complex  character  of  the  affi- 

nities of  the  order,  and  the  variety  in  the  structure  and  disposition  of  some  of  the  floral 

whorls  presented  by  its  various  genera.     The  more  characteristic  features  of  the  Ilauia- 

melidea  may  be  said  to  reside  in  their  arborescent  or  frutescent  growth ;  the  prosenchyma 

bearing  discoid  markings  from  the  presence  of  minute  intercellular  lenticular  cavities 
; 

leaves  nearly  invariably  alternate  and  stipulate ;  perigynous  or  epigynous  and  definite 

stamens  in  nearly  all  of  the  hermaphrodite  species ;  the  more  or  less  inferior  bicarpel- 

lary  and  bilocular  ovary  (in  DistyUum  quite  superior)  with  distinct  styles ;  the  ovules 

solitary  and  pendulous,  or  in  the  pluriovulate  genera,  with  the  exception  of  one  or  two 

in  each  loculament,  mostly  abortive.     The  order  presents  in  these  characters  much 
 in 

common  with  Cornacece  (including  Alangiea?  and  Nyssa),  near  which  Dr.Lindley  
disposes 

it.     Of  this  order  it  may  not  improbably  be  regarded  as  a  section,  especially  as  a  
Tri- 

chocladus of  South  Africa  and  a  Dicoryphe  described  by  Tulasne,  from  Madagascar,  have 

opposite  leaves ;  and  as,  further,  in  some  genera  we  find  the  flowers  
closely  aggregated 

into  a  dense  capitulum  (as  in  Benthamia  or  in  Nyssa  &  and  sometimes  
also  provided  with 

conspicuous  involucral  bracts  analogous  to  those  of  some  species  o
f  Cornus  (as  in  Bhodo- 

leia  and  Barrottia) :  the  frequently  tetramerous  symmetry  of  the  flower  jmd  the  tendency 

to  a  valvate  aestivation  of  the  petals  favour  this  view  of  their  aff
inity, 

and  the  Saxifragal  alliance  (as  observed  by  Drs.  Hooker  
and  Thomson 

indicated  by  the  curious  stipules  of  Bucklandia,  as  
well  as  by  other  of  the  character 

"With  Cun 

affinit 

ated 
To  Bruniacece  the  order  is  allied  in  some  

important  particular 

noted  bv  Robert  Brown  and  Prof.  Lindley 

tive,  p.  375),  that  it  might  not  improbably  be  considered  generically
  distinct  frorn  H^inic a  on  the  fl^*** 

^JT*uJL.  ..     1       -,.,-  _JL_.  La  AcofiravrPnwks  f«  Botanical  Memoirs'  [from  Mem.  Am.  Acad,
  of  Arts 

H.  iaponica  ( 
H 

implying,  consequently,  his  sense  of  the  imp
ortance  of  this  distinction. 

Brown  (/.  c.  p.  375) 

the  range  permitted  in  the  yet  more  important  particu
lar  of  the  structure  of  the  anthers 

*  p  24  +  Annales  des  Sciences  Naturelles,  4 
142. 

t  The  eWate  revolute  laterally-stigmatose  
style  of  Nytsa  recalls  that  of  some  HamameUde

* 
§ 
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With  respect  to  orders,  on  the  other  hand,  presenting  a  less  degree  of  complexity  in  the 
structure  of  the  flower,  a  resemblance  (to  say  the  least  of  it)  is  presented  to  us  between 
Ziqmdambar,  the  catkin-flowered  though  hermaphrodite  Corylopsis,  Distylium,  and 
Sycopsis,  and  the  Platanea?,  Ulmacece,  and  BetulinecB  *. 

The  number  of  species  at  present  known  which  may  be  referred  to  the  Hamamelidece 
I  reckon  at  from  26  to  30  (28).  These  are  grouped  under  13  genera,  hence  in  the  strik- 

ingly small  relative  proportion   of  about    2  or  2*3   species  to  a  genus.      Upon  the 
value  of  those  characters  which  have  been  considered  to  possess  a  generic  importance 
this  order,  I  may  observe  that,  from  the  important  bearing  which  it  appeared  to  have  in 
connexion  with  the  distribution  of  its  members,  I  have  endeavoured,  by  the  comparison 
and  dissection  of  various  species,  to  form  an  opinion,  although  with  a  view  chiefly 
to  determine  the  position  and  affinities,  &c.  of  Sycopsis.  Having  in  the  preceding  obser- 

vations alluded  to  some  of  these,  it  is  not  needful  here  to  enter  upon  this  point,  further 
than  to  observe  that  nearly  each  genus  is  characterized  by  marks  of  considerable  import- 

ance estimated  by  the  value  ordinarily  attached  to  them  in  other  Dicotyledonous  orders, 
and  might  only  from  special  considerations  which  I  think  we  are  not  yet  in  a  position  to 
decide  upon  be  deemed  of  less  than  generic  import. 

Coupled  with  a  regard  to  these  peculiar  intergeneric  relations  and  one  or  two  other 
concomitants,  which  I  shall  briefly  touch  upon,  a  consideration  of  the  geographical  distri- 

bution of  the  Ramamelidece  acquires  considerable  interest.  The  order  is  tolerably  widely 
dispersed ;  at  least,  there  occur  outlying  individuals  or  small  groups  far  removed  from 
what  may  be  regarded  as  being  at  the  present  period  their  focus.  None  of  the  species, 
however,  and,  with  one  or  two  exceptions,  none  of  the  genera,  present  in  themselves  a 
great  extension  of  area ;  on  the  other  hand,  not  a  few  of  the  genera  are,  so  far  as 
our  knowledge  extends,  very  unusually  restricted  in  this  respect,  although  from  our  very 
imperfect  acquaintance  with  the  botany  of  the  interior  of  Eastern  Asia,  probably  not  so 
remarkably  as  from  our  present  data  it  would  appear.  Dr.  Eoyle,  in  his  valuable 
'  Illustrations  of  the  Botany  of  the  Himalaya  f,'  calls  attention  to  the  wide  extension  of 
the  genus  Hamamelis ,  of  which  he  states  one  species  to  grow  in  China,  a  second  in  Peru, 
and  a  third  in  North  America.  Some  singular  mistake,  however,  must  have  here 
occurred,  no  species  of  this  genus,  nor,  to  my  knowledge,  of  the  order,  having  been  as 
yet  discovered  in  South  America,  and,  indeed,  the  question  as  to  the  propriety  of  retaining 
in  Hamamelis  the  Chinese  species  now  assigned  to  it  being  quite  open  to  doubt,  as  noted 
by  Eobert  Brown  in  his  paper  on  the  plants  of  Abel's  Journey  %. 

Dr.  Royle  would  appear  to  have  based  his  statement  upon  the  localities  given  in  the 
1th  vol.  of  the  « Prodromus,'  in  which  work  are  enumerated  three  species  of  Hamamelis H.  virgimca,  H.  persiea  (now  Parrottia),  and  H.  chinensis.     I  have  little  doubt  that, 
through  some  lapmts,  Peru  has  been  substituted  for  Persia.     The  distribution  of  the Hamamehdece  is  pretty  nearly  as  follows  ; 

•  Agardh  in  'Theoria  Syst.  Plant.'  p.  155,  says,  « Altingiace*  sunt Fothergilleis  fere  collateral  foimam  aliquau- 
T2ZX7rmh  Plat™7  COn8tituentes  "  «*  "  B«—****  sunt  evolutione  florum  Cornels,  Bruniaceis, 
Aratiaceis*  Kmznnhnr^i.9  km   «*,«i^.   *»  ' 

t 

Iff 

i 



MR.  D.  OLIVER  ON  SYCOPSIS,  A  NEW  GENUS  OF  HAMAMELIDE.E.  87 

6lu,u"^ 

In  Japan,  China,  and  the  Chinese  Islands,  there  are  9  species  belonging  to  7  genera 

Idquidambar,  Distylium,  Corylopsis,  Mama  m  el  is,  Eustigma,  Tetrathyria,  Ilhodole'w. 
(1*3 : 1).  Himalaya,  Khasia,  and  the  eastern  peninsula,  8  species  of  7  genora — Hquidam- 

bar,  Distylium,  Corylopsis,  Hamamelis,  Parrottia,  Bncklandia,  Sycopsis  (1*1  : 1).  ( I  in- 
clude here  an  undescribed  BucJclandia  (?),  of  which  I  find  specimens  destitute  of  flower  or 

fruit,  from  Malacca,  in  Griffith's  herbarium ;  Griffith,  from  his  MS.  attached  to  those,  con- 

sidered  them  as  belonging  probably  to  this  genus ;  the  woody  tissue  presents  the  charac- 

teristic disks  of  the  order.  An  imperfect  fruiting  specimen  of  probably  a  new  DistyHnah 

is  in  the  same  collection,  but  without  a  locality  \  this  I  pass  by.]  In  western  Asia,  Persia 

1  species  (Barrottia  persica),  and  Asia  Minor  1  (Idquidambar  orient<de),  both 

socially,  the  latter  over  a  very  limited  area.  In  the  Indian  Archipelago,  according  t<> 

Prof.  Miquel's  '  Flora  Indiae  Batavse*  '  are  2  species  of  1  genus  (Li  qui  dauber) ;  in  Mada- 
gascar 1  genus  (Bicoryphe),  containing,  according  to  Tulasnef,  from  5  to  6  species; 

South  Africa  1  genus  (Triclwcladus) ,  of,  say,  2  species;  North  America  (U.S.)  3  species, 

referred  to  3  genera  (Idquidambar,  Fothergilla,  Hamamelis). 

Prom  the  preponderating  number  of  genera  occurring  in  the  belt  extending  from  Japan 

through  China  to  the  Himalaya,  this  may  be  regarded  as  the  centre  of  the  order,— a 

circumstance  presenting  a  possible  significance  when  we  note  that  it  is  in  the  same  area 

there  remains  what,  with  some  considerable  show  of  reason,  may  be  accepted  as  perhaps 

the  oldest  type  of  Gymnospermous  structure  extant  in  the  isolated  genus  Salisb 

This  significance  is  enhanced  by  the  fact  that  the  Hamamelidece,  with  at  least  the  Conife- 

rous Gymnosperms,  are  alike  entirely  absent  from  the  Western  Indian  peninsula,  although, 

from  the  presence  of  species  in  the  Khasia  Hills,  the  Malay  peninsula,  and  Madagascar, 

there  is  no  reason  to  suppose  climatic  conditions  at  present  obtaining  necessarily  prevent 

their  extension  thither.  Viewed  in  connexion  with  the  important  hypotheses  advanced  by 

Messrs.  Darwin  and  "Wallace,  and,  in  reference  to  plant-distribution,  by  Dr.  Hooker, 

recollecting  the  peculiar  structure  of  the  prosenchyma  of  the  wood,  which  closely  resembles 

that  of  the  Coniferce  in  some  respects,  and  also  the  remarkable  relative  proportion  
of 

species  to  genera,  the  circumstances  above  noted  appear  of  interest,  and  with  other  
parallel 

+ 
+ 

which  may  no  doubt  be  correlated §,  are  calculated  to  assist  us  towar
ds 

of  some  of  the  most  important  problems  engaging  the  attention  of  botanists.  It  ma
y  be 

noted  that  the  Ilamamelide <b  are  absent  from  Australia,  the  Polynesian  Islands,  and 
 Sout  h 

America ;  nor  do  they  occur  in  North  America,  except  on  the  eastern  side  of  the
  Missis- 

sippi, the  botany  of  which  part,  as  has  been  observed  by  Dr.  Asa  Gray,  presents
  a  notable 

relationship  with  that  of  Japan. 

Mr.  Griffith  first  called  attention  to  the  peculiar  histological  charact
er  of  the  wood  of 

Bucklandia  populifolia,  which  attracted  his  attention  while  on  a  stay
  in  the  Khasia  Hills 

*    Vol.  i.  pp.  836,    1097.  +    L  C'  P'   142'  T    ̂     -rr      ,  ,«      ,.■ 

X  Consult  an  important  paper  on  Trigonocarpon,  &c.  in  Phil.  Tra
ns.  1855,  by  Dr.  J.  D.  Hooker  and  Mr.  Bmney. 

§  For  example,  that  of  the  anomalous  group  of  Calycanthece, 
 like  Hamamelis,  Japanese  and  North  American  and 

exhibiting,  as  noted  by  Prof.  Lindley  (Veg.  Kingd.  p.  54 1),  discoid
  markings  on  its  tissue.  These  markmgs  I  have 

seen  only  in  Calucanthus  occideatalil  and  Chimonanthus  fragrant  j 
 I  have  not  minutely  examined  then  character. 
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in  1835*.     From  an  examination  of  the  wood  of  this  species,  and  of  a  second  nndescribed 

Malayan  Bucklandia  (?) ,  of  Rhodoleia,  Trichocladus,  Hamamelis,  Sycopsis,  Eustigma, 

Distylium,  Co?ylopsis,  and  Liquidambar,  I  find  a  close  uniformity  throughout  in  respect 

to  its  minute  structure.     The  more  or  less  circular  and  faintly  defined  disks  of  the  often 

much  elongated  and  tolerably  thick- walled  prosenchyma  of  the  wood  are,  as  in  the  Coni- 

fer ce,  due  to  the  presence  of  minute  lenticular  cavities  between  the  adjoining  wood-cells : 

the  canals  traversing  the  secondary  layers  of  these  cells  are  opposed  on  each  side  to 

these  intercellular  spaces,  and  are  almost  invariably  elongated  laterally  in  a  direction 

transverse  or  oblique  to  the  axis  of  the  cell,  although  sometimes  nearly  circular  and 

very  minute,  and  then  in  all  respects  quite  similar  to  those  of  the  so-called  "  glandular 

markings  "  of  coniferous  woodf.     In  all  the  Hamamelide w  examined  I  have  found  a 

proportion  of  vessels  in  the  wood  fully  equal  to  that  obtaining  in  the  more  familiar  Dico- 

tyledonous structures;  in  some  (Corylopsis  for  example)  the  vessels  in  a  cross  section  of 

the  wood,  occupy  an  area  about  equal  to  that  of  the  other  tissues.     Generally  the  vessels 

are  transversely  barred.     The  medullary  rays  are  numerous  and  narrow,  consisting  of 

plates  of  but  one  cell  (though  often  of  two  or  three)  in  thickness.    In  the  present  state  of 

knowledge,  it  would  be  useless  to  speculate  on  the  purport  of  the  intercellular  spaces 

which  constitute  the  peculiarity  of  the  wood  of  these  plants ;  nor  can  we  indicate  how  far  an 

identity  of  structure  in  this  particular  alone  with  that  of  Gymnosperms  affords  a  ground 

for  the  notion  that,  possibly,  through  a  long-continued  series  of  widely  receding  diver- 
gences in  respect  to  all  the  reproductive  apparatus,  the  histological  character  of  the 

elementary  tissue  of  the  vegetative  organs  might  afford  a  contrasting  constancy. 

If,  however,  connecting  links  between  these  remarkably  different  groups  ever  existed, 

assuredly  none  now  remain.  If  the  tissue  characteristic  of  Gymnosperms  has  been 

rightly  designated  by  a  distinguished  naturalist  "the  highest  specialized  tissue  known  j" 
(I  presume,  on  the  ground  of  its  discoid  markings),  it  does  become  of  some  interest  to 

trace  a  close  approach  to  it  throughout  a  group  presenting  in  hardly  any  other  respect  a 
single  feature  in  common.  In  the  absence,  however,  of  vessels  from  the  dense  bundles  of 

prosenchyma  of  the  cone-bearing  Gymnosperms  (in  which  the  markings  are  especially  well 
developed),  although  their  r61e  is  almost  as  obscure  to  us  as  that  of  the  interspaces  of  the 

wood-cells,  I  should  scarcely  regard  this  tissue  as  offering,  in  its  structure,  a  higher 
measure  of  specialization  than  obtains  in  the  little  order  under  consideration. 

*  Private  Journals,  p.  4. 
t  In  some  Gymnosperms,  however,  the  canals  are  often  thus  elongated,  and  become  slit-like,  as  occurs  in  Callitris 

and  Araucaria  Bidwellii.     In  Salisburia  the  disks  are  irregularly  scattered  and  small. 
X  Dr.  Hooker  in  «  Essav  on  the  Flora  of  Australia '  n  v™ 
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EXPLANATION  OF  WOODCUTS. 

a.  Liquidambar  Altingia. 
1 
.  vertical,  2.  transverse  sections,  showing  the  lenticular  intercellular  

cavities, 

with  their  canals. 

b.  Trichocladus.     1  &  2.  vertical,  3.  transverse  sections 

c.  Corylopsis  Himclayana 

d.  Sycopsis  Griffithiana. 
Vertical  sections,  in  fig.  2  traversing  a  medullary  plate. 

Vertical  sections  of  wood-cells. 

DESCRIPTION  OP  THE  PLATE 

Tab.  VI II. 

Sycopsis  Griffithiana. — Natural  size. 

Fig.  1.  Young  3  flower,  nestled  in  a  slightly  hollowed 
 recess  exterior  to 

unexpanded  inflorescence. 

Fig.  2.    <?  flower,  with  subtending  bract ;  but  three  sta
mens  developed. 

Fig.  3.  The  same,  showing  obliquity  of  the  calyx. 

Fig.  4.  The  same,  laid  open. 

Fig.  5.  Rudimentary  stamen. 

Fig.  6.  Bifid  rudiment  of  pistil  from  3  flower. 

the  base  of  a  bract  of  the  yet 

7.  Glomerule  of  ?  flowers. Fig.  ..     

Fig.  8.  Single  <?,  with  lobes  of  the  calyx.,  tolerably
  perfect,  still  remaining 

Fig.  9.  Vertical  section  of  ?  flower. 

a 
VOL.  XXIII. 
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VII.   On  two  Tuberiform  Vegetable  Productions  from  Travaucore 

By  the  Rev.  M.  J.  Berkeley,  M.A.,  F.L.S. 

Read  May  3,  1860. 

IN  the  spring  of  the  year  1858  a  short  notice  was  read  of  some  remarkable  vegetable 

productions  from  China  *.  Two  similar  organisms  have  lately  been  transmitted  by  Dr. 

E.  J.  "Waring  of  Trevandrum,  Travancore,  to  Mr.  Hanbury,  who  has  kindly  entrusted 
them  to  me  for  examination.  Prepared  sections  accompanied  the  specimens,  and  I  have 

had  the  advantage  of  Mr.  Currey's  assistance  in  their  examination ;  after  all,  however, 

I  can  do  little  more  than  place  on  record  the  account  transmitted  to  Mr.  Hanbury. 

The  first,  called  in  the  Tamil  language  i_ 6o  <vy  lo rr /Tv  &>  o~  Puttu-manga,  a  name  which 

I  understand  may  be  translated  White-ant  Mango  or  White-ant  Fruit,  occurs  in  Travancore. 

The  following  history  of  it  was  sent  with  the  specimens  to  Mr.  Hanbury : — "  Three  weeks 

since,  I  had  occasion  to  open  the  floor  of  the  centre  room  of  my  house  for  the  purpose  of 

building  two  walls ;  and  on  digging  to  the  depth  of  three  feet  below  the  surface,  I  found 

several  holes  scooped  out  in  the  earth,  perfectly  smooth  and  circul  ar,  of  sufficient  size  to 

admit  a  man's  hand.  Hanging  down  from  the  sides  of  these  cavities  were  clusters  of  4, 5, 

6,  or  10  of  the  accompanying  fruits,  of  various  sizes  and  shapes.  On  showing  them  to  the 

native  practitioners,  they  eagerly  took  possession  of  the  greater  number,  calling  them  by  the 

name  of  Puttu-manga,  and  stating  that  they  were  found,  though  but  rarely,  under  the 

foundations  of  old  buildings,  and  that  they  were  formed  or  produced  by  the  white  ants. 

They  likewise  stated  that  they  were  highly  valued  for  medicinal  purposes.  The  cavities 

above  alluded  to  are  doubtless  the  chambers  or  galleries  formed  by  the  white  ants/' 

They  look  at  first  sight  extremely  like  some  neat  variety  of  Xylaria  polymorph',  with  a 

slender  stem  and  pointed  barren  apex.  There  are,  however,  no  perithecia  beneath  the 

jet-black  cuticle ;  and  the  structure  is  not  delicately  filamentous,  as  in  Xylaria.  On  the 

contrary,  the  mass  consists  of  very  irregular,  swollen,  and  sometimes  constricted,  more  or 

less  anastomosing,  and  more  or  less  densely  compacted  threads.  Towards  the  margin  the 

substance  is  firm,  but  looser  towards  the  centre,  so  that  the  individual  threads  easily 

separate.  The  structure  in  some  respects  resembles  that  of  Pachjma ;  but  there  is  no 

indication  of  the  threads  having  undergone  any  chemical  change.  I  should  say  that  it  is 

certainly  not  the  root  of  any  Phamogam,  but  of  a  fungous  character,  though  it  does  not 

exactly  agree  in  structure  with  any  thing  that  I  know.  Notwithstanding  som
e  little 

esemblance,  it  cannot,  I  think,  be  associated  with  Pachyma  Cocos ;  and  therefore,
  if  it 

be  desirable  to  give  so  very  doubtful  a  production  a  name,  it  may  be  called  Sole? 

x 

stipitatum,  Berk.   &  Curr.     It  is  distinguishable  at  once  by  the  stem  and  the  shinin 
J3 

*  Journ.  of  the  Proceedings  of  the  Linnean  Society,  vol.  iii.  (1859)  Botany,  p.  102.
 2 
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The  total  absence  of  veins  and  different  texture  forbid  its black  continuous  cuticle, 

junction  with  Mylitta. 

The  second  production,  also  sent  by  Dr.  Waring  to  Mr.  Hanbury  from  Travancore,  is 

known  by  the  name  of  Carom-pallagum,  which  may  be  rendered  Black  Fallagum,  Pal- 

lagum  signifying  a  medicinal  substance.  It  is  dug  from  the  chalk-beds  in  the  mountains 

which  separate  Travancore  from  Tinnivelly.  The  hill  people,  who  bring  it  occasionally 

into  Trevandrum  for  sale,  state  that  it  is  the  root  of  a  small  plant  with  a  red  flower 

is  much  esteemed  by  the  native  doctors  for  various  complaints. It 

The  account,  however,  which  the  natives  give  of  its  origin  is  evidently  wrong ;  for  it 

cannot  be  pretended  that,  like  P achy  ma,  it  may  be  a  peculiar  state  of  the  root  of  some 

Phsenogam.  Its  structure  is  in  fact  very  like  that  of  Mylitta  australis ;  and  though  there 

is  a  slight  difference  in  the  outer  coat,  it  is  probably  the  same  thing  with  the  Mylitta  of 

China,  known  under  the  name  of  Jjity-wan,  and  to  which  Horaninow  has  given  the  name 

of  Mylitta  lapidescens  ('  Catalogus  Medicamentorum  Sinensium,'  Petropoli,  1856,  p.  34). 

The  specimens,  indeed,  are  not  so  much  advanced  as  those  of  the  Luy-wan,  so  that  the 

peculiar  sacs  are  few  and  only  partially  developed ;  but  there  is  no  doubt  that  the  struc- 
ture of  the  two  is  identical. 
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VIII.  Remarks  on  Sclerotium  stipitatum,  Berk,  et  Cupr^,  Pachyina  Cocos,  Fries,  and 

similar  productions.     By  Frederick  Currey,  Esq.,  M.A.,  F.B.S.,  F.L.S.,  and 
Daniel  Hanbtjry,  Esq.,  F.L.S. 

Read  May  3,  1860. 

W  E  have  investigated  with  some  attention  the  nature  of  the  body  to  which,  in  the  pre- 

ceding paper,  Mr.  Berkeley  has  given  the  name  of  Sclerotium  stipitatum,  and  have  com- 

pared it  with  the  other  tnberiform  bodies  described  by  him  in  a  former  paper  published  in 

the  3rd  volume  of  the  Journal  of  this  Society.  These  other  bodies  are,  Bach  y  ma  Cocos,  Fries 

(the  Be-foo-ling  of  the  Chinese) ;  the  substance  called  in  China  Choo-ling ;  and  Professor 

Horaninow's  Mylitta  lapidescens.  We  have  thought  that  a  few  additional  remarks,  ac- 
companied  by  figures  of  the  specimens  and  of  their  microscopic  structure,  may  facilitate 

future  inquiries,  which  are  much  needed  in  order  to  arrive  at  a  satisfactory  conclusion  as 

to  the  nature  of  these  anomalous  productions. 

And  first  with  regard  to  Sclerotium  stipitatum.  PL  IX.  figs.  1,  2,  and  3  represent  the 

only  three  specimens  which  have  hitherto  reached  this  country,  drawn  to  their  natural 

size.  "We  are  quite  of  Mr.  Berkeley's  opinion,  that  they  are  of  a  fungoid  nature, 
although  it  is  impossible  to  speculate  as  to  what  the  perfect  state  may  be.  Several 

hard,  shapeless,  fungoid  bodies,  the  nature  of  which  was  long  misunderstood,  have  been 

found  to  produce,  under  favourable  circumstances,  perfect  fungi  of  well-known  and  very 

diverse  genera.  The  tuber  from  which  Beziza  tuberosa  is  ultimately  produced  was  sup- 

posed by  Hedwig  to  be  a  dried  Anemone  root ;  and  the  true  nature  of  the  common  Ergot 

of  Rye  was  quite  unknown  until  Tulasne  called  attention  to  the  fact  that  it  consists  only 

of  compact  mycelium,  which,  under  particular  treatment,  may  always  be  made  to  produce 

a  species  of  Cordyceps, — an  observation  which  has  since  been  verified  by  Mr.  Berkeley  and 

other  mycologists.  There  is  a  black,  cylindrical,  fungoid  body  found  in  the  interior  of 

the  stems  of  rushes,  long  known  by  the  name  of  Sclerotium  roseum,  which  has  lately  been 

found  to  give  rise  in  the  spring  of  the  year  to  a  species  of  Beziza,  a  description  of  which 

will  be  found  in  the  1st  volume  of  the  Journal  of  this  Society*.  This  Sclerotium  has  also 

been  treated  successfully  under  cultivation :  a  specimen  was  gathered  last  November,  and 

kept  during  the  winter  under  the  requisite  conditions  of  moisture ;  and  in  the  first  week 

in  April  the  Beziza  appeared,  a  few  days  only  before  its  occurrence  in  its  native  habitat. 

"We  think  it  not  improbable  that  Sclerotium  stipitatum  might  be  treated  so  as  to  induce 
it  to  perfect  its  fructification ;  and  we  have  some  hope  of  procuring  a  further  supply  of 

specimens  from  India,  to  enable  us  to  institute  the  necessary  experiments.  The  specimens 

hitherto  received,  besides  being  only  three  in  number,  were  destined  by  their  sender,  Dr. 

On  a  new  Species  of  Pekiza,  being  the  full  development  of  Sclerotiumr  oseum,  Kneiff."  by  F.Currey,  Esq.,  F.L.S. 
%     f« 

(op 
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Waring,  for  the  Museum  of  the  Pharmaceutical  Society.  PL  IX.  fig.  4  represents  a  thin 
section  of  the  white  inner  substance  of  the  Sclerotium,  taken  from  near  the  circumference. 

The  threads  are  of  very  irregular  shape,  and  hardly  similar  in  any  two  sections ;  but  their 

general  nature  may  be  seen  from  the  figure  just  referred  to. 

2.  1?  achy  ma  Cocos,  Pries.  The  variety  of  names  which  this  remarkable  substance  has 

received,  renders  a  list  of  its  synonyms  not  undesirable ;  we  therefore  subjoin  one  which, 

with  the  needful  references,  will,  we  believe,  be  found  nearly,  if  not  quite,  complete. 

Pachyma  Cocos,  Fries,  Syst.  Mycologicum,  vol.  ii.  (1822)  p.  242,  vol.  iii.  (1829)  p.  223 ;  Elenchus  Fungo- 
rum,  vol.  ii.  p.  39.  Oken,  Lehrbuch  d.  Naturgeschichte,  2ter  Theil,  Botanik,  2te  Abtheil.  lte  Halfte 

(1825),  p.  93.     Tulasne,  Fungi  hypogaei,  p.  197. 

P.  solidum,  Oken,  Lehrbuch  d.  Naturgeschichte  (I.  c),  p.  93. 

P.  Pinetorum,  Horaninow,  in  Tatarinov,  Catal.  Medicamentorum  Sinensium  (Petrop.  1856,  8 vo),  pp.  2-23. 
P.  Conifer  arum,  Horaninow  in  litt. 

Sclerotium  Cocos,  Schweinitz,  Synopsis  Fungorum  Carolina  superioris,  in  Act.  Societatis  Naturae  Scruta- 
torum  Lipsiensis,  torn.  i.  (1822)  p.  56.  i 

Lycoperdon  cervinum,  Walter,  Flora  Caroliniana  (1788),  p.  262. 

L.  solidum,  Gronovius,  Flora  Virginica  (1762),  p.  176.    Macbride,  Linn.  Trans,  vol.xii.  (1818)  p.  368. 

Tubera  Terra  maxima,  externe  pulla  et  scabra,  intus  Candida,  Gronovius,  Flora  Virginica  (1743),  pars  ii. 

p.  205. 

Indian  Bread  or  Tuckahoe  M.  J.  B.  in  Gardeners'  Chronicle,  16  Dec.  1848. 
Pefo  Urn,  Cleyer,  Specimen  Medicinae  Sinicae  (1682),  Med.  Simp.  No.  189. 

{Fuh-ling  vel  Foo-ling),  Pun-tsaou-kang-muh,cap.  xxxvii.  sect.  4  (cum  icone). 

Pine  specimens  of  this  production,  received  many  years  since  from  Dr.  Macbride  of 

South  Carolina,  and  described  by  him  in  the  12th  volume  of  the  *  Linnean  Transactions,' 
under  the  name  of  Lycoperdon  solidum,  are  to  be  seen  in  the  Museum  of  the  Society ; 
and  one  of  the  most  characteristic  of  these  specimens  is  represented  in  PL  X.  fig.  5. 
PI.  X.  fig.  6  represents  a  longitudinal  section  of  a  very  similar  specimen,  and  is  in- 

teresting as  exhibiting  very  completely  the  manner  in  which  the  root  has  been  affected 

by  the  Pachyma.     Dr.  Macbride  states  that  the  Pachyma  originates  between  the  wood 
and  bark  of  living  roots,  that  it  gradually  detaches  the  bark,  while  it  spreads  round  the 
wood  and  converts  it  into  a  substance  similar  to  itself.     The  present  section,  however, 
exhibits  an  intermediate  condition ;  for,  although  the  bark  is  detached  and  the  Pachyma 
interpolated  between  it  and  the  wood,  a  great  part  of  the  wood  itself  is  but  little  affected. 
The  portion  referred  to  by  the  letter  a  retains  its  natural  colour  and  appearance ;  and 
when  examined  in  section  under  the  microscope,  is  found  to  consist  of  healthy  woody 
tissue  in  an  almost  perfect  state.     This  portion,  when  looked  at  with  a  lens,  or  even  with 
the  naked  eye,  may  be  seen  to  be  traversed  by  narrow  longitudinal  white  streaks,  which 
the  microscope  shows  to  be  very  similar  in  composition  to  the  part  marked  b,  next  de- 

scribed.    This  part  (b)  to  the  naked  eye  looks  like  wood  of  a  very  pale  colour,  but  it 
presents  a  totally  different  appearance  under  the  microscope.    It  consists  of  what  appears 
to  be  a  mass  of  mycelium,  the  threads  of  which  have  forced  their  way  through  the  sub- 

stance of  the  wood  in  every  direction,  separating  the  cells  and  converting  them  into  irre- 
gularly shaped  bodies  of  a  highly  refractive  nature,  having  a  good  deal  the  appearance  of 
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starch-granules,  but  without  any  concentric  markings,  and  exhibiting  no  reaction  with 
iodine.  A  section  of  this  portion  is  shown  in  PL  IX.  fig.  7.  The  remaining  parts  of  the 

specimen,  marked  c  and  d,  and  which  constitute  the  main  portion  of  the  Pachyma,  bear  a 

general  resemblance,  when  seen  under  the  microscope,  to  the  section  shown  in  fig.  7 ;  but 

the  component  bodies  vary  more  in  size,  and  many  of  them  attain  larger  dimensions :  the 

mycelium  also  is  far  less  plentiful.  A  reference  to  PI.  IX.  fig.  8  will  show  the  form  of  a  few  of 

the  latter  bodies,  a  combination  of  which  with  tissue,  such  as  that  shown  in  fig.  7,  constitutes 

the  mass  of  the  Pachyma.  We  entertain  no  doubt  that  the  bodies  shown  in  PI.  IX.  iii^.  8 

are  of  the  same  nature  as  those  in  PL  IX.  fig.  7;  i.  e.  they  are  wood-colls,  in  a  more  advanced 

state  of  disease  and  distortion.  If  it  is  washed  to  examine  the  threads  or  mycelium  separately 

from  the  substance  of  the  Pachyma,  it  may  be  done  by  selecting  a  specimen  such  as  that 

shown  in  PL  X.  fig.  9,  in  which  the  substance  is  traversed  by  cracks.  It  will  then  be  seen 

that  (at  least  in  some  specimens)  the  opposite  walls  of  the  cracks  are  united  by  masses  of 

white  woolly  fibres;  and  by  taking  a  small  quantity  of  the  wool  in  forceps,  and  placii 

it  under  the  microscope,  it  will  be  seen  to  consist  exclusively  of  delicate  threads  entirely 

free  from  the  irregularly  shaped  starchy-looking  bodies  forming  the  mass  of  the  Pa- 

chyma.  These  threads  are  similar  to  those  in  PL  IX.  fig.  7,  and  are,  we  suspect,  of  fungoid 

origin;  and  although  we  see  no  reason  to  doubt  that  the  Pachyma  is  in  the  main  (as  has 

been  long  supposed)  only  an  altered  state  of  the  root  of  the  tree,  we  think  it  highly  pro- 

bable that  that  altered  state  is  the  effect  of  fungoid  disease,  and  that  all  the  threads  alxn 

alluded  to  may  be  the  mycelium  to  which  the  disease  is  due.  The  section  shown  in  PL  -\ . 

fig.  6  exhibits  at  one  end,  at  the  points  e,  a  brown  dusty  mass,  formed  by  the  disintegra- 

tion of  the  inner  bark.  The  greater  part  of  the  interior  of  this  specimen  is  of  a  dirty  brown 

colour,  produced  by  a  copious  admixture  of  the  particles  of  the  bark  with  the  substance 

of  the  Pachyma,  which  latter  is  not  so  pure  and  white  as  is  usually  the  case. 

3.  Choo-ling,  Berkeley,  Journal  of  Proceedings  of  Linn.  Soc.  vol.  iii.  (1859)  Botany, 

p.  102. 

Chu  Urn,  Cleyer,  Specimen  Medicina?  Sinicae  (1682),  Med.  Simp.  No.  207- 

Czzu-lin,  Tatarinov,  Catal.  Medicamentorum  Sinensium  (Petrop.  1856),  p.  17- 

&L  (Choo-ling),  Pun-tsaou-kang-muh,  cap.  xxxvii.  sect.  4  (cum 
 icone). 

?  Hoelen,  Rumph.  Herb.  Amb.  xi.  p.  123. 

PI.  IX.  figs  10-13  represent  specimens  of  this  production,  as  to  w
hich  wc  have  little  to  add 

to  Mr.  Berkeley's  account  {ut  supra).  No  botanical  name  has  yet  be
en  proposed  for  it, 

which,  in  the  uncertain^  that  exists  respecting  its  origin  and
  nature,  is  not  to  lie 

regretted.  Its  microscopic  structure  is  similar  to  that  of  Pachy
,na  Cocos ;  but  the  threads 

by  which  its  substance  is  traversed  are  much  more  interwo
ven  and  more  branched,  being 

in  fact  almost  reticulate :  they  have  not  the  appearance  of  being  the  mycelium  of  any 

fungus.  We  observe  the  same  irregularly  shaped  bodies  
as  in  the  Pachyma ;  but  their 

dimensions,  as  remarked  by  Mr.  Berkeley,  are  smaller :  like  the  Pachyma,  they  are  not 

rendered  blue  by  iodine.     In  one  or  two  specimens  w
e  have  noticed  an  abundance  of 

doubly  pyramidal  crystals,  and  we  have  also  obser
ved  that  the  substance  of  the  interior 

is  much  more  toueh  and  leathery  than  in  Pachynw,  which
  latter  is  m  fact  easily  puh  e- 
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rizable.  The  specimens  of  Choo-Ung  vary  much  in  size  as  well  as  in  form.  The  largest  we 

have  (and  which  is  drawn  in  PI.  IX.  fig.  10)  weighs  481  grains,  and  the  smallest  15  grains ; 

the  average  of  46  specimens  is  86  grains.  All  exhibit  a  thin,  black,  more  or  less  shrivelled 

cuticle,  closely  investing  the  uniform,  corky,  cream-coloured  substance  of  which  the  mass 
of  the  tuber  consists. 

4.  Mylitta  lapidescens, 

(Petrop.  1856),  p.  34. 

Horaninow,  in  Tatarinov,  Catal.  Medicamentorum  Sinensium 

Medicinae  Sinicee  (1682),  Med.  Simp.  No.  227 

|*  ̂fo-  {Luy-wan),  Pun-tsaou-kang-muh,  cap.  xxxvii.  sect.  4  (cum 

5>£F5LJDLjn-av)B>lJD  Carom-pallaguin. * 

The  fourth  tuberiform  substance  to  which  we  have  alluded  is  that  named  by  Horaninow 

Mylitta  lapidescens.  Specimens  of  this  production,  both  from  India  and  China,  are  drawn 

in  PI.  IX.  figs.  14-17.  In  a  dry  state  they  are  extremely  hard,  so  much  so  that,  in  the 

case  of  the  Indian  specimens,  they  might  easily  be  supposed  at  first  sight  to  be  some  stony 

substance  from  the  chalk-beds  out  of  which  they  are  dug.  There  can  be  no  doubt,  how- 

ever, of  their  vegetable  nature,  and  but  little,  we  think,  as  to  their  affinity  with  the 

hypogseous  fungi.  Although  no  trace  of  fruit  is  discernible,  the  inner  substance  is  marked 

with  veins,  and  a  microscopic  section  shows  the  division  of  the  tissue  into  areola  similar 

to  that  exhibited  by  the  hypogseous  fungi.  It  is  not  easy  to  say  whether  it  is  truly  of 

parasitic  growth,  though  the  natives  of  India  assert  it  to  be  so.  It  will  be  seen,  by 

referring  to  PL  IX.  fig.  15,  that  the  specimen  there  represented  has  a  small  root-like  ex- 
crescence on  the  left-hand  side ;  and  this  excrescence,  of  which  we  have  examined  sections, 

is  certainly  of  woody  structure,  although  we  are  unable  to  say  to  what  plant  it  belongs. 

Out  of  fifty  Chinese  specimens,  however,  only  four  exhibit  these  roots,  which  it  is  possible 

may  be  of  accidental  occurrence.  The  largest  of  these  specimens  weighs  106  grains,  and 

the  smallest  5  grains,  the  average  weight  of  50  being  24*6  grains.  The  largest  Indian 
specimen  weighs  268  grains. 

We  are  informed  by  Dr.  Waring  that  the  native  Indian  name,  Carom-pallagtim,  means 

literally,  Slack  pallagtim,  pallagwm  signifying  a  medicinal  substance.    Our  specimens 
all grey brown  rather  than  black ;  but  the  wrinkles  on  the  surface,  which  are  very 

It  is 

minute  and  which  cannot  be  seen  clearly  without  a  lens,  are  of  a  very  dark  colour, 

possible  that  the  specimens,  when  moist  and  fresh,  may  be  of  a  darker  colour  than  when 

in  the  hard  and  dry  condition  in  which  they  reach  this  country.  We  think  it  hardly 

probable  that  the  dry  specimens  in  our  possession  should  be  brought  to  fructify,  although 

the  instance  of  Ergot  of  Bye  producing  fruit  after  having  been  baked  in  an  oven  shows 

that  fungi  may  undergo  a  good  deal  of  hard  treatment  without  losing  their  vitality. 

We  are  experimenting  with  the  Mylitta ;  and  if  we  succeed  in  causing  it  to  produce 
fruit,  we  shall  not  fail  to  report  the  result. 
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EXPLANATION  OF  PLATES. 

Plates  IX.  &  X. 

Figs,  1,  2,  3.  Specimens  of  Sclerotium  stipitatum,  Bk.  &  Curr.,  natural  size. 

Fig.  4.  Thin  section  of  the  inner  substance  of  Sclerotium  stipitatum  highly  magnified. 

Fig.  5.  Specimen  of  P  achy  ma  Cocos,  Fr.,  in  the  Linnean  Society's  herbarium,  natural  size. 
Fig.  6.  Longitudinal  section  of  another  specimen  in  the  same  herbarium. 

Figs.  7  &  8.  Thin  sections  of  portions  of  the  latter  specimen,  highly  magnified. 

Fig.  9.  Portion  of  another  specimen  of  P.  Cocos  in  the  Linnean  Society's  herbarium,  showing  cracks  in 
the  substance,  the  walls  of  which  cracks  are  united  by  woolly  fibres. 

Figs.  10-13.   Specimens  of  Choo-ling,  natural  size. 

Figs.  14-17-  Specimens  of  Mylitta  lapidescens,  Horan.,  natural  size. 
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IX.  On  some  New  Zealcmd  Verrucariae.     By  Charles  KxreHT,  Esq.,  F.L.S. 

Read  February  16th,  1860. 

THE  following   paper  contains  a  description  of  certain  corticolous  Lichens  of  New 

Zealand,  accompanied  by  figures  of  the  spores. 

The  size  of  the  spores  of  the  same  Lichen  is  found  to  vary  within  certain  limits. 

Those  contained  in  the  ascus  are  frequently  much  smaller  than  some  of  the  loose  spores 

found  solitary  on  the  field  of  the  microscope.  Spores  of  a  brown  colour  when  mature,  are 

of  a  lighter  colour,  or  even  diaphanous,  when  young.  The  septa  are  not  always  visible 

until  after  the  spores  are  perfectly  mature ;  frequently  the  number  of  the  septa  is  fewer  in 

the  young  spore. 

A.  Sporce  uniseptatce. 

1.  Verrucaria  mintjtella  ;   thallo  tenui,  cinereo,  lgevigato,  effuso ;  peritheciis  made- 

factis  immersis,  siccis  innatis,  minutissimis,  confertis,  integris,  globosis ;  ascis  ob- 

longo-ellipticis,  sporas  luteolas  clavatas  foventibus.    Matrix  non  mutatur. 

Pl.  XL  fig.  1.  Spores  magnified. 

2.  V.  bintjcleolata  ;   thallo  brunneo,  effuso ;   peritheciis  parvis,  superficialibus,  dinii- 

diatis,  basi  patente ;   ascis  longis,  cylindricis,  sporas  brunneas  uniseptatas  binucl
eo- 

latas  obovatas  foventibus. 

Pl.  XI.  fig.  2.  Spores  magnified. 

3.  V.  epidermidis,  Ach.,  Schserer  Lich.  Helv.  Exs.  107, 108. 
Var cervmo 

defactis  thalli  epidermide  velatis,  basi  late  patente ;  sporis  o
bovatis,  cellula  supenore  majore,  mar 

gine  crassa 

Pl.  XL  fig.  3.  Spores  magnified. 

-punctift 
peritheciis  confertis,  siccis  prominulis  tandem  plus  minu

s  super 

ficialibus,  dimidiatis,  basi  amplificata ;  sporis  obvatis.   
  Spor*  interdum  5-septat*,  fiufara. 

Pl*  XL  fig.  4.  Spores  magnified* 

4.  V.   magnospoba  ;    thallo  atro-cinerascente,  contiguo,
  effuso,   linea  nigra  limitato 

ascis 
peritheciis  nudis,  magnis,  margins  dealbato  ci

nctis,  dimidiatis,  basi  patente 

elayatis :    snoris  maximis,  tandem  leviter  brunneis,  in  med
xo  constnetxs,  margme spons 

duplici  hyalino 

Pl.  XI.  fig.  5.  Spores  magnified. 

B.  Spores  triseptata. 5.  V.  nitida,  Schrad. 

Var.  a.  pseudo-nitidella ;  thallo  ferrugineo,  effuso ;  peritheciis  parv 

Pl.  XI.  fig.  6.  Spores  magnified. 2 
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6.    V.  GLABKATA,  Ach. 

Var.  a.  thallo  albo  aut  cerino,  nunc  diffracto  nunc  contiguo,  effuso  v.  punctiunculis  nigris  limitato ; 

peritheciis  magnis,  interdum  thalli  epidermide  plus  minus  velatis,  demum  denudatis,  hemisphaericis, 

arcus  basi  nigra.      Matrix  valde  mutatur.     Crusta  maculis  pallidis  non  aspergitur. 

Pl.  XL  fig.  7-  Spores  magnified. 

Var.  £.  cinereo-alba ;   thallo  membranaceo,  cinereo-albo,  contiguo,  lineis  nigris  flexuosis  limitato  (?) ; 

peritheciis  parvis,  prima  setate  crusta  obtectis,  hemisphaericis,  arcus  basi  nigra ;  sporis  biserialibus. 
Matrix  valde  mutatur* 

Var.  7.  deprimens;  thallo  cinereo,  effuso;  peritheciis integris  v.  dimidiatis.     Sporas  interdum  uni-  bisep- 

tatae,  loculo  superiore  multoties  majore. 

Pl.  XL  fig.  8.  Spores  magnified. 

Var..  8.  homalisma ;  thallo  fusco-luteo,   effuso,  laevigata  ;  apotheciis  maximis,  applanatissimis,  integris, 

late  patentibus.    Matrix  nonnihil  mutatur.  Crusta  maculis  pallidis  non  aspergitur. 

Pl.  XL  fig.  9.  Spores  magnified. 

C.  Spores  multicellulosm  vel  muricatce. 

7.  V.  moniliformis  ;  thallo  olivaceo,  effuso,  ingequabili ;  peritheciis  integris,  innatis  v. 
super  ficialibus,  basi  patente,   nueleo   subgloboso  fulvo ;    ascis  cylindricis ;     sporis 
7-septatis,  bruuneis,  ellipticis,  nucleolis  sa3pe  moniliformibus. 

Pl.  XL  fig.  10.  Spores  magnified. 

8.  V.  deliqttescens  ;    thallo  fulvo,   effuso,  glabro;    peritheciis   thalli  epidermide  plus 
minus  velatis,  integris,  crassis,  basi  patente ;  sporis  subcurvis,  10-nucleolatis  v.  uni- 
septatis,  brunneis  ;   nucleolis  elliptic o-lenticularibus,  ssepe  deliquescentibus. 

Pl.  XI.  fig.  11.  Spores  magnified. 

9.  V 
pyrenastroides  ;   thallo  luteo  aut  griseo,  effuso;    peritheciis  integris,  connuen- 

tibus,   thalli  epidermide  plus  minus  velatis,  demum  denudatis,  ostiolis  distinctis 
areola  pallida  cinctis ;    sporis  oblongo-ellipticis,  maguis,  brunneis,  multicellulosis, 
8-10-annulatis,  annulis  quadrate  cellulosis. 

Pl.  XI.  fig. 12.  Spores  magnified. 

10.  V.  cellulosa  ;  thallo  olivaceo,  effuso ;  peritheciis  minutissimis,  integris,  cellulosis, 
superficialibus,  11  ucleo  fuligineo ;  ascis  subrotundis,  sporas  magnas  oblongo-elliptieas 
biseriales  brunneas  muricatas  foventibus. 

Pl.  XI.  fig.  13.  Spores  magnified. 

11.  V.  Hatjltaini;  thallo  olivaceo  vel  ochraceo,  insequabili,  effuso;  peritheciis  minutis- 
simis, madefactis  immersis,  dimidiatis,  nueleo  globoso;  ascis  clavatis,  sporas  sub- 

clavatas  muricatas  magnas  foventibus.    Matrix  non  mutatur. 
Pl.  XI.  fig.  14.  Spores  magnified. 
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X.  Contributions  to  the  Lichenogr  aphia  of  New  Zealand ;  being  an  account  jecith  figures,  of 

some  new  species  of  G-raphideae  and  allied  Lichens.  /By  Chas.  Knight,  Esq.,  F.L.S . 
Auditor- General  of  New  Zealand ;  and  W.  Mitten,  Esq.,  A.L.H. 

Read  April  19th,  1860. 

1  HE  following  enumeration  of  the  species  of  Graphidea?,  additional  to  the  Flora  of  N  e\v 

Zealand,  includes  some  very  curious  tropical  forms,  as  well  as  a  proposed  new  genus  for 

the  reception  of  two  nearly  allied  Lichens  which  do  not  appear  to  correspond  with  any  of 

the  numerous  genera  with  which  this  group  seems  overburdened.  Great  difficulty,  how- 

ever, attends  the  investigation  of  these  obscure  plants ;  and  much  more  seems  yet  required 

to  be  known  of  the  tropical  forms,  before  the  genera,  as  at  present  constituted,  can  be 

considered  as  more  than  arbitrary  divisions. 

Opegrapha,  Ach 
0.  varia,  Pers. 

Hab.  On  trees,  Auckland. 

The  following  forms  have  been  observed  : 

1.  Thallus  olive-brown ;  apothecia  superficial,  slender ;  rima  a  mere  chink ;  spores  5-9- sep- 

tate, measuring  from  0*0003  to  0*00115  of  an  inch. 

Pl.  XI.  fig.  15.     a.  sections  of  the  apothecium ;  b.  thecae  •  c.  spores. 

2.  Thallus  olive-brown  tending  to  grey ;  apothecia  more  or  less  immersed  when  moist, 

the  margin  separating  in  the  middle ;  spores  4-5-septate,  measuring  from  0*00024  to 
0*0009  of  an  inch. 

Pl.  XI.  fig.  16.     a.  section  of  thallus  and  apothecium;  b.  theca;  c.  spores. 

3.  Thallus  dusky-grey ;  apothecia  immersed  when  moistened,  oblong,  open ;  spores  3-4- 

septate,  measuring  from  0*00025  to  0*0007  of  an  inch. 

Pl.  XI.  fig.  17.     a.  section  of  thallus  and  apothecium;  b.  spores. 

The  form  2  closely  resembles  the  O.  varia  ysly.  tridens,  Schaer.  Lich.  Hclv.  Exsic.  So.  98. 

In  all  essential  particulars  the  New  Zealand  forms  agree  with  the  European. 

O.  cinerea,  Knight  &  Mitten.  Thallus  ashy-grey,  pulverulent,  sometimes  obsolete ; 
 apo- 

thecia superficial,  simple,  oblong,  straight  or  curved,  closed ;  spores  brown,  3-septate, 

sometimes  1-septate,  and  then  contracted  in  the  middle,  frequently  mural,  
measuring 

from  0*00025  to  0*00075  of  an  inch. 
Hab 

The  short  thick  closed  apothecia  readily  distinguish  this  species  from  the  prece
ding. 

Pl.  XL  fig.  18.     a.  sections  of  apothecia ;  b.  thecae ;  c.  spores,  in  which  the  di
fferent  degrees  of  septation 

are  seen* 



102  KNIGHT  AND  MITTEN  ON  NEW   ZEALAND  LICHENS. 

O.  prominula,  K.  &  M.   Thallus  white,  uneven  or  minutely  warty,  moderately  thick,  its 

substance  containing  extensive  patches  of  green  round  gonidia ;  apothecia  superficial, 

crowded,  subparallel  or  disposed  in  all  directions,  straight  or  sometimes  curved,  closed ; 

spores  elliptical  or  oblong,  7-septate,  measuring  from  0*00015  to  0-0008  of  an  inch. 
Hab.  On  trees,  Auckland. 

This  species  resembles  O.  varia ;  but  the  crust  is  more  even  and  whiter,  and  the  apothecia 

for  the  most  part  entirely  closed  by  the  more  prominent  border  of  the  perithecium. 

Pl.  XI.  fig.  19.    a.  section  of  thallus  and  apothecia ;  b.  theca ;    c.  spores. 

Graphis,  Ach. 

G.  confinis,  K.  &  M.    Thallus  cream-coloured  or  grey ;  apothecia  immersed,  elongate, 

wavy,  sometimes  branched  or  forked,  the  ends  acute,  closed  by  the  inflexed  perithecial 

margin ;  perithecium  entire  below,  or  dimidiate ;  spores  6-8-septate,  intermediate 

spaces  transversely  oval,  measuring  from  0*00034  to  00011  of  an  inch. 
Hab.  On  the  bark  of  trees,  Auckland. 

The  paler  thallus  and  narrower  and  thicker  border  of  the  perithecium  easily  distinguish 

this  from  the  Graphis  scripta,  Ach.,  with  which  it  most  nearly  agrees  in  the  form  of  its 

spores,  but  from  which  it  differs  in  the  generally  entire  perithecium  (which  is  also  closed 

above),  and,  as  it  would  appear,  in  the  smaller  size  of  the  entire  plant. 

Pl.  XI.  fig.  20.   «.  section  of  the  thallus  and  apothecia;  b.  theca  containing  spores. 

Fissurina,  Fee. 

F .  rxsmiosA,  K.  &  M.    Thallus  thick,  uneven,  warty,  dull  green,  brownish  when  dry ; 

apothecia  crowded,  simple  or  branched,  deeply  immersed  in  the  thallodal  warts,  closed, 

their  lips  slightly  paler ;  spores  in  a  single  series,  oval  or  obovate,  yellow,  before  ma- 
turity with  a  broad  hyaline  margin,  measuring  from  000035  to  0*0007  of  an  inch. 

Hab.  On  the  bark  of  trees,  Auckland. 

1  ii  the  dried  state  the  thallus  is  of  a  dull  brownish  colour,  and  it  appears  to  be  surrounded 

by  a  narrow  black  border.  The  apothecia,  which  are  quite  undistinguishable  from  the 

thallus  by  the  naked  eye,  appear,  when  magnified,  to  be  but  fissures ;  in  the  more  per- 
fectly developed  ones  there  is  seen  to  be  a  slightly  paler  margin,  sunk  below  the  surface  of 

the  thallus,  representing  the  lips  of  the  lirella ;  a  transverse  section  shows  no  trace  of  a 

perithecium,  beyond  a  dark  spot  in  the  interior  of  the  substance  of  the  margin  of  the 
fissure.    The  thalamium  is  opaline,  the  epithecium  brown. 

Pl.  XII.  fig.  21.     a.  section  of  thallus  and  apothecium;  b.  thecae  ;  c.  spores. 

F.  INQUINATA,  K.  &  M.    Thallus  cartilaginous,  polished,  ashy-grey  or  brown,  uneven ; 
apothecia  deeply  immersed,  elongate,  wandering,  variously  branched  and  wavy,  narrow, 
almost  covered  by  the  darkened  border  of  the  thallus ;  spores  oblong  or  obovate,  yel- 

low, 3-4-septate,  with  a  narrow  hyaline  margin,  measuring  from  000040  to  0*00084 of  an  inch. 

Pl.  XII.  fig.  22.     a.  section  of  thallus  and  anothecium:  A.  theo*  •  *.  snnrp 
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A  browner- coloured  species  than  the  last,  the  thallus  less  warty,  and  the  apothecia  in- 
distinctly marked  out  to  the  naked  eye  by  a  stained  line ;  when  magnified,  there  is  no- 

thing, beyond  the  fissure,  to  be  seen  of  the  epithecium ;  on  making  a  transverse  section,  it 
becomes  evident  that  the  stained  appearance  surrounding  the  fissure  is  due  to  the  almost 
black  traces  of  the  sides  of  the  perithecium  imbedded  in  the  thallus,  more  evident  in 
some  examples  than  in  others.  The  thalamium  is  opaline,  considerably  dilated  below, 
and  the  epithecium  deep  brown.     This  species  very  closely  resembles  F.  nitkla,  Mont., 
and  may  be  a  form  of  that  species ;  but  the  spores  could  not  be  found  in  an  authentic 
specimen. 

Platygrapha,  Nyl. 

P.  micrqsticta,  K.  &  M.  Thallus  dusky  grey ;  apothecia  round  or  oblong,  flexuose,  simple 
or  branched,  broader  at  one  end,  ends  rounded ;  epithecium  dark  brown ;  hypothecimn 

black;  spores  fastigiate,  fusiform,  3-septate,  measuring  from  O00010  to  0*00140  of an  inch. 

Hab.  On  bark,  Auckland. 

Thallus  everywhere  covered  at  equal  distances  by  the  apothecia,  which  to  the  naked  eye 
resemble  minute  black  specks. 

Pl.  XII.  fig.  23.      a.  section  of  thallus  and  apothecium ;  b.  theca;   c.  spores;  d.  apothecium  as  seen 
from  above. 

P.  inconspicua,  K.  &  M.   Thallus  brown,  with  a  slight  lilac  tinge  when  dry ;  apothecia 
very  minute,  roundish  or  oblong,  with  one  end  acuminate,  immersed ;  hypothecium 

black ;  epithecium  contracted,  blackish-brown ;  spores  fastigiate,  not  ?  septate,  fusi- 

form, measuring  from  0-00120  to  0*00175  of  an  inch. 
Hab.  On  bark,  Auckland. 

This  species  seems  remarkable  for  a  dull  lilac-brown  colour.  The  apothecia  are  quite 

invisible  to  the  naked  eye,  and  when  magnified  resemble  black  dots.  The  spores  appear 
to  be  without  any  trace  of  septa. 

Pl.  XII.  fig.  24.     a.  section  of  thallus  and  apothecia;  b.  theca;  c.  spore. 

P.  TUMedtjla,  K.  &  M.     Thallus  dark  yellowish-brown,  somewhat  swollen  around  the 

elongate  curved  or  short  apothecia ;  epithecium  flat,  irregular,  bistre,  defined  by  a 

very  narrow  dark  line ;  hypothecium  brownish-black ;  spores  fastigiate,  fusiform, 

measuring  from  0*0001  to  0-0014  of  an  inch. 
Hab.  On  bark,  Auckland. 

The  colour  of  the  thaUus  in  the  dried  state  resembles  that  of  Lecidea  paramenia.  The 

apothecia  are  conspicuous  to  the  naked  eye,  and  are  very  irregular  in  their  form  and  size. 

The  spores,  like  those  of  the  preceding  species,  have  no  septa. 

Pl.  XII.  fig.  25.     a.  section  of  thallus  and  apothecium;  b.  theca;  c.  spores;  d.  apothecia  as  seen  from above. 
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P.  occulta,  K.  &  M.     Thallus  reddish-brown,  obscure,  apothecia  irregularly  branched, 

subradiate,  angular,  edges  torn ;  thallodal  margin  raised,  powdery  white ;  epithecium 

flat,  blackish-brown;  hypothecium  black;    spores  fastigiate,  fusiform,  4?-septate> 

measuring  from  0-00005  to  0*00160  of  an  inch 
Hah 

Thallus  very  obscure,  scarcely  evident,  and  apothecia  quite  imperceptible  to  the  naked 

eye.     This  species  agrees  with  the  preceding  ones  in  the  arrangement  of  its  spores. 

Pl.  XII.  fig.  26.   a.  section  of  thallus  and  apothecium;  b.  theca;  c.  spore;  d.  apothecium  as  seen  from  above. 

Plagiographis,  new  genus. 

Thallus  very  thin,  obscure  (hypophleode  ?) ;  apothecia  elongate  rimaeform,  surrounded  by  a  perithecium 

which  is  covered  by  the  thallus,  connivent  above,  and  divaricated  and  oblique  below ;  hypothecium  free ; 

thecse  pyriform  ;  spores  bilocular. 

P.  devia,  K.  &  M.     Thallus  smooth,  thin,  yellow  or  grey ;  apothecia  blackish  brown, 

elongate,  flexuose  or  branched,  here  and  there  contracted,  thallodal  margin  very 

thin,  at  length  erect ;  epithecium  nearly  covered  by  the  walls  of  the  perithecium, 

dark-coloured;  spores  contracted  in  the  middle,  1-septate,  upper  cell  the  larger, 

measuring  from  0*00030  to  0*00065  of  an  inch. 
Hub.  On  smooth  bark,  Auckland. 

Apothecia  externally  like  small  black  specks ;  when  magnified,  they  appear  as  long  or 

short  almost  closed  lirellse ;  on  making  a  vertical  section,  they  are  seen  to  have  on  each 

side  a  black  wall  of  perithecium  immediately  beneath  the  surface  of  the  thallus,  extending 

a  considerable  distance  in  its  substance  away  from  the  epithecium,  and  leaving  the  lower 

part  of  the  thalamium  and  its  base  entirely  free.  At  first  sight,  the  appearance  of  this 
species  is  entirely  that  of  an  Arthonia. 

Pl.  XII.  fig.  27.    a.  section  of  thallus  and  apothecia;  b.  thecae;  c.  spores. 

P.  rubric  A,  K.  &  M.     Thallus  corneous,  polished,  red  or  reddish  brown ;   apothecium 
round,  oblong,  or  elongate  and  curved,  without  any  thallodal  margin,  blackish-brown, 

slightly  prominent,  open ;  perithecium  extending  far  under  the  thallus ;  spores  1-sep- 
tate, measuring  from  0*00020  to  0*00053  of  an  inch. 

Hab.  On  smooth  bark,  Auckland. 

Similar  to  the  preceding  species,  but  with  a  differently  coloured  thallus  and  open  apo- 
thecia, which  in  a  vertical  section  exhibit  the  dark-brown  perithecial  walls  extending  far 

under  the  thallus  on  each  side,  and,  as  in  the  other  species,  leaving  the  lower  part  of  the 
thalamium  entirely  free. 

Pl.  XII.  fig.  28.  a.  section  of  the  thallus  and  apothecium,  with  a  portion  of  the  bark  beneath;  b.  thecae 
and  spores ;  c.  apothecium  as  seen  from  above. 

Arthonia,  Ach 

A.  lobulata,  K.  &M.   Thallus  ochreous  or  grey;  apothecia  angular,  lobed  or  subradiate 
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plane,  margin  denned  by  a  narrow  line,  deep-brown,  almost  black ;  spores  1-septate, 
oblong,  light  yellow,  measuring  from  0*0002  to  0*0006  of  an  inch. 

Hab.  On  bark,  Auckland. 

Pl.  XII.  fig.  29.     a.  section  of  the  thallus  and  apothecium;  b.  theca;  c.  apothecia  as  seen  from  above. 

This  species  differs  from  the  following  in  its  clavate  thecae.  In  the  other  New  Zealand 
species  they  are  turbinate  or  pyriform,  and  the  spores  disarranged.  In  A.  I  if  rid  a  Ach.,  the 

spores  are  one-septate,  measuring  from  0*00018  to  0*00050  of  an  inch ;  but  the  apothecium roundish  and  convex  above 

A 
indistixcta,  K.  &  M.     Thallus  grey,  thin ;    apothecia  irregularly  elongato-oblong 
simple  or  branched,  margin  ragged  and  obscure ;  epithecium  greyish-black,  convex 

spores  3-septate,  oblong,  constricted  in  the  middle,  terminal  cells  much  the  smallest 

light  yellow,  measuring  from  0*0004  to  0*0010  of  an  inch. 
Hab.  On  bark,  Auckland. 

The  apothecia  to  the  naked  eye  resemble  small  black  specks ;  when  magnified,  thev 
appear  at  their  margins  to  fade  into  the  thallus. 

Pl.  XII.  fig.  30.    a.  section  of  thallus  and  apothecium;  b.  theca;  c.  spores;  d.  apothecium  as  seen  from above. 

A.  albida,  K.  &  M.  Thallus  white  or  dull  white,  smooth ;  apothecia  prominent,  irregu- 

larly lobed  or  angular,  with  a  thin  erect  thallodal  margin ;  epithecium  lilac-brown, 
pulverulent;  hypothecium  pale,  but  a  black  spot  sometimes  present  at  its  sides; 

spores  3-septate,  obovate,  yellow,  upper  cell  the  largest. 
Hab.  On  smooth  bark,  Auckland. 

Thallus  nearly  white,  fading  away  at  the  margin  like  the  mycelium  of  a  fungus ;  apo- 
thecia evenly  dispersed  over  the  thallus,  of  a  dull  lilac-brown.  In  general  appearance 

this  species  resembles  A.  cinnabarina,  "Wallr. ;  but  the  apothecia  are  smaller,  and  there 
is  no  trace  of  the  red  exudation.  A.  cinereo-pruinosa,  Schaer.  (A.  biformis),  Lich.  Helv. 

Exsic.  No.  251,  has  roundish  or  irregularly  oblong,  not  angular  apothecia,  and  the  spores 

reddish-brown,  measuring  from  0*00020  to  0*00052  of  an  inch. 

Pl.  XII.  ng.  31.   a.  section  of  the  thallus  and  apothecium ;  b.  theca ;  c.  spores  j  d.  outline  of  the  apothecium 
as  seen  from  above. 

A.  ramtjlosa,  K.  &  M.     Thallus  dull  white,  verv  thin;  apothecia  superficial,  black,  with 

a  dark-brown  base  and  sides,  much  branched,  bordered  by  a  narrow  undulating  line ; 

spores  3-septate,  oblong  or  obovate,  brown,  upper  cell  the  largest,  measuring  from 
0-00020  to  0-0001-5  of  an  inch. 

Hab.  On  wood,  Auckland. 

Apothecia  more  branched  than  those  of  A.  astroidea,  Ach.,  and  more  prominent. 

pL.  XII.  fig.  32.  a.  section  of  the  thallus  and  apothecium;  b.  theca;  c.  outline  of  the  apothecium  as  seen from  above. 
VOL.  XXIII P 
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A.  ampliata,  K.  &  M.     Thallus  grey,  apothecia  scattered  or  arranged  in  a  somewhat 
parallel  manner,  roundish  or  oblong,  partially  veiled  by  the  ruptured  thallus,  blackish- 
brown ;  spores  brown,  5-6-septate,  the  upper  cell  much  the  largest,  the  adjoining  and 
sometimes  all  the  other  cells  divided  by  a  longitudinal  septum,  measuring  from 
0-0005  to  0-0013  of  an  inch. 

Hub.  On  bark,  Auckland. 

Thallus  an  inch  or  more  in  diameter,  thickly  covered  with  the  black-looking  rather 
large  apothecia.  Opegrapha  atra,  y.  obscura,  Schser.  Lich.  Helv.  No.  517,  which  has  also 

5-6-septate  spores,  is  distinguished  by  its  ochreous  thallus  and  small  yellow  spores,  mea 
t* 

surmg  from  0-00025  to  0*00065  of  an  inch,  having  their  upper  cell  of  the  same  size  as the  lower. 

Pl.  XII.  fig.  33.     a.  section  of  thallus  and  apothecium;  b.  theca;  c.  spore. 

A.  kigro-cincta,  K.  &  M.     Thallus  moderately  thick,  light  brown  or  dull  white,  edged 
by  a  dark  line ;  apothecia  superficial,  simple,  irregular,  roundish,  oblong,  bent  or 
curved,  one  end  larger,  blackish-brown ;  spores  obovate,  4-septate,  light  yellow,  mea- 

suring from  0-00030  to  0-00084  of  an  inch. 
flab.  On  bark,  Auckland. 

In  a  dried  state,  the  thallus  is  of  a  whitish-brown  colour  with  a  tinge  of  lilac,  the  dark 
margin  wide  and  very  evident ;  it  appears  to  form  patches  of  an  inch  or  more  in  diameter. 
1  he  apothecia  are  thinly  scattered,  their  internal  substance  brown ;  there  is  no  dark  mar- ginal line  as  in  most  of  the  allied  species. 
Pl.  XII.  fig.  34.    a.  section  of  thallus  and  apothecium  ;  b.  spores. 

Collema,  Ach 

C.  OOKTiGimM,  K.  &  M.     Thallus  obscure  green  (when  dry,  black),  consisting  of  tufted complicate  lobes  containing  moniliform  green  filaments ;  apothecia  small,  close 
together,  arising  just  within  the  margin  of  the  thallus,  and  projecting  beyond  it,  pale brown ;  spores  ellipsoid,  multilocular,  measuring  from  0-0003  to  0-0008  of  an  inch. Hab.  On  wood,  New  Zealand. 

The  aspect  of  this  species  in  the  dried  state  is  at  first  sight  very  similar  to  that  of *•*•••  wnplwria,  De  Cand. ;  but  on  being  moistened,  it  immediately  becomes  evident 
^  ~°?  SmaU  ap°theCia  arise  fr0m  Just  ™thin  «w  edge  of  the  erect  or  ascend- 

Ach    I Z      v \    '1  C;mPUcate  thallus-     In  *».  too,  it  resembles  Collema  mhrophylUm, Ach.,  but  ls  dtstmct  from  that  species  in  its  differently  lobed  thallus. 

t"al8;83et  rf  thaUUS  ("atUra!.8iZe) ;  »•  P°rti<>n  «f  «-ll™  WM,  apothecium  in  section  ;  e.  theca  and 
pcuciuiiyses:  a.  snore  :   p   mnm    fA^  hl.   i.  /•____      .*  ' 

liform 
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XI.  The  Nervous  System  of  the  Asteridae ;  with  observations  on  the  Structure  of  then 
Organs  of  Sense,  and  remarks  on  the  Reproduction  of  lost  Rays.     By  Henry  S. 
Wilson,  M.D.,  Junior  Demonstrator  of  Anatomy  in  the  University  of  Edinburgh. 
Communicated  by  Thomas  Anderson,  M.D.,  F.L.S. 

Read  June  7th,  1860. 

COMPARATIVE  anatomists  have  hitherto  adhered  very  closely  to  Tiedemann's  de- 
scription of  the  nervous  system  of  the  Asteridae.  Muller  was  the  first  to  point  out  certain 

errors  in  his  description,  and  to  substitute  for  it  a  more  perfect  anatomical  arrangement, 
although  he  did  not  enter  into  a  minute  detail  of  the  nerve-centres. 

In  the  month  of  June  1858,  I  submitted  to  the  Senatus  Academicus  of  the  University 
of  Edinburgh,  as  my  graduation  thesis,  "Observations  on  the  Nervous  System  of 

Asterias,"  which  I  had  made,  from  time  to  time,  during  the  preceding  year.  Since  that 
date  I  have  investigated  the  subject  anew,  and  considerably  extended  my  observations. 

Dr.  Haeckel,  in  Von  Siebold  und  Kdlliker's  '  Zeitschrift  fur  Wissenschaftliche  Zoologie' 
ot  December  1859,  published  some  observations  on  the  eye-spots  of  Astropecten  aurantiacus, 
Asteracanthion  glacialis,  and  Asteriscus  verruculatus,  in  which  he  incorporated  some 
remarks  on  the  microscopic  characters  of  the  nerve-cords  ending  in  these  eye-spots. The 

ystem  consists,  in  Asterias  and  other  Echinodermata,  of  a  perioral 

irom  which,  opposite  each  ambulacral  groove,  nerve-cords  pass  along  the  ventral  surface of  the 

ay 

Ihe  ambulacral  nerve-cords  are,  as  stated  by  Muller,  connected  to  each  other  by  inter- 

ambulacral  cords, — the  latter  forming,  as  a  whole,  a  more  or  less  perfect  ring  according 
to  the  number  of  rays  the  animal  may  possess.     Thus,  in  the  5-rayed  starfishes  the  ring 
becomes  pentagonal,  whilst  in  the  13-rayed,  it  is  almost  circular.     The  ambulacral  cord 

Begins,  in  Asterias,  with  a  ganglionic  enlargement,  which  rests  upon  the  first  two  or 
tnree  of  the  long  series  of  vertebrae  forming  the  ambulacral  groove.     This  ganglion  con- 

sists of  a  cluster  of  nerve-cells,  principally  unipolar,  whose  filaments  pass  off  obliquely 
rom  either  side  along  each  interambulacral  cord,  and  mesially  along  the  ambulacral  cord, 
ner  nerve-fibres  may  occasionally  be  seen  running  diagonally  across,  to  the  space  be- 

ween  the  rays,  and  then  disappearing,  probably  to  supply  the  viscera.     The  cord  alon^ 
he  ambulacral  groove  is  simply  a  continuation  in  structure  of  the  ganglion  itself.     It 
consists  of  unipolar  nerve-cells,  arranged  along  the  mesial  plane  of  the  groove,  and  ly 

& 

immediately  beneath  the  integument,  between  the  two  central  rows  of  feet.  Bipolar 
nerve-cells  may  occasionally  be  seen,  though  they  are  proportionately  few.     The  fibres 
rom  the  cells  pass,  some  longitudinally  with  the  cord,  others  laterally  to  either  side, 
probably  to  supply  the  suckers,  while  a  third  set  run  vertically  upwards  (supposing 
ae  animal  in   its   normal  position,  with  the  mouth  downwards)   through  the  inter- p2 
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vertebral  spaces,  most  likely  to  be  distributed  to  the  vesicles  of  the  feet  and  the  peritoneal 

covering  of  the  csecal  chamber. 

The  nerve-cord  terminates  at  the  distal  end  or  point  of  the  ray,  in  a  bulbous  swelling 

coloured  with  different  shades  of  red  pigment  and  forming  the  eye-spots.  Erom  the 

cells  lying  immediately  above  the  eye-bulb,  filaments  pass  more  or  less  obliquely  down- 

wards to  the  pigment-masses  of  the  eye,  termed  cones  by  Haeckel.  These  eye- spots,  as 

Haeckel  has  pointed  out,  consist  of  pigment-cones,  each  containing  a  globular  lens,  and 

having  their  bases  directed  towards  the  cornea. 

Though  the  nerve-cells  do  not  apparently  pass  beyond  the  eye-spot,  yet  a  great  number 

of  their  filaments  extend  further,  to  a  curious  contractile  organ  resembling,  in  many 

points,  one  of  the  suckers,  and,  most  probably,  performing  the  function  of  a  tactile  organ. 

The  root  of  the  eye-bulb  rests  upon  the  base  of  this  tactile  organ,  and  can  thereby  be 

moved  about  tolerably  freely. 

The  nerve-cords,  connecting  the  ganglia,  are  about  half  the  thickness  of  the  ambulacral 

cords,  these  latter  splitting  into  two  pretty  equal  portions.  They  lie  in  close  proximity  to 

the  vascular  perioral  ring  connected  with  the  heart.  Nerve-cells  are  found  in  them,  though 

it  is  difficult  to  detect  the  relation  of  these  to  the  filaments.  Some  of  these  filaments 

pass  towards  the  mouth,  while  others  are  directed  outwards.  These  nerve-cords  are  con- 

sidered by  Tvliiller  as  simply  the  connective  media,  by  means  of  which  the  motions  and 

actions  of  the  animal  are  harmonized.  He  supports  this  view  by  stating  that  those  Star- 

fishes which  break  themselves  to  pieces  on  being  handled,  may  be  prevented  from  doing 
so  if  these  cords  are  snipped  through  with  a  pair  of  scissors. 

The  above  is  a  general  view  of  the  nervous  system  of  the  Asteridse.  We  now  proceed 
to  consider  in  detail  the  species  examined. 

1.  Solaster  papposa. 

This  species  is  the  best-adapted  for  making  a  microscopic  examination,  because  it  pre- 
sents the  most  simple  structure.  Unfortunately,  however,  it  cannot  be  preserved  long 

alive  in  confinement,  as  it  soon  dyes  the  water  with  its  pigment. 

The  ambulacral  cord  is  easily  reached,  lying  in  the  wide  ambulacral  groove,  and  flanked 

on  either  side  by  the  single  rows  of  comparatively  thick  suckers.  The  vertebrae  forming 

the  groove  for  the  nerve- cord  and  feet  are  few  in  proportion,  widely  separated,  and  but 
loosely  connected  with  one  another.  On  a  transverse  section  of  the  ray,  they  appear  as 
broad,  irregular-shaped,  calcareous  plates,  resting  against  one  another  along  a  certain 
extent  of  their  internal  margins  *.  Tor  convenience  of  description  we  may  divide  each 

plate  into  a  vertical  portion  extending  from  x  to  <?,  and  an  oblique  from  x  to  d.  The  ver- 
tical portions  are  not  equally  in  contact  throughout  their  extent,  but  diverge  above,  owing 

to  the  bevelling  off  of  their  margins.  The  triangular  space  thus  formed  is  filled  up  by 
fibrous  tissue,  which,  for  distinction,  may  be  termed  the  superior  ligament  ic).  The 
oblique  portions  of  the  plates  pass  off  laterally  more  or  less  widely  from  each  other 
according  to  the  condition  of  the  animal.     Its  ventral  nianrin,  or  that  turned  towards 

*  See  Plate  XIII.  fig.  1. 
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the  ambulacral  groove,  presents  near  its  upper  part  a  quadrilateral  tubercle  (a),  which 

gives  attachment  to  connective  fibrous  tissue.  This  tissue  stretches  across  from  one  side 

to  the  other,  like  a  ligament,  enclosing  between  itself  and  the  vertical  portion  a  trian- 

gular space,  which  lodges  the  water-vessel  {b)  for  the  supply  of  the  vesicles  {i  j).  We  may 
term  it  the  inferior  ligament. 

Both  in  the  superior  and  inferior  ligaments,  in  addition  to  the  oonnect  ive  tissue,  fusiform 

nucleated  cells  may  be  seen  imbedded  amongst  flat  riband-shaped  fibres  *.  These  struct  1 1 res 

are  undoubtedly  contractile,  performing  the  function  of  muscle;  for  by  the  contraction 

of  the  inferior  ligament  the  animal  can  adduct  its  divergent  plates,  and  thus  diminish 

the  width  of  the  ambulacral  groove,  and  by  a  similar  action  of  the  superior  ligament  an 

opposite  result  is  produced.  It  is  evidently  for  this  purpose  that  the  upper  margins  of 

the  vertebral  plates  are  bevelled  so  as  to  recede  from  each  other.  And,  though  the  supe- 

rior muscle  acts  under  great  mechanical  disadvantage  (the  fulcrum  of  the  lever  x  d 

being  at  a  x\  yet  a  very  small  amount  of  requisite  contraction  compensates  for  this 

waste  of  power. 

The  margin  of  the  oblique  portion  of  the  plate,  below  the  inferior  ligament,  gives  attach- 

ment to  the  muscular  arrangement  of  the  sucker ;  and  its  surfaces  have  here  shallow  ver- 

tical  grooves  on  either  side,  for  the  passage  of  the  cylindrical  tubes  from  the  vesicles.  The 

latter  rest  on  the  dorsal  or  crecal  aspect  of  the  vertebrae.  To  the  inferior  extremity  of 

each  plate  is  articulated  a  large  rounded  calcareous  mass  f,  bearing  on  it  from  8  to  10 
mor 

spines  iff).     Connective  tissue,  of  the  same  nature  as  that  forming  the 
o 

ments,  binds,  capsule-like,  each  spine  to  the  rounded  mass,  and  these  to  the  vertebra. 

The  spines  are  moveable,  as  well  as  the  masses  on  which  they  rest,  and  serve  to  close  in 

the  ambulacral  groove.  They,  as  also  the  external  portion  of  the  plates,  are  covered  by 

the  integument,  there  being,  however,  little  more  than  cuticle  over  the  former.  The 

coecal  aspect  of  the  plates  is  invested  with  a  peritoneal  layer.  The  ambulacral  arches  thus 

formed  by  the  series  of  symmetrical  plates  do  not  rest  against  one  another  in  parallel 

vertical  planes,  but  incline  obliquely  towards  the  centre  of  the  body,  so  as  to  rest  on  its 

proximal  neighbour,  and,  in  turn,  be  overlapped  by  its  distal  one. 

The  ambulacral  cord  lies  between  the  inferior  ligament  and  the  integument  (g).  When 

examined  without  the  use  of  reagents,  it  is  found  to  consist  of  almost  homogeneous
  but 

finely  granular  nucleated  cells,  resting  upon  the  integument,  or  pendent  from  the 
 ligament, 

along  the  mesial  line.     They  lie  in  a  coarsely  granular  and  molecular  matrix,  an
d  in  a 

transverse  section  always  appear  unipolar. 

Their  filaments  have  the  double  contour  indicative  of  primitive  sheath  and 
 central  axis, 

and  are  equally  transparent  with  the  cells.  Some  of  them  may  be  seen  cross
ing  the  in- 

ferior ligament,  occupying  the  space  between  the  contiguous  arches,  and  passing  up
wards 

round  the  water-vessel  as  far  as  the  superior  ligament,  where  they  are  generall
y  lost  sight 

of.  Occasionally  I  have  detected  fibres  turning  round  the  upper  extremit
ies  of  the  plates  ; 

but  it  is  difficult  to  distinguish  these  from  the  fibres  of  the  ligament. 
 Many  filaments  run 

obliquely  through  the  substance  of  the  inferior  ligament,  diverging
  from  the  cells  towards 

the  vesicles.     Other  fibres  are  directed  transversely  outwards ;  but  I  have  not  been  able 

*  Plate  XIII.  fig.  2. 
t 
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to  determine  if  they  go  to  the  suckers.  On  examining,  however,  the  feet  while  the  animal 

is  in  motion,  a  delicate  streak,  more  transparent  than  the  surrounding  structure,  may  he 
seen,  which,  prohably,  is  the  nerve-filament  given  to  it. 

In  addition  to  the  filaments  already  enumerated,  very  delicate  fibres  may  be  observed 
passing  from  the  mass  of  cells  towards  the  integument.  I  have  not  yet  succeeded  in 
tracing  these  to  a  cell ;  but  should  they  prove  more  than  connective  tissue,  the  fact  would 

greatly  support  Professor  Goodsir's  hypothesis,  «  that  the  so-called  unipolar  nerve-cells 
are  in  reality  multipolar,  of  which  one  pole  is  an  ordinary  nerve-fibre,  while  the  others 
consist  of  much  more  delicate  and  slender  fibrils  *."  There  is  no  doubt  that  the  skin 
of  the  Solaster  is  exceedingly  sensitive— so  much  so,  that  gentle  irritation  of  any  part  will 
cause  the  suckers  to  be  extended  and  withdrawn  in  a  rapid  and  irregular  manner,  whereas 
the  slightest  wound  of  the  cord  itself  causes  their  instantaneous  contraction. 

When  the  animal  adducts  its  ambulacral  plates,  the  integument  covering  the  groove 
becomes  folded  into  a  ridge  and  carries  some  of  the  nerve-ceUs  along  with  it,  so  that  these 
appear  to  lie  in  the  fold  so  formed.  The  ridge  formed  by  the  folded  integument  has  a 
wavy  outline  given  to  it  by  the  row  of  suckers  on  either  side,  and  would  indicate  that  the 
skin  is  not  contractile  f.  By  reflecting  a  portion  of  this  fold,  and  spreading  it  carefully  on  a 
glass  slide  before  examining  it  with  the  microscope,  bipolar  nerve-cells  may  often  be  seen. 
I  have  not  as  yet  detected  any  in  a  vertical  section.  Their  filaments  run  either  obliquely 
outwards  or  in  the  direction  of  the  cord.     In  a  longitudinal  section  of  the  arm,  made  along 

centre  of  the  nerve-cord,  we  occasionally  succeed  in  obtaining  a  view  of  the  loneitudi 0     «,     y^y,     kjj.    ti^v    -i""& 

nal  arrangement  of  the  cells.  In  such  instances  we  often  notice  that  they  cluster  somewhat 
more  thickly  opposite  the  intervertebral  spaces,  much  in  the  same  manner  as  the  linearly 
arranged  ganglia  of  some  of  the  Articulate.  Nerve-cells  may  be  traced  along  the  whole 
length  of  the  cord,  as  far  as  the  upper  part  of  the  bulbous  enlargement  of  the  eye-spot. 

The  eye  of  the  Solaster  is  situated  on  the  under  surface  of  a  well-marked  peduncle,  which 
is  connected  by  its  root,  not  only  to  the  cord,  but  also  slightly  to  the  base  of  the  tactile  organ, 
from  which  it  projects  J.  It  is  very  mobile,  and  may  be  seen,  if  the  animal  is  examined 
with  a  lens  whilst  moving,  to  be,  to  a  great  extent,  the  means  of  turning  the  eye  laterally, 
upwards,  or  downwards.  These  movements  may  be  carefully  watched  in  the  Solaster,  as 
its  eye-bulb  is  comparatively  large,  free  of  protective  spines,  and  well  elevated  on  its 
peduncle.  On  turning  up  the  ray  so  as  to  expose  its  ambulacral  or  ventral  surface,  and 
removing,  with  the  assistance  of  a  dissecting-microscope,  all  the  suckers  around  the  eye, 
tlie  latter  appears  more  or  less  cylindrical,  with  its  longest  diameter  in  the  longitudinal direction  §.  

° 

The  bulb  rests  partly  on  the  inferior  ligament,  but  mainly  on  two  calcareous  masses  (e  e) 
set  swe  by  aide,  being  probably  a  coalescent  condition  of  the  ultimate  vertebra  (o  e),  thus united  for  protective  purposes.     These  masses  bear  on  then-  ventral  surfaces  and  distal 
^_  vTS!6  r°WS  °f  SpiaeS'  corresP°ndi°S  serially  with  those  already  described  in 
connexion  with  the  vertebral  plates.    These  spines  can  be  turned  inwards  by  the  animal, 

t  Tbt  foUUs l«CCtUreS  °\C°mV™™  *T.  by  Prof.  Goodsi,     Summer  of  1858. 
t  Plat  X  ,     I  rn  "  'he  tra,WerSe  **»  °f  *'  —  of  CriMla  oculata  in  Plate  XIV.  fiK.  1 . t     s 5 
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one  row  crossing  behind  the  other,  so  as  to  enclose  the  eye-bulb  and  the  tactile  o: 

separate  chambers.     Owing  to  their  being  inclined  towards  the  ray-point,  they  in  a  manner 
rest  against  their  distal  neighbour,  and  thus  conceal  from  view  the  organs  they  protect. 

In  profile,  the  part  of  the  bulb  covered  with  pigment  presents  a  convex  outline,  the 

convexity  being  greatest  towards  its  free  end,  so  as  to  give  it  the  appearance  of  an  irregu- 

larly convex  cylinder.  The  bulb  is,  in  addition,  slightly  bent  upon  itself  at  the  root  of 

the  peduncle,  so  as  to  face  towards  the  mouth  *. 

When  examined  microscopically,  these  eyes  have,  in  many  respects,  the  same  structure 

as  described  in  other  genera  by  Haeckel.  They  are  compound, — the  individual  eyes  con- 

sisting of  pigment-cones  whose  apices  are  directed  towards  the  centre  of  the  bull),  whilst 

their  bases  rest  against  the  transparent  cornea.  Their  arrangement  on  the  surface  of  the 

bulb  varies,  the  animal  seeming  to  have  the  power  of  separating  them  more  or  less  from 

each  other,  and  thus,  to  a  certain  extent,  altering  their  relative  positions.  Even  while 

the  Solaster  is  moving,  we  may  observe  these  cones  now  having  a  concentric  arrangement, 

and  now  placed  in  obliquely  transverse  lines  diverging  from  a  mesial  one.  This  curious 

fact  seems  to  depend  on  their  being  placed  in  lines  radiating  from  a  central  equator,  at 

more  or  less  equal  distances,  not  only  from  the  contiguous  eyes  in  the  same  radius,  but 

also  from  the  corresponding  ones  in  the  neighbouring  radii  t.  Accordingly,  if  the  animal 

decreases  the  distances  between  the  radii,  then  the  individual  eyes  appear  as  if  arranged 

transversely  | ;  but,  on  the  contrary,  if  all  the  eyes  in  the  different  radii  be  separated  from 

one  another,  the  convex  linear  arrangement  becomes  evident  §.  All  the  apices  arc,  how- 

ever, in  every  case,  directed,  as  Haeckel  remarked,  towards  a  mesial  longitudinal  line. 

The  whole  surface  of  the  bulb  is  not  equally  furnished  with  individual  eyes ;  for  at  its 

distal  or  free  extremity  there  is  a  triangular  central  portion  quite  free  from  these,  being 

only  sparingly  studded  with  pigment-points  || .  This  more  or  less  transparent  part  of  the 

bulb  gives  it  at  first  sight,  especially  when  examined  during  the  motion  of  the  animal,  a 

bifid  appearance.  Haeckel  remarked  an  absence  of  pigment-cones  in  the  same  position 

in  Asteracanthion  glacialls.  There  is  often  an  indentation  of  the  bulb  at  this  transparent 

free  end,  so  as  to  make  it  heart-shapedf .  The  individual  eyes  extend  laterally  quite  
round 

the  free  extremity  of  the  bulb,  and  may  be  found  even  on  the  upper  surface,  
which  rests 

against  the  tactile  organ.  From  what  has  been  said  it  is  evident  that  the  
eye  has  a  bila- 

teral arrangement ;  and  this  greatly  favours  the  supposition  that  the  nerve-cord  
is  also 

bilateral  or  double,  though  apparently  single. 

The  number  of  individual  eyes  varies  with  the  age  or  size  of  th
e  animal.  If  a  single 

eye  be  examined  with  a  higher  power,  it  is  found  to  consist  of
  a  cone  formed  of  minute 

nucleated  pigment- cells,  vermilion  in  colour  **.  Near  its  base
  is  imbedded  a  highly  re- 

fractive  globular  lens  (4).  In  the  Solaster,  the  cones  being  la
rge  and  their  bases  wide., 

the  lenses  present  a  very  beautiful  appearance,  like  transparent  
ova,  each  m  its  own  scar- 

let nest.  Those  cells  forming  the  border  of  the  base  of  the  cone  cur
ve  inwards,  so  as  to 

form  a  ring  (*),  well  seen  in  a  front  view,  which  rests  upon
  and  screens  the  margin  of  the 

lens.  This  is  admirably  likened  by  Haeckel  to  an  iris.  He  
also  mentions  that  the  pigment- 

Plate  XIII.  fig.  4.  f  Ibid-  %  8.  t  Ibid-  fig-  10-  §  «**'  fiS-  9' 
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cells  of  the  cone  become  elongated  towards  the  apex ;  but  in  this  species  I  conld  observe 

no  change  in  their  form  from  base  to  apex.  Several  of  these  were  lengthened ;  but  this  was 

evidently  the  result  of  injury.  On  the  addition  of  nitric  acid,  the  vermilion  of  the  cells 

becomes  first  purple,  then  passing  rapidly  into  blue  and  brown,  at  last  disappears  altogether, 

leaving  only  the  outline  of  the  cone  with  the  unaltered  lens  at  the  base.  By  reflected 

light  .the  individual  eyes  appear  as  opake  funnel-shaped  red  masses,  with  a  dark  pit-like 
centre  at  the  base. 

Although  Dr.  Haeckel  mentions  his  having  seen  nerve-cells  and  filaments  covering  the 

optic  bulb,  he  could  not  detect  the  connexion  between  tlie  cells  and  the  filaments,  nor  of 

the  latter  with  the  individual  eyes.  In  the  Solaster,  without  any  reagent,  the  nerve-cells 

may  occasionally  be  distinctly  seen,  lying  above  the  bulb  and  sending  filaments  to  the 

individual  eyes*.  I  have,  in  several  specimens,  traced  these  filaments  to  the  apices  of 

the  cones,  which  they  entered ;  their  ultimate  termination,  however,  still  remains  unde- 

cided.    Many  of  these  cells  are  bipolar,  one  pole  being  connected  with  a  cone,  and  the 

other  passing  longitudinally  towards  the  proximal  end  of  the  cord.     What  the  medium 

may  be  which  occupies  the  space  from  the  apex  of  the  cone  to  the  back  of  the  lens,  is  as 

yet  doubtful,  though  certainly  it  is  not  filled  with  pigment-cells.     The  intermediate  matrix, 

within  which  the  cones  are  imbedded,  consists  of  granules  at  the  base  and  centre  of  the 

bulb  (i.  e.  that  part  nearest  the  nerve-cells), — these  granules  becoming  smaller  the  closer 

they  approach  the  circumference,  so  that  around  the  bases  of  the  cones  it  is  finely 
molecular . 

The  bulb  is  covered  by  a  transparent  homogeneous  cornea,  whose  epithelium  consists 

of  very  minute  transparent  polygonal  cells  f.    That  it  is  a  modification  of  the  integument, 

easily  demonstrable  by  tracing,  in  profile,  the  rather  opake  granular  skin  along  the 

cord,  and  noticing,  at  the  base  of  the  bulb,  its  sudden  change  to  the  transparent  cornea, 
to  be  continued  as  such  over  the  eye-spot  %. 

The  curious  foot-like  projection,  extending  beyond  the  optic  bulb,  is  comparatively 
small  and  short  in  the  Solaster  §.  It  was  only  by  careful  dissection  that  I  was  enabled 
to  discover  it,  as  it  cannot  well  be  seen  when  the  animal  is  movinsr,  owins?  to  the  bunches  of 

O'   ~"~*o terminal  spines,  which  project  considerably  beyond  it.     Probably  the  large  size  and  mobi 

lity  of  the  optic  peduncle  may  account  for  the  poor  development  of  this  organ  in  the 
Solaster.  As  we  find  it  well  marked  in  TIraster  rubens,  I  will  describe  it  more  minutely 

when  treating  of  the  latter.  From  the  nerve-cells  lying  at  the  base  of  the  optic  bulb  some 
filaments  pass  to  the  roots  of  this  tactile  organ. 

The  ganglionic  enlargement  found  at  the  beginning  of  the  ambulacral  cord  is  or 
small  in  the  Solaster  || .  The  difficulty  experienced  in  removing  it  for  examination  has 

prevented  my  detecting,  as  yet,"  nerve-cells  in  its  structure.  The  same  arrangement  which 
guards  the  ambulacral  cord  also  protects  the  ganglion. 

The  interambulacral  cord  (/),  exceedingly  thin  and  delicate,  runs  close  by  the  side  of 
a  calcareous  mass  (d),  the  free  lower  surface  of  which  is  convex,  and  generally  supports 
twelve  club-shaped  spines.  These  masses  consist  of  two  pieces  placed  in  juxtaposition, 
and  each  having  six  spines.     They  are  modifications  of  those  already  described  as  sup- 

Plate  XIII.  fig.  u-         t  ibid.  fig. 7.  C&A.         %  Ibid>  fi    4>         §  Ibid 
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porting  the  vertebral  plates.  The  first  ambulacral  arch,  however,  does  not  rest  directly 

on  these,  there  being  between  them  two  intermediate  pieces  (b,  c),  which  are  each  con- 

nected to  the  corresponding  ones  of  the  opposite  side  by  fibrous  tissue  stretched  across. 

The  interambulacral  cord  either  lies  below  or  on  a  level  with  the  uppermost  of  these 

ligaments.     I  have  failed  to  find  nerve-cells  in  this  cord,  owing  to  its  extreme  delicacy. 

2.   Cribella  oc a lata. 

The  nervous  system  of  this  species  is  on  the  whole  very  distinct,  and  may  be  examined 

with  comparative  ease;  but  the  great  amount  of  pigment  deposited  in  the  integument 

renders  it  much  less  transparent  than  in  Solaster  papposa. 

The  ambulacral  cord  occupies  the  same  position  as  in  the  preceding  species,  lying 

between  the  integument  and  the  inferior  ligament*.  The  ambulacral  arches  do  not  pre- 

sent such  well-marked  angles  between  the  vertical  and  oblique  portions  of  thci  r  plates  {a  a) ; 

the  latter  are  therefore  less  irregular  in  form.  The  triangular  space  filled  up  by  the 

superior  muscle  (d)  is  well  marked;  but  the  fulcrum  {ax),  upon  which  the  plates  move 

as  levers,  is  not  so  extensive.  The  tubercles  {c  c),  giving  attachment  to  the  inferior  muscle 

on  each  side,  are  prominent.  The  muscle  itself  is  thick,  and  has  among  its  fibres  nume- 

rous fusiform  nucleated  cells.  The  water-vessel  (ft)  lies  upon  it.  The  vertebral  plates 

rest  on  two  calcareous  masses  {e,f)  on  each  side,  the  innermost  of  which  (<?)  is  rounded, 

and  gives  articulation  to  a  double  row  of  long  club-shaped  spines.  The  outer  mass  (/), 

more  or  less  triangular,  bears  on  its  inferior  surface  two  other  rounded  pieces.  Of  these, 

the  innermost  (V)  affords  attachment  to  spines.  The  edges  of  the  plates  are  comparatively 

thick,  but  with  their  intervertebral  spaces  of  less  width  than  in  the  Solaster.  Upon  the 

czecal  surface  rest  the  vesicles  {i  i)  ;  and  to  the  ambulacral  aspect  are  connected  the  mus- 

cles of  the  suckers  {k  k).  The  integument  (h)  covering  the  nerve-cord  is  highly  coloured 

by  a  dark  orange-red  pigment,  with  which,  when  seen  in  a  vertical  section,  the  clear  
nerve- 

structure  lying  immediately  above  forms  a  great  contrast.  The  same  deep  colour  persists 

in  the  integumentary  covering  of  the  plates  and  the  spines, 

The  nerve-cells  occupy  the  same  position,  and  present  an  appearance
  and  variations  in 

size  similar  to  those  in  the  Solaster.  The  nerve-filaments  resemble  
in  their  distribution 

the  corresponding  structure  in  the  Solaster.  The  delicate  fibrils  ra
diating  from  the  cen- 

tral nerve-mass  into  the  integument  are  here,  owing  probably  to  the  amount  of  p
igment, 

remarkably  distinct.  In  some  specimens,  where  the  integument  happe
ned  to  be  torn,  I 

observed  these  fibrils  terminate  in  a  rounded  nucleus  or  cellule-like  b
ody  t.  But  I  have 

failed,  in  this  case  as  in  the  other,  to  satisfy  myself  as  to  whether  th
ey  are  or  are  not 

connected  with  nerve-cells.     The  transparent  lines  or  streaks  on  the 
 suckers  are  also  very 

well  marked. 

The  nerve-cells  extend  as  far  as  the  optic  bulb.  When  th
e  animal  is  laid  on  its  dorsum 

and  the  point  of  the  ray  examined,  the  bulb  is  found  to  r
est  upon  calcareous  pieces,  simi- 

lar to  those  in  the  Solaster,  and  evidently  formed  of  the  coalesc
ed  ultimate  vertebral  arches. 

They  bear  a  great  number  of  spines,  which  are  much  shor
ter  than  those  of  the  neighbouring 

arches.     Indeed  the  spines  here  become  so  suddenly  short
,  that  the  ray-point  seems  at 

*  Plate  XIV.  fig.  l.ff 
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first  sight  as  if  tuber culated *  ;  and  it  is  owing  to  the  shortness  of  these  spines  that  the 

bulb  (b)  and  the  tactile  organ  (/)  are  very  easily  seen  when  the  animal  is  in  motion. ■ 

The  optic  bulb,  though  having  no  special  protective  spines,  is  nevertheless  covered  in 

by  those  connected  to  the  adjoining  vertebrae.  These  spines  are  very  much  tinged,  on  that 

side  next  to  the  eye-spot,  by  pigment  of  the  same  colour  as  that  of  the  eye  itself. 

The  bulb  is  not  so  distinctly  pedunculated,  nor  so  free  from  the  tactile  organs,  to  which 

it  is  connected  somewhat  higher  up  than  its  root  f .  It  is  altogether  much  smaller  in  size 

than  that  of  the  Solaster,  and  its  longitudinal  diameter  proportionately  greater  than  its 

transverse ;  so  that  its  shape  is  more  elongated  t  •    In  profile  it  is  generally  slightly  convex 

in  outline,  sometimes  almost  flat,  and  occasionally  even  saddle- shaped.     This  variable- 

ness  in  its  contour  seems  to  be  dependent  upon  the  position  of  the  tactile  organ  on  which 
it  rests. 

A  bird's-eye  view  of  the  surface  of  the  bulb  shows  the  arrangement  of  the  individual 
eyes  to  vary,  much  in  the  same  manner  as  in  the  Solaster ;  they  seem,  however,  to  be 

principally  distributed  in  obliquely  transverse  lines  diverging  from  a  mesial  one.  The 

longitudinal  division  of  the  bulb  into  two  lateral  portions  is  well  indicated  by  the  central 

series  of  individual  eyes.  The  two  last  divergent  lines  of  cones,  nearest  the  free  end  of  the 

bulb,  bound  a  clear  triangular  portion  studded  here  and  there  with  pigment-points. 

The  individual  cones,  smaller  than  those  of  the  other  species,  all  diverge  from  a  line 

which  bisects  longitudinally  the  ocular  mass.  The  pigment  is  more  of  a  carmine-red, 

and  the  nucleated  cells  containing  it  are  also  smaller  and  more  densely  grouped  around 

the  cone  §.  Nitric  acid  produces  effects  similar  to  those  already  described.  The  lens  (c) 

imbedded  in  the  base  of  each  cone  is  not  so  well  seen  in  the  Cribella,  owing  to  the  iris-like 

ring  greatly  concealing  it.  It  has  the  same  appearance  as  in  the  Solaster,  differing  only 

in  the  smallness  of  its  size.  Professor  Goodsir,  years  ago,  described  these  eyes  as  "  con- 

sisting of  a  red  cushion  with  pits  on  its  surface  ||."  This  appearance  is  especially  evident 
when  the  bulb  is  examined  by  reflected  light. 

Nerve-filaments  pass  into  the  apices  of  some  of  the  cones  ;  but  I  have  not  been  able  to 

trace  them  to  any  of  the  cells  %.  The  high  colour  of  the  integument  around  the  bulb 

prevents  the  subcutaneous  structures  being  seen  clearly  through  it.  Eor  the  same  reason, 

nothing  could  be  distinctly  made  out  regarding  the  matrix  surrounding  the  cones. 

The  tactile  organ  is  very  long,  and  projects  far  beyond  the  terminal  cluster  of  short 

spines  situated  at  the  ray-point**.  It  is  conical,  with  a  blunted  extremity,  not  very 
transparent,  and  orange-brown  in  colour.  If  a  young  specimen  be  placed  in  shallow 

water  and  watched  through  a  lens  whilst  it  is  moving,  the  tactile  organ  will  be  seen  pro- 
truded from  the  curved  end  of  the  ray,  and  bearing,  on  its  lower  aspect,  the  eye-spot.  By 

means  of  it  the  optic  bulb  can  be  turned  either  laterally  or  towards  the  centre  of  the  body. 
As  the  bulb  is  moved  from  one  side  to  the  other,  it  is  very  beautiful  to  notice  the  lens 
of  each  individual  eye  reflecting,  very  brightly,  for  a  moment  the  pencils  of  light,  and 
then  disappearing  as  another  is  substituted.  The  animal  never  uses  this  tentacle  as  a 
foot.     When  the  ray  approaches  an  obstacle  the  tactile  organ  either  curves  inwards  over 

*  Kate  XIV.  fig.  3.  f  Ibid.  fig.  6.  J ||   Forbes,  E.,  History  of  British  Starfishes.  f  Plate  XFS 

§ 

/ 

c. 
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the  optic  bulb,  or  contracts,  while  the  slender  thread-like  suckers  are  extended  forwards 

and  lay  hold  of  the  object. 

Nerve-filaments  are  distributed  to  this  organ  from  the  terminal  nerve-cells  lying  above 

the  optic  bulb.    The  cornea  differs  only  in  thickness  from  that  of  S.  papposa,  and  is  denser, 

being  with  more  difficulty  injured. 

The  ganglion  at  the  commencement  of  the  ambulacral  cord  consists  of  nerve-cells* ;  but 

the  relation  of  the  filaments  to  these  requires  further  observation.  In  dissecting  the 

animal,  this  ganglion  appears  much  more  distinct  than  in  the  former  genus,  and  is  situated 

at  a  level  lower  than  that  of  the  ambulacral  nerve-cord,  as  the  first  vertebral  arch,  on 

which  it  rests,  projects  below  the  succeeding  ones. 

The  perioral  skeleton  is  formed  from  the  same  elements  as  in  the  Solaster-f.  Only  one 

intermediate  piece  (c)  is  found  between  the  vertebral  plate  (a)  and  the  spine-bearing 

mass  (b).  The  inter  ambulacral  nerve- cord  (<?),  well  marked  in  this  species,  passes  on  a 

level  with  the  ligament  which  extends  between  the  opposite  intermediate  pieces  (c,  <?') . 

3.   Uraster  rubens. 

I  examined  this  species  in  1857-58,  choosing  it  as  being  the  most  easily  obtained 
 in  this 

locality ;  but  I  have  since  discovered  that  it  is  in  many  respects  more  complic
ated  than 

either  of  the  preceding  for  microscopic  investigation.  Tor  dissection  it  answers 
 admirably, 

as  its  nervous  system  is  easily  seen  in  all  its  extent. 

The  ambulacral  cord  lies  along  the  centre  of  the  groove,  having  on
  either  side  of  it 

double  rows  of  alternating  suckers  J.  The  vertebral  plates  (a  a),  fo
rming  the  ambulacral 

arches,  are  comparatively  very  thin  and  numerous ;  they  present  the  same  characters 

as  already  described  in  the  others.  Both  muscles  are  well  marked, 
 especially  the  inferior. 

The  fulcrum  («*),  upon  which  the  plates  move,  is  also  pretty
  extensive.  Immediately 

above  the  tubercles  (c,  e)  of  the  inferior  muscle,  an  oblique  gro
ove  id  d)  extends  towards 

the  vertical  depressions  containing  the  tubes  from  the  vesicles 
 to  the  feet.  These  oblique 

grooves  are,  probably,  for  the  lodgement  of  the  branc
hes  from  the  water-canal  to  the 

VGSIcIps 

The  vertebral  plates  rest  upon  irregular-shaped  calca
reous  masses  (e  e),  bearing  each 

two  long  spines.  These  spines  are  much  sharper  t
han  the  corresponding  ones  of  the 

other  species,  and  have  often  at  their  points  slender
  radiating  spinulcs.  They  have, 

almost  always,  clustered  around  them  bunches  of  
pedicellaria,  which  are  entirely  absent 

in  the  Solaster  and  CribelU.  Another  mass  (e  ),  t
riangular  in  shape  and  separated  from 

the  first  by  an  intermediate  piece  (/),  gives  arti
culation  to  three  thick,  short  and  bluntly 

acuminated  spines.  All  these  pieces  are  kept  
in  contact  with  one  another  by  means  of 

connective  fibrous  tissue  having  the  characters  alr
eady  enumerated.  Externa  ly  they  are 

covered  by  the  integument,  and  give  also  at
tachment  to  the  suckers,  and  internally  re- 

ceive  a  peritoneal  lining  and  support  the  doub
le  rows  of  alternating  vesicles. 

The  ambulacral  cord%)  bears  the  same  rel
ation  to  the  inferior  muscle  and  the ̂ mtegu- 

ment  (A)  as  before  stated.  The  nerve-cells  that  enter  into  its  ̂
^ 're  .^"T 

polar,  though  occasionally  we  meet  with  b
ipolar  § .     They  are,  to  a  great  extent,  opake

, 
+  tuvi   fi„   7   n  §  Plate  XV.  fig.  I. 

*  Plate  XIV.  fig.  4.  d.  t  Ibid.  fig.  4.  X  Ibid,  fig-  7.  9.  » 
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finely  granular,  and  each  with  a  well-marked  nucleus.  They  lie  in  a  coarsely  granular 
matrix,  and  have  one,  sometimes  two  filaments  passing  off  from  each. 

Some  of  the  filaments  run  ohliquely  outwards,  while  others  pass  longitudinally  along 

the  cord.  In  Plate  XV.  fig.  4  we  have  some  of  these  cells  very  highly  magnified,  the 

fibres  from  which  present  the  double  outline  very  distinctly.  The  other  branches,  before 

mentioned  as  passing  from  these  cells,  can  also  be  made  out  in  the  TIraster :  some  of 

these  are  seen  in  Plate  XIV.  fig.  9,  passing  from  the  cells  upwards  by  the  side  of  the  infe- 

rior muscle  as  well  as  laterally.  They,  as  also  the  cells,  have  been  coloured  with  carmine. 

When  more  highly  magnified,  they  present  a  distinct  nucleus,  deeply  coloured,  and  con- 

tinuous with  the  axial  cylinder,  which  is  equally  tinged  (a) .  The  radiating  integumentary 

fibrils  already  mentioned,  as  well  as  their  connexion  with  the  cellule-like  bodies  imme- 

diately beneath  the  skin,  are  very  well  seen.  The  nerve-cells  extend  along  the  groove  as 

far  as  the  eye-spot ;  they  become  smaller  and  fewer  as  they  approach  the  point  of  the 
ray,  but  above  the  optic  bulb  they  again  increase  in  number. 

In  his  Lectures  on  Comparative  Anatomy  during  the  summer  of  1857,  Professor  Goodsir 

described  these  cords  as  "  not  being  mere  nerves,  but  consisting  of  fine  series  of  ganglionic 

cords,  each  cord  being  beaded  or  enlarged  at  the  spot  where  branches  pass  off." 

"  They  contain  a  brown  pigmental  streak  extending  down  their  internal  surface,  are 
invested  by  a  fine  membrane,  and  consist  of  delicate  filaments,  some  running  longitudi- 

nally, others  transversely.     They  have  in  addition  a  gelatinous  material,  which  appears  to 

be  cellular."  In  this  description  he  expressed  a  view  homologous  with  that  held  by  Miiller. 
The  eye-spot  of  the  Uraster  is  large  and  tolerably  pedunculated  *.  It  is  connected  by 

means  of  its  peduncle  to  the  root  of  the  tactile  organ,  from  which  it  projects  free.  When 
examined  with  the  ambulacral  portion  of  the  ray  upwards,  it  is  found  to  rest  partly  upon 
and  partly  between  two  calcareous  cushions  much  larger  than  the  corresponding  ones  of 
the  other  species  f.  The  spines  placed  on  these  masses  for  protecting  the  optic  bulb,  are 
best  examined  along  with  those  guarding  the  tactile  organ. 

Like  the  other  bulbs,  its  longitudinal  diameter  is  greater  than  its  transverse.  The  un- 
equal distribution  of  the  pigment-cones  gives  it,  in  a  marked  degree,  the  appearance  of 

being  bifid  at  its  free  extremity  %.  In  profile  the  contour  is  saddle-shaped,  convex  trans- 
versely and  concave  longitudinally  §  :  this  form,  however,  is  only  seen  when  a  longi- 
tudinal section  is  made  through  the  groove  in  such  a  manner  as  to  preserve  the  calcareous 

cushion  entire ;  it  is  immediately  lost  as  soon  as  the  eye-bulb  is  removed  from  its  position. 
The  individual  cones  are  very  numerous,  and  so  much  crowded  as  to  render  them  diffi- 

cult to  be  seen  distinctly.  When  examining  them  in  1858,  I  had  at  first  mistaken  them 

for  "  conical  papillseform  projections,"  and  described  them  as  such.  Shortly  afterwards 
I  succeeded  in  obtaining  a  front  view  of  the  bulb,  and,  although  still  ignorant  of  its  com- 

pound nature,  mentioned  its  being  covered  with  "  irregularly  shaped  pigment-masses,  more 
or  less  pointed,  and  having  in  the  centre  a  clear  space,  which,  by  careful  focusing,  ap- 

peared to  be  pits  similar  to  those  seen  by  Professor  Goodsir  in  Cribella  oculata"\\. 

"  This  pigmented  structure  seems  to  me  to  resemble  the  compound  eye  of  insects  in  ar- 
Plate  XV.  figs.  3  &  6.  f  Piate  XIV<  fig   ]Q  dd §  Plate  XV.  fia.  3. 

: 

|j  Ibid.  fig.  5. 
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rangement ;  for  it  may  not  be  improbable  that  each  papillseform  projection  is  equivalent 

to  the  simple  eye  of  an  insect "  *.  At  that  time  I  was  too  busily  engaged  with  the 
nervous  system,  and  paid  very  little  attention  to  the  eye-spots.  Their  true  structure  we 

now  know  from  Dr.  Haeckel's  accurate  observations. 

The  cones  take  more  generally  the  obliquely  transverse  arrangement.  The  pigment- 

cells  of  the  individual  eyes  are  nucleated  and  densely  aggregated  t .  They  have  a  pur- 

plish-red colour,  undergoing  the  same  changes  as  already  specified  on  the  addition  of  nitric 

acid.  The  lens  is  small  and  is  very  much  covered  by  the  iris-like  ring  of  pigment-cells 

situated  around  its  margin.  The  apices  of  the  cones  all  point  towards  a  common  mesial 

plane.  Nerve-filaments  can  be  traced  into  them ;  but  the  connexion  of  these  to  the  cells 

cannot  be  distinctly  made  out.     Solaster  was  the  only  genus  in  which  I  observed  with 

certainty  a  nerve-fibre  passing  from  cell  to  cone. 

The  cornea  is  quite  distinct  in  a  profile  view.  "  As  the  integument  runs  along  the 

distal  portion  of  the  cord  it  is  continued  over  the  pigment-deposit  in  a  modified  condition, 

becoming  perfectly  clear  and  apparently  denser"  %.  The  integumentary  cuticle  is  con- 
tinued over  the  cornea  as  a  membrane  formed  of  minute  polygonal  cells. 

The  light-purple-coloured  Urasters  I  found  the  best  for  the  examination  of  the  tactile 

organ  during  the  animal's  movements.  The  younger  the  specimen,  the  longer  in  proportion 

is  this  organ.  By  carefully  watching  the  animals  during  life,  I  observed,  as  in  the  Cribellu, 

that  they  never  used  it  as  a  sucker.  Those  of  the  rays  fronting  the  direction  of  progress, 

were  generally  the  only  ones  protruded.  They  resemble,  in  shape,  a  slightly  tapering 

cylinder,  contractile  and  very  much  thicker  than  the  thread-like  suckers  surrounding  the 

eye-spot  §.  Their  extremities  are  more  pointed  than  those  of  the  feet.  Their  colour  is 

similar  to  that  of  the  integument  over  the  cord ;  that  is,  of  a  light-brown.  That  portion, 

however,  against  which  the  eye  rests,  is  in  many  cases  highly  tinted  with  the  same 

pigment  as  that  of  the  cones. 

Although  the  optic  bulb  moves,  generally,  along  with  the  base  of  the  tactile  organ,  
it 

has  in  addition  an  independent  motion  in  its  own  peduncle.  It  is  interesting  to  notice 

the  curious  manner  in  which  the  pigmented,  wing-like  lateral  halves  of  the  eye  can  be
 

turned  in  any  direction,  so  that  the  profile  outline  of  the  bulb  is  constantly  chang
ing,  the 

transverse  diameter  becoming  greatly  increased  or  equally  diminished. 

The  protective  apparatus  for  the  eve  and  tactile  organ  is  we
ll  marked  in  the  Uroster. 

The  elements  of  the  skeleton  which  enter  into  its  formation  are, 
 first,  the  lateral  calcareous 

masses  already  noticed  as  coalesced  ultimate  vertebral  arches  || ;  an
d  secondly,  obliquely 

transverse  rows  of  short,  thick,  bluntly  acuminated  spines «  . 
 The  latter  are  serially 

homologous  with  the  outer  row  of  spines  before  mentioned  i
n  connexion  with  the  ambu- 

lacral  groove  **.  Those  of  the  first  series,  three  on  each  side,  rest  upo
n  the  lateral  masses, 

and  lie  towards  the  distal  end  of  the  ray.  They  enclose  the  eye-bulb  t f .  T
he  next  pair  (b) 

also  consisting  of  three  spines  each,  and  springing  from  the  di
stal  extremity  of  the  calca- 

reous mass,  protects  the  tactile  organ  and  bars  it  off  from  the  opti
c  bulb.     The  tentacle 

§ The  sentences  marked  by  inverted  commas  a
re  quotations  from  my  Thesis.        t  Plate  XV .  fig.  4.         X 

II  Plate  XIV.  fie.  10.  dd.  H  Ibid,  fig-  1 1.  **  *bid-  fiS'  7'  e''  tT 
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has  on  either  side  a  third  series  (c)  with  two  spines  each ;  and  filling  the  intermediate  space 

between  the  last  rows,  two  central  spines  are  situated,  one  behind  the  other  (d).     They 

gradually  diminish  in  size  from  the  first  series  onwards,  but  are  much  larger  than  their 

corresponding  neighbours.     Those  near  the  eye  are  tinged  with  pigment  on  the  ambula- 

cral  aspect.     When  closed,  they  arch  obliquely  inwards  towards  the  proximal  portion  of 

the  ray,  and  cross  one  another  in  the  same  manner  as  those  of  the  Solaster.    In  this  con- 

dition the  tactile  organ  is  found  to  lie  within  a  circle  of  spines ;  in  other  words,  these 

spines  form  together  a  tube  or  sheath  within  which  the  tentacle  can  be  withdrawn  during 

contraction,  and  from  which  it  can  be  protruded.     If  these  be  broken  off,  the  free  ex- 

tremities of  the  lateral  calcareous  masses,  thus  exposed,  will  be  found  to  arch  upwards 

and  inwards,  forming  an  imperfect  ring  *.  The  incompleteness  is  at  the  ambulacral  aspect; 

and  there  results  from  this  a  deep  groove,  which  contains  the  lower  part  or  root  of  the 

tactile  organ.     It  is  around  this  calcareous  bridge  that  the  three  terminal  spine-rows  are 

arranged.     The  groove  thus  resulting  from  the  incompleteness  of  the  calcareous  ring  is 

produced  by  the  non- development,  centrally,  of  the  coalesced  terminal  arches.     So  that 

the  bridge  is  formed,  not  by  the  vertebral  plates,  but  by  the  calcification  of  the  dorsal 
integument  and  the  approximation  of  the  calcareous  tubercles  found  on  it. 

Microscopically,  the  tactile  organ  presents  an  external  outer  coat  of  circular  contrac- 

tile fibres,  and  an  internal  longitudinal  layer.  These  muscular  layers  are  attached  to  the 

free  extremities  of  the  calcareous  masses  (their  ambulacral  aspect),  and  probably  also  to 

the  upper  part  of  the  terminal  arches.  They  enclose  a  cavity  having  more  or  less  the 

form  of  the  organ  itself,  and  lined  by  a  delicate  homogeneous  membrane  f.  By  careful 
dissection,  I  have  been  enabled  to  trace  this  cavity  beneath  the  calcareous  bridge,  and  as 

far  as  the  termination  of  the  water-canal  (c)  X  ;  whether  it  possess  a  vesicle,  or  not,  I  have 
not  yet  decided,  but  I  could  not  detect  any  after  repeated  searching.  The  best  means 

of  ascertaining  this  would  be  by  injecting  the  water- vascular  canal.  Numerous  nerve- 
filaments  pass  into  its  structure  from  the  optic  mass  of  ganglionic  cells. 

Whether  this  be  the  terminal  central  tentacle  described  by  Miiller  as  seen  in  the  deve- 
lopment of  some  Echinoderms,  and  also  stated  by  Dr.  W.  Busch  to  occur  in  the  young 

Echinaster  sepositus  §,  remains  for  further  investigation  to  determine.  It  certainly  seems 
to  be  a  modification  of  the  suckers,  and,  from  its  great  development  and  the  position  it 
occupies,  may  probably  constitute  potentially  a  pair  or  more  of  these.  We  have  already 
seen  that  the  animal  never  uses  it  as  a  foot.  It  cannot  be  an  organ  for  hearing,  as  the 
cavity  in  its  interior  contains  no  otolithes,  but  simply  a  limpid  fluid.  Its  site,  on  the 

other  hand,  and  the  abundant  supply  of  nerves  it  receives,  taken  together  with  the  im- 
portant negative  conclusions,  strongly  suggest  the  hypothesis  of  its  being  a  tactile  organ. 

In  the  three  specimens  I  have  examined,  it  presents  the  same  general  structure,  but  only 
in  the  Uraster  was  I  able  to  study  with  more  certainty  its  relation  to  the  surrounding 
parts. 

*  Plate  XV.  fig.  8.  a.  +  ibid.  fig.  3.  b.  %  Ibid.  fig.  8.  d. 
%  "  Beobachtungen  uber  Anatomie  und  Entwickelung  einiger  wirbellosen  Seethiere."  1851.  My  friend  Mr.  John 

Anderson,  who  lately  directed  my  attention  to  the  above  paper,  watched  the  development  of  several  larvae  of  Cribella 
oeulata  a  year  ago,  and  states  that  this  long,  contractile  terminal  tentacle  was  kept  constantly  in  motion,  but  never nsed  as  an  organ  of  prehension . 
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The  ganglion  and  interambulacral  nerve-cords  are  well-developed.     The  relation  they 
bear  to  the  skeleton  will  at  once  be  understood  by  referring  to  fig.  8,  Plate  XII.     The 
perioral  spines  are  only  four  in  number ;  and  the  masses  (b  b)  bearing  them  support  also 
the  vertebral  plates  (a  a)  directly,  there  being  no  intermediate  piece.     The  integument  is 
firmly  connected  to  the  fibrous  tissue  beneath,  as  far  outwards  as  the  interambulacral 

cords.    These  latter  have  a  close  relation  to  the  vascular  perioral  ring  conuected  to  the 
heart. 

Microscopically,  "  the  ganglions  are  a  collection  of  nerve-cells  clustered  together  and 

forming  a  union,  as  it  were,  between  the  interganglionic  and  ambulacral  nerve-cords*. 
Pilaments  pass  outwards,  and  also  to  the  different  cords  in  connexion  with  it.  Some  may 

likewise  be  detected  passing  inwards  to  the  perioral  space."  Other  "small  filaments 
diverge  outwards,  very  soon  passing  backwards  into  the  interior  of  the  animal,  through 

small  foramina  in  the  calcareous  plates."  t 
The  interambulacral  nerve-cords  have  each  "  a  series  of  cells  arranged  pretty  nearly  in 

a  line,  and  sending  filaments  longitudinally  as  well  as  inwards  and  outwards." 

On  the  Reproduction  of  lost  Bays. 

Before  concluding,  I  would  offer,  though  still  imperfect,  some  few  observations,  made 

at  different  times,  upon  the  reproduction  of  the  lost  rays  in  TJraster  nibens.  The  speci- 

mens I  examined  were  gathered  close  to  Newhaven  Pier,  and  were  therefore  principally 

those  which  had  survived  the  rough  handling  and  ill-treatment  of  the  fishermen.  The} 

can  be  procured  of  all  shapes,  from  four-  to  one-rayed,  and  with  the  reproduced  portions 

in  all  stages  of  development.  These  stages  I  have  attempted  to  give  in  a  series  of  five 
drawings  X . 

After  a  ray  has  been  torn  off  or  otherwise  destroyed,  the  healing  process  commences 

by  the  disintegration  and  subsequent  rejection  of  those  portions  of  the  integument  and 

skeleton  which  have  undergone  fatal  laceration.  While  this  is  going  on,  the  dorsal  skin 

with  its  calcareous  network  curves  downwards  and  slightly  inwards  upon  itself,  until  it 

reaches  the  vertebral  arch.  Union  then  begins  in  the  mesial  line  by  the  dorsal  flap  send- 

ing inwards  a  small  pointed  process,  which  becomes  connected  to  the  integument  and  the 

fibrous  tissue  of  the  vertebral  arch.  The  lateral  portions  of  the  flap  next  cicatrize,  with 

the  skin  covering  the  ambulacral  aspect  of  the  vertebral  plates.  Their  broad  surfaces, 

however,  remain  free,— a  distinct  cul-de-sac  existing  between  them  and  the  dorsal  integu- 

ment, very  well  seen  in  a  longitudinal  section 

A  prolongation  from  the  ambulacral  nerve-cord  is  soon  observed,  covered,  of  cour
se,  by 

the  skin,  and  supported  on  its  dorsum  by  a  soft  tubercle  which  is  developed  simult
aneously 

*ith  it  from  the  dorsal  flap.  This  is  followed  by  the  deposit  of  pigment;  but  wh
ether 

it  is  a  perfect  eye  at  this  stage,  I  am  still  uncertain.  It  soon,  however,  pr
esents  the  cha- 

racteristic cones,  each  with  the  smaU  clear  spot  at  its  base.  The  subsequent  stages  
are 

the  further  elongation  of  the  cord  and  of  the  dorsal  integument,  with  th
e  development  oi 

the  vertebral  plates  and  suckers. 

*  Plate  XV.  fig.  7. 
t X 

10-14. 
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Whether  the  prolongation  of  the  axis  of  the  ray  be  effected  by  the  formation  of  verte- 

bral plates  at  the  proximal  or  the  distal  portion,  remains  still  to  be  decided.  Prom  what 

I  have  observed,  however,  I  am  inclined  to  think  that  the  proximate  vertebrae  are  the  older. 

It  is  a  curious  fact,  that,  although  the  skeleton  of  the  new  ray  appears  very  soon  after 

this  begins  to  be  reproduced,  yet  no  calcareous  deposit  takes  place,  in  the  fibrous  structure 

connecting  it  to  the  remnant  of  the  old  ray,  for  a  very  long  time.  Probably  this  fibrous 

structure  is  the  result  of  the  cicatrix ;  and  most  likely,  before  any  calcification  begins,  it 

is  entirely  absorbed  and  new  tissue  developed. 

The  integument  of  the  young  ray  remains  for  a  long  time  quite  colourless ;  so  that,  on  the 

dorsum  of  the  animal,  especially  if  it  have  much  pigment,  the  line  of  demarcation  between 

the  old  and  the  new  skin  is  very  distinct. 

The  question  now  naturally  arises,  as  to  how  far  a  Starfish  may  be  mutilated  and  still 

retain  life,  and,  therefore,  the  power  of  reproducing  its  lost  parts  ?  Amongst  the  great 

number  I  have  examined,  none  have  had  all  the  rays  destroyed  at  once,  though  many 

have  had  all  but  one.  None  of  the  rays  which  reproduced  another  had  the  whole  of  the 

ambulacral  cord  destroyed ;  and  none  had  the  stomach  injured.  Although  many  rays, 

separated  from  the  Starfish,  are  found  moving  about  briskly,  and  apparently  quite  lively, 

nevertheless  this  apparent  life  does  not  continue  long,  the  dorsal  skeleton  becoming  first 

disintegrated  (the  suckers  still  remaining  moveable  and  contractile),  and  lastly  the  ver- 
tebrae with  the  feet,  &c.  Evidently  more  circumstances  than  one  are  essential  for  the 

prolongation  of  the  animal's  life,  the  chief  of  which  seem  to  be,  an  uninjured  stomach, 
with,  at  least,  one  entire  caecal  appendage.  It  would  require,  however,  careful  and 
special  investigation  of  the  subject  to  decide  these  questions  with  accuracy. 

DESCRIPTION  OP  THE  PLATES. 

Tab.  XIII. 

Solaster  papposa. 

Fig.  1.  Transverse  or  vertical  section  of  ambulacral  arch,      a  a.  vertebral  plates,  resting  against  each 
other  at  the  fulcrum  (a  x),  upon  which  they  move.  b.  water-canal  for  the  supply  of  vesicles  (i  i) 

and  feet  (k  Jc) :  it  rests  upon  the  adductor  muscle  or  inferior  ligament  which  stretches  between 

the  tubercles  («'  a')  of  opposite  plates,    c.  triangular  recess  between  upper  extremities  of  verte- 

or  superior  ligament,     d.  lower  end  of  the  ver- 

muscle 

(//)
 

g.  ambulacral   nerve-cord,  consisting  of  nerve-cells  whose  filaments  may  be  traced   passing 

through  the  substance  and  by  the  side  of  the  inferior  muscle,  and  extending  upwards  round  the 
water-vessel,     h.  integumentary  covering. 

Fig.  2.  Fusiform  nucleated  cells  (a  a)  from  inferior  muscle,  found  imbedded  amongst  delicate  riband-like fibres  (b  b). 
Diagr modifi 

bb 
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ertcbral 

bearing  masses  {d  d) :  the  latter  are  modifications  of  the  rounded  mass  (e)  in  fig.  1,  and  sup- 
port each  six  spines,     e.  ganglionic  enlargement  lying  below  inferior  muscle  and  between  the 

spine- 

intermediate  pieces  (b  b,  cc).    f. 

bearing  pieces  (dd),  and  on  a  level  with  the  ligament  which  stretches  between  the  masses  (cc). 
g.  integument  covering  the  ganglion  and  extending  laterally  over  the  skeleton. 

Fig.  4.  Profile  view  of  eye-spot  and  tactile  organ,     a  a.  optic  bulb,  irregularly  cylindrical  and  slightly 
bent  upon  itself  at  its  root  (d),  convex  in  outline  (the  convexity  being  greatest  at  its  extremity,  c). 
999 cornea  and  con 

taining  imbedded  in  it  a  lens.    Their  arrangement  is  more  or  less  transverse ;  and  the  rows 
of  cones  nearest  the  free  extremity  enclose  a  space  (c)  having  no  individual  eyes  and  studded 
with  pigment-dots.     /.  integument  covering  ambulacral  cord  and  illustrative  of  its  sudden 
modification  to  the  clear  cornea  (e).     h.  tactile  organ. 

Fig.  5.  Optic  bulb  and  tactile  organ  in  situ,  taken  with  the  point  of  the  ray  lying  on  its  dorsal  surface. 
a.  ambulacral  nerve-cord,  resting  between  the  vertebral  plates  [e  e)  and  ending  in  the  optic 

(d) 
iff) obliquely  transverse  lines,  and 

bound,  at  the  free  extremity  of  the  bulb,  a  well-marked  space  devoid  of  cones  and  spotted  with 
pigment-points,     g.  tactile  organ. 

Fig.  6.  Bird's-eye  view  of  eye  and  tactile  organ.     The  bulb  (a)  has  its  free  end  (c)  slightly  indented  so  as 
to  make  it  somewhat  heart-shaped:  the  cones  appear  as  irregular  pigment-masses  with  the 
transparent  lens  in  the  centre ;  the  mesial  series  of  cones,  from  which  the  others  pass  off 
transversely  on  either  side,  is  well  seen.  b.  ambulacral  nerve-cord.  d.  tactile  organ. 

Individual  eye,  highly  magnified,  a.  pigment-cone  formed  by  irregular-shaped  nucleated  cells 
{b)y  vermilion  colour;  its  base  is  directed  towards  the  cornea  (c)  and  has  lying  in  it  a  large, 
highly  refractive  globular  lens  {d),  the  border  of  which  is  partly  concealed  by  the  curving 

inwards,  towards  its  centre,  of  the  marginal  pigment-cells  of  the  cone,  in  the  form  of  an  iris- 

7 

like  ring  (e).    f. 

layer  (g)  consisting  of  polygonal  cells  (A). 

c.  the  cornea,  bounded  externally  by  a  cutieular 

Fig.  8.  Diagram  giving  the  individual  eyes  in  their  probable  normal  distribution. 

Fig.  9,  A  second^  illustrating  why  the  individual  eyes  sometimes  appear  in  convergent  lines. 
Fig.  10.  A  third,  accounting  for  the  transversely  oblique  arrangement  occasionally  seen. Ner are 

cones  to  these  cells;  while  other  fibres  pass  longitudinally  in  the  direction  of  the  ambulacral 
cord. 

Tab.  XIV. 

Cribella  oculata. 

Fig.  1,  Transverse  section  of  ambulacral  groove,    a  a.  ambulacral  plates;   ax.  fulcrum;   c  c.  tubercles, 

between  which  the  adductor  muscle  stretches ;  d.  superior  or  abductor  muscle;  e.  round  calca- 

reous piece  supporting  vertebral  plates  and  giving  articulation  to  double  row  of  spines;  /  inter- 

mediate portion,  affording  attachment  to  another  spine-bearing  mass  (c').  6.  water- vessel,  lying 

aboye  inferior  muscle,  g.  ambulacral  nerve-cord,  consisting  of  nerve-cells,  some  of  whose  fila- 

ments pass  through  the  substance,  others  by  the  side  of  inferior  muscle,  and  extend  upwards 

round  water-vessel ;  a  third  set  runs  transversely  outwards,  h.  integument,  folded,  and  dragging 

downwards  in  its  fold  some  nerve-cells,     i  i.  vesicles,     k  k.  suckers. 

Fig.  2.  a.  nerve-cells  of  the  ambulacral  cord:  56.  delicate  fibrils  from  the  skin  towards  the  nerve-cells; 
VOL.  XXIII. R 



122  DR.  WILSON  ON  THE  NERVOUS  SYSTEM  OF  THE  ASTERIDJE 

c  c.  nuclear  or  cellule- like  bodies  lying  immediately  beneath  the  cuticle  (d)  and  connected  to 
the  fibrils. 

Fig.  3.  Distal  end  of  a  ray,  its  ventral  aspect,     a.  ambulacral  cord,  lying  between  two  rows  of  suckers 

(a!  a!),  and  ending  in  the  optic  bulb  (b) :  the  cones  are  arranged  transversely,  and  mark  off  very 

distinctly  a  clear  triangular  space,  situated  at  the  free  end  (c).  and  having  no  eyes.  /.  tactile 

organ  partly  concealed  by  terminal  rows  of  spines,  which  form  a  protective  whorl  (g). 

Fig.  4.  Diagrammatic  view  of  perioral  skeleton,    a  a.  first  pair  of  ambulacral  plates,     bb.  spine-bearing 
pieces,  being  modifications  of  that  marked  e  in  fig.  1.  c.  intermediate  piece  connecting  the 

spine-bearing  mass  to  vertebral  plates,  d.  ambulacral  ganglion  lying  below  inferior  muscle. 

e.  interambulacral  nerve-cord,  passing  above  the  spine-bearing  masses,  and  on  a  level  with  the 
ligament  connecting  the  intermediate  pieces  (c  c).    g.  integument. 

Fig.  5.  Individual  eyes.      a.   birdVeye   view,   showing   the   lens  partly  covered  by  the  iris-like  ring; 
b.  profile  of  the  same,  exhibiting  its  conical  form ;    c.  the  lens  lying  imbedded  at  the  base ; 

d.  nerve-fibre  entering  its  apex. 
Fig.  6.  Profile  of  optic  bulb  in  situ.     Its  outline  is  slightly  convex.     Between  it  and  the  skeleton  lies  a 

mass  of  nerve-cells  (a),  which  send  filaments  to  the  cones  (b  b)  and  tactile  organ  (c). 

Ur  aster  rub  ens. 

7 ansverse  section  of  ambulacral  groove,  a  a.  vertebral  plates ;  a  w.  fulcrum ;  c  c.  tubercles 

for  inferior  muscle ;  d  d.  grooves,  probably  for  the  reception  of  the  branch  from  water- 
vessel  (b)  to  vesicles  (i  i)  ;  d.  superior  muscle  ;  e.  calcareous  mass,  supporting  vertebral 
plates,  and  bearing  two  long  sharp  spines,  which  have  at  their  apices  radiating  spinules ;  d.  a 

second  piece,  giving  articulation  to  three  short  thick  spines,  connected  to  the  other  by  the  inter- 
(/) 

k  k.  suckers. 

Fig.  8.  Diagram  of  perioral  skeleton,  a  a.  vertebral  plates ;  b  b.  spine-bearing  masses,  each  homo- 
logous to  that  marked  e  in  fig.  7;  c.  ambulacral  ganglionic  cells  lying  below  the  inferior 

muscle ;  d.  interambulacral  nerve-cord  passing  between  the  lower  ends  of  vertebral  plates  and 
the  spine-bearing  pieces ;   e.  integument. 

Fig.  9.  Transverse  section  of  ambulacral  groove  of  a  specimen  treated  with  carmine ;  the 
nerve and  their  filaments  are  rendered  very  distinct  by  the  colouring  matter,  a.  some  of  these  more 

highly  magnified,  showing  the  nucleus  of  the  cell  and  central  axis  of  the  fibre  highly  tinged 
by  the  carmine. 

Fig.  10.  Distal  end  of  ray  (its  ambulacral  aspect),  showing  the  eye  and  tactile  organ  in  situ.    a.  nerve- 
cord  ;     b.  optic  bulb ;     c.  tactile  organ,  greatly  concealed  by  the  spines  which  spring  from the  lateral  plates  (d  d) . 

Fig.  11.  Diagram 
a,  b}  c,  d.  first,  second,  third, 

and  central  rows  of  spines  as  seen  when  the  eye  is  exposed ;  E.  the  same  when  covering  and 
protecting  the  eye-bulb  and  tactile  organ. 

ells  and 

Tab.    XV. 

Ur  aster  rubens  (continued). 

tour  distinctly. 
magnified.     Their  fibre  shows  the  double  con- 

Fig.  3.  Profile  of  optic  bulb  and  tactile  organ  in  situ,  exhibiting  the  saddle-shaped  outline,     a.  tactile towards  the  termination 
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Fig.  4.  Individual  cones,    a.  bird's-eye  view  ;  b.  profile;  c.  lens  imbedded  in  the  base;  d.  nerve  entering 
the  apex. 

Fig.  5.  Bird's-eye  view  of  individual  eyes,  with  a  clear  central  space. 
Fig.  6.  Oblique  view  of  optic  bulb  and  tactile  organ,  a.  nerve-cord;  b.  optic  bulb,  showing  very  di- 

stinctly the  great  number  of  individual  eyes  and  their  arrangement,  as  well  as  the  clear  eye- 
less portion  (c),  bounded  by  the  distal  rows  of  cones ;    d.  tactile  organ,  very  large  and  with 

7 
its  cavity  well  marked :  the  latter  may  be  traced  passing  onwards  behind  the  bulb. 

or  connected  with  it.     a  a.  interambulacral  cords;  b>  ambulacral  cord;  d.  filaments  passing 
diagonally  across  to  the  space  between  the  arms. 

brid 

whorl  of  spines  (b)9  underneath  which  the  tactile  organ  (c)  passes  to  communicate  with  the 
water-canal  (d). 

Reproduction  of  a  lost  Ray. 

Fig.  9.  Ambulacral  aspect  of  an  amputated  ray,  at  the  stage  in  which  the  newly  reproduced  arm  is  just 

appearing,  a.  ganglion  of  the  old  ray;  b  b.  interambulacral  cords  of  the  same;  c.  dorsal  in- 
tegument, which  has  curved  inwards  from  behind,  in  the  form  of  a  flap,  and  united  with  the 

skin  and  other  structures  of  the  ambulacral  groove. 

Fig.  10.  Longitudinal  section  of  a  ray,  illustrating  the  first  stage  towards  reproduction:  the  dotted  part 

in  the  engraving  is  the  ambulacral  nerve-cord  and  ganglion;  that  shaded  with  horizontal  lines 

represents  the  water-canal,  #.  dorsal  integument*  curving  towards  the  ambulacral  groove  in 

the  form  of  a  flap;  b.  caecal  cavity  or  chamber. 

Fig.  11.  Second  stage.  Union  has  taken  place  between  the  dorsal  flap  (a)  and  the  ambulacral  integu- 
ment.    The  c£ecal  chamber  is  continued  as  a  cut  de  sac  between  the  surfaces  of  the  vertebral 

plates  and  the  dorsal  flap. 

Fig.  12.  Third  stage.     The  nerve-cord  has  sent  a  prolongation  outwards,  which  is  seen  resting  upon  a 

cutaneous  part  formed,  simultaneously  with  it,  from  the  dorsal  flap.  Pigment  is  deposited  at 

the  terminal  point  of  the  prolongation ;  and  the  water-canal  is  continued  below  it. 

Fig.  13.  Represents  the  third  stage  still  more  advanced.     The  pigment-deposit  is  now  seen  to  contain 

cones  with  bright  specks  at  their  bases. 

Fig.  14.  Illustrates  the  last  stage.     The  vertebral  arches  and  the  suckers  now  make  their  appearance.    It 

will  be  seen,  however,  that  the  vertebrae  do  not  continue  regularly  up  as  far  as  the  old  ones. 

The  two  are  separated  by  the  ligamentous  structure  marked  x. 

Note.   Figures  1*  2,  5  &  7  are  copied  from  my  Thesis. 

r2 
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XII.   Observations  on  the  Neuration  of  the  Hind  Wings  of  Hymenopterous  Insects  and 
on  the  Hooks  which  join  the  Fore  and  Hind  Wings  together  in  flight.     By  Miss 
Staveley.    Communicated  by  Dr.  John  Edward  Gray,  F.B.S.,  F.Z.S.,  V.P.Z.S.,  8fc. 

Read  June  21st,  I860. 

CONSIDERABLE  attention  has  been  paid  to  the  distribution  of  the  nerves  on  the 
fore  wings  of  Hymenopterous  insects,  and  the  peculiarities  which  they  offer  have  been  very 
extensively  used  in  the  systematic  arrangement  of  these  insects,  especially  in  the  separation 
of  nearly  allied  genera. 

After  many  inquiries  of  the  naturalists  best  acquainted  with  the  subject,  I  have 
failed  to  discover  that  any  attention  has  been  given  to  the  distribution  of  the  nerves  in  the 
lower  wings. 

The  observations  which  I  have  been  able  to  make  upon  these  nerves  seem  to  show  that 

they  also  offer  considerable  variation,  and  afford  characters  which  may  be  valuable  for  the 
arrangement  of  the  genera  and  for  the  distinction  of  species. 

The  existence  of  a  series  of  hooks  on  the  upper  edge  of  the  hind  wing,  for  the  purpose 
of  uniting  the  two  wings  in  flight,  has  been  long  known,  and  the  hooks  were  figured  and 
described  as  found  in  the  wing  of  the  Bee,  and  some  other  insects  of  the  order,  in  the 

works  of  the  earlier  micrographers ;  but  I  cannot  learn  that  any  one  has  particularly 

studied  them,  or  recorded  the  peculiarities  which  they  present  in  different  families,  or  in 
the  genera  and  species  of  these  groups. 

These  hooks  were  generally  believed  to  form  a  group  near  the  centre  of  the  wing,  until 

the  existence  of  some  spines  or  hooks  near  the  base  of  the  wing,  in  certain  species  of 

Ichnetimonida?,  was  pointed  out  in  a  note  by  the  writer,  inserted  by  Dr.  Gray,  of  the 

British  Museum,  in  the  '  Annals  of  Natural  History'  for  April  1860. 
The  interest  taken  in  those  observations  by  Dr.  Gray  has  induced  me  to  examine  further 

into  the  subject  than  appears  to  have  been  done  hitherto ;  and,  for  the  purpose  of  enabling 

me  to  do  so,  he  requested  Mr.  Frederick  Smith,  who  has  paid  particular  attention  to 

the  study  of  Hymenopterous  insects,  and  who  has  arranged  and  described  the  very  exten- 

sive collection  of  this  order  in  the  British  Museum  (perhaps  the  most  extensive  which 

exists),  to  furnish  me  with  a  series  of  wings  of  some  of  the  species  of  the  different  families 
and  genera,  for  examination. 

These  wings  were  all  named  by  Mr.  Smith ;  and,  in  the  following  observations,  I  have 

adopted  the  nomenclature  and  systematic  arrangement  used  by  him  in  the  Museum  col- 
lections and  catalogues . 

The  wings  have  been  mounted  in  balsam,  and  now  form  part  of  the  collection  in  the 

British  Museum :  they  can  therefore  be  consulted  by  any  persons  interested  in  the  subject. 

The  observations  have  all  been  made  with  great  care  from  these  mounted  wings,  which, 

although  they  exhibit  much  which  would  not  be  visible  in  the  wings  unprepared,  are  often 
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very  decept 
accuracy. 

each  observation  had,  therefore,  to  be  repeated  manv  times  to  ensure 

The  sketches  accompanying  this  paper  were  (with  the  exception  of  two  or  three  which  were 
traced  from  the  wings  themselves)  made  with  the  camera  lucida,  aided  by  the  compound 
microscope  or  a  simple  lens ;  and  this  may  excuse  any  artistic  defects  that  they  exhibit. 

The  hooks  on  the  front  margin  of  the  hind  wings  of  the  Hymenoptera  may  be  divided  into 
two  groups:  those  placed  near  the  middle  of  the  front  edge,  which  maybe  called  the 
Distal  hooks,  and  which  appear  to  occur  in  the  wings  of  all  Hymenopterous  insects ;  and 
those  situated  nearer  to  the  base  of  the  wing,  which  have  been  called  the  Sub-basal  hooks. 
When  the  latter  are  present,  they  are  in  general  quite  distinct  from  the  distal  series ;  but 
in  some  few  insects  the  two  series  seem  gradually  to  pass  into  each  other*. 

The  disposition,  form,  and  number  of  these  hooks  appear  to  afford,  not  only  good 
characters  for  the  separation  of  very  nearly  allied  species,  such  as  the  species  of  the  genus 
Ophion,  but  to  afford  also  excellent  characters  for  the  distinction  of  genera  and  families ; 
and  I  have  little  doubt  that  when  more  attention  shall  have  been  paid  to  them,  their 
importance  in  the  economy  of  the  animals  will  be  fully  established. 

Mr.  Frederick  Smith,  in  the  notice  before  referred  to,  expressed  his  belief  that  the  hooks 
would-be  found  to  be  more  developed  in  those  insects  which  have  the  quickest  flight ;  but 
further  examination  has  not  confirmed  this  opinion,  as  one  or  two  of  the  insects  marked 
by  him  as  of  very  quick  flight  (as  Astata  Boops)  have  the  hooks  slightly  developed  and few  in  number. 

The  neuration  of  the  hind  wings  is  somewhat  similar  to  that  of  the  fore  wings,  and 
presents  variations  which  fall  naturally  into  three  groups,  according  to  the  form  of  the front  or  costal  nerve. 

I.   Costal  nerve  divided the  base 

A.  Upper  branch  of  the  costal  nerve  marginal  at  least  to  the  centre  of  the  wing,  where the  upper  and  lower  divisions  are  re-joined. Vespid^e. 

maculata 

Polistes  (4  species),  fig.  43 
Polybia,  fig.  44 .     .     .     . 

Eumenid^e. 

Eumenes   

Synagris   

Costal  nerve  branching  at  the  re-junction. 
Distal  hooks  commencing  on  the  re-junction 

Mr.  Westwood  in  his  'Modern 

Another  character  of  the  order  (Hymenoptera)  consists  in  the  connexion,  during  flight,  of  the  two  wings  on  each 
tl     V  T  ̂   meaDS  °f  a  SCrieS  °f  mhlUte  h°°kS'  al0Dg  the  anterior  marSin  ofthe  Posterior  wings,  which  catch 
e  hinder  margin  of  the  anterior  wings,  thus  producing  one  continuous  surface  on  each  side."   (Vol.  ii.  pp.  76,  77.) 

of  *    W  r^  SCnt  mC  Ae  f°UowinS  observations  :_«<  I  do  not  find  that  Mr.  Westwood  anywhere  makes  use 
tne  hooks  m  the  classification  of  the  insects  ;  and  in  Curtis's  '  British  Entomology,'  where  the  wings  of  the  different genera  are  often  figured  in  nnnsirlpraWo  ,Uf„;i  t  ̂    *.*_■!.     ,    .     .  ...    T          6.. 

noticed, 

distinguish 

instance 

Walker  if  he  had  ever  made  use  of  the  hooks  on  the  wings 

,,u     -,  ,,    ,      6  species  OI  inese  mse<*s>  or  if  he  could  refer  me  to  any  author  who  had  done  so ; 
nd  he  said  he  had  not  himself,  and,  after  searching  in  several  works  where  he  thought  thev  might  have  been  so  used, he  was  not  able  to  refer  me  to  ftnv."  5  3      5 
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EuMENIDjE. 

Rhynchium   

Odynerus,  fig.  42    .     .     . 
ScOLIADiE. 

Scolia,  fig.  29     •     .     .     . 
SPHEGID^E. 

Chlorion  (2  species),  fig.  33 
Nyssonid^e. 

i 

Stizus,  fig.  36 

Gorytes  mystaceus,  fig.  37 

Gorytes  Natalensis,  fig.  38 
Lajmmdje. 

Astata  Boopsff,  fig.  35     . 

THYNNIDiE. 

Thymus,  fig.  27      ... 

I  Costal  nerve  branching  at  the  re-junction. 

'Distal  hooks  commencing  on  the  re-junction. 

Costal  nerve  branching  after  the  re-junction. 

Distal  hooks  commencing  after  branching. 

Lower  branch  of  costal  nerve  branching  before  the  re-junction 

Distal  hooks  commencing  on  the  re-junction. 

Costal  nerve  branching  at  the  re-junction. 

Distal  hooks  commencing  after  the  re-junction. 

Anal  nervure  enlarged  at  the  base  as  if  to  branch,  but  not  actually 
branching. 

B.  Upper  branch  of  the  costal  nerve  marginal,  but  ceasing  before  the  centre,  or  becoming  very 

thin.    Lower  branch  rising  to  the  margin  (or  nearly  so)  about  the  centre  of  the  wing. 
ICHNEUMONIDJS. 

Ophion  obscuruSy  fig.  17. 

Ophion  combustus  *. 

Ophion  (N.  America)  *. 
Paniscus  inquinatus  t  • 

Paniscus  (England),  fig.  19 
Paniscus  glaucopterus  . 

Pimpla  varicornis  ft    •     • 

Pimpla  Turionella-W   .     . 

Pimpla  (N.  America)  *     . 

Pimpla  (England)*,  fig.  20 

Tryphon * 

1  End  of  upper  branch  of  costal  nerve  very  distinct. 

End  of  upper  branch  of  costal  nerve  very  indistinct. 
1 

Membran 

f     hooks  are  situated,  but  very  narrow. 

Has  several  large  and  strong  hairs  irregularly  placed  nea
r  base 

Ephialtes  * 
ed 

regular 
On  membrane 

as  above. 
Rhyssa  *. 
Osprynchotusf 

Membrane  of  wing  appearing  above  distal  ho
oks.  There  is  a 

curious  appendage  (22  a)  on  costal  nerve  at
  base  in  both  speci- 

mens ;  it  may  be  accidental,  and  the  nerve  certainly  is
  torn,  but  I 

think  it  is  worth  looking  at  more  specime
ns  for. 

Membrane  of  wing  appearing  above  the  dista
l  hooks ;  wing  brown 

Winy 

Osprynchot 

Mesostenus  f 

Crypttis,  (1)  i 

and  veining,  and  in  having  two  clear,  col
ourless  spots  m  the  same 

situation.     The  chief  difference  is  b
etween  t  and  *. 

Membrane  of  wing  appearing  a
bove  the  distal  hooks 

Membrane  of  wir 

very  distinct. 
Upper  margin  of  wing  t

urned 
tt  A  short  or  faint  branch  from  the  base  of  the  anal 

t 

nervure 

*  A 

nervure 
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ICHNEUMONIDiE. 

Cryptas  (2),  fig.  14 
Sphegid^e. 

Sphex,  fig.  34. 
POMPILID^E. 

Membran 
appearing   ab 

distal  hooks 

branch  very  indistinct. Upper 

Pompilus  (5  species)^  fig.  30. 

Macromeris  violaceus,  fig.  31. 

Pepsis  (6  species) j  fig.  32. 

I  do  not  know  how  to  describe  the  hind  wing  of  the  Cliry  sididce .  The  nerve  divides  (fig.  25), 
and  the  division  and  re-junction  are  very  indistinct,  while  there  is  merely  an  indication 
of  a  branch,  and  the  only  other  nerve  ends  nowhere  in  particular.  Perhaps  some  larger 
foreign  species  (if  there  are  any)  would  be  more  decided. 

ICHNEUMONID^E. 

Hemiteles   The  wing  of  my  specimen  is  torn  at  the  base ;  and  I  think  the  nerve  is 
displaced.     I  cannot  describe  it,  or  be  sure  if  it  should  be  in  this division. 

II.   Costal  nerve  not  divided  at  the  base;  single;  not  marginal  till  about  the  centre,  but 
Avivje. 

Xylocopa  (2  species) 

margin  of  icing  thickened  above 

~
\
 

Melecta  armata 

Melecta,  sp 
Anthidium  manicatum 

Anthidium,  sp.,  fig.  46.     . 
Panurgus  Banksianus  .     . 

Chrysanthedra  smaragdina 
Lestis  muscaria   . 

Andrenidje. 

Dasypoda  hirtipes,  fig.  45  . 
FORMICID^E. 

Formica,  fig.  26.       ♦     •     . 
(Ecodoma  .•..♦. 

DORYLIDiE. 

Dorylus 
Crabronid^e. 

Trypoxylon,  fig.  4 1  . 
Mimesa 

Pemphredon,  fig.  40  . 
Nyssonid^e. 

Mellinus  sabulosus,  fig.  39 
Tenthredinid^e. 

Cephus  pygmteus,  fig.  2     . 
MUT1LLID.E. 

Mutilla,  fig.  28   .     .     .     . 

> 

Costal  nerve  branching  about  the  centre,  where  it  becomes  mar- 
ginal or  nearly  so. 

Distal  hooks  commencing  on  or  before  the  branching.     On  costal n  er ve . 

Membrane  of  wing  near  base  deeply  cleft,  and  again  nearer  the centre. 

. 

.     As  above,  but  costal  nerve  not  marginal. 

Distal  hooks  commencing  beyond  the  branching. 

(In  Mimesa  and  Pemphredon  the  anal  vein  is  enlarged  at  the  base 
as  if  to  branch,  but  without  actually  branching.) 

J 

As  above,but  costal  nerve  becoming  marginal  sooner  than  in  the  others. 

Costal  nerve  rising  to  the  margin  about  the  centre.     Dipping  below 
the  margin  at  the  commencement  of  the  distal  hooks  (which  grow 
on  the  membrane  of  the  wing  above  it),  and,  when  they  cease,  rising 
again  and  becoming  marginal.   Costal  nerve  branches  at  the  point where  it  dips. 
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CHALCIDID.E. 

Chalets,  fig.  24         .     .  .     One  vein  only,  simple ;  ceasing  at  centre  of  wing.     Distal  hooks  on end  of  vein. 

III.  Costal  nerve  not  divided  at  the  base;  marginal;  joined  about  the  centre  by  the  nerve below. 

A.  The  two  nerves  continued  after  the  junction  as  one,  no  longer  marginal.     Distal 
hooks  commencing  before  the  junction  on  costal  nerve. 

Xyphidriid^e. 

Xyphidria,  fig.  12 

Row  of  hooks  single. 

Tenthredinid*:.  ?  Tip  °fwinff  aS  in  Tenihredo,  &c.  below. 

Perga,  fig.  7   

Pterygophorus  (2  species),  fig.  8.       The  costal  nerve  is  divided  at  the  base — the  lower  branch  bent 
down  and  ceasing,  whilst  the  upper  is  continued  and  joined  by 

the  nerve  below,and  the  two  become  one  nerve  no  longer  marginal. 

Costal  nerve  and  nerve  below  both  reaching  nearly  to  the  margin 

at  the  tip  of  the  wing  without  meeting  there. 

N.B.  All  the  other  characters  of  Pterygophorus  corresponding  with 

this  section,  I  have  placed  it  here,  notwithstanding  the  division  in 

the  costal  nerve,  this  division  being  totally  unlike  that  in  sec- 

tion I.,  and,  indeed,  as  far  as  I  have  observed,  being  peculiar  to 

Pterygophorus. 

Urocerid^. 
Row  of  hooks  double. 

Sirex,  fig.  13   Costal  nerve  and  nerve  below  not  joining  at  the  tip. 

B.  A  loop  formed  at  the  junction  of  the  nerves,   by  their  separation  and  re-junction. 
The  two  nerves  continued  after  the  re-junction  as  one,  no  longer  marginal.     Distal 
hooks  commencing  before  the  junction  on  costal  nerve. 

>f 

if 

continued  for  a  short  distance;  never  quite  to  the  margin. 

Tenthredo  (3  species),  figs.  9,  10. 
Allantns  (2  species),  fig.  1. Abia. 

Sciapteryx,  fig.  1 1 . 

Hylotoma  (7  species),  figs.  3  to  6.     In  some  of  the  Hylotomce  the  costal  nerve  is  interrupted,  rendering 

the  loop  exceedingly  indistinct;  sometimes  it  is  even  lost,  but 

there  is  always  an  indication  of  it. 

I  now  proceed  to  describe  the  two  groups  of  hooks  found  on  the  wings. 

The  Distal  hooks  are  present  on  aU  the  hind  wings  of  Hymenopterous  insects  that  I 
have  examined. 

In  the  IcHNEUMONiDiE  they  are  long  and  re-curved  (sometimes  losing  the  re-curve 

towards  the  tip  of  the  wing),  and  are  situated  on  the  lower  division  of  the  costal  nerve vol.  xxiii s 
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after  that  has  branched  and  become  marginal, 

base  of  the  wing. 
The  number  on  various  species  is  as  follows  ; 

They  are  generally  largest  towards  the 

combustus.  7 

7) 

Paniscus  glaucopterus,  1 5 . 

Tryphon,  8. 
Pimpla  Turionellte,  7- 

Pimpla  (England),  6. 
Pimpla  varicornis,  10. 

Ophion  (America),  6. 

Paniscus  (England),  6. 
Paniscus  inquinatus,  7- 

Pimpla  (N.  America),  fig.  21,  has  2  strong  upright  hairs  at  the  commencement  of  the  row  of  hooks; 
12  follow  regularly;  but  between  the  6th  and  7th  and  the  9th  and  10th,  and  in  a  line  with 
the  hairs,  is  a  small  hook  standing  up  and  not  re-curved.  In  all  these  species  of  Pimpla, 
there  are  rather  upright  and  strong  hairs  at  the  commencement  of  the  row  of  hooks. 

Rhyssa,  13-14. 
Ephialtes,  6. 

Osprynchotus,  \ 

Trogus,  21. 

Mesostenus,  11. 

Cryptus  (England),  6. 
Cryptus  (Europe),  14. 
Hemiteles*  4. 

The  distal  hooks  are  of  similar  form,  and  begin  before,  on,  or  after  the  branching  of 
the  costal  nerve  in  Sphegid^:  (Sphex)  and  Pompilid^e. 

Sphex  (Brazil)  has    36,  beginning  on  branching  of  costal  nerve  (7?  sub-basal  hooks). 
Pompilus  bicolor    24,  beginning  on  branching  of  costal  nerve  (no  sub-bas.). 
Pompilus    44,  beginning  before  branching  of  costal  nerve  (no  sub-bas.). 
Pompilus  nitidulus    21,  beginning  after  branching  of  costal  nerve  (no  sub-bas.). 
Pompilus  Bretonii    23,  beginning  on  branching  of  costal  nerve  (7-9  ?  sub-basal  hooks). 
Pompilus    35,  beginning  on  branching  of  costal  nerve  (2  sub-basal  hooks  ?). 

....  32,  beginning  after  branching  of  costal  nerve  (14  sub-basal  hooks). 
Macromeris  violaceus 

Pepsis  carulea  (Brazil) 
Pepsis  speciosa    .     . 

24,  beginning  before  branching  of  costal  nerve  (no  sub-bas.). 
23,  beginning  on  branching  of  costal  nerve  (no  sub-bas.). 

Pepsis  pretiosa    26,  beginning  on  branching  of  costal  nerve  (1  sub-basal  hook). 
Pepsis  apicalis    19,  beginning  on  branching  of  costal  nerve  (8  sub-basal  hooks). 
Pepsis  viridisetosa  •     ....  22,  beginning  on  branching  of  costal  nerve  (5  ?  sub-basal  hooks). 
Pepsis  limbata  (fig.  32  a)  .     .     .  30,  beginning  on  branching  of  costal  nerve  (7  ?  sub-basal  hooks). 

They  are  of  similar  form,  and  begin  where  the  upper  and  lower  divisions  of  the  costal nerve   unite   and 
{Chloriori). 

VESPIDiK. 

Vespa  maculata   33 
Polistes   22 

again  branch,  in  Vespid^:,  Eumenid^,   Scoliad^e,  and  Sphegim 

Polistes 21 

Polistes   27 
Polistes 

27 

Polybia   14,  fie 
EuMENIDxE. 

Eumenes   26 

4a 

Odynerus    23 

Rhynchium    23 

Synagris    23 
SCOJLIAD^E. 

Scolia     ........  17 
Sphegid^e. 

Chlorion  (1)      .  ...  36 

Chlorion(2)    31,  fig.  33  a 

In  Tkynnas  they  commence  after  the  branching  and  junction,  and  are  15  in  number. 
In  Astata  Boops,  fig.  35  a,  they  commence  after  the  branching  and  on  the  junction,  and are  8  in  number. 
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In  Ntssonid^e  both  the  veining  and  the  situation  of  the  hooks  vary. 

Stizus  (fig.  36  a)  has  25  distal  hooks,  commencing  on  junction  before  branching. 

Gorytes  mystaceus  (fig.  37  a),  12,  commencing  on  junction  after  branching. 

Gorytes  Natalensis  (fig.  38  a),  25,  commencing  on  junction  after  branching. 

Mellinus  sabulosus,  14,  on  costal  nerve  after  branching  (no  junction). 
- 

They  commence  on  or  immediately  before  the  branching  of  the  costal  nerve  in  Andre- 

nldje  and  Apidje,  and  are  large  and  recurved.  They  occasionally  differ  from  the  pre- 
ceding families  in  increasing  in  size  after  they  commence  at  the  centre  of  the  wing. 

Apid^e. 

Xylocopa 

Xylocopa 

Melecta  .  •  .  . 

M elect  a  armata  .  . 

Anthidium^  fig.  46  . 

49  ?  largest  in  the  centre  of  the  row ;  very  close  together. 

27,   first  two  or  three  simple,  the  rest  re-curved,  diminishing  in  size 
towards  the  apex  of  the  wing. 

22,   largest  in  the  centre. 

17,    diminishing  towards  the  apex, 

29,   largest   in   the  centre,  broader  and the  wing. 

33  ?  the  wing  too  broken  to  be  described, 

sharper  towards  the  base  of 

11,    diminishing  towards  apex. 

Anthidium  manicatum 

Panurgus  Banksianus 

Chrysanthedra. 
Lestis  muse  ana  . 

Andrenid^e. 

Dasypoda  hirtipes,  fig.  45  a.    15,   largest  in  the  centre. 

They  commence  after  the  branching  in  Formicid^:,  Dorylidje,  and  CrabronidjE. 

20,    diminishing  towards  apex. 

FoRMlClDiE. 

-
>
 

Formica,  24  r 
QZcodoma,  25 

DORYLID.E. 

Dorylus,  22. 

Crabronid^e. 

Pemphredon  lugubris,  9. 
Mimesa 

figulus 

7 

tween  them  of  the  length  of  one  row . 

In  MuHlla,  fig.  28  a,  they  grow  on  the  membrane  of  the  wing,  above  the  cost
al  nerve, 

which  appears  to  dip  down  to  make  room  for  them.     They  are  17  in  nu
mber,  and 

commence  before  the  branching. 

In  the  TENTHREDiNiDiE  and  two  allied  families  of  Xtphedeiid^  and  Urocekidjs,  th
ey 

le  or  a  double  row  (one  below  the  other),  commencin
g  on  the  costal 

nerve  below,  with  occasional  indications
  of  a 

are  in  a 
- 

nerve  before  the  first  junction  with  the  ner 

third  series  between  the  two  principal  rows 

They  are  in  a  single  row  in 
Xy PHIDRIID^E. 

Xyphidria,  which  has  11. 
Ten 'THREDINIDJE. 

Perga,  10. 
Pterygophi } 

s2 
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And  in  a  double  or  treble  row  in 

Uroceridjs. 

Sirex  has  46,  i.  e. 

Tenthredinid^e. 

Tenthredo  viridis  (fig.  9  a),  15  (-^). 
Tenthredo  viridis  ??j  16,  growing  too  irregu- 

larly to  divide. 

TfiNTHREDINIDiE. 

Abia  sericea,  16, 

Hylotoma  ccerulea,  13. 

Hylotoma  cyan,  croc.^  11. 

Hylotoma  ustulata  (fig.  5),  15  or  16. 

Hylotoma  Rosce,  12? 

Hylotoma  (England),  A.  (fig.  3  a),  15. 

Hylotoma  femoralis,  12,  13? 

Hylotoma  (England),  B.  (fig.  4),  15  ? 

Sciapteryx  costalis,  13. 

Tenthredo  Nothus,  13  (f). 
Allantus  (N.  America)  (fig.  1  a),  16. 
Allantus  scrophularius,  18  (T%). 

Cephus  pygmceus  has  a  single  row  of  6,  beyond  the  branching  of  the  costal  nerve. 

CHALCiDiE,  fig.  24  a.     I  have  only  one  species  of  this  family;  it  has  three  hooks  on  the  termination  of 
the  only  nerve. 

Chrysidid^e. 

Chrysis  ignita,  1 3  $ ,  1 2  <?  ? 
Chrysis  bidentata,  13. 

Chrysis  (England),  11. 

Sub-basal  hooks  are  found  in  the  families  of  Ichkettmonid^e,  Sphegid^e,  CHRYSiDiDiE, 
Pompilid^:,  Larrid^:,  Crabronid^:,  Andrenid^,  NYSsoxiDiE.  Tenthredineue,  and 
Thynnid 

In  some  families,  as  Ichneumonid^,  I  have  seen  no  species  without 
In 

others,  as  Pompilid^e,  they sometimes  present  or  ahsent  in  different  species  of  the 

same  genus ;  and  I  have  found  no  trace  of  them  in  the  families  Apid.e,  Vespid^:,  Ettme 
nid^e,  Scoliad^e,  Doryliime,  Mtjtillule,  Eormicidje,  and  Chalcidid^e.    Of  these,  how 

I  have  (with  the ption  of  Vespiile  and.  Apid^e)  seen  very  few 
some only  one  species. 

The  sub-basal  hooks  vary  much  in  situation,  arrangement 

sometimes  on  the  nerve  and  sometimes  on  the  membrane  of  the  wing.     They  occur  at  the 

form  and  number,  being 

of  the  wing,  or  midway  between  the  base  and  the  distal  hooks 
long  row  begms 

midway  between  the  base  and  the  distal  hooks,  ending  only  at  the  commencement  of  the 

row.     Sometimes  (as  in  some  species  of  Hylotoma)  there  are  one  or  two  at  the  com- 
distal 

mencement  of  the  row  of  distal  hooks  which  can  only  be  classed  as  sub-basal  from  their 

slightly  differing  in  form  from  the  distal  hooks,  while  they  agree  with  the  sub-basal  of 
other  species  which  do  not  commence  so  near  the  distal. 

They  are  generally  smaller  and  straighter  than  the  distal  hooks,  being  sometimes  quite 

fine  and  straight  (though  still,  in  most  families,  quite  distinguishable  from  the  hairs,  which 
they  then  resemble),  sometimes  strong  and  straight  almost  to  the  end,  where  they  curve 
suddenly — as  in  Paniscus. 

In  the  following  species  of  the  family  Ichnettmonid.e  they  are  strong,  curved  at  the 
end,  and  situated  on  the  upper  division  of  the  costal  nerve,  near  its  termination. 

Ophion  obscurus  (fig.  17  b)  has  2. I Ophion  combustus  (fig.  18)  has  3 
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Ophion  (America)  has  6.     5  grow  together  in  a  row,  and  1  about  the  length  of  that  row  distant  from 
them,  towards  the  base.     There  is  something;  like  the  scar  of  a  missing:  hook  in  the  interval. 

Paniscus  inquinatus  has  1. 

Paniscus  glaucopterus  has  1  • 

&  __  „M„  „^»*  v.  « ».»*,*„„£, 

from  the  fringe  of  hairs  which  cease  when  these  begin.     They 

differing 

between  the  hooks  and  hairs. 

> 

Tryphon  has  1. 

Pimpla  (N.  America)  has  1,  2  r 

Pimpla  (England)  has  1. 

Pimpla  Turionellce  has  1  \ 
r>>      ,  .        .    ,       ,    I  nearly  straight 
Pimpla  vancornis  has  1  J  J  ° 

Rhyssa  has  1  (hook  lost). 

Ephialtes  has  1. 

Osprynchotus  has  6. 

In  Trogus  (fig.  23)  there  is  one ;  fine  and  quite  straight,  on  the  margin  of  the  membrane 

of  the  wing,  beyond  the  end  of  the  upper  division  of  the  costal  nerve,  about  midway 

between  the  base  of  the  wing  and  the  distal  hooks. 

In  Mesostenus  there  are  3-4  ?  on  the  membrane  as  above,  but  not  quite  at  the  margin ; 
rather  nearer  to  the  base  than  to  the  distal  hooks. 

In  Cryptus  (fig.  14)  they  are  on  the  membrane,  not  marginal,  midway  between  the  base 

and  the  distal  hooks,  slightly  curved.     In  another  species  there  are  4,  large  and 
strong,  with  a  double  curve,  nearer  the  base  than  the  centre  of  the  wing.    The  mar 

&•     -"*~  — ~-o 

9 

of  the  wing  is  bent  (accidentally  ?) ;  and  I  cannot  tell  whether  they  are  on  the  nerve  or 

the  membrane.     There  are  strong  hairs  on  either  side  of  the  hooks  in  a  line  with  them. 

In  Hemiteles  there  is  one ;  fine,  straight,  and  erect,  nearly  on  the  margin  of  the  membrane 

of  the  wing,  above  the  costal  nerve,  rather  nearer  to  the  base  than  to  the  distal  hook>. 

In  the  following  species  of  the  tribe  Fossores  they  are  large,  strong,  and  curved  at  the 

tip,  and  situated  on  the  upper  branch  of  the  costal  nerve. 

In  Pompilhle,  out  of  five  exotic  species  of  Pompilus,  two  have  sub-basal  hooks  (2  ?,  7- 

in  number) ;  but,  owing  to  the  darkness  of  the  wings  and  the  dense  covering  of  hair, 

it  is  not  easy  to  ascertain  the  number. 
Macro  meris  violaceus  has  14. 

Pepsi*  (Brazil).    Of  six  species,  four  have  sub-basal  hairs  :  pretiosa  has  1  ;  apicalis  8 ;  viridisetosa  5  - limbata  7?  (fig.  325). 

In  Sphegid^e  they  are  of  the  same  form  as  in  Pompilid.e. 

Sphex  (Brazil)  has  7  or  more,  close  together,  on  the  margin  of  upper  branch  of  costal 
nerve,  near  base. 

ChloHon  (India,  1)  has  17,  near  margin  of  wing,  commencing  further  from  the  base  than 

in  Sphex,  growing  at  irregular  intervals. 

CJilarion  (India,  2)  (fig.  33  b)  has  22-23  ?  near  margin  of  wing,  commencing  further  from 

the  base  than  in  Spkex,  at  irregular  intervals. 

In  Astata  Boops  (Larridjs)  (fig.  35  a)  they  are  7  in  number,  growing  on  the  costal  nerve,  at 

rather  wide  intervals,  near  the  distal  hooks.  Very  strong.  Those  nearest  the  base
 

almost  straight ;  those  towards  the  distal  hooks  sharply  curved  at  the  tip.  A  row 

of  strong  straight  hairs  grows  in  a  line  with  them  on  either  side,  and  between 
 them. 
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Gorytes  Natalensis  (fig.  38  b)  (Ntssonid^)  lias  12,  and  G.  mystaceus  8,  strong  sub-basal 

hooks  on  upper  branch  of  costal  nerve,  nearer  the  base  than  the  centre  of  wing. 

Mellmus  sabulosus  (Nyssonidje)  has  7-9  small  sub-basal  hooks  on  the  membrane  of  the 

wing,  above  the  costal  nerve. 

Stizus  (Nyssonid^e).    I  have  only  one  specimen,  much  torn  at  the  base,  and  an  unnamed 

wing  (?  Stizus)  (fig.  36)  with  rather  similar  veining,  which  has  the  appearance 

of  nine  partitions  in  the  cell,  formed  by  the  divided  costal  nerve.  These  may  be  sub- 

basal  hooks  lying  down ;  but  if  so,  the  manner  of  growth  must  be  peculiar.     They 

are  perfectly  straight. 

In  the  three  following  species  of  Crabronid  J3  (which  are  all  that  I  have  seen)  they  are  on 

the  membrane  of  the  wing,  above  the  costal  nerve,  placed  at  rather  wide  intervals, 

about  midway  between  the  base  and  the  distal  hooks  in 

Mimesa  unicolor,  which  has  6,  and 

Pemphredon  lugubris,  which  has  4-6  ? 

Trypoxylon  Figidus  has  2,  nearer  the  distal  hooks. 

Dasijpoda  Hrtipes  (fig.  45  a)  (Andrenidje)  has  2  large  and  slightly  curved  hooks  on  the 

membrane  of  the  wing,  above  the  costal  nerve  and  near  the  distal  hooks. 

In  Chrysis  ignita  (fig.  25  a)  and  bidentata  (Chrysedid.e),  they  are  large  and  situated  on 

the  upper  division  of  the  costal  nerve.     Ignita,  8  (  <?  ?)  and  7  ( <?  ?)  ;  Bidentata,  8  ? 

The  Tenthredinidjs  appear  generally  to  be  furnished  with  sub-1basal  hooks ;  but  it  is 

not  always  easy  in  this  family  to  distinguish  them  from  the  hairs,  or  from  the  distal 
hooks. 

I  do  not  see  them  in  Hylotoma  rosae,  H.  ccerulea,  H.  cyaneo-crocea,  H.  "A.,"  or  H.  "B., 

nor  in  Perga,  unless  one  minute  erect  marginal  hair  close  to  the  base  of  the  wing  on  the 

otherwise  hairless  costa  is  to  be  called  a  "  sub-basal  hook,"  which  I  should  be  inclined  to 

admit,  from  the  fact  that  Sirex  Juvencus  has  four  or  five  similar  hairs — the  first  nearly  in 

the  same  situation,  and  the  last  quite  at  the  commencement  of  the  distal  hooks — resembling 

the  sub-basal  hooks  in  many  of  the  Tenthredinid^.  In  this  wing,  however,  there  is  a 

scar,  not  quite  marginal,  on  the  costal  nerve,  between  the  base  and  the  distal  hooks,  which 

may  have  been  the  site  of  a  more  marked  sub-basal  hook.  In  Abia  sericea  there  are  about 

7,  as  above,  but  more  nearly  approaching  the  character  of  sub-basal  hooks. 

If  in  the  above  the  sub-basal  hooks  are  difficult  to  distinguish  from  the  hairs,  in  some 

of  the  following  it  is  as  difficult  to  draw  a  line  between  them  and  the  distal  hooks.  In 

some  cases  a  distinction  may  be  made  by  the  form ;  for,  as  the  sub-basal  hooks  are,  in  nearly 

all  families,  straighter  and  smaller  than  the  distal,  and  as  the  distal  in  nearly  all  families 

are  largest  and  most  decided  in  form  towards  the  base  *  (diminishing  in  size,  and  in  some 

This  fact  does  not  always  hold  eood  with 

it. 

the  base  ;  so  that  the  distinction  appears  inapplicable  in  this  family — the  only  one  I  have  yet  seen  which  requires 

I  put  it  forward  only  as  a  quite  arbitrary  rule,  which  may  be  useful  if  it  is  necessary  to  divide  the  hooks  into    wo 
series ;  but  I  believe  that  in  some  species  there  is  no  real  division . 

The  hind  wings  of  the  Tenthredinidce  seem  to  be,  both  in  the  veining  and  in  the  arrangement  and  form  of  the  hooks, 

entirely  irregular.  The  termination  of  the  veins  at  the  tip  of  the  wing  seems  to  me  the  most  certain  character  of  the 
group. 
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cases  losing  the  re-curve  as  they  approach  the  apex  of  the  wing),  I  should,  in  ill-defined 

cases,  call  any  straight  hook  at  the  commencement  of  the  distal  a  sub-basal  hook.  Thus 

in  Pterygophorus  I  should  reckon  three  (fig.  8),  although  there  is  nothing  but  the  form  of 

that  nearest  the  distal,  and  the  fact  of  the  scars  beginning  nearer  the  base  than  is  usual 

with  distal  hooks,  to  separate  them. 

Allantus  scrophularius  has  5,  on  the  costal  nerve,  at  wide  intervals,  nearer  the  distal  hooks  than  the 
base. 

Allantus  (N.  America)  (fig.  1  a),  6  or  7- 

Tenthredo  Nothus,  5  well-marked  sub-basal  hooks,  beginning  near  the  distal ;  but  the  series  is  con- 

tinued almost  to  the  base  in  the  form  of  a  deflexed  hair,  with  a  large  scar  on  the  lower  edge  of 

the  costal  nerve.     The  other  hairs  have  not  such  u  scars. 

o 

Tenthredo  viridis  (fig*  9  a),  12. 
Tenthredo  viridis}  2. 

Sciapteryx,  4. 

Hylotoma  ustulata,  3. 

Hylotoma  femoralis,  ? 

Cephus  pygmteus,  6,  about  midway  between  the  base  and  the  distal  hooks. 

Xyphidria  Dromedarius  has  7  prominences  (fig.  12  a),  close  to  the  base  of  the  wing,  on  one  of  which 

is  a  large  sub-basal  hook.     Probably  6  others  have  fallen  off. 

Fore  Wings.— The  folding  over  of  the  lower  margin  of  the  fore  wing,  for  the  rccepi  ion  of 

the  hooks  of  the  hind  wing,  varies  much  in  different  insects,  in  form,  size,  arrangement, 

and  in  texture,  that  part  of  the  wing  often  differing  greatly  from  the  rest  of  the  membrane, 

as  in  Pelecmus  polycerator,  where  the  principal  roll  is  thick  and  dark,  and  thickly  studded 

with  short  stiff  spines  or  hairs,  while  the  membrane  of  the  wing  is  clear  and  thin,  having 

large  fine  hairs  at  wide  intervals.  It  is  frequently  serrated,  or  edged  with  short  stiff  hairs, 

along  the  npper  part ;  sometimes  it  takes  a  second  fold,  when  the  serration  usually 
 ceases 

{&&m.Astata  Boops). 

In  some  insects,  as  in  all  the  Tenthredinim  which  I  have  seen,  in  Scolia,  Mutilla,  an
d 

Stilbum,  there  is  but  one  roll ;  and  in  some  (as  Mutilla)  it  becomes  very  narrow,  and 

extends  almost  to  the  base  of  the  wing. 

In  Vespa  the  roll  for  the  distal  hooks  is  very  broad,  and  doubled,  and  there  is 
 a  second 

and  narrower  roll,  nearer  to  the  base,  for  the  sub-basal  hooks. 

In  Chlorion  the  roll  is  broad  at  the  centre  of  the  wing,  diminishes  and  wi
dens  again  as 

it  approaches  the  base,  and  there  is  a  short  broad  turning  up  of  the  wing  qu
ite  at  the  base. 

InPimpla,  Paniceus,  Tryphoti,  Mesostemis,  and  Pelecinus
  there  are  two  separate  rolls. 

In  Ophion  two,  or  one  prolonged  roll. 

(Query. — Is  it  always  a  roll  ?) 

Xyphidria  Dromedarius  has  some  hairs  on  the  costa,  near  the  
base  of  the  fore  wing,  much 

resembling  in  appearance  the  sub-basal  hooks  in  the  same  part  of  t
he  hmd  wing. 

The  only  genus  of  four-winged  insects,  not  Hymenoptero
us,  on  the  hmd  wings  of  which  I 

have  observed  a  hook,  is  Aphis  *  (Tab.  XVI.  fig.  13  «).  I
t  is  found  in  all  the  British  species 

of  that  genus  described  by  Mr.  Walker,  of  which  there 
 are  specimens  mounted  by  him  in 

Mr.  Westwood  bavin*  suited  to  Dr.  Gray  that  the  
hook  of  the  Aphides  was  figured  and  described  by  Messr

s 
Ratzeburg  and  Curtis,  he with  the  followin. 

eburg,   in  his  <  Die  Forst-Insecten/  figures  four  species  of 
 Aphides  in  their  various 
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the  Museum  collection,  though  I  do  not  find  it  mentioned  in  the  descriptions  of  that  author. 
I  may  also  observe  that  it  is  not  represented  in  any  of  the  370  very  much  enlarged  draw- 

ings of  the  species  of  this  genus  engraved  in  Koch's  ( die  Pflanzenlause,  Aphiden,  getreu 
nach  dem  Leben  abgeleitet  und  beschrieben. '  Nor  are  they  mentioned  in  the  work  of 
MM.  Amyot  and  Serville,  '  Hist.  Nat.,  Hemipteres,'  Paris,  1843. 

The  wing  of  Aphis  is  figured  with  a  group  of  hooks,  in  a  paper  by  Mr.  John  Tyrrell,  in 

the  *  Journal  of  Microscopical  Science,'  vol.  iii.  p.  230.  This  does  not  agree  with  any- 
thing that  I  have  seen,  nor  does  his  third  figure,  which  represents  the  fore  and  hind 

wings  ̂ joined  casta  to  costa. 

In  all  the  species  of  Aphides  that  I  have  examined,  there  is  only  a  single  hook  placed 
near  the  middle  of  the  front  edge  of  the  hinder  wing ;  and  the  hinder  edge  of  the  front 
wing  is  turned  up  for  a  considerable  distance  to  receive  it. 

In  general  the  hook  is  simple,  subcylindrical,  tapering  to  a  point,  with  an  enlarged 
base ;  but  in  one  or  two  species  it  looks  as  if  it  were  compressed  or  flattened,  and  is 
slightly  striated  longitudinally. 

It  is  not  to  be  observed  in  the  wings  oiLivia,  Psyllce,  or  any  of  the  neighbouring  genera 
Homoptera  which  have  come  under  my  observation.  In  most  of  the  other  genera  of  this 
order  of  insects,  the  fore  wings  are  more  coriaceous  or  horny  than  in  Aphis,  and  are  to  be 
regarded  as  much  in  the  light  of  covers  to  the  other  wings  as  organs  of  flight. 

In  some  Lepidopterous  insects  there  is  an  appendage  thus  described  by  Mr.Westwood : 

"  Another  peculiarity  consists  in  the  apparatus  by  which  the  two  wings  on  the  same  side 
are  retained  together  in  the  same  line  during  flight,  composed  of  a  loop  in  which  a  strong 
bristle  plays  (fig.  102.  8).  The  loop  is  formed  either  by  an  elevated  portion  of  the  mem- 

brane of  the  strong  central  vein  of  the  upper  wing  on  its  under  surface,  or  by  a  tuft  of 
raised  hairs.  This  appears  to  have  been  first  noticed  by  De  Geer  (torn.  i.  tab.  10.  f  4)  and 
Harris  (in  his  Essay  upon  the  membrane  of  the  wings),  and  afterwards  by  Giorna  (Lin. 
Trans.,  vol.  i.  p.  135)  in  greater  detail.  M.  Poey  (Ann.  Soc.  Ent.  Prance,  torn,  i.)  has 
observed  that  the  bristle  is  simple  in  the  males  but  multiplied  in  the  other  sex,  in  which, 
according  to  Kirby  and  Spence,  there  is  no  annulus,  and  consequently  these  individuals 
are  less  fitted  for  flight.  See  also  Hoeven  in  Perussac's  Bui.  Sci.  Nat.,  March,  1828.  It 
is  chiefly  among  the  Spingidce  and  Moths  that  we  find  this  apparatus,  the  butterflies  being 

destitute  of  it."  (<  Modern  Class,  of  Insects,'  vol.  ii.  p.  317.)  And  he  adds  as  a  foot-note 
at  page  332  :  "  Prom  the  observation  of  Mr.  Haworth  (Lep.  Brit.  p.  19)  upon  the  strong 
flight  of  the  males  of  the  Purple  Emperor  {Apatura  Iris),  it  would  appear  that  the  males 
of  that  species  possess  this  socket  and  spring,  as  he  terms  this  apparatus,  and  of  which 
the  females,  which  fly  but  little,  are  destitute." 

represent  the  hook  on  the  wing  in  any,  although  his  figures  of  A.  platanoides  and  A.  piniphila  are  of  a  large  size.  He 
has  observed  and  figured  the  hooks  on  the  hind  wing  of  the  genus  Chermes  in  two  species,  mz.,  Chermes  coccineus 
(t.  12.  f.  l.o.  9),  Chermes  laricis  (t.  13.  f.  5). 

€( 

Mr.  Curtis,  in  vol.  xi.  of  the  •  British  Entomology/  divides  the  Aphides  into  two  genera,  and  figures  as  the  types 
Cynara  roboris  (p.  576),  Aphis  tilice  (p.  577)-  He  does  not  describe  the  hooks  in  his  generic  characters,  nor  represent 
them  in  his  figures :  this  is  the  more  remarkable,  as  he  figures  the  hind  and  fore  wings  of  Cynara  roboris  in  the  rela- 

tive position,  of  an  enlarged  size,  to  show  the  nerves/5 
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I  have  examined  this  apparatus  in  different  genera  of  Lepidoptcra.  The  bristle  is 
usually  not  only  double  or  divided  and  forked  from  the  base,  instead  of  single,  but  also  is 
much  weaker  in  the  females  than  in  the  males. 

i>  v..~. 
3  no  affinity  in  its  structure  with  the  hooks  on  the  hind  wings  of  Hymenoptera  and 

Aphides  here  described ;  and  from  its  situation  at  the  base  of  the  wing,  its  flexible  and 

elastic  character,  and  from  the  imperfection  of  the  loop,  it  can  have  little  effect  in  keeping  the 

wings  "in  the  same  line  during  flight/'  or  at  least  an  effect  very  different  from  that  produced 
by  the  hooks  on  the  margin  of  the  wings  of  Hymenoptera  and  Aphides,  which,  wherever 

they  may  commence,  always  reach  to  near  the  middle  of  the  wing,  and  are  thus  able  to  act 

with  considerable  power  in  connecting  the  two  wings  and  keeping  them  in  place. 

I  cannot  believe  that  the  use  of  this  apparatus  in  the  Lepidoptera  has  yet  been  disco- 

vered, or  that  it  is  of  the  same  nature  with  that  of  the  hooks  here  described.  Perhaps 

the  name  of  "  spring,"  which  Mr.  Haworth  gives  to  it,  may  best  illustrate  its  use. 

Fig. 

Fig. 
Fig. 
Fig. 

EXPLANATION  OF  THE  PLATES. 

Tab.  16. 

Hind  Wings  of  Hymenoptera  Terebrantia,  Latr.,  and  Aphis. 

1.  Allantus  (N.  America),     a.  the  16  distal  hooks  and  the  first  sub-basal. 
Fig.    2.  Cephus  pygmceus. 
Fig.    3.  Hylotoma a.  the  distal  hooks 

Fig.    4. 
5. 

6. 

,  B.     The  distal  hooks. 

ustulata.     Distal  hooks,  and,  i  and  2.  ?  sub-basal  hooks. 

femoralis.     a.  tip  of  wing. 
7.  Perga. 

Fig.    8.  Pterygophorus.     a.  base  of  wing :  b.  i,  10.  distal  hooks ;  i,  3.  sub-basal  hooks. 

Fig.    9.  Tenthredo  viridis.     a.  the  distal  and  three  first  sub-basal  hooks ;  i,  2,  3.  end  of  nerve 

0.  Tenthredo,  sp.  n.  ?  1,  2,  3.  end  of  nerves. 

1.  Sciapteryx  costalis.     a.  end  of  costal  nerve. 

2.  Xyphidria  Droi 
3.  Sirex  Juvencus. 

3 W 

Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 

Fig.  20.  Pimpla,  England. 
Fig.  21. 

«.  sub- basal  hooks 

4.  Cryptus,  Europe. 

5 .  Cryptus,  England.     Scar  of  sub-basal  hook 
6.  Mesostenus. 

7*  Ophion  obscurus. 
a.  the  distal  hooks ;  b.  sub-basal  hooks 8. 

combustus.     sub-basal  hooks. 

9.  Paniscus  (England),     a.  sub-basal  hooks 

N 
distal  hooks. 

Fig. 22.   Osprynchotus a.  base  of  costal  nerve 
Fig.  23.  Trogus. 

Fig.  24.  Chalets,     a.  distal  hooks. 

Fig.  25.  Chrysis.     a.  the  sub-basal  hooks. 
VOL.  XXIII. 
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Tab.  17. 

Hind  Wings  of  Hymenoptera  Aculeata^  Latr. 

*  . 

Fig.  26.  Formica. 

Fig.  27.  Thynnus. 

Fig.  28.  Mutilla.     a.  distal  hooks. 

Fig.  29.  Scolia. 

Fig.  30.  Pompilus. 

Fig.  31.  Macromeris  violaceus. 

Fig.  32.  Pepsis  limbata.     a.  distal  hooks ;  b.  sub-basal  hooks  :  highly  magnified. 
Fig.  33.  Chlorion  (No.  2).     a.  the  distal  hooks;  b.  the  sub-basal  hooks. 
Fig.  34.  Spte  (Brazil). 

Fig.  35.  Astata  Boops.     a.  some  of  the  distal  and  sub-basal  hooks. 
Fig.  36.  Stizus.     a.  some  of  the  distal  hooks. 

Fig.  37-  Gorytes  mystaceus.     a.  some  of  the  distal  hooks. 

Fig.  38. Natalensis.     a.  some  of  the  distal  hooks;  b.  a  sub-basal  hook 
Fig,  39.  Mellinus  sabulosus. 

Fig.  40.  Pemphredon  luyubris. 

Fig.  41.  Trypoxylon  Fiyulus.     The  distal  hooks. 

Fig.  42.  Odynerus. 

Fig.  43.  Polistes. 

Fig.  44.  Polybia.     a.  distal  hooks.       0 

Fig.  45.  Dasypoda  hirtipes.     a.  the  distal  and  the  sub -basal  hooks. 
Fig.  46.  Anthidium.     a.  the  distal  hooks. 

Fig.  47.    
3 
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XIII.  On  certain  Sensory  Organs  m  Insects,  hitherto  undescribed 
By  J.  Braxton  Hicks,  M.J).  Loud.,  F.Z.S. 

Read  May  3rd,  1860*. 

BEFORE  proceeding  to  the  details  of  the  following  communication,  it  will  be  well  to 
remind  this  Society  of  the  structures  I  have  already  pointed  out  as  existing  in  the  Insect 
tribes,  the  consideration  of  which  will  serve  to  explain  the  nature  of  the  new  organs about  to  be  described. 

In  a  paper  read  before  the  Linnean  Society  on  the  17th  June,  1856 1, 1  called  attention  to 
groups  of  hemispherical  vesicles,  disposed  in  rows,  very  regularly  arranged,  situated  at  the 
base  of  the  halteres  in  all  Diptera.  These  vesicles  are  apparently  formed  of  cuticle,  beneath 
which  the  ordinary  chitine-layer  is  deficient,  whereby  a  longer  or  shorter  tube  is  formed, 
according  to  the  thickness  of  that  layer  at  the  part.  I  showed  that  the  number  of  these 
vesicles  in  some  Diptera  was  great — sometimes  as  many  as  360  on  each  halter.  I  also 
pointed  out  that  a  very  considerable  nerve  (the  largest  in  the  body  except  the  optic)  pro- 

ceeded to  the  halter.  I  then,  as  also  subsequently  (Linn.  Trans,  vol.  xxii.  p.  144), 

showed  that  similar  structures  were  to  be  found  extending  along  the  subcostal  nervure 

of  the  wings  both  of  Diptera  and  of  the  4-winged  tribes ;  more  numerously  in  that  of  the 
posterior  wings  and  on  the  upper  aspect. 

To  these  organs  also  nerves  were  clearly  seen  to  pass  from  the  thoracic  ganglia. 

At  the  same  time  I  showed  that  the  elytra  of  the  Coleoptera  formed  no  exception 

in  consequence  of  their  peculiar  structure,  but  that  the  nerve,  entering  their  base, 

branched  into  numerous  filaments,  which  ultimately  terminated  in  vesicles  pretty 

uniformly  scattered  on  the  upper  surface. 

At  the  time  of  reading  that  paper  I  had  not  found  these  organs  on  the  under  surface 

of  the  elytron,  but  I  now  furnish  a  drawing  of  the  under  surface  of  that  of  Aromia  mos~ 

chat  a  (Musk  Beetle),  in  which  the  vesicles  are  distributed  in  the  course  of  the  nervure, 

the  nerve  giving  off  branches  to  each  vesicle  (PL  XVIII.  fig.  B). 

Although  I  had  distinctly  perceived  the  branches  of  the  nerves  passing  to  the  vesicles 

on  the  subcostal  nervure  of  the  wings  and  on  the  elytra,  I  had  not,  at  the  time  of  my  first 

notice  of  the  subject,  seen  the  nerves  actually  distributed  to  those  more  elaborate  groups 
on  the  base  of  the  halteres. 

I  now,  however,  am  able  to  show  this  point  most  clearly  in  the  halteres  of  (Estrus 

Equi  (PI.  XVIII.  fig.  A) .  It  will  be  seen  that  a  branch  passes  directly  to  each  of  the 

three  principal  groups  at  the  base,  while  a  small  nerve  only  proceeds  up  to  the  head  of 

the  organ.  Thus  it  is  proved  that,  whatever  the  function  of  these  organs  may  be,  the 

largest  nerve,  except  the  optic,  is  distributed  to  them. 

Having  pursued  these  investigations  into  the  different  members  of  insects,  I  beg  now 

It  should  be  stated,  that  this  paper  was  originally  presented  to  the  Royal  Society,  where  it  was  read  on  the  26th 
* 

May,  1859 ;  and  an  abstract  of  it  was  published  in  the  Proceedings  Roy.  Soc,  vol.  x.  p.  25. 
t  Journ.  of  Proceed.  Linn.  Soc,  vol.  i.  p.  136. 
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to  draw  attention  to  another  somewhat  similar  group  of  organs  observed  about  the  joint  of 
the  trochanter  and  femur,  chiefly  on  the  former,  and  which  I  have  found  in  all  the  insects 
I  have  examined. 

The  organs  in  question  consist,  as  in  the  structures  above  described,  of  a  thin  delicate 
membrane,  probably  the  cuticle,  stretching  over,  and  closing  in  from  the  air,  a  tubular 
aperture  in  the  chitine-layer  of  the  part.  This  aperture  may  be  circular  or  oval,  the  tube 
varying  in  length  according  to  the  thickness  of  the  integument,  curved  as  in  the  Hornet, 
or  forming  a  globular  cavity  as  in  Silpha.  The  delicate  membrane  which  covers  over  this 

aperture  is  generally  level,  sometimes  having  a  ridge  or  a  minute  papilla  in  its  centre,  as 
in  Meloe  (PL  XVIII.  fig.  G). 

In  some  rare  instances,  as  in  Formica  rufa  (PI.  XVIII.  fig.  M),  I  have  found  that  a  few 
occur  about  the  next  joint  (the  tar  so-femoral) . 

The  following  are  those  which  I  have  selected  to  exemplify  these  structures : 
They  are  remarkably  well  shown  in  the  genus  Hippobosca.     Pig.  C,  1,  represents  the 

trochanter-femoral  j  oint  of  S.  Mrundinis.     The  organs  are  found  on  both  sides  of  the 
limb,  and  occur  in  groups  of  one  or  two  rows  of  vesicles,  each  of  which  has  a  diameter  of 

inch,  the  rows  being  either  straight  or  curved. 

Pig.  C,  2,  shows  those  of  H.  Ovis ;  they  are  rather  more  numerous  than  in  H.  Mrun- 
dinis, and  of  the  same  diameter. 

Those  of  H.  equina  are  similar. 

Those  of  Musca  domestica  are  represented  at  fig.  D.  In  all  the  Diptera  I  have  exa- 
mined they  are  alike;  they  are  concentrated  into  a  group  of  about  ten  to  twelve  on 

the  femoral  portion  of  the  joint.     The  diameter  of  each  is  -^fa  inch. 
In  Fulex  these  organs  can  be  seen,  of  a  small  size,  about  three  in  number,  on  the  concave 

side  of  the  trochanter.     They  are  best  shown  in  the  Swallow-Plea. 

In  Silpha  (PI.  XVIII.  fig.  E)  they  are  well  marked,  being  about  eight  on  one  side  of 
the  trochanter  and  six  on  the  other,  the  centre  of  the  tube  being  of  much  greater  diameter 
than  either  the  covering-in  membrane  or  the  internal  opening,  thus  being  of  a  globose 
form.     The  diameter  of  the  covering-in  membrane  of  the  largest  is  yyVo  inch. 

In  the  female  of  Lampyris  noctiluca  (Glow-worm)  (PI.  XVIII.  fig.  P)  they  are  found 
in  a  row  of  six  to  eight,  extending  transversely  across  the  trochanter  on  each  side.  The 
branches  of  the  nerve  proceeding  to  them  can  be  plainly  seen  (fig.  P,  1  c). 

In  Meloe  I  have  found  these  organs  on  the  femur,  close  to  the  trochanter ;  they 
are  about  twenty  in  number;  the  covering-in  membrane  has  a  central  prominence 
(PI.  XVIII.  fig.  G,  2  b,  3  b),  on  which  the  branch  of  the  nerve  (fig.  G,  1  a,  3  a)  ends,  after 
passing  up  the  tube  in  the  integument.  The  diameter  of  this  covering-in  membrane  is 
about  1^0  inch ;  that  of  the  papilla  is  7-5V0  inch,  whilst  that  of  the  nerve  is  still  smaller. 

In  Forficula  auricularis  (PI.  XVIII.  fig.  H)  they  are  found  on  each  side  of  the  tro- 
chanter, near  the  joint,  on  one  side  rather  scattered  and  large,  and  on  the  other  in 

a  group  of  about  six  or  seven.  They  are  oval  in  form,  and  rather  prolonged  at  one  end. 
The  diameter  of  the  longest  is  y^o  inch. 

These  structures  are  found  in  the  Grasshoppers  (Tetrix)  on  both  trochanter  and  femur, 
as  shown  in  PL  XVIII.  fig.  I,  3 ;  they  are  oval,  and  in  the  common  Grasshopper  mea- 
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sure  about  ttoo  iuch.  They  are  found  on  the  same  parts  in  Acheta  and  Blatta,  of  th< 

form  of  those  of  the  Scorpion-fly,  as  below. 

In  the  Scorpion-fly  (Panorpa  communis)  they  are  found  in  a  group  of  ten  to  twelve  on 

each  side  of  the  trochanter  (PL  XVIII.  fig.  I,  1)  each  one  is  oval ;  and  has  on  one  side 

a  ridge  running  in  the  direction  of  the  longest  diameter  (fig.  I,  2  c).  They  arc  also 
found  in  Libellula  in  the  same  parts. 

In  the  genus  Gerris  (Hemiptera)  the  organs  are  found  in  two  groups  on  the  trochanter, 

about  four  in  each  group,  and  their  shape  is  different  from  those  hitherto  described,  being 

oval,  with  a  point  at  each  end  and  a  papilla  in  the  centre  (PL  XVIII.  fig.  K,  a).  The 

same  organs  are  found  in  the  Water- Scorpion  {Nepa  cinerea). 

In  the  genus  Vespa  they  are  found  in  a  group  on  both  the  trochanter  and  femur,  near 

the  joint,  and  a  few  scattered  over  the  trochanter.  I  have  represented  those  of  Vespa 

Crabro  at  PL  XVIII.  fig.  L,  1 ;  they  are  circular  at  the  surface.  The  tubes  leading  to 

the  surface  are  curved;  the  nerve  proceeding  to  them  can  be  plainly  seen,  as  is  shown 

at  fig.  L,  2. 

In  the  Hive-Bee  these  organs  are  not  so  numerous,  but  are  situated  in  the  same  part. 

In  Formica  rufa,  or  the  Wood-Ant  (PL  XVIII.  fig.  M,  1),  the  organs  are  very  numerous, 

and  exist  both  on  the  trochanter  and  femur  (fig.  M,  1,  a  a).  The  nerve  can  be  seen  passing 

to  the  different  groups.     On  the  femoral  end  also  of  the  tibia  are  to  be  found  a  f
ew  small 

groups,  to  which  the  nerve  can  be  traced  (fig.  M,  2).    Their  diameter  is  abo
ut  3^  inch 

In  the  various  Tenthredines  the  same  organs  are  to  be  seen  (PL  XVII L  fig.  N, 
 1), 

larger  than  the  foregoing,  and  their  form,  which  is  shown  at  fig.  N, 
 2,  is  somewhat  conical. 

They  exist  in  two  groups-one  small,  on  the  coxa ;  and  the  other  larger,  on  the  trochanter. 

The  organs  on  Grylla  viridissima  are  represented  at  PL  XVIII.  fig
.  0,  1.     They  exist 

on  the  first  and  second  legs,  but  not  on  the  third  leg ;  they  are  in
  three  groups,  two  on 

the  trochanter  and  one  on  the  femur. 

At  this  place  I  may  mention  that  I  have  examined  the  dilata
tion  on  the  fore  leg  o 

Gryllus  and  Zocusta,  considered  by  Siebold*  as  the  "  organ  
of  hearing,"  and  I  have  arrived 

at  the  same  conclusion  as  M.Lespes  in  the  ■  Ann.  des  Sc
i.  Sat.'  1858,  namely,  tha t there 

is  no  special  nerve  proceeding  to  the  dilatation,  but  that  
within  it  there  is  a  swelling  ot 

the  trachea  which  principally  occupies  the  space,  and  
that  the  nerve  passes  deeper  down 

behind  this  tracheal  swelling,  being  continued  through  the  jo
int  to  the  extremity  of  he 

leg.     I  have  bleached  the  integuments,  and  have  been  ab
le  to  see  quite  through  the  leg 

by  adjusting  the  focus  suitably.  ,  .  ,., 

The  next  portions  of  the  Insect  to  which  I  wish  to  direct
  attention  are  ̂ V^Jbrtb 

maxillary  and  labial.  If  we  examine,  with  J  to  1
-inch  objective,  the  palpus  of  th, 

common  Blow-fly  {Mmca  vomitoria),  it  will  be  seen 
 to  be  studded  wi  h  a  number  of  small 

transparent  dots  over  more  than  half  its  surfa
ce,  more  thickly  towards  j the  apex 

(PL  XVIII.  fig.  P,  1).  Their  true  nature  it  is  dif
ficult  to  tell,  but  i  is  probablj  some, 

thing  similar  to  that  which  I  shall  describe  in  Ves
pa  Crabro.  I  have  town  them 

enlarged  (fig.  P,  2),  with  the  minute  hair-lite  cuticula
r  projections  between  them,     tneir 

diameter  in  this  Ply  is  5  o'a  tf  iuch. Wiegm 
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In  the  palpi  of  all  Diptera  formed  on  the  same  plan  as  in  Musca,  I  have  found  these 

structures  existing,  varying  indeed  in  numher  and  size.  I  have  also  found  them  in 
Eristalis  tenax. 

In  many  of  the  Diptera  (Musca,  Mesembrinum,  for  instance,  and  Plies  of  similar  con- 

struction), a  group  of  organs  of  a  somewhat  similar  character  is  to  be  found  on  the  tips 

of  the  piercers ;  in  some  there  are  as  many  as  twenty  on  each  side  of  the  middle  line,  two 

large  ones  generally .  being  situated  at  the  apex.  In  Tabanus  bovinus  the  tip  of  the 

central  portion  or  piercers  possesses  as  many  as  twenty,  apparently  having  the  same 

structure  as  those  in  the  Hymenoptera,  to  be  immediately  described. 

I  have  found  similar  organs  on  or  about  the  palpi  of  some  of  the  Hymenoptera,  as 

Vespa,  Odynerus,  Apis,  Bombus,  Megachile,  Nomada,  &c.     I  have,  in  PI.  XVIII.  fig.  Q,  1, 

figured  these  in  Vespa  Crabro.     They  are  situated  at  the  basal  joint  of  the  labial  palpi, 

about  twelve  in  number,  and  in  the  same  joint  of  the  maxillary  palpi,  but  fewer  and 

more  scattered.     In  Vespa  vulgaris  their  diameter  is  1g70  inch.     In  fig.  Q,  2,  I  have 

given  an  enlarged  view  of  one, — (2)  showing  a  section  in  which  the  nerve  (a)  is  seen 

expanding  on  the  inner  surface  of  the  covering-in  membrane,  (3)  as  seen  from  above. 
In  Odynerus  muraria  and  O  Antilope,  for  instance,  they  are  found  also  on  the  centre 

of  the  base  of  the  labium. 

In  Apis  mellifica  these  organs,  instead  of  being  placed  on  the  first  joint  of  the  labial  and 

maxillary  palpi,  are  close  to  the  origin  of  the  palpus.  I  have  shown  these  at  PI.  XVIII. 

fig.  It,  1  a,  2  a.  If  we  examine  the  apex  of  the  labial  palpi  of  this  Bee,  we  shall  find  three 
or  four  structures  somewhat  similar,  but  having  a  few  papillae  at  the  surface.  They  are 
situated  among  the  hairs,  and  are  represented  at  PI.  XVIII.  fig.  E,  3  a.  In  the  Megachile 

(Leaf-cutting  Bee)  they  are  very  similarly  situated,  but  on  the  base  of  the  tongue,  and  on 
the  basal  joint  of  its  palpus,  and  a  few  scattered  over  the  second  joint  (PI.  XIX.  fig.  A,  1). 

In  Nomada  succmcta  I  can  find  them  only  on  the  base  of  the  labial  palpi,  and  one  on 
the  distal  end  of  each  segment  of  the  same  palpi,  which  latter  are  of  much  larger  size 
(PI.  XIX.  fig.  B,  a) . 

This  will  suffice  to  point  out  the  kind  of  structure  to  be  found  on  or  about  the  palpi ; 
to  all  of  them  a  bundle  of  nerves  can  be  seen  proceeding. 

In  Dyticus  marginalis  I  have  observed  a  few  organs  on  the  maxillary  palpi,  situated  in 
an  oblique  row  (PI.  XIX.  fig.  E,  la  &  3),  of  apparently  similar  nature  to  the  structures 

which  I  have  observed  on  the  antennas  of  that  insect  (in  the  second  paper  read  before  the 
Linnean  Society,  May  1859).     They  are  shown  enlarged  at  fig.  E,  3. 

A  group  of  similar  structures  is  to  be  found  in  some  of  the  Arachnida,  as  Arania, 

Tegenaria,  on  the  under  surface  of  the  maxillse,  extending  lengthwise  along  the  middle 
on  a  space  nearly  devoid  of  hairs.  They  are  the  only  organs  which  I  have  been  able  to 
meet  with  in  that  tribe ;  but  as  the  habits  of  the  Arachnida  show  them  to  be  chiefly 

dependent  on  sight  for  their  guidance  in  obtaining  supplies  of  food,  we  probably  might 
not  expect  to  find  a  large  development  of  these  organs,  or  others  I  am  about  to  mention . 

In  the  palpi  of  Lepidoptera  I  have  observed  a  peculiar  structure,  which  I  cannot  find 
noticed  by  any  one,  and  which  differs  much  from  the  other  I  have  described. 

The  structure  in  question  consists  of  a  depression  on  the  apex  of  the  terminal  joint, 
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the  depth  of  which  varies  extremely—from  a  mere  depression,  as  in  the  Lacquey-moth 
(Clmocampa  Nemtria),  to  a  tnbe  extending  inwards  to  half,  or  more,  of  the  length  of  the 
joint.     Sometimes  the  tnbe  is  of  the  same  diameter  throughout,  or  even  dilated  at  the 
mnermost  end.     What  the  nature  of  the  inner  surface  of  this  tubular  depression  is,  it  is 
very  difficult  to  ascertain  from  its  position.     It  certainly  possesses  numerous  hairs,  and 
apparently  there  are  some  circular  markings  between  them  at  the  deepest  part.     How- 
ever,  upon  one  point  there  is  no  doubt,  viz.  that  a  nerve  proceeds  distinctly  to  it  alone, 
and  spreads  out  upon  the  apex  of  this  cavity  (PL  XIX.  fig.  C,  1  b,  2  b).     It  is  held  in  its 
position  by  two  or  three  bands  which  are  attached  to  the  interior  of  the  wall  of  the  palpus. 
The  aperture  of  this  structure  when  tubular  (which  is  its  most  frequent  form)  is  shown 
at  fig.  0,  1  a,  2  a.     I  have  given  figures  of  it  in  Argynnis  Faphia  and  in  a  Geometer- 
moth.     In  a  large  number  of  different  species  examined,  I  have  never  found  this  struc- 

ture absent. 

In  Acherontia  Atropos  (Death's-head  Moth)  there  is  no  depression,  the  part  being  merely marked  by  a  circular  yellow  spot. 

I  have  found  something  similar  to  this  in  the  first  joint  of  the  palpus  in  Bibio  Marci 
(Diptera),  which  I  have  drawn  at  PI.  XIX.  fig.  D,  1.  There  are  about  twenty-four 
irregularly-shaped  hollow  cells  or  compartments  on  the  floor  of  the  cavity,  each  of  which 
is  divided  from  its  neighbours  by  a  rather  stout  septum;  and  a  number  of  hairs 
spring  up  from  the  floor  of  each  cell,  and  from  the  sides  of  the  walls  dividing  them 

ee  PL  XIX.  fig.  D,  2).  I  have  not  as  yet  met  with  this  condition  in  any  other 
dipterous  insect. 

I  shall  now  pass  to  a  class  of  structures  quite  dissimilar  to  those  already  mentioned. 
They  are  to  be  found  on  the  palpi  and  those  parts  about  the  mouth  whose  function  is 

that  of  touch,  as  the  apex  of  the  palpi,  proboscis  of  Lepidoptera  and  of  Diptera,  and  also  on 
the  apex  of  the  antennae,  being  peculiar  modifications  of  true  hairs,  and  not  processes  of 
the  cuticle.     It  is  requisite  to  bear  in  mind  the  true  nature  of  the  hair  in  Insects, — 

namely,  that  it  is  situated  in  a  depression  caused  by  the  absence  of  the  inner  layers  of  the 
integument,  into  which  the  cuticle  is  continued.     In  the  centre  of  this  cuticular  depression 

a  small  elevation  or  papilla  arises,  which  is  the  true  root  of  the  hair,  and  which  rises  from 

it  of  various  length.     By  means  of  this  arrangement,  the  hair  itself  is  capable  of  some 
degree  of  motion.      The  interior  of  the  root  of  each  hair  is   in  connexion  with  the 

internal  parts  of  the  member  on  which  it  is  situated ;  commonly  fibres  run  to  it,  probably 

always  including  a  branch  of  a  nerve ;  and  this  is  decidedly  the  case  in  those  hairs  situated 

near  the  prominent  parts  and  extremities  of  the  various  members,  as,  for  instance,  the  tips 

of  the  antennae,  the  palpi,  pads  of  tarsi,  &c. ;  and  this  branch  of  the  nerve  does  not  run  into 

the  interior  of  the  hair,  but  only  to  the  inner  aspect  of  the  root,  which  separates  it  entirely 

from  the  interior.     The  difference  between  this  structure  (true  hairs)  and  cuticular  pro- 

cesses must  be  particularly  borne  in  mind  :  the  latter,  having  no  root,  and  not  being  situated 

in  a  depression,  evidently  only  spring  from  the  surface.   The  spine  must  also  be  distinctly 

separated  from  the  true  hair,  being  a  tapering  process  of  the  whole  integument,  into  the 

interior  of  which  the  contents  of  the  body  can  freely  pass. 
The  palpi  have  been  considered  by  most  naturalists  as  the  organs  of  touch,  both  from 
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observations  upon  the  habits  of  insects,  and  also  from  the  palpi  having,  in  those  instances 
where  they  are  particularly  used  in  the  investigation  of  food,  &c,  an  apparently  thin 
delicate,  bladder-like  membrane  at  their  extremities.    Now,  although  I  shall  be  able  to 
show  that  they  are  endowed  with  a  very  delicate  sense  of  touch,  yet  that  function  depends 
on  a  condition  very  different  from  that  simply  of  a  delicate  membrane ;  for,  in  the  numerous 
palpi  which  I  have  examined,  the  thin  bladder-like  membrane,  instead  of  being  perfectly 
smooth,  is  in  most,  if  not  in  all  instances,  furnished  with  numerous  bodies,  which  I  shall 
be  able  to  show  are  but  modified  hairs,  sometimes  of  extreme  minuteness  and  delicacy. 
But  even  the  palpi  of  the  Orthoptera  (Gryllus,  Zocmta,  Tetrix,  for  instance)  bristle  all 
over  with  hairs,  as  will  be  shown  below.  Proceeding  to  each  of  these  modified  hairs,  in 
every  instance,  can  be  plainly  observed  a  branch  of  the  palpal  nerve ;  indeed,  in  some 
Beetles,  which  have  the  extremities  of  the  palpi  dilated,  the  palpal  nerve  seems  to  undergo 
an  extraordinary  development,  which  perhaps  may  be  only  from  the  multitudinous  sub- 

division to  which  it  is  subjected  in  order  to  supply  each  hair,  or  from  the  formation 
of  a  ganglionic  enlargement  of  the  nerve  itself.  This  latter  supposition  does  not  seem  to 
me  improbable,  as  I  think  I  have  seen  such  a  condition  on  the  antennal  nerve.  The 
subject,  however,  is  one  of  difficulty.  The  palpus  of  Timarchus  (PI.  XIX.  fig.  H)  is well-fitted  for  examination. 

The  palpi  of  many  Insects  are  covered  with  large  stiff  hairs,  such  as  the  palpi  of  most 
of  the  Diptera,  Hymenoptera,  &c,  which  evidently  can  possess  only  a  general  sense  of 
feeling ;  but  in  those  Insects  which  are  remarkable  for  the  use  they  make  of  their  palpi,  as 
the  Coleoptera,  Orthoptera,  &c,  the  integument  becomes  more  delicate  towards  the  apex, 
and  the  large  scanty  hairs  found  on  the  shaft  become  much  smaller,  and  altered  in  general 
appearance  near  the  apex,  while  on  the  delicate  tip  itself  they  are  further  modified,  and 
are  sometimes  exceedingly  minute  and  very  numerous.  Sometimes,  however,  the  shaft  of 
the  palpus  is  almost  destitute  of  hairs,  while  those  on  the  apex  are  largely  developed,  as  in 
the  larva  of  Melolontha.  The  antennas  themselves  are  frequently  used  as  supplemental 
organs  of  touch,  and  in  those  Insects  which  use  them  largely  for  that  purpose,  a  certain 
modification  of  the  hairs  takes  place,  but  not  so  completely  as  in  the  palpus ;  also  the 
antenna-wall  undergoes  considerable  reduction  in  thickness  gradually  as  it  approaches 
the  apex,  which  is  well  observed  in  the  antennae  of  Myrmica,  Formica,  Vespa,  Apis 
mellifica,  and  Sirex  gigas ;  but  in  no  instance  have  I  found  the  change  of  hair  so  well 
marked,  and  so  easily  observed,  as  in  Dyticus  marginalia  both  in  the  antenna  and 
palpus ;  and  by  watching  the  habits  of  this  insect  we  see  that  it  uses  the  antennas 
in  the  same  manner  as  Hydrophilus  piceus  does  its  palpi,  which  organs  they  much  re- 

semble. The  form  and  position  of  these  modified  hairs,  to  which  I  propose  to  give  the 
name   « tactile  hairs,"  will  be  best  understood  by  the  investigation  of  the  different 
drawings  here  given ;  and  first  I  will  call  attention  to  the  palpi  of  Dyticus  marginal!* (PL  XIX.  fig.  E). 

On  the  prominent  portions  near  the  joints  the  largest  tactile  hairs  are  to  be  found,  as 
hown  in  PI.  XIX.  fig.  E,  4,  which  may  be  described  as  follows  :  a  tube  passes  through the  wall,  becom g  narrower  in  the  centre,  across  which  stretches  the  cuticle,  which 

dips  down  the  tube  as  far  as  this  point  and  forms  a  conical  septum ;  in  the  centre  of  this 
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septum  is  a  point  or  papilla,  which  is  the  root  of  the  hair,  which  springs  from  it,  not  long 
and  tapering,  but  oval  like  a  ninepin,  its  apex  scarcely  reaching  beyond  the  general  level 
of  the  exterior.     To  the  inner  surface  of  the  root  a  nerve  passes. 

If  we  look  with  a  higher  power  (£  or  -J-  inch  objective)  at  the  delicate  membrane  at  the 
extremity  of  the  apex  of  this  palpus,  it  will  seem  to  be  studded  all  over  with  minute  bodies, 

as  shown  in  PL  XIX.  fig.  E,  1  b  b.  These  upon  careful  examination  will  be  seen  to  be 

but  modified  hair-follicles,  the  space  between  each  being  depressed  (fig.  E,  2).  The  prin- 
cipal part  of  the  palpal  nerve  proceeds  to  these,  sending  a  branch  to  each.  Compare  this 

palpus  with  that  of  another  Water-Beetle,  Hydrophilus  piceus  (PL  XIX.  fig.  P,  1,  2), 

where,  in  the  centre  of  the  bladder-like  apex,  a  small  depression  occurs,  in  which  are  seen 

two  shortened  hairs,  whose  apices  just  appear  above  the  general  level  (fig.  F,  So).  Be- 

sides these  is  a  multitude  of  very  delicate  hairs  (true)  which  seem  to  be  collected  into  two 

groups,  those  towards  the  middle  of  each  group  being  the  tallest.  To  these,  as  in  all 

others,  the  nerve  is  plainly  seen  proceeding. 

The  labial  palpi  of  Melcmotus  (PL  XIX.  fig.  G)  present  a  similar  structure,  the  smaller 

hairs  being  shorter  and  more  distinct,  as  shown  at  fig.  G,  2.     Their  diameter  is  j-^  inch. 

The  surface  of  the  maxillary  palpi  has  nothing  but  the  short  sunken  hairs  over  the  whole 

surface  of  the  bladder-like  membrane  (fig.  G,  1  &  3) . 

In  Timarchus,  the  last  segment  of  whose  palpus  is  much  dilated,  the  apex  is  covered  by 

a  very  thin  membrane,  which  is  thickly  covered  by  a  more  elongated  form  of  hair,  as 

shown  in  PL  XIX.  fig.  H,  1,  2.  The  nerve  (1  a),  as  before  remarked,  becomes  so  enor- 

mously enlarged  or  expanded  on  reaching  the  roots  of  these  hairs,  that  it  seems  not  im- 

probable that  it  is  increased  by  the  addition  of  some  ganglionic  matter ;  certainly  among 

the  expanded  nerve-threads  globular  bodies  very  much  like  ganglion-cells  may  be  noticed. 

In  PL  XIX.  fig.  I,  1,  2,  I  have  shown  another  slightly  different  form  of  tactile  hairs 

covering  the  whole  membrane  of  the  palpi  of  a  Carabus.  Some  of  them  are  similar  to 

those  of  Dytictis  marginalis. 

In  another  species  of  Carabus  may  be  seen  (at  PL  XIX.  fig.  J,  1  &  1  a)  only  a  few  tactile 

hairs;  these,  however,  are  long  and  well-marked;  while  in  a  third  species  they  are 

reduced  to  a  very  small  size  (fig.  J,  2).  A  similar  condition  is  observable  in  the  maxil- 

lary palpus  of  the  Glow-worm    {Lampyris  noctiluca)   (PL  XIX.   fig.  K,  1  &  2),  the 

numerous  fine  delicate  hairs  being  seen  at  the  edge. 

But  sometimes  the  termination  of  the  nerves  in  the  surface  is  so  delicate  and  minute 

as  to  have  the  appearance  of  mere  points  even  under  a  i-inch  objective.  This  is  shown  in 

the  palpi  of  Cychrus  rostratus  (PL  XIX.  fig.  L,  1  &  2).  Some  of  them,  however,  are  a 

little  larger ;  but  it  is  impossible  to  decide  if  they  possess  any  hair-like  structure,  such 

as  appears  in  Goerius  olens  (PL  XIX.  fig.  L,  3),  where  they  are  shown  as  rounded 

elevations  of  the  membrane.  However,  between  these  delicate  tactile  hairs  and  the  large 

long  hairs  on  some  palpi,  there  are  various  grades  more  or  less  approaching  to  the  con- 

dition of  tactile  hairs.  For  instance,  on  the  apex  of  the  antennas  and  palpi  of  the  larva 

of  Melolontha  vulgaris  (PL  XIX.  fig.  M,  1,  2,  3)  are  found  from  fifteen  to  eighteen  stiff 

hairs,  which  diverge  from  each  other  at  the  apex,  and  have  their  extremities  rounded 

off,  being  especially  blunted  on  the  antennas.     In  the  perfect  insect  these  are  altogether 
VOL.  XXIII.  V 
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altered  in  the  antennae ;  but  in  the  palpi  they  retain  their  features  perfectly,  as  is  shown 
at  PL  XIX.  fig.  M,  4.  There  is  also  another  peculiarity  in  these  antennae,  that  on  each 

side  is  an  oval  space  where  the  integument  is  very  thin,  and  covered  closely  by  a  great 
number  of  very  delicate  hairs,  and  to  this  part  a  large  portion  of  the  palpal  nerve  can  be 
traced.  The  larva  of  Dyticus  margmalis  presents  extremities  somewhat  on  the  same  plan 
(PL  XIX.  fig.  N,  1,  2,  3) :  on  the  apex  of  each  of  the  three  palpi  are  short  conical  hairs ; 
on  the  external  maxillary  there  are  only  two,  on  the  internal  maxillary  three,  and  on  the 
labial  palpi  four. 

Many  of  the  Orthoptera  possess  palpi,  the  apical  segment  of  which  is  dilated,  and 

is  described  by  many  to  be  terminated  by  a  white,  transparent,  distended  bladder,  upon 
which  the  main  nerve  of  the  maxilla  and  tongue  spreads,  and  distributes  itself  upon  its 
superior  surface,  with  the  finest  branches  (Burmeister) .  This  bladder,  however,  instead  of 
being  smooth,  is  furnished  all  over  with  numerous  hairs,  which  differ  from  the  others  on  the 

palpi  in  being  much  smaller  and  more  delicately  formed  and  evenly  distributed,  as  is  repre- 

sented in  the  palpi  of  Tetrix  (PL  XIX.  fig.  0, 1).  An  enlarged  view  of  the  hair  is  shown  at 

fig.  2.  The  length  of  each  hair  is  about  two  inch,  the  diameter  at  the  base  is  ̂   inch, 

while  the  diameter  of  the  elevation  from  which  it  grows  is  ttoo  inch.  If  the  hair  is 

compared  with  the  smaller  palpal  hairs  of  Dyticus  marginalis  (PL  XIX.  fig.  E,  2),  a  strong 

resemblance  will  be  seen.  This  condition  exists  in  all  the  Orthoptera  I  have  examined, 

the  hairs  being  as  strong  and  well-marked  as  in  Tetrix ;  they  are  well  shown  in  Gryllus, 
Aclieta,  Dlatta,  &c. 

A  common  form  of  the  termination  of  palpi  is  shown  in  the  Hive-Bee  (PL  XVIII. 
fig.  B,  4),  and  in  the  Megachile  and  Nomada  (PL  XIX.  fig.  A,  2,  and  fig.  B),  in  the 

Scorpion-fly  (Fanorpa  communis)  (PL  XIX.  fig.  P,  1,  2,  3),  in  Formica  (PL  XIX.  fig.  Q,  1)- 
In  these  the  hairs  are  shorter  than  the  general  form  of  hairs, — still  not  so  much  so  as 
those  above  described,  but  they  are  placed  on  the  most  prominent  points  of  the  apex, 
evidently  for  the  purpose  of  touch. 

Some  palpi  have  no  rounded  bladder-like  membrane,  but  simply  a  pointed  extremity ; 
this,  I  believe,  exists  chiefly  in  the  larval  state.  I  have  figured  the  internal  maxillary 
palpi  of  the  larva  of  Colymbetes  striatus  at  PL  XIX.  fig.  B,  1  a.  On  the  apex  of  the 
maxillary  and  labial  palpi  are  a  number  of  small  papillae,  as  at  fig.  B,  2  &  3.  The 
nerve  can  also  be  seen  running  up  to  these  papillae  (fig.  B,  3  a) ;  the  diameter  of  each 

papilla  is  10,000  inch.  These  papillae  are  so  exposed  and  unprotected  by  any  hairs  that 
doubtless  they  are  used  as  instruments  of  touch.  Compared  with  those  of  the  perfect 
insect,  they  are  very  different,  the  latter  being  very  similar  to  those  of  Dyticus  margmalis 
at  PL  XIX.  fig.  E. 

A  very  peculiar  form  of  palpus  is  that  of  Forficula  auricularis,  in  which  there  is  no 
such  delicate  membrane ;  but  the  centre  of  the  apex  rises  up  in  a  cylindrical  form,  as 
in  PL  XIX.  fig.  S.  The  apex  of  this  cylinder  is  closed  across  by  a  very  thin  membrane, 
the  centre  of  which  again  is  elevated,  so  as  to  form  a  large  papilla ;  around  this  latter 
there  can  be  discerned  very  delicate  hairs.  To  it  also  the  nerve  passes,  as  at  fig.  S,  2.  Both 
palpi  are  alike. 

In  those  palpi  with  a  delicate  bladder-like  termination,  the  membrane 

imm 
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abruptly,  so  as  to  give  the  edge  in  most  cases  the  appearance  of  a  ridge  running  round 

the  palpus.     This  is  well  shown  in  Tetrix,  &c,  and  in  the  Coleoptera. 

Closely  resembling  these  tactile  hairs,  we  find  on  the  proboscis  of  Musca,  Mescm  brh- 

mm,  and  many  dipterous  genera,  as Eristalis,  &c,  on  the  delicate  under  surface  of  that 

suctorial  organ,  some  nipple-like  bodies,  which  apparently  are  hairs  in  origin  (PL  XIX. 

fig.  T,  3),  but  which  are,  with  their  follicles,  much  firmer  than  the  membrane  from  which 

they  spring ;  in  Musca  vomitoria  and  domestica  they  are  well-marked,  as  in  PL  XIX. 

fig.  T,  1 ;  while  in  Eristalis,  &c.  the  hair  itself  is  much  abbreviated,  although  the  integu- 

mental  tube  is  long,  lying  obliquely  in  the  membrane  (PL  XIX.  fig.  T,  2).  Their  minute- 
ness renders  it  difficult  to  ascertain  whether  a  branch  of  the  nerve  proceed  to  them ;  but, 

from  their  position  on  the  under  surface,  which  is  that  used  for  touching,  it  is  probable 

that  such  is  the  case.  And  as  the  proboscis  of  the  Diptera  is  certainly  in  part  used  for 

the  same  purposes  as  the  palpi  in  other  insects,  it  seems  also  highly  probable  that  these 

bodies  have  a  similar  function,  particularly  when  we  consider  that  the  palpi  of  the 

Diptera  are  generally  devoid  of  those  peculiar  hairs  which  I  have  called  "  tactile." 
Now  these  "  tactile  hairs"  are  found  not  only  in  Insecta,  but  also  in  Myriapoda  and 

Arachnida,  and  probably  in  all  the  Articulata.  In  the  common  Wood-louse  the  apex  of 

the  feeler  is  depressed,  from  the  centre  of  which  spring  three  shortened  hairs,  the  tips  of 

which  appear  only  just  above  the  edge  of  the  depression.  In  the  Grass-tick  {Ixodes)  there 

are  two  cup-shaped  depressions  close  together  near  the  end  of  the  fore  leg,  from  the 

centre  of  which  three  or  four  hairs  arise,  whose  apices  extend  just  beyond  the  level  of 

the  margin.     These  I  have  shown  at  PL  XIX.  fig.  U. 

While  considering  the  relation  of  these  hairs  to  the  sense  of  touch,  it  seems  proper  here 

to  mention  that  on  other  parts  of  insects  also,  hairs,  much  altered  from  then-  usual  form 

on  the  general  integument,  are  to  be  found  on  those  parts  of  the  members  which  nec
es- 

sarily come  into  contact  with  bodies  in  the  natural  movements ;  as,  for  instance,  the 

pads  of  the  tarsi,  &c.  That  these  are  used  as  instruments  of  touch,  some  have  
demed ; 

still  I  am  sure  that  careful  investigation  would  lead  to  the  conclusion  that  such  i
s  their 

vocation.  On  examining  the  tarsal  pads,  we  shall  find  that  they  have  shor
tened,  corneal 

and  delicate  hairs,  sometimes  closely  crowded,  as  in  the  Wood- Ant  (PL  XVIII.  fig.
  M,  3) ; 

sometimes  sparingly  so,  as  in  the  Tetrix.  To  these  hairs  I  have  observ
ed  in  every  case  a 

nerve  proceeding,  giving  off  branches  to  their  roots.     This  i
s  well  marked  in  Formica 

rufa  (Wood- Ant).     (PL  XVIII.  fig.  M,  3,  a.)  %  .        ..  \ 

As  the  pads  on  the  last  joint  of  the  tarsus  of  the  Diptera  hav
e  been  closely  investigated 

by  others,  I  have  not  pursued  their  anatomy.  '     , 

Finding  thus  that  these  modified  hairs  are  situated  on  those
  parts  that  are  usea  for  touch- 

ing, and  that  they  become  most  modified  in  form  in  those  parts  
that  are  employed  more 

particularly  for  delicate  touch,  and  are  supplied  with  nerves
  proportionately  to  their  altered 

form,  I  think  we  are  justified  in  concluding  that  the  highest  form  of
  **^Jiz.  touch> 

resides  in  them,  especially  in  those  of  such  extreme  delicac
y  as  are  found  on  the  terminal 

membrane  of  the  palpi,  while  those  on  the  pads  of  the
  tarsus,  &c.  we  may  suppose 

to  possess  the  sense  of  touch  also,  but  in  a  less  degree,
-and  further,  that  the  hairs  ol 

the  general  surface  possess  the  function  of  common  feelin
g.    To  follow  the  nerve  into  tne 
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hairs  of  the  general  integument  is  a  matter  of  much  difficulty,  compared  with  that  of  the 
members  where  the  nerve  can  be  easily  traced  throughout  its  course. 

I  now  wish  to  call  attention  to  the  anatomy  of  the  "  barrel-shaped"  organs  (as  they ailed)  on  the  proboscis  of  the  Lepidoptera.     They  are  found  in  almost  aU X 

the  interior  of  the 

of  English  Butterflies  and  Moths.  The  genera  Pontia,  Pieris,  Gonopteryx,  and  the 
Sphingidce,  are  free  from  them,  as  is  also  the  rudimentary  proboscis  in  the  Bombycida  and 
Tiger  Moths.  Perhaps  they  are  shown  best  in  Argynnis  Paphia  and  Vanessa  Atalanta 
among  the  Diurna,  whilst  among  the  JSToctua  Mormo  and  Tryphcena  possess  them  exceed- 

ingly well  marked.  In  those  species  where  they  are  not  present,  dwarfed  hairs  are  found, 
m  rows  on  the  proboscis ;  but  whether  they  are  in  the  same  position  as  the  barrel  organs would  have  been  in,  I  cannot  decide. 

The  form  of  the  barrel  organs  is  very  variable ;  but  they  may  be  divided,  so  far  as  I 
have  had  the  opportunity  of  examining  hi  British  Lepidoptera,  into  two  divisions— the 
simple  and  the  winged ;  the  latter  I  have  found  only  in  the  Moths,  whilst  the  simple  are 
confined  to  the  Diurna.  The  simple  form  is  shown  at  PL  XIX.  fig.  V,  1,  which  represents 
that  of  the  Argynnis  Paphia.  They  are  flattened  in  one  direction.  The  winged  are 
shown  at  PI.  XIX.  fig.  V,  5,  being  those  of  Mormo  Maura  (Moth).  The  section  at  6 
indicates  the  position  of  the  wings  on  the  body  of  the  organ. 

The  essential  part  of  the  barrel  organs  is  a  tube  more  or  less  dilated  towards  the 
middle,  contracting  again  towards  the  apex,  and  terminating  in  a  nipple-like  point,-the 
membrane  of  this  papilla  and  for  some  distance  around  its  base  being  very  thin  and  deli- 

cate ;  and,  at  the  point  where  this  thinning  commences,  a  very  delicate  tissue  stretches 
orSan-  A  nerve  can  be  traced  up  to  this  membrane  for  that 

certainty,  as  is  shown  at  figs.  V,  1  &  4,  in  Argynnis  Paphia.  I  am  tolerably  certain  that 
a  delicate  filament  passes  to  the  apex  of  the  papilla  (fig.  V,  2) ;  or  if  that  is  not  the  true 
interpretation  of  the  appearance,  then  I  think  it  must  be  produced  by  a  very  delicate 
tube  passing  from  the  apex  of  the  papilla  into  the  interior  of  the  barrel  organ.  This  point 
is  difficult  to  settle  on  account  of  the  delicacy  of  the  parts  to  be  investigated.  In  the 
Vanessce  and  many  other  Diurna,  there  is  a  ring  of  eight  spines  around  the  papilla,  which spring  from  the  part  where  the  thinning  commences ;  and  in  the  Moths  there  are  seven  or 

ht  rings  springing  from  the  whole  length  of  the  barrel  organs,  ending  at  the  point  just 
mentioned.  The  upper  points  of  the  rings  and  of  the  spines,  as  in  Vanessa,  do  not,  I 
believe,  ever  extend  to  the  length  of  the  papilla.  That  these  organs,  where  they  exist,  are 
used  for  some  refined  sense,  one  can  hardly  doubt,  but  of  what  nature  it  is  very  difficult 
to  decide.    Whether  it  is  to  the  sense  of  touch  that  they  confine  that  highly-developed 
variety  of  it  which  we  call  taste,  we  are  not  at  present  competent  to  judge.     «.   mical  resemblance  of  these  organs  to  that  on  the  palpus  of  Forficula  will  be  apparent tO  8.11. 

In  considering  what  functions  we  are  to  assign  to  the  various  structures  I  have  just 
il i  *  WG  ̂ ^  t0  bear  in  mind  that  a  t0°  stron"  dePendence  on  analogy  of  position 

ot  the  diflerent  parts  of  Insects,  and  of  the  Invertebrata  in  general,  to  those  of  the  higher 
animals  will  tend  to  mislead  us ;  for  as  the  ganglionic  nervous  system  is  itself  diffused  far 
beyond  the  state  it  is  m  the  Vertebrata,  so  we  may  possibly  find  that  the  special  sensations 

eig 

The 
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are  also ;  and  this  view  is  certainly  strengthened  by  the  fact  that  the  respiratory  organs 

and  their  accompanying  nerves  are  distributed  in  a  diffused  manner  throughout  the 

whole  length  of  the  Insect's  limbs,  instead  of  being  concentrated  anterior  to  the  ex- 
tremities, as  in  the  Vertebrata.  Reasoning  from  analogy,  therefore,  will  clearly  not  hold 

in  this  case ;  indeed  there  can  be  little  doubt  (and  this  view  is  held  by  some  of  our  best 

naturalists)  that  the  true  homological  relations  of  the  various  organs  in  the  Vertebrata 

and  Invertebrata  are  to  be  decided  rather  by  the  analogy  of  their  form,  structure,  and 

evident  functions,  than  by  that  of  their  position. 

These  circumstances  should  guide  us  in  determining  the  functions  of  the  structures  I 

have  now  brought  under  notice;  but  at  present  I  think  it  would  be  premature  to 

attempt  finally  to  assign  a  particular  function  to  any  of  these  organs,  excepting  those 

of  the  antennae,  which  I  have  described  on  two  former  occasions ;  still  I  may  venture  to 

throw  out  a  few  hints  for  further  investigation  in  the  matter. 

That  there  is  every  reason  to  think  that  the  antennal  organs  are  those  of  hearing, 

I  have  stated  in  my  papers  above  mentioned ;  at  all  events  I  do  not  think  it  possible  to 

suppose  they  can  be  olfactory  organs,  according  to  our  present  ideas  of  the  essentials  of 

that  organ.  It  is  difficult  to  understand  how  odorous  particles  can  pass  through,  as  in 

some  Coleoptera,  a  hard  spine-like  membrane,  then  a  fluid,  thirdly,  through  a  thin  mem- 

brane to  reach  the  extremity  of  the  nerve,  while  a  wave  of  sound  can  readily  be  con- 

ceived to  be  capable  of  thus  impressing  upon  the  nerve  the  required  impulse.  The  non- 

existence  of  an  otolith  within  these  sacs  cannot,  I  think,  be  considered  as  conclusive 

against  their  being  auditory  organs,— and  for  this  reason,  that  as  every  Invertebrate 

hitherto  described  as  having  an  auditory  organ  is  aquatic,  so  it  does  not  seem  a  necessary 

consequence  that,  should  an  air-breathing  Invertebrate  be  discovered  to  have  an  auditory 

apparatus,  such  structure  requires  an  otolith.  The  conditions  of  the  transmission  of 

the  waves  of  sound  are  totally  altered,  and  it  is  possible  that  the  multitudinous  repetition 

of  these  organs  on  the  antennae  in  some  Insects  may  preclude  the  necessity  of  such  an 

addition  within  the  auditory  sac. 

Regarding  the  function  of  the  organs  so  liberally  supplied  with  nerve
s  on  the  nervure 

of  the  wings,  base  of  halteres,  and  elytra,  I  have  already  expressed  my  opin
ion  in  the 

Journal  of  the  Linnean  Society  (I.  c.  p.  139) :  namely,  as  in  the  Ve
rtebrata  we  find 

the  olfactory  organ  near  the  respiratory  aperture,  so  that,  by  the  pro
cess  of  breathing, 

a  constant  supply  of  fresh  odorous  particles  can  be  brought  to  it,  we 
 may,  I  think, 

expect  from  analogy  to  find,  in  those  animals  where  the  position  of 
 the  respiratory  organ 

is  altered,  that  the  olfactory  sense  will  accompany  it :  and  I  may  as
k,  where  should  we 

find  it  more  suitably  placed  than  at  the  base  of  the  wings,  whic
h  are  so  frequently  in 

motion  and  so  near  the  large  thoracic  spiracle,  through  w
hich  the  air  is  continually 

pas  sin 

I  think  we  may  reasonably  conclude  that  the  organs 
 I  have  above  described  on  the 

palpi  in  Diptera  and  Hymenoptera  are  in  some  measure 
 connected  with  the  sense  of  taste, 

being  situated  around  the  mouth,  perhaps  supplemental 
 to  other  organs ;  and  one  can 

scarcely  deny  a  similar  function  to  the  tube  running  inwards 
 from  the  apex  of  the  palpi 

in  Lepidoptera.      That  they  are  in  a  position  where  the
  air  is  the  only  medium  by 
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which  impressions  can  be  conveyed  to  them,  can  easily  be  seen  in  Diptera,  Hymeno- 
ptera,  and  Lepidoptera. 

The  same  must  be  said  of  those  on  the  legs,  which  I  have  described  above.  If  we 

observe  an  Insect,  that  joint  around  which  the  organs  are  placed  does  not  touch  the 
surface  over  which  it  is  running,  but  remains  at  some  distance  above  it :  in  this  also  the 
air  must  be  the  medium  of  communication. 

The  delicacy  with  which  odours  are  perceived  by  many  insects  argues  an  olfactory 
apparatus  of  considerable  perfection ;  and  it  seems  to  me  not  improbable  that  these  latter- 
named  organs  may  be  in  some  way  connected  with  the  sense  of  smell,  or  perhaps  with 
some  sense  not  to  be  found  in  the  Vertebrata. 

In  conclusion,  I  again  venture  to  recommend  the  process  of  bleaching  by  chlorine,  to 
which  I  have  already  called  attention  in  my  former  papers.  It  is  easily  managed,  always 
efficacious,  and  invaluable  in  researches  of  this  nature,  and  equally  adapted  to  decolorize 
Crustacea,  Arachnida,  and  Insecta.  Without  it,  I  should  have  been  unable  to  arrive  at 
the  results  here  detailed. 

DESCRIPTION  OP  THE  PLATES. 

Tab.  XVIII. 

Halter  of  (Estrus 

1.  Showing  the  groups  of  organs  (a a)  at  base  on  one  side;  b  b,  nerves  to  them. 
2.  Section  of  base :  a  a  a,  organs  in  section ;  b  b  b,  nerves  proceeding  to  each  group. 
3.  Magnified  view  of  the  lateral  groups :  «,  seen  from  above  j  b,  seen  in  section. 
4.  Magnified  view  of  the  lower  group  :  a,  seen  from  above ;  b,  seen  in  section. 

Fig.  B.  Under  surface  of  nervure  in  elytron  of  Aromia  moschata  :  a  a,  vesicles  ;  b  6,  nerve  proceeding  to them. 

Hippo  b 
H.  Hirundinis.     Diameter  of  each  vesicle  syW  inch. 
H 

Musca  domestica  (a).     Diameter  of  each  Wtto  incn 
Fig.  E.  Organs  on  trochanter  of  Silpha  (1  a  a). 

2.  Enlarged  view  from  above.     Diameter  of  largest  xfa  inch. 
Fig.  F.  Organs  on  trochanter  of  Lampyris  noctiluca  (Glow-worm) . 

1.  Under  surface  :  a,  organs;  b,  main  nerve  of  leg;  c,  branches  to 
2.  Upper  surface. 

Fig.  G.  Trochanter  of  Meloe. 

l.bb,  organs  in  situ ;  a,  nerves  proceeding  to  each. 
2.  Section  of  wall,  showing  the  nerve  (a)  passing  to  the  papilla  {b). Magnifi 8 

1.  Under  surface. 
Forficula 

2.  Upper  surface.  )"' "'  ̂^     D™met"  «**  *»* 
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Fig.  I.  Trochanter-femoral  joint  of  Panorpa  communis  (Scorpion- fly). 
1  &  2.  Both  surfaces :   a  a>  organs. 

3.  Trochanter-femoral  joint  of  Tetriw :  a  a,  organs.     Diameter  of  each,  TJl0Tf  inch. 
Fig.  K.  Trochanter  of  Gerris :  a  a,  organ. 

1.  Organs  in  situ. 

Vesp 

erve 

Fig.  M.  Leg  of  Formica  rufa  (Wood- Ant). 

1.  Trochanter-femoral  joint,  showing  organs  (a  a),  and  nerves  passing  to  them  (bb).    Diameter 
of  organs  -g^. 

2.  Femoral-tibial  joint :  a  a,  organs ;  b  b3  nerves. 
3.  Tibio-tarsal  joint,  showing  the  nerve  (a)  proceeding  to  the  numerous  hairs  on  under  surface 

of  first  tarsal  joint. 

Fig.  N.  Organs  on  trochanter-femoral  joint  of  Tenthredo  (Saw-fly). 
1 .  Organs  in  situ. 
2.  Section  of  them. 

Gryllus  viridissimus 
1.  Of  fore  leg:  a,  organs. 
2.  Organs  enlarged. 

Fig,  P.  Palpus  of  Musca  vomitoria  (Blow-fly). 
1.  Organs  in  situ.     Diameter  ir[iJ1>  inch. 
2.  Organs  magnified. 

Fig.  Q.  Organs  on  palpus  of  Vespa  Crabro. 

1.  a,  organs  in  situ  on  basal  joint.     Diameter  in  Vespa  vulgaris  -hjVo  inch. 
2.  Enlarged  section  of  one  organ:  a,  nerve  expanding  at  termination. 

3.  Organ  magnified^  seen  from  above. 

4.  Apex  of  the  palpi. 

Fig.  R.  Organs  in  Apis  mellifica. 
1.  Labium  and  ligula,  &c. :  a,  organs  at  base  of  labium  and  mandible. 
2.  Enlarged  view  of  base  of  labium. 

3.  Lip  of  labial  palpi :  a,  papillae. 
4.  Lip  of  maxillary  palpi. 

5.  a,  end  of  ligula,  covered  with  compound  hairs,  enlarged  at  b. 

Tab. 

Fig.  A.  Megachile  lignisecans. 
1.  Organs  on  base  of  tongue  (a) ;  on  base  of  palpi  (b). 
2.  Apex  of  labial  palpi. 

Fig.  B.  Palpus  of  Nomada  succincta :  a  a,  organs. 
A,g-  C.  Apex  of  palpi  of  Lepidoptera. 

1.  OfArgynnis  Paphia :  a,  aperture  of  tube  j  b,  nerve  expanding  on  apex  of  the  tube. 

2.  Of  a  Geometer-moth  :  a,  aperture  of  tube;  b,  nerve  expanding  on  apex  of  the  tube. 
Fig.  D.  Palpus  of  Bibio  Marci. 

1.  Second  segment,  showing  cavity  (a). 

2.  Enlarged  view  of  portion  of  cavity. 
3.  Apex  of  palpus. 
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Maxillary  palpus  of  Dyticus 
b 

2.  Enlarged  view  of  tactile  organs, 

3.  Enlarged  view  of  1  a. 

4.  Largest  tactile  hairs. 

Fig,  F.  Palpi  of  Hydrophilus  piceus. 
1.  Maxillary  palpus. 
2.  Labial  palpus. 

3.  Enlarged  view  of  1,  with  the  tw 

Fig,  G.  Palpi  of  Melanotus. 

1.  Apex  of  maxillary  palpus. 
2.  Apex  of  labial  palpus. 

Fig.  H .  Palpus  of  Timarchus. 

ary 

J  0in^ 

ma; 

Fig.  I.  Palpus  of  a  Carabus. 

1.  Showing  the  distribution  of  the  nerve. 

2.  Enlarged  view  of  apical  membrane. 
Fig.  J.  Palpi  of  Carabus. 

1.  Apex:  1  a,  enlarged  view  of  tactile  hairs. 
2.  Apex  of  another;  hairs  very  small. 

Fig.  K.  Palpi  of  Lampyris  noctiluca. 

1.  Apex  of  labial  palpus,  showing  delicate  hairs  on  membrane. 
2.  Apex  of  maxillary  palpus. 

Fig.  L.  Palpus  of  Cychrus  rostratus. 
1.  Shows  the  distribution  of  the  nerve. 

2.  Enlarged  view,  a  branch  of  nerve  passing  to  each  papilla, 
3.  Apex  of  palpus  of  Goerius  olens. 

Fig.  M.  Palpi  and  antennae  of  Melolontha  vulgaris. 
(1-3.  Of  the  larva.) 
1.  Apex  of  antenna. 

2.  Apex  of  maxillary  palpus. 
3.  Apex  of  labial  palpus. 

4.  Apex  of  palpus  of  perfect  insect. 
Fig.  N.  Palpi  of  larva  of  Dyticus  marginalis. 

1.  Apex  of  maxillary  palpus. 
2.  Apex  of  internal  maxillary  palpus. 
3.  Apex  of  labial  maxillary  palpus. 

Fig.  O.  Apex  of  palpus  of  Tetrix. 

1.  Shows  the  bladder-like  membrane  covered  with  tactile  hairs  (a  a). 
2.  Shows  one  of  the  hairs  magnified. 

Fig.  P.  Palpus  of  Panorpa  communis. 
1.  Apical  segment  of  palpus,  showing  the  nerve  within  and  its  branches. 
2.  Exterior  view  of  apex. 
3.  Sectional  view  of  apex. 
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dge 

Q.  Formica  rufa. 

1.  Apical  joint  of  palpus. 

2.  End  of  maxilla.     The  nerves  (a)  are  distributed  to  the  numerous  hairs  on  the 

Fi°\  R.  Palpi  of  larva  of  Colymbetes  striatus  (Striped  Water- Beetle). 

1.  Maxillary  palpus:  a,  internal  maxillary  palpus. 

2.  Apex  of  labial  palpi  with  papillae. 

3.  Apex  of  maxillary  palpus,  with  papilla  at  apex  (b) ;  the  nerve  supplying  them  is  distinct  (a) 

Fig.  S.  Palpi  of  Forficula  auricularis. 

1.  Last  segment,  with  elevation  in  centre,  supplied  by  the  nerve  (a). 

2.  Enlarged  view  of  section  of  elevation,  having  a  papilla  in  centre  [b). 

Fig.  T.  Tactile  hairs  on  under  surface  of  proboscis  of  Diptera. 

1.  In  Blow-fly. 

2.  In  Eristalis  (Drone- fly). 

3.  Enlarged  view  of  latter. 

Fig.  U.  Tactile  hairs  in  Ixodes  Dugesii,  on  the  fifth  joint  of  the  tarsus. 

Fig.  V.  Barrel-organs  of  Lepidoptera. 

1.  In  Argynnis  Paphia.     A  side-  and  end-view. 

2.  Enlarged  view,  showing  nerve  (a). 
3.  In  Vanessa  Atalanta. 

4.  Enlarged  view,  showing  nerve  (a  a). 
5.  In  Mormo  Maura. 

6.  Transverse  section,  showing  position  of  wings. 
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XIV.    Illustrations  of/the  Floras  of  the  Malayan  Archipelago  and  of  Tropical  Africa.    By 

Joseph  D.  Hooker,  Esq.,  M.D.,  B.N.,  F.F.S.,  Z.S.  8f  G.S.     (With  Nine  Plates.) 

Read  June  21st,  1860. 

THERE  are  few  countries  which  possess  so  many  new  and  imperfectly  understood  genera 

of  plants  as  the  Malayan  Islands  and  Western  Africa ;  and  the  researches  of  recent  travel- 

lers have  added  largely  to  our  collections  of  them.  The  herbaria  of  the  late  Mr.  Griffith, 

collected  in  the  districts  around  Malacca,  Singapore,  and  Mergui ;  of  the  late  Mr.  Motley, 

in  the  northern  and  southern  parts  of  Borneo ;  of  Mr.  Hugh  Low,  on  the  same  island,  and 

especially  on  the  lofty  mountain  of  Kini  Balou ;  and  of  Mr.  Thomas  Lobb,  in  Sarawak 

and  Labuan,  contain  many  obscure  tropical  forms  of  plants,  together  with  interesting 

new  genera  and  species  of  better  understood  families.  In  Tropical  Africa  the  researehes  of 

the  late  indefatigable  Mr.Barter,  on  the  banks  of  the  Niger  river,  during  Dr.  Baikie's  expedi- 

tion, have  procured  the  most  extensive  and  perfect  collections  ever  formed  in  those  countries, 

which  also  contain  many  singular  and  interesting  unpublished  forms.  Mr.  Barter's  sue. 

cessor,  Mr.  Gustav  Mann  from  Kew,  has  been  no  less  successful  in  Fernando  Po,  where 

he  has  ascended  the  Clarence  Peak,  and  procured  the  first  types  of  a  temperate  elevation 

that  have  hitherto  been  found  in  West  Tropical  Africa*.  Other  unpublished  materials 

exist  from  the  Gulf  of  Guinea,  collected  at  Abeokuta  by  the  late  Dr.  Irving,  R.N. ; 

and  still  more  recently  a  most  valuable  and  extensive  collection  of  drawings,  with  ana- 

lyses, of  Eastern  Tropical  African  plants  have  been  received  from  Dr.  Kirk,  the  ac
com- 

plished and  indefatigable  companion  of  Dr.  Livingstone;  and  the  collections  
of  that 

gentleman,  which  are  shortly  expected  in  England,  will  no  doubt  supply  many  
more  novel 

ties  of  the  greatest  scientific  importance.    Prom  these  and  other  sources  I  p
ropose  to  offer 

to  the  Linnean  Society  a  series  of  papers  illustrating  the  most  inte
resting  discoveries  thej 

contain 

Nat.Ord.  ANONACE^. 

1.  Oxymitea  Motletana  (H.  f.) ;  ramulis  pedunculis  petiolis 
 costaque  foliorum  superne 

ferru-ineo-tomentosis  v.  villosis,  foliis  oblongo-lanceolatis   a
eutis,  sepalis   abrupte 

acuminatis,  petalis  coria 

rioribus  late  spathulatis 
villosis,  exterioribus  ovato-oblongis  acuti 

Hab.  In  ora  sententrionali  insulae  Borneo  ad  Labuan,  Motley 

Rami  crassitudine  penme  corvine,  tomento  patente  induti.   Folia  
6-10"  longa,  2\-^'<  lata,  sicca  superne 

fusca  v.  brunnea  subtus  pallidiora,  venis  numerosis  lente  arc
uatis,  costa  vemsque  pubescenhbus. 

Flores  solitarii,  extra-axillares,  pedunculis  crassis,  sepalis  
petalisque  dorso  dense  ferrugmeo-villos,s. 

Petala  subereeta,  |"  longa. 

Thalictrum,  Hype 

and  Bourbon  species. 2 
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Nov.  Gen.  Disepalum,  H.  f. 

Sepala  2,  ampla,  ovata,  concava,  valvata.     Petala  4,  anguste  lineari-spathulata^  incurvo-ascendentia,  inter 

se  remota,  ad  marginem  tori  depressi  adnata  et  persistentia !  Stamina  numerosa,  multiseriata,  con- 

nective apice  truncato  vix  dilatato.  Torus  latissimus,  medio  leviter  concavus.  Carpella  10-15, 

strigosa,  stylo  brevi  conico  tereti,  stigmate  terminally  ovulo  solitario  ?  prope  basin  loculi.  Fructus 

deest. — Frutex  b-pedalis,  glaberrimus,  Borneensis,  ramis  gracilibus.  Folia  2^-3^"  tonga,  bifaria, 
elliptico-obovata  v.   lanceolata,  utrinque   angulata,   apice   caudato-acuminata,   creberrime  pellucido- 

punctata w sub  V1  diam.)  virides. 

1.  Disepalum  anomalttm,  H.  L 

Hab.  In  insulae  Borneo  locis  humidis  depressis  prope  Sarawak,  T.  Lobb. 

Of  this  very  remarkable  plant,  in  some  respects  quite  as  anomalous  as  Mupomatia,  I  have 

only  two  small  specimens.  It  differs  in  habit  from  any  Anonaceous  plant  known  to  me, 

and  approaches  Schizandrece  in  texture  and  some  other  respects.  The  minute  punctation 

of  the  foliage  is  peculiar ;  the  stamens  and  ovaries  are  typically  Anonaceous ;  but  the  two 

valvate  sepals,  and  four  organs  which  appear  to  represent  the  petals,  are  quite  unlike  any- 
thing else  in  the  Order.  Technically  it  will  rank  in  the  tribe  Unoneov ;  but  I  know  of  no 

genus  to  which  it  is  at  all  nearly  allied. 

Tab.  XX.  A.  fig.  1.  flower;  2.  the  same,  cut  vertically;  3  and  4.  front  and  back  views  of  stamens;  5. 
magnified. 

Nov.  Gen.  Sph^kothalamus,  H.  f. 

Sepala  3,  maxima,  orbiculata,  rigide  membranacea,  subfoliacea,  erecta,  imbricata.     Petala  6,  biseriata, 

Torus  globosus.     Stamina 

crasse 

vaide  numerosa,  dense  imbricata,  obcuneata,  connectivo  ultra  loculos  dilatato  truncato.  Carpella 

numerosa,  oblonga,  strigosa,  stylo  brevissimo  obtuso ;  ovulis  2  ?  superpositis,  ventralibus.  Fructus 

deest. — Frutex    10-pedalis,   Borneensis,  pulcherrimus .     Folia  magna,   subsessilia,  elongato-lineari- 
>errima,  1^-2-pedalia,  basi  subcordata.  apice  acuminata.     Flores  speciosi, 

acuminata 

rubro-aurantiaci,  3"  longi. 

1.    SPHiEPOTHALAMUS  INSIGNIS,  H.  f. ■ 

Hab.  In  sylvis  insulae  Borneo  ora  septentrionali,  T.  Lobb. 

I  have  seen  only  a  flower,  leaf,  and  coloured  drawing  of  this  remarkable  and  beautiful 

plant.  It  belongs  to  the  tribe  Uvariece,  and  apparently  to  the  section  with  more  than 
one  ovule,  and  will  thus  rank  near  Uvaria  itself.  The  ovaria  are  very  minute  indeed ;  and  I 
have  further  had  great  difficulty  in  analysing  them,  on  account  of  the  dense  consistence  of 
their  walls :  these  are  full  of  indurated  wood-cells  above,  which  it  is  difficult  to  discri- 

minate from  ovules  after  both  have  been  dried. 

Tab.  XX.  B.  leaf;  and  XX.  C.  flower:   fig.  1.  outer,  and  2.  inner  petal;   3.  torus,  with  a  few  of  the 
lower  series  of  stamina  below,  and  ovaries  at  the  apex  ;  4.  stamen ;  5.  ovary ;  6.  long  vertical  section 
of  the  same :  all,  but  1,  2,  and  3,  magnified. 
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Nat.  Ord.  MYKISTICE.E. 

1.  Mymstica   (Ptrrhosa)   grakdis   (H.  f.) ;   foliis  obovato-oblongis  oblongo-lanceola- 
tisve  acutis  supra  scaberulis,  subtus   lacunoso-venosis  ferruginco-tonientosis,  pani- 
culis  ferrugineo-lanatis,  sepalis  glandulosis. 

Hab.  In  ora  septentrionali  insulae  Borneo,  Low. 

Arbor  vasta.     Folia  12-15"  longa,  coriacea,  rugosa,  supra  profunde  impresso-venosa,  secus  costam  pube- 
rula,  subtus  pilis  rigidiusculis  tomentosa,  costa  crassa,  venis  12-16  lente  arcuatis,  margine  tenuiter 

recurva,  petiolo  brevi  crasso.  Panicula  composita,  6-8"  longa,  ramis  ramulisque  dense  ferrugineo- 
lanatis.  Flores  6  minimi,  globosi,  pedicellis  gracilibus  glabris;  Sepala  3,  glabra.  Ant  her  a  in 

globum  connatae. 

A  magnificent  timber  tree,  with  leaves  a  good  deal  like  those  of  Rhododendron  Falconer! . 

Nat.  Ord.  N  YMPHiEACE^E. 

1.  Barclay  a  Motleyi  (H.  f.) ;  pedunculis  petiolis  foliisqne  subtus  pubescenti-tomentosis, 
foliis  cordato-rotundatis. 

Hab.  In  ins.  Borneo  australis  rivulis  arenosis  umbrosis  prope  Banjoerang,  J.  Motley ;  Sarawak,  Lobb. 

The  genus  Barclay  a  has  hitherto  consisted  of  but  one  species,  a  native  of  Pegu  and  the 

Tenasserim  provinces,  where  it  was  discovered  by  "Wallich,  who  has  given  an  excellent 
detailed  description  of  it  in  the  Linnean  Transactions  (vol.  xv.  p.  4.41,  t.  xviii.),  and  which 

has  further  been  figured  in  the  'Icones  Plantarum,'  t.  809-10.  The  present  species  is 

very  much  larger  than  the  original  one,  and  differs  in  its  tomentose  parts,  very  broad 

leaves,  fewer  stamens,  longer,  narrower  sepals  and  outer  petals,  more  oblong  seeds,  and 

other  characters.  I  am  indebted  to  the  late  lamented  Mr.  Motley  for  the  excellent  draw- 

ings  and  dissections  given  here,  which,  together  with  a  detailed  description  of  the  plant, 

were  the  last  botanical  labours  of  that  admirable  observer  and  collector.  Shortly  after 

their  receipt  at  Kew,  the  news  of  his  murder,  and  that  of  all  his  family,  by  the  Mahom- 

medan  settlers  in  Southern  Borneo,  was  received  in  England ;  and  I  have  therefore 

replaced  the  name  of  rotundifolia,  which  he  had  given  to  this  species,  by  that  of  its  ill- starred  discoverer. 

Tab.  XXI.  fig.  1.  back,  and  2.  front  view  of  sepal ;  3.  flower  with  sepals  removed  j  4.  flower  wi
th  outer  series 

of  petals  removed ;  5.  vertical  section  of  flower,  showing  the  inner  recurved  petals,  stamens,  and 

styles  j  6, 7,  and  8.  three  views  of  the  stamens  ;  9.  transverse  section  of  anther ;  10. 
 ovary  ;  1 1.  stig- 

maticrays;  12.  transverse  section  of  ovary;  13.  transverse  section  of  ripe  fruit 
;  14.  seed;  15.  trans- 

verse  section  of  seed  :  all  magnified. 

Nat.  Ord.  SAlTVAGESIEJl. 

1.  Schuurmansia  angttstifolia  (H.  f.) ;  foliis  angustissime  lanceolatis 
 longe  acuminatis 

obtuse  serrulatis,  racemo  interrupto,  floribus  fasciculatis,  sepalis
  sequahbus,  anthens 

rimis  later alibus  dehiscentibus. 

Hab.  In  insula  Borneo  ad  Sarawak,  T.  Lobb. 
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Frutex  10-pedalis,  glaberrimus.     Hamuli  tenues.     Folia  versus  apices  ramulorum  subconferta,  utrinque 
lucida,  5 Fasciculi  florum  basi 

bracteolis  subulatis  cincti.  Pedicelli  graciles,  |"  longi.  Flores  flavi  ?  y1  expansi.  Sepala  parva, 
oblonga,  obtusa.  Petala  subaequalia,  sepalis  quadruplo  longiora,  oblonga,  obtusa,  concava,  Staminodia 

numerosa,  subulata,  cum  staminum  filamentis  brevibus  in  tubum  connata.  Ovarium  anguste  ovoi- 

deum  in  stylum  attenuatum,  placentis  3-4.     Capsula  coriacea,  f"  longa. 

This  differs  from  Blume's  character  of  the  genus  in  the  sepals  and  petals  not  heing 
unequal,  and  in  the  dehiscence  of  the  anthers  heing  lateral  and  a  little  anticous ;  otherwise 

it  appears  to  he  congeneric  with  the  Amboyna  plant  of  that  author. 

1.  Neckia  lancifolia  (H.  f.) ;  caule  simplici  stipulis  setaceis  incurvis,  foliis  lanceolatis 

duplicato- serratis,  sepalis  capsulam  superantibus. 
Hab.  Borneo  septentrionali,  T.  Lobb. 

N.  humili  affinis,  differt  foliis  duplo  latioribus  et  sepalis  capsulam  superantibus. 

2.  Neckia  humilis  (H.  f.) ;  caule  simplici,  stipulis  setaceis,  foliis  anguste  lanceolatis  ob- 
tusiusculis  duplicato- serratis,  sepalis  capsulam  sequantibus. ■ 

Hab.  In  insula  Labuan,  Borneo  septentrionali,  T.  Lobb,  Motley. 

Caulis  simplex,  basi  lignosus,  gracilis,  teres,  3-8"  longus.    Stipules  strictae,  f  "  longae.    Folia  patentia, 

longa,  J-|w  lata,  petiolo  brevi.  Pedunculi  capillares,  striati,  gracillimi,  1-2"  longi.  Flores  nutantes, 

£"  expansi.  Sepala  lanceolata,  serrata.  Petala  inaequalia,  oblonga,  obtusa,  petalis  vix  longiora. 
Staminodia  ad  basin  tubi  staminei  pauca  parva  subulata,  exteriora  apice  clavata.  Antherae  fertiles 
5,  oblongae,  simplices,  tubo  insertae.  Capsula  oblonga,  stylo  terminata.  Semina  minima,  oblonga, 
fusca,  impresso-punctata. 

In  the  venation  of  the  foliage  all  the  above  Sauvagesiece  present  a  remarkable   simi- 
larity to  Euthemis. 

2-4 

Nat,  Ord.  POLYGALEiE. 

fructus 

1.  Epirhizanthtjs  tenella  (H.  f.) ;  caule  filiformi,  calyce  5-partito. 
Hab.  In  sylvis  umbrosis  Borneo  australis,  Motley. 

Plantula  2-3"  alt.,  simplex  v.  ramosa.     Spicce  £-1^"  longae,  apice  florentes  et  basi 
gerentes.     Filament  a  in  tubum  connata,  antheris  5. 

I  have  an  excellent  drawing,with  dissections,  of  this  curious  little  plant,  by  Mr.  Motley, 
who  remarks  that  it  further  differs  from  its  described  congeners  in  its  calyx  cleft  to  the base. 

Nat.  Ord.  BTJETTNEBIACE.E. 

1.  Btjettnerla  lancifolia  (H.  f.) ;  scandens,  ramis  teretibus  glabris,  foliis  brevi-petio- 
latis  lanceolatis  longe  acuminatis  integerrimis  subtus  puberulis,  pedunculo  gracili, 
fructu  globoso,  spinis  patenti-recurvis. 

Hab.  In  insulae  Borneo  ora  septentrionali,  Lobb. - 

Kami  crassit.  pennae  corvinae,  cortice  atro.    Folia  4-6"  longa,  coriacea,  l-l£"  lata,  utrinque  venosa,  petiolo 
breviusculo  robusto  puberulo.     Fructus  1"  diametro,  pilosulus,  spinis  viridibus  laxiusculis  \"  longis, pedunculo  pollicari. « 
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Nat.  Ord.  DIPTEROCABPE.E. 

Nov.  Gen.  Pachynocarpus,  H.  f. oblong 
Petala  5,  linearia,  obtusa, 

libera.  Stamina  10,  brevia,  hypogyna,  alterna  longiora,  filamentis  brevibus  incurvis,  antheris  oblongis, 
loculis  discretis,  valvis  inaequalibus,  connectivo  in  conum  brevem  obtusum  producto.  Ovarium  lat. 
depresso-ovatum,  stylo  brevi  columnari,  stigmate  trilobo,  loculis  3,  ovulis  geminis  ex  apice  loculi 
pendulis.  Fructus  crasse  coriaceus,  brevi- urceolatus,  ultra  medium  tubo  adnato  calycis  incrassato 
5-lobo  margine  tumido  inclusus,  apice  umbonatus,  unilocularis,  evalvis,  1-spermus.  Semen  pen- 

dulum, testa  tenui  endocarpio  adhaerente,  cotyledonibus  con voluto-lobatis.— Arbor  elata,  Borneensis. 
Rami  teretes,  lignosi,  cortice  sulcato  pallido.  Folia  petiolata,  oblong  a  ovato-lanceolatave,  obtuse 
acuminata  acutave,  integerrima,  coriacea,  glaberrima,  4-6"  longa,  l£-3"  lata,  venis  sub  6  lente 
arcuatis,  venulis  exemplarium  floriferorum  prominulis  reticulatis,  fructiferorum  obsoletis.  Paniculie 

axillares  terminalesque,  1-3"  longa,  laxe  ramose,  ramis  gracilibus,  pedunculis  pedicellisque  cinereo- 
pubescentibus.  Flores  £"  longi.  Sepala  £"  longa,  pubescentia.  Petala  sepalis  quadruplo  longiora, 
dorso  puberula.      Ovarium  obscure  5-lobum,  pubescens.     Fructus  singularis,   f"  diam.,  perkarpio resince  alba  scatente. 

1.  Pachynocarpus  umbonatus,  H.  f. 
Motley.  Norn,  vern 

Mr.  Motley  states  this  to  be  a  large  tree  with  soft  white  wood,  and  deliciously  fragrant 
flowers,  and  that  the  fruit  yields  a  fragrant  oil.  The  habit  and  inflorescence  of  Pachy- 

nocarpus resemble  Vatica  very  closely ;  hut  the  fruit  is  very  different,  being  surrounded 
by  the  adnate  5-  grooved  tube  of  the  calyx. 

1  ab.  XXII.  A.  flowering,  and  B.  fruiting  specimen,  of  the  nat.  size;   fig.  1.  unexpanded,  and  2.  expanded 
flower ;  3.  the  same,  with  petals  and  two  calyx-lobes  removed ;  4  and  5.  stamens ;  6.  transverse  section 

.     7 
magnified. 

Dipterocarptjs,  G&ertn. 

1.  D.  lamellatus  (H.  f.) ;  ramulis  petiolisque  gracilibus  dense  tonientosis,  foliis  oblongis 
acuminatis  suhtus  dense  stellatim  tomentosis,  fructu  crehre  lamellato  lamellis  undu- 

latis,  calycis  lobis  foliaceis  late  linearibus  apice  rotundatis. 

Hub.  In  insula  Labuan,  ora  septentrionali  ins.  Borneo,  Motley. 

-D.  Baudii,  Korth.,  affinis,  differt  fructu  lamellato.— Folia  juniora  3"  longa,  petiolo   gracili   1"  longo, 

densissime  fulvo-tomentoso,  margine  sericeo-piloso,  pagina  superiore  pilosa,  demum  glabrata,  infe- 

riore  pilis  stellatis  praesertim  ad  venas  operta.  Fructus  purpureus,  6"  longus.  Calycis  tubus  globosus, 
I    diam.;  laciniae  duae,  venosas,  fere  l"  lata?. 

D.  Motleyantts  (H.  f.) ;  ramulis  validis,  ultimis  pulvereo-puberulis,  foliis  longe  gracili- 

petiolatis  ovatis  basi  rotundatis  late  cuneatisve  acuminatis  obscure  undulatis  glaber- 

rhnis,  venis  utrinque  sub  16,  costa  subtus  sericea,  calyce  oblongo  tetraptero,  petalis 
dorso  cinereo-pubescentibus. 

Hab.  In  ins.  Labuan,  ora  septentrionali  ins.  Borneo,  Motley.     Ins.  Philippinens.,  Cuming  (No.  1073). 

Hamuli  crassit.  pennje  olerinse,  apicibus  cinereis  v.  fulvis.  Folia  rigidiuscula,  8-10"  longa,  4"  lata,  venis 

primariis  cum  costa  rectangulum  formantibus.  Pedunculi  2-3-flori,  flexuosi,  3-4"  longi,  graciles, 

glaberrimi,  flexuosi.     Calyx  glaberrimus,  fere  l"  longus.     Corolla  l£w  longa,  petalis  V'  latis. 

9 
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3.  D.  Lowu  (H.  f.) ;   ramulis  crassis  crebre  annulatis  ultimis  velutino-tomentosis,  foliis 

coriaceis   ovatis  integer rimis   transverse  undulatis,  petiolo   crasso,  costa  venisque 

subtus  prominentibus  dense  tomentosis,  pedunculo  brevi  crasso  fulvo  lanato,  calyce 

dense  tomentoso  tetraptero,  alis  nndulato-crispatis 

Ht Norn 

Ramuli  ob  stipulas  delapsas  annulati,  crassit.  digiti   majoris,  internodiis  £-£"  longis,  ultimis  demum 

glabratis.  Petioli  l"  longi.  Folia  dura,  8-10"  longa,  venis  cum  costa  fere  rectangulum  formantibus, 

basi  rotundata  v.  obscure  cordata,  apicibus  obtusis.  Pedunculi  2"  longi,  crassi,  3-4-flori.  Calyx 

1'  longus.     Corolla  dense  tomentosa. 

1.  Drtobalanops  aromatica,  Gsertn.  fil. 

Hab.  Labuan,  in  ora  septentrionali  insulae  Borneo,  Motley  (85). 

1.  Anisoptera  ?  melaxoxylon  (H.  f.)  ;  ramulis  teretibus  glabris,  foliis  ovatis  oblongisve 

apice  angustato  obtuso  basi  rotundata  utrinque  glabris,  venis  inconspicuis,  paniculis 

folio  brevioribns  paucifloris,  pednnculis  pedicellis  calycibusque  dense  fulvo-tomen- 
tosis,  staminibus  snb  12,  connectivo  apice  breviter  uncinato,  stylo  gracili. 

Hab.  Borneo  septentrionali,  in  insula  Labuan,  Motley.      Norn.  vern.  "Rapak." 

Rami  teretes,  crass,  pennae  anserinae.     Folia  coriacea,  3"  longa,  petiolo  ̂ -§"  longo,  utrinque  glaberrima, 

supra  vix  lucida,  subtus  venis  primariis  tenuibus.  Inflorescentia  Elceocarpo  subsimilis.  Flores  nutantes, 

£"  expansi,  pedicellis  gracilibus.  Sepala  lanceolata,  dense  tomentosa.  Petala  oblonga,  basi  contracta 

(non  imbricantia).  Stamina  brevia,  filamentis  brevibus  late  triangularibus,  antheris  oblongis.  Fructus 

globosus,  basi  calycis  tubo  cinctus,  stellato-tomentosus,  ^"  diametro.  Calycis  fructiferi  lobis  omnibus 

accrescentibus  stellato-pubescentibus,  duobus  maximis  lineari-oblongis,  2n  longis,  f  "  latis,  3-nervns, 
pubescentibus,  apicibus  obtusis,  caeteris  y  longis  lineari-lanceolatis. 

This  plant  differs  from  Anisoptera  in  the  short  hooked  apex  to  the  anther,  and  slender 

style,  and  from  Hopea  in  the  petals  not  imbricating  at  the  base.  Motley  describes  it  as 

being  a  second-class  tree.  Trunk  almost  invariably  divided  at  a  great  height  into  two 

heads.  Bark  scaly,  studded  with  tears  of  clear  yellow  resin.  Sap-wood  thin  and  white. 

Duramen,  first  yellow ;  when  seasoned,  black ;  bitter,  and  when  chewed  yielding  flakes  ot 

white  resinous  substance;  easily  worked  and  taking  a  beautiful  polish.  Next  to  the 
Dryobalanops,  this  is  perhaps  the  most  valuable  wood  in  Labuan. 

1.  Vatica  obloxgifolia  (H.  f.) ;  ramulis  robustis  puberulis,  foliis  longe' petiolatis  linean- 

oblongis  oblongo-lanceolatisve  abrupte  acuminatis  coriaceis  utrinque  glaberrunis, 

paniculis  erectis  axillaribus  terminalibusque  folio  brevioribus,  floribusque  ferrugiae0* 
pubescentibus,  petalis  linearibus. 

Hab.  In  Borneo  ora  septentrionali,  Low. 

V.  Rassak,  BL   {Retinodendron,  Korth.  Verhandl.  t.  8),  similis,  differt  ramis  robustis,  foliis  latioribus 

magis  oblongis  abrupte  acuminatis  longius  petiolatis,  paniculis  plurifloris  ferrugineo-pubescentiou. 

,vix 

petalisque  linearibus. — Petioli  2%"  longi.    Folia  valde  coriacea,  7-9"  longa,  3"  lata,  subtus  pallida 

glauca.     Flores  fere  \"  longi. 

V.  Bassak  and  V.  venulosa,  Bl.  (Mus.  Bot.  Lugd.  Bat.  ii.  32),  are  the  only  other  de 
scribed  Bornean  species. 
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1.  Hopea  micrantha  (H.  f.) ;  minute  lepidflta,  ramulis  nigris,  foliis  coriacvis  clliptico- 

ovatis  ovato-laneeolatisve  caudato-acuminatis,  subtus  petiolis  pedum- ulisque  paroe 
puberulis,  paniculis  brevibus  axillaribus  terminalibusque,  floribus  dcnsis  sccundis, 

calycibus  cereis,  petalis  dorso  sericeo-tomentosis. 

Hab.  In  ora  septentrionali  Borneo,  ad  insulam  Labuan,  Motley.     Norn.  vern.  "Dammar  mata  Kuching" 

(or  "  cats'-eye  resin  ")  and  "  Dammar  Batu. 
» 

Folia  2-2^"  longa,  subgrisea,  subtus  cinerea,  petiolo  {-^"  longo.     Racemi  f-1"  longi.     Flores   ,'/  longi. 
Petala  oblonga,  basi  connata.     Stamina  sub  12. 

Motley's  specimens  vary  a  little  in  the  breadth  of  the  leaf.  He  sends  them  under  two 

names,  viz.,  as  the  "  Rock  Dammar,"  a  very  large  tree  with  furrowed  bark,  hard  wood 
turning  brown  when  cut,  yielding  sparingly  a  white  resin,  and  one  of  the  best  timbers; 

also  as  the  tree  yielding  "  Dammar  mata  Kuching,"  "  of  no  great  diameter,  but  tall,  with 

smooth  buttresses,  deeply  fissured  bark  on  the  trunk,  wood  hard,  light  vello wish-brown, 

durable,  easily  worked;  the  resin  exudes  in  large  lumps  from  the  trunk  and  brandies." 
Of  other  Bornean  Dipterocarpea?  there  are 

1.  A  small-leaved  Dlpterocarpus  ?  described  by  Motley  (Labuan,  No.  143)  as  a  hard  heavy 

oily  wood,  much  valued  for  masts  and  otherwise  in  ship-building.  The  brandies 

are  rather  slender,  covered  with  a  minute  ashy  pulverulent  tomentuin ;  the  leaves 

3  inches  long,  on  long  petioles,  glabrous,  elliptic-lanceolate  acuminate,  obscurely 

waved  at  the  margin,  veins  straight,  6-8  on  each  side  of  the  costa,  forming  an  angle 

of  45°  with  it,  and  joined  by  fine  transverse  veinlets. 

2.  Vatic  a  sp.  ?  ?     "  Dammar  frutik,"  from  Low,  quite  indeterminable. 

3.  Vatica?     A  handsome  plant   sent  by  Low,  with  elliptic- oblong  coriaceous  leaves 

6-8  inches  long,  scattered  stellate  hairs  on  the  ramuli  and  panicle,  and  fruit  with 

three  linear-oblong  wings  5  inches  long. 

4.  Vatica  ?     "  Bunk  Tansaman,"  Low  ;  yields  a  useful  oil.     A  noble  species  with  stout 

annulate  branches ;  linear-oblong  leaves  a  foot  long,  cuneate  or  cordate  at  the  base, 

minutely  pubescent  on  the  costa  and  veins  below ;  branching,  flexuous,  pubes
cent 

panicles  a  span  long.—  Bracts  oblong,  pubescent,  f  inch  long.  All  the  sepals  of  t
he 

young  fruit  are  enlarged. 

5.  Vatica  ?     Labuan,  Motley  (204). 

6.  Hopea  ?     Labuan,  Motley  (116).     Common  "  Dammara  hitam."    Yields  a  dark 
 resin. 

Is  apparently  the  same  as  115,  Labuan,  Motley,  "  Salangan  Puti
k." 

7.  Hopea?     Motley  (37).     "Dammar  Tritain"  or  Black  Dammar.    Yi
elds  most  of  the 

Dammar  of  the  Malay  countries. 

There  is  further  enumerated,  in  Blume's  « Mus.  Bot.  Lugd.  Bat.,'  Shorea  avails,  Bl. 
\Vatica,  Korth.).  a  native  of  Borneo. 

Nat  Ord.  TERXSTBCEMIACEuE. 

1.  Sattrattja  Planchoni  (H.  f.) ;   ramulis  petiolis  inflorescentiaque  dense
  appresse  setosis 

squamatisque,  foliis  (amplis)  elliptico-lanceolatis  caudat
o-acuminatis  margine  mte- xx 
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gerrimis  spinuloso-ciliatis  membranaceis,  supra  glaberrimis,  subtus  viridibus,  ad 
nervos  setulosis,  paniculis  elongatis  erectis  multifloris,  floribus  parvis,  sepalis 

sparse  strigosis  oblongis  subacutis,  petalis  sepala  vix  excedentibus . 

Hab.  In  ora  septentrionali  ins.  Borneo,  Low,  Sarawak,  T.Lobb. 

Frutex  6-pedalis  (Lobb).     Ramuli  crass,  pennae  anserinae,  squamulis  a  basi  ovata  subulatis  ferrugineis. 

Petioli  1^"  longi.     Folia  pedalia   et  ultra.     Racemi   8-10"   longi,   suberecti,   multiflori,  angusti. . 

Sepala  £"  longa,  submembranacea,  vix  acuta.  Petala  sepalis  paulo  longiora,  oblonga,  obtusa.   Stamina 
10,  filaraentis  brevibus.     Stigmata  3,  villosa. 

2.  Satjb.au j A  hokrida  (H.  f.) ;  ramulis  petiolis  pedunculisque  patentim  setulosis  squa- 

mosisque,  squamis  patenti-incurvis  rigidis,  foliis  elliptico-lanceolatis  longe  acuminatis 

integerrimis,  subtus  ad  nervos  setulosis,  corymbis  longe  pedunculatis,  sepalis  paleatis 
ovatis  obtusis. 

Hab.  Borneo  septentrionali,  Motley, 

Species  e  paleis  elongatis  patenti-incurvis  facile  nota. — Folia  brevi-petiolata,  5-8"  longa,  2-3"  lata,  ad 
insertionem  petioli  subcordata,  supra  glabra,  subtus  ad  costam  venasque  longiuscule  setosa. 

Pedunculus  1-2",  suberectus,  robustus.  Flores  f "  expansi,  corymbosi,  pedicellis  breviusculis  caly- 

cibusque  paleaceis.  Sepala  oblongo-ovata  obtusiuscula,  marginibus  late  glabratis.  Petala  sepalis 
duplo  longiora.     Stamina  sub  30.     Styli  glaberrimi. 

1.  Gokdonia  Lobbii  (H.  f.) ;  ramulis  petiolisque  basi  sericeo-pilosis  (demum  glabratis), 

foliis  ellipticis  utrinque  acuminatis  coriaceis  integerrimis  subtus  glaucis,  pedunculis 

axillaribus  solitariis  1-floris,  sepalis  parvis  orbiculatis,  petalis  late  orbiculatis  concavis 

dorso  puberulis,  staminibus  numerosissimis  tubo  corollse  insertis  glaberrimis,  antheris 
late  didymis. 

Hab.  In  insula  Borneo  ad  Sarawak,  Lobb. 

Arbor  50-pedalis  {Lobb),  perulis  sericeis,  ramulis  crass,  pennae  corvinae.  Petiolus  crassiusculus, }"  longus. 

Folia  3-3^"  longa,  l|-2"  lata,  valde  acuminata,  nervis  utrinque  vix  conspicuis.  Pedunculi  glabri, 

pollicares,  substricti,  erecti.  Flos  f"  expansus.  Sepala  ciliata,  |"  longa.  Petala  subcoriacea,  valde 

concava.  Filamenta  carnosula.  Ovarium  globosum,  basi  sericeum,  5-loculare,  stylo  brevi,  stigmate 

capitato  5-lobo. 

2.  Gordonia  bbevifolia  (H.  f.) ;  foliis  brevi-petiolatis  late  ovatis  obovatis  v.  rotundatis 

obtusis  v.  abrupte  acuminatis  coriaceis  integerrimis,  pedunculis  robustis  curvis,  sepalis 
ciliatis. 

Hab.  Monte  Kini  Balou  insulae  Borneo,  alt.  8000  ped.,  Low. 

Arbuscula  4-14-pedalis,  floribus  amplis  suaveolentibus  (Low),     Rami  crassi,  ramulis  pilosulis,  foliis  sub- 

imbricatis,  1-2"  longis,  ima  basi  subcordatis.  Pedunculi  subclavati,  f"  longi.  Flores  1£*  expansi. 

Sepala  parva,  orbicularia,  intus  sericea.  Petala  pilosula.  Stamina  glabra,  antheris  brevibus.  Ova- 

rium dense  velutino-tomentosum.    Capsula  globosa,  £-£"  diam.,  columna  centrali  brevi  apice  capitata. 

The  capitate  central  receptacle  of  the  capsule  accords  with  Blume's   character  of 
Beinwardt's  genus  Schima. 
1.  Adinandra  dtjmosa,  Jack. 

A.  Jackiana,  Korthals. 

Hab.  In  ora  septentrionali  insulse  Borneo,  Motley. 
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I  have  three  different-looking  plants  from  Borneo  which  may  all  be  referable  to  Jack's 

A.  duniosa,  or  some  of  them  to  Korthals's  Bornean  A.  tricliocarpa  and  crcelsa  ;  but  I  have 

failed  to  distinguish  these  by  good  characters.  Motley's  best  specimens  arc  identical  with 
Malayan  and  Sumatran  ones. 

1.    EURYA,  Sp.  ? 

Hab.  In  monte  Kini  Balou  insulae  Borneo,  Low. 

Resembles  JE.  Wightiana,  "Wall.  I  have  only  a  fruiting  specimen,  in  which  the  large 
rounded  sepals  differ  much  from  those  of  JE.  nitida,  Korth.,  the  only  described  Bornean 

species. 

Nat.  Ord.  OCHNACEJE. - 

1.  Euthemis  robtjsta  (H.  f.)  ;  ramis  robustis,  foliis  lineari-oblongis  oblongo-lanceolat  isvo 

obtusis  margine  spinulosis,  stipulis  oblique  oblongis  acutis,  panicul;<>  ramulis  pube- 

rulis,  bracteolis  oblongis  acutis,  sepalis  obtusis  margine  fimbriolato-spinulosis. 
Hab 

Ab  E.  leucocarpa,  Jack,  differt  omnibus  partibus  duplo  majoribus,  ramulis  robustis,  foliis  obtusioribus,  &
c. 

Folia  8"  ad  pedalia,  in  petiolum  1-2"  long,  angustata,  2-3"  lata,  stipulis  oblique  ovato-oblongis  acutis. 

Panicula  4"  longa,  ramis  robustis.     Bracteola  $"  longae.     Flores  sub  f  expansi.    Stamina  5,  obliqu. 

lagenseformia,  longe  attenuato-rostrata.     Fructus  E.  Jackiana,  sed  duplo  major. 

2.  Euthemis  obttjsifolia  (H.  f.) ;  foliis  anguste  obovato-oblongis  oblongo-lanccolatisve 

obtusis  apiculatis  serrulatis,  stipulis  longe  subulatis 
Hab 

corvinse 3-4"  lonea,  in  petiolum  brevem  angustata,  £-!£ 

I  have  no  flower  of  this  very  distinct  species,  which  may  readily  be  known  by  its 
blunt  leaves  and  subulate  stipules. 

Nat.  Ord.  GUTTIEEE^. 

1.  Calophyllttm  Lowii  (H.  f.) ;  foliis  6-8"  longis  anguste  oblongis  oblongo-lanceolatisve 

acuminatis  nervis  creberrimis  tenuibus,  paniculis  axillaribus  folio  brevioribus  flori- 

busque  cano-pubescentibus,  sepalis  2,  petalis  5. 

Hab.  In  ora  septentrionali  insula?  Borneo,  Low.  Norn.  vern.  "  Kayuk  Bintan
gur." 

Arbor  100'  (Low).  Ramuli  robusti,  teretes,  ultimi  tetragoni,  nigri.  Folia  coriacea
,  petiolo  l"longo.  Pani- 

cula 3"  long*,  sub  20-flora3.  Flores  subglobosi,  fere  i"  expansi.  Sepala  oblonga,
  valde  concava, 

valvata.  Petala  late  obovata  v.  orbicularis  Stamina  perplurima,  filamen
tis  ima  basi  connate,  an- 

theris  breviter  oblongis.  Ovarium  subglobosum,  stigmate  late  bilobo.
  Pedicelli  fructifen  1"  longi, 

curvi,  robusti.     Drupa  late  ovoidea,  %"  longa. 

Mr.  Low  remarks  that  this  forms  a  straight  tree,  used  for  mast
s  and  in  boat-building. 

2.  Calophtllum  hexapetaium  (H.  f.) ;  foliis  3"  lo
ngis  elliptico-  v.  oblongo-lanceolatis 

aeuminatis,  petiolis  breyibus,  ramulis  racemisque
  ferrugineo-pubescent.bus  paniculis 

foliis  ifiquilongis  v.  longioribus,  pedunculis  pedic
ellisque  gracilibus,  flonbus  parvis 

globosis,  sepalis  2,  petalis  6. 

Hab.  In  ora  septentrionali  insulae  Borneo,  Low.    Norn.  vern.  «  Kaya 
 Utah." 
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Rami  teretes,  cortice  albo,  ramulis  et  inflorescentia  pube   ferruginea   subhispidula   opertis.     Petioli  i" 
longi.  Folia  basi  acuta  v.  rotundata,  venis  lateralibus  inconspicuis  distantibus.  Alabastra  globosa, 

£"  diam.  Sepala  valvata  v.  paulo  imbricata,  rotundata,  valde  concava,  extus  puberula.  Petala  late 
orbicularia.     Stigma  3-furcatum. 

Nat.  Ord.  SAPINDACE^E. 

1.  Schmidelia  tomentosa  (H.  f.) ;  ramis  petiolis  costis  nervis  et  inflorescentia  velutino" 
tomentosis,  foliis  3-foliolatis,  foliolis  ovato-lanceolatis  longe  aeuminatis  subrepandis, 
racemis  subramosis. 

Hab.  In  insulee  Borneo  ora  septentrionali,  Labuan,  Motley. 

Ramuli  crass,  pennae  corvinae.    Petioli  graciles,  3-4"  longi.    Foliola  6-S"  longa,  2-3"  lata,  membranacea, 
pallide  viridia,  supra  glabra,  ad  costam  et  subtus  pubescentia.  Racemi  2-3"  longi,  stricti,  ramis 
paucis  divaricati.  Flores  parvi,  fasciculati,  Ty  diam.,  pilosuli.  Sepala  4,  suba?qualia.  Petala 

parva,  squama  villosa.     Fructus  obovoideus,  ̂ "  longus. 

1.  Nephelitjm  acuminatum  (H.  f.) ;  arboreum,  ramulis  petiolisque  hie  illic  fulvo-villosis, 

foliis  pinnatis,  pinnis  5-10-jugis  oblongo-lanceolatis  longe  aeuminatis  grosse  remote 
serratis  glabris  infimis  parvis  oblique  recurvis,  paniculis  axillaribus  et  terminalibus 
tomentosis,  ramis  elongatis  multifloris,  floribus  in  pedicellis  brevibus  fasciculatis 
minutis,  petalis  subsequalibus,  squama  petalo  adnata. 

Hab.  In  ora  septentrionali  insulae  Borneo,  Low.     Nom.  vern.  "  Buptut  Manok." 

.V.  eximio,  Thwaites  (En.  PL  Ceyl.  75),  simillimum,  differt  praecipue  foliis  longe  aeuminatis  et  costa  gla- 
berrima.  Flores  tomentosi.  Calycis  lobi  obtusi.  Petala  intus  squama  adnata,  villosa.  Stamina  5, 
elongata.     Discus  in  fl.  $  pulviniformis. 

2.  Nephelitjm  multijugum  (H.  f.) ;  petiolo  elongato  superne  tetragono,  pinnis  15-25- 
jugis  elongato-lineari-lanceolatis  aeuminatis  sessilibus  integerrimis  basi  cordatis 
utrinque  glaberrimis  costa  superne  puberula,  panicula  ampla  laxa  rachi  ramisque 
ascendentibus  angulatis,  floribus  <$  apetalis  monoicis,  sepalis  5  concavis  gradatim 
majoribus,  staminibus  villosis,  filamentis  brevibus,  ovario  3-lobo. 

Hab.  In  ora  septentrionali  insulae  Borneo,  ad  Labuan,  Motley. 

Folia  3-pedalia,  petiolo  inferne  tereti  superne  angulato,  angulis  puberulis.     Pinnae  alternae,  4-6"  longae, 
lnfimae  stipulaeformes,  supra  punctulatae,  subtus  lucidae,  venosae.  Panicula  2-pedalis,  ramis  alternis, 
apicibus  ramulorum  puberulis.  Flores  fasciculati,  globosi,  brevi-pedicellati,  glaberrimi.  Sepala 
conacea,  extima  duplo  minora  quam  intima,  omnia  suborbiculata  concava.  Stamina  8,  subsessilia, 
pilis  albis  dense  villosa,  filamentis  brevibus,  antheris  elongatis  acutis  incurvis  inter  se  compactis. Ovarium 

Nat.  Ord.  MELIACE.E. 

1.  Milnea  edulis,  Roxb.  Fl.  Ind.  i.  637,  var.?  foliolis  latioribus,  floribus  majoribus. 
Hab.  var.  ?  In  ora  septentrionali  insulae  Borneo,  ad  Labuan,  Motley. 

This  appears  identical,  in  the  structure  of  the  flower,  with  Wallich's  specimens  of  M. 
edulis,U. ;  but  the  leaflets  are  rather  broader,  and  the  flowers  rather  larger.  I  have  seen 
no  fruit.     There  are  several  very  similar  Philippine  Island  plants,  but  with  scattered 
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lepidote  scales  on  the  under  surface  of  the  leaf.  The  staminal  cup  is  broader  than  Ion 
sinuate  rather  than  toothed  at  the  broad  orifice;  the  stamens  are  quite  included,  insertec 

half-way  down  in  Wallich's  and  the  Bornean  specimens  (not  at  the  base  as  described  1>\ 
Roxburgh) ;  the  petals  are  quite  free.  An  extremely  similar  Malacca  species,  from  Grif- 

fith, has  the  stamens  inserted  towards  the  mouth  of  the  cup.  There  are  many  undescribed 
species  in  India ;  but  without  fruit,  and  very  careful  dissection  of  the  flowers,  it  is  impos- 

sible to  distinguish  them. 

2.  Milnea  lancifolia  (H.  f.) ;   ramulis  petiolis  foliis  junioribus   subtus  paniculisque 

puberulis  lepidotisque,  foliolis  6-10-jugis  6-8"  longis  anguste  lanceolatis  longe  at- 
tenuato-acuminatis,  petiolo  ̂ "  longo,  paniculis  elongatis  angustis  ramosis  gracilibus, 
floribus  parvis,  petalis  connatis,  tubo  stamineo  disciformi  5-lobo,  antheris  lobos  disci 
terminantibus. 

Hab.  In  ora  septentrionali  insulse  Borneo,  T.  Lobb,  Low. 

Dioica?     Folia  pedalia,  pinnis  alternis  submembranaceis   utrinque  costa  sub  15-nerviis.     Panicula  pe- 

dalis,  rachi  gracili,  ramis  1^-2"  longis.  Flares  numerosi,  globosi,  sicci  rufb-brunnei,  Ty;  diara.  Calyx 
tomentosus,  parvus,  lobis  obtusiusculis.  Petala  late  oblonga  v.  orbiculuria,  fere  ad  tertiam  partem 

connata.  Urceolus  stamineus  vix  concavus,  sed  stellatim  expansus,  radiis  5  brevibus  incurvis.  Ova- 
rium  punctiforme. 

There  are  three  other  Bornean  Milnea  in  the  Herbarium,  but  all  in  too  imperfect  a 

state  for  satisfactory  description. 

Nat.  Ord.  AMPELIDE^. 

1.  Vitis  Motleti  (H.  f.) ;  caule  gracili,  ramulis  paniculis  petiolisque  albo-  v.  rufo-lanatis, 

foliis  pedato-5-6-foliolatis  gracile-petiolatis  oblongo-  v.  obovato-lanceolatis  acumi- 

natis  ultra  medium  serratis  supra  glabris,  spicis  elongatis  racemosis,  floribus  sessi- 

libus  oblongis,  calyce  cupulari  5-lobo,  petalis  erectis. 

Hab.  In  ora  septentrionali  insula  Borneo,  ad  Labuan,  Motley. 

Caules  crass,  pennae  eorvina,  omnesque  partes  praeter  folia  petalaque  lana  alba  v.  rufa  molli  operta. 

Petioli  2-3"  longi,  petiolulis  f-l"  longis,  2  lateralibus  2-foliolatis,  3  v.  4  intermediis  1-fo
liolatis. 

Foliola  3-5"  longa,  1  \-\  f "  lata,  abnipte  acuminata,  basi  obliqua,  superne  glabra,  subtus  parce  tomentosa 

v.  glabrata.  Panicula  laxa, 6-8"  longa,  ramis  alternis.  F/ores  in  ramis  sessilibus  spicatis  \*  long., 

oblongis  obtusis.  Calyx  glabratus,  brevissimus,  5-lobus.  Petala  5,  oblonga,  simul  seced  
ttia, 

erecta.  Stamina  erecta,  filamentis  anthera  ter  longioribus.  Ovarium  truncatum,  stylo  br
evissimo 

conico.  Bacca  sicca  obovata,  glabra,  \-f  longa.  Semen  oblongum,  obtusum,  compressum,  
dorso 

convexum,  antice  utrinque  excavatum. 

Tbis  and  the  following  species  belong  to  the  same  section  of  the  genus  as  V.  cinnamomeo, Wall. 

2-  Vitis  Lowii  (H.  f.) ;  tota  tomento  dense  lanuginoso  brunneo  velat 
foliis 

pedato-5-6-foliolatis,  stipulis  magnis  foliaceis,  spicis  racemosis  breviusculi
s,  floribus 

tomento  velatis,  alabastris  globosis,  calyce  membranaceo. 

Hab.  In  ora  septentrionali  insula  Borneo,  Low. 
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Ramuli  crass,  digiti  minoris,  tomento  e  pilis   septatis.     Cirri  et  petioli  crass,  pennoe  corvinae.     Petioli 

6"  longi,  petiolulis  1"  longis.    Foliola  2  lateralia  valde  inaequilateralia,  latere  extimo  subcordato ;  inter- ■ 

media  oblonga  v.  oblongo-lanceolata ;  omnia  5-8"  longa,  dentata,  utrinque  rufo-pilosa,  Stipule  V 
longae,  sessiles,  late  cordatae,  glabratae.  Paniculce  (v.  spicae)  rami  pollicares,  crassi.  Flores  sessiles, 

in  lanam  immersi.  Calyx  cupularis,  5-lobus.  Petala  brevia,  glabra.  Filament  a  brevia.  Ovarium 

depressing  stigmate  conico. 

My  specimen  of  this  magnificent  plant  is,  I  regret  to  say,  in  a  very  imperfect  state. 

The  great  size,  stout  habit,  dense  tomentum,  large  persistent  stipules,  and  short  woolly 

branches  of  the  panicle  well  distinguish  it  from  all  others  of  this  section  with  spicate 
flowers. 

Nat.  Ord.  OXALIDE A 

1.  Connaropsis  glauca  (H.  f.) ;  ramulis  glaberrimis,  foliis  1-foliolatis  glaberrimis  oblon 

obtusis  supra  lucidis  subtus  glaucis,  racemis  contractis  pubescentibus  ramulis  bre 
vibus  multifloris  subsecundis 

Hab 

Arbor  20-pedalis  {Lobb).  Petioli  graciles,  f  longi,  ad  £"  infra  folium  articulati.  Folia  coriacea,  2-2|"  longa, 
basi  obtusa,  apice  subangustata,  dein  obtusa,  subtus  pallide  glauca,  reticulatim  venosa.  Panicula 

3-9"  longa,  erecta,  £-1"  lata,  ramis  confertis  alternis  ferrugineo-pubescentibus.  Pedicelli  graciles, 

1"  longi,  subfasciculati.  Flores  suberecti,  ̂ n  longi.  Sepala  5,  lineari-oblonga,  subacuta,  glabra,  basi 

pubescentia.  Petala  5,  lineari-spathulata  (sicca  purpurea),  sepalis  duplo  longiora,  versus  mediam 

partem  inter  se  connata.  Stamina  10,  alterna  longiora,  filamentis  basi  monadelphis,  tubo  basi  annulo 

tenui  cincto.  Ovarium  hirsutum,  stylis  5  brevibus,  stigmatibus  subrecurvis,  5-loculare,  loculis 
2-ovulatis,  ovulis  pendulis  superpositis.     Fructus  edulis. 

The  genus  Connaropsis  was  proposed  by  Planchon  in  the  Hookerian  Herbarium  on  two 

Malacca  plants  of  Griffith,  of  which  one  (0.  monophylla,  PI.  Cuming,  2324)  has  to- 

mentose  panicles  and  simple  (unifoliolate)  elliptic-ovate  long-acuminate  leaves,  and  the 

other  (C  Griffithii,  PI.)  has  impari-pinnate  leaves  with  one  pair  of  leaflets.  The  C  mono- 

phylla differs  from  C.  glauca  in  the  form  of  the  leaves,  and  in  the  very  long  styles,  which 
project  beyond  the  stamens. 

Nat.  Ord.  X  ANTHOX  YLE  JE . 

1.  Evodia  alba  (H.  f.) ;    ramulis  petiolis  pedunculisque  pubescenti-tomentosis,  fohis 

3-foliolatis,  foliolis  late  ellipticis  abrupte  acuminatis  integerrimis  multinerviis  subtus 

niveo-tomentosis,  floribus  capitellatis,  capitulis  in  corymbum  ramosum  dispositis. 
Hab.  In  ora  septentrionali  insulae  Borneo,  Lobb, 

Rami  crassiusculi.     Petioli  5"  longi,  teretes.     Foliola  sessilia,  5-7"  longa,  3-4"  lata,  supra  viridia,  subtus 

tomento  appresso  molli  nivea,  nervis  prominulis  fulvis.     Corymbus  3"  latus,  pedunculo  2"  longo 
ramis   pollicaribus   pedicellisque   furfuraceo 

capitulis   V1  latis.      Flores  <ff   long1 
oblongi.  Calyx  4-lobus,  brevis,  tomentosus.  Petala  oblongo-lanceolata,  obtusa,  glabra.  Stamina 
petala  duplo  superantia,  antheris  magnis  sagittatis.  Ovarium  4-lobum,  sericeo-villosum,  stylo  brevi, 
stigmate  oblongo  4-sulco.     Ovula  loculis  2. 
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Nat.  Ord.  SIMARUBE.E. 

Nov.  Gen.  Irvingia,  H.  f. 

Flores  hermaphroditi.     Calyx  4-5-partitus,  parvus,  imbricatus.    Petala  4-5,  patentia,  late  oblonga,  im- 
bricata.  Discus  crassus,  pulviniformis,  elevatus.  Stamina  10,  basi  disci  extus  inserta,  filamentis 

nudis  filiformibus.  Ovarium  ovoideum,  apice  depresso  disci  insertum,  biloculare,  stylo  1  curvo, 

stigmate  simplici^  ovulis  loculis  solitariis,  axi  medio   insertis.     Drupa  magna,  crassa,  lignea,  lineari- 

oblonga,  leviter  compressa,  abortu  1-locularis,  1-sperma.  Semen  lineare,  prope  apicem  loculi  appen- 

sum,  testa  subcrustacea,  embryone  axi  albuminis  copiosi  recto,  cotyledonibus  planis,  radicula  brevi 

supera. — Arbores  Africa  tropicae  occidentalism  glaberrimte,  insapida,  ramulis  ad  nodos  annutatis, 

gemmis  squamis  convolutis  obtectis.  Folia  alterna,  simplicia,  petiolata,  exstipulata,  integerrima,  nitida, 

membranacea  v.  coriacea.  Paniculae  axillares  et  terminates,  ramosce,  ramulis  ad  nodos  annulatis. 

Flores  parvi,  flavi,  odori.     Drupae  magna,  edules. 

This  singular  genus  I  refer  to  the  Simarubea  as  modified  by  Planchon,  and  to  a  divi- 
sion of  the  Order  with  2-5-celled  ovaries,  1-ovuled  cells,  and  simple  leaves;  it  thus 

ranks  near  Soulamea  and  Amaroria,  differing  from  these  in  the  very  large  disk,  in  habit, 

and  many  other  characters.  The  annulation  of  the  branches  is  very  remarkable.  I  have 

named  the  genus  in  honour  of  the  discoverer  of  one  species,  Dr.  Irving,  U.N.,  for  some 

months  resident  at  the  Missionary  Station  of  Abeokuta,  where  he  fell  a  victim  to  the 
climate. 

1.  Irvingia  tenuifolia  (H.  f.) ;  foliis  membranaceis  oblongis  obovato-oblongisve  obtusis, 

paniculis  laxe  ramosis  ramis   divaricatis  tenuibus,  floribus  brevi-pedicellatis   sub- 

cymosis,  stylo  brevi. 

Hab.  Abeokuta,  beat.  Dom.  Irving,  M.D. 

2.  Irvingia  Barteri  (H.  f.) ;   foliis  coriaceis  ovato-oblongis  ovato-lanceolatisve  obtuse 

acuminatis  obtusisve  obliquis  utrinque  nitidis,  paniculis  parvis  paucifloris  subfasci- 
culatis,  stylo  filiformi. 

Hab.  Prince's  Island,  beat.  Dom.  Barter.     "  Wild  Mango,"  ab  Anglis  dicta. 

Arbor  40-pedalis.    Fructus  edulis  {Barter). 

3.  Irvingia  Smithii  (H.  f.) ;  foliis  coriaceis  ovatis  ovato-cordatisve    acutis 
 obtusisve 

ssepissime  obliquis  paUidis  superne  nitidis,  paniculae  ramis  elongatis  ped
icellisque 

divaricatis,  floribus  racemosis,  stylo  brevi. 

Hab.  Ad  ripas  fluminis  Congo,  beat.  C.  Smith ;  et  flum.  Niger,  prope  Nupe,  Barter. 

Arbor  40-pedalis,  ad  ripas  fluminum.     Flares  pallide  flavi,  odori.     Fructu
s  magnus,  drupaceus,  ab  simiis 

valde  dilectus  (Barter). 

Nat.  Ord.  TEKEBINTHACE.E. 

Subordo  Anacardie^e. 

Mangieera  Kamanga  (Blume) ;  foliis  petiolatis  obovato-lanceolatis  apice  subacutis  
basi 

ancmstatis  6-12"  londs  2-5"  latis  rigidis,  nervis  crebris
  nitidis  patcntibus  utrinque .gUStft-LlS    U— JLA      J.UllgJL0    *j—*j       xwcx^     jl*^ 

promiimlis,  panicula  terminali  elongata  ramis  sube
rectis  crassis  puberulis,  floribu- 
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angustis,  calyce  parvo,  petalis  suberectis  anguste  lanceolatis  enerviis  basi  secus  costani 

incrassatis,  staminibus  hypogynis  basi  liberis  non  incrassatis,  unico  fertili  elongato, 
caeteris  ad  squainulas  subulatas  reductis. 

M.  Kemanga,  Blume,  Mus.  Lugd.  Bat.  i.  202;  Miquel,  Flor.  lnd.  Bat.    i.  634.    M.  fcetida,  Bl.  (non 
Loureiro),  Bijd.  1153 ;  Hassk.  in  Flora,  vel  Bot.  Zeit.  1844,  p.  622.  excl.  synon. 

Hab.  Borneo  septentrionali,  Low  (nom.  vern.  "Binjue").     Java  v.  Moluccas,  fide  Miguel.     In  cultis 
archipelagi  Indici,  fide  Blume. 

I  have  called  this  fine  species  Mangifera  Kemanga  of  Blume,  on  the  faith  of  a  speci- 

men so  named  received  from  Dr.  Miqnel,  from  which  it  differs  only  in  the  rather  longer 
petiole ;  but  it  is  extremely  unlike  the  plate  of  Rumphius  (i.  p.  99),  quoted  by  Dr.  Miquel 

in  his  *  Plora  Indiae  Batavse,'  i.  p.  634,  as  belonging  to  this  plant.  It  accords  well  with 
Blume's  description  and  Hasskarl's  quoted  above. 

There  are  several  very  distinct  modifications  in  the  insertion  of  stamens  in  Mangifera. 

In  the  present  plant  they  are  all  free  and  absolutely  hypogynous,  the  gynophore,  which  is 
prolonged  in  the  closely  allied  genus  Gluta,  being  here  so  short  as  to  be  almost  obsolete. 
In  31.  fcetida  and  Horsfieldii,  on  the  other  hand,  the  filaments  are  all  connected  at  the 

base  into  a  thickened  fleshy  ring,  quite  distinct  from  the  calyx,  and  forming  a  hypogynous 
tube  or  cup.  In  M.  Indica  and  its  allies,  the  ovary  is  seated  within  a  very  thick,  deeply 

5-lobed  sub-perigynous  disk,  from  the  inner  margin  of  which  the  stamens  rise ;  this  disk 
may,  however,  be  equally  well  considered  to  be  the  very  much  incrassated  bases  of  the 
filaments,  which  are  connate  at  their  insertion.  In  all  these  the  flower  is  much  shorter 

than  in  31.  fcetida  and  31.  Kemanga,  the  petals  more  spreading  from  the  base,  and  furnished with  several  thickened  veins. 

A  third  modification  is  presented  by  a  small-flowered  and  leaved  Malacca  species  (M. 

Grifflthii  *),  in  which  the  disk  is  hypogynous,  very  large,  oblique,  unequally  lobed,  and 
bearing  one  short  perfect  stamen  within  its  mouth,  and  no  imperfect  ones. 
Tab.  XXIII.  fig.  1.  unexpanded,  2.  expanded  flower;    3.  petal;   4.  stamen,  staminodia,  and  pistil;  5. magnified 

Nov.  Gen.  Pentaspadon,  H.  f 

Flares  hermaphroditi.  Calyx  parvus,  5-partitus,  lobis  imbricatis.    Petala  5,  calyce  multo  majora,  oblonga, 
patentia,  valde  imbricata.  Discus  annularis,  suberectus,  10-lobus.  Stamina  5,  parva,  brevia,  basi  disci 
extus  mserta,  cum  staminodiis  totidem  apice  capitellatis  v.  spathulatis  alternantia.  Ovarium  disco  in- 
sertum,  depressum,  villosum,  1-loculare,  stylo  brevi  recurvo  crasso  uno  latere  e  basi  ad  apicem  late 
stigmatifero,  ovulo  solitario  medio  loculi  appenso  pendulo.  Fructus  ignotus.— Arbor  magna.  Folia 
alterna,  exstipulata,  impari-pinnat a,  foliolis  oppositis,  S-4-jugis,  petiolulatis,  integerrimis,  glaberrimis, 
oblongis,  acuminatis.     Paniculae  axillares,  pedunculate,  ramosa,  ramulis  patentibus,  ultimis  pedicel- Usque  glaberrimis. 

1.  Pentaspadojj  Motleyi,  H.  f. 

Hab.  Borneo  australi,  prov.  Banjarmassing,  invenit  beat.  Motley. 
M.  Griffith 

nalibus 
...  *  *   "  *""»">  pctana  urevious,  nervis  '1-6  basahbus  m 

eequahter  lobatc,  stamine  I  brevi  intra  xnarginem  disci  inserto.     Hab.  Malacca,  Griffith 

termi- 
no  in- 
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The  genus  Tent  asp  adon  falls  naturally  into  a  group  of  Anacardiea,  characterized  by  a 

1-celled,  1-ovuled  ovary,  and  laterally  or  basally  attached  ovule,  and  will  rank  in  it  With 
Rhus,  Pistacia,  and  Sorindeia.  It  differs  from  Mangifera,  Anacardinm,  and  Gluta  in 

the  compound  leaves  and  laterally  attached  ovule.  The  small  calyx,  comparatively  large 

imbricating  petals,  short  stamens  with  alternate  spathulate  or  capitate  staminodia,  the 

staminodia,  and  depressed  ovary  with  short,  very  broad,  recurved  stigma,  well  characterize 

the  genus. 

Tab.  XXIV.  fig.  1.  unexpanded,  2.  expanded  flWer;   3.  ovary,  disk,  and  stamina  and  staminodia;  4. 
stamen;  5.  staminodium  ;  6.  vertical  section  of  ovary :  all  magnified. 

Norn 

ELematostaphis,  H.  f. 

Flores  dioici ;  masc.  parvi,  irregulares.     Calyx  trifidus,  lobis  imbricatis.     Petala  3,  patula,  oblonga,  con- 

cava,  obtusa,  inaequalia.  Discus  pulviniformis,  3-lobus.  Stamina  6,  infra  discum  insert;!,  alterna 

longiora,  filamentis  subulatis.  Fl.  foem.  ignoti.  Drupa  oblonga,  came  sanguinea,  1-locularis, 

1-sperma,  putamine  crasso  osseo,  loculo  intus  uno  latere  carina  elevata  apice  seminifera  percurso. 

Semen  immaturum  prope  apicem  loculi  pendulum. — Arbor parva,  glabvrrima,  ramis  tortuosis.  Folia 

decidua,  versus  apices  ramulorum  conferta,  alterna,  exstipulatn,  imparl -pinnat a,  petiolo  graci/i,  j>innil 

multijugis,  alternis,  petiolulatis,  lineari-oblongis,  basi  inaqualibus,  obtusis  emarg'oiatisve,  integerrimis, 
subtus  glaucis,  membranaceis,  reticulatim  venosis.  Paniculae  axillares,  elongala,  patentim  ramosa, 

ramis  gracilibus  distantibus,  ramulis  puberulis.  Flores  parvi,  albi,  pedicellis  basi  bracteatis.  Fructus 
edulis. 

1.  ILematostaphis  BartePvI,  H.  f. 

Hab.  Ad  ripas  fluminis  Niger  prope  Nupe,  beat.  Barter. 

This  remarkable  plant  belongs  to  the  tribe  Anacardiece  of  Terebinthaceae,  and  to  the 

section  with  a  unilocular  ovary  and  the  ovule  solitary  and  suspended.  Its  immediate  allies 

I  consider  to  be,  Odina,  which  has  eight  stamens  and  a  very  different  fruit ;  Tapiria,  which 

has  ten  stamens  and  a  4-lobed  disk ;  Solenocarpus,  which  has  valvate  petals  and  ten 

stamens ;  Smodingium,  in  which  the  stamens  are  five  and  the  drupe  winged ;  and  Sch'uius, 
which  has  also  ten  stamens :  all  these,  however,  I  believe,  form  one  group  with  Harna- 

tostaphis,  differing  from  the  other  unilocular  monospermous  Anacardiea  with  ovules 

suspended  from  near  the  apex  of  the  cell,  in  their  compound  leaves,  and  calyx  not  accres- 

cent or  adnate  after  flowering.  It  differs  from  all  in  the  trimerous  irregular  flowers  and in  habit. 

Mr.  Barter  describes  this  plant  as  a  small  tree,  with  deciduous  tortuous  branches
,  and 

deep-crimson  fruit  like  bunches  of  grapes  (whence  the  generic  name).  The  drupes  are 

eatable,  acid  but  not  unpleasant. 

Pl.  XXV.  fiff.  A.  nnrtinn  of  nanicle :  C.  fruiting  panicle  ;  B.  apex  of  branch  and  leaves;  1.  <?  flower;  2. 
drupe :  all  magnified. 

Nov.  Gen.  Paeishia,  H.  f. 

Flores  dioici.  Masc. :  Calyx  4-lobus,  basi  cupulari 
imbricata.     Discus 

Petala  4,  oblonga,  apice  erosa, 

Stamina  4,  supra  basin  disci  extus  inserta.  Ovarium 

minimum,  columnare.    Fcem.:  Calyx  4-lobus,  lobis  post  anthesin  accrescentibus 
 foliaceis.     Petala  4. 

Discus}     Stamina  4?  effceta.      Ovarium  liberum,  sessile,  ovoideum,  abortu  1-locu
lare,  in  stylum 

XXIII z 
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erectum  apice  trifidum  angustatum,  stigmatibus  3  capitatis,  ovulo  solitario  prope  apicem  loculi 
pendulo.  Semen  immaturum  infra  apicem  loculi  umbilico  Iato  adnatum. — Arbor  pulchra,  coma 
patenti  floribunda,  ramulis  apice  ferrugineo-tomentosis.  Folia  alterna,  eocstipulata  ?  impari-pinnata, 
foliolis  alternis,  multijugis,  brevi-petiolulatis,  oblong  o-ovatis,  acuminatis,  basi  cordatis,  integerrimis, 
coriaceis. masc 

Paniculae  ampla,  nutantes,  ferrugineo-tomentosa.     Flores  gracili-pedicellati, 
pedicellis  basi  bracteatis,  calyce  tomentoso, 

1.  Parishia  insignis,  H.  f. 

Hab.  In  peninsula  Malayana,  ad  Mergui,  beat.  Griffith  ;  insulis  Andaman,  Rev.  Dom.  Parish  {Fl.  Feby. 
Mart.) . 

A  remarkable  and  beautiful  tree,  which  bears  the  name  of  a  very  intelligent  and 
zealous  investigator  of  the  Botany  of  Moulmayn,  the  Rev.  0.  Parish,  who  procured  speci- 

mens of  this  plant  from  the  Andaman  Islands,  and  communicated  them  to  Sir  William 

Hooker.  The  first  aspect  of  the  specimens  recalls  Melanorrhcea — a  native  of  the  neigh- 
bouring Birmese  States,  and  also  an  Anacardieous  tree,  remarkable  for  the  size,  abundance, 

and  conspicuous  character  of  its  flowers ;  but  whereas  it  is  the  petals  of  Melanorrhcea 
that  are  foliaceous  and  accrescent  after  flowering,  it  is  the  sepals  of  Parishia  that  assume 
this  remarkable  character.  Parishia  further  differs  from  Melanorrhcea  in  the  quater- 

nary flowers,  the  small  disk,  and  few  stamens ;  and  its  lateral  ovule  places  it  in  another 
division  of  the  Suborder.     Its  nearest  ally  is  undoubtedly  Astronium,  a  Brazilian  genus 
also  with  accrescent  sepals,  and  which  differs  mainly,  in  habit,  in  having  quinary  flowers 
and  longer  styles. 

Tab.  XXVI.  A.  small  portion  of  male  inflorescence;    B.  of  fruiting  panicle;    C.  leaf;    fig.  1.  male remains 

agnified, 

catis 

Subordo  Bursbeej. 

Nov.  Gen.  Trigonochlamys,  H.  f. 

Flores  polygami.  Calyx  magnus,  3-partitus,  persistens,  lobis  triangularibus  valvatis.  Petala  3,  parva, 
oblonga,  valvata,  tomentosa.  Discus  perigynus  tenuis,  annularis.  Stamina  6,  margini  exteriori 
disci  inserta,  filamentis  brevissimis.  Ovarium  depresso-globosum,  3-loculare,  stylo  recto  breviusculo, 
stigmate  trilobo,  ovulis  loculis  geminis  collateralibus  angulo  interiori  affixis.  Drupa  oblique 
globosa,  lams,  abortu  1-locularis,  mesocarpio  resinoso,  endocarpio  crustaceo.  Semen  globosum, 
umbilico  lato  angulo  interiori  loculi  affixum,  testa  membranacea  cellulosa,  cotyledonibus  condupli- 

profunde  lobatis,  radicula  supera.— Arbor  ramulis  pubescenti-tomentosis,  pustulatis.  Folia 
alterna,  exstipulata,  impari-pinnata,  foliolis  6-10-jugis  petiolulatis  oppositis  oblong o -lanceolate 
integerrimis  obtuse  acuminatis.     Paniculae  axillares,  robusta>,  foliis  breviores,  ramosa,  rvfo-tomentosa, 
ramulis  pedicellisque  basi  bracteatis.    Flores  majusculi,  sicci  rufo-tomentosi.    Fructus  parvus,  diametro ptsi,  nitidus. 

1.  Trigonochlamys  Gripfituii,  H.  f. 
Hab.  In  peninsula  Malayana  ad  Malacca,  beat.  Griffith. 

The  genus  Trigonochlamys  belongs  to  the  Suborder  Burserea  of  Terebmt hacece ,  distin- 
guished by  the  two  collateral  ovules,  exalbuminous  seeds,  and  plaited  or  crumpled  cotyle- 

dons, and  to  a  tribe  distinguished  by  the  free  ovary  (which  is  3-4-celled),  drupaceous  or 



AND  TROPICAL  AFRICA. 171 

baccate  fruit,  and  an  erect  or  annular  disk  not  broadly  attached  to  the  calyx-tube  ■  to  this 
tribe  I  refer  also  JBursera,  Balsamodendron,  Santiria,  and  Canarium — to  which  latter 
Trig onochlamy s  is  most  nearly  allied,  differing  in  its  perianth  and  fruit. 

Tab.  XXVII.  fig.  1.  flower  unexpanded  and  laid  open;  2&3.  front  and  back  view  of  stamens  from 

female  (?)  flower;  4.  pistil ;  5.  transverse  section  of  ovary;  6.  young  fruit;  7-  vertical,  and  8.  longi- 
tudinal section  of  the  same :  all  magnified. 

Nov.  Gen.  Triomma,  H.  f. 

Flores  hermaphroditi  ?     Calyx  5 -fidus.     Petala  5,  parva,  valvata?     Discus  5-lobus.     Stamina  10?  basi 

disci  extus  inserta.  Ovarium  trigonum,  triloculare,  stylo  brevi,  ovulis  geminis.  Fructus  capsu- 

lars^ magnus,  ovatus  v.  ovato-cordatus,  obtuse  cuspidatus,  late  3-alatus,  trivalvis,  3-pyrenus,  valvis 

coriaceis  ab  axilate  trialato  secedentibus,  pyrenis  parvis  faciebus  axis  late  adnatis.  gemma? — Arbor 

ramulis  robustis,  pubescenti-tomentosis.  Folia  alterna,  sparsa,  exstipulata,  impari-pinnaia,  foliolis 

oppositis  2-3-jugis  ovato-lanceolatis  obtuse  acuminatis  integerrimis.  Paniculas  terminates,  fructiferrc 

lignosce,  ramulis  tomentellis.     Fructus  2-pollicaris,  siccus  ater,  faciebus  \h"  latis  p/aniusculis. 

1.  Triomma  Malaccensis,  H.  f. 

Hab.  In  peninsula  Malayana  ad  Malacca,  beat.  Griffith. 

In  the  structure  of  the  fruit,  Triomma  resembles  Bursera,  to  which  it  is  very  closely 

allied ;  it  differs  in  the  5-lobed  calyx,  in  the  broadly  winged  fruit,  and  remarkably  in 
habit. 

Nat.  Ord.  CONNARACEtE. 

Nov.  Gen.  Hemiandrina,  H.  f. 

Flores  hermaphroditi.    Calyx  5-partitus,  lobis  lineari-oblongis  obtusis.     Petala  5,  fere  hypogyna,  lineari- 

oblonga,  obtusa,  patentia,  imbricata.  Stamina  5,  subhypogyna,  cum  petalis  alterna,  filamentis  brevi- 

usculis  antheris  parvis  1-locularibus  subulatis.  Ovaria  3,  villosa,  in  stylos  elongatos  angustata, 

1-locularia,  stigmate  terminali  simpliciusculo,  ovulis  2  collateralibus  e  basi  loculi  erectis.     Fructus 

e  carpellis  2-3  globosis   hirsutis  1-locularibus.      Semina  ig 

teretibus,  petiolis  pedunculis  foliisque  subtus  siccitate  ft 

(?) 
Item 

ifoliolata,  foliolis  superne  glabris  subtus  reticulatim  venosis  integerrimis  cuspidatis,  
lateralibus  brevi- 

-tiolulatis  ohliaue  ovatis.  terminali  lowius  petiolulato  majore  oblongo,  omnibus  basi  trinerviis.     Pa
ni- 

notinii*  hrswinrea,  n.rillares  v.  laterahs.     Pedunculi  et 

glaberrim 

cula?  parva,  ramosat,  solilaria  v.  fasciculate,  petiolis  breviores,  axillares  v.  l
atera) 

pedicelli  graciles,  his  basi  et  medio  bracteolatis.     Sepala  hirsuta.     Petala  JJ*  longa
, 

1.  Hemiandrina  Bornensis,  H.  f. 

Hab.  In  sylvis  vastis  insula?  Labuan,  ad  oram  septentrioualem  Borneo,  Thos.  Lobb. 

A  plant  of  rather  doubtful  affinity,  but  which,  from  its  close  resemblance  to  C
onnarus, 

I  have  placed  in  the  same  natural  family  with  that  genus.  It  differs  from  the  majori
ty 

of  ConuaracecB  by  the  5  stamens  with  apparently  1-locular  anthers,  and  3  ovaries,  as  al
sc 

in  the  almost  hypogynous  insertion  of  the  petals  and  stamens. 

Tab.  XXVIII.  fig.  1.  portion  of  peduncle,  with  pedicel,  bracts,  and  flower;   2.
  petal;    3.  stamen ; 

4. 

tricarpellary  fruit;  7-  vertical  section  of  immat
ure 

ified. 

1.  Rourea  Sororia,  Planch,  in  Linn,  xxiii.  p.  421 

Hab.  In  ora  septentrionali  insulae  Borneo,  Low. 

Z2 
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This  appears  to  me  scarcely  to  differ  from  B.  parallels  Planch.  I.  <?.,  ("  Penang,"  Wall. 
Cat.  8526),  and  B.  Waltichiana,  PL  I.  c,  of  Tavoy  and  Singapore. 

2.  Rotjrea  concolor,  Bmme ;  Planch.  I.  c. 

Hab.  In  ora  septentrionali  insulae  Borneo,  ad  Labuan,  Motley. 

1.  Connarus  odorattjs  (H.  f.) ;  ramulis  robustis  rnfo-tomentosis,  foliis  pinnatis,  foli
olis 

6-8-jugis  glaberrimis  lanceolatis  longe  acnminatis  subtus  nitidis,  panicula  decomposita 

magna  calycibnsque  rufo-tomentosis,  petalis  linearibus  calycem  dnplo  superantibus, 

ovario  1  hirsuto,  folliculis  obovoideo-qnadratis  compressis  glaberrimis. 

Hab.  In  ora  septentrionali  insulse  Borneo,  ad  Labuan,  Motley. 

Ramuli  lignosi.     Petioli  spithamaei,  graciles,  stricti,  teretes,  superne  linea  tomentosa.     Foliola  brevi- 

petiolata,  3-5"  longa,  longe  attenuato-acuminata,  subcaudata.  Panicula  erecta,  1-2-pedalis,  rachi 

robusta,  ramis  erecto-patentibus  strictis  ramulosis.  Flores  numerosi,  violaceo-odorati,  brevi-pedi- 

cellati,  f  longi.  Calyx  dense  rufo-tomentosus,  sepalis  lineari-oblongis  obtusis,  sest.  imbncatis. 

Petala  linearia.   Stamina  filamentis  in  cupulam  connatis,  antheris  apiculatis.   Ovarium  stylo  elongato 

Folliculus  l\"  longus,  3^"  latus,  venosus,  puberul 
oblongum,  atrum. Semen  anguste 
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XV.  On  some  Oceanic  Entomostraca  collected  by  Captain  Toynbee 
By  John  Lubbock,  Esq.,  F.R.S.  &-L.S. 

Read  June  7th,  1860. 

IN  the  present  paper  is  a  list  containing  fifty  species  of  Entomostraca  collected  by 
Captain  Toynbee  in  the  years  1858  and  1859,  and  descriptions  of  fifteen  which  appear  to 
be  new  to  science,  showing  how  very  imperfect  is  onr  knowledge  of  these  interesting 
creatures.  Naturalists,  however,  are  not  only  indebted  to  Captain  Toynbee  for  having 
collected  these  and  many  other  marine  animals,  but  also,  and  perhaps  in  a  still  higher 
degree,  for  having  carefully  recorded  the  place,  date,  and  circumstances  of  each  capture. 

Such  collections  as  these  are  highly  valuable ;  and  as  Captain  Toynbee  fully  intends  to 
pursue  the  same  course  in  his  future  voyages,  he  cannot  fail  to  obtain  results  very  inter- 

esting in  themselves,  and  very  important,  perhaps,  in  their  application  to  practical  navi- 
gation. * 

The  collections  already  made  contain  numerous  Mollusca,  Annelids,  Zoophytes,  and 
Thalassicollce,  besides  Crustacea,  of  which,  however,  I  have  as  yet  confined  my  attention 
to  the  Entomostraca. 

Our  knowledge  of  the  oceanic  forms  belonging  to  this  group  is  as  yet  too  imperfect  to 
justify  us  in  attempting  to  draw  any  general  conclusions.  The  large  genera  seem  to  be 
ubiquitous, — the  Calani,  however,  growing  larger  in  the  Northern  Seas,  while  the  JPon- 
tellce  flourish  more  in  warmer  latitudes. 

Some  few  species  are  recorded  as  occurring  both  in  the  Atlantic  and  Pacific  Oceans ; 

but  none  of  the  cases  are,  I  think,  quite  satisfactory,  as  there  has  generally  been  some 

slight  difference  between  the  specimens  from  the  two  different  oceans. 
Other  species  appear  to  be  very  local ;  but  until  they  have  been  often  captured,  it  would 

of  course  be  unsafe  to  come  to  any  conclusion.  Many  circumstances  combine  to  retard 

our  acquaintance  with  the  geographical  distribution  of  Oceanic  species.  Certain  lines  of 

ocean  are  repeatedly  traversed,  while  others  are  almost  deserted.  The  more  delicate 

species  can  hardly  be  obtained  except  when  the  vessel  is  going  slowly ;  so  that  the  calm 
regions  near  the  line  have  been  examined  with  (comparatively  speaking)  considerable 

care,  while  the  more  windy  seas  of  the  temperate  zones  are  almost  virgin  water.  The 

introduction  of  steam  also  has  of  course,  in  this  respect,  an  unfavourable  influence  on 

the  study  of  natural  history. 

It  may  also  happen  that  a  species  which  has  been  very  abundant  for  some  days  may 

suddenly  disappear ;  and  yet  the  change  may  be  no  indication  of  the  geographical  limit 

assigned  to  the  form  in  question,  but  be  caused  entirely  by  some  change  in  temperature, 

some  threatening  of  a  storm,  or  some  other  more  obscure  cause. 

The  examination  of  Captain  Toynbee' s  collection  has  impressed  me  still  more  deeply 

with  the  difficulty,  or  rather  the  impossibility,  of  obtaining  satisfactory  generic  charac- 

I  am  of  course  aware  that  many  naturalists  are  still  inclined  to  consider  genera 
ters. 

* 
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not  merely  as  artificial  helps  to  classification,  but  as  actual  groups  between  which  no 

links  are  known  or  will  ever  be  discovered.     I  have  already  pointed  out  certain  species 
which  seem  to  prove  the  incorrectness  of  this  opinion,  and  I  shall  have  occasion  in  the 

present  paper  to  describe  more  than  one  species  apparently  intermediate  between  two 

genera.     Indeed,  so  far  from  considering  such  links  as  rare,  it  would  be  more  correct  to 

say  that  every  species  is  a  link  between  other  allied  forms.     The  same  argument  is  ap- 

plicable to  species.     Of  course,  as  long  as  any  varieties  remain  undescribed  there  will  be 

gaps — which,  however,  exist  only  in  our  knowledge,  and  not  necessarily  in  nature.    How 
many  centuries  must  elapse,  even  under  the  most  favourable  circumstances,  before  all  the 

existing  animals  are  known  to  us ;  and  even  then  how  small  a  proportion  will  be  described 

of  the  animals  which  have  peopled  the  world  during  the  countless  ages  of  past  time  !   How 

worthless,  then,  is  the  argument  against  the  mutability  of  species  which  depends  on  the 

supposed  absence  of  *'  links !"     "When  every  variety  which  now  exists,  and  every  one  which 
ever  has  existed,  is  known,  then,  and  not  until  then,  can  this  argument  be  considered  con- 

clusive.    Moreover,  it  is  admitted  by  every  one  that  there  are  certain  species  which  are 

especially  variable,  that  is  to  say,  which  present  two  or  more  extreme  forms,  with  all  the 

intermediate  gradations.     Now  we  may  fairly  ask  those  who  assert  that  no  two  species 

are  connected  by  links,  how  they  would  separate  the  instances  of  variable  animals 

(which  they  admit  to  occur)  from  the  case  which  they  say  does  not  exist.     If  we  were  to 

obtain  to-morrow  all  the  links  between  any  two  species  which  are  now  considered  distinct, 
no  one  can  deny  that  the  two  would  at  once  be  united,  and  would  hereafter  appear  in  our 

classifications  only  as  one  variable  species.     In  fact,  therefore,  they  first  unite  into  one 

species  all  those  forms,  however  different,  between  which  a  complete  series  of  links  is 

known,  and  then  argue  in  favour  of  the  permanence  of  species  because  no  two  of  them  are 
united  by  links. 

As  bearing  on  this  point,  I  may  also  mention  that  there  are  in  the  collection  about 

ten  or  twelve  other  species,  represented  each  by  very  few  (perhaps  only  one  or  two)  speci- 
mens, which ,  I  can  neither  refer  with  sufficient  confidence  to  any  already  known,  and 

which  yet  differ  so  little  that  I  cannot  venture  to  describe  them  as  new.  I  have  there- 

fore put  them  aside  for  future  examination,  either  when  I  have  more  specimens  for 

examination,  or  when  the  old  species  in  question  are  better  known.  I  do  not  see  what 

else  I  could  have  done;  but  in  this  way,  no  doubt,  it  comes  to  pass  that  specimens 
which  can  be  decidedly  determined  are  named,  and  the  doubtful  forms,  in  which  perhaps 

many  interesting  series  of  links  lie  concealed,  are  left  for  re-examination  at  that  more 

"  convenient  season  "  to  which  naturalists,  like  other  people,  are  only  too  apt  to  defer  any 
inconvenient  duty. 

A  good  example  of  an  intermediate  form  is  presented  to  us  by  the  species  which  I  have 
named  Calanus  latus.  This  species  possesses  some  of  the  characters  of  Uuckata,  and 

others  (more  numerous)  which  induced  me  to  place  it  in  Calanus.  The  maxillipeds 

resemble  those  of  Eucliceta,  and  are  quite  unlike  the  form  which  prevails  in  the  immense 
majority  of  Calani.  The  long  setae  with  which  the  anterior  antennae  are  provided,  and 
the  long  seta  at  the  apex,  are  also  similar  to  those  of  Mtchceta ;  but,  on  the  other  hand, 

the  form  of  the  front  part  of  the  cephalothorax,  and  the  absence  of  long  caudal  setae, 
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seem  to  show  that  it  is  in  reality  more  nearly  allied  to  the  typical  Calanl.  More- 

over, in  certain  Calani  (as,  for  instance,  in  C.  elongatus)  the  anterior  antenna  bears 

here  and  there  long  setae,  almost  as  in  Euchceta.  C.  latus  seems  therefore,  to  me,  to 

form  an  interesting  link  between  the  two  above-named  genera.  The  Galanidae,  many 

as  are  the  species  which  yet  remain  to  be  discovered,  present  us  with  a  very  perfect 

gradation  of  forms;  and  indeed  the  whole  tribe  of  Cyclopoidea  offers  in  this  respect 

a  marked  contrast  to  the  Cyproidea.  This  latter  group  is  at  present  poor  both  in 

genera  and  in  existing  species,  and  it  is  in  many  respects  very  aberrant.  The  Cyclo- 

poidea, on  the  contrary,  contain  an  immense  number  of  species,  which,  as  I  have  just 

remarked,  form  a  somewhat  complete  series,  or  rather  network.  In  this  great  family, 

then,  it  would  seem  that  most  of  the  types  are  still  existing,  that  there  has  as  yet  been 

no  very  great  amount  of  extinction,  and  that  the  type  is  not,  geologically  speaking,  very 

ancient.  The  nature  of  the  body  is  certainly  not  favourable  for  preservation,  and  nega- 

tive evidence  is  of  very  little  value  in  geology;  still  it  is  worthy  of  remark  that  the 

group,  now  so  numerous,  has  not  as  yet  any  known  extinct  representatives,  though,  from 

the  great  differences  between  some  of  the  existing  species,  we  may  safely  infer  that  the 

group  is  of  considerable  antiquity.  The  Cyproidea,  on  the  contrary,  are  known  to  have 

existed  as  early  as  the  Silurian  period.  They  are  therefore  a  very  ancient  type ;  a  great 

proportion  of  the  known  species  are  fossil ;  and  as  the  soft  parts  are  never  preserved, 

we  cannot  expect  to  recognize  among  them  more  than  a  few  of  the  links  which  must 

have  connected  the  different  genera  with  one  another,  and  the  whole  group  with  what  we 
now  consider  the  more  normal  Crustacea. 

Diaptomus  ?  abdominalis,  again,  is  obviously  a  link  between  Diaptomus  and  the  species 

placed  by  Dana  in  his  genus  Hemicalmws  and  the  ordinary  Calani,—  possessing,  as  it  does, 

the  second  maxilke  and  second  antennae  of  the  latter,  with  the  geniculating  anterior 

antennas  and  abnormal  posterior  legs  which  are  characteristic  of  the  former.  Indeed
, 

unless  it  is  admitted  to  constitute  such  a  link,  it  must  be  considered  as  the  type  of  a 

new  genus.  I  did  not,  however,  adopt  this  view  in  1856,  nor  am  I  disposed  to 
 do  so 

now.  Such  a  course,  if  followed  in  other  similar  cases,  would  lead  to  an  imm
ense  and 

at  present  unnecessary  multiplication  of  genera.  This  species,  moreover,  
even  -  if  called 

by  any  other  name,"  would  be  just  as  much  intermediate  between  the  a
bove-named  genera 

as  before.  In  order,  however,  to  retain  this  species  in  the  genus  Diaptomu
s,  it  will  be 

necessary  to  modify  the  generic  character  given  by  Dana,  in  so  far  a
s  concerns  the  pos- 

terior legs  of  the  females. 

The  structure  of  the  anterior  antennas,  again,  is  intermediate  bet
ween  that  of  Calm  us 

and  that  of  Fontella.  The  right  antenna  differs  slightly  from  the  left,  an
d  may  perhaps 

be  rightly  described  as  geniculating ;  but  the  prehensile  power  mu
st  be  very  small. 

The  second  pair  of  antennas  have  the  two  branches  equa
l.  The  mandibles  and  first 

pan  of  maxillas  resemble  those  of  Calanus  brevicornis  (Trans.  Ent.  S
oc.  n.  s.  vol  iv  pi  3. 

I  3  &  4).  The  second  pair  of  maxilla  and  maxillipeds  a
re  as  in  Calams;  the  latter 

has  the  terminal  segments  elongated.  Mrs.  Toynbee's  
collection  included  no  mature 

males.  The  fifth  pair  of  legs  in  the  females  (I  c.  pi.  10. 
 t  6.)  differ  slightly  from  those 

originally  figured  by  me.     The  present  specimens,  howe
ver,  were  rather  smaller,  and 

2  A 
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perhaps,  therefore,  immature.  Some  of  them  had  four  joints,  instead  of  three,  to  the 
ahdomen :  this  is  generally  characteristic  of  the  male  sex ;  yet  these  specimens  agreed 
with  the  others  in  the  form  of  the  abdomen  and  in  other  respects,  and  only  differed  from 
the  mature  females  in  the  form  of  the  fifth  pair  of  legs.  We  do  not,  however,  yet  know 
whether,  as  in  some  other  animals,  the  characteristics  of  the  male  sex  appear  first  when 
the  animal  is  mature,  or  whether  in  the  young  male  the  ahdomen,  antennae,  and  fifth 
pair  of  legs  already  resemble  those  of  full-grown  specimens.  I  am  inclined  to  doubt 

whether  it  be  advisable  to  retain  Dana's  genus  Hemicalanus.  The  characters  by  which 
it  is  separated  from  Diaptomus  are  not,  I  think,  of  great  importance,  and  are  both  some- 

what inconvenient— the  difference  of  size  in  the  fifth  pair  of  legs  in  the  female,  from 
being  applicable  only  to  one  sex,  and  the  absence  of  the  four  small  intermediate  segments 
of  the  second  pair  of  antennae,  because  the  joints  between  these  segments  become  fainter 
and  fainter  so  gradually  that  in  some  cases  it  is  difficult  to  say  whether  they  are  present or  not. 

Mr.  Darwin,  in  his  admirable  work  'On  the  Origin  of  Species'  (p.  156),  observes  that 
secondary  sexual  characters  are  very  variable,  that  "  species  of  the  same  group  differ  from 
each  other  more  widely  in  their  secondary  sexual  characters  than  in  other  parts  of  their 

organization;"  and  again,  "that  the  secondary  sexual  differences  between  the  two  sexes 
of  the  same  species  are  generally  displayed  in  the  very  same  parts  of  the  organization  in 
which  the  different  species  of  the  same  genus  differ  from  each  other."  The  Entomostraca, 
and  especially  the  Cyclopoidea,  present  remarkable  examples  of  this  law.  In  Fontella, 
for  instance,  the  sexual  characters  are  afforded  mainly  by  the  anterior  antennae  and  the 
fifth  pair  of  legs.  The  specific  differences  also  are  principally  given  by  these  organs  ;  and 
many  of  the  generic  characters  in  the  Cyclopoidea  are  taken  from  the  same  source. 

The  genera  Calanus,  Fontella,  Euchceta,  and  others  are  very  similar  in  form,  live 
together  in  the  open  sea,  and  probably  upon  nearly  the  same  food,  and  might,  at  first 
sight,  be  supposed  to  have  similar  habits.  A  glance,  however,  at  the  great  differences  in 
many  of  their  appendages  shows  thaAhis  cannot  be  the  case,  and  proves  to  us  how  little we  really  understand  of  their  habits  and  mode  of  life. 

CALANID^E. 

Calantjs. 

1.  Seta  antetmarum   anticarum  apieales  subapicalibus   longiores.      Styli  caudales  vix oblongi. 

Calaxtjs  latus,  Lbk. 

Collected  May  3,  in  &  lat.  0°  407,  W.  long.  0°  20'. 

2.  Seta  antennarum  anticarum  apieales  subapicalibus  breviores. 
A.  Setce  caudales  ntediocres. 

Cephalothorax  SS-articulatus,  postice  obtusus  aut  breviter  subacutus. 
Calanus  settjligerus,  Dana. 

My  specimens  differed  from  those  described  by  Prof.  Dana  in  having  the  cephalothorax 

• 
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distinctly  six-jointed, — the  anterior  portion,  including  the  base  of  the  maxillipeds,  being 
separate  from  the  five  segments  bearing  the  natatory  feet.  In  some  specimens,  uhich  in 

other  respects  were  like  the  remainder,  the  antennae  were  rather  shorter  than  usual.  It 

would  be  very  desirable  to  ascertain,  by  the  examination  of  a  number  of  specimens,  how 

much  variation  exists  in  this  character.  Prof.  Dana  describes  the  two  posterior  subapical 

setae  of  the  anterior  antennae  as  "  subequal ;"  in  all  my  specimens  the  antepenultimate 
seta  was  distinctly  the  larger  of  the  two. 

According  to  Mr.  Toynbee's  notes,  his  specimens  had  red  antennae  and  feet ;  while  Prof. 

Dana's  were  of  a  faint  purplish-blue  colour. 
Of  two  specimens  which  were  captured  on  the  15th  of  December  1858,  each  had  two 

spermatic  tubes  attached  to  the  posterior  part  of  the  cephalothorax.  The  specimens  in 

question  had  the  segments  of  the  abdomen  gradually  decreasing  in  length,  the  basal  being 

at  least  half  as  long  again  as  the  second  segment. 

This  species  was  met  with  on  several  occasions. 

Collected  October  25.      S.  lat.  13°  43' :  W.  loner.  33°  55'. 
s> 

)> 

» 

November  4.  S.  lat.  33°  27' ;  W.  long.  30°  28', 

November  22.  S.  lat.  40°  53';  E.  long.  45°  22'. 

December  14.  S.  lat.    5°  49';  E.   long.  83°  17'. 

**   Cephalothorax  siiperne  visits  postice  acutus,  angulis  p  ostitis  non  appressis. 

C  ALAN  US  BREVICOKNIS,  Lbk. 

This  species  may  at  once  be  distinguished  from  Calanus  setuligerus,  which  it  otherwise 

much  resembles,  by  the  shortness  of  the  antennae,  and  by  the  front  being  produced  in 

front  of  the  stylets  and  of  the  base  of  the  antennae.  The  cephalothorax  was  five-jointed 

in  my  previous  specimens ;  in  the  present  individuals  it  had  six  segments — an  important 

variation,  which  appears  also  to  occur  in  C.  setuligerus. 

Collected  November  22,  1858.     S.  lat.  40°  53';  E.  long.  45°  22'. 
»  33 

S.  lat.    0°  30' ;  W.  long.    0°  SO7. 

Calanus  communis,  Dana. 

Collected  October  7th.    N.  lat.  7°  15';  W.  long.  2j°    2'. 

„       June  22nd.      S.  lat.  0°  40' ;  W.  long.    0°  20'. 
Cala 

Prons  rotundatus.   Cephalothorax  5-articulatus,  superne 

angulis  posticis  acutis,  non  appressis ;  latere  visus  rotundatus,  inermis.    Antennae 

anticaa  corpore  paulo  breviores,  setis  apicalibus  brevibus,  antica  penultima  elongata, 

postica  penultima  antepenultimaque  longioribus  subaequis.   Abdomen  4-articulatum, 

stylis  caudalibus  brevibus,  setis  mediocribus,  secundis  longioribus. 

In  general  outline,  in  the  proportion  of  the  cephalothoracic  and  abdominal  segments, 

and  in  the  setae  of  the  anterior  antenna?,  this  species  very  closely  resembles  C.  communis, 

from  which,  however,  it  differs  in  the  relative  shortness  of  the  antenna?,  and  in  having  the 

cephalothorax  unarmed  behind.     It  is  true  that  Dana  makes  no  mention  of  the  lateral 

cephalothoracic  hook ;  but  it  was  present  in  all  the  specimens  examined  by  me  which 
possessed  the  other  characters  of  the  species. 
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Collected  May  3.  S.  lat.    0°  40' ;  W.  long.    0°  20'. 

October  7.  S.  lat.    7°  15';  W.  long.  27°  52'. 

November  22.  S.  lat.  40°  53' ;  E.  long.  45°  22'. 

November  30.  S.  lat.  34°  43';  E.  long.  77°    0'. 

a 

}f 

B.  Setce  caudales  2da?  longissi/mce.     From  obtusus,  rotundatus. 

Calanus  Danai,  Lbk.    Cephalothorax  6-articulatus,  postice  obtusus,  capite  discreto ;  seg- 
mentis  tribus  penultiiuis  subaequis,  postico  brevi.  Antennae  anticae  corpore  paulo 

longiores,  seta  antepenultima  postica  longissima.  Abdomen  mediocre,  4-articulatum 
Styli  caudales  breves,  setis  secundis  longissimis. 

Tbis  species  is  nearly  allied  to  tbe  tbree  last  described  by  Dana,  namely,  C.  gracilis, 
elongatus,  and  attenuatus.  These  three,  however,  all  have  the  anterior  antennae  much 

longer  than  the  body,  and  the  cephalothoracic  segments  four  or  five  in  number,  and  are 

altogether  longer  and  slenderer.  The  second  pair  of  antennae  resemble  those  of  C.  mirar 

bilis  (Trans.  Ent.  Soc.  vol.  iv.  pi.  5.  f.  2),  though  the  arrangement  of  the  hairs  is  not 
exactly  the  same.  There  are  four  pairs  of  natatory  feet.  PL  XXIX.  fig.  2  represents  a 
leg  of  the  fifth  pair,  which  is  somewhat  peculiar.  The  second  segment  of  the  abdomen 

is  larger  than  the  other  three.  The  caudal  lamellae  are  a  little  longer  than  the  posterior 
segment. 

Collected  April  27,  8  a.m.     S .  lat.  0°  407 ;  W.  long.  0°  20'. 
Pl.  XXIX.  fig.  2.  posterior  leg,  x  30 ;  fig.  3.  end  of  anterior  antenna,  x  30. 

Calanus  gracilis,  Dana. 

The  second  pair  of  antennae  in  my  specimen  do  not  resemble  those  of  Calanus  attenu- 

atus, nor  are  they  formed  upon  the  type  usual  in  Calanus,  but  resemble  those  of  Dia- 

ptomus, — the  accessory  branch  having  four  small  intermediate  segments,  each  with  a  long 
seta.  The  abdomen  also  is  quite  unlike  that  of  C.  attenuatus  and  elongatas,  next  to 
which  this  species  is  placed  by  Prof.  Dana. 

7th  Julv,  0°  40'  S.  lat.,  and  0°  20'  W 

Calanus  mirabilis,  Lbk. 

This  species  was  described  by  me  in  the  •  Transactions  of  the  Entomological  Society  of 

London,'  vol.  iv.  pt.  2.  p.  10.  My  specimens  wanted  the  terminal  segment  of  the  anterior 
antenna.  This  segment  bears  a  short  plumose  hair  in  the  middle,  and  four  beautiful 
dark-red  setae,  three  of  which  are  of  considerable  size,  and  two  are  beautifully  plumose. 

None  of  them,  however,  are  so  large  as  the  two  posterior  subapical  setae,  which  are  nearly- 
equal  in  size.  In  the  present  specimens  the  cephalothorax  was  6-jointed,  the  head  being 
separate ;  the  separation  of  the  two  last  cephalothoracic  segments  was  indistinct,  and  they 
were  smaller  than  the  two  preceding.  The  caudal  lamellae  had  four  long  hairs,  but  the 
ends  were  all  broken  off.     C  olour  slightly  pink. 

Collected  February  1,  1858.     S.  lat.  0°;  W.  long.  0°  3&. 

In  Pl.  XXIX.  fig.  1,  two  of  the  secondary  setae  and  a  part  of  one  of  the  large  antennary  hairs  is  repre- 
sented, under  a  magnifying  power  of  250. 

i 
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ElJCHiETA. 

EUCHiETA  ATLANTICA,  Lbk. 

Some  of  these  specimens,  and  also  some  collected  on  the  7th  October,  had  spermatic 
tubes  attached  to  their  abdomen.     One  of  the  latter  also  carried  some  eggs. 

Collected  March  25th.  S.  lat.  0°  30' ;  W.  long.  0°  30'. 

„  February  1.  S.  lat.  0°  30';  W.  long.  0°  30'. 

„       May  14.  S.  lat.  0°  40' ;  W.  long.    0°  20'. 
9} October  7.        N.  lat.  7°  15';  W.  long.  27°  52'. 

Eucileta  Stjtherlandii,  Lbk. 

Collected  October  7.     N.  lat.  7°  15' ;  W.  long.  27°  52' 

Undina. 

UXDINA  LONGIPES,  Lbk. 

There  was  only  one  specimen  of  this  species.  The  fifth  pair  of  legs  did  not  exactly 

agree  with  my  drawing  (I.  c.  pi.  6.  fig.  5),  as  the  terminal  part  of  the  long  leg  was  con- 

siderably produced.  On  referring,  however,  to  the  specimen  from  which  my  drawing 

was  made,  I  find  that  it  is  perfectly  correct ;  so  that  probably  this  organ  varies  in  form. 

Collected  October  %  1858,  in  lat.  7°  15'  N,  long.  27°  52'  W. 

Uxdina  Darwinii,   n.  s.     Erons  rotundatus.      Cephalothorax  5-articulatus,  superne 

visus  subacutus,  latere  visus  rotundatus.     Antennae  anticae  corporis  fere  longitudine, 

articulo  primo  elongato,  setis  brevibus :  seta  articuli  secundi  et  octavi  longiuscula, 

recta ;  seta  postica  apicalis  et  antica  penultima  articulo  longiores,  postica  antepenul- 

tima  tamen  brevior.     Pes  posticus    dexter  elongatus,   sinister  brevis.     Abdomen 

5-articulatum.     Styli  caudales  breves ;  setae  pluniosaj,  secundae  vix  duplo  longiores. 

The  basal  segment  of  the  anterior  antennae  is  long ;  probably,  however,  it  consists  in 

reality  of  three  true  segments.     The  second,  third,  and  fourth  segments  have  almost 

coalesced,  or  rather,  perhaps,  have  scarcely  separated.    The  second  and  eighth  (apparent) 

segments  bear  a  rather  long  straight  hair.     The  posterior  penultimate  hair  is  the  longest 

of  those  near  the  apex  (PI.  XXIX.  fig.  5) . 

The  posterior  leg  of  the  male  is  long  and  rather  slender  :  its  form  is  difficult  to  d
escribe, 

but  is  sufficiently  indicated  in  PL  XXIX.  fig.  4.  It  consists  of  five  segments,  the  thre
e 

middle  ones  subequal  and  of  moderate  length.  On  the  outside  of  the  fourth  is 
 a  Ion- 

slender,  twisted  and  blunt  appendage.  On  the  inner  side  of  the  second  segment
  is  a 

small  appendage,  which  is  probably  a  rudimentary  representative  of  the 
 inner  ramus. 

The  left  W  is  not  half  as  Ion-  as  the  right ;  it  is  small,  and  of  the  ordinary  type,  with 3     «o       vxxw    ^0 

short  spines.     The  abdomen  is  5-jointed,  the  segments  gradually,  though  not  very 

larly,  decreasing  in  size.    The  caudal  lamellae  are  short.    The  abdomen  is  ̂ ooo   m  length, 

of  which  the  lamellae  measure  WW"  5  the  segments  gradually  decrease  in  size.     Th
e 

second  caudal  seta 
2  th°:  the  others  about  half  as  long :  but  these  measures 

cannot  be  depended  on  as  exact,  as  the  tips  may  have  been  broken  off. 

Collected  January  30,  1858.     S.  lat.  0°  30' ;  W,  long.    0°  30\ 

»       February  10,  1859.    N.  lat.  8°    0';  E.  long.  77°    0'. 

pL.  XXIX.  fig.  4.  fifth  pair  of  legs  of  male,  x  60 ;  5.  end  of  anterior  antenna,  x  
60. 
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DlAPTOMTTS. 

DlAPTOMTJS  ABDOMINALIS,  Lbk. 

Collected  June  7.  S.  lat.  0°  40' ;  W.  long.    0°  20'. 
» October  7.    N.  lat.  7°  15' ;  W.  long.  27°  52'. 

C  AND  ACE. 

C  AND  ACE  ORNATA,  D. 

Collected  September  15.     N.  lat.  47°  41';  W.  long.    7°  58. 

Candace  pachydactyla,  D. 

Collected  December  15.      S.  lat.    0°  40  ;  W.  long.    0°  20' 

„        September  15.     N.  lat.  47°  41';  W.  long.    7°  58' 

„       October  7.     ;      N.  lat.    7°  15';  W.  long.  27°  52' 

Calcmopia  brachiata,  D. 

PONTELLA. 

Subgenus  Calcmopia 

Pontellma  turgida,  D. 
Subgenus  Pontellma 

Collected  in  S.  lat.  0°  40' ;  W.  long.    0°  20'. 
JJ 

N.  lat.  2°    3' ;  E.  long.  86°  14'. 

Pontellina  perspicax,  D. 

Pontellma  Bairdii,  Lbk. 

Collected  March  25.     S.  lat.  0°  30*;  W.  long.  0°  30'. 

„       April  17-       S.  lat.  0°  40';  W.  long.  0°    6'. 

CYCLOPID^. 

Clttemnestra. 

Cly 
temnestra  tenuis,  n.  s.     Cephalothorax  subacute  rostratus,  segmento  antico  lato, 

postice  utrinque  dilatato,  tribus  segmentis  sequentibus  subito  angustioribus,  margine 

posteriore  arcuatis,  et  lateribus  postice  productis  et  subacutis.     Abdomen  6-articula- 

tum,  segmentis  subaequis,  decrescentibus,  postico  bilabato.     Antennae  anticae  7-arti- 
culatae  ?  segmento  apicali  longo. 

The  genus  Chjtemnestra  is  widely  extended,  being  found  in  tbe  Pacific  and  in  the 
Atlantic.     At  present,  however,  three  species  only  are  known  :  one  was  found  by  Dana 
in  the  Pacific  Ocean  and  in  the  China  Sea ;  and  a  second  collected  by  Dr.  Sutherland  in 
the  Atlantic,  and  described  by  me  in  the  *  Transactions  of  the  Entomological  Society/  n.  s. 
vol.  iv.  p.  25. 

Of  the  present  species,  only  a  single  specimen  was  observed.  It  was  a  female,  and 

carried  a  single  mass  of  eggs.  The  length  was  about  ̂ 5-th  of  an  inch.  The  general  out- 
line of  the  body  much  resembled  that  of  C.  seutellata.  The  anterior  antennas  are  much 

longer  than  in  C.  atlantica,  and  resemble  in  their  general  proportions  those  of  C.  seutel- 
lata.    They  have  also,  as  in  that  species,  an  appendage  on  the  fourth  segment  counting 
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from  the  apex;  but,  whereas  in  Dana's  species  the  three  terminal  segments  diminish   in 
size  towards  the  apex,  in  the  present  species  the  apical  segment  is  as  long  as  the  three 
preceding  put  together.     Like  Dana,  I  was  unable  to  satisfy  myself  as  to  the  form  of  1  lie 

appendage.     The  two  terminal  setae  appear  to  be  shorter  Hum  in  the  species  from  tli 
Pacific.     The  basal  part  of  the  antenna  had  moreover  only  three  segments. 

There  are  four  pairs  of  natatory  legs.  All  the  branches  had  three  segments,  lliou.h  in 
the  first  pair  it  was  doubtful  whether  there  was  any  real  joint.  In  all  the  legs  the  inner 

branch  was  the  longer  of  the  two,  while  in  the  great  majority  of  the  Cyclopoidea  the 
reverse  is  the  case. 

The  second  and  third  segments  of  the  abdomen  have  almost  completely  coalesced,  their 

original  separation  being  indicated  by  a  distinct  indentation.  The  last  segment  is  deeply 
bilobed. 

Dana  says  nothing  about  the  sexual  characters  in  this  genus;  and  I  have  had  no  oppor- 

tunity of  examining  a  specimen  which  I  knew  to  be  a  male.  It  is  moreover  quite  possi- 

ble that  the  present  specimen  may  have  been  immature. 

It  was  very  active.  According  to  a  sketch  made  at  the  time  by  Mrs,  Toynbee,  it  teems 

to  have  been  of  a  lightish  lilac  colour,  with  green  and  yellow  tints  inside,  and  the  eye  red. 

Collected  April  15,  1858,  in  lat.  24°  20'  S.,  long.  62°  53'  E.,  at  8  r  m. 
7 

Setella. 

Setella  tenuis,  n.  s.     Corpus  9-articulatum.     Antenna?  antieae  crassiusculae,  breves, 

articulis  prhnis  duobus  subaequis,  tertio  quintoque  longioribus,  quarto  appendicular. 

Maxillipedis  digitus  fere  dimidii  articuli  secundi  longitudine.     Styli  caudales  elon- 
gati ;  setae  caudales  corpore  vix  longiores. 

This  species  differs  from  S.  tenuicornis  and  S.  longicauda  in  the  shortness  of  the  ante- 

rior antennas  and  the  length  of  the  caudal  lamellae,  from  all  the  species  except  S.  Acicvlm 

in  having  only  nine  segments  to  the  body,  and  from  all  in  the  shortness  of  the  abdominal 

setas,  which  are  but  little  longer  than  the  body.    I  was  at  first  inclined  to  think  that  this 

character  ought  perhaps  not  to  be  relied  on,  and  that  the  setae  might  perhaps  be  imper- 

fect ;  they  taper,  however,  so  gradually,  and  to  so  fine  a  point,  that  they  can  have  lost 

very  little,  if  any,  of  their  length. 

The  deficiencv  of  a  segment  in  this  species  and  in  S.  Ac'iculus  evidently  arises  ft 
coalescence  of  the  first  two  abdominal  segments pairs  of  appendage 

both  attached  to  one  segment.  The  anterior  antennae  have  only  six  distinct  segments, 

though  there  are  indications  of  others.  The  fifth  is  the  longest,  then  comes  the  third, 

while  the  two  basal  and  the  fourth  are  short  and  subequal. 

The  appendage  which  is,  as  usual,  attached  to  the  fourth  segment  is 
 rather  more  than 

half  as  long  as  the  apical  portion  of  the  antenna.  The  frontal  appendage  is  shap
ed  as  in 

S.  crassicornis.     The  caudal  lamellae  are  elongated. 

The  separation  of  the  segments  is,  however,  often  so  indistinct  th
at  I  am  indisposed  to 

attach  much  weight  to  the  characters  thus  afforded. 

Collected  June  26.     S.  lat.  0°  40' ;  W.  long.  0 
Pl.  XXIX.  %  12,x30. 

VOL.  XXIII. 

20' 

B  2 
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CORYCiELL^E. 

CoRYCiEUS. 

1.  Antennae  anticce  macrodactylce,  digito  non  breviore  quam  carpus 

A.  Seta  caudales  stylis  valde  breviores 

CoRYCiEUS  GRACILIS,  D. 

CollectedJune  21.  S.lat.     0°  30' ;  W.  long.    0°  30'. 

„        September  29.  N.  lat.  24°  39' ;  W.  long.  23°  28'. 

CORYC^TJS  VARIUS,  D. 

Collected  December  30.    S.  lat.  0°  30':  W.  lone.  0°  30' 

B.  Seta  caudales  stylis  non  valde  breviores,  sape  longiores.     Cephalothorax  postice 
aeutns. 

CORTCJSUS  LATICEPS,  D. 

Collected  in  S.  lat.  0°  30',  W.  long.  0°  30'. 

CoRYCiEUS  anglicus,  Lubbock. 

Collected  October  7,  1858.      N.lat.    7°  15;    W.long.  27°  52' 
October  20,  1858.    S.  lat.  13°  43' :  W.  Ions-.  33°  55'. 

Pl.  XXIX.  figs.  10  &  11. 

2.  Antenna postica  microdactyly;  digitus  articulo  secundo  brevior 
A.  Seta  articuli  antennarum  posticarum  secundi  nuda. 

* Styli  caudales  abdomine  breviores. 

CoRYCiEUS  Htjxleyi,  n.  s.     Cephalothoraci s  segmentum  tertiuin  superne  visum  breve, 
angulis  posticis  productis.  Conspicilla  parvula,  remotiuscula.  Antennae  anticae 
mediocres,  setis  longis ;  antennarum  posticarum  articulus  secundus  apice  interno 
bidenticulato,  digito  fere  longior,  seta  long&,  nuda.  Abdomen  2-articulatum,  seg- 
mento  primo  paulo  latiore  et  duplo  longiore  quam  secundum.  Styli  caudales  abdo- 

mine duplo  breviores,  setis  longioribus. 

This  species  is  nearly  allied  to  Cory 
which  species,  however,  as  in 

many  others,  Professor  Dana  has  represented  the  finger  as  consisting  of  only  two  seg 
ments ;   in  all  the  species  examined  by  me,  however,  the  usual  three   segments  were 
present,  though,  as  is  the  case  in  the  present  species,  and  probably  also  in  C.  venmtus, 
the  basal  is  very  short. 

Length  x£  outlis  of  an  inch  ;  length  of  cephalothorax  Tih>">  of  abdomen  t/o  <jths  of  an 
inch.     The  first  segment  of  the  abdomen  is  WW,  the  second  *WW",  the  lamella  -dW» 2  00  0     5     tX1C      OC^UllU      2 

and  the  caudal  setae  t^"  in  length.     The  claw  forms  half  the  length  of  the  finger 
Collected  October  20.    S.lat.  13°  43',  W.long.  33° 55'. 

»      July  21.  S.lat.   0°  30',  W.  long.    0°  30'. 

PL  XXIX.  fig.  8,  x  30 ;  fig.  9.  antenna  of  second  pair,  x  60  ? 
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B.  Seta  articuli  OfUennarum  posticarum  secumli  setulow. 

CORYC-'EUS  PELLUCIDUS,  D. 

Collected  in  S.  lat.    0°  30,  W.  long.    0°  20'. ; 

S.  lat.  13°  43',  W.  long.  33°  55'. 

CORYC^TJS  LONGICATTDIS,  D. 

Collected  in  N.  lat.  7°  15',  W.  long.  27^  52'. 

I 

Oxcjea,  Philippi. 

Onc^ea  pyrieormis,  n.  s.      Penrinae  cephalothorax  5-articulatus,  rolundatus.     Maxilli- 

pedes  mediocres,  antennis  posticis  paululo  majores.     Abdomen  5-articulatum,  stylis 

mediocribus.     Styli  caudales  abdomine  quadruplo,  ct  seta}  caudales  duplo  breviores. 

This  species  is  very  nearly  allied  to  A.  obiusa,  which  it  resembles  in  shape.    The  stylet 

however,  are  scarcely  one-fourth,  and  the  setae  scarcely  half  as  long  as  the  abdomen, 

believe,  however,  that  the  length  of  these  setae  varies  a  little.    At  least,  in  one  specimen, 

which  in  other  respects  resembled  this  species,  the  caudal  Bet©  were  about  a  quart <  r 
smaller. 

The  cephalothorax  is  five-jointed,  and  tapers  a  little  behind.  The  anterior  antennae  are 

four-jointed,  the  apical  segment  showing  tract  -  of  articulations.  The  set;.-  arc  of  mode- 

rate length.  The  branches  of  the  natatory  legs  are  three-jointed.  The  claw  of  the 

maxillipeds  is  scarcely  shorter  than  the  preceding  joint.  The  abdomen  is  five-jointed, 

the  three  posterior  segments  being  distinct.     The  two  outer  spines  of  the  caudal  stylets 
are  ciliated  only  on  the  posterior  margin. 

This  description  applies  to  several  specimens  with  bags  of  eggs  attached  to  the  upper 

side  of  the  abdomen,  as  described  by  Dana.  There  were  also  some  similar  specimens 

without  eggs,  which,  however,  may  also  have  been  females.  But  in  one  case  I  found  a 

couple  connected  together,  which  I  suppose  to  have  been  male  and  female.  The  female 

had  two  bags  of  eggs,  as  usual.  The  smaller  one,  which  I  suppose  to  have  been  the  male, 

clasped  the  anterior  narrow  part  of  the  abdomen  of  the  female  with  its  anterior  legs. 

These  organs  were  larger  than  those  of  the  female;  and  I  am  inclined,  therefore,  to  think 

that  this  may  be  a  sexual  character. 

In  establishing  this  genus,  Professor  Philippi  makes  no  mention  of  the  large  eyes;  and 

Dana  therefore  assumed  that  they  were  absent,  and  placed  the  genus  among  the  Cyclo- 

pia. Philippi,  however,  expressly  states  (<  Wiedemann's  Arch.'  1813,  vi.)  that  the  speci- 

men was  lost  before  the  examination  was  completed ;  and  in  all  other  respects  Dana's 

genus  Antaria  so  closely  agreees  with  Oncaa,  that  I  cannot  but  regard  them  as  synony-
 

mous, in  which  case  the  latter  name,  by  the  rule  of  priority,  must  be  retained. 

Neither  Philippi  nor  Dana,  who  alone  has  described  any  species  belon
gin 

genus,  mentions  the  males ;  but  the  two  sexes  are  probably  alike. 

Several  of  the  specimens  carried  bags  of  eggs. 

Collected  May  17,  1858.    S.lat.    0°  40' ;  W.  long.    0°  20'. 

o 

»  » 

"  ?> 
N.lat.    7°  15';   W.  long.  27°  52  . 

S.  lat.  40°  53';  E.  long.    45°  22'. 

PI.  XXIX.  fig.  24,  x  30;  fig.  25.  abdomen,  seen  from  above,  x  30. 2b2 
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Sapphirina. 

A.   Conspicilla  contigua. 

Sapphirina  cylindrica,  n.  s.     Maris  conspicilla  contigua,  fronti  insita.    Antennarum 

posticarum  digitus  articulo  secundo  paulo  longior.  Corpus  depressuni,  elongatum, 

postice  non  attenuatuni,  10-articulatum,  segmento  ultimo  parvo,  tecto.  Lamellae 
caudales  oblonga3,  segmento  penultimo  non  longiores.  Setae  lamellaeque  caudales 
eadem  fere  longitudine. 

The  peculiar  outline  of  the  body  distinguishes  at  once  this  species  from  all  those 

described  by  Dana,  at  the  same  time  most  nearly  resembling  his  S.  metallina.  He  does 
not  figure  nor  describe  the  second  pair  of  antennae  in  that  species ;  and  I  am  therefore 

unable  to  compare  them  with  those  of  S.  cylmdrica,  which,  as  is  shown  in  PI.  XXIX.  fig. 
■ 

1 t,  are  somewhat  unlike  those  of  its  congeners.  The  branches  of  the  natatory  legs  are 

all  three-jointed.  The  anterior  antennae  are  short,  with  only  four  or  perhaps  fivTe 
segments,  gradually  diminishing  in  size  and  length  towards  the  apex.  The  hairs  are 
rather  longer  than  the  organ  itself. 

Collected  April  9,  at  6  a.m.     S.  lat.  0°  40' ;  W.  long.  0°  20'. 
Pl.  XXIX.  fig.  13,  x  15;  fig.  14.  antenna  of  second  pair,  x  60  5  fig.  15.  caudal  lamella,  x  60. 

Sapphirina  nitens,  n.  s.     Conspicilla  fere  contigua.     Digitus  antennarum  posticarmn 

paulo  longior  quam  articulus  secundus,  articulis  duobus  digiti  inaequis ;  unguiculo 
brevi.  Lamellae  caudales  ovatae,  ad  apicem  rotundata;,  prope  apicem  internum 
dente  acuto  armatae,  setis  quatuor,  dimidio  lamellae  brevioribus. 

This  species  is  very  nearly  allied  to  S.  coruscans  of  Dana,  from  which  it  differs  in  the 

length  of  the  two-jointed  finger,  which  (without  the  claw)  is  rather  longer  than  the 

second  segment.  The  male  has  five  thoracic  segments,  which  diminish  in  length  (and  also 
slightly  in  breadth)  from  the  front  backwards.     The  abdominal  segments  are  also  five  in 

number,  and  diminish  slightly  in  size  like  those  of  the  thorax.  They  are  not  so  much 

pointed  behind  as  in  Dana's  figure  of  S.  corusccms.  In  the  female  the  first  abdominal 
segment  is  short  and  with  the  sides  truncated ;  the  second  is  rounded ;  the  third,  fourth, 

and  fifth  lunate.  The  caudal  stylets  are  ovate,  about  twice  as  long  as  broad.  There  are 

four  short  setae,  and  a  little  spine  on  the  inner  apex.  The  setae  are  not  more  than  one- 
third  as  long  as  the  lamella.  The  lamellae  of  the  male  and  female  seemed  to  vary  a  little 
in  shape  and  in  the  position  of  the  two  apical  hairs. 

Collected,  8  a.m.,  April  27,  1858.     S.  lat.    0°  40' ;  W.long.  0°  20'. 
Also  November  22, 1858.  S.  lat.  40°  53' ;  E.  long.  45°  22'. 
Pl.  XXIX.  fig.  16  ;  fig.  1 7.  antenna  of  second  pair,  x  60. 

Sapphirina   elegans,   n.  s.     Conspicilla  contigua.     Antennarum  posticarum  digitus 
articulusque  secundus  fere  aequales,  articulis  digiti  inaequis,  unguiculo  vix  dimidii 
digiti.  Cephalothorax  5-articulatus,  segmento  postico  lunato,  latere  rotundato. 
Abdomen  6-articulatum,  articulis  tertio  quarto  quintoque  lunatis.  Lamellae  cauda- 

les ovatae,  latitudine  plus  duplo  longiores,  apice  interno  denticulato,  setis  quatuor 
parvulis. 
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This  species  is  nearly  allied  to  S.  inceqtialis,  from  the  Pacific.  The  forms  of  the  t\\ 
posterior  cephalothoracic  segments  are  different,  and  the  caudal  lamellae  are  rather  long< 
than  twice  their  breadth. 

Length  ̂ th  of  an  inch;  length  of  the  finger  ̂ ofo"*  of  the  2nd  segment  -Afa",  of  tli 

claw  -awo",  of  the  caudal  setae  -3^0'', of  the  caudal  lamellae  f$#o"  ;  hroadtli  of  Hie  caudal 
lamellae  jom".     The  setae  of  the*  appendage  to  the  base  of  the  abdomen  were  Imperfect . 

One  of  the  specimens  had  a  number  of  eggs  attached  to  it. 

Collected  November  24,  1857.    S.  lat.  0°  30';  W.  long.  0°  307. 
Pl.  XXIX.  fig.  18,  x  15  ;  fig.  19.  antenna  of  second  pair,  x  30. 

■ 

Sapphieina  paeva,  n.  s.     Femince  conspicilla  contigua,  prominentia.     Digitus  antenna- 
rum  posticarum  articulo  secundo  brevior,  articulis  valde  inaequis,  unguiculo  dimidii 

digiti  longitudine.     Abdomen  segmentis  primo  et  secundo  angustis  truncatis,  terti< 
et  quarto  latioribus  lunatis,  postico  rotundato.    Lamellae  caudales  ovatae,  ad  apiccm 

rotundatae,  apice  interno  denticulato,  setis  duabus  terminalibus,  duabus  lateral ibi is. 
omnibus  brevibus  (lamella  fere  quadruplo  brevioribus) . 

This  species  is  nearly  allied  to  S.  detonsa,  a  Pacific  form.     It  differs,  however,  in  having 

longer  setae  to  the  caudal  lamellae ;  and  the  general  outline  is  a  little  different.   The  length 

of  the  second  segment  of  the  antennae  is  gj}§o">  that  of  the  finger  being  tHu",  and  of  the 

c*aw  arum"-     The  breadth  of  the  caudal  lamellae  is  -t&fb"  ;  their  length  is  -3^0",  and  that 
2  000    »    *«^-"   lv"r- 

of  longest  seta  is  2  050  6".     The  total  length  is  about  -rVth  of  an  inch. 

Collected  April  9,  1858,  in  S.  lat.  0°  30',  W.long.  0°  30'. 
Pl.  XXIX.  fig.  20,  x  30;  fig.  21.  antenna  of  second  pair,  x  60. 

Sapphieina,  n.  s.  ? 

The  collection  contains  also  a  specimen  closely  resembling  S.  indigotica.    The  finger  i- 

however  as  long  as  the  second  joint,  the  claw  is  not  half  as  long  as  the  finger,  and  the 

caudal  setae  are  barely  half  as  long  as  the  lamellae.     It  must  therefore,  I  think,  be  con- 
sidered a  new  species ;  but  having  only  one  specimen,  I  do  not  like  to  describe  it. 

Collected  in  S.  lat.  0°  4C/,  W.  long.  0°  20'. 

Sapphieina  oeientalis,  Dana. 

I  name  this  species  with  some  hesitation,  as  it  was  originally  collected  by  Dana  in  the 

Sooloo  Sea,  south-west  of  the  Island  of  Panay.  It  appears,  however,  to  agree  exactly 

with  a  specimen  collected  by  Captain  Toynbee  on  the  5th  Oct.,  N.  lat.  12°,  W.  long.  20°  50'. 

Sapphieina  Danai,  Lbk. 
W 

B.  Conspicilla  non  conjtincta 
Sapphieina  ovatolanceolata,  D. 

Collected  in  S.  lat.  0'  30°,  W.  long.  0°  30' 

Sapphieina  Gemma,  D. 
Collected.  Jim*  1  ft.  in  S.  lat.  0°  40'  W.  lo 



186  MR.  LUBBOCK  ON  SOME  OCEANIC  ENTOMOSTRACA 

Sapphirina  Thompsoni,  n.  s.     Maris  conspicilla  non  conjuncta,  fronti  insita.    Digitus 

et  articulus  secundus  antennarum  anticarum  eaedem  fere  longitudinis,  articulis 

duobus  digiti  insequis,  unguiculo  longiusculo  (dimidium  digiti  longitudine  supe- 
rante) .  Lamellae  caudales  latae,  latitudine  tamen  longiores,  apice  interno  producto  et 

acuto ;  setae  caudales  quatuor,  duae  apicales,  alias  externae,  omnes  breves  (dimidio 
lamellae  breviores). 

I  have  named  tbis  Sapphirina  after  Mr.  Thompson,  thinking  it  but  right  that  one 

species  should  be  dedicated  to  the  discoverer  of  the  genus.  The  body  consists  of  ten 

segments  gradually  tapering  backwards, — the  posterior,  however,  being,  as  usual,  small 
and  almost  concealed  beneath  the  penultimate.  It  is  of  a  somewhat  peculiar  form ;  so 

that  I  have  given  a  separate  figure  of  it.  The  first  five  segments  are  rounded  at  the  sides, 

the  next  four  have  a  minute  spine  at  the  posterior  corners.  The  seventh,  eighth,  and 

ninth  segments  have  on  the  under  side  a  small  toothed  flap.  The  anterior  antennae  have 

only  three  apparent  segments,  the  first  and  third  about  equal,  the  middle  one  shorter. 

The  setae  are  short.  The  total  length  is  -2%ths  of  an  inch.  The  width  of  each  conspicillum 

is  ¥io o"»  an<l  the  space  between  them  2W00"'  The  length  of  the  second  segment  of  the  pos- 
terior antenna  is  -2-wo">  an(i  *na*  of  the  finger  is  the  same ;  the  claw  is  -0M0"  '•>  *ne  lengtn 

of  the  caudal  lamella  is  -»Tj%a",  and  their  breadth  -ahhs*      The  caudal  setae  are  -2~0%o  m 
length . 

Collected  February  1,  1858,  at  3  a.m.,  in  S.lat.  0°  30',  W.long.  0°  30'. 
Pl.  XXIX.  fig.  22,  x   15  ;  fig.  23.  antenna  of  second  pair,  x  60. 

MlRACIA  EPFERATA,  D. 

Collected  in  S.  lat.  0°  40',  W 

MlRACIA 

POLYPHEMID.E. 

Evadne  Nordmanni,  Loven. 

Collected  in  S.  lat.  0°  40',  W.  long.  0°  30'. 

Evadne. 

HALOGYPRIDiE. 

_.  CoXCHXECIA. 
UONCHXECIA  AGILIS,  D. * 

I  am  not  quite  sure  about  this  species.     The  collection  contained  only  two  specimens 
Collected  in  N.  lat.  24°  39',  W.  long.  23°  28'. 

„  S.  lat.     0°  30',  W.  long.    0°  30'. 
maxillae  and  leg 

CONCEKECIA 

Superne  visa  elongate  ovata;  latere  visa  oblonga,  sub- 
rectangulata,  postica  paulo  altior,  fronte  instar  rostri  producta  et  angulo  superno 

postico  denticulato.  Antennae  anticae  setis  5  inaequis,  una  longa,  aliis  crassis  bre- 
vibus.  Spiculum  antenna  longius,  sagitticapitatum.  Antennarum  posticarum 
articulus  secundus  duplo  longior  quam  sequentes  simul  sumti. 
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This  species  is  at  once  distinguishable  from  all  the  others  at  present  known,  by  the 
posterior  angle  of  the  back  being  toothed.  In  general  outline  it  resembles  the  other 
species  ofConckoecias  but  is  deeper  behind  instead  of  in  front. 

The  anterior  antennae  resemble  those  of  Halocypris  atlantica  in  the  form  and  arrange- 
ment of  the  setae;  the  spiculum,  however,  is  longer  than  the  antenna  by  its  whole  head. 

The  mandibles  and  first  pair  of  maxillae  are  not  unlike  those  of  Halocypris  atlantica 
(Trans.  Ent.  Soc.  n.  s.  vol.  iv.  pi.  12.  f.  5  &  6). 

The  shell  is  reticulated  but  very  faintly;  and  the  two  valves  are  similar  in  outline. 
Length  x^th  of  an  inch. 

Collected  April  21  and  June  7.     S.  lat.    0°  40';  W.long.    0°  20'. 

N.  lat.    7°  15' ;  W.  long.  27°  52'. 

.    S.  lat.  13°  43';  W.  long.  33°  55'. 
Pl.  XXIX,  fig.  26;  x  30 ;  fig.  27.  anterior  antenna,  x  30  ;  fig.  28.  posterior  antenna,  x  30. 

Conchcecia  intermedia,  n.  s.     Superne  visa  ovata,  antick  rotundata  elliptica,  posticc 

subacuta;  latere  visa  oblonga,  subrectangulata,  fronte  instar  rostri  product;),  dorso 

fere  recto,  angulo  postero  acute  rectangulato.  Spiculum  fere  cylindricum,  antenn& 

plus  dimidio  longius.  Antennarum  secundarum  articulus  secundus  duplo  longior 

quam  ultimi  simul  sumti.  Pes  mandibularis  articulo  secundo  elongato,  faribus 
ultimis  non  inflexis,  vix  attenuatis. 

This  species  possesses  the  general  outline  of  Conchcecia,  with  an  almost  cylindrical 

spiculum  and  short  setae  to  the  first  pair  of  legs.  Prof.  Dana  gives  the  flexure  of  the  three 

terminal  segments  of  the  mandibular  palpus  as  a  generic  character.  Although,  however, 

it  is  true  that  they  are  generally  bent  down,  this  is  not  always  the  case.  Moreover  their 

base  is  provided  with  two  strong  muscles — a  flexor  and  an  extensor ;  so  that  they  must 

have  considerable  play ;  and  I  have  represented  a  specimen  (PI.  XXIX.  fig.  15)  in  which 

they  are  as  little  bent  as  is  the  case  in  Halocypris,  which  also  has  the  two  muscles,  and 

must  therefore  have  the  power  of  bending  the  three  terminal  segments. 

The  present  species,  again,  though  in  general  outline  it  resembles  the  typical  species  of 

Conchcecia,  differs  from  it  in  having  the  spiculnm  cylindrical ;  and  the  palpus  of  the  man- 
dibles is  at  any  rate  not  always  inflexed. 

The  anterior  antennae  resemble  those  of  H.  atlantica',  but  the  spiculum  is  longer  than 
in  that  species. 

The  five  seta-  of  the  appendage  to  the  second  antennae  are  all  elongated,  as  usual ; 

but  their  appearance  is  peculiar ;  and  I  am  uncertain  whether  they  are  perfect  or  not,  as 

they  scarcely  taper  at  all  and  yet  do  not  look  as  if  they  had  been  broken  off.  The  same 

remark  applies  also  to  the  setae  of  the  anterior  antennae. 

The  terminal  seta?  of  the  first  pair  of  legs  are  rather  short,  as  in  Halocypris.  The  two 
valves  are  similar  to  one  another. 

The  shell  is  not  latticed. 
Length  «f0-th  of  an  inch. 

Collected  May  3,  in  S.  lat.  0°  40',  W.  long.  0°  20'. 
pL.  XXIX.  fig.  30,X30. 
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Conchcecia  curta,  n.  s.     Corpus  curtum.     Latere  visa  liters  forma  D  similis,  dorso  fere 

recto,   antice  rostrato,  postice  rotundato;    superne  visa  antice  rotundata,  postice 

subacuta.     Spiculum  sagitticapitatum.     Antennse  prima?  setis  3  longis,  subsequis. 

Antennarum  secundaruni  articulus  secundus  duplo  longior  quam  ultimi  simul  sumti. 

Pes  mandibularis  articulo  secundo  vix  elongato,  articulis  sequentibus  subsequis,  vix 

attenuatis.     Pedes  primi  setis  3  apicalibus,  longis,  articulo  ultimo  perbrevi. 

Surely  this  species  must  be  considered  as  intermediate  between  Conchcecia  and  Halo- 

cypris, since,  with  the  sagittate  spiculum,  the  first  pair  of  maxillae,  and  the  long  hairs  at 

the  end  of  the  first  pair  of  legs,  which  belong  to  the  former,  it  possesses  the  general 

outline  of  Halocypris.     Moreover  the  second  segment  of  the  mandibles  is  not  so  much 

elongated  as  in  Conchcecia.     Upon  the  whole,  however,  the  characters  which  point  to 

Conchcecia  seem  more  important  than  those  which  would  unite  it  to  Halocypris.    The 

generic  description  of  Conchcecia  must,  however,  be  altered ;  but  I  am  unwilling  to  do  so 

until  we  are  acquainted  with  a  greater  number  of  species,  and  with  the  differences  which 

may  occur  at  different  ages.     The  difference  in  general  outline  is  very  marked  between  the 

extreme  forms ;  but  some  of  the  new  species  already  discovered  tend  to  fill  up  the  gap,  and 
render  the  rule  less  easy  of  application. 

The  spiculum  is  2^0"  in  length,  the  anterior  antenna  being  *tHk":  they  are  3-jointed. 

The  little  appendage  of  the  posterior  antennge  has  a  strong  spine  on  the  basal  segment, 

which  is  opposed  to  another,  longer,  curved  spine,  which  springs,  as  well  as  the  four  long 
setae,  from  the  small  apical  segment. 

In  outline  the  two  valves  are  nearly,  if  not  quite,  similar  to  one  another. 
The  shell  is  reticulated,  as  in  Halocypris  rostrata. 

Length  -^Joths  of  an  inch. 

Collected  April  19,  in  S.  lat.  0°  40^,  W.  long.  0°  20'. 
Pl.  XXIX.  fig.  8,  x30;  fig.  9.  anterior  antenna,  x  30. 

Halocypris,  D. 
Halocypris  atlaxtica.  Lbk 

This  species  was  described  by  me  in  the  '  Transactions  of  the  Entomological  Society, 

n.  s.  vol.  iv.  part  ii.  My  previous  figure,  however,  gives  a  somewhat  incorrect  idea  o 

the  organ.  The  two  antennae  were  lying  one  exactly  over  the  other  (as  I  have  ascertainec 

by  referring  to  the  actual  specimen  copied) ;  and  I  have  consequently  represented  too 

many  hairs.  In  fact  there  is  one  long  seta,  and  four  rather  short  thick  rod-like  hairs 

which  end  abruptly  and  without  tapering.  In  my  previous  specimen  these  hairs  were 
imperfect .     The  spiculum  is  slightly  swollen  at  the  free  end . 

The  second  segment  of  the  posterior  antennae  is  twice  as  long  as  the  succeeding  joints. 
Collected  in  S.  lat.  0°  40',  W.  long.  0°  20'. 

Halocypris  brevirostris,  D. 

This  species  appears  to  be  very  common.     The  anterior  notch  is  single  in  one  valve,  and 
double  in  the  other.     The  latter  was  on  the  left  side  in  four  specimens  examined  by  me. 
Collected  in  S.  lat.  0°  40',  W.  long.  0°  20'. 
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IIAlocypuis  rostrata,  n.  s.     Superne  visa  elliptica,  postice  subacuta;  latere  visa  lit  era? 
D  format  similis,  dorso  fere  recto,  antice  rostrato,  postice  rotundato.  Antenna?  antica? 

setis  ina?quis.  Spiculum  cylindricuin,  antenna  vix  longius.  Antenna*  postica?  7-ar- 
ticulata?,  articnlo  seenndo  duplo  longiore  quam  ultimi  simul  sumti. 

This  species  is  nearly  allied  to  H.  brevsirostris ;  and  as  my  specimens  were  mostly  rather 
smaller  and  the  two  were  taken  together,  I  was  at  first  somewhat  doubtful  wh other  the 

differences  did  not  depend  on  age.  The  second  segment  of  the  posterior  antennas  is,  how- 

ever, longer  in  proportion  to  the  terminal  portion — a  difference  which  Prof.  Dana  considers 

of  specific  value  ('  Crustacea,'  pp.  1302,  1303).  Moreover  some  of  the  notched  specimens 
were  as  large  as  H.  brevirostris.  The  setae  belonging  to  the  longer  branch  of  the  posterior 

antenna?  are  plumose ;  those  of  the  two-jointed  appendage  are  naked. 
There  is  an  indication  of  a  minute  segment  at  the  base  of  the  long  branch;  and  the 

terminal  portion  also  seemed  to  consist  of  six  segments  rather  than  five. 

The  spiculum  is  scarcely  longer  than  the  anterior  antenna. 

The  three  terminal  segments  of  the  mandibular  palpus  scarcely  diminish  at  all  in 
breadth.     The  second  segment  is  short  and  broad. 

The  two  valves  are  similar  to  one  another  in  outline. 

The  shell  is  latticed  by  longitudinal  and  transverse  bars. 

Length  -^th  of  an  inch. 

Collected  April  22,  in  S.  lat.  0°  4Qf,  W.  long.  0°  20'. 
Pl.  XXIX.  fig.  33,  x  30 ;  fig.  34.  mandible,  x  30. 

Halocyphis  Toynbeeana,  n.  s.     Superne  visa,  brevissime  ovata ;  latere  visa  subrotun- 

data,  lit  era?  D  forma  similis,  dorso  fere  recto,  angulis  rotundatis,  fronte  obsolete 

prominula.  Antenna?  anticse  3-articulatae,  setis  nudis,  uno  longiore.  Antennae  portion 

9-articulata?,  articulo  secundo  plus  duplo  longiore  quam  sequentes  simul  sumti. 

I  have  done  myself  the  pleasure  of  calling  this  species  after  Capt.  Toynbee,  to  whose 

industry  and  love  for  science  we  owe  this  valuable  collection.  It  differs  from  H.  infota 

in  general  outline,  and  in  the  posterior  antennae.  These  latter  are  unlike  those  of  any 

other  species,  in  the  arrangement  and  form  of  the  large  hairs  belonging  to  the  little  ap- 

pendage ;  these  are  six  in  number :  four  of  them  are  simple  and  naked ;  one  is  longer, 

and  clubbed  at  the  end ;  and  the  other  is  thick,  and  bent  upon  itself  in  the  form  of  a  sickle. 

The  larger  branch  of  the  antenna  is  8-jointed,  and  the  hairs  belonging  to  it  are  plumose. 

The  mandibles  are  like  those  of  S.  inflata  in  form,  but  differ  a  little  in  the  arrangement 
of  the  hairs .  • 

The  two  pairs  of  maxilla?  and  of  legs  offer  no  very  striking  peculiarities. 

Length  -^th  of  inch.     The  animals  were  very  active. 

Collected  June  25,  in  S.  lat.  0°  40',  W.  long.  0°  20'. 

A  collection  made  in  N.  lat.  7°  15',  W.  long.  27°  52',  contained  some  specimens  agreeing 

very  closely  with  this  species,  except  in  wanting  the  recurved  spine  on  the  appendage  of 

the  second  pair  of  antenna?.     This  may  perhaps  be  a  sexual  difference.    , 

37 

fig.  38.  man- 
dible,  x  30 ;  fig.  39.  carapace,  x  30. 
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SOME 

PCECILOPODA. 

Bactjltjs,  n.  g. 

Bacitlus   elongatus,   n.  s.      Cephalothorax  4-articulatus,   segmento  antico  maximo, 
sequentibus  brevibus,  subaequis.     Oculi  duo,  parvi.     Antennas  quatuor,  posticis  pre- 
hensilibus. 

biremes. 
Truncus  buccalis  magnus. Maxillipedes  fortes.     Pedes  natatorii  octo, 

Abdomen  1-articulatum,  elongatum. 

Tbe  interesting  specimen  above  described  is  quite  unlike  any  otber  with  which  we  are  yet 
quainted ;  but  as  it  bears  no  eggs,  it  is  impossible  to  ascertain  what  is  its  sex,  or  whether 

little-known  species;  hut 

a  new 

It  is 

it  is  yet  mature.     If  not,  it  may  be  a  young  state  of 
unless  this  is  the  case,  it  must,  I  think,  be  considered  as  the  type  not  only  of 
genus,  but  also  of  a  new  family.  In  general  form  it  resembles  a  constable's  staff 
thickest  near  the  front  end,  and  gradually  tapers  to  the  other  extremity 

The  cephalotl four-jointed ;  the  first  segment  occupies  more  than  two-fifths  of 
the  whole  length.  The  three  following  segments  are  small,  and  rounded  at  the  sides.  The 
eyes  are  two  in  number,  small,  and  seated  on  a  mass  of  pigment.  The  anterior  antennas 
are  short,  three-  or  four-jointed,  and  clothed  with  rather  long  hairs  on  the  front  end.    The posterior  antennae  are  shorter  and  stouter 

prehensile  character. 
They  end  in  a  large  claw,  which  gives  them 

Immediately  behind  the  large   suctorial  mouth  is  a  pair  of  jaws,  the  homologies  of 
which  I  have  not  been  able  to  determine. 

The  natatory  feet  are  e 
le  segment 

are  eight  in  number.     The  abdomen  appears  to  consist  of  only  a 
ringed  at  the  sides,  and  ends  abruptly.     At  the  posterior  extremity 

e  two  small,  slightly  projecting  disks. 

This  remarkable  species  belongs  apparently  to  the  Ergasiloidea,  and  at  first  sight  some- 
what resembles  Monstrilla.     Prom  this  genus,  however,  it  differs  altogether  in  the  for 

of  the  abdomen,  and  in  the  presence  of  posterior  antennas — a  character  which  might  see 
to  indicate  a  greater  affinity  with  Ergasilus. 

Length  -rnth  of  an  inch. 

Caught  April  9,  in  S.  lat.  0°  3C/,  W.  long.  0°  30'. 
Pl.  XXIX.  fig.  40,  x  30. 
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DESCRIPTION  OP  THE  PLATE. 

Tab.  XXIX. 

Fig.  1 .  Calanus  mirabilis.     End  of  anterior  antenna,  x  30. 

Fig.  2.  Calanus  Dana.     Posterior  leg,  x  30. 

Fig.  3.  Calanus  Dance.     End  of  anterior  antenna,  x30. 

Fig.  4.   Undina  Darwinii.     Fifth  pair  of  legs  of  male,  x  60. 

Fig.  5.  Undina  Darwinii.     End  of  anterior  antenna,  x  60. 

Fig.  6.  Ctytemnestra  tenuis. 

Fig.  7.  Clytemnetra  tenuis.     Anterior  antenna,  x  60? 

Fig.  8.  Corycceus  Huxleyi,  x  30. 

Fig.  9.  Corycaus  Huooleyi.     Antenna  of  second  pair,  x  60  ? 

Fig.  10.  Corycceus  Anglicus.     Antenna  of  second  pair,  x  60? 

Fig.  11.  Corycceus  Anglicus.     Maxilliped,  x  60. 

Fig.  1 2.  Setella  tenuis,  x  3 . 

Fig.  13.  Sapphirina  cylindrica,  x  15  ? 

Fig.  14.  Sapphirina  cylindrica.     Antenna  of  second  pair,  x  60. 

Fig.  15.  Sapphirina  cylindrica.     Caudal  lamella,  x  60. 

Fig.  16.  Sapphirina  nitens. 

Fig.  17.  Sapphirina  nitens.     Antenna  of  second  pair,  x  30. 

Fig.  18.  Sapphirina  elegans,  x  15. 

Fig.  19.  Sapphirina  elegans.     Antenna  of  second  pair,  x  30. 

Fig.  20.  Sapphirina  parva,  x  30. 

Fig.  21.  Sapphirina  parva.     Antenna  of  second  pair,  x  60. 

Fig.  22.  Sapphirina  Thompsoni,  x  15. 

Fig.  23.  Sapphirina  Thompsoni.     Antenna  of  second  pair,  x  60 

Fig.  24.  Onccea  pyriformis,  x  30. 

Fig.  25.  Onccea  pyriformis.     Abdomen,  seen  from  above,  x  30. 

Fig.  26.  Conchcecia  birostrata.     Outline,  x  30. 

Fig.  27.  Conchcecia  birostrata.     Anterior  antenna,  x  30. 

Fig.  28.  Conchcecia  birostrata.     Posterior  antenna,  x  30. 

Fig.  29.  Conchcecia  agilis.     Maxillae  and  legs,  x  30. 

Fig.  30.  Conchcecia  intermedia,  x  30. 

Fig.  31.  Conchcecia  curta,  x  30. 

Fig.  32.  Conchcecia  curta.     Anterior  antenna,  x  30. 

Fig.  33.  Halocypris  rostrata,  x  30. 

Fig.  34.  Halocypris  rostrata.     Mandible,  x  30. 

Fig.  35.  Halocypris  Toynbeeana,*.  30. 

Fig.  36.  Halocypris  Toijnbeeana.     Anterior  antenna,  x  30. 

Fig.  37.  Halocypris  Toynbeeana.     Posterior  antenna,  x  30. 

Fig.  38.  Haloajpris  Toynbeeana.     Mandible,  x  30. 

Fig.  39.  Halocypris  Toynbeeana.     Part  of  carapace,  X  30. 
Fig.  40.  Bacvlus  elongatus,  x  30. 
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XVI.   On  the  Anatomy  and  Development  of  Pyrosoma.     By  Thomas  H.  Huxley,  Esq., 
F.R.S.y  F.JL.S.,  Sec.  G.S.,  Professor  of  Natural  History  in  the  Government  School 

of  Mines. 

Read  December  1st,  1859. 

1.  History  of  the  Genus  Pyrosoma. 

THE  genus  Pyrosoma  was  first  established  in  1801  by  Peron,  in  a  memoir*  published 

in  the  fourth  volume  of  the  *  Annales  du  Museum/  and  accompanied  by  a  plate  repre- 
senting  the  exterior  and  a  longitudinal  section  of  the  animal.  Peron  thus  defines  the 

genus  and  the  species  which  he  observed  : 

"  Pyrosoma. 

"  Corpus  liberum,  subconicum,  extremitate  ampliore  apertum  vacuum,  aperturae  margine  intus  tuberculis 
cincto. 

"Pyrosoma  atlanticum.     iEquatorio-atlanticum,    gregarie    pelagivagum,    viridissime 

phosphorescens,  coloribus  eximiis  tunc  effulgens,  in  aquis  viginti  duobus  reaumu- 

rianis  calidioribus  occurrens,  10-12,  14-16  centrimetros  aequans. 
5> 

M.  Peron's  conceptions  of  the  exigencies  of  a  zoological  diagnosis  were  evidently  of  a 

singular  kind,  and  his  memoir  contains  not  a  single  observation  calculated  to  throw 

light  upon  the  true  nature  of  one  of  the  most  remarkable  animals  that  has  ever  been 

discovered.  With  respect  to  the  striking  property  which  gave  rise  to  the  name  conferred 

on  the  genus,  Peron  asserts  that  the  Pyrosomata  exhibited  movements  of  alternate  con- 

traction and  dilatation  at  regular  intervals ;  and  that  each  contraction  was  accompanied 

by  the  development  of  a  luminosity,  which,  when  at  its  brightest,  was  red,  but,  in  dying 

away,  passed  through  shades  of  orange,  green,  and  blue.  The  light  was  developed  upon 

irritation,  and  entirely  ceased  with  the  animal's  death.  The  only  indication  of  locomotive 

power  was  the  regular  contraction  just  described,  whose  necessary  effect  was  a  slig
ht 

retrogressive  movement,  in  consequence  of  the  reaction  of  the  water  forced  out  
of  the 

open  end  of  the  Pyrosoma. 

In  1815,  Lesueur,  having  previously,  as  he  states,  described  and  figured  a  n
ew  species 

(P.  elegans)  in  the  <  Nouveau  Bulletin  de  la  Societe  Philomatique '  for  1813,  added  a  num- 

ber of  important  details  to  Peron's  account  in  his  « Memoire  sur  l'organi
sation  des 

*  "  Memoire  sur  le  nouveau  genre  Pyrosoma,"  par  M.  Peron.     Annalea  du  Museum,  torn.
  ir.  p.  437,  1804. 

Forskal's  Deacriptiones  Animalium  (17/5)  contains  the  following  passage  : 

"  29.  Medusa  Beroe.     Tres  ejus  varietates  vidi  vel  species.     *     * 

"29c.  rufescens:  ovato-oblonga  ;  sajpe  5  poll,  longa;  intus  prorsua  vacua.     Gallice,  Coneombre
  de  la  mer.     In 

mari  Mediterraneo  frequens." 
Was  Medusa  Beroe  rufescens  a  Pyrosoma  ? 

VOL.  XXIII.  D 
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Pyrosoines,  et  sur  la  place  qu'ils  doivent  occuper  dans  une  classification  naturelle*,"  and 
showed  that  Lamarck  was  in  error  in  assigning  to  Tyrosoma  a  place  near  Beroe\  the 

animal  being,  in  reality,  a  mollusk  closely  allied  to  Salpa  {I.  c.  p.  420) „ 

The  species  described  by  Lesuenr  was  named  by  him  P.  giganteum,  and  was  obtained 
in  the  Mediterranean,  near  Nice. 

Tyrosoma  giganteum,  says  Lesnenr,  has  the  general  form  common  to  the  two  other 

species ;  it  is  transparent,  of  a  starchy  blue  colour,  soft  and  gelatinous,  though  slightly 

coriaceous;  its  only  aperture,  placed  at  the  upper  end,  is  bounded  by  tubercles  and 

provided  with  a  membranous  expansion,  which  in  certain  cases  serves  to  close  it.  The 

whole  body  is  covered  externally  with  tubercles,  but  these  are  not  disposed  regularly 

like  those  of  Pyrosoma  elegans ;  they  vary  in  their  dimensions,  some  being  short  and 

indistinct,  while  others  are  greatly  developed.  The  largest  are  conico- cylindrical,  flat- 
tened and  lanceolate  at  the  extremity  (while  those  of  P.  atlcmticum  are  simply  conical), 

with  a  small  aperture  situated  upon  that  side  which  looks  towards  the  bottom  of  the  sac : 

this  lanceolate  extremity  is  notched  on  its  sharp  edges,  and  presents  below,  between  its 

pointed  extremity  and  the  opening  of  which  we  have  just  spoken,  a  small  but  very  pro- 
minent keel.  The  inner  surface  of  the  Tyrosoma  is  smooth,  and  provided  with  a  great 

quantity  of  little  apertures,  each  of  which  corresponds  with  one  of  the  tubercles,  and  is 
only  the  anterior  end  of  a  canal,  whose  posterior  aperture  is  placed  at  the  free  extremity 

of  the  tubercle, — a  fact  easily  demonstrated  by  pouring  water  into  the  sac-like  body  of 
the  Tyrosoma ;  for  the  water  passes  out  immediately,  in  a  multitude  of  distinct  jets, 
from  the  extremities  of  the  tubercles. 

Lesueur  next  proceeds  to  describe  the  internal  structure  of  the  Tyrosoma.  He  men- 
tions the  internal  and  atrial  tunics  as  one  internal  tunic,  and  points  out  their  distinctness 

from  the  external,  except  at  the  aperture  and  over  those  rounded  lateral  bodies,  which  I 
have  much  reason  to  think  are  renal  organs.  The  branchial  networks  are  recognized  as 

such  ;  the  endostyle  is  described  as  "  un  vaisseau  replie  sur  lui-meme ;"  the  testis  is  noted, 
but  is  interpreted  as  the  liver.  The  stomach  is  determined  as  such,  while  the  intestine  is 
regarded  as  the  oesophagus ;  and  the  oesophagus  is  considered  to  be  the  pylorus,  opening 
into  what  Lesueur  regards  as  the  intestine—"  un  canal  assez  large,  glanduleux  vers  sa 

base  "  (p.  417),  but  which  is,  in  reality,  a  sinus  full  of  blood-corpuscles. 
The  peripharyngeal  ridge  is  accurately  described  as  "  deux  petits  filets  qui  vont  en  se 

courbant  de  chaque  cote,"  &c.  (p.  419) ;  and  the  nature  of  the  nervous  ganglion  is  rightly 
determined.  Tyrosoma  is  classed  among  the  compound  organisms,  and  the  foetuses  are 
carefully  though  briefly  noted.  Lesueur  confirms  Peron's  statement  concerning  the 
rhythmical  contractions  exhibited  by  the  whole  body  in  the  Fyrosomata. 

The  figures  which  accompany  this  memoir  are  exceedingly  good.  I  judge  from  them 
that  Lesueur  observed  the  atrial  muscles,  and  that  he  has  mentioned  them  as  the  line 
which  separates  the  first  zone  of  his  transverse  section  (fig.  13  b)  from  the  second  (p.  415) ; 
and  again,  in  the  description  of  the  figures  5  &  6,  as  "  les  filets  qui  forment  un  reseau  dont 

l'usage  parait  etre  de  lier  les  animaux  du  Tyrosome  entre  eux."     In  n,  fig.  5,  I  imagine 

for  June  of  the  same  year. Journal 
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I  recognize  an  ovisac.     Lesueur  describes  it  as  one  of  the  'oeufs'  or  foetuses,  which  are 
well  represented  in  figs.  8-11. 

Contemporaneously  with  Lesueur*,  that  great,  but  unfortunate  anatomist,  Savigny, 
directed  his  attention  to  the  Pyrosomata,  the  peculiarities  of  whose  structure  found,  at 
length,  an  adequate  expositor  in  him;  and  his  account  of  the  anatomy  of  Pyrosoma 
gigauteum  is  at  once  so  lucid  and  so  concise,  that  I  cannot  do  better  than  reproduce  it,  as 
an  introduction  to  my  own  memoir. 

The  subjects  of  Savigny's  observations  were  obtained  at  Nice  by  Ilisso,  and  by  him  sent to  Cuvier. 

"This  Pyrosoma  (P.  gigauteum)  is  a  large  cylindrical  tube,  composed  of  a  gclatinons 
transparent  substance,  closed  and  rounded  at  one  end,  at  the  other,  truncated  and  pro- 

vided with  an  aperture  narrowed  by  an  annular  diaphragm,  which  is  not  without  analogy 
with  the  membranous  circle  of  the  BolrylUdcv.  The  surface  of  the  tube  presents  conical 
and  smooth  eminences  of  different  sizes,  some  simple  and  very  short,  others  longer  and 
terminated  by  a  lanceolate  piece.  Each  eminence  is  pierced  at  its  apex,  behind  tin 

base  of  the  lanceolate  piece,  when  this  exists,  by  a  little  circular  hole,  surrounded  by  a 

brown  and  projecting  edge.  This  aperture,  in  my  opinion,  serves  to  give  entrance  to  the 
water,  and  leads  into  the  pharynx. 

"The  inner  wall  of  the  tube  presents  slight  hemispherical  enlargements,  which  corre- 
spond with  the  conical  eminences  of  the  external  surface1,  and  which  are  likewise  pierced 

at  their  apices.  The  latter  apertures,  similar  to  the  foregoing  both  in  1  in  and  number, 

are  situated  opposite  the  anus,  and  give  exit  to  the  faces. 

"This  diametrical  opposition  of  the  orifices  of  its  cells  is  a  novel  peculiarity  of  tin 
Pyrosoma,  and  determines  the  form  of  the  whole  body.  The  functions  of  each  of  these 

orifices  seem  to  me  to  be  sufficiently  indicated  by  their  relative  position.  One  is  natu- 

rally inclined  to  think  that  in  this  genus,  as  in  the  foregoing  f,  it  is  the  most  prominent 

orifice  which  transmits  the  food  to  the  pharynx  and  which  admits  the  water  requisite  for 

the  branchiae.  Besides  this,  the  water,  incessantly  renewed  at  the  outer  surface  of  the 

tube,  could  not  be  so  rapidly  or  completely  changed  in  its  interior.  The  arrangement  of 

the  viscera  in  each  animal  agrees  with  this  first  indication. 

"  To  describe  the  animals  of  the  Pyrosoma,  we  may  suppose  the  cylinder  to  be  placed 

vertically  on  its  base— I  mean,  on  its  rounded  and  closed  end ;  for  the  opening  of  this  body 

is  evidently  its  summit.  Each  animal  then  represents  an  elliptical  sac,  compressed  late- 

rally, whose  great  axis  is  horizontal,  and  consequently  perpendicular  to  that  of  the 

cylinder.  This  sac,  formed  by  a  delicate  and  transparent  tunic,  is  attached  to  the  cell 

which  contains  it,  only  by  the  circular  opposed  apertures  of  its  two  ends.  The  extremity 

Which  is  turned  towards  the  axis  of  the  cylinder  is  simply  rounded :  that  directed  towards 

the  circumference  is  prolonged  into  a  neck,  whose  length  is  proportional  to  the  pro- 

jection which  the  cell  makes  externally,  and  whose  orifice  is  provided  with  a  festooned 

The  second  memoir  of  the  second  part  of  the  celebrated  « Memoires  sur  les  Animaux  sans  Vert
ehres, »  entitled 

"  Observations  sur  les  Alcyons  a  deux  oscules  apparens,  sur  les  Botrylles,  et  sur  les  Pyrosomes,"  bears  the  inscription, 

"  Lues  a  la  premiere  classe  de  l'Institut  le  1CT  Mai  1815;"  with  the  note,  "  Ce  memoire  a  e'te  present  le  1 7  Avril ; 
mais  les  travaux  de  la  classe  en  ont  fait  diffe'rer  la  lecture." 

t  [viz.  Botryllm.] 2  d  2 
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membrane.     The  lower  edge  of  the  sac  exhibits  the  same  brown  and  undulating  vessels 
as  the  back  of  the  foregoing  species,  and  ought  in  consequence  to  be  regarded  as  the  cor- 

responding region.    The  branchial  cavity  is  very  large  ;  it  occupies  those  two-thirds  of  the 

tunic  which  lie  nearest  the  circumference  of  the  cylinder  :  its  bottom,  which  is  completely 
open,  communicates  freely  with  the  other  third,  which  lodges  the  viscera  of  the  abdomen. 

These  are  small,  and  situated  on  the  right  side.     The  space  which  they  leave  unoccupied 
is  commonly  filled  by  the  foetuses,  which  successively  arrive  and  are  developed  there,  as  we 

shall  see  below.     The  structure  of  the  branchial  sac  in  the  JByrosomata  may  lead  one  to 
believe  that  the  water  absorbed  by  the  oral,  makes  its  way  out  by  the  anal  orifice.     This 
would  be  a  feature  of  resemblance  with  the  Salpce,  in  which  it  is  indubitable  that  the 

water  takes  this  course.     However  this  may  be,  the  network  which  lines  the  cavity  is 
otherwise  organized :  it  is  loose,  and  composed  of  fine,  undulating,  opake,  white  vessels, 
some  of  which  are  longitudinal,  while  others  are  transverse  and  cross  the  former  at  right 

angles — a  character  which  is  common  to  all  the  genera  of  this  family.     The  network 
does  not  occupy  the  whole  cavity,  but  only  its  two  lateral  walls ;  so  that  there  are  obvi- 

ously, in  this  genus,  two  separate  and  opposite  branchiae,  one  on  the  right  and  the  other 
on  the  left,  and  which  are  much  narrowed,  and  consequently  distant,  at  the  top.    In 
the  foregoing  genera,  the  two  branchiae,  although  really  distinct,  are  only  separate  behind. 
The  pharynx  is  at  the  bottom  of  the  branchial  cavity,  towards  its  upper  angle.     The  oeso- 

phagus is  curved  sharply  to  be  inserted  into  a  notch  of  the  stomach,  which  is  placed 
behind  the  bottom  of  the  branchial  cavity.     The  stomach  is  fleshy,  smooth,  compressed, 
ovoid,  or  slightly  cordiform.    The  intestine,  very  delicate  at  its  commencement,  suddenly 
enlarges ;  a  short  course  brings  it  to  the  inferior  edge  of  the  tunic,  where  it  receives 
the  insertion*  of  a  large  organ  analogous  to  the  liver ;  afterwards  it  returns  to  the  stomach, 
behind  which  it  ends  in  a  simple  and  rounded  anus.     The  feces  are  homogeneous,  clear, 
yellow,  and  divided  into  little  masses,  the  last  of  which  is  often  already  engaged  in  the 
atrial  orifice  (oscule  anal),  which  seems  to  prove  that  the  rectum  has  the  power  of  elon- 

gating and  of  adapting  itself  to  this  orifice. 

"  I  must  remark,  that  the  liver,  or  the  organ  which  from  its  position  may  be  regarded 
as  such,  is  attached  to  the  intestine  by  a  bundle  of  divergent  canals ;  that  it  is  rounded, 

commonly  opake,  rose-coloured,  yellow  or  brown,  strangulated  above  its  insertion,  and 
divided  into  from  eight  to  twelve  ribs,  by  grooves  which  converge  from  its  base  to  its 
apex ;  it  is  very  soft,  and  may  be  broken  up  into  oblong  pedunculated  vesicles.  I  may 
add,  as  a  remarkable  fact,  that,  in  many  individuals,  this  organ  is  colourless,  and  that  it 
resembles  a  cellular  and  transparent  globule :  it  also  varies  greatly  in  volume ;  some- 

times, and  most  frequently,  it  is  of  the  size  of  the  stomach,  sometimes  five  or  six  times  as 
large  f . 

"  The  nervous  system  of  the  Pyrosomata  does  not  appear  to  differ  essentially  from  that  of 
the  foregoing  animals.  There  are,  in  like  manner,  two  tubercles,  one  on  each  side  of  the  neck 

of  the  branchial  sac.    The  anterior  or  superior  tubercle  seems  to  give  off  several  filaments, 

An  error :  the  organ  in  question  being  the  testis. 

t  Savigny  has  here  clearly  confounded  the  testis  and  the  ovisac  together  under  the  one  name  of  •  foie.'     What  he 
calls  the  ribbed  organ  is  the  testis  ;  the  cellular  globule  is  an  advanced  ovisac. 
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of  which  four  ascend  on  this  neck,  while  the  others  go  to  the  opposite  side.  The  pos- 
terior tubercle,  which  is  here  inferior,  though  very  apparent  in  certain  individuals,  is 

imperceptible  in  most.  There  arise  from  it  four  opake  yellowish  or  brown  vessels,  which 
traverse  the  lower  side  of  the  tunic;  they  are  evidently  the  four  cords  of  the  dorsal 

groove  of  the  Ascidians*.  Along  the  upper  edge,  opposite  the  four  cords  of  the  dorsal 
groove,  are  seen  two  wide,  short  canals,  of  a  yellow  or  muddy-brown  colour,  placed 
parallel,  and  so  closely  united  that  they  might  be  regarded  as  a  single  canal,  bent  like 
a  siphon,  and  extending  from  the  middle  of  the  branchiai  to  the  oesophagus,  where  its 
two  extremities  end.     The  interior  appears  to  be  cellular  f. tt 

This  organ,  which  is  sometimes  empty  and  transparent,  seems  to  me  to  be  analo 

to  that  which  M.  Cuvier  regards  as  the  ovary  of  the  Salpa,  or  at  least  as  their  oviduct ; 
perhaps  it  is,  at  the  same  time,  oviduct  and  fecundating  organ. 

"  The  ovaries  %  are  orbicular  or  pyriform,  symmetrically  opposed  to  one  another,  and 
placed  on  the  sides  of  the  neck  of  the  branchial  opening,  between  the  tunic  and  the  bran- 

chial network,  which  they  usually  overlap.  They  communicate  with  two  small,  sometimes 
coloured  ducts,  which  embrace  the  neck  and  descend  as  far  as  the  loop  formed  by  the 

siphon-like  canals.  These  ovaries  contain  a  multitude  of  rounded,  very  small,  but  very 
distinct  ova. 

"  If  I  do  not  deceive  myself,  the  manner  in  which  these  germs  arrive  at  maturity  is 
very  curious.  It  would  appear  that  while  very  small  they  become  detached,  one  by  one, 

from  the  ovary,  and  are  successively  lodged  between  the  intestine  and  the  bottom  of  the 

tunic ;  there  they  continue  to  grow  and  to  be  developed,  until  their  final  expulsion. 

"  In  fact,  we  almost  always  find  in  this  locality  an  isolated  germ,  which  varies  much  in 
size.  While  small,  it  is  only  a  perfectly  white  and  transparent  globule,  in  which  a  round 

aperture,  like  a  mouth,  is  discernible ;  when  somewhat  larger,  this  hollow  globule  already 

exhibits  four  little  reddish  spots ;  and  when  larger  still,  these  four  spots  have  become  a 

chain  of  four  small  but  distinct  little  foetuses,  which  encircle  the  globule  for  three-fourths 

of  its  circumference.  Lastly,  when  it  has  acquired  its  full  size,  the  four  fcetuses,  provided 

with  all  their  organs,  are  united  and  form  a  complete  ring.  In  this  state  it  equals  a 

third  of  the  size  of  the  individual  which  encloses  it.  It  is,  as  one  sees,  a  new  Pyrosoma 

already  composed  of  four  animals,  and  will  very  soon  be  independent  of  the  large  Pyro- 

soma in  which  it  has  originated.  How  does  it  escape  ?  I  know  not.  If,  as  is  probable, 

it  makes  its  exit  by  the  same  aperture  as  the  excrements,  this  opening  must  be  capable 

of  undergoing  excessive  dilatation. 

"  These  observations,  taken  in  conjunction  with  those  which  I  have  made  wponBotryl- 

lus,  demonstrate  that  the  corpuscles  contained  in  the  ovaries  of  these  animals  are  com- 

pound germs,  not  intended  for  the  growth  of  systems,  but  for  their  multiplication.     On 

The  « anterior  tubercle '  is  the  nervous  ganglion ;  the  posterior,  merely  the  anterior  end  of  the  endostyle,  which  is 

described  as  the  ■  cords  of  the  dorsal  groove.' 

t  This  'organ'  is  the  intestine  of  Lesueur,  and,  as  I  have  said  above,  is  nothing  
but  a  ma,  of  blood-corpuscles 

t hypopharyngeal 
—   —   j   j    ^  , 

to  be  the  lower  parts  of  the  peripharyngeal  ridges. 
I  have  already  said,  renal  organs.   What  Savigny  calls  thei

r  ducts  seem 
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the  other  hand,  if  we  open  a  Pyrosoma  or  Alcyonium,  we  find,  among  the  adult  individuals, 

more  or  less  developed  embryos,  which  can  only  have  proceeded  from  simple  germs  whose 

existence  is  manifested  successively.   These  last,  then,  were  all  contained  in  the  compoun
d 

and  primitive  germ." 

It  is  obvious  from  the  last  paragraph  that  Savigny  was  unaware  of  the  origin  of  the 

latter  '  embryos  *  by  gemmation.  In  the  <  Systeme  des  Ascidies '  appended  to  the  •  Me- 

moires,'  Savigny  forms  the  Pyrosomata  into  a  family— the  Lucia,  containing  one  genus, 

Pyrosoma,  divided  into  two  groups  of  species,  P.  verticillatum  and  P.  paniculatum.  In  t
he 

former  the  animals  are  verticillate,  or  disposed  in  regular  rings  which  project  at  intervals. 

It  contains  the  single  species  Fyrosoma  elegans,  15  lines  long,  with  seven  projecting  rings, 

the  first  and  the  last  terminal ;  the  tuberosities  composing  the  rings  are  lanceolate  at  the 

ends.  There  is  no  annular  diaphragm  around  the  wide  mouth  of  the  tube.  It  inhabits 

the  Mediterranean,  near  Nice.     Under  the  head  of  this  species,   Savigny  makes  the 

following  important  remark : 

"  M.  Lesueur  has  observed,  that  the  whorl  which  terminates  the  tube  at  its  small  end 

is  formed  by  four  tubercles,  i.  e.  by  four  animals.  He  thinks  that  this  disposition  is 

peculiar  to  the  species  in  question ;  but,  with  a  little  attention,  the  same  arrangement  is 

to  be  found  in  the  following  species,  where  these  four  animals  seem  to  be  the  representa- 

tives of  the  four  little  foetuses  which  are  developed  in  the  egg  before  its  extrusion." 

The  Pyrosomata  paniculata  are  species  in  which  the  animals  are  not  verticillate,  and 

form  very  irregular  circles,  whose  apices  are  everywhere  irregularly  projecting.  This 

division  comprises  P.  giganteum  and  P.  atlanticum. 

Pyrosoma  giganteum  has  an  almost  cylindrical  body,  the  external  tuberosities  being 

very  unequal,  hemispherical  or  conical;  the  most  projecting  having  their  appendage 

or  terminal  papilla  lanceolate,  subcarinate,  and  finely  denticulated.  The  opening  of  the 

tube  is  commonly  narrowed  by  an  annular  diaphragm.  The  total  length  of  the  largest 

tubes  is  14  inches ;  the  opening,  including  the  diaphragm,  is  2  inches  across ;  the  indi- 

viduals vary  in  size  from  3-5  lines,  according  as  the  neck  of  the  thorax  is  more  or  less 

prolonged — a  circumstance  which  is  independent  of  the  age  of  the  individual. , 

The  Pyrosomata  of  this  species  presented  several  varieties  : — 

a.  Body  strongly  stained  with  brown,  as  well  internally  as  externally,  apparently  in 

consequence  of  a  brown  substance  filling  the  branchial  cavities.  Terminal  papillae  wide, 

and  for  the  most  part  obtuse.     Diaphragm  very  narrow,  and  leaving  a  large  aperture. 
Total  length  13-14  inches. 

b.  Body  bluish  or  a  little  violet,  perfectly  transparent.  Papillae  very  narrow.  No  annular 

diaphragm  at  the  aperture,  which  presented  only  very  young  individuals.     Total  leng 6  inches. 

c.  Body  bluish,  perfectly  transparent.    Papillae  longer  and  more  pointed  than  in  the 

preceding  varieties.    An  annular  diaphragm,  leaving  but  a  very  narrow  aperture,  aroun 
which  almost  all  the  animals  were  adult.     Total  length  5,  6,  7  inches. 

This  species  inhabits  the  Mediterranean  and  Atlantic,  bordering  the  French  coasts. 

In  the  description  of  Pyrosoma  giganteum,  Savigny  gives  some  particulars  not  men- 

tioned in  his  account  quoted  above.     Thus,  he  says  that  the  tunic  offers  but  few  vessels, 
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"except  upon  the  diaphragm  which  surrounds  the  aperture."     The  tunic  is  provided 
"  below  the  abdomen  with  two  transverse  muscles,  and,  besides,  is  marked  by  interlacing 
muscular  nervures,  which  are  very  fine,  and  hardly  visible  with  a  strong  lens   The 

festooned  membrane  at  the  entrance  of  the  branchial  sac  would' be  exactly  circular  if  its 
posterior  and  inferior  edge  were  not  prolonged  into  a  point. 

"  Branchiae  wholly  separated  behind,  divided  in  front  as  far  as  their  bases,  round*  I  or 
acuminated  at  their  apices ;  transverse  vessels  18-25,  increasing  by  decrees  from  the  fh>t, 
reckoning  from  the  top,  to  the  fifth  or  even  the  eighth ;  longitudinal  vess  Is  11-17,  the 
middle  one  only  reaching  the  first  transverse  vessel,  the  following  on  each  side  attaining 

the  second,  and  so  on,  the  most  external  vessels  being  the  shortest  of  all." 
The  other  species,  or  the  Fyrosoma  atlanticum,  lias  a  conical  body  G  or  7  inches  long, 

with  its  external  protuberances  terminating  in  subulate  points,  and  inhabits  the  equate- 
rial  seas. 

Mr.  F.  D.  Bennett  exhibited  some  specimens  of  Fyrosoma  at  a  meeting  of  the  Zoological 

Society  on  the  25th  of  June,  1833,  and  gave  an  account  of  iheir  phosphorescence.  A 

paper  by  the  same  author,  "On  marine  Noctilucce"  printed  in  the  '  Proceedings '  of 
the  Zoological  Society  for  1837,  contains  further  remarks  on  the  same  subject,  and  the 

statement  that  the  'sphincter-like'  membrane  which  surrounds  the  cloaeal  aperture  is 
capable  of  contraction. 

In  the  <  Comptes  Bendus  '  for  1810  (torn.  x.  p.  285),  M.  Milne-Edwards  published  some 
important  observations  on  the  circulation  of  the  Fyrosoma  ta,  by  which  he  not  only  de- 

monstrated, for  the  first  time,  the  existence  of  a  heart,  but  proved  that  in  these,  as  in  most 

other  Ascidians,  this  organ  is  subject  to  a  regular  reversal  of  its  peristaltic  contractions. 

The  regular  movement  of  the  branchial  cilia  is  also  noted  in  this  communication.  Wit  h 

the  exception  of  this  valuable  contribution  to  our  knowledge  of  the  genus,  I  am  not 

aware  that,  with  the  exception  of  M.  Vogt's  short  paper,  to  be  noticed  below,  any  account 

of  observations  on  Fyrosoma  has  been  published  since  Savigny's  time,  except  my  own 

memoir  "On  the  Anatomy  and  Physiology  of  Salpa  and  Fyrosoma,  together  with  remarks 

on  Doliolum  an&Ajypendicularia"  contained  in  the  '  Philosophical  Transactions '  for  1851. 
In  this  memoir  I  have  detailed  the  results  of  investigations,  made  under  difficult 

rcumstances  and  with  but  a  few  hours  at  my  disposal,  upon  a  single  specimen  of  what 

suppose  to  have  been  Fyrosoma  atlanticum. 

By  the  publication  of  this  essay  there  was  added  to  what  had  been  already  made  known,  an 

account  of  the  tubules  which  envelope  the  intestine,  and  open  into  the  stomach  by  a  com- 

mon axis.  The  lateral  circular  palettes,  called  '  ovaria '  by  Savigny,  were  shown  not  to  have 

the  function  assigned  to  them.  The  blood  was  stated  to  be  contained  in  one  great  sinus 

which  extends  through  the  whole  of  the  body ;  and  the  reversal  of  the  motion  of  the  heart, 

observed  by  Milne-Edwards,  was  confirmed.  The  '  four  undulating  vessels '  of  Savigny 

were  shown  to  be  the  expression  of  an  endostyle,  such  as  exists  in  other  Ascidians.  It 

was  further  stated  that  the  edges  of  the  vertical  branchial  bars,  only,  were  ciliated.  The 

ciliated  fossa,  the  peripharyngeal  ridges,  the  languets,  and  the  otoliths  were  described.  The 

'  liver '  of  Savigny  was  shown  to  be  the  testis  ;  and  the  form  and  mode  of  development  of 

the  spermatozoa  were  described.     The  characters  of  the  female  organs  were  determined ; 

I 
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the  presence  of  spermatozoa  in  the  duct  of  the  ovisac  was  observed ;  and  it  was  proved  that 

the  so-called  ■  simple  embryos '  of  Savigny  are  formed  by  gemmation.  None  of  the  com- 

pound embryos  were  observed  in  this  specimen,  however ;  and  hence  I  have  always  felt  a 

great  desire  to  re-examine  Fyrosoma,  for  the  purpose  of  ascertaining  the  real 
 nature  and 

origin  of  such  singular  bodies.  Prom  Savigny's  habitual  accuracy,  I  had  no  d
oubt  of 

their  existence  and  essential  correspondence  with  his  account ;  but  it  seemed  impossible 

that  they  should  be  developed  in  the  way  he  describes. 

In  his  valuable*  memoir  "  Sur  les  Tuniciers  nageants  de  la  mer  de  Nice*,"  M.  Vogt 

confirms  my  account  of  the  structure  of  Tyrosoma,  and  adds  some  remarks,  wh
ich  are, 

unfortunately,  very  brief,  upon  the  foetuses  discovered  by  Savigny,  and  which  I
  failed  to 

find  in  my  specimen.  In  pi.  10.  figs.  9  &  10,  some  sketches  made  in  1847, 
 and  referred 

to  in  a  passage  of  the  « Ocean  und  Mittelmeer '  of  the  same  author,  published  in  1848, 

are  given.     They  are  thus  described  at  p.  89  of  the  present  essay 

«  In  fig.  9  the  ovisac  is  seen  below  the  testicle,  immediately  in  front  of  the  p
osterior 

aperture  of  the  body.  It  has  a  rounded  form,  and  contains  an  eno
rmous,  yellowish- 

coloured  and  almost  transparent  ovum,  below  which  again  are  accumul
ated  oviform 

masses  which  exhibit  a  granular  vitellus.  I  could  see  no  further  structure  in  these 
 ova ; 

but,  I  must  confess,  I  did  not  carry  my  investigations  very  far.  In  fig.  10  I  have  given 

an  outline-sketch  of  the  individual  which  exhibited  five  young  in  its  ovisac.  The  latter 

has  a  rounded  form,  but  is  much  larger  than  in  the  foregoing  specimen,  and  having 

pushed  the  viscera  downwards,  it  has  extended  towards  the  branchial  cavity,  in  which it  forms  a  kind  of  hernia 

»» 

lies 

Pig.  9  represents,  in  fact,  an  ovisac  with  a  segmented  blastoderm,  while  in  fig.  10  the
 

'  five  young '  are  the  cyathozooid  and  the  four  ascidiozooids  of  a  young  foetus. 

I  do  not  understand  how  the  ovisac  in  M.  Vogt's  specimen  can  have  occupied  the
 

position  in  which  it  is  figured  in  fig.  10,  the  more  especially  as  in  fig.  9  it 

same  place  as  that  in  which  I  have  always  found  it,  viz.  in  the  large  mid-atrium
  and 

altogether  behind  the  intestine.  M.  Vogt  concludes  by  putting  forward  the  hypothes
is 

that  the  ova  pass  down  the  canal  of  the  ovisac  into  the  neighbourhood  of  th
e  intestine, 

where  an  incubatory  cavity,  in  which  their  final  development  takes  place,  is  fo
rmed  for 

them  in  the  thickness  of  the  inner  tunic.     *  ,  f 

"  This  incubation,  perhaps,  takes  place  only  during  certain  periods  of  the  year,  or  o 

the  life  of  the  zooid,  whence  the  incubatory  cavity  is  found  only  in  some  individuals 
 an 

not  in  all.     The  formation  of  ova  in  the  projecting  ovary  would  continue  for  a  certam
 

time.   The  ova  would  pass,  as  they  became  fecundated,  into  this  incubatory  cavity 

develope  there,  and  would  ultimately  be   set   free  to  lead  an  independe
nt  existence. 

Perhaps,  indeed,  the  incubatory  sac  may  be  thrown  off  bodily,  and  thus  give  rise  to 

base  of  the  new  cylinder."  (L  c.  p.  90.) 

These  observations  and  suggestions  obviously  leave  much  room  for  further  inquir
y, 

and  my  satisfaction  will  be  easily  understood  when  that  opportunity  of  renewing  niy 

ould 

gations  which  I  desired,  but  little  expected,  was  unexpectedly  afforded  me 

In 

October  of  the  year  1859,   Rear-Admiral  PitzBoy,  P.H.S.,  the  indefatigable  Superin 
*  "  Recherches  sur  les  Animaux  inferieurs  de  la  Mediterranee 

1854. 
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tendent  of  the  Marine  Department  of  the  Board  of  Trade,  kindly  forwarded  to  me  a  wry 
beautiful  specimen  of  Pyrosoma  giganteum,  taken  by  Captain  Callow*  in  the  North 
Atlantic,  about  400  miles  S.  of  the  Cape  De  Verd  Islands,  in  the  month  of  August  of  that 
year,  and  admirably  preserved  by  immersion  in  strong  spirits.  I  was  aware,  from  former 

experience,  that  the  textures  of  Ascidians,  in  general,  are  admirably  conserved  in  spirit- 
specimens  which  are  even  many  years  old;  and  I  therefore  commenced  my  inquiries 
with  a  sanguine  expectation  of  being  able  to  make  out  something  about  the  origin  of 

the  compound  embryos,  which  a  cursory  inspection  of  the  specimen  proved  to  exist  in 

abundance.  I  must  confess,  however,  that  I  had  no  anticipation  that  researches  con- 

ducted upon  a  preserved  specimen  of  any  animal  could  be  followed  out  so  far  as  I  have 

been  led,  step  by  step,  to  carry  these.     And  had  I  not  had  the  opportunity  of  showing 

many  of  my  preparations  to  observers  of  experience  and  authority,  who  can  b<ar  witness, 

at  any  rate,  to  the  perfect  distinctness  of  the  most  important  of  the  appearances  described, 

I  should  hardly  have  hoped  to  secure  a  patient  reception  for  delicate  embryologie.il 

inquiries  which  profess  to  have  been  conducted  upon  thin  sections  of  a*  spirit-speciinen, 

rendered  clear  by  glycerine. 
I  have  already  published  a  brief  notice  of  the  most  important  tacts  which  have  been 

developed  by  my  investigations  in  a  paper  published  in  the  'Annals  of  Natural  History  ' 

for  January  1860,  and' in  a  communication  to  Section  D.  of  the  Meeting  of  the  British 
Association  at  Oxford  in  July  1860. 

l 

§  2.  The  Anatomy  of  Pirosoma  giganteum. 

In  the  specimen  of  Pyrosoma  under  description,  the  ascidiariumf  is  a  firm,  hollow, 

conical  body,  4  inches  long,  and  about  |ths  of  an  inch  wide  at  its  broad,  open  end,  whilst 

its  rounded  apex  measures  hardly  more  than  half  an  inch.  The  translucent,  colourless 

wall  of  the  ascidiarium  is  on  an  average  about  &ths  of  an  inch  thick;  but  it  thins 

towards  the  open  end,  ending  in  a  sharp  ledge  or  rim,  which  is  bent  horizontally  inwards 

and  ends  in  a  sort  of  circular  valve-like  lip,  nearly  Jth  of  an  inch  wide,  around  the 
aperture  of  the  central  hollow  or  cloaca. 

In  relation  to  the  ascidiozooids,  the  closed,  apical,  end  of  the  ascidiarium  is  dorsal  or 

haemal,  inasmuch  as  the  heart  is  situated  on  that  side  of  the  body  of  «\cry  ascidiozooid 

which  is  turned  towards  the  apex.  The  nervous  ganglion,  on  the  other  hand,  is  on 

the  opposite  side  of  the  body,  so  that  the  open  extremity  of  the  ascidi  rium  is  it-  neural end. 

The  outer  surface  of  the  ascidiarium  is  rendered  uneven  by  conical  eminences,  which 

are  scattered  over  it  at  irregular  intervals,  and  which  are  elongated  on  their  neural  sides 

into  longer  or  shorter  processes.  Among  these  lie  similar  eminences  without  such  pro- 

cesses and  varying  in  elevation,  until  they  hardly  project  at  all  above  the  general  level  of 

the  convex  surface  of  the  ascidiarium.     Each  of  these  eminences  hears  a  small  rounded 

Finding  a  specimen  could  be  procured  in  no  other  way,  this  gallant  and  skilful  seama
n  swam  for  that  he 

obtained.     He  informs  me  that  it  emitted  a  strong  bluish-white  light,  sufficient  to  read  small  print  by. 

t  The  entire  body  of  a  compound  Ascidian   may  be  conveniently  termed  the  ascidiari
um,  while  the  separate 

zooids  may  be  called  ascidiozooids. 
VOL.  XXIII. 
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aperture,  the  oral  opening  of  an  ascidiozooid ;  and  there  are  other,  similar,  apertures 

dispersed  hetween  the  eminences.  In  the  specimen  under  description,  the  ascidiozooids 

are  almost  colourless,  or*  have  at  most  a  very  pale  brownish  hue ;  but  how  much  of  this 

colourlessness  may  he  due  to  the  action  of  the  spirit,  I  do  not  know. 

Such  is  the  general  appearance  of  the  ascidiarium.  To  examine  its  internal  structure, 

it  is  expedient  to  make  sections  with  a  razor  in  various  directions.  Although  not  abso- 

lutely necessary,  I  found  it  extremely  advantageous  to  treat  these  sections  with  glycerine, 

or  with  a  mixture  of  gum  and  glycerine — a  process  which  not  only  has  the  advantage  of 

rendering  the  tissues  extremely  transparent,  but  of  preserving  the  preparations  for  a 

very  long  time  unchanged*.  It  might  have  been  reasonably  expected  that  the  tissues 

would  undergo  serious  distortion  in  such  a  medium,  but  this  is  not  the  case ;  on  the 

contrary,  the  most  delicate  structures,  such,  for  instance,  as  the  cilia  upon  the  branchial 

sac,  are  most  exquisitely  exhibited  in  glycerine  preparations.  As  I  have  said  above,  I 

have  often  had  occasion  to  remark  the  perfection  with  which  the  tissues  of  the  Ascidians 

generally  are  preserved  by  strong  spirit,  and  the  subsequent  addition  of  glycerine  seems 

only  to  increase  the  transparency  of  such  preserved  specimens,  without  otherwise  altering 
them . 

When  a  segment  is  cut  out  of  the  ascidiarium  of  Tyrosoma  and  examined  from  the 

inner  or  cloacal  side,  the  surface  presented  to  the  eye  is  seen  to  be*  tolerably  smooth,  or  at 

most  minutely  mammillated,  and  to  present  numerous  small  apertures,  each  of  which 

corresponds  with,  and  is  opposite  to,  one  of  the  apertures  upon  the  outer  surface :  while 

the  latter,  in  fact,  is  the  oral,  the  former  is  the  atrial  t  orifice  of  one  of  the  ascidiozooids. 

In  a  thin  vertical  and  radial  section  (PI.  XXX.  figs.  1  &  4),  the  orifices  are  seen  to  be 

connected  together  by  a  comparatively  wide,  somewhat  oval  cavity,  composed  of  the 

branchial  chamber  and  the  atrium  of  the  ascidiozooid,  which  are  separated  from  one 

another  only  by  the  perforated  branchial  sac,  stretched  like  a  bag-net  from  one  wall  of 

the  cavity  to  the  other.  It  would  be  a  difficult  operation  to  perform,  but  a  fine  hair  might 

be  passed  in  at  the  oral  and  out  at  the  atrial  aperture,  through  one  of  the  meshes  of  the 
branchial  sac,  without  injuring  any  organ. 

Prom  what  has  been  said,  it  follows  that  each  fully-formed  ascidiozooid  must  be  equal 

in  length  to  the  thickness  of  that  part  of  the  wall  of  the  ascidiarium  in  which  it  occurs ; 

« 

Some  which  have  now  heen  more  than  a  year  in  my  possession  exhibit  no  alteration 

t  M.  Milne-Edwards,  in  his  "  Observations  sur  les  Ascidies  Compose'es,"  1839,  describes  the  cavity  which  surrounds 

the  branchial  sac,  and  into  which  the  branchial  currents  flow,  as  the  '  chambre  thoracique  ; '  that  part  of  it  which 

receives  the  faeces  and  generative  elements  he  terms  the  '  cloaca,'  while  he  retains  the  name  of  '  anus '  for  the  external 

aperture  of  this  cloaca.  From  experience  of  the  inconvenience  of  this  phraseology,  I  was  led  some  years  ago  (  re- 

searches into  the  Structure  of  the  Ascidians,"  Reports  of  the  British  Association,  1852)  to  propose  the  term  atrium 

to  indicate  the  •  thoracic  chamber,'  and  to  reserve  the  term  cloaca  for  the  chamber  common  to  several  or  many 

ascidiozooids,  as  in  Botryllus,  &c.  The  aperture  of  the  atrium  may  be  termed  the  atrial  aperture.  The  membrane 

which  lines  it,  and  which  was  in  part  distinguished  by  Milne-Edwards  in  the  memoir  cited,  is  the  atrial  tunic- 

The  cellulose  integument  of  an  Ascidian  is  for  me  the  test.  The  body-wall  which  underlies  and  gives  origin  to  this 

test,  I  term  the  external  tunic.  The  proper  wall  of  the  alimentary  canal  (with  Milne-Edwards,  I  regard  the  branchial 

sac  as  a  dilated  pharynx)  is  the  internal  tunic  of  the  body.  For  the  meaning  of  any  other  terms  not  explained  in  tne 

text,  I  must  refer  to  my  "  Memoir  on  Salpa  and  Pyrosotna"  already  cited. 
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and  the  whole  ascidiariuni  may  be  regarded  as  a  succession  of  tiers  of  ascidiozooids 
♦enveloped  in  a  common  test. 

The  extreme  apex  of  the  cone  (PL  XXX.  fig.  5)  is  formed  by  only  four  ascidiozooids 
ranged  round  a  common  point.  In  the  next  tier  there  are  at  least  twelve,  and  the  number 
increases  until,  in  the  widest  part  of  the  ascidiarium,  there  are  between  thirty  and  forty 

in  a  tier.  It  should  be  understood,  however,  that  there  is  nothing  very  regular  in  tin- 
arrangement  of  these  tiers,  and  that  the  zooids  in  any  given  tier  are  of  very  various 
sizes  and  degrees  of  development. 

The  Ascidiarium  presents  for  study  (1)  the  ascidiozooids,  and  (2)  the  common  test  which 

envelopes  them*. 
The  Ascidiozooids. — In  investigating  the  structure  of  the  ascidiozooids,  an  example 

from  the  middle  region  of  the  ascidiarium  may  most  conveniently  be  Belected  for  study. 

Such  an  ascidiozooid  is  represented  in  longitudinal  section  in  PI.  XXX.  Jig,  1,  in  trans- 

verse section  in  fig.  2,  and  from  above  and  partly  in  section  in  tig.  3. 

It  is  somewhat  irregularly  fusiform,  a  good  deal  longer  than  deep,  and  deeper  than 

broad.  Its  outer  extremity  exhibits  the  oral  aperture,  win  eh  lies  upon  the  haemal  ride  of 

one  of  the  above-mentioned  conical  protuberances,  and  is  overhung  by  a  tongue-like 

process  of  the  test— the  labial  process,  by  whose  outgrowth,  indeed,  its  relations  and 

appearance  have  become  so  completely  altered,  that  it  will  be  better  to  become  acquainted 

with  the  character  of  the  oral  aperture  in  a  less  modified  specimen.  On  examining  one 

of  those  oral  apertures,  in  fact,  which  are  hardly,  or  not  at  all,  raised  above  the  general 

level  of  the  outer  face  of  the  ascidiarium,  the  plane  of  the  oral  aperture  is  seen  to  be 

perpendicular  to  the  axis  of  the  body  (taking  a  line  drawn  from  the  oral  to  the  cloaeal 

aperture  as  that  axis).  A  circular  sphincter,  composed  of  a  band  of  unstriped  muscular 

fibres,  surrounds  the  oral  entrance,  being  attached  where  the  lining  membrane  of  the  ali- 

mentary tract  (inner  tunic :  see  note,  p.  202)  and  the  integument  (outer  tunic)  pass  into 

one  another.  The  inner  diameter  of  the  circular  sphincter  is  jfeth  of  an  inch;  but  the 

diameter  of  the  oral  passage  itself  is  far  less,  amounting  to  not  more  than  ToW*  of 

an  inch.  This  results  from  the  circumstance  that  the  test  is  thickened  at  the  margins  
of 

the  mouth,  so  as  to  diminish  its  aperture  to  this  extent ;  and  it  is  at  t  he  same  time 

puckered,  so  that  when  viewed  from  without,  a  number  of  fine  grooves  apj,  
ir  to  radiate 

from  the  lips  of  the  aperture.  These  must  not  be  confounded  with  
certain  fine  fibres 

Which  radiate  from  the  outer  margin  of  the  sphincter  into  the  test,  and  are 
 perhaps 

muscular  (PL  XXX.  fig.  6).  ' 

The  test  ceases  to  be  traceable  upon  the  walls  of  the  oral  cavity  
a  little  within  the 

sphincter ;  and  where  it  ends,  the  inner  tunic  is  produced  inwards  int
o  a  broad  fold  with 

lobed  edges,  which  takes  the  place  of  that  circlet  of  tentacles  whic
h  is  found  in  this  posi- 

tion iu  most  other  Ascidians.  I  shall  therefore  term  this  the  tentacular 
 fnnge  It  is 

divided  altogether  into  thirteen  lobes,  of  which  twelve,  though 
 irregukr,  are  tolerably 

similar  and  roughly  symmetrical,  while  the  thirteenth  is  situa
ted  in  the  middle  of  the 

haemal  half  of  the  circlet,  and  is  very  different  in  form  and  size  from  t
he  rest.     It  is,  m 

*  la  the  present  memoir  I  propose  to  confine  myself  as  nea
rly  as  may  be  practicable  to  anatomical  and  embryolo- 

gical  details,  reserving  the  many  interesting  histological  peculiarities  of
  Pyrotoma  for  a  future  occasion^ Z     E     Ik 
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fact,  three  or  four  times  as  long  as  they  are,  and  is  divisible  into  a  broad  trilobed  base, 

shaped  somewhat  like  an  ace  of  clubs,  and  a  narrow  fringe-like  terminal  portion.  This 

may  be  distinguished  by  the  title  of  the  hcemal  tentacle  (PI.  XXX.  figs.  6,  6  a). 

The  form,  size,  and  relative  position  of  the  oral  aperture  remain  the  same  in  ascidio- 

zooids  which  have  the  oral  aperture  mounted  upon  a  very  short  cone ;  but  as  the  cone 

enlarges,  its  haemal  grows  faster  than  its  neural  side,  and  finally  becomes  prolonged  into 

the  labial  process,  which  bends  over  at  a  right  angle  to  the  direction  of  the  axis  of  the 

zooid*.  Concomitantly  with,  and  apparently  as  a  result  of,  this  development  of  the  labial 
process,  the  plane  of  the  oral  aperture  gradually  shifts,  until,  in  the  first  place,  it  lies 

parallel  with  the  axis  of  the  zooid,  and  then  continuing  to  turn,  as  it  were,  on  its  haemal 

margin,  it  eventually  takes  up  a  position  perpendicular  to  the  axis  of  the  ascidiozooid 

again,  but  exactly  the  reverse  of  that  which  it  had  at  first.  The  labial  process  so  com- 

pletely overhangs  the  oral  aperture  when  this  stage  is  attained,  that  the  free  access  of  the 

water  to  the  interior  of  the  zooid  must,  one  would  think,  be  somewhat  impeded. 
Two  very  delicate  muscular  bands,  attached  to  the  inner  tunic,  succeed  one  another  at 

short  intervals  behind  the  aperture  of  the  mouth,  within  which  the  buccal  cavity  rapidly 
widens,  until  it  attains  its  maximum  at  about  the  end  of  the  first  fourth  of  the  whole 

length  of  the  zooid.  At  this  point  the  buccal  cavity  ends  and  the  pharyngeal  or  branchial 

sac  commences,  the  boundary-line  between  the  two  being  marked  by  the  anterior  end  of 
the  endostyle  and  of  the  epipharyngeal  folds,  in  the  middle  line  of  the  haamal  side ;  the 
peripharyngeal  ridge  at  the  sides,  and  the  ciliated  sac  on  the  neural  side.  On  each  side, 

opposite  the  middle  of  the  peripharyngeal  ridge,  is  the  circular  patch-like  yellowish  organ 
regarded  as  the  ovary  by  Savigny. 

The  peripharyngeal  ridge  (ciliated  band,  mihi,  Mem.  on  Salpa)  is  a  structure  which  I 
have  found  in  all  the  ordinary  Ascidians  which  I  have  examined.  In  Pyrosoma  it  is  a 
sort  of  ridge  or  inward  process  of  the  inner  tunic,  less  than  Tmnth  of  an  inch  broad,  on 9  00 

which  the  epithelial  lining  of  the  tunic  is  peculiarly  modified,  so  as  to  present  the 
appearance  of  a  multitude  of  transverse  rows  of  elongated  corpuscles,  each  row  being  set 
obliquely  to  the  long  axis  of  the  band,  so  as  to  be  inclined  from  the  ha3mal  side  and 

behind,  forwards  and  to  the  neural  side.  These  corpuscles  are  provided  with  short 
and  delicate  cilia.  If  the  peripharyngeal  ridge  is  traced  upwards  on  the  inner  tunic, 
it  is  found  to  reach  the  anterior  extremity  of  the  cleft-like  entrance  to  the  endostyle,  and 

there  to  pass  into  a  narrow  series  of  similar  corpuscles  which  runs  parallel  with,  and 
indeed  may  be  said  to  form  the  outer  part  of,  the  projecting  lip  or  epipharyngeal  fold 

('  dorsal  folds '  of  Savigny  and  others)  which  bounds  the  entrance  to  the  endostyle  laterally- 
Arrived  at  the  posterior  extremity  of  the  epipharyngeal  fold,  these  prolongations  of  the 
peripharyngeal  ridge,  or,  as  they  may  be  termed,  epipharyngeal  ridges,  unite  with  one 
another  and  pass  down  as  a  single  posterior  epipharyngeal  ridge  along  the  middle  line 
of  the  posterior  wall  of  the  pharynx  to  the  oesophageal  aperture,  before  reaching  which 
the  single  ridge  divides,  and  its  branches  soon  cease  to  be  further  distinguishable.     On 

In  the  figures  given  by  Lesueur  and  by  Savigny,  the  axis  of  the  labial  process  is  parallel  with  that  of  the  body. 
In  most  of  the  ascidiozooids  of  my  specimen,  the  end  of  the  process  is  turned  towards  the  hsemal  side,  but  in  some  it is  bent  the  other  wav. 
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the  neural  side,  the  two  peripharyngeal  ridges  pass  on  to  the  elevation  of  the  inner  tunic 

in  which  the  ciliated  sac  opens,  and  unite  upon  its  posterior  half,  widening  as  they  do  so, 

whence  their  junction  forms  a  triangular  area  with  its  apex  directed  backwards. 

The  very  singular  structure  which  I  formerly  termed  the  endostyle,  and  which  I  was  at 

one  time  inclined  to  regard  as  a  kind  of  internal  shell,  is,  in  reality,  a  longitudinal  Ibid  or 

diverticulum  of  the  middle  of  the  haemal  wall  of  the  pharynx,  which  projects  as  a  vertical 

ridge  into  the  haemal  sinus,  but  remains  in  free  communication  with  the  pharynx  l>y  ;i 

cleft  upon  its  neural  side.  In  consequence  of  the  thickness  and  opacity  of  t  lie  epithelium 

which  lines  the  fundus  of  this  fold,  it  appears  (especially  in  the  fresh  state)  like  a  stromr 

hollow  rod  mounted  .upon  a  thin  ridge-like  plate. 

Transverse  sections,  however,  demonstrate  the  true  nature  of  this  structure  w  i 1 1 1  perfect 

clearness  (PI.  XXX.  fig.  8).  The  bottom  of  the  diverticulum  is  seen  to  be  occupied  by  two 

stout  cords,  formed  of  elongated  epithelium- cells  set  perpendicularly  to  the  axis  of  t  he  cord. 

These  cords  are  separated  from  one  another  by  a  slight  interval.  Externally  and  below 

they  are  in  contact  with  two  lateral  cords  of  similar  cells.  Anteriorly  1  he  lateral  pass  into 

the  middle  cords,  while  the  latter  project  beyond  the  anterior  boundary  of  the  groove-l
ike 

entrance  into  the  cavity  of  the  endostyle  (and,  consequently,  of  the  anterior  ends  of  the
 

lips  or  epipharyngeal  folds  which  bound  it)  and,  coated  by  a  process  of  the  inner
  tunic, 

constitute  the  free,  rounded,  anterior  termination  of  the  endostyle. 

Posteriorly,  the  same  confluence  of  the  median  and  lateral  cords  takes  pl
ace;  but  here 

the  endostyle  extends  much  further  beyond  the  limit  of  the  groove  and 
 its  bounding 

folds,  and  constitutes  a  free,  hollow  cylindroid  or  conical  process,  which,  a
s  we  shall  see, 

plays  a  very  important  part  in  the  process  of  gemmation,  where 
 I  shall  have  occasion  to 

speak  of  it  as  the  endostylic  cone. 

The  hypopharyngeal  band  is  not,  as  in  many  Ascidians,  s
eparated  for  the  greater  part 

of  its  length  from  the  neural  wall  of  the  ascidiozooid.  On  the  c
ontrary,  in  consequent 

of  the  position  of  the  oesophageal  aperture  close  to  the  n
eural  wall  of  the  hranchial 

cavity,  and  the  non-extension  of  the  atrium  forwards  in  th
e  middle  line,  the  hypo- 

pharyngeal band  is  represented  only  by  the  inner  tunic  of  this
  neural  wall,  which  hes 

parallel  with  the  outer  tunic,  and  is  separated  from  
it  only  by  the  neural  sinus,  wluch 

usually  contains  a  great  aggregation  of  blood-cor
puscles.  These  corpuscles  arc  com- 

monly aggregated  more  densely  in  the  posterior  two-third
s  of  the  hypopharynuval  sinus, 

and  not  unfrequently  are  divided,  more  or  less  compl
etely,  into  two  lateral  portions  by  a 

median  clear  space.  When  this  state  of  things  exists, 
 the  hypopharyngeal  sinus,  under  a  low 

power,  presents  exactly  that  appearance  which  
is  figured  by  Savigny  as  a  s.phon-l.ke  tube 

The  inner  tunic  of  the  hypopharyngeal  band  is
  produced  in  the  middle  line  into  eight 

slender  conical  processes-the  lemguet*,  which  are
  situated  at  tolerably  equal  distances  from 

one  another.  Thus  both  the  neural  and  the  he
mal  walls  of  the  pharynx  are  separated 

from  the  outer  tunic  in  the  middle  line  by  not
hing  but  the  corresponding  sinuses ;  and 

the  same  holds  good  of  the  lateral  waU  in  the  re
gion  of  the  periphary n geal  ridge.  But, 

at  any  point  behind  this,  either  a  vertical  an
d  transverse  section,  or  a  view  from  above, 

shows  that  the  inner  tunic  (or  pharyngeal  wall) 
 is  separated  from  the  outer  unic  by  a 

more  or  less  wide  space,  enclosed  wit  bin  a  me
mbrane  which  is  totally  distinct  from  both 
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the  outer  and  the  inner  tunics,  except  at  the  atrial  orifice,  where  it  passes  into  the  former, 
and  at  the  anus,  where  it  becomes  continuous  with  the  latter. 

Except  for  these  two  breaks,  the  membrane  in  question  (which  is  the  third  tunic  of 

Milne-Edwards,  and  is  what  I  have  elsewhere  termed  the  atrial  tunic)  might  be  compared 

to  a  closed  "serous  sac,  reflected  over  the  viscera,  on  the  one  hand,  and  over  a  part  of  the 
external  tunic,  on  the  other,  but  leaving  a  space  between  itself  and  both  these  parts,  which 

space.is  filled  with  blood,  and  forms  a  part  of  the  general  system  of  sinuses  of  the  body, 

A  careful  examination  of  the  side  view  (PL  XXX.  fig.  1),  the  upper  view  (fig.  3),  and  the 
transverse  section  (fig.  2)  will  render  this  statement  intelligible. 

In  the  first,  the  atrial  tunic  is  seen  to  be  reflected  over  the  posterior  face  of  the  stomach 
and  first  part  of  the  intestine,  and  then  to  form  the  roof  and  the  floor  of  the  cavity,  which 

lies  between  the  intestine  and  the  atrial  aperture,  and  which  I  shall  term  the  mid- 
atrium.  In  fig.  3,  the  atrial  tunic  is  shown  to  be  continued  forwards  at  the  sides  of  the 

intestinal  canal  on  to  the  pharynx,  united  with  which,  it  forms  the  branchial  sac. 

Arrived  close  behind  the  peripharyngeal  ridge,  it  is  reflected  on  to  the  external  tunic, 

and  then  passes  directly  backwards  to  the  atrial  aperture.  The  testis  and  ovisac,  which 
are  seen,  in  this  view,  over  the  alimentarv  canal,  lie  altogether  above  the  roof  of  the 

mid-atrium  (fig.  1),  and  therefore  do  not  in  any  way  interfere  with  the  free  and  wide  com- 
munication of  the  mid-atrium  with  the  two  spaces,  or  lateral  atria,  which  lie  between  the 

branchial  sac  and  the  body- wall ,  and  are  well  shown  in  the  transverse  and  vertical  section 

(fig.  2).  Both  in  this  section  and  in  fig.  3,  short  cords  are  seen  to  pass  between  the  pari- 
etal and  the  visceral  layers  of  the  lateral  atria.  They  are  hollow,  and  place  the  parietal 

sinuses  in  communication  with  those  of  the  branchial  sac. 

It  follows  from  what  has  been  said  that  the  wall  of  the  branchial  sac  of  Pyrosoma  (and, 

I  may  add,  of  all  Ascidians  with  a  similar  respiratory  apparatus)  consists,  internally,  of 
that  portion  of  the  alimentary  tract  which  lies  in  front  of  the  oesophagus  and  behind  the 
mouth  (or,  in  other  words,  of  the  pharynx),  and,  externally,  of  the  visceral  layer  of  the 

atrial  tunic.  Now,  these  two  membranes  do  not  remain  entirely  separated  by  the  inter- 
posed sinus,  but  are  united  at  regular  intervals,  so  as  to  give  rise  to  hollow  vertical  bars 

separated  by  equally  long  vertical  clefts— the  branchial  stigmata. 
Of  these  stigmata  there  are  about  thirty  on  each  side.  The  most  anterior  and  the  most 

posterior  ones  are  shorter  than  the  others.  Anteriorly,  in  fact,  the  first  is  not  more  than 
one-third  or  one-fourth,  or  even  less,  as  long  as  the  vertical  height  of  the  branchial  sac. 
The  stigmata,  however,  increase  in  length  up  to  the  sixth,  and  then  acquire  nearly  the 

height  of  the  sac,  so  as  to  leave  only  a  small  imperforate  space  on  each  side  of  the  lan- 
guets,  on  the  neural  side,  and  of  the  endostyle,  on  the  hamial  side.  Posteriorly  the  last 
four  or  five  also  gradually  diminish,  until  the  hindmost  of  all  is  not  larger  than  the foremost . 

The  vertical  bars  bounding  the  stigmata  are  fringed  by  a  single  series  of  elongated  cor- 
puscles, each  of  which  bears  a  row  of  long  cilia,  and  (in  the  dead  state,  at  any  rate)  all 

these  cilia  project  outwards  into  the  lateral  atria  *. 

condition,  as  Milne-Edwards  has  hinted,  and  as  I  have  shown  in  mv  memoir  (7.  c.  p.  583),  the  ci  ia 

'e 

upon  opposite  sides  of  a  branchial  stigma  move  in  opposite  directions. 
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The  branchial  stigmata  just  described  are  subdivided  into  quadrate  meshes  by  some 
fifteen  longitudinal  bars  which  lie  altogether  on  the  inner  side  of  the  vertical  ones,  to 

which  they  are  attached  by  their  outer  edges,  projecting  like  so  many  narrow  shelves  into 

the  pharyngeal  cavity,  and,  as  I  observed  in  my  earlier  memoir  on  this  animal*,  are  devoid 
of  cilia.  They  terminate  abruptly  at  their  anterior  and  posterior  ends,  and  they  do  not 

exhibit  the  small  denticulations  along  their  free  edges  which  I  have  described  in  P.  atlan- 
tlcum.  The  water  taken  in  by  the  oral  aperture  must  pass  with  perfect  ease  t  hrough  t  hese 

meshes,  and  then,  impelled  by  the  cilia  on  the  vertical  branchial  bars,  make  its  way 

through  the  lateral  atria  and,  on  each  side  of  the  intestine,  to  the  mid-atrium,  whence  ii 
finds  an  exit  by  the  -atrial  aperture. 

As  to  the  proper  digestive  canal,  the  wide  aperture  of  the  oesophagus  lies  at  the  posterior, 

neural,  angle  of  the  pharyngo-branchial  sac,  and  has  an  irregular  figure ;  but  whether  this 

irregularity  is  normal,  or  arises  from  the  collapse  of  its  walls  after  death,  I  cannot  say. 

The  oesophagus  narrows  as  it  passes  back,  and  then  curves  sharply  round  towards  the 

haemal  side,  to  open,  after  a  very  short  course,  into  the  large  oval  stomach,  which  lies  im- 

mediately behind  the  middle  of  the  branchial  sac,  invested,  everywhere  but  in  front,  by  tin 

atrial  tunic,  and  bathed  in  the  blood  which  lies  between  it  and  iliat  tunic.  At  its  pyloric 

end  it  gives  rise  to  the  narrow  commencement  of  the  intestine,  which,  after  suddenly 

dilating  and  turning  forwards  and  to  the  luemal  side,  bends  back  sharply  upon  itself,  and 

passing  backwards  to  the  neural  side  and  to  the  right,  ends  opposite  the  middle  oi"  the 
stomach  in  the  abruptly  truncated  anus,  which  opens  into  the  atrium. 

In  my  memoirs  on  Salpa,  Pyrosoma,  and  Doliolum,  already  referred  to,  I  have  described, 

in  all  these  genera,  a  remarkable  system  of  fine  transparent  tubes  which  ramify  over  tin- 

intestine,  and  eventually  open  by  a  single  duct  into  the  stomach.    I  have  asked  (I.  c.  p.  570) 

does  this  tubular  system  represent  a  hepatic probably  a  sort  of 

rudimentary  lacteal  system— a  means  of  straining  off  the  nutritive  juices  from  the  stomach 

into  the  blood  by  which  these  tubes  are  bathed  ?  In  Pyrosoma  giganteum  the  duct  of  the 

system  is  very  obvious,  opening  into  the  stomach  in  front  of  the  origin  of  the
  intestine: 

and  somewhat  enlarged  at  its  opposite  end. 

Krohn  has  described  the  structure  and  development  of  a  similar  sys
tem  of  tubuli  in 

Phallusia-f,  and  I  have  since  t  found  an  organ  of  the  same  nature  in  Pha
lkma,  Cynthia, 

Molgula,  Perophora,  Botrylliis,  Potrylloides,  Clavelina,  ApUdUm,
  Didemmm,  and,  in- 

deed, in  all  genera  of  Ascidians  which  have  come  under  my  notice,  except 
 Append  icvlana. 

In  some  species  of  Didemnum,  I  have  observed  that  the  duct  d
ilates  almost  at  once  into 

a  large  spheroidal  sac.  I  suspect  that  Savigny  was  the  origin
al  discoverer  of  tins  system 

(see  his  memoir  on  Viazona,  I.  c.  p.  176,  and  the  description  of
  pi.  12)  The  existence  ol 

these  tubuli  in  Salpa,  Doliolum,  and  Pyrosoma  has  been 
 confirmed  by  all  subsequent 

observers.  M.  Vogt,  however  {I.  c.  p.  31),  affirms  that  
the  organ  consists  of  solid  branches, 

and  that  it  partakes  of  the  nature  of  a  muscular  organ,  
in  neither  of  which  opinions  can 

I  possibly  concur.  I  have  no  doubt  whatever  that  the  
apparatus  is  a  glandular  organ, 

and  that  it  performs  a  part,  at  any  rate,  of  the  functions  of  a  In 

*  Loc.  ciL  pi.  17.  fig.  3,  and  p.  583,  line  4,  wh
ere  the  word  « sinus '  should  be 

ones. 

t  u  Ueber  die  Entwickelung 

X  See  Reports  of  the  British 
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The  vascular  system  of  JPyrosoma  is  exceedingly  simple ;  nor  conld  we  anywhere  find  a 

more  convincing  example  of  the  validity  (in  some  cases,  at  any  rate)  of  Milne-Edwards's 
views  of  the  circulation  in  the  Mollusca  than  is  offered  by  this  animal.  The  heart  lies 

close  to,  and  apparently  connected  with,  the  right  side  of  the  posterior  and  haemal  wall  of 

the  pharynx,  between  the  endostyle  and  the  bend  of  the  intestine ;  and  it  appears  to  have 

exactly  the  same  structure  as  in  P.  atlanticum.  There  are  no  vessels,  the  whole  inter- 

space between  the  inner  tunic  and  the  outer,  or  between  these  and  the  atrial  tunic,  being 
one  vast  blood-sinus,  with  which  the  canals  in  the  branchial  bars  communicate  at  each 

end.  I  have  spoken  of  the  haemal  and  of  the  hypopharyngeal  sinuses  merely  as  a  matter 

of  convenience ;  in  point  of  fact,  the  general  blood-cavity  is  not  naturally  divided  into 
distinct  sinuses 

The  nervous  system  consists,  as  in  Tyrosoma  atlanticum,  of  a  single  ganglion,  of  an  oval 

shape  when  viewed  sideways,  but  somewhat  heart-shaped  when  seen  from  above,  its  nar- 

rower end  being  turned  backwards.  It  is  about  t46^1i  of  an  inch  long,  and  is  composed  of 

a  dark  granular  mass  invested  by  a  delicate  structureless  membrane.  It  lies  between  the 

inner  and  outer  tunics,  the  former  being  raised,  so  as  to  form  a  slight  protuberance  over  it. 

On  the  posterior  half  of  this  protuberance  lies  the  broad  lower  median  portion  of  the  peri- 

pharyngeal ridge.  In  its  anterior  half,  the  opening  of  the  ciliated  sac  appears.  The  prin- 
cipal nerves  given  off  from  the  ganglion  are  the  following.     Two,  a  smaller  internal  and  a 

* 

larger  external,  pass  from  the  antero -lateral  parts  of  the  ganglion,  forwards  towards  the 

oral  aperture,  branching  as  they  go.  I  suspect  that  a  nerve  runs  up  on  each  side,  be- 
neath the  peripharyngeal  ridge ;  but  I  cannot  make  sure  of  the  fact.  A  considerable 

nervous  trunk  is  given  off  to  the  postero-lateral  walls  of  the  body ;  and,  finally,  two  deli- 
cate trunks  arise  posteriorly,  one  on  each  side  of  the  middle  line,  which  run  back,  so  as  to 

have  the  languets  between  them,  and  passing  up  at  the  sides  of  the  oesophageal  aperture, 
are  lost  under  the  divisions  of  the  posterior  epipharyngeal  ridge. 

In  Pyrosoma  atlanticum  I  observed  a  mass  of  deep-red  otoliths  in  contact  with  the 

posterior  end  of  the  ganglion  (I.  c.  p.  583),  but  no  such  structures  are  discernible  in  the  pre- 

sent species.  The  ciliated  sac  ('  tubercule  anterieur '  of  Savigny) — an  organ  of  universal 
occurrence  among  Ascidians — is  mPyrosoma  gigaateum  an  elongated,  laterally  compressed, 

I  have  described  the  circulatory  system  of  Salpa  in  similar  terms  to  these,  in  my  memoir  on  Salpa  and  Pyrosoma, 

and  notwithstanding  the  criticism  my  statements  have  received  both  from  M .  Vogt  and  Prof.  Leuckart,  I  must  main- 
tain their  correctness.  M.  Vogt  affirms  that  I  have  committed  *  a  grave  error '  in  declaring  the  blood-canals  of 

Salpa  to  be  lacunae  between  the  two  layers  of  the  mantle, — apparently  supposing  that  I  mean  thereby  the  test  and  the 

external  tunic,  and  forgetting  my  careful  discrimination  of  test,  outer  tunic  and  inner  tunic,  at  p.  585  of  the  memoir 
cited.  In  fact,  nothing  can  be  easier  than  to  observe  the  entire  distinctness  of  the'  inner  and  outer  tunics  in  a  bud  or 

embryo  of  Salpa  or  Fyrosoma — to  see  that  the  viscera  and  blood-canals  do  really  lie  between  these  tunics,  and  tha 

Vogt  states,  lodged  in  cavities  excavated  in  the  '  inner  mantle/     Prof.  Leuckart  has 
M 

(I.  c.  p.  14) 

*  "  In 

existence  of  a  serous  sac  surrounding  the  body  of  Salpa.     My  words  in  the  passage  cited  by  Prof.  Leuckart  ar 

very  young  Salpa,  this  space  [the  interval  between  the  inner  and  outer  tunics]  is  like  the  cavity  of  a  serous  sac."   Sti 
less  can  I  find  in  my  memoir  any  such  opinions   as  those  ascribed  to  me  in  the  note   to  p.  43  of  Prof.  Leuckart  s 

opportunity  of  pointing  ou
t  that 

valuable  memoir.     While 
  —  "■*   *~mmm**mmw  »»    j.«j.*v       V7«J.       I.JLIK/      OUUJttL      V/l       tl  J  Ul  O,        HUHC*Uj      A      dill     gltlU       tU      tdlVC        tUC      U  U  UUI  t  Uli  1 L  J      \JM        |^v*"-   & 

several  statements  made  at  second-hand  in  my  memoir,   regarding  Ascidians  other  than  those  specially  describe  , are  incorrect. 

since  found,  in  no  essential  respect  from  Cynthia. again Ascidian  differing,  as  I  have
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funnel-shaped  bag,  about  yj^th  of  an  inch  long,  which  lies  in  the  sinus,  and,  passing 
obliquely  forwards  and  towards  the  haemal  side,  opens  as  above  described.  Its  aperture 
has  somewhat  prominent  lips,  and  is  rather  narrower  than  its  upper  portion.  The  poste- 

rior end  of  the  sac  appears  to  terminate  ciecally,  and  is  applied  against  the  posterior  sur- 
face of  the  ganglion.  The  middle  of  the  haemal  side  of  the  sac  sometimes  appears  to  be 

connected  with  a  spheroidal  tubercle,  whose  axis  forms  nearly  a  right  angle  with  thai  of 
the  sac. 

The  muscular  system  is  exceedingly  simple  in  this  species  of  JPyrosonm,  consisting, 
besides  the  oral  sphincter  and  buccal  muscles  already  mentioned,  of  only  an  atrial 

sphincter  and  the  '  mid-atrial '  muscles. 
The  atrial  aperture  (fig.  7)  is  even  smaller  than  the  oral,  not  measuring  more  than  from 

sJoth  to  5-Joth  of  an  inch  in  diameter.  Radiating  striae  diverge  from  its  margin  on  t  he 
surface  of  the  test,  which,  as  at  the  oral  aperture,  forms  a  thick  lip,  and  is  continued  for 
some  little  distance  inwards  upon  the  wall  of  the  mid-atrium.  A  sphincter  formed  of  pale 
smooth  fibres,  and  constituting  a  circular  band  r^s^h  of  an  inch  in  diameter,  is  developed 
at  the  junction  of  the  external  and  atrial  tunics.  There  is  a  similar  but  less  distinct 

appearance  of  radiating  fibres  to  that  exhibited  at  the  oral  sphincter. 

The  mid-atrial  muscles  (g  2)  are  broad  flat  bands  of  smooth  muscular  fibres,  which  lie  in 
close  contact  with,  and  apparently  attached  to,  the  atrial  tunic.  One  of  these  bands 

occupies  about  the  middle  two-fourths  of  the  height  of  each  Lateral  wall  of  the  m  id-atrium, 
and  has  a  direction  perpendicular  to  the  axis  of  the  ascidiozooid.  The  bundle  of  fibres 
spreads  out  a  little  at  each  end,  and  then  seems  to  be  inserted  b}  a  sort  of  tendon  into  the 
outer  tunic.  Close  to  this  tendinous  insertion,  at  either  end,  a  bundle  of  fibres  (whether 

merely  fibrous  or  muscular  I  cannot  say)  arises,  and  passes,  partly  to  the  nearest  similar 
insertion  of  one  of  the  mid-atrial  muscles  of  the  ascidiozooid  above  or  below,  partly  to  the 

same  point  of  the  mid-atrial  muscle  of  some  other  ascidiozooid.  Hence,  when  the  wall  of 

the  ascidiarium  is  viewed  from  within,  it  presents  such  an  interlacement  of  fibres  as  that 
exhibited  in  fig.  9. 

These  muscles,  in  contracting,  must  tend  to  diminish  the  capacity  of  the  atrium  of  the 

ascidiozooid  to  which  they  belong,  and,  if  they  all  act  together,  to  shorten  and  narrow  the 

ascidiarium.  I  do  not  suppose  that  their  effect  ill  the  latter  direction  can  be  very  great ; 

but  it  might  well  be  sufficient  to  account  for  the  slight  contraction  of  the  whole  ascidi- 

arium, and  consequent  retrogressive  motion,  observed  by  Peron  and  others. 

In  my  previous  memoir,  I  have  pointed  out  that  the  round,  granular,  yellowish  patches 

on  each  side  of  the  entrance  of  the  branchial  sac,  and  opposite  the  middle  of  the  peri- 

pharyngeal ridge,  are  not,  as  Savigny  imagined,  the  ovaries.  I  am  greatly  inclined  to 

regard  them  as  renal  organs,  but  for  the  present  defer  the  discussion  of  their  structure 
and  functions. 

The  reproductive  organs  of  each  ascidiozooid  of  Pyrosoma  may  be  divided  into  actual 

and  potential— the  genitalia  of  the  ascidiozooid  itself,  and  the  blastema  whence  the 

genitalia  of  its  buds  will  take  their  origin.  I  shall  call  this  last  the  generative  blastema ; 

while  the  genitalia  proper  are  divisible,  as  I  have  already  pointed  out,  into  a  single  ovisac 

and  a  single  testis.     Both  ovisac  and  testis  are  situated  in  the  left  five-sixths  of  the  roof 
VOL.  XXIII. 2  1 
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of  the  mid-atrium ;  but  the  testis  is  to  the  right,  the  ovisae  to  the  left.     The  size  of  both 

these  organs  has  a  definite  relation  to  the  age  and  advancement  in  development  of  the 

ascidiozooid  in  which  they  occur,  being  larger  and  more  advanced  as  it  is  older  and 

nearer  perfection.  Hence  the  early  stages  of  both  ovisac  and  testis  can  only  be  observed 

in  buds  and  young  ascidiozooids.  The  generative  blastema  will  be  most  conveniently 

considered  in  connexion  with  the  process  of  gemmation  and  in  describing  the  most 

advanced  condition  of  the  foetus.     The  description  of  the  ovisac  will  form  the  most  fitting 

commencement  of  the  history  of  sexual  propagation  in  Pyrosoma  (§  3) ;  all  that 

remains,  therefore,  is  to  give  in  this  place  some  account  of  the  structure  of  the  testis 

and  of  the  character  of  its  products. 

The  testis  lies  in  the  haemal  sinus  above  the  mid-atrium,  and  on  the  right  side  of  the 

ovisac.  It  consists  of  about  a  dozen  cylindroidal  caeca,  free  at  their  neural  ends,  but 

connected  at  their  haemal  extremity  with  the  dilated  upper  end  of  a  vas  deferens,  which 

passes  directly  to  the  neural  side  and  somewhat  backwards,  to  open  by  a  slightly  raised 

papilla  on  the  roof  of  the  mid-atrium.  The  caeca  are  -g^th  of  an  inch  long,  or  thereabouts. 

Each  consists  of  a  delicate  structureless  membrana  propria  investing  an  aggregation  of 

spheroidal  corpuscles  about  ̂ fogth  of  an  inch  in  diameter.  Near  the  attached  end  of  each 

caecum  the  rod-like  heads  of  the  spermatozoa  become  visible,  and  gradually  take  the  place 

of  the  spheroidal  cells.  The  duct  has  the  same  structure  as  the  caeca.  It  presents  an 

upper  and  a  middle  dilatation,  but  is  not  more  than  T^th  of  an  inch  wide  at  its  termi- 
nation.   The  middle  dilatation  is  usually  full  of  closely  packed  spermatozoa. 

The  structure  which  has  been  described  is  characteristic  of  any  of  the  fully-formed 

ascidiozooids  in  the  middle  of  the  ascidiarium,  or  towards  its  apical  end,  in  which  regions 
the  number  of  such  ascidiozooids  bears  a  large  ratio  to  the  total. 

But  towards  the  open  end  of  the  ascidiarium  fully-formed  ascidiozooids  become  scarcer 

and  scarcer,  until,  close  to  the  inflected  cloacal  lip,  none  are  discernible.  On  the  other 

hand,  all  those  ascidiozooids  which  are  to  be  found  in  this  region  possess  an  appendage 

which  is  not  to  be  discovered  in  the  others,  in  the  shape  of  a  long  tubular  diverti- 
culum of  the  external  tunic,  or  stolon,  which  extends  from  the  neural  side  of  the  body, 

behind  the  oesophageal  aperture,  into  the  lip  of  the  cloaca,  at  whose  free  edge  it  ends 

in  a  ctecum.  The  walls  of  these  diverticula,  composed  of  the  external  tunic  only, 

exhibit  strongly  marked  parallel  longitudinal  striae,  as  if  they  were  composed  of  mus- 
cular fibrillae*. 

The  test. — The  common  integument,  or  test,  in  which  all  the  ascidiozooids  are  enclosed, 

appears  to  the  naked  eye  to  be  quite  glassy  and  homogeneous ;  but  when  thin  sections 

taken  in  various  directions  are  submitted  to  the  microscope,  it  is  found  to  possess  marked 

structural  peculiarities.  Dispersed  through  its  general  substance  are  numerous  cells 

with  radiating  processes,  like  connective-tissue  corpuscles,  and  containing  a  central  endo- 

Savigny  has  figured  these  stolon-like  diverticula  in  his  pi.  22.  fig.  1,  1,  and  he  speaks  of  them  in  the  "Systeme 

des  Aseidies,"  p.  208,  where,  in  characterizing  the  test  of  Pyrosoma  giganteum,  he  says  that  it  generally  presents  few 
vessels,  "  except  in  the  diaphragm  of  the  opening."  He  appears  not  to  have  been  acquainted  with  the  origin  of  these 

"vessels."  In  describing  his  variety  c  of  this  species,  he  states  (supra)  that  the  opening  was  surrounded  by  animals which  were  almost  all  adult. 
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plast  or  nucleus.  The  cells  measure  on  an  average  4-oWth  of  an  inch  in  diameter ;  and 
their  processes  become  very  fine  before  they  are  lost  in  the  surrounding  nearly  homoge- 

neous matrix.  In  two  regions  this  general  structure  is  departed  from.  At  the  eloacal 
wall  of  the  test,  there  lies  immediately  beneath  the  surface  a  thin  film  of  reticulated 
tissue,  consisting  of  cells  similar  in  their  essential  structure  to  those  just  described,  but 

set  more  closely,  more  granular,  elongated,  and  united  together  by  the  coalescence  of 

their  processes.  Again,  in  a  plane  which  would  correspond  with  the  peripharyngeal 

ridges  of  the  ascidiozooids,  and  therefore  near  the  outer  surface,  the  test  exhibits  a  very 
faint  longitudinal  striation,  as  if  it  were  fibrillated. 

There  is  no  distinct  epidermic  layer  on  either  face  of  the  test.  The  corpuscles  are,  as 

usual,  stained  dark  yellowish  brown  by  iodine ;  while  the  matrix  yields,  though  weakly, 
the  characteristic  reaction  of  cellulose. 

§  3.  The  Agamogenesis  by  Gemmation  of  Pyrosoma  giganteum. 

Throughout  the  whole  extent  of  the  ascidiarium,  the  number  of  ascidiozooids  app.ars  to 

be  undergoing  a  constant  increase,  by  the  development  of  buds  from  those  which  already 

exist;  at  least,  I  have  not  yet  met  with  any  adult  ascidiozooids  devoid  of  a  more  or  Less 

advanced  appendage  of  this  kind.  Gemmation  always  takes  place  from  that  part  of  the 

middle  of  the  hamial  side  of  the  body  of  the  ascidiozooid,  which  lies  opposite  the  bend  of 

the  intestine  and  between  the  posterior  extremity  of  the  endostyle  and  the  reproductive 

organs.  At  first,  therefore,  the  bud  is  situated  near  the  posterior  or  eloacal  end  of  the 

body,  and  on  the  same  side  as  the  closed  apex  of  the  ascidiarium. 

Gemmation  does  not  take  place  in  Pyrosoma,  as  in  so  many  of  the  lower  animals  (e.  g.  the 

Hydrozoa  and  Polyzoa,  or  Salpa  and  ClaveUna  among  the  Ascidians),  by  the  out
growth  of 

a  process  of  the  body-wall  whose  primarily  wholly  indifferent  parietes  be
come  differen- 

tiated into  the  organs  of  the  bud,  but,  from  the  first,  several  components,  derived  fro
m 

as  many  distinct  parts  of  the  parental  organism,  are  distinguishable  in  it
,  and  each  com- 

ponent is  the  source  of  certain  parts  of  the  new  being,  and  of  these  only.  Thu
s  the 

body-wall  or  external  tunic  of  the  parent  gives  rise  to  the  external  t
unic  of  the  bud ; 

while  a  process  of  the  endostylic  cone  of  the  parent  is  evolved  into  the  
alimentary  tract  of 

the  bud,  and  the  reproductive  organs  of  the  latter  are  furnished  by  a 
 part  of  that  ttssuo 

whence  the  reproductive  organs  of  the  parent  took  their  origin. 

PI.  XXX.  fig.  14  represents  the  condition  of  what  I  may  term
  the  gemmiparous  region 

of  the  body  in  a  young  ascidiozooid,  in  which  no  distinct  trace 
 of  a  bud  is  discernible  ex- 

ternally. The  outer  tunic,  it  will  be  observed,  passes  evenly  backwards,  and
  has  the  same 

structure  in  the  situation  of  the  future  bud  as  elsewhere.  T
he  endostyle  is  continued 

upwards  and  backwards  as  a  cellular  cord,  which  contains  
a  cavity  continuous  with  the 

groove  of  the  endostyle,  is  about  ̂ th  of  an  inch  thick,  and  is  rounded-off  at  its  extre- 

mity. From  this  a  thin  sheet  of  indifferent  tissue  is  continued  dow
nwards  and  backwards, 

so  that  its  plane  forms  nearlv  a  right  angle  with  the  direction  of 
 the  end  of  the  endostyle, 

and  suddenly  thickens  to  ̂ th  of  an  inch.  After  this  it 
 tapers  off  gradually  to  its 

extremity,  which  lies  free  in  the  cavity  of  the  blood-sinus,  at  a  di
stance  of  xfeth  of  an 

inch  from  the  ovisac  of  the  ascidiozooid,  which  is  ̂ th  of  an  inch 
 in  diameter,  and  so  far 

2f2 
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advanced  that  there  can  be  no  question  as  to  its  real  nature.   The  total  length  of  this  mass 

(which,  for  reasons  which  will  shortly  appear  more  fully,  I  have  termed  the  generative 

blastema)  is  T5Tn<i  of  an  incn  >  ana  f°r  the  greater  part  of  its  extent  it  has  the  character  of 

indifferent  tissue.     But  the  sudden  enlargement  to  which  I  have  referred  is  occupied  by  a 

body  which  has  all  the  characters  of  an  ovum,  consisting  of  a  structureless  yelk  -6-i^th  of 
an  inch  in  diameter,  and  of  a  clear  germinal  vesicle  CraWth)*  enclosed  in  which  is  a  germinal 

spot  (ijooth).     It  will  appear  by-and-by  that  this  is,  in  fact,  the  solitary  ovum  (sur- 
rounded by  its  rudimentary  ovisac)  which  will  come  to  maturity  in  the  bud  to  be  formed 

at  this  spot ;  and  it  is  not  a  little  remarkable  that  the  first  recognizable  part  of  the  new 

organism  should  be  the  foundation  of  that  structure  which  will  eventually  develope  into 
a  creature  distinct  from  it. 

In  fig.  15  a  more  advanced  condition  of  a  bud  is  depicted  :  the  backward  continuation 

of  the  endostylic  cone  is  broader,  more  distinctly  hollow,  and  is  so  bent  up  as  to  form  a 
more  acute  angle,  both  with  the  line  of  direction  of  the  endostyle  and  with  the  plane  of 

the  generative  blastema.  In  consequence  of  this  change,  and  of  the  general  enlargement 
of  the  parts,  they  can  no  longer  be  contained  within  the  blood-sinus,  whose  outer  wall  is 
now  elevated  into  a  conical  cap  which  fits  over  the  conjoined  ends  of  the  process  of  the 

endostyle  and  the  generative  blastema.  That  part  of  the  external  tunic  which  consti- 
tutes this  cap  is  thickened,  and  exhibits  the  texture  of  indifferent  tissue.  The  ovum  in 

the  generative  blastema  is  now  very  distinct,  and  the  tissue  around  it  is  so  disposed  as  to 
mark  out  the  walls  of  an  ovisac  which  measures  ^ioth  of  an  inch  in  diameter.  The  clear 

germinal  vesicle  measures  -g-ooth  of  an  inch ;  and  its  spot  has  the  same  diameter  as  before. 
Behind  the  ovisac,  which  occupies  the  greater  part  of  the  cavity  of  the  diverticulum 
constituting  the  bud,  a  distinct  constriction  marks  off  the  rest  of  the  generative  blastema, 
which  lies  closely  connected  with  the  external  tunic  of  the  parent,  and  altogether 

excluded  from  the  cavity  of  the  "  cap  "  of  the  nascent  bud.  It  is  now  no  longer  taper,  but 
cylindrical  and  rounded  at  the  end ;  and  near  its  anterior  extremity  a  new  germinal  spot, 
surrounded  by  a  small  clear  vesicle,  is  visible. 

Eig.  16  represents  a  bud  ̂ -^th  °f  an  incn  broad  hy  ̂ ioth  of  an  inch  high.  The  pro- 
cess of  the  endostylic  cone  is  very  distinctly  hollow  and  somewhat  thin-walled,  while  its 

axis  is  nearly  parallel  with  that  of  the  bud.  In  fig.  17,  the  bud,  now  subcylindrical,  has 
increased  in  length  to  xi^nd  of  an  inch ;  and  the  front  view  of  a  similar  bud,  given  in 

fig.  18,  shows  that  the  hollow  process  of  the  endostylic  cone  is  slightly  constricted  in  the 
middle,  and  that  the  interval  between  its  walls  and  the  external  tunic  is  occupied  by  a 
granular  mass. 

In  fig.  19,  a  marked  advance  is  discernible.  The  bud  is  distinguishable  into  a  body  or 
rudimentary  ascidiozooid  rrath  of  an  inch  long,  and  a  much  shorter  stalk  or  peduncle. 
The  ascidiozooid  is  broad  at  its  attached  end,  more  or  less  tapering  at  its  opposite  extremity. 
Its  external  tunic  is  distinct,  but  proportionably  thinner  than  before,  and  is  continued  into 

the  outer  wall  of  the  peduncle  and  thence  into  the  external  tunic  of  the  parent.  The  hol- 
low process  of  the  endostylic  cone  is  about  as  broad  as  before,  in  the  peduncle ;  but  after 

traversing  this,  nearer  its  anterior  than  its  posterior  side,  it  suddenly  dilates  into  a  pyri- 
fonn  sac,  somewhat  similar  in  contour  to  the  rudimentary  ascidiozooid  itself.     The  upper 
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taper  end  of  this  sac  seems  to  be  attached  to  the  inner  surface  of  the  apex  of  the  outer 
tunic  of  the  ascidiozooid.     Anteriorly  and  posteriorly,  its  walls  appear  thick,  the  enlarge- 

ment being  much  more  marked  posteriorly.     The  side  of  the  sac  turned  towards  the  eye. 
between  these  thickenings,  exhibits  five  faint  rings,  with  comparatively  clear  centres.    In 
order  to  avoid  circumlocution,  I  may  so  far  anticipate  the  results  yielded  by  the  investi- 

gation of  later  stages  of  the  buds,  as  to  state  the  nature  of  the  parts  which  have  now 
been  described.     The  rings  are  the  indications  of  the  commencement  of  as  manv  bran- 

chial  stigmata ;  the  anterior  apparent  thickening  is  the  result  of  the  formation  of  the 
rudiment  of  the  endostyle ;  the  posterior  apparent  thickening  is  produced  by  the  rudiment 
of  all  that  part  of  the  alimentary  tract  which  lies  behind  the  branchial  sac,  into  which 

almost  the  whole  of  the  dilated  end  of  the  prolongation  of  the  endostylic  cone  is  converted. 
A  comparatively  clear  space  surrounds  the  apex  of  the  branchial  sac,  below  which  the 
inner  surface  of  the  external  tunic  presents  a  band-like  aggregation  of  indifferent  tissue, 
the  rudiment  of  a  body  which  corresponds  with  what  Krohn  has  called  the  cla3oblast  in 

the  Salpa ;  and  finally,  projecting  from  the  posterior  wall  of  the  external  tunic,  and  appa- 

rently connected  with  the  ekeoblast,  is  an  elongated  mass,  the  anterior  portion  of  the  gene- 
rative blastema,  which  has  now  become  completely  separated  from  the  posterior  part.    The 

anterior  end  of  the  latter,  in  fact,  extends  only  into  the  peduncle,  while  its  posterior  moiety 
attached  to  the  outer  tunic  of  the  parent,  in  the  great  haemal  blood-sinus.     The 

blastema  may  therefore  be  now  distinguished  into  three  parts — parental,  pedi 

»  w 

and  gemmular, — of  which  the  two  former  remain  connected,  until  a  new  bud  is  developed 

m  the  distal  end  of  the  peduncle,  while  the  latter,  now  contained  wholly  within  the  bud, 

and  separated  from  the  others  by  a  considerable  interval,  is  itself  divisible  into  three 

portions.  The  first  of  these  is  the  ovum,  or  rather  ovisac,  larger  and  more  distinct 

than  in  the  last- mentioned  stage ;  the  second  is  that  part  of  the  blastema  near  this, 

which  will  become  the  testis,  but  which,  at  present,  has  no  definite  form ;  and  the  third 

is  represented  by  a  slender  band  of  indifferent  tissue  continued  up  to  the  apex  of  the 

branchial  sac  (the  future  extremity  of  the  endostylic  cone)  which  is  the  generative  blastema 

of  the  nascent  ascidiozooid  and  will  supply  reproductive  organs  to  its  buds.  The  interspace 

between  the  branchial  sac  and  the  outer  tunic  of  the  bud  is  in  free  communication  with 

the  blood-sinus  of  the  parent,  by  means  of  the  interval  between  the  endostylic  cone  and  the 

wall  of  the  peduncle ;  and,  in  fact,  this  interspace  is  itself  the  foundation  of  all  the  blood- 
sinuses  of  the  bud. ■ 

This  is  as  much  as  can  be  clearly  made  out  from  the  inspection  of  side  views  of  buds 

in  this  and  earlier  stages ;  but  much  additional  information  is  to  be  gained  from  other 

views  of  similar  buds.  Fig.  26  exemplifies  the  appearances  yielded  by  a  bud  about  T^nd 

°f  an  inch  in  diameter,  when  seen  from  above. 

The  transverse  section  of  the  wide  sac-like  prolongation  of  the  endostyle  thus  presented 

to  the  eye  is  four-sided ;  the  lateral  and  posterior  walls  are  concave,  while  the  middle  of 

the  anterior  wall  is  produced  into  a  sort  of  fold ;  so  that  the  contour  of  the  sac  may  be 

compared  to  that  of  a  crown.  Masses  of  indifferent  tissue  fill  the  interspace  between  the 

concavity  of  the  lateral  wall  of  the  sac  and  the  sides  of  the  external  tunic,  while  the  in- 

terval between  the  posterior  wall  and  the  hinder  part  of  the  external  tunic  is  nearly  filled 
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up  by  the  young  ovisac.  Pig.  27  represents  an  advance  upon  this  condition, — the  two 

principal  changes  to  be  noted  being,  first,  the  conversion  of  the  lateral  masses  of  indif- 

ferent tissue  into  hollow  oval  bodies  containing  a  very  small  cavity,  and,  secondly,  the 

prolongation  of  the  posterior  cornua  of  the  alimentary  sac. 

It  is  obvious  that  if  either  of  these  buds  were  viewed  sideways,  the  middle  fold  of  the 

anterior  face  of  the  sac  would  appear  like  an  anterior  thickening,  while  the  posterior  pro- 

longed cornua  would  simulate  a  posterior  enlargement,  and  the  whole  would  closely  re- 

semble  fig.  19 ;  and  it  now  becomes  important  to  prove,  by  the  study  of  more  advanced 

stages,  the  nature  of  the  sac,  of  its  anterior  median  fold,  of  its  posterior  cornua,  and  after- 

wards of  the  lateral  sacs.  Pig.  28  represents  a  larger  bud,  which  presents  more  of  its 

anterior,  than  of  its  upper,  aspect  to  the  eye.  The  anterior  fold,  consequently,  is  repre- 

sented by  only  two  dark  streaks  with  a  clear  interval.  The  posterior  cornua  are  more 

elongated  than  before.  There  is  a  rounded  opake  spot  at  the  anterior  end  of  the  bud. 

In  fig.  29,  the  dark  streaks  have  become  the  middle  bands  of  the  endostyle;  the  anterior 

spot  is  obviously  the  nascent  oral  aperture ;  while  the  posterior  cornua  have  become  sepa- 

rated from  the  rest  of  the  cavity  of  the  sac,  communicating  with  it  by  only  a  small  aper- 

ture. The  cornua  are,  at  present,  of  equal  size ;  but  in  fig.  30  the  left  cornu  exhibits  a 

trihedral  dilatation,  which  is  obviously  the  commencement  of  the  stomach,  while  the  right 

cornu  and  the  part  which  joins  it  with  the  left  have  become,  the  latter  the  foundation  of 

the  arch  of  the  intestine,  and  the  former  of  the  rectum.  There  can  be  no  doubt,  therefore, 

that  the  greater  part  of  the'  sac  into  which  the  prolongation  of  the  endostyle  is  developed 
becomes  what  would  in  other  animals  be  called  the  pharynx,  namely,  that  portion  of  the 

alimentary  canal  which  lies  between  the  oesophagus  and  the  mouth*. 

Side  views,  such  as  those  given  in  figs.  20  &  21,  of  buds,  in  similar  stages  of  develop- 
ment, are  equally  instructive.  The  attached  apex  of  the  sac  is  seen  to  become  the  posterior 

end,  or  cone,  of  the  endostyle.  The  small  size  of  the  gastro -intestinal,  in  proportion  to 

the  pharyngeal  portion  of  the  alimentary  tract,  and  the  free  communication  of  the  latter 

with  the  prolongation  of  the  endostylic  cone  of  the  parent,  which  traverses  the  peduncle, 

are  clearly  seen ;  and  I  entertain  no  doubt  that,  by  means  of  the  last-mentioned  communi- 
cation, the  cavity  of  the  pharynx  (or,  as  we  shall  see  it  becomes,  that  of  the  branchial  sac  of 

the  bud)  is  placed  in  communication  with  that  of  the  parent.  In  favourable  lateral  views 

of  buds  in  this  stage,  it  is  easily  made  out  that  the  wall  of  the  pharynx  unites  with  the 

external  tunic  at  its  anterior  end,  and  here  gives  rise  to  the  oral  aperture,  whose  tentacular 
fringe  is  only  subsequently  developed. 

Having  traced  the  fate  of  the  sac-like  dilatation  of  the  prolonged  portion  of  the  endostyle 

thus  far,  I  will  now  direct  the  attention  of  the  reader  to  the  coincident  progress  of  the  lateral 

sacs,  or  oval  hollow  bodies,  as  I  previously  termed  them.  In  fig.  27  they  are  very  small 

and  thick-walled  ;  in  fig.  28  their  cavity  is  larger,  their  walls  are  proportionally  thinner, 
■ 

*  The  development  of  the  Ascidian  pharynx,  as  traced  out  by  Krohn  in  Phallusia,  and  by  myself  in  the  present 

memoir,  appears  to  me  to  afford  ample  demonstration  of  the  justice  of  Milne-Edwards' s  view,  that  the  branchial  sac  o 

the  Ascidian  is  the  homologue  of  the  pharynx  of  the  Polyzoon.     It  is  due  to  my  friend  Prof.  Allman,  however, 

refer  to  what  he  has  said  in  support  of  another  theory,  in  his  able  essay  "  On  the  Homology  of  the  Organs  of 
Tunicata  and  the  Polyzoa"  Transactions  of  the  Royal  Irish  Academy,  vol.  xxii. 
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and  the  sacs  themselves  are  hoth  absolutely  and  relatively  larger.     In  fig.  29  they  are  very 
much  larger  and  thinner,  and  their  relations  to  other  organs  are  especially  worthy  of 
attention.    The  outer  layer  of  each  is  applied  to  the  outer  tunic  of  its  side,  leaving  a  small 
interspace,  which  communicates  freely  with  the  great  posterior  sinus,  in  which  the  intes- 

tine  and   genitalia  are  disposed,  and  with  the  anterior  sinuses  which  lie  between  the 
pharyngeal  wall  and  the  external  tunic.     This  interspace  is,  in  fact,  the  parietal  sinus. 
The  internal  layer,  continuous  with  the  outer  anteriorly  and  posteriorly,  but  separated 
from  it  by  a  wide  chamber  for  the  rest  of  its  length,  is  applied  against  the  wall  of  the 
pharynx  for  four-fifths  of  the  extent  of  the  latter,  and  then  coats  the  lateral  portions  of 
the  gastro-intestinal  tract,  forming  the  anterolateral  boundary  of  the  great  posterior 
sinus.     The  space  between  the  wall  of  the  pharynx  and  the  inner  layer  of  the  sac  com- 

municates anteriorly  with  the  anterior  sinuses,  posteriorly  with  the  posterior  sinuses 
and  it  is  interrupted  at  several  points  by  the  union  of  the  pharynx  and  inner  layer  with 
one  another.     It  represents  the  system  of  branchial  sinuses. 

In  side  views  it  is  not  easy  to  make  out  the  boundaries  of  the  lateral  sacs ;  but  it  is  most 
important  to  observe  that,  as  has  been  already  mentioned,  in  the  middle  of  the  lateral  face 
of  the  pharynx,  and,  therefore,  also  in  the  middle  of  the  lateral  face  of  the  inner  wall  of 
the  sac,  a  series  of  opake  rings  with  clearer  centres,  the  rudiments  of  the  branchial  sti 
mata,  make  their  appearance  (figs.  19  and  20).     These  correspond  with  the  points  of  uni 

-
>
 

of  the  pharynx  and  the  inner  wall  of  the  sac.  They  are,  at  first,  small,  round,  and  very 
indistinct,  but,  by  degrees,  they  elongate  in  a  direction  perpendicular  to  the  long  axis  of 
the  pharynx,  and  their  real  nature  becomes  apparent.  Hence  it  is  clear  that  these  stigmata 
must  eventually  open  into  the  lateral  sacs,  as  indeed  they  may  be  seen  to  do  in  such  buds 
as  that  represented  in  fig.  30 ;  and  hence  also  it  follows,  that  the  lateral  sacs  are  the 
rudiments  of  the  lateral  atria. 

At  first  the  lateral  atria  appear  to  be  perfectly  distinct  from  one  another,  and  no  atrial 

aperture  is  discernible.  In  buds  such  as  that  represented  in  fig.  29,  again,  they  do  not 
extend,  posteriorly,  further  than  the  sides  of  the  alimentary  canal ;  but  in  more  advanced 

buds  (fig.  30)  they  are  produced  backwards  on  each  side  until  they  pass  beyond  the  level 

of  the  posterior  margin  of  the  stomach,  so  that  they  now  constitute  the  entire  lateral 

boundaries  of  the  great  posterior  sinus.  The  longitudinal  section  (tig.  21)  of  a  somewhat 

smaller  bud  than  that  represented  in  fig.  30  shows,  however,  that,  in  this  condition,  the 

atria  are  no  longer  distinct,  but  are  united  together  below  the  stomach  by  a  comparatively 

narrow  and  short  canal  (p),  which  is  the  mid-atrium. 
I  have  not  traced  out  all  the  details  of  the  process  of  coalescence  of  the  lateral  atria ; 

but  I  suppose  that  each  branchio-parietal  portion  of  the  atrium,  at  first  a  distinct  sac,  is 

prolonged  downwards  and  inwards,  under  the  stomach,  and  that  the  opposed  walls  "of  the 
prolongation  become  applied  to  one  another,  coalesce,  and  then  become  perforated.  At 

any  rate,  the  mid-atrium  is  now  surrounded  by  a  membranous  wall,  continuous  on  all 

sides  with  the  lining  of  the  lateral  atria,  and  applied  superiorly  and  anteriorly  against 

the  stomach  and  oesophagus,  posteriorly  and  inferiorly  against  the  external  tunic,  but  not 

touching  either  of  these  parts,  except  for  a  small  space  on  the  floor  of  its  chamber,  where 

it  becomes  united  with  the  external  tunic  to  allow  of  the  formation  of  the  atrial  aperture. 
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In  the  present  bud  (fig.  21)  this  aperture  is  situated  on  the  neural  side  of  the  body,  in 

front  of  the  posterior  end,  which  is  chiefly  occupied  by  the  genitalia;  but  as  develop- 

ment goes  on,  the  mid-atrium  increases  disproportionately,  and  encroaches  upon  the  other 

organs,  upwards  and  forwards,  in  such  a  manner  that  its  anterior  wall  invests  the  whole 

posterior  and  lateral  faces  of  the  gastro-intestinal  division  of  the  alimentary  canal ;  while 

its  roof  (to  speak  metaphorically)  thrusts  the  genitalia  altogether  into  the  haemal  region  of 

the  body,  and  its  posterior  and  inferior  walls,  extending  backwards,  carry  the  external  tunic 

with  them,  and  eventually  cause  the  atrial  aperture  to  take  its  place  at  that  extremity  of  the 

body  which  is  directly  opposed  to  the  mouth,  and  far  behind  the  genitalia  (see  figs.  22-25). 

The  communicating  apertures  between  the  mid -atrium  and  the  lateral  atria  increase  in 

size  pari  passu  with  the  growth  of  the  parts ;  and  hence,  in  the  fully  formed  ascidiozooid, 

the  gastro-intestinal  division  of  the  alimentary  canal  is  enclosed  in  a  sort  of  vertical  mesen- 

tery (formed  by  the  anterior  wall  of  the  mid-atrium  in  the  middle  line,  and  the  internal 

wall  of  the  lateral  atria  at  the  sides),  whose  layers  are  continued,  on  either  hand,  into  the 

outer  wall  of  the  branchial  sac.  At  the  anterior  boundary  of  the  branchial  sac  they  are 
reflected  into  the  outer  or  parietal  layer  of  the  lateral  atrium. 

The  facts  which  I  have  detailed  *  are  exceedingly  important  for  the  comprehension  of 
Ascidian  structure  in  general.  Prom  its  mode  of  development,  it  is  perfectly  obvious  that 

the  inner  wall  of  the  branchial  sac  of  Fyrosoma  is  not  composed  of  tentacles  which  have 

coalesced,  but  that  it  is,  originally,  a  simple  imperforate  dilatation  of  the  pharyngeal  por- 
tion of  the  alimentary  canal.  The  development  of  the  atrium  adds  a  second  or  outer  wall 

to  this  dilatation ;  and  when,  by  the  formation  of  this  double  wall,  the  branchial  sac  is 

constituted,  the  stigmata  make  their  appearance  in  its  parietes — the  atrial  and  the  pha- 
ryngeal walls  becoming  united  around  the  margins  of  each  stigma. 

When  a  bud  has  attained  a  length  of  between  iVth  and  ̂ -th  of  an  inch,  the  narrow 

neck  connecting  it  with  the  peduncle  is  obliterated,  and  it  lies  free  in  the  general  test 

of  the  parent  ascidiarium.  It  next  elongates  until  its  oral  and  atrial  apertures  are  placed 

in  connexion  with  the  exterior  and  the  cloaca  respectively  (the  latter  connexion  appear- 
to  be  effected  first),  and  then  it  increases  in  depth  until  it  acquires  the  appearance  of 

the  adult.  Before  it  is  detached,  however,  the  portion  of  the  peduncle  nearest  it 
and  assumes  the  shape  of  a  new  bud ;  so  that  the  proximal  end  of  the  peduncle  now 
passes  into  a  small  bud  with  whose  apex  a  larger  one  is  connected  (fig.  22).  And  I 

suspect  that  this  process  is  repeated  as  long  as  there  is  any  reserve  of  generative  blas- 
tema in  the  parental  organism.  I  have,  however,  never  actually  seen  more  than  two 

buds  thus  connected  together.  As  the  buds  are  all  developed  from  the  hajmal  region  of  the 

pre-existing  ascidiozooids,  it  follows  that  the  new  ascidiozooids  formed  by  gemmation  must 
at  first  be  thrust  among  the  old  ones,  towards  the  apical  end  of  the  ascidiarium. 

So  much  in  elucidation  of  the  mode  in  which  the  buds  attain  the  form  and  general 

arrangement  of  organs  characteristic  of  the  adult.  I  now  proceed  to  speak  of  such  among 
the  minor  changes  which  these  organs  undergo  as  call  for  particular  remark. 

*  The  accurate  Krohn,  in  his  account  of  the  development  of  Phallusia  (Miiller's  "  Archiv,"  1852),  was  the  first  to 
note  the  separate  origin  and  subsequent  confluence  of  the  lateral  atria.  In  this  genus,  however,  each  lateral  atrium 
has,  at  first,  a  distinct  external  aperture. 
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Of  the  outer  tunic  all  that  requires  to  be  said  is,  that  it  becomes  relatively  thinner  as 

development  goes  on.  In  buds  which  are  situated  within  a  certain  distance  of  the  open 

end  of  the  ascidiarium,  and  which  have  attained  a  length  of  p^-tli  of  an  inch  (fig.  21),  the 

outer  tunic  of  the  neural  wall  of  the  atrium  is  raised  into  a  slight  rounded  projection  (r  *), 
and  in  older  buds  (fig.  25)  this  gradually  elongates,  and  extending  towards  the  open  end 

of  the  ascidiarium,  and  finally  into  the  lip  of  the  cloacal  aperture,  becomes  converted  into 
one  of  the  stolons  of  the  test. 

The  atrial  muscular  bands  are  visible  in  buds  not  more  than  ̂ .th  of  an  inch  in  length 

(fig.  23)  ;  the  pharyngeal  muscular  bands,  only  in  more  advanced  zooids. 

The  tentacular  fringe  appears  first  as  an  inward  thickening  of  the  parietes  of  the 

mouth.  The  haemal  tentacle  is  markedly  the  longer,  even  in  such  buds  as  that  represented 

in  fig.  24.  The  ganglion  is  discernible  in  buds  /0th  of  an  inch  long  (fig.  20)  as  an 

opake  oval  mass  situated  between  the  peduncle  and  the  oral  end  of  the  bud,  and  very 

much  larger  in  proportion  to  the  rest  of  the  organism  than  afterwards.  The  ciliated  sac 

appears  as  a  short  caecal  diverticulum  of  the  pharyngeal  cavity,  connected  with  the  anterior 

and  haemal  side  of  the  ganglion. 

A  most  curious  structure  is  visible  in  buds  y^-th  of  an  inch  long,  and  remains  obvious 

until  they  have  attained  a  length  of  -^th  of  an  inch  or  thereabouts.  For  want  of  a  better 

name,  I  will  term  this  the  '  diapharyngeal  band.'  In  the  section,  fig  21,  its  upper  part  is 

visible,  passing  obliquely  downwards  and  backwards  from  between  the  two  middle  bands 

of  the  endostyle;  while,  in  figs.  22  &  23,  its  lower  extremity  is  seen  to  end  in  the  pha- 

ynx,  immediately  over  the  posterior  moiety  of  the  ganglion.  The  diapharyngeal  band  is 

hollow,  and  effects  a  communication  between  the  haemal  and  neural  sinuses;  and  if,  as  is 

possible,  the  heart  of  the  bud  has  at  this  period  but  little  functional  activity,  the  ex- 

istence of  this  direct  channel  may  facilitate  the  circulation  of  the  blood.  However  this 

may  be,  this  structure  becomes  longer  and  thinner  as  the  development  of  the  bud  advances ; 

i 

and  all  that  remains  of  it,  in  buds  ̂ th  of  an  inch  long  (fig.  24),  is  a  small  tubercle  which 

lies  over  the  posterior  part  of  the  ganglion.     Eventually  even  this  disappears. 

I  have  already  spoken  of  the  origin  of  the  branchial  stigmata.  Fig.  21  represents  an 

accidental,  but  very  fortunate,  longitudinal  section  of  a  bud  -^-th  of  an  inch  long;  the 

razor  having  passed  rather  to  the  right  of  the  middle  line  above,  rather  to  the  left  below. 

As  it  is  seen  from  the  right  side,  the  inner  surface  of  the  left  wall  of  the  branehial  sae  is 

exposed  to  view.  Of  the  eleven  stigmata,  those  in  the  middle  are  the  longest  and  most 

oval,  those  at  the  two  ends  of  the  series  shortest  and  most  rounded.  They  look  clear  in 

the  centre,  but  on  careful  examination  they  are  seen  to  be  closed,  the  sheet  of  indifferent 

tissue  which  forms  the  innermost  wall  of  the  pharynx  being  continued  over  them.  I  am 

strongly  inclined  to  think  that  it  is  this  sheet  of  indifferent  tissue  which  gives  rise  to  the 

longitudinal  branchial  bars,  for  in  more  advanced  buds  (fig.  22),  in  which  the  median 

stigmata  have  undergone  much  elongation,  the  same  layer  is  continued  over  their  haemal 

and  neural  ends,  while  it  has  disappeared  in  the  interval,  except  along  three  longitudinal 

lines,  where  it  evidently  forms  the  foundatiom  of  as  many  longitudinal  branchial  bars. 

In  the  more  advanced  stages,  new  stigmata  are  added  to  the  anterior  and  posterior  ends VOL.  XXIII. 
2 
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of  the  series.     Those  already  formed  elongate,  and  new  longitudinal  hars  are  added,  until 

the  walls  of  the  branchial  sac  assume  their  perfect  form*. 

As  I  have  explained,  the  sac-like  alimentary  tract  originally  ends  in  a  conical  point  at 

that  extremity  which  is  opposite  its  oral  end ;  and  this  cone  is  connected  with  the  external 

tunic.  In  subsequent  stages  the  cone  remains  distinct,  being  directed  at  an  obtuse  angle 

to  the  rest  of  the  hsemal  wall  of  the  pharynx,  while  the  cellular  bands  which  eventually 

render  the  endostyle  so  conspicuous,  cease  at  its  base.  It,  at  first,  communicates  by  its 

widely  open  base  with  the  pharyngeal  or  branchial  cavity ;  but  as  development  proceeds, 

it  becomes  narrower,  in  proportion  to  the  endostyle,  and  at  length  is  represented  by  that 

slender  backward  prolongation  of  the  endostyle  or  'endostylic  cone'  described  at  the 
commencement  of  this  memoir  and  represented  in  fig.  14. 

The  languets  do  not  appear  till  development  has  advanced  a  long  way ;  in  fact,  in  the 

very  young  buds  there  is  no  room  for  them,  as  almost  all  the  space  between  the  place  of  the 

commencement  of  the  oesophagus  and  the  place  of  the  ganglion,  is  occupied  by  the  aperture 

of  communication  between  the  prolongation  of  the  endostylic  cone  and  the  pharynx.  As 

growth  proceeds,  the  distance  between  the  ganglion  and  the  oesophageal  aperture  gradu- 

ally increases,  both  absolutely  and  relatively,  and  in  buds  -g^th  of  an  inch  long,  one  or  two 

small  tubercles  are  visible,  projecting  from  the  hypopharyngeal  band,  between  the  oeso- 

phageal aperture  and  that  of  the  canal  which  traverses  the  prolongation  of  the  endostylic 

cone.  These  gradually  increase  in  number,  elongate,  and  assume  their  adult  shape  and 
size  (figs.  24,  25). 

The  figures  will  sufficiently  explain  the  further  changes  of  form  undergone  by  the 

gastro- intestinal  portion  of  the  alimentary  canal. 

The  hepatic  tubular  system  makes  its  appearance  in  such  buds  as  that  represented  in 

fig.  22,  as  a  minute  diverticulum  of  the  stomach,  which  elongates,  applies  itself  to  the 

intestine  and  ramifies  over  it.  Krohn  (I.  c.  p.  331)  saw  it  originate  in  a  similar  manner 
in  P  hall  us  ia. 

The  heart,  similar  to  that  of  the  adult  in  form  and  texture,  is  distinctly  discernible  in 

buds  not  more  than  ̂ jth  of  an  inch  long,  attached,  in  its  ordinary  position,  to  the  wall 

of  the  pharynx,  just  in  front  of  the  bend  of  the  intestine,  between  it  and  the  endostylic 

I  have  not  been  able  to  trace  out  the  first  condition  of  this  organ  and  the  changes 
which  it  undergoes  in  acquiring  the  state  now  described. 

cone. 

The  renal  organs  are  plainly  visible  in  buds  not  more  than  -^th  of  an  inch  long  as 

aggregations  of  clear,  round,  almost  colourless  corpuscles,  between  the  atrial  and  the  outer 
tunic. 

In  describing  the  first  stage  of  the  bud  (fig.  14),  I  have  spoken  of  a  thin  layer  of  in- 

different tissue  which  passed  from  the  end  of  the  endostylic  cone,  or  prolongation,  into  the 
generative  blastema.     In  more  advanced  stages,  this  tissue  forms  a  sort  of  hood 

und 

Krohn  (I.  e.  pp.  324  and  327)  states  that  the  stigmata  of  the  embryo  Phallusia  make  their  appearance  as  roi 

apertures  ;  but  he  affirms  that  new  ones  are  added,  not  only  in  front  and  behind,  but  in  the  neural  and  haemal  sic  es of  the  first  formed  series. 
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end  of  the  saccular  rudiment  of  the  alimentary  tract  (figs.  15  and  16),  and  seems  to  be  the 

means  of  connecting  the  end  of  that  sac  with  the  external  tunic. 

After  a  time,  however,  a  clear  space  appears  around  the  apex  of  the  sac,  and  separates 

this  connecting  mass  from  the  rest,  which  now,  consequently,  appears  as  a  broad  zone  (a) 

surrounding  the  sac  below  its  apex,  but  above  the  uppermost  of  the  branchial  stigmata 

(fig.  19).  This  zone  remains  as  a  broad,  thickish  girdle  of  indifferent  tissue,  closely  con- 

nected with  the  outer  tunic  externally  and  in  front,  and  with  the  generative  blastema 

behind,  in  buds  of  ̂ jth— , ̂-th  of  an  inch  long  (figs.  21  and  22) ;  but  in  larger  zooids  its 

tissue  has  undergone  a  great  change,  and  it  has  become  a  transparent  mass,  through 

which  ramified  corpuscles,  like  connective-tissue  corpuscles,  appear  scattered  (fig.  23).  In 

this  condition  it  is  exactly  analogous  to  the  structure  termed  elseoblast  in  the  Sa/pcc  by 

Krohn.  Its  bulk  is  now  equal  to  a  fifth  or  a  sixth  of  that  of  the  entire  bud,  but  in  subse- 

quent stages  (figs.  24,  25)  it  diminishes  both  absolutely  and  relatively  in  size  and  eventu- 
ally it  disappears. 

In  buds  -5Vh  of  an  inch  in  diameter,  the  generative  blastema  remains  in  its  primitive 

condition,  except  that  it  and  the  ovisac  it  contains,  have  increased  in  size.  Its  anterior 

pointed  end  is  closely  juxtaposed  to  the  endostylic  cone.  In  the  zooid  represented  in 

fig.  23,  which  measured  -3Vth  of  an  inch  in  length,  the  generative  blastema  has  become 

divided  into  two  parts,  the  smaller  of  which  remains  in  close  apposition  to  the  endo- 

stylic  cone,  while  the  larger,  retaining  its  connexion  with  the  posterior  and  upper  wall 

of  the  mid-atrium,  becomes  widely  separated  from  the  other.  The  interval  between  the 

two  is  occupied  by  the  elseoblast.  Even  before  the  separation  has  taken  place,  the  larger 

portion  has  become  distinctly  differentiated  into  two  parts,  the  ovisac,  on  the  left,  sepa- 

rating itself  from  a  rounded  mass  of  indifferent  tissue,  on  the  right.  This  last  is  the 

rudiment  of  the  testis.  Erom  rounded,  it  becomes  pyriform,  the  narrowed  neck  of  t
he 

pear  remaining  in  connexion  with  the  atrial  wall,  and  eventually  becoming  metamorp
hosed 

into  the  vas  deferens,  while  the  broad  end  increases  in  size,  and  is  directed  more 
 forwards 

well  as  upwards 

In  a  bud  tUu  of  an  inch  long  (fig.  24)  the  testis th  of  an  inch  in  len 

while  its  broad  end  is  above  ̂ oth  of  an  inch  thick.    The  apex  of  the  vas  deferens  already 

pushes  a  little  eminence  of  the  atrial  tunic  before  it. 

In  a  young  ascidiozooid,  somewhat  more  advanced  than  that
  represented  in  fig  25, 

the  vas  deferens  is  ̂ th  of  an  inch  in  length,  and  is  of  nearly  e
ven  diameter  throughout 

except  at  its  upper  end,  where  it  is  slightly  dilated  and  plainl
y  hollow.  It  is  connected 

with  the  posterior  part  of  the  terminal  enlargement,  which  is  nearl
y  too^  of  an  inch 

thick,  and  is  divided  into  three  short  lobes,  each  about  jh>^  °f  an  mch  "?*•
  Llke„ 

the  previously  existing  pyriform  enlargement,  these  rudimenta
ry  caeca  are  solid  masses  of 

indifferent  tissue.     Traces  of  a  distinct  membrana  propria  are
  discernible  around  each 

In  still  larger  ascidiozooids  the  number  of  caeca  increases
,  and  the  whole  organ im.     ̂   „„*„.  ̂ & 

becomes  larger,  until  it  assumes  its  adult  form ;  and  it  is  only  when 
 nearlj 

dition,that  spermatozoa  are  visible  in  the  vas  deferens  and  the
  adjacent  parts  of  the  caeca. 

The  development  of  the  ovisac  will  be  described  below.     
At  first  both  the  testis  and 

2g2 
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the  ovisac  have  ample  room  within  the  sinus  of  the  zooid  in  which  they  are  lodged ;  but 

as  they  increase  in  size,  the  duct  of  the  ovisac  extending  towards  the  neural  side  and  for- 
wards, and  the  duct  of  the  testis  extending  towards  the  neural  side  and  backwards,  push 

the  atrial  tunic  before  them,  so  that  their  openings  are  eventually  situated  on  slight 

papillary  elevations.  The  principal  portions  of  the  two  organs,  on  the  other  hand,  con- 

sisting of  the  sac  of  the  ovisac  and  the  caeca  of  the  testis,  as  they  enlarge,  pass  into  cham- 
bers in  the  test,  which  are  formed  for  them  by  the  recession  of  the  outer  tunic,  and 

whose  cavities,  consequently,  communicate  freely  with  the  haemal  blood-sinuses. 

With  respect  to  that  part  of  the  generative  blastema  which  remains  in  connexion  with 

the  endostylic  cone,  one  of  its  endoplasts  or  nuclei  soon  acquires  a  larger  size,  and 

becomes  surrounded  by  a  clear  space,  thus  giving  rise  to  a  new  germinal  vesicle  and 

spot,  round  which  will  eventually  be  formed  the  solitary  ovum  and  ovisac  of  a  new  bud, 

developed  from  the  zooid,  whose  origin  has  just  been  traced,  in  exactly  the  same  way  as 
itself  has  arisen. 

Thus,  if  we  start  with  a  single  ascidiozooid,  it  may  give  rise,  to  all  appearance,  to  an 

indefinite  succession  of  buds,  by  successive  enlargements  and  detachments  of  the  end 

of  the  peduncle  of  the  first ;  and  each  bud  thus  developed  carries  within  itself,  in  its 

generative  blastema  and  endostylic  cone,  provision  for  an  indefinite  succession  of  other 

buds.  It  must  be  recollected,  however,  that  while  the  tissue  of  the  rudiments  of  the 

alimentary  and  reproductive  systems  of  each  bud  is  directly  descended,  with  compara- 
tively little  alteration,  from  the  blastoderm  of  the  embryo  Pyrosoma,  yet  this  tissue 

cannot  be  said  to  be  embryonic ;  the  tissue  of  the  endostylic  cone  being  considerably 

differentiated,  while  the  outer  tunic  of  each  bud  is  derived  from  the  still  more  modified 

outer  tunic  of  the  parent  ascidiozooid.  These  facts,  therefore,  lend  no  countenance  to  the 

doctrine,  whose  fallacy  I  have  demonstrated  in  a  previous  memoir,  that  budding  depends 
on  a  retention  of  the  primitive  tissue  of  the  germ  in  any  part. 

§  4.  The  Gamogeuesis,  or  Sexual  Development,  of  Pyrosoma  giganteum  (Plate  XXXI.). 

It  will  conduce  to  intelligibility,  if  the  somewhat  complex  history  of  this  process  is 

divided  into  stages,  characterized  partly  by  the  size  of  the  ovisac,  partly  by  its  structural 
characters.  I  shall  describe,  under  each  stage,  a  specimen  or  specimens,  illustrating  the 
peculiar  features  of  that  stage,  but  it  will  be  understood  that  insensible  gradations  are 

observable  between  the  different  stages  ;  and,  in  order  that  the  whole  process  of  develop- 
ment may  be  viewed  continuously,  it  will  be  advisable  to  consider,  as  the  first  stage,  that 

condition  of  the  ovisac  in  which  it  is  first  recognizable  as  a  completely  distinct  organ,  a 
condition  which  it  attains,  as  I  have  already  stated,  in  buds  such  as  that  figured  in 
PL  XXX.  fig.  23. 

First  Stage.     Ovisacs  less  than  -g^-atli  °f  an  inch  in  diameter  and  without  ducts. 

Pig.  1,  PI.  XXXI. ,  represents  an  ovisac  measuring  ̂ oth  of  an  inch  in  diameter, 
ellipsoidal  in  form,  and  nowhere  presents  any  prolongation  which  can  be  regarded It 

udiment  of  a  duct.     The  wall  of  the  ovisac  is  comparatively  thick,  and  obscurely 
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cellular  in  structure,  but  it  is  devoid  of  any  structureless  investment  or  membrana  propria. 
The  contained  ovum  consists  of  a  solid-looking,  well-defined  germinal  spot  s^th  of  an  inch 
in  diameter,  occupying  the  centre  of  a  germinal  vesicle  -g^th  of  an  inch  in  diameter,  with 

thin  but  well-defined  wall,  and  perfectly  clear The  yelk  is  represented  by 

small  zone  of  structureless,  yellowish  substance,  which  invests  the  germinal  vesicle,  and, 
on  the  one  hand,  passes  into  the  wall  of  the  ovisac,  while,  on  the  other,  it  is  separated 
from  that  wall  by  a  narrow  clear  space. 

Second  Stage.     Ovisacs  less  than  -^th  of  an  inch  in  diameter  and  unimpregnated. 
The  ovisac  represented  in  fig.  2.  exemplifies  this  condition  very  well.     It  has  a  dia- 

Its  form  is  spheroidal,  and  it  is  produced  on  the  side  towards 
meter  of 3 -tk  of  an  inch 

the  atrial  wall  of  the  blood  sinus  in  which  it  lies,  into  a  short  subcylindrical  diverticulum 
which  is  directed  forwards,  and  slightly  towards  the 

al  side  of ascidiozooid 
which  it  lies This  diverticulum,  or  rudimentary  duct 4 of  an  inch  in  len 

and  its  slightly  narrowed  anterior  extremity  passes  into  the  atrial  tunic.  At  its  opposite 
end,  where  it  becomes  continuous  with  the  ovisac,  it  measures  aroth  of  an  inch  in  dia- 

meter. At  this  extremity,  the  cavity  of  the  duct  is  in  free  communication  with  that  of  the 
ovisac,  but  at  a  little  more  than  half  way  towards  the  opposite  end,  or  in  other  words 
towards  the  atrium,  the  cavitv  ceases,  the  termination  of  the  duct  appearing  to  be  a  solid cellular mass.     In  this  condition,  therefore,  there  would  appear  to  be 
between  the  interior  of  the  ovisac  and  the  atrial  cavity 
The  wall  of  the  ovisac  exhibits  no  distinct  membrana  propria,  but  is  composed  of  a 

single  layer  of  flattened  corpuscles,  about  5  J0  0  th  of  an  inch  in  diameter,  imbedded  in,  and 
connected  together  by,  a  structureless  substance.  The  wall  of  the  duct  is  similarly  com- 

posed, but  its  haemal  is  much  thicker  than  its  neural  wall.     In  the  cavity  of  the  duct othin 
5 clear  fluid discernible,  and  the  same  fluid  seems  to  fill  the  interval 

observable  on  one  side,  between  the  wall  of  the  ovisac  and  the  ovum. 

The  latter  consists  of  a  very  finely  granular,  spheroidal  vitelline  mass  ^J-g-th  of  an  inch 
m  diameter,  within  which  lies  a  germinal  vesicle  Cbiirth)  with  perfectly  clear  contents, 

inclosing  an  opake,  spheroidal,  germinal  spot  (rAa th) .     The  yelk  is  in  close  contact  with 
the  inner  side  of  the  anterior  wall  of  the the  germinal  vesicle  is  close 

face  at  the  same  point,  and  the  germinal  spot  is  applied  to  the  inner  surface  of  the  ant 
rior  wall  of  the  vesicle,  so  that  it  is  as  near  as  possible  to  the  wall  of  the  ovisac. 

I  have  not  been  able  to  discover  a  trace  of  a  vitelline  membrane  in  ova  in  this  stag 

It  may  be  doubtful  whether  the  space  between  the  wrall  of  the  ovisac  and  the  ovum  is 
an  artificial  product.      My  observations  upon  the  ovisacs  of  a  fresh  Pyn 

natural 

(Phil.  Trans.  1851)  lead  me  to  adopt  the  latter  hypothesis 
Third  Sta 

Se- 

Ovis 
tcs  under  jitjth  of  an  inch  in  diameter  and  in  process  of  impregnation. 

(PI.  XXX.  figs.  3,  4,  and  8*.) 

Of  the  two  specimens  in  this  stage  which  I  have  figured,  the  larger  (fig.  3)  is  rather 
the  less  advanced.     Its  duct  is  longer  than  the  diameter  of  the  ovisac,  and  is  not  only 
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hollow  throughout  its  whole  length,  but,  at  its  anterior  end,  opens  into  the  atr
ium 

with  which,  therefore,  its  cavity  is  in  free  communication.     Whether  a  similar 
nexion 

obtains  between  the  cavity   of  the  ovisac    and  that   of  the   duct,  or  not,   I 

cannot  certainly  say.     A  marked  constriction  is  generally  observable   at  the  point  of 

junction  between  the  duct  and  the  ovisac,  corresponding  to  an  inwardly  projecting  lip 

which  greatly  narrows  the  apparent  aperture  of  communication  (fig.  4) ;  and  in  some 

cases,  the  cellular  wall  of  the  lip  appeared  to  have  grown  out,  in  such  a  manner  as  still 

further  to  diminish  that  aperture ;  but  I  have  been  unable,  in  any  one  instance,  fully  to 

assure  myself  of  the  closure  of  the  passage.  If,  however,  as  I  have  reason  to  believe,  the 

vitellus,  in  the  fresh  state,  completely  fills  the  ovisac,  the  aperture  will  be  effectually  closed 

by  its  means. 

*  The  ovum  in  the  ovisac  represented  in  fig.  3,  measures  rh^d  of  an  incn  in  diameter, 
that  in  fisr.  4,  -rfnth.     In  each  case  the  vitellus  is  somewhat  more  opake  than  in  the  pre- 6-   -c»   210 

vious  stages ;  but,  as  before,  I  have  been  unable  to  find  any  vitelline  membrane,  even 

when,  as  in  fig.  8*,  the  ovum  has  been  turned  out  of  the  ovisac.  But  I  have  constantly 

observed  that  while  the  greater  part  of  the  circumference  of  the  yelk  exhibits  a  well-defined 

dark  contour,  that  portion  which  is  away  from  the  side  on  which  the  germinal  vesicle  lies, 

has  a  faint,  hazy  outline,  as  if  it  were  undergoing  solution.  This  appearance  is  well 

shown  in  figs.  4  and  8  *,  and  it  is  worth  recollecting 
fate  of  the  yelk 

with  the  subsequent 

In  both  the  ova  represented  in  figs.  3  and  4,  the  germinal  vesicle  measures  -^th  of  an 

inch  in  diameter,  and  its  contents  are,  as  before,  perfectly  clear.  A  change  of  figure  has 

accompanied  its  increase  in  size,  for  it  is  now  oval,  its  long  diameter  being  more  or  less 

perpendicular  to  the  direction  of  the  duct.  Furthermore,  it  is  situated  at  the  surface  of 

the  ovum,  at  a  point  close  to,  but  on  one  side  of,  the  aperture  of  the  duct ;  and  that  face 
which  is  nearest  the  surface  of  the  vitellus  is  not  unfrequently  flattened. 

The  germinal  spot  retains  its  previous  size  (tAo")  and  appearance.  One  or  two 

minute  clear  spaces  are  to  be  seen  in  it,  occasionally,  in  this  and  in  other  stages,  but  l 
suspect  they  are  accidental. 

In  the  specimen  represented  in  fig.  3,  the  duct  appears  to  contain  only  a  clear  fluid 

as  before,  except  that  a  few  indistinct  striae  are  visible  towards  its  upper  end.    One 

would  hardly  know  what  to  make  of  them,  if  it  were  not  for  the  circumstance,  that 

bundle  of  minute  filaments,  a  few  of  which  would  readily  give  rise  to  the  striation  m 

question,  hangs  from  the  mouth  of  the  duct.     The  filaments  are  sticking  in  its  atria 
aperture  by  one  end,  while  the  remainder  of  their  length  protrudes. 

The  filaments  are  exceedingly  delicate,  and  so  entangled  that  their  individual  dimen- 
sions cannot  be  estimated.     The  whole  bundle,  however,  measures  about  430th  of  an  men 

length.     The  ends  of  the  filaments  inserted  into  the  aperture  are  thickened,  and  more  or 

less  rod-like.     In  a  slightly  larger  ovisac  (fig.  4)  no  such  filaments  are  visible  about  the 

mouth  of  the  duct,  but  its  upper  dilated  end  contains  a  conical  plug,  composed  of  pre- 

cisely similar  bodies,  and  a  similar  plug  occupied  a  corresponding  position  in  every  0 

ovisac,  in  this  stasre.  which  I  have  examined.     If  the  ovisac  is  not  disposed  in  such  a 
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manner,  that  the  plane  of  the  constricted  junction  between  the  duct  and  the  ovisac  is 
perpendicular  to  the  stage  of  the  microscope,  so  as  to  afford  a  true  profile  view,  the  broad 
end  of  the  plug  will  appear  to  be  in  direct  contact  with  the  vitellus,  close  to  the  germinal 
vesicle.  But  I  have  never  met  with  any  such  absolute  contact  in  a  true  profile  view. 
On  the  contrary,  in  such  a  view,  the  end  of  the  plug  appears  to  be  jammed  in  the  upper 
aperture  of  the  duct,  and  there  is  a  small  interval  between  it  and  the  surface  of  the 
vitellus. 

But  it  must  be  remembered  that  (as  I  have  already  pointed  out)  in  the  fresh  state,  the 

vitellus,  in  all  probability,  occupies  the  whole  cavity  of  the  ovisac,  and  itself  stops  the 
upper  aperture  of  the  duct ;  and,  if  this  be  the  case,  it  is  exceedingly  likely  that  the  slight 

separation  between  the  yelk  and  the  plug  of  filaments  is  a  post-mortem  change.  At  any 
rate  no  filaments  are  ever  discoverable  in  the  cavity  of  the  ovisac,  and  as  I  have  been 

able  to  find  no  complete  diaphragm  across  the  upper  aperture  of  the  duct,  there  seems  to 

be  no  reason  for  their  absence,  unless  we  suppose  that  the  vitellus  itself  bars  their 

entrance.     But  in  this  case  the  plug  and  the  vitellus  must  come  into  direct  contact. 

This  point  is  of  great  importance,  because  there  can  be  no  doubt  that  the  filaments  in 

question  are  spermatozoa.  The  *  plug,'  and  the  contents  of  the  vas  deferens  of  the  testis 
are  precisely  similar  in  appearance.  The  plug  is  not  visible  before  the  atrial  end  of  the 

duct  is  open,  thus  providing  free  access  for  spermatozoa  floating  in  the  atrium.  As  there 

are  no  cilia  on  the  inner  surface  of  the  duct,  it  seems  impossible  to  account  for  the  pre- 
sence of  the  dense  mass  of  filaments  within  it,  except  on  the  supposition  that  they  have 

an  inherent  propulsive  power ;  and  the  only  free,  filamentous  bodies  possessed  of  such  a 

power  we  know  of,  in  the  animal  economy,  are  spermatozoa. 

Furthermore,  in  my  former  memoir  on  Pyrosoma  (I.  c.  p.  584),  I  have  recorded  the 
following  observation : 

"  In  young  specimens,  when  the  ovum  is  small  and  the  yelk  pale,  this  gubernaculum 

[the  duct]  frequently  appears  to  be  solid  ;  but  in  fully  grown  specimens,  when  the  ovum 

[ovisac]  has  its  full  size,  and  the  yelk  is  dark  and  granulous,  it  presents  the  appearance 

of  a  wide  tube,  especially  at  its  upper  part.  And  here,  there  was  frequently  an  appear- 

ance of  dark  striae  and  moving  granules,  prompting  the  belief  that  spermatozoa  had 

travelled  thus  far.  In  one  instance  the  sac  of  the  ovum  was  empty,  and  the  guber- 

naculum or  duct  widely  distended ;  the  appearance  of  spermatozoa  in  the  duct  was  here 

very  strong.     (Pig.  5.)" 

I  entertain  no  doubt,  then,  that  the  specimens  described  exhibit  the  process  of  impreg- 

nation in  Pyrosoma ;  that  the  spermatozoa  make  their  way  up  the  duct  and  come  into 

contact  with  the  surface  of  the  yelk.     Whether  that  reciprocal  action  of  the  spermatozoon 

and  the  ovum,  which  constitutes  the  essence  of  fecundation,  takes  place  immediately 

occurrence  of  this  contact,  I  cannot  pretend  to  say  with  certainty,  but  I  doubt  it ; 

will  be  seen,  though  very  remarkable  changes  take  place  shortly  after  impregnatior 

they  are  not  those  which  in  other  animals  follow  upon  fecundation. 

It  is  not  a  little  singular  that,  in  consequence  of  the  immature  condition  of  the  testi 

°f  zooids  whose  ovisacs  are  in  the  stage  under  consideration  (Pyrosoma  resembling  Sa/p 

for 
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in  the  much  more  rapid  advance  towards  maturity  of  the  female,  than  of  the  male,  organ,  in 
each  zooid),  the  spermatozoa  which  effect  impregnation  must  be  derived  from  another  zooid 

if  not  from  another  ascidiarium.  The  latter  alternative  is  not  so  improbable  as  it  looks  at 

first  sight,  if  we  consider  that  a  current  constantly  sets  through  the  body  of  each  zooid  from 
the  oral  to  the  atrial  aperture,  and  so  out  at  the  cloaca.  Hence,  the  spermatozoa  which 
are  poured  by  the  vas  deferens  of  any  given  zooid,  in  which  the  testis  has  attained  its  full 

development,  into  its  atrium,  must  be  almost  immediately  carried  into  the  cloaca ;  and  as 

a  powerful  current  is  setting  into  the  cloaca  from  every  other  zooid,  it  does  not  seem 

possible  that  the  spermatozoa  should  make  their  way  into  any  one  of  these  zooids  against 
it.  But  on  the  other  hand,  as  the  Pyrosomata  live  in  great  troops,  the  spermatozoa  cast 
out  of  the  cloaca  of  any  one  Pyrosoma  may  very  readily  be  taken  in  by  the  oral  aperture 
of  another,  and  passing  with  the  current  through  the  branchial  stigmata  into  the  atrium, 
may  easily  reach  the  aperture  of  the  oviduct. 

If  this  reasoning  is  valid,  Pyrosoma  affords  a  curious  illustration  of  Mr.  Darwin's  doc- 
rine  of  the  rarity  of  self-fertilization  even  among  hermaphrodite  animals. 

Fourth  Stage.     Ovisacs  from  To^th  to  ̂ th  of  an  inch  in  diameter,  in  which  the  yelk 

disappears  and  the  germinal  vesicle  becomes  fixed  to  the  wall  of  the  ovisac.    Pigs. 
6— 6a. 

Figure  5  represents  an  ovisac  -g^-th  of  an  inch  in  diameter,  and  fig.  6  another  of  y^th  of 
an  inch.  The  first  thing  to  be  observed  about  these  ovisacs  is,  that  they  have  increased 

in  dimensions  disproportionately  to  their  ducts ;  for  while,  in  the  preceding  stage,  the 
duct  is  longer  than  the  transverse  diameter  of  the  ovisac,  in  the  present  stage,  it,  at  first, 

hardly  equals,  and  subsequently  remains  much  shorter  than,  that  diameter.  The  duct, 

in  fact,  does  not  attain  a  greater  length  than  Tsotnof  an  inch,  and  in  the  larger  examples 

of  this  stage  it  appears  shrunken  and  withered.  The  spermatozoa,  however,  are  always 

visible  in  its  upper  dilated  end  (fig.  6  b),  but  sometimes  they  no  longer  form  a  distinct 

bundle,  but  appear  scattered,  and  then  their  rod-like  heads  are  very  distinct. 

In  the  wall  of  the  ovisac  and  of  the  duct,  a  differentiation  has  taken  place  into  an  outer 

structureless  membrana  propria,  and  an  inner  epithelial  layer.  The  latter  is  pale,  the  cor- 

puscles, which  lie  in  the  wall  of  the  ovisac  in  this  as  in  earlier  stages,  appearing  to  be  thin- 
ner and  separated  by  wider  clear  interspaces.  That  change  which  arrests  the  attention  of  the 

observer  most  forcibly,  however,  is  the  entire  absence  in  the  present,  as  in  all  subsequent 

stages,  of  that  vitelline  mass  which  is  so  conspicuous  in  less  advanced  ovisacs.  As  a  con- 
sequence of  this  disappearance  of  the  yelk,  the  germinal  vesicle  lies  apparently  free  and  bare, 

in  contact  with  one  wall  of  the  ovisac.  There  is  not  the  slightest  difficulty  in  observing 

these  facts,  nor  the  least  ambiguity  about  the  microscopical  appearances ;  but  the  circum- 

stances appeared  so  unprecedented,  that,  when  I  first  became  acquainted  with  them,  I  mis- 
trusted the  obvious  interpretation  of  those  appearances.  However,  I  found,  not  only  that 

the  contour  of  the  yelk  contained  in  the  smaller  ovisacs  was  perfectly  well  defined,  but 

that,  by  careful  manipulation  with  needles,  under  the  simple  microscope,  I  could  turn  out 

the  ovum  entire,  the  vitellus  beins:  so  firm  and  consistent  as  to  retain  its  form  (fig.  8*) ; 
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and  yet  I  could  neither  observe  the  smallest  trace  of  the  yelk  in  entire  ovisacs  in  this 

stage,  nor,  however  carefully  I  opened  them,  discover  any  trace  of  yelk  within  them.  I 

found,  furthermore,  not  only  that,  by  a  little  pains,  I  could  open  the  ovisac  so  as  to  view 

the  germinal  vesicle  from  within  (figs.  6  and  7),  but  that  I  could  evert  it,  turn  it  in  all 

directions,  and  even  detach  it  entirely  :  and  when  I  discovered,  by  these  means,  not  merely 

that  no  vitellus  surrounds  the  germinal  vesicle  in  this  stage,  but  that  it  is  enclosed  and 

held  in  place  by  something  which  is  assuredly  not  vitellus,  I  was  forced  back  into  my 

original  conclusion,  that  in  this  stage  the  vitellus,  as  such,  has  disappeared. 

There  is,  however,  one  suggestion  which  deserves  careful  consideration.  It  may  be 

said,  that  what  I  have  termed  the  germinal  vesicle  (represented  separately  in  figs.  G  a  &  8) 

i  in  fact  the  ovum.  To  meet  this  objection,  I  would  beg  the  reader  to  compare  figs.  8 

and  8* ;  the  former  of  which  represents  the  body  whose  nature  is  in  dispute,  and  the  latter 

an  ovum  which  has  not  reached  its  full  size,  the  two  figures  preserving  the  true  relative 

proportions  of  the  originals.  It  is  at  once  obvious  that  the  circular  solid-lookin 

puscle,  situated  towards  the  upper  end  of  fig.  8,  is  identical  in  all  essential  respects  witli 

the  germinal  spot  of  fig.  8*,  the  only  difference  being  that  it  is  slightly  larger,  measuring 

TsVoth  0f  an  inc}l3  whiie  the  germinal  spot  of  the  entire  ovum  is  about  y^nr.  But  if  this 

corpuscle  represent  the  germinal  spot,  then  the  only  structure  which  corresponds  with 

the  wall  of  the  germinal  vesicle  in  fig.  8*  is  the  structureless,  oval,  membranous  sac, 

wrinkled  on  one  side,  which  encloses  the  germinal  spot  in  fig.  8.  This  sac,  it  must  be 

admitted,  differs  a  good  deal  from  the  germinal  vesicle  of  fig.  8*,  not  only  in  size,  but  in 

form  and  in  contents.    In  the  first  place,  it  is  much  larger,  measuring  g^th  of  an  inch  in 

s 

length,  while  the  germinal  vesicle  of  fig.  8*  is  only  -§ 
oval  and  irregular 

Thus 

one  side ;  and  thirdly  (and  this  is  the  most  important  difference),  it  contains  a  homoge- 

neous yellowish  deposit,  which  is  especially  accumulated  around  the  germinal  spot,  but  is 

absent  under  the  wrinkled  moiety  of  the  vesicle. 

All  doubts  as  to  the  identification  of  the  body  (fig.  8)  with  the  germinal  vesicle  and 

spot  of  fig.  8*,  however,  vanish  when  a  series  of  ovisacs,  intermediate  in  size  between  th
at 

which  yielded  the  ovum,  fig.  8*,  and  that  represented  in  fig.  6,  are  studied. 

fig.  4,  the  unquestionable  germinal  vesicle  is  oval,  and  its  long  diameter  a
mounts 

to  5i-0-th  of  an  inch ;  while  in  the  ovisac  represented  in  fig.  5,  in  which  the  yelk  has 

disappeared,  the  body  in  dispute  is  precisely  similar  to  the  germinal  vesicle  
of  fig.  4, 

except  that  it  is  a  little  more  flattened  and  a  little  longer  (^th).  Its  content
s  are 

quite  clear,  and  its  wall  is  but  very  slightly  corrugated.  But  no  one  can  qu
estion  the 

identity  of  this  body  with  that  represented  in  place  in  fig.  6,  and  separately  magnifi
ed  m 

%.  6«,  which  has  a  long  diameter  of  ̂ iyth  of  an  inch,  whose  walls  are 
 much  wrinkled, 

and  which  contains  a  dense  yellow  deposit. 

I  have  no  hesitation  then  in  regarding  the  body,  fig.  8,  which  a
grees  in  all  essential 

respects  with  that  represented  in  fig.  Qa,  as  the  germinal  vesicle  of  the 
 primitive  ovum, 

stripped  of  its  vitellus.  ,       , 

Though  devoid  of  any  vitelline  investment,  however,  the
  germinal  vesicle  Has  Deen 

neither  free  nor  bare,  in  any  ovisac  which  I  have  examined.     It  is  alway
s  seen  to  occupy 

inner  face  of  the  ovisac,  a  little  behind  and  to  the  
right  of  the  upper ie  spot  of  the 

vol.  XXIII. 
2 
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aperture  of  the  duct ;  and  when  the  ovisac  is  opened,  the  germinal  vesicle  is  found  to 

adhere  to  this  point  with  considerable  tenacity.  It  is,  in  fact,  held  in  place  by  a  conti- 

nuation of  the  epithelial  lining,  which  lies  between  it  and  the  cavity  of  the  ovisac — the 

germinal  vesicle  being  now  situated  between  the  epithelium  and  the  membrana  propria, 

so  that  while  its  outer  face  is  covered  by  the  latter  its  inner  face  is  invested  by  the 

former.  All  this  will  be  rendered  easily  intelligible  by  examining  the  profile  views  (fig.  6 

and  6a),  and  the  view  from  within  (fig.  7),  of  the  germinal  vesicle  in  situ. 

But  it  has  been  seen  that  the  ovum,  containing  the  germinal  vesicle,  originally  lay 

inside  the  wall  of  the  ovisac,  which  has  become  metamorphosed  into  the  epithelium,  and 

hence  it  follows  that  the  germinal  vesicle,  after  losing  its  yelk,  must  pass  through  the 

epithelium  of  the  ovisac.  It  will  be  recollected  that  the  mammalian  ovum  becomes  simi- 

larly related  to  the  epithelium  of  the  Graafian  follicle,  and  that  the  germinal  vesicle  of 

the  bird's  egg  in  like  manner  passes  into  and  through  the  peripheral  layer  of  its  yelk. 
Throughout  the  present  stage  there  is  not  the  least  difficulty  in  observing  the  germinal 

vesicle  and  its  spot  in  the  uninjured  ovisac.  The  spot,  in  fact,  is  particularly  well-defined, 
and  immediately  strikes  the  eye  when  even  a  low  magnifying  power  is  used.  But,  with 

such  a  power  (say  200  diameters),  it  is  easy  to  fall  into  error  as  to  the  shape  of  the 

germinal  vesicle.  It  constantly  appears  to  be  hemispherical,  the  truncated  side  bein 

that  which  is  turned  away  from  the  upper  aperture  of  the  duct.  This  appearance  arises 

from  the  fact  that,  with  such  a  power,  one  sees  the  contents  and  not  the  wall  of  the 

erminal  vesicle,  and  as  the  yellow  deposit  fills  only  that  moiety  which  lies  nearer  the 

upper  aperture  of  the  duct,  it  appears  like  a  semicircular  cake.  Under  a  higher  power 

(500  diameters)  the  wrinkled*  membrane  of  the  other  moiety  of  the  vesicle  is  always 
readily  discernible. 

Fifth  Stage.     Ovisacs  between  -^th  and-j^th  of  an  inch  in  diameter,  in  tohich  the  germinal 
spot  disappears,  and  a  number  of  minute  granules  take  its  place. 

The  germinal  vesicle,  held  in  place  on  the  neural  wall  of  the  ovisac,  immediately  behind 
and  rather  to  the  right  of  the  upper  aperture  of  the  duct,  in  the  manner  which  has  just 

been  described,  next  undergoes  changes  of  very  great  interest  and  importance.  I  have 
devoted  a  very  great  deal  of  time  and  patience  to  the  analysis  of  these  changes,  but  it  is 
only  recently  that  I  have  felt  satisfied  with  the  results  of  my  investigations  ;  and  I  must 
warn  any  one  who  is  disposed  to  repeat  these  observations,  that  while  everything  which 
I  have  described  up  to  the  present  moment  may  be  demonstrated  with  the  utmost 
readiness  in  almost  any  thin  vertical  section  of  the  ascidiarium,  the  conditions  of  the 

germinal  vesicle  which  I  am  about  to  describe  occur  but  very  rarely,  and  require  the  aid 

of  high  powers  of  a  thoroughly  good  microscope  for  their  complete  elucidation.  Out  of 
a  vast  number  of  preparations  which  I  have  made,  at  intervals,  during  the  last  twelve 
months,  not  more  than  eight  or  nine  have  exhibited  the  exact  features  of  which  I  am  about 
to  give  an  account. 

The  germinal  vesicle  represented  in  fig.  8a, '  belongs,  strictly  speaking,  to  the  preceding 
*  The  fact  that  the  Pyrosoma  observed  by  me  had  been  preserved  in  spirit  should  always  be  recollected.  It  is 

highly  possible  that  the  wrinklings  are  artificial. 

-> 
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stage.  But  it  differs  from  the  characteristic  germinal  vesicles  of  that  stage,  in  that  its 
spot  has  lost  its  solid,  opake  aspect  and  has  apparently  become  a  vesicle  with  a  thin, 

sharply-defined  wall,  but  so  pale  that  under  a  low  power  it  would  readily  escape  notice. 
Its  diameter  is  roVoth  of  an  inch.     The  vesicle  itself  measures  Troth,  it  is  much  flattened. 

and  its  contents  are  somewhat  paler  than  before.  I  have  described  this  germinal  vesicle 
here,  because  I  believe  that  it  is  in  that  condition  which  constitutes  the  transition  from 

the  typical  form  of  the  last  to  the  typical  form  of  the  present  stage.  As  this  last  is  of  very 
great  importance,  I  will  note  down  the  appearances  presented  to  me  by  several  germinal 
vesicles  which  exhibit  it. 

If  I  examine  a  slide,  at  present  under  my  microscope,  I  observe,  under  a  low  power,  in 

one  place,  an  ovisac  belonging  to  the  fourth  stage.  The  germinal  vesicle,  with  its  yellow 

contents,  is  very  obvious,  and  the  round,  sharply-defined  germinal  spot  strikes  the  eye  at 
once.  If  I  now  move  the  slide  a  little  way,  I  bring  into  view  a  large  ovisac  about  -fond 
of  an  inch  in  diameter.  In  this,  it  is  only  with  difficulty  that  I  can  trace  the  outline  of 

the  germinal  vesicle,  and  nothing  is  to  be  seen  of  the  germinal  spot.  This  indistinctness 

of  the  germinal  vesicle  does  not  arise  from  want  of  size  or  clear  definition ;  for,  if  I  put  01 1 

a  high  power,  I  find  it  to  have  a  diameter  of  Tooth  of  an  inch,  and  its  contour  is  perfectly 

well  marked.  The  yellow  deposit  occupies  about  half  its  cavity  as  before,  but  it  is  paler ; 

and  partly  on  this  account,  and  partly  by  reason  of  a  further  change  in  the  structure  of 

the  epithelium  of  the  ovisac,  the  vesicle  is  less  obvious  than  previously.  Of  the  germinal 

spot  not  a  trace  is  to  be  seen  anywhere,  although  the  vesicle  and  its  contents  are  quite 

transparent.  Whether  the  contents  exhibit  any  new  structure  or  not  cannot  certainly  be 

made  out,  on  account  of  the  interference  of  the  wall  of  the  ovisac,  through  which  the 

germinal  vesicle  is  seen;  In  another  ovisac  in  this  stage,  also  about  ̂ nd  of  an  inch  in 

diameter,  the  germinal  vesicle,  very  similar  to  that  first  described,  measures  sioth  of  an 

inch  in  length,  and  is  half  filled  with  the  yellow  deposit.  No  vestige  of  the  germinal  spot 

is  to  be  seen,  but,  on  that  side  of  the  contents  which  in  earlier  stages  is  occupied  by  the 

germinal  spot,  there  are  a  number  of  minute,  spheroidal  clear  granules,  none  exceeding 

rofeoth  of  an  inch  in  diameter  and  arranged  so  as  to  form  an  elongated  patch  on  the 

surface  of  the  contents,  the  rest  of  which  is  quite  free  from  such  bodies.  In  another 

ovisac  of  about  the  same  size  the  germinal  vesicle  is  ̂ th  of  an  inch  in  diameter  with 

pretty  nearly  half  that  thickness,  and  similar  granules  are  observable  upon  the  face  of  its 

contents,  while  there  is  nothing  to  be  seen  of  a  germinal  spot. 

But  the  best  example  of  this  stage  is  that  afforded  by  yet  another  ovisac  ̂ -th  of  an 

inch  in  diameter,  whose  germinal  vesicle,  aioth  of  an  inch  in  diameter,  is  represented  in 

%.  Sb.  Here  the  contents  can  be  searched  through  and  through  with  the  greatest  ease ; 

but  not  the  least  trace  of  a  germinal  spot  is  discoverable,  while  the  minute  clear  corpuscles 

Toboth  to  Wb-oth  of  an  inch  in  diameter,  scattered  over  the  face  of  the  contents,  are 

exceedingly  distinct.  Whether  they  are  free,  or  whether  they  are  imbedded  in  any 

clear  substance,  I  cannot  say  certainly,  but  I  suspect  the  latter  to  be  the  case. 

Putting  the  facts  observed  in  this  stage  together,  we  find,  that  in  ovisacs  between  ̂ th 

and  ̂ th  of  an  inch  in  diameter,  the  germmal  vesicle  increases  in  size  until  it  attains  as 

much  as  ̂ ^th  of  an  inch  in  Ions  diameter ;  and  that  the  germinal  spot,  as  such,  entirely 240"u  «■»•  «"  JXivn  A"  ̂ "n 
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disappears.  On  the  other  hand,  on  that  side  of  the  contents  towards  the  wrinkled  part 
of  the  membrane  of  the  germinal  vesicle,  a  number  of  minute,  pale,  spheroidal  corpuscles 
make  their  appearance  and  spread  over  the  face  of  the  contents.  Considering  that,  as 
we  have  seen,  the  germinal  spot  becomes  pale  before  it  ceases  to  be  visible,  and  bearing 
in  mind  that  the  power  of  subdivision  is  one  of  the  most  characteristic  properties  of  the 
class  of  bodies  to  which  the  germinal  spot  belongs,  I  do  not  think  it  very  hazardous  to 
assume  that  the  corpuscles  in  question  result  from  the  division  of  the  germinal  spot. 

In  all  the  ovisacs  of  this  size  the  epithelium  has  undergone  a  very  remarkable  change. 
Instead  of  the  thin  cellular  lamella  which  has  previously  lined  the  interior  of  the  ovisac, 
a  transparent  substance  excavated  by  many  large  spheroidal  cavities  of  various  sizes 
(which  when  the  ovisac  is  viewed  by  a  low  power  give  it  the  appearance  of  being  filled  with 
numerous  clear  vesicles)  occupies  its  cavity. 

Sixth  Stage.     Ovisacs  about  -j^th  of  an  inch  in  diameter,  in  which  the  germinal  vesicle 
has  disappeared  but  a  blastodermic  membrane  occupies  its  place. 

Figure  9  represents  an  ovisac  of  jfrst  of  an  inch  in  diameter  in  situ.  It  will  be  observed 
that  the  duct  is  now  very  small  in  relation  to  the  sac,  and  that  the  modified  epithelium  of 
the  latter  manifests  the  vesicular  appearance  characteristic  of  the  later  stages.  The  germ- 

inal vesicle  is  no  longer  to  be  seen,  but,  exactly  in  the  position  it  ought  to  occupy,  there  is 
a  patch  of  substance  which,  in  profile  (fig.  9),  is  obvious  as  a  thick,  darkish  yellow  line,  but 
iowed  from  within  or  from  without  (fig.  9  a)  is  only  visible  under  a  high  power,  in  con- 

sequence of  the  excessive  paleness  and  delicacy  of  its  components.  It  is,  in  fact,  a  very  thin 
membrane  y^th  of  an  inch  long  and  about  half  as  wide,  composed  of  a  single  layer  of 
pheroidal,  or  more  or  less  polygonal,  corpuscles,  each  of  which  has  an  average  diameter 
°f  Wooth  of  an  inch,  though  some  are  smaller  and  some  are  larger.     Every  one  of  these 

v 

its  centre  a  small,  apparently  vesicular,  more  strongly  refracting  and 
hence  more  conspicuous  body,  usually  not  more  than  oAnth  of  an  inch  in  diameter,  but 
sometimes  attaining  to  fully  twice  this  diameter.    That  margin  of  this  membrane  which 
turned  towards  the  upper  aperture  of  the  duct  (fig.  9  a)  is  tolerably  sharply  defined,  and 
has  an  evenly  curved  contour,  so  that  this  extremity  of  the  patch  has  almost  a  semicir- 

cular outline.  The  rest  of  the  membrane,  on  the  other  hand,  has  an  elongated,  irregular 
form,  and  less  distinctly  defined  edges. 

In  another  ovisac  ̂ th  of  an  inch  in  diameter,  there  is  the  same  entire  absence  of  the 
germinal  vesicle  and  the  same  presence  of  a  delicate  membrane  of  precisely  the  same 
ch  aracters,  but  not  more  than  T^  ̂nd  of  an  inch  in  long  diameter  and  ̂  th  of  an  inch 
wide.  In  this  specimen  the  edge  of  the  membrane  which  is  turned  towards  the  duct  is 
still  more  distinctly  semicircular,  and  it  is  almost  as  well-defined  as  the  edge  of  the  ger- 

minal vesicle  in  its  latest  condition,  though  no  distinct  membrane  is  discernible.  The 
irregular  part  of  the  membranous  disk  bears  a  smaller  proportion  to  the  semicircular part,  than  in  the  preceding  case. 

In  each  instance  the  membranous  disk,  which  has  been  described,  lies  between  the 
modified  epithelium  and  the  membrana  propria.  In  position,  therefore,  it  exactly  corre- 

sponds with  the  germinal  vesicle ;  its  colour,  when  the  light  passes  through  a  thickness 



AND  DEVELOPMENT  OF  PYROSOMA.  229 

of  it  sufficient  to  give  colour,  is  exactly  that  of  the  contents  of  the  germinal  vesicle ;  the 

diameter  of  the  semicircular  portion  is  but  very  slightly  greater  than  that  of  t lie  germinal 

vesicle  in  its  later  stages ;  and  finally,  the  minute  bodies  which  occupy  the  centre  of  each 

component  corpuscle  of  the  membrane  are  not  a  little  similar  in  character  to  the  small 

spheroidal  particles  which  appear  upon  the  contents  of  the  germinal  vesicle  during  the 

latest  stages  of  its  existence. 

Putting  all  these  circumstances  together,  I  venture  to  express  the  belief  that  this 

membrane,  which  the  further  progress  of  development  proves  to  be  the  blastoderm  out  of 

which  all  the  parts  of  this  embryo  take  their  rise,  results  from  the  metamorphosis  of  the 

contents  of  the  germinal  vesicle ;  and  that  the  curved  contour  which  lies  towards  the  upper 

end  of  the  duct  is,  in  fact,  the  contour  of  that  side  of  the  germinal  vesicle  which  first 

becomes  filled  with  the  yellow  deposit. 

Thus  far,  I  feel  little  difficulty  in  interpreting  the  appearances  presented ;  but  if  the 

surface  and  the  immediate  edges  of  the  blastoderm  are  examined  with  great  care,  minute 

rod-like  bodies  will  be  seen  scattered  about,  so  similar  in  form  and  size  to  the  heads  oJ 

the  spermatozoa,  that  I  have  been  frequently  tempted  to  regard  them  as  such,  and  the 

so.  as  in  this  staire  the  duct  looks  shrunken  and  shrivelled,  and  contains  but  very more o 

few,  if  any,  remains  of  the  plug  of  spermatozoa  so  conspicuous  previously. 

In  this  stage,  each  of  the  blastoderms  which  I  have  examined  has  presented  these 

appearances;  but  as,  in  spite  of  long  search,  the  total  number  which  I  have  found  in  thi< 

state  does  not  exceed  four,  I  do  not  feel  myself  in  a  condition  to  pronounce  positively 

upon  the  nature  of  the  bodies  in  question. 

Seventh  Stage.     Ovisacs  from  &th  to  &th  of  an  inch  in  diameter,  in  which  the  blastoderm 

rapidly  increases,  and  becomes  segmented  into  the  rudiments  office  zooids. 

Up  to  this  stage  the  ovisac  lies  within  the  sinus  system  of  the  parent,  which,  as  I  hav
e 

already  pointed,  out,  becomes  accommodated  to  its  increased  dimensions,  partly  by 
 the 

thrusting  of  the  atrial  tunic  into  the  cavity  of  the  atrium,  but,  to  a  much  greater  ex
tent, 

by  the  formation  of  a  chamber  in  the  test,  in  consequence  of  the  extension  o
utwards  of  a 

diverticulum  of  the  outer  tunic.  In  the  recent  condition,  the  blood  of  the  pa
rent  must 

circulate  in  the  narrow  space  left  between  the  walls  of  the  ovisac  and  tho
se  of  its  contain- 

ing chamber ;  and  it  seems  reasonable  to  suppose  that  the  former  imbibes  
into  its  interior 

a  supply  of  nutritive  material,  which  will  contribute  towards  the  su
bsequent  development 

of  the  embryo. 

But  during  and  after  this  stage,  the  ovisac  bearing  the  embryo  is 
 to  be  found  loose  m 

the  mid-atrium,  which,  in  its  later  stages,  it  fills.  To  arrive  at 
 this  position  it  must 

necessarily  break  through  the  wall  of  the  atrium  or  atrial  tunic,  
and  through  the  duct 

which  still  connects  it  with  that  tunic.  The  latter  process  is  eas
ily  intelligible,  considering 

the  very  small  relative  size  and  delicacy  of  the  duct ;  but  I  
confess  I  do  not  understand 

how  the  rupture  of  the  atrial  tunic  can  be  effected  without  
serious  hemorrhage.  How- 

ever,  the  zooids  in  which  the  detached  ovisacs  have  attained  a  lar
ge  size  appear  to  be 

m  as  good  condition  as  any  of  the  rest.  , 

Henceforward  I  shall  speak  of  this  complex  body,  compo
sed  of  the  ovisac  and  the 
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embryo  proper,  as  the  foetus,  reserving  the  term  embnjo  for  the  blastoderm  and  
the 

results  of  its  modification.  In  such  a  foetus  as  that  represented  in  fig.  10,  the  blastoderm 

is  a  broad,  elongated,  membranous  patch  ̂ 3-rd  of  an  inch  long  by  -^th  of  an  inch  wide, 

and  so  opake  as  at  once  to  strike  the  eye  when  the  foetus  is  viewed  with  even  a  very  low 

power.  It  is  composed  of  somewhat  coarse,  granular-looking  corpuscles,  and  lies  between 

the  membrana  propria  and  the  modified  epithelium  ;  but  the  former  is  separated  from  it 

by  a  very  thin  layer  of  structureless  substance  which  extends  for  some  little  distance 

beyond  the  limits  of  the  blastoderm  on  each  side.  The  further  course  of  development 

shows  that  this  layer  is  the  rudiment  of  the  test  of  the  future  ascidiarium. 

Foetuses  of  very  slightly  increased  or  even  of  less  size  exhibit  a  marked  change  in  the 

embryo,  which  has  elongated  sufficiently  to  extend  over  half  the  circumference  of  the  ovi- 

sac and  has,  at  the  same  time,  become  indented  at  opposite  points  of  its  margins,  so  as  to 

be  marked  out  into  five  short  segments.  One  of  the  two  terminal  segments  becomes  much 

enlarged,  spreading  over  and  investing  one  pole  of  the  ovisac  like  a  cup ;  while  the  other 

four  remain  far  smaller,  and,  the  indentations  between  them  deepening,  they  are 

eventually  connected  only  by  narrow  isthmuses  of  blastoderm.  These  segments  are  the 

rudiments  of  as  many  zooids ;  but  the  large  cup-like  one  has  a  totally  different  fate  from 

the  rest,  and  for  distinction's  sake  I  shall  term  it  the  cyathozooid,  while  the  others  are,  in 

their  order  of  nearness  to  it,  the  1st,  2nd,  3rd,  and  4th  ascidiozooids  *  respectively.  The 

zooids  are  not  merely  connected  with  one  another  by  the  isthmuses  of  blastoderm  above- 

mentioned,  but  the  structureless  test  has  greatly  increased  in  thickness,  and  now  invests 

them  all,  like  a  thick  layer  of  transparent  varnish.  The  membrana  propria  of  the  ovisac 

is  no  longer  distinguishable  outside  this  rudimentary  test. 

The  remains  of  the  duct  are  often  still  traceable,  towards  the  conclusion  of  this  stage, 

at  one  end  of  an  equatorial  diameter  of  the  foetus  (supposing  the  cyathozooid  to  be  situated 

at  one  of  its  poles)  ;  but  later,  it  is  no  longer  to  be  discovered. 

Eighth  Stage.     Foetuses  from  -j%th  of  an  inch  up  to  the  largest  which  have  been  met  with. 

In  describing  this  final  stage  of  development,  it  will  be  convenient  to  consider,  first, 

the  changes  in  general  arrangement,  size  and  form,  of  the  different  parts  of  the  foetus ; 
and  secondly,  the  special  modifications  which  each  of  these  parts  undergoes. 

The  cyathozooid,  at  first,  occupies  but  a  comparatively  small  segment  of  the  surface  oi 

the  spheroidal  foetus,  and  the  slightly  curved  series  of  ascidiozooids  stretches  out  from  it, 

over  about  half  the  circumference  of  the  uncovered  portion  of  the  ovisac  (PI.  XXXI.  ng. 

11).  But,  by  degrees,  the  cyathozooid  extends  so  far  as  to  invest  nearly  half  the  surface 

of  the  ovisac,  and,  at  the  same  time,  the  chain  of  ascidiozooids  (considered  as  a  whole) 

gradually  assumes  a  new  direction,  and  applies  itself  closely  to  the  face  of  the  cyathozooid 

whose  circumference  it  half  encircles  (fig.  13).      The  blastoderm  of  the  ascidiozooids, 

however,  remains  perfectly  distinct  from  that  of  the  cyathozooid,  the  two  being  unitec 

only  by  the  layer  of  test,  which,  in  the  earlier  stages,  invested  both,  and  wrhose  con- tiguous edges  now  seem  to  run  into  one  another. 

*  I  have,  throughout  the  present  memoir,  used  the  term  '  ascidiozooid,'  as  more  euphonious  than  '  asci  i    > 
employed  in  my  notice  in  the  •  Annals  of  Natural  History'  for  1860. 



AND  DEVELOPMENT  OF  PYROSOMA.  231 

If  a  line  traversing  the  centre  of  the  cyathozooid  and  the  centre  of  the  ovisac  be 

regarded  as  the  axis  of  the  whole  foetus,  then,  in  the  present  condition,  the  longest 

diameters  of  the  first  and  of  the  last  ascidiozooids  are  parallel  with  that  axis,  and  that 

extremity  of  each,  at  which  the  elaeoblast  is  situated,  is  directed  away  from  the  eyatho- 

zooid.  The  long  diameters  of  the  intermediate  ascidiozooids,  on  the  other  hand,  cut  the 

axis  of  the  foetus  at  a  high  angle,  their  elaeoblastie  ends  being  those  which  are  nearer  the 

cyathozooid  (fig.  13). 

As  development  advances,  the  first  and  the  fourth  ascidiozooids  retain  their  parallelism 

to  the  axis  of  the  foetus,  while  the  whole  series  elongates,  so  that  the  fourth  comes  to  be 

situated  close  to  the  first  (Plate  XXXI.  fig.  14),  the  four  encircling  the  base  of  the  cyatho- 

zooid completely.  This  elongation  of  the  whole  series  is  effected,  mainly,  at  the  expense 

of  the  isthmuses,  which  elongate  so  much  as  to  be  converted  into  slender  cords,  of  which 

the  first  connects  the  cyathozooid  with  the  neural  face  of  the  first  acidiozooid ;  the  second 

connects  the  haemal  region  of  the  first  ascidiozooid,  at  a  point  just  opposite  the  endostylic 

cone,  with  the  neural  face  of  the  second  ascidiozooid ;  the  third  similarly  unites  the  second 

and  the  third ;  and  the  fourth,  the  third  and  fourth. 

But  the  elongation  of  the  isthmuses  is  not  merely  sufficient  to  allow  the  fourth  ascidio- 

zooid to  come  close  to  the  third ;  it  is  also  enough  to  permit  of  a  movement  of  rotation  on 

the  part  of  the  second  and  third  ascidiozooids.  The  first  and  fourth,  as  has  been  seen, 

early  take  up  such  a  position  that  their  long  axes  are  parallel  with  the  axis  of  the  foetus ; 

and,  by  degrees,  the  second  and  third  revolve,  their  adjacent  ends  being  allowed  to  sepa- 

rate by  the  elongation  of  their  connecting  isthmuses,  until  their  long  diameters,  from  being 

very  obliquely  inclined  to  that  axis,  also  become  parallel  with  it,  and  with  the  long  dia- 

meter of  the  first  and  fourth.  Thus,  at  last,  the  long  diameters  of  all  four  ascidiozooids 

are  parallel  with  one  another  and  with  the  axis  of  the  foetus,  their  similar  ends  being 

turned  the  same  way  (fig.  14),  while  the  isthmuses  slope  obliquely  from  the  neural  region 

of  one  to  the  haemal  res-ion  of  the  next.    The  Ions'  diameter  of  each  ascidiozooid  is  at  i    *  ' 
n 

angles  with  its  proper  axis  (which  would  be  a  line  drawn  from  the  oral  to  the  cloacal  aper- 

ture), and,  hence,  the  neural  and  haemal  sides  of  the  body  are  at  opposite  ends  of  its 

long  diameter.  The  neural  side  is  that,  which  is  turned  in  the  same  direction  as 
 the 

aperture  of  the  cvathozooid,  while  the  haemal  side  is  the  opposite.  The  mouth  is
  at 

that  end  of  the  true  axis  or  short  diameter  of  the  body  which  is  turned  outwards 
;  while 

the  atrial  aperture  eventually  makes  its  appearance  at  the  other  end  of  this  dia
meter  and 

consequently,   on  that  face  of  the  ascidiozooid  which  is  adjacent  to  
the  ovisac  and 

cyathozooid.  . 

At  the  commencement  of  the  series  of  changes  here  indicated  the  a
scidiozooids  are,  indi 

that  it 

virtually,  much  smaller  than  the  combined  cyathozooid  and  ovisac ;  but  a
s  development 

advances,  the  latter  diminish  while  the  former  increase ;  and  as,  by  the  increase  of  size  ot 

the  ascidiozooids,  the  interval  between  them  becomes  both  relatively  
and  absolutely  less 

they,  at  last,  completely  hide  the  combined  cyathozooid  and  ovisac  fromvie
w 

not  alwavs  an  easy  matter  to  find  the  latter  (Plate  XXXI.  fig.  15). 

concomitantly  with  the  ascidiozooids,  enveloping  them  and  filling  up  their  inter™
ls  s0  * 

finally,  to  form  a  spheroidal  investment  for  the  entire  tetrazooidal  foetus  (figs.  1
4  &  15) 

The  test 
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During  the  whole  of  these  changes  and  until  the  foetus  attains  a  diameter  of  ̂ -th  of 
an  inch,  it  remains  within  the  mid-atrium  of  the  parent,  which,  at  last,  it  completely  fills. 

With  Savigny,  I  am  unahle  to  understand  how  it  escapes,  unless  indeed  it  becomes  freed 

bv  the  destruction  of  its  parent.     Tor  it  seems  quite  impossible  that  the  foetus  should  find 

ay  open  to  it  by  any  conceivable  amount  of  dilatation  of  the  atrial  apertur 
N 

does  one  ever  find  a  fully  formed  ascidiozooid  without  a  foetus  in  its  mid-atrium.  And  if, 

at  the  same  time,  it  is  recollected  that  only  one  ovum  ever  comes  to  maturity  in  an 

ascidiozooid,  so  that  when  the  foetus  has  arrived  at  its  full  development  the  parent's 

pation 

>> 

it  seems  less  improbable  that  the  destruction  of  the  latter  should 

be  involved  in  the  maturity  of  its  offspring. 

Such  is  a  general  description  of  the  changes  in  the  size,  form,  and  position  of  the  chief 

constituents  of  the  fetus,  in  virtue  of  which  it  assumes  its  final  characters.  It  now  becomes 

necessary  to  trace  the  internal  modifications  which  each  of  these  constituents  undergoes. 

1.  The  Cyathozooid.— In  my  brief  preliminary  sketch  of  the  development  of  Pyrosoma 

('  Annals  of  Natural  History '  for  January,  1860),  I  have  termed  this  part  the  "  rudi- 

mentary cloaca ; ' '  but  it  would  have  been  a  more  accurate  account  of  the  matter,  if  I  had 

called  it  the  ■  mould '  or  '  forerunner '  of  the  cloaca.  Rudiment  of  the  cloaca,  in  the  strict 

sense  of  the  words,  it  is  not ;  for,  as  we  shall  see,  the  atrial  apertures  of  the  ascidiozooids 

never  really  open  into  it. 

When  the  cyathozooid  is  first  distinguishable  as  a  separate  segment  and  traces  of 

structure  are  discernible  in  it  (Plate  XXXI.  fig.  11),  it  presents,  when  viewed  from  above, 

near  that  edge  which  is  most  distant  from  the  first  isthmus,  a  rounded  depression. 

Viewed  sideways,  the  blastoderm  appears  to  be  divided  into  two  lamellae,  the  separation 

between  which  is  most  marked  immediately  under  the  depression.  In  a  line  between  the 

depression  and  the  first  isthmus  a  clear  streak  is  visible,  the  first  rudiment  of  what  I 

shall  term  the  appendix  of  the  cyathozooid.  As  the  development  of  the  foetus  progresses, 

the  interspace  between  the  two  layers  of  the  blastoderm  enlarges  and  the  depression 

becomes  an  opening,  into  which,  however,  the  thick  test  is  continued,  projecting  like  a 

conical  tongue  into  the  interspace  or  cavity  just  mentioned,  in  such  a  manner  as  to  leave 

but  a  narrow  median  passage,  by  which  I  conceive  that  a  free  communication  between  the 

cavity  of  the  cyathozooid  and  the  exterior  must  be  effected  (figs.  17  &  18)-  At  *ne 

same  time,  the  aperture  is  gradually  shifted  from  the  margin  to  the  centre  of  the  cyatho- 

zooid, so  that,  eventually,  its  middle  corresponds  to  one  pole  of  the  foetus  (fig.  14),  and  gives 

the  latter  the  appearance  of  a  cup,  or  of  an  egg  with  its  top  cut  off.  Contemporaneously 

with  these  changes  that  streak  which  I  have  mentioned  takes  shape  as  a  singular 

appendage  situated  between  the  two  layers  into  which  the  outer  wall  of  the  cyathozooid  is 

differentiated,  and  a  communication,  which,  I  believe,  existed  from  the  first  between  the 

cyathozooid  and  the  first  ascidiozooid  by  means  of  the  first  isthmus,  becomes  patent  ana 

obvious.  But  a  description  of  the  structure  of  a  more  advanced  cyathozooid  will  best 
render  these  changes  intelligible. 

Pig.  14  represents  a  foetus  ̂ th  of  an  inch  in  diameter.  The  cyathozooid  and  ovisac, 

taken  together,  have  the  form  of  an  ellipsoid,  truncated  at  that  end  which  presents 

the  aperture  of  the  cyathozooid,  and  rounded  at  the  other.  The  circular  aperture  of 

the  cyathozooid  (/3)  is  ri^h  of  an  inch  across,  and  is  bounded  by  a  constricted  perpen- 
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dicular  lip  4  Joth  of  an  inch  deep.  The  aperture  leads  into  a  wide  cavity  about  as  deep 
as  the  lip  (y),  into  which  the  prolonged  tongue  of  the  test  projects.  The  canal  which 
traverses  the  centre  of  this  tongue,  and  which  consequently  must  place  the  cavity  of  the 
cyathozooid  in  communication  with  the  exterior,  appears  very  distinct.  The  appendix  (h) 
has  the  form  of  a  curved  tube,  with  its  concavity  turned  towards  the  cavity  of  the  cyatho- 

zooid. Its  anterior  end  is  slightly  enlarged,  while  its  posterior  end,  also  a  little  dilated, 
is  seated  upon  a  slight  prominence :  both  ends  seem  to  be  open. 

On  one  side  of  this  appendix,  a  canal  (0),  xyoth  of  an  inch  long  by  9+oth  wide,  passes 
obliquely  towards  the  cavity  of  the  cyathozooid  and  apparently  opens  into  it.  Posteriorly 
it  is  continued,  at  an  obtuse  angle,  into  a  similar  tube  having  about  the  same  length,  and 

eventually  passing  into  the  first  isthmus,  now  -fi^th  °f  an  mc^  long.  It  will  be  observed 
that,  notwithstanding  the  advanced  condition  of  the  ascidiozooids  in  this  foetus,  their 
upper  extremities  do  not  rise  so  high  as  the  level  of  the  middle  of  the  ellipsoid  formed 
by  the  cyathozooid  and  ovisac.  The  point  at  which  their  atrial  apertures  will  eventually 
be  formed,  consequently,  can  hardly  be  so  high  as  the  lower  end  of  that  ellipsoid. 

As  has  been  already  hinted,  with  the  advance  of  the  foetuses  in  size  all  their  relations 

become  changed.  The  ascidiozooids,  instead  of  presenting  a  fraction  of  the  length  of  the 

combined  ellipsoidal  cyathozooid  and  ovisac,  and  occupying  only  a  small  portion  of  the  mass 

of  the  foetal  spheroid,  gradually  become  fully  thrice  as  high  as  the  ellipsoid  in  question,  and 

form  by  far  the  greater  proportion  of  the  mass  of  the  spheroid  (fig.  15).  The  ovisac  and 

cyathozooid,  again,  diminish,  not  only  relatively  but  absolutely  (fig.  16),  inasmuch  as  their 

largest  diameter  does  not  eventually  amount  to  more  than  ̂ jth  or  -g^jth  of  an  inch,  while 
the  lip  and  the  internal  cavity  of  the  cyathozooid  become  less  distinct  structures  than 
before . 

But  the  most  curious  change  is  that  which  has  taken  place  in  the  test  in  the  vicinity  of 

the  cyathozooid.  It  has,  as  it  were,  separated  itself  from  the  latter,  following  the  asci- 
diozooids as  their  vertical  diameter  increases,  whereby  the  central  tongue  of  the  test  is 

pulled  completely  out  of  the  mouth  of  the  cyathozooid,  as  one  might  pull  a  finger  out  of  a 

glove  (compare  figs.  18  and  19,  Plate  XXXI.) .  As  a  consequence  of  this  operation  a 

cavity,  which  gradually  increases  in  dimensions,  is  developed  between  the  outer  surface 

of  the  cyathozooid  and  the  inner  wall  of  the  test ;  and  as  the  atrial  ends  of  the  ascidiozooids 

ascend  in  consequence  of  the  growth  of  the  latter,  they  open  into  this  cavity,  which  thus 

manifests  itself  as  the  cloaca  (fig.  19) .  The  tongue-like  prolongation  of  the  test  becoming 

pulled  out  and  flattened  as  the  cloaca  widens,  ultimately  ceases  to  project  into  the  cavity 

of  the  latter,  and  becomes  converted  into  the  lip  of  its  aperture.  In  fig.  19  it  still 
protrudes  for  some  distance  into  the  cloacal  cavity. 

2.  The  Ascidiozooids. — From  their  small  size,  flattened  form  and  general  opacity,  it  is 

by  no  means  so  easy  to  trace  satisfactorily  the  successive  changes  by  which  the  other  seg- 
ments of  the  blastoderm  are  converted  into  perfect  ascidiozooids,  as  it  is  to  follow  out  the 

development  of  the  buds.  Nevertheless,  knowing  the  latter  process,  it  is  not  difficult  to 

interpret  the  appearances  presented  by  the  segments  of  the  blastoderm,  in  the  course  of 
their  development. 

When  the  blastoderm  first  becomes  marked  out  into  those  segments  which  eventually xxm 
2  1 
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constitute  the  ascidiozooids  (Plate  XXXI.  figs.  11  and  12),  each  segment  is  about  -r^th 

of  an  inch  long  by  as  much  broad,  and  has  a  thickness  of  less  than  s^o^h  of  an  inch. 

Like  the  blastoderm  whence  it  proceeded,  the  segment  appears  to  consist  of  nothing  but 

a  dense,  opake  mass  of  indifferent  tissue. 

In  a  somewhat  more  advanced  condition,  the  first  signs  of  organization  appear  in  the 

form  of  a  clear  median  longitudinal  streak  visible  in  each  segment  when  it  is  viewed  from 

above.  The  streak  is  bounded  by  two  more-opake  lines,  and  on  each  side  of  the  whole  is 

a  more  opake  mass.  If  the  foetus  be  turned,  so  as  to  display  a  transverse  section  of  one 

of  the  segments,  the  clear  streak  is  seen  to  correspond  with  a  central  cavity  answering  to 

the  alimentary  tract  of  a  bud,  while  the  more  opake  lateral  masses  are  plainly  small  sacs 

the  lateral  atria.  The  isthmus  between  any  one  segment  and  the  next  is  clear  in  the 

middle,  and  has  every  appearance  of  a  tube  connecting  the  alimentary  tracts  of  the  two 

segments ;  but  if,  as  I  have  already  said,  the  first  isthmus  enables  the  alimentary  tract  of 

the  first  ascidiozooid  to  communicate  with  the  cavity  of  the  cyathozooid,  then  the  cavities 

of  all  the  alimentary  tracts  of  the  ascidiozooids  must  be,  indirectly,  in  communication  with 

this  cavity  and,  through  it,  with  the  exterior.  In  point  of  fact,  I  believe  that  the  four 

primary  ascidiozooids  stand  in  the  same  relation  to  the  cyathozooid,  as  four  buds  formed 

from  the  ascidiozooids  in  the  way  described  above  would  do,  if,  in  the  process  of  gemma- 

tion as  many  remained  connected  together  and  with  the  parent ;  for,  as  we  have  seen, 

all  the  branchial  sacs  of  the  buds  communicate  with  that  of  the  parent  and,  by  the  latter, 

wit  h  the  exterior.  And  the  mode  of  connexion  of  the  different  ascidiozooids  is  exactly  the 

same  in  the  two  cases ;  for,  in  somewhat  more  advanced  foetuses  (in  which  the  ascidiozooids 

are  about  Tooth  of  an  inch  long  and  broad),  it  is  obvious  that  the  clear  streak  above  men- 

tioned corresponds  with  the  interval  between  the  bands  of  the  endostyle,  and  that  the 

end  of  the  alimentary  tract  of  any  one  embryonic  ascidiozooid  which  is  continued  into  the 

isthmus  corresponds  with  the  endostylic  cone  of  ordinary  buds ;  while  that  part  of  any 

embryonic  ascidiozooid  which  receives  an  isthmus  is  the  interval  between  the  oesophageal 

aperture  and  the  ganglion,  just  as  this  is  the  place  into  which  the  peduncle  of  a  bud  opens. 

In  ascidiozooids  of  this  size,  the  nature  of  what  I  have  termed  the  lateral  atria  is 

demonstrated  by  the  appearance  of  four  or  five  stigmata  in  their  inner  wall,  just  as  in 

buds  at  a  corresponding  stage.  At  the  same  time,  that  part  of  the  indifferent  tissue  of 

the  embryo  which  lies  in  the  immediate  vicinity  of  the  pointed  end  of  the  alimentary 

tract  (the  future  endostylic  cone)  becomes  converted  into  a  mass  of  clear  reticulated 

tissue,  the  elseoblast  {<b).  This  body  is  developed  more  largely  laterally  than  in  the 

middle  line,  so  that  it  appears,  at  first,  as  if  it  were  composed  of  two  distinct  portions ; 

but  its  two  moieties  are  really  continuous  with  one  another  on  the  hsemal  side  of  the 

alimentary  tract.  The  position  of  the  future  oral  aperture  is  just  indicated  in  the  middle 

of  the  exposed  surface  of  the  ascidiozooids  in  this  stage ;  but  I  could  not  ascertain  anything 

definite  as  to  the  condition  of  the  intestine.  Indeed,  from  the  flattened  form  of  the  embry- 

onic ascidiozooids  and  their  close  apposition  to  the  ovisac,  it  is  exceedingly  difficult  to 
decipher  all  the  details  of  their  internal  structure. 

Ascidiozooids  of  -f6th.  of  an  inch  in  length  exhibit  a  well-defined,  though  not  open  oral 

aperture,  gioth  of  an  inch  in  diameter.      The  branchial  stigmata  have  increased  m 
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number  to  nine  or  ten  on  each  side  and  the  middle  ones  occupy  the  whole  depth  of  the 
branchial  sac ;  but  there  are,  as  yet,  no  longitudinal  branchial  bars.  The  mode  of  origin 
of  the  stigmata  appears  to  be  just  the  same  as  in  the  buds. 

The  nervous  ganglion  makes  its  appearance  as  a  thick  mass  of  indifferent  tissue  between 

the  isthmus  and  the  oral  aperture;  and  the  contour  of  the  gastro-intestinal  part  of  the 
alimentary  canal  is  discernible  on  that  face  of  the  embryo  which  is  nearest  the  ovisac. 

The  isthmuses  have  lengthened  to  3-5 o^h  of  an  inch. 
A  foetus  -oVfch  of  an  inch  lorn*  whose  ascidiozooids  had  a  length  of  A-rd  of  an  inch, 

presented  the  clear  profile  view  of  one  of  the  latter,  which  is  represented  in  PI.  XXXI. 
fig.  13a.  The  central  tube  or  canal  of  the  first  isthmus  is  obvious,  and  it  opens  freely 

into  the  branchial  sac  of  the  ascidiozooid  between  the  ganglion  and  the  oral  aperture.  The 

central  canal  in  question  is  bounded  by  the  inner  tunic  of  the  ascidiozooid,  between  which 
and  the  outer  tunic  is  an  interval  which  is  connected,  on  the  one  hand,  with  the  sinuses  of 

the  ascidiozooid,  and  on  the  other,  with  the  space  between  the  two  walls  of  the  cyathozooid. 

The  ganglion  is  very  distinct  and  occupies  nearly  the  whole  interval  between  the  oral 
aperture  and  the  isthmus. 

The  diapharyngeal  band,  already  visible  in  earlier  stages,  is  continued  from  above  the 

posterior  half  of  the  ganglion  to  the  roof  of  the  branchial  cavity ;  but  its  proportions  are 

more  slender,  as  it  measures  xh>th  of  an  mch  lono»  by  -fgVoth  of  an  inch  thick.  The  oral 

aperture  is  not  open,  but  its  lobed  tentacular  fringe  may  be  observed,  the  haemal  tentacle 

being  even  now  distinguished  from  the  rest  of  the  fringe  by  its  length  and  form. 

Nine  or  ten  branchial  stigmata  are  discernible ;  but  there  are,  as  yet,  no  longitudinal 

branchial  bars.  The  intestine  is  completely  fashioned ;  and  the  ehcoblast  is  large,  con- 
spicuous, and  composed  of  a  reticulated  tissue. 

In  a  foetus  -fat  of  an  inch  long,  with  ascidiozooids  ̂ th  of  an  inch  long  by  ̂ th  of  an 

inch  from  their  oral  to  their  cloacal  extremities  and  nearly  hemispherical  in  form  (the 

flat  side  of  the  hemisphere  being  applied  to  the  combined  ovisac  and  cyathozooid),  the 

isthmuses  measure  <rbth  of  an  inch  in  length ;  and  it  is  obvious  that,  while  their  central 

canals  connect  together  the  branchial  sacs,  the  interspaces  between  their  double  walls 

place  the  sinuses  of  the  ascidiozooids  in  comnmnication.  There  are  ten  branchial  stig- 

mata, of  which  the  first  and  last  are  very  small ;  and  six  or  seven  longitudinal  branchial 

bars  have  made  their  appearance.  The  mid-atrium  is  distinctly  developed  below  and 

behind  the  gastroesophageal  part  of  the  alimentary  canal.  The  place  of  the  atrial 

aperture  is  indicated  by  the  union  of  the  atrial  and  outer  tunics,  in  a  round  spot  at  the 

posterior  part  of  the  mid-atrium.  In  fact,  the  whole  zooid  is  nearly  in  the  same  
con- 

dition as  the  bud  represented  in  PI.  XXX.  fig.  22.      The  renal  (?)  organ  has  made  its 
appearance  as  a  patch  of  opake  yellowish  cells. 

Ascidiozooids  -4\nd  of  an  inch  long,  by  -^th  from  their  oral  to  their  c
loacal  apertures, 

which  form  part  of  a  foetus  Ath  of  an  inch  long,  and  surround  the  lo
wer  half  ot  the 

combined  cyathozooid  and  ovisac,  have  ten  or  eleven  stigmata  a
nd  seven  longitudinal 

branchial  bars.  The  hamial  tentacle  is  well  developed,  the  rudiment  of  th
e  ciliated  sac  is 

discernible,  and  between  the  aperture  of  the  central  canal  of  the  ist
hmus  and  the  oeso- 

phagus are  two  rudimentary  languets.     The  diapharyngeal  band  is  very  slende
r.     I  he 

2  1  2i 
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elseoblast  has  a  length  of  about  g^th  of  an  inch.  The  rudiment  of  the  atrial  aperture 

(round,  and  about  aioth  of  an  inch  in  diameter)  lies  altogether  below  the  level  of  the 

equator  of  the  combined  cyathozooid  and  ovisac.  There  is  an  indistinct  appearance  as  of 

a  small  cavity  between  it  and  the  latter  organs.  The  posterior  end  of  the  endostyle 

appears  quite  distinctly  to  be  continued  back  into  the  central  canal  of  the  isthmus.  The 
rudiment  of  the  heart  is  obvious,  in  close  connexion  with,  and  apparently  developed 

from  the  wall  of  the  branchial  sac ;  and  there  are  two  slight  papillary  elevations  in  the 

place  whence  the  stolons  will  be  given  off. 

In  a  foetus  of  about  the  same  diameter  as  the  preceding  but  whose  ascidiozooids  have 

a  vertical  diameter  of  ̂ 3-rd  of  an  inch,  while  the  combined  cyathozooid  and  ovisac  are 

jth  of  an  inch  long,  the  neural  boundaries  of  the  ascidiozooids  proj ect  a  little  way  beyond 

the  open  end  of  the  cyathozooid.  The  upper  edges  of  their  atrial  apertures,  now  yi  otn 

of  an  inch  in  diameter,  are  still  fully  afoth  of  an  inch  below  the  margin  of  the  cyatho- 
zooid ;  and  although  the  formation  of  the  true  cloacal  chamber  has  commenced  by  the 

5 

r> 

separation  of  the  test  from  its  cyathozooidal  mould,  yet  its  depth  is  so  slight  (not  more 

than  3yoth  of  an  inch)  that  the  end  of  the  tongue-like  inward  prolongation  of  the  test 
still  lies  between  the  lips  of  the  mouth  of  the  cyathozooid. 

A  foetus  of  xi-th  of  an  inch  in  diameter  has  the  combined  cyathozooid  and  ovisac  not 

more  than  -g^-th  of  an  inch  long,  and  cup-shaped — its  upper,  open  end  being  as  broad  as  its 

middle.  The  atrial  apertures  of  the  ascidiozooids  (which  measure  yoth  of  an  inch  in  long 

diameter)  are  vertically  oval,  ̂ th  of  an  inch  long,  and  lie  almost  wholly  above  the 

level  of  the  upper  edge  of  the  cyathozooid.  They  open  at  once  into  the  cloacal  cavity, 

which,  as  measured  from  its  roof,  formed  by  the  now  hardly-projecting  tongue-shaped 

process,  to  the  upper  edge  of  the  cyathozooid,  is  -^jth  of  an  inch  deep. 

The  stolons  of  this  foetus  are  3^gth  of  an  inch  long,  and  are  directed  towards  the 
aperture  of  the  cloaca. 

In  one  of  the  most  advanced  foetuses  I  have  met  with  (PL  XXXI.  fig.  15),  about  i^-th 
of  an  inch  in  diameter,  the  greatest  length  of  the  ascidiozooids  (or  the  diameter  parallel 

to  the  foetal  axis)  was  ̂ nd  of  an  inch,  while  their  antero-posterior  diameter  was  ̂ g-nd  °* 
an  inch.  The  long  diameter  of  the  combined  ovisac  and  cyathozooid  (the  latter  being 

now  completely  hidden  between  the  haemal  moieties  of  the  ascidiozooids)  was  only  Ts^h.  ol 

an  inch ;  or,  in  other  words,  they  had  not  a  third  of  their  former  dimensions.  Each 

ascidiozooid  of  this  foetus  has  a  roughly  semicircular  profile,  the  straight  side  being  turned 
towards  the  axis  of  the  foetus.  The  curved  contour  is  more  convex  on  the  haemal,  more 

flattened  upon  the  neural  face.  Prom  side  to  side  each  ascidiozooid  is  much  compressed, 
so  as  not  to  measure  more  than  -^Qth  of  an  inch  in  this  direction. 

The  oral  aperture  is  not  yet  pervious ;  but  a  circular  groove  of  the  outer  surface  oi 

the  test,  ̂ th  of  an  inch  in  diameter,  indicates  the  area  in  whose  centre  it  will  appear, 

around  which  centre  lie  the  oral  sphincter  and  the  tentacular  fringe.  The  latter,  at 

present,  not  only  projects  into  the  buccal  cavity  but  is  divided  into  its  processes;  and 

the  haemal  tentacle,  sio^  0I>  an  incn  l°ng>  exhibits  its  characteristic  enlarged  base 

and  finger-like  process.  The  peripharyngeal  ridge  exhibits  its  distinctive  structure. 

Rather  in  front  of  its  upper  loop,  a  small  process  (the  upper  end  of  the  diapharyngeal  band) 
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projects  from  the  roof  of  the  pharyngeal  sac ;  and  a  corresponding  remnant  of  the  lower 
end  of  the  same  band  is  seen,  as  a  small  projection  of  the  neural  wall  of  the  cavity,  just 

above  the  tubercle  of  the  ganglion. 

The  urinary  (?)  organ  is  very  distinct  as  a  mass  of  pale,  spheroidal,  granular  bodies,  and 

occupies  its  normal  place. 

The  ganglion,  and  so  much  as  could  be  made  out  of  the  ciliated  sac  are  similar  to  the 

same  structures  in  adults ;  but  the  ganglion  has  a  length  of  only  2^0 th  of  an  inch. 

In  one  of  the  ascidiozooids  of  this  specimen  tbe  isthmus  can  be  well  studied  as  it  passes 

off  from  the  neural  side  immediately  behind  the  ganglion.  Where  it  joins  the  ascitlio- 
zooid  it  is  ̂ yjth  of  an  inch  wide,  but,  in  the  middle  of  its  length,  it  has  a  diameter  of  not 

more  than  iroth  of  an  inch.  In  consequence  of  its  passing  obliquely  from  the  neural 
face  of  one  ascidiozooid  to  the  haemal  face  of  the  next,  it  is,  of  course,  rather  longer  than 

the  largest  diameter  of  the  ascidiozooid  (or  more  than  aV11^  of  an  inch  long).  Viewed  from 

the  side,  it  looks  like  a  clear,  transparent  tube,  divided  by  a  partition  into  two  channels ;  but 

where  it  bends  round,  and  so  exhibits  a  transverse  section,  this  partition  is  itself  clearly 

seen  not  to  be  a  simple  septum,  but  to  be  formed  by  two  membranous  lamella*,  which 
stretch  from  wall  to  wall  of  the  isthmus,  and  are  themselves  separated  by  an  interval  of 

th  of  an  inch.     In  fact,  the  central  canal  has  now  assumed  this  partition-like  charac- 

ter. If  traced  up  to  the  neural  wall  of  the  one  ascidiozooid  with  which 

the  outer  membrane  of  the  isthmus  obviously  passes  into  the  outer  tunic  of  the  ascidio- 

zooid, while  the  walls  of  its  contained,  inner  canal  are  continuous  with  the  inner  tunic,  or 

pharyngeal  mucous  membrane,  of  the  same  part.  On  the  other  hand,  if  it  be  followed  to 

the  haemal  wall  of  the  other  ascidiozooid,  the  outer  membrane  of  the  isthmus  passes  into 

the  outer  tunic  of  that  region,  while  the  wall  of  the  inner  tube  is  continuous  with  the 

endostylic  cone.  It  is  obvious,  therefore,  that  the  composition  of  the  isthmus  is,  in 

reality,  the  same  as  in  earlier  stages  and  that,  while  its  central  canal  connects  the 

pharyngeal  cavities  of  the  two  ascidiozooids,  the  interspace  between  this  canal  and  the 
outer  walls  of  the  isthmus  connects  their  sinuses. 

Between  the  attachment  of  the  isthmus  and  the  oesophageal  aperture  only  two  languets 

are  developed  from  the  hypopharyngeal  region.     The  great  sinus  beneath  them  is  ful
l  of 

agglomerated  blood-corpuscles. 

The  endostyle  is  still  broad  proportionally  (Tf0-th  of  an  inch),  but  all  its  pa
rts  are  well 

developed.  It  ends  posteriorly  in  a  short  process  or  endostylic  cone,  ̂ th  
of  an  inch 

long,  which,  as  I  have  said  above,  passes  into  the  central  tube  of  the  isth
mus. 

A  cellular  mass,  ̂ th  of  an  inch  long,  is  attached  to  the  external  tu
nic,  close  to  the  end 

of  the  endostylic  cone,  if  not  directly  connected  with  it ;  and  this,  I  am  i
nclined  to  think,  is 

the  rudiment  of  the  generative  blastema.  I  have  not  been  able  to
  detect  any  distinct 

structure  (as  of  an  ovisac  or  testis)  in  it,  which  is  remarkable  when  on
e  considers  the  early 

appearance  of  the  ovisac  in  the  buds. %  .'""";'"'.'• 

The  branchial  stigmata  are  altogether  twelve  in  number. 
 The  anterior  and  posterior 

are  rudimentary  while  most  of  the  others  extend  across  almost  th
e  whole  depth  of  the 

branchial  sac.  The  cilia  are  perfectly  distinct  upon  their  edge
s.  The  longitudinal  bran- 

dual  bars  are  nine  in  number.     The  intestine  has  nearly  the  same  f
orm  as  in  the  adult, 
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and  the  tubular,  hepatic  system  is  well  formed.  The  heart  is  visible  in  its  place.  The 

elaeoblast  is  a  mass  of  clear  reticulated  tissue,  causing  the  haemal  wall  to  bulge  a  little  on 

each  side  of  the  middle  line,  and  occupying  the  interval  between  the  endostyle  and  gene- 

rative blastema,  on  the  one  hand,  and  the  heart  and  intestine  on  the  other. 

The  atrial  aperture  is  enormous  in  proportion,  occupying  the  greater  part  of  the  inner 

face  of  the  ascidiozooid  above  the  level  of  the  cyathozooid  and  attaining  a  length  of  fully 

And  of  an  inch  and  a  breadth  of  r^th  of  an  inch.     In  other  words,  the  atrial  apertur 

six  times  as  large  as  it  is  in  the  adult  ascidiozooid,  though  the  latter  is  at  least  eight  or 

ten  times  as  large  as  one  of  the  zooids  of  the  foetus  under  description.  In  consequence 

of  the  great  proportional  size  of  these  oval  apertures,  whose  long  diameters  are  parallel 
with  the  axes  of  the  foetus,  the  intervening  wall  of  the  cloaca  is  very  narrow. 

The  cyathozooid  and  ovisac  are  -jfeth  of  an  inch  long  by  ̂6ih  wide  and  more  cylindrical 

than  cup- shaped.  The  aperture,  still  distinctly  visible,  has  a  diameter  of  500  th  of  an  inch ; 

and  as  the  cloacal  chamber  is  now  ̂ th  of  an  inch  deep,  the  margin  of  the  aperture  is 

but  just  on  a  level  with  the  convex,  neural  margin  of  the  oesophagus  of  any  of  the  asci- 

diozooids.     "Where  the  former  tongue-like  process  existed,  the  roof  of  the  cloaca  now 
hardly  projects  inwards  at  all. 

The  atrial  muscles  are  visible  as  very  delicate,  straight  bands,  ̂ -th  of  an  inch  long  by 

  th  wide,  which  take  an  oblique  course  on  each  side,  from  a  point  a  little  below  the 

end  of  the  endostyle,  neurad  and  a  little  forwards,  to  a  point  opposite  the  commencement 

of  the  oesophagus.     In  the  middle  of  their  course  these  bands  lie  very  near  the  lips  of 
the  atrial  aperture. 

The  stolons  are  ̂ th  of  an  inch  long ;  they  pass  almost  horizontally  inwards,  towards 

the  rudimentary  lip  of  the  cloaca,  and  are  curved  towards  its  cavity,  at  their  blind  extre- 

mities. The  corpuscles  of  which  their  walls  are  composed  are  more  elongated  than  before 

and,  sending  processes  into  the  adjacent  substance  of  the  test,  cause  the  caecal  ends  ol 
the  stolons  to  have  a  very  peculiar,  brushlike  appearance. 

3.  The  Test. — As  I  propose  to  reserve  the  description  of  the  histological  changes  under- 

gone by  the  embryo  of  Pyrosoma  for  another  occasion,  I  will  merely  state,  in  this  place, 

that  the  test  appears,  at  first,  to  be  a  structureless  excretion.  Subsequently,  cellular 

bodies,  like  connective-tissue  corpuscles,  are  discernible  in  its  most  superficial  layer,  an 

are  disposed  in  such  a  manner  as  to  form  a  very  regular,  hexagonal  network,  with  large 

meshes.  The  most  advanced  foetus  has  presented  neither  of  the  fibrous  layers  visible  in the  adult  test. 

Ninth  Stage.     The  conversion  of  the  tetrazooidal  foetus  into  the  adult  ascidiarwni. 

The  most  advanced  foetus  which  has  been  described  differs  from  the  adult  ascidiariuni 

not  merely  in  size,  in  the  paucity  of  its  ascidiozooids,  in  the  form  and  proportions  0 

the  latter,  in  the  absence  of  buds,  or  ever  so  slightly  differentiated  reproductive  organs, 

in  them,  and  in  their  large  atrial  apertures  (all  of  which  are  peculiarities  which  we 

may  easily  conceive  to  be  altered  by  age  and  growth),  but  in  still  more  important  charac- 

ters, seeing  that  in  the  adult  ascidiarium  I  have  met  with  no  trace  of  the  cyathozooid  or 

the  isthmuses,  nor  have  I  been  able  to  discover  any  ascidiozooid  with  two  stolons. 
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The  first  theory  of  the  mode  of  formation  of  the  adult  ascidiarium  which  suggests  itself 
is  obviously  that  which  supposes  that  the  four  ascidiozooids  of  the  foetus  give  rise,  by 
budding,  to  all  those  of  the  adult  Pyrosoma,  at  the  same  time  losing  the  two  stolons,  and 
acquiring  reproductive  organs,   so  as  to  be  undistinguishable  from  their  affamoeenctic 
progeny. 

But  difficulties  arise  when  we  compare  this  theoretical  conception  with  the  structure  1 
characters,  and  the  ascertained  laws  of  gemmation  of  Pyrosonia. 

In  every  ascidiozooid  of  the  adult  ascidiarium  (and  there  is  no  reason  to  suppose  that 
those  of  the  tetrazooidal  foetus  constitute  exceptions  to  the  rule)  budding  takes  place,  as 
we  have  seen,  from  a  single  definite  region  of  the  body,  situated  in  t  he  posterior  moiet  y 
of  the  haemal  surface;  and  the  buds  remain,  in  nearly  the  same  plane  as  that  in  which 
they  were  given  off,  until  they  have  attained  some  distance  from  the  parent.  It  has  been 
seen,  in  fact,  that  three  buds,  given  off  successively  from  one  ascidiozooid,  may  be  visible, 
one  below  the  other,  in  the  same,  not  very  thick,  longitudinal  section.  But  in  the  tetra- 
zooid,  as  in  the  adult,  the  haemal  side  is  that  turned  away  from  the  aperture  of  the  asci- 

diarium. If,  then,  the  buds  thrown  off  from  the  ascidiozooids  of  the  foetus  all  remain 

on  the  haemal,  or  apical,  side  of  their  parents,  we  ought,  on  examining  the  adult  organism, 
to  find  the  four  primitive  ascidiozooids  close  to  the  margin,  with  a  scries  of  two  or  three 

buds,  in  various  stages  of  development,  attached  to  each. 
As  a  matter  of  fact,  however,  no  section  taken  near  the  margin  of  the  aperture  has 

ever  presented  an  appearance  essentially  different  from  that  represented  in  PL  XXX. 

fig.  4.  The  ascidiozooids  have  always  been  young,  and,  on  the  average,  younger,  the 

nearer  they  were  to  the  margin.  But  they  have  never  been  younger  than  such  a  bud  as 
is  represented  in  fig.  24,  PL  XXX. :  and  those  of  the  first  three  or  four  tiers  have  always 

possessed  imperfectly  developed  sexual  organs,  and  buds  not  more  advanced  than  those 
represented  in  figs.  19  and  20. 

That  the  ascidiozooids  which  lie  nearest  the  aperture  are  the  result  of  the  budding  of 

other  ascidiozooids  is  beyond  all  doubt.  As  I  have  traced  the  development  of  the  stolon 

from  such  a  modified  bud,  it  is  clear  that  the  bud  is  not  developed,  as  I  had  once 

imagined,  from  the  stolon  of  another  ascidiozooid,— these  stolons  being  invariably  trace- 

able, without  a  break,  into  the  lip  of  the  cloaca,  where  they  end  caecally.  There  appears  to 

me,  then,  to  be  no  other  course  open  but  to  suppose  that  these  young  ascidiozooids  which 

lie  nearest  the  aperture,  are  buds  which  were  originally  developed  irom  the  haemal 

region  of  ascidiozooids  which  lie  nearer  the  apex,  and  that  they  have  consequently 

passed  round  and  to  the  neural  side  of  their  parents.  If  this  migration  of  the  buds  really 

occurs,  it  will  follow,  as  Savigny  supposed,  that  the  four  apical  ascidiozooids  of  the  adult 

are  the  modified  zooids  of  the  foetus— the  buds  developed  from  their  haemal  walls  not 

remaining  upon  their  apical  side,  but  passing  up  between  them  on  to  their  neural  sides, 

and  there  becoming  themselves  new  centres,  whence  fresh  buds  are  thrown  off,  which 

gradually  take  their  places  in  a  still  higher  tier. 
I  can  conceive  of  no  other  mode  in  which  the  structure  of  the  foetus,  the  structure 

of  the  adult  and  the  law  of  budding  can  be  reconciled ;  and  yet  I  am  reluctant  to  admit 

so  seemingly  artificial  a  process  on  anything  short  of  direct  evidence.     Such  evidence, 
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however,  is  only  to  be  obtained  by  the  examination  of  young  Pyro
somata  but  Utile  larg 

than  foetuses,  none  of  which  have  come  into  my  posses
sion. 

§  5.  Summary  and  discussion  of  the  results  of  the  observations  on  the  gamo
genetic 

development  o/Tyrosoma  giganteum. 

If  the  observations  detailed  in  the  preceding  pages  be  correct,  and  no  flaw  be  fou
nd 

in  that  interpretation  of  them  which  has  been  offered,  it  follows  th
at 

1.  The  ovisac  of  Pyrosoma  at  first  contains  an  ovum,  altogether  s
imilar  to  that  of 

other  animals,  and  in  particular  resembling  that  of  many  Ccelenterat
a,  Molluscoida,  and 

Mollusca,  in  the  absence  of  a  vitelline  membrane. 

2.  Impregnation  is  effected  by  the  passage  of  the  spermatozoa  up  the  duct  of  the 

ovisac,  and  it  would  seem  that  these  spermatozoa  must  immediately  come  into  contact 

with  the  yelk ;  but  when,  and  how,  the  essential  act  of  fecundation  (consisting  in  the 

action  of  the  spermatozoa  upon  the  germ)  takes  place,  does  not  appear. 

3.  There  is  neither  complete  nor  partial,  yelk- division ;  but  the  vitellus  disappe
ars,  as 

such,  apparently  becoming  diffused  through  the  contents  of  the  ovisac,  which
  rapidly  in- 

creases in  size.     By  this  deliquescence  of  the  yelk  the  germinal  vesicle  is  laid  bare. 

4.  The  germinal  vesicle  adheres  to  a  particular  spot  of  the  epithelial  lining  of  the  ovi- 

sac, close  °to  the  opening  of  its  duct  and,  eventually  traversing  that  epithelial  lining, 
takes  up  a  position  between  it  and  the  membrana  propria  of  the  ovisac. 

5.  In  the  meanwhile,  a  turbid  deposit  takes  place  in  that  moiety  of  the  germinal  vesicle 

which  lies  nearest  the  aperture  of  the  duct ;  and  the  germinal  spot,  a  remarkably  obvious 

structure  in  this  and  preceding  stages,  is  partially  imbedded  in  this  deposit. 

6.  The  germinal  vesicle  grows  and  becomes  more  flattened ;  but  soon,  although  it  is 

quite  translucent,  the  germinal  spot  can  no  longer  be  found  in  it.  In  the  place  of  that 

structure  and  resulting,  as  I  suppose,  from  its  division,  a  number  of  small,  clear,  sphe- 

roidal corpuscles  are  visible  upon  the  face  of  the  deposit  in  the  germinal  vesicle. 

7.  Next,  the  germinal  vesicle,  as  such,  is  no  longer  visible ;  but,  occupying  the  same 

place,  preserving  the  same  colour,  having  very  nearly  the  same  size  and,  on  the  side 

turned  towards  the  duct,  the  same  curved  contour,  there  is  a  flat  patch,  consisting 

single  layer  of  excessively  delicate  corpuscles,  each  with  its  clear  space  and  central  par 
tide — constituting  the  commencement  of  the  blastoderm of 

8.  The  blastoderm  enlarges,  assumes  a  band-like  form,  and  becomes  divided  by  con- 

strictions into  five  segments:  of  these,  one  becomes  the  cyathozooid— a  temporary 

structure,  which  is  especially  attached  to  one  pole  of  the  ovisac,  and,  among  other  pur- 

poses, serves  as  a  sort  of  precursor,  or  mould,  of  the  cloaca ;  the  other  four  are  conver  e into  ascidiozooids.  , 

9.  The  ascidiozooids  enlarge  and  eventually  give  rise  to  the  tetrazooidal  foetus  descri  e 

by  Savigny.     The  cyathozooid  and  the  ovisac  which  it  surmounts  diminish  in  size  an  , 

probably,  eventually  disappear.     The  lining  epithelium  of  the  ovisac  early  acquires  a 

peculiar  vesicular  structure.  s  ,      , 

10.  All  these  changes,  subsequent  to  the  formation  of  the  blastoderm,  take  place  in 
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mid-atrium  of  the  parent,  which  the  foetus,  at  length,  completely  fills.  There  appears  to 
be  no  placental  connexion  between  the  foetus  and  the  parent;  but  the  nutritive  matter 
contained  in  the  large  ovisac  may  well  be  supposed  to  pass  into  the  sinuses  of  the  cyatho- 
zooid  and  thence  into  those  of  the  ascidiozooid,  and  thus  to  subserve  the  nutrition  of  the 
whole  foetus. 

In  successively  commenting  upon  the  preceding  paragraphs,  I  shall  consider  how  far  the 
embryogeny  of  JPyrosoma  can  be  parallelled  by  that  of  other  animals,  and  how  far  it  oilers 
exceptional  peculiarities. 

1.  I  do  not  think  that  any  one,  acquainted  with  the  structure  of  the  ovarian  ova  of 
other  Ascidians  and  of  the  Mollusca  generally,  will  entertain  the  slightest  doubt  that  the 
parts  called  germinal  spot,  germinal  vesicle  and  vitellus,  respectively,  in  the  preceding 

pages,  really  have  the  nature  I  have  assigned  to  them.  The  ovisac  corresponds  with  ;i 

single  acinus  of  the  ovary  of  other  Mollusca  and  Molluscoida,  and  is  altogether  similar 
to  the  solitary  ovisac  of  Salpa. 

2.  The  process  of  impregnation  presents  nothing  anomalous;  but,  as  regards  the  act  of 
fecundation,  it  is  remarkable  that  the  spermatozoa  should  so  long  remain  aggregated  in  a 

mass  in  the  upper  end  of  the  duct,  without,  to  all  appearance,  penetrating  into  the  eavity 

of  the  ovisac  or  into  the  substance  of  the  yelk.  Still  more  singular  is  that  appearance 

of  scattered,  rod-like  bodies,  not  unlike  the  heads  of  spermatozoa,  upon  and  about  the  very 

young  blastoderm.  If  I  could  feel  thoroughly  assured  that  these  bodies  are  really  the 

spermatozoa,  I  should  be  inclined  to  follow  out  to  some  length  a  series  of  considerations 

suggested  by  the  fact,  as  to  the  essential  nature  and  place  of  occurrence  of  impregnation. 

For  the  present,  however,  I  will  merely  remind  the  reader  that  the  so-called  *  disappear- 

ance of  the  germinal  vesicle,'  and  even  a  certain  progress  in  yelk-division,  may  take  place 

without  impregnation*;  whence  it  may  seem  less  strange  than  it  appears  at  first  sight, 

to  suppose  that  the  influence  of  the  spermatozoa  may  be  exerted,  in  some  cases,  not  upon 

the  yelk,  nor  upon  the  germinal  vesicle  as  such,  but  upon  the  nascent  blastoderm. 

3.  The  only  animals  which,  so  far  as  I  know,  present  a  condition  of  the  yelk  at  all 

comparable  to  its  liquefied  and  pellucid  state  in  Pyrosoma,  are  Ascaris  dentate,  Ctwullanus 

elegans,  and  Oxtjuris  ambigua.  In  these  nematoid  worms,  the  vitellus,  according  to 

Kolliker  f,  is  represented  only  by  a  clear,  transparent  fluid  containing  a  very  few  granules, 

and  it  takes  no  direct  share  whatever  in  the  formation  of  the  embryo.  The  vitellus  seems 

to  play  an  equally  subordinate  part  in  the  great  majority  of  the  Articnlata,  but  in  these 

animals  it  is  commonly  opake  and  granular. 

"  4.  If  the  ovisac  of  Pyrosoma  be  compared  with  the  Graafian  follicle  of  a  mammal,  the 

resemblance  (notwithstanding  their  obvious  differences)  of  the  two  structures  is  marked ; 

and  the  manner  in  which  the  germinal  vesicle  traverses  the  epithelium  of  the  ovisac  of 

Pyrosoma  is  singularly  like  the  manner  in  which  the  mammalian  ovum  imbeds  itself 

agner Newport 
—  -vw^^uu^v      TTlUi      LUC-     IVOUitO     Ul        L11C      I^CWV.1***     VA  l/va  *i"v**v^     ^-           x  x  - 

at  the  conclusion  that  segmentation  certainly  does  not  take  place  in  the  unimpregnated  ovum.  Vogt's  case  is  not 

satisfactory,  as  there  is  no  counter  evidence  to  show  that  impregnated  ova  would  have  developed  under  the  circum- 

stances. Bischoff's  observations  on  the  Sow  (Ann.  des  Sci.  Nat.  1844),  however,  appear  to  he  unexceptionable  evidence. 

t  Beitrage  zur  Entwickelungs-geschichte  wirbelloser  Thiere.     Muller's  Archiv,  1843. 
VOL.  XXIII.  2  K 
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among  the  cells  of  the  proligerous  disk.     A  still  closer  parallel,  perhaps,  is  presented  by 

the  bird's  ess:,  if  we  consider  the  mode  in  which  its  germinal  vesicle  (which  at  first 

pies  the  centre  of  the  fntnre  egg,  and  is  contained  in  a  primitive  ovnm  surrounded  by,  at 

any  rate,  a  rudimentary  vitelline  membrane)  passes  to  the  surface,  and  eventually  lies 

immediately  beneath  the  membrane  which  encloses  the  food-yelk  *. 
5,  6,  7.  The  consideration  of  the  phenomena  enumerated  under  these  heads  opens  up 

the  whole  vexed  question  of  the  fate  of  the  germinal  vesicle. 

Since  the  imaginations  of  Dr.  Martin  Barry  have  fallen  into  just  discredit,  most 

physiologists  have  more  or  less  distinctly  adopted  the  doctrine  that  the  germinal  vesicle 

and  its  contents  lose  their  identity  and  disappear ;  and  that  the  embryo-cells,  whence 
the  blastoderm  arises,  are  new  structures  not  directly  derived  from  them. 

The  evidence  by  which  this  conclusion  is  supported,  however,  will  be  found,  if  closely 

sifted,  to  be,  for  the  most  part,  not  only  negative,  as  by  the  nature  of  the  case  it  must  be, 

but  weakly  negative.  That  is  to  say,  not  only  is  the  conclusion  based  upon  the  circum- 

stance that,  at  a  given  period,  the  observer  was  unable  to  find  the  germinal  vesicle  or  to 

identify  its  contents,— but,  in  most  cases,  the  circumstances  are  such  that  he  might  very 

well  have  missed  them  had  they  existed.  Even  in  Pyrosoma  it  is  no  easy  matter,  until 

one  has  had  some  practice,  to  find  the  germinal  vesicle  when  it  is  passing  into  the 

blastoderm,  although,  in  all  the  earlier  stages,  nothing  can  be  more  obvious ;  and  had 5"'    x"   """  ""^  ̂ ""-"^   """& 

the  ovisac  of  Pyrosoma  been  filled  with  even  a  very  slightly  granular  yelk,  I  believe  the 

discovery  of  the  germinal  vesicle,  at  this  period,  would  be  almost  impracticable.  What 

wonder,  then,  that  it  should  be  impossible  to  identify  the  germinal  vesicle  or  its  contents 

in  the  midst  of  the  more  or  less  opake  and  coarsely  granular  substance  of  which  the  yelk 

of  ninety-nine  ova  out  of  a  hundred  is  composed  ?  The  only  case  to  which  this  reasoning 

does  not  apply  is  that  described  by  Kolliker  in  the  paper  already  referred  to  (L  c.  p.  76) : 

"  As  regards  the  internal  changes  undergone  by  the  eggs  [of  Ascaris  dentata],  the  most 

striking  fact  is  that,  immediately  after  fecundation,  the  germinal  spot  and  the  germinal 

vesicle  have  disappeared  and  the  clear  and  transparent  yelk  contains  nothing  but  scanty 

elementary  granules.  This  is  a  point  of  great  importance ;  and  to  show  that  there  is  no 

possibility  of  being  deceived  about  it,  I  add,  that  the  ovum  of  Ascaris  dentata,  including 

its  chorion  and  vitelline  membrane,  is  so  transparent  that  all  the  outlines  of  a  body 

which  may  happen  to  lie  beneath  it  are  quite  sharply  and  distinctly  recognizable,  and  its 

contents  are  so  clear  and  patent  that  hardly  the  smallest  elementary  granule  of  the  yelK 

can  remain  hidden.  Which  of  the  two  parts  first  disappears,  the  germinal  spot  or  the 

germinal  vesicle,  I  cannot  as  yet  say  with  certainty ;  but,  in  one  individual,  I  saw  two 

ova  which  had  hardly  traversed  the  seminal  cells  in  the  fundus  uteri,  and  though  they 

still  exhibited  a  germinal  vesicle,  had  no  germinal  spot.  In  another  individual,  1 

observed  the  same  thing  in  an  ovum  imbedded  in  the  midst  of  the  seminal  cells, 

so  that  I  have  some  ground  for  the  opinion  that  it  is  the  germinal  spot  which  disappears 

first.  Further  and  repeated  observations  must  decide  whether  this  is  the  rule  or  whether, 

in  other  cases,  it  is  not  the  germinal  vesicle  which  disappears  first.  But  I  must  observe, 

that  this  first  stage  of  the  development  of  the  ova  appears  to  be  of  very  short  duration ; 

*  See  Dr.  A.  Thomson's  admirable  article  "  Ovum  "  in  Todd's  Cyclopaedia. 
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for,  while  no  fecundated  female  Ascaris  which  I  examined  would  have  failed  to  supply 

me  with  a  complete  series  of  all  the  other  stages  of  development,  it  was  but  thus  rarely 

that  these  first  processes  presented  themselves. 

"  As  the  ovum,  now  deprived  of  its  germinal  vesicle  and  spot,  is  propelled  downwards 

by  the  peristaltic  contractions  of  the  uterus,  the  first  embryo-cell  is  formed  in  the  middle 
of  its  clear  yelk.     I  have  never  been  able  to  detect  the  mode  of  its  origin       By 

endogenous  development,  the  embryo-cells  give  rise  to  other  cells,  which  become  the 

blastodermic  mass  whence  the  embryo  is  formed.     The  yelk,  as  such,  disappears." 

I  am  prepared  to  admit  the  full  force  of  this  carefully  observed  example  of  the  disap- 
pearance of  the  germinal  vesicle  and  the  merging  of  its  contents  in  the  yelk,  but  it  is  the 

only  case,  within  my  knowledge,  to  which  great  weight  can  be  attached ;  while,  on  the 

other  hand,  independent  observers  have  (of  late  years)  recorded  equally  definite  and 

positive  observations  that  in  some  groups  of  animals,  at  any  rate,  the  germinal  vesicle 

does  not  disappear,  but  that  it  gives  rise  by  division  to  the  primary  cells  of  the  embryo. 

Thus,  Dr.  Nelson,  in  his  memoir  "  On  the  Reproduction  of  Ascaris  mystax "  (Phil. 

Trans.  1852,  pp.  580,  581),  affirms  that  the  germinal  vesicle  of  the  impregnated  v^  of 

this  worm  bursts,  and  sets  free  the  germinal  spot,  which  is  directly  transformed  into  the 

first  embryo-cell. 

The  deservedly  great  authority  of  the  late  Johannes  Miiller  may  be  cited  on  the  same 

side—so  far,  at  least,  as  that  singular  mollusk,  JSntoconcha  mirabilis,  is  concerned. 

Dr.  Gegenbaur  affirms  the  occurrence  of  a  similar  process  to  be  the  rule  among  the 

Calycophoridce,  Fhysophoridce,  and  certain  other  Ilydrozoa,  and  in  that  singular  
annulose 

animal,  Sagitta.  Thus,  in  describing  the  development  of  Oceania  annate  (Zur  Lehrc
 

vom  Generationswechsel,  1854,  p.  28),  Gegenbaur  says  (the  italics  are  his  own) 

"  Every  act  of  division  is  preceded  by  a  division  of  the  nucleus,  and  consequen
tly  the 

first  act  by  the  division  of  the  germinal  vesicle :  the  transparency  of  the  yelk  allows  of 

the  most  precise  observation  of  all  these  phenomena,  and  the  followin
g  of  the  development 

of  the  nuclei  of  the  later  embryo-cells  out  of  the  original  germinal 
 vesicle  (the  nucleus  of 

the  primitive  ovi-cell)." 

Again,  at  p.  50  of  his  "  Beitrage  zau  naheren  Kenntniss  der  
Schwimmpolypen  (lb5 4), 

the  same  author  remarks,  in  giving  an  account  of  the  develop
ment  of  these  Calycophondce 

and  J?hysophoridce 
a 

A  process  which  may  be  here  traced  with  particular  clearness  is  the 

of  the  germinal  vesicle,  which  precedes  the  division  of  the  yelk ;  and 
 the  products  of  the 

division  of  the  germinal  vesicle  behave  similarly,  in  relation  to  the
  subdivision  ol 

For 
c yelk-masses.     I  observed  this  process  of  yelk-division  in  Agalmopsis,  Fhysop

h 

skalia,  Hippopodiits,  and  Diphyes,  without  noticing  any  imp
ortant  differences  amon 

them." 

Leydig  expresses  the  same  conclusion,
  though  more  guardedly,  in  his  account  of  the 

development  of  the  ova  of  Notommata  Sieboldii  *  : 

"The  nuclei  of  the  division-masses  are  very  clear;  and  it  appe
ared  to  me  as  f  I 

homogeneous,  clear  nucleus  of  the  ripe  ovum  (the  germin
al  vesicle)  stood  in  a  genetic  re 

*   « 

Ueber  den  Bau  unci  die  systematise!*  Stellung  d
er  Raderthiere."  Siebold  und  Kolhker  s  Zeitseh; 
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yf  the  division-masses — i.  e.,  gave  rise  to  them  by  immediate  dry 

The  ovum  is,  in  fact,  more  transparent  than  in  other  Rotifera  ;  and  I  have  observed  the 

absence  of  the  germinal  vesicle." 
In  a  subsequent  passage  Dr.  Leydig  adverts  to  these  observations  as  having  inclined  him 

to  alter  his  previously  entertained  opinions  respecting  the  fate  of  the  germinal  vesicle. 

So  far  as  the  Vertebrata  are  concerned,  such  evidence  as  we  possess  as  to  the  independent 

origin  of  the  embryo-cells  appears  to  be  altogether  of  the  weakly  negative  sort.  I  do  not 

think  it  can  be  said  that  there  is  adequate  foundation  for  the  general  assumption  that  the 

contents  of  the  germinal  vesicle  take  no  direct  share  in  their  production ;  on  the  contrary, 

as  respects  the  Erog,  I  find  definite  evidence  tending  to  a  contrary  conclusion.  Prevost 

and  Dumas,  and  Von  Bar,  as  is  well  known,  proved  the  existence  of  a  canal  leading  from 

the  centre  of  the  dark  part  of  the  Prog's  egg  to  a  cavity  which  Von  Bar  considered  to  be > 

the  seat  of  the  germinal  vesicle.  Newport  (Phil.  Trans.  1851)  described  and  figured  this 

canal  and  cavity,  and  showed  that  the  germinal  vesicle  is,  in  the  ovarian  ovum,  lodged  in 

the  cavity.  The  vesicle  is  said  to  be  dense,  white,  and  opake,  and  its  interior  to  be  full  of 

secondary  cells*.  Newport  affirms  that  no  trace  of  the  vesicle  is  to  be  found  in  ova  that 
have  left  the  ovary,  but  that  an  accumulation  of  white  nucleated  cells  sometimes  occupies 

its  place,  in  ova  which  are  in  the  act  of  leaving  the  ovary. 

Remak  (Entwickelung  der  Wirbelthiere,  1855),  apparently  unacquainted  with  Newport's 
observations,  doubts  whether  the  cavity  down  to  which  the  canal  leads,  and  which  he 

terms  Von  Bar's  '  Kernhohle,'  contains  the  germinal  vesicle,  though  he  inclines  to  the 
opinion  that  it  does.  But  it  is  a  most  important  circumstance  that  he  proves  (I.  c.  p.  137) 
that  the  division  of  this  cavity  accompanies  each  division  of  the  yelk-mass,  and  that, 

eventually,  these  cavities  become  what  he  terms  the  nuclei  provided  with  nucleoli,  which 

occupy  the  centres  of  the  division-masses  of  the  yelk,  and  are  the  homologues  of  the 

embryo-cells  of  Ascaris.  If  both  Newport's  and  Remak's  observations  are  correct,  it 
would  seem  impossible  to  deny  that  the  embryo-cells  of  the  Frog  proceed  from  the  con- 

tents of  the  germinal  vesicle. 

I  think,  then,  that  considering  the  only  case  in  which  the  contents  of  the  germinal 

vesicle  are  not  traceable,  under  circumstances  in  which  it  might  be  reasonably  expected 
that,  if  they  really  exist,  they  should  be  visible,  is  that  observed  by  Kolliker ;  while,  on 
the  other  hand,  the  equally  definite  observations  of  Nelson,  Muller,  Gegenbaur,  and 
myself  (and  the  less  distinct  evidence  of  Newport,  Remak,  and  of  Leydig)  testify  to 
the  origin  of  the  blastoderm  in  one  way  or  the  other  from  the  contents  of  the  germinal 

vesicle,  in  various  members  of  no  less  than  fourf  out  of  the  five  primary  divisions  of  the 
animal  kingdom ;  the  balance  of  the  evidence  is  in  favour  of  the  conclusion  that  the  em- 

bryo-cells are  the  progeny  of  another  cell,  and  that  here,  as  elsewhere,  extracellular  cell- 
development  is  a  phenomenon  of  rare,  if  not  of  altogether  questionable,  occurrence. 

*  Newport,  it  should  be  observed,  used  the  term  '  cell  *  not  very  critically.  But,  ten  years  ago,  cell-worship  had attained  its  culminating  point. 

f  Ccelenterata,  Mollusca,  Annulosa,  Vertebrata.  I  may  add,  that  the  first  appearance  of  the  blastoderm  on  the 
surface  of  the  ovisac  of  Pyrosoma  is  so  like  that  of  the  blastoderm  in  the  ovum  of  any  of  the  higher  Articulata,  as 
strongly  to  suggest  a  similarity  of  origin. 
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8,  9,  10.  Thus  far  the  problem  has  been  to  find  a  parallel  for  those  early  einbryogcnetic 
processes  which  are  ordinarily  common  to  large  assemblages  of  living  beings.  Analogies 
for  the  more  special  modifications  which  the  blastoderm  undergoes  may  be  sought  for  in 
the  group  of  which  the  genus  Pyrosoma  forms  a  part.  In  the  first  place,  it  may  be  asked, 
are  there,  in  this  group,  any  examples  of  the  division  of  the  blastoderm,  into  segments,  one 
of  which  is  to  serve  a  temporary  purpose,  while  the  others  become  ascidiozooids  ? 

Leaving  the  development  of  the  caudal  appendage  of  ordinary  Ascidians  out  of  con- 
sideration, as  hardly  a  case  in  point,  it  yet  appears  that  even  in  these  Ascidians, 

the  body  of  the  embryo  is,  during  its  locomotive  stage,  divided  into  two  segments,  the 

anterior  of  which  gives  rise  to  the  so-called  suckers  (which  are  diverticula  of  its  Avail 

with  involuted  ends),  while  the  posterior  is  the  rudiment  of  the  body. 

Lowig  and  Kolliker,  in  their  description  of  the  compound  larva  of  Botryllm  (originally 

discovered  and  described  by  Sars),  consider  the  three  processes  which  are  given  off  from 

the  "  large  round  '  mamelon'  provided  with  an  orifice  "  as  the  homologues  of  the  three 
processes  given  off  from  the  anterior  division  of  the  larval  body  in  the  simple  Ascidians. 

In  this  case  this  *  mamelon,'  which  they  consider  to  be  the  rudiment  of  the  cloaca,  must 

correspond  with  that  anterior  division.  But  the  examination  of  their  figures  and  descrip- 

tions renders  it  hardly  doubtful  to  my  mind  that  the  '  mamelon '  is  a  structure  homo- 
logous with  the  cyathozooid  of  the  foetal  Pyrosoma,  the  eight  rudimentary  ascidiozooids 

of  the  Botryllm  being  arranged  around  its  base,  just  as  the  four  are  disposed  in  the  foetal 

Pyrosoma.  If  this  reasoning  be  correct,  it  follows  that  the  cyathozooid  of  Pyrosoma 

corresponds  with  the  anterior  division  of  the  body  in  the  ordinary  Ascidian  larva,  e.  g.  of 
Clavelina. 

The  peculiar  comiexion  of  the  embryo  Pyrosoma  with  its  ovisac,  and  the  extrusion  of 

the  latter  combined  with  the  embryo,  as  a  single  foetus,  into  the  mid-atrium  of  the 

parent,  are,  however,  peculiarities  for  which  we  should  in  vain  seek  a  parallel  among  ordi- 

nary Ascidians.  But  there  is  one  family  of  this  class,  the  Salpce,  which  resemble  Py 

Ct 

having  an  eheoblast,  and  in  possessing  no  caudal  appendage  in  the  larval  state  (differii 

in  the  same  respects  from  all  other  Ascidians),  in  which  the  search  for  analogies  is  more 
hopeful. 

Most  Salpce,  like  Pyrosoma,  possess,  as  Krohn  was  the  first  to  point  out,  but
  a 

single  ovisac,  connected  by  a  peduncle-like  duct  with  the  wall  of  the  mid-atrium.  
Prof. 

Leuckart,  who,  with  a  knowledge  of  all  that  had  been  written  upon  the  question,  subje
cted 

the  reproductive  processes  of  the  Salpas  to  a  renewed  and  very  careful  scrutiny,  s
ome 

years  ago  *  stated  {I.  c.  p.  47)  that  the  ovum  of  Salpa  mucronata  consists  of  a  granu
lar, 

tolerably  viscid  yelk,  enclosing  a  large,  vesicular  germinal  vesicle,  with  a  simple  ger
minal 

spot.  No  vitelline  membrane  was  to  be  detected— the  only  covering  of  the  ovum  being
 

the  ovisac,  which  is  closely  applied  to  the  surface  of  the  vitellus,  and  is  lined
  internally 

With  a  layer  of  small  nucleated  cells.  The  peduncle  of  the  ovisac  is  a  short,  narrow
  duct, 

which  only  becomes  a  little  thicker  at  its  anterior  end  and,  like  the  ovisac,  is  lined  by
  an 

epithelium.     Its  anterior  end  opens  into  the  atrium ;  and  in  the  vicinity  of  the  aperture 

*  Zoologisehe  Untersuchungen,  Zweites  Heft,  Salpen  u.  Verwandte. 
   Giessen,  1854. 
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the  inner  tunic  exhibits  an  elongated,  discoid  thickening,  in  which  numerous  small  nu- 

cleated cells,  like  those  in  the  ovisac  and  its  duct,  are  to  be  detected.  This  description, 

it  is  obvious,  would  apply  equally  well  to  the  young  ovisac  of  Pyrosoma. 

It  does  not  appear  that  the  entrance  of  the  spermatozoa  into  the  duct  of  the  ovisac  has 

been  observed  in  the  Salpce, 

I  have  stated  in  my  Memoir  already  cited  (Phil.  Trans.  1851,  p.  577),  that  in  a  more 

advanced  stage,  probably  after  fecundation,  the  ovisac  (which  I  called  ovum)  appears  like 

a  cellular  mass.  H.  Muller  (Siebold  and  Kolliker's  Zeitschrift,  iv.  p.  331)  speaks  of  the 
occurrence  of  yelk-division  at  this  stage,  without,  however,  describing  that  process  more 

particularly.     Vogt  did  not  observe  it,  nor  does  Leuckart  add  much  to  our  information 
on  this  head : 

"  I  can  say  little  more  about  it  [yelk- division]  than  that  it  begins  during  the  change 

of  place  of  the  ovum  (as  H.  Muller  has  also  observed),  and,  as  in  the  allied  Ascidians,  is  a 

total  yelk-division.  When  it  has  arrived  in  the  foetal  chamber  (Brutsack),  the  yelk  exhi- 

bits the  well-known  mulberry  appearance  "  (I.  c.  p.  52). 
It  is  unfortunate  that  these  observations  are  not  so  precise  and  detailed  as  they  might 

have  been ;  for  the  question  at  once  suggests  itself,  is  this  appearance  presented  by  the 

ovisac  really  due  to  yelk-division  ?  "What  has  become  of  the  epithelium  of  the  ovisac  ? 
Might  not  the  change  in  the  appearance  of  the  latter  be  due  to  an  alteration  in  the 

character  of  the  epithelium,  similar  to  that  which  obtains  in  JPi/rosoma? 

The  next  steps  in  the  development  of  Salpa  are,  as  I  pointed  out  in  1851  [l.  c. 

pp.  575-577),  the  enlargement  of  the  ovisac,  the  shortening  of  its  duct,  and  the  consequent 

approximation  of  the  ovisac  to  the  atrial  wall,  and,  finally,  the  protrusion  of  this  part 

of  the  atrial  wall  into  the  atrium,  so  as  to  form  a  chamber  containing  the  ovisac.    This 

>» 

the  German  observers  term  the  "  Brut-sack,"  which  may  be  rendered  "  foetal  chamber. 
Arrived  in  the  foetal  chamber,  I  have  said  (l.  c.  p.  575)  that  the  foetus  "becomes 

divided  into  two  portions, — a  larger  turned  towards  the  respiratory  cavity,  and  which 
projects  more  and  more  into  it,  and  a  smaller,  subspherical,  turned  towards  and  lying  in 

the  cavity  of  the  sinus,  and  bathed  by  the  parental  blood."  The  former  becomes  the 
embryo,  the  latter  the  placenta. 

Leuckart's  description  comes  to  the  same  result,  but  is  much  fuller  in  details  (pp.  52, 
53): 

"  When  the  vitelline  mass  has  increased  to  about  double  its  primitive  diameter,  and 
has  become  changed  by  continual  division  into  numerous  small  division-masses  about 

!  Jo'"  in  diameter,  it  loses  its  spherical  form.  A  circular  constriction  appears  in  it,  by 
which  its  anterior  end  is  marked  off  as  a  hump-like  process.  This  constriction  indicates 

the  boundary  between  the  foetus  and  the  placenta.  The  placenta  is,  at  first,  the  more  con- 
siderable of  these  two  parts.  It  is,  one  may  say,  the  remains  of  the  vitelline  mass  (yelk- 

sac)  which  is  left  after  the  formation  of  the  rudiment  of  the  embryo,  and  now,  instead  of 

being  directly  applied  to  developmental  purposes,  is  metamorphosed  into  an  accessory  foetal 
organ.  ...  It  has  been  mentioned  above  that  the  posterior  segment  of  the  yelk,  in  the 

foetal  chamber,  is  freely  bathed  by  the  blood  of  the  parent.  By  the  delimitation  of  the 

embryo,  this  segment  has  now  become  the  posterior  end  of  the  placenta :  at  first,  as  a  part 
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of  a  spheroid,  it  naturally  possessed  a  convex  surface ;  but  this  disappears  as  soon  as  the 

first  traces  of  embryonic  development  are  visible.  The  posterior  end  of  the  placenta 

becomes  flattened,  and  its  centre  acquires  a  depression,  which  penetrates  deeper  and 

deeper  into  its  substance.  The  placenta  loses  its  originally  solid  character,  and  (even 

before  there  is  any  marked  change  in  the  embryo)  becomes  rapidly  metamorphosed  into  a 

cupola-like  structure,  whose  internal  cavity  is  connected  by  its  posterior  aperture  with 

the  circulatory  apparatus  of  the  parent,  and  may  be  regarded  as  a  sinus  for  its  blood. 

.  The  inner  walls,  freely  bathed  by  this  blood,  exhibit  many  irregular  elevations,  which 

for  the  most  part  run,  like  ribs,  from  the  apex  of  the  cupola  to  its  entrance.  Not  un- 

1  commonly  there  is  also  a  conical  process,  which  projects  from  the  roof  of  the  cupola 

for  a  greater  or  less  distance  into  the  cavity." 
Vogt  (Bilder  aus  dem  Thierleben,  p.  79  et  seq.)  gives  an  essentially  similar  account 

of  the  development  of  the  placenta  of  Salpa  pimiata  *.  Eventually  the  foetus  makes  its 

way  through  the  wall  of  the  atrium,  and,  carrying  its  placenta  with  it,  lies  free  in  that 

cavity,  whence  it  must  shortly  be  expelled. 

On  the  face  of  the  matter,  there  appears  to  be  a  close  analogy  between  this  process  and 

the  development  of  the  foetus  of  Pyrosoma ;  for  the  projection  of  the  atrial  wall,  caused  by 

ovisacs  in  which  the  blastoderm  is  just  appearing,  may  be  fairly  compared  with  the  com- 

mencing foetal  chamber ;  while,  if  there  were  only  one  ascidiozooid  instead  of  four,  its 

relation  to  the  cyathozooid  would  be  very  similar  to  that  which  the  embryo  of  Scdpa 

has  to  its  placenta.  Nor  is  there  wanting  a  very  considerable  resemblance  in  form  and 

character  between  the  cyathozooid  and  the  placenta. 

But  so  much  remains  to  be  done  before  the  developmental  history  of  Salpa  can  be  said 

to  be  fully  made  out,  that  I  do  not  know  how  far  these  apparent  resemblances  may 

be  depended  upon  as  affording  evidence  of  real  similarity  between  the  developmental 

histories  of  Pyrosoma  and  of  Salpa.  Vogt,  Miiller,  and  Leuckart  seem,  as  little  as  my- 

self, to  have  endeavoured  to  trace  the  fate  of  the  ovisac  and  of  its  epithelium.  And  yet, 

"      with  the  development  of  Pyrosoma  before  me,  it  is  impossible  to  arrive  at  a  conclusion 

in  the  absence  of  information  on  this  head.  The  long  retention  of  the  foetus  of  Salpa  in 

connexion  with  the  parent  and  nourished  by  its  blood,  in  contrast  to  the  early  separa- 

tion of  the  foetus  of  Pyrosoma  and  the  turning  of  its  cyathozooid  to  account  in  another 

way,  leads  me  to  conceive  that  considerable  differences  will  be  found  in  the  detads  o
f 

their  development,  though  I  suspect  further  inquiry  will  prove  that,  in  essentials,  they are  very  similar. 

On  the  other  hand,  the  description  and  figures  by  H.  Muller,  in  the  '  Icones  Zoot
omies* '  of  Prof.  J.  V.  Cams, 

tab.  18,  lead  me  to  suspect  the  existence  of  differences  in  the  development  of  the  placenta  in  this  species. 

» 
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EXPLANATION  OF  THE  PLATES. 

Plates  XXX.  and  XXXI 

The  following  letters  and  figures  have  the  same  signification  throughout. 
9 

a,  the  test;  a\  its  oral;  a\  its  cloacal  fibrillated  layer;  a3,  labial  processes  of  the  ascidiozooids ;  a\  lip  or 

so-called  sphincter  of  the  cloacal  aperture  ;  a5,  cells  of  the  embryonic  test. 
6,  outer  tunic, 

c,  inner  tunic,  or  intestinal  wall. 

d,  atrial  tunic. 

e,  oral  aperture. 

ft  tentacular  membrane ;/1,  haemal  tentacle. 
g,  g  i  anterior  muscles ;  (p9  posterior  or  atrial  muscles. 

h,  peripharyngeal  ridge. 

I,  endostyle. 

y,  epipharyngeal  folds. 

k,  hypopharyngeal  band  and  sinus ;  k\  languets  ;  te,  diapharyngeal  band. 

/,  branchial  sac;  l*>  horizontal  branchial  bars;  /2,  perpendicular  branchial  bars;  Z3,  stigmata. 

ra,  alimentary  canal ;  m\  oesophageal  aperture ;  m2,  oesophagus  ;  m3,  stomach ;  m\  intestine. 
w,  tubular  organ,  probably  hepatic. 

o9  anus. ■ 

p,  m id-atrium ; pl,  lateral  atria;  p%  atrial  aperture. 

r,  heart ;  r\  sinuses ;   r*3  stolons  of  the  adult  ascidiai  ium ;  r3,  vascular  bands,  connecting  the  branchial 

sac  with  the  parietal  sinus  ;  r4,  stolons  of  the  embryonic  ascidiarium,  or  tetrazooid. 

$,  ovisac;  $l,  its  duct;  s2,  lining  of  the  ovisac. 

/,  testis ;  I1,  vas  deferens ;  t%  spermatozoa. 

u>  yelk ;  ul,  germinal  vesicle  ;  w2,  germinal  spot ;  w3,  contents  of  the  germinal  vesicle. 

w,  bud  j  wl,  its  peduncle. 

xy  alimentary  or  trophic  blastema  of  the  nascent  bud;  a?1,  its  generative  blastema;  #2,  its  tegumentary 
blastema. 

y,  the  circular  cellular  patch,  probably  a  renal  organ. 

z,  the  ganglion  ;  zl,  nerves  ;  z2,  the  ciliated  sac ;  z3,  the  tubercle. 
(By  elaeoblast. 

erty  embryonic  endoplasts  within  the  germinal  vesicle. 

bly  blastoderm. 

cly  cloaca. 

i.  ii.  in.  iv.  v.   Segments  of  the  blastoderm,     i.  Cyathozooid.     n.-v.  Ascidiozooids. 

1,  2,  3,  4,  isthmuses. 

/3,  the  mouth  of  the 
e 

7,  cavity  of  the*  cyathozooid. dix 

canal 

*L 
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Plate  XXX. 

Fig.  I.  A  side  view  of  a  single  ascidiozooid  from  the  middle  of  the  ascidiarium  of  Pyro*oma giffanteum. 

Fig.  2.  A  transverse  and  vertical  section  of  the  middle  of  the  branchial  region  of  a  similar  ascidiozooid. 

exhibiting,  in  addition,  the  oral  aperture,  anterior  muscles,  peripharyngeal  ridge,  ganglia,  and 

anterior  end  of  the  endostyle.     There  are  more  vascular  bands  (r3)  represented  than  would  be 
seen  in  any  one  transverse  section. 

Fig.  $.  A  transverse  and  horizontal  section  of  an  ascidiozooid  without  any  labial  process.      It  should  b 

understood  that  s  and  t  lie  altogether  above  the  intestine,  and  hence  do  not  interrupt  the 

communication  between  p  and  px  p1. 

Fig.  4.  A  vertical  section  of  the  wall  of  the  ascidiarium,  near  the  cloacal  aperture  and  including  its  lip. 

Fig.  5.  View  of  part  of  the  closed  end  of  the  ascidiarium,  showing  the  four  ascidiozooids  (****)  which 
form  its  apex. 

Figs.  6  &  6a.  The  oral  aperture  viewed  from  within  and  from  the  side. 

Figs.  7  &  7«-  The  atrial  aperture  viewed  under  the  same  aspects. 

Fiff.  8.  A  transverse  and  vertical  section  of  the  middle  of  the  haemal  region  of  the  branchial  sac,  showing 

the  endostyle  and  the  parts  adjacent. 

Fig.  9.  Part  of  the  wall  of  the  middle  of  the  ascidiarium  viewed  from  within,  or  from  the  cloacal  side. 

Fig.  10.  The  cloacal  fibrillated  layer. 

Fig.  11.  A  cell  of  the  general  substance  of  the  test. 

Fig.  12.  The  nervous  ganglion  viewed  from  above. 

Fig.  13.  A  section  of  the  body- wall  of  an  adult  ascidiozooid,  taken  through  the  <  urinary'  organ.     I4  indi- 

cates a  minute  depression  which  I  was  at  one  time  inclined  to  regard  as  an  aperture  into  try 

parietal  sinus  over  this  organ ;  but  1  suspect  it  is  only  a  nascent  stigma. 

Fig.  14.  The  youngest  condition  of  a  bud,  before  the  external  tunic  is  elevated. 

Figs.  15-20.  Successive  stages  of  development  of  the  buds,  described  in  the  text. 

Fig.  21.  A  bud  laid  open  by  a  vertical  cut,  and  exhibiting  an  interior  view  of  the  branchial  sac. 

Fig.  22.  A  more  advanced  bud,  with  a  second  bud  forming  in  its  peduncle. 

Fig.  23.  A  still  more  advanced  terminal  bud,  a  second  median  bud  in  about  the  same  stage  as  fig.  20,
 

and  a  third  proximal  bud  developing  in  the  peduncle  and  nearly  in  the  same  st
age  as  fig.  17, 

all  connected  together. 

Fig.  24.  A  bud  naturally  detached  from  its  peduncle,  and  exhibiting  a  rudiment  of  the  stolon,  ? 

Fig.  25.  A  bud  so  far  advanced  as  to  be  connected  with  the  cloaca  by  its  atrial  aperture,  f. 

Figs.  26  &  27.  Verv  voung  buds,  viewed  from  the  side  to  which  their  apices  are  turned. 
More 

Fig.  30.  A  still  more  advanced  bud  viewed  from  the  haemal  side,  and  given  partly  in  section,  to  compare 
with  fig.  3. 

Plate 
j. 

Kg».  1,  2,  3  &  4.  Ovisacs  containing  complete  ova  in  different  stages  of 
 development.     The  fraction 

above  each  figure  gives  the  greatest  diameter  in  parts  of  an  inch. 

%  5.  An  ovisac,  torn  at  one  point,  but  otherwise  entire,  and  allow
ing  the  naked  germinal  vesicle  to  be 

seen  through  its  wall. ©ecu  uiruugn  its  wan.  .      . 

%  6.  A  similar  ovisac  opened  with  needles,  and  the  torn  lower  portion,  to
  which  the  germinal  v esicle 

adheres,  viewed  from  within. 

*]g-  6  a.  An  enlarged  view  of  the  germinal  vesicle.  "  m  . 

%  6  b.  A  similarly  magnified  view  of  the  dilated  end  of  the  duc
t  of  the  same  speennen,  showing  the 

*  plug '  of  spermatozoa. 
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Fig.  7.  A  more  advanced  ovisac  opened  and  viewed  from  within,  showing  the  pale  germinal  vesicle  covered 

by  the  epithelial  coating  of  the  sac. 

Fig.  8*.  An  ovum  extracted  from  a  younger  ovisac  than  the  last. 

Figs.  8-8c.   Germinal  vesicles  containing  the  characteristic  deposit  of  more  advanced  stages. 

Fig.  8  a.  A  germinal  vesicle  with  a  very  pale  spot.     Its  contour  is  rather  too  well  defined  in  the  figure. 

Fig.  8  b.  Two  views  of  the  same  germinal  vesicle,  whose  spot  has  disappeared.  The  minute  vesicular  cor- 

puscles, en,  are  visible.         f  .  - 

Fig.  8  c.  Front  and  lateral  views  of  a  germinal  vesicle  in  a  condition  observed  once. 

Fig.  9.  Ovisac  with  vesicular  epithelial  lining  and  commencing  blastoderm  (which  is  represented  rather 

darker  than   in  nature)  in  situ  and  causing  the   atrial  tunic,  d,  to  bulge  as   a  rudimentary 

o 

<  Brutsack  3  or  foetal  chamber. ■ 

Fig.  9  a.  The  blastoderm  of  a  similar  specimen  enlarged,  and  viewed  through  the  tunica  propria  of  the 

ovisac.     To  avoid  confusion,  the  texture  of  the  vesicular  lining  is  omitted. 

N.B.  The  figures  8,  8*,  80,  8b,  8  c,  9a,  are  drawn  to  the  same  scale. 

Fig.  10.  Foetus,  now  free  in  the  mid-atrium,  with  the  blastoderm  much  enlarged  and  converted  into  an 

elongated  patch. 

Fig.  11.  Two  views  of  a  foetus  with  the  blastoderm  divided  into  five  segments,  of  which  the  cyathozooid 
is  the  largest. 

Fig.  12.  The  fourth  ascidiozooid  of  a  similar  foetus,  seen  in  section,  and  the  fifth  from  above. 

Fig.  13.  Two  views  of  a  foetus  whose  ascidiozooids  half  encircle  the  base  of  its  cyathozooid. 

Fig.  13  a.  A  single  ascidiozooid  (the  first)  of  a  similar  foetus,  seen  from  the  side. 

Fig.  14.  A  more  advanced  foetus,  to  show  the  stage  in  which  the  ascidiozooids  (left  in  outline)  completely 

encircle  the  cyathozooid,  but  still  lie  below  the  level  of  the  equator  of  the  ovisac. 

Fig.  15.  One  of  the  most  advanced  foetuses  observed.     The  remains  of  the  conjoined  cyathozooid  and 
ovisac  are  hidden  by  the  ascidiozooids. 

Fig.  16.  A  similar  foetus  viewed  from  above,  to  show  the  remains  of  the  cyathozooid  and   the  ovisac, 

as  well  as  the  connexion  of  this  with  the  ascidiozooids,  and  of  these  with  one  another,  by  the 

elongated  isthmuses. 

Figs.  17  &  18.  Lateral  views  of  the  cyathozooid  in  foetuses  JTth  and  JLtfa  of  an  inch  in  diameter  respect- ively. 

Fig.  19.   Lateral  view  of  a  foetus  JLst  of  an  inch  in  diameter,  to  show  the  manner  in  which  the  cloaca  is 
developed  by  the  separation  of  the  test  from  the  combined  cyathozooid  and  ovisac. 

% 
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XVII.  Outlines  of  the  Distribution  of  Arctic  Plants. 

By  Jos.  D.  Hookeb,  M.D.,  F.R.S.,  8fc. 

(With  a  Map.    Plate  XXXII.) 

Read  June  21st,  1860. 

I  SHALL  endeavour  in  the  following  pages  to  comply,  as  far  as  I  can,  with  a  desire 

expressed  hy  several  distinguished  Arctic  voyagers,  that  I  should  draw  up  an  account  of 

the  affinities  and  distribution  of  the  flowering  plants  of  the  North  Polar  Regions.  The 

method  I  have  followed  has  been,  first  to  ascertain  the  names  and  localities  of  all  plants 

which  appear  on  good  evidence  to  have  been  found  north  of  the  arctic  circle  in  each  con- 

tinent ;  then  to  divide  the  polar  zone  longitudinally  into  areas  characterized  by  differences 

their  vegetation ;  then  to  trace  the  distribution  of  the  arctic  plants,  and  of  their  varieties 

cle 

and  very  closely  allied  forms,  into  the  temperate  and  alpine  regions  of  both  hemispheres. 

Ilaving  tabulated  these  data,  I  have  endeavoured  to  show  how  far  their  present  distribu- 

tion may  be  accounted  for  by  slow  changes  of  climate  during  and  since  the  glacial  period. 

The  arctic  flora  forms  a  circumpolar  belt  of  10°  to  14°  latitude,  north  of  the  arctic 

circle.  There  is  no  abrupt  break  or  change  in  the  vegetation  anywhere  along  this  belt, 

except  in  the  meridian  of  Baflin's  Bay,  whose  opposite  shores  present  a  sudden  change 

from  an  almost  purely  European  flora  on  its  east  coast,  to  one  with  a  large  admixture  of 
American  plants  on  its  west. 

The  number  of  flowering  plants  which  have  been  collected  within  the  arctic  ci 

762  (Monocot.  214 ;  Dicot.  548).  In  the  present  state  of  cryptogamic  botany  it  is  im- 

possible to  estimate  accurately  the  number  of  flowerless  plants  found  within  the  same 

area,  or  to  define  their  geographical  limits ;  but  the  following  figures  give  the  best 
approximate  idea  I  h  ave  obtained : — 

Filices   28  Characese     ....       2  Fungi   200? 

Lycopodiaceaa  .  .       7  Musci   250  Algae   100 

Equisetaceaj    .  .       8  Hepatic*   80  Lichenes   250 

Total  Cryptogams       925 

„     Pbasnogams       762 
1687 

Regarded  as  a  whole,  the  arctic  flora  is  decidedly  Scandinavian ;  for  Arctic  Scandi- 

navia, or  Lapland,  though  a  very  small  tract  of  land,  contains  by  far  the  richest  arcti
c 

flora,  amounting  to  three-fourths  of  the  whole;  moreover  upwards  of  three-fift
hs  of  the 

species,  and  almost  all  the  genera,  of  Arctic  Asia  and  America  are  likewise  L
apponian, 

leaving  far  too  small  a  percentage  of  other  forms  to  admit  of  the  Arctic  As
iatic  and 

American  floras  being  ranked  as  anything  more  than  subdivisions,  which  I  shall  h
ere  call 

districts,  of  one  general  arctic  flora. 

Proceeding  eastwards  from  Baffin's  Bay,  there  is,  first,  the  Greenland  district,  
whose  flora 

xxiii 2  m £w 
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is  almost  exclusively  Lapponian,  having  an  extremely  slight  admixture  of  American  or 

Asiatic  types :  this  forms  the  western  boundary  of  the  purely  European  flora.  Secondly, 
the  Arctic  European  district,  extending  eastward  to  the  Obi  river,  beyond  the  Ural  range, 
including  Nova  Zembla  and  Spitzbergen ;  Greenland  would  also  be  included  in  it,  were 

it  not  for  its  large  area  and  geographical  position.  Thirdly,  the  transition  from  the  com- 
paratively rich  European  district  to  the  extremely  poor  Asiatic  one  is  very  gradual ;  as 

is  that  from  the  Asiatic  to  the  richer  fourth  or  "West  American  district,  which  extends 
from  Behring's  Straits  to  the  Mackenzie  River.     Fifthly,  the  transition  from  the  West 
to  the  East  American  district  is  even  less  marked ;  for  the  lapse  of  European  and  West 
American  species  is  trifling,  and  the  appearance  of  East  American  ones  is  equally  so  :  the 
transition  in  vegetation  from  this  district,  again,  to  that  of  Greenland  is,  as  I  have  stated 
above,  comparatively  very  abrupt. 

The  general  uniformity  of  the  arctic  flora,  and  the  special  differences  between  its  sub- 
divisions may  be  thus  estimated :  the  arctic  Phsenogamic  flora  consists  of  762  species ;  of 

these,  616  are  Arctic  European,  many  of  which  prevail  throughout  the  polar  area,  being 
distributed  in  the  following  proportions  through  its  different  longitudes  : 

Arctic  Europe    .  .  616:  Scandinavian  forms  586 ;  Asiatic  and  American  30=1  :  19-57 
„      Asia    ....  233  „               „         189  „                        44  =  1:    42 

W.  America  364  „               „         254  „              '         110=1:    2-3 
E.America   379  „              „         269  u                      110  =  1:    2-4 
Greenland  .  207  „              „         195  „                         12  =  1:16-2 

•• 

19 
>J 

This  table  places  in  a  most  striking  point  of  view  the  anomalous  condition  of  Greenland, 
which,  though  so  favourably  situated  for  harbouring  an  Arctic  American  vegetation,  and 
so  unfavourably  for  an  Arctic  European  one,  presents  little  trace  of  the  botanical  features 
of  the  great  continent  to  which  it  geographically  belongs,  and  an  almost  absolute  identity 
with  those  of  Europe.  Moreover,  the  peculiarities  of  the  Greenland  flora  are  not  confined 
to  these ;  for  a  detailed  examination  shows  that  it  differs  from  all  other  parts  of  the  arctic 
regions  in  wanting  many  extremely  common  Scandinavian  plants  which  advance  far  north 
in  all  the  other  polar  districts,  and  that  the  general  poverty  of  its  flora  in  species  is  more 
due  to  an  abstraction  of  arctic  types  than  to  a  deficiency  of  temperature.  This  is  proved 
by  an  examination  of  the  temperate  portion  of  the  Greenland  peninsula,  which  adds  very 
tew  plants  to  the  entire  flora,  as  compared  with  a  similar  area  south  of  any  other  arctic region ;  and  these  few  are  chiefly  arctic  plants  and  almost  without  execution  Arctic Scandinavian  species 

There  ,s  nothing  in  the  physical  features  of  the  arctic  regions,  their  oceanic  or  aerial 
currents,  their  geographical  relations,  nor  their  temperature,  which,  in  my  opinion,  at  all accounts  for  the  exceptional  character  of  the  Greenland  flora ;  nor  do  I  see  how  it  can 
be  explained  except  hy  assuming  that  extensive  changes  of  climate,  and  of  land  and  sea, 
have  exerted  great  influence,  first  in  directing  the  migration  of  the  Scandinavian  species 
over  the  whole  polar  zone,  and  afterwards  in  introducing  the  Asiatic  and  American species  with  winch  the  Scandinavian  are  so  largely  associated  in  all  the  arctic  districts 
except  those  of  Europe  and  Greenland.     It  is  inconceivable  to  me  that  so  many  Scan- 
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dinavian  plants  should,  under  existing  conditions  of  sea,  land,  and  temperature,  have 

not  only  found  their  way  westward  to  Greenland,  by  migration  across  the  Atlantic,  but 

should  have  stopped  short  on  its  west  coast,  and  not  crossed  to  America ;  or  that  so  many 

American  types  should  terminate  as  abruptly  on  the  west  coast  of  Baffin's  Bay,  and  not 
cross  to  Greenland  and  Europe ;  or  that  Greenland  should  contain  actually  much  fewer 

species  of  European  plants  than  have  found  their  way  eastwards  from  Lapland  by  Asia  into 

Western  and  Eastern  Arctic  America ;  or  that  the  Scandinavian  vegetation  should  in  every 

longitude  have  migrated  across  the  tropics  of  Asia  and  America,  whilst  those  typical  plants 

of  these  continents  which  have  found  their  way  into  the  arctic  regions,  have  there  remained 
restricted  to  their  own  meridians. 

It  appears  to  me  difficult  to  account  for  these  facts,  unless  we  admit  Mr.  Darwin's  * 
hypotheses,  first,  that  the  existing  Scandinavian  flora  is  of  great  antiquity,  and  that 

previous  to  the  glacial  epoch  it  was  more  uniformly  distributed  over  .the  polar  zone 

than  it  is  now ;  secondly,  that  during  the  advent  of  the  glacial  period  this  Scandina- 

vian vegetation  was  driven  southward  in  every  longitude,  and  even  across  the  tropics  into 

the  south  temperate  zone ;  and  that  on  the  succeeding  warmth  of  the  present  epoch, 

those  species  that  survived  both  ascended  the  mountains  of  the  warmer  zones,  and  also 

returned  northward,  accompanied  by  aborigines  of  the  countries  they  had  invaded  during 

their  southern  migration.  Mr.  Darwin  shows  how  aptly  such  an  explanation  meets  the 

difficulty  of  accounting  for  the  restriction  of  so  many  American  and  Asiatic  arctic  types 

to  their  own  peculiar  longitudinal  zones,  and  for  what  is  a  far  greater  difficulty,  the 

representation  of  the  same  arctic  genera  by  most  closely  allied  species  in  different  lon- 

gitudes. To  this  representation,  and  the  complexity  of  its  character,  I  shall  have  to 

allude  when  indicating  the  sources  of  difficulties  I  have  encountered,  whether  in  limit  in 
O 

the  polar  species,  or  in  determining  to  what  southern  forms  many  are  most  directly  re- 

ferable. Mr.  Darwin's  hypothesis  accounts  for  many  varieties  of  one  plant  being  found 

in  various  alpine  and  arctic  regions  of  the  globe,  by  the  competition  into  which  their 

common  ancestor  was  brought  with  the  aborigines  of  the  countries  it  invaded  :  different 

races  survived  the  struggle  for  life  in  different  longitudes ;  and  these  races  again,  after- 

wards converging  on  the  zone  from  which  their  ancestor  started,  present  there  a  plexus 

of  closely  allied  but  more  or  less  distinct  varieties  or  even  species,  whose  geographical 

limits  overlap,  and  whose  members  very  probably  occasionally  breed  together. 

Nor  is  the  application  of  this  hypothesis  limited  to  this  inquiry ;  for  it  offers  a  p
ossible 

explanation  of  a  general  conclusion  at  which  I  had  previously  arrived  f  and  shall  have
 

again  to  discuss  here  -viz.  that  the  Scandinavian  flora  is  present  in  every  latitude  of 

tbe  globe,  and  is  the  only  one  that  is  so ;  and  it  also  helps  to  explain  another  class  of
 

most  interesting  and  anomalous  facts  in  arctic  distribution,  at  which  I  have  now  arr
ived 

from  an  examination  of  the  ve-etation  of  the  several  polar  districts,  and  especially  of  that of  Greenland. 

southern 

<f 

due  to  the  cold  epochs  preceding  and  duri
ng  the 

_  —  *  •  ^L.     W 

Darwi 
with 

*  Origin  of  Species,'  chap.  xi. Flora 

2  M  2 
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A  glance  at  the  appended  chart  shows  how  this  theory  bears  upon  the  Greenland  flora, 

explaining  the  identity  of  its  existing  vegetation  with  that  of  Lapland,  and  accounting 

for  its  paucity  of  species,  for  the  rarity  of  American  species,  of  peculiar  species,  and  of 

marked  varieties  of  European  species.  If  it  be  granted  that  the  polar  area  was  once 

occupied  by  the  Scandinavian  flora,  and  that  the  cold  of  the  glacial  epoch  did  drive  this 

vegetation  southwards,  it  is  evident  that  the  Greenland  individuals,  from  being  confined 

to  a  peninsula,  would  be  exposed  to  very  different  conditions  to  those  of  the  great  con- 

tinents. In  Greenland  many  species  would,  as  it  were,  be  driven  into  the  sea,  that  is, 

exterminated ;  and  the  survivors  would  be  confined  to  the  southern  portion  of  the  penin- 

sula, and  not  being  there  brought  into  competition  with  other  types,  there  could  be  no 

struggle  for  life  amongst  their  progeny,  and  consequently  no  selection  of  better-adapted 

varieties.  On  the  return  of  heat,  these  survivors  would  simply  travel  northwards,  unac- 

companied  by  the  plants  of  any  other  country. 

In  Arctic  America  and  Asia,  on  the  other  hand,  where  there  was  a  free  southern  extension 

and  dilatation  of  land  for  the  same  Scandinavian  plants  to  occupy,  these  would  multiply 

enormously  in  individuals,  branching  off  into  varieties  and  subspecies,  and  occupy  a 

larger  area  the  farther  south  they  were  driven ;  and  none  need  be  altogether  lost  in  the 

southern  migration  over  plains,  though  many  would  in  the  struggle  that  ensued  when 

they  reached  the  mountains  of  those  continents  and  were  brought  into  competition  with 

the  alpine  plants,  which  the  same  cold  had  caused  to  descend  to  the  plains.  Hence,  on 
the  return  of  warmth,  many  more  Scandinavian  species  would  return  to  Arctic  America 

and  Asia  than  survived  in  Greenland ;  some  would  be  changed  in  form,  because  only  the 
favoured  varieties  could  have  survived  the  struggle ;  some  of  the  Alpine  Siberian  and 
Rocky  Mountain  species  would  accompany  them  to  the 

while  many  arctic 
species  would  ascend  those  mountains,  accompanying  the  alpine  species  in  their  reascent. 

Again,  as  the  same  species  may  have  been  destroyed  in  most  longitudes,  or  at  most 
elevations,  but  not  at  all,  we  should  expect  to  find  some  of  those  Arctic  Scandinavian  plants 

of  Greenland  which  have  not  returned  to  Arctic  America  still  lurking  in  remote  alpine 
corners  of  that  great  continent;  and  we  may  account  iov Draba  aurea  being  confined  to 
Greenland  and  the  Rocky  Mountains,  JPotentilla  tridentata  to  Greenland  and  Labrador, 

and  Arenaria  Grcenlandica  to  Greenland  and  the  White  Mountains  of  New  Hampshire, 

by  supposing  that  these  were  originally  Scandinavian  plants,  which  on  the  return  of 
warmth  were  exterminated  on  the  plains  of  the  American  continent,  but  found  a  refuge 
on  its  mountains,  where  they  now  exist. 

It  appears,  therefore,  to  be  no  slight  confirmation  of  the  general  truth  of  Mr. 

Danyin's  hypothesis,  that,  besides  harmonizing  with  the  distribution  of  arctic  plants 
within  and  beyond  the  polar  zone,  it  can  also  be  made,  without  straining,  to  account  for 
that  distribution  and  for  many  anomalies  of  the  Greenland  flora,  viz.,  1,  its  identity  with 
the  Lapponian ;  2,  its  paucity  of  species ;  3,  the  fewness  of  temperate  plants  in  temperate 
Greenland,  and  the  still  fewer  plants  that  area  adds  to  the  entire  flora  of  Greenland ;  4, 
the  rarity  of  both  Asiatic  and  American  species  or  types  in  Greenland ;  and  5,  the  pre- 

sence of  a  few  of  the  rarest  Greenland  and  Scandinavian  species  in  enormously  remote alpme  localities  of  West  America  and  the  United  States 
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On  the  Local  Distribution  of  Plants  within  the  Arctic  Circle. 

The  greatest  number  of  plants  occurring  in  any  given  arctic  district  is  found  in  the 

European,  where  616  flowering  plants  have  been  collected  from  the  verge  of  the  circle  to 

Spitzbergen.  Prom  this  region  vegetation  rapidly  diminishes  in  proceeding  eastwards 

and  westwards,  especially  the  latter.  Thus,  in  Arctic  Asia  only  233  flowering  plants  have 

been  collected;  in  Arctic  Greenland,  207  species;  in  the  American  continent  east  of 

the  Mackenzie  River,  379  species ;  and  in  the  area  westwards  from  that  river  to  Behring's 
Straits,  364  species. 

A  glance  at  the  annual  and  monthly  isothermal  lines  shows  that  there  is  little  relation 

between  the  temperature  and  vegetation  of  the  areas  they  intersect,  beyond  the  general 

feature  of  the  scantiness  of  the  Siberian  flora  being  accompanied  by  a  great  southern  bend 

of  the  annual  isotherm  of  32°  in  Asia,  and  the  greatest  northern  bend  of  the  same  isotherm 

occurring  in  the  longitude  of  west  Lapland,  which  contains  the  richest  flora.  On  the  other 

hand,  the  same  isotherm  bends  northwards  in  passing  from  Eastern  America  to  Greenland, 

the  vegetation  of  which  is  the  scantier  of  the  two  ;  and  passes  to  the  northward  of  Ice- 

land, which  is  much  poorer  in  species  than  those  parts  of  Lapland  to  the  southward  of 
which  it  passes. 

The  June  isothermals,  as  indicating  the  most  effective  temperatures  in  the  arctic 

regions  (where  all  vegetation  is  torpid  for  nine  months,  and  excessively  stimulated  during 

the  three  others),  might  have  been  expected  to  indicate  better  the  positions  of  the  most 

luxuriant  vegetation :  but  neither  is  this  the  case ;  for  the  June  isothermal  of  41°,  which 
lies  within  the  arctic  zone  in  Asia,  where  the  vegetation  is  scanty  in  the  extreme, 

descends  to  54°  N.  lat.  in  the  meridian  of  Behring's  Straits,  where  the  flora  is  comparatively 

luxuriant ;  and  the  June  isothermal  of  32°,  which  traverses  Greenland  north  of  Disco, 

passes  to  the  north  both  of  Spitzbergen  and  the  Parry  Islands.  In  fact,  it  is  neither  th
e 

mean  annual,  nor  the  summer  (flowering),  nor  the  autumn  (fruiting)  temperature  
that 

determines  the  abundance  or  scarcity  of  the  vegetation  in  each  district,  but  
these  com- 

bined with  the  ocean  temperature  and  consequent  prevalence  of  humidity,  its  geographical 

position,  and  its  former  conditions  both  climatal  and  geographical.  The  
relations  between 

the  isothermals  and  floras  in  each  longitude  being  therefore  special,  and  not  
general,  I 

shall  consider  them  further  when  defining  the  different  arctic  floras. 

The  northern  limits  to  which  vegetation  extends  varies  in  ever
y  longitude ;  and  its 

extreme  limits  are  still  unknown ;  it  may,  indeed,  reach  to  the  pole  itself.  Phoenogamic 

plants,  however,  are  probably  nowhere  found  far  north  of  la
t.  81°.  70  flowering  plants 

are  found  in  Spitzbergen ;  and  Sabine  and  Ross  collected^)  on 
 Walden  Island,  towards 

its  northern  extreme,  but  none  on  Boss's  Islet,  15  miles  further  to
  the  north.  Suther- 

land, a  very  careful  and  intelligent  collector,  found  23  at  Melville  Ba
y  and  Wolstenholme 

and  Whale  Sounds,  in  the  extreme  north  of  Baflin's  Bay  (la
t.  76°,  77°  N.).  Parn, 

James  Boss,  Sabine,  Beechev,  and  others,  together  found  60
  species  on  Melville  Island, 

and  Lyall  50  on  the  islands  north  of  Barrow  Straits  and  Lancaster 
 Sound.  About  80  tun  e 

been  detected  on  the  west  shores  of  Baffin's  Bay  and  Davis's  Stra
its,  between  Pond  Bay 

and  Home  Bay.    To  the  north  of  Eastern  Asia,  again,  Seemann  coll
ected  only  4  species  on 
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Herald  Island,  lat.  71i°  N.,  the  northernmost  point  attained  in  that  longitude.     On  the 
west  coast  of  Greenland,  Scoreshy  and  Sabine  found  only  50  between  the  parallels  of  70 

and  75°  N. ;  whilst  150  inhabit  the  east  coast,  between  the  same  parallels. 
The  differences  between  the  vegetations  of  the  various  polar  areas  seem  to  be  to  a  consi- 

derable  extent  constant  up  to  the  extreme  limits  of  vegetation  in  each.  Thus  Ranunculus 

glacialis  and  Saxifraga  flagellaris,  which  are  all  but  absent  in  West  Greenland*,  advance 
to  the  extreme  north  in  East  Greenland  and  Spitzbergen.  Caltha  palustris,  Astragalus 
alpmus,  Oxytropis  JJralensis  and  nigrescens,  Tarry  a  arctica,  Sieversia  Mossii,  Nardosmia 

corymbosa,  Senecio  palustris,  Deschampsia  c&spitosa,  Saxifraga  Meraciifolia  and  Hirculus, 

all  of  which  are  absent  in  West  Greenland,  advance  to  Lancaster  Sound  and  the  polar 
American  islands,  a  very  few  miles  to  the  westward  of  Greenland. 

On  the  other  hand,  Lychnis  alpina,  Arabis  alpina,  Stellaria  cerastioides,  jPotentilla 

tridentata,  Cassiopeia  hypnoides,  Phyllodoce  taxifolia,  Veronica  alpina.  Thymus  Serpyl- 

limi,  Luzula  spicata,  and  JPhleum  alpinwm,  all  advance  north  of  70°  in  West  Greenland, 
but  are  wholly  unknown  in  any  part  of  Arctic  Eastern  America  or  the  polar  islands. 

The  most  arctic  plants  of  general  distribution  that  are  found  far  north  in  all  the  arctic 
areas  are  the  following ;  all  inhabit  the  Parry  Islands,  or  Spitzbergen,  or  both  ; 

Ranunculus  nivalis 
auncomus. 

  pygmaeus. 
Papaver  nudicaule. 
Cochlearia  officinalis. 

Bray  a  alpina. 
Cardamine  bellidifolia 

  pratensis. 

Sedum  Rhodiola. 

Chrysosplenium  alternifolium. 

Saxifraga  oppositifolia. 
  caespitosa. 

Draba  alpina. 
  androsacea. 
  hirta. 

  muricella. 
—  incana. 

—  rupestris. 

cernua. 

rivularis. 

nivalis. 
stellaris. 

flagellaris. 

Cochlearia  anglica 
  officinalis. 
Silene  acaulis. 

Lychnis  apetala 
Arenaria  verna. 

arctica. 

Stellaria  longipes. 
Cerastium  alpinum. 
Potentilla  nivea. 

frigida. 

Dryas  octopetala. 
Epilobium  latifolium 

  Hirculus  (East  Greenland  only). 
Antennaria  alpina. 

Erigeron  alpinus. 
Taraxacum  Dens-leonis. 

Cassiopeia  tetragona. 
Pedicularis  hirsuta. 

sudetica. 

Oxyria  reniformis. 
Polygonum  viviparum. 
Empetrum  nigrum. 
Salix  herbacea. 
  reticulata. 

Luzula  arcuata. 

Juncus  biglumis. 

Carex   fuliginosa    (not  yet   found  in  Arctic 
Asia,  but  no  doubt  there). 
aquatilis  (do.). 

*  Both  were  found  by  Kane's  Expedition,  but  by  no  previous  one. 
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Eriophorum  capitatum. 

  poly  stachy  urn. 
Alopecurus  alpinus. 

Deyeuxia  Lapponica. 

Deschampsia  caespitosa  (East  Greenland  only). 
Phippsia  algida. 

Colpodium  latifolium 
Poa  flexuosa. 

  pratensis. 
  nemoralis. 

Festuca  ovina. 

Of  the  above,  Saxifraga  oppositifolia  is  probably  the  most  ubiquitous,  and  may  be 
sidered  the  commonest  and  most  arctic  flowering  plant. 

The  following  are  also  inhabitants  of  all  the  five  arctic  areas,  but  do  not  usually  a 
such  high  latitudes  as  the  foregoing : 

Ranunculus  Lapponicus. 
Draba  rupestris. 
Viola  palustris. 

Honkeneya  peploides. 
Epilobium  angustifolium. 
   alpinum. 

Polemonium  caeruleum,and  vars.  (East  Green- land only,) 

Pedicularis  Lapponica. 

Armeria  vulgaris. 
Betula  nana. 

Salix  lanata. 

Hippuris  vulgaris, 
Artemisia  borealis. 

Vaccinium  uliginosum 
Vitis-idaea. 

Ledum  palustre. 
Pyrola  rotundifolia. 

glauca. alpestris. Luzula  campestris. 
Carex  vesicaria. 

Eriophorum  vaginatum 

Atropis  maritima. 

The  absence  of  Gentiana  and  Primula  in  these  lists  is  very  unaccountable,  seeing  how 

abundant  and  very  alpine  they  are  on  the  Alps  and  Himalaya,  and  Gentiana  on  the  South 
American  Cordilleras  also. 

The  few  remaining  plants,  which  are  all  very  northern,  and  almost  or  wholly  confined 

to  the  arctic  zone,  are  the  following,  f  indicates  those  species  absolutely  peculiar ;  ft  the 
only  peculiar  genus. 

Ranunculus  Pallasii. 

hyperboreus. 
Trollius  Asiaticus. 

Corydalis  glauca. 
Cardamine  purpurea. 
Turritis  mollis. 

Cochlearia  sisymbrioides. 
Hesperis  Pallasii. 

tBraya  pilosa. 

Sieversia  glacial  is. 

Rubus  arcticus. 

Parnassia  Kotzebuei. 

Saxifraga  Eschscholtzii 

serpyllifolia. 
f   Richardsoni. 

Ccenolophium  Fischeri. 

fNardosmia  glacialis. 
Artemisia  Richardson iana 

Eutrema  Edwardsii. 
Parrya  arctica. 

t   arenicola. 
Odontarrhena  Fischeriana 
Sagina  nivalis. 
Stellaria  dicranoides. 

Oxytropis  nigrescens. 
Sieversia  Rossii. 

-g 

iomerata. 
t androsacea. 

Erigeron  compositus. 

Chrysanthemum  arctic um 

Pyrethrum  bipinnatum. 

fSaussurea  subsinuata. 

Campanula  uniflora. 
Gentiana  arctophila. 
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Gentiana  aurea. 

Eutoca  Franklinii. 

Pedicularis  flammea 

fDouglasia  arctica. 

fMonolepis  Asiatica. 
Betula  fruticosa. 

Salix  speciosa. 

   glacialis. 

  phlebophylla. 
  arctica. 

t 

Orchis  cruenta. 

Platanthera  hyperborea 

Carex  nardina. 

glareosa. rariflora. 

Hierochloe  pauciflora. 
Deschampsia  atropurpurea 

Phippsia  algida. 

Dupontia  Fisheri. 

Colpodium  pendulinura. fulvum. 

latifolium. 

ttPleuropogon  Sabini. 
fFestuca  Richardsoni. 

On  the  Distribution  of  Arctic  Flowering  Plants  in  various  Uegions  of  the  Globe. 

There  is  but  one  distinct  genus  confined  to  the  arctic  regions,  the  monotypic  and  local 
JPleuropogon  Sabmi ;  and are  but other  peculiarly  arctic  species 

together 
m<x 

l  one  with  which  I  am  wholly  unacquainted,  viz.  Monolepis  Asiatica.  The  remain- 
762  species  are  all  of  them  found  south  of  the  circle ;  and  of  these  all  but  150 

advance  south  of  the  parallel  of  40°  N.  lat.,  either  in  the  Mediterranean  basin,  Northern 
India,  the  United  States,  Oregon,  or  California ;  about  50  are  natives  of  the  mountainous 

regions  of  the  tropics ;  and  just  105  inhabit  the  south  temperate  zone. 
The  proportion  of  species  which  have  migrated  southwards  in  the  Old  and  New  World 

also  bear  a  fair  relation  to  the  facilities  for  migration  presented  by  the  different  continents. 
Thus, 

Of  616  Arctic  European  species, 
496  inhabit  the  Alps,  and 
450  cross  them  ; 

126  cross  the  Mediterranean; 
26  inhabit  South  Africa. 

Of  3/9  Arctic  East  American, 
203  inhabit  the  United  States  (of  which 

21  are  confined  to  the  mountains). 
34  inhabit  tropical  American  mountains. 
50  inhabit  temperate  south  America. 

Of  233  Arctic  Asiatic  species, 

210  reach  the  Altai,  Soongaria,  &c. ; 
106  reach  the  Himalaya  ; 

O  are  found  on  the  tropical  mountains of  Asia ; 

5  inhabit  Australia  and  New  Zealand. 

Of  346  Arctic  West  American  species, 
274  are  north  temperate ; 

24  on  tropical  mountains; 

37  in  south  temperate  zone. 

These  tables  present  in  a  very  striking  point  of  view  the  fact  of  the  Scandinavian  flora 
being  the  most  widely  distributed  over  the  globe.  The  Mediterranean,  South  African, 
Malayan,  Australian,  and  all  the  floras  of  the  New  World  have  narrow  ranges  compared 
with  the  Scandinavian,  and  none  of  them  form  a  prominent  feature  in  any  other  continent 

their  own ;  but  the  Scandinavian  not  only  girdles  the  globe  in  the  arctic  circle,  and 
north  temperate  zone  of  the  Old  World,  but  intrudes 

domin all  others  in  the 

picuously  into 

hemisphere,  or  on  the  Alps  of  tropical  countries 

y  other  temperate  flora,  whether  in  the  norther 

southern erest  test  to  which  this  observation  could  be  put  is  that  supplied  by  the  Arctic 
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Scandinavian  forms ;  for  these  belong  to  the  remotest  corner  of  the  Scandinavian  a  rea 
and  should  of  all  plants  be  the  most  impatient  of  temperate,  warm,  and  tropical  climates. 
The  following  will,  approximately,  express  the  result 

Total  Arctic  Scandinavian  forms      .     .     .     .586  Cross  Alps,  &c   480 
In  North  United  States  and  Canada,  &c.      .  360  Reach  South  Africa   20 
In  Tropical  America   40  Himalaya,  &c   300 
In  Temperate  South  America   70  Tropical  Asia   20 
In  Alps  of  Middle  Europe,  Pyrenees,  &c.      .490  Australia,  &c   .60 

In  one  respect  this  migration  is  most  direct  in  the  American  meridian,  where  more 
arctic  species  reach  the  highest  southern  latitudes.     This  I  have  accounted  for  (Flora 
Antarctica,  p.  230)  by  the  continuous  chain  of  the  Ancles  having  favoured  their  southern 
dispersion. 

But  the  greatest  number  of  arctic  plants  are  located  in  Central  Europe,  no  fewer  than 
530  out  of  762  inhabiting  the  Alps  and  Central  and  Southern  Europe,  of  which  480  cross 
the  Alps  to  the  Mediterranean  basin.  Here,  however,  their  further  spread  is  apparently 
suddenly  arrested ;  for  though  many  doubtless  are  to  be  found  in  the  Alps  of  Abyssinia 
and  the  western  Atlas,  these  are  few  compared  with  what  are  found  further  east  in 
Asia ;  and  fewer  still  have  found  their  way  to  South  Africa. 

The  most  continuous  extension  of  Scandinavian  forms  is  in  the  direction  of  the  greatest 
continental  extension ;  namely,  that  from  the  North  Cape  in  Lapland  to  Tasmania* ;  for 
no  less  than  350  Scandinavian  plants  have  been  found  in  the  Himalaya,  and  53  in 
Australia  and  New  Zealand ;  whereas  there  are  scarcely  any  Himalayan  and  no  Austra- 

lian or  Antarctic  forms  in  Arctic  Europe.  Now  that  Mr.  Darwin's  hypotheses  are  so  far 
accepted  by  many  botanists,  in  that  these  concede  many  species  of  each  genus  to  have  had 
in  most  cases  a  common  origin,  it  may  be  well  to  tabulate  the  generic  distribution  of 
arctic  plants  as  I  have  done  the  specific ;  and  this  places  the  prevalence  of  the  Scandina- 

vian types  of  vegetation  in  a  much  stronger  light ; m 

Scandinavian  Arctic  Genera  in  Europe   .     .     280         Cross  Alps  (approximately)    .... 

Found  in  North  United  States  (approximately)  270  Found  in  South  Africa  (approximately) 

</ 

»      Tropical  American  Mountains  „     •  100  „       Himalaya,  &c. 

»      Temperate  South  America         „     ,120  „       Tropical  Asia 
» 

Alps 
„  •  ,  280  »       Australia,  &c. 

;•
 

v 

55 
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110 

270 80 
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The  most  remarkable  anomaly  is  the  absence  of  Primula  in  Tropical  America,  that 

genus  being  found  in  Extra-tropical  South  America;  and  its  absence  in  the  whole 
southern  temperate  zone  of  the  Old  World,  except  the  Alps  of  Java. 

The  line  which  joins  these  points  passes  through  Siberia,  Eastern  China,  the  Celebes  Islands,  and  Australia, 

but  the  glacial  migration  has  no  doubt  been  due  south  from  the  arctic  and  north  temperate  regions  in  various 

longitudes  to  the  Pyrenees,  Alps,  Carpathians,  Caucasus,  Asia  Minor,  Persian  and  North  Indian  mountains,  &c.  The 
farther  migration  south  to  the  distant  and  scattered  alpine  heights  of  the  tropics,  and  thence  to  South  Australia, 

Tasmania,  and  New  Zealand,  is,  in  the  present  state  of  our  knowledge,  to  me  quite  unaccounted  for.  Mr.  Darwin 

assumes  for  this  purpose  a  cooled  condition  of  the  globe  that  must  have  been  fatal  to  all  such  purely  tropical  vegeta- 
tion as  we  are  now  familiar  with. XXIII 2 
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Thalictrum,  Delphinium,  Impatiens,    P a Chrysosp  lenium,   Parnassia 

Bupleurum,  Uieracleum,  Viburnum,  Valeriana,  Artemisia,  Vaccmmm,  Rhododendron, 

Pedicular  is,  and  Salix,  are  all  arctic  genera  found  on  the  tropical  mountains  of  Asia 

(Nilgliiri,  Ceylon,  Java,  &c),  but  not  yet  in  the  south  temperate  zones  of  Asia,  and  very 
few  of  them  in  Temperate  South  Africa. 

There  are,  however,  a  considerable  number  of  Scandinavian  plants  which  are  not  found 

in  the  Alps  of  Middle  Europe,  though  found  in  the  Caucasus,  Himalaya,  &c. ;  and  con- 
there  are  several  Arctic  Asiatic  and  American  plants  found  in  the  Alps  of  Cen- 

tral  Europe,  but  nowhere  in  Arctic  Europe.  In  other  words,  certain  species  extend 
from  Arctic  America  through  Central  Asia  and  North  India  to  Central  Europe,  which 

do  not  extend  from  Arctic  America  westward  to  Arctic  Europe;  and  there  are  cer- 
tain  other  species  which  extend  from  Arctic  Europe  to  the  Caucasus  and  Central  Asia, 
which  do  neither  exist  on  the  Alps  of  Central  Europe  nor  extend  eastward  to  Arctic * 

America :  thus, 

Common  to  Arctic  Europe  and  Temperate  Asia,  &c>  but  not  to  Alps  of  Europe 
Ranunculus  nivalis. 

—  hyperboreus. 
Trollius  Asiaticus. 

Cardamine  bellidifolia 

Parrya  macrocarpa. 
  arctica. 

Cornus  suecica. 

Galium  triflorum. 

Valeriana  capitata. 
Nardosmia  frigida. 

  palmata. 

Naumbergia  thyrsiflora 
Primula  stricta. 

Sibirica. 

Draba  alpina. 
  muricella. 

hirta. 

rupestris. 
Eutrema  Edwardsii. 

Silene  turgida. 

Lychnis  apetala. 

Sagina  nivalis. 
Arenaria  lateriflora. 

arctica. 

Stellaria  borealis. 

  humifusa. 

  longipes. 
  crassifolia. 
Rubus  arcticus. 

  chairwnemorus. 
Rosa  blanda. 

Saxifraga  rivularis. 
nivalis. 

flagellaris. 
bronchi  alis. 

Ccenolophium  Fischeri. 
Conioselinum  Fischeri. 

Ligusticum  Scoticum. 

Chaerophyllum  bulbosum 

Chrysanthemum  arcticum. 

Pyrethrum  bipinnatum. 
Artemisia  borealis. 

Antennaria  alpina. 

Senecio  frigidus. 

Ligularia  Sibirica. 
Aster  Sibiricus. 

Tataricus. 

Mulgedium  Sibiricum. 

Campanula  uniflora. 
Cassiopeia  hypnoides. 
Cassandra  calyculata. 

Diapensia  Lapponica. 
Rhododendron  Lapponicum 
Ledum  palustre. 
Gentiana  detonsa. 

Pleurogyne  rotata. 

Myosotis  sparsiflora. 
Eritrichium  villosum. 

Gymnandra  borealis. 
Castilleja  pallida. 
Veronica  macrostemon. 
Pedicularis  Lapponica. 

hirsuta. 
Sudetica. 

Pinguicula  villosa. 

Koenigia  Islandica 
Betula  alpestris. 
Salix  lanata. 

  myrtilloides. 
  polaris. 

Picea  orientalis. 

Larix  Ledebourii. 

Platanthera  obtusata 

Calypso  borealis. 

Sparganium  natans. 
Calla  palustris. 
Luzula  arcuata. 

Juncus  biglumis. 

Carex  glareosa.   Norwegica. 

festiva. 

loliacea. 

fuliginosa. 
rariflora. 
livida. 

laxa. 

capillaris. 
salina. 

vulgaris. 

eaespitosa. ■   aquatilis. 

  globularis 

Blysmus  rufus. 
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Gl 

Alopecurus  alpinus. 

Deyeuxia  deschampsioides 

  Lapponica. 

Deyeuxia  Langsdorffii 
Hierochloe  alpina. 

Colpodium  latifolium. 

Colpodium  pendulinum.   fulvum. 

Dupontia  Fisheri. 
strigosa. 

It  is  curious  to  remark  how  many  of  these  boreal  European  plants,  which  are  absentees 
in  the  Alps,  have  a  very  wide not  only  extending  to  the  Himalaya  and  N 
China,  but  many  of  them  all  over  Temperate  North  America ;  only  one  is  found  in  the 
south  temperate In  the  present  state  of  our  knowledge  we  cannot  account  for  the 
absence  of  these  in  the  Alps ;  either  they  were  not  natives  of  Arctic  Europe  immediately 
previous  to  the  glacial  period,  or  if  so,  and  they  were  then  driven  south  to  the  Alps,  they 
were  afterwards  there  exterminated ;  or,  lastly,  they  still  inhabit  the  Alps  under  disguised 
forms,  which  pass  for  different  species.  Probably  some  belong  to  each  of  these  categories. 
I  need  hardly  remark  that  none  inhabit  Europe  south  of  the  Alps,  or  any  part  of  the 
African  continent. 

The  list  of  Arctic  American  and  Asiatic  species  which  do  inhabit  the  Alps  of  Europe, 
but  not  Arctic  Europe,  is  much  smaller.  Those  marked  t  are  Scandinavian,  but  do  not 
enter  the  arctic  circle. 

■ 

Anemone  patens. 
alpina. 
narcissiflora. 

fRanunculus  sceleratus 

tAconitum  Napellus. 
fArabis  petrsea. 
fCardamine  hirsuta. 
Draba  stellata. 

tThlaspi  montanum. 
fLepidium  ruderale. 
tSagina  nodosa. 
tLinum  perenne. 
Phaca  alpina. 

tAstragalus  hypoglottis 

fSpiraea  salicifolia. 
fPotentilla  fruticosa. 
Potentilla  sericea. 

fCeratophyllum  deraersum. 

Bupleurum  ranunculoides. 

t  Viburnum  Opulus. 
Galium  rubioides. 

Alnus  viridis. 

Pinus  cembra. 

fSparganium  simplex. 

fTypha  latifolia. Carex  ferruginea. 

t saxatile. t 

supina. stricta. 

pilulifera. Ptarmica  alpina. 

Aster  alpinus. 

Gentiana  prostrata. 

Polygonum  polymorphum. 

Corispermum  hyssopifolium 

fScirpus  triqueter. 

Deyeuxia  varia. 

Spartina  cynosuroides. 

fGlyceria  fluitans. 
Hordeum  jubatum. 

The  following  are s 

Botanical  Districts  within  the  Arctic  Circle. 

the  prominent  features,  botanical,  geographical,  and  climatal,  of 
zone the  five  districts  of  the  arctic 

1.  Arctic  Europe. — The  majority  of  its  plants  are  included  in  the  Lapland  and  Einland 

floras ;  and,  owing  to  the  temperature  of  the  Gulf  Stream,  which  washes  its  coasts,  Lap- 

land is  by  far  the  richest  province  in  the  arctic  regions.  The  mean  annual  temperature 

at  the  polar  circle,  where  it  cuts  the  coast-line,  is  about  37°,  and  the  June  and  September 
temperatures  throughout  Lapland  are  40 
climate  favourable  both  to  flowering  and  fruiting.  Spitzbergen  belongs  to  this  flora,  as  do 
Nova  Zembla  and  the  arctic  countries  west  of  the  river  Obi,  which  forms  its  eastern  boun- 

dary ;  for  the  Ural  Mountains  do  not  limit  the  vegetation,  any  more  than  do  the  Rocky 
Mountains  in  America.  Gmelin  observed  more  than  a  century  ago  that  the  river  Obi  in 

lower  latitudes  indicates  the  transition  longitude  from  the  European  to  the  Asiatic  flora. 

2k2 

and  37°  respectively;   thus  rendering  the 
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Even  in  this  small  area,  however,  there  are  two  floras,  corresponding  to  the  Arctic 
Norwegian  and  Arctic  Russian.    The  latter,  commencing  at  the  White  Sea,  though  com- 

paratively excessively  poor  in  species,  contains arly  twenty  that 

not  Lapp 

including  Braya  rosea,  Dianthus  alpinus  and  Seguieri,  Spircea  chamcedrifolia,  Saxifraga 
hieracifolia,  Hieracleum  Sibiricum,  Ligularia  Sibirica,  Ftarmica  alpina,  Gentiana  verna, Pleurogyne  rotate,  and  Larix  Sibirica. 

There  are  further  several  Scandinavian  plants  which  cross  the  arctic  circle  on  the  east 
shores  of  the  White  Sea,  but  do  not  do  so  in  Lapland,  as  Athamcmta  Libanotis,  Chrysan- themum Leucanthemum,  Bidens  tripartita,  and  others. 

Iceland  and  Greenland  also  botanically  belong  to  the  Arctic  Lapland  province,  but  I 
have  here  excluded  both :  the  former  because  it  lies  to  the  south  of  the  arctic  circle ;  the 
latter  because  both  its  magnitude,  position,  and  other  circumstances,  require  that  it  should be  treated  of  separately. 

As  far  as  I  can  ascertain,  616  species  /M<>n<>cotyledons    .  .  183 Dicotyledons   433 
1:23)  enter  the 

arctic  circle  in  this  region,  of  which  70  advance  into  Spitzbergen ;  but  no  phamogamic 
plant  is  found  m  lloss'  Islet  beyond  its  northern  extremity.     The  proportion  of  genera to  species 016     1 : 2 

Of  these  Arctic-European  plants,  453  cross  the  Alp 
Pyrenees  to  the  Mediterranean  basin,  a  few  occur  on  the  mountains  of  Tropical  Afi.~ eluding  Litzula  campestris  and  Deschampsia  ccespitosa),  and  23  are  found  in  South  Afr fewer  than  264  species  do  not  enter  the  arctic  circle longitude,  and 
184  are  almost  exclusively  natives  of  the  Old  World,  or  of  this  and  of  Greenland ;  not 

land5  m  ̂  Part  °f  N°rth  America ;  U  are  confined  to  Arctic  Europe  and  Green- 

The  following  Arctic  European  plants  are  of  sporadic  occurrence  in  N.  America : 
Mountain 

Arabis  alpina,  Greenland  and  Labrador. 
Lychnis  alpina,  Greenland  and  Labrador. 

Gentiana  nivalis,  Greenland  and  Labrador. 

Moun 

tains. 

tains. 
Moun 

Bartsia  alpina,  Greenland  and  Labrador. 

vtrna,    Greenland,   Arctic   Islands,   and 
Kocky  Mountains. * 

AlchemiUa  vulgaris,  Greenland  and  Labrador. 
Gnaphahum  sylvaticum,  Greenland  and  Labrador. 

svpinum,   Greenland,   Labrador,  and  U. States  Mountains. 

Vaccinium  myrtillus,  Rocky  Mountains  only. 
Cassiopeia  hypnoides,  Greenland,  U.  States  Moun- tains, and  Labrador. 

Phyllodoce  taxifolia,  Greenland,  U.  States  Moun- tains, and  Labrador. 

palustris 

ft 

O 

ifolia arbuscula,  Greenland  and  U.  States  Moun- 
tains. 

Juncus  trifidus,  Greenland  and  U.  States  Moun- tains. 

Mou 

tains 

Mountain 

and  Labrador. 

Calamagrostis  lanceolata,  Labrador. 

wlruTaT  ̂ f  '"A Tlde? We  UUmW  °f  Arctic  Eur°Pea°  P^nts,  which,  in  the  Kw 

lumtatd Then?    ,      ̂   f  t  *****  "owhere  fowid  ̂  East  "*"    these  will  be 
enumerated  when  treating  of  the  Greenland  flora 
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The  plants  which 

exclusively  Arctic  in  Europe,  are  the  following 

widely  distributed  in  Temperate  America  or  Asia,  but  almost 

Ranunculus  Pallasii,  Asia  and  America. 
Trollius  Asiaticus,  Asia. 

Parrya  macrocarpa,  Asia  and  America. 
-  arctica,  Asia  and  America. 

Stellaria  longipes,  Asia  and  America. 
Potentilla  emarginata,  America. 
Epilobium  latifolium,  Asia  and  Ameri 
Sedurn  quadrifidum^  Asia, 
Saxifraga 

edtefolius 

Ligularia  Sibirica,  Asia. 
Mulgedium  Sibiricurn,  Asia, 

Cassiopeia  tetragona,  Asia  and  America. 
Gentiana  detonsa,  Asia  and  America. 
Plenrogyne  rot  at  a.  Asia  and  America. 

EritricMum  aretioides,  Asia  and  America. 
Gymnandra  Pallasii,  Asia. 
Castilleja  pallida,  Asia  and  America. 
Veronica  macrostemon,  Asia. 
Pedicularis  flammea}  America. 
Pinguicula  villosa,  Asia  and  America. 
Koenigia  islandica,  Asia  and  America. 
Salix  polaris,  Asia  and  America. 
Picea  orientalis,  Asia. 
Larix  Ledebourii,  Asia. 

Platanthera  hyperborea,  America. 
-  obtusata,  America. 

Deyeuxia   Deschampsioides ,  Asia    and    N.W.   Ame- rica. 

Dupontia  Fisheri,  America. 

The  works  upon  which  I  have  mainly  depended  for  the  habitats  of  the  Arctic  European 

plants  are  Wahlenberg's  *  Flora  Lapponica,'  Ledebour's  *  Flora  Rossica,'  Fries'  *  Summa 
vegetabilium  Scandinaviae,'  and  *  Mantissae,'  and  various  admirable  treatises  by  Andersson, 
Nylander,  Hartmann,  Lindblom,  Wahlberg,  Blytt,  C.  Martins,  Ruprecht,  and  Schrenk. 

For  Spitzbergen  plants  I  have  depended  on  Hooker's  enumeration  of  the  Spitzbergen 
collections  made  during  Parry's  attempt  to  reach  the  north  pole,  Capt.  Sabine's  collection 
made  in  the  same  island,  and  on  Lindblom  and  Beilschmied's  ■  Flora  von  Spitzbergen ' 
(Regensburg,  Flora,  1842). 

For  the  southern  distribution  of  the  Arctic  European  plants,  I  have  further  consulted 
Nym 

ans  excellent  'Sylloge,'  Ledebour's  *  Flora  Rossica,'  Grisebach's  'Flora  Rumelica 
Grenier  and  Godron's  '  Flore  de  France,'  Parlatore's  '  Flora  Italiana,'  Koch's  '  Synopsis 
Florae  Germanise,'  Munby's  (  Catalogue  of  Algerian  Plants,'  A.  Richard's  of  those  of 
Abyssinia,  Visiani's  'Flora  Dalmatica,'  Delile's  'Flora  iEgyptiaca,'  Boissier's  noble 

'Voyage  Botanique  dans  l'Espagne,'  and  Tchihatcheffs  'Asia  Minor,'  besides  numerous 
local  floras  of  the  Mediterranean  regions,  Madeira,  the  Azores,  and  Canaries. 

2.  Arctic  Asia.— This,  which  for  its  extent,  contains  by  far  the  poorest  flora  of  any 

on  the  globe,  reaches  from  the  Gulf  of  Obi  eastwards  to  Behring's  Straits,  where  it  merges 
the  West  American.     The  climate  is  marked  by  excessive  mean  cold 

the  Obi 

the  isotherm  of  18°  cuts  the  arctic  circle  in  its  S.E.  course,  and  at  the  eastern  extremity 
°f  the  province  the  isotherm  of  20°  cuts  the  same  circle,  while  the  centre  part  of  the 
district  is  all  north  of  the  isotherm  of  9°.  The  whole  of  the  district  is  hence  far  north 

of  the  isotherm  of  32°,  which  descends  to  52°  N.L.  in  its  middle  longitude.     The  extremes 
of  temperature are  also  very  great 

the  June  isotherm  of  41°  ascending  eastward 

through  its  western  half  to  the  Polar  Sea,  whilst  the  September  isotherm  of  41°  descends 

nearly  to  60°  N.L. ;  whence  the  low  autumn  temperature  must  present  an  almost  insuper- 
able obstacle  to  the  ripening  of  seeds  within  this  segment  of  the  polar  circle. 
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The  warming  influence  of  the  Atlantic  currents  being  felt  no  further  east  than  the  Obi, 
and  the  summer  desiccation  of  the  vast  Asiatic  continent,  combine  to  render  the  climate 
of  this  region  one  of  excessive  drought  as  well  as  cold ;  whence  it  is  in  every  way  most 
unfavourable  to  vegetation  of  all  kinds. 

The  total  number  of  species  hitherto  recorded  from  this  area  is  233 
Monocotyledons 

Dicotyledons 191 
1  :4-5 The  proportion  of  genera  to  species  is  1:2.  Of  the  233  species,  217  inhabit  Siberia  as 

far  south  as  the  Altai,  or  Japan,  &c. ;  104  extend  southwards  to  the  Himalaya  or  moun- 
tains of  Persia ;  4  are  found  on  the  mountains  of  the  two  Indian  peninsulas,  and  8  on 

those  of  Australia  and  New  Zealand.  All  but  the  following  37  are  European.  Those 
marked  with  a  f  are  almost  exclusively  arctic. 

Delphinium  Menziesii  (West  America). 
tCochlearia  sisymbrioides  (Boreal  ditto). 
Hesperis  Pallasii  (East  and  West  America). 
Odontarrhena  Fischeriana. 

Cardamine  macrophylla. 

tArenaria  macrocarpa  (West  America). 

fNardosmia  glacialis  (Arctic  Asia  only).   Gmelini. 

t Artemisia  Steveniana  (Arctic  Asia  only). 
  glomerata  (West  America). 

W 

laricina. 

t    Rossii  (Rocky  Mountains). 
Cerastium  maximum  (West  America). 

tOxytropis  nigrescens  (Boreal  E.  and  W.America) 
Hedysarura  Sibiricum. 

tSieversia  glacialis  (Boreal  W.  America). 
Potentilla  stipularis. 

Osmothamnus  fragrans. 

W 

W. 
fMonolepis 

W 

graminifolius. 

fragiformis. 
(West 

and  W 

Claytonia  lanceolata. 

fSedum  euphorbioides  (Arctic  Asia  only). 
Saxifraga  Escholtzii  (Boreal  W.  America). 
Saxifraga  serpyllifolia  (W.  America). 

punctata  (West  America). 

W 
Tofieldia  coccinea  (E.  and  W.  America). 
Fritillaria  Kamtchatkensis  (West  America) . 
Carex  concinna  (West  America). 

Elymus  mollis  (E.  and  W.  America'). 

Thus  out  of  37  non-European  species,  only  12  are  confined  to  Asia,  the  remaining  25 
being  American.  On  the  other  hand,  there  are  only  22  European  species  in  Arctic  Asia 
which  are  not  also  American;  which  scarcely  establishes  a  nearer  relationship  between Arctic  Asia  with  Europe  than  with  America. These 

Dianthus  Seguieri 
   superbus. 
Silene  in  flat  a. 

Arenaria  uliginosa. 
Phaca  alpina. 
Hedysarum  obscurum 
Rubus  Idgeus. 

Sedum  quadrifidum. 
Gaya  simplex. 

Leontodon  autumnalis. 

Hieracium  alpinum. 

Veronica  longifolia. 
■ 

Pedicularis  Sceptrum. 

Pinguicula  alpina. 

Polygonum  Sibiricum* 
Salix  Lapponum. 
  nigricans.   hastata. 
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Picea  orientalis. 

Larix  Ledebourii Cypripedium  Calceolus 
Carex  ferruginea. 

In  other  words,  of  the  233  Asiatic  species,  196  are  common  to  Asia  and  Europe, 
22  are  confined  to  Asia  and  Europe,  25  are  confined  to  Asia  and  America  only ;  and  12 
are  confined  to  Asia,  of  which  3  are  peculiar  to  the  arctic  circle. 

The  rarity  of  Gramineae  and  especially  of  Cyperacese  in  this  region  is  its  most  excep- 
tional feature;  only  21  of  the  138  arctic  species  of  these  orders  having  hitherto  been 

detected  in  it.  Crypt ogamic  plants  seem  to  be  even  more  rare ;  Woodsia  ilvensis  and 

Lastrea  fragrans  being  the  only  Eilices  hitherto  enumerated.  Further  researches  along 

the  edge  of  the  arctic  circle  would  doubtless  add  more  Siberian  species  to  this  flora,  as 

the  examination  of  the  north-east  extreme  would  add  American  species,  and  possibly  lead 

to  the  flora  of  the  country  of  the  Tchutchis  being  ranked  with  that  of  West  America. 

The  works  which  have  yielded  me  most  information  regarding  this  flora,  are  Ledebour's 

*  Mora  Rossica,'  and  the  valuable  memoirs  of  Bunge,  C.  A.  Meyer,  and  Trautvetter,  on 
the  vegetation  of  the  Taimyr  and  Boganida  rivers ;  and  on  the  plants  of  Jenissei  river 
in  Von  MiddendorfFs  Siberian  ■  Travels '.  Eor  their  southern  extension  Trautvetter  and 

Meyer's  *  Mora  Ochotensis,'  also  in  MiddendorfFs  *  Travels ';  Bungc's  enumeration  of 

North  China  and  Mongolian  plants ;  Maximovicz's  '  Mora  Amurensis ;'  Asa  Gray's 

paper  on  the  botany  of  Japan  (Mem.  Amer.  Acad.  N.S.  vi.) ;  Karelin  and  Kiriloff's m 

enumeration  of  Soongarian  plants ;  Kegel,  Bach,  and  Herder  on  the  East  Siberian  and 
Jakutsk  collections  of  Paullowsky  and  Von  Stubendorff.  For  the  Persian  and  Indian 

distribution,  I  have  almost  entirely  depended  on  the  herbarium  at  Kew,  and  on  Boissier's 
and  Bunge's  numerous  works. 

3.  Arctic  West  America. — The  district  thus  designated  is  analogous  in  position,  and 

to  a  considerable  extent  in  climate,  to  the  Arctic  European,  but  is  much  colder ;  as  is 

indicated  both  by  the  mean  temperature,  and  by  the  position  of  the  June  isotherm  of  41 

which  makes  an  extraordinary  bend  to  the  south,  nearly  to  52°  N.  L.,  in  the  longitude 
of  Behring's  Straits. 

It  extends  from  Cape  Prince  of  Wales,  on  the  east  shore  of  Behring's  Straits,  to  the 
estuary  of  the  Mackenzie  river,  and  as  a  whole  it  differs  from  the  flora  of  the  province  to 

the  eastward  of  it  by  its  far  greater  number  both  of  European  and  Asiatic  species,  by 

containing  various  Altai  and  Siberian  plants  which  do  not  reach  so  high  a  latitude  in 

more  western  meridians,  and  by  some  temperate  plants  peculiar  to  West  America.  This 

eastern  boundary  is,  however,  quite  an  artificial  one ;  for  a  good  many  eastern  plants  cross 
the  Mackenzie  and  advance  westwards  to  Point  Barrow,  but  which  do  not  extend  to 

Kotzebue's  Sound;  and  a  small  colony  of  Rocky  Mountain  plants  also  spread  eastwards 

and  westwards  along  the  shores  of  the  Arctic  Sea,  which  further  tend  to  connect  the 

floras ;  such  are  Aquilegia  brevistylis,  Sisymbrium  Jmrnile,  Sutchinsia  calycina,  Heuchera 

Rickardsonii,  Crepis  nana,  Gentiana  arctophila,  Salix  speciosa ;  none  of  which  are  gene- 

rally diffused  arctic  plants,  or  natives  of  any  other ,  parts  of  Temperate  America  but  the 
Rocky  Mountains. 

The  arctic  circle  at  Kotzebue's  Sound  is  crossed  by  the  isotherm  of  23°,  and  at  the 
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longitude  of  the  Mackenzie  by  that  of  12°  5' ;  whilst  the  June  isotherm  of  41°  ascends 
obliquely  from  S.W.  to  N.E.,  from  the  Aleutian  Islands  to  the  mouth  of  the  Mackenzie, 
and  passes  south  of  this  province ;  the  June  and  the  September  isotherms  of  41°  and  32 
both  traverse  it  obliquely,  ascending  to  the  N.E. 

The  vast  extent  of  the  Pacific  Ocean  and  its  warm  northerly  currents  greatly  modify 
the  climate  of  West  Arctic  America,  causing  dense  fogs  to  prevail,  especially  throughout 
the  summer  months,  whilst  the  currents  keep  the  ice  to  the  north  of  Behring's  Straits. 
The  shallowness  of  the  ocean  between  America  and  Asia,  north  of  lat.  60°,  together  with 
the  identity  of  the  vegetation  in  the  higher  latitudes  of  these  continents,  suggests  the 
probability  of  the  land  having  been  continuous  at  no  remote  epoch. 

The  number  of  phgenogamic  plants  hitherto  found  in  Arctic  West  America  is  364 
/Monocotyledons  76 

VDicotyledons  288  = 
The  proportion  of  genera  to  species  is  1 : 1-7.  Of  these  364  species,  almost  all  but  the 
littoral  and  purely  arctic  species  are  found  in  West  Temperate  North  America  or  in  the 
Rocky  Mountains,  26  in  the  Andes  of  Tropical  or  Subtropical  America,  and  37  in  Tern- 
perate  or  Antarctic  South  America.  Comparing  this  flora  with  that  of  Temperate  and 
Arctic  Asia,  I  find  that  no  less  than  320  species  are  found  on  the  north-western  shores 
and  islands  of  that  continent,  or  in  Siberia,  many  extending  to  the  Altai  and  the  Himalaya. 
A  comparison  with  Eastern  Arctic  America  shows  that  281  are  common  to  it,  and  the 
following  38  are  found  in  Temperate,  but  not  Arctic  East  America. 

Anemone  alpina. 
Pennsylvania. 

Senecio  resedaefolius  (Eur.,  As.,  Am.). Arnica 

Hutdnnsm  calycma   (Rocky  Mountain,  only         Cassandra  ealyculata  (Europe,  Asia,  America). 
and  Asia), 

Sisymbrium  humile  (R.  M 
Mountains 

Mountains 
prostrata  (Europe,  Asia,  America) 

t   *u  i        .       ̂     '  •"*  — ~~  tenella  (Eur.,  As.,  Am.)- 
Lathyrus  palustns  (Europe,  Asia,  East  and         Veronica  scutellata  (Eur.,  As,  Am.). V>  est  America).                                                       r>  j-     i    •        ,        .     „ 
*„•     0  „  ,.  .,  ..      '         ,      „                                    Pediculans  palustns   Eur.,  As.,  Am.), fcpiraea  sahcifoha   Eur.,  As.,  E.  &  W.  Ami  a*,;~i   H.  m         .        .     \        ' 

W 
Atriplex  patula  (Eur.,  As.,  Am.). 

ur 

an  7    ,  7    ,r      a      '  "  ̂ ^  Corall°'hi-  *»»»*  (Eur.,  As.,  Am.) 
jj-o  run,  palustre  (Eur.,  As.,  E.  &  W.  Am.).  Luzula  spadicea  (Eur.,  As.,  Am.). 
Wr'l    Sta  (E"r'A8-' &TW-  Am->-  —  Spicata  (Eur.,  As,  An,). Saxuraga  S.bmca  As,a  and  Labrador  only).  _  pilosa  L,A,    aJ. 

Archangelica  officinalis  (Europe 

Mounts,  on! 

urope,  Asia,  &  R.  Mount 

ur 

pilosa  (Eur.,  As.,  Am.). 
Juncus  balticus  (Eur.,  As.,  Am.). 
Carex  lagopina  (Eur.,  As.,  Am.). 

Gmelini  (America  only), 

ryptocarpa 

Cornus  Suecica  (Eur.,  As.,  Am.  .  cryp  oca       ,  ̂ ^  Asi 

Galium  rubioides  IE,,,..  *.•■*'-,  ."I-  8tr,cta  (E»™pe.  America) Hierochloe  borealis  (Europe,  Asia,  and  America). 

pa^of  1*1!*  S6en;  aru-fOT  *he  m°St  Part  north  temPerate  P1^  common  in  many 

S£££22.  :we  ch  are  only  escluded  from  Eastern  *»*  *"*•  * the 
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The  best  marked  European  and  Asiatic  species  that  are  not  found  further  east  in 

Temperate  or  Arctic  America  are  the  following : 

Anemone  narcissiflora.  Spiraea  chamaedrifolia.  A  triplex  littoralis. 

Ranunculus  Pallasii.  Pyrethrum  bipinnatum.  Pinus  cembra. 

Aconitum  Napellus.  Gentiana  prostrata.  Carex  Norwegica. 

Parrya  macrocarpa.  Eritrichium  aretioides.  Deyeuxia  strigosa. 

Dianthus  alpinus.  Pedicularis  verticillata.     Langsdorffii. 

Cerastiura  vulgatum.  Primula  nivalis.  Colpodium  fulvum. 

Hence  it  appears  that  of  the  364  species  found  in  Arctic  West  America,  319  inhabit 

East  America  (arctic  or  temperate,  or  both),  and  320  are  natives  of  the  Old  World — a 
difference  hardly  sufficient  to  establish  a  closer  affinity  of  this  flora  with  one  continent 
rather  than  with  the  other. 

The  species  peculiar  to  this  tract  of  land  are : 

Braya  pilosa.  Artemisia  androsacea.  Salix  glacialis. 

Saxifraga  Richardsoni.  Saussurea  subsinuata. 

The  rarity  of  monocotyledons,  and  especially  of  the  glumaceous  orders,  is  almost  as 

marked  a  feature  of  this  as  of  the  Asiatic  flora :  of  the  138  arctic  species  of  Glumacea 

only  54  are  natives  of  West  Arctic  America. 

The  materials  for  this  flora  are  principally  the  plants  of  Chamisso,  collected  during 

Kotzehue's  voyage,  and  described  by  himself  and  Schlechtendahl ;  Lay  and  Collie's  col- 

lections, described  in  Beechey's  voyage ;  the  '  Flora  B or eali- Americana ; '  and  Seemann's 

plants,  described  in  the  '  Botany  of  the  Herald.'  Most  of  the  above  collections  are  from 

Behring's  Straits.  Tor  the  arctic  coast  flora  I  am  mainly  indebted  to  Richardson's 
researches,  and  to  Pullen's  and  other  collections  enumerated  by  Seemann  in  his  account 

of  the  flora  of  Western  Eskimo  Land.  For  the  southern  extension  of  the  flora  I  have  had 

recourse  to  the  <  Flora  Boreali- Americana ; '  Ledebour's  'Flora  Rossica,'  which  includes 

the  Sitcha  plants ;  the  American  floras  of  Nuttall,  Pursh,  Torrey,  Gray,  &c. ;  and  to  the 

collections  of  Drs.  Lyall  and  Wood  formed  in  Vancouver's  Island  and  British  Columbia ; 

for  the  Californian,  Mexican,  and  Cordillera  floras  generally,  to  the  herbarium  at  Kew, 

the  works  above  mentioned,  and  the  various  memoirs  of  Torrey  and  of  Gray  on  the  plants 

of  the  American  Surveying  Expeditions. 

4.  Arctic  East  America  (exclusive  of  Greenland).-^  tract  of  land  is  a
nalogous  to 

the  Arctic  Asiatic  in  many  respects  of  position  and  climate,  but  is  very  much
  richer 

species.  It  extends  from  the  estuary  of  the  Mackenzie  River  to  Baffin's  Bay 

flora  differs  from  that  of  the  western  part  of  the  continent,  both  in  the  characters
  men- 

tioned in  the  notice  of  that  province,  and  in  possessing  more  East  American  species. 

The  western  boundary  of  this  province  is  an  artificial  one ;  the  eastern  is  very
  natural, 

both  botanieally  and  geographically ;  for  Baffin's  Bay  and  Davis'  Straits  (unlike  Behring  s 

Strait)  have  very  deep  water  and  different  floras  on  their  opposite  shores. 

The  arctic  circle  is  crossed  in  the  longitude  of  the  Mackenzie  River  by  the  isotherm  o
t 

and 

12°,  which  thence  trends  south-eastward  to  the  middle  of  Hudson's  Bay ;  and  in  the  long 

tude  of  Davis'  Straits  it  is  crossed  by  the  isotherm  of  18i°.    The  June  isotherm  of  4 VOL.  XXIII 
2 
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descends  obliquely  from  the  shores  of  the  Arctic  Sea,  near  the  mouths  of  the  Mackenzie, 

to  the  northern  parts  of  Hudson's  Bay,  south  of  the  arctic  circle ;  and  the  September 

isotherm  of  41°  is  everywhere  south  of  the  circle.  Hence  the  western  parts  of  this  pro- 
vince  are  very  much  warmer  than  the  eastern ;  so  much  so,  that  the  whole  west  coast  and 

islands  of  Baffin's  Bay  lie  north  of  a  southern  inflection  of  the  June  isotherm  of  32°, 
which  passes  north  of  all  the  other  polar  islands ;  the  Parry  Islands  have  an  analogous 

temperature  of  40°.  The  warmth  of  the  western  portion  of  this  tract  is  no  doubt  mainly 
due  to  the  influence  of  the  Pacific  Ocean  being  felt  across  the  continent  of  West  America ; 

though  possibly  also  to  the  presence  of  a  comparatively  warm  polar  ocean,  or  to  Atlantic 

currents  crossing  the  pole  between  Nova  Zembla  and  Spitzbergen,  of  which  nothing  cer- 

tain is  known  *.  Be  this  as  it  may,  the  comparative  luxuriance  of  the  flora  of  Melville 
Island  is  a  well-known  fact,  and  one  inexplicable  by  considerations  of  temperature,  if 
unaccompanied  by  a  humid  atmosphere.     The  whole  region  is  of  course  far  north  of  the 

isotherm  of  32°,  which,  in  the  longitude  of  its  middle  district,  descends  to  Lake  "Winnipeg, 
in  lat.  52°. 

That  portion  of  this  province  which  is  richest  in  plants  is  the  tract  which  intervenes 

between  the  Coppermine  and  Mackenzie  Rivers ;  east  of  this,  vegetation  rapidly  diminishes, 
as  also  to  the  northward.  The  flora  of  the  Boothian  Peninsula,  surrounded  as  it  is  with 

glacial  straits,  and  placed  centrically  among  the  arctic  islands,  is  perhaps  the  poorest  of 

any  part  of  the  area ;  those  of  Banks'  Land  and  Melville  Island  to  the  N.W.  being  con- 
siderably richer,  as  are  those  of  the  shores  of  Lancaster's  Sound  and  Barrow's  Strait,  and 

the  shores  of  Baffin's  Bay  to  the  north  and  east  f. 
The  pluenogamic  flora  of  Arctic  East  America  contains  379  species 

Monocotyledons.  92 

Dicotyledons. .  287 
1 

The  proportion  of  genera  to  species  is  1 :  2-0.  Of  these  379  species,  323  inhabit  Temperate 
North  America,  east  of  the  Rocky  Mountains ;  35  the  Cordillera ;  and  49  Temperate  or 
Antarctic  South  America.  Comparing  this  flora  with  that  of  Europe,  I  find  that  239  (or 
two-thirds)  species  are  common  to  the  arctic  regions  of  both  continents,  whilst  but  little 
more  than  one-third  of  the  Arctic  European  species  are  Arctic  East  American.  Of  105 
non-European  species  in  Arctic  East  America,  32  are  Asiatic ;  leaving  73  species  confined 
to  America,  of  which  the  following  are  furthermore  confined  to  the  eastward  of  the  Rocky 
Mountains  and  Mackenzie  River  : 

Corydalis  glauca.  Lathyrus  ochroleucus.  Vaccinium  Canadense. 
Sarracenia  purpurea.  Rubus  triflorus.  Dracocephalum  parviflorum 
Viola  cucullata.  prunus  Virginiana.  __„o   
Silene  Pennsylvania.  Heuchera  Richardsoni.  EhJgnus  argentea Arena™  Michauxii.  Cornus  stolonifera.  Urtica  dioica. 
Polygala  Senega.  Grindelia  squarrosa.  Salix  cordata. 

*  J4  ■  a  well-known  fact  that  the  temperature  always  rises  rapidly  with  the  north  (as  well  as  other)  winds  over  all 
this  Arctic  American  area. 

Douglasia  arctica. 

t  Details  of  these  florulas  will  be  found  in  the  volume  of  the  « Linnean  Journal/  under  the  notice  of  Dr.  Walker's collections,  made  during  the  voyage  of  the  Fox. 
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Populus  tremuloides. 
Picea  nigra. 

Spiranthes  gracilis. 

Cypripedium  acaule 

Carex  oligosperma. 

Pleuropogon  Sabini. 

land 

Of  these  Douglasia  and  Pleuropogon  are  the  only  ones  absolutely  peculiar  to  Arctic 
It  is  a  noticeable  fact  that  not  one  of  them  is  found  in  any  part  of  Green 

East  America 

Compared  with  Greenland,  the  Arctic  East  American  flora  is  rich ;    containing 
besides  those  just  enumerated,  no  less  than  165  other  species  not  found  in  G 
The  following  are  found  on  the  arctic  islands,  and  many  of  them  on  the  west  coast  of 
Baffin's  Bay,  but  not  in  West  Greenland : 

Caltha  palustris. 
Parry  a  arctica. 

Merkia  physodes. 
Stellaria  crassifolia. 

Astragalus  alpinus. 
Oxytropis  campestris 

Ural 

Ptarmica  vulgaris. 

Chrysanthemum  arcticum 
Artemisia  vulgaris. 

Senecio  frigidus. 

palustris. 
pulchellus. 

Pedicularis  capitata. 

versicolor. 

Androsace  septentrionalis. 
  Chamaejasme. 

ensis. 

nigrescens. 
Sieversia  Rossii. 

Saxifraga  hieracifolia. 
Virginiensis. 

Hirculus  (East  Greenland only) . 

Valeriana  capitata. 
Nardosmia  corymbosa. 
There  are  thus 

half)  which  are 

Solidago  Virga-aurea. 
Aster  salsuginosus. 

Crepis  nana. 
Saussurea  alpina. 

Andromeda  polifolia. 

Arctostaphylos  alpina. 

Kalmia  glauca. 
Phlox  Sibirica. 

Castilleja  pallida. 

Salix  phlebophylla. 

Lloydia  serotina. 
Hierochloe  pauciflora. 

Deschampsia  caespitosa  (East Greenland  only). 

Glyceria  fluitans. 
Pleuropogon  Sabini. 
Bromus  purgans. 

Elymus  mollis. 

fewer  than  184  of 379  Arctic  East  American  species  (fullv 

absent  in  "West  Greenland,  whilst  only  105  (much  less 
are  absent  in  Europe.     This  alone  would  make  the  limitation  of  species  in  the  meridian 
oi  Baffin's  Bay  more  decided  than  in  any  other  arctic  longitude ;    and  I  shall  show  that it  is  rendered  still decisive  by  the  number  of  Arctic  Greenland  plants  that  do 
cross  to  Arctic  East  America. 

Of  the  379  Arctic  East  American  species  only  56  are  not  found  in  Temperate  East 
America,  of  which  two  are  absolutely  confined  to  this  area ;  two  others  (Parry a  arenicoln 
and  Festuca  Richardsoni)  to  Arctic  East  and  West  America ;  25  are  found  in  Temperate 

West  America,  and  about  20  are  Rocky  Mountain  species,  and  not  found  elsewhere  in 
Temperate  America. 

Eor  our  knowledge  of  this  flora  I  am  principally  indebted  to  the  *  Elora  Boreali-  Ameri- 

cana,' and  to  Richardson's  *  botanical  appendix  to  Franklin's  first  voyage — and  his 'Boat 
Journey  through  Rupert's  Land.'  I  have  also  examined  the  materials  upon  which  the  above 
works  were  founded,  and  the  collections  of  almost  every  subsequent  journey  and  voyage, 
up  to  those  of  Dr.  Walker  in  the  '  Pox.'  To  enumerate  the  numerous  botanical  appendices 

to  voyages,  and  separate  opuscules  to  which  these  have  given  rise,  from  Ross'  first  voyage 
to  the  present  time,  would  be  out  of  place  here.     I  have  endeavoured  to  embody  in  the 

I  am  indebted  to  Sir  John  Richardson  for  some  corrections  to  this  list,  which  account  for  a  few  discrepancies  be- 

tween his  lists  of  Arctic  American  plants  and  my  own ;  these  refer  chiefly  to  genera  and  species  introduced  into  his hsts,  but  here  excluded. 

2o2 
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essay  the  information  gleaned  from  all  of  them.  For  the  southern  distribution  of  these 

plants  in  the  United  States,  &c,  I  have  had  recourse  primarily  to  Asa  Gray's  excellent 
'  Manual  of  the  Botany  of  the  Northern  United  States,'  to  Chapman's  ■  Flora  of  the  S.E. 
States,'  and  to  the  reports  on  the  Botany  of  various  Exploring  Expeditions. 

5.  Arctic  Greenland. — In  area  Arctic  Greenland  exceeds  any  other  arctic  district 
except  the  Asiatic,  but  ranks  lowest  of  all  in  number  of  contained  species.  In  many 
respects  it  is  the  most  remarkable  of  all  the  provinces,  containing  no  peculiar  species 
whatever,  scarcely  any  peculiarly  American  ones,  and  but  a  scanty  selection  of  European. 
A  further  peculiarity  is  that  the  flora  of  its  temperate  regions  is  extremely  poor,  and  adds 
very  few  species  to  the  whole  flora,  and,  with  few  exceptions,  only  such  as  are  arctic  in 
Europe  also.  Being  the  only  arctic  land  that  contracts  to  the  southward,  formi  ̂  
peninsula,  which  terminates  in  the  ocean  in  a  high  northern  latitude,  Greenland  offers 
the  key  to  the  explanation  of  most  of  the  phenomena  of  arctic  vegetation  ;  and  as  I  have 
already  made  use  of  it  for  this  purpose,  I  shall  be  more  full  in  my  description  of  its  flora than  of  any  other. 

The  east  and  west  coasts  of  Greenland  differ  in  many  important  features ;  the  eastern 
is  the  largest  in  extent,  the  least  indented  by  deep  bays,  is  perennially  encumbered 
throughout  its  entire  length  by  icefields  and  bergs,  which  are  carried  south  by  a  branch 
of  the  arctic  current  that  sets  between  Iceland  and  Greenland ;  and  is  hence  excessively 
cold,  barren,  and  almost  inaccessible.  The  west  coast,  again,  is  generally  more  or  less  free 
from  pack  ice  from  Cape  Farewell  (lat.  60°)  to  north  of  Upernamk  in  lat.  73°.  It  is 
washed  by  a  southerly  current,  which  is  said  to  carry  drift  timber  from  the  Siberian  rivers 
into  its  fiords,  and  enjoys  a  far  milder  climate,  and  consequently  has  a  more  luxuriant 
vegetation.  A  somewhat  similar  contrast  is  exhibited  between  West  Greenland  and  the 
opposite  shores  of  Baffin's  Bay,  against  which  latter  the  northerly  arctic  current  from 
Lancaster  Sound  drives  great  masses  of  polar  ice,  derived  from  the  regions  beyond  that 
estuary,  and  to  which  the  bergs  that  float  away  from  the  glaciers  in  the  Greenland  fiords 
are  also  drifted.  It  is  important  to  bear  in  mind  these  features  of  the  two  shores  of 
Greenland  and  of  Baffin's  Bay  and  Davis'  Straits,  because  they  may  in  some  degree explain  their  differences  of  vegetation.  There  is  also  another  difference  between  the  polar 
islands  and  Greenland,  inasmuch  as  the  former  are  for  the  most  part  low,  without  moun- 

tains or  extensive  glaciers ;  while  the  latter  is  exceedingly  mountainous,  with  valley.   , 
the  shore  terminating  iu  glacier-headed  fiords,  and  the  coast  is  bound  by  glaciers  of  prodi gious  extent  from  Melville  Bay  northwards  to  Smith's  Sound. 

The  isothermal  Hues  in  Greenland  all  follow  one  course,  from  S.W.  to  N.E..  runnin 

5 

more 
parallel  to  one  another  in  this  meridian  than  in  any  other.  The  isotherm  of  32 

passes  through  the  southern  extremity  of  the  peninsula,  and  that  of  5°  through  its  north 
extreme  at  Smrth's  Sound.  The  June  isotherm  of  41°  skirts  its  east  eoast,  and  that  of 32  passes .north  of  Diseo ;  the  June  temperature  of  Disco  is  heuee  as  low  as  that  of  the 
north  of  Spitsbergen,  of  middle  Nora  Zembla,  and  of  the  extreme  north  of  Asia,  and 
>  et  Daseo  contains  quadruple  their  number  of  plants.  The  autumn  eold  is  very  great ;  the September  isotherm  of  °"°   *        "  J 

of  the  flora  may  to  some  extent  be  attributed 

circle  on  the  west  coast :  and  to  this 
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The  Arctic  Greenland  flora  contains  206  species,  according  to  Langc's  catalogue  (in 

Rincke's  ■  Greenland ') ;  or  207,  according  to  my  materials  ( Monocot-  67  \  =1 VDicot.  .   140 

proportion  of  genera  to  species  being  1:2. 
Of  these  207  species  the  following  11  alone  are  not  European  : 

:2l): 

the 

Anemone  Richardsonii  (Asiatic). 
Turritis  mollis  (Asiatic). 

Vesicaria  arctica  (American  only). 

Draba  aurea  (Rocky  Mts.  and  Labrador  only) 
Hesperis  Pallasii  (Asia  and  America). 
Arenaria  Graenlandica  (Mts.  of  U.  S.). 

Potentilla  tridentata  (Labrador  only). 
Saxifraga  triscuspidata  (Labrador  only) 
Erigeron  compositus  (American  only). 
Pedicularis  euphrasioides  (Asia). 
Salix  arctica  (Asia). 

On  the  other  hand,  no  less  than  57  Arctic  Greenland  species  are  absent  in  Arctic  East 
America,  and  the  following  36  Arctic  Europe  and  Greenland  species  are  either  absent  in 
all  parts  of  Eastern  Temperate  America,  or  are  extremely  local  there  : 

Arabis  alpina  (Labrador  only). 
Lychnis  alpina  (do.). 

Lychnis  dioica  (absent). 
Spergula  nivalis  (do.). 
Arenaria  uliginosa  (absent). 

ciliata  (do.).  * 
Stellaria  cerastioides  (do.). 
Alchemilla  alpina  (do.). 

vulgaris  (Labrador  only). 

Sibbaldia  procumbens  (United  States  only). 
Rubus  saxatilis  (absent). 
Potentilla  verna  (Labrador  only). 
Sedum  villosum  (absent). 
Saxifraga  Cotyledon  (Labrador  and  Rocky  Moun- 

tains only). 

Galium  saxatile  (absent). 
Gnaphalium  sylvaticum  (Labrador  only). 

supinum,  L.  (do.  and  White  Mountains). 

Cassiopeia  hypnoides  (Labrador  only). 

Phyllodoce  taxifolia  (do.  and  White  Mountains) 
Gentiana  nivalis  (Labrador  only). 

Thymus  serpyllum  (absent). 

Veronica  alpina  (White  Mountains  only). 
  saxatilis  (absent). 

Euphrasia  officinalis  (N.  U.  States). 
Bartsia  alpina  (Labrador  only). 
Rumex  acetosella  (absent). 
Salix  Arbuscula  (do.). 

Peristylus  albidus  (do.). 

Carex  capitata  (White  Mountains  only). 

  microglochin  (absent). 
microstachya  (do.), 

pedata  (do.). 
Elyna  caricina  (Rocky  Mountains  only). 

Phleum  alpinum  (Labrador  and  White  Moun- tains only). 

Calamagrostis  lanceolata  (Labrador  only). 

Deschampsia  alpina  (absent). 

When  it  is  considered  how  extremely  common  most  of  these  plants  are  throu 
Europe  and  Northern  Asia,  and  that  some abse 

some  of  them  inhabit  also  N.W.  America,  their 

Eastern  America  is  even  more  remarkable  than  their  presence  in  Greenland. 

Another  singular  feature  of  both  Arctic  and  Temperate  Greenland  is  its  wanting 

follow 
number  of  Arctic  plants  which 

Europ 

and  found  also 
America 

The 

ing  is  a  list  of  most  of  these,   excluding  about  15,  which  are  water-plants,   or 
species  whose  range  is  limited. 
Icelandic,  and  I  have  introduced  it  to 

The  letter  I.  placed  before  a  species 
signifies that  it  is 

not  only  how  many  are  absent  from  this 
island  also,  but  how  many  are  present.  The  letter  S.  indicates  that  the  species  is  found 

in  the  south  temperate  or  antarctic  circle.  The  asterisk  *  indicates  that  the  species  is 
arctic  both  in  East  America  and  Europe. 
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Anemone  alpina. 
nemorosa. 

narcissiflora. 

*  Ranunculus  Purshii. 

*  I.  Caltha  palustris. 
*  Aconitum  Napellus. 
Actaea  spicata. 

Nuphar  luteum. 

Nasturtium  amphibium. 
S.  Barbarea  praecox. 
S.  Turritis  glabra. 

Thlaspi  montanum. 

Sisymbrium  Sophia. 

*  I.  Erysimum  lanceolatum. 
Arabis  hirsuta. 

I.  S.  Cardamine  hirsuta. 

*  Parrya  arctica. 
I.  Draba  muralis. 

I.  Subularia  aquatica. 
*  I.  Drosera  rotundifolia. 

I. -  longifolia. ~ 

I.  Viola  tricolor, 

*  I.  Arenaria  lateriflora. 

*  Stellaria  longifolia. 
I.   crassifolia 

Linum  perenne. 
Geranium  Robertianum 

Hypericum  4-angulum. 
Oxalis  acetosella. 

*  Phaca  frigida. 
*  Astragalus  alpinus. 
*   hypoglottis. 

♦ 

*  Oxytropis  campestris 
Uralensis. 

Lathyrus  palustris. 
Spiraea  salici folia. 

S.  Geum  urbanum. 
I. rivale. 

*  Rubus  arcticus. 
Potentilla  fructicosa. 

Pennsylvaniea. 
argentea. 

*  I.S.  Fragaria  vesca. 
I.  Sanguisorba  officinalis. 

Rosa  cinnamomea. 
blanda. 

*  Circaea  alpina. 

*  I.  S.  Epilobium  tetragonum 

*  I.S.  Epilobium  alsinaefolium 

S.  Ly thrum  salicaria, 
*  Ribes  rubrum. 
* 

alpinum. 
*  I.  Parnassia  palustris 

Saxifraga  Sibirica. 
*   hieraciifolia. 
  bronchialis. 

*  Bupleurum  ranunculoides 
Conioselinum  Fischeri. 
Cicuta  virosa. 

*  I.  Carum  carui. 
Adoxa  moschatellina. 

Viburnum  Opulus. 
Lonicera  caerulea. 

*  Linnaea  borealis. 

*  I.  Galium  boreale. 

S.  - 

rubioides. 

trifidum. 

aparine. *  Valeriana  capitata. 
*  Nardosmia  frigida. 

*  Chrysanthemum  arcticum. 
I.  Pyrethrum  nodosum. 

  bipinnatum.     * 
*  Artemisia  vulgaris. 
S.  Bidens  bipartita. 

Tanacetum  vulgare. 
Antennaria  Carpatica. 

*  Senecio  resedaefolius. 

* 

* 

  frigidus. 

  palustris. 
•   campestris. 
  aurantiacus. 

*  Solidago  Virgaurea 
*  Aster  Sibiricus. 

* 

  alpinus. 

S.  Erigeron  acris. 
S.  Sonchus  arvensis. 
I.  Hieracium  boreale. 

*  Saussurea  alpina. 
I.  Vaccinium  myrtillus. 
*  Andromeda  polifolia. 

Cassandra  calyculata. 

*  L  Arctostaphylos  alpina. 
*  I.  Pyrola  secunda. 
*  I.  Gentiana  amarella. 

I. 

*  Myosotis  sylvatica 
  palustris. 

arvensis. 

I.    

*  Scutellaria  galericulata. 

I.  S.  Prunella  vulgaris. 
Glechoma  hederaceum, 

S.  Stachys  palustris. 

*  Gymnandra  Pallasii. 
*  Castilleja  pallida. 

I.  S.  Veronica  officinalis. 

S.   I.S.   

  scutellata 

  serpyllifolia. 

Melampyrum  pratense 
  sylvaticum. 

*  I.  Pedicularis  palustris. 
* versicolor. 

Scrophularia  nodosa. 
Utricularia  vulgaris. 

*  Pinguicula  villosa. 
Glaux  maritima. 

Trientalis  Europaea. 

*  Androsace  septentrionalis 
* 

Chamaejasme 

Naumbergia  thyrsiflora. 
I.  S.  Primula  farinosa. 

I.  Plantago  major. 
  lanceolata. 

S.  Chenopodium  album. 
- 1.  S.  Atriplex  patula. 

Corispermum   hyssopifo- 
lium. 

> 

*  Polygonium  Bistorta. 

amphibium. 

I. 

*  Myrica  Gale. 

Betula  alba. 
I 
I 
I 
I 
I 
I 

pu 

mi ila. 

Alnus  incana. 

Salix  pentandra 

tenella. 

  myrtilloides. 

Triglochin  maritimum 

Scheuzeria  palustris. 
Veratrum  album. 

*  Lloydia  serotina. 

*  Allium  schaenoprasum 
*  Smilacina  bifolia. 

*  Platanthera  obtusata. 

*  Calypso  borealis. 

Godyera  repens. 
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Cypripedium  guttatum. 

Calla  palustris. 

Typha  latifolia. 
Narthecium  ossifragum. 
Luzula  maxima. 

S.  Juncus  communis. 

L   

L   

S. 
I. 

  articulatus. 
  bulbosus. 

  stygius. 
Carex  pauciflora. 
  tenuiflora. 

  stellulata. 
  chordorrhiza 
  teretiuscula. 

  paradoxa. 

S.  Carex  Buxbaumii. 
I.   limosa. 

S.   Magellanica. 
  ustulata. 
  livida. 

I.   pallescens. 
  maritima. 

I.   caespitosa. 
I.   acuta. 
   stricta. 

   filiformis. 

I.  S.  Eleocharis  palustris 

Eriophorum  alpinum. 

Rhynchospora  alba. 

Alopecurus  pratensis/ 
I.  Milium  effusum. 

S.  Phalaris  arundinacea. 

I.S.  Phragmites  commimi 
*  I.  Hierochloe  borealis. 

* 

pauciflora. 

S. acicularis. 

S.  Scirpus  triqueter. 
S.   lacustris. 

*  I.  Catabrosa  aquatica. 

*  I.S.  Glyceria  lluitans. 

*  I.  Atropis  distans. 

I.  Festuca  elatior. 

S.  Bromus  ciliaris. 

I.  S.  Triticum  caninum. 

S.  Hordeum  jubatum. 

Altogether  there  are  absent  in  Greenland  upwards  of  230  Arctic  European  species, 

which  are  all  of  them  American  plants.  The  most  curious  feature  of  this  list  is  the  absence 

throughout  Greenland  of  the  genera  Spircea,  Senecio,  Astragalus,  Trifolium,  Phaca, 

Oxytropis,  Androsace,  Aster,  Myosotis,  Rosa,  Bibes,  Thlaspi,  Sisymbrium,  Geranium,  &c, 

and  of  such  ubiquitous  arctic  species  as  Fragaria  vesca,  Caltha  palustris  *,  Barb«rea 
precox. 
Iceland. 

It is 
remarkable  that  Astragalinew  are  also  absent  from  Spitzbergen  and 

Iceland  possesses  432  species  (T>°nJ)e0  '  9^5 ),  amongst  which  I  find  about  120  Arctic 

European  plants  that  do  not  enter  Greenland ;  whereas  only  50  of  the  European  plants  that 

inhabit  Greenland  are  absent  in  Iceland.  The  more  remarkable  desiderata  of  Iceland  are 

Astragalmece,  Anemone,  Aconitum,  Bray  a,  Turritis,  Artemisia,  and  Androsace ;  Alope- 

curus alpinus,  iMzula  arcuata,  RierocUoe  alpina,  Bubus  ckamatomorw,  Cassiopeia  tetra- A 
montana.  Antennaria  dioica,  and  Chrysospleni Iternifolium.     On  the 

other  hand,  Iceland  contains  of  arctic  genera  absent  in  Greenland ;  Caltha  (one  of  the  most 

common  plants  about  Icelandic  dwellings),  Cakile,  Geranium,  Trifolium,  Spiraa,  Senecio, and  Orchis. 

But  perhaps  the  most  remarkable  fact  of  all  connected  with  the  Greenland  flora  is  that 

its  southern  and  temperate  districts,  which  present  a  coast  of  400  miles,  extending  south 

to  lat.  60°  N.L.,  do  not  add  more  than  74  species  to  its  flora,  and  these  are  almost 

ceptionably  Arctic  European  plants ;  and  inasmuch these  additional  species  increase 

the  proportion  of  Monocotyledons  to  Dicotyledons  of  the  whole  flora,  Greenland  as 

^hole  is  botanically  more  arctic  in  vegetation  than  Arctic  Greenland  alone  * 

a 

B 
The  only  American  forms  which  Temperate  Greenland  adds  to  its  flora  are, 

culm  Cymbalariw,  Pyrus  Americana,  a  very  trifling  variety  of  the  European  Aucuparia 

Viola  Muhlenbergii,  a  mere  variety  of  V.  canina,  Arenaria  Graalandica,  a  plant  elsewhere 

' 

2%. 

•  This  is  the  more  remarkable  because  it  forms  a  conspicuous  feature  in  Iceland,  and  is  a  frequent  native  of  all  the 
Arctic  American  coasts  and  islands. 
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Kotzebuei*  a 
found  only  on  the  White  Mountains  of  New  Hampshire,  and  Farnassia 
species  which  is  scarcely  different  from  palmtris. 

The  only  plants  which  are  not  members  of  the  arctic  flora  elsewhere,  and  which  are 
confined  in  Greenland  to  the  temperate  zone, besides  the  above  American  plants,  are  JBlitvm 
glaucum,  Potamogeton  marinus,  Sparganium  minimum,  and  Streptopus  amplexifolius :  the 
rest  will  all  be  found  in  the  column  of  the  arctic  plant  catalogue  devoted  to  Greenland, 
where  S.  signifies  that  the  species  is  found  south  only  of  the  arctic  circle  in  that  country. 
On  the  other  hand  Temperate  Greenland  adds  very  materially  to  the  number  of  Euro- 

pean Arct species  that  do  not  enter  Eastern  America  (Arctic  or  Temperate) which  the  most  remarkable 

Cerastium  viscosum 
Vicia  cracca. 

Rubus  saxatilis. 
Sedum  annuum. 

Galium  palustre. 
Leontodon  autumnale 
Hieracium  murorum. 

alpinum. 
Gentiana  aurea. 

Betula  alpestris. 
Juncus  trifidus. 

—  squarrosus. 
Anthoxanthum  odoratum 
Nardus  stricta. Galium  uliginosum. 

Another  anomalous  feature  in  the  Greenland  flora  is  the  presence,  on  the  East  Arctic 
coast,  of  some  species  not  found  on  the  west,  nor  in  the  temperate  southern  end  of  the peninsula.     These  are : 

Lychnis  dioica  (Arctic  Europe) . West 

West 

Deschampsia  caespitosa  (all  arctic  longitudes,  but  also  absent  in  Spitzbergen). 

For  data  connected  with  the  Greenland  flora,  I  am  mainly  indebted  to  the  collections 
of  the  various  polar  voyagers  in  search  of  a  north-west  passage,  especially  to  Drs.  Lyall's 
and  Sutherland's ;  to  Lange's  catalogue  in  Kincke's  <  Greenland  ';  and  to  the  notices  of 
Vahl,  Greville,  Sir  William  Hooker,  &c,  on  the  plants  collected  by  Sabine,  Scoresby, 
Koss,  Jameson,  Graah,  and  Vahl,  &c. ;  to  Sutherland's  appendix  to  Penny's  voyage  and 
Durand's  to  Kane's  voyage. 

There  is  a  curious  affinity  between  Greenland  and  certain  localities  in  America,  which 
concerns  chiefly  a  few  of  the  European  plants  common  to  these  countries.  Eirst,  there 
are  m  Labrador,  or  on  the  Rocky  Mountains,  or  White  Mountains  of  New  Hampshire,  a 
certain  number  of  European  plants  found  nowhere  else  in  the  American  continent.   They are 

Arabis 

Mountains) Gentiana  nivalis  (Labrador). 

Lychnis  alpina  (Labrador). 
Sibbaldia  procumbens  (Rocky  Mountains). 

Mountains) 

vema 

Montia  fontana  (Labrador). 
Gnaphalium  sjlvaticum  (Labrador). 

supinum  (Labrador  &  White  Mountains) 
Cassiopeia  hypnoides  (Labr.  &  White  Mounts. 
Phyllodoce  taxifoliu  (Labr.  &  White  Mounts.). 

Bartsia  alpina  (Labrador). 

Salix  Arbuscula  (White  Mountains). 
Luzula  spicata  (White  Mountains). 
Juncus  trifidus  (White  Mountains). 
Carex  capitata  (White  Mountains). 

Kobresia  scirpina  (Rocky  Mountains). 
Phleum  alpinum  (White  Mountains  & 
Calamagrostis  lanceolata  (Labrador). 
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There  are  also  three  plants  peculiar  to  Greenland  and  Labrador,  or  1  lie  White  or  Rocky 

Mountains,  which  have  not  hitherto  been  found  elsewhere.     They  arc  : — 
Draba  aurea  (Rocky  Mountains). 

Arenaria  Graenlandica  (White  Mountains  and  Labrador). 
Potentilla  tridentata  (Labrador). 

On  the  Arctic  Proportions  of  Species  to  Genera,  Orders,  and  Classes. 
The  observations  which  have  hitherto  been  made  on  this  subject,  are  almost  exclusively 

based  on  data  collected  on  areas  too  small  to  yield  general  results.  Especially  in  deter- 
mining the  influence  of  temperature  in  regulating  the  proportions  of  the  great  group  of 

flowering  plants,  it  is  of  the  highest  importance  to  take  comprehensive  areas,  both  because 

of  the  wider  longitudinal  dispersion  of  some  orders,  especially  the  Monocotyledons,  and 

the  effects  of  local  conditions,  such  as  bog  land,  which  determine  the  overwhelming  pre- 
ponderance of  Cyperacece  in  some  arctic  provinces  compared  with  others. 

The  proportion  of  genera  to  species  in  the  whole  arctic  phaenogamic  flora  is  323  :  702, 

_     _  _     Monocot.  1 :  2*8  ,   .,    . ■■  M      ,        .  -    -„„     .     ,,  i   
or  1  :  2-3.    -p..     ,         fTo^>  ;  a  orders  to  species  1 :  10-8;  m  the  several  pro- 

follows 
Gen.  Gen.  to  Sp.  Orders.  Ord.  to  Sp 

Arctic  Europe   . .     .     277         1:2-3       64         1:9-6 

  117         1:2-0       38         1:6-1 

>) 

)> 

Asia 

a 
West  America   172         1:21       48         1  :  7*6 

  193         1:2-5       56         1  :  68 East  America 

still  mor 

„       Greenland   104         1  :  2'0      38         1:5-5 

Thus  Europe  presents  the  most  continental  character  in  its  arctic  flora,  and  West 

America  the  most  insular ;  which  may  be  attributable  to  the  same  cause  in  both ;  namely, 

the  uniformity  or  variety  of  type.  In  West  America  we  have,  as  in  an  oceanic  island,  a 

great  mixture  of  types  (Asiatic,  European,  East  and  West  American)  and  paucity  of 

species;  in  Europe  the  contrary.  The  proportions  of  species  to  orders 

various  ;  but  here,  again,  Europe  takes  the  lead  decidedly. 

The  proportions  of  genera  and  orders  to  species  of  all  Greenland  differ  but  little  from 

those  of  its  arctic  regions ;  whereas  the  contrast  between  Arctic  Europe  and  this,  together 

with  Norway  as  far  south  as  60°  N.  lat.,  is  very  much  greater.  This  is  in  accordance  with 

the  observation  I  have  elsewhere  made,  that  the  whole  of  Greenland  is  comparatively 

poorer  in  species  than  Arctic  Greenland  is. 

Gen.  Sp.        Ord.    Sp. Gen.   Sp.         Ord.  Sp. 

:  5-5 

:  6-6 

Arctic  Scandinavia   .     .     .     1  :  2*3  —  1  :     9*6          Arctic  Greenland  .     .     .     .     1:2-0—1 

All  Scandinavia    .     .     .     .     1  :  2-8  —  1  :  11'6  All  Greenland   1:2-3—1 

The  proportions  of  Monocotyledons  to  Dicotyledons  are : 
Arctic  Flora 

Arctic  Europe 

„      Asia I  :  2-6 
1  :2-3 

1  :  4-5 

„      West  America 
East  America 1  :38 

» 

» 

1  :  31 
Greenland 1  :  21 

All  Greenland 1  :  20 
vOL.  XXIII 

2P 
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The  Proportion  of  largest  Orders  to  the  whole  Flora. 

— 
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M Europe   
J> Asia      
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^ 

Greenland.. . 
All  Greenland  . .  7. 

I  :    561  :30-5 
1  :    5-21:38-4 

1:502 

1:56-0 1  :  16-61  :23-3 

1  :271 

l:23'7 

1:33-1  1:100 

1:30-8.1:  12*3 
1:26-2  1:17-3  1:    24-61  :  15'0 

1  :  10-6 1:    6-7  1:24-3  1:52-01:  33-0  1:22-71:    9'6 

1:    5-8 1 3-8 

1:    3-7 

1:34-2 
1:16-6  1:21-2  1:    9*61:15*5 

1:19*1 
1:210 

1:21-2  1:    30*8 
1  :  19*4  1 

1  :  27*0  1  :  76*0,1 :  34-5  1  :  237|1 :  10*5 

1:29*6 1  :34*0|1  :  42*7  1 :  24-91 :  21-411 :  15'0  1 :  27*2 
1:51'7!1:  23*0,1:  17-3  1:20-7 

1:17*2 

1:16-61: 
1  :  23-7,1  : 
1:20-70: 
1  :  19-8  1:149-6 29-1 28-0 

2701 

207*0 

1  :15-4 
1  :  14-5 
1  :15'9 

:  172 

1:10-3 

1:12-4 

- 

3 
C 

«« 

1:17-7 

1  :  24-6 

I  :21-2 

I  :14-1 1:17-7 

1     11-6 
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The  great  differences  between  these  proport show  how  little  confidence  can  he 

placed  in  conclusions  drawn  from  local  floras.  Fricece  is  the  only  order  which  is  more 

numerous  proportionally  to  other  plants  in  every  province  than  in  the  entire  arctic  flora, 

and  Cruciferce  is  the  only  one  that  approaches  it  in  this  respect ;  and  Leguminosce  is  the 

only  one  which  is  less  numerous  proportionally  in  them  all.  East  and  West  America 

agree  most  closely  of  any  two  provinces ;  then  (excluding  Leguminosce)  all  Greenland 
and  Europe ;  next  Arctic  Greenland  an  d  all  Greenland. 

The  greatest  differences  are  between  Arctic  Europe  and  Asia,  and  Arctic  Asia  and 

West  America ;  they  are  less  between  Arctic  Greenland  and  Asia  (excluding  Leguminosce) ; 
they  are  great  between  Arctic  Greenland  and  East  America ;  and  as  great  between  all 
Greenland  and  Arctic  America. 

The  proportion  formerly  deduced  by  Brown,  &c,  for  the  high  arctic  regions  was  a 

much  smaller  one ;  the  Monocotyledons  being  in  comparison  with  the  Dicotyledons  1:5; 
and  this  still  holds  for  some  isolated,  very  arctic  localities,  as  North-east  Greenland ; 

whereas  Spitzbergen  presents  the  same  proportion  as  all  the  arctic  regions,  1 :  2*7 ;  the 
Parry  Islands  1 :  2*3 ;  the  west  coast  of  Baffin's  Bay,  from  Pond's  Bay  to  Home  Bay, 

1:3-3;  and  the  extreme  arctic  plants  mentioned  at  p.  257.,  1:3.     Of  the  prevalent  arcti< 
plants  mentioned  at  p.  256,  the  proportion  is  1 :  3*4. 

I  have  dwelt  more  at  length  on  these  numerical  proportions  than  their  slight  impor 
tance  seems  to  require ;  my  object  being  to  show  how  little  mutual  dependence  there  h 
amongst  the  arctic  florulas Each  has  profited  but  little  through  contiguity 

urinous  districts ;  though  all  bear  the  impress  of  being  members  of  one  northern  flor 

On  Grouping  the  Forms,  Varieties,  and  Species  of  Arctic  Flants  for  purposes  of 
Comparative  Study. 

Considering  the  limited  extent  of  the  arctic  zone. the  poverty  of  its  flora 

hich 
almost  confined  to  14°  of  latitude  in  the  longitudes  most  favourable  to  vegetation,  and  to 
only  10°  in  the  Asiatic  area,  and  the  number  of  able  botanists  who  have  studied  it,  it 
might  be  supposed  that  the  preliminary  task  of  identifying  the  species,  and  tracing  their 
distribution  within  and  beyond  the  arctic  circle  would  have  been  short  and  simple ;  but 
this  is  not  the  case ;  for  owing  to  the  number  of  local  floras,  voyages,  travels,  and  scientific 
periodicals  that  have  to  be  consulted,  to  the  variability  of  the  species,  and  the  consequent difiiculty  of  settling  their  limits,  and  to  the impossibility  of 

.°- 

the  diver 
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defeated 

opinions  of  my  predecessors  regarding  them,  I  have  found  this  a  very  tedious  and  unsa- 
tisfactory operation. 

Of  all  these  sources  of  doubt  and  error,  the  most  perplexing  has  been  the  well-known 

variability  of  polar  plants ;  and  in  the  existing  state  of  the  controversy  upon  Mr.  Darwin's 
hypothesis,  it  requires  to  be  treated  circumspectly.  In  several  genera,  I  have  not  only 

had  to  decide  whether  to  unite  for  purposes  of  distribution  dubious  or  spurious  arctic 

species,  but  also  how  far  I  should  go  in  examining  and  uniting  cognate  forms  from  other 

countries,  which,  if  included,  would  materially  affect  the  distribution  of  the  species. 

These  questions  became  in  many  instances  so  numerous  and  complicated,  that  I  have 

often  resorted  to  the  plan  of  treating  several  very  closely  allied  species  and  varieties  as 

one  aggregate  or  collective  species.  This  appears  at  first  sight  to  be  an  evasive  course ; 

but  as  it  offered  the  only  satisfactory  method  of  solving  the  difficulty,  I  was  obliged,  after 

many  futile  attempts  to  find  a  better,  to  resort  to  it,  and  hence  I  feel  called  upon  to  enter 

more  fully  into  my  reasons  for  doing  so ;  premising  that  all  my  attempts  to  treat  each 

variety,  form,  and  subspecies  as  a  distinct  plant,  involved  the  discussion  of  a  multitude. ol 

details  from  which  any  generalization  was  hopeless ;  the  results  in  every  case 
object  of  this  paper: 

Of  the  plants  found  north  of  the  arctic  circle,  very  few  are  absolutely  or  almost 

exclusively  confined  to  frigid  latitudes  (only  about  50  out  of  762  are  so) ;  the  remainder, 

as  far  as  their  southern  dispersion  is  concerned,  may  be  referred  to  two  classes;  (me  con- 

sisting of  plants  widely  diffused  over  the  plains  of  Northern  Europe,  Asia,  and  America, 

of  which  there  are  upwards  of  500 ;  the  other  of  plants  more  or  less  confined  to  the  Alj 

of  these  countries,  and  still  more  southern  regions,  of  which  there  are  only  about  200. 

Glyceria  flnitans,  Atropis  maritima,  and  Senecio  campestris  are  good  examples  o
f  the 

first,  as  being  high  arctic  and  boreal  but  not  alpine;  while  most  of  the  species  of  Savi-
 

fraga,  J)raba,  and  Androsace,  are  examples  of  the  second*.  Both  these  class
es  abound 

in  species,  the  limitation  of  which  within  the  arctic  circle,  and  the  identification  of  
whose 

varieties  with  those  of  plants  of  more  southern  countries,  present  great  difficulties. 

Those  plants  of  the  temperate  plains  which  enter  the  arctic  regions  are  oft
en  species  of 

large,  widely  dispersed,  and  variable  genera,  most  or  all  of  whose  species 
 are  very  difficult 

of  limitation;  as  Manunculus,  of  which  the  arctic  species  auriconms,  a
quatilis,  and  acns, 

are  each  the  centre  of  a  noeud  of  allied  temperate  species  or  varieties,
  as  to  whose  limits 

no  two  botanists  are  agreed;  and  the  same  applies  to  the  specie
s  of  J  tola  Mellarw , 

Arenaria,  and  Hieracium.  This  has  often  led  to  the  grouping  of  nam
es  of  p  ants  con- 

sidered as  synonymous  by  some  authors,  varieties  by  others,  and  good  species  
by  a  third 

class.  Furthermore,  such  genera  are  often  represented  in  the  temperate
  regions  of  two 

or  more  continents  (and  some  of  them  in  the  south  temperate  zone  also
)  by  closely  allied 

groups  of  intimately  related  species.  This  always  complicates  matter
s  extremely ;  for  an 

arctic  species,  being  generally  in  a  reduced  or  stunted  state,  may  b
e  equally  similar  to 

alpine  or  reduced  forms  of  what  in  two  or  more  of  these  geographicall
y  sundered  groups 

unknown 
inhabit 

polar  regions,  are  Soldanella  in  Europe,  Swertia  in  Europe  and  the  Himalaya,  &c. 

2p2 
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may  rank  as  good  species,  and  its  affinities  and  distribution  be  consequently  open  to  doubt. 

Thus  under  the  arctic  Stellaria  longipes  are  included  five  other  arctic  forms  (Iceta,  Ed- 

vyrdsii,  peduncular  is ,  hebecalyx  and  ciliatosepala) ;  but  amongst  these  forms  some  speci- 

mens approach  closely  the  American  S.  longifolia,  Muhl,  or  slight  varieties  of  it ;  while 

others  resemble  the  European  S.  Friesiana,  Ser.,  others  S.  grcmmea,  others  certain 

Tasmanian  forms,  and  others,  again,  Chilian.  My  own  impression  is,  that  some  of  these 

may  prove  but  slight  modifications  of  one  common,  very  widely  dispersed  plant,  between 

all  whose  varieties  no  constant  definable  characters  will  eventually  be  found ;  but  in  the 

present  state  of  science  I  have  abstained  from  including  any  of  them,  because  to  prove 

this  or  disprove  it,  the  whole  genus  wants  a  far  longer  and  closer  study  than  it  has  yet 

received  or  than  I  can  give  it.  Arenaria  verna  and  its  forms  offer  a  very  parallel  case, 

and  these  I  have  included  more  largely,  because  I  have  the  published  opinion  of  many 

botanists  to  bear  me  out  in  doing  so.  Viola  epipsila,  palustris  and  blanda,  are  thus  in- 

cluded, though  they  are  more  constant  and  have  to  a  considerable  extent  different  distri- 

butions ;  because  I  have  found  no  differences  of  any  moment  between  their  normal  forms, 

because  such  as  exist  seem  to  me  to  be  too  slight  to  attach  specific  value  to ;  and  because, 

though  well  distinguished  by  Scandinavian  botanists,  they  have  not  been  so  carefully  col- 

lected and  studied  in  other  parts  of  the  arctic  zone.  Viola  canina,  Fragaria  vesca,  and 

Sanguisorbia  officinalis,  afford  other  examples :  all  these  arctic  plants  affect  the  temperate 

plains  rather  than  the  mountains  of  the  northern  hemisphere. 

Turning  to  those  arctic  plants  that  chiefly  affect  the  Alps  of  the  temperate  or  tropical 

zones,  their  limitation  is  quite  as  difficult ;  alpine  plants  being  as  proverbially  variable  as 

arctic.  Many  alpine  plants  are  now  considered  to  be  only  altered  forms  of  lowland  ones ; 

and  this  affects  the  estimated  distribution  of  every  arctic  species  that  is  identified  with  an 

alpine  one.  As  an  example,  Saxifraga  exilis  is  a  very  slight  variety  of  S.  cernua ;  both 

are  arctic  and  alpine  plants,  but  S.  cernua  is  considered  by  some  botanists  to  be  an  alpine 

form  of  the  lowland  S.  granulata,  whose  limits  and  distribution  are  very  difficult  to  settle ; 

because  it  apparently  passes  into  several  oriental  forms,  which  have  been  distinguished  as 

species.  In  this  case  I  have  not  included  S.  granulata  with  S.  cernua;  because  the 

latter  is  everywhere  easily  distinguished  as  a  well-marked  plant,  having  a  restricted  range 

both  in  area  and  in  elevation,  which  S.  granulata  does  not  share.  At  the  same  time  I 

am  in  favour  of  a  hypothesis  that  would  give  these  a  common  origin  previous  to  the 
glacial  epoch. 

Other  reasons  for  adopting  the  system  of  including  very  closely  allied  species  are  the 

following  : — "When  species  have  been  founded  in  error ;  this  generally  arises  from  their 
authors  having  imperfect  specimens,  or  too  limited  a  series  of  them ;  various  species 

founded  by  Brown  on  the  first  Arctic  American  collections  come  under  this  category,  as 

do  Adams'  Arctic  Siberian  species ;  the  genera  Ranunculus,  Braba,  Arenaria,  and  Poten- 
tilla,  offer  many  examples  :  when  the  species,  besides  belonging  to  very  variable  genera, 

are  apparently  identical  both  in  the  herbarium  and  according  to  their  descriptions,  and 

present  the  same  or  a  continuous  distribution ;  of  this  Trientalis,  Senecio,  Aster,  Fn- 
geron,  Merteasia,  Sediim,  Claijtonia,  Turritw,  and  many  others,  afford  examples. 

It  may  be  asked  what  useful  scientific  results  can  be  obtained  from  the  study  of  a 
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flora  whose  specific  limits  are  in  so  vague  a  condition  ?  the  answer  is,  that  thoi 

much  is  uncertain,  all  is  not  so ;  and  that  if  the  species  thus  treated  conjointly  really 

express  afiinities  far  closer  than  those  which  exist  between  those  treated  separately,  a 

certain  amount  of  definite  information,  useful  for  my  purpose,  is  obtained;  and  it  is  a 

matter  of  secondary  importance  to  me  whether  the  plants  in  question  are  to  be  con- 

sidered species  or  varieties.  Again,  if,  with  many  botanists,  we  consider  these  closely 

allied  varieties  and  species  as  derived  by  variation  and  natural  selection  from  one  parent 

form  at  a  comparatively  modern  epoch,  we  may  with  advantage,  for  certain  purposes, 

ird  the  aggregate  distribution  of  the  very  closely  allied  species  as  that  of  one  plant. 

When  sufficient  materials  shall  have  been  collected  from  all  parts  of  the  arctic  and  sub- 

arctic areas,  we  may  institute  afresh  the  inquiry  into  their  specific  identity  or  difference, 

by  selecting  examples  from  physically  differing  distant  areas,  and  comparing  them  with 

others  from  intermediate  localities.  An  empirical  grouping  of  allied  plants  for  the  pur- 

poses  of  distribution  may  thus  lead  to  a  practical  solution  of  difficulties  in  the  classification 
and  synonymy  of  species. 

My  thus  grouping  names  must  not  therefore  be  regarded  as  a  committal  of  myself  to 

the  opinion  that  the  plants  thus  grouped  are  not  to  be  held  as  distinct  species ;  I  simply 

treat  of  them  under  one  name,  because  for  the  purposes  of  this  essay  it  appears  to  me 

advisable  to  do  so.  Every  reflecting  botanist  must  acknowledge  that  there  is  no  more 

equivalence  amongst  species  than  there  is  amongst  genera;  and  I  have  elsewhere* 
 endea- 

voured to  show  that,  for  all  purposes  of  classification,  species  must  be  treated  as  groups 

analogous  to  genera,  differing  in  the  number  of  distinguishable  forms  they  include
,  and 

of  individuals  to  which  these  forms  have  given  origin,  and  in  the  amount  of  affinity  bot
h 

between  forms  and  individuals.  My  main  object  is  to  show  the  affinities  o
f  the  polar 

plants,  and  I  can  best  do  this  by  keeping  the  specific  idea  comprehensive.  
It  is  always 

easier  to  indicate  differences  than  to  detect  resemblances,  and  if  I  were  to  ado
pt  extreme 

_  iews  of  specific  difference,  I  should  make  some  of  the  polar  areas  appear  to  b
e  botamcally 

very  dissimilar  from  others  with  which  they  are  really  most  intimately 
 allied,  and  from 

which  I  believe  them  to  have  derived  almost  all  their  species.  A  glan
ce  at  my  catalogue 

Will  show  that,  had  I  ranked  as  different  species  the  few  Greenl
and  forms  of  European 

plants  (called  generallv  by  the  trivial  name  Gr<enlandica),  
I  should  have  made  that  flora 

appear  not  only  more  different  from  the  European  than  it  r
eally  is,but  from  the  American 

also ;  and  that  the  differences  thus  introduced  would  be  of  oppos
ite  values,  and  hence  de- 

ceptive, in  every  case  when  the  European  species  (of  which  the  Grccn
lanchca  is  often  not 

even  a  variety  or  distinct  form)  was  not  also  common  to  America.  t     '.    ■         .   .  . 

I  wish  it  then  to  be  clearly  understood  that  the  catalogue  h
ere  appended  is  intended  to 

include  every  species  hitherto  found  within  the  arctic  circle,  to
gether  with  those  most 

closely  allied  forms  which  I  believe  to  have  branched  off  from  one  c
ommon   parent 

withm  a  comparatively  recent  geological  epoch,  and  that  immedi
ately  previous  to  the 

m  period  or  since  then.     Further,  I  desire  it  to  be
  understood  that  I  claim  no 

finality  in  bringing  these  closely  allied  forms  together ;  f
rom  the  appended  notes,  it 

I  be  seen  that  there  is  scarcely  one  of  them  that  has  not  been  t
reated  as  a  synonym, 

*  Essay  on  the  Australian  Flora  ;  introductory  to  the  Flora  Tas
manica,  p.  v.  &e. 

V 
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variety,  subspecies,  form,  or  lusus,  by  one  or  more  very  able  and  experienced  botanists, 

some  of  them  by  many.  Furthermore,  it  is  curious  to  observe  how  much  the  botanists  of 

each  country  do  to  a  considerable  extent  agree  amongst  themselves  as  to  the  specific  identity 

or  difference  of  the  same  forms — the  Scandinavian  agreeing  with  Pries,  the  German  with 

Koch,  and  the  American  with  Hooker's  'Mora  Boreali- Americana ';  also  to  observe, 
that  in  all  these  cases  the  authors  I  quote  are  independent  observers,  and  not  copyers  or 

followers.  I  think  this  fact  indicates  that  the  same  plant  presents  a  different  aspect  (pro- 

bably obliterated  in  drying)  in  each  country.  This  observation  is  consonant  with  what  we 

know  of  the  tendency  of  all  species  to  run  into  local  varieties  in  isolated  areas,  which  va- 
rieties are  often  appreciable  to  the  eye  or  to  the  touch,  but  are  not  expressable  by  words. 

Of  the  762  species  enumerated,  I  have  compared  arctic  or  boreal  specimens  of  all  but  a 

few  which  I  have  indicated  in  the  appended  notes,  and  in  most  cases  I  have  compared 

specimens  from  all  the  southern  areas  indicated ;  but  I  do  not  pretend  to  have  made  such 

a  critical  study  of  all  the  grouped  species,  or  of  all  those  belonging  to  difficult  genera  (as 

Draba,  Poa,  &c),  as  to  enable  me  to  say  that  I  have  given  all  their  distribution,  or  satis- 
fied  myself  of  all  their  affinities  and  differences.  There  are,  on  the  contrary,  fully  60 

genera  out  of  the  323  arctic  ones  enumerated,  each  of  which  requires  careful  monograph- 
ing, and  months  of  study  before  the  limits,  systematic  and  geographical,  of  its  common 

European  species  can  be  ascertained.  In  two  of  the  largest  and  most  difficult  of  these  I 

have  been  indebted  to  others ;  namely,  to  Dr.  Boott,  who  has  revised  my  list  of  Carices, 

and  to  Dr.  Andersson  of  Stockholm,  who  has  drawn  up  that  of  the  Salices  :  each  has  ex- 
tensively modified  the  conclusions  of  his  predecessors  in  arctic  botany ;  quite  as  much  or 

more  so  than  I  have  done  in  any  genus,  and  I  have  every  confidence  in  their  judgment. 

Colonel  Munro  has  twice  revised  the  list  of  grasses  with  a  like  result.  In  these  impor- 
tant genera,  therefore,  the  groups  express  the  opinions  of  these  acute  botanists  as  to  the 

limits  of  the  species. 

With  regard  to  the  probable  completeness  of  our  knowledge  of  the  flowering  plants  of 
the  arctic  zone,  I  think  it  is  pretty  certain  that  there  are  few  or  no  new  species  to  be 
discovered.  The  collectors  in  the  numerous  voyages  undertaken  since  1847  in  search  of 
the  Franklin  expedition  have  not  added  one  species  to  the  flora  of  the  Arctic  American 
islands,  and  but  one  to  that  of  Arctic  Greenland.  The  Lapponian  region  is,  of  course,  as 
well  known  as  any  on  the  globe ;  but  further  east,  and  especially  in  Arctic  Siberia,  much 
remains  to  be  done ;  not  perhaps  in  the  discovery  of  new  plants,  but  in  ascertaining  the 
southern  limits  of  various  Siberian  ones  that  probably  cross  the  arctic  circle.  Of  Arctic 
Continental  America  the  same  may  be  said. 

The  method  which  I  adopted  in  finally  arranging  the  materials  for  geographical  purposes 
was  the  following.  I  took  Wahlenberg's  '  Flora  Lapponica,'  Fries'  '  Summa  Vegeta- 
bilium  Scandinavian'  Ledebour's  <  Flora  Eossica,'  Hooker's  «  Flora  Boreali- Americana,' 
and  Lange's  '  Plants  of  East  Greenland,'  which  together  embrace  in  outline  almost  every- 

thing we  know  of  arctic  botany,  geographical,  systematic  and  descriptive.  I  put  together 
from  these  all  the  matter  they  contained,  and  arranged  it  both  botanicaUy  and  geogra- 

phically into  a  « Systema,'  which  I  studied  with  an  Admiralty  north  circumpolar  chart ; 
and  by  this  means  arrived  at  a  general  idea  of  the  position  and  extent  of  the  centres  of 
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vegetation  within  the  polar  circle.  I  then  again  went  through  the  catalogue  with  the 
herbarium,  with  every  work  treating  on  arctic  plants  that  was  accessible  to  me,  and  lastly 
revised  it,  verifying  the  habitats,  comparing  specimens  from  each  province,  adding  new 
localities  from  more  recent  floras,  catalogues,  and  voyages;  tracing  the  extra-arctic 
distribution  of  the  species,  and  noting  all  points  requiring  further  investigation. 

Tabulated  View  of  Arctic  Flowering  Plants  and  Ferns,  icith  their  Distribution. 

In  the  appended  table  of  the  distribution  of  arctic  plants  I  have  included  every  species  which  I  know 

or  believe  has  been  found  to  extend  north  of  66±°  N.  lat.  Of  these,  some  few  may  but  just  cross 
the  polar  circle,  and  hence  be  scarcely  entitled  to  the  term  arctic ;  but,  on  the  other  hand,  there  are 
no  doubt  temperate  species  which  are  entitled  to  be  so  considered,  but  which  have  not  yet  been  recorded 
from  so  high  a  latitude.  This  remark  applies  especially  to  Arctic  Siberia,  and  possibly  also  in  a  less 

degree  to  Arctic  America,  where  however  Richardson's*  conscientious  researches,  conducted  with  the 
view  of  tracing  the  polar  limits  of  plants,  along  the  valleys  of  the  great  rivers  Coppermine  and  Mackenzie, 
must  have  left  little  of  importance  to  be  added  or  corrected.  A  cross  in  a  column  indicates  that  the 
species  is  naturalized. 

The  columns  showing  the  distribution  of  each  species  are  so  arranged  and  filled  up  as  to  express  in 
the  most  simple  manner  the  rather  complicated  directions  of  migration  of  each  species  or  group  of  species. 
The  leading  idea,  it  will  be  observed,  is  to  demonstrate  the  influence  exerted  by  the  glacial  epoch,  and  the 
columns  selected  and  letters  introduced  are  intended  to  express  the  apparent  results  of  this  influence  on 
each  species,  such  letters  indicating  physical  obstacles  to  migrations  which  the  species  has  or  has  not 
overcome.  I  have  hence  avoided  all  further  complication  than  appeared  to  me  necessary  to  illustrate  the 
conclusions  I  have  arrived  at.  It  would  have  been  easy  to  have  expressed  in  greater  detail  the  southern 
and  eastern  distribution  of  the  species,  subspecies,  and  varieties  in  the  European  column  for  instance ; 
but  I  could  not  have  done  so  in  like  manner  for  the  same  plants  in  the  Asiatic,  nor  for  any  but  a  few 
species  in  the  West  American  columns. 

When  the  species,  subspecies,  or  varieties  grouped  under  one  in  these  columns  shall  have  been  disen- 

tangled in  other  countries  as  they  have  been  in  Scandinavia,  and  when  their  exact  geographical  limits  also 

shall  be  ascertained  as  accurately  in  other  countries  as  they  have  been  in  Scandinavia,  then  the  time  will 

have  arrived  for  a  history  of  the  origin  as  well  as  the  direction  of  migration  of  arctic  plants  throughout 

the  circle  and  elsewhere.  Meanwhile,  as  before  explained,  this  essay  pretends  to  no  more  than  laying  the 

foundations  of  this  inquiry  on  a  satisfactory  basis. 
The  globe  is  divided  into  five  principal  areas ;  or  rather  the  species  are  traced  in  five  directions,  as  fol- lows : 

I.  Arctic  Distribution. — 1.  Arctic  European,  from  Lapland  eastward  to  the  Gulf  of  Obi.  An  S.  in 

this  column  indicates  that  the  plant  attains  the  extreme  northern  limits  of  phaenogamic  vegetation  in  this 

district— viz.,  Spitzbergen.  2.  Arctic  Asia,  from  the  Obi  to  Behring's  Straits.  3.  Arctic  Western  Ame- 

rica, from  Behring's  Straits  eastward  to  the  Mackenzie  River.  4.  Arctic  Eastern  America,  from  the 

Mackenzie  to  Baffin's  Bay.  An  M.  in  this  column  signifies  that  the  plant  extends  to  the  islands  north 

of  Lancaster  Sound,  and  to  the  Parry  Islands,  including  Melville  Island,  the  best  explored  of  them. 

5-  Arctic  Greenland.  An  S.  in  this  column  implies  that  the  species  has  been  found  south  only  of  the 

arctic  circle  in  Greenland ;  and  E.  that  it  is  found  on  the  east  coast  only,  the  only  explored  portions  of 

*'hich  he  to  the  north  of  lat.  70°. 
H.  North  and  Central  European  and  North  Asiatic  Distribution.— From  the  arctic  circle 

Vo 

plant: 

Land.'  &c. :  and ,_,         r   ,    — ,   

ere,  and  which  are  not  included  in  my  catalogue. 
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to  the  Alps  and  Pyrenees,  Carpathians,  Balkan,  and  Tauria  (inclusive)  in  Europe,  and  to  the  Caucasus, 

Altai  and  Soongaria  (inclusive)  in  Asia.  1.  Europe  to  the  Alps.  Here  A.  implies  that  the  plant  in- 

habits the  Alps,  or  Pyrenees,  or  Caucasus ;  and  N.  that  it  is  a  more  northern  plant,  not  advancing  south 

nt  dVrmany  or  Central  Russia,  in  many  cases  not  south  of  Scandinavia.  2,  Asia  to  the  Altai,  Soongaria 

and  Dahuria;  the  eastern  limit  of  this  zone  is  supposed  to  be  the  Jablonoi  range,  and  the  western, 

the  Obi  River.  3.  Eastern  Asia,  from  Behring's  Straits  to  the  south  of  Japan,  including  Mantchuria, 
Kamtschatka,  the  peninsula  of  Ochotsk,  North  China,  and  the  neighbouring  islands  of  Japan.  This 

district  presents  a  transition  zone  between  the  Asiatic  and  American  floras,  and  were  it  better  explored 

might  possibly  be  incorporated  with  the  latter,  in  the  higher  latitudes  at  any  rate. 

III.  American  Distribution* — 1.  North-west  America  includes  the  band  of  country  from  the 
Rocky  Mountains  to  the  Pacific.   This  is  for  the  most  part  a  very  mountainous  area,  presenting  two  floras, 

the  Columbian,  which  extends  south  to  the  Oregon;  and  the  Californian,  which  extends  north  to  that 

river,  and  inland  to  a  considerably  higher  but  still  unknown  latitude.  Being  unable  to  define  the  limits 
of  these  two  floras,  I  have  not  indicated  to  which  the  arctic  plants  belong,  but  here,  as  in  the  following 
column,  an  It.  indicates  that  the  species  inhabits  the  Rocky  Mountains.  2.  North-east  America.  This 
includes  all  temperate  North  America,  from  the  Rocky  Mountains  to  the  Atlantic.  In  this  column  the 

letter  C.  indicates  that  the  species  is  Canadian,  but  does  not  enter  the  United  States ;  L.  that  it  is  con- 
fined to  Labrador,  R.  to  the  Rocky  Mountains,  and  W.  that  in  the  United  States  it  has  been  only  found 

on  the  White  Mountains  of  New  Hampshire,  or  on  other  high  mountains  of  the  Eastern  States.  3.  Tro- 
pical America.  With  few  exceptions  the  arctic  plants  found  in  this  province  are  confined  to  the  temperate 

and  alpine  regions  of  the  Cordillera  from  Mexico  to  Peru  inclusive.  M.  signifies  that  it  has  been  found 
in,  but  not  south  of,  Mexico.     4.  Includes  Extra-tropical  South  America  and  its  islands. 

IV.  South  Europe  and  Africa.— 1.  Europe  south  of  the  Alps,  Asia  Minor,  the  Canary  Islands,  and 
Africa  north  of  the  tropic.  In  this  column  are  included  the  plants  of  the  Spanish  and  Italian  peninsulas, 
Dalmatia,  &c,  Greece,  and  both  Turkeys.  Of  these  countries,  Asiatic  Turkey,  or  Asia  Minor,  should 
perhaps  have  been  ranked  in  the  Asiatic  column  with  Persia,  &c. ;  but  it  contains  so  very  many  European 
plants  that  are  not  found  further  east,  that  I  have  included  it  here.  The  letter  A.  in  this  column  indi- 

cates that  the  plant  actually  crosses  the  Mediterranean  to  North  Africa,  and  is  found  in  Algeria,  Egypt, 
the  Canary  Islands,  or  the  mountains  of  Abyssinia*.  2.  South  Africa,  from  the  Cape  of  Good  Hope  to the  tropic. 

V.  Central  and  South  Asiatic  Distribution.— 1.  Persia,  Tibet,  and  the  Himalaya  Mountains. 
In  this  column  the  letter  H.  indicates  that  the  species  inhabits  the  Himalaya  or  Tibet.    2.  Tropical  Asia. 

This  includes  all  India  south  of  the  Himalaya,  and  especially  the  Khasia* mountains  of  Eastern  Bengal the  mountains  of  both  peninsulas  of  India,  of  Ceylon,  and  of  Java.     3.  The  last  column  is  confined  to 
Australia,  New  Zealand,  and  the  antarctic  islands  to  their  south. 

The  map  that  accompanies  this  paper  is  reduced  from  the  latest  Admiralty  chart  of  the  north  polar 
regions  (that  of  1860),  by  permission  of  Captain  Washington,  R.N.,  Hydrographer  of  the  Admiralty. 
The  isothermal  lines  are  taken  from  Professor  Dove's  work  <  On  the  Temperature  of  the  Globe/  translated 
by  Mnjor-General  Sabine,  and  printed  by  the  British  Association  for  the  Advancement  of  Science  in 

1  -  >3.    I  have^selected  what  appeared  to  me  the  seven  most  instructive  isotherms;  namely, the  annuals  of 
?     o      1 5   and  32°;  the  tW°  J,me  isotherms  of  32°  and  41°,  and  the  two  September  isotherms  of  32° 

and  41    ;  these  two  months  answering  respectively  to  the  flowering  and  fruiting  seasons  within  the  arctic circle.  ° 

ak,  !°,  ̂  XT ̂  EUTan  I,kntS  haVC  beeU  f°Und  hl  Tr°Pical  Afri<*>  that  I  have  not  devoted  a  column  to  it. 
About  twenty,  however,  have  been  identified  either  by  Achille  Richard,  by  the  namers  of  the  Sehnnper's  and  Kotscby's 

It'  Z   f. w-nT    m  ii  "  HerbariUm-     Even  °n  <*""»  P"*>  *  —tain  on  the  isolated  island  of  Fer- 
.uuido  Po,  10,600  feet  high,  arcttc  plants  have  been  found  by  Mann,  the  collector  for  Kew,  Deschampsia  ca,pitosa, 

achypod 

cula  £uropaa 



DR.  HOOKER  ON  THE  DISTRIBUTION  OF  ARCTIC  PLANTS 283 

TABULAR  VIEW  OF  THE  DISTRIBUTIOX  OF  ARCTIC  PLANTS 

DICOTYLEDONES 

I.  Eanunculaceae. 

Thalictrttm  dioicum,  L. 
alpinum,  L.  (alp.) 
minus,  L 

Kemense,  Ft. 
flavum,  L. 

rariflorum,  Ft. 
strictum,  Led. 

Axemoke  patens,  L. 
Nuttalliana,  DC. 

parviflora,  Mich 
Richardsoni,  Ilk. 

Vahlii,  Horn. 
alpina,  L.  {alp.) 
nemorosa,  L.     . . 
ranunculoides,  L 
vernalis,  L   
decapetala,  L.   .  , 

multifida,  Poir. 
Pennsylvania,  L   
narcissiflora,  L.  (alp.)  . . 

Raxtoctjltts  aquatilis,  L.    . . 
confervoides,  Fr. 

Pallasii,  ScM   
glacialis,  L.  (alp.)      

Chamissonis,  Schl. 
Flammnla,  L   

reptans,  L. 
Cymbalaria,  Psh.  (alp.) 
auricomus,  L   

afflnis,  Br. 
sceleratus,  L. 
Purshii,  Rich 
nivalis,  L.  (alp.) 

frigidns,  DC. 
Eschscholtzii,  ScM. 
snlphiireus,  Sol. 

repens,  L   
polyanthemos,  L. 

nemorosus,  DC. 
acris,  L. 

glabriusculus,  Rupr. 
Lapponicus,  L.  (alp.) 
hyperboreus,  Rottb.  (alp.) 
pygmaeus,  Wahl 

Sabinii,  Br. 
hispidus,  Mich 
Pennsylvanicus,  L 
Ficaria,  L   

Caltha  palustris,  L.  . 
nutans,  Pall. 
radicans,  Fo  rst. 
arctica,  Br. 
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DICOTYLEDONES. 

Ranunculaceae  (continued), 

Delphintcm  Menziesii,  DC, 
Middendorffii,  Trautv. 

elatum,  L.  (alp.) 
intermedium,  Ait. 

Aconitum  Napellus,  L 
lycoctonum,  L   

Coptis  trifolia,  Sal.  (aty.) 
Aqtjilegia  canadensis,  L. 

formosa,  Flsch. 
brevistylis,  Hook. 

kciMk.  spicata,  L 
rubra,  Willd. 
arputa,  Nutt. 
alba,  Big. 

Trollius  Europams,  L. . 
Asiaticus,  L. 

II.  PapaveraceaB. 
Papaver  alpinum,  L 

nudicaule,  auct. 
Cortdaus  glauca,  Psh 

pauciflora,  Pers 
fabacea,  Ehr.   . 

CnELiDoxnrM  majus,  L. 

III.  Nymphaeaceae . 
Ntmpblea  alba,  L. 
Nuphab  lutea,  Sm. 

intermedia,  Led. 
pumila,  Sm. 
Kalmiana,  Mich. 

IT.  Saraceniaceae. 

^aracenia  purpurea,  L 
V.  Cruciferae. 

NASTrRTitM  palustre,  DC. 
ampliibium,  Br   

Barb area  vulgaris,  Br   
precox,  Br. 
stricta,  Fr. 

Titrritis  glabra,  L.    . . 
mollis,  Hook. 

patula,  Or. 
retrofracta,  Hk. 

Arabis  Holbollii,  Horn. 
Arabis  hirsuta,  L   

alpina,  L.  (alp.) 
petraea,  Lamh.  (alp.)   

lyrata,  DC. 
Sisymbrium  humifusum,  J.  Vahh thaliana,  L 

Cardamine  bellidifolia,  L.  (alp.) Lenensis,  Ad. 
microphyUa,  Willd. 

hirsuta,  L   
sylvatica,  Link. 

ftmara,  L   

I.  Arctic. 
II.  N.  Europ 

and  Asiatic. 



DR.  HOOKER  ON  THE  DISTRIBUTION  OF  ARCTIC  PLANTS 

285 

DICOTYLEDONES. 

Cruciferae  (continued). 

Caedamine  pratensis,  L. 
digitata,  Rich. 

purpurea,  C.  $  S.    . 
macrophylla,  WiJld. 

Parrya  macrocarjm,  Br.  {alp.) 
arctica,  Br.  {alp.)   
aronicola 

Eutrema  arenicola,  Ilk. 
Vesicaria  arctica,  Rich. 
Drab  a  alpina,  L.  {alp.) 

?  llartinsiana,  J.  Gay. 
oligosperma,  Hlc. 
corymbosa,  Br. 

muricella,  Wahl.  {alp.) 
nivalis,  Lilj.,  non  DC. 

stellata,  Jacq.,  non  DC. 
'  Johannis,  Host. 

hirta,  L.  {alp.) 

incana,  L 

oblongata,  Br. 
Dovrensis,  Fr. 
arctica,  Vahl. 

contort  a,  Ehr. 
confusa,  Ehr.  Sf  DC. 

'Magellanica,  Lam. 
?  borealis,  DC. 

rupestris,  Br.  {alp.) 
altaica,  Bimge. 

aurea,  Vahl 
muraHs,  L. 

Cochiearia  sisynibrioides,  DC. 
Danica,  L 
Anglica,  L. 

officinalis,  L. 

oblongifolia,  DC. 
fenestrata,  Br. 

Pyrenaica,  DC. 
Groenlandiea,  L. 
arctica,  Schl. 
Wahlenbergii,  Rupr. 
Lenensis,  Adams. 

Hesperis  PaUasii,  T.  &  G.{alp.) 

I.  Arctic. 
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IS    1 1 
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IS algida,  Ad. 
pilosa,  DC. 
aspera,  Ad. 
Adamsii,  Led. 

glacialis,  Ad. 
pauciflora,  Br. 
micropetala,  HJc. 
?  trichella,  Fr. 

androsacea,  Wahl.  {alp.)   \  IS 
Lapponica,  DC.y  an  Willd.? 
Wahlenbergii,  Hartm. 
lactea,  Adams. 
nivalis,  DC,  non  Lilj. 
crassifolia,  Grah. 
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DICOTYLEDONES. 

Cruciferae  (continued). 

Odontarrhena  Fischeriana,  C.  A.M. 
Sisymbrium  Sophia,  L   

sophioides,  Fisch. 
canesceris,  Nutt. 

brachycarpum,  Rich. 
humile,  C.  A.  M.  (alp.).  .  .  . 
salsugineum,  Pall   

Turritis  diffusa,  Hook. 
Erysimum  hieraciifolium,  L. 

lanceolatum,  Br. 
alpinum,  Fr. 

cheiranthoides,  L   
Braya  alpiiia,  Sternb.  (alp.)   

glabella,  Rich. 
Platypetalum  purpurascens,  Br. 

dubium,  Br. 
rosea,  Bunge 
pilosa,  Hook. 

Kutrema  Edwardsii,  Br   
Hutchinsia  calycina,  Desv.  (alp.) 
Teilaspi  montamim,  L   

arvense,  L. 
Capsell  v  bursa -pastoris,  L. 
Lepidium  ruderale,  L.    ... 
Cakile  maritima,  L   
Sinapis  arvensis,  L   
Raphaxus  Raphanistmm    . 
Brassica  Rapa,  L   

campestris,  L. 
Subtjlaria  aquatica,  L 

VI.  Droseracea. 

Drosera  rotundifolia,  L. 
longifolia,  L   
intermedia,  Hayn.    , 

VII.  Violarieae. 

Viola  palustris,  L. 
epipsila,  Led. 
blanda.  Willd. 
microceras,  Rupr. 

canina,  L   
sylvatica,  Fr. 
montana,  L.  (Fr.) 
flavicornis,  Sm. 
lactea,  Sm. 
Muehlenbergii,  Torr. 
sylvestris,  Lam. 
arenaria,  DC. 

tricolor,  L   
arvensis,  DC. 
bicolor,  Pursh. 

biflora,  L.  (alp.) 
cucullata,  Ait.  . 
elatior,  Fr.    . .  . 
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VIII.  Caryophylleae. 

Dianthus  alpinus,  L.  (alp.) 
repens,  Willd. 

Seguieri,  Till 
dentosus,  Fisch. 

superbus,  L. 
Silene  acaulis,  L.  (alp.) 

inflata,  L 

paucifolia,  Led. 
maritima,  L. 

turgida,  MB. 
Tatarica,  Pers 

rupestris,  2)  (7, 
Pennsylvania,  Mich 
nutans,  DC, 

Lychnis  apetala,  L.  (alp.). 
aflinis,  Vahl. 

triflora,  Br.    • 
Vahlii,  Rupr. 
angustiflora,  Rupr. 
Magellaniea,  Lam. 
pauciflora,  Fisch. 

dioica,  L 

sylvestris,  SchJc. 
pratensis,  Rohl. 

alpina,  L.  (alp.) 

nodosa,  E.  M. 
nivalis,  Fr. 

coespitosa,  Vahl. 
intermedia,  Fenzl. 

Linnsei,  Presl 
saxatilis,  Wimm. 

Arexaria  lateriflora,  D  C, 
formosa,  Fisch.  (alp.)  . 

nardifolia,  Led. 
uliginosa,  Schl 

Lapponica,  Spr. 
Alsine  striata,  Wahl. 

Rossii,  Br. 
Michauxii,  Fenzl 

strieta,  Mich. 
verna,  L 

propinqua,  Rich. 
hirta,  WormsJc. 
rubella,  Br. 

quadrivalvis,  Br. 
Giesekii,  Horn. 

arctica,  Stev.  (dip.)  . , 
Pumilio,  Br. 

biflora,  "Wahl. serpyllifolia,  L   
macrocarpa,  Psh.  (alp.) 
ciliata,  L.  (alp.) 

Norvegica,  Gunn. 
laricina,  Crantz(alp.) 

A rex aria  Groenlandiea,  Spr. 

I.  Arctic. 
II.  H.  Europ. 

and  Asiatic. 
III.  American. 

V. 

Flos-Cuculi,  L.       
Spergula  arvensis,  L   If. 
Sagina  procumbens,  L. 
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Caryophylleae  (continued). 

Hoxkeneja  peploides,  Ehr. 
Meweu  physodes,  Fisch. 
Lkitgonium  salinum,  Fr.    . .  . 
Stellaria  borealis,  Big.  (alp.) 

crispa,  Cham. 
humifusa,  Rottb.  (alp.) 
longipoe,  G<>     >e  (alp.) 

pedunciilaris,  Bye.. 
lseta,  Rich. 
Edwardsii,  Br. 
hebecalyx,  Fenzl. 
ciliatosepala,  Trautv. 

»  \% i uliginosa,  Mtu 
nemoram,  L   
media,  L   
graminea,  L   
•iicranoides,  Fenzl     . .  . 
longifolia,  1    its  (alp.)  . , 

alpestris,  Fr. 
longifolia,  Miihk 

cerastioides,  L.  (alp.) 
crassifolia,  Ehr.    . .  . 

Cerastitjm  alpinum,  L.  (alp.) 
um,  L   
8emidecandnim,  L. 

vulgatum,  L. 
Fischerianum,  Ser. 
Jtekringiaiium,  C.  $  8. 

maximum,  L.  (alp.) 
arvense,  L   

IX.  Balsamineae. 

Impatiexs  fulva,  DO, 
X.  LineaB 

Lixtm  ptTenne,  L.  , 
catharticum,  /,. 

XI.  Geraniaceae. 

Gi     wiim  sylvaticum,  L. 
Robert  ianum,  L 

XII.  Hypericineae. 
Hypericum  perforatum,  L 

'luadrangulum,  L. 

XIII.  Elatineae. 

Hi.atixe  Hydropiper,  L   
XIY.  Tamariscinea& 

Mteicaria  Germaniea,  L.  (alp.) 
XT.  Oxalidae. 

Oxalis  Aeetosella,  L   

XVI.  Poly  galeae. 
PoLYo.vLA  Senega,  Willd. vulgaris,  L   

I.  Arctic. 
j  II.  N.  Europ. i  and  Asiatic. 

III.  American. 

IV. 

V. 
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XVII.  Leguminosae. 
Phaca  frigida,  L.  (alp.) 

alpina,  Wulf  (alp.)   
aboriginorum,  Hk   

Astragalus  alpinus,  L.  (alp.) 
hypoglottis,  L 
oroboidcs,  Horn,  (alp.) 

Oxytropis  campestris,  DC.  (alp.)   
borealis,  DC. 
Middendorfii,  Trautv. 
sordida,  Pers. ;  polaris,  Seem. 

Uralensis,  DC.  (alp.) 
arctica,  Br. 

nigrescens,  Fisch.  (alp.) 
deflexa,  DC.  (alp.) 
Lapponica,  Gaud,  (alp.) 

Hedysarum  obseurum,  L.  (alp.) 
Sibiricum,  Poir   
boreale,  Nutt   
M'Kenziei,  Rich.  . 

Trifolium  medium,  L 
pratense,  L 
repens,  L 

Lotus  corniculatus,  L 
Eryum  hirsutum,  L. 
Orobus  vermis,  L 
Lathyrus  palustris,  L 

maritimus,  L 
pratensis,  L. . 
ochroleucus,  Hook 

Americana,  MUM 
Sepium,  L   
Craeca,  L. 

Anthyllis  vulneraria,  L 
Lupdrjs  perennis,  L.  .  .  . 

XVIII.  Rosacea. 

Sphlea  chamaedrifolia,  L 
betulaefolia,  Pall 
salicifolia,  L 
Ulmaria,  L. 

strictum,  Ait. 
rivale,  L 

Sib 

humilis,  Br. 
glacialis,  Br.  (alp.) 

oibbauxa  procumbens,  L.  (alp.) taus  areticus,  L.  (alp.) 

I.  Arctic. 
II.  N.  Europ. 

and  Asiatic, III.  Amerir;iii. 

Vicia  sylvatica,  L      1 

pectinata,  T.  $  G   
Axchemilla  alpina,  L.  (alp.)   vulgaris,  L   
Dkyas  octopetala,  L.  (alp.)     IS integrifolia,  Vahl. 

Drummondii,  Rich,  (alp.)   teM  urbanum,  L. .  .  . 

propinquus,  Rich. ;   aeanlis,  Mich. 
castoreus,  Lcestd. 

Sieversia  Rossii,  Br..    ...]]../...    ..I  ..\  I 

v. 
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Rosacea  (continued). 

Rubtts  Chamsemorus,  L.  (alp.). . .  . 
Idseus,  L 
saxatilis,  L.  (alp.) 

triflorus,  Hook. 
saxatili-eastoreus,  Fr. 

Potentilla  fruticosa,  L.  (alp.). .  . 
stipularis,  L 
Tormentilla,  Sibth. 
sericea,  L   

Pennsylvania,  L. 
rubricaulis,  Lehm. 

anserina,  L 
nivea,  L.  (alp.) 

Vahliana,  L. 
pulchella,  Br. 
Jamesoniana,  Grev. 
Keilhaui,  Som. 
frigida,  Gvev. 
Grcenlandica,  Br. 

villosa,  Fall 
biflora,  Lehm 
frigida,  Vill.  (alp.) 

llobbinsiana,  Oakes. 
emarginata,  Psh. 
nana,  Lehm. 

fragiformis,  Willd 
verna,  L.  (alp.).  . 

aurea,  L. 
crocea,  Schl. 
maeulata,  Lehm. 
Salisburgensis,  Hcenlce. 
tjpestris,  Hall. 

niultifida,  L.  (alp.) 
argentea,  L   
tridentata,  L. 

Comarum  palustre,  L 
Fkagaria  vesca,  L 
S.ynguisorba  officinalis,  L. .  . nndia,  L. 

polygama,  Nyl. 
Canadensis,  L. 
tenuifolia,  Fisch. 

Rosa  cinnamomea,  L   
majalis,  Herwim. 

blanda,  Alt   
acieularis,  LuidL 
Carelica,  Fr. 
fraxinifolia,  Lindl. 

villosa,  L.     ... 
tomentosa,  Sm. 

Cotoxeaster  vulgaris,  L   

Ptrus  Aucuparia,  L   "  ' Americana. 
sambucifolia,  Ch.  &  Sch. 

Pruxus  Padus,  L 
Virginiana,  DC. 
spmosa,  L. 

J  Amelaxcheir  Canadensis,  Terr.  $  Gray alnifolia,  JSrutt. 

I.  Arctic. 
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XIX.  Onagrarieae. 
Ciroea  alpina,  L   
Epilobitjm  angustifolium,  L 

latifolium,  L.  (alp.). .  . , 
montanum,  L 
tetragonum,  L 
alpinum,  L.  .  . 

palustre,  L 

alsinifolium,  Vill. 
Hornemanni,  Reich. 
origanifolium,  Lam. 

linear e,  Miihl. 

XX,  HalorageaB. 

Calliteiche  verna,  L   
autumnalis,  L. 

Myriophyllum  spicatum,  L 
alternifloram,  DC   

Hippuris  vulgaris,  L   
montana,  Led. 
maritima,  Hellen. 

Ceratophyllum  demersum,  L.  . 
submersum,  L. 

XXI.  Lythrarieae. 
Lythritm  Salicaria,  L   

XXII.  Portnlaceae. 

Claytonia  lanceolata,  Psh.  (alp.) arctica,  Ad. 
sarmentosa,  C.A.M. 

iloxTiA  fontana,  L   
rivularis,  Gruel. 

XXIII.  Crassulaceae. 

Sedtjm  Rhodiola,  DC.  (alp.)   elongatum,  Led. 
villosum,  L.  (alp.) 
quadrifidum,  Pall,  (alp.) annimm,  L 
acre,  L 
euphorbioides,  Schl 

XXIV.  Grossnlarieaa, 
Ribes  lacustre,  Pursh. rnbrum,  L. 

propinquum,  Ture. 

alpinum,  L.  . ' #  7  •    

nigrum,  L. 
Hudsonianum,  Rich. 

XXV.  Saxifrageae. 
Mitella  nuda,  L   
^hrxsosplexITjm  alternifoUum,  L 
Par* 

tetrandrum,  Land. 

I.  Arctic. 
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Saxifrages  {continued)* 

Saxifkaga  Cotyledon,  L.  (alp.) 
Aizoon,  Jacq. 

oppositifolia,  L.  (alp.) 
Eschscholtzii,  Sternb 
bitlora,  L.  (alp.)  . .  . 
ca)spitosa,  L.  (alp.)     IS 

venosa,  Haw. 
Groenlandica,  L. 
exarata,  Vill. 
uniflora,  Br. 
muscoides,  Wulf. 
sileniflora,  Sternb. 
Magellanica,  Poir. 

tridactylites,  L   
adscendens,  L.  (alp.) 

controversa,  Sternb. 
cernua,  L.  (alp.)   

exilis,  DC. 
Sibirica,  L. 

granulata,  L. 
bulbifera,  L. 

rivularis,  L 

hyperborea,  Br. 
Richardsoni,  Hh 
nivalis,  L.  (alp.) 

coriacea,  Ad. 
Yirginiensis,  Mich 

reflexa,  HJc. 
hieraciifolia,  W.  Sf  K.  (alp.) 
Dahurica,  Pall,  (alp.) 
stellaris,  L.  (alp.) 

comosa,  Poir. 
foliolosa,  Br. 

Hirculus,  L 

propinqua,  Br. 
flagellaris,  Willd.  (alp.) 
bronchialis,  L.  (alp.) 
serpyllifolia,  Psh. 
tricuspidata,  lietz. 
aizoides,  L.  (alp.) 
punctata,  L.  (alp.) 

aestivalis,  Fisch. 
Hexjchera  Richardsonii,  Br.  (alp.) 

CExoLOPmrM  Fischeri,  Koch 
BuPLEURot  ranuncnloides,  L.  (alp.) 
Coxiosehitcm  Fischeri,  Wimm.  (alp.) 

Tartarieum,  Fisch. 
Selinum  Gmelini,  De  Bray. 

AncHAyGEucA  officinalis,  DO. 
littoralis,  Fr. 
Norvegica,  Tab. 
atropurpurea,  Hoffm. 

Physolophium  saxatile,  Turc. 
Coelopleumm  Gmelini,  Led. 
Pleurospermum  Gmelini,  Bong. 

Angelica  sylvestris,  L   
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Umbelliferse  (continued). 

Ligusticum  Scoticum,  L. 
Athamanta  Libanotis,  L. 

arctica,  Nym. 
sibirica,  L. 

Cicuta  virosa,  L. 
maculata,  DO, 

Carum  Carui,  L. . 
Peucedanum  palustre,  Mcench. 
Heraclettm  Sibiricum,  L 

arcticum,  Rupr. 
Gata  simplex,  Gaud,  (alp.) 

Pachypleurum  alpinum,  Led. 
Seseli  divaricatum,  Pursh 
Anthriscus  Bylvestris,  L   
Celerophyllum  bulbosum,  L. 

XXVII.  Cornea. 

Adoxa  moschatellina,  L   
Cornxjs  stolonifera,  Mich   

Canadensis,  L. .  . 
Suecica,  L.  (alp.) 

XXVIII.  Caprifoliacea. 

Viburxtjm  Opulus,  L 
Oxycoccos,  Psh. 

Lonicbra  caerulea,  L   
Xylosteum,  L 

Lixn^ia  borealis,  L. 

XXIX.  Rubiaceae. 

Galium  boreale,  L 
rubioides,  L. 
uliginosum,  L 
triflorum,  Muhl 
trifidnm,  L 

.  Claytoni,  Mich. 
palustre,  L   , 
Aparine,  L   , 

saxatile,  L 
infestum,  W.  Sf  K. 

XXX.  Valerianeae. 

Valeria  capitata,  Willd.    . .  . officinalis,  L. 

XXXI.  Dipsaceae. 
Kkautia  arvensis,  Coult. 
Scabiosa  snceisa,  L.   .  .  . 

XXXII.  Composite. 
Ttssilago  Farfara,  L 
Kardoshia  frigida,  Hlc.  (alp.) corymbosa,  Ilk. 

sagittata,  Hk. 
glacialis,  Led   
Graelini,  DC. 

2u2 
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Composite  (continued). 

Nardosmia  laevigata,  DC. 
stramineax 

Pass. palmata,  HJc.  (alp.)  . 
Achillea  Millefolium,  L 

Ptarmica  alpina,  DC. 
Sibiriea,  Led. 
borealis,  Bong. 

speciosa,  DC. 
multiflora,  Hh. 

oxyloba,  DC. 
Chrysanthemum  arcticum,  L.  . 

Sibiricum,  Turc. 
integrifolium,  Bichd. 
Leucanthemum,  L.   . 

Pyrethrttm  inodorum,  Sm.     . 
ambiguum,  Led. 
pulchellum,  Turc. 

bipinnatum,  L 

var.  Tilesii,  Led. 
arctica,  Less,  (alp.) 

Chamissoniana,  Bess. 
Norvegica,  Fr. 

glomerata,  Led. 
globularia,.  Cham. 

androsacea,  Seem   
Richardsoniana,  Bess.  . .  . 

!    cae$pitosa,  Bess. 
i    ' 

I 

biennis,  Willd. .  . 
desertorum,  Spr 

Canadensis,  Mich. 
Steveniana,  Bess   
borealis,  Pall,  (alp.) 

Helexium  autumnale,  Hk 
Bidens  tripartita,  L.  . ;  . . 

it 

connata,  Muhl. 
Tanacetum  vulgare,  L   
Aniens  aria  alpine,  L.  (alp.) 

dioiea,  Br. 

hyperborea,  Don. 
Carpathica,  Wahl.  (alp.) 

Gnaphalitjm  sylvatieum,  L. 
Norvegicum,  Gunn. 

supinum,  L.  (alp.) 
uliginosum,  L. . .  . 

pilulare,  Wahl. 
Arnica  montana,  L.  (alp.) 

•    * 

Chamissonis,  Less. 
angustifolia,  Vahl. 
alpina,  Lcest. 

*■    > 

Senecio  aureus,  L 
vulgaris,  L   
resedaefolius,  Less. 
frigidus,  Less.  . .  . 
palustris,  L   

arcticus,  llupr. 
Cineraria  congesta,  Br. 

I.  Arctic. 
II.  N.  Europ. 

and  Asiatic. III.  American 
V 

Artemisia  vulgaris.  L:      

■» 
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Composite  {continued). 

Senecio  campestris,  L.    . 
lugens,  Rich. 
Hookeri,  T.  $  G. 
aurantiacus,  DO. 
integrifolius,  Nutt. 

Cineraria  alpina,  Fr. 

*    * 

nemorensis,  L 
octoglossus,  DO. 

pseudo- Arnica,  Less. 
Ligijlaria  Sibirica,  L.  . 
Solid  ago  Virga-anrea,  L 

4 

multiradiata,  Ait. 
Canadensis     

Aster  Tripolium,  L 
Sibiricus,  L 

Richardsonii,  Spr. 
montanus,  Richn. . 

salsuginosus,  Rich,  (alp.) 

pygmoeus,  Lindl. 
Tataricus,  L.  f. 

• 

alpinus,  L.  {alp.) 
flaccidus,  Bunc/e. 

multifloras,  Ait 
falcatus,  Lindl. 

Erigeron  compositus,  Pursh  {alp.) 
trifidns,  Hook. 

acris,  L. 
elongatus,  Led. 
politus,  Fr. 
glabratus,  HTc. 

alpinus,  L.  {alp.)     . .  . 
uniflorus,  L. 

pulchellus,  DO. 
Philadelphicus,  L. 

Troximon  glaucum,  Nutt 
Crepis  tectorum,  L.    . .  . 

nana,  Rich,  {alp.) 
chrysantha,  Froel. 

Sonchus  arvensis,  L 
maritimus,  L. 

Leoktodon  autumnalis,  L. . .  . 
Keretinus,  Nyl. 

Apargia  Taraxaci,  Sm. 
Mulgedixtm  pulchellum,  Nutt. 

alpinnm,  Less   
Sibiricum,  Less   . 

Hteracium  murorum,  L. 
caesium,  Fr. 
nigrescens,  Fr. 
vulgatum,  Fr. 
atratum,  Fr. 

I.  Arctic, 
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purpureus,  Ait. 
Grtndelia  squarrosa,  Duval   
Taraxacum  Dens-leonis,  Besf.   . .  •'........ 

ceratophorum,  DC. 
palustre,  DO. 
Scorzonera,  Reich. 

phymatocarpum,  J.  Vahl. 
Lapsana  communis,  L. 
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Compositae  {continued). 
Hieracium  Auricula,  L. . 

dubium,  L. 
alpinum,  L.  (alp.)    . 

triste,  Wilhl. 
umbellatum,  L. 

crocatum,  Fr. 
boreale,  Fr 

testivum,  Fr. 
paludosura,  L 

Saussurea  alpina,  L.  (alp.) 
nuda,  DC. 
montieola,  Rich. 
angustifolia,  DC. 

subsinuata,  Led   
Cardthjs  crispus,  L   
Cirsium  palustre,  Scop   

heterophyllum,  All   

XXXIII.  Campanulacese. 

Campanula  rotundifolia,  L   
linifolia,  Hcenk. 
Scheuchzcri,  VilJ. 

uniflora,  L.  (alp.) 
dasyantha,  31.  B. 
lasiocarpa,  A.DC 
latifolia,  L   

XXXIV.  Vaccinieae. 

Vaccinixjm  uliginosum,  L 
pubescens,  Wormsk. 

Oxycoccos,  L.  (alp.)     . .  . 
microcarpum,  Rupr. 

Vitis  Idrca,  L.  (alp.)     
Myrtillus,  L   
Canadense,  Kalm 

Diapensia  Lapponica,  L.  (alp.)   
Loiseletjria  procumbens,  L.  (alp.) Rhododendron  Lapponicum,  L.  (alp. Kalmia  glauca,  L 
Osmothamxub  fragrans,  DC.  (alp.) Led uk  palustre,  L   

{alp.) 

Grcenlandicum,  Retz. 
latifolium,  Ait. 
dilatatum,  Ait. 

Phtllodoce  taxifolia,  Sol.  (alp.) Pybola  minor,  L. 
secunda,  L 

■
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XXXV.  Ericeaj. 

Cassiopeia  hypnoides,  L.  (alp.)          1 

tetragona,  L.  (alp.)       ".'.IS Axdromed    polifolia,  L   
Cassandra  calyeulata,  Don  (alp.) 
Arctostaphylos  Uva-ursi,  Spr. . . 

alpina,  Spr.  (alp.)     
Calli  n-a  vulgaris,  L 
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Ericeas  (continued). 

Ptrola  rotundifolia,  L 
ehlorantha,  Sw. 
elliptica,  Nutt. 
grandiflora,  Rad. 
Grcenlandica,  Horn. 

media,  Sw. 

XXXVI.  Gentianeae. 

Gentiana  campestris,  L. 
amarella,  L 

lingulata,  Ag. ;  acuta,  Mich. 
arctophila,  Griseb.  {alp.) 
aurea,  L 

involucrata,  Rottb. 
glauca,  Pall   
propinqua,  Rich   
prostrata,  HarnJce  (alp.)   . 
detonsa,  Fr.  {alp.)      
tenella,  Fr.  {alp.)       
verna,  L.  {alp.)      

sestiva,  R.  fy  S. 
nivalis,  L.  {alp.) 

Plettbogy^e  rotata,  Or.  {alp.) 
Mekyanthes  trifoliata,  L   

XXXVII.  Hydrophyllea*. 
Eutoca  Franklinii,  Br 

XXXVIII.  Polemoniaceae. 

PoLEiioxruM  caeruleum,  L   
capitatum,  Eschsch. 
piilcliellum,  Bge. 
humile,  W. 

Phlox  Sibirica,  Z.  (alp.) 
Richardsoni,  HTc. 

XXXIX.  Boragine®. 

Mtosotis  sylvatica,  Hoffm   
alpestris,  Sm. 

sparsiflora,  PoJd 
caespitosa,  Schltz 
palustris,  L   
arvensis,  L   

intermedia,  Link. 
Eretrichiitm  villosum,  Bge.  {alp.) aretioides,  A.  DC. 

latifblium,  Rupr. 
AIertexsia  maritima,  Don   denticulata,  Don   , 

paniculata,  Don. 
corymbosa,  Lehm. ;  pilosa,  DC. 

Virginica,  DC.   
Drummondii,  Don. 

^CHraospEBiruM  deflexum,  Lehm Aspebugo  procumbens,  L   

Hettha 
XL.  Labiatae. 
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Labiatae  {continued). 

Origaxum  vulgare,  L 
Thymus  Serpyllum,  L 

borealis,  Stev. 
Lapponica,  L.  (alp.) 
euphrasioides,  Stev.  (alp.) hirsuta,  L.  (alp.) 

lanata,  Willd. 
Sudetica,  L.  (alp.) 

arctica,  Br. 
Kanei,  Durand. 
Langsdorffii,  Fisck. 

flammea,  L.  (alp.) 
versicolor,  Wahl  (alp.) fecRoPHULABiA  nodosa,  L. 

Dracocephalum  parviflorum,  Nutt. 
Scutellaria  galericulata,  L 
Prunella  vulgaris,  L. 
Galeopsis  versicolor,  L 

Tetrahit,  L. 
Glecho:ma  hederacea,  L. 
Stachts  sylvatica,  L 

palustris,  L. 
Ajuga  pyramidalis,  L. 

XIX  Orobancheae. 

Boschniakia  glabra,  C.  A.  M.    . 

XLII.  Scrophularineae. 

Linaria  vulgaris 
Limosella  aquatica,  L 
Gymnaxdra  borealis,  Pall,  (alp.) 

Pallasii,  C.  Sf  S. 
Stelleri,  C.  J  S. 

Castilleja  pallida,  Kth.  (alp.) 
septentrionalis,  Luidl. 

Veronica  alpina,  L.  (alp.) 
officinalis,  L. 
longifolia,  L. 
chamaedrys,  L 
scuteUata,  L. 
macrostemon,  Bge 
serpyllifolia,  L. 

borealis,  Lcest. 
saxatilis,  L.  (alp.) 

fruticulosa,  L. 
Melampyrum  pratense,  L 

Americanum,  Mich. 
sylvaticum,  L. 

Euphrasia  officinalis,  L. 
Rhinanthus  Crista-galli,  L minor,  Ehr. 
Bartsia  alpina,  L.  (alp.) 
Pedicuxaris  capitata,  Ad 

Sceptrum,  L. 
verticillata,  L.  (alp.) 

amoena,  Ad. 
palustris,  L   
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Utrictjlaria  vulgaris,  L. 

DICOTYLEDONES. 

XLIII.  Lentibularineae, 

minor,  L 
intermedia,  Ehr. 

PiNGuicxTLA  vulgaris,  L 
villosa,  L   
alpina,  L.  (alp.) 

XLIV.  PrimulaceaB . 
Dodecatheon  Meadia,  L. 

integrifolium,  Mich. 
frigidum,  C.  &  S. 

Cortusa  Matthioli,  L. 
Glattx  maritima,  L.    . . 
Trientalis  Europgea,  L. 

latifolia,  Hook. ;  arctica,  Fisch. 
Androsace  septentrionalis,  L. 

Chamsejasme,  L.  (alp.)     . 
triflora,  Adams. 

Douglasia  arctica,  Hk.  (alp.) 
Naitmbergia  thyrsiflora,  Reich 
Ltsimachia  vulgaris,  L 
Primula  stricta,  Horn,  (alp.) Hornemanniana,  Lehm. 

Mistassinica,  C.  &S. 
borealis,  Duby. 

nivalis,  Pall,  (alp.)   
cuneifolia,  Led.  (alp.)   

saxifragsefolia,  Lehm. 
farinosa,  L   

Scotica,  Hook. 
Sibirica,  Jacq.  (alp.) 

Finmarchica,  Willd. 

XLV.  Plumbagineae. 
Armeria  vulgaris,  Willd   

alpina,  Hoppe. 
elongata,  Hoffm. 
Labradorica,  Wallr. 
arctica,  Rupr. 
Macloviana,  Cham. 

XLYL  Plant  agineae. 
Plantago  major,  L. media,  L 

lanceolata,  L. 
maritima,  L   

Littorella  lacustris,  L 

K(Efl 
XL VII.  Polygoneae. 

^(Enigia  Islandica,  L.  (alp.)  . 
Oxyria  reniformis,  Hk.  (alp.) li^MEx  Acetosa,  L. . .  . Acetosella,  L. •      - 

-•-••«-- 

0     m 

graminifolius,  Lamb. 
aquaticus,  L   

VOL.  XXIII. 

Hippolapathum,  Fr. 
arcticus,  Trautv. 
domesticus,  Hartm. 

I.  Arctic. 
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Polygoniae  (continued). 
Rumex  salicifolius,  Weinm 
Polygonum  Bistorta,  L. . 

viviparum,  L.  (alp.) 
polyinorphum,  Led.  (alp.) 

alpinum,  All. 
ampliibium,  L   
Persicaria,  L   

lapatliifolium,  L. 
Sibiricum,  Lacem.  (alp.) 
aviculare,  L   
Convolvulus,  L   

XLYIII.  Chenopodiese. 
Chenopoditjm  album,  L 

maritimum,  L 
Monolepis  Asiatica,  F.  §  M. 
Vtriplex  littoralis,  L   

patula,  L 
deltoidea,  Bab. 
angustifolla,  Sm. 
Gmelini,  C.  A.  M. 
hastata,  L. 

Corispermum  hyssopifolium,  Ant.  Juss 

XLIX.  Elaeagneae. 
El^eagnus  argentea,  L   , 
•Shephebdia  Canadensis,  Nutt   

L.  Thymeleae. 
Daphne  Mezereum,  L. 

LI.  Santalaceae. 

Comandra  livida,  Rich. 

HI.  Empetreae. 
Empetrum  nigrum,  L. 

LIII.  Myriceae. 
Myrica  Gale,  L 

LIY,  Urticese. 
Urticv  urens,  L. 

dioica,  L.  . .  , 

gracilis,  Ait. 

LY.  BetolaceaB. 
Bet  r  la  alba,  L 

glutinosa,  Wallr. 
intermedia,  Wahl. 

papyraeea,  Ait 
nana,  L   
pumila,  L.     . . 

fruticosa,  Pall 
glandulosa,  Mich. 

alpestris,  Fr. 
humilis.  Hart. 

Alsts  glutinosa,  Willd. 
barbata,  C.  A.  M. 
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Betulaceae  (continued). 
Alntts  viridis,  DC.  (alp.)  , 

fruticosa,  Rich. 
repens,  VaJil. 

incana,  Willd 

LVI.  Cupuliferas. 

Corylus  Avellana,  L 

LVII.  SalicinesB. 

Salix  pentandra,  L. 
lueida,  Willd. 

lanata,  L.  (alp.) 
Richardsoni,  Hook. 
Barattiana,  Hook. 

speciosa,  H.  Sf  A.  (alp.) 
Lapponum,  L.  (alp.)     .  . 

Stuartiana,  Sm. 
Caprea,  L   
nigricans,  Ft   

punctata,  Walil. 
phylieifolia,  8m.  (alp.) 
myrtilloides,  L   

hastata,  L. 
cordata,  Muhl 

pedicellaris,  Pursh. 

rhamnifolia,  H.  $  A. 
ovalifolia,  Trautv. 
glacialis,  And, 
Arbuscula,  L.  (alp.) 
glauea,  L.  (alp.) 

desertorum,  Rich. 
villosa,  Don. 

arctica,  Br.  (alp.) 
alpestris,  And. . .  . 

cordifolia,  Pursh  (partim). 
pyrenaica,  Gouan  (partim). 

myrsinites,  L.  (alp.)      
phlebophylla,  And   
reticulata,  L.  (alp.) . 

vestita,  Pursh. 
nivalis,  Hook. 

herbacea,  L.  (alp.) 
polaris,  L.  (alp.) 

Popuxtjs  tremula,  L 
tremuloides,  Mich 
balsamifera,  L...  . 

LYIII.  Conifer*. 
Pints  sylvestris,  L.    . 

Banksiana,  Lamb. 
Cembra,  L.  (alp.) 

Abies  alba,  L   
Picea  nigra,  L 

excelsa,  DO. 
onentalis,  L   

Lasix  Ledebourii,  Endl. 
Sibirica,  Led. 
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Coniferae  (continued). 

Larix  Americana,  Mich. 
microcarpa,  Lamb 
pendula,  Ait. 
Dahurica,  F.  $  T. 

JVxiperfs  communis,  L. 
nana,  Willd. 

Virginiana,  L. 
prostrata,  Pers. 

MONOCOTYLEDONES. 

LIX.  Alismacese. 

Svt.rrTARiA  Baaattasfolia,  L. 

Alisma  Plantago,  L 
variabilis,  En; /elm. 

LX.  Fluviales. 

Triglociiis  maritimum,  L. 
palustre,  L 

Sciieuchzkria  palustris,  L 
Potamogeton  natans,  L.    . 

perfoliatus,  L 
pectinatus,  L 

sparganifolius,  Lcestad. 

rufescens,  Schr. 
pnelongus,  Wulff. 
pusillus,  L 

gramineus,  L 
tenuissimus,  M.  K. 

Zoster  a  marina,  L. 

nigrescens,  Fr. 
heterophyllus,  Schreb. 

LXI.  Melanthacese. 

Tofieldia  palustris,  L.  (alp.)  , . 
borcalis,  WaJd. 

coccinrn,  Richards 
Zigadentjs  chloranthus,  Rick, 
Veratrum  album,  L   

viride,  Ait 
Lobelianum,  Berrih. 

LXIL  Liliacese. 

Fritillaria  Kamschatkensis,  Gatvl 
Lloydia  serotina,  L.  (alp.)      
Allitm  Schcenoprasum,  L   Sibiricum,  L. 

oleraceum,  L 

LXIII.  Smilaceae. 

Paris  qnadrif olia ,  L 
Polygonatth  verti  cilia  turn,  All 
Suilacina  bifolia,  Desf.   

LXIV.  Orchideas. 

I  Orchis  maculata,  L 
cruenta,  Muell. 
latifolia,  L. .  .  . 
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Orchideae  (continued). 

Orchis  Sambucina,  L.  .  .  , 
Gymnadenia  Conopsea,  Br. 
Peristyltjs  albidus,  L.   . .  . 

viridis,  L 
bracteatus,  Torr. 
Islandicus,  Lindl. 

Platanthera  hyperborea,  Lindl 
dilatata,  Lindl. 
Koenigii,  Lindl. 

obtusata,  L 
bifolia,  L. . 

Epipactis  latifolia,  Sw.  . .  . 
media,  Fr. 

HEEMEsriiTM  Monorchis,  Br. 
alpinum,  L.  (alp.)  ... 

Malaxis  paludosa,  L   
Calypso  borealis,  L   
Listera  cordata,  Br   

ovata,  L 
Goodyera  repens,  L.  .  .  . 
Corallorrhiza  innata,  L 
Spiranthes  gracilis,  Br 
Cypripeditjm  guttatum,  Sw. 

humile,  Sdlisb 

Calceolus,  L 
aeaule,  Ait. 

LXV.  Iridea. 

SiSYRiffcHirn  Bermudianum,  L 
•      anceps,  Cav. 

LXVI.  Hydrocharideae. 
Stratiotes  abides,  L 

LXYII.  Aroidese. 

Sparganitjm  natans,  L 

simplex,  Sm 
Calla  palustris,  L 
T^pha  latifolia,  L 

hyperboreum,  Last. 

LXVIII.  Junceae. 

Nakthecittm  ossifragum,  L.    ... 
Americanum,  Ker. 

Lvzvi*  spadicea,  DC. 
glabrata,  Hoppe. 
parviflora,  Desv. 
melanocarpa,  Desv. 
Wahlenbergii,  Rupr. 

campestris,  Sm   
palleseens,  Wahl. 
multiflora,  hhr. 

spicata,  Desv.  (alp.) 

vernalis,  DC. 
maxima,  L 

Oh 
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Juncess  (continued). 

J  uncus  biglumis,  L.  (alp.) 
triglumis,  L.  (alp.)  .  . 
stygiiis,  L.  (alp.)  .  .  . 
cast  emeus,  L.  (alp.)  ,  . 
communis,  Ehr   

conglomerates,  L. ;  effiisus,  L. 
Balticus,  Willd.  (alp.) 
arcticus,  Willd.  (alp.) 
filiformis,  L   

•    • •    •    •    • 

trifidus,  L.  (alp.) 
squarrosus,  L.  . . 
bufonius,  L   
polycephalus ,  Mich 
articulatus,  L.  .  .  . 

alpinus,  Till. 
bulbosus,  L 

uliginosus,  Roth. 
lampocarpus,  Ehr. 

compressus,  Jacq. 
Gerardi,  Loisel   

Bothnicus,  Wold. 
coenosus,  Bichen. 
atro-fuscus,  Rvpr. 

LXIX.  Cyperaceae. 
Carex  dioica,  L 

parallela,  Som. 
gynoi  rates,  Wimm. 

rupestris,  All.  (alp.) 
nardina,  Fr   

Hepburnii,  Boott. 
capitata,  L   

•    •    .    .    .    t 
*    • #    • 

pauciflora,  Light.  . 
mierostaehya,  Ehr 
scirpoidea,  Jfo,  .  . 

Wormskioldiana,  Horn. 
tenuiflora,  WahJ   
canescens,  L   

curt  a.  Good. ;  vitilis,  Fr. 
glareosa,  WahJ   

ursina,  Dewey. 
Xorvegica,  W.   
elongata,  L   
Heleonastes,  Ehr.     .  . 

marina,  Dew. 
lagopina,  Wahl.  (alp.) 
festiva,  Dew.  (alp.)  , . 
leporina,  L   
stellulata,  Good   

echinata,  Murr. 
loliacea,  L   

macilenta,  Fr. 
uicurra,  Light 

fulvicoma,  Dew . 
stenophylla,  Light 

aretica,  Dehib. 
Deinbolliana,  Gay. 
duriuscula,  G.A.M. 
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Cyperacese  (continued). 
Cauex  chordorrhiza,  Ehi 

teretiuscula,  Good 

paradoxa,  Wahl.  . 
alpina,  Sw .  (alp.) 

Vahlii,  Sehl. 
holostoma,  Drej. 

atrata,  L.  (alp.)   . 
Buxbauinii,  Wahl 
Gmelini,  Hook   
fuliginosa,  St.fy  ffpe.  (alp.) 

misandra,  Br. 
frigida,  All.  (alp.)    .  .  . 
ferruginea,  Scop,  (alp.) 

?  tristis,  Bieb. 
rariflora,  Sm.  (alp.) 

stygia,  Fries. 
limosa,  L   
Magellanica,  Lam.   . . 

irrigua,  Sm. 
ustulata,  Wahl.  (alp.) 
podocarpa,  Br   

macrocha)te,  O.A.M. 
spectabilis,  Dewey. 

liyida,  Wahl   
laxa,  Wahl 
panicea,  L. 

paflescens,  L. 
supina,  Wahl 
flava, L   

sparsiflora,  Steud. 
phaeostachya,  Sm. 
vaginata,  Tausch. 

(Ederi,  Retz. 
pedata,  Warl.  (alp.) 
capillaris,  L 
hordeistichos,  Vill 
salina,  Wahl.   .  .  . 

subspathacea,  Wim. 
redueta,  Drej. 
cryptoearpa,  C.  A .  M. 
halophila,  Nyl. 
spiculosa,  Fr. 

mantima,  Mull 
vulgaris,  Fr 

caBspitosa,  L.  . 
acuta,  L 

elytroides,  Fr. 

stricta,  Good.   . .  . 
rigida,  Good  (alp.) 

hyperborea,  Drej. 
borealis,  Lang. 
epigejos,  Fr. 
discolor,  Nyl. 
?  ruiina,  Drej. 

aquatilis,  Wahl   
stans,  Drej. 
lunula,  Fr. 
concolor,  Br. 



300 DR.  HOOKER  ON  THE  DISTRIBUTION  OF  ARCTIC  PLANTS. 

MOXOCOTYLEDONES. 

Cyperacese  (continued), 

Carex  ericetoram,  Poll 

pilulifera,  L. 
Novae-Anglise,  Schiv . 

filiformis,  L 
ornithopoda,  Willcl 
concinna,  Br   

melanocarpa,  Cham. 
globularis,  L   
vesicaria,  L   

•        •         •        9 

compacta,  Br. 
membranacea,  Hook. 
saxatilis,  L. 

pulla,  Good. 
ampullacea,  Good. 

rotundata,  Wdhl. 
oligospermia,  Mich 

KoBRKRiA  scirpina,  Willd.  (alp.) 
Elyna  spicata,  Schrad. 

caricina,  WilhI.  (alp.)      
Eljeociiaris  pahistris,  Br   

acicularis,  L. 
uniglumis,  Schl. 

SciRrrs  paucifloras,  Light 
triqueter,  L 

lacustris,  L 
caespitosus,  L 

Olneyi,  Gray. 

Eriophorijm  capita  turn,  Host  (alp.) 
Chamissonis,  C.A.M. 
Scheuchzeri,  Hpe. 
russeolum,  Fr. 

alpinum.  L 
vaginatum,  L.  . . 
polystachyum,  L 

latifolium,  Hoppe. 
gracile,  Koch. 
angustifolium,  Rth. 

RnvxcnospoRA  alba,  L   
Blysmus  rufus,  Hwls   

LXX.  GraminesB. 

Alovix  frus  alpinus,  L.  (alp.)  . 

pratensis,  L 

ova t ns,  Horn. 
antarcticus,  Vahl. 

ruthenicus,  Weinm. 
nigricans,  Horn. 

geniculatus,  L   
aristulatus,  Mich. 
fulvus.  Sin. 

Phlefm  alpinum,  L.  (alp.)  . pra tense,  L 
Beckmaxxia  eniciformis,  Host 
Phalaris  arandinacea,  L. 
Milium  effusum,  L   
Agrostis  Spica-yenti,  L.    ,\\ rubra,  L.  (alp.) •    •    •    •    •    • 

alpina,  Wahl.  (non  Scop.). 

•        •       ♦ 

I.  Arctic. 
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Gramineae  (continued). 

Agrostis  vulgaris,  L   
alba,  L. 

polvmorpha,  Huds. 
canina,  L   
laxifolia,  Rich 

Deyefxia  Canadensis,  P.  B 
deschampsioides,  Tr. 
Lapponica,  Vahl  .  .  . 

neglecta,  Rupr. 
stricta,  P.B. 

chalybaea,  Fr.   • 
varia,  P.B 

purpurascens,  Br. 
Groenlandica,  E.M. 
montana,  Host. 
Hartmanniana,  Fr. 

strigosa,  Walil. 
aleutica,  Bong. 
Nutkaensis,  Tr. 

Langsdorffii,  T> 
purpurea,  Kth. 
elata,  Bhjtt. 

Calamagrostis  epigejos,  L. 
littorea,  Schrad. 

lanceolata,  Roth 
Halleriana,  Gaud. 
phragmitoides,  Hartm. 

Phragmites  communis,  L 
Spartdta  cynosuroides,  W. 
Ate^a  pubescens,  L 
Axthoxanthitm  odoratum,  L. 
Hierochloe  borealis,  L   

alpina,  L 
pauciflora,  Br, 

racemosa,  Tr. 
Deschampsia  caespitosa,  P.  B. 

brevifolia,  Br. 
Aira  arctic  a,  Tr. 

atropurpurea,  Wahl. 
alpina,  L.  (alp.)  .  .  . flexuosa,  L 

Trisetttm  subspicatum,  P.B.  (alp.) 
agrostoideum,  Tr. 

flavescens,  L   
Aira  Ruprechtii,  Griseb. 

Sibiricum,  Rupr. 
^iELicA  nutans,  L 

J  Moiixia  cserulea,  P.  B 
Phippsia  algida,  Br.  . 

monandra,  H.  &  A. 

J^tabrosa  aquatica,  P.  B   
Colpobitm  latifolium,  Br 

?  pauciflorum,  H7c. 
arundinaceum,  Hook. 

pendulinum,  Lcestd 
Poa  deflexa,  Rupr. 

remotiflora,  Rupr. 
similis,  Rupr. 
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Graminese  (continued). 

Colpodium  fulvum,  Tr 
Poa  scleroelada,  Rupr. 

latiflora,  Rupr. 
pcecilantha,  Rupr. 

Dupontia  Fisheri,  Br. 
psilosantha,  Tr. 

Poa  pelligera,  Rupr. 
Glyceria  fluitans,  Br.    .  .  . 

arctica,  Hk. 
Pliuropogon  Sabini,  Br.    . 
Atropis  distans,  Griseb.  .  .  . 

Poa  airoides,  Nutt. 
raaritima,  L. 

Poa  angustata,  Br. 
Nutkaensis,  Presl. 

Poa  annua,  L. 
alpina,  L.  (alp.) 
pratensis,  L. 

angustifolia,  L. 
trivialis,  L. 

nemoralis,  L. 
csesia,  8m. 
uspera,  Gaud. 
Yahliana,  Liebm. 
serotina,  Ehr. 
biyophila,  Tr. 

tlr'xuosa,  Wahl.  (alp.)  .  . laxa,  Hamke. 
Cenisea,  All. 
arctica,  Br. 
abbreviata,  Br. 

Dactvlis  glomerata,  L 
F>-rvcA  elatior,  L. .  .  . 

Richardson  i,  HI 
ovina,  L   

rubra,  L. 
duriiiscula,  L. 
sabulicola,  L.  Dub. 
arenaria,  Osb. 

Koeleria  hirsuta.  Gaud. 
brevifolia,  Br. 

BaoMua  ciliatus,  L 
merniis,  Ley&s. 
purgans,  L. 
pictus,  H.f. 

Triticttm  repens,  L.    .  . 

*    i 

violaceum,  Horn. 
imnum,  L 

EirMrs  arenarius,  L 
mollis,  Trin 

Hoedeum  jubatum,  L. 
Xardcs  stricta',  L.  . . 
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LXXL  Filices. 

Poly  podium  Diyopteris,  L. 
Uhseticum,  L.  . 
PhegDpteris,  L. 
vulgare,  L. 

Woodsia  Ilvensis,  Br.  {alp.) 
hyperborea,  Br.  (alp?) 
glabella,  Br.  (alp.) 

Cistopteris  fragilis,  Bernh. 
montana,  Hemic,  (alp.) 

Lastrea  fragrans,  Sw.     .  .  . 
spinulosa,  Wittd 
Filix-mas,  Sw 
Oreopteris,  Ehr. 

Polystichttm  angulare,  Wittd. 
Lonchitis,  L.  (alp.) 

Pteeis  atropurpurea,  L. 
aqmliaa.  L 

Cryptogramma  acrostichoides,  R.  (alp.) enspa,  Bernh 
Strttthiopteris  Germanica,  L 
Blechntjm  Spicant,  L. 
AsPLEynjM  Filix-fcemina,  L 

Ruta-muraria,  L 
viride,  L.  (alp.) 
crenulatum,  Fr. 

Aspidium  crenatum,  Sornf. 
Botrychium  Lunaria,  L.     .    . XT'  i         • 

Virginianum,  Sw 
Ophioglossum  vulgatum,  L. 

LXXII.  Lycopodiaceae. 
Lycopobitim  Selago,  L. annotinum,  L. 

clavatum,  L.     . 
complanatum,  L 
selaginoides,  L. 
alpinum,  L 

Isoetes  lacustris,  L. 

LXXIII.  Equisetaceae. 
EquisETTiM  palustre,  L vanegatum,  L, 

arvense,  L. 
eylvaticum,  L 
pratense,  Ehr 
limosum,  L 
hiemale,  L.   .  .  . 
scirpoides,  Mich 

I.  Arctic. 

i 

S5 

1 
1 
1 
1 
1 
1 

i 
X 

- 

•        • 

•        • 

1 
1 

1 
1 
1 
1 
1 

1 1 

w 

1 

-d 

I 

II.N.Europ.  . 

and  Asiatic.       IIL  American. i 
00 

— 

- 

1 

] 1 
1 

1 

1 
1 

s 
s 
s 

1 
1 

5 

2 
- 

- 

1 

1 
•        • 

I 

S 

I 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

IS 
1 
1 
1 
1 
1 
1 

•       • 

1 
•       • 

1 
1 
IS 
1 
1 
1 
1 
1 

1 

1 

1 

1 

A 
A 
A 
A 
A 
A 
•      • 

A 
A 

*       • 

A 
A 
A 
A 
A 

1 

1 
1 
1 
I 
1 
1 

-3 

a 

•s  • 

•       Cat 

W  * 

1 

IV. 

5 i 

'E 

•S 

4 
i 

?  ■
 

is 

1 
1 
1 

1 

A 

1 
1 
1 

1 
1 

I 
I 
1 

1 

1 
1 

A 

1 
S 

A 
A 
A 
A 

V 

A 

1 

I     ■ 

•     • 

1 
•       p 

1 
9 

i 
i 

i i 

i 
? 
i 

•     • 

i 
i 
s 

s 
s 
s 

1 
1 
1 

r      » 

•       • 

1 
•       • 

1 

1 

] 
I 

A 
A 
A 
A 
A 
A 
A 

1  !  1 

A 
A 
A 
A 
A 
A 
A 
N 

1 
1 
1 
1 

•       • 1 
1 
1 

1 
1 

«       • 

•       • 

*       t 

•       • 

■ 

1 

0D 

»,» 

1 

1 
1 

c 
1 
c 
R 
1 
t 

1 

1 

•      • 

1 
•       • 

1 

1 

1 

1     1 
1      1 
1      1 

1  i  1 
1     1  i 

1 

1 
1 
1 
1 
1 
1 
1 

I 
1 
1 

•       • 

1 
1 

1 
I 
1 
c 

1 

1 
1 
R 

a       ■ 

1 
1 
1 
1 

1 
1 
1 
1 

•       • 

■       • 

•      • 1 

«       • *       • 

•       • 

1 
1 

1 
1 
1 
1 
1 
R 
I 

1 
1 
1 
1 
1 
1 
1 

•      » 

•       • 

0 

*s 

l 
•      • 

•      ■ 

•      » 

*      • 

.5 

CD 

1 

1 
1 

A 

•        • 

•        • 

•        • 

1 
A 
1 
I 
! 

V 

I 

•       • 

1 

1 
L 

•        - 

1 

•        • 

W       • 

1 

1 

1 
1 
1 
1 

< 

00 

•     * 

1 

-     • 

t     • 

1 

»    • 

•    « 

1 

•    • 

•    . 

1 

$   • 

•    • 

•   • 

•    • 

•     • 

1 

•     • 

1 
A 
1 

1 
1 
A 

t       » 

1 
1 
H 

H 
H 

1 

•       • 

1 

1 

1 

1 

1 

ADDENDUM. 

Astragalus  polaris,  Bth.,  Arctic  West  America.     See  "  Observations  on  the  Species/'  at  p.  323 
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* 

Observations  on  the  Species. 

In  the  preceding  table  I  have  attempted  to  group  the  arctic  plants  under  comprehen- 

sive forms,  founded  on  a  careful  study  of  the  plants  indicated  by  the  names  quoted :  this 

I  first  did  with  as  little  reference  as  possible  to  the  labours  of  others, — endeavourin 

far  as  was  in  my  power,  to  suppress  my  preconceived  ideas,  whether  original  or  adopted. 

Having  thus  arrived  at  the  nearest  possible  approach  to  independent  conclusions,  when  I 

compared  my  work  with  the  descriptive  Ploras  which  I  have  elsewhere  indicated  as  forming 

the  basis  of  the  Systematic  Catalogue,  I  was  surprised  to  find  how  many  authors  have 

directly  or  indirectly  arrived  at  the  same  conclusions  as  myself  with  regard  to  the  specific 

limits  of  the  plants  indicated.  In  some  instances  such  revision  corrected  my  previous  views; 

but  in  by  far  the  most  numerous  cases  the  summing  up  of  this  authoritative  evidence 

afforded  extraneous  reasons  for  abiding  by  my  own  conclusions.  The  following  notes  are 

intended  both  to  give  these  extraneous  reasons,  and  to  show  to  how  much  greater  an  extent 

than  is  generally  supposed,  the  most  able  and  experienced  descriptive  botanists  vary  in 

their  estimate  of  the  value  of  the  "  specific  term  "  as  applied  to  many  of  the  commonest 
plants  of  the  best-known  countries.  From  the  results  of  this  and  other  most  perplexing 
and  laborious  comparisons  of  the  labours  and  opinions  of  the  authors  of  many  local  and 

general  Floras,  *I  think  I  may  safely  afiirm  that  the  specific  term  has  three  different 
standard  values,  all  current  in  descriptive  botany,  but  each  more  or  less  confined  to 
one  class  of  observers,  though  more  or  less  variable  with  all.  With  the  general  bota- 

nist it  is  a  comprehensive  term,  and  becomes  more  so  with  age  and  experience ;  with 
the  monographer  of  large  and  widely  diffused  natural  orders  or  genera  its  standard 
is  contracted  at  first,  but  rapidly  expands  in  successive  revisions  of  his  work;  while 
the  local  botanist,  or  monographer  of  genera  or  orders  with  restricted  ranges,  begins 
with  a  rather  broad  standard,  which  rapidly  contracts.  This  is  no  question  of  what  is 
right  or  wrong  as  to  the  real  value  of  the  specific  term.  I  believe  each  is  right  according 
to  the  standard  he  assumes  as  the  specific ;  moreover,  in  the  majority  of  cases  all  agree 
with  regard  to  the  absolute  and  undeniable  distinctness  of  a  moiety  of  the  plants  of  every 

area  *  ;  all  agree  with  regard  to  the  permanent  distinctiveness  of  many  of  the  subspecies, 
varieties,  &c.  of  the  other  or  variable  moiety ;  and  all  agree  with  regard  to  the  propriety 
and  importance  of  tracing  the  characters  and  ranges  of  varieties  as  carefully  as  of  species. 
Still  the  questions  remain— Should  the  specific  term  ever  be  arbitrary  ?  and  if  so,  should 
it  be  broad  or  narrow  ?  I  believe  it  must  often  be  arbitrarily  defined,  and  that  it  should  be 
broad,  because  the  object  of  botanical  nomenclature  is  defeated  by  an  undue  multiplica- 

tion of  names  necessary  to  be  borne  in  mind  by  the  general  botanist,  whose  convenience 
ought  first  to  be  considered,  and  also  because  the  multiplication  of  specific  names  will 
demand  a  corresponding  increase  of  generic  ones ;  moreover  the  daily  discovery  of  inter- 

mediate forms,  or  new  or  closely  allied  forms,  is  introducing  an  incessant  change  in  the nomenclature  of  narrowly  defined  species. 

od „    -„v,.«,  p.  ,,  XKJl  auiuc  lueas  £ 

ter9  of  species,  and  the  division  thereby  of  all  species  into  groups 
values  of  the  charac- 
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Thalictrtjm.  For  observations  on  the  Arctic  Scandinavian  forms  of  this  genus,  see 
Fries,  Summa  Veg.  Scand.  p.  135. 

T.  Kemense,  Fr.  When  engaged  on  the  ■  Flora  Indica,'  Dr.  Thomson  and  I  made  a  very 
laborious  investigation  of  this  genus,  referring  the  T.  Kemense  of  Fries's  '  Herb.  Normale' 
to  T.  ma  jus,  Jacq.,  and  further  identifying  it  with  the  Himalayan  T.  Maxicellii,  Royle, 
which  also  occasionally  possesses  stipellae.  Wahlenberg  referred  T.  Kemense  to  T.  flavum, 
0  (fid.  Ledebour  and  Ruprecht) ;  and  I  have  received  from  Dr.  Andersson  a  specimen  of 

T.  Kemense  that  seems  different  from  Fries's  and  to  be  identical  with  T.  simplex,  L.,  having 
the  inflorescence  of  that  plant,  which  is  itself  a  form  of  T.  flavum.    Of  Fries's  T.  Kemense 
1  have  fine  specimens  also  from  Alten,  gathered  by  the  late  W.  Christy,  Esq.,  having 

rather  larger  leaves  than  those  of  the  '  Herb.  Normale.'      Harvey  ('  Flora  Capensis')  has 
referred  the  only  South- African  Thalictrum  to  T.  minus  {Caff rum,  E.  &  Z.,  and gracile,  E. 
Meyer) . 

T.  rariflorum,  Fr.  {minus,  Fries,  Herb.  Norm.),  appears  to  me  almost  identical  in  inflo- 
rescence with  the  T.  strictum,  Led.  {T.  exaltatum,  C.  A.  M.),  which,  again,  resembles  few- 

flowered  specimens  of  T.  flavum,  L.  The  '  Herb.  Normale '  specimen  of  T.flcnum,  marked - 

certiss."  is  undistinguishable  from  a  Siberian  one  of  Ledebour's  marked  "exaltatum, 
C.  A.  M."   According  to  Nyman,  the  T.  rariflorum,  Fr.,  is  the  same  as  T.  Friesii,  Rupr., 

tt 

and  T.  strictum-boreale  of  Ny lander.     Fries  does  not  regard  the  true  T.  minus  of  Lin- 

naeus as  Lapponian. 

Anemone  Nuttalliana,  DC.  This  is  certainly  identical  with  A.  patens,  L.,  and  was  so 

considered  in  Flor.  Bor.-Am.,  in  Torrey  and  Gray's  Flora,  and  in  the  first  edition  of  A.  Gray's 
Manual.  In  the  second  edition  of  this  last  work,  however,  A.  Gray  keeps  it  distinct,  saying 

that  it  more  resembles  A.  pulsatilla  than  patens  :  this  must  arise  from  misconception,  as 

Pulsatilla  has  pinnatisect  foliage,  and  there  is  no  difference  whatever  discernible  between 

Nuttalliana  and  patens,  of  both  which  I  have  compared  large  suites  of  specimens  in  all 
states. 

A.  Vahlii,  Horn.  (Flor.  Dan.  t.  2176),  a  Greenland  plant,  is  referred  by  Lange  to  A. 
Richardsoni. 

A.  alpina,  L.  I  have  seen  bnt  one  Arctic  American  specimen ;  it  is  much  stunted. 

This  species  has  not  been  found  east  of  the  Caucasus  in  the  Old  World,  though  it  is  not            ^ 

uncommon  in  North  America  on  both  sides  of  the  Rocky  Mountains. 

Ranunculus  confervoides,  Fr.  This  slender  form  of  the  protean  R.  aquatilis  is  the 

only  one  found  within  the  arctic  circle ;  it  is  the  R.  aquatilis  /3.  pantothrix  of  Ledebour, 

and,  I  think,  also  the  R.  aquatilis  /3.  heterophyllus,  Fr.,  of  Babington's  <  Iceland  Plants.' 
My  Greenland,  Iceland,  and  Lapponian  specimens  seem  to  accord  well ;  but  Durand 

('  Kane's  Voyage,'  Appendix)  calls  the  Greenland  plant  " 
is  the  \ '  hederacec 
non  linn. 

R.  Chamissonis 

and  states  that ■pi 

of  Gieseke,  having  a  great  affinity  with  hederace 

imissonis,  Schl.,  according  to  authentic  specimens,  appears  to  be  the  same  with 

R.  glacialis,  L.  The  distribution  of  glacialis  is  peculiar,  it  having  been  found  in  East 

Greenland  by  the  earliest  and  by  all  subsequent  voyagers,  but  never  on  the  Baffin's 
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Bay  side  (where  it  occurs  in  very  high  latitudes  only)  till  Kane's  Expedition,  when  it  was 
brought  from  North  Proven,  lat.  72°  N. 

B.  Flammula,  L.,  and  reptans,  L.,  are  both  arctic  plants,  the  latter  the  more  so.  Pries 
keeps  these  distinct,  as  do  Torrey  and  Gray  and  others,  and  Koch,  in  his  Addenda  et 

Emendanda,  because  of  the  short-beaked  achenium  of  reptans :  in  the  body  of  his  •  Elora ' 
he  made  it  var.  /3  of  Flammula,  as  do  Bentham  and  various  other  authors.  I  find  the  beak 

of  the  fruit  of  Flammula  to  be  very  variable  and  often  quite  undistinguishable  from  that 
of  reptans.  There  is  a  United  States  plant  very  like  Flammula,  but  with  a  much  more 
slender  beak  than  the  European  plant,  which  is  called  B.  Flammula  by  American 
authors. 

B.  affinis,  Br.  Ledebour  unites  this  with  his  B.  amcenus.  I  have  no  hesitation  in 
referring  both  to  auricomus,  L. 

B.frigidus,  DC,  and  B.  Eschscholtzii,  SchL,  seem  to  me  inseparable  from  nivalis.  B. 
sulfureus,  Sol.,  is  more  distinct,  and  kept  separate  by  Eries,  but  is  referred  to  nivalis  0  by 
Ledebour :  it  is  one  of  the  most  arctic  plants  known,  and  certainly  passes  into  nivalis. 

B.  polyanthemos,  L.  It  is  so  difficult  to  distinguish  herbarium  specimens  of  this  from 
R.  acris,  L.,  that  I  am  not  sure  I  have  got  its  full  distribution,  for  which  I  have  relied 
on  authentic  book  sources.     B.  nemorosus  is  usually  combined  with  it. 

B.  glabrlusculus,  Rupr.  El.  Sam.,  is  an  imperfectly  described  plant,  referred  doubtfully 
to  B.  acris.  No  allusion  is  made  in  the  author's  description  to  the  peduncle,  which  is 
figured  like  that  of  acris ;  but  the  receptacle  is  described  as  glabrous.  It  was,  further, 
found  with  acris  at  the  Gulf  of  Indega,  east  of  the  mouth  of  the  White  Sea.  The  acris  (3. 
hum  His,  Wahl.,  is  also,  according  to  Ruprecht,  common  on  the  Samoied  shores  of  the  same 
sea,  and  in  the  arctic  Island  of  Kolgujew. 

B.  pygmasw,  Wahl.  A  high-arctic  species,  best  known  from  hyperboreus,  with  which 
it  is  united  in  ■  Elora  Indica,'  by  wanting  the  creeping  flagelliform  stems.  The  Tyrol  is 
the  only  European  habitat  south  of  Scandinavia.  The  B.  Sabmii,  which  I  have  placed 
with  it,  is  so  named  authentically,  but  does  not  differ  from  pygmmus ;  it  is,  however,  one 
of  those  extremely  reduced  forms  whose  origin  can  only  be  ascertained  by  examining  an 
extensive  suite  of  specimens.  Of  the  B.  Samojedarum,  Rupr.,  I  have  seen  no  specimen ; 
it  is  an  imperfectly  described  plant,  found  in  the  Island  of  Kolgujew  at  the  mouth  of  the 
\\  hite  Sea,  and  described  as  being  very  nearly  related  to  B.  Burshii. 

B.  hyperboreus,  Rottb.     Of  this,  which  is  a  Greenland,  European,  and  Siberian  plant, 
I  have  seen  no  Arctic  American  specimen ;  all  so  called  hitherto  are,  I  think,  referable  to 
pygmceus.  The  B.  Gmelini,  referred  to  hyperboreus  in  Elor.  Bor.-Am.,  is  reduced  to  FursU by  Ledebour. 

Caltha  palustris,  L.  The  prevalent  opinion  amongst  botanists  is  to  unite  as  varieties 
ail  the  names  I  have  placed  under  this.  The  true  palustris  itself  inhabits  the  extreme 
north  (Island  of  Kolgujew,  Rupr.).  C.  natans,  L.,  is  a  floating  plant  affecting  high  lati- 

tudes only,  a  radicans  and  C.  arctica  are  probably  synonyms,  the  yellow  colour  of  the 
persistent  sepals  being  discharged  after  flowering.  Watson  regards  C.  radicans  as  cer- 

tainly a  reduced  form ;  Nyman  makes  it  distinct,  giving  Scotland  as  its  habitat,  but  says 
oi  C.  palustris,  «  species  ut  videtur  eollectiva"  ;   Eries  makes  it  a  variety  found  in  Lap- 

•   • 
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land ;  Bentham  would  unite  them  all.     The  absence  of  any  form  in  Greenland  is  a  most 
remarkable  fact,  the  common  one  being  most  abundant  and  conspicuous  in  Iceland. 

Delphinium  Middendorffii.   Trautvetter,  the  author  of  this  species,  indicates  its  affinii y 
with  Menziesii,  but  does  not  appear  to  have  compared  it  with  that  plant,  which,  judging 
from  the  figure  of  Trautvetter,  may  not  be  distinguished.     Whether  D.  Memiesii  itseli 
may  not  be  the  same  with  some  better-known  species,  is  a  question  for  future  deter- mination . 

B.  intermedium,  Ait.,  is  elatum  /3,  Turc.  (El.  Baik.  Dahur.). 

Aquilegia  Canadensis,  L.     The  very  close  affinity  and  probable  identity  of  A.  Cana- 
densis, L.,  and  A.formosa,  Eisch.,  is  indicated  in  the  'Elora  Indica;'  and  on  re-examina- 

tion,  with  more  specimens  .of  the  former  to  compare,  I  find  no  reason  for  modifying  that conclusion. 

A.  brevistylis,  Hook.     Originally  doubtfully  referred  by  Richardson  to  A.  vulgaris,  L. ; 
the  styles,  however,  which  are  somewhat  variable  in  the  European  plant,  are  always  much 
shorter  in  the  American.     It  is  a  very  northern  species  in  America,  and  not  hitherto 
known  west  of  the  Rocky  Mountains,  though  I  have  seen  specimens  of  a  Sitka  plant,  in 
an  indifferent  state,  which  is  a  great  deal  like  it.     It  is  also  allied  to  the  Siberian  A. 
parviflora,  Led. 

Actlea  spicata,  L.  The  A.  rubra,  Willd.,  is  referred  to  nigra  by  Fries,  both  being  Lap- 
ponian.     Asa  Gray  (in  litt.)  combines  with  them  A.  alba,  Big.,  and  arguta,  Nutt. 

Papaver  nudicaule  is  now  almost  universally  regarded  as  specifically  the  same  with 
alpinum,  L. 

Eumaria  officinalis,  L.,  occurs  sporadically  throughout  Nordland,  according  to  Erics 

and  Andersson,  but  can  hardly,  I  think,  be  considered  an  indigenous  plant. 

Nuphar  luiea,  L.  This,  together  with  the  species  enumerated  under  it,  and  N.  ad- 

vena,  Ait.,  are,  perhaps,  rather  forms  of  one  collective  or  aggregate  species  than  perma- 

nent undistinguishable  plants ;  and  it  is  further  possible  that  the  N.  sagittafolia,  Pursh, 

may  be  another  state,  in  which  the  early  sagittate  form  of  leaf  is  retained  in  the  adult 

plant.  Torrey  and  Gray  refer  Kalmiana  to  lutea  /3,  and  say  of  advetia  that  it  is  not 

specifically  distinct.  Asa  Gray  latterly  keeps  up  advena  and  Kalmiana,  but  adds  to  the 

latter  N.  intermedia,  Led.  P  Nyman  and  Ledebour  keep  all  distinct.  Watson,  from  his 

notes  under  pumila,  seems  to  regard  it  with  doubt.  Eries  keeps  lutea  and  pumila  di- 

stinct, but  regards  intermedia,  Led.,  as  a  variety  of  lutea,  and  adds  as  a  Lapland  variety 

to  pumila  the  Spenneriana,  Gaud.  Lastly,  Koch  keeps  lutea,  pumila,  and  Spenneriaua, 
all  distinct ;  and  Bentham  unites  the  two  first  together  with  intermedia  and  minima 
of  Enarl.  Bot. 

D 

& 

Barbarea  vulgaris,  Br.  This,  again,  is  either  a  collective  species  or  several  species 

variously  discriminated.  Eries  distinguishes  stricta,  Er.,  vulgaris,  Br.  (including  under 

it  as  a  variety  arcuata,  Reich.),  and  precox,  Sm.  Nyman  excludes  precox,  Br.,  from 

Scandinavia,  and  reduces  precox,  Sm.,  to  arcuata.     Watson  finds  himself  compelled  to 
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treat  the  distribution  of  vulgaris,  Br.,  stricta,  Andrz.,  and  arcuata  Reich.,  in  connexion.  A. 

Gray  considers  the  American  stricta  and  arcuata  as  varieties  of  vulgaris.  Bentham  says  that 

B.  vulgaris,  pracox,  and  stricta  pass  through  every  gradation  into  one  another.  Another 

element  of  confusion  in  this  group  is  the  doubtful  origin  of  the  common  pot-herb  B.  prce- 
cox.  Watson  treats  it  as  an  alien.  Torrey  and  Gray,  on  the  other  hand,  describe  it  as  a 

native  of  Canada,  ascending  to  68°  N.,  though  perhaps  stricta  is  here  meant,  for  A.  Gray 
latterly  refers  prcecox  of  PI.  Bor.-Am.  to  vulga and  rightly  as  far  as  the 

specimens  I  have  examined  go  to  show.  Tries  remarks  (Summ'a,  p.  146)  that  Smith's 
original  prcecox  (Flora  Britannica)  is  a  cultivated  arcuata,  the  English  Botany  plant  being 

different  (thus  accounting  for  Nyman's  conclusions  above  stated).  My  North  Indian  and 
Himalayan  Barbareas  are,  again,  generally  referable  to  the  European  forms,  though 
scarcely  characteristic  of  them.  I  long  endeavoured  to  keep  the  Australian  and  New 
Zealand  form  distinct ;  but  neither  Bentham  nor  Mueller  regard  it  as  different  from  vuU 
garis,  with  which  undoubted  wild  specimens  from  the  Australian  Alps  well  accord. 

Turuitis  patula,  Graham,  and  retrofracta,  Hook.,  are,  I  think,  identical  with  T.  mollis, 

Hook.  The  Arabis  Holbollii,  Horn.,  is  another  synonym.  There  are  certainly  differences 
in  the  length  and  breadth  of  the  pod  in  both  patula  and  retrofracta ;  but  these  do  not  at 
all  indicate  the  seeds  being  in  one  or  two  rows,  which  is  a  very  variable  character  in  both. 
Arabis  Holbollii  is  identified  with  A.  retrofracta,  Grah.,  by  Lange. 

Arabis  lyrata,  DC.  This,  which  is  the  Sisymbrium  humifusum,  J.  Vahl,  and  Arabis 
sisymbrioides,  Hook.,  differs  according  to  descriptions  from  A.petrcea,  Lamk.,  in  the  rather 
oblique  radicle  of  the  embryo,  and  biennial  root  (Torrey  and  Gray,  i.  80,  81),  neither  of 
which  characters  appear  to  me  to  hold  good  in  the  rather  numerous  specimens  I  have 
examined,  the  radicle  being  in  both  variable  as  to  direction,  and  the  roots  identical.  In 
habit  and  every  other  respect,  the  plants  entirely  accord,  as  far  as  herbarium  specimens 
allow  me  to  judge.  According  to  Fries,  A.  petrcea  is  not  a  native  of  Lapland;  nor  does 
Ledebour  give  any  European  or  Asiatic  arctic  habitat  for  it ;  it  is,  however,  common  in 
Finland,  Scandinavia,  Iceland,  and  N.  Britain.  Fries  includes  A.  ambigua,  DC  under 
it,  a  plant  kept  distinct  by  Ledebour  and  by  Torrey  and  Gray. 

Cakdamixe  bellidifolia ,  L.  I  have  sometimes  been  almost  disposed  to  suspect  that 
this  may  be  an  arctic  form  of  hirsuta,  to  which  it  certainly  is  very  closely  allied,  and  to 
which  it  tends  through  microphylla,  Willd.  C.  Lenensis  is  identical  with  bellidifolia,  and 
is  var.  Lenensis,  Trautv.  (Florula  Taimyr.). 

C.  hirsuta,  L.  This,  though  a  common  Icelandic  plant,  and  one  that  crosses  the  circle 
m  America,  does  not  occur  in  Scandinavia  north  of  Gothland  and  Finland.  The  C.  sy ha- 

tha, Link,  is  distinguished  by  its  six  stamens,  spreading  pedicels,  and  style  as  long  as  the 
siliqua  is  broad,— all  variable  characters,  except  that  of  the  stamens.  In  the  southern 
hemisphere  and  elsewhere  C.  hirsuta  is  hexandrous.  Watson  finds  no  difiiculty  in  distin- 

guishing these  as  wild  plants  in  England,  but  considers  sylvatica  a  doubtful  species, 
adding  that  the  distinctions  are  less  decided  under  cultivation.  Bentham  considers  sylva- 

tica to  be  a  large  luxuriant  hexandrous  form  of  hirsuta. 

C.  digitata,  Eich.    I  have  examined  a  large  suite  of  excellent  flowering  specimens  of 
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this  plant,  in  which  state  it  differs  in  no  respect  from  pratemis.     I  have  not  seen  the 
fruit,  however. 

C.  umbrosa,  DC,  is  referred  by  Fries  to  a  variety  of  amor  a,  L. ;  both  are  Lapponian. 

Eutrema  arenicola,  Hook.  I  have  examined  this  plant  very  carefully ;  it  is  certainly 
not  a  Eutrema.  In  the  few  specimens  known  to  me  the  radicle  is  slightly  oblique. 
Turczaninoff  (in  Herb.  Hook.)  suspects  that  it  may  be  his  E.  pWferum  {Draba  grand* 
flora,  C.  A.  M. ;  Pachyneurum  grand  Iflor  urn,  Bunge ;  Bray  a  Meyeri,  Bge. ;  Parr  a*  mi- 
crocarpa,  Led.) ;  but  I  find  no  traces  of  the  peculiar  hairs  of  this  plant  in  the  P.  arenicola. 
Richardson  observes  that  it  ranges  from  107°-150°  W.    I  have  seen  no  specimens  but  his own. 

i 

Vesicaria  arctica,  Rich.  Planchon,  who  has  examined  the  specimens  in  the  Hookerian 
Herbarium  with  a  great  deal  of  care,  confirms  the  identification  of  the  Chilian  j 

the  arctic.  It  is  singular  that  this  plant  should  be  found  as  far  north  as  81°  in  Green- 
land, but  not  amongst  the  Polar  American  Islands. 

Draba.  Of  all  the  arctic  genera,  none  but  Salix  present  so  many  difficulties  as  Draba. 

Whether  by  variation,  or  hybridization,  or  other  unknown  cause,  the  prevalent  forms  seem, 

wherever  they  grow,  to  pass  into  one  another  by  insensible  gradations ;  and  no  botanist 

has  succeeded  in  bringing  the  arctic  stunted  varieties  within  such  specific  limits  as  to  haw 

gained  the  assent  of  others.  No  doubt  many  are,  in  their  arrested  condition  of  growth, 

absolutely  un distinguishable  in  the  present  state  of  science ;  and  whoever  attempts  their 

discrimination  must  expect  to  change  his  opinion  somewhat  at  every  re-examination.  1 

am  fortunate  in  having  Mr.  Ball's  advice  upon  some  of  the  European  species,  which  he 
has  studied  with  great  care,  and  have  followed  his  opinion  in  the  naming  and  groupim 

the  arctic  ones ;  unfortunately,  however,  he  has  not  completed  his  study  of  the  genus, 

nor  of  all  the  species  here  enumerated ;  so  that  the  geographical  data  are  approximate 

only ;  nor  does  he  speak  with  implicit  confidence  of  their  synonymy.  In  addition  to  the 

excellent  critical  notes  he  has  published  in  the  Bulletin  of  the  Botanical  Society  of  Paris 

(vol.  vii.  pp.  227  &  247),  I  have  from  him  the  following  provisional  grouping  of  the  com- 
moner forms : 

1.  B.  androsacea,  Wahl.,  1812,  an  Willd 
D.  Wahlenbergii,  Hartm.  1820.     D.  Lappon 

2.  D.  Flactuitzensis,  Wulf.,  Jacq.  Misc. 
D.  lactea,  Adams.     ?  D.  Carinthiaca,  Hoppc 

3.  B.  miiricella,  Wahl. 
D.  nivalis,  Lilj.,  non  DC. 

4.  B.  rupestris,  Br. 
D.  AUaica,  Bge. 

5.  B.  hirta,  L. 
D.  Dovrensis,  Fr.    D.  arctica.  Vahl. 

6.  B.  incana,  L. 

D.  contorta,  Ehr.     D.  confusa,  Ehr.  &  DC.     D.  Thomasii,  Koch. 

VOL.  XXIII.  2  U 

Willd.  ?     D.  nivalis,  DC,  non  Lilj. 

ifolia 



:}16  DR.  HOOKER  ON  THE  DISTRIBUTION  OF  ARCTIC  PLANTS. 

Of  these,  Mr.  Ball  is  disposed  to  unite  1  and  2,  and  also  4,  5,  and  6,  making  but  three 

species  in  the  above  group,  but  distinguishing  six  sufficiently  well-marked  forms. 
B.  muricella  is  in  Europe  confined  to  Scandinavia ;  neither  B.  hirta  nor  rupestris  are 

found  in  the  Alps. 

Draba  alpina,  L.  Regarding  the  numerous  plants  here  brought  together  I  have  the 
following  notes : 

B.  alyida,  Ad.,  according  to  specimens  from  Ledebour  and  Bunge,  differs  in  no  respect 
from  B.  alpina. 

B.  pilosa,  DC,  is  reduced  to  a  synonym  of  B.  alyida  by  Ledebour.  I  have  no  authentic - 

specimens  of  it. 

B.  aspera,  Adams,  is  placed  by  Ledebour  in  the  section  Aizoopsis,  the  species  of  which 
are  eminently  southern  and  oriental ;  that  author,  however,  had  not  seen  the  plant,  and 

overlooks  the  fact  of  the  distinguishing  characters  given  by  Adams  being  those  of  I). 
alpina. 

B.  Adamsii,  Led.  (lasiocarpa,  Adams),  is  described  as  differing  from  D.  alpina  in  the 
pubescent  pods,  stellate  hairs  of  leaves  and  scape,  and  small  flowers ;  but  the  pods  of 
alpina  are  glabrous  or  pilose,  and  the  other  characters  equally  inconstant. 

B.  glacialis,  Adams.  Of  this  there  are  five  varieties  described  in  ■  Flora  Boreali- Ameri- 

cana.' It  should  be  distinguished  by  the  costa  prominent  in  the  under  surface  of  the 
leaf ;  but  amongst  a  vast  suite  of  specimens  thus  named  I  find  the  prominence  of  the 
costa  to  depend  on  the  development  of  the  leaf,  and  no  characters  that  would  serve  to 

include  those  so  distinguished,  even  as  a  permanent  variety  of  alpina,  L.  Durand  (Kane's 
Voy.)  keeps  glacialhs  /3  distinct. 

B.  pauciflora,  Br.  This  was  proposed  by  Brown  as  a  doubtful  species  from  Melville 
Island ;  and  I  find,  amongst  starved  specimens  of  B.  alpina  from  that  island,  some  that 
may  be  the  plant  that  Brown  alluded  to. 

B.  micropetala,  Hook.  This  appears  to  me,  without  doubt,  to  be  a  starved  form  of 
alpina.  It  occurs  only  in  very  high  northern  latitudes,  amongst  the  polar  islands. 

Durand  (Kane's  Voy.)  makes  of  it  B.  alpina,  var.  micropetala. 
B.  trichella,  Fr.     Mr.  Ball  considers  this  to  be  probably  a  form  of  alpina. 
Draba  androsacea,  Wahl.  (Lapponica,  DC.  an  Willd.  ?).  This  is  a  white-flowered 

species  presenting  as  many  puzzling  forms  as  B.  alpina,  besides  appearing  to  pass  by 
insensible  grades  into  hirta,  rupestris,  and  muricella.  Nor  is  it  always  possible  to 
distinguish  androsacea  from  alpina  in  a  dried  state,  nor  when  the  flowers  of  the  former 

are  bleached  or  vary  to  whitish,  which  they  occasionally  do  both  in  the  arctic  circle  and 
Himalaya.  Of  this  plant  B.  Wahlenbergii,  Hart.,  and  lactea,  Adams,  are  now  generally 
acknowledged  synonyms,  as  is  B.  nivalis,  DC,  non  Lilj. 

B.  crassifolia,  Grah.,  has  been  referred  by  Mr.  Ball  (in  Herb.  Hook.)  to  lactea,  Ad. 

{Fladnitzensis,  Wulf),  and  certainly  rightly.  The  yellow-flowered  plant  figured  in  '  Flora 
Danica '  is  referable  to  alpina,  L. 

B.  Jlartinsunia,  J.  Gay.     Of  this  species  I  know  nothing  accurately. 

B.  oligosperma,  Hook.,  is  not  different,  I  think,  from  the  specimens  marked  Flcdnit- 
zensis  from  the  Alps  and  Altai,  and,  further,  is  certainly  a  small  form  of  androsacea,  with 
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pods  short,  elliptical,  sharp  at  both  cuds,  and  few  seeds.  It  is,  on  the  other  hand,  ven 
near  muricella  and  rupestris,  and  to  small  forms  of  hirta.  I  have  it  both  from  the  Rockj Mountains  and  Lapland. 

D.  corymbosa,  Br.     Durand  doubtfully  refers  this  to  his  var.  cori/mbosa  of  alpha 
alpvnal,  Hook.).     The  figure  of  the  Greenland  plant  in  'Flora  Daniea '  appears  to 

belong  to  a  common  arctic  form  of  androsacea. 

Draba  muricella,  Wahl.  This  Mr.  Ball  distinguishes  from  D.  stellota,  Jaeq.,  which  is 
nowhere  found  in  the  arctic  regions.  D.  muricella,  Wahl.,  on  the  other  hand,  has  not 
been  found  in  Middle  or  Southern  Europe.  It  is  the  D.  niralk,  Lilj.,  non  DC.  Durand 

(Kane's  Voyage)  refers  the  D.  rupestris,  var.  /3,  of  Torres  and  Cray  to  nivalis,  Willd., apparently  from  description  only. 

Draba  stellata,  Jacq.,  non  DC.  Mr.  Ball  is  my  authority  for  including  D.  Johanuis, Host. 

Draba  hirta,  L.  I  have  Mr.  Ball's  authority  for  including  Dovrcnsis,  Fr.,  and 
arctica,  Vahl,  under  this  plant.  I  have  no  confidence  in  its  permanent  distinction  from 
D.  incana.  It  is  usually  a  much  less  leafy  plant,  with  longer  pedicels  in  comparison  to 
the  pods. 

D.  oblongata,  Br.,  is  apparently  founded  on  a  small  specimen  of  J),  hirta. 
Draba  incana,  L.     D.  contorta,  Ehr.,  and  confusa,  Ehr.,  are  now  generally  considered 

to  be  forms  of  this ;  and  I  find  them  to  be  scarcely  distinguishable  as  varieties. 

-D.  Magellanica,  Lamk.     I  have  already  ('  Flor.  Antarct.'  ii.  p.  233)  referred  this  to 
incana ;    and  a  fresh  series  of  specimens,  received  since  that  time,  not  only  confirm 
this  opinion,  but  incline  me  to  regard  D.  Falklandica,  mihi,  as  a  mere  stunt<  I  form. 

-Z).  borealis,  DC.     I  have  examined  two  specimens  of  this,  communicated  by  Prof. 

Fischer ;  and  it  appears  to  be  nothing  but  a  rather  luxuriantly  leafy  form  of  I). 

incana ;  the  specimens  have  not  ripe  fruit,  however. 

Draba  rupestris,  Br.     It  is  extremely  difficult  to  distinguish  this  from  small  states  of 

lactea,  hirta,  and  incana,  and  in  some  cases  from  D.  muricella.  D.  Altaica,  Bunge,  is  clearly 

a  synonym.     Durand  refers  here  the  X>.  hirta,  E.  Bot.,  and  hirta,  var.  4,  of  Fl.  Bor.-Am. 

Bentham  refers  the  British  rupestris  to  hirta, 
Draba  aurea,  Vahl.    This  is  a  very  puzzling  plant,  so  like  in  its  normal  state  to  J). 

incana,  that  I  do  not  see  how  these  plants  can  be  distinguished,  except  by  the  colour  of  the 

flower,  which,  again,  apparently  varies  to  white.     I  am  not  aware  of  any  yellow-flowered 

Draba  with  the  habit  of  incana  being  found,  except  in  Labrador,  Greenland,  and  the 
Rocky  Mountains. 

Cochlearia.  This  has  always  proved  to  me  to  be  one  of  the  most  intractable  boreal 

genera ;  and  I  do  not  believe  that  the  common  littoral  forms  are  always  defineable  speci- 

fically. Habit,  pods,  and  leaves  afford  the  characters  hitherto  made  use  of;  and  all 

are  equally  fallacious,  as  far  as  affording  permanent  distinctions. 

Ruprecht,  speaking  of  the  Samoied  forms  (Flor.  Samojed.  p.  21)  says  of  C.  Wahlen- 

bergii,  Rup.  {anglica,  Wahl.,  non  L.),  C.  oblon gifolia ,  DC,  C.  arctica,  DC,  C.  fenestrate 

Br.,  C.  Daniea,  L.,  "  Quod  reliquum  est,  vereor,  ne  Cochlearia?  omnes  hie  enumeratae  ad 
2tt2 
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unain  speciem  pertineant  valde  variabilem;  interim  tamen  formas  distinguere  necesse 
fuit. >> 

In  endeavouring  to  dispose  of  the  arctic  forms  of  this  genus  I  have  found  myself  obliged 

to  return  to  the  old  species  and  definitions  of  Linnaeus,  who,  as  it  appears  to  me,  had  a 

definite  idea  of  the  following  four  prevalent  forms  : 

C.  officinalis,  with  cordate  subrotund  radical  leaves,  and  oblong  subsinuate  cauline ; 

C.  Danica,  with  hastate,  angular,  deltoid,  petioled  leaves  ; 

C.  Anglica,  with  all  the  leaves  ovate  lanceolate ; 

C.  Grcenlandica,  with  reniform,  fleshy,  quite  entire  leaves  (generally  small). 

Of  these  I  find  Grcenlandica  so  often  passing  directly  into  officinalis,  both  in  America 

and  Europe,  that  I  have  brought  them  together ;  the  others  are  more  distinguishable  pre- 
valent forms,  though  all  pass  into  one  another. 

Cochlearia  sisymbrioides,  DC.  This  is  much  more  distinct  from  any  of  the  other  arctic 
forms  than  the  most  distinct  of  these  latter  are  from  one  another.  I  know  of  no  other 

which  at  all  approaches  it,  though  the  perfectly  flat  pod,  so  opposed  to  the  prevalent 
generic  character,  may  be  found  in  states  of  C.  officinalis. 

Cochlearia  Danica,  L.  This,  in  its  typical  form  of  a  small  slender  spreading  plant, 

with  hastate,  petioled,  small  leaves,  is  by  far  the  most  distinct  of  the  group  to  which  it 

belongs.  It  is  found  on  all  the  northern  coasts  of  Europe  as  far  south  as  Brittany  and 

Normandy,  and  suddenly  reappears  in  its  typical  state  in  the  Pyrenees.  According  to 
Fries  it  does  not  inhabit  Lapland. 

Cochlearia  Anglica,  L.  Watson  confesses  his  difficulty  in  always  distinguishing  this, 
which  to  him  appears  to  pass  on  one  hand  into  Danica,  and  on  the  other  into  officinalis.  In 

Western  Europe  it  is  common  as  far  south  as  the  Channel,  but  does  not  extend  beyond 

Boulogne  (Gren.  &  Godr.).  Durand  appears  to  restrict  this  in  Greenland  to  a  form 
with  elliptical  pods  and  fenestrate  septa. 

C.  oblongifolia,  DC.  Ruprecht,  I.  c,  observes  that  the  form  with  elliptic  silicles  occurs 

almost  everywhere  on  the  Samoied  beaches ;  that  with  globose  pods  only  at  Cape 
Konuschin. 

C.  fenestrate  Br.  Nyman  ('  Sylloge ')  includes  this  under  Wahlenbergii,  Rupr.  Durand 

(Kane's  Voy.)  distinguishes  it  by  its  smaller  size.     Pries  makes  it  a  var.  of  Anglica,  L. 

Cochleauia  officinalis,  L.  Nyman  (« Sylloge,'  p.  198)  refers  C.  Grcenlandica,  L.,  and 

Pyrenaica,  DC,  to  this.  Watson  ('  Cybele ')  confines  it  to  shore  plants  with  globose  silicles, 

doubtfully  keeping  distinct  the  mountain  form  C.  alpina,  Sweet  ?,  Grcenlandica,  With.  ?, 

Sm.  It  is  a  common  mountain  plant  in  Northern  Europe,  occurring  as  far  south  as 
the  Pyrenees  and  Carpathians,  but  it  does  not  extend  far  down  the  French  coast.  It 

includes  Wahlenberg's  officinalis  ( Wahlenbergii,  Rupr.),  also  arctica,  Lenensis,  and  fene- 
strata,  Br.,  though  the  latter  name  has,  I  suspect,  been  rather  indiscriminately  applied  to 

other  Cochlearia}  with  ruptured  septa.  Durand  defines  the  Greenland  form  by  its  glo- bose silicles. 

C.  arctica,  DC.  Of  this,  Ruprecht  remarks  that  the  Samoied  specimens  have  entire  or 
fenestrate  septa,  but  that  it  differs  from  C.fenestrata,  Br.,  in  larger  size  (£-1  foot)  and 
distinctly. nerved  siliquse,  from  C.  Anglica  in  the  ellipsoid  silicles  (not  subrotund), 
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which  are  longer  than  their  pedicel,  not  twice  as  short.  Fries  retains  arctica,  Bchlecbt., 

as  a  species  not  yet  sufficiently  established. 

C.  Wahlenbergii,  Rupr.  (Anglica,  Walil.,  Fl.  Lap.,  non  L.).     Ruprt^cht  remarks  of  Ihe 
Samoied  plant  that  the  leaves  are  almost  those  of  C.  Danica,  L.,  but  the  siliqiue 

elliptic,  the  valves  sometimes  nerved,  and  much  narrower  than  in  true  Anglica. 

Hesperis  Pallasii,  Torr.  &  Gray.  Durand  (Kane's  Voy.)  includes  II.  minima,  T.  A:  (.i  , 
as  well  as  pygmaa,  Ilk.  In  Greenland  it  has  been  found  only  in  the  extreme  north,  by 

Kane's  Expedition,  on  Washington  Land,  lat.  81°  N. 

Sisymbrium  sophioides,  Fisch.  This  is  nothing  but  an  abnormal  form  of  &  Sophia,  L., 

with  a  remarkably  corymbose  inflorescence.     It  has  hitherto  been  found  only  in  high 
them  regions. 

S.  brachycarpum,  Rich.  This,  which  passes  by  insensible  transitions  into  S.  cancscens, 

Nutt,  which  inhabits  the  same  regions  to  the  south,  often  approaches  finely-cut-lea v<  <  I 
states  of  S.  Sophia. 

S.  salsugineum,  Pall.     I  have  carefully  compared  with  this  the  Turrit  is  diffusa,  Hook., 
and  have  no  doubt  of  their  absolute  identity. 

Erysimum  hieraciifolium,  L.  Ruprecht  (Fl.  Sam.)  refers  this  to  E.  strictum,  Fl.  Wett, 

and  notices  E.  cheiranthoides,  L.,  as  occurring  very  close  upon  the  arctic  circle,  almost 

at  the  termination  of  the  woody  region.  I  am  quite  unable  to  discriminate  between 

these  northern  Erysima  and  their  southern  congeners,  nor  do  I  find  any  satisfactory 

characters  for  them  in  books.  Fries  does  not  consider  either  the  true  hieraciifolium,  L., 

or  cheiranthoides  to  be  Lapponian ;  but  E.  alpinum,  Sm.,  is  so,  and  is  ranked  by  him 

as  an  insufficiently  established  species.  Nylander  (<  Flora  Helsingfors,'  31)  mentions  E. 
alpinum  as  a  form  of  cheiranthoides,  and  keeps  hieraciifolium  distinct.  Some  idea  of 

the  difficulty  (impossibility  ?)  of  distinguishing  these  species  may  be  obtained  by  reading 

Fries's  notes  (<  Summa,'  p.  148)  and  observing  the  synonyms  quoted  by  Koch  under  E. strictum. 

Braya  alpina,  Sternb.  I  think  there  can  be  no  doubt  that  B.  gla
bella,  Rich.,  and 

Mia,  Br.,  are  both  synonyms  of  B.  alpina,  Sternb.,  or,  at  the  fur
thest,  arctic  forms  of 

that  plant.  I  am  quite  unable  to  distinguish  them  by  any  good  characte
rs.  The  pods 

are  singularly  variable  in  length  and  breadth,  and,  as  with  other  ar
ctic  Cruciferw,  are 

apt  to  be  arrested  by  cold  in  early  states  of  development,  and  hence
  to  assume  at  later 

periods  various  forms,  depending  on  subsequent  accessions  of  heat  an
d  moisture. 

Braya  rosea,  Bunge.    I  have  retained  this  species,  though  I 
 extremely  doubt  its  distinct- 

ness  from  B.  alpina.     The  Arctic  European  habitat  is  introduced  on  the 
 faith  of  Nyman  s 

SylLoge,'  who  quotes  Bunge  (Cat.  Sem.  Dorp.,  anni  1839)  for  its  be
ing  a  native  of  Arctic 

Russia  (Samojed.) ;  but  I  do  not  find  any  of  the  genus  in  Ruprecht  s  Flor.  Sam
ojed. 

Cisural.  (18-15).  .  ,    ,      ' 

Braya  pilosa,  Hook.  I  have  repeatedly  examined  this  fo
rm  very  carefully,  and,  though 

undoubtedly  very  near  B.  alpina  in  general  appearance, 
 I  am  unable  to  identii>  it  witft 

any  state  of  that  plant. 

<  C! 
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Thlaspi  montamim,  L.  I  am  quite  unable  to  satisfy  myself  about  the  specific  limits 
of  this  plant,  and  indeed  of  many  other  forms  of  the  genus,  whose  species  appear  to  be 
extravagantly  multiplied.  Belgium  is  its  northern  limit  in  Europe,  whereas  T.  alpestre, 
to  which  the  American  plant  may  belong,  reaches  Gothland. * 

Lepidium  ruderale,  L.  This  widely-spread  plant  advances  beyond  the  arctic  circle  in 
North-eastern  America,  but  apparently  not  in  West  America  or  Europe.  It  is  so  fre- 

quently an  introduced  plant,  that  it  is  difficult  to  assign  its  indigenous  limits. 

Subularia  aquatica,  L.,  though  apparently  not  a  native  of  the  Alps,  is  found  in  the 
Pyrenees . 

Viola  palustris,  L.  According  to  Eries,  the  typical  plant  of  this  name  is  rare  and  local 
in  Lapland.  Asa  Gray  identifies  the  White  Mountain  plant  with  it ;  and  it  is  also  found 
in  Southern  Greenland.     It  is  absent  in  Arctic  Russia. 

V.  epipsila,  Led.  Eries,  in  his  « Novitige,'  makes  this  a  variety  of  palustris ;  and  in  his 
1  Summa  Veg.  Scand.'  it  is  regarded  as  a  species  found  throughout  Lapland.  Koch 
keeps  it  distinct,  but  has  never  seen  living  specimens.  Ruprecht  (Elor.  Samojed. 
Cisural.)  mentions  a  variety  hyperborea,  in  which  the  sepals  are  narrower  and  sharper 
than  in  the  typical  states,  and  the  peduncles  and  petioles  more  slender.  In  the  in- 

terior of  the  arctic  Island  of  Kolgujew  it  is  very  rare,  and  has  glabrous  leaves. 
I  am  doubtful  about  the  specific  distinctness  of  this  plant.   It  closely 

Wahl 

resembles  V.  palustris  ;  and  A.  Gray  keeps  it  distinct,  but  his  differential 
appear  very  trifling.  In  « Elora  Bor.-Am.'  the  flowers  of  the  two  are  said  to  present 
"the  most  perfect  agreement."  In  « Bot.  Beechey's  Voy.,'  V.  blanda  is  said  to  inhabit 
Kotzebue's  Sound ;  and  Ledebour,  who  has  seen  specimens,  retains  it  with  a  query, and  says  that,  though  allied  to  V.  palustris  and  epipsila,  it  differs  in  habit,  smaller 
flowers,  and  approximate  nodes  of  the  root.  Seemann  does  not  include  it  in  his  Elora 
of  Western  Eskimo-land.  The  blanda  is  said  to  be  fragrant.  V.  uliginosa,  Schrad., 
is  another  species  which  is  so  excessively  close  to  palmtris  as  to  be  with  difficulty distinguishable. 

microeeras,  Rupr.,  is  founded  on  a  solitary  specimen  from  the  shores  of  Kolgujew 
Island ;  its  author  says  of  it,  "  facies  tota  V.  palmtris,  sed  folia  margine  et  paghia 
superiore  (non  inferiore)  pubescentia ;  sepala  linearia,  acuta,  margine  rigide  ciliata, serrata. 

j> 

L.     The  various  forms  and  near  allies  of  this  plant  are  sources  of  infinite 
diversity  of  opinion  amongst  botanists;  added  to  which,  reeardine  canina  and is  a 

group  designated  Sylvestres  by  Eries,  they  seem  to  inosculate  in  many  points  with 
another  and  different  one,  the  Pratenses,  Eries.  Thus  it  is  not  difficult  to  unite  canina  with 
Buppii  and  staynina,  through  the  forms  of  what  is  often  called  lactea.    Watson  has  soni< 
excellent  remarks  on  these  forms;  he  includes  lactea,  Sm.,  under flavicornis,  and  keeps  it 
doubtfully  distinct  from  canina.     Eries  considers  montana,  L.,  a  distinct  variety  only  of 

and  gives  all  Lapland  as  the  habitat  for  both,  wher 

and  sylvatica 
though  also  Lapponian,  are  more  local :   in  his  '  Novitije '  he  makes  sylvestris,  Lam 
variety  of  canina,  as  does  De  Gingins  in  DeCandolle's  ■  Prodromus.'    Koch  makes  both 
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Euppii  and  montana  varieties  of  canina.     Babington,  in  Henfrey's  *  Bot.  Gazette,'  1850, 
p.  141,  roughly  discriminates  three  British  forms: — sylvatica,  Fr.,  'Herb. Norm/  {canina 
/3,  Fries,  Novit.  272;  sylvestris,  Koch,  non  Lam.);  canina,  Linn,  (sylcestris,  Lam.),  with 
a  var.  /3  including  lactea,  Sm. ;  and  stagnina,  Kit.  {per  sic  arfolia ,  Fr. ;  lactea,  Reich.),  which 
I  do  not  find  quoted  in  any  Arctic  Flora,  and  so  have  not  entered  in  my  list  of  names. 

V.  arenaria,  DC,  is  very  closely  allied  to  ca nina ;  and  though  distinct  in  appearance,  il 
is  difficult  to  find  any  good  characters.     Bentham  quotes  both  lactea  and  syhatica 
as  varieties  under  canina. ■ 

V.  Muhlenbergii,  Torrey  (Muhlenbergiana,  Ging.).  Torrey  and  Gray  remark  how  very 

near  this  is  to  canina ;  and  in  the '  Flora  Boreali- Americana '  the  difficulty  of  pointing 
out  diagnostic  characters  is  admitted;  it  is,  however,  kept  up  by  all  authors,  and  is 
no  doubt  a  permanently  but  slightly  altered  form.     It  is  found  in  Greenland. 

V.  bicolor,  Pursh,  is  regarded  by  the  American  botanists  as  a  variety  of  artensis,  DC, 
itself  a  form  of  V.  tricolor;  to  me  it  appears  to  be  a  permanently  distinct  plant,  though 

■
a
 

but  feeble  diagnostic  characters.     Both  tricolor  and  arvensis  are  Arctic  Europ 

and  Siberian ;  but  bicolor  alone  is  American,  and  found  only  to  the  eastward  of  the  llocky 
Mountains. 

Dianthus  repens,  Willd.  This,  which  is  not  Scandinavian,  appears  to  me  nothing  but 

an  arctic  form  of  alpina,  L.     Both  are  arctic. 

D.  dentosus,  Fisch.,  appears  the  same  with  D.  Segnieri,  Vill.,  or  so  nearly  allied  t lint  it 

is  difficult  to  distinguish  them.     Neither  are  natives  of  Scandinavia . 

Silene  inflata,  L.,  and  S.  maritima,  L.  I  have  kept  these  forms  apart,  though  they  arc 

united  by  many  authors  (Bentham  included).  In  the  arctic  regions  they  are  distinguish- 
able. S.  maritima  has  not  been  found  on  the  Pacific  coasts,  though  S.  inflata  occurs  in 

N.  E.  Asia  ?  Watson  observes  that,  on  the  coast  of  Britain,  some  forms  of  maritima 

become  so  very  like  those  of  inflata  as  to  be  hardly  distinguishable. 

if.  paucifolia,  Ledeb.,  from  the  shores  of  the  Arctic  Ocean,  is  unknown  to  me ;  it  is  a 

plant  of  Pallas,  and  evidently  very  near,  if  not  identical  with  8.  inflata. 

Lychnis  apetala,  L.  I  have  no  hesitation  in  saying  that  no  satisfactory  limits  can  b< 

assigned  to  the  six  forms  ranged  under  this  name.  In  the  Himalaya,  where  it  is  abundant 

at  great  elevations  {macrorhiza  and  cuneifolia,  Boyle),  I  have  observed  it  to  be  singularly 

variable  in  most  or  all  of  those  characters  which  have  been  employed  to  separate  its  forms 

in  other  countries.  Durand  (Kane's  Voyage,  Appendix)  finds  the  characters  of  paucifbra 

Fisch.,  and  imiflora,  Led.,  to  be  present  in  Greenland  specimens.  Fries  keeps  apetala  and 

"ffinis  distinct,  the  former  being  found  throughout  Lapland,  the  latter  rare ;  he  distin- 

guishes affinis  by  its  flowers,  erect  at  period  of  expansion,  and  obovate  angular  (not  reni- form)  seeds. 

L.  sylvestris,  Schkr.,  is  doica  a  of  Linnaeus,  and  diurna,  Sibth.  L.  pratensis,  Spr.,  is 

dioica  |3,  L.,  and  vespertina,  Sibth.     Bentham  keeps  them  distinct. 

Sagixa  ccespitosa,  3.  Vahl,  is  Arenaria  caspitosa,  Fl.  Dan.  2289,  according  to  Lange. 

S.  intermedia,  Fenzl  in  Rupr.  Flor.  Samojed.,  is  the  same  with  nivalis,  Fr. 

&  saxatilis,  Wimni.,  is  the  same  with Zmnai,  Presl,  and  approaches  very  closely  both 
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to  S.  nivalis  and  procumbens.     Bentham  unites  with  it  S.  subulata,  Wimm.  (procumbens 

ft  L.). 

Arenakia  nardifolia,  Led.  This  and  A.  formosa  are  considered  varieties  of  one  by 

Fenzl  (Led.  Fl.  Ross.).  Torrey  and  Gray  remark  that  the  Arctic  American  plant  figured 

in  '  Flor.  Bor.-Am.'  does  not  accord  well  with  Ledebour's.  To  me  they  appear  both  to 
resemble  very  closely  A.  lychnidea,  M.  Bieb,  a  Caucasian  species ;  but  very  large  suites 

of  all  these  and  their  cognate  species  are  required  to  arrive  at  any  conclusion  as  to  their 

limits.    All  the  North  Asiatic  and  American  Alsinew  are  in  a  most  unsatisfactory  state. 

A.  Lapponica,  Spr.,  is  reduced  to  A.  uligmosa,  by  Fenzl  in  eFlor.  Boss.,'  and  both  to 
Alsine  stricta,  Wahl. 

A.  Bossii,  Br.  This,  which  I  find  often  confounded  with  rubella  in  Arctic  Herbaria, 

may  prove  to  be  a  polar  state  of  A.  uliginosa,  Schl. ;  it  has  been  found  in  very  high  lati- 
tudes only. 

A.  stricta,  Mich.,  is  A.  {Alsine)  Michauxii,  Fenzl,  according  to  A.  Gray  (Bot.  N.  U. 
States) . 

A.  vema,  L.  Under  this  name  I  have  grouped  four  others,  which  represent  as  many 

arctic  forms  of  this  protean  plant,  and  have  all  been  reduced  to  it  by  Fenzl  and  other 

writers.  Thus  hirta  and  propinqua  both  come  under  lusus  1.  of  Fenzl's  var.  ft  hirta ; 
rubella  and  quadrivalvis  under  var.  0.  glacialis.  Fries,  however,  distinguishes  rubella 

specifically  from  verna  by  its  habit,  and  rugulose,  not  granulate  seeds.  A.  Giesekii, 
Horn.  (Flor.  Dan.  1518),  is  rubella  y  of  Lange. 

A.  Pumilio,  Br.,  is  reduced  to  arctica,  Stev.,  ft  by  Torrey  and  Gray ;  but  if  correctly,  I 

do  not  see  how  arctica  is  to  be  kept  distinct  from  biflora,  "Wahl.  Ledebour's  arctica  is  in- 
deed referred  to  biflora  by  Fenzl.  According  to  Fenzl's  descriptions  (which  do  not  however 

contrast),  arctica  is  distinguished  by  the  broader  petals  (sometimes  narrower  by  deformity), 

and  seeds  "  lsevissimis  fuscis,"  in  opposition  to  "  levissime  rugulosis."  But  I  find  the 
seeds  of  the  Lapland  plant  to  be  undistinguishable  under  any  magnifying  power  from 

those  of  the  American ;  and  the  petals  are,  as  Fenzl's  description  states,  excessively 
variable  in  both.1 

A.  Norvegica,  Gunn.  Fries,  who  includes  this  under  A.  ciliata  as  a  variety,  or,  perhaps, 

distinct  species,  assigns  it  a  rather  different  range,  ciliata  being  found  in  Lapland  and  N. 

Finland  only ;  Norvegica  in  N.  Norway  and  S.  Lapland.  A.  ciliata  alone  is  found  in 

Arctic  Russia,  according  to  Ledebour's  *  Flora;'  but  neither  appear  in  Ruprecht's  'Samoied 

Flora.'  Watson  considers  their  distinctness  to  be  questionable ;  and  Bentham  unites  them. 
A.  Groenlandica,  Spr.  This  has  been  found  in  Arctic  Greenland  by  Kane's  Expedition 

only,  which  brought  it  from  Upernavik,  lat.  73°  N. 

Honkeseja  peploides,  Ehr.  A  doubtful  native  of  Lapland  according  to  Fries,  who 
indicates  a  subspecies  (oblongifolia,  Torr.  &  Gray)  as  inhabiting  that  country. 

Stellaria  crispa,  Cham.  Fenzl  says  of  this,  "  A  S.  boreali  vix  distincta,  facile  tamen 

distinguenda."  I  am  at  a  loss  to  distinguish  it,  either  by  specimens  or  book  characters. 
According  to  Fries,  borealis  is  rare  in  Lapland,  but  its  var.  calycantha  is  common  through- 

out that  country.    Planchon,  who  has  studied  the  genus  very  carefully,  points  out  (Herb. 
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Hook.)  that  the  borealisy  of  'PL  Bor.-Am.'  is  the  same  with  gracilis,  Rich.,  I.  en  and  l 
plant  of  Drummond's,  called  Larbrea  aquatica,  and  further  that  all  are  referable  to  S. umbellata,  Turc. 

S.  longipes,  Goldie.  Of  the  plants  brought  under  this  name,  S.  lata,  Ilicli.,  and  Edward. 

sii,  Br.,  are  all  but  universally  considered  to  be  identical  or  st  riles.  Of  Bunge's  S.  peduncu- 
laris  being  the  same,  there  can  I  think  be  little  question.  Of  S.  hebecahjx,  Fenzl,  and 
ciliatosepala,  Trautv.,  I  have  seen  no  authentic  specimens ;  but,  judging  from  the  drawings 
and  descriptions,  and  from  specimens  in  the  Herbarium  from  Labrador,  displaying  similar 
characters,  I  have  no  doubt  of  these  also  being  mere  varieties.  Fenzl  says  that  hebecaly.r 
is  intermediate  between  a  variety  of  longipes  and  Dalutrica  /3.  Planchon  (in  Herb.  Hook.) 
refers  Dahurica  to  longipes  doubtfully ;  and  Turczaninoff  (fid.  Rupr.  FJL  Sam.)  regards 
Dahuricafi  2  of  Fenzl  as  the  same  with  glanca,  L.  The  smooth  testa  of  the  seed,  how- 

ever, distinguishes  all  the  forms  of  longipes.  Durand  (Kane's  Voy.)  refers  S.  stricta, 
Rich.,  to  longipes  /3.  minor  and  B.  lata.  Planchon  (Herb.  Hook.)  further  refers  S.  imbri- 
cata,  Bunge,  alpestris,  Turc,  and  Fischeriana,  Ser.,  to  longipes,  and,  I  think,  rightly. 

The  S.  glauca  of  Greenland  (LyalTs  plants,  nob.  in  Linn.  Journ.  vol.  i.  p.  116)  is  a  state 
of  this  plant. 

S.  longlfolia,  Fries.  A  very  confusing  plant,  whether  as  regards  its  synonymy  or 

limits.  I  am  quite  unable  to  distinguish  the  European  from  the  American  form; 

both  have  a  smooth  testa,  and  seeds  otherwise  identical.  Fries  distinguishes  them ; 

and  Koch  («  Synops.'  131)  says  that  longifolia,  Muhl.,  is  most  certainly  distinct,  but  gives 
no  characters. 

S.  alpestris  is  regarded  by  Fries  as  a  variety,  and  perhaps  a  distinct  species ;  it  ap- 

proaches states  of  uliginosa  in  many  characters ;  but  the  seeds  are  always  smooth. 

Lepigontjm  salinum,  Fr.  This  should  perhaps  be  regarded  as  a  member  of  an  aggregate 

species  including  L.  marinum,  Wahl.,  of  which  Babington  considers  it  a  variety,  and 

rubrum,  Wahl.,  plants  which  in  their  extreme  forms  differ  widely,  but  seem  united  by 

innumerable  variations  ;  Bentham  unites  them. 

Cerastium  Msclierianavn ,  Ser.  Buprecht  includes  a  plant  of  this  name,  in  *  Herb. 

Chamisso,'  under  mdgatum,  and  further  doubts  the  possibility  of  distinguishing  it  from 

arctic  forms  of  C.  arvense.  Fenzl  (in  *  Led.  Fl.  Ross.')  reduces  both  this  and  Beeringia- 

num  to  vulgatum.  Torrey  and  Gray,  and,  following  these,  Durand,  refer  lischerianum  to 

alpinum,  and  keep  Beeringianwm  distinct,  but  next  to  it  in  order. 

C.  arvense,  L.  Ruprecht  gives  the  only  arctic  habitat  for  this,  viz.  the  extreme  forest- 

limit  in  Samoiedland,  but  he  gives  its  var.  /3  {arvense,  incamm,  Led.)  as  abundant  in 

sandy  places  on  the  arctic  Island  of  Kolgujew. 

Folygala  vulgaris,  L.  I  hesitated  long  whether  to  amalgamate  the  distribution  of 

this  with  the  Siberian  P.  comosa,  but  have  refrained. 

Astragalus  polaris,  Benth. ;  glaber  v,  parce  pubescens,  caule  breviter  diffuso,  stipulis 

postice  concretis,  foliolis  11-15  ovatis  oblongisve  returns  v.  emarginato-bifidis,  pedun- 

culis  folio  subaBqualibus  apice  1-4-floris,  calycis  dentibus  tubo  paullo  brevioribus, 

corolla  calyce  subtriplo  longiore,  carina  alis  vexilloque  breviore,  legumine  subsessili VOL.  XXIII. 2 
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inflato  membranaceo  nigro-piloso  calyce  3-4-plo  longiore,  sutura  carinali  haud  in- 
trusa. — G.  B. 

Hab.  Eschscholtz  Bay,  in  Kotzebue's  Sound,  Seemann. 

In  many  respects  similar,  especially  in  habit,  stipules,  and  form,  to  A.  alpinus,  L.,  but 

always  more  glabrous,  with  more  deeply  emarginate  or  almost  bilobed  leaflets,  fewer 

flowers,  longer  calyx,  narrower  petals,  shorter  keel,  almost  sessile  ovary,  and  widely  dif- 
ferent pod,  which  is  broadly  linear  oblong,  not  pendent,  inflated,  fully  an  inch  long,  and 

rounded  at  the  ends. 

The  introduction  of  a  perfectly  new  and  distinct  arctic  plant  into  the  supplementary 

observations  appended  to  this  paper  requires  some  notice  here.  I  am  indebted  for  it  to 
to  Dr.  Seemann,  who  pointed  it  out  to  me,  on  his  return  from  the  Fiji  Islands  (after  the 

first  part  of  this  paper  was  printed),  as  a  plant  omitted  in  his  Botany  of  the  '  Voyage 

of  the  Herald,'  and  as  that  alluded  to  by  him  as  Oxytropis  polaris  in  the  narrative 
of  that  voyage.  It  is  so  like  Astragalus  alpinus,  that  it  had  been  mixed  with  specimens 
of  that  plant,  which  is  abundant  throughout  Eskimo-land.  I  have  sought  in  vain, 
through  a  very  large  suite  of  specimens  of  A.  alpinus  and  oroboides  (which  it  also  in 
many  respects  resembles),  for  another  specimen  of  polaris ;  it  must  therefore  at  present 

be  considered  as  an  addition  (eighth)  to  the  small  list  of  peculiarly  arctic  plants  men- 
tioned at  p.  258,  and  the  sixth  to  the  species  peculiar  to  Arctic  N.  W.  America  enume- 

rated at  p.  267. 

Oxytropis  campestris,  DC.  Many  names  are  included  under  this*  which  represent 
species,  varieties,  and  synonyms  in  the  opinions  of  different  authors.  Of  these,  0.  borealis, 
DO,  is  referred  (with  O.  sordida)  to  campestris  by  Ledebour.  Of  O.  Middendorffii,  Trautv., 

I  have  seen  no  authentic  specimens ;  but  Trautvetter's  plate  appears  to  identify  it  with 
a  not  uncommon  form  of  the  same  plant. 

O.  sordida,  Pers.  The  plant  of  Pries,  <  Herb.  Normale,'  is  undoubtedly  referable  to 
campestris ;  Ruprecht  (Flor.  Samojed.)  goes  at  length  into  its  characters,  describes  it  as 

O.  campestris Led.,  from  the  Gulf  of  St.  Lawrence.     This  latter 
Ruprecht  refers  to  borealis,  DC,  which  differs  from 

a 

the  glandular cose  parts,  and  calyx  covered  densely  with  black  hairs," — all  very  inconstant  characters 
in  arctic  specimens.  Nyman  and  Fries  put  O.  sordida  under  campestris.  Koch  and 
Ledebour  both  regard  it  as  a  variety,  j3.  sordida. 

O.  polaris,  Seem.,  alluded  to  (but  not  described)  in  Seemann's  «  Narrative  of  the 

Voyage  of  the  Herald,'  is  founded  in  error.     See  Astragalus  polaris,  supra. 
O.  arctica,  Br.  Ruprecht  appears  to  refer  the  Arctic  Siberian  and  Kotzebue  Sound 

plant  of  this  name  to  O.  sordida.  Ledebour  refers  Brown's  arctica  of  Arctic  America  to 

a  form  of  Uralensis.  Torrey  and  Gray  follow  *  Flora  Boreali- Americana,'  in  keeping  it 
distinct,  with  the  observation  that  it  probably  does  not  differ  from  Uralensis. 

O.  nigrescens,  Fisch.  This  is  certainly  a  very  distinct  and  remarkable  form ;  but  I  much 
doubt  its  permanent  distinctness  from  O.  Uralensis.  In  the  '  Flora  Boreali- Americana '  it 
is  regarded  as  probably  very  nearly  allied  to  arctica  {Uralensis). 

SpiRiEA  chamadrifolia,  L.    The  only  apparently  Arctic  European  habitat  which  I  find 



DR.  HOOKER  ON  THE  DISTRIBUTION  OF  ARCTIC  PLANTS.  325 

recorded  for  this  plant  is  the  River  Kolva  in  Samoiedland ;  but,  the  precise  spot  not  being 
indicated  by  Ruprecht,  it  may  not  cross  the  arctic  circle.  Though  a  high  northern  spe- cies, it  is  not  Scandinavian. 

Dryas  integrifolia,  Vahl,  was  originally  considered  a  variety  by  Chamisso  and  Schlech- 
tendal,  but  is  kept  distinct  in  '  Flora  Boreali- Americana,'  by  Torrey  and  Gray,  and  Asa 
Gray.  I  have,  however,  vainly  endeavoured  to  find  any  satisfactory  characters  for  it ; 
the  only  one  of  any  consequence,  derived  from  the  outline,  &c.  of  the  leaf,  is  not  only 

most  inconstant,  but  presents  every  transition  to  D.  octopetala.  '  As,  however,  the  most 
narrow-  and  entire-leaved  forms  have  been  found  only  in  the  extreme  north,  no  doubt 
due  to  excessive  cold,  the  occurrence  of  integrifotia  on  the  White  Mountains  would,  if 
confirmed,  be  a  curious  proof  of  the  permanence  in  a  local  variety  of  the  most  variable 
of  all  characters — the  development  of  the  leaf.  Peck  is  (according  to  Pursh)  the 
authority  for  the  United  States  locality,  which  wants  confirmation. 

Gettm  strictum,  Ait.  This,  though  kept  as  a  distinct  species  by  Torrey  and  Gray  and 
all  authors,  appears  to  differ  from  G.  urbanum  only  in  its  stout  form,  and  petals  longer 
than  the  calyx;  it  is  described  by  American  authors  as  an  extremely  variable  plant- 
There  are  other  species  that  might  equally  well  be  included ;  but  the  whole  genus  %  ants 
working  up. 

Sieversia  humilis,  Br.  This  is  scarcely  worthy  of  ranking  as  a  variety  of  S.  Bossii,  to 
which  it  is  reduced  by  Ledebour  and  Torrey  and  Gray. 

Rubtts  propinquus,  Richardson,  is  B.  arcticus  y  of  Torrey  and  Gray,  distinguished  by 
having  flagelliform  stems. 

B.  acaulis,  Mich.,  is  B.  arcticus  /3,  Torrey  and  Gray,  and  B.  pistillahts,  Smith. 

B.  castoreus,  Lsest.  Pries  keeps  this  distinct  from  arcticus,  both  being  Lapponian. 

See  many  excellent  remarks  on  all  these  species  in  his  « Summa  Veg.  Scand.'  p.  169 
Wahlberg  makes  this  a  bastard  between  arcticus  and  saxatilis,  occurring  under  two  forms. 

B.  trijlorus,  Hook.  This  Pries  regards  as  a  hybrid  between  saxatilis  and  castoreus,  if 

I  understand  aright  his  system  of  symbols  and  nomenclature.  Torrey  and  Gray  regard 

it  as  a  distinct  species,  as  does  Asa  Gray.     Michaux  and  Seringe  both  ranked  it  as  a  variety 
of  StaVf/fiJio 

As  castoreus  and  the  European  form  of  saxatilis  are  not  found  together 

the  American  continent,  Pries' s  view  of  triflorus  being  a  hybrid  seems  untenable 

Potentilla  Pennsylvania,  L.  Spain  is  the  only  European  habitat  for  this  plant.  P. 

rubricaulis,  Lehm.,  does  not  seem  to  differ  at  aU  from  sericea,  L.  Torrey  and  Gray  indi- 

cate numerous  varieties  of  sericea,  but  keep  Pennsylvania  a  distinct  species.  When 

studying  the  Himalayan  forms  of  Potentilla,  I  found  it  impossible  to  draw  any  line  between 

the  following  varieties  of  sericea,  viz.  Soongarica,  Bge.,  conferta,  Bge.,  multicaulis,  Bge., 

nolosericea,  Nutt,  multifida,  L.,  Pennsylvania  j3.  strigosa,  and  y.  bipinnatrftda,  T.  and  G. ; 

^d  it  further  appeared  to  me  that  P.  sericea  was  connected  with  nivea  by  numerous 
inosculating  forms. 

P.  nivea,  L.  I  have  (under  sericea)  stated  the  difficulty  of  discriminating  between  this 

and  sericea.     The  names  included  under  it  represent  varieties,  subspecies,  or  species, 2x2 
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according  to  the  different  views  of  botanists.  Thus  P.  Vahliana,  L.,  is  the  nivea  var.  j 

of  Torrey  and  Gray,  and  includes  Jamesoniana,  Grev.  P.  pulchetta,  Br.,  is  a  very  arctic 

form,  and  according  to  Brown  is  Greville's  sericea,  L.,  between  which  plant  and  nivea  it 

appears  quite  intermediate ;  all  depends  upon  what  arbitrary  character  is  assumed  to  be 

the  diagnostic  one. 

P.  Keilhauii,  Sommf.  Of  this  I  know  nothing ;  Nyman  doubtfully  refers  the  Spitz- 

bergen  plant  of  this  name  to  Brown's  pulchella.  P.  frigida  ?  Grev.,  is  referred  here  by 

Brown,  and  by  Torrey  and  Gray  under  Vahliana,  L.,  /3,  which  is  also  the  P.  Groenlandica, 

Br.,  of  the  same  authors. 

P.  frigida,  Vill.  I  am  quite  puzzled  with  this.  Arctic  American  and  Greenland  speci- 

mens seem  to  connect  P.  minima,  Hall.  {Brauniana,  Hoppe),  glacialis,  Hall.,  and  nana, 

Lehm.  The  United  States  plant,  found  only  on  the  White  Mountains  (P.  Robbinsiana, 

Oakes),  is  referred  to  minima  |3  by  Torrey  and  Gray,  and  afterwards  to  frigida,  Vill.,  by 

Gray,  who  observes  that  the  European  minima  is  probably  a  variety.  The  Danish  au- 

thorities refer  the  Greenland  and  Labrador  plant  to  P.  emarginata,  Pursh  {nana,  Lehm.), 

whilst  both  Asa  Gray  and  Durand  refer  it  to  frigida,  Vill.  I  cannot  help  suspectin 

that  P.  elegans,  C.  &  S.,  of  Eastern  Siberia,  is  the  same  thing,  and  that  all  will  be 

found  to  inosculate  with  the  varieties  or  forms  of  P.  verna.  I  have  confirmed  Torrey 

and  Gray's  conjecture  regarding  nana,  Lehm.,  being  the  same  with  emarginata,  Pursh. 

P.  verna,  L.  Under  this,  as  one  collective  species  or  group  of  subspecies  and  varieties, 

I  have  introduced  five  North  European  arctic  and  alpine  plants,  whose  forms  inosculate 

perplexingly.  The  typical  P.  verna  is  not  Lapponian,  according  to  Eries ;  and  none  of  its 

included  forms  occur  anywhere  in  N.E.  America,  except  Labrador  and  Greenland  (as- 

suming that  biflora  is  distinct  as  a  species).  P.  aurea,  L.,  is  distinguished  by  Koch  by 

its  leaves  silvery  beneath ;  the  aurea  of  Smith  he  refers  to  alpestris,  Hall.  I  find  this 

character  to  be  very  variable.  P.  crocea,  Schl.,  is  referred  by  Koch  to  a  variety  of  alpestris ; 

he  has,  however,  a  var.  crocea  of  verna.  P.  maculata,  Lehm.,  is,  together  with  aurea 

and  crocea,  referred  to  Salisburgensis  by  Torrey  and  Gray. — P.  Salisburgensis,  Hsenke,  is 

regarded  by  Koch  as  a  synonym  of  alpestris.  Ruprecht,  who  observes  that  Salisburgensis 

is  found  throughout  the  arctic  Island  of  Kolgujew,  says  that  it  is  the  same  with  verna,  L-, 

genuina."    P.  alpestris,  1 L all . :  this,  which  is  a  much  larger-flowered  plant  than  the 

c< 

ordinary  verna,  and  otherwise  different  in  habit,  is  kept  distinct  by  Eries.  Koch  also 

distinguishes  it  from  verna  by  its  habit  and  ovate  stipules,  and  from  aurea  by  the  leaves 

not  silvery  beneath.  Bentham  regards  both  aurea  and  alpestris  as  luxuriant  forms  of 

verna.  Watson  suggests  that  the  distribution  of  verna,  alpestris,  and  Salisburgensis 
should  be  treated  in  Great  Britain  as  that  of  one  plant. 

Eragaria  vesca,  L.  I  have  adopted  the  conclusions  of  J.  Gay  (Ann.  Sc.  Nat.  ser.  4. 
vol.  viii.  p.  196)  for  the  distribution  of  this  plant,  but  very  much  suspect  that  it  would 
have  been  more  consistent  to  have  (for  distributional  purposes)  included  that  of  cottina, 
Ehr.,  canadensis,  Mich.,  and  Chilensis,  Ehr.,  under  it. 

Sanguisoeba  officinalis,  L.  The  four  species  brought  under  this  vary  very  much ;  and  I 

doubt  if  the  majority  will  ever  rank  above  local  or  permanent  varieties.  S.  officinalis  itselt  is 
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European,  Caucasian,  and  Siberian.  S.  media,  L.,  which  is  reduced  by  Torrey  and  Gray  to 
a  var.  of  Canadensis,  L.,  is  N.W.  American.  S.  Canadensis,  L.,  is  not  found  anywhere 

in  Canada,  though  a  native  of  both  N.E.  and  N.W.  America ;  it  differs  from  officinalis  in 

the  long  stamens  and  narrower  spikes.  S.  tenuifolia,  Eisch.,  is  N.E.  Asian,  and  con- 

sidered  by  Asa  Gray  (Bot.  of  Japan,  p.  387)  as  hardly  more  than  a  variety  of  Canadensis. 

So  much  for  the  local  distribution  of  the  common  forms ;  the  only  other  is  S.  polygama, 

Nylander,  a  species  retained  by  Eries,  with  East  Lapland  as  its  only  Scandinavian 
habitat. 

Rosa  majalis,  Herm.     This  is  B.  cinnamomea  |3,  Torrey  &  Gray,  which  Ledebour  and 
Koch  do  not  even  rank  as  a  variety. 

B.  blanda,  Ait.  This  is  also  B.  Woodsii,  Borr.,  of  «  Elor.  Bor.-Am.'  according  to  Torrey 
and  Gray.  Eries  does  not  include  it  in  his  Lapland  column.  B.  acicularis,  Ldndl.  (non 

DC),  is  referred  by  Ledebour  to  alpina,  L.,  and  appears  to  be  the  same  with  B.  Gmel'nti, 
a  common  Siberian  plant.  I  do  not  see  how  it  is  to  be  distinguished  from  blanda.  B. 

Carelica,  E. :  Ruprecht  (Elor.  Sam.  p.  33)  reduces  this  to  a  var.  of  B.  acicularis,  as  do 

Meyen  (see  Nylander,  Dist.  Plant.  Eenn.  p.  86)  and  Trautvetter  (Elor.  Boganid.).  B. 

fraxinifola,  Lindl.  (and  Seringe),  is  referred  to  blanda  in  '  Flora  Boreali-Amcricana '  and 
by  Torrey  and  Gray. 

B.  villosa,  L.,  tomentosa,  Sm.     Bentham  adds  to  this  B.  mollis,  E.  Bot. 

B.  canina,  L.,  is,  according  to  Ledebour,  found  in  Arctic  Lapland;  but  I  find  no 

Scandinavian  authority  for  it,  and  have  not  included  it. 

Pvrus  Aucuparia,  L.  This,  and  the  two  plants  brought  under  it,  are  species,  subspecies, 

or  local  forms,  according  to  the  value  assigned  to  those  terms.  It  is  remarkable  that 

the  Greenland  one  is  nearer  the  American  form  than  the  European.  P.  Americana  was 

Aucuparia  /3  of  Michaux.  The  true  P.  Aucuparia  is,  however,  a  native  of  both  continents, 

having  been  found  at  Lake  Winnipeg  by  Bourgeau,  and  in  Siberia,  lat.  64°  (Trautv.  Elora Jenissei). 

Puntjs  Padus,  L.  I  almost  think  that  I  should  consistently  have  added  P.  serotina,  D
C, 

of  North  of  America,  to  this. 

Amelanchier  alnifolia,  Nutt.  Torrey  and  Gray  reduce  all  the  Am
erican  Amelanchiers 

to  Canadensis,  of  which  this  is  their  var.  $ ;  it  is  found  on  both  sides
  of  the  Rocky 

^Mountains. 

Epilobium  alsinifolwm,  Vill.     Watson  regards  this  as  possibly  a^
  luxuriant  form  of 

alpinum,  adding  that  intermediate  forms  may  be  assigned  to  either 

that  mountain  forms  of  E.  tetragomim  occasionally  pass  for  it.  Bentham
  keeps  it  distinct 

Koch,  Torrey  and  Grav,  and  Asa  Gray  make  it  the  same  with  origan
ifohum. 

E.  Homemanni,  Reich.  This  is  alpinum  j3  of  'Elora  Bor.-Am.,'  and
  y  of  Torrey  and  Gray 

Ledebour  keeps  it  distinct.  T 

E.  origanifolium,  Lam.     This  is  E.  alpinum  y  of  Torrey  and  Gra
y  and  Asa  Gray ;  -Le 

debour  keeps  it  distinct,  as  does  Eries,  who  gives  Lapland  as  habitat  for
  both 

he  also 

Ander 

distinguishes  these  and  'line are  by  the  seeds,  which,  not  being  perfect
ed  in  the  majority  of 
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specimens  from  arctic  habitats,  are  to  me  unavailable  characters ;  Koch  also  keeps  them 
distinct,  and  characterizes  them  by  their  leaves. 

E.  linear  e,  Muhl.  Pries  keeps  this  distinct  from  palustre,  L,  both  being  found  in 

Lapland.  It  is  referred  to  palustre,  var.  j3,  in  the  *  Flora  Bor.-Am,'  in  Torrey  and  Gray's 
Flora,  and  in  Asa  Gray's  Manual. 

Callitriche  verna,  L.     I  have  treated  this  as  one  collective  species,  including  autum- 

nalis,  following  Bentham' s  idea.     Fries  keeps  this  and  autumnalis,  L,  distinct,  giving 
Lapland  as  a  habitat  for  both.     Bentham  unites  them.     A.  Gray  and  most  authors  keep 
them  distinct. 

Myriophylltjm  spicatum,  L.,  is  not  Lapponian  according  to  Fries,  though  Lapland  and 
Asiatic  Russia  are  given  as  habitats  by  Ledebour. 

IIipptjris  montana,  Led.  I  have  not  seen  this  plant,  which,  judging  from  Ledebour's 
description,  would  appear  undoubtedly  to  be  only  a  starved  state  of  S.  vulgaris.  S.  ma- 

ritlma,  Hellen,  is  reduced  by  "Wahlenberg,  Fries,  and  Koch  to  a  variety  of  vulgaris ;  on 
the  other  hand,  it  is  retained  as  a  species  by  Brown,  Ruprecht,  ■  Flor.  Bor.-Am.,'  and 
Torrey  and  Gray.     Both  this  and  vulgaris  are  arctic. 

Ceratophyllum.  Owing  chiefly  to  imperfect  materials,  I  am  obliged  to  treat  Cerato- 
phyllum  as  consisting  of  one  collective  species.  The  specimens  I  have  examined  do  not 
present  such  definite  characters  in  the  fruit  as  the  descriptions  of  authors  would  seem  to 
imply.  Bentham  regards  submersum  and  demersum  as  forms  of  one ;  Torrey  and  Gray 
suggest  that  there  is  but  one  American  species ;  Fries,  Koch,  and  Watson  keep  these  two 
distinct.    Neither  of  them  are  Arctic  European  or  Asiatic,  though  found  in  Arctic America. 

Claytonia  lanceolata,  Pursh,  arctica,  Adams,  and  sarmentosa,  C.  A.  M.,  are  undoubt- 
edly trifling  varieties  of  one  plant,  neither  constant  inter  se  nor  as  to  locality. 

Montia  fontana,  L.  The  absence  of  this  cosmopolitan  plant  in  all  parts  of  Temperate 
America  east  of  the  Rocky  Mountains,  except  Labrador,  is  one  of  the  most  remarkable 
facts  in  botanical  geography.  Newfoundland  is  given  as  a  habitat  by  Le  Pylaie ;  but  this, 
hke  that  of  Calluna  vulgaris,  wants  confirmation.  M.  rivularis,  Gmel.,  is  reduced  to  a variety  by  Fries  and  Torrey  and  Gray. 

Sedtjm  elongatum,  Led.  I  do  not  know  this  plant  by  authentic  specimens.  Ledebour 
gives  it  as  a  doubtful  species,  confounded  with  S.  Rhodiola  by  Chamisso,  Hooker  and Arnott,  and  Torrey  and  Gray. 

S  euphorbioides,  Schl.  Of  this  I  know  nothing ;  according  to  Ledebour  it  is  pro- 
bably a  variety  of  the  Siberian  S.  algidum,  Led,  itself  very  near  to  quadrifidum,  Pall. 

Ribes  propinquum,  Richardson.  This  does  not  differ  from  B.  rubrum,  L.,  to  which  it 
is  reduced  as  var.  /3  by  Trautvetter  and  Meyer  in  »  Flora  Ochotsk.' 

Ciirysosplexiuii  tetmndrum,  Lund,  is  noticed  by  Fries  as  a  varietv  of  alternifolium, 
also  occurring  in  Lapland.     I  have  not  seen  authentic  specimens. 

Parkassia  obtusiflora,  Rupr.,  appears  nothing  but  a  smaU  specimen  of  palustris,  U 
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which  the  petals  are  often  as  short  and  of  the  same  shape  as  in  Ruprecht's  plant,  and 
s  cauline  leaf  wanting.     I  doubt  much  if  JP.  Kotzebaei  is  really  distinct. 

Saxifraga  Aizoon,  Jacq.  Koch,  Fries,  and  most  authors  keep  this  distinct  from  S. 

Cotyledon ;  but  I  must  own  that  I  cannot  satisfactorily  discriminate  their  forms  or  make 

them  tally  with  their  assigned  habitats,  and  am  thus  obliged  to  treat  them  as  one  plant. 

Both,  according  to  Fries,  grow  in  Lapland  and  Western  Europe  generally.  Cotyledon 

alone  is  stated  to  be  Icelandic ;  Aizoon,  which  alone  is  Greenlaudic,  Labrador,  and  Ts . 
American,  is  nowhere  stated  to  occur  in  the  Russian  dominions. 

S.  ccespitosa,  L.  It  is  not  my  purpose  to  enter  into  the  disputed  question  of  the  limits 

of  the  members  of  this  aggregate  collective  species.  I  have  repeatedly  examined  all,  and 

found  innumerable  grades  connecting  the  most  dissimilar,  such  as  exarata  and  zileni- 
tra.  Almost  all  are  high  arctic.  S,  unifora  is  the  same  as  venosa,  and  is  referred  by 

Torrey  and  Gray  to  ccespitosa,  to  which  S.  Gramlaudica  is  reduced  by  almost  all  authors. 

S.  exarata,  Vill.,  is  kept  distinct  in  'Flor.  Bor.-Am.'  (with  an  appended  observation 
regarding  the  difficulty  of  distinguishing  it),  as  also  by  Torrey  and  Gray,  Ledebour,  and 
most  authors.     S.  muscoides,  Wulff.,  is  the  common  Middle  and  S.  European  form. 

i 
S.  silemflora  is  confined  to  Arctic  America;  and  JfagelUmiea,  in  a  form  identical  a\ it 

exarata,  does  not  extend  in  S.  America  north  of  Peru. 

S.  controversy  Sternb.,  which,  according  to  most  authors,  is  a  synonym  of  adscendens, 

has  been  found  on  the  Rocky  Mountains  by  Bourgeau  and  Hector  during  Palliser's  Expe- 
dition, but  nowhere  else  in  Continental  America. 

S.  exilis,  DC.  This,  as  suggested  in  *  Elor.  Bor.-Am.,'  is,  so  far  as  may  be  judged  by 

specimens  tallying  with  the  description,  certainly  only  a  weedy  state  of  cernua. 

S.  bulbifera,  L.  Koch  distinguishes  this  from  granulata  by  its  leafy  cyme  and  other 

characters  that  appear  to  be  clearly  connected  with  its  being  a  bulbilliferous  condition  of 

&  granulata,  between  which  and  bulbifera  I  find  intermediate  grades.  Ledebour  and 

Fries  also  keep  it  distinct.     It  is  not  Arctic  Lapponian,  but  Russian. 

S.  hyperborea,  Br.,  is  referred  to  rivulark  /3  in  '  Flor.  Bor.-Am.'  and  by  Torrey  and  Gray ; 

it  is  often  a  starved  high-arctic  form,  but  not  a  permanent  or  well-marked  one ;  it  is  con- 
fined to  Arctic  America,  and  Greenland. 

S.  coriacea,  Adams.     This  appears  to  me,  from  the  description,  not  to  be  distinct  f
rom 

nivalis.     I  have  seen  no  authentically  named  specimens. 

S.  reflexa,  Hook.     This  is  certainly  only  Virgimensis,  of  which  several  
specimens  from 

the  Rocky  Mountains  precisely  accord  with  the  arctic. 

S.  hieraciifolia,  W.  &  K.,  though  Arctic  Russian,  fid.  Ledebour,  is  not  L
apponian, 

according  to  Fries. 

S.foliolosa,  Br.  This  is  a  monster,  as  pointed  out  by  Fries  {comosa),
  rather  than  a 

variety  proper,  the  foliaceous  cyme  and  bulbilli  being  produced  at
  the  expense  of  the 

inflorescence  proper.     Ledebour  reduces  it,  and  Rupreeht  notices  
its  transition  to  stella- ris,  L. 

S.propinqm,  Br.,  is  identified  with  Sirculus,  L.,  in  <  Flor.  Bor.-Am.'  a
nd  by  most  suc- 

ceeding authors. 
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S.  cestivalis,  Eisch.,  is  reduced  to  punctata  by  Ledebour. 

Conioselinum  Tataricum,  Eisch.,  and  Selinum  Gmelini,  De  Bray,  are  both  synonyms 

of  C.  Fischeri,  Wimin. 

Archangelica  Z^or«ta?,  Eries.  Wahlenberg  originally  regarded  this  as  a  variety,  and, 

I  think,  rightly,  its  characters  being  slight  and  of  relative  value  only.  Ledebour  doubts  its 

claims.     Eries,  who  keeps  it  distinct,  discusses  the  species  (Summa,  p.  181). 

A.  Norceglca,  Tabern.,  is  not  contained  in  Eries' s  «  Summa.'  Ruprecht  (Flor.  Samojed.) 

gives  it  as  the  Angelica  Archangelica  /3  of  Linnaeus,  and  adds  that  it  is  most  highly 
esteemed  as  an  article  of  food. 

A.  atropurpurea,  Hoffm.  This  is  the  "  Common  Archangelica  "  of  American  authors, 

which,  according  to  the  specimen  I  have  seen  and  descriptions  I  have  compared,  differs 

very  slightly  from  Angelica  Archangelica,  L.  The  Fhysolophium  saxatile,  Turcz.  {Casio- 

pleurum  [Fleurospermum,  Bong.]  Gmelini,  Led.  fid.  Elor.  Ochotsk.),  is,  as  far  as  I  can 

make  out  from  descriptions,  either  a  form  of  Archangelica  officinalis,  or  some  very  closely 

allied  plant  which  I  cannot  distinguish  from  its  forms. 

Athamanta  arctica,  Nym.,  is  Libanotis  arctica,  Rupr.,  a  plant  of  which  but  one  specimen 

is  known,  differing,  according  to  its  author,  from  condensata,  L.,  in  the  colour  of  the  flower 

only.  DeCandolle  reduces  condensata  to  a  var.  of  A.  Libanotis,  L. ;  and  A.  Sibirtca  is 
only  another  form  of  the  same  species. 

Heracleum  arcticum,  Rupr.  I  have  not  seen  this  plant,  which,  from  a  careful  compa- 
rison of  its  description  with  H.  Sibiricum,  I  take  to  be  an  arctic  state  of  that  plant. 

Pachypleurum  alplnum,  Led.,  is  the  same  with  Gaya  {Neogaya)  simplex,  Gaud. 

Bium  latifolium,  L.,  is  stated  by  Gunner  to  be  an  inhabitant  of  Tromsce  (Wahlenberg) ; 

but  I  do  not  find  so  northern  a  habitat  confirmed  by  Eries  or  Andersson,  and  so  have  not 
included  the  species. 

Viburnum  Opulus,  L.,  scarcely  reaches  the  arctic  circle  in  Lapland.  V.  Oxy  coccus,  Pursh, 
is  finally  identified  with  it  by  A.  Gray. 

Galium  uliginosum,  L.  Watson  remarks  that  states  of  this  are  frequently  confounded 
with  palustre  and  pusillum,  which  may  well  be  the  case  with  arctic  specimens. 

G.  trifidum.  L.  Ruprecht  calls  the  European  plant  /3.  Etiropceum,  and  indicates  some 

differences,  which  I  do  not  think  hold  in  the  extensive  suite  of  specimens  I  have  examined. 
G.  Claytoni  was  thought  to  be  distinct  in  '  Elor.  Bor.-Am.,'  but  is  reduced  by  Torrey  and 
Gray,  and  by  Ledebour. 

G.  infestum,  W.  K.  Eries  considers  this  to  be  a  variety  of  Aparine ;  and  it  alone  is 
Lapponian. 

G.  saxatile,  L.,  does  not  advance  north  of  Southern  Norway,  nor  west  of  Uralian 
Siberia ;  hence  its  being  arctic  in  Greenland  is  remarkable.     It  is  also  Icelandic. 

Nardosmia  frigkla,  Hk.,  corymbosa,  Hk.,  and  sagittata,  Hk.,  are  clearly  all  forms  of 
one  rather  variable  plant,  connected  by  intermediates. 

N.  straminea,  Cass.  United  with  N.  laevigata,  DC,  by  Ledebour ;  but  Ruprecht  con- siders it  different. 
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Ptarmica  alpina,  L.     The  numerous  plants  here  brought  together  do  not  differ  more 
inter  se  than  do  the  forms  of  P.  vulgaris  (with  which  this  is  intimately  connected),  and 
they  are  further  all  united  by  intermediate  forms.  P.  alpina  itself  is  found  in  Arctic 
Siberia  and  the  Altai ;  P.  oxyloba  is  only  known  in  Arctic  Siberia.  P.  speciosa,  DC. : 
Ledebour  rightly  remarks  that  this  is  rather  a  form  of  vulgaris  than  a  species.  P.  mul- 
tifiora,  Hk.,  was  originally  referred  to  a  var.  of  vulgaris,  from  which  it  differs  in  its  deeply 
cut  leaves,  and  broad-,  short-ligulate  flowers.  P.  Sibirica,  Led.,  is  confined  to  East  Siberia 
and  Escholtz  Bay.     Of  the  borealis,  Bong.,  of  Sitcha,  I  have  seen  no  authentic  specimens. 

Chrysanthemum  Sibiricum,  Turc,  is  retained  by  DC,  Ledebour,  &c,  but  apparently 
on  very  slender  grounds. 

C.  integrifolium,  Rich.,  is  an  eminently  northern  form,  not  found  west  or  north  of  the 
Tchuktchi  country,  and  scarcely  south  of  the  polar  circle ;  it  may  prove  to  be  connected 
with  leucanthemum  by  intermediate  forms. 

C.  leucanthemum,  L.,  is  not  Lapponian,  but  Arctic  Russian.  C.  Segetum  is  occa- 
sionally found  in  Nordland,  but  apparently  rather  as  an  alien  than  a  genuine  arctic 

plant. 

Pyrethrijm  pulchellum,  Turc,  is  certainly  identical  with  the  small  arctic  form  of  ino- 

dorum ;  and  Fries  adds  as  a  variety  the  P.  cmbiguum,  Ledeb.,  correctly.  Ruprecht  con- 
sidered the  woolly  hairs  on  the  peduncle  of  P.  pulchellum  sufficient  to  distinguish  it;  but 

this  is  not  the  case. 

Artemisia  Tilesii,  Led.  Fries  ranks  this  as  a  var.  of  vulgaris,  L.,  both  being  found  in 

Lapland.     Seemann  remarks  that  they  occur  together  throughout  Western  Eskimo-land. 

A.  Chamissoniana,  Bess.,  is  reduced  to  arctica,  Less.,  in  ■  Flor.  Bor.-Ani./  and  by  most 

succeeding  authors.  A.  Norvegica,  Fr. :  in  the  *  Flor.  Bor.-Am.'  it  is  stated  that  this 
is  identical  with  A.  Chamissoniana;  on  comparison  I  find  it  has  rather  larger  capitula, 

but  is  not  otherwise  different ;  it  is  a  very  rare  alpine  plant  in  Norway,  not  entering  the 
arctic  circle. 

A.  globularia,  Cham.  I  think  this  is  quite  the  same  with  glomerata ;  both  are  con- 

fined to  the  country  around  Behring's  Straits. 
A.  androsacea,  Seem.  This  is  a  remarkable  and  very  local  plant,  which  I  cannot  identify 

with  any  more  southern  species,  though,  judging  from  analogy,  I  suspect  that  it  may 

eventually  prove  only  an  arctic  tufted  variety  of  some  better-known  plant. 

A.  ccespitosa,  Bess.  I  have  seen  no  specimen  of  this ;  but,  judging  both  by  plate  and 

description,  I  do  not  doubt  that  Torrey  and  Gray's  surmise  is  correct  as  to  its  being  the 
same  with  Richardsoniana. 

A.  Canadensis,  Mich.  This,  according  to  Richardson,  advances  to  the  arctic  circle 

east  of  the  Rocky  Mountains.   After  a  careful  re-examination  I  cannot  doubt  its  identity 

with  A.  desertorum,  Spr.,  as  also  certainly  with  commutata  (5.   Gebleriana,  Bess,  in 
Herb.  Hook.     Canadensis  is  the  earliest  name. 

Bidens  tripartita,  L.,  is  not  found  in  Arctic  Lapland,  though  it  enters  the  arctic  circle 
R 

I  am  quite  unable  to  distinguish  the  American  B.  connata,  Muhl 
yol.  XXIII. 2  Y 
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Antennaria  hyperborea,  Don,  is  considered  by  Pries  to  be  a  corymbose  form  of 
dioica,  Br. 

Gnaphalium  Norvegicum,  Gunn.  Pries  and  Koch  consider  this  a  distinct  species 

from  sylvaticum,  both  being  Lapponian.  Watson  finds  the  British  Norvegicum  so  linked  to 

sylvaticum,  that  he  is  obliged  to  treat  them  as  one.  Bentham  considers  Norvegicum  a 

high-arctic  and  alpine  form  of  sylvaticum. 

G.  pilulare,  Wahl.,  is  reduced  to  a  var.  of  uliginosum  by  Pries. 

Arnica  montana,  L.,  certainly  includes  the  three  which  I  have  included  under  it, 

and  which  hardly  deserve  to  be  ranked  as  constant  varieties.  Pries  keeps  alpina 

distinct,  and  assigns  it  a  more  northern  habitat  than  montana.  Torrey  and  Gray  unite 

angustifolia,  Vahl,  with  alpina,  Laest.,  and  make  of  it  montana  /3.  alpina.  The  angusti- 

folia,  H.  &  A.,  is  by  the  same  authors  considered  the  same  as  alpina,  and  called  angusti- 
folia  /3.  Lessingii ;  they  observe,  at  the  same  time,  that  the  arctic  forms,  though  so  very 

closely  approaching,  appear  quite  distinct  in  more  southern  habitats.  Durand  (Kane's 

Voy.)  unites  alpina,  "Wahl., plan  tag inea  andfulgens,  Pursh,  with  montana,  var.  alpina,  L. 
Senecio  resedcefolius,  Less.,  is  Arctic  Russian,  but  not  Lapponian. 

S.  arcticus,  liupr.,  is  Cineraria  congesta,  Br.,  "  sensu  latiore  ?"  of  Pries;  and  C.  congesto, 
Br.,  is  reduced  by  him  to  a  northern  var.  of  S.  palustris.  The  absence  of  both  this  and 
campestris  in  Greenland  is  very  remarkable. 

S.  campestris,  L.  I  have  very  carefully  compared  many  specimens  of  the  plants  placed 
under  this,  and  am  quite  unable  to  discriminate  between  their  forms.  According  to  Koch 
and  Pries,  Cineraria  alpina  includes  C.  campestris,  Retz.  C  aurantiaca,  Hoppe,  is  kept 
distinct  by  Koch,  but  united  by  Pries  as  a  var.  of  C.  alpina. 

S.  octoglossus,  Ledeb.,  is  referred  by  Pries  to  nemorensis,  which  in  Scandinavia  is  not 
found  south  of  Lapland. 

Ligularia  Sibirica,  L.,  is  found  only  in  Past  Lapland  and  Arctic  Russia,  Pinland,  &c, 11  ot  in  Nordland. 

Solidago  multiradiata,  Aiton,  is  the  Virga-aurea  y  of  Torrey  and  Gray,  and  e.  arctica of  Ledebour. 

Aster  llichardsoni,  Spr.,  and  montanus,  Richardson,  are  referred  to  Sibiricus  by  Pries, 
and,  I  think,  rightly ;  also  doubtfully  by  Ruprecht.  Trautvetter  (Flora  Boganid.)  refers 
Bichardsoni  to  Sibiricus  /3.  subintegerrima. 

A.pygnmus,  T.  &.  G.     I  have  vainly  sought  to  distinguish  this  from  salsuginosus. 

A.  alp'mus,  L.  (with  which  A.  Jiaccidus,  Bunge,  of  Siberia  and  Dahuria  appears  to  be 
identical),  is  not  reputed  to  be  Scandinavian,  but  a  native  of  the  Alps  and  Carpathians. 

A.falcatus,  Lindl.,  is  certainly  nothing  but  multijlorus,  Ait. 
Erigeron  trifidns,  Hook.,  is  identical  with  compositus,  Psh.,  as  is  now  well  known. 
E.  elmgatus,  Led.  Pries,  who  keeps  this  distinct,  says  (in  Herb.  Norm.)  that  it  should 

rather  be  considered  a  form  of  acris,  of  which  it  appears  to  me  to  be  a  mere  variety,  and a  very  slight  one. 

EpoUtus,  Fr.     This  also  Fries  keeps  distinct ;  he  considers  it  most  allied  to  alpinus,  and 
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includes  under  it  glabratus,  Hook.  For  my  own  part,  I  find  it  impossible  to  separate  the 

forms  of  acris  from  those  of  alpinus,  and  am  rather  disposed  to  refer  this  to  the  former. 

E.  wii/lorus,'  L.  This  is  E.  alpinus  (3  of  Ledebour,  and  alpinus  y  of  De  Candolle,  and 
is  united  with  alpinus  by  Bentham.  also.  According  to  Fries,  who  unites  pulchellus,  DC, 

with  it  as  a  variety,  it  is  a  good  species.  I  cannot  regard  it  otherwise  than  as  an  arctic  and 

alpine  state  of  alpinus,  with  a  more  woolly  involucre,  fewer  capitula,  and  better- developed 

inner-ray  florets.     I  find  all  intermediate  forms. 
E.  purpureas,  Ait.,  is  included  under  Philadelphicus  by  Torrey  and  Gray,  &c. 

Taraxacum  Dens-leonis,  Desf.  Fries  adopts  the  name  officinale,  Weber,  and  includes 

palustre  as  a  variety,  both  being  Lapponian,  in  which  Watson,  Koch,  and  most  botanists 

coincide.  T.  ceratophorum  is  rather  a  form  with  an  over-developed  condition  of  the  invo- 
lucral  scales,  than  a  variety  properly  so  called. 

T.  Scorzonera,  Heich.,  from  Arctic  Siberia  (Flor.  Taimyr.),  is  not  included  in  Ledebour' s 
1  Flora  Rossica,' 

T.  plnjmatocarptim,  J.  Valil,  Flor.  Dan.  2298,  found  in  Arctic  Greeland  only,  is  a  small 

form  with  the  habit  aud  involucre  of  T.  palustre,  Sm.,  and  shorter  achenia  than  is  usual 

in  the  genus.  * 

Sonchus  maritimns,  L.,  is  kept  distinct  by  Koch,  but  included  by  Fries  as  a  variety  of 
arvensis. 

Leoxtodon  autumnalis,  L.  I  am  obliged  to  regard  Keretinus,  NyL,  as  the  same  with 

autumnalis,  because  Ball  (Ann.  Nat.  Hist.  1850,  p.  2)  observes  that  the  character  of  erect 

and  drooping  capitulum  (on  which  this  species  appears  founded)  is  not  to  be  relied  on  in 

other  species  of  the  genus.  I  have  never  seen  copious  specimens  of  this  L.  Keretinus, 

which  Ball  omits  in  his  otherwise  very  full  account  of  the  genus  (/.  <?.).  Fries  regards  it 

as  a  not  yet  fully  developed  species.  Ledebour  puts  it  in  another  section  of  the  genus. 

Koch  makes  L.  Taraxaci,  L.  {Apargia,  Smith),  a  variety  of  autumnalis',  and  Watson 

says  that  the  British  Taraxaci  graduates  insensibly  into  autumnalis.  Ball  makes  it  a 

synonym.    Fries  introduces  under  autumnalis  a  variety  nigro-la  nation ;  he  describes  both 

as  being  common  throughout  Lapland. 

HiEiiACiuM.  I  have  grouped  the  various  arctic  forms  discriminated  by  Fries,  into  a 

few  aggregate  species,  such  as  are  recognized  by  Arnott,  Bentham,  Watson,  &c. 

Satjssurea  alpina,  L.  I  have  treated  this  as  an  aggregate  species,  because  S.  nuda,  mon
- 

ticola,  and  angustifolia  all  seem  to  graduate  into  it,  and  several  of  them  into  one  anot
her 

I  should  not  be  surprised  if  8.  subsinuata,  which  is  hitherto  known  from  one  loc
ality 

only,  proved  still  another  form  of  the  same  variable  plant. 

Carditis  crispus,  L.  This  attains  a  higher  latitude  than  C.  acanthoicles, 
 L.,  of  which  • 

Bentham  and  others  consider  it  a  variety.     The  two  certainly  pass  into  one  a
nother. 

Campanula  Imifolia,  Hamke,  ana  Scfieuzeri,  Vill.,  are  certainly  refera
ble  to  C.  rotundi- 

folia,  as  held  by  Linnseus  and  most  modern  authors,  though  Scheuzeri  is  regarded  by  Fries
 

distinct 

2x2 
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Vaccinium  pubescens,  Wormsk.  (Flor.  Dan.  1516),  a  Greenland  plant,  is  referred  to 

uliginosum  variety  by  Lange. 

Vaccinium  (Oxyococctjs)  microcarpum,  Rupr.,  is  included  under  O.  palustris  by  Ny- 

man,  and  is  clearly  nothing  but  a  small-fruited  state  of  that  plant. 

Calltjna  vulgaris,  L.,  is  mentioned  inDeCandolle's  '  Prodromus,'  on  the  authority  of  a 
specimen  gathered  by  La  Pylaie,  as  a  native  of  Newfoundland ;  but  I  find  no  confirmation 

of  this  habitat,  nor  is  it  found  in  any  part  of  the  American  continent.  In  the  Old  World 
it  wanders  no  further  east  than  the  Ural  district. 

Ledum  palustre,  L.  Asa  Gray  and  DeCandolle  distinguish  two  species,  by  the  stamens 

5  and  10,  leaves  broad  and  narrow,  and  capsules ;  but  these  do  not  affect  different  geo- 
graphical ranges,  and  Andersson,  a  most  careful  observer,  says  (Conspect.  Veg.  Lapp. 

18,  in  note),  "  inter  hanc  varietatem  (latifolium)  et  normalem  tarn  multi  animadvertuntur 
transitus,  ut  nullo  modo  distingui  possint.  Nostra  planta  foliis  etiam  latioribus,  quam 

specimina  Groenlandica,  nonnunquamlecta."  Of  the  three  included  species,  L.  dilatatum 
is  ranked  by  Pries  with  palustre,  to  which  also  Grcenlandicum  is  referable — L.  latifolium, 

Ait.,  is  merged  into  palustre  by  Michaux  and  in  'Flor.  Bor.-Am.' 
Pyrola  rotundifolia,  L.  This  I  consider  includes  chlorantha,  Sw.,  which,  though  not 

found  in  Arctic  Europe,  is  said  by  Durand  (Kane's  Voyage)  to  be  found  in  Greenland. 
As,  however,  Durand  does  not  include  grandiflora,  Pad.,  and  Lange  makes  no  mention  of 
chlorantha,  it  is  possible  that  the  same  species  is  intended  by  both  authors. 

P.  Groenlandica  is  referred  to  rotundifolia  in  Flor.  Bor.-Am.,  and  by  DeCandolle ;  it  is 
kept  distinct  by  Lange,  who  refers  it  to  grandiflora,  Pad. 

P.  elliptica,  Nut.,  is  certainly  only  a  variety  of  rotundifolia,  and  is  in  most  respects  in- 
termediate between  rotundifolia  and  chlorantha. 

P.  media,  L.     Bentham  is  inclined  to  doubt  if  this  be  permanently  distinct  from  P- 
minor. 

Ruprccht  (Flor.  Samojed.)  mentions  P.  uniflora,  L.,  as  a  doubtful  native  of  Kolgujew 
Island,  off  the  White  Sea. 

Gentian  a  lingulata,  Ag.  Pries  treats  this  as  a  distinct  variety  of  Amarella,  which 
alone  is  Lapponian.  After  a  very  careful  examination  of  G.  acuta,  Mich.,  I  am  disposed 

to  regard  it  as  the  Lapponian  form  of  Amarella ;  I  cannot  fix  characters  that  will  distin- 
guish  them.     Grisebach  says  of  it,  "Amarella  simillima  sed  bene  distincta  species 

G.  involucrata,  Pottb.     This  very  rare  plant  is  also  Icelandic. 

G.  (Bstica,  R.  &  S.,  is  verna  y  of  Grisebach ;  it  is  not  found  in  Lapland,  any  more  than 
Pleurogyne  rotata ;  both,  however,  are  Arctic  Russian. 

Polemoxioi  cceruleum,  L.  X  have  treated  all  the  arctic  forms  of  this  variable  plant  as 

constituting  an  aggregate  species.  All  are  regarded  as  varieties  in  ■  Plora  Boreali- Ameri- 

cana.' Ledebour  makes  pulchellum  different,  and  includes  capitatum  and  humile  under  it ; 
these,  however,  graduate  quite  insensibly  into  cceruleum.  Ruprecht  finds  both  in  the 
arctic  island  of  Kolgujew.  It  is  very  remarkable  that  this  plant  inhabits  no  part  of 
Greenland  but  the  east  coast  only,  and  at  a  very  high  latitude. 

?> 
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Phlox  Bichardsonii,  Hook.  This  appears  to  me  only  an  arctic  tufted  form  of  P.  Sibi- 

rica,  to  which,  I  think,  may  also  be  referred  P.  Douglassii ;  all  have  more  or  less,  and 

often  strongly,  recurved  margins  to  the  leaves ;  and  the  other  differences  are  comparative 

and  trifling. 

Myosotis  alpestris,  Sw.  {suaveolens,  M.  &  K.).  Fries  and  Koch  merge  this  into  a 

variety  of  sylvatica,  which  alone  inhabits  Lapland.  Bentham  takes  the  same  view.  Watson 

retains  it,  finding  that  it  keeps  its  characters  well  under  cultivation. 

M.  caspitosa,  Schltz.     This  Bentham  unites  with  palnstris,  and  probably  correctly. 

M.arvensis,  L.  (intermedia,  Link.).  Watson  finds  this  occasionally  approximating  to 

ccespitosa ;  and  I  find  it  difficult  to  separate  northern  forms  of  one  from  the  other. 

Eretrichitjm  villosum,  Bunge.  K  aretioides,  A.  DC,  is  nothing  but  a  dwarf  arctic 

state  of  this.  Ledebour  unites  E.  latifolium,  Rupr.  (non  Kar.  &  Kir.),  with  the  same,  as 

var.  /3 ;  and  so  does  Trautvetter  (Flor.  Taimyr.) . 

Mertensia  pilosa,  DC,  which  includes  Lith.  corymbosum,  Lehni.,  and  paniculaium
, 

Don,  is  clearly  referable  to  denticulata,  Don,  the  hairy  calyx  being  a  very  inconstant 

character.     These  should  possibly  all  be  united  under  Sibirica. 

M.  Drummondii,  Don.  I  find  no  plica?  in  the  tube  of  the  corolla  of  t
his  plant,  whence 

it  must  be  removed  from  the  section  in  which  DeCandolle  places  it  to  that  w
ith  7  irg 

of  which  it  appears  to  be  a  northern  form,  as  suspected 
 in  <  Flora  Bor.-Am 

It 
has  not,  however,  been  gathered  anywhere  between  the  Arctic  Sea

-coast  and  the  United 
States 

Both 
Mentha  Zapponica,  Wahl.,  is  referred  by  Fries  to

  a  northern  variety  of  arvensie. 
grow  in  Lapland. 

Galeofsis  Tetrahit,  L.  Fries  and  Koch  keep  this  
distinct,  as  does  W«tooa,  who  gives 

as  presumptive  evidence  in  its  favour  the  statemen
t  that  the  seeds  of  verncolor  yield 

plants  of  their  own  kind  only.     Bentham  says  that  
they  graduate  one  into  the  other. 

Stacks^™,  L.  According  to  the  synonyms  quoted
  by  Asa  Gray,  this  ̂   A™ 

Plant  includes  many  very  divergent  forms,  including 
 some  that  mighty a  most  he ̂ lefcrred 

to  S.  syUatica.  Under  the  latter  plant  I  have  
not  introduced  the  Chilian  S.  cko.oUco, 

which  approaches  it  closely. 

I™0SELlA  aquatica,  L.  I  include  under  t
his  L.  tenu^a,  which  is  the  more  common 

southern  form,  and  certainly  is  nothing  but  a  va
riety  with  reduced  foliage.  X.  to,  eat*, 

Messing,  is  another  form,  found  in  Lapland  only,  accordm
g  to  1  nes. 

■r,  -j.       ,„Kia  tr,  <li<itm<niish  Stelleri  and  Pallami, 

Gymxandra  borealis,  Pall.     I  am  quite  unable  to <  «>« 

which  were  included  originally  by  Pallas  under  horeo.
hs.    Choisv   ajs in 

24,  that  it  is  difficult  to  dissent  from  Pallas's  v
iew,  who  regaraedthe  genu,  as  wnoyp*. 

Willdenow  makes  eight  species,  which  Chamiss
o  and  Schlechtendal  leduce      thiee. 

CaSTIMJA  septeutrionolis,  Lindl.  I  ha
ve  no  hesitation  in  uniting  this  with  pI

Kda, 

as  suggested  <  in  Flor.  Bor.-Am.'     It  advances  south  to  Canada.
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Veroxica  borealis,  Lsest.,  is  included  by  Eries  as  a  variety  of  serpyllifolia,  both,  being 

Lapponian. 
V.  frutictilosa,  L.  Koch  retains  this  as  different  from  saxatilis,  but  Bentham  considers 

it  the  same. 

Melampyrum  Americanum,  Mich.  Asa  Gray  keeps  this  up  as  a  species,  but  Bentham 

reduces  it  to  a  var.  of  pratense.   The  smaller,  more  slender  corolla  is  the  only  character  I 
can  find. 

Rhinanthtjs  minor,  Ehr.  This  form  of  the  genus  is,  according  to  Eries,  the  only  one 

found  in  Lapland ;  it  is  the  Crista-galli,  var.  a,  of  Linnseus  according  to  Koch.  Bentham 
does  not  consider  it  a  sufficiently  constant  form  to  rank  as  a  race  even. 

Euphrasia  officinalis,  L.  The  varieties  montana,  Er.,  and  alpestris,  Koch,  are  found 

throughout  Lapland  according  to  Eries. 

Pedicularis  amcena,  Ad.  Retained  as  distinct  from  verticillata  by  Ledebour  and  by 
Bentham,  who,  however,  on  examining  more  specimens  with  me,  agrees  that  it  is  only  a 
slight  variety  connected  by  intermediates  ;  both  are  arctic  plants. 

P.  borealis,  Stev.,  is,  according  to  Eries,  a  Lapland  and  Einland  variety  of  palustris,  L. 
P.  lanata,  Willd.,  is  reduced  to  hirsuta  by  Bentham,  and,  I  think,  rightly. 
P.  arctica,  Br.,  is  reduced  to  Langsdorffii  by  Bentham,  with  purpurascens,  for  an  old 

synonym . 

P.  Langsdorffii.     This  I  find  to  pass  by  insensible  gradations  into  Sitdetica. 
P.  Kanei.  I  have  never  seen  authentic  specimens  of  this,  but  the  description  agrees 

with  forms  of  undoubted  Sudetica  gathered  in  Greenland. 

TJtricularia  vulgaris,  L.  This  is  unquestionably  a  native  of  Arctic  Europe ;  but 
though  common  in  Temperate  N.  America,  both  east  and  west,  I  am  not  so  sure  of  its 
entering  the  arctic  circle  there.  I  presume,  however,  it  is  one  of  the  two  alluded  to  by 

Kichardson  ('  Boat  Journey  through  Rupert's  Land '). 
U.  intermedia,  Ehr.  Eries  and  Koch  keep  this  distinct  from  U.  minor.  Watson  also 

retains  them,  but  observes  that  much  confusion  exists  about  them.  Bentham  and  Oliver 
(who  has  lately  worked  a  great  deal  at  this  genus)  think  that  intermedia  is  only  a  form 
of  minor.  ■  Of  the  two,  77.  intermedia  is  both  Arctic  European  and  American;  minor  is 
Arctic  European,  but  is  also  found  in  Tibet. 

Douecatheon  integrifoUum,  Mich.,  and  frigidum,  C.  &  S.,  are  certainly  only  varieties 
of  Meadia.  Torrey  indeed  (Bot.  Whipple's  Exped.,  p.  62)  recognizes  but  one  species  of the  genus,  which  is  found  from  the  arctic  circle  to  New  Mexico. 

Triextalis  latifolia,  Hook.,  is  considered  a  variety  of  Europcea  by  Torrey  (Bot. 
Whipple's  Exped.) ;  it  extends  along  the  Bocky  Mountains  to  California, 

T.  arctica,  Eisch.,  is  scarcely  distinguishable  from  Europcea  as  a  variety,  to  which  Lede- 
bour refers  it.  I  have  seen  no  arctic  specimens,  though  it  extends  to  Sitcha  and  Kams- 

chatka.  The  T.  Americana,  the  best-marked  American  species,  extends  from  the  V. 
States  to  Labrador.    It  differs  in  appearance  from  Europcea,  and  is  certainly  far  more 
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distinct  from  it  than  either  arctica  or  latlfolia.     Torrey  at  first  considered  it  a  variety ; 
but  both  he  and  Asa  Gray  have  since  regarded  it  as  a  species. 

Androsace  triflora,  Adams.    This,  which  is  unknown  to  Ledebour,  Duby,  and  myself, 
appears,  from  the  description,  not  to  differ  from  Chamcej  a  sme .    A.  Chamqji 
more  properly  a  West  Arctic  American  plant,  extends  eastward  to  Victoria  L 

Ledebour  (Flor.  Ross,  iii.18)  gives  Kotzebue  Sound  as  a  habitat  for  villosa,  quoting 

erroneously,  Beechey's  ■  Voyage.'    I  do  not  think  it  is  anywhere  an  arctic  plant. 
Primula  stricta,  Horn.  I  find  it  difficult  to  distinguish  some  arctic  forms  of  i  his  from 

others  of  farinosa,  but  think  I  have  given  its  distribution  correctly.  P.  Worn  e  m  a/mriana 
is  now  generally  admitted  to  be  a  synonym.  P.  Mislassinica,  C.&  S.  (non  Mich.),  is  referred 
by  Ledebour  to  P.  stricta ;  and  P.  Hist  ass  mica,  Mich.,  was  united  with  the  same  plant  in 

the  'Flora  B  or  eali- Americana,'  with  probably  good  reason  according  to  Duby. 
P.  borealis,  Duby.  Ledebour  says  of  this,  "  planta  mire  varians."  Ruprecht  suggests 

that  it  is  only  a  var.  of  stricta,  and  rightly,  I  have  no  doubt. 
P.  nivalis,  Pall.  The  distribution  of  this  plant  is  peculiar.  It  is  found  nowhere  in 

Europe,  except  the  Caucasian  provinces  be  considered  such  ;  it  is,  however,  a  native  of 
all  Siberia  and  N.  W.  America. 

P.  saxifr  ag  cefolia ,  Lehm.     Ledebour  reduces  this  to  cin/cifolic,  and  no  doubt  correctly. 

P.  Scotica,  Hook.  This  is  a  form  distinct  enough  in  many  places,  but  graduates  into 

P.  farinosa,  with  which  Bentham  joins  it.  Fries  keeps  it  distinct,  as  docs  Watson,  who 

remarks  that  its  characters  depend  chiefly  on  its  larger  purple  corolla.  P.  fariiiosa  itself, 

though  a  native  of  Finland,  scarcely  extends  into  Lapland. 

P.  Finmarchica,  Willd.  Fries  says  the  flowers  are  purple,  and  distinguishes  it  from 

Sibirica,  observing  that  it  is  arctic,  and  not  alpine.  Ruprecht,  Ledebour,  and  Duby  make 
of  it  Sibirica  /3. 

Armeria  vulgaris,  L.  I  do  not  see  how  the  distribution  of  the  plants  named  under 

this  can  be  treated  apart.  Of  these  A.  alpina  is  an  inland  form  found  in  the  Alps  of 

various  parts  of  Europe,  though  not  Scandinavian  according  to  Fries ;  it  is  the  A 

r 

7  alpina  of  DeCandolle.     A.  elongata,  Hoffm entered  as  Lapponian 

by  Fries;  it  is  referred  to  Armeria  a  by  Ledebour.  A.  Lobradorica,  Wallr.,  is  vulgaris 

i  of  Meyen's  Labrador  plants.  A.  arctica,  Rupr.,  is  A.  vulgaris  of  Xyman,  and  rulgaris 
&.  arctica  of  Ledebour.  A.  Macloviana,  Cham.,  is  the  same  with  Andina,  which  Torrey 

(who  has  a  var.  California)  refers  to  vulgaris,  observing  that  many  of  the  species  broken 

off  from  vulgaris  had  better  be  referred  back  (Bot.  Whipple's  Exped.  p.  62). 

Rumex  Sipjwlapathum,  Fr„  is  reduced  to  aquaticus  by  Meisner  in  DC.  Prod.,  and  in 
part  by  Ledebour. 

P.  arcticus,  Trautv.  I  am  unacquainted  with  this  plant,  which  would  seem  not  to  dim  r 

from  P.  aquaticus  in  any  important  character,  or  in  distribution.  Trautvetter  (Plant. 

Taimyr.)  observes  that  it  is  perhaps  Chamisso's  variety  of  domesticus  with  a  simple  whorled raceme. 

P.  domesticus,  Hartmn.,  is  aquaticus  0  of  Wahienberg.  Fries  reduces  aquaticus, 
 L., 

to  a  var.  of  domesticus.    Both  are  Lapponian.     Koch  separates  them,  hut  by  characters 
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hardly  tangible ;  Ledebour,  who  keeps  them  distinct,  thinks  it  would  be  better  to  unite 

them.  Meisner  refers  domesticus  to  longifolius,  DC,  and  makes  of  the  Arctic  American 

plant  the  var.  nanus. 

R.  salicifolius,  Weinm.    I  am  doubtful  as  to  the  merits  of  this  species,  and  cannot  come 

to  any  conclusion  about  it. 

Polygonum polymorphum,  Led.,  is  not  Scandinavian;  but  several  of  its  varieties  are 

Arctic  Siberian  and  American,  as  /3.  setigerum,  y.  lapathifolium,  and  frigidum  (P.  alpi- 
aum,  AIL). 

P.  lapathifolium,  L.     Kept  distinct  from  Persicaria  by  Pries,  Watson,  Koch,  and 

Bentham ;  but  I  find  it  impossible  to  distinguish  North  Indian  specimens  of  one  from 

the  other,  these  being  united  by  every  intermediate  form.  P.  Persicaria  is,  according 

to  Pries,  very  rare  in  Lapland,  and  sporadic  only. 

Ledebour  includes  P.  Hydropiper  as  Arctic  Lapland  on  the  authority  of  Pelmann ;  but 
I  find  no  confirmation  in  the  works  of  Pries  and  Andersson. 

Chenopoditjm  maritimum,  L.,  is  doubtfully  mentioned  as  a  native  of  the  arctic  sea-coast 
of  America  by  Richardson.  I  have  examined  the  specimens ;  they  are  very  young,  but 
identical  with  maritimum,  which  is  a  common  subarctic  plant. 

Monolepis  Asiatica,  Moq.  I  know  nothing  of  this  plant.  The  only  recorded  habitats 
I  find  are  both  Arctic  Siberian,  viz.  Nishni  Kolymsk  and  the  Boganida  River. 

Atriplex  patula,  L.,  It  is  impossible  to  unravel  the  synonymy  and  distribution  of  this 
plant  and  A.  hast  at  a,  if,  indeed,  they  really  be  distinct,  which  Moquin  doubts.  Fries 
keeps  one  hastata  distinct,  assigning  it  a  place  in  the  section  with  rugose  seeds.  Koch 
distinguishes  it  by  the  cordate-triangular  (not  hastato-rhomboid)  sinuate-toothed  perigonia. 
Moquin  unites  angustifolia  with  it.  Bentham  unites  both  these  with  deltoides,  littoralis, 

and  erecta.  See,  for  further  remarks  in  reference  to  the  British  species,  Woods  (Proc. 
Linn,  for  April  17,  1849),  who  observes  that  in  several  species  the  seeds  are  of  two  forms 
in  the  same  individual,— one  form  slightly  depressed,  smooth,  black  and  shining;  the 
other  (in  larger  lower  perigonia)  three  times  as  large,  more  depressed,  chesnut  and 

wrinkled :  he  admits  angustifolia,  patula,  deltoidea,  and  perhaps  erecta.  On  the  south- 
east coasts  of  England,  I  recognize  three  very  distinct  forms,  often  growing  intermixed, 

viz.  A.  littoralis,  L.,  A.  patula,  L.  (erecta,  Huds.),  and  angustifolia,  Smith  (all  fairly  well 
represented  in  English  Botany).  Of  these  the  first  and  last  are  Arctic  European  and 

Arctic  W.  American ;  and  littoralis  Arctic  W.  American  only,  though  common  in  tem- perate America. 

A.  deltoidea,  Bab.  Moquin  refers  this  to  hastata;  Fries  makes  a  variety  of  this 
{prostrata)  a  native  of  Lapland ;  Watson  includes  its  distribution  under  that  of  patula 
(see  remarks,  «  Cybele,'  ii.  324). 

A.  angustifolia,  Sm.     Moquin  makes  of  this  a  synonym  of  patula ;  Watson  keeps  it 
distinct,  but  says  nothing  in  its  favour ;  Koch  brings  it  to  patula,  and  both  to  latlfolia, Wahl. 

A.  Gmelini,  C.  A.  M.    A  little-known  plant,  referable,  according  to  Ledebour,  to  patula, 
but  rather,  I  think,  to  littwalis,  L.,  or  perhaps  to  angustifolia,  Sm. 
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Urtica  gracilis,  Ait.     This  is  reduced  to  dioica,  var.  e,  by  "Wcddcll. 
Betula.  I  am  quite  unable  to  disentangle  the  species,  forms,  and  varieties  of  this 

genus,  or  to  harmonize  the  views  of  Fries,  Spach,  Itegel,  and  other  botanists.  The 

Northern  species  are  clearly  most  difficult  of  discrimination,  as  a  reference  to  Fries' s 

notes  (Summa,  pp.  211  and  556)  will  show.    Hegel's  recent  ■  Monograph  '  seems  carefully 
and  judiciously  executed. 

B.  glutinosa,  Wallr.,  is  now  by  Fries  and  others  considered  one  with  alba.  Koch  refers 

it  to  pubescens,  Ehr.,  j3.  Carpatica;  Kegel  (Monog.  Betulac.  p.  21)  to  alba  8.  glutinosa. 

B.  intermedia,  Wahl.,  is  alba  /3  of  Ledebour,  an  Arctic  Russian  plant ;  it  is  the  humilis 

of  Hartm.  and  Rupr.  (non  Schrank).     Ledebour  observes  that  it  approaches  to  nana  very 
closely. 

B.  papyracea,  Ait,,  is  reduced  to  a  var.  of  alba  by  Spach  and  Kegel,  and  possibly  rightly ; 

but  the  American  botanists,  who  know  both,  keep  them  distinct. 

B.  nana,  L.,  is,  according  to  Asa  Gray,  distinguished  by  a  narrowly  winged  fruit  ;  but 

the  wing  of  Scotch  specimens  is  very  broad,  and  Ledebour  remarks  that  this  is  a  variable 

character ;  Kegel  says  it  is  narrow  or  almost  absent. 

B.  glandnlosa,  Mich.  This,  according  to  Asa  Gray,  is  the  pumila,  L.,  distinguished 

by  its  cylindric  catkins  and  broad-winged  fruit.  I  have  seen  no  Greenland  specimens 

of  it.  It  is  the  nana  y.  intermedia  of  Kegel,  who  keeps  pumila,  L.,  as  a  distinct  species ; 

he  apparently  has  not  consulted  Asa  Gray's  '  Botany  of  the  N.  U.  States.' 

B.  alpestris,  Fr.,  is  the  humilis,  Hartm.,  fid.  Fries,  and  is  so  like  British  specimens  of 

nana  as  to  be  scarcely  distinguishable.  I  think  it  may  well  be  included  under  fruticosa, 

Pall. ;  Kuprecht,  however,  refers  humilis,  Hartm.  (non  Schrank),  to  intermedia  {alba,  var. 

intermedia,  WahL).     Kegel  makes  of  it  nana  2.  alpestris,  and  possibly  rightly. 

Alnus  barbata,  C.  A.  M.  Fries  keeps  this  distinct,  and  gives  as  a  habitat  L
apland, 

where  glutinosa  does  not  grow.  It  is  the  glutinosa  y.  barbata  of  Ledebour,  and  (3. pu
bescens 

of  Kegel. 

A.  viridis,  DC.     Ledebour  distinguishes  the  plant  of  
Chamisso,  from  Arctic  America, 

from  DeCandolle's  ;  but  to  me  they  seem  identical. 

A.fruticosa,  Kich.  This,  in  the  list,  p.  301,  is  a  misprint  fo
r  glutinosa,  Richardson 

(non  Willd.,  &c),  which  has  been  referred  to  viridis  in  ■  Flor.  Bor
.-Am.,'  and  rightly. 

A.  repens,  Vahl.  The  specimens  I  have  examined  of  this  appear
  identical  with  Richard- 

son's  glutinosa,  and  with  A.  viridis,  DC.     It  is  omitted  in  Kegel's  Monog
raph. 

Salix.  I  am  indebted  to  Dr.  Andersson  of  Stockholm  for  the  A
rctic  List  of  this  genus, 

who  has  further  kindly  supplied  the  following  observations.  ^ 

Salix  pentandra.     In  Lapponia  et  Siberia  certissime  oc
currit,  in  Lapponia  ad  locum 

Enure   (maxime   septentrionem  versus!),  in  terra  Samoj
edorum    m  Kamchatka 

infra  circulum  polarem.    In  America  sub  forma  Ucida 
 ad  Fort  Franklin  et  Mackenzie 

River.     Ibi  itaque  non  ad  floram  arcticam  pertinet. 

S.  lanata,  L.     In  omnibus  regionibus  arcticis  vulgaris. 

&  Bichardsoni,  H.,  est  S.  lanata  forma  Americana :  cf.  And.  I.  c.  p.  J  3. 

S.  speciosa,  H.  et  A.     Species  elegantissima,  America  decus ! VOL.  XXIII. 
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S.  Zapponum,  L.     In  Lapponia  et  Norvegia  vulgaris.    Terra  Samojed.    Siberia  arctica 

ad  Obdosck,  etiam  ibi  rara.     Ex  America  valde  dubia :  cf.  And.  I.  c.  p.  17. 

S.  Stuarliana,  Sin.    S.  Zapponum  est  forma. 

S.  caprea.    In  Scandinavia  ad  promontorium  boreale  usque.    In  Rossia  arctica  (Kiola, 

terra  Samojed.) ;  in  Siberia  regiones  tantum  meridionales  amat.     In  America  non 
adest  (ibi  S.  capreoides,  And.). 

S.  nigricans.    In  Scandinavia  omni  etiam  maxime  boreali  vulgaris.    In  Rossia  Asiatica 

non  circulum  polarem  ascendit,  terra  Samojedorum  excepta,  ubi  a  Ruprecht  observata. 
In  Kamschatka  adest.     In  America  nondum  inventa. 

S.  punctata,  Ldbg.    Est  modificatio  laevis  S.  nigricantis,  in  Lapponia  tantum  observata. 

S.  phylicifolia ,  L.     In  Scandinavia  omni  boreali  vulgaris.     In  Rossia  arctica  quidem 

occurrit,  sed  rarior.     In  America  S.  discolor,  Muhl.,  S.  phylicoides,  And.,  et  S.  ma- 

crocarpa  in  regionibns  extra-arcticis  earn  reprsesentant :  cf.  And.  I.  c.  pp.  18,  Vd. 
S.  myrtilloides,  L.  (S  pedicellaris  auct.  Amer.). 

S.  has  fata,  L.     In  Lapponia  vulgaris,  Rossise  arcticaa  etiam  incola.     In  America  S.  cor- data  hums  est  forma  analo o 

S.  rhamnifolia.     Ad  sinus  St.  Laurentii  et  in  Unalascbka. 
S.  ovalifolia,  Trautv.     Ibidem. 

S.  Arb use ula.  Vera  Linnsei  species  Lapponise  arcticse  est  incola.   Ex  Rossia  Asiatica  ut 

etiam  ex  America  dubia :  iu  formis  autem  nostras  analogis  ibi  occurrit,  regiones 
autem  magis  meridionales 

S.  glanca,  L.     In  regionibus  arcticis  omnibus  vulgaris. 

S.  desertorum,  Rich.     S.  glaucce  forma  vel  subspecies  :  cf.  And.  1.  c.  p.  23. 

S.  villosa,  Don.    Salicis  glaucce  est  forma  vegeta  :  cf.  Andersson,  *  Salices  boreali- Ame- 
ricanse,'  p.  22. 

?  S.  arctica,  Br.  Maxima  vel  polymorpha  species  regionibus  omnibus  arcticis  pecu- 

liaris.  Vereor  ne  sub  nominibus  variis  (S.  myrsinites,  S.  retusa,  S.  ovalijolia,  o. 

polar  is,  &c.)  formse  variae  hujus  specie!  ab  auctoribus  ssepe  descriptse  sint.  And.  I.  c. 

p.  23. 

S.  cordifolia,  Psh.     Partim  ad  S.  alpestrem,  And.,  partim  ad  S.  subcordatam,  And., 
pertinet :  cf.  And.  1.  c.  p.  24. 

S.  Pyrenaica,  G.  In  Lapponia  et  America  (S.  cordifolia,  Pal.  pro  parte)  :  cf.  S.  alpes- 

trem, And.,  he.  p.  27.  Verisimiliter  etiam  in  Siberia  arctica  occurrit  sub  speciebus 
plurimis  diu  cognitis  latens  obscura. 

S.  myrsinites,  L.     Sub  plurimis  formis  in  regione  arctica  ubique. 

S.  reticulata,  L.     In  regionibus  arcticis  omnibus  vulgaris. 

S.  vestita.     S.  reticulata  est  forma  fruticosa  et  vegeta :  cf.  And.  I.  c.  p.  29. 
S.  nivalis.    S.  reticidatce  est  forma  nana :  cf.  And.  /.  c.  p.  29. 
S.  herbacea, 

S  nol   h        f         regionibus  omnibus  arcticis  vulgaris. 

The  following  species,  though  enumerated  as  arctic  by  sundry  authors,  are  not  include 
by  Dr.  Andersson,  who  has  the  following  remarks  on  them  : 
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S.  laurina.     Vere  silvestris  in  Suecia  non  occurrit.     In  Enropa  centrali  ct  australi 

magis  vulgaris,  regiones  boreales  non  petit :  proles  forsan  hybrida. 

S.  Smithiana.  Ab  ill.  Ruprecht  ad  ostium  fl.  Mesen  in  terra  Samojedorum  leota  dicilur. 

Specimina  nulla  ex  eo  loco  vidi,  eamque  ibi  silvestrem  esse  dubito,  potius  S.  viminali$ 

forma  latifolia.     S.  viminalis  et  Smithiana  in  Songaria  endernieaj  ! 

S.  mollissima,  Sm.=AS'.  Smithiana.     Vix  in  regionibus  arcticis  leeta. 

S.  acuminata,  Sm.  Auctoritate  Ruprechti  terra  Sainojcd.  a  Ledobourio  adscripta. 

Mihi  forma  S.  caprece  videturl    Species  a  S.  caprea  ct  S.  Smith  hum  bybrida,  raro 
occurrit. 

S.  aurita.    In  Scandinavia  infra  circulum  polarem  desinit.    Russia?  Asiatics  a  Tollman 

adscripta,  sine  dubio  immerito.     In  terra  Samojcd.  a  Schrank  leeta  dicitur,  attamen 

maxime  dubito  !     E  flora  arctica  certe  excludenda.     (In  America  S.  Wackystachyi, 
Benth.) 

S.  depressa,  L.     Nomen  in  S.  vagans  mutandum :  cf.  And.  /.  c.  p.  15,  q.  v. 

S.  reptans  (Rich.  ?    Ruprecht,  Elora  Samojed.  p.  51).    Specimina  auihentiea  non  vidi ; 
forma  sit  S. autem,  ut  opinatnr  Ledebour,  S.  gl 

S.  Finmarchica,'Fv.    Species  a  S.  myrtilloidi  et  S.  aurita  sine  dubio  hybrida,  non  supra circulum  borealem  detecta  ! 

S.  Uva-ursi,  Psh.      Nomen  excludendum  ut  e  S.  rhamnifoUa,  ovaljfblia  et  sequente 
compositnm. 

S.  Outleri,  Tuck.     In  civ.  New  York :  cf.  And.  I.  c.  pp. 

S.  canescens,  Er.     Species  a  S.  Lapponum  cum  S.  cap* et  aurita  hvbrida 

passim  in  Lapponia  inferiore  obvia.     Ex  ceteris  regionibus  mcerta. 

S.  Taymyrensis,  1  Species  hasce  valde  dubias  judico.     Potius  S.  phyliccefolice 
 v.  S.  Ar- 

a-mseEe  trunco  subterraneo.      Quidqnam  certi  de S.  JBoganidensis.  (busculae  formae  py 
iis  nondum  enuntiare  non  audeo. 

S.  repent,  L.    Intra  fines  Lapponia  non  occurrit.    Nee  Asiam  nee  
Americam  borealem 

inhabitat.     Itaque  omnino  excludenda !  -  , 

S.  versifolia,  Wahlb.,  est  species  a  S.  myrtilloidi  et  Lapponum
  certissime  hybrida   m 

Lapponia  sporadica  inventa.     E  Siberia  arctica,  prope  
Obdosck,  signo  (?)  earn  affert 

Ledebour.    In  regionibus  extra  Scandinavias,  Livonia  e
xcepta,  a  me  nunquam  visa. 

S.  glabra,  Scop.    Nunquam  extra  alpes  Europe  meridionalis  
observata  !^ 

S.  grandifolia  vera  extra  alpes  Helvetia?  et  Austria?  non
dum  observ  ̂  S 

Ad  fluv.  Tomea  (infra  circul.  polarem)  
occurrit  in  Scandinai 

N 

in  Rossia  regiones  subarcticas  adpropinquat 
S 

Lapponia  subarctica  non  occurrit,  etiam 
 Asiam  arcticam  v.  subarcticam 

fn<*it.     In  America  vix  adest 

ft  r^tusa,  L.     In  Lapponia  non  inventa.     Spe
cies  Rossica?  vix  cerra,  in  S.  cuneatam 

abeuntes.     In  America  fit  S.  phlebophylla :  And.  I  c.  p.  27. 

Labix  Sibirica,  Led.    This,  which  is  synon
ymous  with  Ledebourii,  End!.,  is  neither 

American  nor  Western  European.     Its  western  limit  is
  Archangel. 

t      •  t      t     •       a     o,i  lw  A«n  Griv  to  a  form  of  Americana,  and,  no  doubt, 
t.  mtcrowrpa,  Lamb.,  is  reduced  by  Asa  ura\  io  <*  ium* 

2z2 
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rightly.    L.  pendula,  Ait.,  is  the  same  plant ;  and  I  can  find  nothing  to  warrant  the 

separation  of  L.  Dahurica,  P.  &  Turc.,  from  these. 

Junipertjs  nana,  Willd.  Pries  makes  of  this  a  variety  of  communis,  L.  (as  do  Watson, 

Koch,  and  Ledebour),  which  is  distinguished  by  the  broader,  incurved  leaves.  Every  in- 
termediate grade  of  leaf  may  be  found  uniting  them. 

J.  prostrata,  Pers.  The  Arctic  American  plant  is  certainly  nothing  but  a  stunted 

form  of  Virginiana,  and  is  with  difficulty  distinguished  from  J.  Sabina,  L. 

MONOCOTYLEDONES. 

Sagitt^ria  variabilis,  Engelm.  This  is  extremely  closely  allied  to  and  the  represen- 

tative of  S.  sagittcefolia ;  it  is  chiefly  distinguished  by  the  absence  of  purple  on  the  claw  of 

the  petals.     The  latter  plant  is  Arctic  Russian,  but  not  Lapponian. 

Potamogeton  sparganifolius,  Lsest.  Pries  and  Ledebour  both  retain  this  as  a  distinct 
species,  the  former  noticing  its  very  close  affinity  with  natans. 

P.  temiissimus,  M.  K.  Pries  makes  of  this  a  Lapponian  variety  of  pusillus ;  Ledebour 
follows  him. 

P.  nigrescens,  Pr.  Under  this  Pries  doubtfully  includes  lanceolatus,  E.  Bot.  He 

observes  its  very  close  affinity  with  gramineus,  and  that  P.  coloratus,  Hoffm.,  is  wholly 
intermediate. 

P.  heterophy litis ,  Schreb.  Pries,  Koch,  and  Ledebour  all  agree  in  considering  this  a 
form  of  gramineus,  L. 

Tofieldia  borealis,  Wahl.,  is  the  same  with  T.  palustris,  L. 

Veratrum  viride,  Ait.    Asa  Gray  says  of  this,   "  too  near  the  European  V.  album. 

The   chief  character  lies  in  the  breadth  of  the  segments  of  the  perianth,  which,  how- 
ever, varies  considerably  in  both. 

V.  Lobelianum,  Bernh.,  is  album  /3,  floribus  viridibus,  of  Chamisso  and  Ledebour,  a  very 
arctic  form. 

Allium  Sibiricum,  L.  Ledebour  unites  this  with  Schcenoprasum ;  Pries  keeps  them 
distinct,  regarding  the  latter  as  a  cultivated  plant  only. 

Orchis  sambucina,  L.  The  distribution  of  this  is  peculiarly  wide  in  some  respects  for 

an  Orchideous  plant,  extending  diagonally  through  Europe  from  Lapland  to  the  confines 
of  N.E.  Persia  in  Karabagh. 

Peristylus  bracteatus,  Torr.  This  and  P.  Islandicus,  Lindl.,  are  so  very  closely  allied 

to  viridis,  that  they  can  hardly  rank  as  anything  but  forms  of  that  plant.  This  would 

appear  to  be  the  opinion  of  Lindley  and  of  the  c  Plora  Boreali- Americana.' 

Platanthera  hyperborea,  Lindl.  Iceland  is  the  only  European  locality  for  this  plant. 

Prom  Lindley's  observations  and  those  in  *  Flora  Boreali- Americana,'  there  is  no  doubt 
that  dilatata,  Lindl.,  and  Kcenigii,  Lindl.,  are  states  of  the  same.  Asa  Gray  further  adds 
that  Huronensis  is  a  synonym  of  hyperborea,  and  that  dilatata  is  too  near  the  same. 

Epipactis  media,  Pr.  This  its  author  makes  a  distinct  species,  and  does  not  include 
the  true  latifolia  in  his  Lapland  list.     Koch  refers  it  to  rubiginosa,  Gaud.,  distinguished 
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from  latifolia  by  the  crispate  callosities  on  the  labellum.    "Watson  includes  the  English 
media  under  latifolia,  but  doubts  its  being  the  same  as  Fries's  plant.   Bent  ham  unites  the 

English  one,  which  I  have  seen  under  cultivation  in  Dr.  Lindley's  garden,  where  it  was 
considered  by  that  learned  author  to  be  a  slight  variety  of  latifolia,  and  essentially  the 

same  as  Fries' s  media,  though  differing  somewhat. 

Cypripedium  acaule,  Ait.,  is  a  synonym  of  hum  He,  according  to  A.  Gray. 

C.  Calceolus,  L.,  is  introduced  into  the  Arctic  European  column  on  Ledebour's  authority ; 
it  is  not  in  Fries' s  List  as  an  Arctic  Lapland  plant. 

Sisyrinchium  JBermudianum,  L.  The  distribution  of  this  plant  is  very  extensive,  reach- 

ing  from  the  arctic  circle  to  the  Bahamas;  and  I  strongly  suspect  that  an  Andean  and 

Chilian  species  is  identifiable  with  it. 

S.  anceps,  Cav.,  is  referred  by  A.  Gray  and  others  to  a  variety  of  "Bemmdiannm,  L. 

Sparganium  hyperboreum,  Laest.,  is  S.  natans  /3.  submuticum,  Ilartmann ;  it  is  not  in 

Fries's  «  Summa,'  where  S.  natans  appears  as  an  Arctic  Lapland  species. 

Narthecium  Americanum,  Ker.  This,  though  kept  up  in  all  the  American  Floras, 

appears  to  me  to  be  absolutely  identical  with  the  European  N.  ossifragwn. 

Luzula  spadicea,  DC.  All  the  species,  &c,  enumerated  under  this  are  considered 

varieties  or  synonyms,  by  Ernest  Meyer  in  Ledebour's  ■ Flora  llossica.'  L.  glabra I 'a,  Hoppe, 

is  distinct  according  to  Fries,  and  is  the  spadicea  y  of  DeCandolle,  and  u  Knnthii  of 

E.  Meyer ;  it  is  distinguished  by  the  usually  single-flowered  pedicels.  L.  parvijlora, 

Desv.,  also  kept  distinct  by  Fries,  and  found  throughout  Lapland,  is  spadicea  i  of  E.  Meyer. 

L.  melanocarpa,  Desv.,  is  considered  a  var.  oi  parvijlora  by  Asa  Gray.  L.  Wuhlenbergii, 

Bupr,  is  the  same  with  spadicea  n  Kunthii,  E.  Meyer.  For  remarks  on  its  distinc
tness 

from  glabrata  and  parvijlora  see  Buprecht's  'Flor.  Samojed.'  Trautvetter  (Plant.  Tai
m.) 

observes  that  some  of  Buprecht's  Wahlenbergii  probably  belong  to  a  var.  of  hypertonia. 

L.  pallescens,  Wahl.  Fries  regards  this  as  a  species  not  yet  fully  established
.  Koch 

makes  of  it  multiflora,  var.  e.  E.  Meyer  and  Bentham  unite  it,  congesta,  and
  multijlora 

vnth.  campestris. 

L.  multijlora,  Ehr.,  is  campestris  /3  of  DC.  and  E.  Meyer.    Fries  and  K
och  keep  it 

distinct  and  include  congesta  under  it. 

L.  hyperborea,  Br.     E.  Meyer  and  most  authors  unite  this  wit
h  arcuata,  Hook, 

distinguishes  it  specifically  by  its  plane  leaves  and  capitate  spikes. 

i.  vemalis,  DC,  is  referred  to  pilosa,  by  Koch,  E.  Meyer,  and
  most  authors. 

Junctjs  biglumis,  L.,  and  trigltmis,  L.,  are  united  by  Bentham,
  and  are  possibly  states 

of  one  plant,  though  always  so  distinguishable  that  most  other  auth
ors  keep  them  apart. 

J.  conglomerate,  L.,  and  effusus,  L.,  the  two  principal  forms  o
f  /.  communis,  Ehr.,  are 

both  arctic. 
 

. '       ,      ' 
J.  Balticus,  Willd.     Bentham  observes  that  this  is  probab

ly  a  luxuriant  form  of arcticus. 

*  nliginosus,  Roth.  Fries  and  Koch  keep  this  (the  mpinus, 
 Mcench.)  distinct  from 

articulatus.    E.  Meyer  regards  them  as  synonyms. 

Fr 
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J.  lampocarpus,  Ehr.,  is  articulatus  a  and  |3  of  Linnaeus,  fide  Koch.  E.  Meyer  unites 

it.     According  to  Eries,  it  is  not  Scandinavian. 

J.  alpinus,  Vill.  I  have  followed  E.  Meyer,  Eries,  and  Koch,  in  keeping  this  distinct, 

though  Kunth  unites  it  with  articulatus,  and  in  the  '  Elora  Boreali- Americana '  it  is  put 
as  a  synonym  of  uliginosus. 

J.  compressus,  Jacq.,  is  the  same  with  bulbosus,  L. 

J.  Bothnicus,  Wahl.,  is  a  synonym  of  Gerardi,  according  to  Koch  and  E.  Meyer,  as  is 

ccenosus,  Bich.  fid.  Fries  and  E.  Meyer :  the  latter  observes  that  J.  Gerardi  always  grows 
in  salt  marshes,  and  compressus  never. 

J.  atrofuscus,  Rupr.,  is  reduced  to  a  synonym  of  Gerardihy~E.  Meyer  in  Ledebour,  El. Ross. 

Carex.  I  am  indebted  to  Dr.  Boott  for  revising  the  list  of  Carices,  which,  as  it  stands, 

embodies  his  views  as  to  the  specific  limits  of  the  Arctic  forms  and  their  distribution. 

Scirpus  Olneyi,  A.  Gray.  This  appears  to  me  nothing  but  a  very  slight  variety  of  S. 
triqueter. 

Eriophoktjm  Chamissonis,  C.A.M.,  is  regarded  by  Eries  as  identical  with  capitatum. 

E.  Scheuchzeri,  Hoppe  (capitatum.  Host.),  is  distinguished  fr 'om  capitatum  by  the  leaves 
scabrous  at  the  margin,  subglobose  spike,  and  stoloniferous  roots  ;  it  is  not  Scandinavian, 
but  found  in  Arctic  Greenland. 

E.  russeolum,  Er.  Kept  distinct  by  Eries,  from  its  opake  mucronate  scales  and  yellow- 
brown  setae.     It  is  found  only  in  Lapland  and  West  Einland. 

E.  latifolium,  L.  I  find  it  quite  impossible  to  distinguish  gracile,  angustifolium,  and 
polystachyum  by  any  definite  or  constant  characters,  and  revert  to  the  Linnsean  opinion 
that  all  are  forms  of  one,  in  which  Bentham  concurs. 

Gramine^e. — This  list  has  been  twice  most  carefully  revised  by  Col.  Munro,  who 
regards  all  the  names  brought  under  others  as  undoubted  varieties  or  synonyms.  I 

have  in  the  following  notes  invariably  put  foremost  the  views  of  Grisebach  (Elor.  Boss.) 
and  Andersson,  as  those  of  the  two  best  and  most  accurate  authors  on  Northern  Grasses 

with  whom  I  am  acquainted.  Andersson's  in  particular  is  an  excellent  work  in  all  re- 

spects ;  he  keeps  up  many  critical  species,  but  indicates  in  all  cases  accurately  their  inter- 
mediate positions,  and  recognizes  the  trivial  nature  of  their  characters. 

Alopectjrtjs  ovatus,  Horn.,  is  alpinus  |3.  borealis  of  Trinius  and  Grisebach,  in  Ledebour 
(El.  Boss.),  according  to  whom  the  a.  Scoticus  does  not  occur  in  Russia.  A.  alpinus,  L., 
does  not  occur  in  Andersson's  '  Graminese  Scandinavise.' 

A.  Ruthenicus,  Wein.    This,  a  synonym  of  nigricans,  Hornemann,  is  kept  distinct  by 
Eries,  Andersson,  and  Grisebach.    Eries  says  of  a  variety pusillus,  "  fere  A.  alpinus,  Sm.; 
again,  of  nigricans,  "  A.  pratensi  valde  affinis." 

A.  aristulatus,  Mich.  Kept  distinct  by  Asa  Gray ;  it  is  the  geniculars,  var.  /3,  of  Tor- 
rey's  Elora. 

A.  fulviis,  Sm.,  is  kept  up  by  Grisebach  and  Eries.  It  is  considered  the  same  as  aris- 
tulatus  in  '  Elor.  Bor.-Am.'  Andersson  says  of  it#  "A.  geniculato  valde  aflinis  ejusque 
vncietzti  fluitanti  nimium  similis." 
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Beckmannia  erucceformis,  Host.  The  distribution  of  this  plant  is  most  extraordinary  : 
in  Europe  it  is  absent  in  the  whole  north,  west,  and  central  area,  but  extends  from  N. 

Italy  to  Middle  Uussia  through  Greece.  In  Asia  it  is  found  in  Mesopotamia,  Persia, 
Caucasus,  Siberia,  N.E.  Asia,  and  Japan.  In  America  it  inhabits  the  whole  west  coast 

from  Oregon  to  California,  the  Rocky  Mountains,  the  Saskatchewan,  and  passes  down  the 

Mackenzie  to  beyond  the  arctic  circle.     It  is  absent  in  the  ZS'orth  and  Central  United 
States,  but  was  found  at  St.  Louis  by  Drummond.     It  is  omitted  in  *  Flora  Boreali- Ame- 
ricana.1 

Agrostis  alpina,  Wahl.  The  alpina  of  Scopoli  is  kept  distinct  by  Griscbneh.  Fries 

includes  a  Lapland  plant  of  Villars's  of  that  name  under  ritpestris,  All.,  as  Lapponinn. 
Andersson  reduces  alpina,  Wahl.,  to  rubra,  and  observes  that  it  is  a  very  northern 

plant,  hardly  known  out  of  Scandinavia.  I  follow  Munro  in  bringing  aljt'nm  under 
rubra,  L.,  though  I  must  confess  I  do  not  see  why  in  that  case  A.  ntpestris,  All., 

should  not  follow.  The  true  A.  alpina  of  Scopoli,  said  to  have  been  onec  found  on  the 

Loffoden  Islands,  is  excluded  by  Andersson.     The  true  A.  rupestris,  All.,  according  to 
Blytt  and  Andersson,  is  not  Scandinavian. 

A.  alba,  L.     I    follow  Munro  in  uniting  this  {polymorpha,  Huds.,)   with  vulgaris. 
Grisebach  keeps  it  distinct. 

Deyeuxia  and  Calamagrostis.     I  have  implicitly  followed  Munro  in  these  genera, 

being  quite  unable  to  arrive  at  any  satisfactory  conclusion  regarding  them. 

D.  Canadensis,  P.  B.     Durand  is  the  only  authority  for  this  being  a  South  Greenland 

plant ;  but  as  he  does  not  mention  varia,  strigosa,  or  lanceolata  (all  reputed  Greenland 

plants),  I  hesitate  to  admit  it. 

D.  neglecta,  Rupr.  and  Ehr.,  is  a  synonym  of  stricta,  according  to  Grisebach,  Fries,  and 

Andersson.     It  is  kept  distinct  from  Lapponica  by  all. 

D.  chalybcea,  Fries,  is  kept  distinct  by  its  author  and  Andersson,  who  observes  of  it, 

"  C.  Lapponica  siniillima,  sed  non  parum  diversa."     It  is  the  Lapponica  /3.  clmlybaa of  Laestad. 

-#.  purpurascens,  Br.     Asa  Gray  refers  this  doubtfully  
to  sylvatica,  PC.  (Manual  Bot. 

N.  TJ.  S.) ;  Torrey  more  confidently  (see  *  Flor.  Bor.-Am.'). 

D.  Grcenlandica,  E.  M.     Tins  is  one  of  Kunth's  unknown  species  (Agros
t.  239)  re- 

ferred  here  by  Col.  Munro.     It  is  not  referred  to  in  Lange's  Greenland 
 list.     It  is 

also  a  Labrador  plant,  according  to  E.  Meyer. 

D.  montana.  Host.,  is  the  Anmdo  varia  of  Wahlenberg.    Fries  gives  
the  Baltic  Islands 

but  Fr 
as  its  only  Scandinavian  habitat. 

D.  Kartmanniana,  Fr.,  is  kept  distinct  by  Andersson  and  Grisebach ; 

siders  it  insufficiently  established.    Andersson  says  of  it,  '<  pulcher
rima  species  inter 

Kallerianam  et  sylvaticam  fere  media  ;"  he  places  it  next  strigo
sa-.    I  follow  Munro 

in  bringing  it  under  varia.  .     ... 

Z>.  aleutica,  Bong.     Kept  up  by  Grisebach ;  but  Col.  Munro  considers  it  identical  with strigosa. 

V-  Langsdorffii,  Tr.     Kept  up  by  Grisebach,  but  considered  
by  Munro  the  same  with 

purpurea. 
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D,  elata,  Blytt,  is  the  form  /3.  major  of  phragmitoides,  according  to  Andersson,  which 

approaches  lanceolata. 

Calamagrostis  litorea,  DC.,  is  a  synonym  of  laxa9  Host.,  according  to  Grisebach. 

According  to  Fries,  it  is  an  insufficiently  defined  species.  Andersson  observes  its  ex- 
tremely close  affinity  with  Fpigejos. 

C.  Halleriana,  Gaud.  A  distinct  species,  according  to  Grisebach,  Fries,  and  Andersson, 

who,  however,  says  (under  lanceolata,  var,  cinerascens) ,  "  C.  Halleriance  proxima," 

and,  again,  "  inter  C.  lanceolatam  et  phragmitoidem  omnino  media  videtur." 
O.  phragmitoides,  Hartm.  Also  kept  up  by  Grisebach,  Fries,  and  by  Andersson,  who 

observes  of  one  variety,  "  C.  Halleriance  analoga ;"  of  another,  "  ad  C.  lanceolatam 

quodammodo  vergens;"  and  of  a  third,  "a  O.  lanceolata  difficile  dignoscitur." 
Hierochloe  racemosa,  Tr.,  is  a  synonym  of  pauciflora,  according  to  Grisebach. 

Deschampsia  bremfolia,  Br.  This,  the  Aira  arctica,  Tr.,  who  elsewhere  regards  it  as 

a  var.  of  caspitosa,  is  kept  up  by  Grisebach.  Fries  reduces  it.  Andersson  remarks  of 

brevifolia,  Hn.,  that  it  is  very  remarkable  from  resembling  a  hybrid  between  caspitosa 
and  fiexuosa. 

Trisetttm  agrostideum,  Tr.,  is  kept  distinct  from  subspicatum  by  Andersson,  Grisebach, 

and  Fries.  Andersson  remarks  that  it  is  so  entirely  intermediate  between  flavescens  and 
subspicatum,  that  it  is  extremely  difficult  to  say  to  which  it  is  best  referred. 

T.  Sibiricum,  Bupr.  (Aira  Buprechtii,  Griseb.),  is  distinguished  by  Grisebach  by  its 
much  larger   scabrous-bearded  florets.     Andersson  observes  how  very  near  it  is  to 
agrostideum. 

Phippsia  monandra,  H.  &  A.,  is  a  synonym  of  algida,  according  to  Grisebach.  It  is 

algida  (5  of  Kunth.    It  is  kept  distinct  in  c  Flor.  Bor.-Am.' 

Catabrosa  aquatica,  Br.     Durand  gives  this  as  a  native  of  Greenland,  lat.  65°  N. 
Colpodium  pauciflorum,  Hook.  Only  one  habitat  is  known  for  this ;  it  may  be  a 

reduced  or  starved  state  of  latifolium ;  but  much  better  specimens  are  required  to  deter- 
mine the  point. 

C  anmdmaceiim,  Hook.,  is  latifolium  j3,  Trinius  and  Grisebach,  and  is  reduced  to  a 
synonym  by  Andersson. 

C.  fulvumi  Tr.  Andersson  doubts  whether  this  and  pendulinum  are  really  distinct 

species ;  and  judging  from  the  fine  specimen  in  Herb.  Hook.,  I  am  disposed  to  think,  wit  a reason. 

Toa  dejlexa,  Bupr.,  remotiflora,  Bupr.,  and  similis,  Bupr.,  all  of  Samoyedland,  are  all 

reduced  by  Grisebach  to  Colp.  pendulinum — the  last  as  a  variety,  the  two  first  as 
synonyms. 

P.  scleroclada,  Bupr.,  latiflora,  Bupr.,  and  pcecilantha,  Bupr.,  all  of  Samoyedland,  are 
reduced  by  Grisebach  to  synonyms  of  Colp.fulvum. 

Dtjpontia  Fisheri,  Br.,  was  named  after  Mr.  Fisher,  one  of  Parry's  officers,  and  shoul not  be  written  Fischeri. 

D.  psilosantha,  Tr.,  of  which  Poa  pelligera,  Bupr.,  is  a  synonym,  according  to  Grise- 
bach, is  kept  by  that  author  as  a  distinct  species. 
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Glyceria  arctic*,  Hk.,  is  certainly  only  a  starved  state  of  Jluilans.    Durand  givi 
this  as  a  native  of  Greenland,  lat.  68°  N. 

Poa  airoides,  Nutt.,  is  identical  with  Atropk  distans,  Griseb. 
P.  angustata,  Br.  (Atropis,  Griseb.),  is  kept  distinct  by  Grisebach  with  P.  Xufhaensis 

as  a  synonym ;  it  is  a  very  arctic  form. 

P.  angustifolia,  L.,  is  pratensis  y  of  Grisebach ;  it  is  rare  in  the  arctic  regions.  Anders- 
son  refers  it,  with  a  query,  to  serotina. 

P.  trivialis,  L.,  is  kept  distinct  by  Grisebach,  Fries,  Andersson,  and  almost  all  authors ; 
it  is  also  arctic.     Pries  doubts  the  identity  of  the  Linnaean  plant. 

P.  nemoralis,  L.  I  have  followed  Munro  in  bringing  together  the  following  names, 
which,  whether  species  or  no,  are  not  to  be  discriminated  by  arct  ic  stunted  specimens ; 
he  considers  them  all  forms  of  one : 

P.  ccesia,  Smith,  is  kept  up  by  Grisebach  and  Andersson,  with  asj>era,  Gaud.,  as  a 

synonym;  Pries  also  keeps  it  distinct;  Andersson  indicates  its  extremely  close  affinity 
with  nemoralis. 

P.  Grcenlandica,  Steud.,  is  nothing  but  serotina,  Ehr.,  which  is  kepi  up  by  Grisebach, 
Pries,  Asa  Gray,  and  Andersson. 

P.  bryophila,  Tr.  Called  arctic  by  Grisebach,  who  has  never  seen  the  plant ;  but  I  do 

not  find  the  locality  (Pret.  Senjawin)  in  any  map.     Munro  reduces  it  to  nemoralis. 
P.  Vahliana,  Liebm.,  Plor.  Dan.  2401,  is  but  a  slight  variety  of  nemoralis. 

P.  laxa,  Haenke.  Grisebach,  Andersson,  and  Fries  all  keep  this  distinct  ivom  Jlcxuosa . 

In  '  Plor.  Bor.-Am.'  they  are  treated  as  synonyms.  For  remarks  on  its  affinities,  se< 
Andersson  (Gram.  Scand.). 

P.  Cenisia,  All.  Grisebach  keeps  this  distinct,  but  refers  Cenisia  of  Frics's  Herb. 
Norm,  to  arctica,  Br.  (flexuosa,  Wahl.).  Fries  refers  Jlexuosa,  TVahL,  to  Cenisia.  Anders- 

son considers  Cenisia  hardly  distinct  from  arctica,  Br. 
P.  aretica,  Br.  Kept  distinct  by  Grisebach,  who  makes  Jlexuosa,  Wahl.,  a  synonym  of 

it.     It  is  Jlexuosa  /3  of  Trinius,  and  laxa,  Br.  in  E-oss's  Voy 
P.  abbreviata,  Br.  Unknown  to  Grisebach,  and  reduced  by  Munro.  Fries  and  Anders- 

son reduce  abbreviata,  Blytt,  to  Cenisia,  var.  depanperata. 

Pestuca  JRichardsoni,  Hook.  Durand,  on  Torrey's  authority,  gives  what  Torrey 

doubtfully  considers  a  variety  of  this  plant  as  a  native  of  Greenland.  I  know  of  no  species 

to  which  Bichardsoni  is  closely  allied,  except  the  Rocky  Mountain  var.  F.  scahrella,  of 
^hich  it  may  be  a  hirsute  form. 

P.  ovina,  L.     I  follow  Munro  and  Bentham  in  reducing  rubra  and  duriuscula,  and  the 

former  authority  in  bringing  Kceleria  Mrsuta  and  F.  brevifolia  here.  The  latter  is  a 

marked  small  form,  but  passes  gradually  into  rubra.  Andersson  keeps  up  ovina,  dunus- 

cula,  and  mbra,  brineinff  arenaria  under  the  last,  and  sabulosa  under  the  first.     Grise- 
o*"o 

bach  keeps  up  ovina,  L.,  with  duriuscula  as  var.  l\  also  rvbra,  L.,  with  arenaria  as  var 

ft  and  Kceleria  Mrsuta  (of  which  I  know  nothing)  as  distinct  from  both ;  but  Munr< 

reduces  all  to  ovina,  L.  Fries  unites  arenaria  and  rubra,  keeping  duriuscula  and  ovim distinct. 

VOL.  XXIII. 
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F.  bremfolia,  Br.     Brown  says  of  this  (Flora  of  Melville  Island),  "  forsan  nimis  affinis F. 53 

\f  L/   H  ^  *-*•  » 

Bromus  mermis,  Leys.,  and  purgans,  L.,  are  both  kept  distinct  from  ciliatus,  L.,  by 

Grisebach.  I  am  indebted  to  Munro  for  their  identification,  together  with  that  oipictus, 

mini,  which  is  undoubtedly  ciliatus,  L.  Asa  Gray  refers  purgans  to  ciliatus.  Durand 

mentions  this  plant  as  a  native  of  Greenland,  lat.  65°,  under  the  name  of  B.  Kalmii  ? 
according  to  Dr.  Torrey. 

Triticum  vwlaceum,  Horn.     Fries  keeps  this  distinct ;  but  Blytt  suspects  it  to  be  a 

ety  of  T. wninwn.     Andersson  observes  that  it  is  an  alpine  and  arctic  plant,  not 

Greenland,  altogether  intermediate  between  caninum  and  repens,  and  con- 
cludes "  nonne  attamen  modificatio  alp 

Since  the  printing  of  the  foregoing  paper,  I  have  received,  through  the  kindness  of 

Dr.  Asa  Gray,  particulars  of  the  discovery  of  Oalluna  vulgaris  near  Tewksbury,  Massa- 

chusetts, by  Mr.  Jackson  Dawson,  occurring  rather  abundantly  over  about  half  an  acre 

of  boggy  ground,  amongst  various  strictly  American  plants.  This  tends  to  confirm  the 
statement  of  De  la  Pvlaie,  that  Callwict,  is  an  inhabitant  of  Newfoundland. 

J.  D.  Hooker. Kew,  Oct.  11,  1861. 

Erratum. 

At  p.  317,  line  8,  after  "  regions"  add  "of  Europe  and  Asia.'" 
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XVIII.  Further  Observations  on  Entozoa,  with  Experiments.     By  T.  Spencer  Cobbold 

M.D.,  F.L.S.* 

Read  December  20th,  1860. 

ALTHOUGH,  since  my  last  communication,  I  have  had  fewer  opportunities  of  examining 

Entozoa,  I  think  it  will  be  admitted  that  the  new  or  otherwise  important  forms  which 

have  come  under  my  notice,  are  of  sufficient  interest  to  be  placed  on  record,  in  continu- 

ation of  the  series  of  papers  previously  submitted  to  the  Society. 

In  the  present  instance,  the  number  of  different  animals  specially  examined  with  refer- 

ence  to  the  presence  or  absence  of  internal  parasites,  amounts  in  all  to  forty-three,  in- 

cluding seven  fish,  two  reptiles,  seventeen  birds  and  nineteen  mammals.  Of  these  onh 

three  fish,  one  reptile,  seven  birds  and  the  same  number  of  mammals,  were  found  in
fested. 

In  so  far  as  these  numbers  refer  to  species  formerly  living  in  the  Zoological 
 Society's 

menagerie,  the  proportion  is  small,  and  tends  to  confirm  both  the  stat
ement  and  explana- 

tion which  I  have  before  hazarded  in  respect  of  the  comparative  freedom  from
  internal 

trematode  parasites,  found  to  obtain  in  foreign  animals  subjected  to 
 a  condition  of 

captivity. 

1.    DlSTOMA 

of  life 

Distoma  conjunctum,  Cobbold,  Linn.  Soc.  Proceed,  vol.  v.,  Zool.  Div.  p. 
 8. 

Bemarks.-An  already  briefly  indicated  in  my  synopsi
s  of  the  Distomitte,  published  in 

the  Society's  Proceedings  (Ice.  ciL),  this  species  of  fluke
  infests  the  liver  of  the  American 

Red  Fox  (CM.il*>*  The  animal  in  question  died  a
t  the  Zoological  Society  s  Gardens, 

Regent's  Park,  in  December,  1858,  and  was  dissected  on
  the  2 1th  of  that  month  the  carcase 

being  still  quite  fresh.  The  biliary  ducts  were  fou
nd  thickened  and  enlarged  m  several 

places,  forming  here  and  there  small  cysts  of  vari
able  size.  In  these  cavit  tes-partly  occu- 

pied  by  purulent  matter-the  distomes  were  lodged 
;  and  when  placed  in  water  they  showed 

-0- 1  _  Their  extreme  transparency  at  once
  displayed,  under  the  microscope,  the  rela- 

tive position  and  degree  of  development  of  the  various  
organs,  as  shown  by  the  accompany- 

ing  figure  (fig.  1,  Plate  XXXIII.),  in  which  I  may
  particularly  remark  the  great  breadth  of 

the  digestive  cteca,  the  well-defined  excretory  c
anals  passing  transversely  inwards  from  the 

botry oidal  albumen-forming  glands  (Dotterstock) ,
  and  also  the  large  yelk-forn^ng  organ 

or  ovary  (Eikeimstock),  placed  in  the  centre  o
f  the  body,  immediately  below  the  uter  ne 

folds.  A  still  more  noticeable  feature,  however,  
is  seen  in  the  unusual  length  and  bread  h 

of  the  contractile  vesicle  belonging  to  the  excretory  sys
tem.  It  occupies  M^*™ 

of  the  longitudinal  diameter  of  the  body,  and  b
ifurcates  at  the  summit  the  course  oi  each 

division  being  traceable  almost  as  far  forward  as  the 
 bulb  of  the  (esophagus^  below 

suddenly  constricted,  and  terminates,  as  usual,  by  a  small  c
entral  aperti The  sac  itself 

An  abstract  of  this  paper  has  been  published  in  the  So
ciety's  Proceedings,  Zool.  Div.  vol.  v.  p.  235. 
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is  comparatively  narrow  and  tortuous  at  the  upper  half,  where  it  passes  between,  and 

apparently  contributes  to  separate,  the  two  well-developed  and  irregularly  oval-shaped 
testes.  The  inferior  half  is  much  broader,  and  is  occupied  by  numerous  glittering  cor- 
puscles,  which  are  especially  numerous  at  the  lower  end.  The  character  of  these  particles 

has  already  been  accurately  described  by  Wedl,  "Wagner,  and  others ;  but  I  did  not  observe 
any  of  them  connected  together  in  the  form  of  cellular  masses,  such  as  Claparede  has 
described  as  occurring  in  the  excretory  ducts  of  Holostomata.  In  connexion  with  the 

reproductive  system,  I  may  notice  the  circumstance  of  a  pair  of  these  flukes  being  found 
sexually  united,  as  represented  in  fig.  2 ;  an  observation  so  rare,  that  it  has,  I  believe,  led 
some  to  infer  that  the  hermaphroditic  flukes  were  capable  of  self-impregnation.  Even 

Bilharz's  discovery  of  a  trematode  specially  furnished  with  a  gynsecophoric  canal,  aiforded 
no  direct  proof  of  a  true  sexual  function  in  the  androgynous  Distomata,  because  in  his 
aberrant  form — as  obtains  also  in  a  few  others— -the  sexes  are  separate.  Many  thousands 
of  flukes  must  have  now  passed  under  my  examination,  and  yet  this  is  the  first  instance 

which  I  have  observed  a  true  sexual I  am  not  acquainted  with  any 

similar  observation  on  record,  in  so  far  as  it  affects  the  truly  hermaphroditic  species.  In 
the  instance  now  mentioned,  the  opposed  suckers  were  so  firmly  adherent  that  it  was 
found  impossible  to  detach  the  animals  without  breaking  them  up  piecemeal.  Lastly,  I 
may  notice  that  the  ova  (/',  fig.  1)  contained  in  the  uterine  folds  have  a  longitudinal  diameter 
of  only  yJo  of  an  inch. 

2.  Pentastoma  denticulatum,  Rudolph 
Pentastom 

Wieg 

Kiiche 

Me 

Medecin 

Remarks.— Although  it  is  clear  from  the  investigations  of  Schubert  and  Van  Beneden 
respecting  the  condition  and  development  of  the  embryo  of  Pentastoma,  that  this  genus  is 
closely  allied  to  the  Acarida?.,  its  habits  are  so  intimately  associated  with  those  of  Entozoa 
proper,  that  there  can  be  no  impropriety  in  offering  a  short  notice  in  this  place. 

On  the  10th  of  February,  1859,  I  obtained  numerous  examples  from  the  viscera  of  a 

Bubale^  {Antilope  Bubalis,  Pallas),  which  had  died  the  day  previous  at  the  Zoological 
Society's  Gardens.  The  greater  part  of  these  worms  occupied  the  surface  of  the  lungs  and 
intestines  ;  a  considerable  number,  however,  being  enclosed  in  cysts  beneath  the  pulmonary 
pleura.  Fifteen  or  more  having  been  taken  away  for  the  purposes  of  microscopic  exami- 

nation and  experiment,  I  had  ample  opportunity  of  watching  the  movements  of  the 
cephalic  claws  whilst  the  animals  were  still  living.  I  may  here  remark,  that  these  claws 
do  not  in  any  way  resemble  those  of  the  Tape-worm  family,  but,  in  strict  accordance  with 
other  external  features,  show  that  the  Pentastomes  belong  to  an  entirely  different  type. 
Placed  under  the  half-inch  objective,  with  the  ventral  surface  uppermost,  the  transparency 
of  the  body  permits  a  full  view  of  the  apparatus  of  hooks,  as  displayed  in  the  accompanying 
drawing  (fig.  3).  It  will  be  here  noticed  that  the  points  of  the  claws  are  directed  towards 
the  observer,  and  not  towards  the  longitudinal  axis  of  the  body  as  Kuchenmeister's  figure 
C  Parasiten,'  tab.  viii.  fig.  11)  would  lead  one  to  suppose ;  moreover,  the  claws  are  placed 
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obliquely  in  reference  to  the  central  line,  the  angle  of  divergence  being  about  25°.   During 
the  eversion  and  retractation  of  the  claws,  the  vacant  spaces  directly  above  them  dilate 

and  contract,  so  as  greatly  to  facilitate  the  prehensile  action  of  the  hooks.    These  de- 

pressions are  obviously  inversions  of  the  ventral  integument,  forming  socket-like  pouches 

for  the  implantation  of  the  hook-capsules.     If  one  of  the  claws  be  isolated  and  viewed 

laterally,  it  will  be  seen  to  consist  of  two  parts — namely,  a  strongly  curved  hook  (a,  fig.  I), 
and  a  cajisule  (b).     The  upper  part  of  the  latter  forms  a  hood  ((/),  for  the  lodgement, 

support,  and  protection  of  the  hook ;  the  lower  tubular  portion  serving  to  fix  the  apparatus 

in  the  body,  and  at  the  same  time  to  regulate  the  movements  of  the  claw  through  the 

intervention  of  a  muscular  pulley  (g),  which  enters  the  tube  at  the  lower  end.     Acting 

antagonistically  to  this,  we  find  an  extensor  muscle  (/)  inserted  into  the  anterior  border 

of  the  base  of  the  hook  itself.     The  summit  or  projecting  point  of  the  hood  is  flattened 

out,  so  as  to  form  a  three-cornered  process  (e),  which  covers  and  protects  the  -harp  ex- 

tremity of  the  hook  when  the  latter  is  retracted. 

In  regard  to  other  external  appearances,  my  observations  for  the  most  part  correspond 

with  those  already  on  record;  but  with  reference  to  the  rows  of  minute  integumentary 

spines,  it  will  be  seen  from  my  figure  (3),  that  the  uppermost  row  is  placed  somewhat 

more  apart  from  the  second— at  least,  at  the  sides ;  the  whole  forming  a  complete  and 

graceful  tracing,  as  it  passes  downwards  on  either  side  between  the  inferior  and  superior 

pair  of  cephalic  claws.  Further,  I  do  not  find  the  spines  themselves  to  be  simply  conical, 

as  hitherto  represented,  because  their  uniformity  of  outline  is  interrupted  at  the  lower 

third,  as  shown  at  the  left  margin  of  figure  5  ;  this  appearance,  indeed,  can  only  be  seen 

by  a  lateral  view.  The  so-called  stigmata  (Athemlocher  of  Xordmann)  display  a  double 

outline,  but  no  vessels  could  be  traced  in  connexion  with  them. 

With  respect  to  the  internal  structure  of  this  parasite,  very  little  can  be  made 

circumstance  materially  favouring  the  notion  that  we  have  to  deal  with  an  imperfectly 

developed  animal.     Throughout  the  body  there  exists  a  central  clear  space,  and  this
  is 

well  defined  by  dark  lateral  masses,  which  narrow  out  on  either  side  of  the  head,  i
n  the 

form  of  a  horse- shoe-shaped  band  enclosing  the  mouth  and  the  four  ehitinous  c
law-ma     - 

These  dark  patches  at  first  sight  look  like  albumenogene  organs, 

turn  shows  that  they  are  entirely  made  up  of  large  parenchymatous
  cellules,  unconnected 

.  any  special  fibres  or  tubes.  In  an  isolated  and  highly  magni
fied  group  of  them, 

the  granular  contents  and  central  nuclei  at  once  became  visible,  as  repr
esented  m  fig  6, 

but 

where  some  have  become  flattened  at  the  sides  from  accidental  pressure   . 

Before  finally  quitting  the  consideration  of  this  parasite,  I
  may  advert  to  the  recently 

advanced  opinion  of  Gurlt,  Kuchenmeister  and  others,  respe
cting  its  assumed  larval  con- 

dition. After  the  perusal  of  Leuckart's  original  memoir  t,  kindly  placed  n
  my  hands  by 

Mr.  Busk,  I  naturally  felt  desirous  of  repeating  that  ext
inguished  zoologist  s  experiments. 

Accordingly  (as  I  have  alreadv  stated  in  the  Quart.  Jour
n.  Micr.  Sc),  on  the  11  ho  Jfe- 

bruary,  I  proceeded  to  infest  two  dogs.     Into  the  nost
rils  of  the  first  hound,  stated  to  be 

*  Leuekart,  in  his  recent  work,  « Bau  und  Entwickelun
gsgeschichte  der  Pentastomen,'  says  they  are  glandular

,  and 
with 

t 

See  also  my  translation  in  the  '  Micr.
  Journal,*  vol.  vii.  p.  182. 
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only  ten  months  old,  I  introduced  nine  living  Pentastomes,  and  in  the  second — an  old  dog 
five  examples.  All  the  worms  quickly  disappeared,  and  I  therefore  fully  expected  a 

satisfactory  result.  I  was  doomed  to  disappointment.  On  the  4th  of  March  the  young 

animal  was  destroyed,  and  I  made  a  most  careful  dissection  of  the  head,  without,  how- 
ever, finding  a  single  Pentastome  in  any  of  the  nasal,  frontal  or  facial  cavities.  I  regret 

to  add,  that  the  old  dog  was  subsequently  killed  and  thrown  away  during  my  absence, 

and  I  have  not  since  had  an  opportunity  of  repeating  the  experiment.  Prof.  Leuckart, 

having  seen  the  memorandum  above-mentioned,  suggests  that  the  parasites  may  have 

been  dislodged  by  the  dog's  sneezing. 

3.  Trichocephaltts  afitnis,  Rudolphi. 

T.  affinis,  Rudolphi ;    Miram  ;  Lamarck ;  Gurlt ;  Mayer  ;  Dujardin  ;  Diesing,  Helminth,  vol.  ii.  p.  296 ; 
Kuchenmeister,  Parasiten,  p.  275. 

T.  Cameli,  Rudolphi. 
T.  ovis,  Abildgaard. 

T.  Giraffa,  Clot-Bey  (non  descript),  in  Bulletin  Scient.  de  PAcad.  Imp.  de  St.  Petersb.  1839,  torn.  vi. 
p.  94;  also  in  Isis,  1839,  p.  663  ;  Diesing,  Syst.  Helminth,  vol.  ii.  p.  294  (species  inquirendse) . 

T.  gracilis,  Cobbold,  Proceed.  Zool.  Soc.  for  1860,  p.  103  (non  descript.). 

Remarks. — In  a  paper,  entitled  "  Contributions  to  the  Anatomy  of  the  Giraffe,"  which 
I  had  the  honour  of  communicating  to  the  Zoological  Society  on  the  14th  of  February 
last,  the  circumstance  of  my  having  detected  Trichocephali  in  the  caecum  and  colon  of  that 
ruminant  is  already  mentioned.  At  the  time  referred  to,  I  purposely  abstained  from 
giving  any  particular  account  of  the  worm,  but,  believing  it  to  be  a  distinct  form,  I 
recognized  it  provisionally  under  the  title  of  T.  gracilis.  Subsequently,  finding  the 
latter  title  to  be  applicable  to  a  Trichocephaliis  discovered  by  Olfers  and  Natterer  in  two 
species  of  Agouti,  I  abandoned  it ;  and  I  have,  moreover,  since  satisfied  myself  by  a  very 

careful  investigation,  that  the  species  in  question  is  identical  with  the  T.  affinis  of  Eu- 
dolphi. Under  the  synonym  of  Trichocephalus  Giraffa,  Diesing  has  grouped  this  worm 

among  his  doubtful  forms,  its  presence  having  been  previously  noticed  by  Clot-Bey  in 
the  small  intestines  of  a  giraffe  dissected  at  Cairo  in  the  year  1839. 

Viewed  with  the  naked  eye  (fig.  7),  one  can  scarcely  detect  any  difference  between  this 
form  and  the  well-known  T.  dispar  of  the  human  subject— an  observation  which  applies 
to  some  other  species  of  the  same  genus.  In  my  examples  the  females  measure  from 

lf~2  inches  in  length,  over  all ;  the  males  reaching  from  2-2|  inches.  With  the  pocket 
lens,  the  surface  of  the  worm  appears  smooth  throughout,  but  when  highly  magnified, 
peculiar  markings  are  seen  on  the  anterior  thin  portion,  which  probably  also  extend  over 
the  body  proper.  The  so-called  neck  presents  a  tolerably  uniform  thickness  along  its 
entire  course ;  it  is  so  narrow  as  to  measure  only  from  T25-T2  oth  of  an  inch  transversely, 
whilst  the  finely-pointed  head  itself,  immediately  below  the  mouth,  has  a  diameter  less 
than  ToVotn  of  an  inch.  In  the  fresh  state  the  head  appeared  to  be  lobed,  or  rather, 
I  may  say,  furnished  with  two  alseform  lobed  appendages,  as  represented  in  fig.  8 ;  but  in 
preserved  specimens  these  appearances  either  partially  or  entirely  disappear,  leaving  one 
m  doubt  as  to  their  true  nature.     Kuchenmeister  has  noticed  the  evanescence  of  appa- 
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rently  similar  structures  surrounding  the  mouth  of  T.  diepar,  and  therefore  supposes 
that  the  lobes  in  question  are  due  to  the  presence  of  a  peculiar  organ,  capable  of  cversion 
and  inversion,  and  not  merely  the  result  of  accidental  sarcode  globules.     Be  that  as  it 
may,  I  have  been  surprised  to  notice  how  completely  other  well-marked  external  and 
internal  characters  alter  or  disappear  from  shrinking,  &c.,  caused  by  immersion  in  spirit. 
This  observation  especially  applies  to  a  very  peculiar  longitudinal  band,  which  com- 

mences a  little  below  the  head,  and  can  be  traced  on  one  side  of  the  neck  the  whole  way 

down  to  the  beginning  of  the  so-called  body;  it  is  remarkably  distinct  in  fresh  specimens, 
but  barely  discernible  in  those  preserved.     This  band  was  first  discovered  by  Dujardin, 
who  states  it  to  consist  of  prominent  and  pointed  papillae.     Wedl  has  also  described  it  as 
consisting  of  little  warts  and  spines ;  whilst  Kuchenmcistcr  goes  so  far  as  to  compare 

these  little  prominences  to  the  hooklets  present  on  the  male  copulatory  organs.     Accord- 
ing, however,  to  my  own  examinations,  this  band  is  made  up  of  projecting,  bluntly 

pointed,  polygonal,  epidermal  cells,  which  in  certain  adjustments  of  the  focus  refract 

transmitted  light  so  strongly,  that  the  band  of  them  looks  as  if  it  consisted  of  a  regularly 

arranged  series  of  pigment  spots  (fig.  9  a) ;  at  other  times  the  centre  of  each  cell  becomes 

clear  (a1),  and  the  irregularly  polygonal  character  of  each  individual  cell  is  rendered  more 
apparent.     On  one  side  of  the  longitudinal  band,  Dujardin  also  figures  and  describes  a 

series  of  minute  superficial  papillae,  which  he  associates  with  a  festooned  border  of  the 

band.     I  have  not  observed  these  prominences ;  and  the  festooned  markings  are  clearly 

due  to  the  subjacent  convolutions  of  the  oesophagus  (o),  which  are  singularly  uniform  in 

size  and  disposition.     In  the  fresh  state,  the  dermal  rings  (cc)  are  beautifully  distinct; 

they  are  said  to  extend  all  round  the  filamentary  neck,  but  I  found  the  transverse  lines, 

indicating  their  limits,  to  cease  at  a  little  distance  apart  from  either  side  of  the  longitu- 

dinal band.     Midway  between  the  latter  and  the  serrated  border  of  the  neck  there  exists 

internally  a  double  row  of  oval  corpuscles  (d  d)  ;  but,  as  no  vessels  or  fibres  were  observed 

in  connexion  with  them,  and  their  contents  were  not  visible,  I  will  hazard  no  opinion 

respecting  their  nature. 

Turning  now  to  the  reproductive  organs,  the  first  thing  that  strikes  one  has  reference
 

to  the  unusual  length  of  the  penis  and  its  membranous  sheath— a  character  believed  to  be 

peculiar  to  this  species.  In  this  respect,  at  least,  it  departs  very  materially  from  what  is 

observable  in  T.  dispar,  where  the  sheath  forms  externally  a  funnel-shaped  tube,  which 

may  possibly  be  a  distinct  organ.    At  all  events,  if  specific  differences  have  an
y  existence 

and  unfortunately  for  zoological  science,  recent  hypotheses  tend  to  limit,  i
f  not  virtu- 

ally to  deny,  their  value  altogether-no  one  can  any  longer  reasonably  entertain 
 the 

notion  that  T.  affinis  and  T.  dispar  are  one  and  the  same  species.  The  organ  to  whi
ch  I 

have  just  referred  as  present  in  T.  affinis,  is  itself  included  in  a  sheath
-like  muscular 

mass,  which  I  suppose  to  be  concerned  in  the  evolution  of  the  perns.  The  f
ree  end  of 

this  intromittent  muscle  is  shown  in  fig.  11  a.  I  never  saw  this  muscular  mas
s  everted, 

but  the  anal  opening  (b,  fig.  11)  is  sufficiently  capacious  to  give  it  free  p
assage,  if  neces- 

sary. The  everted  part  of  the  sheath  of  the  penis  (fig.  10,  and  c,  fig.  11)  measures
  about 

the  T^th  of  an  inch  in  length ;  it  is  perfectly  transparent,  not  always  uni
form  in  breadth, 

but  covered  throughout  its  entire  extent  with  minute,  conical,  sharply  pointed  s
pines, 
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whose  apices  are  directed  backwards  towards  the  body  of  the  animal.  The  occasional 

absence  of  uniformity  in  the  diameter  of  the  sheath  seems  to  me  to  be  a  point  of  some 

importance;  for,  had  not  my  examinations  extended  over  a  considerable  number  of 

examples,  I  might  have  been  led  to  the  belief  that  I  had  to  deal  with  several  distinct 

forms  of  Trichocephalus.  At  first,  indeed,  this  conclusion  seemed  inevitable,  but  finding 

intermediate  conditions  between  perfect  uniformity  and  the  presence  of  a  large  flask- 

shaped  distension  near  the  free  extremity,  I  can  only  suppose  the  variations  to  be  due  to 

the  degree  of  protrusion  at  which  the  organ  has  arrived.  In  the  accompanying  woodcuts 

I  have  outlined  a  few  of  these  appearances  (figs.  1,  2,  3),  which  are  intended  for  compa- 

rison  with  the  simple  condition  of  the  sheath  shown  in  fig.  10,  Plate  XXXIII.  The  penis 

itself  is  about  three  times  longer  than  the  everted  sheath,  the  exposed  portion  measuring 

the  ̂ th  of  an  inch  ;  it  is  cylindrical,  curved  towards  the  tip,  and  coiled  within  the  spirally 

twisted  tail  at  its  superior  two-thirds  ;  the  free  extremity  is  scimitar-shaped,  and  rather 

sharply  pointed  (fig.  12).  I  did  not  observe  any  markings  on  its  surface,  but  internally 

there  were  lines  indicating  the  presence  of  a  groove  or  internal  tube,  such  as  has  been 
described  as  occurring  in  T.  dispar. 

In  regard  to  the  organs  of  generation  in  the  female,  Kuchenmeister  states  that  there 

are  no  external  appendages  in  Trichocephalus  comparable  to  those  known  to  exist  in  the 

allied  Trichosomata.  So  far,  however,  from  this  being  the  case,  there  is,  in  the  present 

species  at  least,  a  remarkably  prominent,  and  more  or  less  hour-glass-shaped  sheath ; 

this  projecting  vulva,  if  it  may  be  so  termed,  being  obliquely  truncated  at  the  free  end, 

where  it  is  also  hollowed  out,  or  rather  inverted  to  give  origin  to  the  centrally  enclosed 

vagina,  whose  orifice  is  somewhat  constricted  (fig.  13).  The  surface  of  this  appendage  is 

supplied  with  small  spines,  precisely  similar  to  those  described  in  connexion  with  the 

sheath  of  the  male  intromittent  organ,  the  spines  being  likewise  retroverted.  This 

observation  is  confirmed  by  the  statements  of  Mayer,  who  has  described  their  occurrence 

at  the  vaginal  orifice  of  T.  dispar.  Dr.  Joseph  Eberth,  of  Wurzburg*,  however,  in  a 
recent  number  of  Siebold  and  Kolliker's  '  Zeitschrift,'  rather  incautiously  denies  the 

assertions  of  Mayer  f.  Dr.  Eberth,  having  discovered  a  series  of  long  conical  processes 

within  the  vagina  of  T.  dispar,  totally  unlike  those  described  by  Mayer  and  myself,  has 

inferred  that  the  structures  in  question  are  the  same  as  those  seen  by  us.  I  translate  and 

quote  his  own  words  : — "  According  to  Mayer,  these  are  similar  in  form  and  size  to  the 

spines  on  the  appendix  of  the  penis.  By  means  of  these  backwardly-directed  points,  the 

spicule  when  introduced  into  the  vagina  is  said  to  be  retained  during  the  copulatory  act . 

These  statements,"  he  adds,  "  are  not  correct :  the  villi  of  the  vagina  are  larger  than  the 

spines  of  the  male,  and  their  points  are,  on  the  contrary,  directed  forwards."  The  latter 

part  of  this  observation  is,  doubtless,  quite  true ;  for  it  is  evident  that  our  little  spines  are 
entirely  different  from  the  curious  villi  discovered  by  Dr.  Eberth. 

The  ova,  previous  to  impregnation,  as  in  other  Nematodes,  are,  at  a  certain  stage, 

and  irregularly  triangular  in  outline ;  the  thin  limiting  membrane  by  which  they  are 
surrounded  enclosing  finely  granular  contents  (fig.  14).     In  the  perfectly  developed  egg, 

"  Die  Generationsorgane  von  Trichocephalus  dispar,"  Zeitschrift  for  April  1860,  p.  384. t  Zeitschrift  fur  wissen.  Zool.,  Band  9,  s.  367. 
flat 



DR.  T.  S.  COBBOLD,  FURTHER  OBSERVATIONS  ON  ENTOZOA. 355 

the  external  chitinous  capsule  presents  the  same  characters  as  in  T.  dispttr;  at  either 
pole  of  the  egg,  where  the  shell  terminates  abruptly,  an  inner  transparent  membrane 
projects,  in  the  form  of  a  mammillary  process  (fig.  15).  None  of  the  eggs  I  examined 

appeared  to  contain  fully  developed  embryos,  but  the  interior  yolk-mass  exhibited  evi- 
dences of  segmentation,  many  of  them  displaying  two  nuclei.  These  ova  have  a  longi- 

tudinal diameter  of  3-^0  th  to  3-^oth  of  an  inch. 

Fig.  2 a 

Fig.  1. 
Fie.  3. 

Figs.  1,  2,  3. / 

KJ  *  9    — J         J       T  9   '    9  —  W    w  ~  W    " 

mittent  muscle  surrounding  g,  the  sheath  of  the  penis  ;  g\  infundibuliform  portion ;  g",  exserted  portion,  armed 
with  minute  retroverted  spines ;  g'",  flask  or  cup-shaped  expansion  of  the  free  extremity  of  the  sheath  ;  h,  rings 

formed  by  contraction  of  a  portion  of  the  sheath ;  i,  penis ;  i",  infundibuliform  upper  extremity  of  the  penis 

or  spicule ;  i'",  free  pointed  end  of  the  same ;  k,  an  oval  granular  mass  in  one  of  the  flask-shaped  expansions, 

apparently  consisting  of  spermatic  particles  ;  I,  cloacal  cavity  ;  iff,  anus.  Drawn,  with  the  aid  of  a  camera,  from 

specimens  mounted  and  preserved  in  glycerine. 

In  regard  to  the  solution  of  Kuchenmeister's  hypothesis,  which  assumes  the  encysted 

Trichina  to  be  only  immature  forms  of  the  more  highly  developed  Trichocephalus,  my 

experiments  have  again  been  attended  with  merely  negative  results ;  but  this  has  possibly 

arisen  more  from  the  unsuitableness  of  the  particular  hosts  selected  and  operated  on, 

from  any  other Prom  economical  considerations,  I  confess  to  have  refrained 

from  experimenting  on  sheep  and  pigs On  the  8th  of  December,  1859,  I  fed  a  rabbit 

ith  portions  of  raw  potato,  on  which  were  placed  three  fresh  female  Trichocephali,  all 

of  them  being  readily  devoured.  On  the  13th  January  following  the  rabbit  was  destroyed, 

and  carefully  examined,  when  neither  Trichina  nor  eggs  of  Trichocephalus  could  be 

detected.  On  the  day  above  mentioned  I  also  fed  a  chicken  with  three  other  fresh  Tri- 

chocephali ;  these  worms  having  all  been  previously  obtained  from  the  giraffe.     The  bird 

perished  from  exposure  to  severe  cold the  sixth  night  succeeding  the  experiment Wh 

however,  I  dissected  it  several  days  afterwards,  although  the  muscles
  showed 

I to 
extent  gratified  to  find  several  egg-shells  of  th

e 
cephali  still  lodged  in  the  intestinal Most  of  the  egg-capsules  were  empty ;  but 

few  of  them  exhibited  thinly  scattered  and  disintegrated 

Since  the  above  was  written,  I  observe  that  Leuckart's 

that 

the  young  of  Trichocephalus.     See  his  treatise  entitled 

tom.xiii.  p.  318. 
VOL.  XXIII 

Wiirmk  rankheiten Untersuchungen  iiber  Trichina  spiralis,  zuglei
ch  in  Beitrag 

HplhPr?.  1860.      See  also  '  Ann.  des  Sci.  Nat.,'  4
me  ser. 

3 
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The  interest  of  this  last-mentioned  dissection  did  not  altogether  terminate  here,  as  I 

was  partly  rewarded  for  my  trouble  by  finding  in  the  duodenum  of  the  chicken  a  multi- 

tude of  loose  tape-worm  joints,  or  proglottides  in  a  somewhat  unusual  condition.  There 

were  also  present  a  few  imperfect  Strobilas,  whose  joints  had  undergone  no  apparent 

alteration  in  form.  Of  course  the  loose  joints  had  no  genetic  relation  to  the  Entozoa 

which  formed  the  subject  of  experiment ;  but,  viewed  independently,  they  appeared  of 

sufficient  interest  to  demand  separate  investigation.  Accordingly  I  requested  Prof.  Huxley 

to  examine  them,  and  he  kindly  assisted  me  in  arriving  at  a  true  explanation  of  their 

character.  These  proglottides  were  more  or  less  oval,  rounded,  compressed,  semi-opake, 

whitish  bodies ;  to  the  naked  eye  discernible  only  by  contrast  with  the  coloured  intestinal 

contents.  They  varied  in  size,  the  larger  averaging  -^-th  of  an  inch  in  breadth ;  these 

latter  containing  fully  developed  6-hooked  embryos.  Each  individual  of  the  brood  (fig.  16) 

was  enclosed  in  an  outer  and  inner  envelope ;  the  middle  pair  of  hooks,  or  boring  appa- 

ratus, being  simple  and  straight,  and  those  of  the  lateral  pairs  lobed.  The  mature  embryo 

measured  4-Juth  of  an  inch  in  diameter  over  all.  The  point  of  interest  in  regard  to  these 

joints  lies  in  the  circumstance  of  their  probable  early  separation  from  the  head  of  the 

parent  Strobila  while  living ;  this  being  rendered  likely  from  the  fact  that  Prof.  Huxley 

found  among  the  proglottides  a  tape- worm  head  with  only  one  joint  attached.  Although 

some  days  had  elapsed  since  the  chicken's  death,  the  frozen  condition  of  the  bird  had  pre- 

vented any  structural  disintegration  of  the  tissues  of  the  worm-segments  ;  and  I  did  not 

observe  any  free  six-hooked  embryos  in  the  intestinal  mucus.  On  the  whole,  therefore,  it 

is  fair  to  conclude  that  immature  j  oints  had  become  detached  from  the  Strobila,  and  had 

attained  their  sexual  maturity  independently ;  a  view,  which,  if  confirmed  by  subsequent 
observation,  will  render  the  individuality  of  each  proglottis  remarkably  significant. 

Appendix. — In  this  place,  as  on  a  former  occasion,  I  have  thought  it  useful  to  note 

down,  more  or  less  briefly,  such  other  interesting  forms  of  Entozoa  as  have  incidentally 

come  under  my  observation ;  at  least,  I  have  here  particularized  a  selection  of  them. 
Some  of  these  parasites  will  elsewhere  demand  a  more  extended  notice.  Prom  the 

Perch  I  have  obtained  two  forms  of  Echmorhy nchus ,  accompanied  by  a  solitary  example 

of  the  well-known  viviparous  Nematode,  Cucullanus  elegans.  Being  an  adult  female,  it 

contained  germs,  eggs,  and  young  in  every  possible  stage  of  development.  Prom  a 

Pike  I  procured  three  very  juvenile  examples  of  Tricnspidaria  nodulosa.     In  this  para- site, and  in  immediate I 
connexion  with  the  sub-epidermal  calcareous  corpuscles, 

discovered  peculiar  vessels  with  flask- shaped  ends,  the  latter  surrounding  the  corpuscles. 

I  have  already  described  these  structures  in  the  '  Quart.  Journ.  Micr.  Sc.  * ' ;  but  I  may 

here  be  permitted  to  add  that,  as  they  appear  to  be  quite  independent  of  the  ordinary 

excretory  system  of  vessels,  I  have  since,  on  further  consideration,  arrived  at  the  conclu- 

sion that  they  are  rather  to  be  regarded  as  special  organs  for  the  secretion  and  formation 
of  the  corpuscles  than  as  a  vicarious  development  of  the  excretory  vascular  system. 

Prom  the  intestines  of  a  large  snapping  Turtle  {Chelydra  serpentina)  I  have  procured 

*  Vol.  vii.  in  Memoranda,  p.  115  and  p.  202 
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some  unusually  slender  forms  of  Echmorhynchi,  which  were  accompanied  by  several 
unimportant-looking  Nematodes. 

Amongst  birds  I  may  mention  the  occurrence  of  numerous  tape-worm  proglottides 
infesting  a  black-throated  species  of  Amadina;  and  in  the  intestinal  caeca  of  the  Cheer 
Pheasant  (Phasianus  Wallichii),  as  also  in  those  of  the  Black-backed  Kalcege  (Euplo- 
comus  rnelanotis) ,  multitudes  of  the  oft-recurring  Ascaris  vesicularis.  The  last-named 

bird  was  bred  in  the  Zoological  Society's  Gardens.  Here  also  may  be  noticed  t  he  existence 
of  many  examples  of  no  less  than  three  entirely  different  species  of  Strongylus  infesting 
respectively  the  proventriculus,  intestines,  and  caeca  of  an  Ashy-headed  Goose  {Bemicla 
poliocephala) .  One  of  these  parasitic  forms  appears  to  be  new ;  but,  of  the  others,  the 
second  is  clearly  referable  to  Strongylus  tubifex,  and  the  third  is  probably  S.  nodularis. 
The  intestines  of  a  Tinamou  (Tinamus   ?)  likewise  yielded  several  specimens  of  a  new 
Strongylus. 

From  a  Starling  (Sturnus  vulgaris)  shot  by  me  on  the  10th  of  January  last,  I  obtained 

a  solitary  example  of  the  Taenia  far  ciminalis ,  the  lowermost  joints  of  which,  though  still 

firmly  adherent  to  the  strobila,  were  amply  furnished  with  mature  eggs  containing  six- 

hooked  embryos,  having  a  diameter  of  about  groth  of  an  inch.  I  have  figured  one  of 

these  in  the  shell  (fig.  17),  to  contrast  with  those  found  in  the  cestode  infesting  the 

chicken.     The  last-named  parasite  I  suppose  to  have  been  Tcenia  infundibuliformis. 

Turning  to  Mammalia,  I  have  to  notice  the  occurrence  of  multitudes  of  Pentastomcs  in 

the  abdominal  cavity  and  viscera  of  a  Cape  Guevi  {Cephalophus  pygmceus),  these  being  in 

all  respects  similar  to  those  I  have  described  from  the  Bubale  Antelope.  In  a  Spring-bok 

(Gazella  Eucliore)  I  also  encountered  two  characteristic  specimens  of  the  so-called 
Oysticercus  tenuicollis ;  and  in  one  of  the  bronchial  tubes  of  the  American  Red  Fox 

{Vulpes  fulvus) ,  from  which  the  new  Distome,  D.  conjunct um  (mihi),  was  procured,  there 

were  found  two  specimens  of  Trichosoma  cerophilum.  The  eggs  of  the  last-named  worm  are 

scarcely  distinguishable  in  outline  from  those  of  Trichocephalus  affinis,  their  longitudinal 

diameter  being  only  a  trifle  less— that  is  to  say,  about  the  sht]l  of  an  inch  (% 18)-  From 

the  common  Rat  I  have  secured  an  example  of  Tarnia  pus  ilia,  measuring  upwards  of  20 

inches  in  length ;  and  lastly,  I  may  mention  some  remarkably  large  Cysticerci  infesting  the 

abdominal  cavity  of  the  ̂ Ethiopian  Wart  Hog  {Pkacochcerus  cethiojneus),  and  of  the  Red 

River  Hog  {Potamochoerus  penicillatus).  These  gigantic  Scolices  are  apparently  referable 

to  two  distinct  forms  of  tape-worm ;  but,  as  their  separate  description  and  comparison  will 

involve  many  other  points  of  interest,  I  do  not  offer  any  further  particulars  respecting 

them  in  the  present  communication*. 

*  In  the  recently  published  '  Proceedings  of  the  Zoological  Society'  for  1861,  Part  I.,  I  have  since  given  a  minute 

description  of  these  Cysticerci  (p.  93,  plate  xvii.) ;  and  in  a  separate  paper  published  in  the  same  Part  of  the 

'  Proceedings '  the  new  forms  of  Entozoa  above  mentioned  are  described  under  the  following  titles  -.—Echinorhynckxts 

inflexus  from  the  Turtle  ;  Cestoideum  Amadina  from  the  Amadina  ;  Strongylus  acuticaudatm  from  the  Ashy-headed 

Goose  ;  and  Strongylus  spiculatus  from  the  Tinamou.     Three  of  these  species  are  likewise  figured  in  plate  xx. 

3b 
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EXPLANATION  OP  PLATE  XXXIII. 

Fig.  1.  Distoma  conjunctum  (mihi).      x  25  diameters:  a,  oral  sucker;  b,  ventral  sucker;  e,  jesophageal 

bulb ;  d,  d,  digestive  caeca;  e,  reproductive  papilla;  f%  uterine  folds  ;  f1,  egg  x   220  diameters; 
g,  ovary ;  h>  h,  excretory  ducts  of  (i,  i)  the  albumenogene  glands ;  k,  k3  testes ;  I,  contractile 
vesicle. 

Fig.  2.  A  pair  of  the  above-named  Distomes,  sexually  connected.     Slightly  enlarged. 

Fig.  3.  Upper  fourth  of  Pentastoma  denticulatum.  '   x60  diameters,  with  the  ventral  surface  exposed.    It 
exhibits  the  mouth  with  its  chitinous  ring,  the  four  cephalic  claws  with  the  hooks  retracted,  the 

alternating  rows  of  integumentary  spines  and  stigmata,  a  central  clear  space  and  dark  lateral 
masses  of  cellular  parenchyma. 

Fig.  4.  One  of  the  cephalic  claws  isolated  and  magnified  100  diameters:  a,  the  moveable  hook  ;  b,  tubular 
portion  of  the  chitinous  capsule  with  its  longitudinal  groove  (c)  near  the  anterior  border ;  d,  the 

hood  ;  e,  the  three-cornered  point-cover ;  f9  extensor,  and  g,  retractor  muscles  of  the  hook. 
Fig.  5.  Diagram  of  a  portion  of  integument,  x  250  diameters  :  a,  spines ;  b,  stigmata.   The  spaces  between 

the  rows  of  spines  are  vertically  shortened  one- third. 

Fig.  6.  Group  of  parenchymatous  cellules  from   the  lateral  dark  masses,  showing  central  nuclei  and 
granular  contents,      x  220  diameters. 

Fig.  7.  Two  examples  of  Trichocephalus  affinis,  male  and  female.     Slightly  enlarged  in  breadth. 
Fig.  8.  Head  of  one  of  the  above,  showing  the  small  oral  aperture  and  lateral  alaform  appendages. x  220  diameters. 

Fig.  9.  Portion  of  the  so-called  neck  displaying— a,  longitudinal  band  of  epidermal  cellules  ;  a',  four  of 
the  cellules  under  an  altered  focus ;   b,  oesophageal  folds ;  c,  c,  dermal  rings ;  d,  d,  oval  cor- 

puscles,     x  230  diameters.  St 

Fig.  10.  Spirally  twisted  portion  of  the  body  of  a  male  Trichocephalus,  magnified  20  diameters,  showing 
the  entire  extent  of  the  penis  and  its  sheath,  without  any  flask- shaped  expansion. 

Fig.  11.  Caudal  extremity  of  the  same :  a,  lower  end  of  the  sheath-like  intromittent  muscle  ;  b,  anal  open- 
ing; c,  sheath  of  the  penis,  or  appendix  copulatorius,  with  conical  retroverted  spines,      x    HO 

Fig.  J  2. 

diameters. 

Pointed  free  end  of  the  penis,      x  220  diameters. 
Fig.  1.3.  Membranous  vulva  of  the  female  Trichocephalus  furnished 

the  commencement  of  the  vagina,      x  140  diameters. 
Fig.  14.  Four  unimpregnated  ova.      x  220  diameters. 

retroverted  spines,  and  enclosing 

Fig.  15.  Fully  developed  egg. 
Fig.  16. 

x   180  diameters. 

X)ked  embryo  or 

Fig.  i  r. 
Fig.  18. 

occupying  the  intestine  of  a  common  fowl,      x  180  diameters. 
Egg  with  enclosed  embryo  from  Tania  farciminalis .      x  220  diameters. 
Egg  of  Trichosoma  cerophilum.      x  230  diameters. 
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XIX.  On  Frolification  in  Flowers,  and  especially  on  that  Form  termed  Median  Frolification. 

By  Maxwell  T.  ~M.ASTE%%Fsq.,  F.L.S.,  Lecturer  on  Botany  at  St.  George's  Hospital. 

Read  January  17th,  1861. 

1  HE  following  paper  contains  some  general  remarks  on  the  nature  and  varieties  of  that 

kind  of  malformation  of  the  flower  which  Linnaeus  and  other  botanists  have  termed  Pro- 

lification, the  plants  peculiarly  liable  to  it,  their  conformation  and  the  inferences  to  be 

derived  from  them  as  to  the  nature  of  the  deviation  in  question,  the  coincident  changes 

in  the  various  floral  whorls,  and  other  points  of  interest  connected  with  the  subject.  The 

facts  upon  which  the  ensuing  remarks  are  based  have  been  derived  from  the  standard 

treatises  of  Moquin-Tandon  and  Engelmann  on  Vegetable  Teratology,  and  from  a  large 

number  of  descriptive  notices  scattered  through  such  of  the  French  and  English  scientific 

periodicals  since  18-11,  the  date  of  publication  of  the  ■ Elements  de  Teratologic '  of  Moquin- 
Tandon,  as  I  have  been  enabled  to  consult.  In  addition  I  owe  to  the  kindness  of  friends 

many  similar  extracts  from  the  German  periodicals ;  and  lastly,  I  have  had  the  oppor- 

tunity of  personally  examining  a  large  number  of  cases  of  this  malformation  which  have 

been  supplied  either  by  the  kindness  of  my  friends  or  by  my  own  research. 

Unless  some  special  reason  should  demand  them,  I  shall  not  stay  to  give  exact  refer- 

ences to  the  very  numerous  papers  and  memoirs  I  have  had  occasion  to  consult ;  many  of 

them  are  duly  cited  in  the  two  standard  works  already  mentioned,  while  others  will  be 

referred  to  as  circumstances  may  require. 

A  special  interest  is  attached  to  the  subject  in  an  historical  point  of  view,  inasm
uch 

as  both  Linnaeus  and  Goethe  availed  themselves  of  it  in  the  construction  of  their  theories 

of  morphology  * . 

Eor  the  most  part  I  shall  avail  myself  of  the  classification  of  M.  Moquin
-Tandon,  who 

speaks  of  prolification  as  median  when  an  adventitious  bud  springs  from  the  c
entre  of  the 

flower  as  a  direct  continuation  of  its  growing  point,  as  axillary  when  it  springs 
 from  the 

axil  of  one  of  the  parts  of  the  flower,  as  lateral  when  the  addition  is 
 rather  to  the  inflo- 

rescence than  to  the  flower  itself.  He  speaks  also  of  prolification  of  the  fruit  as  w
ell  as 

of  the  flower ;  but  I  think  no  advantage  arises  from  separating  this  k
ind  of  prolification 

from  that  which  occurs  in  the  centre  of  the  flower,  for  reasons  that  w
ill  hereafter  be  given. 

Eurthermore  the  adventitious  growth  may  either  be  a  flower-bud,
  a  leaf-bud,  or  a  com- 

pound bud  f.  .     ,, 

Engelmann  applies  the  term  diaphysis  to  central  pr
olification,  and  ecblastesw 

axillary  form:  these  terms  have  the  advantage  of  priority;  but  botan
ists  - 

adopted  the  less  pedantic  nomenclature  of  the  French  author,  and  with  goo
d 

seem 

*  Linn.  '  Prolepsis  Plant.'  §§  vi.  et  vii.     Goethe,  'Versuch  iiber  die  M
etamorpb.'  cap.  xv.  &  xvi.  §§  103-106. 

t  Moquin-Tandon,  ■  Elements  de  Teratologie,'  8vo.  Paris,  1841,  pp.  362-387. 

I  Engelmann,  « De  Antholysi  Prodromus,'  8vo.  Frankfurt,  1832,  §§  52-61. 
^OL.  XXIII. 
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I  propose  on  this  occasion  to  treat  of  Median  Prolification  alone,  reserving  the  axillar
y 

and  lateral  varieties  for  another  opportunity.  In  Median  Prolification  the  adventit
ious 

bud  springs  from  the  centre  of  the  flower ;  the  usual  arrest  of  growth  which 

pot  no  longer  holds  good,  hut  a  new  growth  takes  place,  manifesting  itself  generally 

  formation  of  a  new  flower-bud,  of  a  new  leaf-bud,  of  a  branch,  or  even  in  the  pro 

duction  of  an  inflorescence.  The  new  growth  may  occur  whether  the  carpels  be  present  or 

not ;  if  present,  then  it  may  emerge  from  among  or  between  them,  or  it  may  originate 

within  the  cavity  of  the  carpels. 

Certain  of  the  European  families  of  plants  (to  which,  with  few  exceptions,  these  remarks 

alone  apply)  present  this  deviation  from  their  ordinary  structure  with  greater  frequency 

than  others :  thus  the  following  orders  seem  to  be  the  most  frequently  affected  by  it— Ra- 

nnnculace®,  Caryophyllacece,  Rosacea ;  while  it  is  commonly  met  with  in  Scrophularmcece, 

Rrimulacece,  and  JJmbelliferce.  Of  genera  which  seem  peculiarly  liable  to  it,  I  may  men- 

tion the  following— Anemone,  Ranunculus,  Cheiranthus,  Dianthus,  Dictamnus,  Daucus, 

Rosa,  Geum,  Pyrus,  Trifolium,  Antirrhinum,  Digitalis,  Rrimula.  Appended  to  this 

paper  is  a  list  showing  the  orders  and  genera  in  which  prolification  is  recorded  to  have 

occurred,  and  specifying  whether  the  new  growth  take  the  form  of  a  flower-bud  or  of  a 

leaf-bad ;  the  latter  condition  is,  as  Linnseus  long  since  remarked,  much  less  common 

than  the  former.  The  list  must  not  be  considered  as  complete ;  but  from  the  abundance 

of  material  at  my  disposal  it  may,  I  hope,  be  esteemed  sufficiently  so  to  illustrate  and 

give  colour  to  the  remarks  and  opinions  that  I  now  venture  to  bring  before  the  Society. 

A  reference  to  the  list  of  genera  affected  by  this  malformation,  and  the  knowledge  of  its 

Comparatively  greater  frequency  in  some  than  in  others  of  them,  will  show  that  it  is  moie 

often  met  with  in  plants  having  an  indefinite  form  of  inflorescence  than  in  those  havin 

a  definite  one.  It  would  seem  probable  that  there  may  be  some  real  relation  between 

the  conditions ;  but  I  am  not  prepared  at  present  to  affirm  the  existence  of  any thmg  moi  e 
than  an  apparent  relation. 

The  change  may  affect  some  only,  or  the  whole  of  the  flowers  constituting  an  inflores- 

cence ;  and  though  it  is  by  no  means  a  constant  occurrence,  it  very  frequently  happens 
that  the  central  or  terminal  flower  in  a  definite  inflorescence  is  alone  affected,  the  otneis 

remaining  in  their  ordinary  condition,  as  in  Pinks ;  and  in  the  indefinite  forms  ot  inflo- 

rescence, it  is  equally  common  that  the  uppermost  flower  or  flowers  are  the  most  liable 

0> 

be  thus  affected 

S 
In  those  plants  which  present  this  deviation  from  the  ordinary  condition  with  tne 

eatest  frequency,  it  often  happens  that  the  axis  is  normally  more  or  less  prolongec , 

either  between  the  various  whorls  of  the  flower,  as  in  the  case  of  the  gynophore,  etc.,  or  into 

the  cavity  of  the  carpels,  as  in  the  instances  of  free  central  placentation.  To  bear  out  this 

assertion,  I  will  cite  the  following  instances  taken  from  those  genera  having  definite  m- 
^^xxv^j-t*    "

"■ '  -*"o 

florescence,  and  which  are  very  commonly  affected  with  prolification :  thus,  in  Anemone 

and  Ranunculus  the  thalamus  is  prolonged  to  bear  the  numerous  carpels ;  in  Dianthus 

there  is  a  marked  internode  separating  the  carpels  from  the  other  parts  of  the  flower ;  m 

JPrimulacece  central  prolification  is  very  common,  and  this  is  one  of  the  orders  where  the 
placenta  seems,  from  the  researches  of  Duchartre  and  others,  to  be  truly  a  production  o 
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the  axis  within  the  carpels  * ;  in  Thesium  also,  another  genus  with  free  central  placenta, 
this  malformation  has  been  found. 

So  also  among  plants  with  indefinite  inflorescence,  prolification  seems  very  frequently 
to  affect  those  wherein  the  axis  is  normally  prolonged;  thus  it  is  common  in  Dictamnns, 
which  plant  has  an  internode  supporting  the  pistil;  it  is  common  among  V»ibeUtferm% 
where  the  carpophore  may  be  truly  considered  an  axile  production;  it  is  common  among 
Rosacea  and  Ranunculacece ,  in  many  of  which  the  axis  or  thalamus  is  well-marked,  and 
it  is  by  no  means  infrequent  in  the  flowers  of  the  Orange,  where  the  floral  internodes  are 
also  slightly  elongated;  on  the  other  hand,  I  have  never  observed  the  change,  or  heard  of 
it,  in  Geraniacece,  Magnoliacece,  and  some  other  orders  where  the  floral  part  of  the  axis  is 

at  some  point  or  other  elongated;  still  there  can  be  but  little  doubt  that  there  is  a  real 
relation  between  prolification  and  the  normal  extension  of  the  floral  internodes. 

Under  these  circumstances,  those  instances  wherein  the  parts  of  the  flower  become 

separated  one  from  the  other  by  the  elongation  of  the  internodes,  would  constitute  a 

lesser  degree  of  the  same  change,  which  operates  most  completely  in  the  formation  of 

a  new  bud  at  the  extremity  of  the  prolonged  axis.  Some  speeimens  of  Geuui  rwale 

plant  very  liable  to  become  prolified)  in  my  possession  show  this  \ery  clearly. 

In  the  wild  plant  the  thalamus  is  elevated  on  a  short  stalk;  in  the  abnormal  ones 

the  thalamus  is  simply  upon  a  longer  stalk  than  usual,  or  in  a  more  advanced  stage 

of  the  deviation  the  lengthened  thalamus  takes  the  form  of  a  branch  provided  with 

leaves  and  terminated  by  a  flower;  it  is  noticeable,  also,  in  these  specimens,  that  the 

sepals  of  the  lower  flower  have  assumed  entirely  the  dimensions  and  appearance  of 
leaves  (sketch  1). 

Inasmuch  as  the  pistil  of  the  lower  flower  is  frequently  absent,  and  its  place  supplied 

by  the  new  flower-bud,  it  was  suggested  that  the  pistils  were  converted  into  the  new  bud ; 

but,  as  Moquin  well  remarks,  there  is  little  ground  for  such  an  opinion,  as  the  carpels  are 

frequently  present,  either  quite  unchanged  or  variously  modified. 

A  singular  instance  of  prolification  in  the  central  flower  of  one  of  the  verHcillasters  of 

Phlomis  fruticosa  fell  under  my  own  notice ;  it  was  a  case  wherein  the  calyx  was  torn  on 

one  side  and  one  of  its  lobes  had  become  petaloid.  Between  the  calyx  and  the  corolla  were 

three  or  four  spathulate,  hairy,  bract-like  organs ;  the  corolla  and  stamens  were  unchanged ; 

but  in  place  of  the  usual  four-lobed  ovary  there  was  a  single  carpel  with  a  basilar  style, 

terminated  by  a  forked  stigma.  Occupying  the  place  of  the  other  lobes  of  the  pistil  was 

an  oblong  woolly  flower-bud  consisting  of  calyx,  corolla,  and  stamens,  but  with  no  trace  of 

pistil.  I  have  been  unable  to  find  recorded  any  instance  of  malformation  among  Labiates 

or  Borages  at  all  similar  to  this.  It  differed  from  most  other  examples  of  prolification  in 

that  the  axis  was  not  prolonged,  the  adventitious  bud  occupying  precisely  the  position  of 

the  three  lobes  of  the  ovary  that  were  absent.  The  sole  remaining  carpel  had  a  style  and 

a  stigma  as  perfect  in  appearance  as  though  the  pistil  had  been  perfect  (sketch  2). 

Prolification  has  occasionally  been  recorded  in  flowers  that  have,  in  their  ordinary  con- 

dition, but  one  carpel,  as  in  Leguminosce  and  in  Santalacece.     In  Zeguminosce  it  would 

*  Duchartre,  Aon.  des  Sc.  Nat.  3me  se'rie,  vol.  ii.  1844,  p.  293. 3c  2 
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seem  as  if  the  adventitious  bud  were  strictly  a  lateral  and  axillary  production,  and  more- 

over that  the  legume  itself  is  not  strictly  terminal  but  lateral  in  position ;  so  that  I  shall 

defer  making  any  remarks  upon  prolification  as  occurring  in  this  natural  family  till  the 

subject  of  axillary  prolification  is  treated  of.  In  the  only  recorded  instance  that  I  am 

aware  of.  of  this  malformation  affecting  the  genus  Thesium,  the  pistil  was  altogether 

absent,  and  occupying  its  place  was  the  new  bud  or  branch. 

As  might  be  expected,  it  very  rarely  happens  that  median  prolification  occurs  without 

some  other  deviation,  in  one  or  more  parts  of  the  flower,  being  simultaneously  manifested. 

Some  of  these  changes  are  commonly  met  with,  as,  for  instance,  the  multiplication 

doubling,  as  it  is  termed,  of  the  petals;  others,  though  less  frequent of  mor 
interest.  In  speaking  of  some  of  these  coincident  changes,  I  do  not  wish  to  draw  any 

inferences  as  to  the  causes  of  these  mutations,  nor  to  say  whether  the  prolification  has 

induced  the  changes  in  question,  or  the  reverse.  Obviously  there  is  generally  some  such 

relation,  the  accurate  determination  of  which  would  demand  a  line  of  research  which  I 

do  not  feel  competent  to  undertake. 

Fusion  of  two  or  more  flowers.  This  is  especially  common  in  cultivated  specimens  of 

Digitalis  purpurea ;  the  uppermost  flowers  of  the  raceme  become  fused  together  so  as  to 

form  one  large,  regular,  erect,  cup-shaped  corolla,  to  the  tube  of  which  the  stamens  are 

attached,  in  greater  number  than  ordinary,  and  all  of  equal  length ;  the  bracts  and  sepals 

are  confusedly  arranged  on  the  exterior  of  the  flower ;  while  in  the  centre,  in  the  place 

usually  occupied  by  the  pistil,  there  rises  a  conical  prolongation  of  the  axis  bearing  at  its 

outer  or  lower  portion  a  number  of  open  carpels,  provided,  it  may  be,  with  styles  and  ovules ; 

these  enclose  an  inner  series  of  scale-like  bracts,  from  whose  axils  proceed  more  or  less 

perfect  florets ;  so  that  in  the  most  highly  developed  stage  a  perfect  raceme  of  flowers  may 

be  seen  to  spring  from  the  centre  of  a  cup-shaped  regular  flower,  whose  lobes  show  its 

compound  character.  All  intermediate  stages  of  this  malformation  may  be  found  iroin 

cases  where  there  is  a  simple  fusion  of  two  flowers  with  a  second  verticil  of  carpels  witnm 

the  outer,  up  to  such  cases  as  those  which  have  been  just  mentioned.  Drawings  oi  some 

of  these  accompany  this  paper  (sketch  3),  and  for  illustrations  of  the  most  advanced 

stage  of  this  monstrosity  I  refer  to  some  illustrations  of  Professor  Vrolik  in  the  '  1  «*• 

for  1816,  p.  97,  tab.  i.  &  ii.,  and  for  1844,  tab.  i.  It  is  worthy  of  special  remark,  that  in 

all  these  cases  the  flowers  at  the  uppermost  part  of  the  raceme  are  alone  affected,  anc 

that,  in  addition  to  the  prolification,  there  is  fusion  of  two  or  more  flowers,  and  regularity 
in  the  form  of  the  compound  corolla  and  stamens. 

The  calyx  of  a  prolified  flower  is  either  unchanged,  or  it  is  modified  in  harmony  with  the 

changes  in  the  central  part  of  the  flower.  If  the  ovary  be  normally  superior  or  free  from 

the  calyx,  then  the  latter  is  comparatively  rarely  changed ;  for  instance,  in  proliferous 

Pinks  I  have  never  met  with  any  change  in  the  calyx,  except  indeed  in  those  instance 

where  the  floral  axis  is  prolonged  and  produces  from  its  side  a  successive  series  of  sepa  s, 

as  in  what  is  called  theWheatear  Carnation;  but  though  these  instances  may  be,  as  I  bene  , 

an  imperfect  degree  of  prolification,  they  do  not  affect  the  general  truth  of  the  above 

opinion,  that  the  calyx  is  but  rarely  changed  in  a  prolified  flower  if  it  be  free  from  the 
ovary ;  but  that  this  is  not  a  universal  rule  is  shown  by  proliferous  flowers  of  Gem 
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rivale,  where  the  sepals  are  usually  large  and  leaf-like,  as  they  likewise  are  frequently  in 

proliferous  Roses  and  Pears. 

Proliferous  Roses  have  a  special  interest,  inasmuch  as  they  show  very  conclusively  thai 

the  so-called  calyx  tube  of  these  plants  is  merely  a  concave  and  inverted  thalamus  which, 

in  prolified  specimens,  becomes  elongated  after  the  fashion  of  Geum  rirole*,  etc.  I  have 

in  my  possession  a  Rose,  wherein  from  the  middle  of  the  outer  surface  of  the  urn-shaped 

thalamus  proceeds  a  perfect  leaf,  which  could  hardly  be  produced  from  the  united  sepals 

or  calyx-tube;  a  similar  occurrence  in  a  Pear  is  figured  in  one  of  the  plates  of  Keith's 
1  Physiological  Botany',  sketch  4. 

An  important  change  in  the  calyx  necessarily  occurs  when  flowers  with  an  habitually 

adherent  ovary  become  prolified,  as  the  calyx  is  then  disjoined  from  the  ovary ;  its  con- 

stituent sepals  are  then  frequently  separated  one  from  the  other,  and  not  rarely  assume 

more  or  less  of  the  appearance  of  leaves,  as  in  proliferous  flowers  of  Umbel 7 if,  rat,  Cm* 

panulacece,  Composites ',  etc 

i As  to  the  corolla,  it  was  long  since  noticed  that  prolification  was  especially  liable  to  occi 

in  double  flowers;  indeed  Dr.  Hill,  who  published  a  treatise  on  this  subject,  getting  fort 

the  method  of  artificially  producing  prolified  flowers,  deemed  the  doubling  as  an  a
lmost 

necessary  precursor  of  prolification  t ;  but,  though  frequently  so,  it  is  not
  invariably  the 

case  that  the  flower  so  affected  is  double-*,  g.  Geum,  If  double,  the  doubli
ng  may  arise 

from  actual  multiplication  of  the  petals,  or  from  the  substitution  
of  petals  for  stamens 

and  pistils,  according  to  the  kind  of  flower  affected.  Occasionally  
in  prolified  flowers,  the 

parts  of  the  corolla,  like  those  of  the  calyx,  become  foliaceous,  an
d  in  the  case  of  proli- 

ferous Pears  fleshy  and  succulent.  There  is  in  cultivation  a  kind  of  Chei
ranihmfm 

which  there  is  a  constant  repetition  of  the  calyx  and  corolla,  conjo
ined  with  an  entire 

absence  of  the  stamens  and  pistils ;  a  short  internode  separates  each  
flower  from  the  one 

above  it,  and  thus  frequently  ten  or  a  dozen  of  these  imperfect  f
lowers  may  be  seen  on 

the  end  of  a  flower-stalk,  giving  an  appearance  as  if  they  were 
 strung  like  beads,  at 

r 
intervals,  on  a  common  stalk.     I  have  seen  a  similar  inst

ance  in  a  less  degr 
a  species  of  Heliantliemum .  .     . 

The  stamens  are  subject  to  various  changes  in  proved 
 flowers;  they  assume,  for  in- 

stance, a  leaf-like  or  petal-like  condition,  or  take  on  them  more  or  le
ss  of  a  carpellary  form, 

or  they  may  be  entirely  absent ;   but  none  of  these  changes  seem  to  be  at  all  n.  cessanty
 

connected  with  the  proliferous  state  of  the  flower.    Of  more  in
terest  is  the  change  m    „ 

position  of  these  organs  which  sometimes  necessarily  
accrues  from  the  elongation  of  the 

axis  and  the  disjunction  of  the  calyx :  thus  in  prolifero
us  Eoses  the  stamens  become  stnetly 

hypogynous,  instead  of  remaining  perigynous.  
   In  VMUferce  the  epigynous  oond..t. on 

is  changed  for  the  perigynous,  etc.  m  '         i      ,. 

The  condition  of  the  pistillary  organs  in  a  prolified  fl
ower  ts  always  <"£*«-*" 

The  freouent  complete  absence  of  the  carpels  gave  rise  to
  *e  opunon  £  b  pstdor 

the  pistils  were  converted  into  a  stem  bearing  leaves  or  flo*  eis.
  &etun0  a  i 

Bell  Salter,  Ann.  Nat.  Hist.  1847,  vol.  xix.  p.  471,  etc.  R  from 

t  ■  The  Origin  and  Production  of  Proliferous  Flowers,  wit
h  the  Culture  at  large  tor  raismg  u 

Single,  and  Proliferous  from  the  Double."     By  J.  Hill,  M.D.    London,  1 7o9. 
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logical  difficulties  in  the  way  of  accepting  such  an  opinion,  an  examination  of  any  number 
of  cases  is  always  sufficient  to  refute  it ;  for,  as  Moquin  well  remarks,  the  carpels  may 
frequently  be  found  either  in  an  unaltered  condition  or  more  or  less  modified. 

In  the  more  perfect  specimens  of  prolification,  such  as  those  raised  by  art,  the  carpels 
are  very  frequently  absent,  as  in  those  figured  by  Dr.  Hill  in  the  work  before  quoted.  I 
may  here  remark  that  the  cultivation  of  these  prolified  flowers  was  at  one  time  much 
more  attended  to  than  it  is  at  present.  In  one  of  the  old  stained-glass  windows  (Dutch) 
of  the  Bodleian  Picture  Gallery  at  Oxford  is  a  representation  of  a  proliferous  Ranunculus. 

If  the  pistil  be  normally  syncarpous,  its  constituent  carpels,  if  present  in  the  prolified 
flower,  become  disjoined  one  from  the  other  to  allow  of  the  passage  from  between  them  of 
the  prolonged  axis  :  thus  was  it  in  the  specimens  of  Digitalis  before  referred  to,  as  well  as 
in  some  monstrous  specimens  of  the  wild  Carrot,  laid  before  the  Society  by  the  writer  of 
this  paper  in  March  1859.  Not  only  are  the  carpels  thus  frequently  separated  one  from 
the  other  by  the  prolonged  axis,  but  they  undergo  commonly  a  still  further  change  in 
becoming  more  or  less  completely  foliaceous,  as  in  the Daucus  just  mentioned,  where  the  car- 

pels were  prolonged  into  two  lance-shaped  leaves,  whose  margins  in  some  cases  were  slightly 
incurved  at  the  apex,  forcibly  calling  to  mind  the  long  "  beaks  "  that  some  Umbelliferous 
genera  have  terminating  their  fruits— for  instance,  Scandix.  Dr.  Norman,  in  the  fourth 

series  of  the  c  Annales  des  Sciences/  vol.  ix.,  has  described  a  prolification  of  the  flower 
of  Anchusa  ochroleuca,  in  which  the  pistil  consisted  of  two  leaves,  situated  antero- 
posteriorly  on  a  long  internode,  with  a  small  terminal  flower-bud  between  them ;  and 
numerous  similar  instances  might  be  cited.  In  this  place  may  be  noticed  those  instances 
wherein  the  placenta  elongates  so  much  that  the  pericarp  becomes  ruptured  to  allow  of 
the  protrusion  of  the  placenta,  although  this  prolongation  is  not  attended  by  the  forma- 

tion of  new  buds.  Cases  of  this  kind  occurring  in  Melastoma  and  Solatium  have  been 
put  on  record  by  M.  Alph.  de  Candolle  *.  This  is  a  change  analogous  with  that  which 
occurs  in  some  species  of  Leontice  or  Caulophyllum,  as  commented  on  by  Robert  Brown. 

If  the  pistil  be  apocarpous  and  the  carpels  arranged  spirally  on  an  elevated  thalamus,  it 
then  frequently  happens  that  the  carpels,  especially  the  upper  ones,  become  carried  up 
with  the  prolonged  axis,  more  widely  separated  one  from  the  other  than  below,  and  par- 

ticularly liable  to  undergo  various  petalloid  or  foliaceous  changes  as  in  proliferous  Moses, 
FotenUlla,  &c. ;  but  if  the  carpels  be  few  in  number  and  placed  in  a  verticillate  manner, 
the  axis  then  generally  passes  upwards  without  any  change  in  the  form  or  position  of  the 
carpels  being  apparent,  as  in  the  proliferous  Columbine,  a  sketch  of  which  accompanies  this 
paper  (sketch  5). 

The  monocarpellary  flowers  that  have  come  under  my  notice  in  a  prolified  condition 
are  very  few.  Some  Leguminosce,  an  Amygdalus,  and  a  Thesium  complete  the  list.  In 
the  two  former,  there  is  good  reason  to  think  that  the  solitary  carpel  is  only  terminal 
from  the  abortion  of  a  second  carpel,  and  therefore,  as  well  as  for  other  reasons  that  will 
hereafter  be  given,  prolification  in  these  flowers  belongs  rather  to  the  axillary  than  to 
the  median  form.  The  Thesium  has  been  before  referred  to  in  the  course  of  this  paper ; 
the  pistil  is  here  normally  monocarpellary  and  adherent  to  the  calyx ;  in  the  abnormal 

*  Neue  Denkschriften  der  allgemeine  Schweizerischen  Gesellschaft.     Band  5,  1841,  plate  2. 
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flower  the  pistil  is  altogether  absent,  and  a  flower-bud  occupies  its  place  at  the  summit 
of  a  prolonged  axis,  quite  detached  from  the  calyx  *. 
When  a  flower  with  the  ovary  naturally  inferior  or  adherent  to  the  calyx  becomes  pro- 

lifted,  a  change  in  the  relative  position  of  the  calyx  and  ovary  almost  necessarily  takes 
place,  the  latter  becoming  superior  or  detached  from  the  calyx ;  this  has  been  already 
alluded  to  in  JJmbellifercs.     I  have  recently  found  an  instance  in  a  species  of  Campanula, 
where  the  calyx  was  free,  the  corolla  double,  the  stamens  with  petaloid  filaments,  and  in 
the  place  of  the  pistil   there  was  a  bud  consisting  of  several  series  of  green  I  tracts, 
arranged  in  threes  and  enclosing  quite  in  the  centre  three  carpellary  leaves  detached  from 
one  another  and  the  other  parts  of  the  flower,  and  open  along  their  margins,  where  the 
ovules  were  placed  (sketch  6)  f.     A  similar  relative  change  in  the  position  of  the  calyx 
and  the  ovary  takes  place  when  the  Composite  are  affected  with  central  proliiication,  or 

even  in  that  lesser  degree  of  change  wThich  merely  consists  in  the  separation  and  disunion 
of  the  parts  of  the  flower,  but  which  in  these  flowers  appears  to  be,  as  it  were,  the  first 

stage  towards  prolification.     I  owe  to  the  kindness  of  Professor  Oliver  a  sketch  of  a 

species  of  Ruclbeckia?  showing  this  detachment  of  the  calyx  from  the  ovary.     In  a 
monstrous  Fuchsia  that  I  have  had  the  opportunity  of  recently  examining,  the  calyx 

was  similarly  detached  from  the  ovary  simultaneously  with  the  extension  of  the  axis. 

Here  the  petals  were  increased  in  number  and  variously  modified,  the  stamens  also; 

while  in  the  centre  and  at  the  top  of  the  flower,  conjoined  at  the  base  with  some  imper- 

fect stamens,  was  a  carpel  open  along  its  ovuliferous  margins  (sketch  7).     It  appears  to 

me  that  such  instances  as  these  are  really  the  first  stages  of  a  change  which,  carried 

out  more  perfectly,  would  result  in  the  formation  of  a  new  bud  on  the  extremity  of  the 
prolonged  axis. 

Intra-carpellary  Prolification.— Hitherto   those  instances  have  been  considered   in 

which  either  the  carpels  were  absent,  or  the  new  bud  proceeded  from  between  the  carpels. 

There  is  also  an  interesting  class  of  cases  where  the  prolification  is  strictly  intra-enr- 

pellary ;  the  axis  is  so  slightly  prolonged  that  it  does  not  protrude  beyond  the  carpels, 

does  not  separate  them  in  any  way,  but  is  wholly  enclosed  within  their  cavity.  Doubtless 

in  many  cases  this  is  merely  a  less  perfect  development  of  that  change  in  which  the  axis 

protrudes  beyond  the  carpels.     This  intra-carpellary  prolification  occurs  most  frequently 

in  plants  having  a  free  central  placenta,  though  it  is  not  confined  to  them,  as  it  is  recorded 

among  Boraginece.     A  remarkable  instance  of  this  is  described  by  Mr.  II.  C.  "Watson  in 
the  first  volume  of  the  « Botanical  Gazette,'  p.  88.     In  this  specimen  a  raceme  of  small 

*  flowers  was  included  within  the  enlarged  pericarp  of  a  species  of  Anchusa,     But  the  most 
curious  instances  of  this  form  of  prolification  are  those  which  are  met  with  among  Pri- 
nmlacece  and  other  orders  with  a  free  central  placenta. 

Duchartre,  in  his  memoir  on  the  »  Organogeny  of  Plants  "  with  a  free  central  placenta, 

*  Reissek,  Lintuea,  vol.  xvii.  1843. 
T    OlllCe  this  nnnpr  wnc  rcaA     T  Jiairf» 

d  (fig.  60; 

surmounted 

within  the  base  of  a  tube  formed  by  the  union  of  the  styles  (fig.  6 
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in  the  Ann.  des  Sc.  Nat.  3  ser.  1844,  p.  290,  among  other  similar  instances  mentions  two 

flowers  of  Cortusa  Matthioli,  wherein  the  placenta  was  ovnliferous  at  the  base ;  but  the 

upper  portion,  instead  of  simply  elongating  itself  into  a  sterile  cone,  had  produced  a  little 

flower  with  its  parts  slightly  different  from  those  of  the  normal  flowers.  M.  Alph.  de  Can- 

dolle  has  likewise  described  somewhat  similar  deviations,  and  one  in  particular  in  Primula 

auricula,  where  the  elongated  placenta  gave  off  long  and  dilated  funiculi  bearing  ovules, 

while  other  funiculi  were  destitute  of  ovules,  but  were  much  dilated  and  foliaceous  in 

appearance  * . 

In  speaking  of  these  as  cases  of  intra-carpellary  prolification,  it  is  of  course  impossible 

to  overlook  the  fact  that  they  differ  in  degree  only  from  those  cases  where  the  lengthened 

axis  projects  from  the  cavity  of  the  carpels ;  nevertheless  they  seem  to  demand  special 

notice,  because  in  these  plants  the  placenta  or  its  prolongation  appears  never  to  protrude 

beyond  the  carpels,  or  at  least  very  rarely.  There  are,  however,  numerous  instances  of 

such  an  extension  of  the  placenta  and  prolification  occurring  among  Primulacece  attended 

by  the  more  or  less  complete  arrest  of  growth  of  the  carpels  f.  An  instance  of  this  kind 

has  come  under  my  own  notice  in  a  monstrosity  of  the  Chinese  Primrose,  in  which  the 

carpels  were  reduced  to  a  hardly  discernible  rim  surrounding  an  umbel  of  five  rays,  each 
terminated  by  a  small  normally  constituted  flower  bud. 

The  ovules  of  a  prolified  flower,  if  present  at  all,  are  usually  unaffected,  though  occa- 
sionally they  undergo  various  transformations. 

Under  the  term  prolification  of  the  fruit  two  or  three  distinct  kinds  of  malformation 

appear  to  have  been  included.     The  term  seems  usually  to  be  applied  to  those  cases  where 

from  the  centre  of  one  fruit  a  branch  bearing  leaves,  flowers,  or  another  fruit  is  seen  to 

project,  as  happens  occasionally  in  Pears.     Now,  in  many  instances,  not  only  the  fruit  is 

repeated,  but  also  the  outer  portions  of  the  flower,  which  wither  and  fail  away  as  the 

adventitious  fruit  ripens ;  so  that  at  length  the  phenomenon  of  one  fruit  projecting  troni 

another  is  produced.     It  is  obvious  that  this  form  of  prolification  in  no  wise  differs  irom 

ordinary  central  prolification.     Sometimes  some  of  the  whorls  of  the  adventitious  flow  e 

are  suppressed ;  thus  M.  Duchartre  describes  some  Orange  blossoms  as  presenting  alter- 
nating  series  of  stamens  and  pistils  one  above  another,  conjoined  with  the  suppression 

the  calyces  and  corollas  belonging  to  each  series  of  stamens  and  pistils  j .     In  other  cas   , 

doubtless,  the  carpellary  whorl  is  alone  repeated,  the  other  whorls  of  the  adventitio 
flower  being  completely  suppressed. 

Another  condition,  apparently  sometimes  mistaken  for  prolification  of  the  fruit,  is  t  « 

in  which  the  carpellary  whorl  becomes  multiplied ;  so  that  there  is  a  second  or  even 

third  series  within  the  outer  whorl  of  carpels.    If  the  axis  be  at  all  prolonged,  then  the 

whorls  are  separated  one  from  the  other,  and  produce  in  this  way  an  appearance  ot  pro 
fication.     This  happens  frequently  in  Oranges,  as  in  the  variety  called  Mellarose§. 

Never  having  had  the  opportunity  of  examining  any  of  the  flowers  or  fruits  oi 

*  A.  de  Candolle,  Neue  Denkschriften,  op.  tit.  p.  9  ;  also  Unger  as  cited  in  Botanical  Gazette,  May  1851,  P-  '  ■ t  Duchartre,  op.  tit.  ;  Babington,  Ann.  Nat.  Hist.  1844,  p.  464. 
%  Ann.  Sc.  Nat.  1844,  toI.  i.  p.  297. 
§  Maout,  Lecons  Elementaires  de  Botanicme.  vol.  ii.  n.  488 :  TWrari.  Hesnerides.  nl.  271.  315,  405. 
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famous  St.  Valery  Apples,  I  am  diffident  in  hazarding  any  opinion  on  the  subject ;  but  it 
is  surely  more  reasonable  to  conceive  a  second  row  of  carpels  placed  above  the  first  by  the 
prolongation  of  the  central  part  of  the  axis,  than  to  suppose,  in  the  words  of  Moquin-Tan- 

don,  "  a  prolification  combined  with  penetration  and  fusion  of  two  or  more  flov  ers." 
Supposing  my  view  to  be  correct,  the  inner  calyx-like  whorl  might  be  considered  cither 
as  a  repetition  of  the  calycine  whorl,  or,  with  more  probability,  it  might  be  inferred  that 
the  corolla  was  present  in  the  guise  of  a  second  calyx. 

Moquin-Tandon  suggests  another  explanation — feasible,  indeed,  but  based  upon  no  evi- 

dence— namely,  that  though  the  stamens  are  absent  in  these  curious  flowers,  at  least  in 
their  ordinary  shape,  they  are  represented  by  the  lower  row  of  carpels,  which  become,  in 
process  of  development,  fused  with  the  upper  or  true  carpels.  If  this  were  so,  surely  some 
intermediate  conditions  between  stamen  and  carpel  would  occasionally  be  present  ;  but 

such  does  not  appear  to  be  the  case*. 
In  some  of  the  instances  of  proliferous  Pears  that  are  described,  the  carpels  would 

seem  to  be  entirely  absent,  and  the  dilated  portion  of  the  axis  to  be  alone  repeated.  Thus 

the  axis  dilates  to  form  the  lower  fruit  without  any  true  carpels  being  produced ;  but  at 

its  summit  a  whorl  of  leaves  (sepals)  is  formed  above  them;  another  swelling  of  the  axis 

takes  place  also  without  the  formation  of  carpels,  and  this,  it  may  be,  is  terminated  in 

its  turn  by  a  branch  producing  leaves.  In  these  cases  there  is  no  true  prolification,  but 

simply  an  extension  of  the  axis.  That  the  outer  portion  (so-called  calyx-tube)  of  these 

fruits  is  really  an  axile  product  there  can  now  be  little  doubt ;  and,  as  if  to  show  their 

axile  nature,  they  occasionally  produce  leaves  from  their  sides  as  before  mentioned.  Some 

other  malformations  usually  referred  to  prolification  of  the  fruit  seem  due  to  branching 

of  the  inflorescence,  as  in  Plantago,  Wheat,  Maize ;  or  to  a  simple  extension  of  the  axis 

beyond  its  ordinary  limit,  as  in  the  cones  of  Firs,  etc.     It  is  obvious  that  the  true  fruits 
in  these  cases  are  in  no  wise  affected. 

From  these  considerations  it  would  appear  better  to  abandon  the  use  of  the  expression 

prolification  of  the  fruit,  as  unnecessary  where  it  is  really  applicable,  and  as  delusive  in 

the  numerous  cases  where  it  is  erroneously  employed. 

It  would  lengthen  this  communication  to  no  useful  extent  to  remark  upon  the  con- 

dition of  the  adventitious  growth  itself.  I  have  alluded  to  it  when  necessary,  and  shall 

make  no  further  comment  on  it  than  to  say  it  may  present  itself  in  the  ordinary  condition 

of  leaf-bud,  or  flower-bud,  or  inflorescence,  or  that  it  may  be  malformed  in  various  ways. 

Any  further  notes  that  bear  upon  this  subject  that  I  may  be  able  to  brmg  forward, 
 I 

nope  to  have  the  honour  of  laying  before  the  Society  in  another  communication 
 on  the 

kinds  of  prolification  not  treated  of  on  this  occasion. 

* 

Moquin-Tandon,  p.  386,  &c. 
case 

M.  Tre'cul  fin  the  Bnll.  Bot.  Soc.  France,  torn.  i.  p.  307),  in  which  t
he  petals  were  m  the  sam 

umber  of  stamens.  M.  Gay,  in  referring 
that 

VOL.  XXIII. 3d 
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List  of  Genera  in  which  Median  Prolification  has  been  observed 

Ranunculaceae 

Cruciferae 

Rosaceae 

Leguminosas  ? 

Cucurbitaceae 
Passifloraceae 

Philadelphaceae 
Onagraceae 

Epacridaceae 
Convolvulaceae 
Gentianaceae 

Apocynaceae 

Leafy 

Anemone 

Ranunculus 

*Rosa 
*Geum 

Agrimonia 
*Pyrus 

Spiraea 

Floral 
*Anemone. 

*Ranunculus. 

Caltha. 

Aquilegia. 
Bunias. 

*Cheiranthus. 
Erucago. 

Matthiola. 

Sisymbrium. Brassica. 

Erysimum. 

Alyssum. 
Peltaria. 
Cardamine. 

Cistaceae   Helianthemum 
Caryophylleae       .         .         .  Dianthus  .         .         .  *Dianthus. 

Silene. 

Lychnis. 
Malvaceae   Paritium. 

Malpighiaceae    Byrsonima. 
Jtutaceae      .  Genera  not  specified  .  *Dictamnus. 
Resedaceae    Reseda. 
Aurantiaceae    *Citrus. 

Vitaceae       •         •         •       *.  Vitis         ....  Vitis. 
Umbelliferae    *Athamanta. 

♦Daucus. 

*Torilis. 

*Rosa. 
*Geum. 

Amygdalus. Prunus. 

Rubus. 

*Pyrus. 
Trifolium  ? 
Medicago  ? 

Melilotus  ? 

Cucumis. 
Passiflora. 

Philadelphus. 
Epilobium. 

Epacris. 
•         •  Convolvulus, 

Gentiana  . 

Gentiana 

Vinca. 
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Scrophulariaceae  . 

Leafy. 

Genera  not  specified 

Orobanchaceae 

Labiatas Genera  not  specified  . 
• 

Primulaceae          . *Dodecatheon    . 
*Anagallis 

Composite  . Hieracium        .         • 

Cirsium    • 

Hypochseris 

Campanulaceae    . 

Polygon  aceae 

Liliaceae      •         .         .         . 

Campanula       « 
►           Genera  not  specified 

Genera  not  specified 

Gramineae 

Floral 
Antirrhinum. 

♦Digitalis. 
♦Linaria. 
Veronica. 

Orobanche. 
Stachys* 

Phlomis. 

Anchusa. 

Symphytum. 
*Cortusa. 

*Anagallis. 
*Primula. 

Hieracium. 

Cirsium. 

Calendula. 

Spilanthes. ♦Campanula. 

Rumex. 
Thesium. 
Ficus. 
Tulipa. 

Hyacinthus. Phleum. 

A  mark  *  is  placed  against  the  names  of  those  genera  that  are  most  frequently  affected  with  this 
change. 

EXPLANATION  OP  PLATE  XXXIV. 

Fig.  la.  Geum ilyx  leafy 

Fig.  1  b.  Shows  a  similar  condition  of  the  calyx  and  corolla  to  the  preceding ;  but  the  thalamus  is  here 

represented  by  a  leaf-bearing  branch,  and  the  place  of  the  pistil  is  occupied  by  a
  flower-bud. 

Calyx,  corolla,  and  stamens  removed,  to  show  the  adventitio
us  flower-bud 

Fig.  2  a 
fruticosa 

Fig.  2  b. 
ocarpellary  pistil. 

or  four  scales  nlaced  between  the  calyx 

Fig.  3a.  Digitalis  purpurea.     Sepals  multiplied ;  corolla  regular ;  stamens  tv 

ovules  on  their  margins,  and  surrounding  a  slightly  prolonged  axis 
imperfect  flowers. 

arpels  five,  open,  with 

margin Fig.  3  b. 

Fig.  3c.  .^  _         

Fig.  3d.  Eg?*  cafpeb  with  parietal '  pJace"ntation,  surrounding  a  prolonged  axis
,  with  imperfect  flowers 

axil 

and  bracts. 

%.  3e.  More  advanced  stasre  of  the  same :  axis  prolonged  beyond  the  carpels  and  bearing and 
flowers. 

3 
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Fig.  3/.  Vertical  section  of  the  same. 

Fig.  4.  Fruit  of  Sweet  Briar,  showing  a  leaf  springing  from  the  middle  of  the  outer  surface. 

Fig.  5.  Ayuilegia.     Adventitious  flower  on  the  end  of  a  stalk,  proceeding  from  the  midst  of  the  normal 
whorl  of  carpels,  one  of  which  latter  has  been  removed. 

Fig.  6  a.  Campanula.     Outer  view  of  flower,  showing  the  absence  of  the  inferior  ovary. 
Fig.  6  b.  Section  of  the  same  flower,  showing  the  adventitious  bud  in  its  centre,  free  from  the  calyx. 
Fig.  6  c.  Another  flower  with  styles  partially  united  into  a  tube  surrounding  an  adventitious  bud. 
Fig.  6d.  Vertical  section  of  another  flower  of  Campanula,  showing  the  presence  of  an  adventitious  bud 

position. 

ovary 

Fig.  7.  Fuchsia.     Sepals  and  petals  leaf-like,  bent  downwards,  to  show  the  central  column  consisting  of 
var 

anther  on  its  margin. 
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XX.   On  the  Circulation  of  the  Blood  in  Pegea,  as  bearing  on  the  question  of  a  Lining  to  the 

Vascular  System  in  the  Tunicata  m  general.    By  John  D.  Macdonald,  R.N.,  F.R.S. 

Communicated  by  Geokge  Busk,  Esq.,  F.R.S.,  Sec.  Z.S. 

Read  April  18th,  1861. 

In  a  genus  of  Salpians  which  I  have  identified  with  the  Pegea  *  of  Savigny,  stellate 
pigment-cells  are  distributed  equally  over  the  parietes  of  a  very  perfect  vascular  system, 

and  are  nowhere  else  to  be  found.  Now,  it  is  natural  to  conclude  that  these  cells  must 

rest  upon  the  basement  membrane,  or  at  least  on  an  extension  of  some  delicate  structure 

that  may  perhaps  be  worthy  of  the  name  of  a  vascular  lining.  In  this  case  the  pigment- 

cells  seem  to  be  connected  with  the  inner  surface  of  the  canals ;  for,  as  dissolution  ap- 

proaches, their  caudate  processes  contract,  and  they  assume  the  appearance  of  dark  dots, 

O which  gradually  fall  off  and  commingle  with  the  blood-corpuscles.  This  circumstance 

perhaps  rather  favourable  to  the  opposite  doctrine,  but  an  inspection  of  the  accompanyii 

figures  illustrating  the  scheme  of  circulation  in  Pegea,  will  show  that  some  more  satisfac- 

tory explanation  of  actual  appearances  is  required,  at  least  in  the  example  given.  In  the 

numerous  specimens  examined,  I  could  discover  no  irregular  blood-sinuses  or  lacuna, 

with  the  exception  of  the  perivisceral  chamber,  and  the  canals  of  the  "  elaobhist"  com- 

municating with  it ;  and  in  fact,  though  the  course  of  the  blood,  as  in  other  Ascidians,  is 

sometimes  in  one  direction  and  sometimes  in  the  other,  in  every  part,  it  is  through  cir- 

cumscribed and  definite  canals  with  distinct  lines  of  contour. 

The  heart  in  Pegea  (Plate  XXXV.  fig.  1,  d),  as  in  other  Salpians,  is  semicylindrical  and 

ed.     Prom  its  fore  part  two  long  trunks  (f&  g)  take  their 
One  of 

passes  forwards  above  or  to  the  left  side  of  the  endostyle  (/;),  while  the  other  (/)  curves  a 

little  backwards  and  to  the  right  side,  and  after  having  communicated  with  the  perivis- 

ceral sinus  (a),  doubles  over  the  posterior  extremity  of  the  endostyle,  below  and  to  the 
right  of  which  it  runs  forwards. 

The  posterior  extremity  of  the  heart  communicates  directly  with  the  periv
isceral  sinus, 

and  this  latter  is  connected  with  the  canals  of  the  elceoblast  (c)  above,  while  two
  wide 

blood-channels  are  given  off  from  it  posteriorly.  One  of  these  divides  into  a  p
rincipal 

and  several  secondary  respiratory  vessels  (1),  all  of  which  inosculate  freely
  through  an 

elaborate  plexus  of  capillaries  filling  up  the  body  of  the  gill  band  (*).  The  o
ther  trunk 

(**)  runs  backwards  in  the  median  line  for  some  little  distance,  and  then  divides  in
to  two 

branches,  which  pass  downwards  and  backwards,  subdividing  in  the  walls  of  the
  body. 

A  star-like  sinus,  reminding  one  of  the  torcular  KeropMU  of  the  human  dur
a  mater, 

The  species  fisrured 
'    me  species  hgured  (riate  xxxi.  ng.  3)  m  me  aims  ui  ucbn*kuj  *«"  »^—  —  ~~r- 

observed  by  me,  a  gemmiparous  member  of  the  same  species  of  which  Savi
gny  only  figures  the  oviparous  form- „    O  E 

VOL.  XXIII. 
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rests  upon  the  nervous  ganglion  (fig.  2,  e) ;  and  the  blood-corpuscles  may  be  always 
to  pass  above,  but  never  beneath  the  latter.     Many  vascular  trunks  radiate  from 
point ;  thus  one  (fig directly  backwards  in  the  median  line :  from  the  fore 

part  two  channels  (b  b)  diverge,  passing  forwards  and  outwards ;  while  several  others  pass 
outwards  and  upwards  on  either  side  (c),  and  two  in  particular  {d  d)  from  the  upper  sur- 

face enter  the  gill.  Now,  aU  these  vascular  channels,  according  to  their  position  and 
direction,  become  continuous  with  the  subdivisions  of  those  already  described  as  arising 
from  the  heart,  without  any  interposition  of  lacunae  properly  so  called,  and  the  scheme  of circulation  is  thus  completed. 

A  superficial  reticulation  of  vessels  occurs  between  the  muscular  bands  and  the  delicate 
membrane  which  immediately  covers  them,  while  the  larger  trunks  evidently  lie  between 

The  muscular  coat  is  therefore  very  frequently  per- 
the  muscular  ami  branchial  tunics 

forated  by  communicating  canals ;  so  that  an  arrangement  similar  to  that  given  in  fi^ 
representing  a  portion  of  the  ventral  sinus  with  its  contiguous  vessels,  is  easily  demon- 

strable, and  affords  a  strong  indication  of  a  lining  to  the  vascular  system,  though  such  has 
of  late  been  very  nearly  denied  to  the  Tunicata  altogether,  while  it  is  admitted  only  in  a 
limited  sense  in  the  Mollmca  proper.     (See  Von  Siebold  and  others.) 

EXPLANATION  OF  PLATE  XXXV 

Fig.  1.  Heart  and  great  vessels  of  Peyea.     a,  visceral  nucleus;   b,  chaplet  of  young;   c,  « eheoblast ;» 
d,  heart ;  e,  gill  band ;  /  &  g,  vessels  arising  from  the  anterior  extremity  of  the  heart ;   h,  en- 
dostyle ;  ,,  great  vessel  arising  from  the  perivisceral  sinus  ;  *,  diverticula  ;  /,  respiratory  vessels ; m,  mouth  with  lahi'nl  frJA*    &n 

sinus,     a,  ventral  sinus  ;    b,  antero-lateral  trunks ;  c  c,  lateral 
^  1  •  •        • 

m,  mouth  with  labial  folds,  &c. Nervo 

espiratory 

ficial  plexus ;  c,  linear-extra- vascular  space. 
perficial 

a,  main  trunk  ;  b  b,  super- 
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XXI.  On  the  Physiology  of  the  Ballial  Stiluses  of  the  Brachiopoda.     By  Joiint  D.  M 
doxald,  B.N.j  F.B.S.     Communicated  by  George  Busk,  Esq.,  F.B.S. ,  See.  Z.S. 

Read  April  18th,  1861. 

1 0  Mr.  Hancock  and  Professor  Huxley  belongs  the  credit  of  having  first  cast  a  doubt 

on  the  nature  and  office  of  the  so-called  Cuvierian  hearts  of  the  Brachiopoda ;  and  should 

any  further  evidence  be  required  to  sustain  the  truth  of  the  position  ultimately  laid  down 

by  those  original  observers,  I  have  to  announce  my  discovery  in  Lingula,  of  a  determinate  i 

circulation  of  spherical  and  violet-tinted  corpuscles  (fig.  5)  in  all  the  ramifications  of  the 

pallial  sinuses  (Plate  XXXV.  fig.  4),  not  depending  upon  the  contractions  of  a  propulsory 

cavity,  but  upon  the  undulations  of  a  ciliated  lining.  It,  moreover,  presented  this  charac- 

teristic peculiarity,  that  an  onward  and  a  returning  current  are  at  the  same  time  visible  in 

each  canal,  as  shown  by  the  direction  of  the  arrows  in  fig.  4. 

The  white  lines  which  are  described  as  running  upon  the  outer  wall  of  the  pallia! 

sinuses  of  Lingula,  and  about  which  so  much  misconception  appears  to  have  existed  in 

the  mind  of  Vogt,  are  nothing  more  than  the  septa  more  or  less  perfect  (fig.  L,  a),  which 

serve  to  direct  as  well  as  to  obviate  the  friction  of  two  ciliary  currents  passing  in  opposite 

directions  in  the  same  vessels.  Mr.  Hancock's  reasoning  against  Yogt's  opinion,  that 
these  are  vascular  ramifications,  is  simple  and  conclusive ;  but,  of  their  real  nature  as  just 

pointed  out,  I  can  entertain  no  doubt  whatever. 

The  four  Cuvierian  hearts  of  BhynchoneUa,  singularly  enough,  have  given  place  to  the 

five  contractile  vesicles  of  Mr.  Hancock ;  and  if  these  latter,  with  the  vessels  connected 

with  them,  be  not  really  homologous  with  the  water-vascular  system  of  the  Jnmdoida, 

the  coincidence  in  the  same  animal  of  another  and  a  purely  ciliary  circulation  in  which 

coloured  corpuscles,  developed  for  that  special  purpose,  seem  to  perform  the  office  of  blood- 
globules,  is  not  a  little  interesting. 

In  some  of  the  Beroida?  the  sinus  system  exhibits  a  remarkably  beautiful  ciliary  circu- 

lation of  a  corpusculated  fluid,  and  the  ovaria  occupy  the  walls  of  those  ramified  and  reti- 

culated canals,  so  much  after  the  fashion  of  those  of  the  Brachiopod,  that  the  homologies 

of  the  two  systems  can  scarcely  be  doubted.  There  is  this  difference,  however,  that  in  the 

Beroidce,  the  main  trunks  of  the  sinuses,  which  form  the  equivalent  of  the  common 

cavity,  so  called,  of  the  true  Bolypi,  open  directly  into  the  stomach ;  whereas  this  com- 

munication is  altogether  cut  off  in  the  Brachiopod,  and  the  escape  of  the  ova  is  provided 

for  by  the  external  openings  so  clearly  demonstrated  by  Mr.  Hancock  in  the  organs  pre- 

viously recognized  as  hearts.     The  question  arises,  Is  this  difference  sufficient  to  destroy 

homology  here  indicated  ?     As  well  might  it  be  said  that  the  absence  of  an  anal 

let  to  the  alimentary  canal  of  Waldlieimia  militated  against  its  homology  with  that  of 

Lingula ;  or,  that  the  open  water-vascular-system  of  Bistoma  had  no  equivalent  m the 
3 
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closed  system  of  Tetrastemma.  On  the  other  hand,  if  it  can  be  shown  that  the  sinus 
system  of  the  Beroidce  is  derived  from  the  alimentary  membrane,  while  that  of  the  Bra- 

chiopod, like  the  atrium  of  the  Tunicary,  has  an  external  origin,  analogy  alone  is  all  that 
can  be  sustained  in  regard  to  them. 

"With  the  exception  of  their  having  an  external  outlet  for  the  discharge  of  ova  or  their products,  an  ordinary  observer  would  never  dream  of  any  homology  existing  between  the 
pallial  sinuses  of  the  Brachiopod  and  the  atrium  of  the  Ascidian ;  but  this  brilliant  deduc- 

tion originated  with  Professor  Huxley,  and  was  supported  by  Mr.  Hancock.  The  abso- 
lute necessity  of  tracing  up  the  routine  development  of  everything  in  order  to  determine 

philosophical  homologies,  owes  much  of  the  importance  which  it  has  assumed  in  this 
country  to  the  teaching  of  the  former  gentleman ;  but  I  am  not  aware  that  this  test  has 
been  yet  tried  in  the  case  under  consideration. 

Though  it  may  be  affirmed  that  the  perivisceral  cavity  of  the  JPolyzoon  and  of  the  Bra- 
chiopod correspond  with  each  other,  that  of  neither  can  be  said  to  be  homologous  with 

the  perivisceral  sinus  of  the  Tunicary ;  nor  can  it  be  altogether  denied  that  the  nutritive 
function  is  more  or  less  subserved  by  the  part  cited  in  all.  Should  the  sinuses  or 
lacuna  described  by  Mr.  Hancock  as  included  within  the  stout  sheath  of  the  alimentary 
canal  in  Brachiopoda  correspond  to  the  perivisceral  sinus  of  Tunicata,  their  homologue 
appears  to  be  absent  in  the  Polyzoa. 

I  do  not  desire  to  sustain  the  accuracy  of  all  the  deductions  drawn  in  the  following 

summary,  but  I  believe  that  the  points  requiring  elucidation  will  be  more  distinctly 
perceived  in  an  attempt  of  this  kind  than  by  presenting  them  in  an  isolated  form. 

In  tracing  up  the  development  of  the  digestive  and  circulatory  systems  from  the 
Kydroid  Polyp  to  the  Mollusk,  we  find  a  gradually  increasing  division  of  labour  in  the 
play  of  the  organic  functions  going  hand  in  hand  with  a  progressive  complexity  of  struc- 

ture. In  the  Hydrozoa  there  is  no  very  obvious  distinction  between  the  stomach  and  the 
common  cavity  of  the  body,  and  therefore  the  functions  of  digestion  and  of  circulation  are 
confounded  to  a  corresponding  extent. 

In  the  Actinozoa,  on  the  other  hand,  a  true  stomach  is  developed  within  the  common 
cavity,  though  a  communication  is  still  preserved  between  them.  Another  step  leads  us 
to  the  Polyzoa  and  their  lineal*  allies— the  Brachiopoda,  in  all  of  which  the  communi- 

*  The  word  lineal  is  here  used  to  distinguish  between  the  affinity  existing  between  the  two  orders  noticed  and  their 
relationship  with  the  Tunicata,  which  is  merely  collateral  or  representative,  partaking  little  of  affinity. 

The  remarkable  homologies  and  resemblance  of  structure  which  present  themselves  when  the  Polyzoa  are  compared 
with  the  Brachiopoda,  cannot  be  for  a  moment  denied,  from  the  original  hajmal  flexure  of  the  intestine,  as  pointed  out 
by  Professor  Huxley  (and  in  which  particular  they  depart  from  the  Tunicata),  to  more  minute  anatomical  details.  In 
passing,  I  think  I  can  mention  a  new  point  in  which  both  Polyzoa  and  Brachiopoda  differ  from  Tunicata.  It  has  been 
well  said  that  the  line  of  the  hinge  of  the  valves  is  dorsal  and  longitudinal  in  Lamellibranchiata,  while  it  is  dorsal  and 

Now,  in  an  excellent  example  of  what  may  be  called  an  Operculate Ascidian  in  my  possession,  the  articulation  is  transverse,  but  lateral. 
I  must  say  that  due  stress  has  not  been  laid  upon  the  characters  of  the  cerri,  so  called,  of  the  Brachiopod,  as  bein 

not  only  perfectly  homologous,  but  in  every  respect  similar  to  the  tentacula  of  the  Polyzoa.     All  the  figures  extant  of 

...  ~rr-,   —  ..-   „»m/  ̂   ow  and  unnatural.     Thus,  ncnir 
ciliated  organs,  endowed  with  exquisite  sensibility,  which  curl  upon  themselves  or  start  back  as  with  a  conservative 

transv 

tentacula)  are  stiff 
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cation  just  noticed  is  cut  off,  and  an  intestine  formed,  with  or  without  an  anal  aper- 
ture. 

Let  us  now  suppose  the  perivisceral  cavity  of  the  Bolyzoa  to  he  homologous  with  the 

common  cavity  of  the  Ccelenterata,  but  giving  off"  no  canals,  and  the  oscillation  or  motion 
of  the  contained  blood  (?)  depending  upon  the  activity  of  the  animal's  movements  as  well 
as  upon  ciliary  action,  the  scheme  of  circulation  exhibits  an  almost  retrograde  simplicity 
when  compared  with  that  of  a  covered-eyed  Medusa.  Nevertheless,  having  no  direct 
communication  with  the  stomach,  its  superiority  may  be  asserted  as  a  system  so  fax 
closed.  Now,  as  this  appears  to  be  homologous  with  the  perivisceral  cavity  of  the  Bra- 

chiopoda, the  ramifications  of  the  pallial  sinuses  of  the  latter,  with  their  ciliated  lininu 
and  contained  corpuscles,  present  the  highest  form  of  this  pseudo-circulatory  system. 

The  existence  of  a  true  vascular  system  in  the  Polypi  is  intimated  by  M.  Milne-Ed- 
wards ;  but  it  is  not  improbable  that  the  vascular  ramifications  observed  by  him,  and  which 

undoubtedly  exist,  are  in  reality  derived,  or,  as  it  were,  dismembered  from  the  common 
.  May  not  the  same  doctrine  be  applied  to  the  Brachiopoda?  If  not,  the  true 

vascular  system,  as  described  by  Mr.  Ilancock,  is  altogether  distinct,  both  in  its  nature 
and  origin,  from  what  has  hitherto  been  regarded  as  the  rudiment  of  the  circulatory 
system  in  Ccelenterata. 

In  the  Tunicatd,  however,  a  single  and  simple  heart  superseding  the  five  vesicles  of 

the  Brachiopoda  offers  some  little  approach  to  the  more  perfect  organs  of  the  Mollusca 

proper,  though  there  can  as  yet  be  no  distinction  between  arteries  and  veins,  as  the  current 

of  the  blood  is  reversible  in  the  same  channels.  Finally,  it  may  be  affirmed,  that  a  heart 

with  a  receptive  and  a  propulsive  cavity,  furnished  with  a  valvular  apparatus  to  deter- 

mine an  irreversible  path  for  the  circulation,  as  well  as  the  distinctive  offices  of  artery  and 

vein,  distinguishes  the  true  Mollusca  from  the  Tunicate,  Brachiopoda  and  Polyzoa,  con- 
o the  Molluscoida  of  M.  Milne-Edwards 

EXPLANATION  OF  PLATE  XXXV. 

F»g.  4.  Portion  of   the   pallial  sinus-system  of  Lingula,   showing  the  course  of    the  ciliary  currents. 

a,  longitudinal  septa  dividing  the  ciliary  currents. 

Fig-  5.  Violet-tinted  corpuscles  which  circulate   in   the  pallial  sinuses  of  Lingula.      The  little  pit  or 

depression,  observable  on  one  side  of  these  corpuscles,  is  probably  due  to  exosmosis;  but  in 

this  particular  case  it  was  present  in  all. 

intelligence,  at  the  slightest  touch,  are  represented  as  possessing  the  rigidity  of  the  teeth  of  a  comb,  or,  at  least,  of 

bristles.  A  very  far  more  correct  idea  of  them  might  be  given  were  the  artist  to  copy  the  tentacula  of  Vesicularia, 

or  any  Weli_ known  Polyzoon— a  piece  of  dishonesty  which,  although  its  perpetration  cannot  be  seriously  recommended, 
might  challenge  detection  in  this  particular  case. 
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XXII.  On  the  Nerve  proceeding  to  the  Vesicles  at Base  of  the  H< Iteres,  and  on 

the  Sub-costal  Nervure  in  the  Wings  of  Insects.     By  J.  Braxton  Hicks,  M.D. 
Zond.,  F.L.S. 

Read  June  20th,  186 1 . 

It unnecessary  to  enter  into  any  description  of  the  vesicles  of  the  halteres  and  wings 

already  fully  noticed  them  in  former  pages  of  the  Transactions  and  Journal 
I 

showed  first,  also,  of  any  observer,  that  to  them  a  very  large  nerve  proceeds,  next  in  size 

to  the  optic,  and  that  the  divisions  of  this  nerve  pass  to  the  base  of  the  vesicles. 

The  additional  information,  which  it  is  my  desire  now  to  lay  before  the  Society,  is,  that 

a  bipolar  ganglionic  cell  is  to  be  found  just  beneath  these  organs. 

If,  instead  of  viewing  the  parts  intact,  the  base  of  the  haltere  be  broken  up,  it  will  b( 

found  that,  shortly  before  arriving  at  the  position  of  these  vesicles,  the  nerve  enlarges  in 

the  following  manner :— Each  fibril  is  developed  into  an  elongated  ganglionic  cell,  gene- 
rally with  a  large  nucleus  (a,  figs.  1,  2,  3). The  distal  end  becomes  contracted  ai; 

f^  i 
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I 
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short  space,  but  finally  and  gradually  dilates,  until  it  comes  in  conta
ct  with  the  inner 

surface  of  the  vesicle  (b,  figs.  1,  2,  3) In  this  terminal  expansion  I  have  some
times observed nucleus  (c,  fi sometimes,  however,  the have  been  granular 

Aether  there  be  a  small  ceU  at  the  very  extremity,  I  am  unable  to  say  with  any  certainty, 

°ut  comparing  it  with  its  homologue  in  the  subcostal  nervure,  I  am  inclined  to  think 
the  existence  of  such  a  structure  doubtful. 
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This  can  be  well  observed  in  Rhingia  rostrata  and  JEJristalis  tenax.     (See  figure.) 
The  nerve  in  the  subcostal  nervure  is  disposed  in  a  somewhat  similar  manner.  But  in 

many  instances  I  have  found  the  ganglionic  enlargement  to  possess  more  than  one 
nucleus ;  two  or  three  apparently  coexist  in  the  Coleoptera  (see  a,  figs.  4,  5,  6).  The 
distal  end  of  this  enlargement  tapers  off  to  a  rather  fine  extremity,  so  that  it  may  pass  up 
through  the  canals  which  pierce  the  integumental  layers. 

The  mode  of  termination  in  these  nerves  points  out  a  homology  to  the  termination  of 
the  optic  nerve,  as  seen  in  its  development  in  insects,  and  is,  indeed,  probably  the  method 
by  which  all  nerves  of  sensation  end,  as  has  been  shown  by  M.  N.  Jacubovitsch  in  the 

Comptes  Rendm,  May  7,  1860,  p.  859.     (See  '  Microscopical  Journal,'  April  1861.) 
In  some — the  Saw-flies  for  example — the  ganglionic  enlargement  is  not  elongated,  but 

applied  immediately  beneath  the  canals ;  so  that,  crowding  as  they  do  together,  the  whole 
seems  as  a  compact  layer  of  ganglionic  cells. 

The  outer  nerve-sheath  is  attached  to  the  edge  of  the  skin-canal,  as  is  shown  in  figs.  4, 
5  &  6,  reminding  one  of  the  condition  of  the  nerve-sheath  of  the  compound  eyes  by  which 
it  attaches  itself  to  the  facetted  cornea. 

We  are  indebted  to  Leydig  for  the  additional  knowledge  of  the  ganglionic  enlargement 
at  the  termination  of  the  nerve  supplying  these  structures  *. structures  *.  Upon  reviewing  my  papers, 

he  states  also  that  he  has  found  little  conical  "  pegs  or  rods  "  ("  Stifte,  Stabchen")  with 
their  bases  towards  the  integument,  which  are  situated  in  the  extremity  of  the  nerve,  one 
or  two  in  each.  These,  I  must  confess,  after  a  very  careful  search  through  numerous 
specimens  (many  being  the  same  as  those  in  which  he  describes  them),  I  have  been  unable 
to  discover,  and  am  therefore  under  the  impression  that  he  has  fallen  into  some  erroi 
the  more  so  as  he  admits  that  it  was  only  after  a  dozen  trials  that  he  himself  succeeded. 
It  is  a  difficult  thing  to  prove  a  negative  ;  but,  though  I  have  frequently  traced  the  nerve 

to  its  very  end,  I  have  failed  to  distinguish  any  such  structures  as  the  "  Stifte  "  or  "  Stab- 

chen," either  in  specimens  just  killed  or  kept  in  spirit  for  different  periods.  I  suspect 
that  the  method  which  he  adopts  of  pulling  out  the  nerve,  by  withdrawing  the  organized 
layer  lining  the  integument  internally  and  which  passes  within  and  lines  the  tube 
(skin-canal),  has  possibly  led  to  the  appearances  described  by  him.  I  have  noticed  in 
the  larger  beetles  a  condition  which  renders  this  highly  probable.     Be  this  as  it  may, 

I  have  already  done,  an  important  senson 
there  can  be  no  hesitation  in   «„& 
function  to  the  organs  taken  as  a  whole. 

same 

the 

Leydig  is  under  the  impression  that  they  are  of  the 
hinder  part  of  the  thorax  in  the  Acridce,  &c.  first  pointed  out  by  Miiller,  which  he 
siders  an  organ  of  hearing.     That  they  may  be  homologous  to  those  in  the  Acrid",  wot 
seem  to  derive  some  confirmation  from  the  circumstance  that  he  has  not  found  Muller 

the  same  part  in  other  insects,  while  I  have  not  found  those  I  have  pointed  oi 
ild 

in 

the  wings  of  the  0/ 

But  are  they,  therefore,  auditory  organs  ?     Have  they  any  similarity  to  what  we  know 
of  this  organ  in  the  Invertebrata  ?     I  confess  my  inability  to  see  any  resemblance  beyond ■ 

*  Reichert  und  Du  Bois-Reymond's  Archiv,  18G0,  No.  3,  p.  299. 
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such  as  appertains  to  all  sensory 
I  have  nothing  to  add. 

To  what  I  have  already  advanced 

At  the  time  of  writing  his  article  above  mentioned,  Leydig  had  not  seen  my  second 
paper  on  the  antennal  org 
bleaching  process  I  have  recommended  for  their 

Nor  had  he  been  successful,  as  lie  owns,  in  applying  the consequently 

he, nor  indeed  any  writer  (Lespes  for  instance,  nor  his  critic  in  this  subject,  Claparede) 
yet  noticed  properly  the  structures  I  have  pointed  out  in 

the Under 

cumstances  we  must  consider  their  opinion  as  to  the  seat  of  the  auditory  function liable  to 

Fig. 

EXPLANATION  OF  THE  FIGURES. 

Fig.  I.  Termination  of  nerve  of  haltere  in  Rhingia  rostrata,  showing  a  row  of  ganglionic  cells,  with 
nuclei  a  a,  and  their  terminations  b,  b. 

Two  ganglionic  cells  in  situ  in  halteres  of  Erustalis  tenaxi  aay  ganglionic  enlargement;  b,  terminal 
expansion  with  nucleus,  c,  passing  to  the  interior  of  the  vesicles,  d. 

Row  of  ganglionic  cells,  a  a,  in  Eristalis  tenax;  b,  their  termination  beneath  the  vesicles. 

Fig.  4.  Ganglionic  cells  in  a  Beetle  (one  of  the  Lamari<B)>  the  outer  nerve-sheath  attached  to  the  skin- 
canal  ;  a  a,  nuclei,  two  or  three  in  each :  a  small  tube  passes  through  the  skin-canal  to  the 
closing-in  membrane, 

tig.  5.  Shows  one  of  the  ganglionic  cells  with  three  nuclei,  a  a ;  the  nerve-sheath,  b  b,  has  been  attached 

Fig.  3 

Fig.  6 
to  the  inner  surface  of  the  skin-canal. 

form,  where  the  gan 

Fig.  7-  Organs  viewed  in  situ  from  above  on  the  nervure  of  Strangalia  elongata  :  a  a,  ganglionic  swellings 

with  nuclei ;  6,  closing-in  membrane  and  skin-canal. 

i 
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XXIIL   On  Three  Oaks  of  Palestine.     By  J.  D.  HooKer,  31.  J).,  F.P.S.,  F.L.S.,  $c. 

Read  June  20th,  1861. 

INURING  a  short  tour  in  Syria,  which  I  made  last  autumn  in  company  with  Mr.  Han- 

bury,  E.L.S.,  we  paid  especial  attention  to  the  oaks  of  that  country  which  occurred  on  our 

route,  in  the  hopes  of  being  able  to  throw  some  light  on  their  very  intricate  and  confused 

history.  The  brief  nature  of  our  visit,  and  the  necessity  we  were  under  of  moving  rapidly 

almost  daily,  and  always  on  horseback,  rendered  it  impossible  to  do  more  than  obtain  an 

accurate  idea  of  the  commonest  species  only :  of  these  one  was  all  but  ubiquitous,  from 

the  latitude  of  Tripoli  to  that  of  Hebron ;  and  two  others  appeared  in  such  great  abun- 
dance in  various  localities,  that  we  have,  I  think,  obtained  a  clear  conception  of  their 

limits  of  variation  in  Syria,  and,  by  means  of  the  specimens  we  procured,  have  identified 

them  with  those  of  other  parts  of  the  Mediterranean.  There  are  Querent  pseudo- 

coccifera,  Desf.,  Q.  ̂ gilops,  L.,  and  Q.  infectoria,  L.,  of  which  three  species  I  find  that 

no  fewer  than  thirteen  have  been  made  in  Syria  alone,  and  an  equal,  or  probably  a  much 

greater  number  in  Asia  Minor  and  other  parts  of  the  Levant. 

To  the  following  identifications  I  have  been  guided  either  by  good  specimens  or  by 

excellent  plates,  amongst  the  very  best  of  both  kinds  of  which  evidence  I  would  especially 

indicate  the  Syrian  and  Taurian  collections  of  Kotschy,  and  his  superb  folio  fascicles 

entitled  "  Die  Eichen  Europa's  und  des  Orients,"  the  plates  of  which  are  unrivalled. 

1.  Quercus  pseudo-coccieera,  Desf.  Atlant.  ii.  p.  549. 

Q.  Calliprinos,  Webbl  It.  Hisp.  p.  15  ;  Kotschy,  Herb.  It.  Cilic.  No.  397;  Willd.  Sp.  PI.  iv. 

p.  434. 
Q.  Pseudo-coccifera} 

 Kotschy,  Herb.  It.  Syriac.  No.  265  ! 

Q.  imps,  Kotschy,  fid.  Herb.  Reg.  Berol.  Lebanon, 
 No.  83 ! 

Q.  echinata,  Kotschy,  fid.  Herb.  Reg.  Berol.  Lebanon, 
 No.  84 ! 

Bab 

Q.  Paleestina,  Kotschy,  I.  c.  t.  xix.,  et  Herb.  It.  Syriac.  No.  442 ! 

Q.  Aucheri,  Jaub.  et  Spach,  111.  PI.  Or.  p.  113,  t.  58  ! 

Q.  rigida,  Willd.  Sp.  PL  iv.  p.  435  ;  Kotschy,  L  c.  t.  viii.,  et  Herb.  It.  Cil
ic.  No.  404 

Var.  Kotschyi,  Herb.  It.  Syriac.  No.  264  ! 

Var.  microphylla,  Kotschy,  It.  Cilic.  No.  399 ! 

Var.  pungens,  It.  Cilic.  400  !  806. 

Var.  arborea,  Herb.  It  Cilic.  No.  403  ! 

Q.  Fenzelii,  Kotschy,  I.  c.  t.  xxiv.  et  Herb.  It.  Cilic.  No.  398  ! 

Q.  aquifolia,  Kotschy,  Herb.  It.  Cilic.  No.  402 ! 

Per  totam  Syriara,  ad  6000  ped.  ascendens  ;  copiosissime !     Fl.  vere ;  fr.  Nov. 
ur:„   •    i  .^  t  .    •*   :„  i  t+„i:„  i    ai — ;„  i  fflnknimno  I  Orapria !  Asia  minor!  Creta! 

Of  the  above  synonyms,  Q.  inops,  echmata,  and  Paleestina  were  founde
d  on  Syrian 

specimens  by  Kotschy ;  that  of  Calliprinos  by  Webb,  who  attempted  to  discriminate 

Labillardiere's  original  Syrian  specimens  of  pseudo-coccifera,  from  Desfontaines'  Alger
ian 

plant  of  that  name.     The  names  of  pseudo-coccifera  and  Calliprinos  are  also  both  applied 

3f2 
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by  Kotschy  to  Lebanon  specimens.  Q.  rigida  was  founded  on  Caramanian,  and  Fenzelii 

on  Taurian  specimens. 

With  the  exception  of  Q.  Calliprinos,  there  has  been  little  attempt  at  diagnostic  discri- 
mination of  these  species  by  their  several  authors ;  and  the  chief  characters  relied  on  to 

separate  them — those  of  form  of  leaf,  and  length  of  the  gland  and  involucre — we  found  to 

fail  and  hold  on  the  same  tree  in  numberless  instances.  With  regard  to  the  other  so-called 

species,  long  descriptions  of  some  have  been  published ;  but  these  contain  no  contrasting 

characters,  and  the  specimens  show  none.  Most,  if  not  all,  of  the  forms  indicated  under 

the  whole  seven  names  may  be  found  in  one  morning's  ride  along  the  crest  of  Mount 
Carmel,  where  the  greater  number  of  the  series  of  acorns  figured  in  Plate  XXXVII.  were 

collected,  all  of  them  from  trees  which,  in  habit  of  growth,  foliage,  &c,  presented  little 
variation. 

Q.  pseudo-coccifera  is  by  far  the  most  abundant  tree  throughout  Syria,  covering  the 

rocky  hills,  of  Palestine  especially,  with  a  dense  brushwood  of  trees  8-12  feet  high,  branch- 
ing from  the  base,  thickly  covered  with  small  evergreen  rigid  leaves,  and  bearing  acorns 

copiously.  On  Mount  Carmel  it  forms  nine-tenths  of  the  shrubby  vegetation,  and  it  is 

almost  equally  abundant  on  the  west  flanks  of  the  Antilebanon  and  many  slopes  and  val- 
leys  of  Lebanon.  Even  in  localities  where  it  is  not  now  seen,  its  roots  are  found  in  the 

soil,  and  dug  up  for  fuel,  as  in  the  valleys  to  the  south  of  Bethlehem.  Owing  to  the 

indiscriminate  destruction  of  the  forests  in  Syria,  this  oak  rarely  attains  its  full  size.  We 

saw  but  few  very  good  trees,  one  of  which  is  the  famous  Oak  of  Mamre,  called  "  Abra- 

ham's Oak,"  of  which  I  have  given  a  portrait  (Plate  XXXVI.)*,  and  I  saw  other  good 
ones  at  Anturah  on  the  Lebanon.  Leaves  and  acorns  of  both  these  were  carefully  com- 

pared with  those  of  the  stunted  form  that  grew  around  them  and  elsewhere,  and  presented 
no  difference  whatever. 

The  "  Abraham's  Oak  "  is  popularly  supposed  to  indicate  the  spot  where  grew  the  oak 
or  lentisk  (for  it  is  disputed  which)  under  which  the  patriarch  pitched  his  tent ;  and  is 

reverenced  accordingly  by  Jews,  Mahommedans,  and  Christians.  In  general  habit  it 

much  resembles  the  Q.  Ilex  as  grown  in  this  country,  but  does  not  branch  so  much  from 
the  base ;  the  bark  is  similar  in  colour  and  Assuring,  the  branches  in  direction,  and  the 

foliage  in  colour,  &c.  I  would  draw  attention  to  the  difference  shown  in  the  portrait, 

between  the  direction  of  the  branchlets  on  the  two  sides  of  the  tree  :  on  the  west,  where 

exposed  to  the  winds  of  the  Mediterranean,  they  are  much  stunted,  denser,  and  more 
rigid  than  on  the  east,  where  they  are  more  pendulous. 

The  diameter  of  foliage  is  given,  no  doubt  correctly,  by  Porter  as  90  ft.,  and  girth  ol trunk  as  23  ft. 

In  the  winter  of  1856-57-,  when,  in  the  streets  of  Jerusalem  (elev.  2200  ft.),  the  snow  fell 

deep  and  lay  for  many  days,  the  accumulation  upon  the  Abraham's  Oak  was  so  great/that 

one  of  the  finest  boughs  gave  way  under  the  weight  and  fell  to  the  ground.  Mr.  Schenibri, 
the  highly  intelligent  dragoman,  of  Jerusalem,  informed  me  that  he  was  employed  by 

Mr.  Finn,  British  Consul,  to  bring  the  bough  to  that  city  for  him.     Owing  to  a  superstition 

*  "  David's  Oak,"  Q.  Palastina,  Kotschy,  Eichen,  tab.  xix. 
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that  any  person  who  should  cut  or  maim  the  Oak  would  lose  his  firstborn  son,  eomiderabh 
difficulty  was  experienced  in  procuring  hands  to  saw  up  the  timber  for  transportation 
these  were  at  last  brought  from  Jerusalem,  nearly  twenty-five  miles  off,  and  loaded  sevei 
camels  with  the  wood  of  the  one  limb  of  this  fine  tree. 

The  timber  of  Q.  pseudo-coccif era  is  said  to  be  of  ordinary  value ;  but  I  could  procure  no 
precise  information  on  this  head.  How  far  it  is  permanently  distinct  from  Q.  coccf/cru 

of  Spain  and  Italy  may  reasonably  be  questioned  :  the  characters  given,  even  if  constant, 

amount  to  no  more  than  enough  to  establish  a  variety  upon  ;  and  it  will  lie  seen  that  in 

geographical  distribution,  as  in  botanical  synonymy,  the  Q.  pscudo-eoccifcru  completely 
overleaps  Q.  coccifera,  extending  from  Spain  and  Algeria  to  the  borders  of  the  Mcsopo- 
tamian  Desert,  whereas  the  latter  is  not  described  as  inhabiting  any  country  further  east 
than  Asia  Minor. 

With  regard  to  the  differences  in  the  acorns  of  these  species,  they  are  very  Blight,  and  a 

long  way  within  the  limits  of  variation  of  pseudo-coccij ?vra  observed  in  Syria  ;  and  as  the 
acorns  of  cocci fera  take  two  years  to  ripen,  there  is  much  time  for  variation  during  deve- 

lopment.    The  European  Q.  coccifera   is  described  as   a  bushy  shrub  resembling  tli 

Holly,  and  is  browsed  on  by  cattle:  this  precisely  accords  with  the  character  of  pseudo* 

coccifcra  in  Syria,  which  is  further  called  Holly  by  many  traveller!  (IMartineau,  Porter, 

&c).  Again,  the  specimens  of  cocci/era  cultivated  at  Kew  precisely  accord  with  the 

Syrian pseudo-coccif  era,  whilst  the  Algerian  specimens  of  the  latter  (which,  however,  are 

grafted)  are  of  a  rather  more  straggling  habit,  with  larger  leaves. 

Loudon  and  others  described  pseudo-coccif  era  as  having  leaves  twice  or  thrice  as  large 

as  coccifera,  thicker  and  less  wavy,  with  smaller  and  shorter  spinous  serratures  rather 

than  teeth.  Not  one  of  these  characters  holds  good,  with  any  approach  to  constancy,  in 

Syria,  where  large  and  small,  more  or  less  membranous,  and  more  or  less  waved  and 

spiny  leaves  occur  on  individual  plants,  and,  more  conspicuously,  on  adjacent  ones.  On 

Carmel,  just  below  the  convent,  we  gathered  two  forms  growing  with  interlocked  branches, 

with  the  typical  leaves  attributed  respectively  \o  pseudo-coccif  era  and  coccifera,  but  with 

identical  acorns— those  of  the  former  plant.    The  Kermes  was  not  observed  by  us  in  Syria. 

Q.  pseudo-coccifera  is   an  uncommon   tree  in   English   gardens.     Th.  re  arc  young 

Algerian  specimens,  which  have  survived  the  severe  frosts  of  1800-01,  at 

the  acorns  I  brought  from  Syria  have  germinated.     Loudon  (1838)  mentions  but.  on< 

tree  known  to  him  in  cultivation  as  bearing  this  name,  which  exists  in  the  Horticnl 

tural  Society's  Gardens  at  Chiswick. 

2.  Querctjs  infectoria,  Olivier,  Voyage  1. 10 ;  Willd.  Sp.  PI.  iv.  436;  Kotschy,  Herb 
It.  Cilic.  No.  363  !  371 !  var.  qrosse-serrota,  No.  369 ! 

Kew 

Q.  Cariensis,  Willd.  fid.  Loudon,  Arboret.  p.  1928. 

Q.  Boissieri,  Reut.,  Boiss.  Diagn.  xii.  p.  119 ;  Herb.  It.  Syriac  No.  126 ! 

Q.  Pfceffingeri,  Kotschy,  Eichen  Europ.  und  Orient,  t.  xxiii.,  et  Herb.  It, 

Q.  inermis,  Ehrb.  fide  Kotschy,  Herb.  It.  Syriac.  No.  364 ! 

Q.  Tauricola,  Kotschy !  /.  c.  t.  x.,  et  Herb.  It.  Cilic.  No.  365  !  et  var.  fol. 

Q.  leptocarpos,  Kotschy,  Herb.  It.  Cilic.  No.  372  ! 
Q.  polvcarvos*  Kotschv.  Herb.  It.  Cilic.  No.  370! 

367 
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Q.  Syriaca,  Kotschy,  /.  c.  t.  i. 

?  Q.  brachyphyllaj  Kotschy,  I.  c.  t.  ix. 

?  Q.  hypoleuca,  Kotschy,  Herb.  It.  Syriac.  No.  99  ! 
Hab 

* 

Fl.  vere ;  fr.  October 
—  —  — 

Dist.  Graecia,  Bosnia !  Byzantium !  Asia  minor ! 

Q.  infectoria  was  established  by  Olivier  on  plants  found  in  Asia  Minor. 

Q.  Boissieri  originated  in  specimens  brought  from  Zebdany,  in  the  Antilebanon,  by 
Boissier ;  Q.  inermis,  founded  on  Lebanon  specimens  gathered  by  Ehrenberg,  is  also  applied 
by  Kotschy  to  others  from  the  Valley  of  the  Kedisha  (Cedars).  Q.  JPfceffingeri  is  applied 
both  to  Syrian  and  Cilician  specimens  by  Kotschy ;  polycarpos,  leptocarpos,  and  Tauricola, 
all  to  Taurus  specimens  by  Kotschy.  Of  Q.  Syriaca  I  have  no  example ;  but  Kotschy's 
splendid  plate  serves  to  identify  it  absolutely  with  infectoria,  as  does  the  habitat.  Of 
Q.  brachyphylla  also  I  have  no  specimens ;  it  is  a  Taurus  plant,  also  well  illustrated  by 
Kotschy.  Of  Q.  hypoleuca  I  have  only  one  specimen,  without  flower  or  fruit,  which 
exactly  resembles  a  young  shoot  of  infectoria ;  it  was  collected  at  Zebdany  in  the Antilebanon. 

Quercus  infectoria  was  met  with  by  us  in  great  abundance  on  the  east  slopes  of  Leba- 
non, again  on  the  rocky  hills  of  Galilee  south  of  Safed,  and,  lastly,  on  the  summit  of 

Carmel.  In  all  these  localities  it  occurred  as  a  small  tree  15-20  feet  high,  or,  more  often, 
as  a  bush  sparingly  branched,  with  a  rather  slender  rugged  trunk,  and  grey  deciduous 
foliage  white  on  the  under  surface ;  it  was  rendered  very  conspicuous  by  the  abundance 
of  those  spherical  galls  of  a  deep  red-brown  colour  and  shining  viscid  surface  which  are 
figured  m  the  17th  volume  of  our  Transactions  (plate  22). 

Another  gall,  of  smaller  size,  paler  colour,  softer  texture,  precisely  similar  to  the  gall  of 
Q.  Cems,  figured  by  Loudon  and  presenting  several  angular  conical  protuberances,  was 
sparingly  found  by  us  in  Syria,  and,  as  we  believed,  on  this  same  tree ;  but  we  had  no 
opportunity  of  identifying  the  specimen  with  fruiting  ones.  Neither  of  these  galls  is 
collected  m  Syria,  as  far  as  we  could  hear :  the  larger  and  commoner  is  probably  not 
different  from  the  Aleppo  gall,  though  it  may  be  inferior  in  quality.  The  acorns  are  of  a 
singularly  elegant  form  and  bright  amber-colour.  It  is  very  rare  in  English  nurseries : 
Loudon  states  that  he  had  (1838)  never  seen  it,  and  knew  of  no  living  specimen  near London  though,  according  to  catalogues,  it  was  introduced  in  1822.  Some  of  those  I 
brought  home  in  damp  earth  are  now  growing  in  the  Royal  Gardens. Uie  Quercus  mfectoria  is  common  throughout  Asia  Minor.  Mr.  Balansa  showed  us 
trees  ot  it  near  Smyrna,  and  informed  us  that  it  was  extremely  variable  in  foliage  and 
pubescence^  Its  western  limit  is  apparently  Bosnia,  and  its  eastern  the  confines  of  Persia; to  the  north  it  attains  the  latitude  of  Constantinople,  and  its  southern  limit  is  probably 
the  hills  ol  Samaria. 

Mit  ̂ 7..^™  ̂   SP-  *L  UUl  Willd.  Sp.  PI.  iv.  448;  Tchihatcheff,  As. Mm.  Bot.  vol.  n.  p.  470,  t.  xli.  and  xlii. Q 

Q 

Q 

.7  — _.v,  ^u.  ^urop>  u>  Unent<  t  3    Her 

macrolepis,  Kotschy,  I.  c.  t.  16,  et  Herb.  No.  .109,  a! 
Tchihatcheff,  /.  c.  p.  473 
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Q.  Trojana,  Webb  in  Jaub.  et  Spach,  III.  i.  t.  54;  Kotschy,  Coll.  No.  391  ! 
Q.  Gaedelii,  Kotschy,  Herb.  It.  Cilic.  No.  387  !  (et407  !?). 

Q.  Vallonea,  Kotschy,  I.  c.  t.  7,  et  Herb.  It.  Cilic.  No.  80 !  391  !  394 !  Tchihatcheff,  /.  c.  p.  4/4. 
Q.  Ithaburensis,  Kotschy,  I.  c.  t.  12. 

?  Q.  Look ,  Kotschy,  I.  c.  t.  21 :  vide  sub  Q.  castaneafolia. 

?Q.  Ehrenbergii,  Kotschy,  /.  c.  t.  15;  Herb.  It.  Cilic.  No.  393  !  Tchihatcheff,  I.  c.  p.  474  (vide 
sub  Q.  Toza). 

Hab.  In  collibus  Syriae  in  Galilee !  et  Samaria !  PL  vere  ;  fr.  October. 
Bist.  Hispania,  Graecia  !  Asia  minor !  Creta ! 

Of  the  above  names,  the  original,  JEgilops,  is  that  in  general  nse  for  this  the  Vallonea 

Oak.  Grisebach  identifies  Olivier's  plant  (Vallani,  Oliv.,  JEgilops,  L.)  with  Q.  LWani, 
Oliv.,  and  Q.  castanetefolia,  C.  A.  M.  {Trojana,  Webb),  a  plant  of  Lebanon  which  we  did 
not  observe  in  Palestine.     Tchihatcheff,  As.  Min.  Bot.  vol.  ii.  p.  470,  however,  refers  the 

Vallani  of  Olivier  to  JEgilops,  L.     Q.  Trojana  was  applied  by  Webb  to  specimens  fr 

Phrygia ;   Q.  Ithaburensis  by  Decaisne  to  specimens  from  Tabor ;  and  Kotschy  lias  also 

applied  the  name  to  the  same  plant  from  the  vicinity  of  Nazareth,  by  which,  no  doubt, 
Tabor  is  meant.     Of  Q.  Look,  which  inhabits  Hermon,  I  have  seen  only  one  specimen, 

without  flower  or  fruit,  which  altogether  resembles  small  examples  of  Q.  JEgilops,  but 

may  be  referable  to  Q.  castane&folia,  C.  A.  M.     The  other  four  names  are  all  applied  by 

Kotschy  to  Taurus  forms,  except  Ehrenbergii,  of  which  a  fine  specimen  is  in  the  Kew 

Museum,  resembling  JEgilops  in  the  acorn,  but  the  leaves  broader  and  more  deeply  cut : 

this  species  was  founded  on  a  plant  gathered  by  Ehrenberg  at  Massa,  in  the  Antilebanon. 
The  Vallonea  Oak  is,  like  the  Q.  pseudococcifera,  very  gregarious  in  Syria,  though 

growing  in  a  widely  different  manner,  never  forming  a  bush  or  growth  of  underwood, 

but  rising,  on  a  stout  gnarled  trunk  3-7  feet  in  girth,  to  the  height  of  20-30  feet. 
Wherever  we  saw  it,  as  on  the  hills  east  of  Nazareth,  on  Tabor  (where  it  is  abundant), 

to  the  east  of  Caifa,  and  on  the  N.E.  flank  of  Carmel,  it  forms  scattered,  rather  round- 

headed,  densely  leafy  trees,  giving  an  open  park-like  appearance  to  the  landscape.     From 

its  stout  habit  and  sturdy  limbs,  and  from  a  specimen  of  the  wood  of  the  Basan  Oak  given 

to  the  Kew  Museum  by  Cyril  Graham,  Esq.,  I  should  be  inclined  to  suppose  that  this  was 
the  Oak  of  Basan.     The  wood  is  said  to  be  excellent ;  and  the  tree  is,  like  all  other  timber 

fo  Syria,  indiscriminately  cut  for  house-fitting  and  fuel.     At  the  foot  of  Tabor,  almost 

ah  the  largest  trees  were  mutilated  by  ineffectual  attempts  on  the  part  of  the  Turks  and 

Arabs  to  fell  them ;  none  of  these  were  more  than  about  6  feet  in  circumference. 

The  gland  of  the  acorn  of  this  species  often  attains  a  very  large  size  :  some  we  gathered 

were  2\  inches  long,  and  3  inches  in  girth ;  but  they  vary  extremely  on  the  same  tree, 

some  being  so  smaU  that  I  have  had  difficulty  in  discriminating  between  them  and  large 

°aes  of  Q.  pseudococcifera.  I  have  examples  which,  had  they  not  been  taken  by  myself 

from  an  ̂ Jgilops  tree  which  also  bore  large  acorns,  I  should  have  attributed  to  hybri- 

dization between  the  two.  When  fully  ripe  the  gland  is  still  green ;  and  in  this  state  it 

germinates,  the  pericarp  never  hardening.  These  may  be  seen  in  all  the  bazaars,  raw 

and  boiled,  in  which  state  they  are  eaten  by  Turks  and  Arabs ;  rude  ornaments  are  also 

made  of  the  shell.     The  seeds  of  this  species  which  I  brought  home  have  germinated  in 
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the  Royal  Gardens.  Loudon  states  that  a  gall  similar  to  that  of  Q.  infectoria,  but  more 

angular,  is  found  on  Q.  JEgilops :  this  was  not  observed  in  Syria. 
The  Vallonea  Oak,  though  abundant  in  Asia  Minor,  &c,  is  almost  limited  in  its  range 

to  the  countries  east  of  the  Adriatic  and  west  of  Persia,  except  it  should  prove  that 

Q.  Persica  is  a  form  of  it,  which  to  me  appears  quite  possible.  Nyman  gives  Spain  as 

a  habitat.     It  is  rare  in  British  gardens,  though  plants  50-60  feet  high  exist. 
It  may  be  well  to  mention  here  what  I  know  of  the  other  Oaks  said  to  inhabit  Syria. 

These,  which  are  all  confined  to  the  northern  mountain  ranges,  are 

1.  Queiicus  Cekris,  Linn.  Sp.  PL  1415 ;  Willd.  Sp.  PL  iv.  454. 

Q.  Cerris  var.  Caramanica,  Kotschy,  Herb.  It.  Cilic.  No.  80 !  &  385  ! — Var.  Cihcia,  Herb.  It. 
Cil.  No.  386  ! 

Q.  crinita,  Bosc,  Mem.  Chen.  p.  19,  fid.  DC.  Flor.  Franc,  vi.  p.  354. 
Q.  Austriaca,  Willd.  Sp.  PI.  iv.  454  ;  Kotschy,  Eich.  Europ.  u.  Orient.  20. 
Q.  Haliphloeos,  Juss.,  Lamk. !  fid.  Herb.  Benth. 

Q.  Pseudocerris,  Boiss.  et  Reut. !  Kotschy,  Herb.  It.  Syr.  No.  328 ! 

The  original  Q.  Cerris  is  a  native  of  Spain,  Prance,  Italy,  Austria,  Greece,  and  Asia 
Minor,  and  Q.  Haliphloeos  of  Asia  Minor ;  Q.  Pseudocerris  of  Mount  Casius  in  North 
Syria,  and  the  Valley  of  the  Kedisha  above  Tripoli. 

2.  Queiicus  Toza,  Bosc,  Journ.  Hist.  Nat.  ii.  p.  155,  t.  32.  f.  3,  fid.  DC.  Plor.  Pranc. 
vol.  vi.  p.  352 ;  Kotschy,  Eichen  Europ.  und  Orient,  t.  xxii. 

Q.  subalpina,  Kotschy !  Herb.  It.  Syriac.  No.  335. 
Q.  Pyrenaica,  Willd.  Sp.  PL  iv.  451. 

Q.  Tauzin,  Persoon,  Kotschy,  Herb.  It.  Syriac.  No.  336  ! 

Kotschy  gives  Q.  Toza  (Tauzin,  Pers.)  as  a  native  of  the  Kedisha  Valley ;  and  his  spe- 
cimens appear  in  no  way  different  from  South  European  ones ;  they  do  not  differ  from 

his  Q.  subalpina  from  the  same  locality.     His  Ehrenbergii  (vid.  sub  JEgilops)  may  be 
referable  here.     Q.  Toza  is  a  native  of  the  Pyrenees  and  South  of  Prance  also. 

3.  Quercus  castanejsfolia,  C.  A.  Meyer  in  Eichwald  Caucasus,  fasc.  ii.  p.  9,  t.  1 ; 
-Jaub.  et  Spach,  Illust.  t.  54. 

?  Q.  squarrosa,  Kotschy,  Herb,  It.  Syriac.  No.  100 ! 
?  Q.  Look,  Kotschy,  I  c.  172. 
?  Q.  carpinea,  Kotschy,  J.  c.  No.  98 ! 

This  handsome  species  (the  true  JEgilops  of  Linnseus,  according  to  Grisebach)  is  a 
native  of  the  regions  south  of  the  Caucasus,  Asia  Minor  and  Persia,  it  having  been  ori- 

ginally described  from  Mazanderan,  on  the  south  shore  of  the  Caspian.  Kotschy's  Oak 
No.  98,  from  Zebdany  in  the  Antilebanon,  appears  to  be  the  same  plant,  as  far  as  can  be 
judged  by  leaves  alone,  as  may  also  be  the  Q.  Look  aUuded  to  under  Q.  JEgilops. 

4.  Quercus  Libani,  Oliv.  fid.  Kotschy,  I.  c.  t.  5 ;  Herb.  It.  Cilic.  No.  380 !  et  var.  foUis obscurioribus,  /.  c.  384  ! 

A  noble  species,  allied  to  Q.  cattanecefolia,  if  not  a  mere  form  of  it.  It  is  a  native  of 
Cilicia,  and  Kurdistan  according  to  Kotschy,  but  was  originally  discovered  in  the  Lebanon by  Olivier,  who  sent  specimens  to  Desfontaines 
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5.  Quercus  mannifera,  Lindl. !  Bot.  Reg.  1840,  Misc.  p.  40 ;  Kotschy,  Herb.  Syriac. 
nullo  numcro  (Herb.  Reg.  Berol.). 

Q,  Dschorochensis,  Koch  !  Kotschy,  Herb.  Syriac.  sine  numcro  (Herb.  Reg.  Berol.). 

The  Q.  mannifera  was  established  by  Lindley  on  a  plant  brought  from  Lake  Van,  and 

its  close  affinity  with  Q.  sessllijlora  indicated.  Onr  specimens  so  called  by  Kotscliy  (Herb. 

Reg.  Berol.)  seem  identical  with  his  Q.  Dscliorochensis  from  Syria,  a  plant  also  found  in 
Asia  Minor. 

EXPLANATION  OF  THE  PLATES. 

Plate  XXXVI. 

Tree  of  Quercus  pseudo-coccifera,  Desf.,  near  Hebron,  called  Abraham's  Oak 

Plate  XXXVII. 

Acorns  of  various  forms  from  trees  of  Quercus  pseudo-coccifera,  Desf. 

Plate  XXXVIII. 

Acorns  of  various  forms  from  trees  of  Qurcus  JEgllops,  L 

VOL.  XXIII 
3   O 
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XXIY.  On  Pissicalyx  and  Prioria,  two  recently  published  Genera  of  Leguininosze. 
By  George  Bentham,  JEJsq.,  Fres.L.S. 

Read  June  20th,  1861. 

1.  Pissicaltx  Pendeeri,  Benth. 

W  HEN  I  gave  the  characters  of  this  remarkable  species,  forming  a  very  distinct  genus  of 

Dalbergiege,  in  a  recent  Part  of  the  Journal  of  the  Society's  Proceedings  (vol.  v.  p.  78),  I 
stated  that  the  loose  fruits  distributed  with  the  specimens  were  those  of  a  Giiaiacum.  In 
this  I  was  misled  by  the  fruits  of  the  Giiaiacum  arboreum,  distributed  in  the  same  set, 

having  been  accidentally  exchanged  with  them  in  my  parcel.  I  have  now  ascertained 

that  the  loose  fruits  generally  sent  with  the  Fissicalyx  really  belong  to  it,  and  confirm 
the  very  distinct  character  of  the  genus.  Not  only  are  the  calyx  and  anthers  exceptional 

among  Dalbergiese,  but  the  broad  wings  do  not,  as  is  usually  tho  case  in  that  tribe,  and 
in  other  1-  or 2 -winged  legumes, arise  from  the  sutures,  but  from  the  centre  of  the 

valves  themselves,  like  the  secondary  wings  in  the  4-winged  Loth  and  CUtoria,  or  in 

Psop7iocarpus,  Tetrapleura,  Gagnebina,  and  other  4-winged  Leguminosae.  Here,  however, 

the  sutures  are  not  at  all  dilated,  and  the  legume  has  only  the  secondary  wings,  the 

cavity  of  the  pod  remains  very  narrow  for  its  length,  and  the  single  seed  in  the  one  I 

opened  had  linear  cotyledons,  of  which  one  was  longer  than  the  other  and  hooked  over 

it  at  the  extremity.  The  embryo  is  perfectly  straight,  as  in  Csesalpiniere ;  but  that  is  the 
case  in  several  Dalbergieae. 

The  following  is  the  technical  character  of  the  genus,  with  the   description,  of  the 

species,  as  completed  by  that  of  the  fruit. 

Pissicaeyx,  Benth. 

Char.  Gen.— Calycis  tubus  turbinates ;  limbus  acuminatus,  integer  v.  apice  brevissime  bidentatus,  per 

anthesin  hinc  fissus,  spathaceus.  PetaJa  ad  apicem  tubi  cum  staminibus  inserta,  papilionacea. 

Vexillum  ovatum.  Alee  eo  vix  breviores,  oblique  oblongae.  Carina  petala  subsimilia,  paullo  minora, 

libera.  Stamina  10,  monadelpha,  vagina  supra  fissa.  Antherce  versatiles,  apice  biporosae.  Ovarium 

breviter  stipitatum,  biovulatum.  Stylus  filiformis,  apice  minute  stigmatosus.  Legumen  cum  alis 

planum,  ovali-ellipticum,  ipsum  tamen  angustum,  suturis  parum  prominulis,  valvulis  medio  longi- 

tudinaliter  late  alatis.  Semen  unicum,  prope  apicem  affixum,  oblongo-lineare.  Albumen  0.  Testa 

tenuis,  hilo  parvo.     Embryo  rectus,  radicula  brevi  supera,  cotyledonibus  lineanbus. 

Species  unica,  P.  Pendlert,  Benth.    Arbor.   Polia  imparipinnata.  Poliola  (11)  opposita, 

exstipellata,  petiolulata,  inferiora  ovata,  superiora  oblonga,  acuminata,  3-4-pollicaria, 

basi  rotundata  v.  subcordata,  glabra,  membranacea.  Panicula  terminalis,  molliter 

pubescens.  Bractere  stipulares,  ad  basin  ramulorum  parvae,  sub  floribus  minuta?. 

Plores  conferti.  Pedicelli  ad  singulas  bracteas  solitarii  v.  gemini,  vix  lineam  longi. 

Bracteolse  parvae,  acuta?,  persistentes.     Calyx  semipollicaris,  pubescens,  subfoliaceus, 

3g2 
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apice 
Ion 

b ba bi attenuatus,  sumnio  apice  minute  penicillatus 
Petala 

aurantiaca,  calycem  paullo  superantia,  breviter  unguiculata.  Vexillum  basi  com- 
plicatum,  nee  auriculatum  nee  appendiculatum,  erect  urn,  lateribus  reflexis,  glabrum. 
Ala?  et  petala  carinalia  basi  bine  rotundato-auriculata,  supra  basin  transversini  rugu- 
losa,  versus  apiceni  pilosa.  Legumen  breviter  stipitatum,  puberulum,  cum  alis  2  poll, 

gum,  1^  poll,  latum,  apice  late  rotundatum  et  emarginatum,  valvulorum  ab's 
Ion 

membranaceis,  transversim  parallele 
quales,  longior  apice  uncinata. 

Cotyledones  in  seminc  examinato 

Hub 

sea  (Fendler,  n.  2223). 

Tab.  XXXIX.  fig.  1.  Flower;  fig.  2.  the  same  with  the  petals  removed,  showing  the  stamens;  fig.  3. 
Vexillum ;  fig.  4.  one  of  the  Aire ;  fig.  5.  one  of  the  Petals  of  the  Carina  ;  fig.  G.  a  Stamen,  front  view ; 
fig.  7.  the  same,  back  view;  fig.  8.  Ovary  and  Style;  fig.  9.  Ovary,  longitudinal  section  showing  the 
ovules;  fig.  10.  Fruit;  fig.  11.  the  same,  cross  section;  fig.  12.  the  same,  longitudinal  section 
Knowing  the  seed;  fig.  13.  Seed,  showing  the  hilum  ;  fig.  14.  Embryo ;  fig.  15.  the  same  with  one 
cotyledon  removed,  showing  the  plumula. 

2.  Pbiobia  copaifeba,  Griseb. 

This  plant,  forming  a  distinct  genus  allied  to  Copaifera,  was  dedicated  by  Dr.  Grisebach 
to  Dr.  Alexander  Prior,  so  well  known  for  bis  botanical  researches  at  the  Cape,  in  the 
West  Indies,  and  Southern  Europe,  and  was  described  by  him  in  the  last  Part  of  his  '  Flora 
of  the  British  West  Indies,'  p.  215,  from  specimens  gathered  by  Mr.  WTilson  at  Bachelor's Hall,  near  Bath,  in  Jamaica The  tree  is  there  rare,  and  the  fruit  was 

Since then,  however,  we  have  received  specimens,  both  in  flower  and  in  fruit,  of  evidently  the 
same  species,  from  Mr.  Sutton  Hayes,  who  found  it  growing  in  swamps  in  Panama,  near the  Barbacoa  station  of  the  Panama  Railroad * 

name  of  Catica. The  tree,  which  was  felled  to  obtain  the  specimens 

He  states  it  to  be  there  known  under  the 

was  near  100  feet 
high,  and  the  trunk  measured  5  feet  in  diameter 
the  affinitv  of  the The  pod  confirms  in  many  respects 

genus  with  Gopaifera ;  it  is,  however,  very  much  larger  and  flatter, 
woody  rather  than  fleshy;  the  single  seed  is  very  flat,  without  any  albumen ;  the  cotyle 

closelv  that,  aft 

hly 

dons,  of  a  somewhat  hard  fleshy  consistence,  adhere 
boiling  and  soaking  the  seed,  I  was  unable  to  separate  them  except  close  round  the  edge ; 
the  radicle  forms  only  a  slight  protuberance,  at  no  great  distance  from  the  hilum ;  and 
altogether  the  seed  shows  none  of  that  approximation  to  the  Connaraceous  seed  observable 
m  Copaifera,  We  find  in  the  Kew  Museum  some  of  the  same  fruits,  deposited  there  by 
Dr.  Seemann  as  those  of  the  «  Amanza  muger  "  of  the  Isthmus  of  Panama,  sold  in  the markets for  their 

description  of  the  "  Amanza  mu 

exciting  properties They  do  not,  how >> 

D 

with  the 
fruits  given  in  the  "  Botany  "  of  the  '  Voya 

of 

the  Herald'  (p.  90),  which  are  there  referred  to  a  Hipp   The  following  are  the  technical  characters  of  the  plant. 
Pbiobia,  Griseb. 

Ciiau.  GENV-Cofy*  tubo  brevi  cupulato,  lobis  5  orbiculatis  subpetaloideis  valde  imbricatis,  infimo  ex- 
tenore.     Petala  O.     Stamina  10,  libera,  sub*qualia.    Anther*  versatiles,  2-loculares,  2-rimosae,  con- 
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nectivo  crasse  apiculato.  Ovarium  sessile,  biovulatura.  Stylus  brcviter  filiformis,  apicc  minute 

stigmatosus.  Legumen  planum,  coriaceo-sublignosum,  obovato-orbiculatum,  rcticulato-vcnosum, 
tardius  bivalve.  Semen  ab  apice  pendulum,  orbiculatum,  cavitatem  implens,  planum.  Albumen  0, 

Testa  tenuis.  Coty ledones  carnosae,  induratae,  arete  cohaercnte3;  radicula  brevissima,  mammiforniis, 

a  hilo  pai'um  remota.     Plumula  inconspicua. 

Species  unica,  P.  copaifera,  Griseb.    Arbor  procera,  glabra,  ramis  patentibus.     Stipuhe 

quamgefornies,  caducoe.     iFolia  alterna,  abrupte  pinnata,  petiolo 
2-pol 

Hear 
i ;  foliola  2-juga,  rarius  1-juga,  opposita,  oblique  v.  falcato-ovata,  3-G-p 

iter  et  obtuse  acuminata,  basi  rotundata  v.  cuneata,  pctiolulo  2-3  li 
lou o 

utrinque  reticulato-pennivenia,  pellucido-punctat Panicula)  terminalcs 
arnplae,  p ramosoe,  ramis  iuterrupte  spiciformibus   2-G-pollicaribus 

Hoi 

parvi,  sessiles,  dissiti  v.  subfasciculati.   Bractea?  inconspicuae.    Bracteolac  in  cupulam 

bilobam  calycis  tubum  requantein  connata?.    Calycis  tubus  vix  \  lin.  longus ;  lacunae 

lineam  longae,  margine  minute  ciliolat Filament  a  ad  marginem  tubi 
ta,   laciniis   Ion o basi    ciliato-hirsuta.      Anther ato-oblon - locul 

curvulis;   connectivi   apiculus   carnoso-conicus,  Hu quodammodo  referens 
Ovarium  villosum.    Legumen  8]  -4  poll terminalis,  sed  anthera  reversa  infer 

gum,  3-3^  polL  latum,  basi  subcuneatum,  facie  altera  convexa,  alter 

elevatis  longitudinalibus  reticulatis,  ad   apicem  et versus  basin    convergentibus. 

Semen  maturum  3  poll,  longtun,  2i  poll,  latum,  uncUque  fere  2  lin.  crassum. 

Ha  b.  Jamaica  {Wilson);  Isthmus  of  Panama  (Seemann,  Sutton  Hayes). 

Tab.  XL.  fig.  1.  Flower;  fig.  2.  Stamen  with  a  back  view  of  the  anther;  fig.  3.  An
ther,  front  view; 

fig.  4.  Ovary  and  Style;  fig.  5.  Ovary,  longitudinal  section,  shoeing  the
  ovules;  fig.  G.  Ovule: 

all  the  above  magnified, 
showing  the  seed. 

© 7 
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XXV.  The  Foot  of  the  Fly ;  its  Structure  and  Action :  elucidated  by  comparison  with 
the  feet  of  other  Insects,  8fc— Part  I.    By  Tufeen  West,  Esq.,  F.L.S. 

March 

1  HE  structure  and  action  of  the  Ply's  foot  have  been  so  frequently  treated  of,  and  are 
so  generally  considered  to  be  fully  understood,  that  it  may  appear,  at  the  first  glance,  as 
if  nothing  further  could  be  done  with  so  hackneyed  a  subject.  Whilst,  however,  in  con- 

sequence of  some  investigations  which  have  been  recently  made  to  determine  its  structure, 
opinions  may  now  be  considered  as  pretty  well  fixed  with  regard  to  this  portion  of  our 
subject,  authorities  still  differ  widely  respecting  the  action  of  the  parts  of  which  the  foot 

is  composed.  Nor  has  it  appeared  that  any  satisfactory  progress  was  making  towards  a 

reconcilement  of  the  differences  of  opinion  on  the  subject, — each  succeeding  author  setting 
aside,  more  or  less,  the  opinions  of  his  predecessor  in  point  of  time,  only  to  be  himself 

again  contradicted  by  his  successor.  On  reflection,  it  occurred  to  me  that  this  probably 

arose  in  great  measure  from  the  attention  of  observers  having  been  confined  too  exclu- 

sively to  the  Fly's  foot,  and  that  perhaps,  amongst  the  teeming  myriads  of  insect-life, 
structures  might,  on  careful  search,  be  met  with  resembling  those  under  consideration  in 

every  respect  but  that  of  their  being  on  a  larger  scale.  Supposing  this  to  be  the  case, 

the  advantages  gained,  both  for  purposes  of  observation  and  of  reasoning,  will  be  very 

great,  as  will  be  best  appreciated  by  those  who  have  had  large  experience  in  micro- 

scopic researches  on  very  minute  parts.  The  high  powers  necessary  for  investigations 

under  such  circumstances  demand  so  many  appliances  in  the  instrument  of  research,  with 

such  great  skill  in  the  use  of  them — all  these  tending  to  introduce  new  sources  of  error 

that  the  student  feels  it  a  relief  indeed  when  he  can  assist  his  mind  towards  forming  con- 

elusive  opinions  by  availing  himself  of  larger  examples  of  similar  structures.  That  this 

advantage  may  be  gained  in  the  present  instance  will  appear  to  some  extent  during  the 

course  of  the  following  remarks,  and  still  more  strongly  when  I  come  to  speak,  on  a 

subsequent  occasion,  of  other  modifications  of  the  parts  now  to  be  noticed,  of  the  types 

of  feet  in  Insects  which  characterize,  with  few  exceptions,  the  grand  divisions  in  a  syste- 

matic classification,  and  of  the  analogies  and  homologies  respectively  of  the  parts.  It 

is  intended  now  simply  to  indicate  the  leading  divisions  of  the  subject,  and  to  show  that 

parts  similar  to  those  on  the  Ely's  foot,  but  on  a  larger  scale,  are  to  be  met  with  abun- 

dantly in  other  insects.  And,  this  advantage  being  gained,  it  is  hoped  that  a  fuller  un-^ 

derstanding  of  the  nature  and  purposes  of  these  structures  in  the  insect  economy  will  also 

be  reached,  and  that  the  conclusions  to  be  drawn  will,  from  the  wider  basis^  on  which 

they  rest,  satisfy  more  completely  than  hitherto  all  the  conditions  of  the  question. 

It  will  be  necessary  to  give  a  brief  sketch  of  the,  labours  of  previous  observers  on  this 

subject,  before  stating  the  results  of  my  own  investigations. 

The  earliest  mention  which  I  find  of  any  minute  examination  of  the  feet  of  the  Ply  is 



391  MR.  TUFFEN  WEST  ON  THE  FOOT  OF  THE  FLY 

in  an  interesting  little  work  by  George  Power  (1661)  *.  He  held  that  the  claws  enabled 
the  Fly  to  take  hold  of  any  roughness  of  the  surface  on  which  it  might  be  moving ;  and 

when  the  latter  was  too  smooth  to  afford  any  advantage  of  this  kind,  that  there  was  "a 
fuzzy  kind  of  substance  like  little  sponges,  with  which  she"  (Nature)  "hath  lined  the 

soles  of  her"  (the  Ply's)  "feet,  which  substance  is  always  repleaded  with  a  whitish  viscous 
liquor,  which  she  can  at  pleasure  squeeze  out,  and  so  sodder  and  be-glew  herself  to  the 
plain  she  walks  on,  which  other  ways  her  gravity  would  hinder  (were  it  not  for  this  con- 

trivance) especially  when  she  walks  in  those  inverted  positions." 
The  near  approach  gained  by  Power,  at  one  stride,  towards  the  true  structure  of  the 

minute  parts  in  question,  as  well  as  towards  what  I  believe  to  be  the  true  explanation  of 
their  action,  is  indeed  remarkable,  when  the  early  date  of  his  observations  is  considered. 

Had  he  only  seen  the  hairs  on  the  Ply's  cushions,  nothing  would  have  been  left  for  suc- 
ceeding observers  to  discover,  except  such  minute  details  of  structure  as  are  revealed  by 

the  higher  powers  of  our  modern  microscopes. 
The  next  observer  was  the  well-known  Hooke,  who  wrote  only  three  years  later  (1667) f. 

He  saw,  in  addition  to  what  Power  had  made  known,  the  minute  hairs  on  the  under  sur- 

face of  the  "  soles,"  and  recognized  (as  later  observers  hardly  appear  to  me  to  have  done) 
the  importance  of  the  grasp  gained  by  the  claws,  when  drawing  against  the  strong,  for- 

ward-pointing and  sharp  spinous  hairs  (one  at  either  side  of  the  basal  line  of  each  tarsal 
joint,  underneath),  wherever  any  projections,  or  a  yielding  surface,  are  presented  by  the 
plane  on  which  the  insect  may  be  moving.  The  effect  gained  in  such  an  action  of  the 
claws,  when  drawn  backwards  and  inwards  against  the  "  soles  with  their  small  bristles  or 

tenters,  which  have  their  points  looking  the  contrary  way,  that  is,  forwards  and  out- 
wards," is  distinctly  mentioned  and  insisted  upon.  "  If  there  be  any  irregularity,"  he 

continues,  "  or  yielding  in  the  surface  of  the  body,  the  Ply  suspends  itself  very  firmly 
and  easily,  without  the  access  or  need  of  any  sponges  filled  with  an  imaginary  gluten." 

Further  on,  he  proceeds  to  show  how  these  "  tenters  "  (a  better  name  could  not  he 
devised  for  them)— how  these  "  tenters  or  points,  whereof  a  Ply  has  about  ten  in  each  foot, 
to  wit  two  in  every  joint,"  assist  in  the  action.  This  was  the  "mechanical  theory,"  hi 
its  purest  expression,  as  the  preceding  had  been  the  « viscid  "  one.  It  was  a  decided 
advance  towards  a  complete  explanation,  although  manifestly  insufficient  for  all  the  facts 
of  the  case.  He  believed  in  the  existence  of  a  «  smoky  substance  on  glass,"  into  which 
he  thought  that  the  minute  hairs  of  the  «  soles  "  penetrated,  and  so  assisted  the  Ply  » 
holding  on  to  that  smooth  and  slippery  material.  This  belief  in  a  "  smoky  substance  on 
glass     has  been  considered  a  mistake  by  every  successive  writer  on  the  subject ;  and  yet 

tarn  that  glass  very  frequently  undergoes  a  slow  decomposition  on  its 
moist  atmosphere,  from  the  excess  of  alkali  in  its  composition.  Such  a  change  is  speedily 
produced  in  glass  exposed  to  the  action  of  the  weather,  as  in  our  window-panes,  and  con- 

veys the  appearance  as  if  a  «  smoky  substance  "  were  condensed  upon  it.  It  has  been 
proved  by  most  careful  observations,  which  may  be  readily  verified  by  any  one  desirous  oi 
getting  at  the  truth,  that  this  tarnish  does  very  materially  assist  a  Ply  when  in  a  weak 
state  m  maintaining  its  hold,  and  in  freely  moving  upon  the  glass.     To  keep  our  windows 

*  Experimental  Philosophy,  p.  5.  f  Micrograpllia,  p.  ,  70. 
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clear  for  the  admission  of  light,  it  requires  to  be  constantly  removed.  To  opticians, 
similar  deposition  of  moisture  on  the  glasses  of  their  lenses  is  but  too  well  known  J  th 
call  it  the  "  sweating  of  glass." 
Hooke  clearly  foresaw  the  difficulties  presented  by  the  "  viscid  secretion  "  theory,  and 

put  them  in  the  following  forcible  manner :  "  I  could  not  well  comprehend  how,  if  there 
were  such  a  glutinous  matter  in  those  supposed  sponges,  as  most  (that  have  observed  that 

object  "  [the  Ely's  cushions]  "  in  a  Microscope)  have  hitherto  believ'd,  how,  I  say,  the Fly  could  so  readily  unglew  and  loosen  its  feet." 
Leeuwenhoek  {circa  1690)*  brought  to  this,  as  he  did  to  every  other  subject  he  investi- 

gated, his  usual  clear-headed  sa^aciousness.     He  saw  flies,  "  almost  as  Urae  as  a  bee  " 
every  year       "  in  the  month  of  August,  sitting  on  a  "lass,  at  the  backside 

o  ~~  "  o 

of"  ..."  his  house  "  (Uristalis  tenax).     "  The  extremities  of  their  feet,"  lie  found,  "  were 
w 

covered  with  an  incredible  number  of  hairy  parts,  by  the  help  of  which  they  are  better  able 
than  other  flies  to  climb  up  a  glass  though  it  be  ever  so  free  from  impurities  or  irregularities 
of  which  they  might  take  hold.  I  have  therefore,"  he  says,  "  often  placed  the  feet  of  those 
flies  before  the  microscope,  in  order  to  view  the  means  by  which  they  can  fasten  themselves 
to  the  glass,  and  run  up  it ;  and  I  have  for  some  years  past  thought  that  I  could  discover 
that  these  hairs  were  each  of  them  provided  with  crooked  parts  like  hooks,  by  the  help  of 
which  they  can  take  the  firmer  hold  on  glass ;  but  which  parts  have  never,  to  my  know- 

ledge, been  described  by  any  person,  though  the  figures  of  those  hairs  may  be  seen  in 
many  authors." 

Here  there  is  a  distinct  reference  to  the  peculiar  flexure  downwards  of  these  parts, 
which  will  presently  have  to  be  mentioned  in  the  description  that  I  shall  give  of  them 
from  my  own  observations. 

Leeuwenhoek,  thinking  that  the  action  of  these  hairs  was  purely  mechanical  (*.  e.  that 

they  acted  only  like  so  many  minute  hooks),  illustrated  his  views  by  a  description,  which 

follows  the  above,  of  his  observations  on  some  remarkable  hairs  on  "the  hind-feet "  of 

"  large  crabs  "...."  caught  among  the  rocks  in  Norway  •"  which  hairs  are  "  many  of  them 
provided  with  a  double  row  of  parts  like  teeth,  placed  in  very  exact  order  beside  each  other. 

in  like  manner  as  if  we  were  to  imagine  the  back  of  a  knife  cut  into  a  double  row  of  teeth  or 

notches."   «  This  wonderful  formation,  I  am  persuaded,  is  intended  for  this  pur- 

pose, that  when  the  crab  is  climbing  up  the  rocks,  he  may  be  enabled  by  this  assistance 

to  fix  his  feet  firmly  on  the  rocks  or  stones t." 
He  also  describes  another  form  of  insect-foot  which  bears  distinctly  on  our  present 

purpose,  in  the  notice  of  a  "Ply"  infesting  "the  blossoms  of  fruit-trees,  particularly 

apples  "  {Anthonomus pomorum  ?).  "  Observing,"  he  says,  "  that  these  insects  "  could  run 

along  or  stand  for  a  long  time  on  any  side  of  the  glass,  even  with  their  feet  upwards,  I  was 

desirous  to  examine  accurately  the  formation  of  their  feet,  and,  in  this  little  creature,  I  saw 

such  perfectly  formed  limbs,  enabling  it  to  adhere  to  the  glass,  and  to  run  along  upon  its 

surface,  as  distinctly  as  I  had  ever  seen  in  other  larger  flying  animals." 

*  Collected  Works  (translated  by  Samuel  Hoole,  1800-1807),  vol.  ii.  part  3.  p.  7 
t  Ibid.  pp.  71,  72. 
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A  figure  which  is  given  of  the  part  is  then  described  at  length,  but  it  is  not  necessary 

to  repeat  the  details  here.  The  figure  purports  to  be  a  representation  of  "  almost  a  fourth 

part  of  one  of  the  legs,  consisting  of  four  distinct  joints :  there  "  are  two  claws  or  nails, 

which  are  in  some  sort  transparent,  like  a  piece  of  horn  or  tortoise-shell  seen  with  the 

naked  eve,"  and  "organs"  (on  the  • deeply-bilobed  third  tarsal  joint'*)  "by  the  help  of 

which  the  animal  can  run  along  the  smooth  surface  of  the  glass,  and  also  hang  to  it  a 

whole  night.  The  formation  of  these  organs  is  very  wonderful,  for  all  those  parts 

witli  which  they  are  covered,  and  which  one  would  conclude  to  be  hairs,  are  so 

exactly  and  regularly  sloped  off,  and  particularly  of  such  regular  lengths,  as  if  they  had 

been  clipped  with  scissars,  that  when  the  animal  places  its  foot  anywhere,  they  all  touch 

the  place  at  the  same  time,  and  what  is  more,  all  these  particles,  which  seem  to  the  eye 

to  be  hairs,  have  at  their  extremities  a  hook,  and  at  a  little  distance  from  thence,  two 

other  hooks ;  but  by  reason  of  their  extreme  minuteness,  though  the  limner  confessed  he 

saw  them  through  the  microscope,  he  declared  he  could  not  represent  them  through  the 

drawing.  Now  if  we  consider,  what  I  have  always  experienced,  that  a  glass,  though 

washed  ever  so  clean,  will  have  many  particles  adhering  to  it,  though  these  are  so  small, 

that  the  claws  on  the  feet  of  flying  insects  cannot  take  hold  of  them,  we  may  easily  con- 

ceive that  these  small  hooks  may  take  hold  of  the  small  particles  of  water  or  motes  from 

the  air  adhering  to  the  glass.  And  here  we  may  discover  the  error  of  those,  who  for- 

merly supposed  there  were  cavities  in  glass,  wherein  flies  could  fix  their  claws,  and  clinm 

upf." 
I  form  no  opinion  of  the  absolute  correctness  of  Leeuwenhoek's  description  of  the 

parts  which  "  seem  to  the  eye  to  be  hairs,"  with  "  at  their  extremities  a  hook,  and  at  a 

little  distance  from  thence,  two  other  hooks,"  which,  "by  reason  of  their  extreme 

minuteness,  though  the  limner  confessed  he  saw  them  through  the  microscope,  he  declared 

he  could  not  represent  them  through  the  drawing,"  until  I  have  been  so  fortunate  as  to 

obtain  living  specimens  for  examination.  I  have  scarcely,  as  yet,  detected  one  error  o 

observation  in  the  descriptions  by  the  present  author,  of  his  extended  microscopica 

researches  into  objects  embraced  by  the  three  grand  kingdoms  of  Nature,  and  am  therefore 

unwilling  to  ascribe  error  to  this  portion  of  the  present  observation,  without  feeling  per- 

fectly clear  that  such  error  exists.  An  instance  of  an  analogous  structure  will  be  men- 

tioned presently,  which  perhaps  may  help  to  explain  the  meaning  of  the  appearance which  he  thus  describes. 

By  his  careful,  and  at  the  same  time  lively,  description  of  the  remarkable  holding  WW 

climbing  organ  of  the  "  Sea-Mussel "  (byssus  of  Modiola  vulgaris)  he  shows  that  he 

fully  acquainted  with  one  instance  at  least  of  organs  acting  really  by  suction 

his 

observations  on  this  head  will  be  mentioned  further  on,  in  the  course  of  my  own  reniarKS 
upon  such  organs  when  presented  by  insects. 

Derham's  claim  (1798) %  to  rank  as  an  original  observer  rests,  so  far  as  I  can  ascertain 

on  yery  slender  grounds.  Yet,  to  judge  from  the  influence  which  his  remarks  have  ha^ 
in  the  forming  of  the  opinions  of  men  of  the  highest  scientific  acumen,  even  at  the  presen Westwood t 
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time,  their  importance  would  seem  to  have  been  considered  paramount,  lie  compared  the 
Fly's  foot  with  that  of  Dyticus ;  but  the  superficial  observations  he  made  of  the  latter 
go  to  prove  that  he  cannot  have  used  a  magnifier  of  any  kind  in  examining  the  great 
Water-beetle;  or  he  could  not  have  failed  to  observe  parts  (viz.  the  great  suckers :  to 
eye  practised  in  minute  observation,  the  whole  set  of  small  suckers  as  well)  clearly  enough 
visible  to  the  naked  eye.  His  words  shall  speak  for  themselves.  After  simply  saying, 
"  I  might  here  name  divers  flies  and  other  insects,  who,  besides  their  sharp-hookcd-nails, 
have  also  skinny  palms  to  their  feet  to  enable  them  to  stick  on  glass  and  other  smooth 
bodies,  by  means  of  the  pressure  of  the  atmosphere,"  he  adduces  the  following  proof  of 
the  correctness  of  his  explanation  respecting  the  action  of  Flies'  feet :— "  But  because  tin 
example  will  illustrate  another  work  of  Nature,  as  well  as  this,  I  shall  chusc  a  singular 
piece  of  mechanism  in  one  of  the  largest  sorts  of  Ilydrocanthari.    Of  these  lar 

o 

-< 

there  are  two  sorts,  one  largest  all  black,  with  antenna  handsomely  emlx  -sed  at  the  ends ?? 
(Hydrophilus).  "  The  other  somewhat  lesser,  hardly  so  black,  with  capillary  antenna ;  the 
forehead,  edges  of  the  vagina  "  (elytra),  "  and  two  rings  on  the  thorax,  of  a  tawny  colour  " 
(Dyticus  marginalia).  The  female  hath  vagina  prettily  furrowed;  the  male,  smooth. 
But  that  which  is  most  to  our  purpose  in  this  male  is  a  flap,  or  hollowish  cap  near  the 
middle  joint  of  the  forelegs,  which,  when  clapped  on  the  shoulders  of  the  female  in  coite, 
sticks  firmly  thereon.  And  then  follows  the  comparison  which,  for  want  of  duly  weigk- 
mg  the  value  of  the  evidence,  has  misled,  more  or  less,  every  succeeding  author  on  this 

subject : — "  after  the  manner  as  I  have  seen  boys  carry  heavy  stones,  with  only  a  wet  piece 
of  leather  clapped  on  the  top  of  the  stone." 
Berham  has  not  a  word  further  on  this  head  !   His  observations  and  remarks  evidently * 

possess  no  intrinsic  value ;  but  it  was  necessary  to  ascertain  distinctly  what  amount  of 
credit  was  their  due,  before  proceeding  further  in  our  inquiry. 

Gilbert  "White  (1788)  *  was  no  microscopist,  and  in  writing  on  this  subject  he  did  but 
repeat  the  prevalent  opinion  of  his  day.  He  was,  however,  a  shrewd,  painstaking  observer 
of  facts  in  natural  history,  who  noted  the  habits  of  flies  as  carefully  as  of  the  other 
nimals  that  came  under  his  eye.     And  because has  been  put  upon  his 

words  which  was  never  intended  by  their  author,  and  for  another  reason  that  will  appear, 

it  is  necessary  just  to  see  what  he  really  did  say  on  the  present  subject. 

Joining,  then,  in  the  general  belief,  he  states  that  "  in  the  decline  of  the  year  this  re- 

sistance" (the  pressure  of  the  atmosphere)  "becomes  too  mighty  for  their  diminished 
strength  ;  and  we  see  flies  labouring  along,  and  lugging  their  feet  in  windows,  as  if  they 

D»   «■•"•«■  "*30 

stuck  fast  to  the  glass,  and  it  is  with  the  utmost  difficulty  they  can  draw  one  foot  after 

another,  and  disengage  their  hollow  caps  from  the  slippery  surface." 
This  paragraph,  when  connected  with  one  which  precedes  it,  points  to  a  very  curious  fact 

in  the  Natural  History  of  Flies.  "As  they  grow  more  torpid "  (through  the  advance  of 
cold  weather)  "  one  cannot  help  observing  that  they  move  with  difficulty,  and  are  scarce 

able  to  lift  their  legs,  which  seem  as  if  glued  to  the  glass ;  and  by  degrees  many  do  actually 

stick  on  till  they  die  in  the  place." 
It  becomes  evident  from  the  above  that  the  temporary  and  voluntary  attachment  of 

*  Natural  Historv  of  Selborne,  edition  with 
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flies  to  the  objects  on  which  they  rest  or  walk,  was  confounded  by  Gilbert  "White  with, 
and  explained  by  a  reference  to  their  permanent  and  involuntary  attachment  when  dead 

or  dying  from  the  attacks  of  the  remarkable  parasite  called  '  Empnsa  Jfnscce '  by  Colin. 
Mr.  John  Blackwall  (1830)*  sent  three  communications  to  the  Linnean  Society,  bear- 

ing upon  this  subject.  In  the  first  is  given  a  description  of  the  peculiar  structures  met 

with  on  the  feet  of  such  spiders  as  are  capable  of  ascending  polished  perpendicular  sur- 
faces, so  far  as  he  had  opportunities  for  making  observations  upon  them.  He  at  this  time 

expressed  the  opinion  that  "  the  minute  bristles  with  which  the  tarsal  cushions  of  many 
insects,  remarkable  for  their  ability  to  walk  up  glass,  are  furnished,  appear  to  possess  an 

organization  closely  analogous  "  to  that  of  the  feet  of  these  Spiders  f.  The  importance  of 
attending  to  the  amount  of  development  of  the  structures  for  holding,  in  connexion  with 
the  relative  size  of  the  body,  and  to  the  state  of  physical  strength  at  the  time  of  the  ex- 

periments, is  clearly  pointed  out.  My  limits  will  not  permit  me  here  to  explain  the  way 
in  which  the  appendages  to  the  legs  of  spiders  having  this  remarkable  climbing  power  act ; 
but  on  a  future  occasion  I  shall  enter  upon  this  branch  of  the  subject. 

In  his  second  communication  the  parts  entering  into  the  composition  of  the  Ply's  foot 
are  described.  The  discovery  that  the  hairs  clothing  the  lower  surface  of  the  tarsal 
cushions  have  their  extremities  enlarged  in  this  insect  was  now  announced.  "The 
production  of  a  vacuum  between  each  membrane  "  (tarsal  cushion)  "  and  the  plane  of 
position  ....  was  at  once  seen  by  Mr.  Blackwall,  on  examining  the  parts  with  a  com- 

pound microscope,  to  be  clearly  impracticable,  unless  the  numerous  hairs  on  the  under 

side  of  these  organs  individually  perform  the  office  of  suckers."     The  quotation  continues 
there  does   not  appear  to  be  anything  in  their  mechanism  which  in  the  slightest 

degree  countenances  such  a  hypothesis.     When  highly  magnified,  their  extremities,  it  is 
true,  are  seen  to  be  somewhat  enlarged ;  but  whether  they  be  viewed  in  action  or 
repose,  they  never  assume  a  figure  at  all  adapted  to  the  production  of  a  vacuum." 

I  shall  proceed  to  explain,  in  due  course,  my  own  view  of  these  interesting  facts  and 
statements.  With  respect  to  the  action  of  these  parts,  an  air-pump  experiment  is  mentioned, 
by  whicli  it  was  considered  to  have  been  "  demonstrated,  to  the  entire  satisfaction  of  several 

intelligent  gentlemen  present,  that  the  House-fly,  while  it  retains  its  vital  powers  unim- 
paired, can  not  only  traverse  the  upright  sides,  but  even  the  dome  of  an  exhausted 

receiver ;  and  that  the  cause  of  its  relaxing  its  hold  and  ultimately  falling  from  the 

a 

in 

station  it  occupies  is  a  diminution  of  muscular  force  attributable  to  impeded  respiration. 
Mr.  Blackwall  felt  the  desirability  of  a  minute  examination,  for  purposes  of  comparison, 

of  analogous  structures  in  other  insects,  and  appears  to  have  examined  the  cushions  on  the 
tarsi  of  several  beetles,  respecting  which  he  says :— "  If  the  slender  bristles  on  the  inferior 
surface  of  the  pulvilli  of  some  of  the  larger  Coleoptera,  JPrionus  cervicomis  for  example, 
be  very  highly  magnified,  each,  beside  the  numerous  short  hairs  which  project  from  its 

sides,  will  be  found  to  have  a  small  dense  brush  of  exceedingly  minute  hairs  at  its 
extremity ;  and  as  the  hairs  on  the  pulvilli  of  flies,  and  many  other  insects  belonging  to 
various  orders  and  genera,  with  which  I  have  experimented,  perform  a  function  similar  to 
that  exercised  by  the  bristles,  and  also  exhibit  a  striking  resemblance  to  them  in  external 

*  Transactions  of  the  Linnean  Society,  to!,  xvi.  +  Ibid.  P-  471. 
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appearance,  it  is  extremely  probable  that  they  are  analogous  in  structure,  though  i'rom 
the  smallness  of  their  dimensions  I  have  not  yet  been  able  to  satisfy  myself  that  this  is 

the  case  by  direct  observation,  notwithstanding  I  have  employed  the  highest  magnifyin 

power  at  my  command *."  It  appears  to  me  that  an  error  has  crept  in  here,  through  the 
inadequacy  of  the  instrument  employed  in  these  investigations  into  structures  so  minute 

and  delicate  as  those  in  question.  The  under  surface  of  the  enlarged  ends  of  the  hairs  is 

always  perfectly  smooth  in  beetles,  and  all  other  insects,  though  the  same  surface  is 

minutely  serrate  in  the  climbing  spiders.  There  are  a  few  small  scale-like  processes  on  the 

upper  surface  of  the  same  part  in  species  belonging  to  the  Silphidic,  Staphylinidaj,  and 

Cerambycidse ;  but,  from  the  difference  in  their  structure,  I  am  compelled  to  think  that 

the  hairs  on  the  under  surface  of  the  tarsi  of  these  spiders  and  beetles  must  differ  mate- 

rially in  their  action.  In  JPrionus  coriaccus this  serration  on  the  upper  surface  of  the  hairs 

forming  the  tarsal  cushion  presents  an  appearance  somewhat  like  that  described  by  .Mr. 

Blackwall,  but  there  are  certainly  no  serrations  on  the  under  surface.  Mr.  Blackwall  admits 

that  *  whoever  examines  the  most  carefully  polished  glass  in  a  favourable  light,  with  a 

powerful  lens,  will  speedily  be  convinced  that  it  is  not  free  from  flaws  and  imperfections/' 
whence  "the  hold  which  insects  are  enabled  to  take  of  any  roughness  or  irregularity 

of  surface  must  be  very  considerable."  "  The  mechanical  theory  of  the  movements 

of  flies  on  polished  perpendicular  surfaces,"  considered  to  have  been  " establ
ished," 

did  not  prove  quite  satisfactory  on  still  further  experiments  being  tried.  Accordingly 

Mr.  Blackwall  sent  a  third  communication  on  the  subject,  which  will  be  found  amongst 

the  "  Extracts  from  the  Minute-Book  "  of  the  Society!.  In  it  is  announced  the  further 

interesting  discovery,  that  flies  walking  over  well-cleaned  glass  leave  such  indications 

of  their  steps  as  would  be  produced  by  the  emission  of  a  fluid  from  the  tips  of  the 

hairs  on  the  under  surface  of  the  tarsal  cushions.     On  further  trials  with  the  
air-pump, 

it  was  "observed"   "in  experimenting  upon   the  House-fly"   ' 

individuals  frequently  remained  fixed  to  the  sides  of  an  exhausted  glass
  receiver 

they  had  entirely  lost  the  power  of  locomotion,  and  an  evident  disten
sion  of  the  abdomen 

had  been  occasioned  by  the  expansion  of  the  aeriform  fluids  i
t  contained.  To  detach 

them  from  these  stations,  the  employment  of  a  small  degree  of  
force  was  found  requisite 

With  respect  to  the  circumstance  of  flies  remaining  attach
ed  to  the  bell-glass  of  the 

air-pump,  it  may  suffice  to  advert  to  their  very  low  specific  gravity  ̂ ^^^ 
Fly  not  weighing  more  than  a  graii 

fter 

oA""o 
l),  which  renders  it  evident  that  a  very  sli

ght  degree 

the  tips  of  the  hairs— a  quality  which  it  undou
btedly of  viscidity  in  the  fluid  emitted  from  the  tip 

possesses— would  effect  such  an  adhesion  as  occurr
ed  in  the  cases  mentioned. 

Experiments  were  then  made  to  determine  the  ef
fects  of  moisture,  oil,  and  powders  of 

an  innoxious  nature  ("flour  of  wheat,"  "finely  pulver
ized  chalk  or  gypsum  ),  m  pre- 

venting the  flies  from  adhering  to  the  surface  of  the  gla
ss,  and  their  results  are  mentioned. 

It  appears  to  have  been  forgotten  in  these  experim
ents  that  the  particles  even  of  v  hat  we 

call  -impalpable'  powders  are  mostly  quite  as  large 
 as,  and  often  vastly  arger  than  the 

applied  extremities  of  the  hairs;  so  that  the  atte
mpt  by  a  human  being  to  walk  up  ver- 

tical precipices  covered  with  rolling  shingle,  were  suc
h  precipices  possible,  would  not  m- 

■f  Ibid.  p.  / 6/. *  Loc.  cit.  p,  487. 
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aptly  represent  the  condition  of  a  fly  struggling  ineffectually  to  ascend  a  bottle  strewed 

with  these  powders.  So  with  watery  vapour  and  oil  in  minute  quantity ;  whatever  the 

true  explanation,  whether  by  vacuum,  by  viscid  secretion,  or  by  mechanical  means,  these 

substances,  by  preventing  intimate  contact  between  the  acting  parts  of  the  foot  and  the 

fixed  surface  of  support,  i.  e,  the  glass,  would  interfere  equally  with  the  Ply's  ascent  on 
all  three  suppositions. 

The  belief  that  the  presence  of  an  adhesive  secretion  was  requisite  to  explain  all  the 

observed  facts  led  to  the  discovery  that  "  spiders,  and  insects  in  the  larva  and  imago  state, 

when  moving  in  a  vertical  direction  on  clean  glass,  leave  "  a  "visible  track  behind  them." 

This  was  found  invariably  to  be  the  case,  though  sometimes  very  difficult  of  detection,  on 

account  of  the  minute  quantity  present.  The  truth  of  this  assertion  can  be  readily  veri- 

fied, if  due  precautions  be  observed  to  ensure  a  satisfactory  result.  "  On  submitting  this 

secretion  to  the  direct  rays  of  the  sun  in  the  month  of  July,  and  to  brisk  currents  of  air 

whose  drying  power  was  great,  I  ascertained,' '  says  Mr.  Blackwall,  "  that  it  did  not 

suffer  any  perceptible  diminution  by  evaporation  under  those  circumstances."  The  pro- 
bable reason  why  it  did  not,  1  shall  mention  in  due  course. 

To  the  experiment  with  a  noxious  powder  (nitrate  of  silver),  mentioned  subsequently  by 

Mr.  Blackwall  in  another  place*,  the  objection,  similar  in  kind,  though  still  stronger  in 

effect,  must  be  made  as  to  the  other  experiments  with  powders  :  the  moisture  (which  is  ad- 

mitted to  be  present,  although  varying  in  its  quantity  at  different  times  and  under  different 

circumstances)  must  cauterize  the  parts  after  a  little  while,  and  so  destroy  their  action, 
of  whatever  kind  it  consist. 

"  Now  it  is  reasonable  to  infer,  from  the  foregoing  researches,  that  the  hair-like  append- 

ages constituting  the  brushes  of  spiders,  and  occurring  in  such  profusion  on  the  inferior 

surface  of  the  pulvilli  of  insects,  are  tubular,"  is  the  just  inference  drawn  from  the  above. 

Mention  is  also  made  of  the  means  by  which  larva?,  some  apodous,  others  with  both  true  and 

false  feet  {prolegs),  and  others  again  with  true  legs  furnished  with  "  hair-like  appendages,' 
are  enabled  to  ascend  perpendicular  glass  surfaces.  In  the  case  of  the  larva?  destitute  of 

legs,  a  viscid  mucus  is  emitted  in  great  abundance,  respecting  which,  and  its  action  per  se 

and  as  an  aid  in  producing  a  vacuum,  I  shall  have  some  remarks  to  make  from  independent 
observations. 

The  general  possession  of  "  hair-like  appendages  "  by  climbing  insects  was  recognized, 

as  was  also  the  important  fact  that,  "  in  structure  and  function,  the  apparatus  by  whose  in- 

strumentality "  spiders  "  accomplish  their  movements  "  "  on  highly  polished  perpendicular 

surfaces  "  «  bears  the  closest  analogy  to  the  pulvilli  of  insects,  which,  if  named  in  reference 

to  the  most  important  office  they  perform,  should  be  termed  holders  or  supporters  "  ^ 
note-worthy  observation  this,  which  I  can  but  further  exemplify  by  going  more  into 
detail  respecting  the  minute  structure  of  the  parts. 

"    A 

These  remarks  by  Mr.  Blackwall  possess  a  very  high  value ;   his  experiments  and 

observations  were  made  with  the  express  desire  to  ascertain  simply  the  hard,  dry  facts  ot 

the  case,  «  eschewing  all  mere  conjecture,  however  plausible,"  as  « the  bane  of  Natnra 

History :"  they  were  frequently  repeated,  and  the  greatest  care  was  taken  to  avoid  every 
*  Annals  and  Magazine  of  Natural  History,  vol.  xv.  p.  119. 
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possible  source  of  error.  The  influence  they  hare  had  in  the  formation  of  opinion  since 
the  date  of  their  publication  is  the  best  test  possible  of  the  esteem  in  which  they  are 
held.  And,  in  addition,  the  merit  may  fairly  be  claimed  for  them,  of  having  stimulated 
other  inquirers  to  a  closer  examination  of  the  questions  under  consideration, 

E.  Newman  (1841)*  speaks,  from  independent  observations,  of  the  "almost  infinite 
number  of  minute  hairs"  composing  "the  soft  cushions  vt  pulvilli,  on  the  under  surface 
of  the  joints  of  the  tarsus,"  in  insects  generally,  which,  at  their  ends  are  slightly  dilated, 
and  constantly  exude  an  adhesive  gummy  matter.  By  means  of  these  gummy  pule  111% 

■  insects  possessing  them  are  enabled  to  walk  freely  on  smooth  surfaces,  even  with  their 
backs  downwards,  against  the  power  of  gravity."   
"Until  lately  discovered  by  Mr.  Lister,"  it  is  added,  "  the  true  cause  "  by  which  they  are 
enabled  to  do  this  "was  unknown." 

Kirby  and  Spence  do  not  appear  to  have  used  the  compound  microscope  in  their 
investigations  into  the  minute  structures  of  insects.     In  the  earlier  editions  of  their  sreat °    • 
work  they  seem  to  have  been  guided  in  the  formation  of  their  opinions  by  the  weight 

they  attached  to  Home's  authority,  and  subsequently  by  Mr.  Black  wall's  latest  published 
observations.  Mr.  Kirby  makes  some  valuable  observations  on  the  action  of  the  parts 

composing  the  Fly's  feet,  as  deduced  from  the  habits  of  the  insects,  both  when  in  what 

we  may  term  the  natural  condition  of  the  foot,  and  when  it  is  defiled  by  the  insect's 
attempting  to  walk  on  a  surface  slightly  moistened  by  the  breath,  or  coated  with  flour, 

or  when  the  same  material  was  powdered  over  them. 

It  is  added  "  that  these  observations  on  the  way  in  which  flies  are  able  to  support 

themselves  against  gravity  cannot  be  considered  as  wholly  settling  the  question  as  to  the 

precise  way  in  which  these  pulvilli  and  those  of  insects  generally  act  in  effecting  a  similar 

mode  of  progression ;  and  my  main  reason  for  here  giving  these  slight  hints  is  the  hope  of 

directing  the  attention  of  entomological  and  microscopical  observers  to  a  field,  evidently 

as  yet  so  imperfectly  explored." 

Under  date  "July  11th,  1842,"  Kirby  adds  an  observation  of  considerable  interest. 

Shortly  after  writing  the  remarks  above  quoted,  he  observed  a  "  fly  on  the  window, 

whose  motions  seemed  very  strange.  I  approached  it,"  he  says,  "  and  found  that  it  was 

making  violent  contortions,  as  though  every  leg  was  affected  with  St.  Vitus's  dance,  in 

order  to  pull  its  pulvilli  from  the  surface  of  the  glass,  to  which  they  adhered  so  strongly 

that  though  it  could  drag  them  a  little  way,  or  sometimes  by  a  violent  effort  get  first  one 

and  then  another  detached,  yet  the  moment  they  were  placed  on  the  glass  again  they 

adhered  as  if  their  under  side  were  smeared  with  bird-lime.  Once  it  succeeded  in  dragging 

off  its  two  fore-legs,  when  it  immediately  began  to  rub  the  pulviUi  against  the  tarsal 

brushes ;  but  on  replacing  them  on  the  glass,  they  adhered  as  closely  as  before,  and  it 

was  only  by  efforts  almost  convulsive,  and  which  seemed  to  threaten  to  pull  off  its  limbs 

from  its  body,  that  it  could  succeed  in  moving  a  quarter  of  an  inch  at  a  time.  After 

matching  it  with  much  interest  for  five  minutes,  it  at  last  by  continued  exertions  got  its 

feet  released  and  flew  away,  and  alighted  on  a  curtain,  on  which  it  walked  quite  briskly, 

* 

Entom.  Mag.  vol.  i.  p.  447.     Grammar  of  Entomology,  a  Familiar  Introduction  to  the  History  of  Insects 
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but  soon  again  flew  back  to  the  window,  where  it  had  precisely  the  same  difficulty  in 

pulling  its  pulvilli  from  the  glass  as  before;  but  after  observing  it  some  time,  and  at  last 

trying  to  catch  it,  that  I  might  examine  its  feet  with  a  lens,  it  seemed  by  a  vigorous  effort 

to  regain  its  power,  and  ran  quite  actively  on  the  glass,  and  then  flying  away  I  lost  sight 

of  it."  This  observation  it  is  not  easy  to  explain,  at  first  sight.  Kirby  thought  "one 
might  conjecture  that  from  some  cause  (perhaps  of  disease)  the  hairs  of  the  pulvilli  had 

poured  out  a  greater  quantity  of  this  viscid  material  than  usual,  and  more  than  the 

muscular  strength  of  the  fly  was  able  to  cope  with*. 

Revolving  the  subject  in  my  mind,  I  have  come  to  the  belief  that  the  fly  in  question  was 

struggling  against  its  impending  death  from  "  Empusa  " ;  some  facts  I  have  observed  tend 
to  confirm  the  idea,  but  time  has  not  allowed  of  my  working  it  out. 

The  great  knowledge  of  the  habits  of  insects  possessed  by  the  author  whose  labours  we 

are  now  considering,  and  of  the  remarkable  adaptive  modifications  of  different  structures  to 

their  varying  economy,  enabled  him  to  feel  the  necessity  of  always  studying  these  in  then 

mutual  relations.  " 

He  also  recognized  the  importance,  for  the  purposes  of  a  Natural  Classification,  of  a 

thorough  knowledge  of  the  feet  in  insects ;  and  especially  in  the  Coleoptera.  His  obser- 

vations on  this  head  have  been  so  thoroughly  incorporated  by  Mr.  Westwoodf  (1839-AO), 
who  has  largely  added  to  them,  that  the  student  will  best  consult  the  former  through  the 

last-named  author.  It  does  not  consist  with  my  present  purpose  to  quote  these  observa- 
tions, which  are  rather  for  the  entomologist ;  but  the  value  of  the  remarks  on  the  feet  in 

the  different  orders  and  genera,  where  they  appear  each  under  its  proper  head,  is  very 

great,  and  a  valuable  clue  is  thus  furnished  to  one  desirous  of  a  guide  to  these  parts  in  this 

numerically  immense  section  of  Animal  Life.  Mr.  "Westwood's  work  is  not  a  micro- 

scopical one ;  yet  the  entomological  descriptions  of  the  feet  given  in  it  are  so  apt  and 

expressive,  that  I  shall  avail  myself  frequently  of  them  in  the  course  of  the  following 
pages. 

The  possession  of  a  special  apparatus  by  insects  having  climbing  habits  is  mentioned 
as  having  been  already  skilfully  pointed  out ;  and  a  remark  also  occurs  of  interest  from 

the  Coleopt 
nition  of  the  similarity  between  the  feet  of  the  Hiptera  and  of  some  of 

"  They  [the  Brachinides]  are  also  characterized  in  many  instances  by  having  the  tarsi 
dilated,  and  the  penultimate  joint  more  or  less  bilobed  in  both  sexes,  a  peculiarity 

resulting,  as  Bonelli  has  observed   from  the  situations  in  whicli  they  reside,  this 
structure  being  in  fact  analogous  to  the  cushioned  feet  of  flies  as  well  as  of  those  of  the 
true  herbivorous  beetles." 

I  shall  show  how  completely  microscopic  examination  confirms  the  justice  of  this 
analogy,  by  the  minute  details  of  the  respective  structures. 

In  Dr.  Burnett's  Translation  of  Siebold  and  Stannius's  •  Comparative  Anatomy '  (185*). 
there  appears  in  a  foot-note  a  brief  sketch  of  what  the  authors  of  this  work  considered  the 
then  state  of  knowledge  on  this  subject. 

"Many  of  the  Curculionidaj  can  grapple  objects  by  means  of  the  immoveable  hooks  on Introduction,  7th  edit.,  p.  45 1 . f  Introduction  to  the  Modern 
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their  tibiae.  But  with  the  Strepsiptera  and  Physopoda  all  the  hooks  are  wanting.  The 

Diptera  and  many  Hyrnenoptera  have  moreover  under  these  hooks  softl  obulcs  {arolia) 

provided  with  numerous  small  papilla^  by  means  of  which  these  insects  can  fix  themselves 

to  objects." 
To  this,  the  editor  of  the  American  edition  adds : — "  The  Tenthredinidue  have  a  lobule 

of  this  kind  on  each  of  their  legs,  and  the  Diptera  have  even  two  to  three."   
"  According  to  Blackwall  the  papillae  of  the  arolia  secrete  a  viscid  substance,  which  enables 

the  Insecta  having  these  organs  to  walk  on  smooth  and  steep  surfaces.  But  this  assertion 

requires  further  proof,  though  admitted  by  Spence." 
It  must  not  be  imagined  that  the  above  is  a  correct  representation  of  the  knowledge 

possessed  in  this  country  on  these  structures.     Not  one  statement  is  quite  correct.    Thus 

1.  The  structure  of  the  tarsi  in  the  Curculionida3  was  correctly  described  nearly  two 

centuries  ago;  they  do  not  grapple  objects  by  means  of  the  immoveable  hooks  on  their 

tibiae,  chiefly,  but  by  their  tarsi,  in  which  action  the  former  will  of  course  sometimes  bear 

a  part,  but  even  then  only  a  very  subordinate  one. 

2.  The  feet  of  the  Strepsiptera  and  Physopoda  differ  so  essentially  that  a  comparison 

instituted  between  them  solely  on  the  ground  of  the  presence  or  absence  of  claws  cannot 

be  considered  a  happy  one.  The  tarsal  joints  of  the  Btrepsipterous  feet  somewhat  re
- 

semble a  series  of  fly's  pulvffli  strung  together;  a  dense  brush  of  bans  covers  the  under- 

surface  of  the  joints.     The  legs  of  the  Physopoda  are  terminated  by  minute,  n
aked 

bladders. 

3.  The  comparison  between  the  feet  of  Diptera  and  of  Hyrnenoptera  is  equally  un
for- 

tunate. The  structure  of  the  former  had  been,  as  I  have  shown,  repeatedly  described  with 

a  near  approach  to  accuracy,  even  before  Blackwall's  observations;  the  la
tter  was,  I 

believe,  correctly  described  for  the  first  time  by  myself.    The  observations 
 will  be  given 

future  communication 

4.  The  TenthredinicUe  are  Hyrnenoptera,  with  the  type  of  foot  of  their  Or
der,  and  with 

in  addition,  small  cushions  underneath  each  tarsal  joint;  which  peculiarity,  thoug
h  it  ai 

once  attracts  the  attention  of  any  one  who  looks  carefully  at  the  feet  of  an  exampl
e  of  thn 

genus,  is  not  mentioned  by  the  editor  of  the  work  in  question. 

About  the  same  time  a  series  of  brief  descriptions  of  the  microscopic  s
tructure  of  Insects 

feet  was  published  by  Dr.  Inman*,  who  describes  the  feet  of  not  les
s  than  thirty-on< 

species  of  Articulata,  mostly  of  the  order  Insecta.    Allusion  will  have  to  be
  made  V  ̂~ 

These ks  presently ;  from  the  figures  given,  I  judge  that  many  of  th
e  description 

made  from  preparations  of  the  parts,  mounted  as  "  objects  for  the  micros
cope." 

are  selected  for  their  beauty  alone ;  and,  from  the  way  in  which  they  are  prepared,  it  no
t 

unfrequently  happens  that  they  tend  to  convey  ideas  of  structure  and  relat
ions  of  a  very 

erroneous  nature.  I  gladly  bear  my  testimony  to  the  real  merits  of  this  paper, 
 and  to 

the  benefit  I  have  derived  from  the  suggestive  nature  of  many  of  the  remarks 
 in  it ;  at 

the  same  time  an  expression  of  regret  cannot  be  withheld,  that the  illustrations 

unworthy  of  the  remarks  to  which  they  are  appended 
*  <• Liverpool 
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Mr.  John  Hcpworth  (1854)  *  also,  nearly  at  the  same  time,  and  in  near  neighbourhood 

with  the  last-named  author,  was  repeatedly  examining  the  feet  of  some  large  flies,  and 

other  insects,  in  the  living  state.  The  terminal  enlargements  of  the  "  hair-like  appendages" 

were  now  for  the  first  time  clearly  represented :  their  mode  of  action  is  compared  with  that 

of  the  suckers  of  the  male  Dyticus.  The  general  form  of  the  flaps,  their  thickened  base, 

and  thinned-out  margins  were  described  from  several  flies,  as  they  appear  when  viewed 

under  the  compound  microscope.  The  scale-like  hairs  occasionally  found  on  their  upper 

surface  are  also  noted,  as  well  as,  from  independent  observation,  the  marks  left  on  glass 

by  the  "  trumpet-shaped  extremities  of  the  appendages  to  their  flaps."  A  portion  of  the 

edge  of  the  flap,  which  had  got  turned  in  mounting,  "  is  figured,"  which  shows  the  s  ackers 
more  distinctly. 

The  descriptions  are  brief  to  a  degree  which  renders  it  difficult  sometimes  to  understand 

the  exact  meaning  of  the  author ;  this  is,  however,  remedied,  in  some  degree,  by  the 

abundance  and  general  clearness  of  the  illustrations ;  in  remarking  on  which,  we  are  told 

that  "the  parts  are  too  obvious  to  require  description "  (!). 

Mr.  Hepworth's  opinions  possess  much  value  because  they  were  founded  on  independent 

observations,  with  the  microscope,  on  the  parts  as  they  appear  during  life,  in  action  and 
in  repose,  and  were  repeated  frequently  and  with  care. 

Mr.  Tyrrell  (1855)  f  suggested  the  use  of  the  "  hooks  on  the  feet  of  flies,"  as  "  intended 

not  to  attach  the  fly  to  anything,  but  to  be  used  as  fulcra  or  props  which  the  fly  can  push 

against  when  it  wishes  to  detach  the  cushions."     Careful  investigation  proves  that  they 

used  for  the  purpose  of  detaching  the  foot ;  but  it  was  a  very  imperfect  view  of  the 
matter  to  think  that  this  was  their  only  use. 

Mr.  Hep  worth  (1855)  |  in  replying  to  remarks,  in  continuation  of  the  above,  which 

evince  a  misapprehension  of  his  views,  takes  occasion  to  go  into  some  detail  respecting  nis 

opinions.  He  says  that  each  sucker  is  under  the  influence  of  the  will,  and  adduces  some 

valuable  observations  by  Ecker,  on  contractile  structures  in  their  earliest  manifestations, 

as  representing  exactly  what  he  wishes  to  express  in  this  matter.  An  objection  to  the 

viscid-secretion  theory,  when  carried  to  the  excess  it  was  by  some  of  its  advocates,  and 

which  will  readily  occur  to  the  student,  is  well  put.  "  If,"  he  says,  "the  foot  were 

to  be  attached  for  some  time  (twenty  or  thirty  minutes,  as  I  have  often  seen  it)  to  the 

same  spot,  it  would  get  so  firmly  fixed  that,  if  forcibly  raised  by  the  leverage  of  the  hooks, 

these  exceedingly  delicate  structures"  (the  "hair-like  appendages")  would  be  destroyed. 

A  computation  is  then  given  of  the  number  of  "  suckers  "  on  "  the  flap  of  the  Blow-fly, 

which  I  believe  to  be  correct  when  the  number  allowed  for  "  the  triangular  part,  extending 

for  attachment  up  to  the  leg  "  has  been  deducted.  This  deduction  is  necessary  because  none 

of  these  organs  are  present  on  a  part  which  can  never  be  applied  to  any  surface  for  the  pur- 
pose of  holding  to  it ;  with  this  allowance,  the  number  will  be  about  12,000  on  each  foot 

of  the  fly  in  question.  The  paper  continues,  by  explaining  a  "  diagram,"  of  "  Hairs  from 

the  pad  of  the  foot  of  a  small  Curcidio  beetle ;  they  expand  into  the  form  of  a  trumpet,  and 

where  the  expansion  commences  they  appear  corrugated,  and  the  corrugation  is  continue 
* 

t 
Journal 

t  Ibid 
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to  their  extremities;  the  expanded  parts  are  extremely  attenuated,  so  much  so  as  to 
require  a  high  power  and  oblique  light  to  make  them  out.  These  insects  (not  being 
aquatic)  also  secrete  a  fluid  for  the  same  purpose  as  the  Fly :  and  I  can  imagine  that  if, 
after  the  ends  have  been  attached  and  moistened,  these  folds  could  be  put  upon  the  stretch, 
thereby  lengthening  the  tubes,  and  consequently  having  a  tendency  to  produce  a  vacuum, 

they  vrould  form  an  excellent  apparatus  for  attachment." 
There  must  be  some  mistake  here;  hair-like  organs  of  this  kind,  with  corrugations, 

are  (I  believe,  as  the  result  of  numerous  observations)  only  present  on  the  tarsi  of  those 
beetles  which  possess  them  for  sexual  purposes.  Misled  by  preconceived  ideas,  although 

the  correct  term  was  applied  to  the  appearance  presented,  a  hypothesis  is  started  to  ac- 
count for  it,  of  which  the  least  that  can  be  said  is  that  it  is  quite  inconsistent  with  the 

structure  of  the  parts  concerned. 

Gosse  (1859)*  describes  the  "  strong  divergent  hooks  "  of  the  Fly's  foot  as  being  them- 
selves well  clothed  with  spines  f ;  the  difference  in  outline  of  the  flaps  in  different  species 

of  flies ;  their  being  "  thin,  membranous,  and  transparent,"  so  that  "  when  a  strong  light  is 

reflected  through  them"  ....  "  their  structure  is  seen  very  distinctly."  The  appearance 

of  "  lozenge-shaped  areas  "  on  "  the  inferior  surface  of  the  palm  "  is  also  mentioned,  and  a 
conjecture  is  started  as  to  their  real  nature.  "  From  the  centre  of  each  area  proceeds  a  very 

slender,  soft,  and  flexible  pellucid  filament,  which  reaches  downwards  to  the  surface  on 

which  the  fly  is  walking  and  is  there  slightly  hooked  and  enlarged  into  a  minute  fleshy 

bulb.  Those  from  the  areas  near  and  at  the  palms  arch  more  and  more  outwards,  so  that 

the  space  covered  by  the  bulbs  of  the  filaments  is  considerably  greater  than  that  of  the 

palm  itself.  Now  it  is  evident  that  the  bulbous  extremities  of  these  filaments  are  the 

organs  of  adhesion.  We  notice  how  they  drag  and  hold,  as  the  fly  draws  its  foot  from  its 

place ;"  the  marks  left  on  the  glass  by  these  "  filaments "  when  "  the  foot  is  suddenly 

removed  "  are  supposed  to  show  "  that  the  adhesion  is  effected  by  means  of  a  glutinous 

secretion  poured  out  in  minute  quantities  from  these  fleshy  tips."  The  necessary  vitiation 

of  the  results  when  an  insect  is  confined  in  a  "  nearly  air-tight  glass  cell "  is  observed 

upon  with  a  view  to  caution  against  building  too  much  upon  them.     As  already  stated, 
j3u.ixa.0u  «~^~~n f; 

however,  the  experiment  is  easily  repeated  with  flies  moving  on  plane  glass  su 
where  errors  from  this  cause  cannot  arise. 

The  inquiry  is  extended  to  the  "similar  appendages"  on  the  "joints  of  the  foot"  of 
some  Beetles.  Timarcha  tenebricosa  is  adduced  as  the  first  example;  unfortunately  the 

specialization  of  structure  of  these  holding  appendages  is  not  well  marked  on  the  tarsi  of 

this  insect,  though  the  "  velvety  cushion  of  a  rusty-brown  colour,"  is  present,  and  very 

dense.  The  outline  of  the  joints  composing  the  tarsus  is  then  mentioned ;  with  the 

absence  of  cushioned  soles  from  the  last,  which  "carries  two  stout  hooks."  "The  first 
three  "  are  described  as  "  flat  or  even  hollowed  beneath  into  soles,  something  like  the  hoof 

of  a  horse ;"  an  excellent  comparison,  which  may  be  extended  even  to  the  structure  itself. 

It  is  only  necessary  to  imagine  the  parts  cemented  together  by  an  elastic  material  to  have 

*  Evenings  at  the  Microscope,  pp .  1 3 1  - 1 4  3. 

t  See  also  Inman,  p.  8,  who  considered  this  appearance  of  being  "  imbricated  or  covered  with  scales  "  to  be  owing 
to  the  claw  having  "  its  formation  originally  by  cells." 

3l2 
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"  The  whole  interior  "  of 
a  really  good  idea  of  the  nature  of  the  "  frog  "  in  a  horse's  foot. 

the  joints  "  bristles  with  elose-set  minute  points,  the  tips  of  which  terminate  at  the  same 

level  and  form  a  velvety  surface.  Now  these  points  are  the  whitish  bulbous  extremities 

exactly  answerable  to  those  on  the  palms  of  the  fly,  and  doubtless  they  answer  the  very 

same  purpose.  Only  here  they  are  set  in  closer  array,  and  are  a  hundred  times  more  nu- 

merous, whence  we  may  reasonably  presume  a  higher  power  of  adhesion  to  be  possessed 

by  the  beetle.  The  structure  is  best  seen  in  the  male,  which  may  be  distinguished  by  its 

smaller  dimensions  and  by  its  broader  feet."  Two  errors  exist  here,  which,  on  reflection, 
would  have  at  once  occurred  to  the  author  from  whom  I  quote.  1.  As  to  the  number 

of  hairs,  allowing  for  the  different  proportionate  size  of  the  part  to  which  they  are 

attached  in  the  fly,  and  of  a  single  tarsal  joint  of  the  beetle.  According  to  the  above 

assertion,  this  would  exceed  120,000  on  each  joint  of  the  latter ;  the  real  number  I  have 

not  computed,  but  it  would  not  be  difficult  to  obtain  complete  accuracy  on  this  point : 

I  believe  them  to  be  about  alike  on  relative  areas;  if  anything,  somewhat  fewer  in 

number  on  the  beetle.  2.  The  assertion  that  "  a  higher  power  of  adhesion  "  is  possessed 

by  the  beetle  "  (than  by  the  fly)  is  contrary  to  easily  ascertained  facts. 

The  second  example  of  a  beetle's  foot  which  is  adduced,  is  that  of  the  "  hand "  of 
Dyticus.  The  parts  constituting  this  organ  are  correctly  described,  and  the  proportionate 

increase  in  number  of  the  holding  appendages,  as  they  diminish  in  size,  is  mentioned ;  this 
latter  interesting  fact  proves  to  be  nearly  universally  the  case. 

Besides  the  observers  already  cited,  I  might  refer  to  numerous  others  who  have  left 

notices  respecting  the  feet  of  insects,  and  the  mode  of  progression  of  the  Fly  ;  but  as  for 

the  most  part  these  observations  contain  nothing  of  real  importance,  I  shall  content  myself 

with  merely  citing  their  names  for  the  benefit  of  those  who  may  wish  to  refer  to  then" 
writings. 

Homberg,  Kecueil  de  l'Aeademie  des  Sciences,  1710. 

Reaumur,  Memoires  pour  servir  a  l'Histoire  des  Insectes,  vol.  iv.  p.  259,  1738. 
Hoesel,  Entomologie,  1746-61. 

G-.  Adams,  senior,  1746,  Essays  on  the  -Microscope  (merely  a  paraphrase  of  Hooke  s 

which 

description). 

J.  C.  Keller,  1764,  Geschichte  der  gemeinen  Stubenfliege ;  the  illustrations  in 
are  remarkably  fine. 

G.  Adams,  junior,  1787,  Essays  on  the  Microscope,  new  edition. 
And  last,  though  not  least, 

J.  Lister,  1833,  in  some  remarks  on  Mr.  BlackwalTs  observations,  in  which  the  mode 

in  which  the  hairs  of  the  pulvillus  are  employed,  and  the  greasy  marks  left  by  each,  '<■ 
clearly  pointed  out.    The  conclusion  drawn  by  Mr.  Lister  from  his  observations  is  that 

the  pulvilli  are  attached  by  simple  adhesion  of  the  enlarged  ends  of  the  hairs,  assis are 

ted 
by  a  fluid  that  is  probably  secreted  there.     He  also  clearly  describes  the  mode  of  detach- ment of  the  foot. 

My  desire  has  been,  in  making  this  enumeration  of  the  labours  of  others,  to  do  justice 

to  all  parties.  It  will  be  seen  in  what  an  interesting  way  each  successive  observer  ha* 

corrected  some  point  in  the  statements  of  his  predecessors,  added  his  own  contribution  to 
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the  knowledge  of  the  subject,  and  yet,  from  one  cause  or  another,  still  left  the  account  of 

the  structure  incomplete.  It  was  not  necessary  to  my  purpose  to  mention  the  opinions 

of  those  who  merely  wrote  without  making  observations  on  which  to  found  their  opinions, 

or  who,  although  they  did  make  observations,  have  yet  added  nothing  to  our  knowledge  of 

.the  structures  now  being  treated  of. 

Having  thus  cleared  the  way,  and  ascertained  distinctly  what  has  been  already  done,  I 

shall  proceed  to  mention  the  results  of  my  observations. 

It  will  have  been  seen  that  scarcely  anything  was  left  to  be  discovered  respecting  tho 

Fly's  foot,  and  that  what  was  really  needed  was  to  extend  the  inquiry  to  the  structure 
of  the  feet  in  other  insects. 

As  the  additions  to  the  knowledge  of  the  Ply's  foot  have  been  given  above  in  scattered 

notices,  when  mention  was  made  of  the  labours  of  the  successive  observers  who  ha\  e  con- 

tributed to  the  building  of  it  up,  it  will  be  necessary  that  I  should  collect  them  now.  This 

shall  be  done  in  the  briefest  manner  possible;  and  in  order  to  save  repetition,  I  -hall 

intercalate  my  own  observations  at  the  same  time. 

The  foot  of  a  Ply,  then,  consists  of  a  deeply  bifid,  membranous  structure  (fig.  1,  PI.  X  LI .), 

to  which  the  term  "pulvillus*"  has  been  applied;  anterior  to  the  point  of  attachment  of 

this  part  to  the  fifth  tarsal  joint,  on  the  upper  surface,  are  seated  two  claws,  or  "  tarsal 

ungues,"  which  are  freely  moveable  in  every  direction,  and  may  be  clos.  ly  approximated 

or  widely  separated.  These  ungues  differ  greatly  in  their  outline,  size,  and  relative  degree 

of  development  to  the  tarsi,  and  to  the  bodies  of  the  insects  possessing  them,  and  in  then- 

covering  ;  most  are  naked  over  their  entire  surface,  having,  however,  a  hexagonal  netwo
rk 

at  their  bases,  which  indicates  a  rudimentary  condition  of  minute  scale-like  hairs,  su
ch  as 

common  on  some  part  of  the  integument  of  all  true  insects 
these  deer 

passing  forwards  towards  the  points  of  the  claws,  on  approaching  which  they  c
ease  some- 

what abruptly.  Of  the  ungues,  the  outer  one  is  always  a  little  the  stronger;  the  
spines 

terminating  the  tibiae,  or  the  calcaria  attached  to  the  same  part  in  insects  
where  these  are 

present,  show  proofs,  equally  with  these  ungues,  of  the  universal  pre
valence  of  the  law, 

that  of  two  corresponding  processes  on  any  limb,  the  outer  is  invari
ably  the  more  robust. 

To  the  human  or  comparative  anatomist,  examples  of  this  remarkable
  fact  will  occur  so 

directly,  that  it  will  be  unnecessary  for  me  to  remark  further  respecting  
it,  than  that  the 

difference  in  the  relative  degrees  of  development  of  the  femoral  tr
ochanters  furnishes  on- 

of  the  best  instances  of  it  that  could  be  adduced.  It  may  probably  be  co
nnected,  in  >me 

degree,  with  the  greater  risk  of  injury  from  extraneous  causes  to  
the  outer,  as  compared 

*-ith  the  inner  aspect,  of  a  limb.     Plexor  and  extensor  muscles  are  att
ached  to  both  the 

ated  or  arranged  on  the  ridge-and-furrow  
plan, and  the  flaps.     These  flaj 

gclt^  -x   «™-0 

some  cases  perfectly  smooth  on  their  superior  su
rface,  in  others  this  surface  is 

covered  with  minute  scale-like  hairs.  The  thickness  of  the  flaps  in 
 the  Blow-fly  does  not 

exceed  -0002  inch  at  the  margin;  thence  they  increase  rapidly  in  thic
kness  in  passing 

inwards  and  backwards  towards  the  point  of  attachment.     Proje
cting  from  their  inferior 

* 

<rular 

or  plural  number  to  this  appendage  to  each  tarsus.     Examination  o\ 

ever,  at  once  that  it  is,  as  I  have  stated,  a  single,  deeply-cleft  organ. 
ducted 
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surface  are  the  organs  which  have  been  so  frequently  mentioned  as  "hairs,"  "hair-like 

appendages,"  "trumpet-shaped  hairs,"  &c.  That  these  are  the  immediate  agents  in 

holding  is  now  admitted  by  almost  all;  it  will  be  convenient  to  term  them  '"tenent" 

hairs,'  in  allusion  to  their  office.  The  delicacy  of  their  structure  in  the  fly ;  the  bend 

near  their  extremity,  after  which  on  each  supervenes  an  elastic  membranous  expansion, 

capable  of  close  contact  with  a  highly  polished  surface,  from  which  a  very  minute  quantity 

of  a  clear,  transparent  fluid  is  emitted  when  the  fly  is  actively  moving ;  all  this  is  now 

admitted  by  the  best  observers.  It  simply  remains  to  add  that  the  tubular  nature  of 

the  shaft  of  the  tenent  hairs  on  the  foot  of  this  insect  has  been  surmised,  although  its 

minute  size  and  homogeneity  hardly  permits  of  the  surmise  being  actually  confirmed  by 

visual  inspection.  At  the  root  of  the  pulvillus,  on  its  under- surface,  is  a  process,  which 

in  some  instances  is  short  and  stotit,  in  others  long,  greatly  curved,  and  tapering  to  its 

extremity  {Scatophaga),  setose  (Empis),  plumose  {Hiptpobosciclce) ,  or,  in  one  remarkable 

example  (Ephydra) ,  so  closely  resembling  in  its  appearance  the  very  rudimentary  pulvillus 

with  which  it  is  associated,  that  I  was  for  some  time  unable  to  decide  whether  it  was  a 

third  lobe  of  this  organ,  or,  with  the  other  examples  named  and  to  be  more  fully 

described  hereafter,  a  peculiar  tactile  hair,  which  is  present,  in  some  modification  or 

other,  in  all  insects,  so  far  as  my  present  experience  goes.  This  tactile  hair  has  been 

considered  by  two  excellent  observers*  to  be  a  spring,  by  the  help  of  which  the  Fly  is 

enabled  to  detach  its  cushions  from  any  surface  to  which  they  have  been  applied ;  but  I 
shall  in  due  course  proceed  to  show  that  this  opinion  is  erroneous. 

Just  at  the  base  of  the  fifth  tarsal  joint,  on  its  under  surface,  there  is  present,  in  Eri- 

stalis,  a  pair  of  short,  very  slightly  curved  hairs,  which  point  almost  directly  downwards. 

These  were  first  shown  to  me  by  Richard  Beck ;  but  the  discovery  of  their  existence  is  so 

recent  that  time  has  not  yet  permitted  of  further  search  for  analogous  structures.  In  the 
instance  named,  they  appear  as  if  they  might  be  little  props. 

It  will  be  best  now  to  take  into  consideration  the  large  appendages  to  the  hands 

(fore  tarsi)  of  the  Harpalicle  Beetles.  These  are  also  tenent  hairs,  on  a  comparatively 

gigantic  scale  :  from  this  very  fact  of  their  size,  and  our  consequent  ability  to  dissect  them, 

and  to  submit  their  parts  to  varying  treatment,  we  shall  be  enabled  to  feel  confidence 

the  deductions  which  may  be  drawn  from  them,  when  applied  to  tenent  hairs  even 
of  thejninutest  size  or  the  most  rudimentary  character. 

The  largest  of  these  appendages  which  I  have  been  able  to  study  on  the  living  insect 

were  found  on  the  hands  of  a  species  of  Eterostichits-f  (fig.  20 a,  PI.  XLIL).  Their  number 

m 

*  Lister;  Blackwall. 
f  "  Latreille  and  De 

and 

"^  ""'"c"  "us  auuxaimiy   lumrALiuis  miu  mice  giuupo,    hxju-ij,  »»— —  — 

(upon  which  they  are  chiefly  founded),  they  term  Quadrumani,  Simplicimam,  or  -p     * 

"  a  peculiarity  in  the  construction  of  the  Patellimani  (Chlseniens),  the  males  of  which  have  the  cushion-like  clothin g 

of  hairs  on  the  under  surface  of  the  foot  generally  distributed  over  the  sole  of  the  tarsus       In  *  f 
Quadrumani  (Harpaliens),  the  dilated  joints  of  the  anterior  male  tarsi  are  furnished  beneath  with  a  double  series  o 

narrow  cushions,  which,  in  H.  rufipes,  appear  to  be  fleshy  and  transversely  striated,  and  to  be  destitute  of  p^i  V 
This  character,  although  it  may  be  sufficient  to  separate  the  Chlseniens  from  the  Harpali 

Feroniens :  thus,  in  Abax  #fr*»
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here,  taking  all  on  each  fore  tarsns  together,  is  111 ;  they  arc  arranged  as  follows :  on  each 
side  of  the  first  joint  20 ;  of  the  second  joint  10 ;  and  of  the  tliird  joint  12.  They  are  the 

"vesicles"  of  authors.  Those  of  each  series  appear  to  me  generally  to  differ  a  little  in 
size,  the  larger  heing  generally  proximal.  The  points  of  attachment  form  elegant,  very 
slightly  curved  lines,  as  follows:  on  starting  from  the  odontoid  process  at  the  proximal 
end  of  a  joint,  they  are  near  together,  but  rapidly  diverge ;  so  that  those  which  arise  just 
within  the  truncated  or  incised  anterior  margin  of  the  joint  are  widely  separated. 
When  viewed  from  the  side,  these  large  tenent  hairs  arc  seen  to  leave  the  joint  from 

which  they  arise,  at  a  very  oblique  angle  (fig.  22  #)  :  they  proceed  with  a  gentle  curve 
forwards,  until,  on  approaching  their  fore  end,  their  direction  becomes  changed  from 
nearly  horizontal  to  almost  vertical ;  near  the  end  of  this  bend  downwards,  the  texture, 
which  was  previously  horny,  begins  to  alter,  becoming  like  a  very  firm  membrane,  or 
even  tendon,  at  the  same  time  increasing  rapidly  in  width,  so  as  from  a  rounded  form 
to  assume  a  broad  fan-shape,  becoming  continually  thinner  from  above  downwards. 

It  can  be  distinctly  seen,  with  due  care,  that  the  shaft  of  each  of  these  modiiied  hairs 
is  tubular;  but  at  the  bend,  the  central  hollow  is  imperceptibly  lost  to  the  eye,  and  a 
granular  structure  becomes  visible,  the  granules  having  a  tendency  to  assume  a  linear 
arrangement.     At  the  extreme  end  both  the  texture  and  the  direction  again  change  sud- o 

©   ~   a 

denly :  the  part  is  flattened  out  into  an  extremely  translucent,  soft,  and  clastic  structure, 

of  a  membranous  texture,  and  narrowly  reniform  in  its  shape  when  seen  pressed  against 

the  glass  of  the  live-box :  faint  radiating  lines  are  visible  in  it,  and  its  direction  becomes, 

when  in  use  by  the  insect,  once  more  horizontal.  In  P.  nigers  the  diameter  of  one  of 

the  largest  of  the  membranous  expansions  is,  in  its  major  axis,  '0032  inch,  in  its  minor 
axis  -0012  inch ;  entire  length  of  the  tenent  hair,  -0115  inch. 

The  soft  membranous  expansions,  when  not  in  use  by  the  insect,  point  downwards ; 

when  applied  to  a  surface  of  which  it  is  desired  to  take  hold,  then  direction  is  at  once 

changed,  and  their  form  becomes  altered  through  the  flattening  effect  of  the  pressure. 

The  colour  of  these  tenent  hairs  is  at  their  origin  of  a  clear  chestnut-brown,  which 

gradually  passes  into  straw,  and  at  the  broadest  part  is  so  faint  as  to  be  scarcely  percep- 

tible. This  is  worth  remarking,  because  it  serves  as  an  index  to  the  relative  amount 

of  chitinous  impregnation  of  the  different  parts.  It  is  best  seen  when  the  tarsus  lias  been 

made  partially  transparent,  and  will  prove  of  importance  when  the  action  of  the  different 
parts  of  the  tenent  hair  comes  to  be  considered. 

It  will  be  well  now  to  pause  a  little,  and  see  what  has,  up  to  the  present  stage  of  the 

inquiry,  been  ascertained  respecting  the  composition  of  each  tenent  hair  on  the  hand  of 

a  large  Geodephagous  Beetle.  Putting  all  the  observations  together,  it  becomes  clear  that there  are : — 

1.  A  tubular  shaft,  of  a  rounded  form,  which  curves    downwards  very  gently  until 

each  joint  is  provided  with  a  double  hairy  cushion,  extending  beyond  the  extremity  of  the  joint   .  i  but 
in  Broscus 

circular 

figu 

Zabrus,  with  cushions  transversely  striated,  as  in  Harpalus. — Westwood 
« 

dilated 
)  ;   u  first  division,  Feronidea."  *  Four  anterior 

dilated  in  the  males ;"  second  division  (Harpalidea).— Hid, 
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near  its  end,  when  it  suddenly  bends  downwards.  Here  the  actual  cavity  ceases,  and  the 

shaft  assumes  a  mechanical  texture,  such  as  would  be  capable  of  transmitting  minute 

quantities  of  fluid  by  exosmosis ;  its  form  now  becomes  altered  into  that  of  a  broad  thin 

blade,  and  its  direction  again  suddenly  changed  to  a  horizontal  one,  as  it  expands  into 

2.  A  very  thin,  elastic  membranous  expansion,  perfectly  smooth  on  its  under  surface, 

with  faint  radiating  lines  in  its  substance,  capable  of  adjustment  to  a  smooth,  flat,  or 

slightly  undulating  surface,  on  which,  when  pressed,  it  will  take  firm  hold. 

It  became  desirable  to  endeavour  to  ascertain  how  far  the  structure  of  these  append- 

ages, which  I  have  called  tenent  hairs,  agrees  with  that  of  true  hairs,  on  which  some 

valuable  critical  observations  were  made  last  year  by  Br.  Hicks  *.  His  remarks  cannot 

be  improved  upon ;  so  I  quote  them  entire.  He  is  discussing  some  "  peculiar  modifica- 

tions of  true  hairs,"   "  not  processes  of  the  cuticle." 
"It  is  requisite  to  bear  in  mind  the  true  nature  of  the  hair  in  Insects — namely,  that  it 

is  situated  in  a  depression  caused  by  the  absence  of  the  inner  layers  of  the  integument, 

into  which  the  cuticle  is  continued.  In  the  centre  of  this  cuticular  depression  a  small 

elevation  or  papilla  arises,  which  is  the  true  root  of  the  hair,  which  rises  from  it  of 

various  length.  By  means  of  this  arrangement,  the  hair  itself  is  capable  of  some  degree 
of  motion.     The  interior  of  the  root  of  each  hair  is  in  connexion  with  the  internal  parts 

—  • 

of  the  member  on  which  it  is  situated ;  commonly  fibres  run  to  it,  probably  always  in- 
cluding a  branch  of  a  nerve ;  and  this  is  decidedly  the  case  in  those  hairs  situated  near 

the  prominent  parts  and  extremities  of  the  various  members,  as,  for  instance,  the  tips  of 

the  antennae,  the  palpi,  pads  of  tarsi,  &c. ;  and  this  branch  of  the  nerve  does  not  run  into 

the  interior  of  the  hair,  but  only  to  the  inner  aspect  of  the  root,  which  separates  it 

entirely  from  the  interior.  The  difference  between  this  structure  (true  hairs)  and  cuti- 

cular processes  must  be  particularly  borne  in  mind  :  the  latter,  having  no  root,  and  not 

being  situated  in  a  depression,  evidently  only  spring  from  the  surface.  The  spine  must 

also  be  distinctly  separated  from  the  true  hair,  being  a  tapering  process  of  the  whole  in- 
tegument, into  the  interior  of  which  the  contents  of  the  body  can  freely  pass  f." 

With  these  clear  indications  for  a  guide,  it  was  not  difficult  to  ascertain,  by  carefully 

making  very  thin  sections,  that  the  tenent  hairs  agreed  in  their  structure  with  the  cha- 
racters of  true  hairs  as  defined  by  Dr.  Hicks :  sections  of  some  of  the  undoubted  hairs 

on  the  lateral  margins  of  the  tarsal  joints,  obtained  at  the  same  time,  were  found  to 

agree  in  structure.  This  proved  the  correctness  of  Dr.  Hicks's  observations  on  the  struc- 

ture of  true  Insect  hairs ;  and,  at  the  same  time,  it  proved  also  that  tenent  hairs  must  be 
classed  in  the  same  category. 

These  facts  are  illustrated  in  sections  from  Carahns  (fig.  21,  PI.  XLIL). 
*  Trans.  Linn.  Soc.  vol.  xxiii.  part  i.  p.  143. 

t  The  facts  of  the  case  could  not  be  better  put ;  yet  it  must  always  be  borne  in  mind  that  all  organized  structures 

are  formed  out  of  the  same  tissue,  and  that  the  differences  they  present  are  due  solely  to  a  greater  or  less  amouu  ̂  

differentiation  of  that  tissue.  On  the  Cricket's  leg  are  spines  which  show  at  their  bases  of  attachment  the  earliest  in- 

dications of  that  kind  of  differentiation  which  is  characteristic  of  true  hairs.  So  also  the  calcaria,  which  are,  w  e^ 
greatly  developed,  very  moveable,  probably  possess  muscles  and  nerves,  and  in  some  cases  have  a  membranous  sue  e 
like  expansion  at  their  ends— modifications  of  true  hairs :  in  manv  other  insects  thev  are  simply  spinous  contmua  10 of  the  tibia. in  many  other  insects  they  are  simply  spinous 
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A  few  words  will  describe  all  that  need  be  said,  in  the  present  place,  respecting  some 

modifications  of  tenent  hairs  for  sexual  purposes. 

An  example  is  given  from  Arnara  (fig.  22),  to  show  that  there  is  no  essential  dif- 

ference between  these  and  the  large  tenent  hairs  which  have  just  been  described  at 

length,  other  than  as  relates  to  their  size ;  in  their  number,  111  on  each  hand,  the  two 

entirely  agree.  They  are  arranged  thus  :  on  each  side  of  the  first  tarsal  joint,  2G ;  of  the 

second,  26 :  of  the  third,  20.    Greater  diameter  of  the  membranous  expansion  of  a  large 

one,  -002  inch ;  entire  length  of  shaft,  -008  inch. 

The  next  example,  from  the  hand  of  the  male  Carabus  granulatus  (fig.  23),  possesses 

an  especial  interest  from  the  features  which  it  presents,  in  relation  both  to  the  size  and 

to  the  number  of  the  tenent  hairs*.  In  size  they  stand  about  midway  between  large 

and  small;  diameter  of  expanded  part,  which  is  orbicular  in  outline,  '0007  inch;  extreme 

length  of  a  tenent  hair  from  this  beetle,  -0055  inch.  Speaking  of  their  number,  it  may 

be  said  that  they  are  very  numerous ;  I  have  not  yet  counted  them.  They  arise  from 

the  first  three  joints  only  of  the  tarsus.  Towards  the  free  end,  for  half  their  extent,  they 

are  greatly  corrugated,  just  like  stiff  leather,  as  a  strap,  when  much  bent  about,  becomes 

covered  with  transverse  wrinkles.  This  corrugation  is  present  on  all  tenent  hairs  desi  ine
d 

for  sexual  purposes;  observations  on  the  habits  of  the  beetles  possessing  them  satisf
ac- 

torily account  for  the  appearance,  and  prove  that  the  mode  of  its  formation  is  as  
above 

supposed.  When  in  the  live-box,  beetles  having  such  appendages  to  their  
hands  press 

them  firmly  against  the  glass  cover,  and  then,  upon  these  as  fixed  points,  t
he  body  is  con- 

tinually  swayed  ahout  in  every  direction.  And  whoever  has  observed  the  
males  of  the 

large  Carabl  attached  to  their  mates  in  copuld,  by  whom  they  are  dragged  about  
in  stony 

or  gravelly  places,  will  see  that  the  rude  shocks  to  which  these  tenent
  hairs  must  be  con- 

stantly  exposed,  under  such  circumstances,  will  readily  account  f
or  the  corrugations 

described,  on  parts  having  a  leathery  texture. 

Amongst  the  Staphylinidro,  the  "  anterior  tarsi  »  are  «  often
  dilated  in  the  males 

tenent  hairs  for  sexual  purposes  are  often  very  well  developed ;  in  som
e  species  they  are 

very  numerous,  in  others  very  few  in  number.  Where  prese
nt,  they  are  of  a  softer 

texture  than  those  last  named,  so  that  indications  of  corrugatio
n  are  but  very  slight  In 

Oeypus  olens  (fig.  24)  and  Creophilus  maxillosus,  the  t
enent  hairs  form  a  dense  cushion 

on  the  under-surfaee  of  the  four  basal  joints  of  the  anter
ior  tarsi.  Their  free  ends  are 

especially  soft,  so  that  it  is  difficult  to  say  what  should 
 be  considered  their  real  shape. 

When  viewed  in  action,  from  the  closeness  with  which  the
y  are  packed,  they  have  a  ten- 

dency to  assume  a  form  varying  from  orbicular,  even  to  slightly  hcxa
gona  ;  when  dragged 

the  glass  they  become  lengthened  into  oval,  elliptic,  and
  fusiform  shapes.     R.  Beck 

The 

has  noticed  that  the  expansions  shrink  and  almost  disappear  wh
en  these  insects  are  placed 

under  the  influence  of  chloroform  :  this  I  had  not  myself  noti
ced ;  but  the  almost  complete 

disappearance  of  the  expansions  in  dead  specimens  is  sati
sfactorily  accounted  for  by  u. 

On  the  upper  surface  of  the  expansions,  in  the  two  exampl
es  above  named,  there  are  some 

%   « 

Carabidje."     €t  Anterior  tarsi  grea •Wefctwood 

t  Ibid.  vol.  i*  p.  163. 
VOL.  XXIII. 
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Length  of  tenent  hairs,  from,  the  anterior  inferior 

009  inch. 
minute,  scattered,  scale-like  hairs, 

margin  of  a  tarsal  joint  of  Ocypus, 

On  the  hands  of  a  very  small  Staphyline,  I  found  only  ahout  7  or  8,  proportionally  very 

large  tenent  hairs ;  I  think  they  arose  only  from  the  fourth  tarsal  joint.  The  specimen 

was  unfortunately  given  away  before  careful  notes  or  drawings  were  made,  and  I  have  not 

vet  succeeded  in  recovering  it.     It  appeared  worth  record,  however,  to  show  what  inter- 

esting modifications  may  be  looked  for  when  a  complete  examination  of  insects'  tarsi  has been  made 

The  Staphylinida3  are  very  interesting  objects  to  the  microscopist,  in  connexion  with 

points  in  their  minute  structui Nowhere  will  better  examples  of  the  earliest 

modifications  of  hair  to  suit  tenent  purposes  be  found  than  amongst  many  of  the  smaller 

examples  of  the  family.     Some  of  these  are  figured  (figs.  25,  26) Prom  observations  on 

such  of  these  brachelytrous  insects  as  possess  tenent  hairs  in  the  most  rudimentary  deve- 

lopment of  this  special  type  of  structure,  where  they  are  not  connected  with  sexual  pur- 

poses, we  ascertain  that  the  specialization  consists  essentially  in  a  simple  flattening  of  the 

hair  from  above  downwards,  and  an  absence  of  chitinous  ossification  towards  its  extremity. 

The  male  of  Cicindela  campestris  has  cushions  on  its  anterior  tarsi,  the  hairs  compos- 

ing which  well  illustrate  the  above  statement  by  the  slight  degree  of  this  modification 

which  they  present  (fig.  27). 

The  suckers  of  the  male  Dyticus  furnish  a  remarkable  example  of  appendages  lor 
sexual  purposes It  now  became  desirable  to  ascertain  the  exact  structure  of  these. 

All  are  circular  in  their  outline,  and  concavo-convex  in  form  (fig.  33),  the  concavity  being 

which 

the  under  surface ;  the  two  proximal  ones  are  much  larger  than  the  remainder 

rly  alike the  outer  of  the  two  great  ones  is  ■£$  inch  in  diameter ;  these 

two  are  fringed  round  their  outer  margin  with  remarkable  branching  hairs  (fig.  35),  whicn 

when  the  apparatus  is  used  in  the  water,  will  by  preventing  too  close  contact  also  prev 

:  and  if  the  female  struggle 
ent 

There 

the  water  from  insinuating  itself  so  as  to  destroy  the  vacuum  ; 

out  of  water,  by  retaining  liquid  for  some  time  around  the  sucker,  they  will  in  like  mann  3 

under  these  altered  conditions  equally  tend  to  preserve  the  effectual  contact 

no  direct  connexion  between  the  tarsal  joints  and  the  centre  of  the  suckers,  whether 

a  muscular  nature  or  otherwise,  as  has  been  asserted.     The  pedicles  of  the  two    a  -, 

suckers  are  so  short  that  the  latter  appear  to  be  sessile ;  these  latter  pedicles  are  o    ̂ 

densely  membranous  texture,  cutting  like  tendon ;  and  my  present  belief  is  that  tney 
quite  solid,  though  I  have  not  yet  had  time  to  verify  this  supposition 

All  the  sucker
s 

are  supported  in  an  extended  condition  by  rays  of  a  firmer  consistency  than  the  re 
r 

*  "  In  many  species  "  (of  the  Dyticidse)  "  the  basal  joints  of  the  four  anterior  tarsi  are  dilated,  whilst  in  som* 

the  larger  species  the  two  anterior  male  tarsi  have  the  three  basal  joints  enlarged  into  a  broad  and  near  y^ 

shield,  convex  above,  fringed  with  fine  hairs,  and  cushioned  beneath,  or,  rather,  covered  with  a  number  ot  n 

verted  caps  [?cups]  with  several  larger  portions  resembling  suckers,  varying  in  number  and  size  in  the  vanou*.^ 

  This  structure  enables  the  male  to  retain  his  situation  upon  the  back  of  the  female  during  copulation,  ̂  

rugosities  upon  the  thorax  and  elytra  of  the  latter  being  also  similarly  serviceable." — Westwood,  Introd.  vo  .  u  p- 

The  remarkable  increase  of  holding  power  which  is  obtained  by  the  traction  of  these  limbs  to  each  other,  an  , 
acting  conjointly,  to  the  body  of  the  beetle,  does  not  appear  to  have  been  specially  noticed. 
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der  of  the  membranous  expansion.  In  the  function  they  perform,  these  rays  may  be  aptly 

compared  to  the  ribs  of  an  umbrella.  In  the  large  suckers  they  are  rery  strongly 

marked ;  in  the  smaller,  which  are  only  2^0  inch  in  diameter,  they  are  but  faintly  to  be 

traced.  An  interesting  indication  of  bilateral  symmetry  may  be  observed  in  both  the 

great  suckers.  These  are  freely  and  to  a  great  extent  moveable  on  their  very  short 

membranous  pedicles.  The  mode  of  attachment  of  the  small  suckers  to  their  pedicles, 

by  means  of  a  very  narrow  tendinous  cord,  is  also  such  as  to  admit  of  free  motion  (fig.  36). 

It  will  be  seen,  on  reflection,  that  much  power  of  adaptation  to  varying  surfaces  will  thus 

be  gained*.  The  pedicles  of  the  smaller  are  strong,  horny  columns,  -005  inch  in  length  ; 

•0007  inch  in  thickness  at  the  centre ;  they  expand  a  little  towards  either  end,  the  lower 

or  outer  being  the  larger. 

The  pedicles  of  the  small  suckers  were  found  so  closely  to  agree  with  the  desc
ription 

already  quoted  of  the  structure  of  true  insect  hairs,  that  it  is  unnecessary  
to  describe  it 

or  do  more  than  refer  to  the  figures  given  of  it  and  of  the  base  of  one  of  the  fi 

"guard-hairs"  (figs.  37,  38) 

o"1^  & 

that 
There  was  hence  no  resisting  the  remarkable  and  unlooked-for  concl

usion, 

suckers  of  the  male  Dyticus  are  extreme  modifications,  in  one  direction,
  of  true  hairs  for 

holding  purposes— that  therefore  they  must  be  classed  with  all
  modifications  of  bans, 

however  different  in  external  appearance,  for  similar  purposes. 

It  is  curious  to  observe  how  a  truth,  when  once  obtained,  receives  sup
port  from  all  other 

truths  with  which  it  may  be  connected.  It  occurred  to  me  to  exami
ne,  m  connexion  mth 

this  part  of  my  subject,  the  singular  hand  of  the  male  Hydrophilm
  (fig.  10,  PL  XLIII ), 

which  is  entirely  for  sexual  purposes-so  much  so  that  the  insec
t  walks  on  the  end  of  th 

tibia  alone,  and  drags  the  tarsus  after  it.  This  portion  of  t
he  limb  has  the  usual  number 

of  five  joints,  the  last  of  which  is  alone  enlarged  into  the  
form  of  an  irregular  hollow 

shield.  On  the  under  surface  of  this  shield  are  a  few  true  h
airs,  not  spmes,  as  the  papilla 

on  which  they  are  seated  and  the  articulation  at  th
eir  points  of  attachment  to  these 

papillae  distinctly  show.  The  longest  of  these  bans  are 
 proximal ;  they  are  aU  pointed, 

and  appear  loose!  ill-formed,  and,  as  it  were,  togged  backwards  Y
et  this  -^J» 

ably  represents  the  hand  of  Dyt«mt-##  last  the  m
ost  completely  suctorial  organ  of  its 

kind  we  are  acquainted  with.  .        %immmmstmu  +n 

I  now  come  to  mention  briefly  the  subject 
 of  tcnent  bans  spee.ally  subsc.  to 

climbing  or  holding,  as  distinct  from  sexual  purpose
s.    None  ol  these  are  B^* 

most  of °the  appendfges  which  have  been  hitherto  *^ J*  ̂ £££5 in  the  shafts,  generally  very  numerous,  and  horny  almost
  to  tnc  \ery  up, 

membranous  expansion  suddenly  commences.
    The  remarkable  bending  downwards  nea

r 

the  tips  attains  its  maximum  amongst  the  tenent ̂ ^  jS^.8characterUtic 
Clytns  ehngatus,  one  of  the  Ceranibycidse  (fig. 

 41,  PI-  JLLiii-1.  rain 

examplet.    JJter  the  minute  descriptions  whic
h  haye  been  already  giycn  of  se,  cial  fo  ms 

* 

swimming  about  with 

its  hands.  ,     -    .      d  5econa  being  dilated, 

t  "  The  tarsi"  of  the  Longicomes  «  have  the  three  basal  joints  cushioned  bene. th  th
e  fi  ̂ ™*f  ° 

e  third  deenlv  bilobed.  the  fourth  small  and  nodose  and 
 inserted  between  the  lobes  of  the  thud,  and 

and  slender."— West  wood,  Introd 

3K2 
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of  tenent  hairs,  it  will  be  unnecessary  to  do  more  than  state  the  size.  Length  -0056  inch, 

of  subtriangular  expansion  -0006  inch,  breadth  of  ditto  -0004  inch. 

All  the  Longicorn  beetles  which  I  have  examined  have  the  tenent  hairs  composing  their 

tarsal  cushions  formed  like  the  above ;  I  figure  additional  examples  from  Aromia  rnoschata 

(fig.  42)  and  Prionus  coriarkts  (fig.  43). 

On  the  tarsi  of  Cantharis  vesicatoria  (fig.  28,  PI.  XIII.),  and  Mylahris  Cichoria 

(fig.  29,  PI.  XLIL),  a  similar  modification  of  hairs  for  tenent  purposes  is  met  with. 

I  figure  hairs  of  this  kind  from  the  tarsi  of  JPhosphuga  (fig.  44,  PI.  XLIIL),  of  Thnarcha 

(fig.  45),  of  Telephora  (fig.  46),  Coccinella  (fig.  47),  and  Forficula  (fig.  48). 

The  Curculionidae,  it  has  been  already  mentioned,  have  their  tarsi  well  furnished  with 

tenent  hairs  (fig.  49)*. 

In  the  Chrysomelida?,  these  parts  differ  from  the  above  in  no  respect  but  size  (fig.  50). 

An  elegant  form  is  presented  by  the  tenent  hairs  of  some  beetles,  which  have  them  bent 

downwards,  almost  in  a  vertical  direction,  towards  their  bifurcate  tips  (figs.  51,  52).  The 

hairs  on  the  hinder  part  of  these  tarsi  are  simply  bifurcate  and  terete ;  and  the  various 

stages  of  specialization,  from  this  to  the  perfectly  developed  tenent  hairs,  may  all  be 

traced  on  these  appendages  to  a  single  tarsal  joint. 

Niptus  hololeucus  has  a  small  brush  of  tenent  hairs  in  the  neighbourhood  of  the  claws, 

mostly  underneath  (fig.  53).  If  we  imagine  them  to  be  cemented  together,  a  rude  idea  of 

the  Ply's  foot  would  be  the  result. 

In  a  species  of  Haltica  (fig.  54)  the  expansion  of  the  tenent  hairs  has  generally,  for  the 

purpose  of  obtaining  additional  hold,  two  (or  sometimes  three)  minnte  claws.  I  think 

this  may  explain  Leeuwenhoek's  description  of  the  parts  in  the  Weevil  from  apple-blos- 
soms, to  which  allusion  was  made  in  p.  395. 

The  larva  of  Coccinella  presents,  on  the  under  surface  of  its  robust  tibiae  (the  tarsi  are  in  the 

most  rudimentary  condition,  as  single,  very  indistinctly- defined  joints),  a  moderate  number 

of  large  well-marked,  trumpet-shaped  tenent  hairs  (fig.  56).  They  are  most  numerous  on 

the  hind  pair  of  legs,  fewest  on  the  anterior  pair.  The  length  of  the  largest  is  '005  inch ;  of 

the  expansion  -0006  inch ;  width  of  the  latter,  -0004  inch.  About  four  or  five,  and  these 

the  largest,  arise  from  the  rudimentary  tarsus,  on  its  upper  surface,  and  arch  gently  over 

the  unguis ;  those  which  are  seated  near  the  extremity  of  the  joints  have  a  very  peculiar 
abrupt  bend,  at  about  one-third  from  their  extremities.     These  tenent  hairs  are  distinctly 

moveable ;  I  have  repeatedly  watched  them  (especially  the  long  ones  over  the  claw,  m 

which  it  is  most  clearly  to  be  observed)  bend  towards  the  glass  of  the  live-box,  attach 

themselves  by  pressing  their  expansions  upon  the  glass,  remove,  and  again  fix  themselves 

in  the  same  way.  For  a  long  time  I  thought  I  must  have  been  deceiving  myself,  though 

it  is  not  easy  to  see  how  those  which  are  seated  on  the  upper  surface  of  the  limb  can  be 

made  use  of  unless  such  a  power  of  moving  them  be  possessed  by  the  insect.  R.  Beck, 
however,  noticed  similar  facts,  at  a  time  when  I  had  no  idea  that  he  was  working  in  the 

same  direction.  I  am  compelled  to  the  belief  that  a  minute  muscle  is  attached  to  the 

root  of  every  well-developed  tenent  hair,  as  well  as  of  every  ordinary  true  insect-hair,  and 
*  « The  structure  of 

powers."— Westwood,  ] 
than 

rial 
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that  the  fibre  which  can  be  so  readily  demonstrated,  passing  to  the  root  of  each  of  these 

structures  represents  chiefly  muscle  rather  than  nerve. 

Tenent  hairs  are  constantly  liable  to  be  injured  from  extraneous  causes,  especially  in 

insects  of  cursorial  habits.     Wherever  met  with,  they  are  invariably  found  to  be  accom- 

panied by  hairs  arranged  in  series  along  the  margins  of  the  tarsal  joints  to  which  the 

tenent  hairs  are  attached.     From  the  office  they  perform  in  the  economy  of  the  insect, 

these  may  appropriately  be  termed  "  guard-hairs."     I  have  ascertained,  by  direct  obser- 
vation, that  the  male  Carabidee  and  Harpalides,  in  which  they  are  remarkably  stout  and 

strong  (see  figs.  20  to  23,  PI.  XLIL),  walk  upon  the  ends  of  these  guard-hairs ;  the  much- 

worn  condition  in  which  they  are  found  on  Ground-beetles  captured  in  the  usual  way  also 

testiBes  to  the  above  fact.     During  progression,  the  tenent  hairs  touch  but  slightly,  if  at 

all,  the  general  surface  of  the  ground  ;  but  during  the  powerful  excitement  of  the  male  of 

these  beetles  at  the  time  of  coitus,  the  guard-hairs  are  pressed  aside,  and  the  tenent  hairs 

brought  into  close  contact  with  the  surface  of  the  female,  so  as  to  form  a  powerful  appa- 

ratus for  adhesion.     The  habits  of  some  amongst  the  Carabidoe,  of  living  upon  trees,  of 

others,  « amongst  the  branches  of  umbelliferous  and  other  plants  during  the  autumnal 

months,  where  it  is  not  improbable  that  they  ascend  for  the  purpose  of  feeding  upon  the 

ripe  seed*,"  point  perhaps  to  the  possession  of  tenent  hairs  by  both   sexes  amongst 
beetles  having  these  habits. 

Even  climbing  insects,  as  distinguished  from  the  ground-loving  beetles,  h
ave  the  guard- 

hairs  well  developed,  though  on  a  slighter  type  of  structure;  and  the
  marginal  hairs 

without  expansions  on  the  flaps  of  the  Ply's  foot  are  a  still  more  deli
cate  form  of  guard- 

hairs.  It  is  these  latter,  which  are  far  more  readily  visible  than  
the  tenent  hairs  on 

the  Ply's  foot,  which  have,  I  suspect,  led  to  some  errors  of  the  ear
lier  observers  of  this 

structure ;  they  are  fine,  sharp,  slightly  bent  downwards  towards  t
heir  points,  and  might 

very  readily  be  taken  for  minute  hooks. 

Notwithstanding  the  protection  afforded  by  the  guard-hair
s,  the  delicate  organs  which 

they  enclose  are  in  some  insects  never  to  be  found  perfect.    This  is  t
he  case  with 

P 
(fig.  57);  and  I  have  found  a  specimen  of  Ocypus  in 

 which  th 

equally  injured  (fig.  24,  i.) ;  in  Earpah*  I  have  less  ofte
n  met  with  this  condition  of  the 

organs. 

I  figure  the  tarsi  of  various  Insects,  of  a  Fodura,  and  o
f  Acari,  in  which  tenent  hairs 

are  present  in  small  number,  varying  from  one  to  five ;  it  w
ill  be  seen  how  generally,  ,n 

these  eases,  they  are  situated  above  the  single,  double,  or  triple  claw. 

The  remarkable  scale-like  organs  on  the  anterior  and
  middle  pairs  of  legs ;  and  round  the 

body  of  Chehjmorpha  testudinarm  are  examples  of  ano
ther  modification  so  far  as  is  yet 

known,  unique)  of  tenent  hairs.  In  addition  to  these,
  there  is  presen  at  the  end  of  each 

distal  tarsal  joint,  arching  over  the  ungues,  a  pair 
 of  tenent  hairs,  like  those  mentioned 

*&  the  last  paragraph  (fis?.  64).  m  i     „ 

By  favour  of  my  friend  G.  Hodge,  I  am  enabled  to  pre
sent  a  figure  of  some  W»*>8« 

to  the  legs  of  a  marine  Acaru*  (fig.  68)  taken  in  dee
p  water  off  Seaham  harbour,  and 

*  Westwood,  loc.  cit.,  passim 
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which  is  as  yet  undescribed.  The  specimens  have  got  a  little  spoilt  by  the  medium  in 

which  they  are  mounted,  but  they  still  show  a  pair  of  organs  beneath  some  of  the  finely 

pectinate  much  bent  ungues,  which  represent  either  a  pair  of  tenent  hairs  or  a  rudi- 

mentary imlvillus.  This  can  hardly  be  determined  without  further  specimens,  in  better 

condition ;  but  in  any  light  the  structure  is  interesting  as  being  unique,  so  far  as  I  am 

at  present  aware,  amongst  marine  Articulata. 

Tenent  hairs  are  so  usually  present  in  some  modification  or  other,  that  it  is  really 

difficult  to  name  a  beetle  which  has  not  some  form  of  them ;  the  only  one  I  yet  know, 

that  seems  to  me  really  to  possess  nothing  of  the  kind,  is  a  species  of  Helops,  which  lives 

on  sandy  heaths ;  I  suppose  the  dense  cushion  of  hairs  on  the  tarsi  here  to  be  for  the 

protection,  simply,  of  the  joints  to  which  they  are  attached.  I  have  detected  them  on  the 

tarsal  joints  of  species  of  Ephydra,  and  on  the  first  basal  tarsal  joint  of  the  Drone  of  the 

Hive-bee.  A  very  rudimentary  form  of  tenent  hairs  is  present  on  the  under  surface  of  some 

of  the  Tree-bugs  (Pentatomidse),  which  have,  in  addition,  a  large  deeply  cleft  organ  at 

the  extremity  of  the  tarsus,  which  appears  to  be  a  true  sucker,  and  will  be  afterwards 
described. 

To  return  now  to  our  first  subject,  the  Fly's  foot. 
I  do  not  see  that  it  is  necessary  to  add  much  to  the  observations  which  have  been  already 

made,  or  which  will  have  suggested  themselves,  on  the  action  of  the  parts  of  which  it  is 

composed. 

"When  a  Fly  is  not  making  use  of  its  pulvilli,  as  on  a  surface  sufficiently  rough  to  afford 
it  foot-hold  with  its  claws  alone,  these  only  are  made  use  of, — remembering  of  course  what 

has  been  already  said  on  the  greatly  increased  hold  gained  by  parts  mutually  opposed 

drawing  towards  each  other.  When  walking  on  such  a  surface,  the  foot  represents  that 
of  a  Coleopterous  insect  without  any  tenent  appendages. 

On  a  smooth  surface,  perpendicular  or  horizontal,  the  pulvilli  are  brought  down,  and 

the  tenent  hairs  applied  to  such  surface :  a  slight  push  forwards  of  these,  succeeded  by  a 

gentle  draw  backwards,  at  each  application,  removes  the  air  between  their  soft,  elastic 

expansions  and  then  plane  of  motion,  and  thus  a  firm  hold  is  gained.  Access  of  air  is 

prevented  by  the  minute  quantity  of  moisture  which  exudes  from  the  expanded  tips  of  the 

tenent  appendages;  and  thus  a  vacuum  is  formed,  on  the  same  principle  as  in  the 

"Atmosperic  Hat-peg,"  the   "Plate-holder"    of  the  Photographer,  or  the  " Artificial 

3 

Gums  "  of  the  Dentist.  When  the  Ply  wishes  to  move  a  leg  from  its  place  of  attachment, 
the  claws  are  brought  down  and  pressed  against  the  surface ;  from  their  position  they 

raise  the  hinder  part  of  the  pulvillus,  where  the  tenent  hairs  are  least  developed,  first, 

and  so  on  forwards.  If  the  claws  were  attached  to  the  fifth  joint,  as  it  has  been  supposed, 

they  could  not  act  equally  well  in  the  way  I  have  mentioned ;  and  I  think  a  fly  when 
once  stuck  fast,  if  it  had  no  claws,  might  remain  so  * 

This  introduces  the  curious  question,  "  What  is  the  pulvillus  of  a  Ply  ? 
J> 

The  analog}" 

between  this  part  and  the  bilobed  joints  of  some  of  the  beetles  has  been  noticed  by  previous 

observers  f ;  it  will  readily  suggest  itself  on  a  reference  to  the  figures  given  in  illustration 
of  the  present  paper. 

*  See  also  Tyrrell  and  Lister,  loc.  cit. 
t  Westwood ;  Inman ;  passim 
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But  there  is  a  yet  closer  relationship — a  true  homology. 

The  lobe&pulvillus  of  a  Ply  is  the  homologue  of  a  tarsal  joint ;  it  is  a  sixth  tarsal  joint, 

which  for  special  purposes  remains  membranous,  unimpregnated  with  chitine.  This  joint 

is  attached  to  the  fifth  tarsal  joint  at  an  obtuse  angle,  and  then,  at  some  part  of  its 

length  (it  may  he  a  third  or  one-half),  it  is  bent  upon  itself,  so  as  to  bring  the  tenent 

hairs,  with  which  this  part  is  covered,  into  a  proper  position  for  their  taking  hold  of  a 

surface  when  the  insect  is  in  motion  or  at  rest. 

The  ungues  are  always  attached  to  the  last  joint  of  an  insect's  tarsus.  They  are  not 

attached  to  the  fifth  tarsal  joint  of  a  Dipterous  insect  (see  PL  XLI.  figs.  1,  10,  1(5,  19) ; 

neither  are  they  attached  to  the  fifth  tarsal  joint  of  a  Hymenopterous  insect,  but  to  the 

terminal  sucker,  which,  again,  in  this  great  Order,  is  a  sixth  tarsal  joint,  membranous, 

flexible,  elastic  in  the  highest  decree,  retractile  to  almost  its  fullest  extent  wit  bin  the  fifth 'b"vov  "~o 

tarsal  joint— a  joint  modified  to  an  extraordinary  degree  for  special  purposes  I 

I  have  not  had  time  to  look  much  about  for  examples  amongst  other  Insects  in  support 

of  these  views;  but  the  pkmtula  of  Lucanus,  with  its  pair  of  minute  claws,  at  once 

occurred  as  a  case  strictly  in  point. 

The  ungues  are  hairs  modified  for  special  purposes  *.  They  have  the  structure  o
f  true 

hairs.  The  sustentacula  of  Epeira,  the  analogous  structures  on  the  entile  under  s
urface 

of  the  last  tarsal  joints  in  Pholeus  (fig.  69),  the  condition  of  the  parts  in  the  hi
nd  hmbs 

of  Notonecta  in  both  its  mature  and  earlier  condition,  as  well  as  in  Sarcoptes,  Psoro
ptes, 

and  some  other  Acari  (figs.  70-72),  all  contribute  to  the  proof  of  this  fact. 

I  believe  the  fluid  emitted  to  be  neither  more  nor  less  than  the  ordinary  s
udor.  It  is 

admitted  that  it  has  two  components,  the  one  of  which  is  watery  and 
 evaporates  imme- 

diately, the  other  is  greasy  and  remainsf.  Perspiration  from  the  tip  of  a  finger,  press
ed 

on  clean  glass,  behaves  in  precisely  a  similar  way ;  and  the  marks  bear  much  resem- 

blance, under  the  microscope  (allowing  for  the  great  difference  in  size  between 
 the  two), 

to  the  corresponding  marks  left  by  a  Ply  in  walking  over  glass.  K
itrate  of  silver  in 

weak  solution,  I  do  not  doubt,  though  I  have  had  no  time  for  trying  it 
 with  the  requisite 

degree  of  care,  would  probably  equally  prove  the  presence  of  a  chloride  
in  each :  m  human 

perspiration  we  know  this  to  be  chloride  of  sodium ;  and,  reasoning  from  strict  analogy,  it 

is  not  likely  to  be  any  other  salt  in  an  Insect.  The  slight  degree  of  viscidit
y  possessed  by 

weak  animal  fluids,  as  saliva  and  sudor,  would  satisfactorily  account  f
or  another  set  ol  the 

phenomena  presented  by  the  fluid  from  a  Ply's  foot.  The  incre
ased  amount  of  secretion, 

on  exertion,  in  both  cases,  hardly  requires  to  be  pointed  out. 

That  the  pressure  of  the  atmosphere  is  the  main  agent  by  wli
ich  a  Ply  is  enabled  to 

adhere  to  perfectly  smooth  surfaces  cannot,  I  conceive,  after  all  th
at  has  been  said,  be 

doubted.  Careful  experiments  on  the  weights  of  numerous  Flies,  com
pared  with  the  area 

of  their  pulvilli,  both  of  the  membranous  portions  and  of  the  su
rface  covered  by  tke 

organs  of  holding,  show  the  foDowing  curious  facts.  That  atmo
spheric  pressure  if  the 

area  of  the  flaps  be  alone  considered,  is  equal  to  just  one  half  the  wei
ght  of  a  Fly.  1± 

the  area  covered  by  the  tenent  hairs  be  added,  an  increase  of  pre
ssure  is  gamed,  equal 

to  about  one-fourth  the  weight  of  a  Ply.    This  still  leaves  one-f
ourth  to  be  accounted  for 

This  was  perceived  by  Inman,  and  has  no  doubt  been
  noticed  by  other  observers  as  well. 

Blaekwall,  Hepworth,  &c. 
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by  slight  viscidity  of  the  fluid,  by  the  action  I  have  so  often  alluded  to,  which  may 
 he  called 

grasping,"  by  molecular  attraction,  and,  doubtless,  by  other  agents  still  more  sub
tle, 

with  which  we  have  at  present  scarcely  any  acquaintance. 

The  Orders  of  Insects  have,  for  the  most  part,  each  their  own  type  of  foot.  Thus  there 

is  the  Coleopterous  type,  the  Hymenopterous  type,  the  Dipterous  type,  the  Homopte- 

rous  type,  &c.  &c. :  and  these  types  are  very  distinctive,  so  that  in  critical  instances  they 

will  sometimes  serve  at  once  to  show  to  which  Order  an  Insect  should  be  referred.  Thus, 

amongst  all  the  Diptera,  I  have  as  yet  met  with  but  one  subdivision  which  presents  an 

exception  to  the  structure  already  described  and  figured.  This  exception  is  furnished  by 

the  Tipulidce,  which  have  the  Hymenopterous  foot.  With  hardly  an  exception,  then,  I 

believe  the  form  of  foot  described  will  be  found  universal  amongst  the  Diptera,  and  will 

be  found  amongst  the  members  of  this  Order  alone.     One  exception  I  thought  I  had  met b 

with,  really  goes  to  prove  the  universality  of  the  rule. 

It  occurs  in  an  example  of  the  aberrant  family  Hippoboscidce ;  the  species  I  have  not 

yet  determined.  Here  at  first  sight  there  appeared  to  be  no  pulvilli  at  all  at  the  end  of 

the  tarsi  (the  typical  Coleopterous  foot).  But  more  careful  examination  revealed  two 

minute  rudiments  of  a  pulvillus.  And  the  true  state  of  the  parts  proved  to  be,  that  the 

sixth  tarsal  joint  was  present,  but  in  a  most  rudimentary  condition,  the  part  for  holding 

being  cleft  in  twain ;  these  parts,  membranous  in  their  texture,  apparently  removed  quite 

away  from  each  other,  and  soldered  to  the  under  surface  of  the  fifth  joint,  near  the  roots 

of  the  ungues :  these  claws,  which  are  largely  developed  and  very  powerful,  appear  here 

to  be  articulated  unmistakeably  to  the  fifth  joint :  the  structure  of  the  cleft  rudimentary 

pulvillus  at  first  sight  presents  nothing  unusual  in  appearance ;  but  more  careful  examina- 

tion shows  that  the  hairs  on  its  under  surface  are  pointed,  and  apparently  not  soft  a 

their  tips,  and  have  no  membranous  expansions  (fig.  18,  PL  XLL).  In  another  species, 

belonging  to  the  same  family,  the  pulvillus  is  present,  very  thin,  narrow,  and  deep  } 

cleft,  with  minute  tenent  hairs  of  the  Dipterous  type :  that  the  ungues  have  no  connexion 
with  the  fifth  tarsal  joint  is  admirably  shown  by  this  specimen  (fig.  19). 

A  foot  of  a  Sargus  in  my  possession  is  interesting  in  more  than  one  respect  (ng.      » 

PL  XLL).    Thepulvillus  is  trilobate ;  the  central  lobe  the  largest  and  subtriangular,  with 

the  base  distal ;  the  lateral  lobes  are  also  subtriangular,  but  with  their  bases  proxmia  L 

Prom  the  central  lobe  arises  a  comparatively  small  number  of  tenent  hairs,  which  are  muc 

larger  than  those  on  the  lateral  lobes ;  they  are,  in  fact,  the  largest  and  strongest  I  have  as 

yet  met  with  on  any  Dipterous  foot.     Prom  the  base  of  the  fifth  tarsal  joint  arise  11  long, 

overarching  setae  (guard-hairs),  which  bend  downwards  towards  their  points.     The  cafl 

have  scales  at  their  bases,  and  are  sharply  pointed  and  abruptly  curved  towards 
free  end  like  Chamois-horns. 

The  only  example  which  has  occurred  to  me  of  a  foot  formed  on  the  Dipterous  yp 

not  belonging  to  that  natural  order,  was  in  an  Acarus,  of  undetermined  species, 

which  I  believe  to  be  a  Zeptus  or  Trombidium.     This  had  an  uncleft  pulvillus*  m 

Dipterous-like  tenent  hairs ;  the  robust  ungues  were  furnished  with  several  long  tac 

hairs  on  their  under  surface,  as  occurs  on  the  same  part  in  many  of  the  Hymenop 
(fig.  73,  PI.  XLIIL). 

e 
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It  may  be  desirable  to  add  a  few  words  on  the  best  plan  of  conducting  observations 

on  these  parts.  Their  action  should  be  studied  in  living  insects  under  the  influence  of 

chloroform,  careful  notes  being  taken  of  anything  which  may  appear  noteworthy,  and 

accurate  drawings  prepared  from  the  life  as  well.  It  is  of  the  greatest  advantage  to  pre- 

serve  carefully  all  the  parts  that  are  examined ;  for  this  purpose  Deane's  hum  Hum  or 
glycerine  jelly  suits  exceedingly  well ;  some  of  the  very  delicate  preparations,  however, 

can  only  be  kept  satisfactorily  in  a  solution  of  chloride  of  zinc.  The  old  plan  of  soaking 

in  caustic  potash,  crushing,  washing,  putting  into  spirits  of  wine,  (or  pressing  and  drying 

first,  and)  then  into  turpentine,  and  lastly  into  Canada  balsam,  is  perfectly  useless,  except 

in  rare  instances  where  points  connected  with  the  structure  of  the  integument  have  to  be 

made  out.  Of  course  the  parts  should  be  viewed  from  above,  from  below,  and  in  profile, 

in  order  to  gain  exact  ideas  of  their  relations.  The  binocular  microscope,  however,  promises 

to  diminish  vastly  the  difficulties  which  had  until  quite  recently  to  be  encountered,  as 

by  its  use  the  parts  may  be  clearly  viewed,  just  as  they  are,  without  preparation  of  any 
kind. 

EXPLANATION  OP  THE  PLATES. 

Plate  XLI. 

DIPTERA. 

The  figures  represent  the  feet  of  different  flies  as  named  :-o  indicates  the  view  of  the  parts  on 
 their 

under  surface ;  b,  the  same  on  their  upper  surface;  c,  profile  view.  -  The  foot  represented  is  alwa
ys  that 

of  the  anterior  leg,  on  the  left  side,  unless  it  is  otherwise  distinctly  stated ;  the  sex  of  the  ins
ect,  when 

certainly  observed  or  known,  is  also  mentioned.  R  is  used  for  a  leg  of  the  proper  right  side;  L,  of  t
he 

proper  left  side :  1,  2,  3,  for  the  anterior,  middle,  and  hind  legs  respectively. 
Fi *g- 1.  Blow-fly  (Musca  vomitoria),  $ 

Fig.    2.  House-fly  {M.  domestical),  $  : 
Fig.    3.  Baker- fly  (Sarcophaga) :  L  3. 
Fig.    4.  Drone-fly  (Eristalis  tenax). 
Fig.    5.  Asilus  crabroniformis,  $  :  L  3 
Fig.    6.  Gad-fly  {Tabanus  bovinus),  $. 
Fig.    7«  Rhagio  scolopaceus. 
Fig.    8.  Echinomyia  grossa. 
Fig.    9.  Volucella  plumata. 
Fig.  lo.  Scatophaga  ster cor aria,  2,. 
Fig.  11.  Syrphus  balteattts,  $. 
Fig.  12.  Sargns  cuprariits,  $. 
Fig.  13.  Bibio  Marci,  2. 
Fig.  14.  Borborus  eguinus. 
Fig.  15.  Piophila  casei. 
Fig.  16.  Ephydra  riparia. 
Fig.  17.  Midge  (Psychoda). 
Fig.  18.  Sheep-tick. 
Fig.  19.  Hippobocide  fly. 

VOL.  XXIII. 
3 
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Plate  XLII. 

COLEOPTERA. 

These  figures  represent  feet  or  their  appendages,  in  whole  or  in  part,  from  different  beetles ;  similar 
letters  are  affixed  to  the  parts  as  on  the  preceding  plate. 

Fig.  20.  Pterostichus  niger,  6  :  a',  view  of  some  of  the  appendages  («  vesicles  ")  more  magnified ;  a",  one 
of  these  still  more  enlarged  ;    anr,  extremity  of  one,  flattened  by  pressure  against  the  glass ; 
e,  section,  lengthwise,  of  joint. 

enlarged. 

f9  transverse  section  of  a  tarsal  joint;  f 

Fig.  22.  Amara  communis,  6  :  e",  one  of  the  appendages  (tenent  hairs),  in  profile:    additional   letters  as with  fig.  20. 

Fig.  2.3.  Carabus  granulatus,  8  :  tenent  hairs  projecting  from  the  third  basal  tarsal  joint,  at  its  anterior  edge. 
Fig.  24.  Ocypus  olens:  e,  section  lengthwise;   i,  portion  of  tarsus  of  another  specimen,  showing  injury to  the  tenent  hairs. 

Fig.  25.  Small  Staphyline  beetle:  hand. 

Fig.  26.  Another   small   Staphyline  {Tachyporus  hypnorum).      This    has   proportionately  large  tenent 
hairs  on  the  hands;  on  the  middle  and  hind  legs  these  appendages  are  much  smaller;  a  few 
bifurcate  hairs  are  present  with  the  latter,  at  the  distal  extremity  of  the  third  tarsal  joint 

7.  Cicindela  campestris,  8  :  two  of  the  tenent  hairs  from  the  hand. 

Fig.  28.  Cantharis  vesicatoria :  tenent  and  guard  hairs  at  the  margin  of  one  of  the  tarsal  joints. 
Fig.  29.  Mylabris  cichoria: :  tarsal  hair,  in  two  aspects. 
Fig.  30.  Byrrhus  fasciatus. 

Fig.  31.  An  Elateride  (Lacon  murinus). 
Fig.  32.  Cychramus  fungicola  :  hand  (L  1). 
Fig.  S3.  Dyticus  marginalise  dilated  portion  of  hand  (L  1). 

{3) 

Fiff.  34. Si :  sucker,  in  two  aspects,  from  tarsus  of  middle  leg  (L  2). 
g'  S5'  »  '•  part  of  a  large  sucker,  from  below. 

F|g"  36'  »  ••  a  small  sucker,  in  profile  and  full  face. 
37 

»  :  section  through  one  of  the  small  suckers,  at  its  root. 

,g*  38#  »  :  section  through  a  guard-hair,  at  the  same  part. 
Fig.  39.  Small  water-beetle  [Exoletus  hamorrhoidalis) :  tarsus  of  L  1:  of  tf .  This  supplies  a  most  in- 

teresting transition-link  between  the  suckers  of  the  Great  Dyticus  and  such  tenent  hairs  as occur  on  the  Harpalide  beetles,  &c. 

Fig.  40.  Hyd 

Plate  XLIII. 

A  (continued),  wil 

w  & — -j.   --»"■  ^.»^w«w,    u  .    utiaus  m  ij    i, 

Fig.  41.  Clytus  elongatus  :  tenent  hairs  projecting  from  the  third  tarsal  joint  of  one  of  the  legs rig.  42.  Musk  beetle  (Aromia  moschata )  :   tenent  hair  in  two  positions. rig.  43.  Prionus  coriarius. 
Fig.  44.  Car 
Fig.  45. 

Fig.  46. 

legs. 

(Ti 
S.  Soldier-beetle  (Telephorus  rusticm) :  group  of  tenent  hairs  from  an  anterior  tarsus. 7.  Lady-bird  (Coccinella  7-punctata) :  tarsus  nf  T.  i  •  n"  Jt  (o„.„t  k,;m  ™rt-0  »nUrcrt 

Fig.  47 

Fig.  48.  Earwig  (Forfi °    — .  — «. »» .6  VA'<s/ytiucu  uurtcuiaria). 

Flg.  49.  A  Curculionide  {Hylobius  abietis) :    k,  the  appearance  presented  by  the  soft  globular  ends  of  tenent hairs  on  another  Piir^iil^r,;.^  ~.i   .  ,  . 
hairs  on  another  Curculionide,  when  not  pressed  upon  the  glass. 
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Fig.  50.  A  Chrysomelide  (Phcedon  clavicornis) . 

Fig.  51.  ACassidide  {Omoplata  normalis)  :  bifid  tenent  and  ordinary  hairs  from  one  of  the  tarsal  joints. 
Fig.  52.  Donacia  bidens. 

Fig.  53.  Nijjtus  hololeucus. 

Fig.  54.  A  Halticide  beetle:  tenent  hairs  on  enlarged  joint  of  hind  tarsus.   These  hairs  have  in  some  cases 
two,  in  others  three,  minute  claw-like  appendages  at  their  extremity,  in  addition  to  the  expanded 
membrane. 

Biscuit- weevil  (Anobium  paniceum). 

Larva  of  Coccinella  :  portion  of  hind  leg.     The  tenent  hairs  are  most  developed  on  the  hind  legs 
of  these  larvae,  not  so  much  on  the  middle,  and  least  on  the  anterior  legs. 

Fig.  55 

Fig.  56 

Fig.  57.  Burying-beetle  (Necrophorus) :  fore  tarsus. 
Fig.  58 

Fig.  59 
Harpaiide,  3  :  injured  tenent  hairs. 

of 

Fig.  60.  Scale-insect  {Coccus}). 
Fig.  61.  Aphide  insect  taken  from  a  Cactus. 
Fig.  62 Acaride  larva  of  a  Coccus  from  currant-bush. 

Fig.  63.   Tetrarynchus  telarius. 

Fig.  64.  Maple-leaf  insect  [Chelymorpha  testudinaria). 
Fig.  65. Coccus  from  orange  :  tenent  hairs  on  leg:  of  larva. 

Fig.  66.  Acaride  from  a  small  beetle :  part  of  the  leg. 

Fig.  67*  Podura  plumbea. 

Fig.  68.  Pachygnatha,  sp.  nov. :  part  of  a  leg. 

Fig.  69.  Pholcus  phalangioides  :  portion  of  tarsus  of  L  3. 

Fig.  70.  Sarcoptes  scabiei,  fore  and  hind  leg  of. 
Fig.  71.  Psoroptes  equi,  „ 

Fig.  72.  Acarus  from  Sand-wasp  {Xylocopa),  fore  and  hind  leg  of. 

Fig.  73.  Acarus,  small  red,  found  on  dried  cow-dung:  foot  in  two  different  positions 





TilANS.     INN  Soc  Vb:    X  XI II  1 AB .  42 

Tuflen  West, ad. nat    -Let  sculp. 

Vfes         .p 





PART  III.— 1862.    . 

XXVI.  Note  on  the  Structure  of  the  Anther.    By  Daniel  Oliver,  Esq.,  F.L.S.,  Pro- 

fessor of  Botany  in  University  College,  London   P'*'g('  '-*'* 

XXVII.  Notes  on  the  Thysanura. — Part  I.  Smynthurilve.     By  John  Lubbock,  Esq., 
F.B.S.,  F.L.S.,  8rc   429 

XXVIII.   On  the  Geographical  Relations  of  the  Coleoptera  of  Old  Calabar,     fly  Andrew 
Murray,  Esq.,  F.L.S.,  Assist.  Sec.  B.  Hort.  Soc. 

.  449 

.  Note  on  Hamamelis  and  Loropetalum ;  with  a  Description  of  a  new  Aniso- 
phyllea  from  Malacca.     By  Daniel  Oliver,  Esq.,  F.L.S.   457 

On  African  Anonacese.     By  George  Bentham,  Esq.,  Pres.  L.S.    .     .     .     .  463 

.   On  Prolification  in  Flowers,  and  especially  on  that  kind  termed  Axillai~y  Pro- 
lification.    By  Maxwell  T.  Masters,  Esq.,  F.L.S. ,  Lecturer  on  Botany  at  St. 

George 's  Hospital   481 

.   Contributions  to  am-  Insect  Fauna  of  the  Amazon   Valley.     Lepidoptera  : 

Heliconed^e.     By  Henry  Walter  Bates,  Esq.     Communicated  by  the  Secre- tary 495 

XXXIII.  Observations  on  the  Gonidia  and  Confervoid  Filaments  of  Mosses,  and  on  the 

relation  of  their  Gonidia  to  those  of  Lichens  and  of 'certain  freshwater  Algce.     By 
J.  Braxton  Hicks,  M.D.  Lond.,  F.B.S.  &f  L.S   567 

XXXIV.  Notes  on  the  Thysanura.— Part  II.    By  John  Lubbock,  Esq.,  F.B.S.,  F.L.S., F.  G.S 

589 

XXXV.   On  the  Specific  Identity  of  the  described  Forms  of  Tanalia.     By  Henry  F 

Blanford,  Esq.    Communicated  by  Dr.  Joseph  Hooker,  F.B.S. ,  F.L.S.,  #•< 





423 

.  Note  on  the  Structure  of  the  Anther. 

By  Daniel  Oliver,  F.L.S.,  Professor  of  Botcmy  in  University  College,  London 

Read  November  7th,  1861. 

GERANIUM  growing  in  my  garden,  apparently  the  Common  Meadow  Crane's-bill 
((?.  pratense),  has  borne  during  the  past  autumn  very  numerous  abnormal  flowers. 

Many  of  these  exhibited  the  stamens  in  various  degrees  of  retrogression,  from  tolerably 

perfect,  anther-bearing,  to  petaloid  and  anantherous  forms.  I  examined  some  of  the 

flowers  while  they  were  fresh,  and  sketched  a  curious  form  of  anther  which  they  pre- 
sented,  but  did  not  until  late  in  the  season  (September)  undertake  a  more  complet< 

examination  of  a  larger  series ;  and  then,  unfortunately,  the  remaining  ones  were  withered 

and  decaying.  However,  I  was  still  able  to  make  several  drawings,  exhibiting  different 

stages  in  the  development  of  polliniferous  lobes,  and  I  now  have  the  honour  to  lay  some 

of  these  before  the  Society.  I  am  induced  to  this  because  these  imperfect  anthers  seem 

to  me  to  afford  some  additional  evidence  upon  an  obscure  point  in  the  morphology  of  the 

staminal  leaf,  especially  interesting,  being  derived  from  an  order  seldom  presenting  gra- 
duated series  between  the  floral  whorls,  and  also  one  in  which  the  anthers  are,  normally, 

versatile*. 

I  am  not  aware  that  any  clear  view  has  been  as  yet  generally  accepted  as  to  the  mor- 

phological import  of  the  sutures  or  lines  of  dehiscence  of  the  anther-cells.  I  may  be 

wrong  in  supposing  the  matter  to  be  yet  imperfectly  understood ;  but,  at  any  rate,  the 

explanation  of  the  structure  of  the  anther,  as  given  in  the  text-books  on  morphology 

which  I  have  seen,  appears  to  me  to  be  unsatisfactory,  and  I  do  not  recollect  to  have  met 

with  any  evidence  bearing  upon  the  point  derived  from  t eratological  facts,  further  than 

that  furnished  by  H.  v.  Mohl  in  his  important  essay,  "  Beobachtungen  iiber  die  Urn- 

wandlung  von  Antheren  in  Carpelle"t,  published  in  1836;  and  by  Neumann,  "Ueber 

Anthers  anticse  und  posticse,  und  deren  Uebergange  in  einander "  t .  M.  Gris,  in 

c  Annales  des  Sciences'§,  describes  and  figures  imperfect  stamens  from  the  "  Bose  verte" 

which  correspond  very  nearly  indeed  with  those  which  I  found  in  the  Geranium ;  but 

he  does  not  enter  upon  the  question  of  their  morphological  bearing  further  than  merely 

to  point  out  the  confirmation  which  they  afford  to  the  opinion  entertained  by  botanists, 

(Linn.  Trans,  xxiii.  359) 

orders  in  which  median  prolification  has  been  observed.     In  many  of  the  flowers  of  this  Geranium  the  axis  wa
s  pro bearing 

The  abnormal 

formed 

Vermisch.  Schrift.  p.  28,  and  tab.  i. ;  also  a  translation  in  Ann.  Sc.  Na
t. 

ser.  2.  viii.  p.  50. 
: § 

xxiii 3 
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that  the  anther  results  from  a  metamorphosis  of  the  lamina  of  the  leaf*.  Prom  the 
examination  of  a  transverse  section  of  the  form  of  anther  generally  prevailing  in  flower- 

ing plants,  in  its  young  state  and  prior  to  the  absorption  of  the  vertical  septa  which  pass 

from  the  connective  through  each  lobe,  thus  rendering  it  four-celled,  it  may  reasonably 
be  supposed  that  the  margins  of  these  septa,  answering  to  the  longitudinal  sutures  and 

lines  of  dehiscence  of  the  anther,  correspond  likewise  with  the  margins  of  the  lamina  of 

the  stamen-leaf — the  septa,  however,  being  plates  of  untransformed  tissue  of  uncertain 
homology.  The  opinion  that  the  sutures  of  the  anther  correspond  to  the  margins  of  the 

leaf,  and  that  the  pollen- cavities,  separated  by  the  septa  of  unchanged  tissue,  originate 
in  its  parenchyma,  was  advanced,  according  to  Von  Mohl,  by  Cassinif ;  and  the  same  view 
has  been  maintained  by   Roeper|,   Schlechtendal§,   Grisebach,   and  others.      Among 

botanists  holding  this  opinion,  who  have  recently  expressed  themselves  definitely  upon 

the  subject,  I  find  Prof.  Grisebach,  in  his  "Grundriss  d.  syst.  Botanik"||,  says,  "The 
layers  of  the  anther  in  which  the  pollen  is  formed  answer  to  the  four  parenchym-layers 
of  a  leaf,  in  which  the  midrib  and  the  vascular  bundles  correspond,  in  respect  to  their 
situation,  to  the  parenchymatous  septa  in  the  anther  between  the  pollen-originating 

layers."  Dr.  Asa  Gray,  in  his  «  Introduction  to  Botany '  (1858)^",  says,  "  A  transverse 
section  of  the  forming  anther  shows  four  places  in  which  the  transformation  of  the 
parenchyma  into  pollen  commences,  which  answer  to  the  centre  of  the  four  divisions  of 

the  parenchyma  of  a  leaf,— viz.,  the  two  sides  of  the  blade,  distinguished  into  its  upper 
and  lower  stratum.  So  that  the  anther  is  primarily  and  typically  four-celled,— each  lobe 
being  divided  by  a  portion  of  untransformed  tissue,  stretching  from  the  connective  to  the 

opposite  side,  which  corresponds  to  the  margin  of  the  leaf  and  the  line  of  dehiscence." 
And  further,  "  Viewed  morphologically,  therefore,  the  filament  answers  to  the  petiole  of 
a  leaf,  the  anther  to  the  blade ;  the  connective  represents  the  midrib,  the  lobes  or  cells  of 
the  anther  represent  the  two  symmetrical  halves  of  the  blade,  and  the  line  of  dehiscence 

is  normally  along  the  margins  of  the  transformed  leaf."  Dr.  Lindley,  in  '  Introduction 

to  Botany**,'  says,  "The  line  of  dehiscence  in  ordinary  circumstances  is  the  margin  of 
the  modified  leaf."  Neumann,  in  the  paper  before  referred  to,  upon  anticous  and  pos- 

ticus anthers,  expresses  the  opinion  very  decidedly  that  the  anterior  and  posterior 
cells  of  each  anther-lobe  correspond  to  opposed  strata  of  the  metamorphosed  leaf,  and 
that  the  suture  answers  to  its  margin.  Somewhat  different  from  the  foregoing  is  the 
theory  of  Bischoff ft.  He  maintained  that  the  suture  of  the  anther  does  not  correspond 

to  the  leaf-margin ;  that  the  loculaments  develope  upon  its  superior  surface,  within  the 

ays,    referring  to  these  monstrous  stamens,   "  Cependant   ces   antheres,   n'ont  pas   en  general  la 

*  He 

structure  anatomique  propre  a  ce  systeme  d'organes.     Ainsi  le  plus  souyent  les  renflements  ne  presented  pas  des 
points  ou  la  couche  fibreuse  interrompue  pourrait  permettre  la  libre  sortie  dn  pollen.     Cependant  on  voit  dans  la 
hgure   que  la  couche  fibreuse  tres-amincie  en  a  [this  refers  to  a  cross-section  of  one  of  the  anthers,  showing  a 

Somewhat  similar  abnormal f  Opus.  Phytol.ii.  p.  551. 
§  LinnEea,  i.  (1826),  o.  6 

lobes] 

ured  by  Kaspail  (Mem.  Soc.  d'Hist.  Nat.  Paris,  iii.  tab.  2,  45-6) t 
lamuea,  i.  ( 1826),  p.  602.     In  «  Obs.  on  Monstrosity  of  a  Garden-Tulip." 

II  (1854),  p.  40.  
P 
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margin,  upon  each  side  of  the  med 
wn 

hetween  the  stamens  and  petals,  in  Atragene  alpina  (taf.  xiii.  31(>  B 

stages  intermediate 

iTi 

tcli  of 

the  two  lohes  of  thickened  parenchyma  a  longitudinal  suture  is  found,  which  answers  to 
their  line  of  dehiscence.  That  this  line  does  not  correspond  to  the  leaf-margin  he  further 
endeavours  to  show  from  a  monstrous  flower  of  Colchicm  (p.  33G,  taf.  xiii.  319).  Tiwi- 
ranus*  considers  Bischoffs  modification  required  to  suit  Cassini's  theory  to  nature. He 
concludes  his  observations  on  anther-morphology,  however,  thus  : — "  Dass  jedoch  dieses 
nicht  als  allgemeines  Bildungsgesetz  aufgestellt  werden  konne,  zeii^t  z.  B.  Paris,  wo  au- 
genscheinlich  der  Pollensack  durch  den  Rand  des  zu  einem  Tracer  verschm  alert  en  Bin- 

menblattes,  und  die  beiden  Klappen  von  den  bciden  Oberiliichcn  desselben  gebildet  werden.'' 
With  regard  to  Paris,  vide  infra,  p.  127.  II.  v.  Mold's  paper,  referred  to  above,  contains 
an  excellent  exposition  of  the  state  of  the  question  of  ant  lief  morphology.     The  cases 
which  he pecially  refers  to  of  metamorphosis  of into  carpels — the  anther- 
sutures  becoming  ovuliferous — do  not,  as  he  himself  observes,  aiford  conclusive  evidence 

in  favour  either  of  the  theory  of  Cassini  or  that  of  BischolF.     Tin4  e i reu instances  alluded 

to  by  Roeper,  of  the  red  colour  of  the  leai'-margin  of  certain  EuphorbiaceeB  being  f  and 
again  in  the  anther-suture,  and  the  presence  of  cilia  on  edges  of  leaves  and  on  the  lines 

of  suture  in  the  anther,  Von  Mohl  admits  to  be  very  important,  if  not 
that  the  latter to  the  leaf-margins  in  some hilt-,   on   tin4  other d 

transitional  forms  presented  by  the  Rose,  as  cited  by  BischofF,  by  the  Poppy*  and  Nigel  I 
clam 

incontestably  show  that   the   anther-cells  in  these  plants  do  not  originate 

opposite  to  each  other  in  the  leaf-parenchyma  on  each  side  of  the  midrib  of  the  leaf,  b 
distinct  points face  of  the  lamina — the  anterior  (   Us to  the  median 

line,  the  posterior  to  the  margin.     In  N.  domascena,  described  by  Von  Mold 

rior  cells  are  parallel  to   the  midvein 
lower   extremities   cont 

the  posterior  and  marginal  cells  having  their 
? to  them 

hile 

upper 

ends  are  remote.     II.   von 

of  anther in  thi 
Mohl  does  not  commit  himself  exclusively  to  either  view 
essay. 

Mr.  Bentham  has  kindly  called  my  attention  to  the  observations  upon  the  homology  of 

the  anther-cells  contained  in  a  review  of  Dr.  A.  Gray's  "  Genera  of  the  Plants  of  the  1'nited 

States"  f.  The  reviewer  considers  that  the  anthers  are  homologous  with  the  'glands'  which 

frequently  occur  at  the  top  of  the  petiole,  or  near  the  base  of  the  limb,  in  several  genera 
of  Dicotyledons,  remote  in  the  order  of natural  affinity He  savs,  "  In  the 
forming  the  andrcecium  a  partial  return  to  the  sy 

much  as  the  filament  is  entirely  reduced  to  the  -v 
of  stem-leaves  takes  place,  inas- 

system,  its  glands  are  converted 
into  anthers,  and  the  cellular  parenchyma  is  only  occasionally  represented  in  an  expanded 

connectivum,  or  slight  membranous  expansion  of  the  filament."  I  have  not  made  the 

minute  structure  of  these  curious  appendages  my  study ;  I  have  merely  inspected  them 

with  a  lens  in  Elceococca,  Ale  u  rites,  and  allied  genera  of  Euphorbiaceae,  and  in  P 

bium.  I  must  acknowledge,  however,  that  I  am  unable  to  view  the  question  of  their 

homology  in  the  same  light  with  the  reviewer,  whose  theory  appears  to  rest  upon  a 

curious  analogy  in  respect  chiefly  to  the  position  of  these  glands  and  anther-lobes,  rela- 
* 

Phys.  d.  Gewachse,  i.  p.  277. 
f  Kew  Misc.  vol.  i.  (1849),  p.  3.~. 9 

3m2 
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tive  respectively  to  the  petiole  or  the  filament.  A  consideration  of  the  transitional  organs 

between  petals  and  stamens  normally  occurring  in  some  plants,  as  well  as  in  double  or 

abnormal  flowers,  as,  e.  g.,  in  the  subject  of  the  present  paper,  compels  me  to  regard  the 

anther  as  a  metamorphosed  lamina ;  while,  further,  the  pollen  is  undoubtedly  an  altered 

condition  of  the  internal  cellular  tissue  of  the  leaf,  not  an  external  production.  I  am 

ignorant  of  the  true  nature  of  these  remarkable  petiolar  "  glands,"  which  deserve  complete 
examination.  A  comparison  of  some  of  the  above  Euphorbiaceous  plants  suggests  the 

possibility  that  they  indicate,  in  their  case,  rudimentary  lateral  veins,  and  a  tendency  in 

the  leaf  to  become  peltate.  The  opinion  that  the  anther-cells  are  a  formation  distinct 

from  lamina  or  petiole  was  also  held  by  Link  *.  After  referring  to  the  views  of  Cassini 

and  Bischoff,  he  says,  "  Equidem  ha  see  explicationes  nimis  hypotheticas  et  fere  mecha- 

hicas  dixerim.  TJbi  petalum  e  st amine  oritur,  lamina  petaloidea  e  filamento  excrescit, 

connecticulum  dilatatur  et  extenuatur,  anthera  vero  ad  latus  removetur,  ubi  diminuitnr, 

donee  pereat.  Nova  igitur  est  formatio  antherae,  loco  folii  aut  potius  loco  laminae  folii 

enatee,  quse  cum  folii  structura  interna  vix  aliquid  commune  habet." 

As  confirmatory  of  the  theory  of  Bischoff,  that  the  sutural  lines  of  the  anther  do  not 

coincide  morphologically  with  the  margin  of  the  leaf,  I  consider  the  evidence  afforded  by 

the  abnormal  stamens  of  this  Geranium.  The  accompanying  outline  sketches  show 

transitional  forms,  from  a  petaloid  lamina  slightly  thickened  at  its  upper  edges  only 

(through  a  series  bearing,  besides  marginal  thickenings,  a  pair  of  oblong,  more  or  less 

thickened  masses  of  parenchyma  at  each  side  of  the  midvein  of  the  leaf,  and  considerably 

within  its  edge),  to  tolerably  perfect  stamens  with  longitudinally  lobed  anther-cells. 

And,  further,  examination  of  these  intermediate  forms,  I  think,  clearly  shows  that  the 

sutures  of  the  anther  answer  to  the  lines  of  junction  of  the  outer  and  inner  thickened 

portions  of  the  lamina  on  either  side  of  the  midrib,  and  that  the  septa  of  "  untransformed 

tissue  "  may  be  regarded  morphologically  as  resulting,  in  part  at  least,  from  the  inflected 
epiderms  of  the  adjacent  anther-cells.     A  transverse  section  of  one  of  the  thickened  and 

distinct  masses  of  these  abnormal  anthers  exhibits  no  median  plate  of  tissue  dividing  the 

pollen-parenchyma  into  anterior  and  posterior  portions,  as  might,  on  Cassini  and  Boeper  s 

view  of  anther-structure,  have  been  expected.     Although  it  is  true  that  in  foliage-leaves 

it  is  usual  to  find  the  cells  of  parenchyma  towards  the  upper  surface  closely  packed  and 

often  elongated  perpendicularly  to  it,  while  those  of  the  lower  layers  are  irregular  in  form 

and  traversed  by  intercellular  passages,  yet  there  can  hardly  be  said  to  be  a  clear  diffe- 
rentiation of  two  layers  of  tissue,  or  of  an  intermediate  third  layer  separating  these,  to 

which  the  septum  extending  from  the  connective  to  the  longitudinal  furrows  on  each 

side  of  the  anther  might  homologically  be  referred.    On  the  view  which  the  examination  ol 

these  imperfect  stamens  would  tend  to  lead  us  to  adopt  of  anther-structure,  I  conceive  that 

many  of  the  less  usual  forms  are  more  readily  explicable  than  on  that  commonly  received. 

The  anthers  of  Lauracese,  for  example,  often  present  the  simple  condition  normally  ol 

four  lobes— two  superior,  two  inferior— approaching  some  of  the  forms  figured  from  the 
Geranium.    As  in  this  order  the  thickened  pollen-cells  are  not  laterally  approximated, 

there  is  no  collateral  junction  or  "  suture  "  which  may  offer  a  line  of  dehiscence,  as  in  the 
*  Ekmenta  Phil.  Bot.  1837,  ii.  p.  185. 
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usual  form  of  anther,  and  we  find  that  an  exceptional  mode  of  dehiscence,  by  valves 
opening  from  below,  characterizes  the  order*.     With  regard  to  Perls,  referred  to  by 
Treviranus  {supra,  p.  425),  I  have  examined  several  species  (P.  quadrifolia,  P.  hcxaphylla, 
P.  obovata,  P.  incomplete*,,  and  P.  polyphyllaf) ;  and  I  certainly  cannot  agree  with  the 
opinion  expressed  by  him,   that   the  valves  of  each  anther-cell  answer  to  upper  and 
lower  surfaces  of  the  leaf.     The  dehiscence  is,  it  is  true,  apparently  almost  quite  mar- 

ginal, while  in  Trillidium  Govenianum  it  is  distinctly  extrorse;  but  here  I  find  no  diffi- 

culty further  than  may  be  explained  by  a  slight  dilatation  of  the  inner  face  of  the  con- 
nective, or  by  the  development  of  the  lobes  answering  morphologically  to  the  inner  pair  oi 

thickenings  of  parenchyma  upon  the  outer,  or  lower,  face  of  the  metamorphosed  lamina, 
instead  of  upon  the  inner  or  upper  surface.     In  Smilax  it  would  seem  probable  that  the 

anther-cells  originate  from  but  two  thickenings  of  parenchyma,  one  on  each  side  of  thi 
^ 

*  !• 

midrib  of  the  stamen-leaf.  Dehiscence  is  along  this  median  line,  on  the  face  of  i  he  ant  h«'i 
(vide  PL  XLIV.  fig.  18).  I  consider,  indeed,  the  structure  of  the  anthers  in  Paris  to  be 

as  easily  explicable  as  in  Geranium  itself;  in  fact,  the  anthers  in  the  latter  present,  from 

their  versatile  attachment  and  inconspicuous  connective,  th<-  more  specialized  struct un 
of  the  two.  And  it  is  from  this  circumstance  especially  that  I  think  the  evidence  which 

they  afford  on  the  question  of  anther-morphology  to  be  important,  since  in  Papa*  r, 

Nymphcea,  and  some  other  genera,  in  which  the  anther-cells  have  been  ol  iserved  to  originate 

upon  the  upper  surface  of  a  petaloid  lamina,  the  anthers  are  innate  or  adnata,  and  tin- 

connective  sometimes  quite  conspicuous.  And  further,  as  Neumann  (/.  c.,  p.  3"»8)  re- 
marks, the  anther-sutures  of  Geranium  present  the  dark  line  which  Roeper  noted  in  some 

Euphorbiaceee,  and  which  he  considered  to  be  confirmatory  of  his  view,  that  the  suture 

corresponded  to  the  leaf-margin.  Robert  Brown,  in  his  paper  on  R<'fflesia%,  in  discuss- 

ing the  structure  of  anthers  generally,  says,  in  a  note,  "   the  principal  point  in  which 

the  anthers*  and  ovaria  agree  consists  in  their  essential  parts  (namely,  the  pollen  and 

ovula)  being  produced  in  the  margins  of  the  modified  leaf."  But  though  the  exterior, 

or  upper,  anther-lobes  originate  as  thickenings  of  the  parenchyma,  parallel  and  coinci- 

dent, or  nearly  so,  with  the  margin  of  the  leaf,  the  inner  and  lower  lobes  have  no  such 

necessary  marginal  relation.  "With  regard  to  the  origin  of  anthers  from  portions  of  t  issue 

morphologically  corresponding  to  the  outer  lobes  only,  or  inner  lobes  only,  of  the  
anther- 

It  is  true  that  the  upper  pair  of  anther-cells  (in  Cinnamomum  at  least)  have  their  
bases  slightly  included  between 

the  upper  points  of  the  lower  cells,  and  that  the  portions  of  the  stamen-leaf  thickened,  
in  their  ette,  cannot  j.rec.-iy 

correspond  in  position  with  those  prevailing  in  the  abnormal  forms  which  I  figure ;  but  this  I 
 believe  to  be  quite  mam- 

portant.  In  Berberide*  (Berberis,  Epimedium,  Leontice,  Bongardia),  besides  dehiscence  
along  the  line  of  junction 

of  the  posterior  and  anterior  lobes,  the  walls  of  the  former  separate  round  their  base  and,  
dorsally,  along  each  side 

the  connective.     The  inner  margins  of  the  anterior  cells  remain  attached,  as  is  usual. 

In  P. 

,  JEgiceras,  and  some  species  of  Rhu-ophora,  the  pore-dehiscence  of  several  grou
ps,  distractile,  appendaged,  and 

"  one-celled  "  anthers,  the  anthers  of  Conifer*  mid  Cycadese,  do  not  offer  for  explanation  greater  dif
ficulties  on  this 

theory  than  on  that  of  Cassini,  Roeper,  and  others;  indeed  some,  I  think,  are  clearly  more  ea
sily. explicable  on  this  view. 

t  The  amount  of  depression  of  the  line  of  suture  previous  to  dehiscence  may  vary  slightly
  in  the  species. 

hexaphylla  I  have  seen  it  scarcely  perceptible,  excepting  towards  the  extremities  of  the  lobes ;  but
  this  was  in  a  «— 

specimen.    In  P.  incompleta  the  connective  is  scarcely  produced,  as  is  often  the  case  in  P.  polyphylla
.    Conf.  Hooker, 

HI.  Himal.  Plants,  pi.  xxix. 
X  Linn.  Trans,  xiii.  211. 
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leaf,  and  to  the  development  of  the  lobes  in  some  cases  upon  the  under  rather  than  the 

upper  surface,  I  am  not  prepared  at  present  to  enter  upon  any  discussion.  It  seems 

probable  that,  in  these  respects,  there  may  be  many  modifications  of  the  prevailing 
structure. 

The  circumstance  that  the  anterior  pollen-cells  of  anthers  are  generally  slightly  lower 

than  the  posterior  ones*,  and  that  anthers  are  so  commonly  intr or se,  conforms  entirely 

to  the  view  that  anther-cells  morphologically  correspond  to  thickenings  of  the  paren- 
chyma  of  the  metamorphosed  leaf  in  a  manner  essentially  the  same  as  we  find  indicated 

in  the  abnormal  Geranmm.  In  reference  to  the  margin  of  the  staminal  leaf,  I  ought  to 

observe  that,  when  I  have  been  able  satisfactorily  to  trace  it  down  the  outer  thickened 

portion  of  the  lamina  in  the  Geranium,  I  have  found  it  to  lose  itself  on  the  rounded  outer 

surface  of  the  exterior  pollen-lobes,  and  not  to  become  in  any  way  coincident  with  the 

sutures ;  but  this  observation  I  have  been  unable  to  repeat  easily,  from  the  withered 

4ate  of  the  specimens  which  were  left  me  to  examine  in  September.  There  has  appeared 

to  be  some  frequent,  if  not  constant,  connection  between  the  inner  or  lower  anther-lobes 
of  the  abnormal  stamens  and  the  lateral  veins  of  the  lamina,  as  is  the  case,  I  believe, 

with  the  thickened  lobes  at  the  base  of  the  petals  in  the  Barberry ;  but  upon  the  relation 
of  the  anther-cells  to  the  vascular  bundles  of  the  stamens,  I  have  nothing  to  suggest. 

*  In  some  plants,  e.  g.y  Loranthus  europceus,  the  anterior  cells  are  remarkably  lower  than  the  posterior.  In  this 

species  the  line  of  dehiscence  is,  in  part,  along  the  junction  of  the  anterior  and  posterior  lobes,  in  part  continued 
above  the  former,  along  the  inner  face  of  the  connective  {vide  fig.  17,  a  to  b). 

EXPLANATION  OE  PLATE  XLIV. 

Figs.  1  to  8.  Petaioid  stamens,  with  marginal  thickenings  only. 

F\        l  to  13.  Various  stages  intermediate  between  the  above  and  nearly  perfect  stamens.     In  fig.  4  but one  inner  lobe  is  formed. 

Figs.  14  to  16.  Transverse  sections  of  anthers  similar  to  those  of  figs.  11-13. 
Fig,  17.  Anther  of  Loranthus  europceus,  front  view. 
Fig.  18.  Anther  of  Smilax,  with  cross  sections  of  same. 
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XXVII.  Notes  on  the  Thysanura.    By  John  Lubbock,  F.B.S.,  fr Part  I.  Smynthubid 

Read  February  6th,  1862. 

1HE  small  but  interesting  group  of  animals  to  which  Latreille  gave  the  name  of  "  Thy- 
sanoura"  has,  by  different  systematists,  been  placed  in  very  different  parts  of  the  sub- kingdom  Annulosa.     Without  recording  all  the  successive  places  which  have  been 
assigned  to  these  little  creatures,  I  may  mention  that  Fabricius  classed  them  among  his 
Synistata,  which  correspond  in  great  measure  to  our  Neuroptera, — a  view  as  to  their 
affinities  which  was  also  adopted  by  Blainville.      Lamarck  considered  tliem  to  be  allied 
to  the  Arachnida  rather  than  to  the  Insecta,  while  Cuvier  placed  them  between  the 
Myriapoda  and  Parasita.     Von  Siebold  does  not  adopt  the  order  Thysanura,  but  con- 

siders that  the  two  families  of  Lepismidas  and  Podurida?,  together  with  the  Pediculida- 
and  Nirmida3,  form  the  order  Aptera,  which  he  regards  as  the  first  among  the  true 
Insects — the  Myriapoda  forming,  in  his  system,  part  of  the  Crustacea.     Latreille  con- 

sidered them  as  a  separate  order  of  Insects,  connecting  these  latter  with  the  Myria- 
pods  : — "  Par  la  masse  de  leurs  caracteres,  les  Thysanoures  appartiennent  a  la  classe  des 
Insectes.     La  composition  du  thorax,  des  organes  de  la  locomotion,  et  de  la  bouche,  Pin- 

diquent  suffisamment.     A  l'egard  meme  de  ces  dernieres  parties,  et  surtout  de  l'oviducte 
exterieur  du  plus  grand  nombre  de  femelles,  les  Thysanoures  ont  la  plus  grande  affinite 

avec  divers  Orthopteres.     Mais  sous  d'autres  considerations,  com m e  l'absence  de  meta- 
morphoses, les  organes  de  la  vision,  les  appendices  abdominaux  et  les  habitudes,  ils  se 

rapprochent  aussi  des  Myriapodes  et  des  Arachnides.     D'apres  un  tel  melange  de  rap- 
ports, il  est  naturel  de  conclure  que  ces  animaux  font  la  transition  des  Myriapodes  aux 

Insectes,  et  que  vu  leur  plus  grande  ressemblance  avec  ceux-ci,  ils  doivent  etre  places  a 
leur  tete.     Point  de  transformations,  abdomen  termine  par  des  soies,  tel  est,  suivant  le 

docteur  Leach,  le  caractere  essentiel  de  l'ordre  des  Thysanoures  :  mais  il  nous  semble, 
par  son  extreme  concision,  un  peu  trop  vague;  et  aussi 

le  signalerons  ainsi :  point  de  metamorphoses,  ni  de  stigmates  apparents;  corps  gene- 

ralement  recouvert  de  petites  ecailles,  avec  l'abdomen  termine'  par  trois  filets  ou  par 
une  queue  fourchue,  servant  a  sauter."  Of  these  four  characters,  only  one  is  general  to 
the  whole  group,  as  Smgnthurus,  Fetrobius,  and  (according  to  Kicolet)  Podura  have 

spiracles;  Smynthurus,  Achorutes,  Podura,  Isotoma,  and  some  other  genera  have  no 

scales ;  while,  finally,  in  the  Lipuridae  the  spring  is  absent  or  rudimentary,  so  that  the 

power  of  jumping  is  entirely  lost.  Finally,  Cams,  in  his  useful  work,  '  Bibliotheca  Zoo- 
logical places  the  Thysanura  among  the  Orthoptera. 

For  the  present  I  will  offer  no  opinion  of  my  own  as  to  the  position  and  affinities 

d'ecarter  tout  embar 
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of  the  group;   but  while  there  is  so  much  difference  of  opinion  on  the  subject 

might  reasonably  have  supposed  that  they  would  have  been  carefully  studied  by  our 

naturalists.  Suspected,  however,  of  having  passed  the  Rubicon  of  Entomology,  and  of 

not  being  true  and  proper  Insects,  they  have  been  not  only  neglected,  but  absolutely 

ignored  by  our  entomologists;  so  that,  to  my  amazement,  I  found  that  (excepting  a 

verv  brief  notice  of  Fetrobius  maritimus,  by  Dr.  Dickie  *)  Dr.  Leach's  original  description 

of  that  species  f,  and  Mr.  Templeton's  $  "  description  of  the  Irish  species  of  Thysanura," 

with  an  introduction  by  Mr.  Westwood,  are  the  only  British  contributions  to  the  natural 

history  of  this  group  § .  We  have  thus  not  added  a  single  fact  to  the  anatomical  and 

other  details  given  by  Continental  observers,  and  we  have  at  this  moment  only  sixteen 

Irish  and  actually  only  one  English  species  recorded.  When  it  is  considered  that  these 

animals  are  easily  preserved,  are  in  many  cases  prettily  coloured,  are  numerous  in  winter, 

when  the  field-naturalist  is  less  distracted  by  the  number  of  objects  than  at  other  times 

of  the  year,  and,  finally,  that  they  are  so  common  that  it  is  impossible  to  pick  up  a  hand- 

ful of  dead  leaves,  or  turn  over  an  old  I02  of  wood,  without  disturbing  many  of  them,  I 

think  that  every  one  must  be  astonished  at  the  neglect  they  have  experienced ;  and  I  hope 

I  need  make  no  further  apology  for  calling  the  attention  of  the  Society  to  this  subject. 

The  Thysanura  have  generally  been  divided  into  two  families  : — the  Lepismidae,  cha- 

racterized principally  by  the  presence  of  many-jointed  appendages  at  the  posterior  end  of 

the  abdomen ;  and  the  Poduridae,  which  have  on  the  under  side  of  the  abdomen  a  flexible 

spring,  by  means  of  which  they  can  jump  to  a  considerable  distance. 

M.  Nicolet  proposes  to  divide  the  Poduridae  into  three  tribes,— the  "  Smynthurelles,"  in 

which  the  body  is  more  or  less  globular ;  the  "  Podurelles,"  in  which  it  is  linear,  and 

composed  of  eight  or  nine  segments ;  and  the  "  Lipurelles,"  in  which  the  springer  is 

absent  or  rudimentary.  These  three  groups  seem  to  me  to  constitute  three  well-marked 

families,  which  would  naturally  bear  the  names  Smynthuridae,  Poduridae,  and  Iipuridae. 

For  the  present,  however,  I  confine  my  remarks  to  the  Smynthuridae,  and  must  deter 

the  consideration  not  only  of  the  natural  position  of  the  Thysanura  in  the  animal  king- 
dom, but  also  of  its  division  into  families,  until  I  shall  have  had  time  and  opportunity 

to  make  a  thorough  examination  of  the  whole  group. 

SMYNTHURUXffi. 

The  characters  attributed  by  M.  Nicolet  to  his  "  Smynthurelles  "  are  as  follows : 

Body  globular  or  ovoid.  Thorax  and  abdomen  forming  one  mass.  Head  vertical  or 

inclined.  Antennae  of  four  or  eight  segments ;  elbowed  at  the  middle.  Sixteen  eyes, 

eight  on  each  side,  situated  on  a  black  patch,  a  little  behind  the  antennae,  and  on  the  top 

of  the  head.  Legs  long  and  slender.  Saltatory  appendages  with  a  supplementary 
segment. 

Brit.  Assoc.  Report,  1855.  t  Zool.  Misc.  vol.  iii.  %  Trans.  Ent.  Soc.  vol.  i. 

§  Since  the  above  was  written,  Mr.  Westwood  has  kindly  called  my  attention  to  Samouelle's  ■  Entomologist's  Useful 

Compendium'  (1819).  In  this  volume  (pp.  140,  141)  five  species  are  recorded,  viz.  Lepisma  saccharine,  Forbtcina 
polypoda,  Petrobius  maritimus,  Podura  plumbea,  and  Smynthurus  fuscus. 
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It  must,  however,  be  observed  that,  in  a  new  genus  about  to  be  described,  the  antenna? 

cannot  properly  be  called  «  elbowed,"  though  they  are  often  held  in  a  bent  position. 
The  same  is  the  case  with  the  Smynthurus  viridis,  figured  in  Cuvier's  '  Re<me  Animal ' 

.  xiii.  fig.  3,  which,  as  M.  Nicolet  suggests,  is  not  a  true  Smyat hums,  but  belong 
probably  to  my  new  genus. 

The  family  at  present  contains  only  two  genera,  Smynthurus  and  Dicyrtoma,  to  which 
however,  I  am  now  about  to  add  a  third. 

Smynthurus,  Latr. 

Antennae  four-jointed,  bent  at  the  insertion  of  the  fourth,  which  is  nearly  as  long  as  the 
other  three,   and  appears  to  consist  of  many  small  segments.      No  conspicuous 
dorsal  tubercles. 

Of  this  genus  I  have  to  record  a  new  species. 

Dicyrtoma,  Bourlct. 

Antennas  eight-jointed,  five  before,  three  after  the  bend.    Two  dorsal  tubercles  on  the 
abdomen 

Papiritjs,  Lbk. 

Antennas  four-jointed,  without  a  well-marked  elbow,  and  with  a  short  terminal  segment 
offering  the  appearance  of  being  many -jointed. 

I  have  to  describe  two  new  species  of  this  genus. 
I  may,  however,  be  permitted  to  remark  that  this  is,  to  my  mind,  far  from  being  a 

natural  classification  of  the  group.  The  great  differences  in  the  organs  of  respiration 
existing  between  Smynthurus  and  Papirius  appear  to  me  to  indicate  a  separation  of  more 

than  generic  value  ;  and  we  can  never  hope  to  obtain  just  ideas  of  the  affinities  of  different 

groups  of  insects  until  more  attention  is  paid  to  the  internal  organization.  On  the 

principles  which  ought  to  guide  us  in  the  classification  of  the  Thysanura  I  can,  how- 

ever, only  express  myself  in  a  provisional  manner. 
For  the  present,  I  have  only  to  record  three  English  species  of  Smynthuridas,  all  of 

which  are,  I  believe,  as  yet  undescribed.  Doubtless  many  others  exist  in  this  country ; 

and  I  am  indeed  myself  acquainted  with  two  or  three,  of  which,  however,  I  have  not 
yet  been  able  to  obtain  a  sufficient  number  of  specimens. 

Smynthurus  Buskii,  Lbk.  Body  globular,  with  scattered  hairs ;  abdomen  with  a  re- 

entering angle.  Colour  brown,  with  a  light  patch  in  the  form  of  a  V  on  the 

posterior  half  of  the  abdomen.  Apical  portion  of  spring  and  end  of  the  tarsi 

whitish.  Basal  part  of  antennas  three-jointed,  and  about  of  the  same  length  as 
the  terminal  ringed  portion. 

This  short  description  is  enough  to  distinguish  it  from  any  of  the  species  hitherto 

described.  In  general  colour  and  form  of  body  it  approaches  nearest  to  S.  signatus ;  but 

the  antennas  of  that  species  are  longer,  and  have  the  basal  part  consisting  of  three  small 

segments  between  two  longer  ones — a  character  which  is  at  once  sufficient  to  distinguish 
them.  The  colour  also  differs  a  little.  It  must,  however,  be  observed  that  S.  signatus 

of  Templeton  is  quite  a  different  species  from  S.  signatus  of  Kicolet,  as  I  shall  presently 
point  out  more  fully. 

vol.  xxiii. 

3n 
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Length  ith  of  an  inch O""   8 

Common  in  Kent,  under  logs  which  have  been  felled  and  left  lying  among  long 

grass  and  underwood. 

I  take  this  opportunity  of  expressing  my  thanks  to  my  two  neighbours,  Messrs. 

Janson  and  Solly,  who  have  not  only  allowed  me  free  access  to  their  woods,  but  have 

also  arranged  logs  of  wood  to  serve  as  protection  to  the  Smynthuridae.  These  facilities 

have  enabled  me  to  obtain  plenty  of  specimens,  and  have  saved  me  a  great  deal  of  time. 

They  feed  principally  on  the  spores  and  first  shoots  of  Fungi.  Many  specimens  were 

infested  by  a  small  mite,  which  adhered  to  the  underside  of  the  body,  and  was  sometimes 

present  in  considerable  numbers. 

The  hairs,  which  cover  the  head  as  well  as  the  body,  stand  at  a  distance  of  abont 

•0047'  from  one  another.  They  are  gently  curved,  about  -0075"  in  length,  and 
roughened  with  small  asperities  or  projections.  The  larger  hairs  on  the  antennae  are  of 
the  same  size  and  structure,  while  those  on  the  legs  are  smoother. 

The  eyes,  as  in  all  the  species  of  the  genus,  are  eight  in  number  on  each  side.  The 

anterior  five  are  arranged  in  a  quincunx,  which  is  not  quite  regular,  however,  one  of  the 

posterior  pair  being  a  little  too  far  back ;  the  other  three  form  a  triangle.  This  arrange- 
ment agrees  with  that  figured  by  M.  Nicolet  as  characteristic  of  the  genus  (I.  c.  pi.  ii. 

fig.  26) ;  but  in  the  present  species  the  eyes  are  nearer  together  than  in  his  figure,  and 

agree  indeed  even  more  closely  with  his  representation  of  those  of  Cyphodeirus  (I.  c.  pi.  ii- 

fig.  22),  especially  as  in  that  genus  he  makes  the  eyes  pretty  uniform  in  size,  whereas  in 

Smynthurus  he  represents  the  central  eye  of  the  quincunx  as  much  smaller  than  the 
others,  which  is  not  the  case  in  this  species. 

The  antennae  are  -047 5"  in  length,  of  which  the  terminal  (so-called)  many-jointed 
portion  forms  nearly  one-half.  The  basal  segment  is  cylindrical  and  quite  short,  being 

•004"  in  breadth,  and  only  -005"  in  length.  The  two  following  segments  are '  of 
nearly  equal  size,  being  each  about  -012"  in  length  and  *002"  in  breadth.  On 
the  whole  they  are  cylindrical ;  but  their  outline,  and  especially  that  of  the  third,  is 
somewhat  knobby.  They  bear  a  few  scattered  bristles,  resembling  those  on  the  head  and 

body,  and  also  a  few  smaller  hairs  near  their  apices.  The  terminal  portion  of  the  antenna 

resembles  a  necklace  of  beads  welded  together,  and  gradually  diminishes  in  size  at  the 

tip,  though,  for  the  greater  part  of  its  length,  it  has  a  diameter  across  the  beads  of 

•0015".  At  each  projection  is  a  whorl  of  small  hairs,  and  at  the  apex  are  a  few  rod-like 
hairs,  resembling  those  found  on  the  antennse  of  so  many  Insects  and  Crustacea,  and 

which  are  doubtless  organs  of  sensation,  though  I  was  unable,  from  their  minute  size, 
to  ascertain  their  structure  in  a  satisfactory  manner. 

The  descriptions  given  by  different  naturalists  of  the  mouth-parts  of  these  animals  have 
been  very  dissimilar.  Pabricius  mentions  mandibles  and  maxillae,  labium  and  two 

pairs  of  palpi,  consisting  respectively  of  five  and  three  segments.  Latreille  does  not 
hesitate  to  characterize  this  description  as  being  "  absolument  Active."  Assuredly  it  is 
absolutely  incorrect ;  but  is  it  not  more  probable  that  Eabricius  should  have  mistaken  the 
species  he  examined,  than  that  this  great  naturalist  should  have  voluntarily  committed a  fault  so  certain  of  detection  ? 
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The  account  given  by  Latreille  himself  is  little  more  satisfactory.  "  La  levre  infenVure," 

he  says,  "  se  compose  de  deux  petites  lames  longitudinales,  paralleles,  avcc  trois  ou  quatre 
divisions  setacees,  au  bord  superieur  de  chaque,  et  dont  Tune  est  peat-el  re  un  palpe. 
Quelques  autres  pieces,  et  qui,  a  en  juger  par  la  couleur  brune,  ou  tirant  sur  celle  de  la 
corne,  de  leur  extremite,  sont  probablement  les  mandibules  et  les  machoires,  remplissent 

les  cotes.  J'ai  apercu,  a  chacun  d'eux,  un  petit  corps  arrondi,  portant  une  soie,  et  que je  presume  etre  un  palpe  maxillaire.  Le  centre  de  la  bouche  est  mou,  v&siculeux,  et 

cintre*  superieurement  par  le  labre.  J'ai  souvent  examine,  avec  une  grande  attention,  la 
bouche  de  ces  insectes  etant  encore  en  vie  :  je  n'en  ai  vu  saillir  aucune  partie,  et  il  m'a  ete* 
impossible  d'en  determiner,  avec  certitude,  1 

»* 

J'ai  consults  anciennemem 

sur  cet  objet  mon  ami  Savigny,  et  je  me  rappelle  qu'il  me  repondit  qu'il  n'avait  pas  6U 
plus  heureux  que  moi." 

This  description  is  vague  as  well  as  inaccurate,  and  was  evidently  written  in  haste,  as 
Latreille  could  not  have  intended  to  attribute  to  mandibles  the  possession  of  maxillary 
palpi.  I  quote  the  passage,  however,  because,  if  I  have  myself  fallen  into  error,  I  may 
well  be  excused  for  having  misunderstood  a  structure  which  baffled  Latreille  and  even  the 
illustrious  Savigny  himself. 

However  this  may  be,  the  mandibles  and  maxilla)  are  easy  enough  to  identify,  and  this 
has  been  correctly  done  by  Nicolet  and  Bourlet.  The  latter,  whose  second  memoir  I  have 
as  yet  been  unfortunately  unable  to  obtain,  distinguishes  (according  to  M.  Gervais,  Suites 

a  Buffon,  Apteres,  vol.  iii.  p.  382),  1°,  Fn  6pistome  paraissant  arrondi ;  2°,  un  labre  mem- 

braneux,  en  carre  long,  entier  et  cache;  3°,  des  mandibules;  4°,  des  machoires;  5°,  un 
menton  ovale ;  6°,  une  languette  large,  saillante,  ciliee,  a  deux  divisions,  chacune  de  ces 
divisions  quadrifide;  7°,  des  palpes  maxillaires  et  des  palpes  labiaux,  mais  seulement 
rudimentaires." 

This  description  is  not  altogether  correct  as  regards  the  Smynthuridae,  nor  does  M. 

Gervais  state  which  species  was  examined  by  M.  Bourlet,  or  how  far  the  description  is 

considered  by  that  author  as  applicable  to  all  the  Poduridae. 

M.  Nicolet's  description  of  the  mouth  in  the  Poduridae  is  as  follows :— "  Bouche  in- 

complete, composee  d'un  labre,  de  deux  mandibules,  deux  machoires  et  d'une  levre ;  point 

de  palpes."  I  do  not  quite  understand  what  M.  Kicolet  means  when  he  calls  the  mouth 

"  incomplete, "  nor  is  he  correct  as  to  the  absence  of  palpi.  He  has,  however,  been  fol- 

lowed by  most  succeeding  writers.  (See,  for  instance,  v.  Siebold's  '  Anatomy  of  the Invertebrata/) 

The  true  composition  of  the  mouth-parts  appears  to  me  to  be  the  following :— 1st,  an 
upper  lip  ;  2nd,  a  pair  of  mandibles  ;  3rd,  a  pair  of  maxillae  ;  4th,  a  pair  of  small  palpi ; 

5th,  a  pair  of  organs  probably  homologous  with  the  second  maxillae ;  Cth,  a  central  organ, 

corresponding  to  the  so-called  "  langue  vesiculeuse  "  in  the  Lepismidae ;  7th,  the  lower  lip. 

The  labrum  is  a  simple,  entire,  quadrate,  horny  lobe,  somewhat  broader  at  the  base 

than  at  the  apex,  with  a  few  scattered  hairs,  and  a  row  of  teeth  at  a  little  distance  from 

the  free  border,  those  on  each  side  being  parallel  and  opposite,  so  that  they  all  point inwards. 

The  mandibles  are  rather  small,  and  differ  somewhat  from  one  another  (PI.  XLV. 
3x2 
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figs.  1,  2,  3,  4),  though  they  agree  in  general  outline.  The  basal  part  is  long  and  some- 

what cylindrical,  with  a  large  gaping  orifice,  through  which  the  muscles  pass  into 

the  head.  The  whole  organ  is  about  -03"  in  length ;  at  a  distance  of  about  *02"  from 
the  base  is  a  raised  molar  surface,  which  is  covered  with  minute,  rather  blunt  teeth, 

and,  in  conjunction  with  the  corresponding  portion  of  the  opposite  mandible,  evidently 

serves  the  function  of  mastication.  The  terminal  incisive  portion  is  dissimilar  in  the 

two  mandibles :  the  one  has  six  teeth ;  the  other  only  three,  which  fit  into  the  inter- 

vals of  the  first.  This  part  of  the  mandible  diminishes  rapidly  in  thickness  towards  the 

tip;  the  dorsal  line,  however,  is  continued  throughout  in  the  same  direction,  though 

with  three  gentle  curves  resembling  in  direction,  though  less  abrupt  than,  those  of  a  bow 

or  a  reversed  S.  The  front  line  of  the  mandible,  on  the  contrary,  makes  a  sudden  change 

of  direction  at  the  beginning  of  the  molar  portion,  so  that  the  terminal  part  of  the 
mandible  seems  to  lie  in  a  different  plane  from  that  of  its  basal  part. 

The  maxillae  (PI.  XLV.  figs.  5,  6)  are  a  little  shorter  than  the  mandibles.  The  width 

varies,  being  smallest  towards  the  upper  end,  and  greatest  towards  the  middle.  The 

upper  extremity  is  terminated  by  a  somewhat  complicated  system  of  teeth.     First,  there 
three  strong  curved  teeth,  the  outer  one  being  the  largest,  and  the the 

smallest.  In  addition  to  these  are  two  lamellae,  whose  inner  edges  are  beset  with  a  row 

of  minute,  sharp  projections.  Lastly,  there  is  a  large  central,  somewhat  fan- shaped  lobe, 

the  central  part  of  which  bears  some  fine  hairs  on  the  margin.  All  these  parts  appear  to 

have  some  power  of  independent  movement.  The  body  of  the  maxillae  is  strengthened 

by  a  chitinous  framework ;  down  each  side  runs  a  strong  rib,  while  the  two  are  connected 

at  the  centre  by  a  transverse  piece,  which  is  also  continued  on  the  inner  side  a  little 

way  beyond  the  rib,  and  curves  at  the  same  time  so  as  partly  to  surround  the  softer 

parts.  The  two  lateral  ribs  converge  to  meet  one  another  at  the  base  as  at  the  apex. 

At  the  former,  however,  they  enclose  a  space  which  has  the  form  of  an  acute  triangle, 
while  at  the  basal  end  they  curve  round  to  meet  one  another.  At  the  base  the  chitine  is 
rounded  off  on  the  outer  side,  but  is  produced  into  a  sharp  point  on  the  inner  edge. 

The  palpi  (PL  XLV.  fig.  8)  are  short,  one-jointed,  rounded  but  not  tapering  at  the 
free  end,  and  with  two  longish  setae  and  one  or  two  minute  hairs,  none  of  them,  however, 
attached  at  the  apex. 

The  second  pair  of  maxillae  are  membranous  and  delicate.     Their  form  (PI-  XL  v. 

fig.  9)  is  somewhat  difficult  to  describe.     At  the  extremity  are  two  teeth  of  unequal  size ; 

on  the  basal  side  of  these  are  three  more  or  less  projecting  lobes ;  and  then  follow  a 
number  of  small  teeth,  which  end  at  a  point  where  the  two  maxillae  converge  toward 
the  middle  line  so  as  to  touch  one  another. 

The  under  lip  is  stronger,  and  consists  of  two  more  or  less  quadrate  lobes. 

The  feet  of  Smynthurus  are  very  peculiar,  and  differ  in  the  different  species.     Nicolet 
has  given  two  figures  of  a  foot,  seen  from  different  sides ;  but  neither  of  them  agrees 
altogether  with  any  of  those  examined  by  me.     In  my  specimens  the  tarsus  was  very 
short,  and  bore  two  peculiar  appendages.     On  the  outer  side  was  an  elliptic,  elongated 
claw,  transparent  above,  terminating  in  a  spine,  and  bearing  also  one  large  tooth  and 
three  smaller  ones  on  its  underside.     On  the  underside  of  the  tarsus  is  a  second  claw, 

s 
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18  f> smaller  and  more  slender  than  the  first  (PI.  XLV.  fig.  11).     At  its  free  end  it  is  pro- 
duced into  two  processes  and  a  small  spine.     The  shorter  process  reaches  about  as  far  as 

the  free  end  of  the  other  organ,  and  is  like  a  spine  in  form,  though  apparently  not  so  si  iff 
the  second  process  is  somewhat  longer,  and  whip-like. 

The  anterior  legs  are  the  shortest,  and  the  posterior  the  longest,  the  middle  pair  bein 
intermediate  in  size  as  well  as  in  position.     The  relative  proportions  of  the  segments,  as 
well  as  the  structure  of  the  foot,  are  the  same  in  all  three  pairs.   The  tarsus  is  very  short ; 
the  tibia  is  much  the  longest  segment.     The  coxa,  trochanter,  and  femur  diminish  in 

B 

diameter,  and  increase  in  length.  At  the  attachment  of  the  Irg  are  one  or  two  deep  folds, 
which,  however,  are  not,  I  think,  to  be  considered  as  indicating  true  segments ;  and  we 
may  therefore  consider  the  segments  as  being  five  in  number.     The  legs  are  regularly, 
but  not  very  densely,  clothed  with  hairs. 

Anterior  abdominal  appendage. — This  organ,  which  is  attached  to  t  he  sternum  of  the 

anterior  abdominal  segment,  did  not  escape  the  attention  of  M.  Nicolet,  who,  however, 

describes  it  as  "une  petite  piece  blanche,  saillante,  multiarticuhe,"  while  in  the  present 
species,  as  well  as  in  the  other  two  observed  by  me,  it  has  at  most  two  segments,  and  is  of 

a  dark  colour.  In  Smynthurus  Buskii  it  consists  of  a  large  quadrate  basal  piece,  which 

is  somewhat  widest  at  its  proximal  end,  and  bears  at  the  side  two  small  appendages,  of 

which  the  one  nearest  to  the  apex  is  bilobed.  The  terminal  segment  is  swollen  at  the 

base,  and  rounded  at  the  extremity,  where  are  four  small  setae. 

M.  Nicolet  considers  that  this  organ  serves  to  retain  the  spring  in  its  place.  It  is 

generally  turned  backwards,  and  lies  in  such  a  position  as  to  lap  over  the  basal  part  of 

the  spring,  between  the  two  lamellae,  which  perhaps  are  in  part  covered  by  the  small 

lateral  appendages ;  and,  by  the  pressure  which  it  thus  affords  to  the  tension  of  t  he 

muscles,  he  supposes  that  it  adds  force  to  the  spring.  However  this  may  be,  it  seems  to 

me  to  be  homologous  with  the  anterior  abdominal  appendage  of  Lepismidae,  the  basal 

portion  being,  however,  very  much  developed,  and  the  lamellae  only  represented  by  the 
small  lobes  at  the  apex. 

The  spring  is  attached,  according  to  Nicolet,  to  the  penultimate  abdominal  segment ; 

this,  however,  is  apparently  an  oversight,  since  in  pi.  3.  I  6,  he  figures  it  on  the  under- 
side of  the  great  antepenultimate  segment. 

Excepting  in  one  case  (S.  ornatus),  M.  Nicolet  does  not  allude  to  the  form  tf  this  organ 

as  affording  any  specific  characters ;  but,  as  will  be  seen  by  comparing  our  PI.  XLV. 

figs.  12,  13,  and  PL  XLVI.  fig.  24,  the  structure  is  by  no  means  the  same  in  all  species. 

The  organ  consists,  as  usual  in  the  Smynthuridae,  of  a  basal  portion  and  a  pair  of  two- 
jointed  appendages. 

!f  we  take  a  specimen  in  which  the  basal  portion  is  about  -01"  in  length,  the 

breadth  will  be  about  -014";  the  first  segment  of  the  appendage  will  be  0225"  in 

kngth,  and  gradually  taper  from  a  width  of  -0065"  at  the  base  to  -003"  at  the  apex. 

It  bears  many  scattered  hairs,  most  of  which  are  simple  and  about  -005"  in  length.  On 

the  inner  margin,  however,  are  three  hairs  of  very  different  structure.  They  have  a 

lem»th  of  -014",  and  graduaUy  taper  from  the  base  to  the  apex,  where,  however,  they 

suddenly  swell  up  into  a  delicate  oval  structure,  something  like  the  button  at  the  end  of 
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a  foil,  or  rather  perhaps  a  drop  of  dew,  except  that  the  form  is  more  elliptic.  The  ter- 

minal portion  of  the  organ  has  no  hairs ;  it  has  a  broad  knife-like  shape,  and  is  -009" 

in  length  by  -0025"  in  breadth.  On  its  inner  margin  it  has  a  row  of  minute  teeth ; 
the  outer  edge  is  smooth.  At  the  base  of  the  spring  are  two  peculiar,  thickened  parts  of 
the  skin  (PL  XLV.  fig.  13).  They  are  constant  in  form  and  position :  the  shaded  part 
seems  to  be  rather  thicker  than  the  rest ;  but  the  whole  structure  is  transparent,  and 
more  refractive  than  the  skin  round  it.  They  do  not  serve  as  attachments  to  muscles, 
and  I  am  at  a  loss  to  understand  what  their  function  can  be.  On  each  side  of  the  anus 

are  two  great  scimitar-shaped  organs  (PL  XLV.  fig.  14),  which  are  no  doubt  gigantic 
and  specially  modified  hairs.  They  appear,  indeed,  to  agree  with  the  ordinary  ones  in 

their  constitution  and  mode  of  attachment.  They  are  about  -008"  in  length,  and  -001" 
in  breadth.  The  apical  half  of  the  inner  margin,  and  a  small  part  of  the  outer  edge, 
are  roughened  by  irregular  teeth,  which,  however,  are  so  unsymmetrical  as  rather  to 
suggest  the  idea  of  the  border  being  fretted  by  use.  The  two  scimitars  did  not  even 
agree  in  the  extent  to  which  they  were  thus  affected. 

Papirius,  Lbk. 

The  characters  of  this  genus  have  been  given  above. 
Papiritjs Body  globular,  with  scattered  hairs  ;  abdomen  without 

tering  angle.     Colour  dull  purple.    Eyes  not  situated  in  a  black  patch.    Ends  of 

spring  pale.    Antennae  four-jointed ;  terminal  segment  short,  with  about  ten  distinct 
whorls  of  hairs,  but  without  actual  joints.     Claw  with  two  distinct  teeth  on  the 
lower  margin. 

Length  -05". 
PL  XLVI.  fig.  25,  represents  a  form  of  Gregarina  frequently  found  in  this  species. 
This  species  occurred,  with  the  preceding,  under  logs  of  wood.  It  appeared,  however, 

somewhat  later  in  the  autumn ;  at  least,  I  found  the  first  specimen  towards  the  end  of 
October.  It  was  common  through  November,  but  died  out  again  towards  the  end  of  the 
year,  reappearing  in  May. 

The  structure  of  the  antennae  at  once  distinguishes  this  species  from  all  those  described 
by  M.  Nicolet.  In  this  respect  it  approaches  more  nearly  to  the  Smynthurus  viridis  of 
Templeton,  from  which,  however,  its  colouring  is  entirely  different ;  and  Mr.  Templeton 
does  not,  unfortunately,  give  any  anatomical  details. 

The  legs  are  longer  than  in  the  preceding  species ;  the  animal  is  altogether  more  lively, 
not  indeed  so  fond  of  walking  as  the  following  species,  but  more  so  than  S.  Buskii,  which 
does  not  very  often  move  except  by  leaps. 

The  antennae  are  much  longer  than  in  the  preceding  species,  the  increase  being  in  the 
two  middle  segments.    The  whole  organ  has  a  length  of  -055",  with  the  comparatively &**"  ""»  »  i0ii5 

small  thickness  of  -002".    The  basal  segment  is  -005"  in  length  ;   the  second  '0225 
the  third  is  a  little  longer  than  the  second,  and  especially  towards  its  apical  end,  w 

hich 

slightly  swollen,  and  resembles  a  knobby  stick.    The  terminal  segment  is  about 
the  basal,  and  is  somewhat  conical.     The  whole  organ  is  covered  with  scattered  hairs 
which  are  particularly  numerous  on  the  distal  half  of  the  third  and  on  the  apical  segments 
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On  the  latter  they  are  arranged  in  whorls,  giving  the  organ  an  appearance  of  being  jointed, I 

which,  however,  is  not  really  the  case. 

The  mandibles  much  resemble  those  of  S.  Bushii ;  I  found,  however,  in  my  specimens 

six  apical  teeth  on  one  mandible,  and  only  four  on  the  other. 

The  maxillae  also  resemble  those  of  the  preceding  species.  The  arrangement  of  tlu 

teeth  is,  however,  a  little  different ;  and  they  appear  to  be  rather  more  numerous ;  or  at 

least  the  two  e  and/,  fig.  6,  have  each  a  large  secondary  lobe  at  the  base. 

The  palpus  is  simple,  short,  -005"  in  length  by  '002''  in  breadth,  and  rounded  at 

the  apex  (PL  XLV.  fig.  19) ;  it  bears  one  long  and  two  or  three  short  hairs,  not  at  the 

apex,  but  almost  in  the  middle  of  its  length,  though  rather  nearer  the  free  end.  The 

organ  is  membranous,  and  in  most  parts  transparent. 

The  upper  lip  is  about  -00416"  in  width,  and  is  quadrate  in  outline,  with  the  corners 

rounded  off.  The  free  edge  is  roughened  by  minute  teeth,  which  are  largest  towards  the 

centre.  On  each  side  there  is  also  a  row  of  larger  teeth,  parallel  with  the  anterior  mar- 

gin, and  with  the  teeth  pointing  inwards.  The  organ  is  also  provided  with  scattered hairs. 

The  organ  which  I  have  suggested  to  be  the  representative  of  the  second  pair  of  maxilla- 

is  represented  in  PL  XLV.  fig.  20.  In  my  specimens  it  differed  slightly  from  that  of 

P.  Saundersii  in  outline,  as  well  as  in  the  possession  of  two  minute  t<  th.  "Whether 
these  differences  are  constant  must  be  decided  by  the  examination  of  other  individuals. 

The  under  lip  resembles  that  of  P.  Saundersii  (PL  XLVI.  fig.  30). 

The  legs  are  longer  in  proportion,  but  at  the  same  time  thinner,  than  those  of  the  pre
- 

ceding species.  The  proportions  of  the  different  legs  are  the  same,  the  anterior  being  the 

smallest,  and  the  second  pair  intermediate  in  size  between  that  and  the  third  pair. 
 In  the 

relative  sizes  of  the  different  segments  also  this  species  agrees  very  closely  with  S
mynthvms 

Zuskii-Jhe  coxa  being  short,  and  the  three  following  segments  increasing  
in  size  almost 

in  a  geometrical  ratio.  The  whole  organ,  except  the  tarsus,  is  clothed  wit
h  scattered  hairs, 

which,  however,  are  most  numerous  on  the  tibia.  The  tarsus  itself  
is  short  and  bare. 

The  appendages  of  the  tarsus  are  manifestly  (PL  XLV.  figs.  22,  23
)  arranged  on  the 

same  type  as  in  S.  Buskii,  though  the  details  so  far  differ  as  to  
offer  good  specific 

characters.  The  outer  spine  (a)  is  not  elliptic,  but  resembles  in  outlin
e  the  blade  of  a 

clasp  knife,  and  has  two  strong  teeth  on  the  under  edge.  The  second  inner  
appendage  (a 

also  presents  well-marked  differences.  The  basal  portion  bears  a  small, 
 curved  spine,  and 

in  the  first  foot  (fig.  22)  gradually  contracts,  while  in  those  of  the  third  
pair  (fig.  23)  there 

is  a  sudden  diminution  immediately  beyond  the  basal  spine.  The  
tip  of  the  nlament 

Ca  XLV.  fig.  23  c)  appeared  to  me  to  be  slightly  swollen.  
In  this  character*  presents 

much  analogy  with  the  so-called  "  tenent  hairs  "  described  by  Mr.
  Tuffen  ̂ V  est  in  trie 

twenty-third  Volume  of  the  <  Transactions  of  the  Linnean  Society ;'  see,
  for  example, 

Ms  figures  of  these  hairs  on  the  tarsus  of  Ocypus  olens  (PL  XLII.  fig. 
 24*),  or  those 

from  Mylabris  cicAarwe  (PL  XLII.  fig.  29).  In  both  those  cases,  howeve
r,  the  hairs  are 

very  numerous,  and  their  combined  action  is  no  doubt  sufficiently  effica
cious ;  but  m  this 

case,  where  we  have  only  a  single  hair  on  each  foot,  its  action  must  be  very  sl
ight. 

The  spring  in  this  species  is  rather  longer  and  slenderer
  than  that  of  the  preceding. 
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The  basal  part  gradually  tapers  to  the  extremity,  which  is  sparingly  clothed  with  short 
hairs,  but  has  no  trace  of  the  three  long,  button-bearing  hairs  which  occur  in  Smynthurns 
Bmkii.  The  terminal  segment  is,  as  usual,  free  from  hairs ;  it  scarcely  tapers,  but  is 
simply  rounded  off  at  the  end.  On  the  inner  side  are  from  25  to  35  small  teeth,  of  uniform 
size ;  between  the  two  last  is  a  rounded  knob,  which  occupies  the  space  of  about  three 
teeth,  but  does  not  project  beyond  the  general  outline. 

The  ventral  tentacles  are  very  similar  to  those  of  S.  Buskii     They  are  provided  with 
the  same  gland-like  papilla?,  and  fulfil  doubtless  the  same  functions. 

Papirius  Saundersii,  n.  s.     Body  globular,  without  a  re-entering  angle.     The  great  ab 
dominal  segment  is  produced  backwards,  so  that  the  two  terminal  segments  are  not 
seen  when  the  animal  is  in  its  natural  position.     The  penultimate  segment  is  small, 
and  only  distinguishable  on  the  ventral  side. 

Variety  a.— Head  yellowish,  with  a  tinge  of  green  on  the  posterior  part,  more  or  less 
distinct  brownish  markings  on  the  central  line,  and  a  curved  patch  of  the  same  colour 
behind  the  antennae;  eye-disk  black.  Back  greenish,  mottled  with  brown:  the  size  as 
well  as  the  darkness  of  the  markings  varies  in  different  specimens ;  but  the  fundamental 
pattern  is  generally  the  same,  though  the  proportions  of  the  parts  may  differ  considerably. 
On  each  side  of  the  median  line  on  the  anterior  half  of  the  abdomen  is  a  more  or  less 
interrupted  band ;  about  the  middle  of  the  back  (that  is  to  say,  at  their  lower  extremity) 
these  are  joined  on  the  outer  side  by  a  diagonal  band,  and  the  two  on  each  side  unite,  then 
separate  and  pass  outwards  and  backwards,  soon  however  returning  again  to  the  middle 
line,  and  thus  enclose  a  more  or  less  quadrate,  or  circular,  space  of  the  paler  colour.  In 
the  middle  line,  and  at  the  posterior  end  of  the  great  abdominal  segment  or  segments,  is  a 
marking  which  is  very  characteristic.  There  is  first  of  all  a  small  dark  square,  immediately 
behind  which  are  three  oblongs  of  the  same  colour,  and  at  the  posterior  end  a  dark  band 
passing  backwards.  The  pale  spaces  between  the  oblongs  vary  in  width,  and  sometimes 
are  almost  obliterated.  The  oblongs  also  vary  in  length,  sometimes  increasing  gradually 
in  length  from  the  front  one,  like  the  steps  of  a  pyramid,  while  at  others  the  two  last,  or all  three,  are  of  equal  length. 

In  different  specimens  I  found  every  shade  between  brown  and  dirty  olive-green,  while  in 
some  the  light  ground  preponderated  over  the  darker  markings,  and  in  others  the  reverse was  the 

Sometimes  the  darker  parts  were  of  a  beautiful  purple 
The  Sldes  of  the  body,  and  the  two  basal  segments  of  the  antennas,  are  of  the  dark  hue, 

whatever  that  may  be,  with,  however,  a  few  spots  of  lighter  colour. 
The  two  apical  segments  of  the  antennae  were  purple  in  all  my  specimens,  which  struck 

me  as  a  very  curious  fact,  since  I  should  have  expected  that  the  antennae  would  have 
followed  the  law  of  colouring  which  prevailed  on  the  other  parts  of  the  body. 

I  he  posterior  segment  of  the  abdomen,  the  spring,  the  whole  underside  of  the  body, and  the  legs  are  pale,  the  latter  with  a  tinge  of  red. 
Variety  b.-~The  dark  parts  more  extensive,  and  very  dark  brown  or  purple.  This 

variety  is  at  hrst  sight  so  different  from  the  former,  that,  until  I  compared  the  nature  of 
tLie  markings  and  the  structure  of  the  different  organs,  I  supposed  that  it  was  a  different 
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The  two  varieties  occur  together. 

The  body  is  covered  by  scattered  hairs,  which  are  longest  on  the  posterior  part  of  the 
back,  where  they  have  the  appearance  of  a  tuft.  The  terminal  segment  of  the  antenna 
is  short,  as  in  P.  cursor. 

The  structure  of  the  antennae  is  enough  to  distinguish  this  species  from  any  of  those 
described  by  M.  Nicolet ;  nor  can  it  be  confused  with  the  Smi/nthurus  signatus  of  Temple- 
ton,  which,  as  already  mentioned,  is  a  different  species  from  the  S.  signatus  of  Fabricius,  to 
which  Mr.  Templeton,  as  I  consider  erroneously,  refers  it.  In  many  respects  it  approaches 

Mr.  Templeton's  S.  viridis,  which,  again,  I  must  consider  to  be  erroneously  identified  with 
the  S.  viridis  of  Fabricius ;  the  antennae,  however,  are  differently  constructed,  and  the 

markings  are  not  exactly  the  same.  Rather  in  front  of  the  antennae,  and  close  to  the 

middle  line,  is  a  double  dark  spot,  which  suggests  the  idea  of  ocelli. 

Length  05".    Found  in  the  latter  part  of  November,  December,  and  January,  amoi 
leaves  and  under  logs  of  wood,  with  the  two  preceding  species.     It  is  not  only,  however, 
of  livelier  colours  than  either  of  those,  but  also  of  more  active  habits,  running  freely, 

and  jumping  more  lightly  and  gracefully. 

I  have  given  myself  the  pleasure  of  naming  tliis  pretty  little  species  after  my  kind  friend 

Mr.  W.  Wilson  Saunders,  V.P.L.S.,  to  whom  I  am  under  many  and  great  obligations. 

The  antennae  closely  resemble  those  of  P.  cursor,  the  proportions  of  the  different 

segments  being,  indeed,  almost  exactly  the  same. 

The  upper  lip  also  (PI.  XLVI.  fig.  26)  much  resembles  that  of  the  preceding  species. 

The  margin  is  clothed  with  short  hairs  rather  than  teeth,  and  those  at  the  middle  are  no 

5 

longer  than  the  lateral  ones. 

The  mandibles  have  respectively  six  and  five  teeth ;  in  other  respects  they,  as  well  as 

the  maxillce  and  maxillary  palpi,  much  resemble  those  of  P.  cursor,  as  also  do 

The  second  pair  of  maxillce,  which,  however,  have  only  one  minute  tooth.  The  margin 

is  varied  somewhat  in  different  individuals,  being  occasionally  almost  straight,  and  in 
other  cases  more  or  less  lobulated. 

The  tongue  is  rounded  and  bilobed,  having  a  slight  notch  in  the  middle. 

The  lower  lip  is  formed  of  two  somewhat  quadrate  lobes,  the  outer  angles  being,  if  we 

may  so  say,  rounded  off,  while  the  inner  apical  angle  of  each  lobe  is  slightly  produced. 

The  organ  has  several  tufts  of  hairs.     The  margins  have  no  teeth. 

The  three  pairs  of  legs,  and  the  respective  segments  of  which  they  are  composed,  agree
 

closely  with  those  of  P.  cursor ;  but  the  foot,  though  formed  on  the  same  type,  differs 

in  its  details,  resembling  ft  Buskii  in  some  respects,  and  P.  cursor  in  others.  The 

outer  claw  agrees  most  with  that  of  the  former  species,  while  the  lower  appendage 

follows  that  of  the  latter.  Instead  of  the  outer  claw  tapering  to  the  extremity,  it  is 

rounded  off,  while  the  lower  angle  is  produced  into  a  small  claw  (PI.  XLVI.  figs.  31,  32). 

The  lower  appendage  is  rather  thicker  than  in  P.  cursor,  and  the  filament  e  is 
 some- 

what shorter.  There  are,  moreover,  two  minute  spines  on  the  posterior  foot,  which, 

however,  in  different  specimens,  differ  somewhat  in  size  and  position, 

indeed,  the  smaller  spine  seemed  to  be  absent. 

The  small  appendage  attached  to  the  ventral  surface  of  the  first  abdominal 
 segment 

vol.  xxiii.  3  ° 

In  some 
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shaped  something  like  a  pear,  and  attached  by  its  larger  extremity.  It  bears  four  or  five 

short  hairs.  Attached  to  it  is  a  second  piece,  also  of  a  pyriform  shape,  bnt  with  the  apex 

divided  into  two  lobes.  When  the  spring  is  turned  forwards,  the  base  ends  close  to 

this  organ,  exactly  as  described  by  M.  Nicolet. 

The  basal  part  of  the  spring,  that  is  to  say,  the  part  measured  from  the  fold  which 

separates  (if  my  suggestion  is  correct)  the  first  from  the  second  abdominal  segment,  is 

•0125"  in  length ;  the  middle  part  is  -022"  in  length,  with  a  breadth  of  -002"  at  the  base, 

and  -002"  at  the  extremity ;  while  the  terminal  segment  is  -0075"  in  length,  and  -00125" 
in  width  at  the  base.     It  tapers  a  little  towards  the  extremity,  and  has  from  30  to  40 
small  teeth  on  its  inner  margin. 

The  distribution  of  the  hairs  resembles  that  of  the  preceding  species. 

The  hairs  on  the  posterior  part  of  the  abdomen  are  of  two  sorts,  some  (PI.  XLVI.  fig.  34) 

being  short  and  sword-shaped,  while  others  are  longer,  and  resemble  a  lady's  riding- whip. 
The  males  may  be  distinguished  from  the  females,  so  far  as  my  observations  went,  only 

by  the  presence  of  a  small  papilla  on  the  ventral  surface,  just  in  front  of  the  anus. 

On  the  Anatomy  of  the  Smynthurid.e. 

Smynthurus  BusMi. 

Digestive  Organs. — The  intestinal  canal  is  a  straight  tube,  and  falls  into  three  divisions 

■the  oesophagus,  the  stomach,  and  the  rectum.  The  oesophagus  is  rather  long,  narrow, 

and  composed,  as  apparently  in  most  of  the  Thysanura,  of  an  inner  chitinous  membrane 

and  an  outer  layer  containing  muscular  fibres.  The  stomach  extends  almost  the  whole 

length  of  the  thorax  and  abdomen.  It  is  a  capacious  sac,  and  is  lined  internally  by 

yellow  nucleated  cells,  resembling  the  so-called  liver-cells  of  some  lower  Invertebrata. 

They  are  about  -005"  in  diameter,  and  tolerably  uniform  in  size.  They  are  themselves 
colourless,  but  contain  a  great  number  of  minute  yellow  globules,  resembling  oil-globules. 

The  nuclei,  when  freed  from  the  surrounding  matter,  are  clear  vesicles  about  '002  in 
diameter,  and  contain  a  very  few  minute  granules.  The  contents  of  the  stomach  con- 

sisted, in  my  specimens,  altogether  of  spores  and  young  shoots  of  Cryptogams.  The 

rectum  is  quite  short,  and,  like  the  stomach,  is  provided  with  longitudinal  and  transverse 

muscles.  The  former,  however,  are  not  easy  to  distinguish.  The  digestive  organs  of  the 

Thysanura  are  very  uniform;  at  least,  in  addition  to  the  genus  Smyntkurus,  I  have 

examined  specimens  of  Isotoma,  Degeeria,  Lipura,  Macrotoma,  and  Lepidocyrtus,  with- 

out finding  any  great  differences.  M.  Nicolet  also  gives  one  description  of  the  digestive 

organs  as  applicable  to  all  the  Poduridai  (including  Smyntkurus),  but  he  takes  a  very 
different  view  of  the  subject. 

The  digestive  organs  of  the  Poduridse,  according  to  him,  are  composed  of  five  parts, 

"  l'esophage,  le  jabot,  le  ventricule  chylifere,  les  vaisseaux  hepatiques,  l'intestin  grele, 
et  le  csecum."  He  admits,  however,  that  "le  jabot  paratt  n'etre  qu'une  simple  dilata- 

tion de  l'esophage,  dont  le  diametre  varie  selon  que  l'insecte  a  plus  ou  moins  mange;' 
it  has  also  no  different  structure  from  the  rest  of  the  oesophagus,  and  cannot  therefore  be 
compared  with  the  true  "jabot "  of  other  insects.  M.  Nicolet  mentions  the  longitudinal 
muscles  on  the  stomach,  and  has  also  noticed  the  transverse  fibres,  which,  however,  he 
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simply  calls  "  rides  transversales  et  irregulier  es, "  though  in  the  specimens  examined  by 
me  they  were  more  distinct  and  regular  than  those  of  the  other  series. 

I  found  no  posterior  division  of  the  stomach  sufficiently  well  marked  to  justify  M 

Nicolet' s  name  of  "intestine  grele;"  and  the  rectum,  which  M.  Nicolet  describes  a 

being  "  parfaitement  lisse,"  was  in  my  specimens  distinctly  muscular.  He  calls  it 

"csecum,"  which,  however,  is  no  doubt  a  mere  slip  of  the  pen.  The  most  essential 

difference  between  us,  however,  is  as  to  the  Malpighian  vessels,  of  which  M.  Nicolet 

thinks  that  there  are  six,  "  tubuleux  et  filiformes  ou  du  meme  diametre  dans  toute  leur 

longueur ;  ils  sont  inseres  immediatement  au-dessus  du  retrecissement  pylorique ;  leur 

longueur  egale  a  peine  la  moitie  de  celle  du  ventricule  chylifere ;  du  reste,  leur  extreme 

tenuite  et  leur  peu  de  consistance  ne  m'ont  pas  permis  de  les  etudier  en  detail." 

I  can  only  say  that  neither  in  Smynthurus  nor  in  any  other  genus  of  Poduridae  which 

I  have  examined,  have  I  been  able  to  detect  any  trace  of  these  organs. 

The  fatty  tissue  consists  of  lobular,  opaque,  white  masses,  which  owe  their  appearance  
to 

the  presence  of  innumerable  granules.  These  vary  from  a  very  minute  size  up  to  yAijth  oi 

an  inch,  and  are  probably  excretory  products.  A  large  band  of  it  lies  on  each  
side  of  the 

intestinal  canal,  with  which  it  has  numerous  connexions,  though  I  could  not  c
onvince 

myself  that  there  was  any  open  communication  between  the  two. 

Respiratory  Organs.— Smynthurus  breathes  by  means  of  trachea?.
  There  are,  however, 

only  two  large  spiracles;  at  least  I  was  unable  to  see  any  others;  an
d  all  the  larger 

trachea,  even  some  in  the  posterior  part  of  the  body,  were  traceable  up  to
  one  or  other  ot 

these.  It  is  very  unusual  for  an  articulate  animal  to  have  only  two 
 spiracles ;  and  then- 

position  is  still  more  extraordinary,  for  they  open  on  the  underside 
 of  the  head,  imme- 

diately below  the  antenme.  No  insect  is  known  to  have  spiracles  either  m  t
he  head  or 

between  this  and  the  prothorax ;  and  Burmeister  (Handbook  of  Entomology,  p.  105)  even 

goes  so  far  as  to  state  that  none  are  ever  so  situated.  It  appears
,  however  (see  Pagen- 

stecher,  Beitrage  zur  Anatomie  der  Milben),  that,  though  in  m
ost  Mites  the  tracheal  ori- 

fices are  situated  at  the  base  of  the  legs,  yet  in  TromUdlum  holo
serkeum  the  spiracles 

are  two  in  number,  and,  as  in  Smynthurus,  are  situated  at  the 
 lower  side  of  the  head 

though  not  exactly  in  the  same  place,  since  in  this  species  th
ey  open  on  the  inner  side  oi 

the  basis  of  the  mandibles.  .        . 

In  the  Thysanura,  according  to  Nicolet  *,  «  Les  overt
ures  trachedennes  ou  stigmates, 

dont  je  n'ai  pu  decouvrir  que  huit,  sont  placees  par  paire
s  sur  les  arceaux  superieur>  des 

quatre  premiers  segments  de  l'abdomen.  La  couleur  de  leu
r  peritreme,  qui  est  la  meme 

■me  celle  du  corps  de  l'insecte,  lesrendtres-difficilesaaper
cevoir;  leur  forme  est  lu  mil  aire ; 

ils  occupent  le  milieu  de  chaque  bord  lateral  des  segments  c
i-dessus  mentionnes,  mais  * 

une  distance  de  ce  bord  egale  au  septieme  environ  du  diame
tre  transversal  de  1  msecte 

M.  Nicolet   apparently   gives  this   description  as
  applicable  to  all  the  Poaureiies 

(a  term  in  which  he  includes  the  present  genus) ;  and  it  has  b
een  so  understood    - 

succeeding  writers  (see,  for  instance,  Gervais's  '  Insectes  Apteres,'  vol.
  m.  p.  3So,  ami    ui 

Siebold's  «  Anatomy  of  the  Invertebrata,'  translated  by  Burnett,  p.  438).     It  is,
  however 

incorrect  as  regards  Smynthurus;  nor  does  it  apply  
to  many  of  the  true  Vo 

gether 

*  Nout.  Mem.  de  la  Soc.  Helvetique,  toI.  vi.  p.  38. 3 
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duridse,  among  which  I  have  examined  species  belonging  to  most  of  the  genera,  though 

I  have  not  yet  been  able  to  obtain  any  specimens  of  the  true  Podura,  to  which  genus  the 

species  examined  by  Nicolet  belonged.  Close  to  the  spiracles,  the  tracheae  break  up  into 

a  great  number  of  thin  branches,  which  supply  the  head  without  much  more  subdivision. 

There  is  also  a  very  large  trunk,  which  almost  immediately  divides  into  two  branches, 

the  smaller  one  of  which  soon  divides  again,  and  supplies  the  anterior  region  of  the 

thorax,  while  the  other  gives  off  branches  to  the  posterior  legs  and  the  abdominal 

organs.  In  the  manner  of  subdivision,  the  tracheae  of  Smynthurus  differ  from  those  of 

the  true  Insects,  and  agree  more  closely  with  the  Myriapoda  and  tracheal  Arachnida,  in 

the  fact  that  they  do  not  often  give  off  branches  nor  form  tufts,  but  generally  divide 

dichotomously,  and  run  considerable  distances  without  a  separation. 

I  have  noticed  no  respiratory  movements ;  and  the  supply  of  oxygen  is  probably  due 

therefore  principally  to  that  diffusive  power  of  gases,  the  laws  of  which  have  been  so  well 

worked  out  by  Dr.  Graham,  and  even  applied  to  the  respiration  of  insects.  "  In  the  law 

of  diffusion  of  gases,"  he  says,  "  we  have  therefore  a  singular  provision  for  the  full  and 
permanent  inflation  of  the  ultimate  air-cells  of  the  lungs.  But  it  is  in  the  respiration 

of  insects  that  the  operation  of  the  law  will  be  most  distinctly  perceived.     The  minute 
tubes  accompanying  the  blood-vessels  to 

every 

and,  like  them,  ramifying  till 
they  cease  to  be  visible  under  the  most  powerful  microscope,  are  kept  distended  during 

the  most  lively  movements  of  the  little  animals,  and  the  necessary  gaseous  circulation 

maintained,  wholly,  we  may  presume,  by  the  agency  of  diffusion."  Though  we  must 
attribute  some  influence  to  the  respiratory  movements  exhibited  by  so  many  insects,  the 

above  explanation  seems  to  me  to  throw  much  light  on  the  question,  which  I  have  already 
treated  at  greater  length  in  the  «  Linnean  Transactions '  for  1860. 

I  should  not  have  thought  it  necessary  to  allude  again  to  the  subject,  but  that  Prot. 

It 

Kathke,  in  a  posthumous  memoir  "  On  the  Respiratory  Process  in  Insects"  (See  Ann 
and  Mag.  of  Nat.  Hist.  3  ser.  vol.  ix.  p.  105),  appears  to  have  overlooked  these  facts,  and 

thereby  to  have  fallen  into  some  errors.  Thus  he  says,  "  Prom  the  absence  of  all  such  phe- 
nomena, we  might  conclude  that  in  the  pupas  of  the  above-mentioned  insects  (Coleoptera 

and  Hymenoptera)  the  tracheary  respiration  is  entirely  interrupted."  And  further  on, 

"  In  any  case,  it  is  certain  that  the  respiration  of  pupae  can  only  be  very  weak 
I  think,  been  sufliciently  shown  that  the  mere  absence  of  respiratory  movements  does  not 
necessarily  involve  such  a  conclusion. 

While,  however,  in  Smynthurus  Buskii  the  mere  presence  of  tracheae  is  easily  detected, 

difficult  as  it  may  be  to  ascertain  their  distribution,  I  have,  to  my  great  astonishment,  been 

unable  to  detect  a  trace  of  them  in  the.  genus  Papirius.  Remembering  that  though  the 
great  Treviranus  was  unable  to  convince  himself  of  the  existence  of  tracheae  in  Lepisnm 

they  have  since  been  discovered  by  Burmeister,  and  being  only  too  well  aware  of  t^ 

difficulties  attending  the  dissection  of  these  minute  animals,  I  long  attributed  the  ap- 
parent absence  of  tracheae  to  my  own  unskilfulness  ;  but  this  explanation  is  not,  I  think, 

tenable ;  and  even  if  rudimentary  tracheae  be  hereafter  discovered,  I  feel  at  least  convinced 

that  their  arrangement  and  distribution  will  be  found  to  differ  altogether  from  those 
which  characterize  Smynth„rus.     It  must  be  remembered  that  the  air  in  the  trachea?  of 
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freshly  killed  insects  glitters  like  threads  of  quicksilver ;  and  howover  absurd  it  may 
sound,  I  consider  the  inside  of  an  insect,  with  its  beautiful  and  rich  tracery  of  glittering 

tubules,  to  be  one  of  the  loveliest  objects  in  nature.  In  searching,  therefore,  for 

tracheae  we  are  very  much  assisted  by  the  presence  of  the  air ;  and  while  in  preserved 

specimens  these  organs  are  not 

specimens  they  are  generally  very  conspicuous. 

I  have  not  yet  discovered  in  Papirius  any  other  organs  of  respiration ;  but,  comidcrin 

easy  to  trace,  at  least  towards  their  extremities,  in  fro  li 

quite  poss 
how  soon  these  animals  dry  up  if  placed  in  a  dry  atmosphere,  it  seems 

that  they  may  respire  through  the  general  surface  of  the  skin. 

Female  Generative  Organs. — The  ovaries  of  Smynthurus  are  very  simple.  From  th< 

delicacy  of  their  membranous  envelope,  it  is  not  very  easy  to  extract  them  entire;  but 

the  best  wav  is  to  make  a  section  of  the  animal  from  the  back  at  the  anterior  part  of 

the  cephalothorax,  to  the  base  of  the  spring :  in  this  case,  the  ovaries  will  generally  be 

found  uninjured,  and  may  be  separated  from  the  other  organs  without  very  much  diffi- 

culty. They  consist  of  a  single,  short  and  broad  egg-tube  on  each  side,  and  unite 

posteriorly  to  form  a  narrow  vagina  about  -003125"  in  length.   Having  found  i1  impossible 

to  remove  the  skin  in  such  a  manner  as  to  expose  the  ovaries  in  si/tt.  and  as  the  me 

above  described  destroys,  of  course,  the  natural  position  of  the  organs,  I  am  nnabl< 

to  say  much  as  to  the  usual  position  of  the  ovaries.    They  did  not  appear,  however, 

to  pass  directly  forwards,  but  seemed  rather  to  curve  round  from  the  point  of  attach- 

ment to  the  vagina  so  as  to  lie  rather  in  the  posterior  part  of  the  body.     They  were,  1 

think,  on  the  dorsal  side  of  the  intestinal  canal ;  but  this  point  I  unfortunately  forgot 
to  note  at  the  time. 

M.  Nicolet  was  unsuccessful  in  his  search  for  the  organs  of  generation.  "  Je  l
'ai  deja 

dit,"  he  says,  "  les  difficulty  que  l'extreme  petitesse  de  ces  insectes  oppose  a  la  dissection, 

rendant  fort  difficile  l'etude  de  leur  organisation  interieure,  qui  peut-etre  restera 
longtemp 

le  hasard  seul,  en  rendant  un  observateur  temoin  d  un  accoupl. 

nient,  pourra  faire  deeouvrir  leurs  organes  genitaux,  mais  un  pareil  hasard  est  dime 

pre\ I  quote  this  sentence  as  an  excuse  for  the  numerous  details,  in  t
he  anatomy 

of  Smynthurus,  which  I  have  left  unascertained;  many  of  which,  however,  want 
 of  time 

alone  has  prevented  me  from  making  out.  I  may  add  that  the  small  size  of 
 Smynthurus 

gave  me  less  difficulty  than  its  curious  form  and  the  extreme  delicacy
  of  its  internal 

organs.  By  opening  the  animal,  however,  as  above  mentioned,  I
  was  able  several 

times  to  make  out  the  vagina  above  described,  and  also  to  trace  it  to  the  vulv
a,  which, 

with  the  anus,  opens  into  a  common  cloaca  at  the  posterior  end  of  the
  body ;  this, 

however,  from  the   great  development  of  the  segment  bearing  the  spri
ng,  is  thrown 

apparently  on  to  the  dorsal  surface. 

The  only  accessory  organs  which  I  could  find  were  two  small,  gl
andular,  rounded  bodies 

attached  to  the  vagina  close  to  its  orifice.  They  were  -0055"  in  width,
  and  shaped  like  a 

kidney,  with  the  convex  side  in  front.  On  the  other  side  of  each,  th
at  is  to  say  near  the 

vulva,  is  a  dark-brown  rounded  mass,  about  -003"  in  diameter. 
 Beyond  their  relative 

position,  I  did  not  make  out  the  relation  which  these  organs  b
ore  to  one  another  or 

to  the  vaeina. 
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My  examination  of  Smynthurus  began  early  in  October.  At  this  period  the  ovaries 

generally  contained  perfectly  clear  jelly-like  nuclei,  of  which  the  largest  were  about 

*001"  in  diameter,  but  many  were  much  smaller ;  these  nuclei  were  surrounded  by  a 
clear,  transparent,  but  less  brilliant  substance,  which  sometimes  formed  a  complete 

spherical  envelope  to  a  single  nucleus,  but  generally  appeared  as  a  lobulated  mass 

enclosing  two  or  more.  In  other  cases,  which  I  suppose  were  more  advanced,  the  nuclei 

were  darkened  by  a  deposit  of  granules.  Even,  however,  early  in  October  the  development 

of  the  eggs  was  sometimes  much  more  forward,  and  the  ovary  contained  a  number  of  yelk- 

masses  at  pretty  regular  intervals.  In  a  transverse  section  of  the  ovary  there  were  three, 

or  at  the  broadest  part  four  rows.  The  spaces  between  the  yelk-masses  were  occupied, 

as  before,  by  the  nuclei  and  their  transparent  enveloping  substance.  The  yelk-masses 

having  at  this  period  no  bounding  membrane,  when  I  attempted  to  isolate  them  by  open- 

ing the  ovary,  they  immediately  fell  to  pieces ;  which  made  the  study  of  their  develop- 

ment somewhat  difficult.  On  the  13th  October  I  found  a  specimen  with  eggs  apparently 

ready  to  be  laid ;  they  were  yellow,  round  bodies,  *01"  in  diameter,  with  a  single  struc- 

tureless ovarian  membrane,  and  the  yelk  was  composed  of  oil-globules  of  various  sizes 

up  to  -0015".  I  could  find  no  trace  of  Purkinjean  vesicle.  On  the  22nd  I  exa- 

mined another  female  in  a  similar  condition,  and  found  the  eggs  to  be  about  forty  in 
number. 

Male  Generative  Organs. — Smynthurus  Buskii,  as  I  have  already  observed,  became 

much  rarer  in  the  latter  part  of  November,  and  disappeared  altogether  early  in  December. 

Up  to  this  time  I  had  been  occupied  in  the  determination  of  species  and  the  examination 

of  the  other  parts ;  so  that  my  description  of  the  male  organs  of  reproduction  must  be 

taken  from  Papirius  Saundersii,  which  made  its  appearance  later  in  the  autumn,  and 

lived  longer  through  the  winter.  There  is,  however,  no  doubt  that,  if  my  specimens  had 

lasted,  I  should  have  been  able  to  lay  before  the  Society  a  description  of  these  organs 

Smynthurus  Buskti,  which,  from  its  greater  size,  was  the  species  most  favourable  for 
dissection. 

In  Papirius  Saundersii,  as  in  many  other  apterous  Articulata,  the  testis  is  formed 

on  the  same  type  as  the  ovary.  On  each  side  of  the  body  is  a  simple  tube  (PL  XL\  L 

fig.  38  a),  opening  into  a  triangular  reservoir  with  its  base  in  front.  The  two  posterior 

sides  of  the  triangle  are  accompanied  by  a  glandular  accessory  organ,  containing  a  centra 

cavity  (PL  XLVI.  fig.  38  c),  full  of  minute  globules,  the  largest  of  which  do  not  exceed 

•000083"  in  diameter,  while  the  majority  were  much  smaller.  From  the  posterior  angle 
of  the  reservoir  a  short  and  narrow  vas  deferens  runs  into  the  ductus  ej  aculatorius, 

which  is  also  short  pyriform,  and  opens,  like  the  vulva,  with  the  anus  at  the  posterior end  of  the  body. 

The  development  of  the   spermatozoa  proceeds  as  in  OUsium  (Phil.  Trans.  18W- 

The  testis  contains  small  cells,  about  -00025"  in  length,  and  collected  into  masses  ot 

in 

various  sizes,   which  have  probably  arisen  within  mother-cells ;    their  size    does  n 

appear  to  depend  in  any  way  on  the  stage  of  development  of  the  spermatozoa.    The 

small  cells  which  compose  them  are  at  first  somewhat  oval ;  gradually  one  end  elongates. 

and  at  length  they  resemble  in  form  the  q^  of  a  Cynips,  consisting  of  a  thread,  wit  i 
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a  small  swelling  at  one  end,  and  a  larger  oval  body  at  the  other  (PL  XLVI.  fig.  39) ; 

this,  however,  is  not  probably  the  mature  form. 

The  testis  also  contained  numerous  greenish,  oval  or  somewhat  quadrate  bodies 

(PI.  XLVI.  fig.  41),  about  -0002"  in  length,  and  exactly  resembling  the  similar  bodies 

which  I  found  in  the  testes  of  Chellfer  and  Obisium,  and  which  so  curiously  resemble 

the  spermatozoa  of  Tolydesmus. 

There  were  also  a  number  of  larger  spherical  cells  (fig.  42),  from  -0005"  to  001"  in
 

diameter,  and  transparent  or  containing  only  a  few  granules.  These  may  perhaps  be 

compared  with  the  similar  bodies  found  in  the  testis  of  Oniscus. 

The  walls  of  the  triangular  reservoir  are  rather  thick,  and  consist  of  nucleated
  cells 

(PI.  XLVI.  fig.  38).  It  contains  the  spermatozoa  and  the  green  bright  bodie
s,  as  well 

as  some  other  globules,  which  resemble  oil-globules. 

The  walls  of  the  accessory  glands  are  also  composed  of  thick  cells. 
 They  are  com- 

pletely filled  by  the  minute  granules,  which  form  an  opaque  mass.  The  du
ctus  ejacu- 

latorius  has  an  apparently  chitinous  lining,  which  is  strengthened,  l
ike  the  tracheae  ami 

some  other  chitinous  parts  of  Articulata,  by  transverse  ribs,  which,  in  thi
s  case,  are  very 

The  so-called  -gastric  tuber  and  the  two  filaments  which  proceed  from
  it,  are  not  the 

least  curious  part  of  the  anatomy  of  Smynthvms.  The  gastric  or,  as 
 it  may  better  be 

called,  the  ventral  tube  is  situated  on  the  underside  of  the  body,  in 
 the  middle  line  and 

mmediately  behind  the  second  pair  of  legs.     From  it  the  animal
  can  project  two  long, 

manner 

colourless,  transparent  filaments,  which,  when  extended,  are  nearl
y  ,  0-th  of 

length,  are  somewhat  elbowed  in  the  middle,  and  at  the 
 end  are  covered  with  sma  1 1 

vesicles  or  "glands,"  which,  according  to  Nicolet,  secrete  abunda
ntly  a  mucous  fliud  by 

which  the  whole  organ  is  «  contiuuellement  invisque,"  but  
which  I  have  not  observed  on 

the  specimens  examined  by  me.  Nicolet  gives  a  figure  (pi.
  3.  fig.  22)  of  a  tentacle,  which 

does  not  altogether  agree  with  my  observations ;  but,
  as  he  does  not  mention  the  specie- 

from  which  it  was  taken,  it  is  impossible  to  say  that  the  d
ifferences  may  not  be  par  ly 

specific,  thongh  I  am  not  disposed  to  think  that  they
  can  all  be  accounted  for  m  this 

  ...    M.  Nicolet  observes  that  the  tentacles  are
  "doues  d'un  mouvement  rctractil, 

exactement  pareil  k  celui  des  tentacules  oculaires  des  L
imaces ;"  but  he  does  not  figure  no 

describe  the  very  curious  muscles  by  which  the  appara
tus  is  worked,  nor  has  the  sublet 

been  investigated  by  any  other  naturalist. 

In  PL  XLVI.  fig.  35, 1  give  a  figure  of  the  whole  orga
n  in  a  state  of  faction 

point «,  the  basal  portions  of  the  two  tentacles,  b,  b,  are
  attached  to  the  wall  of  he  ventrai 

tube  j  the  tentacle  itself  is,  of  course,  in  this  position  turn
ed  inside  out,  the  outer jnD ,  A, 

being  the  inner  wall  in  fig.  36,  and  the  small  vesicles
  seen  on  the  outer  wall  in  that  hguie 

being  here  in  the  central  part  of  the  hollow  tube.     Al
l  the  letters  m  tins  figure ̂ present 

the  same  parts  as  in  fig.  35 .     At  the  part  /  is  attache
d  the  muscle  e,  wh:ch  m  fig.  3o  he 

iuside  the  tube,  while  here  it  is  necessarily  external 
 tort.    The  point  ,  u,  the  tei nnna 

part  of  the  filament  when  extended ;  the  numerous  vesic
les  can  be  urn.  m  ** ̂ rtrf 

position,  through  the  transparent  walls,  and  the  musc
le  « ,  attached  m  fig.  34  to  the juner 

«de  of  the  extreme  end,  is  turned  out  in  the  same  man
ner  as  the  muscle  ,.    The  pomt/, 

At  the 
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as  may  be  seen  in  fig.  36,  very  nearly  divides  the  tentacle  into  two  equal  parts,  though 

the  basal  portion  (that  is  to  say,  the  part  /,  b,  a)  is  slightly  the  longer  of  the  two ; 

although,  therefore,  the  part  i,  c,f  is  always  found  bent  nearly  into  a  semicircle,  still  the 

tentacular  ends  of  the  two  muscles  e  and  h  are  kept  about  ̂ th  of  an  inch  apart,  while  their 

opposite  ends  are  attached,  close  together,  to  the  wall  of  the  back,  immediately  above  the 

ventral  tube — a  position  which  adds  much  to  the  difficulty  of  dissecting  out  the  whole 

organ  without  injuring  any  of  the  parts.  The  terminal  muscle  h  is  single  and  cylindrical, 

while  the  other  one  is  divided  nearly  in  the  middle  into  two  equal  branches  (fig.  36,  e,  g). 

Although  the  arrangement  and  attachments  of  these  different  parts  are  so  peculiar  and 

intricate,  a  comparison  of  the  two  figures  (PI.  XL VI.  figs.  35,  36)  will,  I  think,  satisfactorily 

illustrate  the  mode  in  which  the  organ  is  extended,  directed,  and  retracted.  The  whole 

skin  of  the  animal  is  kept  in  a  state  of  considerable  tension  by  the  quantity  of  its  contents ; 

so  that  if  an  incision  is  made,  part  of  the  entrails  are  immediately  forced  out.  If,  therefore, 

we  imagine  the  muscle  e  to  relax,  the  tension  of  the  skin  acting  on  the  place  at  which 
t  he  ventral  tube  is  folded  inwards — in  fact,  on  the  tube  b,  at  the  end  a — will  begin  to  force 

the  tentacle  inside  out,  so  that  what  was  the  inner  wall  will  become  the  outer  one,  and 

vice  versa,  and  the  muscle  e,  as  it  elongates,  from  being  external  to  the  tube,  will  gradually 

become  internal.  The  first  effect  of  this  upon  the  other  section  of  the  tentacle,  c,  will 

be  to  straighten  it,  but  gradually  the  muscle  h  also  must  relax ;  the  continuance  of  the 

same  pressure  will  invert  also  the  tube  c,  and,  the  muscle  h  being  carried  into  it  in  the 
same  manner  as  has  already  happened  to  e,  we  shall  at  last  have  the  state  represented  in 

fig.  35, — the  whole  tube  being  inverted  from  its  former  position,  the  lower  half  contain- 
ing the  two  muscles,  the  upper  half  only  the  one  marked  h. 

The  protrusion  of  the  organ,  however,  though  probably  much  assisted  by  the  tension  of 
the  skin,  is  not  to  be  altogether  attributed  to  it,  as  the  muscles  are  apparently  surrounded 

by  a  layer  of  transverse  fibres,  which  must  tend  to  produce  the  same  effect.  I  was  at  first 

inclined  to  wonder  at  the  presence  of  two  muscles,  and  to  suppose  that  the  object  might 
have  been  equally  well  attained  by  the  presence  of  only  the  one  marked  h.  The  two 

muscles,  however,  acting  on  different  parts,  may  enable  the  organ  to  be  retracted  more 

quickly  than  might  otherwise  be  the  case — an  advantage  evidently  of  much  importance 

to  a  part  so  delicate.  Whatever  also  may  be  the  function  of  the  tentacles,  a  muscle 

tttached  to  the  middle  part  will  enable  the  animal  to  apply  this  portion  to  some  parts  ol 
its  body  which  perhaps  could  not  otherwise  be  so  conveniently  reached.  Again,  it  « 

evident  that  a  single  muscle  attached  to  the  part  d  could  not  have  fully  retracted  the 
tube,  because  the  distance  between  d  and  a  is  less  than  the  length  of  the  tentacle; 

but  this  difficulty  is  at  once  avoided  by  the  presence  of  a  second  muscle,  which  throws 
the  tentacle  into  a  curve;  moreover,  greatly  as  the  two  muscles  are  extended  when 

the  organ  is  protruded  to  its  full  length,  if  there  was  only  one  it  would  require  a  still 
greater  power  of  elongation. 

One  function  at  least  of  the  ventral  tube  is  easily  visible.  If  a  Smynthurns  is  laid  on 

its  back— a  position  from  which  it  has  some  difficulty  in  recovering  its  feet,— and  if,  while 
it  is  in  this  attitude,  a  piece  of  glass  is  brought  within  its  reach,  the  animal  will  endeavour 

to  seize  it  with  the  feet,  but  at  the  same  time  it  will  project  one  or  both  of  the  ventral 
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tentacles,  and  apply  it  or  them  firmly  to  the  glass,  emitting  at  the  same  time  a  drop  of  fluid, 
which  no  doubt  gives  a  better  hold.   I  have,  however,  known  a  Smynthurus  seize  hold  with 

i 

one  of  its  tentacles  of  the  needle  with  which  I  was  turning  it  over  on  its  back ;  and  the 
adherence  was  much  firmer  than  the  mere  presence  of  a  little  fluid  would  account  for. 

In  the  parallel  case  of  the  Poduridse,  M.  l'Abbe  Bourlet  supposes  that  the  ventral  tube 
acts  as  follows : — "  1°.  Qu'il  sert  a  ces  insectes  a  se  maintenir  sur  les  surfaces  perpendi- 

culaires  en  y  faisant  le  vide ;  2°.  Que  le  liquide  excrete*  par  lui  sert  a  humecter  la  queue 
et  la  rainure ;  3°.  Qu'il  supplee  a  la  faiblesse  des  pattes  dans  les  chutes  qui  suivent  les 

sauts."  I  am  therefore  disposed  to  agree  with  him  in  so  far  as  he  denies  that  the 
adhesive  power  depends  altogether  on  the  viscous  fluid;  but,  on  the  other  hand,  I  cannot 

attach  much  importance  to  his  two  latter  suggestions. 

De  Geer  well  understood  the  use  of  this  curious  organ.  He  says,  "  quand  la  Podure 
(under  which  name  he  includes  the  present  genus  Smynthurus)  marchait  contrc  les 

parois  du  poudrier,  il  lui  arrivait  souvent  de  glisser ;  e'etait  comme  si  les  pieds  lui  man- 

quaient,  de  fagon  qu'elle  6tait  sur  le  point  de  tomber ;  dans  l'instant  meme,  les  deux  filets 

parurent  et  furent  lances  avec  rapidite"  hors  de  leur  etui,  s'attachant  dans  le  moment  au 

verre  par  la  matiere  gluante  dont  ils  sont  enduits,  en  sorte  qu'alors  la  Podure  Be  trouvait 

comme  suspendue  a  ces  deux  filets."  Nicolet  gives  a  similar  explanation  of  t  heir  function, 

and,  like  De  Geer,  attributes  the  adhesiveness  to  the  glutinous  matter  which  they  secret.-. 

Upon  this  point,  however,  I  feel  compelled,  as  already  mentioned,  partly  to  disagree  wit! 
these  two  high  authorities. 

The  Nervous  System.— -M.  Nicolet  describes  the  nervous  system  of  Smynthurus  as  con- 

sisting of  four  ganglia,  with  a  double  connecting-cord.  Two  of  these  ganglia  occupy  the 

head,  and  form  the  oesophageal  collar.  The  1st  suboesophageal  ganglion  (Nicolet,  I.  c. 

pi.  4.  fig.  1  c)  gives  off  two  small  nerves  on  each  side.  The  2nd,  which  is  situated  nea
rly 

midway  between  the  1st  and  3rd,  has  a  third  nerve  on  each  side ;  and  the  po
sterior 

ganglion,  besides  three  pairs  of  nerves  corresponding  apparently  to  those  o
f  the  pre- 

ceding ganglion,  has  at  its  hinder  extremity  three  other  much  larger  nerves, 
 which 

supplv  the  posterior  part  of  the  body. 

I  found  much  difficulty  in  making  out  the  nervous  system  at  all,  hut  hope
d  that  Dr. 

Hicks's  bleaching  process  might  facilitate  the  matter.  In  this,  however,  I  wa
s  disappointed, 

nor  was  Dr.  Hicks  himself  more  successful:  he  writes  me  word,  «  I  have
  been  as  unsuc- 

cessful as  you  in  the  bleaching  process.  The  thickness  of  the  body,  and  th
e  want  of 

thickness  of  the  chitine  laver  allowing  shrivelling,  are  obstacles  wh
ich  I  am  afraid  will 

not  be  overcome.  It  does  well  for  the  legs,  wings,  and  antennae ;
  but  for  the  thick  bodies 

it  seldom,  I  think,  will  suit,  unless  the  integument  is  very  fi
rm."  Dr.  Hicks,  however, 

satisfied  himself  that  there  were  « three  thoracic  ganglia,  with  
a  posterior  cord  extending 

into  the  abdomen  in  the  median  line."  _ 

Since  that  time  I  have  been  unable  to  obtain  any 
 specimens  of  S.  B«*kn,  which, 

being  a  large  species,  is  a  favourable  subject  for  exam
ination.  I  had,  however  already 

satisfied  myself  of  the  presence  of  two  large  ganglia  in  the
  antenor  part  of  the  body ; 

but  the  nerves  proceeding  from  them  seemed  to  me 
 to  be  larger  than  those  figured 

by  Nicolet. 
XXIII 
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EXPLANATION  OP  THE  PLATES. 

Plate  XLV. 

Fig.  1.  Smynthurus  Buskii.     Mandible,  x  60. 

Fig.  2.  „  „  Tip  of  the  same,  x  250. 
Fig.  .3.  „  „  Mandible  of  other  side,  x  60. 
Fig.  4.  „  „  Tip  of  the  same,  x  250. 
Fig.  5.  .,  „  Maxilla,  x  60. 
Fig.  6.  „  „  Tip  of  the  same,  x  250. 
Fig.  7-  „  „  Labrum,  x  250. 
Fig.  8.  „  „  Palpus,  x  250. 
Fig.  9.  „  „  Second  maxilla,  x  250. 
Fig-  10.  „  „  Leg  of  third  pair,  x  60. 
Fig.  H.  „  „  Foot,  x  250. 

F|g-  12-  „  „  Spring,  x  60. 
Fig-  Wk  „  „  Part  of  the  same,  x  250. 
*ig-  11-  ,,  „  Anal  appendages,  x  250. 
Fig.  15.  Papirius  cursor.     Antenna,  x  60. 
Fig-  16.  „  „  Tip  of  the  same,  x  250. 
Fig-  17-  „  „  Upper  lip,  x  250. 
Fig-  1 6.  „  „  Tips  of  the  two  mandibles,  x  250. 
Fig-  19.  „  „  Palpus,  x  250. 
Fig.  20.  „  „  Maxilla  of  the  second  pair,  x  250. 
Fig-  21.  „  „  Leg  of  the  third  pair,  x  60. 
Fjg-  22.  „  „  Foot  of  the  first  leg,  x  250. 
Fig- 2.3.  „  „  Foot  of  the  third  leg,  x  250. 

Plate  XLVI. 

Fjg-  24.         „  „  Spring,  x  60. 
Fig.  25.  Gregar'ma  of  P.  cursor. 
Fig.  26.  Papirius  Saundersii.     Upper  lip,  x  250. 
Fjg-  27-  n  „  Tip  of  first  maxilla,  x  250. 
*!g-  28.  „  })  Tip  of  second  maxilla,  x  250. 
Fjg-  29-  »  »  Palpus,  x  250. 
Fig.  30.  „  M  Lower  lip,  x  250. 
rig-  31.  „  n  Foot  of  anterior  leg,  x  250. 
*jg-  32.  M  n  Foot  of  posterior  leg,  x  250. 
rig.  33.  „  w  Anterior  abdominal  appendage,  x  250 
rig.  34.  „  ?j  Anal  hairs,  x  250. Fig. 

Smynthurus 

a.  Orifice  of  tube.  y.  Point  of  attachment  of  basal  muscle. 
b.  Basal  part  of  tentacle.  g.  Branch  of  basal  muscle. 
c.  Apical  part  of  tentacle.  h.  Apical  muscle. 
d.  Point  of  attachment  to  dorsal  surface.  i.  Papillae  turned  outside  in. c.  Basal  muscle. 

Fig. 
Papirius  purpureas 

Fig.  37-  Female  generative  organs,  Smynthurus  Buskii organs Fig.  38 

Fig.  39.  Spermatozoa,  x  250. 
Fig.  40.  Earlier  stages  of  spermatozoa,  x  250. 
Fig.  41.  Greenish  cellules  occurring  in  considerable  numbers  in  the  male  generative  organs,  X  250- 
Fig.  42.  Large  transparent  cells  occurring  in  considerable  numbers  in  the  male  generative organs,  x  250. 
Fig.  43.  Papirius  Saundersii. 
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XXVIII.   On  the  Geographical  Relations  of  the  Coleoptera  of  Old  Calabar 
By  Andrew  Murray,  Mq.,  F.L.S.,  Assist.  Sec.  Ko>/.  Hort.  Soc. 

Read  February  6th,  1862. 

1HE  late  Prof.  Edward  Eorbes's  speculation  or  theory  that  the  South-American 
continent  was  at  one  time  united  or  in  close  proximity  to  Western  Africa,  in  the 
direction  of  the  Sargasso  Sea,  has  met  with  very  general  favour  and  acceptance;  but 
the  paper  on  the  Orchidaceae  of  Fernando  Po,  lately  read  to  this  Society  by  Dr.  Lindley, 
and  other  recent  observations  show  that  much  evidence  is  still  needed  before  it  can  be 

said  to  be  established.  As  a  small  contribution  to  the  determination  of  this  question 
and  its  collateral  issues  (such  as  the  former  points  of  junction  or  of  greatest  proximity 
of  the  two  continents,  and  the  lines  by  which  the  allied  faunae  and  flora?  have  been 

dispersed),  I  shall  lay  before  the  Society  a  few  memoranda  relating  to  the  geographic*] 
affinities  of  the  Coleoptera  of  Old  Calabar,  a  part  of  West  Africa  of  which  comparatively 
little  is  known,  and  which  I  have  had  favourable  opportunities  of  studying  through  the 
kindness  of  the  Scottish  missionaries  who  have  established  themselves  there. 

I  shall  not  attempt  here  to  enter  into  an  examination  or  description  of  the  entire  Co- 

leopteran  fauna  of  Old  Calabar.  That  task  I  have  already  commenced  in  a  work  partially 

published,  and  which,  although  for  the  present  interrupted  by  more  engrossing  duties, 

I  trust  ere  long  to  resume.  On  the  present  occasion  I  shall  limit  my  notice  to  a  few 
illustrations  of  the  more  remarkable  affinities  which  I  have  observed  between  the  Co- 

leoptera of  Old  Calabar  and  those  of  other  countries,  and,  in  doing  so,  shall  refrain 

from  noticing  many  species  to  which  I  could  have  referred  as  allied,  when  their  form  or 

genus  could  also  be  said  to  be  generally  distributed  over  the  whole  world. 

1.  As  to  America,  and  more  especially  South  America. 

The  first  I  shall  particularly  notice  is  Galerita—an  American  genus  comprising 

upwards  of  forty  species,  of  which  nine-tenths  are  found  in  America,  most  of  them  in 

the  United  States,  some  in  California,  some  in  the  West  Indies,  others  in  Brazil,  &c,  and 

so  southward  to  Monte  Video.  The  northern  species  have  a  red  thorax  and  black  or 

dark-blue  elytra.  As  we  go  southwards,  species  are  found  with  the  colour  of  the  thorax 

darker  or  black,  and  its  shape  narrower.  In  Caraccas  and  the  West  India  Islands, 

the  species  G.  unicolor  found  there  has  a  black,  narrow  thorax,  with  blue  elytra;  and 

G.  Zacordairei,  found  at  Monte  Video,  is  wholly  black.  I  have  four  species  of  this  genus 

from  Old  Calabar,  all  black,  and  all  having  the  elongated  thorax,  &c,  of  the  South- 

American  species  ;  one  of  these  species  is  found  also  in  Senegal.     The  American  species 

Galerita  unicolor  is   contrasted  with  my  Old-Calabar   species   Galerlta  femoralis  in 

PI.  XLVII.  figs.  1  and  1  a.     There  are  only  two  Asiatic  species ;  so  that  the  inference 
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to  be  drawn  is,  that  there  is  a  little  overflowing,  on  the  one  hand,  from  America  into 

Asia,  and  a  somewhat  greater  overflowing,  on  the  other,  into  Africa. 
The  Pheropsophi,  or  larger  Brachmi,  furnish  an  instance  the  converse  of  what  we 

see  in  Galerita.  Their  metropolis  is  in  tropical  Asia  and  West  Africa ;  but  a  few  and 

rare  New-World  species  are  found  in  Eastern  South  America.  Three  or  four  species 
only  are  to  be  found  in  America,  to  balance  the  fifteen  or  sixteen  of  Africa. 

I  do  not  take  into  account  the  genera  Calleida  and  lebia,  which,  as  at  present  con- 
stituted, are  to  be  found  all  over  the  world.  But  there  is  one  genus  or  subgenus  of 

the  family  established  by  Eschscholtz,  viz.  Ida,  confined  to  South  America,  of  a  peculiar 

facies,  very  smooth,  very  convex,  and  of  a  pale  colour,  which  has  a  congener  in  Old  Cala- 
bar, so  like  in  form  and  general  appearance,  though  of  a  finer  colour  (being,  when  alive, 

of  a  lovely  delicate  flesh-colour),  that  no  one  can  doubt  its  affinity,  although  some  of  the 
characters  given  for  Ida  are  not  exactly  found  in  it.  This  is  a  very  marked  instance  of 
a  purely  American  form,  found  nowhere  else  on  the  face  of  the  globe  (so  far  as  we  yet 
know),  reappearing  on  the  West  Coast  of  Africa.  The  reader  will  find  a  South- American 

species  Ha  affinis  contrasted  with  my  Ha  clavicomis  in  PL  XLVII.  figs.  2  and  2  a. 
Another,  similar  instance  occurs  in  the  genus  Goniotropis.  The  whole  of  the  species 

of  that  genus  are  American,  with  the  exception  of  three  African,  of  which  one  is  a  new 
species,  described  by  me,  from  Old  Calabar.  The  other  two  are  not  recognizable  from 

the  descriptions  (Brulle's  and  Hope's),  and  may  or  may  not  really  belong  to  the  genus; 
but  there  is  no  doubt  as  to  my  Old  Calabar  species  being  as  close  as  can  well  be  to 
G.  castanea  of  New  Granada.  Compare  figs.  3  and  3  a  of  PL  XLVII.,  being  respectively 
Goniotropis  castanea  and  my  G.  Wylei.  Lacordaire  erroneously  unites  with  this  genus 
Pseudozama  orientalis  of  Klug,  and  equally  erroneously,  as  I  think,  keeps  distinct  from 
it  Solier's  genus  Tropopsis  from  Chili. 

Dejean's  genus  Sypolithus ,  notwithstanding  the  difficulty  of  finding  appreciable 
characters  to  distinguish  it  from  Harpalus,  has  a  sufficiently  marked  facies  to  make  it 
readily  recognized  by  the  eye,  the  upper  surface  having  a  peculiar  granulated  texture. 
West  Africa  and  South  America  are  the  sole  countries  where  they  have  been  found. 
Old  Calabar  produces  two  species. 

America  possesses  a  peculiar  form  of  Orectochilus  (of  which  the  most  readily  seizable 
character  is  the  want  of  a  scutellum) ;  no  species  of  this  has  hitherto  been  found  out  of 
America.     Old  Calabar  has  now  produced  one. 

In  the  Histeridse,  a  peculiar  rounded  form  distinguishes  the  genus  Omalodes.  No 
species  exactly  of  that  genus  has  been  found  elsewhere ;  but  species  of  an  allied  genus, 
Contipus,  forming  the  transition  between  it  and  the  ordinary  form  of  Sister,  have  been 
found  in  Yucatan,  Senegal,  and  Old  Calabar. 

In  the  Nitidulidae,  two  species  of  the  American  form  Prometopia  have  been  found 

m  Ainca ;  and  the  genus  Platychora  is  represented  by  Thomson's  Pherocopis,  species 
of  which  have  been  found  on  both  sides  of  the  continent.  lobiopa  senegalensis  is  scarcely 
distinguishable  from  the  South -American  I.  contammata. 
Among  the  Trogositidse,  species  of  Alindria  are  found  in  both  countr 
In  the  Buprestidse  I  may  specially  refer  to  the  genera  Actenodes  and  Belionota  as  of 
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the  closest  affinity.     They  are  confined,  the  one  (Actenodes)  to  America,  and  the  other 
{Belionota)  to  Africa  and  the  Old  World.     Actenodes  ckalibei  tarsi*  from  Mexico  may 
be  contrasted  with  my  Belionota  Champioui*  from  Old  Calabar  in  PI.  XLVII.  ti 
and  5  a. 

Lampetis,  or  Psiloptera,  is  fonnd  all  over  the  tropics;  but  the  Old-Calabar  species  is 
closer  to  some  of  the  South- American  species  than  to  the  East- African  or  Indian  species. 
Psiloptera  equestris  from  Brazil  is  figured  in  PL  XLVII.  fig.  6,  alongside  my  Lam  pet  is 
piperata  f  from  Old  Calabar,  fig.  6  a. 

The  Lamellicornes  in  like  manner  present  similar  affinities.     Among  the  Cetoniadae, 
perhaps  the  most  striking  is  the  almost  exclusive  possession  respectively  taken  of  Ame- 

rica by  the  Gymnetidae,  of  Africa  by  the  Pachnodae,  and  of  the  Indian  district  by  ihe 
Protaetiae.     This  is  not  the  place  to  discuss  the  value  of  the  different  characters  used 

to  distinguish  these  groups  ;  nor  do  I  at  all  mean  to  indicate  that  I  consider  the  t lirro 

I  have  mentioned  as  of  equal  value.     They  are  undoubtedly  not  so ;  Protect ia  and  Pach- 
noda  are  greatly  nearer  to  each  other  than  Gymnetis  to  either  of  the  others.     But  I 

place  them  together  as  alliances  in  a  certain  sense.     They  are  examples  of  a  not  very 

uncommon  mode  in  which  affinity  may  be  traced,— viz.  when  a  general  resemblance 

remains,  while  some  considerable  deviation  has  taken  place  in  the  structure.     In  Gym- 

net  is  and  Pachnoda,  for  example,  the  colouring,  texture,  and  peculiar  dull  velvety  ap- 

pearance are  preserved,  while  the  structural  characters  have  deviated.     Every  systematic 

naturalist  will  acknowledge  the  great  assistance  he  derives  in  tracing  out  the  true  rela- 

tions  of  species  from  some  indefinable  family  resemblance  or  trick  of  the  visage,  which 

suggests  the  idea  and  sets  him  in  the  right  track,  but  which  he  finds  it  impossible  to 
render  into  words.     Such  is  the  resemblance  between  Pachnoda  and  Gymnetis.    At  the 

same  time  it  is  a  resemblance  which,  while  suggesting  a  common  parentage,  according 

to  the  Darwinian  theory,  cannot  be  cited  as  indicating  more  than  a  very  distant  rela- 
tionship. 

*  Nigro-fusca,  capite  thorace  et  subtus  chalybeo-cuprea  parum  purpurata ;  capite  declivi,  oculis  magms  fere 

verticem  capitis  attingentibus,  vertice  linea  laevi  striata,  antice  irregulariter  punctata,  maculis  parvis  laevibus,  clypeo 

subbilobo ;  thorace  antice  angustiore,  angulis  antice  declivibus,  basi  recto,  ante  scutellum  utrinque  valde  sinuato  et 

exciso,  magna  profunda  fovea  semilunari  transversa  utrinque  versus  latera  posita,  paulo  pone  medium  fovea  et  an- 

gulis posticis  parum  aciculatim  linearis;  scutello  longissimo,  thorace  longiore  (quarta  parte  elytrorum  iongitudine) ; 

elytris  basi  utrinque  angulato-attenuatis,  apice  apiculato,  ad  suturam  singulis  quinquecostatis,  punctata,  punctis  a 

retro  formatis,  costis,  punctis  et  textura  paulo  ut  in  Necrodi,  costis  tertiis  et  quartis  conjunctis  paulo  pone  medium  : 

subtus  lateribus  punctatis  et  aciculatim  linearis,  medio  laevi ;  prothorace  rotundatim  et  late  carinato  ;  segmentis  abdo- 

minis ad  latera  apiculatis,  medio  longa  plana  haud  profunda  fovea,  utrinque  hevi  carina  metata  aciculatim  punctata  \ femoribus  aciculatim  linearis. 
Long.  12  lin.,  lat.  4  lin. 

t  Supra  aureo-cuprea,  irregulariter  profunde  impressa  vel  punctata,  nigro  vel  viridi-nigro  maculata,  s
ubtus  chaly- 

°ea ;  clypeo  emarginato,  labro  transverso,  mandibulis  rotundis  crassis  molaribus  ;  thorace  antice  angustio
re,  lateribus 

angulatis,  basi  sinuato,  disco  irregulariter  spatiis  laevibus  notato,  punctis  confluentibus  et  rugosis  saepius  latera  versus 

instructo ;  scutello  minuto,  rotundato  et  convexo ;  elytris  apice  attenuate,  ad  humeros  angulatis,  lateribus  smuato- 

angulatis  paulo  pone  humeros,  apice  attenuato  emarginato  rugose  striato-punctatis,  spatiis  laevibus  nigris  dis
co  irre- 

gulariter maculatis,  lateribus  magis  rugosis  et  metallicis :  subtus  prothorace  et  mesosterno  tricarinato,  carina  bihneata ; 
pedibus  chalybeis,  punctatis. 

Long.  12  lin.,  lat.  4i  lin. 
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On  the  whole,  the  amount  of  affinity  in  the  Lamellicornes  is  very  limited.  Some  of 
the  tribes  show  indications  of  affinity ;  but,  with  the  exception  of  a  few  worldwide- 
distributed  genera,  such  as  Serica,  Adoretum,  and  Onthophagus,  I  can  scarcely  point  to 
a  genus  in  which  allied  species  are  to  be  found  in  both  countries.  The  great  Augosoma 
Centaurus,  as  it  belongs  to  the  Dynastidae,  has,  of  course,  relations  with  the  South- 
American  Dynastidae ;  but,  according  to  Lacordaire,  it  has  nearer  affinities  with  the 
Indian  Dynastidae  than  with  those  of  South  America.  I  have  not  made  a  special  study 
of  the  Dynastidae  myself,  and  therefore  adopt  Lacordaire' s  view  in  preference  to  my  own 
empirical  inclination  rather  to  place  it  alongside  of  the  South-American  species. 

Scarcely  a  single  species  of  epigeal  Tenebrionidae  has  been  received  from  Old  Calabar ; 
and  in  like  manner  they  are  extremely  scarce  on  the  opposite  coast  of  South  America. 
Those  which  are  non-epigeal  furnish  a  few  links,  and  the  Taxicornes  and  Stenelytra  a 
few  others,  as,  for  example,  Stenochia  violacea  from  Brazil,  and  8.  longipennis*  from  Old Calabar,  figs.  4  and  4  a  of  PI.  XLVII. 

The  Longicornes  supply  some  very  interesting  and  close  affinities.     For  the  first  time 
Parandra  has  been  found  in  the  Old  World,  at  Old  Calabar.     See  the  figs,  of  Parandra 
-wrnea  from   North  America,   and  of  P.  beninensisf  from  Old  Calabar,  figured  in 

PL  XLVII.  figs.  7  and  7  a.     Dorycera  spinicomis  from  Old  Calabar  is  obviously  a  near 
elation  of  Polyoza  Lacordairei  from  Brazil  (see  PI.  XLVII.  figs.  8  a  and  8).     Several 

h 

species  of  the  American  form  of  Callichroma  are  already  known  as  found  in  Sene_ 
but  the  number  has  been  considerably  increased  by  the  Old-Calabar  species ;  at  least, 
seven  or  eight  new  species  have  reached  me  from  thence.  A  new  (Erne  has  been  found 
there,  and  one  or  two  other  American  forms.  But  by  far  the  largest  proportion  of  the Longicornes  of  Old  Calabar  are  new,  and  of  the  African  facies. 

The  same  remark  applies  to  the  Curculionidse.  Very  few  of  these  are  described ;  and 
among  them  are  a  number  of  most  interesting  and  peculiar  new  forms.  There  is  a  form 
allied  to  that  of  Platyomus  of  Brazil,  but  their  affinity  is  doubtful.  Sphenophorus 
Phcenicis  is,  however,  closely  allied  to  the  Palm  Calandras  of  South  America ;  and  BHm 
barbirostris  is  found  in  both  countries.  With  these  exceptions,  I  do  not  recall  any species  showing  near  relationship. 

The  Old-Calabar  Phytophaga  are  also  mostly  new,  and  peculiar  to  that  country ;  but * 

oavln1  n^'i  °mnin.°  ̂ y^11"*^"  i  <*pite  punctate,  inter  oculos  breviter  longitudinaliter  impresso,  ante  oculos  ex- cavato,  ocuhs  partim  dmsis  ut  in  Stenochia  „in7„n»„  i«w  i^  .        7*  &  ,         ....    i   ^^    cnarsim lateribus 

brunneo 
quadruplo  longioribus,  parallelis,  striato-punctatis: 

Long.  1 1  lb.,  kt.  3|  lb. 
t  Ferrugineo-fusca,  punctata, 

$  capite  fronte  trisu
lcato angrustiore 

srsim  excavato  j  clypeo  prope  oculos  utrinque  carinato,  fere  trilobato,  lobo  mediano  < 
mandibuhs  crassis,  convexis,  dentatis  :  thorace  transversim  subauadrato,  marginato 

posita; 

smuatis  ■  J n7rf  T  !  •  ̂   *  ProJicientibus  <*  acutis,  posticis  obtusis ;  marginibus  laterabbus  irregulante. 

LoL^T    !r3  IT™  PaP'n08iS'  Pr08te™  *  fem0rib»s  K—h. 
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it  affords  an  example  of  the  American  family  (Edionifchis.     The  Erotylidse  present  some 
resemblances  between  the  two  countries,  as  Dacne  grand  is  to  Da  cue  heros,  \  e. 

The  general  result  of  the  whole  undoubtedly  is,  that  while  by  far  the  greater  proportion 
of  the  species  of  Old  Calabar  have  the  West-African  fades,  a  small  but  still  perceptible 
proportion  has  the  South- American  facies. 

The  natural  inference  from  these  relations  is,  that  at  some  period  the  two  continent  s  must 
have  been  united  or  contiguous ;  but  this  is  not  a  necessary  sequence.  For  example,  no  one 
will  maintain  that  the  Kentucky  caves  have  ever  been  united  or  contiguous  to  the  Cam i- 
olan  caves;  and  yet  the  relationship  and  resemblance  of  the  eyeless  Coleoptna  found  in 
these  two  localities  are  greater  than  in  any  two  species  which  can  be  contrasted  from  Old 
Calabar  and  South  America.  I  am  willing  to  assume  for  the  present  that  Europe  and  N  ort  1 1 
America  have  been  at  some  period  united,  and  that  the  affinity  between  Anophthalmia 

Bilvmehii  and  A.  Tellkampfii  maybe  explained,  on  Mr.  Darwin's  theory,  by  assuming 
them  to  be  the  product  of  the  same  or  of  allied  Trechi  which  have  wandered  into  the  eaves, 

and  that  the  like  conditions  have  impressed  a  like  form  on  their  offspring.  This  latter 

assumption  is  of  course  not  Mr.  Darwin's ;  for  he  repudiates  the  idea  of  physical  condit  ions 
making  much,  if  any,  impress  upon  life.  I  confess  I  am  still  a  believer  in  that  exploded 

heresy.  I  can  see  no  other  way  of  explaining  the  existence  of  these  allied  blind  insects 

in  caves  so  widely  separated;  and  if  it  applies  to  the  caves,  it  may  equally  apply  to  any 

district  with  well-marked  physical  conditions.  May  not,  for  instance,  a  North- American 

Prionus,  the  same  as,  or  closely  allied  to,  a  European  species,  have  wandered  southwards 

to  the  Brazil  districts  and  produced  a  Folyoza,  while  its  European  fellow  wandered  into 

Old  Calabar  and  produced  a  Doiycera?  that  is,  supposing  the  physical  condition  of 

Brazil  and  Calabar  to  be  the  same,  and  that  they  have  some  resemblance  in  climate, 

moisture,  &c.,  as  is,  I  believe,  the  case.  This  is  indicated,  inter  alia,  by  the  scarcity  of 

epigeal  Tenebrionidae  in  both.  The  distribution  of  that  class  of  insects  is  curious ; 

Eacordaire  thus  states  it : — "  In  the  old  continent,  the  whole  of  Africa,  the  borders  of 

the  Mediterranean,  and  the  regions  in  the  neighbourhood  of  the  Caspian  Sea  constitute 

three  great  centres  in  which  they  abound.  The  East  Indies  and  Australia  only  possess 
a  small  number.  In  South  America,  the  whole  of  Patagonia,  the  Argentine  Republic, 

Chili,  Bolivia,  and  Peru  are  the  only  regions  of  this  vast  continent  where;  they  are 

greatly  multiplied.  In  North  America,  they  begin  to  appear  in  the  plains  to  the  east 

of  the  Rocky  Mountains;  and  their  number  goes  on  increasing  in  proportion  as  they 

advance  to  the  west.  California  and  the  still  imperfectly  explored  regions  of  New 

Mexico  seem  to  be,  in  that  continent,  the  special  country  of  these  insects.  But  the  most 

important  fact  to  mention  is,  that,  except  a  few  Opatri,  not  one  of  these  American  forms 

enters  into  the  genera  peculiar  to  the  old  continent,  and  vice  versa.  More  than  that, 
North  America  and  South  America  do  not  appear,  so  far  as  is  yet  known,  to  possess  a 

**ngle  genus  in  common.  The  non-epigeal  Tenebrionidae  are  distributed  according  to 

other  laws.  They  are  found  everywhere,  but  more  than  anywhere  else  in  the  inter- 

tropical regions  of  South  America."  So  far  as  regards  epigeal  species,  this  is  in  ac- 
cordance with  what  might  be  expected.  Being  apterous,  their  distribution  must  be 

less  extensive  and  more  denned.     A  barrier,  such  as  a  great  river  or  an  arm  of  the  sea, 
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which  would  be  impassable  to  the  one,  may  be  easily  crossed  by  the  other.  These  epigeal 
Tenebrionidae,  moreover,  are  specially  adapted  for  desert  and  sandy,  arid  districts.  In  a 
very  leafy  or  muddy  country  they  would  be  out  of  place ;  and  such  a  country  would 
prove  as  effectual  a  barrier  to  their  progress  as  the  sea.  Their  presence  in  both 
countries,  more  especially  when  South  America  seems  to  be  separated  by  a  barrier 
impassable  to  them  from  the  north,  would  have  afforded  a  strong  presumption  that 
they  had  once  been  united ;  but  their  absence  from  both,  or  either,  when  the  countries 
are  unfitted  for  their  mode  of  life,  will  not  prove  much  either  way.  So  far  as  it 
goes,  however,  its  tendency  would  of  course  be  against  continuity. 

The  number  of  American  forms  and  alliances,  although  too  distinct  and  decided  and 
too  great  to  allow  us  to  attempt  to  explain  them  away  by  accidental  introduction,  as  by 
the  Longicornes  being  floated  across  the  Atlantic  in  wood  in  which  they  may  have  existed 
in  the  chrysalis  state,  &c,  is  at  the  same  time  too  small  in  proportion  to  the  general  pre- 

ponderance of  true  West- African  forms  to  allow  us  to  suppose  that  the  continuity  or 
proximity,  if  it  ever  existed,  was  extensive  or  recent.  And  although  there  are  certainly 
some  of  the  allied  species  which  I  have  specially  noticed,  such  as  Galerita  and  Gouio- 
tropis,  whose  presence  it  is  very  diflicult  to  account  for  upon  any  other  principle  than 
communication  by  contiguity,  it  cannot  be  said  that  this  is  beyond  question.  Some  such 
machinery  as  I  have  above  referred  to,  of  parallel  descent  from  common  more  northern 
ancestors,  may,  with  the  help  of  a  lively  imagination,  ingeniously  explain  away  ex- 

ceptional cases,  and  relieve  us  from  the  difficulty  of  accounting  for  the  facts  otherwise 
than  by  proximity  or  junction.  And  one  important  fact  in  favour  of  this  is,  that 
we  can  point  to  a  good  many  alliances  between  Old  Calabar  and  the  East  Indies 
of  the  same  nature  as  those  between  it  and  South  America,  and  these  not  alliances 
with  no  interruption  but  the  sea,  but  interrupted  on  each  hand  by  wide  and  distinct f aunae . 

Still  I  am  bound  to  say  that,  after  making  every  allowance,  the  impression  which 
remains  on  my  mind  is  in  favour  of  some  sort  of  communication  having  existed  between 
West  Africa  and  South  America,  south  of,  or  nearly  on  the  line  of,  the  equator,  inter- 
rupted  not  only  by  a  long  breach  of  time,  but  probably  also  by  wide  spaces  of  dis- continuity. 

2.  The  relations  of  the  Coleoptera  of  Old  Calabar  to  those  of  the  eastern  coast  of  Africa 
are  scarcely  less  interesting  than  they  are  to  those  of  South  America.  They  are  not, 
however,  most  developed  in  the  same  families.  In  the  latter,  the  Lamellicornes  have 
occupied  a  very  small  place ;  in  Eastern  Africa  they  occupy  the  chief  place.  The 
Gohaths  especially  attract  attention.  On  the  eastern  coast  we  have  representative 
or,  rather,  closely  allied  species  of  the  principal  forms  found  on  the  west  coast.  The 
true  Gohaths  are  represented  by  Goliathus  Fomasmii.  Several  distinct  species  of  &'- 
dwella  are  found  on  each  coast.  Diplognatha  gagates  and  silicea  are  scarcely  distin- 

guishable. Some  rare  Heteromera,  Dmoscelis,  a  subgenus  of  or  genus  allied  to  Feso- 
dont„s,  are  found  both  in  Mozambique  and  Old  Calabar.  The  Lycidse  are  in  some 
instances  identical,  and  in  others  very  closely  allied.  The  related  Longicornes  are  no 
less  numerou> ;  and,  in  addition  to  actual  instances  of  affinity,  the  Old-Calabar  species 
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often  exhibit  a  certain  family  resemblance  to  those  of  East  Africa,  which  can  be  ap- The  affinities  with  the  Cape  species  are  rarer  than 
nnexion  with  Mozambique  is  a  very  interesting 

problem,  which  must  wait  unriddling  until  Central  Equatorial  Africa  be  explored.     It 

preciated,  but  is  difficult  to  expi 
with  those  of  Mozambiq 

The 

would  be  very  interesting  to  know  whether 
nent 

Goliaths  stretch 

species  replacing  new  species  until  we  arrive  at  Mozambique,  or  whether 
there  is  a  total  gap ;  or  if  we  must  cast  about  for  other  explanations  of  the 
of  G.  cacicus  on  the  one  side  and  G.  Fomasinii  on  the  other. 

Not 
The  East-Indian  district  has  a  considerable  number  of  alliances  with  Old  Calabar 

peak  of  the  Pheropsophi,  the  occurrence  of  Macrocheili,  of  Orthogonii,  and  ; 
number  of  other  Carabidae  in  both  countries  is  of  interest 
number  of  similar  cases. 

but  of  those  merely  allied  the  number  is  not  so  great 

The  Heteromera  furnish 

The  Lamellicomes  give  a  certain  number  of  identical  species  ; 
Some  genera  of  the  Longicome-* 

are  represented  in  both  countries ;  but  the  affinity  is  seldom  so  marked  as  to  prevent  a 
tolerably  good  entomologist  allotting  the  country  to  which  they  belong  without  beiim 
told  it.     The  Curculionidse,  as  in  South  America,  are  nearly  unrepresented. 

The  relations  with  Europe  are  very  few,  and  mostly  in  cosmopolitan  genera,  as  Be, 
mestes ;  and  I  know  of  no  species  identical  with  a  European  one. 

I  have  not  met  with  any  species  showing  relation  to  a  purely  Australian  genus. 
On  the  whole,  I  would  sum  up  the  character  of  the  Coleoptera  of  Old  Calabar  as 

indicating  a  distinct  fauna,  mainly  impressed  with  the  West-African  character;  pos- 
sessing none,  or  next  to  none,  of  the  epigeal  species  either 

ntry,  such Anthia,   epigeal  Tenebrionicke,   &c. ;   havin 
with  the  South-Afi 

of  Africa  or  any  other 

g  very  little  connexion 
fauna,  and  still  less  with  that  of  North  Africa  and  Europe, 

and,  taking  its  proximity  into  account,  a  surprising  want  of  the  species  common  at  no 
great  distance  in  point  of  latitude  along  the  Gold  Coast,  but  separated  from  Old 
Calabar  by  the  mighty  floods  of  the  Niger ;  having  considerable  affinity  with  the  eastern 
coast  of  Equatorial  Africa,  some  examples  of  affinity  with  the  East-Indian  district,  and 
a  few  but  distinct  and  most  interesting  relations  with  South  America. 

EXPLANATION  OE  PLATE  XLVII. 

Fig. Species  from  America. 

Fig. 

Species  from  Old  Calabar 

1.  Galerita  unicolor,  Dej.  Spec,  gen.  des  Coleopt.     1  a.  Galerita  fenioralisy  Murr.  Ann.  Nat.  Hist. 
Trinidad. 

2.  Lia  affinis,  Lap. — Brazil. 2  a.  Lia  clavicomis,  Murr.  Ann.  Nat.  Hist. 

3.  Goniotropis    castanea,    Dej.    Spec.    gen.    des     3  a.   Gonxotropis  Wylei,  Murr.  Ann.  Nat.  Hist. 

Coleopt. — New  Granada. 

4.  Stenochia  violacea,  Fab.  Syst.  Eleuth. — Brazil.     4  a.  Stenochia  longipennis,  n.  sp 
5  a.  Belionota  Championi,  n.  sp. 

6  a.  Lampetis  piperata,  n.  sp. 
5.  Actenodes  chalibeitar&is,  Chev. — Mexico. 

6.  Psiloptera  equestris,  Oliv. — Brazil. 

7.  Parandra  brunnea,  Fab.  Syst.  Eleuth. — North     7  a-  Parandra  beninensis,  n.  sp. 
America. 

8.  Polyoza  Lacordairei,  Serv.  Ann.  Soc.  Ent. 

VOL.  XXIII. 

8  a.  Dorycera  spinicornis,  Fab.  Syst.  Eleuth. 
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XXIX.  Note  on  Hamamelis  and  Loropetalum ;  with  a.  Description  of  a  New  Aniso 
phyllea/rom  Malacca.     By  Daniel  Oliver,  Esq.,  F.L.& 

Read  February  20th,  1862. 

AN  examination,  some  months  ago,  of  the  genera  of  Hamamelideae,  in  respect  to  the 

relations  of  a  plant  which  I  have  since  described  in  the  Society's  *  Transactions'*  (Sycopsis), 
incidentally  led  me  to  the  comparison  of  the  American  and  Asiatic  species  included,  pro- 

visionally, in  the  genus  Hamamelis  by  the  late  Robert  Brown  in  his  Botanical  Appendix 

to  Abel's  '  China '  f.  I  have  since  re-examined  both  species  (H.  virgmica  and  H.  chinensis), 
and  feel  satisfied  that  they  cannot  be  regarded  as  truly  congeneric,  and  that  they  were 

rightly  separated  by  Walpers,  though  without  amended  generic  diagnoses,  in  his  *  Annales ' 
(vol.  L  p.  275) — the  Chinese  plant  under  the  name  Loropetalum,  as  suggested  by  Mr. 
Brown. 

They  differ  primarily  in  the  structure  of  the  anthers,  lobation  of  the  calyx,  and  foliage. 
The  anthers  of  the  Chinese  plant  have  their  cells  opening  each  by  two  vertical  valves,  and 

their  connective  produced  into  a  curved  subulate  appendage  equalling  or  slightly  ex- 
ceeding the  cells.  The  calyx  is  quadrilobate,  the  scar  of  the  limb  being  near  the  summit 

of  the  fruit,  or  about  f  ths  from  the  base.  The  leaves  are  evergreen,  entire,  with  a  few 

curved  and  anastomosing  secondary  lateral  veins.  In  H  virgmica,  on  the  contrary,  the 

small  anther-cells  open  each  by  a  single,  strongly  recurved  valve ;  they  are  destitute  of 
the  produced  connective ;  the  calyx  is  divided  almost  to  the  base ;  the  deciduous  leaves 

have,  on  each  side  the  midrib,  usually  5  to  7  straight,  secondary  veins,  passing  directly 

to  the  margin.  These  differences,  I  believe,  constitute  valid  grounds  for  the  generic 

separation  of  the  two  species,  and  the  name  Loropetalum,  as  suggested  by  R.  Brown, 

may  suitably  attach  to  the  Chinese  plant.  The  genus  Hamamelis,  however,  is  not  lost  to 

Asia :  a  plant  growing  in  Japan  (H.japonica,  Sieb.  et  Zucc.)  is,  as  remarked  by  Dr.  Asa 

Grayj,  extremely  near  to  H.  virginica,  and  doubtless  referable  to  the  same  genus  with  it. 

In  the  Japanese  plant  the  fruit  becomes  nearly  superior,  the  scar  of  the  calyx-limb  being 

about  ith  from  the  base.     The  foliage  closely  corresponds  with  that  of  the  American 

species 

Adopting  the  genus  Loropetalum,  the  uniovulate  genera  of  Hamamelideae  may  be 

briefly  diagnosed  thus : 
Flores  apetali. 

Parrotia,  C.  A.  M.     Stamina  5-7  (antheris  breviter  mucronatis   [P.  persica],  v.  muticis   [P.  Jacquemontiand]) 

Ovarium  semiinferum .     Folia  decidua.     (Caucasus,  Persia,  Kashmir.) 

Supra,  p.  83. t  Page  375. 

X  Bot.  Memoirs,  from  '  Mem.  Am.  Acad.  Arts  and  Sciences,'  n.  Sj  toI.  vi.  p.  390. 3q2 
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Fothergilla,  L.  fil.     Stamina  circiter  24,  antheris  obtusis  (loculis  in  valvulas  2  a  medio  solut
as  dehiscentibus  in 

F.  alnifolia).     Folia  decidua.     (United 

Distylium,  Sieb.  et  Zucc.     Calyx  liber,  fere  ad  basin  partitus. Stamina  2-8  (antherarum  dehiscentia  vix  valvata  in 

),  connective)  producto.     Ovarium  superum.     Flores  hermaphroditi  v.  abortu  unisexuales.     Folia 

persiste?itia.     (Japan, 

Sycopsis,  Oliv.     Calyx  tubo  ovarium  arete  cingente,  lobis  quasi  superis. Griffithi 

)     Ovarium  semiinferum.     Flores  abortu  unisexuales.     Folia  per&istentia.     (Khasia.) 

**  Flores  corolla  vel  squamidis  calycis  lobis  alt ernantibus  donati. 

f  Petala  elongato-linearia,  lanceolata  v.  spathulata. 

Corylopsis,  Sieb.  et  Zucc.  Flores  pentaraeri.  Antherse  muticse  (loculis  in  valvulas  2  a  medio  solutas  dehiscenti- 

bus in  C.  himalayana  *).     Folia  decidua.     Flores  amentacei.     (Japan,  E.  Himalaya,  and  Khasia.) 

Dicoryphe,  Thouars.  Flores  tetrameri  (v.  quandoque  pentameri).  Stamina  4-5  (antherarum  loculis  in  valvulam 

unicam  ab  externo  solutam  dehiscentibus,  antheris  acutiusculis,  in  D.  stipulacea,  fide  Tulasne  f ).  Calyx  tubo 

cylindrico.    (Madagascar.) 

Hamamelis,  L.  Flores  tetrameri.  Calyx  profunde  lobatus  v.  partitus.  Antherse  muticae  loculis  in  valvulam  umcam 

ab  externo  solutam  dehiscentibus.     Folia  decidua,  venulis  secundariis  rectis parallelis.     (United  States,  japan.; 

Trichocladus,  Pers.    Flores  pentameri.    Antherse  mucronatse  loculis  in  valvulam  ab  externo  solutam  dehiscentibus. 

(South  Africa.) 

Loropetalum,  R.  Br.     Flores  tetrameri.     Anthers  loculis  in  valvulas  2  a  medio  solutas  dehiscentibus,  connectivo 

producto.     Folia  persist entia,  venulis  reticulatis.     (China,  Khasia.) 

tt  Petala  squamceformia>  calycis  lobis  alternantia. 

Tetrathyrium,  Benth.     Antherse  loculis  in  valvulas  2  a  medio  solutas  dehiscentibus,  connectivo  producto.     Stigma 
subulatum.     (Hong  Kong.) 

Eustigma,  Gard.  et  Champ.     Antherse  obtusse  loculis  in  valvulas  2  vix  sequales  a  medio  solutas  dehiscentibus. 
Stigma  latum,  papilloso-lobatum .     (Hong  Kong.) 

I  have  not  seen  a  specimen  of  any  Dicoryphe.  Tulasne,  in  "  Fragmenta  Florae  Ma- 

dagascariensis"J,  describes  several  species,  one  (D.  stipulacea,  J.  St.-Hilaire)  very fully. 

The  mode  of  dehiscence  of  the  anthers  has  been  employed  by  authors  as  a  sectional 

character  in  grouping  the  genera,  but  it  does  not  appear  sufficiently  constant  in  closely 

allied  forms  to  be  thus  prominently  applied.  I  have  examined  the  anthers  of  a  number 

of  species  contained  in  Sir  W.  J.  Hooker's  herbarium,  and  have  noted  the  character 

which  the  genera  present  in  this  respect  in  the  above  conspectus.  The  transverse 

separation  of  the  two  vertically  opening  valves  above  and  below  from  the  upper  and  lower 

margins  of  their  cell  is  sometimes  inconspicuous,  or  the  valves  may  separate  distinctly 

below,  and  scarcely  at  all  above.     In  JParrotia  Jac quern ontiana,  for  example,  the  anthers 

said  to  open  "  loculis  longitudinaliter  univalvibus," 

pauciflora  and  C.  spicata.     The 

t x 
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small,  unappendaged,  and  each  loculanient  opens  by  a  pair  of  valves  parting  lik 

folding-doors  from  the  median  line In  P.  persica  they much  elongated,  shortly 

mucronate,  and  dehisce  longitudinally  without  separation  at  top  and  bottom 
In 

pects  the  plants  appear  very  near  each  other 

1 2 3 

i 

J 

Fig.  1.  represents  the  anthers  of  Parrotia  J acquemontiana ,  an
d  Fig.  2.  those  of  P.  persica. 

Fig.  3.  represents  the  anthers  of  Hamamelis  virginica,  and  F
ig.  4.  those  of  Loropetalum  chnente. 

■ 

The  -enera  Hamamelis  and  Loropetalum  may  be  briefly  describe
d  as  follow 

Hamamelis.  L 
Caly 

profunde  4-lohatus 
v. 

partitus,  infi 

ad basin  adnatus 

PetalaA,  linearia 
  Stamina  4,  squamulis  4  alternantia ;  filamentis  brevibus ;  antheris 

muticis,  loculis  valvatim  dehiscentibus,  valvula  ab  extern
o  latere  soluta  persistente. 

Ovarium  biloculare,  ovulis  solitariis.     Capsula  semisupera  v
.  fere  supera,  hgnosa, 

apice  bivalvis,  loculicide  dehiscens ;  endocarpio  soluto. 

Arbusculce  in  America  boreali  et  Japonia,  foliis  deciduis
  subcrenatw  v.  mc 

dentatis.  venulis  secundariis  5-7  rectis  ad  marginem  paralle
ls. 

qual 
Loropetalum,  R.  Br.  (App.  Abel's  China,  p.  375) Calyx  quadrifidus,  tubo  ad  ovarium 

adnato.     Petala  4,  linearia 
Stamina  4,  squamulis  4  pan 

alternantia,  epig\ 

filamentis  brevissimis ;  antherarum  connective  in  acumen  subulatum  produc
to,  lo 

culis  in  valvulas  2  ab  medio  utrinque  solutas  vertical
iter  dehiscentibus Ovarium 

biloculare,  ovulis  solitariis 

docarpio  corneo,  soluto Capsula  semisupera,  lignosa,  loculicide
  dehiscens 

Frutexin  Chma  et  montibns  Khasi<B  wdigena,  folii
s  persistentibus,  mtegerrlmis,  subtus 

venulis  anastomosantibus  reticulatis . 

The  Anisophyllea  which  I  describe  was  collected  by  the  late  W.  
Griffith  at  Malacca^ 

In  his  collections,  now  in  course  of  distribution  at  Kew,  there  is 
 a  considerable  number  ot 
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specimens  of  it,  apparently  all  of  one  gathering,  and  none  in  frnit.     A  note  by  Griffith 

accompanies  the  specimens,  with  a  brief  description,  locality  and  date  of  collection 

(1842). 

Anisophyllea  Griffithii,  sp.  nova.     IMiis  alternis  petiolatis  lanceolatis  v.  ovali-lanceo- 

latis,  ssepe  leviter  acnminatis,  apice  acntis,  coriaceis,  siccitate  flavescentibus,  unicostatis, 

subtus  nervis  2  a  basi  utrinque  margini  arete  parallelis,  venulis  vix  prominentibus  reti- 

culatis ;  floribus  in  spicis  solitariis  v.  binis  axillaribns,  singulis  arete  sessilibus  re- 

motiusculis  ;  calyce  limbo  4-lobato,  lobis  coriaceis  triangularibus  sestivatione  valvatis ; 

petalis  calycis  lobis  alternantibus,  iisdem  brevioribus,  coriaceis,  late  quadrato-oblongis 

integris  v.  vix  3-lobulatis,  stamina  opposita  arete  foventibus  et  cum  iisdem  plus 

minus  aclnatis ;  staminibus  8  epigynis,  4  sepalis  4  petalis  (longitudine  sequalibus) 

oppositis,  filamentis  crassiusculis,  antheris  parvis  late  rotundatis  vel  didymis,  longitu- 

dinaliter  dehiscentibus ;  ovario  infero  4-loculari,  ovulis  solitariis  pendulis,  stylis 

4  liberis  subulatis. — Arbor  verisimiliter.  Folia  3-4  tmc.  longa,  1-1^  lata,  petiolo 

1^-2  lin.  Spicce  1^-2^  uric. ;  flores  circa  1  lin.  diametro.  Ager  Punnus,  Malacca, 
W.  Griffith.     (PL  XLVIII.) 

I  consider  this  plant  clearly  congeneric  with  Anisophyllea  zeylanica,  Benth.*,  and  with 
A.  laurina,  Br.,  of  West  Africa,  the  original  Anisophyllea,  of  which  I  have  recently  had 

the  opportunity  of  dissecting  flowers  from  specimens  forwarded  by  Mr.  Mann  from  the 

Gaboon  River.  The  latter  I  find  to  have  a  4-locular  ovary,  with  a  pendulous  ovule  in 

each  cell  and  four  free  styles,  as  stated  by  Mr.  Bentham  in  the  Addenda  to  '  Flora 

Xigritana.'  A.  Griffithii  differs  from  both  the  above  in  the  absence  of  the  strongly 
marked  lateral  costse  of  the  leaves  and  the  form  of  the  petals,  which  in  A.  laurina  and 
A.  zeylanica  are  laciniate  or  fimbriate. 

Of  the  remarkable  plant  described  by  Jack,  in  the  *  Malayan  Miscellanies' t,  under  the 
name  of  Haloragis  disticha,  I  have  not  had  the  opportunity  of  dissecting  flowers ;  but 

from  his  description,  and  from  the  appearance  of  flowerless  specimens,  it  is  very  probably 

a  species  of  Anisophyllea,  with  which  genus  it  is  associated  in  Sir  W.  J.  Hooker's Herbarium. 

I  cannot  but  consider  that  this  genus  was  more  correctly  disposed  of  by  Mr.  Bentham 

under  the  order  Rhizophoraeese  than  it  has  been  since  by  Drs.  Hooker  and  Thomson  in 
Hamamelideael,  or  by  Mr.  Thwaites  in  Barringtonieae  § . 

It  has  no  very  close  affinity  with  any  described  genus  that  I  am  aware  of ;  but,  except- 
ing in  its  alternate  leaves,  it  presents  much  in  common  with  some  Bhizophoreous  plants, 

though  considerably  removed  from  the  true  Mangroves.  The  divided  or  lobed  petals  (as 
in  A.  zeylanica),  closely  involute  around  their  opposed  stamens  (as  in  A.  Griffithii),  point 

strongly  to  this  relationship,  which  is  not  weakened  by  its  inferior  4-celled  ovary  and 

tetramerous  symmetry,  with  valvate  aestivation  of  the  calyx.  Some  of  these  characters, 
especially  the  latter-named,  remove  it  from  known  genera  of  Hamamelidese.     I  have  not 

*  Niger  Flora,  p.  343.     f  Reprint  in  Calc.  Journ.  iv.  p.  336.     t 
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seen  fruit  or  seed ;  so  that  I  cannot  speak  to  the  fact  noted  by  Mr.  Thwaites  respecting  the 

embryo  and  its  germination,  which  latter  that  excellent  botanist  finds,  in  A.  zeylanica,  to 

resemble  that  of  Carey  a  and  Barring  t Admitting  this  to  apply  to  the  genus,  how 

I  am  far  from  considering  it  a  sufficient  ground  for  associating  Anisophyllea  with 

Barrmgtoniete,  from  which  group other  respects  abundantly  diver But 

structure  and  germination  of  the  embryo,  as  described  by  Mr.  Thwaites,  I  think  not  very 

dissimilar  to  that  of  the  Mangrove,  apart  from  the  singular  though  comparatively  unim- 

yet  suspended  in  the circumstance  of  the  germination  of   the  embryo  while portant 

pericarp  from  the  parent  tree 

EXPLANATION  OF  PLATE  XLVIII. 

Anisophyllea  Griffithii,  Oliv. 

Fig.  1.  Flower. 

Fig.  2.  The  same,  with  lobes  of  the  calyx  removed. 

Fig.  3.  The  same,  vertical  section. 

Fig.  4.  Petal  and  its  opposed  stamen. 

Fig.  5.  Petal. 
Fig.  6.  Stamen. 

Fig.  7.  Cross  se 
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XXX.  On  African  Anonacese.     By  George  Bentham,  Esq.,  Pres.  L.S. 

Read  April  17th,  1862. 

j4.NONA  CUJE,  although  evidently  numerous  in  tropical  Africa,  are  amongst  the  least- 

known  of  the  plants  of  that  continent.  In  the  '  Niger  Flora/  published  in  1849,  Dr. 

Hooker  indicated  twenty  species  as  then  more  or  less  known ;  but  that  number  included 

three  cultivated  Anonas,  and  two  or  three  supposed  species  since  ascertained  to  be  mere 

synonyms ;  and  very  few  have  since  been  published.  They  are  generally  trees  or  woody 

climbers,  bearing  but  few  flowers,  little  attractive  to  the  eye,  and  having  considerable 

external  resemblance  to  each  other.  The  specimens  gathered  by  collectors  are  there- 

fore  generally  few  and  imperfect,  often  with  only  a  single  flower  which  cannot  be 

examined  without  destroying  the  specimen,  and  yet  the  changes  in  form  which  the  parts 

of  the  flower  undergo  in  the  course  of  their  development  would  often  require  their 

examination  in  bud  and  in  the  full-grown  flower,  as  well  as  in  fruit,  before  their  generic 

and  specific  affinities  can  be  ascertained  with  precision.  At  the  time  of  preparing  the 

Order  for  our  *  Genera  Plantarum/  our  African  materials  were  still  very  deficient ;  many 

valuable  additions  were,  however,  received  from  the  late  Mr.  Barter  in  time  for  the 

revision  of  our  manuscript  before  going  to  press  :  but  those  more  recently  transmitted 

by  Mr.  Mann  from  the  West  Coast,  and  by  Dr.  Kirk  from  the  Zambesi,  could  only
  be 

alluded  to  whilst  correcting  the  last  revise ;  and  some  have  only  come  to  hand  since  
the 

sheet  was  printed  off.  Having  now  examined  them  all,  it  has  appeared  to  me 
 that  some 

were  of  sufficient  interest  for  figuring  in  the  '  Transactions '  of  the  Society,  and  I  have 

accordingly  accompanied  the  plates  I  have  had  prepared  by  a  synopsis  
of  all  the  African 

species  contained  in  the  Kew  herbaria  in  so  far  as  the  specimens  permitted 
;  and  I  have 

also  enumerated  the  few  published  species  which  I  have  been  unable  
to  identify,  as  well 

as  such  new  ones  as,  from  the  imperfection  of  the  specimens,  must  
remain  as  yet  of 

doubtful  affinity.  . 

Anonacece,  with  few  exceptions,  have  a  very  limited  geogr
aphical  range.  Their 

usually  arboreous  habit,  slow  growth,  tardy  maturity,  and  
comparatively  few  flowers 

with  indehiscent  fruits,  little  attractive  to  birds  and  not  endow
ed  with  any  peculiar 

means  of  dispersion,  give  to  most  of  the  species  but  f
ew  chances  m  the  general 

strueele  for  existence.     Of  the  nearly  forty  African  species  n
ow  more  or  less  known, 

all  are  confined  to  that  continent,  with  the  exception  of 
 the  American  Anon*  pates 

trie,  which  appears  to  be  reallv  native  in  the  swamps  
of  the  western  tropical  coasts ; 

yet  known  to  extend  across  from  the  West 
 to  the  East,  excepting 

y  American  form  and  very  clos
ely  allied  *- 

and 

Anona  seneaalensis,  which 

several  American  species.  In  Africa,  however,  it  is  describe
d  as  covering  immense 

tracts  of  country  in  the  greatest  abundance,  as  well  by  Leprieur  in  Seneg
ambja,  as  by 

E.  Vogel  in  Bornou  and  by  Kirk  on  the  Zambesi. 

Of  eleven  African  genera,  three,  Hexalobus,  Manodora,  and  Clathro
epermum,  all  very 

XXIII 
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distinct,  are  confined  to  Africa,  or  at  furthest  extend  to  Madagascar.  Six  are  common  to 

Asia  and  Africa :  of  these,  two,  Popowia  and  Oxymitra,  are  small  genera,  of  which  the 

African  species  have  a  somewhat  different  character  from  the  Asiatic  ones ;  and  the  other 

four,  Uvaria,  Artabotrys,  Unona,  and  Melodorum,  are  more  considerable  Asiatic  genera, 

represented  in  Africa  by  one,  two,  or  three  species.  One  genus,  Anona,  is  a  large 

American  one,  unknown  in  Asia,  but  represented  by  three  species  in  Africa  and  two  in 

Madagascar ;  and,  lastly,  Xylopia  is  also  chiefly  American,  but  with  two  or  three  Asiatic 

as  well  as  African  species.  Anaxagorea,  a  very  distinct  genus  common  to  America 

and  Asia,  has  not  yet  been  found  in  Africa ;  nor  do  we  as  yet  know,  from  the  latter 

continent,  of  any  Anonacese  allied  to  Thcecmthus  or  Heteropetalum,  two  small  groups, 

the  one  Asiatic,  the  other  American,  so  similar  in  character  that  they  might  well  be 

united  in  one  genus. 

Several  African  Anonaceae  have  edible  fruits  (this  quality  is  particularly  attributed 

by  collectors  to  the  Anonas,  to  Popowia  Kirkii,  and  to  most  of  the  Uvarias)  ;  and  many 

are  aromatic,  which  is  especially  noted  of  the  Xylopia  cethiopica  or  Malaghatta  pepper 

and  Monodora  myristica  or  Calabash  nutmeg ;  and  the  woods  of  the  arboreous  ones  are 

said  to  be  hard  and  good.  The  climbing  species,  which  bear  in  Asia  so  large  a  proportion 

to  the  whole,  are  but  very  few  in  Africa. 

1.  Uvaria,  Linn. ;  Benth.  et  Hook.  f.  Gen.  PL  23. 

This  genus,  after  having  been  variously  extended  and  reduced  by  different  botanists, 

has  been  limited  by  Hooker  and  Thomson  to  those  species  in  which  the  petals  of  each 

series,  and  more  especially  the  inner  ones,  are  imbricate  in  the  bud  as  in  the  true 

American  Guatterias,  which  the  majority  of  Asiatic  species  much  resemble  in  habit  and 

in  the  shape  of  the  flowers,  differing  only  in  their  pluriovulate  carpels.  Three  of  the 

African  species  are  quite  conformable  to  the  ordinary  Asiatic  type  ;  but  in  JJ.  cormivens 

and  77.  fusca  the  petals  are  much  thicker  and  less  spreading,  and  the  outer  ones  valvate, 

thus  approaching  Melodorum,  to  which  genus  I  should  have  been  inclined  to  refer  it, 

were  it  not  that  the  inner  petals  are  nearly  as  large  as  the  outer  ones,  one  of  them  very 

much  overlapping  the  two  others  in  the  bud,  and  all  are  much  more  open  than  in  any 
Melodora  I  know. 

1.  U.  CHAMiE,  P.  de  Beauv.  PI.  Ow.  et  Ben.  ii.  42,  t.  83 ;    ramulis  junioribus   foliisque 

ferrugineo-tomentosis  glabratisve,  foliis  ovalibus  ellipticisve  obtusis  subacumina- 

tisve  breviter  petiolatis  subtus  pilis  stellatis  minutis  conspersis,  pednnculis  2-5-nis 

extra-axillaribus  brevibus,  sepalis  basi  v.  ad  medium  coalitis  ferrugineo-tomentosis, 

petalis  obovatis  patentibus,  antherarum  connectivo  apice  truncato,  baccis  stipitatis 

oblongis  ferrugineo-tomentosis. — Arbor  parva.  Polia  majora  5  poll,  longa,  2J  poll, 
lata,  nonnulla  tamen  multo  minora.  BaccaB  6  ad  18,  |-1  poll,  longae,  stipitibus 

3-4-linearibus.  Semina  2-6,  septis  horizontalibus  separata,  oblique  oblonga,  com- pressa,  testa  nitida,  hilo  incrassato  umbilicato. 

55 

<b,  Guiil.  et  Perr.  Fl.  Seneg.  7,  t.  3.  f. 
{Leprieur,  Heudelot)  ;  on  the  Santiag 

U.  macrocarpa,  DC.  Syst.  Veg.  i.  489. 

on  the  Niger 

arter) 
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These  are  fruiting  specimens  with  the  leaves  at  first  sight  glabrous,  hut  the  minute 

stellate  hairs  scattered  on  the  under  surface  can  generally  he  detected  with  a  lens. 

2.  U.  globosa,  Hook.  f.  PI.  Nig.  210 ;   ramis  gracilihus  novellis  fei  rugineo-tomentosis, 

foliis  (parvis)  ohlongo-ellipticis  sublanceolatisve  ohtusis  supra  nitidis  sulitus  pilo- 

sulis,  floribus  subsessilibus  solitariis  geminisve  ferrugineo-sericeis,  petalis  patentibus 

valde  imbricatis,  antheris  apice  truncatis,  baccis  subglobosis  brevissime  stipitatis 

ferrugineo-velutinis.— Prutex  ?,  U.  micranthce  Hook.  f.  et  Thorns,  affinis.  Polia 

2-3-pollicaria,  nervis  prseter  costam  parum  conspicuis.  Bracteae  orbiculatae,  con- 

cavse,  decidual  Plores  parvi.  Sepala  lata,  basi  breviter  connate,  dense  forrugineo- 

sericea.  Petala  majora  patentia  extus  tomentosa  subsericea,  in  alabastro  cujusve 

seriei  valde  imbricata,  in  speciminibus  nostris  vix  perfccte  evoluta.     Stamiiui   nu- 

merosa  connectivo  apice  truncato-dilatato.    Baccae  3-4  lin.  diamrtro,  4-7-sperm
ae. 

4 

At  Accra,  in  west  tropical  Africa  [Vogel). 

3.  U.  ltjcida,  Benth. ;   foliis  ovali-oblongis  acuminatis,  basi  late   rotundatis,   utrinquo 

ramulisque  glaberrimis  nitidis,  pedunculis  terminalibus   subteruis  brevi
bus  flon 

busque  tomento  tenui  rufo-canescentibus,  petalis  liberis  obovato-orbicul
atis  obtu- 

sissimis.— Species  U.  luridce  Hook.  f.  et  Thorns,  et  V.  Namm,  Wall,  allinis.      P
oll:, 

pleraque  3  poll,  longa,  1|  poll,  lata,  petiolo  2-linenri,  tenuiter  c
oriacea,  cosia  subt 

prominente,  nervis  tenuibus.  PediceUi  in  specimine  3,  intermed
ins  flore  evoluto 

4  lin.  longus.  Bractese  ohovatse,  2  lin.  longaa.  Sepala  orbiculata,  v
ix  3  lm.,  petala 

fere  5  lin.  longa  et  lata,  omnia  extus  cano -tomentosa.     Torus  plan
us.     Stamina  nu- 

connectivo  ultra  loculos  obovato  truncato.     Gynaacii  c
arpella  numerosa, mei 

linearia,  arete  conferta,  glabra.     Styli  crassi,  angulati,  truncati.
     Ovula  6-8 

Maurit 
Mombase 

generally  well-named  eolleetion  of  Borer's  plants  former
ly  in  the  herbarmm  of  the  late  Dr.  Graham. 

The  same  label  is  affixed  in  the  Hookerian  herbarium, 
 bnt  in  a  less  authenUe  manner  to  a  spee.men _-     .  ,11     /•    iu.  \yfrt,^.;f^ic  Tintamp  iT,irden.  where 

Korinti Mauritius 

Bojer  states  his  G.  lucida  to  have  been  raised  from  see
ds  brought  from  Mombase. 

4.  U .  coN  ni vens,  sp.  n. ;    foliis    amplis   elongato-oblongis   acuminatis  infra 
 medium 

angustatis  glabris,  petiolo  brevissimo,  ped
unculis  axillaris  brevibus  1 -flons 

bracteatis  floribusque  minute  tomentellis,  petali
s  conniventibus  crassis  latis  con- 

cavis  exterioribus  subvahratis,  interiorum  uno  
exteriore,  toro  convexo  anthens 

apice  capitatis,  carpellis  glabris,  stigmatibus 
 oblongis.-Arbor  30-pedalis.  rona 

fere  pedalia,  supra  medium  3  poll,  lata,  infra  medi
um  longe  angustata,  una 

obtusa,  petiolo  crasso  3-4  lin.  longo,  rigide  membra
nacea  v.  vix  con*ce^ne™S 

primariis  arcuatis  distantibus  costaque  subtus  promine
ntibus.  Peduncuu  2  4-p 

cares,  basi  bibracteati  et  supra  medium  unibracteati
.     Sepala  4  lin.  longa  orbiculata. 

„„,  uc       Petala  purpurea,  exteriora  fere  p
ollicem  longa  et  lata,  crassa 

concava  acutiuscula,  parum  aperta,  marginibus 
 leviter  imbricatis  v.  fere  valvatis, 

interiora  paullo  minora,  uno  obtusissimo,  cetera  acuti
ora  margine  latiusculo  obtegente. 

cito  decidua 

3b2 
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Torus  crassus,  fere  hemisphsericus,  sub  carpellis  tameu  planus  v.  leviter  excavatus. 

Stamina  numerosissima  angusta,  connectivo  apice  capitulo  parvo  appendiculato. 

Carpella  numerosa,  glabra,  ovulis  12-15  biseriatis,  stylis  oblongo-clavatis  ovario  ipso 

paullo  brevioribus.     Fructus  non  visus. 

Ambas  Bay  and  Fernando  Po  (G.  Mann). 

Some  large,  ovoid,  thick  glabrous  carpels,  full  4  inches  long,  containing  each  three  or 

four  seeds,  separately  gathered  by  Mr.  Mann,  may  possibly  belong  to  this  species. 

5.  U.  ?  fusca,  sp.  n. ;  foliis  amplis  elongato-oblongis  acuminatis  infra  medium  angustatis 

glabris,  petiolo  brevissimo,  floribus  subsessilibus  bracteis  imbricatis  sepalisque  ferru- 

gineo-sericeis,  petalis  latis  concavis  leviter  imbricatis  subvalvatisque,  antheris  apice 

truncatis,  carpellis  villosis. — Arbor  25-pedalis.  Folia  iis  77.  conniventis  simillima, 

fere  pedalia.  Flores  gemini,  subglobosi,  pollicem  diametro.  Bracteae  plures,  arete 

imbricatse,  interiores  sepalis  paullo  minores,  exteriores  parvse.  Sepala  lata,  basi 

breviter  connata.  Petala  iis  77.  connwentis  subsimilia  sed  minus  crassa  et  vix 

imbricata.  Stamina  ultra  2000,  arctissime  conferta.  Carpella  fere  100,  villosa,  3-4- 

ovulata,  stigmate  crasso  brevi  truncato,  post  anthesin  jam  paullo  aucta  sessilia, 
falcato-oblonga. 

Fernando  Po  (G.  Mann). 

The  flowers  of  our  specimen  are  scarcely  sufficient  to  determine  the  affinities  with 

precision ;  but  I  believe  it  to  be  a  Uvaria,  near  the  last.  Mr.  Mann  describes  the 
flowers  as  brown. 

Doubtful  Species. 
77.  ovata,  DC. 
77.  ovata,  Schum.  et  Thonn.  Beskr.  PI.  Guin.  255. 

U.  cylindrica,  Schum.  et  Thonn.  I.  c.  256. 

I  am  unable  to  identify  either  of  the  above  three  species  amongst  our  specimens.  7/. 
cylindrica,  with  narrow  lanceolate  petals,  may  perhaps  be  a  JJnona. 

77.  ?  gracilis,  Hook.  f.  Fl.  Nig.  210.  We  have  no  specimen ;  but  from  the  description 
it  is  possibly  a  Clathrospermum. 

77.  ?  sp.  with  rather  large  sessile  flowers,  more  imbricate,  and  without  the  bracts  of  7/. 

fusca,  and  shorter  leaves,  nearer  those  of  77.  Chamce.  Fernando  Po  (G.  Mann).  A  single 
specimen  with  one  imperfect  flower. 

77.  ?  sp.,  named  Kookaree  in  Sierra  Leone.  Fruits  and  one  leaf  only  in  the  K.ew 

Museum.    Not  unlike  77.  Chamce ;  but  the  carpels  are  more  villous,  shorter  and  thicker, on  lonsrer  stalks. 

2.  Artabotrys,  B.  Br. ;   Benth.  et  Hook.  f.  Gen.  PI.  24. 

This  is  chiefly  an  Asiatic  genus,  represented  in  Africa  by  two  species,  having  both  o 

them  the  climbing  habit  and  remarkable  hooked  peduncles  of  the  Asiatic  ones ;  and 

one  of  them,  the  W.  African  A.  macrophylla,  has  the  same  petals,  thick,  concave,  and 

closely  connivent  at  t  he  base,  with  more  or  less  spreading  oblong  or  narrow  laminae ; 
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but  the  other,  the  eastern  A.  brachypetala,  is  somewhat  anomalous  in  the  petals  being 

almost  reduced  to  the  concave  lower  portion,  thus  bringing  the  plant  technically  near 

Jfelodorum  or  Fopowia.  The  habit,  however,  and  other  characters  do  not  admit  of 

its  removal  from  Artabotrys,  and  the  petals  do  occasionally  appear  to  be  produced 
into  a  short  acumen  at  the  top. 

1.  A.  macrophylla,  Hook.  f.  Fl.  Nig.  207  ;  glabra,  foliis  (amplis)  late  ovatis  ellipticisve 

utrinque  rotundatis  et  apice  abrupte  acuminatis  tenuiter  coriaceis  supra  nitidis, 

pedunculis  multifloris,  pedicellis  brevissimis  crassis,  sepalis  latis  acuminatis,  peta- 

lorum   lamina    oblongo-lanceolata  calyce   duplo   longiore. — Folia   8-10-pollkaria, 

petiolo  brevissimo. 

Fernando  Po  (Vogel). 

2.  A.  brachypetala,  sp.  n. ;  foliis   (parvis)   ovali-ellipticis   oblongisve  obtusis  novcllis 

puberulis  adultis  glabratis,  pedunculis  bi-pluri-floris,  petalis  inter  se  sequalibus  vix 

ultra  partem  concavam  acuminatis,  baccis  obovoideis  obtusissimis  glaucis.— Frutex 

scandens  ramulis  tenuibus  foliisque  novellis  ferrugineo-puherulis.  Folia  1J-2  J  poll, 

longa,  f-li  poll,  lata,  apice  rotundata,  basi  obtusa  v.  rarius  acutiuscula,  petiolo  raro 

lineam  superante,  membranacea  v.  chartacea.  Pedunculi  communes  more  generic 

breves,  bifurcati,  demum  hamato-recurvi ;  pedicelli  6-9  lin.  longi,  tomentosi.  Sepals 

ovata,  demum  3-4  lin.  lon<>a,  extus  tomentosa.     Petala  paullo  bre viora,  lata,  cr;  ss  i  us- 

cula,  concava,  circa  genitalia  conniventia,  glabra,  apice  obtusiuscula  v.  in  acumen 

brevissimum  producta.  Torus  convexus,  hispidus.  Stamina  generis,  antherarum 

connectivo  ultra  loculos  truncato-dilatato.  Gynaecii  carpella  plurima,  glaberrima, 

2-ovulata ;  styli  lineares,  superne  patentes,  decidui.  Baccae  ̂ -f-pollicares,  stipite 

2-3-lineari  fultse,  nunc  late  obovoidese,  2-spermae,  utrinque  sulco  longitudinali 

notatae,  nunc  angustiores,  l-spermee.     Semina  erecta. 

At  Tete  on  the  Zambesi  (Kirk) .     The  fruit  is  said  to  be  pleasant  eating. 

Doubtful  Species. 

A.  sp.  ?    A  small  tree,  apparently  without  hooks.     Inflorescence  in  other  respects  and 

shape  of  the  flowers  as  in  some  species  of  Artabotrys ;  but  in  our  specimens  they  are  all males. 
Mann ) 

3.  Hexalobus,  A.  DC. ;  Benth.  et  Hook.  f.  Gen.  PI.  24. 

This  small  genus  has  two  African  and  one  Madagascar  species,  the  third  African 

species  mentioned  in  our  <  Genera'  proving  to  be  a  variety  only  of  S.  senegalensis.  The 

African  ones  are  both  remarkable  for  the  transverse  undulations  and  folds  of  the  petals 

(or  lobes  of  the  coroUa),  especially  when  the  bud  is  near  opening,  which  is  not  alluded 

to  in  the  description  of  the  Mascarene  plant,  and  which  was  therefore  omitted  in 

the  generic  characters,  drawn  up  before  our  H.  gremdifiorus  was  received ;  but  as  it 

occurs  in  both  these  species,  it  is  probably  characteristic  of  the  genus.     These  petals 
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( Whitfield) .     At  Nupe  on  the 

have  been  described  by  several  authors  as  imbricate,  with  one  outside ;  but  in  the  only 

young  bud  I  have  been  able  to  examine  with  care  they  were  certainly  valvate  in  each 

series,  this  arrangement  being  somewhat  disguised,  when  the  bud  is  ready  to  open,  by 

the  increased  folds  of  the  petals. 

1.  H.  senegalensis,  A.  DC.  Mem.  Anon.  37  ;  foliis  ovali-ellipticis  oblongisve  supra  gla- 

bris  subtus  puberulis,  floribus  sessilibus,  petalis  lineari-lanceolatis  acutiusculis  undu- 

latis  extus  incano-puberulis. 

Uvaria  monopetala,  Guill.  et  Perr.  Fl.  Seneg.  8,  t.  2. 

Senegambia  (Leprieur  and  Perrottet;  Heudelot,  n.  360).     On  the 

Niger  {Barter). 

I  had  at  first  considered  Barter's  specimens  as  belonging  to  a  different  species  from 

the  Senegambian  ones,  with  longer,  narrower  and  less  obtuse  leaves  and  narrower  petals ; 

but  a  further  comparison  of  all  our  specimens  convinces  me  that  they  all  belong  to  one 

species.  The  leaves  are,  in  Perrottet's  specimen,  not  2  in.  long  and  f  in.  broad ;  in 

Heudelot's,  4  in.  long  and  1\  in.  broad  ;  in  Barter's,  4  to  5  in.  long  and  only  f  to  1J  in. 

broad ;  but  these  agree  the  best  in  general  form  with  the  figure  in  the  *  Flora  Senegam- 

bise' ;  and  the  petals  alter  very  much  in  shape  as  they  grow  out. 

2.  H.  grandiflorus,  sp.  n. ;  foliis  petiolatis  elliptico-oblongis  acuminatis  glabris,  flori- 

bus pedicellatis,  pedicellis  sepalisque  ferrugineo-sericeis,  petalis  longe  lanceolatis. 

Arbor  60-pedalis,   inflorescentia  excepta  glaber.     Eolia  4-8  poll,   longa,   circiter 

2  poll,  lata,  acumine  longo,  basi  obtusiuscula  petiolo  3-4-lineari  fulta,  chartacea  v. 

tenuiter  coriacea,  glaberrima,  costa  subtus  prominula,  nervis  primariis  utrmque 

circiter  15.     Pedunculi  axillares,  solitarii  v.  gemini,  semipollicares,  1-2-flori,  dense 

ferrugineo-sericei.     Bractea  ad  basin  pedicelli  3  lin.  longa,  angusta,  basi  convoluta, 

caducissima.     Bracteolse  in  pedicello  2  opposite,  basi  connatae,  ferrugmeo-senceae. 

Sepala  ovata,  concava,  crassiuscula,  4-5  lin.  longa.     Petala  perfecte  evoluta  ultra 

1J  poll,  longa,  alba,  transverse  undulata,  extus  pube  minute  canescentia,  basi  in 

tubum  densius  pubescentem  2  lin.  longum  connata.    Antherae  numerosa?,  connectivo 

more   generis  ultra  loculos  truncato-dilatato.     Carpella  10-12,  villosa,  2-seriatim 

pluriovulata ;  styli  breves,  reflexi,  profunde  bilobi,  lobis  dilatatis  apice  subtus  stig- 

matosis.     Baeese  3-4,  fere  lignosse,   dense  ferrugineo-tomentosae,  sessiles,  3  poll. 

long?e,  1J  poll,  crassse.     Semina  transversa,  in  quoque  loculo  ultra  12,  singula  ultra 
pollicem  longa,  septis  spuriis  transversis  (pulpa  exsiccata  ?)  separata. 

Ambas  Bay,  West  Africa  (G.  Mann).     On  the  Niger  River  {Barter). 

The  flowers  are  described  from  Mann's  specimens ;  the  fruit  from  a  single  specimen 

of  Barter's  without  flower,  but  which,  from  a  comparison  of  the  bark,  foliage,  and  in- 
florescence, evidently  belongs  to  the  same  species. 

Plate  XLIX.      Fig.  1.  Corolla.      Fig.  2.  Stamens  and  gynaecium. 
cium,  with  the  bracts 

Fig.  5.  Carpel  of  the 

Fig.  3.  Torus  bearing  the  gyn 

removed.      Fig.  4.   Stamen,  back  view same 7 

rpel  attached.     Fig,  8.  Ripe  carpel 



MR.  G.  BENTHAM  ON  AFRICAN  ANONACE^.  469 

4.  Unona,  Linn.  f. ;  Benth.  et  Hook.  f.  Gen.  PL  24. 

The  genuine  species  of  this  genus  hitherto  described  are  all  Asiatic;  or  Australian :  the 
two  following  African  ones  have  been  seen  in  flower  only,  but  in  that  respect  they  agree 
well  with  some  of  the  Asiatic  ones  in  all  essential  points.  The  North  American 
Asiminas  might  also  be  well  considered  as  a  section  of  Unona,  but  more  nearly  allied  to 
several  of  the  Asiatic  than  to  the  African  species. 

1.  U.  hirstjta,  sp.  n. ;    foliis  breviter  petiolatis  ovali-oblongis  obovatisve  obtusis  ba  i 
cordatis  subtus  ramulisque  ferrugineo-liirsutis,  pedunculis  supra  medium  angusto 
bracteatis,  sepalis  lato-lanceolatis,  petalis  tomentosis  exterioribus  ovato-laneeolatis 

9-11-costatis  interioribus  minoribus. — Frutex  20-pedalis.  Folia  4-6*  poll,  longs, 
2-3  J  poll,  lata,  petiolo  2-3-lineari  hispido  fulta,  supra  glabra,  subtus  elevato-penni- 
nervia  et  transverse  reticulato-venosa,  pilis  ferrugineis  pneeertim  ad  costns 
hispida.  Pedunculi  laterales  v.  subterminales,  irregulariter  fa^ciculati,  florid i  sub- 

pollicares,  rigidi,  1-flori,  bract ea  lanceolata  amplectente  tomentosa  4-5-liiuaii. 
Sepala  in  floribus  suppetentibus  5  lin.  longa,  vix  basi  connata,  patent  ia.  Petala 

exteriora  9-10  lin.  longa,  prope  basin  fere  6  lin.  lata;  interiors  multo  minora,  Bed 
verisimiliter  nondum  perfecte  evoluta.  Torus  fere  planus.  Stamina  num<  rosissima, 
connectivo  ultra  loculos  crasso  planiusculo.  Gynaecii  carpella  plurima,  hispida, 

pauciovulata ;  styli  elongati,  recurvi,  intus  sulcati.     Fructus  ignotus. 

Fernando  Po  (G.  Mann). 

2.  U.  obovata,  sp.  n. ;   foliis  obovatis  v.  obovato-oblongis  membranaceis  utrinque  ramu- 

lisque molliter  pubescentibus,  pedunculis  unifloris  prope  basin  bractea  orbicu- 

lato-cordata  stipatis,  petalis  latis  demum  obtusissimis  tomentosis. — Frutex  ramulis 
gracilibus,  novellis  pilis  crispulis  tomentosis,  annotinis  glabratis.      Folia  obtusa, 

majora  3-3J  poll,  longa,  supra  medium  fere  2  poll,  lata,  infra  medium o 

basi  obtusissima  v.  cordata,  membranacea,  in  sicco  utrinque  pallide  virentia,  pen- 

ninervia,  petiolo  2-3-lineari.  Pedunculi  laterales  v.  terminales,  solitarii,  1-flori, 

graciles,  per  anthesin  subpollicares.  Bractea  basin  pedunculi  amplectens,  tomen- 

tella,  5-6  lin.  diametro.  Sepala  lata,  obtusissima,  2  lin.  lata,  tomentella,  basi  brevis- 

sime  connata.  Petala  tomentosa,  in  alabastro  acutiuscula  et  biseriatim  valvata,  in 

flore  magis  evoluto  patentia,  exteriora  5-6  lin.  longa,  fere  orbiculata,  obtusissima, 

extus  subsericeo-pubescentia,  tenuissime  pluricostata,  interiora  multo  minora. 

Torus  fere  planus,  hirsutus.  Stamina  numerosa,  connectivo  ultra  loculos  crasso, 

truncato.  Gynsecii  carpella  plurima,  villosa,  ovulis  6-8  subbiseriatis ;  styli  breves, 
recurvi,  glabri.     Fructus  ignotus. 

Hot- springs  at  the  foot  of  Moramballa  on  the  Zambesi  (Kirk). 

Amongst  Asiatic  Unonce  this  comes  nearest  to  U.  dumosa  in  the  orbicular  bracts  and 

obtuse  petals ;  but  the  much  smaller  flowers  give  it  a  very  different  aspect.  The  fruit  is 

unknown ;  and  the  ovules,  more  evidently  arranged  in  two  rows  than  in  most  species, 

indicate  that  the  berries  are  most  probably  not  moniliform  but  continuous  as  in  U, 

pannosa,  Dalz.,  and  as  in  the  closely  allied  genus  Asimina. 
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Polyalthia,  Blume ;  Benth.  et  Hook.  f.  Gen.  PL  25. 

An  Asiatic  genus,  in  which  we  include  the  Asiatic  Guatterias  as  limited  in  Hooker 

and  Thomson's  '  Flora  Indica,'  and  probably,  as  far  as  hitherto  known,  unrepresented  in 
Africa.  I  only  mention  it  here  because  in  the  Hookerian  herbarium  there  is  a  specimen 
of  P.  {Guatteria)  Korinti,  with  the  label  "  Gimtteria  lucida,  Boj.  ex  ins.  Mombase  oris 

African  orientalis,  Bojer."  There  has  been,  however,  probably  some  misplacement  of 
labels— perhaps  in  the  Mauritius  Garden ;  for  the  Kew  herbarium  has  another  specimen, 
derived  from  the  late  Dr.  Graham's  collection,  also  as  from  Bojer,  with  a  similar  label, which  is  the  Uvaria  lucida  described  above. 

5.  Popowia,  Endl. ;  Benth.  et  Hook.  f.  Gen.  PI.  25. 

A  small  genus,  not  yet  sufficiently  well  known  to  be  accurately  characterized,  con- 
taining two  African,  two  Asiatic,  and  one  Australian  species ;  differing  from  Polyalthia 

m  the  more  connivent  petals,  from  Melodorum  in  the  small  flowers  rather  more  open, 
and  in  the  carpels  with  one  or  two  ovules  erect  from  the  base  of  the  cavity,  not  ventral, 
and  from  Clathrospennum  in  the  more  numerous  stamens  with  the  cells  lateral,  below 
the  summit  of  the  connectivum,  not  bordering  the  top  of  the  connectivum.  In  the  P. 
caffira,  however,  the  anthers  are  not  so  closely  packed,  nor  the  cells  so  much  concealed 
by  the  flattened  top,  as  in  the  Asiatic  and  Australian  species. 

1.  P.  caffra,  Hook.  f.  et  Thorns. ;  foliis  breviter  petiolatis  oblongis  obtusis  acuminatis 
acutisve  basi  obtusis  membranaceis  subtus  pilosulis,  costis  petiolis  ramulisque 
ferrugineo-pubescentibus,  pedunculis  lateralibus  bifidis  plurifloris,  baccis  stipitatis 
globosis  subovoideisve  glabris.— Rami  graciles.  Folia  2-4-pollicaria.  Flores  parvi, 
depresso-subglobosi,  tomentelli.  Sepala  lata,  alte  connata.  Petala  exteriora  calyce 
duplo  longiora,  lata,  crassiuscula,  concava,  valvata,  in  floribus  suppetentibus  arete 
conniventia,  sed  forte  demum  subpatentia ;  interiora  similia,  paullo  minora.  Stamina 
vix  ultra  20,  brevia,  connectivo  crasso  apice  parum  dilatato  loculos  oblongos 
laterales  verticales  vix  occultante.  Torus  convexus,  puberulus.  Gynsecii  carpella 
glabra,  1-ovulata,  stylo  breviter  oblongo. 

# 

Guienzius) 

2.  P.  ?  Kirkii,  sp.  n. ;  glabra,  foliis  breviter  petiolatis  anguste  v.  obovato-oblongis  utrin- 
que  obtusis  membranaceis,  pedunculis  lateralibus  brevibus  paucifloris,  baccis  stipitatis 
oblongis  glabris.— Habitu  P.  caffrce  similis  sed  ex  omni  parte  glaberrima.  Hamuli 
tenues.  Folia  superiora  cujusve  ramuli  2-2±  poll,  longa,  i-f  poll,  lata,  inferiora 
breviora  et  saepius  latiora,  omnia  penninervia,  nervis  tenuibus  arcuatim  anasto- 
mosantibus,  petiolo  1-2-lineari.  Flores  nobis  desunt.  Pedicelli  fructiferi  ad  ramulos 

breves  foliatos  brevissimi,  uniflori,  v.  in  pedunculo  communi  seu  ramulo  brevi 
aphyllo  plures.  Baccae  2-6,  stipite  2-3  lin.  longo  fultaa,  |-|  poll,  longse,  obtu- 
sissimaa  v.  vix  mucronulatse,  monospermaa. 

On  the  Zambesi  at  the  foot  of  Moram  balla  and  opposite  Senna  ( Kirk,  who  reports  the  fruit  to  be  pleasant eating)  v        '  r 
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The  flowers  being  unknown,  the  position  of  this  species  in  Popowia  or  Clathrospe) 
somewhat  doubtful ;  but  the  habit  is  entirely  that  of  P.  caffra. 

6.  Oxymitra,  Blurae ;  Benth.  et  Hook.  f.  Gen.  PL  26. 

An  Asiatic  genus  of  seven  species,  of  which  the  characters  had  to  be  slightly  enlarged 

to  comprehend  the  three  or  four  African  ones  described  below.  It  differs  from 

Goniothalamus  chiefly  in  the  inner  petals  sessile  not  contracted  into  a  claw,  and  from 

almost  all  the  remaining  Mitrephorew  either  in  the  1-  or  2-ovulate  carpels,  or  in  the 

outer  open  or  spreading  petals  being  much  longer  instead  of  shorter  than  the  inner 

connivent  ones.  Michella  has,  however,  the  flowers  of  some  of  the  African  Oxymitras  ; 

and  we  should  have  united  it  with  that  genus,  but  that  the  seeds  are  said  to  be  8-winged, 
a  character  otherwise  unknown  in  Anonacese.  Marenteria,  Nor.,  from  the  incomplete 

character  given  by  Dupetit-Thouars,  Nov.  Gen.  Madag.  p.  18,  ha-  been  usually  referred 

to  TJvaria  or  Unona\  but  as  he  expressly  says  that  the  outer  petals  are  spreading  and 

the  inner  ones  erect,  it  is  very  probably  an  Oxymitra;  and  if  this  should  prove  correct. 

Thouars's  name  should  in  strictness  be  preferred. 

1.  O.  hamata,  sp.  n. ;  foliis  oblongo-ellipticis  acuminatis  supra  glabris  subtus  puberulis, 

costis  petiolis  ramulisque  ferrugineo-tomentosis,  pedicellis  solitariis  superne  in- 

crassatis,  sepalis  minimis,  petalis  exterioribus  longe  lineari-lanceolatis  apice 

recurvis.— Arbor  parva,  ramulis  gracilibus  novellis  pube  densa  ferruginea  vestitis. 

Folia  pleraque  circiter  4  poll,  longa,  \\  poll,  lata,  supra  lsevia,  subtus  penninervia. 

nervis  arcuatis  parallelis  prominulis  costaque  ferrugineo-tomentosis,  inter  ner
vofl 

pube  tenui  conspersa.  Pedicelli  laterales,  1-li-pollicares.  Sepala  vix  linea  longi
ora, 

reflexa.  Petala  crassiuscula  exteriora  basi  breviter  concava,  dein  planiuscul
a, 

primum  breviter  linearia  apice  valde  revoluta,  et  utrinque  tomentosa,  d
emum  fere 

recta  v.  apice  tantum  recurva,  usque  ad  2|  poll,  longa,  2-2^  lin.  lat
a,  supra 

glabrata ;  interiora  crassa,  lata,  vix  \  poU.  longa,  circa  genitalia  a
rete  conniventia. 

Torus  convexus.  Stamina  numerosa,  connectivo  supra  loculos  incrassat
o.  Gynaecn 

carpella  numerosa,  villosa,  uniovulata,  funiculo  brevi ;  styli  lin
eari-clavati  glabn. 

Pructus  ignotus. 

On  the  River  Bagroo,  West  Africa  (G.  Mann). 

Plate  L.      Fig.  1.  Flower  with  the  outer  petals  cut  short.      Fig.  2.  One  of  the  inner  p
etals.     Fig^  3. 

Flower  with  all  the  petals  removed.     Fig.  4.  The  same  with  the  anthers  
removed.     Fig  5.  Anther, 

back  view.     Fig.  6.  The  same,  inner  view.     Fig.  7 Carpel 

Fig.  9.  Carpel,  vertical  section.     Fig.  10.  Carpel,  transverse  section.     Fi
g.  11.  Ovule. 

2.  O.  gracilipes,  sp.  n. ;  glaberrima,  foliis  eUipticis  obtuse  acumina
tis  nitidulis,  pedi- 

cellis solitariis  gracilibus,  petalis  exterioribus  ovato-lanceolatis  acutiu
sculis  paten- 

tibus.-Eolia  pleraque  3  poll,  longa,  1\  poll,  lata,  pallide  virentia
,  tenuiter  venosa, 

petiolo  2-lineari.  Pedieelli  ultrapollicares,  glaberrimi.  Sepala  bre
via,  lata,  recurva. 

Petala  exteriora  in  specimine  suppetente  semipollicaria,  sed  forte 
 nondum  perfecte 

evoluta,  interiora  dimidio  minora,  supra  genitalia  arete  conniventia.   
   Torus  leviter 

VOL.  XXIII. 



472  MR.  G.  BENTHAM  ON  AFRICAN  ANONACE^E. 

convexus.     Stamina  numerosa,  connective)  ultra  loculos  crasse  capitate     Gynaec 

carpella  plurima,  glabra,  ovnlis  2  ventralibus  superpositis.     Styli  breviter  lineares 
Mann 

flowers). 

3.  O.  ?  platypetala,  sp.  n. ;  ramulis  novellis  petiolis  pedunculisque  tenuissime  puberulis 

ceterum  glabra,  foliis  obovali-ellipticis  oblongisve  breviter  acuminatis  submembra 

naceis,  pedicellis  solitariis  gracilibus,  petalis  exterioribus  late  ovatis  patentibus, 

Pracedenti  prinio  intuitu  similis,  sed  non  omnino  glabra,  nee  glaucescit,  folia 

tenuiora,  sepala  majora  ovata  obtusa,  et  petala  exteriora  multo  latiora,  6-7  lin. 
longa. 

A  small  tree  on  the  Bagroo  River  (G.  Mann). 

I  have  some  hesitation  in  giving  a  name  and  diagnosis  to  this  plant,  the  specimen 

being  insufficient  to  enable  me  to  examine  the  internal  structure  of  the  carpels.  It 

is,  however,  so  very  similar  in  many  respects  to  O.  gracilipes  that  I  cannot  but  feel 

convinced  that  it  is  a  congener,  although  the  form  of  the  petals  does  not  admit  of 
uniting  it  in  the  same  species. 

a 

L  O.  patens,  sp.  n.  ;  glaberrima,  foliis  elliptic o-oblongis  lanceolatisve  acuminatis  basi 

acutis,  pedicellis  fasciculatis,  petalis  exterioribus  oblongis  patentissimis. — Arbor  elata, 

ramis  horizontalibus.  Hamuli  etiam  juniores  uti  tota  planta  glaberrimi.  Folia 

majora  6-7  poll,  longa,  1-J  poll,  lata,  inferiora  cujusve  ramuli  breviora  et  latiora,  v. 

rarius  omnia  latiuscule  oblonga,  demum  subcoriacea  et  nitidula  tenuiter  penninervia 

et  reticulato-venulosa,  basi  in  petiolum  2-3-linearem  canaliculatum  angustata. 

Pedicelli  f-1-pollicares,  graciles,  2-6-ni,  axillares  v.  laterales,  ramulis  floridis  in- 

terdum  brevissimis  1-2-foliatis  v.  subaphyllis  pedunculos  communes  simulantibus. 

Braeteae  nullse  v.  caducissimse.  Sepala  vix  lineam  longa.  Petala  exteriora  demum 

6  lin.  longa,  2  lin.  lata,  obtusiuscula,  prope  basin  parum  angustata,  interiora  1J  lm. 

lon^a,  circa  genitalia  arete  conniventia.     Stamina  ad  30,  connectivo  supra  loculos 0*~>      ~~~«      g, 

crasso  dilatato.  Torus  fere  planus,  glaber.  Gynsecii  carpella  circiter  10,  glabra, 

stigmate  depresso-capitato.  Ovula  2,  e  basi  erecta,  septo  verticali  separata.  Baccse 

in  specimine  nondum  matura3  oblique  subglobosae,  3  lin.  diametro,  stipite  brevi 
crasso,  intus  2-loculares,  loculis  collateralibus  1-spermis. 

Forests  at  Eppah  on  the  Niger  (Barter).     On  the  banks  of  the  Bagroo  River  (G.  Mann). 

The  vertical  septum  separating  the  ovules  and  seeds  is  an  anomaly  we  have  not 

observed  in  other  Anonaceae,  but  which  both  Mr.  Pitch  and  myself  have  found  at  the 
time  of  flowering  as  well  as  when  the  fruit  is  further  advanced. 

Plate   LI.      Fig.  1.  Flower,  magnified.      Fig.  2.   The  same  with  the  six  petals  removed,  the   sepals 

Fig.  3.  One  of  the  inner  petals.     Fig.  4.  Anther,  inner  view.     Fig.  5.  The  same,  side 
remaining, 
view .     Fia Torus  and  gynseciiim.     Fig.  7.  Carpel  of  the  gy 

same,  side  view.      Fig.  9.   The  same,  vertical  section.      Fig.  10.    The  same,  transverse 

section . section. 
Half-ripe  carpel.      Fig.  12.   The  same,  vertical  section.      Fig.  13.   The 

trans  v 
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as 

7.  Moxodora,  Dun. ;  Bentli.  et  Hook.  f.  Gen.  PI.  26. 

The  genus  Monodora,  entirely  African,  is  one  of  the  most  marked  among  Anonaceoe; 

for  although  placed  in  the  trihe  Mitrephorece,  as  having  tin4  outer  petals  spreading,  with 
the  inner  ones  connivent  over  the  genitalia,  and  contracted  at  the  hase  as  in  Mil  rcphora 
itself,  with  the  normal  anthers  of  the  three  first  tribes  of  Anonacea?,  yet  it  is  at  once 

known  by  the  large  undulating  and  variegated  outer  petals,  united  at  the  base  with  the 

inner  ones  in  a  short  ring  as  in  Kexalobus-,  and  the  structure  of  t  lie  ovary  is  so  peculiar, 
that  it  has  been  often  added  only  at  the  end  of  the  order  as  an  anomalous  genus.  In 

my  former  notes  on  the  Order  (Journ.  Linn.  Soc.  v.  72),  I  showed  that  the  old  idea  of 

the  ovary  being  monocarpellary,  with  the  whole  inner  surface  lined  a\  ith  ovules 

the  carpels  of  some  Nymphaeaceae,  was  erroneous,  and  that  the  ovary  consisted,  in  fact, 

of  a  large  number  of  carpels  united  into  a  single  unilocular  ovary  with  parietal  placent, 

as  in  some  Papaveraceae  and  in  several  regularly  parietal  Orders,  but  that  these  pla- 

centas are  so  numerous  as  to  be  absolutely  contiguous  and  as  it  were  blended  with 

each  other.  This  view  has  been  disputed  by  Mr.  B.  Clarke,  who,  from  the  fact  of  the 

stigma  of  M.  myristica  being  frequently  oblique  and  even  split  down  on  one  side,  argues 

that  it  is  evidently  not  a  compound  one,  but  the  ordinary  ol  dique  stigma  of  a  single 

carpel.  Its  really  compound  nature,  however,  which  had  been  already  ascertained  with- 

out  doubt  by  Dr.  Hooker  and  myself  in  the  M.  temufolia,  has  been  fully  confirmed  bj 

the  examination  of  the  species  since  discovered  by  our  intrepid  African  collectors,  in 

which  the  stigma  is  still  more  distinctly  lobed.  The  fruit  also  of  31.  <j>  nuUjlom  often 

shows  a  number  of  external  longitudinal  ridges  and  furrows,  indicating  the  backs  and 

sutures  of  the  carpels ;  and  in  a  small-fruited  species  from  the  Zambesi,  of  which  
we 

have  unfortunately  neither  leaves  nor  flowers,  the  sutures  of  the  carpels  are  
distinctly 

marked  by  prominent  costae. 

We  have  now  flowering  specimens  and  fruits  of  four  apparently  
perfectly  distinct 

species,  and  fruits  only  of  two  more,  which,  with  the  M.  angolensis, 
 Welw.,  which 

unknown  to   us,  carry  the  number  of  species  to  seven.     But  there 

de 

lifferent 

difficulty  in  framing  diagnoses  so  as  to  make  it  easy  to  recogni
ze  them.  All  are 

perfectly  glabrous,  except  a  few  tufts  of  hairs  or  partial  pu
bescence  on  the  inner  petals ; 

most  of  them  shed  their  old  leaves  before  the  flowering-season,  so  t
hat  the  fleers  are 

accompanied  usually  by  young  membranous  half-grown  leaves,  wh
ich  it  is  _dm|cultt  t0 

compare  with  the  full-grown  more  or  less  coriaceous  and 
 shining  ones  of  the  iruitmg 

specimens  ;  and  in  the  case  of  two  species,  fruits  alone  
were  found  on  trees  which  Jiac 

lost  all  their  leaves.  The  flowers  also,  as  in  many  other  Anonaceae,  are
  T«y 

in  size  and  shape  when  they  first  expand  and  when  they  ar
e  fully  developed  lhe  most 

tangible  characters  appear  to  be  derivable  from  the  shape  of
  the  inner  petals,  irom  n 

position  of  the  bract,  and  from  the  inflorescence  on  the  ol
d  wood  or  on  the  young  shoots. 

Each  species  has  likewise  its  own  peculiar  foliage,  bu
t  variable  within  limits  .ery 

difficult  to  define.     The  fruits  are  also  in  most  cases  readil
y  distinguishable  Irom  eacn 

other  in  size,  shape,  or  consistence.  ,    e4rU     ™™p« 

The  arrangement  of  the  seeds  in  the  ripe  fruit  is  very 
 singular.     In  most  of  the species 

especially  in  M.  grandiflora,  the  cavity  is  entirely  fi
lled  by  a  large  number  of  seeds  nttea 

3  S  Z 
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into  each  other,  and  imbedded  in  the  pnlp  in  every  direction  withont  any  apparent 
order. 

1.  M.  myristica,  Dun.  Anon.  p.  80 ;   foliis  oblongis  subcuneatisve  vix  acuminatis  basi 

obtusis,  pedunculis  in  ramulis  hornotinis  apice  bracteatis,  sepalis  undulatis  acumi- 
natis, petalis  interioribus  late  ovatis  basi  brevissime  abrupteque  cOntractis  margine 

dorsoque  pubescentibus  vix  foveolatis,  stigmate  subintegro,  fructu  magno  globoso. 

Arbor.  Folia  4-5  poll,  longa,  1-2  poll,  lata,  rigidula.  Pedunculi  in  ramulis  brevibus 

laterales  oppositifolii  v.  terminales,  in  speciminibus  suppetentibus  2-3-pollicares,  sed 
ex  Bancroftio  interdum  longiores. 

According  to  Welwitsch,  Journ.  Linn.  Soc.  iii.  151,  the  true  M.  myristica  is  a  native 

of  the  primaeval  forests  of  the  district  from  the  Quizembo  river,  north  of  Ambriz,  to  the 

mouth  of  the  Coanza.  I  only  know  it  from  specimens  cultivated  in  Jamaica  under  the 

name  of  Calabash  Nutmeg,  as  figured  in  the  Botanical  Magazine,  t.  3059. 

2.  M.  grandiflora,  sp.  n. ;  foliis   obovali-  v.  elliptico-oblongis  brevissime   acuminatis 

basi  obtusis,  pedunculis  in  ramulis  hornotinis  supra  medium  bracteatis,  sepalis  undu- 
latis  acuminatis,  petalis  interioribus  late  ovato-triangularibus  subcordatis,  auriculis 
hispidis  inflexis  intus  foveolatis  basi  brevissime  abrupteque  contractis,  stigmate 
lobulato,  fructu  magno  globoso. — Folia  ramulorum  fioralium  4-6  poll,  longa,  \\-2\ 
poll,  lata,  tenuiora  quam  in  M.  myristica  ;  caulina  interdum  pedalia,  4-5  poll.  lata. 

Inflorescentia  M.  myristica?,  sed  pedunculi  longiores  graciliores,  bractea  foliacea  acu- 
minata longe  infra  florem  sita.  Petala  exteriora  usque  ad  4  poll,  longa,  ut  in  M. 

myristica  undulata  et  variegata;  interiora  pollicaria,  obtusa,  concava,  conniventia. 

Eructus  usque  ad  6  poll,  diametro,  extus   longitudinaliter  plus  minus  conspicue 
striatus,  pericarpio  crasso  lignoso.  Semina  numerosissima,  absque  ordine  in  pulpa immersa. 

Aylopia  undulata,  P.  de  Beauv.  Fl.  Ow.  et  Ben.  i.  27,  t.  16.  excl.  fr. 
Ambas  Bay,  Princes  Island  and  St.  Thomas's  Island,  West  Africa  (G.  Mann). 

Observing  a  note  to  Dr.  Bancroft's  specimens  of  the  M.  myristica,  that  the  flowers  are 
often  very  much  larger  than  they  are  there  shown,  I  had  some  doubts  whether  the  M. 
grandiflora  might  not  be  the  same  species,  as  they  certainly  agree  in  many  points  ;  but 
the  leaves  are  very  much  larger,  instead  of  being  smaller  as  one  would  expect  in  the  wild 
type,  the  peduncles  much  longer  and  more  slender ;  the  bract  is  always  from  a  half  to 
two-thirds  way  up  the  peduncle,  instead  of  close  under  the  flower ;  the  shape  of  the  inner 
petals,  as  well  as  can  be  judged  in  the  dried  state,  is  different,  and  the  stigma  is  very 
decidedly  many-lobed.  Whether  the  two  forms  may  or  not  be  connected  by  Dr. 
Welwitseh's  specimens  remains  to  be  seen. 

Plate  LI  I.    (The  open  flower  has  the  inner  petals  probably  forced  open  in  drying.)     Fig.  1 .  Stamens  and 
ovary.     Fig.  2.  The  same,  with  a  portion  of  the  stamens  removed,  showing  the  torus.     Fig.  3.  Sta- 

men, back  view.     Fig.  4.  Stamen,  side  view.     Fig.  5.  Pollen.     Fig.  6.  Ovary,  transverse  section. 
late  LIII.      Fig.  1.  Fruit,  natural  size.      Fig.  2.  The   same,   transverse   section.      Fig.  3.  Vertical 

same,  transverse  section.     Fig.  9.  Seed,  magnified 

7 



MR.  G.  BENTHAM  ON  AFRICAN  ANONACEjE.  175 

testa  removed  and  placed  on  one  side,  showing  the  horizontal  plates  of  the  albumen.  Fig.  1 1.  Al- 
bumen with  the  whole  testa  removed.  Fig.  12.  Seed,  transverse  section.  Fig.  13.  Seed,  vertical 

section,  showing  the  embryo.     Fig.  14.  Embryo,  back  view.     Fig.  15.  Embryo,  side  view. 

3.  M.  tenuifolia,  Benth.  in  Journ.  Linn.  Soc.  v.  72;  foliis  anguste  oblongis  acuminatis 

basi  angustatis  ssepiusque  acutis,  pedunculis  in  ramulis  horaotinis  medio  bracteatis 
sepalis  nndulatis  acuminatis,  petalis  interioribus  lougiuseule  unguieu  latis  ovatis 

concavis  apice  angustatis,  margine  dente  villoso  utrinque  append iculat  is,  stigmatc 

crenulato,  fructu  ovoideo. — Frutex  7-pedalis.  Folia  in  speciminibus  iloridis  3-1- 

pollicaria,  sed  verisimiliter  nondum  perfecte  evoluta.  Pedunculi  quam  in  J/,  grandi- 

flora  breviores.  Petala  exteriora  2-pollicaria,  interiora  basi  in  unguem  latum  5-6 

lin.  longnm  contracta,  medio  5-6  lin.  lata,  uno  v.  ssepius  utroque  marline  appendice 

dentiformi  oblonga  villosa  aucta,  acnmine  apicis  obtuso  3-4  lin.  longo.  Flo  res 
nonnulli  minores,  verisimiliter  nondum  perlecte  accreti,  petalis  exterioribus  minus 

undulatis.  Fructus  ovoidei,  maximi  4  poll,  longi,  diainetro  trnnsversali  circitrr 

3  poll.,  omnino  ecostati,  pericarpio  duro  subliunoso  crassiusculo.  Semina  nitida, 

quam  in  M.  grandiflora  paullo  minora,  in  pulpa  nucis  immersa,  horizontalia  ct  ad 

parietes  arete  congesta  sed  cavitatem  ovarii  non  omnino  implentia. 

At  EDDah  and  As-hamia.  on  the  Niser  (Barter) :  Ambas  Bay  and  Fernando  Po  (G.  Mann). 

4.  M.   brevipes,  sp.  n.;    foliis   obovati-oblongis    ellipticisve   breviter   acuminatis    basi 

obtusis  coriaceis  nitidis,  pedunculis  in  ramulis  annotinis  brevibus  medio  bracteatis, 

sepalis  orbiculatis,  petalis  interioribus  latis  concavis  margine  dense  villosis,  fruct u 

globoso.— Arbor  30-40-pedalis.  Folia  i-1-pedalia,  rigidiora  et  nitidiora  quam  in 

prsecedentibus,  petiolo  brevissimo  crasso.  Pedunculi  e  nodis  vetustis  1-H-pollieares, 

1-2-flori.  Bractea  orbiculata,  concava,  obtusissima.  Sepala  4  lin.  longa,  concava, 

obtusissima  et  vix  undulata.  Petala  exteriora  in  flore  ut  videtur  perfecte  evoluto 

vix  pollice  longiora,  ovata,  undulato-crispa,  basi  cuneata ;  interiora  triente  breviora, 

in  unguem  brevissimum  abrupte  contracta.  Fructus  globosus,  vix  3  poll,  
diametro, 

ecostatus  v.  costis  paucis  obscure  percursus,  pericarpio  crasso  cori
aceo-sublignoso, 

pedunculo  lj-pollicari.     Semina  cavitatem  omnino  implentia  ut  in  M
.  grandiflora. 

Fernando  Po  and  Princes  Island  (G.  Mann). 

Species  insufficiently  known. 

5.  M.  angolen8isyWe\w.  in  Journ.  Linn.  Soc.  iii.  151,  from  Pungo  A
ndongo;  th< 

name  only  given  without  any  indication  of  its  characters. 

6.  M.  sp.  from  the  Niger  {Barter).  Fruits  only  known,  which  are
  globular,  about 

2  inches  diameter,  without  longitudinal  ribs  or  strige,  and  the  pericarp  very 
 much 

thinner  than  in  any  of  the  preceding  ones,  and  apparently  succulent. 

7.  M.  sp.  from  Shiramba,  on  the  Zambesi  {Kirk).  Fruits  only  known
,  which  are 

globular,  about  1  inch  diameter,  and  with  a  thin  pericarp  as  in  the  last, 
 but  marked 

outside  by  8  to  10  longitudinal  raised  costal  Dr.  Kirk  describes  it  as  a  bush  w
hich,  at 

the  time  he  gathered  the  fruits  (July  1859),  had  neither  leaves  nor  flowers. 



476  MR.  G.  BENTHAM  ON  AFRICAN  ANONACE.E 

8.  Anona,  Linn. ;  Benth.  et  Hook.  f.  Gen.  PL  27. 

This  is  a  large  genus  widely  spread  over  the  warmer  regions  of  America,  and  repre- 

sented in  Africa  by  three  species,  all  belonging  to  Martius's  section  Guanabani,  one  of 
them  identical  with  an  American  one  and  the  two  others  nearly  allied  to  corresponding 

American  ones,  and  in  Madagascar  by  two  species  of  a  peculiar  type ;  but  none  are  known 

in  a  wild  state  in  Asia.  Besides  the  above,  four  species  (A.  muricata  of  the  section 

Guanabani  and  A.  squamosa,  A.  reticulata,  and  A.  Cherimolia  of  the  section  Atta)  are 

more  or  less  abundantly  cultivated  for  their  fruits  in  Africa  as  well  as  in  Asia ;  and 

specimens  are  not  unfrequently  transmitted  by  collectors  without  indication  of  their 

cultivated  origin,  so  as  to  have  given  the  idea  that  one  or  other  of  them  are  indigenous 

to  the  Old  World.  The  union  of  the  carpels  into  a  single  fruit  with  numerous  one- 

seeded  cells  radiating  from  a  central  fleshy  torus  readily  distinguishes  the  genus  from  all 
other  African  or  Asiatic  ones. 

1.  A.  senegalensis,    Pers.    Syn.   ii.  95 ;    ramulis   ferrugineo-tomentosis,   foliis   ovatis 

ellipticisve  obtusissimis  subtus  pube  tenuissima  canescentibus  rufescentibusve  (v. 

rarius  glaucis  subglabris  ?),  petalis  crassis,  exterioribus  late  ovatis,  interioribus 

oblongo-triquetris,  fructibus  demum  lsevigatis  areolis  inconspicuis . — Frutex  2-8- 

pedalis  v.  rarius  altior.  Eolia  ssepius  2-3-pollicaria.  Fructus  edulis,  flavus  v. 
aurantiacus,  magnitudine  pomi. 

Wideh 

257 

in  Senegambia  and  Sierra  Leone  by  Leprieur,  Barter,  and  others,  in  Bornou  by  Edward  Vogel,  and 
Kirk 

2.  ?  A.  glatjca,  Schum.  et  Thonn.  Beskr.  PI.  Guin.  259. 

This  is  a  somewhat  doubtful  species.  A  specimen  of  Heudelot's,  which  Guillemm 

thought  he  could  identify  with  Thonning's  plant,  appears  to  me  to  be  a  nearly  glabrous 

variety  of  A.  senegalensis ;  but  Thonning  describes  the  leaves  as  narrower  and  acute  at 

the  base,  which  I  have  never  seen  in  A.  senegalensis, — besides  that  one  would  infer  from 

the  expression  he  uses  that  the  inner  petals  are  broad.  His  plant  may  therefore  be  a 
distinct  species  as  yet  unknown  to  us. 

3.  A.  palustris,  Linn.  Spec.  757 ;  glabra,  foliis  ovatis  ellipticisve  breviter  acuminatis, 

petalis  ovatis  coriaceis,  interioribus  paullo  minoribus,  fructibus  ovoideis  demum  lse- 

areolis  inconspicuis.— Arbor  30-40 -pedalis.     Folia  4-5-pollicaria,  coriacea  v. 
chartacea,  reticulato-venosa,  petiolo  seepius  pollicari.     Pedunculi  ssepius  pollic 

chrysocarpa,  Guill.  et  Perr.  Fl.  Senee.  6,  ex  charactere 
swamp 

Vogel) 

the marshes  of  Cape  Verd  and  Cape  Mboro  in  Cayor  (Leprieur,  his  description  agreeing  in  every with 

Dr.  Hooker  in  the  «  Niger  Mora  '  suggests  that  it  may  be  cultivated ;   but  Vogel  was 

always  very  exact  in  noting  on  his  labels  all  cultivated  specimens ;  and  in  the  present 



MR.  G.  BENTHAM  ON  AFRICAN  ANONACE^.  177 

instance  he  certainly  regarded  this  Anona  as  indigenous,  as  lie  refers  it  to  the  A 

chrysocarpa,  Lepr. 

4.  A.  Barteri,  sp.  n.;  glabra,  foliis  brevissime  petiolatis  oblongo-ellipticis  acuminata 

acutisve  basi  angustatis  coriaceis  nitidis,  fructibus  globosis  areolis  prominent  ibii 

umbonatis  obtusissimis.— Arbor  50-pedalis.  Folia  6-9  poll,  longa,  2-2^  poll.  lata 

Flores  nobis  desunt.  Pedunculus  fructifer  J-f-polliearis.  Fructus  lf-2  poll 

diametro,  carpellorum  apicibus  distinctis  depresso-heinispluericis  in  sicco  canescon 

tibus  4  lin.  latis,  et  ssepius  costis  4-6  a  stigmatis  cicatrice  radiantibus  pcrcursi- 

Dissepimenta  inter  semina  tenuia,  et  torus  centralis  parum  incrassatns. 

Onitoka,  on  the  Niger  (Barter). 

5.  A.  sp.  ?     A  single  specimen  apparently  near  A.  Barteri,  with  narrow  more  acumi 

nate  leaves  and  a  single  flower  as  yet  very  young. 

A  small  tree  on  the  Gaboon  River  [G.  Mann). 

9.  Melodorum,  Dun. ;  Bentli.  et  Hook.  f.  Gen.  PL  28. 

An  Asiatic  genus,  differing  from  Anona  in  its  free  carpels,  and  from  Xfl
opia  in  tin- 

shape  of  the  petals  and  the  want  of  the  peculiar  hollow  decid
uous  anther-b^nng 

portion  of  the  torus.  The  first  of  the  two  following  African  species 
 does  not  enter 

precisely  into  either  of  the  sections  established  by  Hooker  and  Tho
mson,  but  would 

constitute  a  third  with  glabrous  fruits  and  smooth  arillate  seeds; 
 the  second  is  still 

further  removed  by  the  want  of  inner  petals  and  the  narrower  outer
  ones,  hut  still  may 

well  be  included  in  the  genus  as  far  as  it  is  hitherto  known. 

1.  M.  africanum,  sp.n. ;  glabrum,  foliis  ovali-ellipticis  coriaceis  nitidis  subtus  rub
idis 

eticulato-venosis,  pedicellis  brevissimis  axillaribus,  car
pellis  2-ovulatis,  akibastris 

illatis 
subglobosis,  baccis  glabris  elongatis  inter  semina  constr

ictis,  semmibus 

Arbor  30-40-pedalis.  Folia  4-5  poll,  longa,  2-3  poll,
  lata,  brevissime  acuminata, 

basi  cuneata  et  in  petiolum  brevissimum  contracta,  nervis 
 primariis  vix  magis  quam 

rete  venularum  conspicuis.     PediceUi  crassi,  2-4  l
in.  longi,  bractea  basilari  lanceo- 

incurva  crassiuscula  caducissima,  bracteolis  in  pedicello  1-2 
 brevihus.     kep lata 

Alabastrn 

2- 

in  calycem  trindum  connata,  lobis  late  triangularibus,  2  lin.  l
onga. 

globosum  leviter  3-angulatum,  extus  sericeo-incanum 
 v.  rubiginosum.  Peta  a 

exteriora  lata,concava,crassa,valvata,  4-5  lin.  longa;  in
teriora  minora, carinata,  acute 

acuminata,  glabra,  pariter  valvata.  Stamina  num
erosa,  connective  ultra  loculos 

truncato-dilatato.  Gymecii  carpeUa  plurima,  linearia,  viU
osa,  m  stylum  lmear 

attenuata.  Ovnla  2,  superposita.  Bacca3  2-pollicares,  
mecUo  leviter  coustnetae, 

spermaB  v.  abortu  1-poUicares  l-spermee,  oblongaB,  
stipite  semipolhcare  tulto. 

Semina  erecta,  nitida,  arillo  cupulato  ad  medium  
seminis  attingente  m  lobulos 

numerosissimos  lineares  densissime  imbricatos  diviso. 

Island  of  S.  Thomas  off  the  West  Coast,  and  Cameroon  Mountain,
  at  4000  feet  (G.  Mann). 

2.  M.  ?  polycarpum,  Benth. ;   foliis  ovatis  v.  elliptic o-oblongis  subacuminatis  cor
iaceis 
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nitidis  subtus  ramulisque  molliter  pubescentibus  v.  demum  glabratis,  pedicellis 
brevibus  axillaribus,  alabastris  oblongo-triquetris,  petalis  interioribus  nullis,  car- 
pellis  numerosis  breviter  oblongis  glabris  longe  stipitatis.— Folia  4-6-pollicaria, 
brevissime  petiolata.  Pedicelli  solitarii  v.  gemini,  crassi,  ferrugineo-tomentosi. 
Sepala  lanceolata,  patentia,  crassiuscula,  4-5  lin.  longa.  Alabastrum  crassum,  acute 
triquetrum.  Petala  exteriora  pollicaria,  crassissime  triquetra,  sibi  invicem  arete 
appressa,  dorso  tomentosa,  faciebus  interioribus  glabris,  basi  circa  genitalia  excavata ; 
interiora  omnino  desunt.  Torus  convexus  ?  denudatum  tamen  non  vidi.  Stamina 

numerosa,  connectivo  ultra  loculos  depresso-capitato.  Gynsecii  carpella  numerosa, 
villosa.     Baccse  ultra  30,  glabrae,  oblongse,  f  poU.  longae,  stipitibus  1-li-pollicaribus. 

Anona  ?  polycarpa,  DC.  Syst.  Veg.  i.  499.     C 
Sierra  Leone  {Afzelius) ;  on  the  Sugar-loaf  M 

specimens  in  the  British  Museum. 

Mem 

From 

10.  Xtlopia,  linn. ;  Benth.  et  Hook.  f.  Gen.  PL  28. 

A  considerable  American  genus,  with  a  few  Asiatic  species  besides  the  subjoined 
African  ones.  The  floral  characters  are  nearly  those  of  Anona  and  Melodorum,  differing 
chiefly  in  the  very  narrow  long  or  tapering  petals  and  in  the  remarkable  concave  almost 
cup-shaped  torus,  the  outer  portion,  which  bears  the  stamens  outside  and  encloses  the 
gynsecium,  falling  off  as  soon  as  the  flowering  is  over,  leaving  the  carpels  on  an  appa- 

rently convex  torus.  The  fruit  is  nearly  that  of  Unona.  In  X.  acutijlora  and  parvijlora 
the  seeds  have  no  arillus,  which  occasioned  their  generic  separation  by  A.  DeCandolle 
under  the  name  of  Cceloclme ;  but  in  X.  cethiopica  that  arillus  is  very  small ;  and  in  no 
Anonacese  does  its  presence  or  absence  appear  to  be  of  generic  value. 

1.  X.  iETHiopicA,   A.  Rich.  PL  Cub.  53,   in   adnot. ;    foliis   ovali-ellipticis  oblon 
coriaceis  nitidis  subtus  pilis  minutis  appressis  puberulis,  alabastris  elongatis  obtusis 
supra  basin  contractis,  calyce  tomentoso  vix  dentato,  carpellis  elongatis  torulosis 
glaucis,  seminum  arillo  br evissimo .  — Polia  4-6  poll,  longa,  1^-2  poll.  lata.  Plores 
li-pollicares,  extus  dense  sericeo-tomentosi.  Bacc*  numerosa!,  sub-2-pollicares,  vix 
3  lin.  crassse.     Semina  quam  in  sequentibus  multo  minora. 

Unona  tethiopica,  Dun.  Anon.  1 13.     Uvaria  athiopica,  GuiU.  et  Perr.  Fl.  Seneg.  9.      Xylopia  undulate 

r 

Habzelia fructus  in  P.  de  Beauv.  Fl 
Anon.  31. 

Common  in  the  palm-woods  of  Senegambia  (Leprieur  and  Perrottet) ;  in  forests  at  Eppah  on  the  Niger 
{Barter) ;  in  Prince's  Island  and  on  the  Nun  River  (G.  Mann), 

2.  X.  actjtiflora,  A.  Bich.  1.  c. ;  foliis  ovato-oblongis  ellipticisve  obtuse  subacuminatis 
tenuiter  coriaceis  subtus  glaucis  adpresse  pilosis,  alabastris  acuminatis,  calyce  acuto 
trilobo,  petalis  longe  lineari-lanceolatis,  baccis  crassis  oblongis  vix  torulosis,  semi- 
nibus  exarillatis.— Folia  2  v.  rarius  3  poll,  longa,  f-1  poll.  lata.  Pedicelli  calyce 

-  giores.     Flores  perfect!  pollicares,  petalis  demum  ut  videtur  apertis  v.  revolutis. 

Ion 

Baccse  paucae,  1-li  poll.  longa?,  \  poll acu  tijl\ 

{Barter) 
tiflora,  A.  DC*  Mem 
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3.  X.  parviflora,  A.  Rich.  1.  c. ;  omnia  X.  acntiflora,  exceptis  petalis  brevioribus  cras- 
sioribus,  in  speciminibus  nostris  lanceolatis  semipollicaribus. 

parvifl\ 

Bagroo  River  (G.  Man 
parviflora,  A.  DC.  Mem 

I  do  not  feel  at  all  confident  in  the  real  distinction  between  the  above  two  species  and 
the  TJnona  oxypetala,  Dun.  Anon.  114,  t.  23,  or  Coelocline  oxypetala,  A.  DC.  I.  c,  which 
must  also  be  a  Xylopia,  nor  in  my  having  correctly  identified  our  specimens ;  for  t  he 
foliage  and  fruit  seem  to  be  the  same  in  all,  the  differences  consisting  in  the  com- 
parative  length  of  the  pedicels,  and  especially  in  the  length  of  the  petals ;  but  that  is 
known  to  change  so  much  in  Anonaceae  as  the  flowering  advances,  that,  until  we  have 
good  specimens  in  all  the  different  stages  of  growth  from  the  young  bud  to  the  fading 
flower,  the  question  can  scarcely  be  decided. 

11.  Clathrospermum,  Planch. ;  Benth.  et  Hook.  f.  Gen.  PI.  29. 

A  genus  hitherto  confined  to  Africa,  but  consisting  only  of  one  well-ascertained  species, 
with  one  or  two  others  differing  in  some  points,  but  which  are  as  yet  only  known  from 
very  incomplete  specimens;  its  position  and  limits,  therefore,  cannot  be  considered  as 
settled.  The  size  and  shape  of  the  flowers  and  the  fruits  are  nearly  those  of  Popoicia  ; 
but  the  small  number  of  stamens,  either  in  a  single  row  or  so  loosely  arranged  as  to 

show  the  cells  on  the  margin  of  their  flat  tops,  places  our  plant  in  the  tribe  of  Miliusiece, 

where  it  approaches  nearest  to  Alphonsea,  but  differs  apparently  both  in  the  shape  of  tin 

anthers  and  in  the  fruit.  Possibly  it  may  hereafter  be  united  with  the  Asiatic  Alpkotisea 

and  two  or  three  South-American  little-known  species  that  have  been  described  as 

Bocageas  but  have  truly  valvate  petals,  forming  a  genus,  like  Xylopia,  common  to  the 
three  continents. 

1.  C.  Vogelii,  Planch,  in  Herb.  Hook. ;  ramulis  foliisque  novellis  ferrugineo-serieeis,  foliis 

obovali-  v.  elliptico-oblongis  subacuminatis  adultis  glabris,  pedicellis  ad  axillas 

1-3-nis,  staminibus  6-9.— Frutex  v.  arbor  parva,  ramis  debilibus  nunc  sarmentosis. 

Folia  nunc  omnia  2-3-pollicaria,  nunc  pleraque  4-5-pollicaria,  membranacea  v. 

tenuiter  coriacea,  subtus  glaucescentia  v.  rubescentia.  Pedicelli  3-4  lin.  longi, 

bracteis  minutis.  Alabastra  depresso-globosa,  ferrugineo-sericea.  Petala  demum 

aperta  v.  subpatentia,  late  ovata,  exteriora  3  lin.  longa,  interiora  paullo  minora. 

Antherarum  vertex  planus,  horiz ontalis,  fere  triangularis,  ad  marginem  exteriorem 

loculos  2  parvos  ostendens ;  filamenta  erecta,  leviter  complanata.  Gynsecii  carpella 

5-8,  villosa,  stylo  breviter  filiformi.  Ovula  ssepius  2-3  superposita,  sed  interdum 

solitaria  videntur.     Carpella  matura  nunc  omnia  monospernia,  in  aliis  speciminibus 

breviter  oblonga  3  lin.  longa  et  breviter  stipitata,  in  aliis  duplo  longiora  et  longius 

stipitata,  nunc  pleraque  duplo  triplove  longiora  2-3-sperma,  inter 

mm minus  contracta 

Nig.  208, 1. 1 7 

Quorra  (Voael) ;  in  Sierra  Leone  and  on  the  Niger  (Barter) ;  on  the  Bagroo  (G.  Mann) 

XXIII 3 
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Doubtful  Species. 

2.   TJvaria  ?  gracilis,  Hook.  f.  Fl.  Nig.  210 ;  pedicellus  polli gracilis ;  sepala  pa 
tentia obtusa,  2-3  lin.  long 

3.  C.  sp.  ?    A  specimen  from  the  Gaboon  River  (G.  Mann),  with  much  larger  leaves 
than  the  C.  Vogelii,  rusty  pubescent  underneath,  the  flowers  more  numerous,  of  the 

same  size  and  shape,  but  all  males ;  and  besides  the  seven lit  radiating  perfect 

stamens  with  marginal  anther-cells  as  in  C.  Vogelii,  there  are  round  them  a  considerable 
number  of  small  glandlike  staminodia,  and  the  centre  of  the  flower  is  occupied  by  a 
hairy  disk  without  any  ovary. 
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XXXI.   On  Prolification  in  Flowers,  and  especially  on  that  kind  termed  Axillary  JPro- 
lification.     By  Maxwell  T.  Masters,   Esq.,   F.L.S.,  Lecturer  on  Botany  at   St. 

George's  Hospital. 
Read  February  20th,  1862. 

IN  a  paper  which  is  inserted  in  the  last  Part  of  the  '  Transactions,'  I  had  the  honour  of 
laying  before  the  Society  the  results  of  my  inquiries  into  the  subject  of  median  prolifica- 

tion.  I  propose  now  to  treat  especially  of  axillary  prolification  in  flowers.  My  ma- 

terials have  been  derived  from  the  same  sources  that  are  mentioned  in  my  previous 

paper ;  and  from  them  I  have  drawn  up  a  list  of  genera  in  which  this  deviation  from  the 

ordinary  rule  has  been  observed.  The  list  is,  I  believe,  comprehensive  enough  to  afford 

a  sufficient  basis  for  the  opinions  and  remarks  which  follow,  although  I  have  no  doubt 

many  additions  might  be  made  to  it  by  a  more  thorough  search  through  the  periodical 

botanical  publications  (especially  those  in  the  German  language)  than  I  have  been  enabled 

to  make.  Anything  like  a  statistical  record,  showing  the  frequency  with  which  this  form 

of  prolification  has  been  observed  in  certain  genera  and  species  as  compared  with  others, 

would  be  very  difficult,  if  not  impossible,  to  draw  up.  The  approximate  estimates  which 

I  have  formed  are,  I  believe,  sufficiently  correct  for  the  purposes  of  this  paper. 

Among  the  many  points  of  interest  presented  by  the  subject,  the  following  are  par- 

ticularly treated  of  in  this  memoir, — viz.,  the  nature,  number,  and  position  of  the  adven- 

titious buds,  the  genera  in  which  the  change  is  most  frequently  to  be  met  with,  and  the 

inferences  to  be  derived  therefrom,  the  changes  that  occur  in  the  flowers  so  affected, 

conjointly  with  the  prolification,  &c.  There  are  also  certain  flowers  whose  construction 

is  such  as  to  render  them  particularly  interesting  at  all  times,  and  yet  more  so  when  the 

subjects  of  any  deviation  which  illustrates  their  normal  mode  of  formation ;  these  are,  of 

course,  not  overlooked  in  this  paper.  Other  flowers,  that  have  been  erroneously  said  to 

be  the  subjects  of  this  malformation,  also  demand  notice  at  our  hands.  A  comparison  of 

the  two  forms  of  prolification,  axillary  and  median,  leads  to  such  interesting  results  that 

I  have  devoted  some  space  to  it.  This  affords  me  the  opportunity  of  showing  how  the 

morphology  of  certain  of  the  large  families  of  plants  may  be  elucidated  by  cases  of  pro- 

lification ;  and  at  the  same  time  it  enables  me  to  insert  certain  particulars  relating  to 

median  prolification,  which  have  presented  themselves  to  me  since  the  publication  of  my 

paper  on  that  subject. 

Axillary  prolification  is  the  term  applied  to  those  cases  wherein  one  or  more  adventi- 

tious buds  spring  from  the  axils  of  one  or  more  of  the  parts  of  the  flower.  Engelmann 

makes  use  of  the  word  "  ecblastesis  "  to  denote  the  same  condition.  Both  terms  are 

open  to  the  objection  that  they  do  not  clearly  enable  us  to  distinguish  prolification 

occurring  within  the  flower  from  a  similar  state  originating  outside  the  flower,  within 

the  bracts  of  the  inflorescence.     This  latter  condition,  called  by  Moquin-Tandon  lateral 

3t2 
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prolification,  is  as  truly  axillary  as  that  to  which  the  name  is  restricted.  In  conse- 

quence of  certain  peculiarities  in  the  structure  of  some  flowers,  to  be  hereafter  alluded 

to,  it  is  not  in  all  cases  easy  to  decide  whether  the  new  growth  springs  from  the  interior 

of  the  flower,  or  from  the  inflorescence  beneath  the  flower. 

The  accessory  bud  presents  itself  as  a  leaf-bud,  a  branch,  a  flower-bud,  or  a  miniature 

inflorescence ;  it  may  be  sessile,  but  is  far  more  frequently  stalked,  and  in  more  than 

half  the  number  of  cases  is  a  flower-bud  or  an  inflorescence.  There  may  be  one  or  more 

of  these  buds ;  if  two  only,  then  they  are  usually  placed  directly  opposite  one  to  the 

other,  on  the  opposite  sides  of  the  flower. 

It  will  be  seen,  from  the  appended  list,  that  the  orders  and  genera  in  which  this  descrip- 

tion of  adventitious  growth  occurs  most  frequently  are  the  following : —  Cruciferce,  espe- 

cially the  genus  Brassica  ;  Caryophyllacece,  e.  g.,  Dianthus  ;  Resedacece  ;  Leguminosce,  e.  g., 

Melilotus,  Trifolium,  8fc. ;  Mosacece,  e.  g.,  Mosa,  Potentilla,  fyc. ;  UmbellifercB,  and  Cam- 
pcmulacece.  For  the  most  part,  these  are  groups  also  peculiarly  liable  to  central  pro- 
lification. 

All  the  parts  of  the  flower  may  be  thus  affected ;  but,  as  might  have  been  anticipated 

from  the  foliaceous  nature  of  the  sepals,  the  new  bud  usually  arises  from  within  the  axil 

of  one  of  those  organs.  Next  in  frequency  to  the  calyx,  the  pistil  is  subjected  to  this 

change — the  carpels,  however,  in  such  a  case  being  disunited  and  leaf-like.  The  petals 
rank  next,  and  lastly  the  stamens ;  these  latter,  indeed,  are  usually,  but  not  invariably, 
absent  in  these  instances,  the  new  growth  even  occupying  their  position.  Hence  it  may 

well  be  that,  when  such  is  the  case,  there  is  no  real  axillary  prolification,  but  rather  the 
substitution  of  a  bud  for  a  stamen.  Generally,  however,  the  position  of  the  accessory 

bud  is  such  that  it  may  properly  be  referred  to  the  axil  of  an  undeveloped  stamen. 
The  largest  number  of  instances  of  this  malformation,  not  merely  generically,  but  also 

individually,  occurs  in  plants  the  members  of  whose  floral  whorls  are  not  united  one  to 

the  other :  thus,  it  is  far  more  common  in  polypetalous  flowers  than  in  gamopetalous 
ones.     In  the  prolified  flowers  belonging  to  the  latter  group,  the  sepals,  if  not  actually 
uncombined,  are  only  united  for  a  short  distance.     The  same  relationship,  but  in  a  much 
less  degree,  exists  in  the  case  of  median  prolification,  as  that  aberration  is  likewise  most 
commonly  met  with  in  polypetalous  flowers.     Another  feature  of  interest  is  the  rarity 

with  which  axillary  prolification  is  met  with  in  irregular  gamopetalous  flowers.     It  may 
be  that  the  irregular  and  comparatively  excessive  growth  in  some  parts  of  these  flowers, 
as  compared  with  others,  may  operate  in  checking  any  luxuriant  tendency  in  other directions. 

As  in  the  case  of  median  prolification,  plants  having  an  indefinite  inflorescence  are 
more  liable  to  be  affected  with  ecblastesis  than  those  having  a  definite  one.  The  degree 
of  branching  of  the  inflorescence  may  be  noticed,  as  this  deformity  is  far  more  common 
m  branched  inflorescences  than  in  those  where  there  is  either  a  solitary  flower  or  a  spicate 
inflorescence.  More  than  two-thirds  of  the  entire  number  of  genera  cited  as  the  subjects 
of  this  malformation  have  a  branched  inflorescence  of  some  form  or  other ;  and  about 

two-thirds  of  the  cases  occur  in  genera  having  indefinite  inflorescences.  If  individual 
instances  could  be  accurately  computed,  the  proportion  would  be  even  higher. 
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Fully  three-fourths  of  the  entire  number  of  genera  recorded  as  occasionally  the  subjects 
of  this  irregularity  possess  in  their  usual  state  some  peculiarity  of  the  thalamus;  for 
instance,  in  about  a  third  of  the  whole  number  of  genera,  the  thalamus  is  more  or  less 
prolonged  between  some  or  other  of  the  floral  whorls,  e.  g.,  Caryophyllacea,  Potentilla, 
Anemone,  Dictamnus,  Umbelliferce,  &c.     About  one-fourth  of  the  genera  have  numerous 
stamens  or  numerous  carpels,  or  both,  springing  naturally  from  the  thalamus.    In  others 
(about  one-sixth)  the  thalamus  is  enlarged  into  a  disk,  or  else  presents  one  or  more  glan- 

dular swellings,  e.  g.,  Reseda,  Nymph&a,  Criwiferce.     In  the  last-named  family,  as  has 
been  already  remarked,  prolification  is  very  common.     It  would  be  interesting  to  ascer- 

tain precisely  what  part  of  an  inflorescence  is  most  liable  to  this  affection ;  but  as  in- 
formation on  this  point  is  but  rarely  given  in  the  records  of  these  cases,  I  can  only  give 

the  results  of  my  own  observations,  which  go  to  show  that,  in  a  many-flowered  inflo- 
rescence, those  flowers  at  the  outside,  or  at  the  lower  portion,  seem  to  be  more  frequently 

the  subjects  of  this  change  than   those   situated  elsewhere.     This  may  probably  he 
accounted  for  by  the  fact  that  the  malformation  is  met  with  most  generally  in  plants 
with  an  indefinite  form  of  inflorescence,  and  therefore  the  lowermost  or  outermost  flowers 

are  most  fully  developed ;  the  upper  flowers  being  in  a  less  advanced  condition,  the 

change  is  more  likely  to  be  overlooked  in  them ;  or  it  may  be  that,  from  the  unusual 

luxuriance  in  the  lower  flowers,  the  upper  ones  may  be  either  present  in  their  ordinary 

condition,  or  may  be  (as  indeed  frequently  happens)  stunted  in  the  size  and  proportion 
of  their  several  parts . 

Various  changes  in  the  form  or  arrangement  of  the  several  floral  whorls  accompany 

this  malformation ;  some  of  these  affect  the  particular  organ  or  organs  implicated,  and 

these  only,  while  in  other  cases  some  other  parts  of  the  flower  likewise  undergo  mo- 

dification. The  changes  most  commonly  met  with  are  such  as  may  be  classed  under 

Goethe's  theory  of  retrograde  metamorphosis :  for  instance,  if  a  supplementary  bud 

be  developed  in  the  axil  of  a  sepal,  that  sepal  is  likely  to  be  more  than  ordinarily  leaf- 

like in  appearance.  The  dislocation  of  the  affected  sepal  from  its  feUows  is  a  very  fre- 

quent occurrence ;  in  cases  of  this  kind  the  detached  sepal  is  placed  below  the  others, 

thus  approximating,  in  position  as  well  as  in  function,  to  the  bracts.  In  some  of  the 

instances  of  proliferous  pears,  on  which  I  shall  have  occasion  to  comment,  the  sepals 

are  described  as  sharing  in  the  succulent  character  of  the  fruit. 

The  petals,  under  such  circumstances,  often  exist  in  the  guise  of  sepals  or  of  small 

leaves  ;  and  instances  are  recorded  wherein  the  place  of  the  calyx  and  corolla  was  sup- 

plied by  a  succession  of  overlapping  green  scales,  from  the  axils  of  which  the  new  buds 

arose.  Such  instances  seem  to  afford  an  extreme  degree  of  a  more  common  change, 

viz.,  the  diminished  size  and  contracted  appearance  of  the  sepals  and  petals  when 

affected  with  axillary  prolification.  They  have  also  a  close  relationship  to  such  develop- 

ments as  we  see  in  the  Wheat-ear  Carnation,  in  certain  species  of  the  genus  Mcesa  and 

others,  wherein  the  calyx  is  repeated  over  and  again,  to  the  partial  or  complete  sup- 

pression of  the  other  parts  of  the  flower.  All  these  cases  may  be  in  part  explained 
by  the  operation  of  the  principle  of  compensation. 

When  the  androecium  is  affected,  the  stamen  either  remains  unaltered,  or  is  present 
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more  or  less  petal-like  condition ;  but  it  far  more  frequently  happens  that  the  stamen 
itirely  suppressed,  the  adventitious  bud  supplying  its  place ;  thus  was  it  in  the 

Dicmthw,  a  figure  of  which  accompanies  this  paper  (PL  LIV.  fig.  1)  *. 
The  pistil,  too,  is  necessarily  subjected  to  very  grave  alterations  when  affected  with 

this  malformation.  It  is  separated  into  its  constituent  carpels ;  and  these  assume  a  leaf- 

like  aspect,  and  are  in  the  great  majority  of  instances  destitute  of  ovules.  Indeed, 

virescence  or  chloranthy  is  very  intimately  connected  with  this  aberration,  as  might  have 
been  anticipated ;  for  if  the  parts  of  the  flower  assume  more  or  less  of  the  condition  of 

stem-leaves  or  bracts,  it  is  quite  natural  to  expect  that  they  will  partake  likewise  of 
the  attributes  of  leaves,  even  at  the  expense  of  their  own  peculiar  functions. 

It  occasionally  happens  that  an  adventitious  bud  arises  from  the  axil  of  a  monocar- 

pellary  pistil.  This  takes  place  sometimes  in  Leguminosa,  and  seems  to  have  been  more 

frequently  met  with  in  Trifolium  repens  than  in  other  plants.  The  species  named  is,  as 
is  well  known,  particularly  subject  to  a  reversion  of  the  outer  whorls  of  the  flower  to 

leaves,  and  even  to  a  leaf-like  condition  of  the  pistil.  There  are  on  record  instances 
wherein  a  leaf-bud  has  been  placed  in  the  axil  of  a  more  or  less  leaf-like  carpel ;  while 
at  other  times  a  second  imperfect  carpel  has  been  met  with  in  the  axil  of  the  first  f.  I 
have  myself  seen  numerous  imperfectly  developed  cases  of  this  kind. 

It  may  be  asked  whether  such  cases  are  not  more  properly  referable  to  central 

prolification — whether  the  axis  is  not  in  such  flowers  terminated  by  two,  rather  than  by 
one  carpel  ?  It  is,  however,  generally  admitted  by  morphologists  that  the  solitary  carpel 
of  Leguminosa  is  not  terminal,  but  is  the  sole  existing  member  of  a  whorl  of  carpels,  all 
the  other  members  of  which  are  suppressed  as  a  general  rule,  though  exceptional  instances 
of  the  presence  of  two  and  even  of  five  carpels  have  been  described  %. 

Again,  the  adventitious  bud  or  carpel  is  placed,  not  laterally  to  the  primary  one,  or 
opposite  to  it,  on  the  same  level,  but  slightly  higher  up— in  fact,  in  the  axil  of  the 
primary  carpellary  leaf.  Griffith  figures  and  describes  §  an  instance  of  the  kind  in  a 
species  of  Melilotus.  The  stalk  of  the  ovary  is  mentioned  as  having  a  sheathing  base, 
bearing  in  its  axil  a  prolongation  of  the  axis  of  inflorescence,  in  the  form  of  a  short 
spike  with  hairy  bracts  and  imperfect  flowers,  the  latter  having  a  well-formed  ca 
and  rudimentary  petals  and  stamens.  Griflith  infers,  from  this  specimen,  that  the  legume 
is  not  to  be  considered  as  a  terminal  leaf. 

I  have,  in  my  paper  on  median  prolification,  adduced  reasons  for  discarding  the  term 

"prolification  of  the  fruit;"  and  the  instances  now  to  be  commented  on  supply  addi- 
tional force  to  those  reasons.  A  very  frequent  malformation  in  pears  is  one  wherein  a 

second  pear  proceeds  from  the  centre  of  the  first,  and  even  a  third  from  the  centre  of 

*  This  Diantkvs  has  the  more  interest  from  its  similarity  to  the  one  described  by  Goethe,  Metam.  der  Pflanzen. 
cap.  16.  sect.  105 ;  but  in  that  instance  median  prolification  also  existed.  For  my  specimens  I  am  indebted  to  Mr. 
T.  Moore,  F.L.S.  J 

t  Lianaea,  vol.  xv.  p.  266.  c.  ic.  Caspary,  Schriften  d.  Physik.-Oek.  Gesell.  zu  Konigsberg,  Bd.  ii.  p.  5,  tab.  3. fig.  39,  &c. 

t  Lmdley,  Veg.  King.  p.  545  ;  also  Clarke  on  the  Position  of  Carpels,  Linn.  Soc,  December,  1850. §  Notulee,  vol.  i.  Dicot.  p.  126.     Atlas,  pi.  xliii. 



MR.  M.  T.  MASTERS  ON  AXILLARY  PROL1FICATION  IN  FLOWERS.  185 

the  second*.     Pears  are  occasionally  also  observed  arising  either  from  the  axils  of  the 

sepals  of  the  primary  pear  or  from  the  axil  of  leaves  oriijii  uing  on  the  outer  surfa<-, 

of  the  fruits — using  the  term  fruit  in  its  popular  sense.  These  ca^es  aiFord  strong  con- 

firmation of  the  view,  that  the  onter  portion  of  the  so-called  fruit  in  these  plant  s  is  rather 

to  be  considered  as  an  expansion  and  hollo  wing-out  of  the  flower-stalk,  than  as  formed 

from  the  calyx-tnbe.  It  is  noteworthy  that  the  true  carpels  and  seeds  are  frequently 

entirely  absent  in  these  cases  f.  M.  Trecul  has  described  and  figured  an  instance  in  a 

species  of  Prismatocarpus ,  in  which  a  second  flower  proceeded  from  the  axil  of  a  bract 

attached  to  the  side  of  the  fruit  of  the  first  flower  %.  I  have  in  my  previous  paper  al- 

luded to  the  occasional  presence  of  leaves  on  the  calyx-tube,  so-called,  of  the  Rose,  Pear, 

and  Apple,  to  which  I  may  now  add,  on  that  of  Crataegus  tanacetifolia. 

The  unripe  fruits  of  some  species  of  Lecythls  were  stated  by  Von  Martins,  at  the 

Meeting  of  the  German  Naturalists  at  Carlsruhe,  to  produce  buds  when  placed  in  the 

earth.     The  fruit  of  these  plants  is  probably  of  the  same  nature  as  that  of  the  Pontacar. 

The  fruits  of  Opuntia  Salmicma  and  0.fragiUs§  have  been  observed  to  form  small 

fruit-like  branches  around  their  summits.  M.  Napoleon  Doumet  describes  the  fruit  as 

ripening  as  usual,  but  as  being  destitute  of  seeds  in  the  interior;  after  a  little  
while, 

the  fruit  begins  to  wither,  and  then  a  circle  of  small  buds,  like  those  of  the  stem, 

may  be  seen  at  the  top  of  the  fruit,  each  bud  springing  from  the  axil  of  a  littl
e  tuft 

of  wool  and  spines  found  on  the  fruit.  These  little  buds  elongate  into  long  shoo
ts, 

produce  flowers  the  following  year,  which  flowers  exhibit  the  same  peculi
arity.  Gas- 

parini  and  Tenore  are  said  to  have  recorded  the  same  fact  as  long  since  as  183
2.  The 

specimen  from  which  my  figure  was  taken  produced  its  fruits  in  the 
 Royal  Gardens 

at  Kew,  and  is  now  preserved  in  the  museum  of  that  establishment  
(PI.  LIV.  fig.  2). 

The  adventitious  growth  in  these  cases  appears  to  arise  from  the  tuf
ts  of  spines,  which, 

it  has  been  suggested,  are  the  homologues  of  the  sepals.  There  
can  be  little  doubt  that 

the  outer  and  lower  portion  of  the  fruit  of  Opuntia  and  its  
allies  is  a  dilatation  of  the 

flower-stalk.     This  is  borne  out  by  the  fruits  of  Feres/cm,  wh
ich  bear  leaves  on  their 

surface  arranged  spirally.  . 

The  fruits  of  Pereskw  Bleo  are  mentioned  as  producin
g  buds  from  then-  summits,  in 

the  same  way  as  the  Opmtia  just  cited.  P.  Bleo  is  sai
d,  by  M.  Delavaud  ||,  to  present 

this  anomaly  as  a  constant  occurrence.  On  the  summ
it  of  the  pnmary  fruit,  arising 

apparently  from  the  axils  of  the  sepals,  or  of  small
  leafy  bracts  m  that  s.tuafon  are  a 

series  of  fruit-like  branches,  which,  in  their  turn,  are  s
urmounted  by  others,  even  to  the 

fourth  generation.  I  have  not  seen  an  instance  of  
this  myself ;  but  a  figure  is  given 

in  the  work  below  cited.  Tenore  also  has  recorded
  « the  transformation  of  the  fruits  of 

Nymphaa  alba  and  N.  Zotm  into  true  tubercl
es,  after  the  seeds  had  returned  to  the 

condition  of  elementary  mucUage  f ."    I  have  no
t  seen  the  paper  wherein  thts  extra- 

,.  a„  ion.  «TheoT.      Hortic."  Gard.  Chron. 
Botanv 

1851,  p.  67 ;  Irmish,  Flora,  1858,  &c. 

t  Casparv,  Bull.  Soc.  Bot.  Fr.  vol.  vi.  1859  ;  also  Payer  in  vol.  i.  1854.  _  ... 

I  TrecV  Ann.  So.  Nat.  2  ser.  vol.  **.  p.  339.  
§  Bull.  Soc.  Bot.  Fr.  vol  ,  p.  306.    oL  v.  p.  1  1> 

|  Bull.  Soc.  Bot.  Fr.  1 858,  p.  685.  f  Atti  della  Reale
  Accademia  delle  S«n«  *  NapoU,  t.  >v.  1839,  pp.    1-4, 
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ordinary  phenomenon  is  described ;  bnt,  in  reference  to  it,  I  may  cite  the  opinion  of 

Prof.  Alex.  Braun,  of  Berlin,  who  states  that  he  has  read  the  memoir  of  Sig.  Tenore  with 

astonishment  and  incredulity :  "  His  idea  of  the  transformation  of  a  ripe  fruit,  provided 
with  seeds,  seems  quite  inadmissible ;  and  the  application  which  he  makes  of  it  to 

N.  Lotus,  which  has  stolons  like  the  Strawberry,  is  surely  inexact :  he  may  have  con- 
founded with  N.  alba,  a  different  species  which  bore  stolons,  or  he  may  have  seen  a 

chloranthy  of  N.  alba,  with  metamorphosis  of  the  pistil  into  a  foliar  bud ;  but  then  the * 

flower  would  not  be  normal,  still  less  would  the  metamorphosis  have  been  preceded  by 

the  formation  of  a  ripe  fruit "  * . 

Tetragonia  expansa  has  been  mentioned  frequently  as  the  subject  of  a  similar  adven- 
titious development.  M.  Clos  has,  however,  shown  that  there  is  no  real  prolification  in 

this  plant,  or,  at  least,  no  axillary  prolification,  strictly  speaking  f. 

The  specimens  that  I  have  examined  in  Sir  W.  Hooker's  herbarium  differ  in  some 
measure  from  those  described  by  M.  Clos ;  and  hence,  as  considerable  interest  is  attached 

to  this  plant,  I  have  deemed  it  advisable  to  speak  of  it  here  at  some  length. 

Prof.  Oliver  has  directed  my  attention  to  the  earliest  notice  of  this  plant,  and  of  its 

peculiar  growth,  in  a  catalogue  of  plants  published  by  Pallas  % .     The  eminent  Russian 

naturalist  has  figured  and  described  the  plant  under  the  name  of  Demidovia  tetrago- 
noides,  and  seems  to  have  had  juster  notions  of  the  structure  of  this  flower  than  other 

more  recent  botanists.     I  shall  extract  such  portions  of  his  description  as  are  necessary 

for  the  elucidation  of  the  nature  of  the  fruit,  and  of  the  adventitious  growth  attached  to 

it ;  and  intercalate  the  observations  of  other  botanists,  as  well  as  the  results  of  my  own 

examination.     Pallas  correctly  describes  the  flowers  as  being  placed  on  short  stalks, 

while  other  authors  describe  them  as  sessile.     In  truth,  the  length  and  thickness  of  the 

flower-stalk  are  subject  to  considerable  variation  in  different  specimens.     M.  Clos  says 

that  the  flower-stalk  becomes  gradually  blended  with  the  base  of  the  fruit ;  and  this 

is  usually,  though  by  no  means  universally,  the  case.     Moreover,  in  some  allied  species, 

particularly  in  T.  implexicoma,  the  flowers  are  borne  on  long  slender  stalks,  which  do 

not  pass  by  such  insensible  gradations  into  the  base  of  the  fruit.     Pallas  likewise  men- 
tions the  fact  that  there  are  sometimes  two  flowers  in  the  axil  of  one  leaf,  especially 

towards  the  upper  part  of  the  stem ;  and  I  have  seen  instances  where  there  were  three 

flowers  in  this  situation.     In  such  cases,  it  is  the  uppermost  flower  that  is  affected 
in  the  manner  hereinafter  mentioned.    In  speaking  of  the  flower,  Pallas  thus  proceeds : 

"  Receptaculum  cartilagineum,  inverse  conicum,  compressiusculum,  coronatum  spinis 
quatuor  vel  quinque  patentibus,  et  versus  pedunculum,  ramentis  duo  oppositis,  minimis, 

sub-barbatis,  notatum."     Omitting  such  portions  of  the  description  as  are  not  relevant 
to  our  present  purpose,  we  come  to  the  following  passage  :— "  E  superioribus  pericarpiis 
(non  omnibus),  ad  ramenta,  prodeunt  flores  secundarii  minores,  &c."     Here,  then,  we 

Bull 

1-55. 

.  Fr.  vol.  v.,  and  «  Ueber  Polyembryonie  und  Keimung  von  Coelobogyne.'     For  a  figure  and  desc 
axillary  prolification  in  the  flower  of  a  cultivated  sp.  of  Nymphcea,  see  Gard.  Chron.  August 

t  Bull.  Soc.  Bot.  Fr.  1855. 
X  Pallas,  Enum.  Plant.  Hor 
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have  the  four  or  five  horn-like  processes  referred  to  the  receptacle  of  the  flower,  instead 

of  to  the  calyx  or  to  the  calyx-tube,  as  is  done  hy  DeCandolle,  Undlicher,  and  others. 

M.  Clos  considers  them  to  be  processes  of  the  upp-  r  portion  of  t lie  flower-stalk, — a  view 

which  he  supports  hy  citing  the  fact  that  the  supplementary  flower,  with  its  bract, 

is  occasionally  found  on  the  top  of  one  of  the  horn-like  pro<  >ses;  and  I  have  myself 

seen  a  small  leaf  in  that  situation.  The  figure  given  hy  MM.  Scringe  and  Key  land* 

shows  the  secondary  flower  as  springing  directly  from  the  summit  of  one  of  the  horn- 

like processes ;  and  DeCandolle  says,  "  cornua  calycina  interdum  flores  accessarios  ge- 

runt"  f.  Reverting  to  Pallas' s  description,  we  find  mention  made  of  the  ramenta,  or 

small  scales  which  are  occasionally  found  on  the  fruits  of  this  plant;  and  the  super- 

numerary  flowers  are  stated  to  take  their  origin  from  them  (their  axils?).  The  figures 

given  hy  Pallas  show  that  the  adventitious  growths  have  nothing  to  do  with  the  true 

sepals. 

Seringe  and  Ileyland  J  seem  to  consider  the  ramenta  or  scales  to  ho  calycine  lobes,  as 

they  say,  "Des  aisselles  de  quelques  lobes  du  calice  naissent,  pendant  la  maturation,  des 

fleurs  hien  conformees." 

Misled  by  these  assertions,  Moquin-Tandon  §  and  others  have  considered  the  plant 

to  afford  an  instance  of  true  axillary  prolification.  It  is  evident,  however,  from  
what 

has  been  stated,  that  the  calyx  is  not  affected  with  prolification,  but  t  hat  the  ro
pplemcntal 

bud  arises  either  from  the  extremity  of  one  of  the  horn-like  processes  
of  the  flower- 

stalk  or  from  the  axil  of  a  small  bract  attached  to  its  side  (PL  LIV.  fig.  3).  
There  are  a  few 

flowers,  however,  in  which  the  pedicel  supporting  the  additional 
 flower  is  united  to  the 

side  of  the  primary  fruit  for  a  considerable  distance ;  in  these  flowers,  I  have  not  been 

able  to  ascertain  precisely  whether  the  supernumerary  
flower-stalk  ansa  from  the 

of  the  primary  one,  or  is  distinct  from  it,  in  the  axil  of 
 the  same  bract  -    - 

from  the  stalk  of  the  primary  fruit,  it  affords  an  i
nstance  of  lateral  prolification  or 

prolification  affecting  the  inflorescence.  I  have  only
  to  add  on  this  point  that  the 

pedicel  of  the  primary  fruit  is  sometimes  provi
ded  with  two  rather  large-stalked  leaves 

near  its  base-a  circumstance  which  would  lead  
us  to  expect  that  the  supplementary 

flower  takes  its  origin  from  the  axil  of  one  or  other
  of  them,  and  thus  constitutes,  as  just 

Hit  — 

remarked,  a  ease  of  lateral  prolification  (PL  LIV.  fig.  3, 
 ft) 

Similar  conclusions  apply  to  the  fruit  of  FWadelpk*
,,  m  one  species  of  whe  £ 

ciosus,  M.  A.  Oris  has  observed  that  the  
so-called  calyx-tube  was  provided  with  two 

small  bracts,  from  the  axil  of  one  of  which  
proceeded  a  small  flower-bud  |[. 

As  to  the  nature  of  the  adventitious  growth
  itself,  but  little  need  be  said  beyond  what 

,      i   i    •,    2.  xi     i      •     ♦  «  „e  f Vii'c  Tvmer  —the  conditions  presented  bein 

has  been  already  stated  at  the  beginning  of    his  paper     the 

with  few  exceptions,  of  such  a  «^~^^XS^  doctrines-such,  for albeit  some  of  them  are  curious  as  illustrations  of  morpno  ogica     ̂   ̂ 

instance,  as  the  occurrence  of  tubers  in  the
  axils  of  the  sepals  of  the  Potato 

by  Knight  *     Here  the  leaf-bud  shows  i
tself  in  the  form  of  a  tubei ,  and  the  t 

nature  of  the  latter  organ  is  thereby  elucidated 

oned 

•  Ball.  Bot.  No.  I,  p.  18.      f 
: 

§ 

li  Bull.  Soc.  Bot.  W.  1858,  p.  331.  f  Proc.
  Hort.  Soc.  vol.  i  p.  39,  &*  2 3 

VOL.  XXIII. 
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In  the  Dianthus  (PL  LIV.  fig.  1),  the  adventitious  growth  occurred  in  the  form. of 

circle  of  flower-stalks  bearing  alternate,  strap-shaped,  petal-like  scales  and  one  or 
one  or  two <  -    « 

imperfect  flower-buds,  which  were  made  up  externally  of  leafy  or  petal-like  scales,  within 

which  was  a  gamosepalous  calyx  enclosing  rudimentary  petals,  stamens,  and  carpels.  In 

other  cases,  the  outer  scales  were  like  carpellary  leaves  destitute  of  ovules,  their  margins 

widely  separated  one  from  the  other,  and  their  summits  surmounted  each  by  a  style 

nearly  as  long  as  the  leaf  it  self  . 

A  comparison  of  the  two  forms  of  prolification,  axillary  and  median,  leads  to  some 

interesting  results,  and  enables  me  to  mention  a  few  circumstances  that  have  occurred  to 

me  since  my  former  paper,  on  median  prolification,  was  published,  or  that  were  omitted 
or looked  during  its  compilat Axillary  prolification  is  a  much  less  frequent 
malformation  than  the  central  form If 

ly  the  number  of  orders  and  g 
be 

reckoned,  the  truth  of  this  statement  will  be  scarcely  recognized ;  but  if  individual  cases 

could  be  estimated,  the  difference  in  this  respect  between  the  two  would  be  very  much 

more  obvious.     This  may  perhaps  be  explained  on  the  following  grounds  ; 

It  is  now  almost  universally  admitted  that  the  flower  is  homologous  with  the  branch 

that,  up  to  a  certain  time,  the  branch-bud  or  leaf-bud  and  the  flower-bud  do  not 

tially  differ*.     At  a  later  stage,  the  difference  between  the  two  is  manifested,  not  only 

the  altered  form  of  the  lateral  organs  in  the  flower-bud,  but  in  the  tendency  to 

arrest  of  growth  in  the  length  of  the  central  axial  portion 
the  functions  and  to  a  considerable  extent  the 

appear are  assumed,  and  with  them  the  tendency  to  g 

therefore,  in  this  sense,  is  a  further  step  in 

axillary  form.     To 
of  the  branch ; 
for  the  same  re 

,  Now,  in  prolified  flowers, 

3e  of  a  leaf-bud  or  of  a  branch 

length.     Median  prolification, 

is  the 
etrograde   metamorphosis  than 

grow  in  length,  and  to  produce  axillary  buds,  are  alike  attributes 

but  the  former  is  much  more  frequently  called  into  play  than  the  latter ; 

ison,  median  prolification  is  more  common  than  the  axillary  form. 

The  frequency  with  which  "  apostasis,"  or  the  separation  of  the  floral  whorls  one  from 

another,  to  a  greater  degree  than  usual,  is  met  with  in  prolified  flowers  has  been  before 
alluded  to. 

* 

In  both  forms,  the  adventitious  growth  is  much  more  frequently  a  flower-bud  or  an 
inflorescence  than  a  leaf-bud  or  a  branch.     How  this  is  to  be  accounted  for  I  can  only - 

conjecture.     Perhaps  it  may  be  due  to  the  position  of  the  flowers  on  a  portion  of  the 

stem  of  the  plant  especially  devoted  to  the  formation  of  flower-buds  to  the  more  or  less 
complete  exclusion  of  leaf-buds,  i.  e.  the  inflorescence This 

borne  out  by  the  com parati ty  with  which  prolification  has  been  observed  in  flowers  that 
solitary 

the  axils  of  the  ordinary  leaves  of  the  plant.  If  the  lists  of  genera  be  perused,  it  will 

be  seen  that  nearly  all  the  cases  occur  in  genera  where  the  inflorescence  is  distinctly 

separated  from  the  other  branches  of  the  stem.  In  direct  proportion,  then,  to  the 

degree  in  which  one  region  of  the  stem  or  branches  of  a  plant  is  devoted  to  the  for- 
mation of  flower-buds  to  the  exclusion  of  leaf -buds,  is  the  frequency  with  which  those 

flower-buds  may  become  affected  with  floral  prolification. 

*  Linn.  Prolepsis  Plant.  §  vii. ;  Goethe,  op.  cit.  §§  103-106. 
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Elowers  borne  upon  indefinite  inflorescences  are  liable  to  be  affected  with  cither  form  of 

more  frequently  than  those  borne  upon  definite  inflorescences.   Prolification 

both  varieties  is  also  more  frequently  met  with  in  branched  inflorescences  t  lian  in  those 

in  which  the  flowers  are  sessile;  but  the  degree  of  branching  seems  less  material,  in- 

asmuch as  this  malformation  is  more  commonly  recorded  as  occurring  in  racemes  than 

in  the  more  branched  forms  of  inflorescence.  From  the  similar  arrest  of  growth  in 

length  in  the  case  of  the  flower,  to  that  which  occurs  in  the  stem  in  the  ease  of  definite 

inflorescence,  it  might  have  been  expected  that  axillary  prolification  would  be  more 

frequent  in  plants  having  a  cymosc  inflorescence  than  in  those  whose  inflorcsc  n
ee  is 

indefinite;  such,  however,  is  not  the  case.  The  reason  for  this  may  he  souuht  fo
r  in 

the  lengthening  of  the  floral  axis,  so  common  in  prolified  flowers— 
a  condition  the 

reverse  of  that  which  happens  in  the  case  of  definite  inflorescence. 

Median  prolification  occurs  frequently  in  double  flowers;  the  axillary  vari
ety,  on  the 

other  hand,  is  most  common  in  flowers  whose  lateral  organs  have  as
sumed  more  or  less 

of  the  condition  of  leaves.  The  other  coincident  changes  have 
 either  been  already 

sufficiently  alluded  to,  or  do  not  present  useful  points  of  compari
son,  and  may  therefore 

be  passed  over.  ■  . 

The  investigation  of  these  two  kinds  of  aberration  from  the  usual 
 floral  arrangement 

brin-s  to  light  many  interesting  facts  bearing  on  the  struct 
 ural  peculiarities  of 

natural  orders.  On  some  of  these  I  propose  now  to  speak,
  premising  however  that 

the  conclusions  drawn  from  teratological  researches,  should 
 be  checked  by  the  result,  ol 

a  keen  scrutiny  into  the  mode  of  origin  and  progressiv
e  growth  of  the  various  flowers 

and  bvthe  analogies  derived  from  a  minute  and  
cautious  comparison  of  one  natural 

form  with  another 

In  the  genus  Anemone,  the  supernumerary  hud  h
as  been  often  seen  to  spring  from 

the  axil  of  one  of  the  leaves  of  the  involucre,  as  it  is  ge
nerally  called     If  so    he  proh- 

fication  must  he  elassed  as  lateral,  and  not  axillar
y.    Tins  view  « ;  borne  out  by  the 

analogies  presented  hy  Ercmthis,  Kigetta,  and 
 other  genera.    On  the  othc    hand, there 

are  ground's  for  considering  the  so-e ailed  ̂ ^^^^^^^ from  the  corolla.    Xepatica,  and  some  species  of  Hamadryad  
in  wwcii        i 

a  tendency  to  become  tubular,  may  be  comp
ared  with  Anemone  in  suppoit  of  tins  latte

r 

"IS"  Crneifer*  seem  peculiarly  liable  to  prolification  in 
 one  orothcr £  ̂  varh,ie, 

When  median,  it  usually  happens  that  the  pistil  is  sepa
rated  into  t.  o  £*    ,    n    ci  mo 

lour,  as  might  be  expected  were  the  ̂ ^^J^  Tile  relatLship 
suggested*.    Another  common  change  is  one  *hic is ju    e  & 

between  this  order  and  Capparidacece,  inasm
uch  as  the  pistil  is  placea 

lengthened  thalamus  or  gynophore.    When  cruciferous  flowers  are  afeet  J
  J^       > 

prolification  from  the  region  of  the  stamens,  it  almo
st  always  happens  that   h      d 

Lous  buds  are  placed  on  a  level  with  the  two  short  sta me  n ,    J^gf*  ̂  
cited  in  support  of  the  hypothesis  that  there  are  normally  m  ̂ *T*    °  the 

usuallv  suppressed  being  represente
d  in  the  prohhed  tloweis  oy 

the  two  that 

*  Cfr.  Lindl.  Veg.  Kingd.  3rd  ed.  p.  Soo  a. 
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two  adventitious  buds.  It  may  be  here  stated  that  there  are  usually  (always  ?)  two  such 

buds,  and  two  only,  in  this  family.  I  have  been  disappointed  in  not  having  been  able  to 

discover  anything  in  the  cruciferous  flowers  I  have  examined  that  throws  light  upon 

the  morphology  of  the  hypogynous  glands,  so  common  in  this  family.  Either  these 

bodies  have  been  unchanged  in  the  prolified  flowers,  or  they  have  been  entirely  absent. 

The  order  Caryophyllacece  is  very  liable  to  these  malformations.  This  has  been  before 

alluded  to,  in  speaking  of  the  elongation  of  the  thalamus,  and  the  displacement  of  the 
members  of  the  floral  whorl. 

Since  the  publication  of  my  paper  on  median  pr olification ,  I  have  been  informed  of  the 

presence  of  that  malformation  in  the  flowers  of  a  Geranium— &  genus  of  an  order  in  which 

such  an  occurrence  was  to  have  been  expected,  from  the  nature  of  the  thalamus. 

Prolification  among  the  TTmbelliferce  is  interesting,  from  the  fact  that  frequently  the 

calyx  is  completely  detached  from  the  pistil,  and  is  separated  into  its  constituent  leaves ; 

at  other  times  the  structure  of  the  calyx  is  less  extensively  interfered  with.  The  pistil  is 

frequently  present  in  the  guise  of  two  disunited  lance-shaped  leaves.  The  most  remarkable 

instance  that  has  fallen  under  my  notice  is  a  specimen  of  Daitcus  Carota,  gathered  by  myself 

in  Switzerland  in  July  1858  (PI.  LIT.  fig.  4).  In  this  specimen  the  calyx  was  tubular, 

its  limb  divided  into  five  small  teeth.  The  carpels  were  leaf-like,  disjoined,  and  unpro- 

vided with  ovules ;  between  them  rose  a  central  prolongation  of  the  axis,  which  almost 

immediately  divided  into  two  branches,  each  terminated  by  a  small  umbel  of  perfect 

flowers,  surrounded  by  minute  bracts.  The  petals  and  stamens  were  little  changed ;  but 

the  calyx  and  the  leafy  carpels  demand  a  more  explicit  description.  The  lower  part  of 

the  carpellary  leaves  was  inseparably  united  to  the  interior  of  the  calyx-tube.  This 

latter  organ  was  traversed  by  ten  ribs,  apparently  corresponding  to  the  primary  ridges 

of  the  normal  fruit ;  these  ribs  were  destitute  of  spines,  and  the  bristly  secondary  ridges 

were  entirely  absent.  Those  portions  of  the  carpels  which  were  detached  from  the  calyx 

had  each  three  ribs,  a  central  and  two  lateral  ones,  which  appeared  to  be  continuous  with 

the  ribs  of  the  calyx  below, — although  in  the  case  of  the  calyx  there  were  ten,  in  the  case 

of  the  carpels  six  ribs,  three  to  each.  This  diversity  in  number  is  thus  explained :— A 

circle  of  vascular  tissue  ran  round  the  interior  of  the  calyx-tube,  at  its  junction  with  the 

limb,  and  at  the  point  of  insertion  of  the  petals  and  stamens.  This  vascular  circle  seemed 

to  be  formed  from  the  confluence  of  the  ten  ribs  from  below.     Of  the  five  ribs  in  each 

hall'  of  the  calyx,  the  three  central  ones  were  joined  together  just  at  the  point  of 
fluence  with  the  vascular  circle,  above  which  they  formed  but  a  single  rib — that  ti 

the  centre  of  the  carpellary  leaf ;  the  two  lateral  ribs  of  each  half  of  the  calyx  seemed  to 

be  continuous,  above  the  vascular  rim,  with  the  lateral  ribs  of  the  carpel ;  these  lateral 

ribs  Avcre  connected  on  either  side  with  the  central  one  by  short  branches  of  communica- 
tion.    The  disposition  of  the  ten  ribs  may  be  thus  represented 

111  111 
32323  32323 
11111       11111 

The  lower  line  of  figures  represents  the  calycine  ribs,  the  middle  row  shows  how  each  oi 

these  ribs  is  divided  at  the  vascular  rim3  and  the  uppermost  row  shows  their  distribution 
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above  the  rim.  From  this  it  will  be  seen  that  six  of  the  calycinc  ribs  divide  into  three 

branches,  one  prolonged  upwards  as  a  lateral  or  median  rib  int  »  the  earpellary  leaf,  the 

other  running  horizontally  to  join  with  similar  branches  sent  out  from  the  neighbouring 

rib ;  the  four  intermediate  calycinc  ribs  divide  into  two  branches  only,  which  join  t  he  side 

branches  of  the  first  mentioned,  but  have  no  direct  upward  prolongation  into  the  <  irpel. 

The  ten  ridges  are  placed  opposite  to  the  sepals  and  petals  (PI.  LI  V. fig.  5).  The  nature 

of  the  carpophore  and  of  the  placenta  in  Vmbellifaw  are  also  illustrated  by  prolified 

flowers:  thus,  in  some  specimens  described  by  Mr.  Townscnd*,  the  ovules  were  seen 

hanging  from  the  margin  of  a  leafy  carpel.  The  carpophore,  moreover,  in  place  of  being, 

as  Dr.  Lindley  describes  it,  a  forked  placenta,  which  has  become  in  process  of  develop- 

ment exterior  to  the  carpelst,  is  in  reality,  as  Mr.  Townscnd  has  suggested},  "a  con- 

tinuation of  the  axis,  serving  at  first  to  solder  the  parts  together,  and  ultimately  sepa- 

rating to  suspend  the  freed  mcricarps."  That  such  a  prolongation  of  the  axis  should  in 

some  cases  bear  flowers  (as  in  my  specimen)  is  only  a  further  proof  of  the  real  nature  of 

the  organ. 

It  will  also  be  obvious,  from  what  has  been  before  Bald  as  to  the  calyx  in  prolified 

flowers  of  this  family,  that  there  is  in  this  group  a  real  calyx-tube. 

The  proliferous  flowers  in  Rosacea  and  Pomacea  have  already  been  allu
ded  to  ;is 

throwing  light  on  the  nature  of  the  fruit  of  these  plants,  and  on  t
he  share  which  the 

expanded  flower-stalk  takes  in  their  production;  and  similar  comhw
ous  may  be  drawn 

as  to  the  fruit  of  some  other  orders,  wherein  the  ovary  is  said  to  be  i
nferior,  c.  g.  Cad«cccc, 

Philadelphacece,  Myrtacece,  Tetragon  iacecc,  Campamdacecv,  ̂ ^^lJJ^J^^l 

other  families  not  here  alluded  to.    The         
'— *™  *-"-  -»u  ™^ conclusions  tally  well  with  the  organogenic 

ches  of  Payer,  Trecul,  and  others 

Furthermore,  the  accessory  buds  which  are lly  found 
these  fruits  arc 

ather  to  be  referred  to  lateral  than  to  axillary  prolificatio
n,  strictly  so  called 

They 

1 
mentioned  in  this  place  inasmuch  as  they  are  usually  

recorded  as  cases  of 

axillary  prolification,  and  are  to  be  found  under  t
hat  head  in  the  works  trcatin 

matters 
Ojther  important  changes affecting  the  characters  of  certain  natural  orders 

such  as  the  change  from  an  adherent  to  a  free  ovary, 
 from  perigynous  to  hyp .  ,  ,       -i       u   a    or,/i  npofl  no  further  comment 

stamen 

place  § 

&c 
have  been  already  mentioned,  and  need 

further  comment  in  this 

*  Bot.  Gazette,  vol.  iii.  p.  52. t  Veg.  Kingd.  p.  774. 

t  Loc.  cit. 
*  i5ot.  Gazette,  vol.  in.  p.  o&.  °         »    ;.   .lH  .  fl      .fllll.  -ofWr^l  to  m  these 

»  For  figure*  and  descriptions  of  Sowers  affected  with  prolific^,,,  wi
nch  are  £*^*^*™ 

,  the  oft-cited  treatises  of  Moquiu-Tandon  and 
 EnSelmann  wh    e  numerou,  refe  eo« 

s  ■  Theory  of  Horticulture,'  and  to  a  memoir  of
  Prof.  C.  O.  «  eber,  m  Verhandl.  da 

Rheinlandes  und  Westphalens,  vol.  vi.  
1858,  Src.  &c. 
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Ztf>£  o^  Genera  in  tchick  Axillary  Prolification  has  been  observed. 
9 

: 

Order. Genus. 

Ranunculaccae Clematis 

Nymphaeaceae 

Caltha  .  .  . 
Aconitum  . 

Delphinium 
Anemone    . 

-  • 

Nymphaea  . 
Nymphaea  . 

Cruciferae    •  .  .  .*Brassica  .  . 
Brassica  .  . 
Brassica  .  . 
Cardamine  . 
Cheiranthus 

Erysimum  . 
Lepidium  • 
Arabi 

Capparidaceae  . 
Resedaceae  .  .  . 

Caryophyllaceae 

is 

Diplotaxis Cleome .  . 
*Reseda .  .  .  . 
Arenaria  .  .   . 

Agrostemma . 
^Lychnis  .  .  „ 
Stellaria  .  .  . 

Malvaceae  . 
Aurantiacerc 
Rutaceae  •  . 
Tropaeolacetx 
Celastraceae . 

Leguminosa} 

cea 

Rosaceae •asus 

Potentilla 
Crataegus 
*Rosa  .  . 

Myrtacere    .  . 
Tetragoniaceze 
Cactaceae  .  .  . 

Philadelphaceae 
Umbelliferse    . 

•      * 

Lecythis  .  , 
Tetragonia  . 
Opuntia  .  . Pereskia  .  . 
Philadelphus 
*Athamanta 
Dau 

Bupleurum 
Torilis  .  .  , 

Apium  .  .  , 

cus 

Leaf-bud  or  Branch. 

• 

Silene  .  .  , 

*Gypsophila *Dianthus 
Dianthus 
Al 

Citrus  •  .  . 
Dictamnus  . 

Tropaeolum 
Celastrus  . 

*Melilotus  . 
Medicago  . 
Coronilla     . 

Trifolium    .  .  . 

Trifolium 

Pyrus    . Cei 

Flower-bud  or  Inflo- rescence. 

Flower-bud 

From  what  organ. 

Ditto 
•     « 

Leaf- bud    .  .  .  . 
Ditto    ...... 
Ditto    .....  . 

Ditto 
Ditto 

Ditto 

Branch   
Leaf- bud    .  .  .  . 
Ditto   
Ditto   
Ditto   
Ditto   
Ditto   
Ditto  ...... 

Ditto 
Ditto 
Ditto 

Ditto J 
I 

Ditto 

Ditto 

Fruit-like  branch 
Fruit-like  branch 

Flower- stalked 
Flower-bud  .  , 

•      • 

Ditto 
Ditto 
Ditto 

Ditto   
Ditto       

Flower,inflorescence 
Flower-bud  .... 
Ditto   

Sepals. Ditto. 
Ditto. 
Ditto. 

Involucre  ? 
Fruit  ? 
Petal. 

t 
Stamens. 
Pistil. 

Sepals. Ditto. 

Sepals  and  pistils. 
Petals  and  stamens. 

Sepals. 
Pistil,  calyx  and  corolla. 

Sepals. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto    .....».!  Sepals  and  stamens. 

*  • 

Ditto 

Inflorescence 
Flower-bud  , 
Ditto    .  .  •  , 

♦     • 

Inflorescence 
Flower-bud •      •     » 

Ditto   

Second  carpel  axil- 
lary to  first  .  .  . 

Flower-bud  .  •  .  . 
Fruit?       
Flower-bud  •  . 

•      • 

Sepals. Petals  and  stamens. 
Stamen. 
Ditto. 
Pistil  leafy. 
Petals. 

Ditto. 

Sepals  and  petals. 
Sepals. Ditto. 

\  Pistil. 

Sepals  and  petals. Fruit  ? 

Petals  and  stamens. 
Ditto       Leafy  carpels. 
Ditto        Petals. 
Ditto 

Ditto 

Ditto 
Ditto 
Ditto 

Ditto 
Ditto 
Ditto 

Sepals,  petals,  stamens and  pistil. Fruit  ? 
Ditto. 

Tufts  of  spines. 

Sepals  ? 

Sepals  ? 
Calyx. 

Calyx  and  pistil. Ditto      ditto. 
Ditto      ditto. 
Ditto 

ditto. 

t  A  mark  *  ig  attached  to  those  genera  that  are  the  most  frequently  affected  with  axillary  prolification. 
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Umbellifera*    •  . 

Campanulacere  . 

Gentianaceae  .  . 
Convolvulacese  . 
Solanaceas .  .  .  . 

Scrophulariaceas 

Primulaceas  .  . 

Polygonaceae  . 

Santalaceas  •  . 

Euphorbiaceae  ? 
Liliaceae  .... 

Cyperaeeee.  .  . 

Genu 

Pastinaca  .  . 
Heracleum  . 

Angelica  .  . 
*Campanula  . 
Prismatocarpus 
Gentiana  ■  , 

^Convolvulus 
Solanum  .  , 
Solanum 

Digitalis    . 
Veronica  . 

Anagallis  . 
Rumex  . 

•      • 

•      • 

Thesium  .  . 

Euphorbia? Herreria   .  . 

Hyacinthus. Convallaria  . 
Leucoium  . 
Carex  .  .  .  . 

Leaf-bad  or  Branch. Floi    r-bud  or  Inflo- 

i*08C8U 

From  wlmt  organ. 

Flower-bud  ....      '    ilyx  and  pistil. 

Branch 
Ditto    , 

Ditto 

I'mbol 

Tubers 

Fruit   
Flower-bud  ,  .  , 
Ditto   
Ditto   

Ditto     . 
Raceme 

Branch   i  Ditto Ditto 

ditto. 

ditto. 

Leaf-bud 
Ditto    , 

Ditto    . 
•     • 

? 

Flower  and  raceme 
Flower-bud  .  .  .  . 
Ditto   

Inflorescence    .  .  . 

Ditto 

Ditto 
Sepals, 
>    pals,  &c.  ? 

Sepals, Outer  calyx. 

Sepals. Sepals  and  petals. 
Totals,  &c. 

Cak\. 
Petals. 

Sepals. In  place  of  stamens  and 

pistils,  both  abs  nt. Outer  bracts? 

Sepals. 

Perianth. 

Ditto. 
Ditto. 

Utricle. 

Note. — The  following  gene 
(vide  p.  368  hujus  voluminis) 

ith  median  prolificttion 

Ranunculacece 

Leaf} 

Cruciferse 
Geraniacese 
Rosacese  .  . 

Composite    . 
Euphorbiaceae 
Liliaceae  .  .  . 

Floral. Clematis. 

Delphinium. 
Diplotaxis. Geranium . 
Census. 
Carthamus. 

Euphorbia. Leucoium. 

EXPLANATION  •  OF  PLATE  LIV. 

Fig.  1.  Flower  of  Dianthus,  sp.  ?     The  calyx  is  removed ;  the  petals  are  reflected  to  show  the  adventitious 

flower-buds,  &c,  occupying  the  situation  of  the  stamens. 

Fig.  2.  Opuntia  Salmiana,  showing  the  accessory  buds  arising  from  the  top
s  of  the  fruits. 

Fig.  3. Flowers  of  Tetragonia  expansa. 

a.  Vertical  section  of  a  flower. 

b.  Flower  with  two  bracts  on  the  pedicel. 

Fig.  4 Dauciis 
Petals  and  stamens  removed.     Calyx  without  prickles.     Carpels  pro- 

axis 

branch  of  which  alone  is  represented. 

Fig.  5.  Daucus 
Diagrammatic  sketch  of  the  interior  of  the  calyx  and  carpels,  show

ing  tne  ar 

axis 
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XXXII.   Contributions  to  an  Insect  Fauna  of  the  Amazon    Valley.     Lepidoptera 

Heliconid^:.    By  Henry  Walter  Bates,  Esq.    (Communicated  by  the  Secretary.)  * 

Read  November  21st,  1861. 

"  Die  wissenschaftliche  Untersuchung  der  Natur  strebt  in  den  Einzelheiten  das  Allgemeine  zu  erkennen,  urn  endlich 
dem  Grunde  aller  Dinge  naher  zu  kommen.  Fur  diese  Art  Untersuchungen,  die  immer  das  Ziel  der  Naturforschung 

sein  sollte,  bietet  wohl  keine  Thierclasse  so  reichen  StofF  als  die  Insecten." — Karl  Ernst  von  Baer,  Address  on  the 
Opening  of  the  Russian  Entomological  Society,  St.  Petersburg,  May  1860. 

THE  family  Heliconidce  was  established  by  Mr.  E.  Doubleday  in  1847,  in  Doubleday 

and  Hewitson's  'Genera  of  Diurnal  Lepidoptera.'  It  was  founded  on  a  number  of 

Butterflies,  remarkable  for  the  elongated  shape  of  their  wings,  and  peculiar  (with  the 

exception  of  one  genus,  Hamadryas,  which  the  author  placed  provisionally  in  the  family, 

op.  cit.  p.  98)  to  the  intertropical  and  subtropical  zones  of  America.  Many  of  them  had 

been  described  by  the  older  authors  under  Heliconia,  Mechanitis,  and  several  other 

ill-defined  genera.  They  had  been  previously  (in  1836)  united  in  a  tribe,  Helicon  ides, 

by  Dr.  Boisduval  in  his  '  Species  General  des  Lepidopteres ;'  but  this  comprehended  also 

the  group  Acrceidce,  which  Doubleday  excluded  from  the  family.  Linnseus  treated  them 

as  a  section  of  the  genus  Papilio,  under  the  name  of  Heliconii.  The  nearest  allies  of  the 

Heliconidce  are  the  Acrceidce  just  mentioned  and  the  Danaidce :  all  are  distinguished 

from  the  true  Nymphalidw  by  the  discoidal  cell  of  the  hind  wings  being  always  closed 

by  perfect  tubular  nervules.  Mr.  Doubleday,  placing  more  reliance  on  the  shape  
of  the 

antenna?  and  the  abdominal  border  of  the  hind  wings  than  on  the  far  more  important 

character  above  named,  was  led  to  exclude  the  genus  Eueides  from  the  
family :  this 

rendered  the  definition  of  the  two  groups  very  difficult,  if  not  impossible,  
Eueides  having 

the  wing-cells  closed  in  the  same  way  as  the  Heliconida.  Excepting  
that  I  re-admit 

Eueides,  and  exclude  Hamadryas,  which  does  not  enter  into  
the  series  of  the  American 

Heliconidce,  the  family  will  be  treated  of  in  the  present  memoir  
as  defined  m  the  work 

above  quoted. 

The  position  of  the  Belkmidw  in  the  order  lepidoptera  
may  be  understood  when  I 

state  that  in  a  natural  system  the  group  would  stand  at  t
he  head  of  the  whole  series  of 

families  of  which  the  order  is  composed.  At  least,  this  s
hould  be  its  place  according  to 

the  view  now  taken  of  the  order  by  many  systematists
,  who  arrange  the  famines  of 

Bhopalocem,  or  Butterflies,  according  to  their  degree
  of  dissimilarity  to  the  Seterocera, 

or  Moths-in  other  words,  according  as  their  structure  s
hows  a  lower  or  a  higher  stage 

ascendins;  scale  of 
   por>  as  the  lower  families  of  Moths  are  

allied 

other  ordersTinTectVthelurthera .group  recedes  f
rom  them  in  structure,  the  higher  is 

the  grade  of  perfection  of  the  Lepidopterous  typ
e  which  it  exhibits.  The  families  show 

their  degree  of  affinity  to  Moths  by  many  charact
ers,  the  principal  of  which  is  the 

•  The  materials  on  which  this  memoir  is  founded  were  eolleet
ed  by  the  author  during  eleven  years'  research  on  the banks  of  the  Amazons 

VOL.  XXIII. 3x 
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structure  of  the  anterior  legs  in  the  adult  state  of  the  insects.  The  Heterocera  have 

always  six  perfect  legs :  most  of  the  families  of  Rhopalocera  have  the  anterior  pair  in  a 

more  or  less  rudimentary  condition ;  and  as  the  atrophy  seems  to  have  reached  its  furthest 

stage  in  the  Heliconidce,  this  group  must  he  considered  as  occupying  the  highest  rank  in 

the  order.  Other  characters  accompany  the  one  derived  from  the  structure  of  the  legs, 

which  it  is  unnecessary  here  to  enumerate.  It  will  he  seen  from  these  remarks  that  the 

order  Lepidoptera  is  one  of  those  groups  in  the  Animal  Kingdom  which  show,  heyond  the 

many  collateral  branches  of  development  that  always  exist,  a  clear  linear  advancement 

of  organization. 

The  Heliconidce,  Danaidce,  and  Acrceidce  are  related  to  each  other  in  a  different  way 

from  that  which  appears  in  the  received  classifications.  A  few  remarks  on  their  mutual 

affinities  are  necessary,  in  order  to  exhibit  the  true  relations  of  the  Heliconidce  to  the 

allied  groups  of  the  Old  World  tropics.  It  has  escaped  the  notice  of  all  authors,  that  the 

Heliconidce  are  composed  of  two  groups,  which  differ  very  considerably  in  important 

points  of  structure  ;  in  fact,  the  majority  of  the  genera  of  which  the  family  is  composed 

ought  to  be  withdrawn  from  it,  and  placed  with  the  Danaidce.  The  very  great  superficial 
resemblance  between  the  two  sets  of  genera  has  led  to  their  being  united  by  all  authors, 
and  prevented  inquiry  into  their  real  relationship.  To  avoid  innovation,  I  will  retain  the 

family  as  it  stands,  and  call  the  group  which  is  allied  to  the  Danaidce,  Danaoid  Heli- 
conid^:,  and  the  other,  which  approximates  somewhat  to  the  Acrceidce,  Acr^eoid  Heli- 

conid^:.  The  Acrseoid  group  comprehends  the  genera  Heliconius  and  Mieides;  the 
Danaoid,  the  whole  of  the  remaining  Heliconidce.  The  following  are  the  distinguishing 
characters  of  the  two  groups  : — 

Acrceoid  Heliconidce.  The  hind  wing-cell  is  very  small,  and  the  nervures  are  so 

arranged  that  the  upper  and  lower  radials  *  (discoidal  nervures  of  Doubleday)  appear 
to  be  branch  and  sub-branch  of  the  subcostal  nervure,  the  discocellulars  being  short 
and  continuous  with  them  ;  the  costal  nervure  is  prolonged  to  the  apex  of  the  wing. 
The  larvae  are  similar  to  those  of  Acrcea  and  Argynnis  {Nymphalidce) ,  being  beset 
with  hispid  spines  \.     The  head  is  broad,  the  palpi  thick. 

Danaoid  Heliconidce.  The  hind  wing-cell  is  very  large,  and  irregular  in  shape ;  the  two 
radials  never  appear  as  branches  of  the  subcostal,  but  are  very  uncertain  in  position, 
owing  to  the  very  vacillating  length  and  direction  of  the  discocellulars :  the  costal 

nervure  is  short,  and  terminates  on  the  costa,  not  reaching  the  apex  of  the  wing. 
The  larvae  (only  one  species  is  known)  are  smooth,  like  those  of  the  Danaidce,  but 
are  furnished  with  tubercles,  instead  of  long  fleshy  threads.  Head  small,  orbicular ; 
palpi  slender  % . 

*  I  have  adopted  the  terminology  of  Doubleday  (Doubl.,  Hewits.,  and  Westwood's  Genera  of  Diurnal  Lepidoptera) 
with  regard  to  the  neuration  or  veining  of  the  wings,  excepting  that  I  call  the  "  nerrules  "  of  the  subcostal  and 
median  nervures  "  branches,"  and  the  "  discoidal  nervures "  « radials,"  these  alterations  appearing  necessary  to prevent  the  verbal  confusion  of  nervule  with  nervure.  and  rUsomrlnl  ™<-h  ,«e™™ii„ia,. 

t 
Heliconius  Erato  (and 

Mechanitis  Polymnia. 
Lybia.     We  are  acquainted,  through  other  sources,  with  the  larvae  of  H.  Mefoomene.  H 

X <c 

rip  arum Wiener 
Specimen  Faunae  Lepidopte- 
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This  view  of  the  affinities  of  the  family  will  make  a  great  difference  in  the  concept 
of  the  gronp  as  regards  the  affiliation  of  the  forms Instead  of  heing  a  group  isolated 

its  structure,  and  peculiar  to  the  tropical  parts  of  America,  it  results  that  the  bulk  of  the 
genera  have  a  very  close  relationship  to  the  Dcmaidce,  which  are  found  in  all  hot  countries 
of  both  hemisph the  Acrceoid  Heliconid<e  alone  are  an  isolated  set  of  forms 

The 

American  productions,  however,  show  a  great  superiority  in  structure  and  in  the  diversit 
of  the  forms  over  those  Qf  the  Old  World 
Danais 

In  Africa  only  one  genus  occurs,  namelv 

In  the  tropical  parts  of  Asia  four  genera  are  found,  besides  Dona  is ;  these 

Ideopsis,  Hestia,  Euplcea,  and  Hamadryas,  which  contain  together  74  species.  In  the 
hot  parts  of  America  16  genera  (of  Danaoid  Heliconidce)  have  been  discovered,  comprising 
233  described  species.  Besides  this  greater  diversity  of  generic  and  specific  forms,  the 
American  productions  show  a  much  greater  advance  in  organization  than  those  of  the 
Old  World ;  in  other  words,  they  recede  further  from  what  may  be  considered  as  the 
common  type,  namely,  D This  is  clear  from  the  great  and  progressive  modificat 

the  position  of  the  radial  nervures  and  discocellulars  of  the  hind  wings,  and  the 
In  all 

advanced  stage  of  atrophy  of  the  male  fore  legs  readied  by  most  of  the  genera. 

the  Asiatic  genera  the  fore  legs  are  in  the  same  condition  as  in  Danais  and  the  Ny 

phalida?.     The  following  Table  will  show  the  relative  value  of  the  productions  of  the  fr 
hemispl clearer  manner.     I  have  placed  the  genera  in  accordance  with  what 
seem  to  be  their  mutual  affinities The  relative  length  of  the  lines  between  them 

gh  expression  of  the  degree  of  relationship.    The  collateral  lines  of 

also  attempted  to  be  expressed 

Asia. 

Danais  (31  sp.) 

Danaid^. 

Africa. Danais  (10  sp.) 
America . Danais  (8  sp.) 

Ideopsis  (2  sp.) 

Hestia  (12  sp.) 
Euplcea(58sp.) 

Dan|aotd  Helicomd-e. Lycorea  (6  sp.) 
Ituna  (3  sp.) 

Hamadryas  (2  sp.) <J 
Thyridia  (3  sp.) 

Dircenna  (8  sp.) 

Callithomia  (3  sp.) 

Methona  (3  sp.) 
Eu tresis  (1  sp.) 

Olvras  (1  sp.) 

I Melinsea  ( 1 3  sp . ) 

I 
Tithorea  (7sp.) 

cf 

Napeogenes  (17 

Ceratinia  (23  sp.) 

)  Ithomia  (107  sp.) 

Hymenitis  (10  sp.) 

anitis  ( 1 7 sp.)        (including  Athesis) Sais  (1  sp,) 

has  ventured  to  withdraw  the  whole  of  the  genera  composing  the  g 
Heh Heliconidce  to  the  two  eenera  Heh an 

Heli 
nervule  at  the  base  of  the  fore-wing  median  nervure 

3x2 
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There  is  a  very  wide  dissimilarity  in  minor  points  and  in  general  appearance  between 
the  Asiatic  set  of  forms  and  the  American :  the  only  Old  World  genus  which  at  all 
approaches  the  New  World  group  is  Hamadryas ;  but  the  shape,  colours,  and  neuration 
of  the  wings  show  that  it  has  no  close  affinity  with  them.     The  two  sets  of  forms  seem 

to  agree,  however,  in  habits,  and  apparently  occupy  the  same  sphere  in  the  economy  of 
nature  in  their  respective  countries.     Mr.  Wallace,  who  has  had  the  good  fortune  to 
observe  both  in  their  native  abodes,  says,  the  habits  of  the  .South  Asian  Euplosce  (the 
most  numerous  genus)  are  precisely  those  of  the  Heliconida .     The  Asiatic  Danaida  are 

mostly  above  the  middle  size,  and  include  some  of  the  largest  Butterflies  known ;  then- 
American  equivalents  are  in  general  below  the  middle  size.     Both  are  extremely  prolific 
or  abundant  in  individuals,  and  are  amongst  the  most  characteristic  productions  of  then- 
respective  countries.     Each  set,  also,  are  the  objects  of  numerous  mimetic  resemblances 
on  the  part  of  other  Lepidopterous  insects  of  their  own  region  belonging  to  different 
families,— the  Asiatic  mimickers  being  modelled  after  the  Asiatic  Danaidce,  and  the 
American  after  the  American  members  of  the  same  family.     The  entire  dissimilarity  of 
the  two  sets  of  forms  would  seem  to  teach  us  that  there  can  have  been  no  land  com- 

munication east  and  west  between  the  tropical  parts  of  Asia  and  America  since  they  first 
came  into  existence,  and  therefore  that  the  great  continents  must  have  remained  separate 
in  those  quarters  from  a  very  remote  epoch  to  allow  for  such  an  extensive  independent 
development  of  forms.     They  are  both  strictly  confined  to  the  hottest  parts  of  their 
respective  hemispheres.     In  America  they  are  not  found  beyond  the  northern  tropic, 
nor  much  farther  south  than  30°  S.  lat.     They  are  not  known  to  occur  so  far  from  the 
equator  as  either  tropic  in  the  Old  World,  but  are  limited  to  the  south-eastern  parts  of 
Asia  and  the  islands  of  the  New  Guinea  group.     The  genus  Dcmais,  with  which  we  have 
seen  both  groups  are  connected,  ranges  as  far  north  as  41°  in  Europe,  and  45°  in  North 
America.     It  is  interesting  thus  to  find  that  the  only  genus  which  is  common  to  the 
three  tropical  regions  is  the  sole  one  of  the  family  that  occurs  in  high  latitudes.     The 
only  means  of  communication  between  the  intertropical  lands  of  America  and  Asia  seems 
to  have  been  a  circuitous  route  by  the  north  (or  south) ;  and  the  essentially  tropical 
forms  do  not  appear  to  have  passed  along  it.     The  fact  of  the  peculiar  equatorial  Asiatic 
Danaid<z  not  reaching  Africa  is  explicable  on  the  same  grounds  as  their  entire  distinct- 

ness from  the  American  ones,  namely,  the  non-existence  of  an  equatorial  connexion  of 
land  of  a  nature  suitable  for  their  transit  between  the  two  continents  since  the  remote 
date  when  the  first  forms  of  the  group  came  into  being. 

The  habits  of  the  Heliconida  have  been  described  by  various  travellers,— Lacordaire 
having  given  a  complete  account  of  the  Cayenne  species,  and  Dyson  and  Gosse  some 
interesting  notes  on  those  of  Venezuela  and  Jamaica.  The  total  number  of  species  de- 

scribed is  284,  namely,  233  belonging  to  the  Danaoid,  and  51  to  the  Acraaoid  group.     They 
peculiarly  creatures  of  the  forests,  and,  like  the  Platyrrhine  Monkeys,  the  arboreal 

stomoses  with  the  median  a  short  distance  from  its  origin.     In  the  systematic  part  of  the  present  memoir  I  shall 
•  oilow  Dr.  Felder  in  this  altered  classification.     The  two  groups  which  composed  the  family  Heliconida  are,  it  must  be repeated,  completely  and  widely  distinct.     Yet  the  analogical  resemblance  between  them  is  so  great,  that  some  species ot  the  one  might  easily  be  confounded  (if  not  closely  examined)  with  species  of  the  other. 
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Gallinacea  (Penelopidce  and  Cracida),  and  other  groups  of  the  same  region,  point  to 
the  gradual  adaptation  of  the  fauna,  during  an  immense  lapse  of  time,  to  a  forest-clad 
country. 

I  found  on  the  banks  of  the  Amazons  94  species  (besides  many  local  varieties,  con- 
sidered by  some  authors  as  species)  of  the  two  groups  (67  Danaoid  and  27  Acraeoid), 

representing  all  the  genera  of  the  family  but  three.  They  are  most  numerous  in  those 
parts  of  the  country  where  the  forests  are  most  extensive  and  the  climate  most  sultry  and 
humid.  I  found  the  number  of  species  to  increase  in  travelling  from  east  to  west,  from  the 
Lower  Amazons  towards  the  eastern  slopes  of  the  Andes.  They  were  rare  in  1 1  le  somewhat 
drier  tract  of  country  which  borders  the  Lower  Amazons  about  the  middle  of  its  course. 
I  found  in  this  large  district  only  26  species,  namely,  10  belonging  to  the  Danaoid  and 

16  to  the  Acrseoid  group.  "Within  an  area  of  about  the  same  dimensions,  in  the  moist 
region  of  the  Upper  Amazons,  I  collected  64  species,  of  which  42  were  Danaoid  and 
22  Acrseoid  Heliconidce.  I  should  judge,  from  the  collections  received  in  England 
from  those  parts,  that  the  hot  Andean  valleys  near  Bogota,  or  in  Ecuador,  contain  a 

still  larger  number  of  species  than  the  plains  of  the  Upper  Amazons.  In  the  dry  forests 

which  clothe  a  great  part  of  the  banks  of  the  Tapajos  I  found  exceedingly  few  :  at  one 

locality,  where  I  collected  four  months,  and  which  was  rich  in  other  families  of  Lepi- 

doptera,  I  saw  only  one  species  of  the  Danaoid  and  four  of  the  Acrseoid  group.  Accord- 
ing to  Dyson,  many  species  (Ithomice)  of  the  lowlands  in  Venezuela  have  a  vertical  range 

of  2000  feet,  and  some  genera  (Hymenitis  [H.  Dercetis],  Oh/ras,  Eutrcsis),  which  do  not 

inhabit  the  Amazon  region,  occur  at  an  elevation  of  8000  feet.  The  species  are  exceed- 

ingly abundant  in  individuals  wherever  they  occur :  they  show  every  sign  of  flourishing 

existence,  although  of  slow  flight,  feeble  structure,  unfurnished  with  apparent  means  of 

defence,  and  living  in  places  which  are  incessantly  haunted  by  swarms  of  insectivorous 

birds.  The  pathways  in  the  forest  near  towns  are  quite  enlivened  by  the  multitudes 

which  fly  about  amongst  the  lower  trees,  in  their  bright  dresses  of  orange,  blue,  and 

yellow,  and  red  and  black. 

The  mode  of  flight  of  the  members  of  the  two  groups  is  somewhat  different.  The 

Heliconii  and  Eueides  move  along  in  a  sailing  manner,  often  circling  round  for  a  con- 

siderable time,  with  their  wings  horizontally  extended.  The  species  of  the  Danaoid 

group,  for  the  most  part,  keep  near  the  ground,  and  have  a  very  slow  irregular  flight, 

settling  frequently.  They  are  all  of  social  or  gregarious  habits.  Not  only  do  individuals 

of  the  same  species  congregate  in  masses,  but  the  set  of  closely  allied  species  which  people 

a  district  keep  together  in  one  or  more  compact  flocks.  I  noticed  in  four  districts  rich  in 

Danaoid  Heliconidce,  where  I  collected,  that  about  half  the  species  of  Ithom  ia  flew 

together  in  one  circumscribed  area  of  the  forest,  and  the  other  half  in  a  second  similar 

locality,  the  rest  of  the  tolerably  uniform  wooded  country,  in  each  case,  being  nearly 

untenanted  by  them.  The  larger  species  (Heliconii,  Lycorece)  frequent  flowers,  probing 

the  nectaries  with  their  proboscides;  but  the  smaller  kinds  (Ithomia),  and  the  members 

of  the  Danaoid  group  generally,  are  very  rarely  found  thus  occupied :  I  noticed  them 

sometimes  imbibing  drops  of  moisture  from  leaves  and  twigs.  The  fine  showy  Heliconii 

often  assemble  in  small"  parties,  or  by  twos  and  threes,  apparently  to  sport  together  or 
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perform  a  kind  of  dance.  I  believe  the  parties  are  composed  chiefly  of  males.  The 

sport  begins  generally  between  a  single  pair:  they  advance,  retire,  glide  right  and 

left  in  face  of  each  other,  wheel  round  to  a  considerable  distance,  again  approach,  and 

so  on :  a  third  joins  in,  then  a  fonrth,  or  more.  They  never  tonch :  when  too  many 

are  congregated,  a  general  flutter  takes  place,  and  they  all  fly  off,  to  fall  in  again  by  pairs 

shortly  afterwards.  The  species  which  I  have  seen  most  frequently  employed  in  this 

way  is  the  Heliconius  Mhea,  a  glossy  blue-black  species,  with  bright  yellow  belts  across 
its  wings. 

The  larvae  of  the  two  or  three  species  whose  transformations  I  observed  feed  together 

in  clusters  on  the  leaves  of  trees  of  moderate  elevation,  near  the  places  where  the  adult 
insects  are  found. 

The  majority  of  the  species  have  very  limited  ranges.  I  was  surprised,  when  travelling 

on  the  Upper  Amazons  from  east  to  west,  to  find  the  greater  part  of  the  species  of 

IthomicB  changed  from  one  locality  to  another,  not  further  removed  than  100  to  200 

miles.  For  instance,  there  were  11  of  these  Itliomice  at  a  place  called  Fonte  Boa,  and 

9  at  St.  Paulo,  180  miles  distant ;  but  only  two  of  the  total  number  (20)  were  found  in 

both  localities.  This  is  remarkable  when  we  consider  that  the  whole  of  the  country  of 

the  Upper  Amazons  is  a  nearly  level  plain,  uniformly  covered  with  forest,  and  offering  no 

perceptible  difference  in  soil  or  other  physical  conditions.  Five  only  out  of  the  20  species 

have  been  met  with  in  any  other  part  of  South  America.  The  areas  of  distribution  of 

most  of  the  remaining  15  must  be,  in  each  case,  a  very  limited  tract  of  country.  The 

species  which  inhabit  other  parts  of  Tropical  America  must  have  similarly  contracted 

ranges,  if  we  may  judge  from  the  collections  received  in  England  from  different  districts. 

Now,  many  of  these  local  species  have  the  appearance  of  being  geographical  varieties ; 

I  could  not  help  suspecting  them  to  be  such  when  I  met  with  them  in  nature,  the  dif- 

ferences between  the  forms  of  one  and  those  of  another  locality  relating  in  many  cases 

simply  to  the  colours  and  colour-patterns  of  the  wings.  The  marks  of  distinction,  how- 
ever, are  in  the  majority  so  well  defined,  so  ordinarily  common  to  all  the  individuals 

concerned,  and  there  is  so  generally  an  absence  of  connecting  links,  that  they  are  held 

on  all  hands  to  be  good  and  true  species.  Moreover,  in  those  cases  already  mentioned, 

where  a  number  of  very  closely  allied  species  fly  together,  they  keep  themselves  per- 
fectly distinct ;  there  are  no  hybrid  forms  (I  am  speaking  of  the  Ithomice  and  allied 

genera) ,  and  on  observing  individuals  in  copula,  I  almost  always  *  found  the  pair  to  be 
precisely  the  same  in  colours  and  markings.  In  the  multiplicity,  apparent  distinctness, 

and  restricted  ranges  of  the  species,  this  group  much  resembles  the  family  of  Humming- 
birds of  the  same  regions. 

I  believe,  nevertheless,  that  the  suspicion  of  many  of  the  species  being  nothing  more 
than  local  modifications  of  other  forms  has  proved  to  be  well  founded.  Amongst 

the  great  number  of  perfectly  distinct  and  well-marked  species,  a  few  occurred  which 
showed  great  variability :  these,  I  think,  afford  a  key  to  the  explanation  of  the  origin 
of  the  rest.     The  details  of  variation  will  be  given  under  the  head  of  each  species : 

*  The  exception  was  in  the  case  of  Mechanitis  Polvmnia.  which,  as  will  he  seen,  on  referring  to  the  account  of  it 

an 
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those  which  supply  the  most  decisive  results  are  Media  nith  JPolymnia,  Ithomia  Orolina 
aud  IHinissa,  Ceratinia  Ninonia,  and  the  Zycorece.  The  varieties  of  these  present  all  the 
different  grades  between  simple  individual  differences  and  well-marked  local  varieties  or 
races,  which  latter  cannot  be  distinguished  from  true  species,  when  two  or  more  of  them 
are  found  coexisting  in  the  same  locality  without  intercrossing,  as  takes  place  in  Ithom  w 
Blinissa  and  its  allies,  and  probably  in  Medianitis  Nescea  and  Lusimnia.  A  striking 
case  of  the  production  of  a  local  variety  now  spread  over  a  wide  area,  and  undistin- 
guishable  from  a  true  species,  is  afforded  m  Heliconius  Thelxiope,  to  the  details  of  which, 
given  in  the  systematic  part  of  this  memoir,  I  must  refer  the  reader. 

These  species,  when  carefully  studied,  seem  to  me  conclusively  to  show  that  many  of 
the  now  distinct  species  of  HeUconida  have  arisen  from  local  varieties,  segregated  from 
the  variations  of  preexisting  widely  disseminated  species;  for  these  distinct  forms  or 

species  do  not  essentially  differ  from  the  undoubted  varieties  of  the  species  cited.  The 

genera  show  different  degrees  of  susceptibility  of  change  under  altered  local  conditions. 

Thus,  many  species  of  Heliconius  (H.  Rhea,  Clytia,  Ricini,  Vesta,  Thelxiope,  Ant  iodic, 
&c.)  are  unchanged  over  the  whole  of  the  wide  country  which  includes  the  areas  of 

several  successive  local  races  of  many  Ithomia  and  Napeogeties  *. 
The  process  of  the  creation  of  a  new  species  I  believe  to  be  accelerated  in  the  Itho- 

mia and  allied  genera  by  the  strong  tendency  of  the  insects,  when  pairing,  to  select 

none  but  their  exact  counterparts :  this  also  enables  a  number  of  very  closely  allied  ones 

to  exist  together,  or  the  representative  forms  to  live  side  by  side  on  the  confines  of  their 
areas,  without  amalgamating. 

O"-— ■"-«■— O 

The  course  followed  by  Nature  in  the  formation  of  these  numerous  local  species,  I 

think,  is  clearly  exhibited  in  Mechanitis  Folymnia,  to  the  details  of  which,  given  in  its 

place,  I  must  beg  the  reader  to  refer.  \Ye  see  here  the  manufacture,  as  it  were,  in 

process.  The  species  is  widely  disseminated  and  variable.  The  external  conditions  in 

certain  localities  are  more  favourable  to  one  or  more  of  the  varieties  there  existing  than 

to  the  others ;  those  favoured  ones,  therefore,  prevail  over  the  others.  We  find,  in  this 

most  instructive  case,  all  the  stages  of  the  process,  from  the  commencement  of  the  forma- 

tion of  a  local  variety  (var.  Hga'eusis)  to  the  perfect  segregation  of  one  (var.  Lysimnia, 
considered  by  all  authors  as  a  true  species).  In  this  species,  most  of  the  local  varieties 

are  connected  with  their  parent  form  by  individuals  exhibiting  all  the  shades  of  varia- 

tion ;  and  it  is  on  this  account  only  that  we  know  them  to  be  varieties.  In  the  species 

allied  to  Ithomia  Flora,  the  forms  are  in  a  complete  state  of  segregation  (with  the  excep- 

tion of  I  Illinissa,  which  throws  light  on  the  rest),  and  therefore  they  are  considered  as 

species ;  they  are,  in  fact,  perfectly  good  species,  like  aU  other  forms  considered  as  such 

in  natural  history.  It  is  only  by  the  study  of  variable  species  that  we  can  obtain  a  clue 

to  the  explanation  of  the  rest.     But  such  species  must  be  studied  in  nature,  and  with 

*  These  are  Ithomia  Flora,  an  inhabitant  of  the  whole  Lower  Amazon  region  (from  the  Atlantic  to  the  Rio  Negro
), 

which  is  represented  by  J.  Hippodamia  in  Cayenne,  and  7.  Onega,  Illinissa,  Gunilla,  Priscilla,  Eerdi
na,  m  different 

areas  on  the  Upper  Amazon ;  Napeogenes  Cyrianassa,  which  becomes  N.  adelphe  on  the  banks  of  the  Cupan  (Tapajos), 

and  N.  Tunantina  on  the  north  bank  of  the  Upper  Amazons  ;  N.  Inaehia,  which  is  changed  to  .V.  sidphur
ina  at 

Bahia,  and  to  N.  Ercilla,  N.  Corena  and  N.  Pharo  in  different  areas  on  the  Upper  Amazon.  Other  species  mi
ght 

be  added  in  confirmation.  Most  of  the  species  of  Heliconius  quoted  are  found  unchanged  over  the  colle
ctive  areas 

of  all  these  forms  of  Ithomia  and  Napeogenes. 
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strict  reference  to  the  geographical  relations  of  their  varieties.  Many  closet  nat
uralists, 

who  receive  disconnectedly  the  different  varieties  in  any  group,  treat  them  all  as  inde- 

pendent species :  hy  such  a  proceeding,  it  is  no  wonder  that  they  have  faith  in  the 

absolute  distinctness  and  immutability  of  species. 

The  sexes  in  the  Heliconida  very  rarely  differ  in  colours.  Secondary  sexual  characters 

of  another  description  occur,  however,  very  generally  in  the  Danaoid  group.  The 

males,  in  all  the  genera  but  two  (Lycorea  and  Buna)  of  this  section,  are  furnished  with  a 

pencil  or  fringe  of  long  hairs  near  the  costal  edge  of  the  hind  wings  on  the  upper  sur- 

face. It  sometimes  arises  from  the  bottom  of  a  shallow  horny  cup  situated  between  the 

costal  and  subcostal  nervures ;  the  hairs  are  long,  soft,  and  adpressed.  I  was  unable  to 

discover  any  use  in  this  structure ;  it  seemed  not  to  be  under  the  control  of  the  insect. 

There  is  no  movement  in  flight,  or  position  in  repose,  peculiar  to  the  male  sex,  which 

might  require  an  instrument  to  hold  the  wings  together — a  function  which  the  position  of 

the  hairs,  in  the  place  where  the  fore  wing  overlaps  the  hind  wing,  suggests  to  the  mind. 

I  believe  the  appendage  must  be  considered  as  an  outgrowth  of  the  male  organization, 

which  is  not  in  this  case  applied  to  any  especial  purpose :  it  may  be  taken  to  be  of  the 

same  nature  as  the  pencil  of  hairs  on  the  breast  of  the  male  Turkey.  Growths  of  one 

kind  or  other,  on  the  surface  of  the  wings,  peculiar  to  the  male  sex,  are  frequent  in 

Butterflies :  in  Danais  the  males  have  a  small  horny  excrescence  on  the  disk  of  the 

hind  wings,  which,  considering  the  near  relationship  proved  to  exist  between  the  two 

groups,  I  take  to  be  homologically  the  same  as  the  pencil  of  hairs  in  the  Danaoid  Heh- 

conida?.  In  the  genus  Pavonia,  belonging  to  the  family  Brassolidce,  the  males  in  some 

species  have  a  fringe  of  hairs  near  the  abdominal  border ;  in  others,  a  long  pencil  of  the 

same  on  the  disk ;  and,  again,  in  others,  instead  of  these  appendages,  a  thickened  plate 

on  the  inner  margin  of  the  hind  wings. 

The  most  interesting  part  of  the  natural  history  of  the  Heliconidce  is  the  mimetic 

analogies  of  which  a  great  many  of  the  species  are  the  objects.  Mimetic  analogies,  it  is 

scarcely  necessary  to  observe,  are  resemblances  in  external  appearance,  shape,  and  colours 

between  members  of  widely  distinct  families :  an  idea  of  what  is  meant  may  be  formed 

by  supposing  a  Pigeon  to  exist  with  the  general  figure  and  plumage  of  a  Hawk.  Most 

modern  authors  who  have  written  on  the  group  have  mentioned  the  striking  instances 

of  this  kind  of  resemblances  exhibited  with  reference  to  the  Heliconida ;  but  no  attempt 

has  been  made  to  describe  them  fully,  nor  to  explain  them.  I  will  give  a  short  account 

of  the  leading  facts,  and  then  mention  some  circumstances  which  seem  to  throw  light o 

their  true  nature  and  orig 

A  large  number  of  the  species  are  accompanied  in  the  districts  they  inhabit  by  other 

species  which  counterfeit  them  in  the  way  described.  The  imitators  belong  to  the  following 

groups  : — Papilio,  Pieris,  Euterpe,  and  Leptalxs  (fam.  Papilionidce),  Protogonius  (Nym- 

phalidce),  Ithomeis  {Erycinidai),  Castnia  (Castniadce),  Dioptis,  Pericopis,  Hyelosia,  and 

other  genera  (Bombycida  Moths)*.  I  conclude  that  the  Heliconidce  are  the  objects 

imitated,  because  they  all  have  the  same  family  facies,  whilst  the  analogous  species  are 

dissimilar  to  their  nearest  allies — perverted,  as  it  were,  to  produce  the  resemblance,  from 
The  accompanvin 

imitation 
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the  normal  facies  of  the  genus  or  family  to  which  they  severally  belong*.  The  re- 

semblance is  so  close,  that  it  is  only  after  long  practice  that  the  true  can  be  distinguished 

from  the  counterfeit,  when  on  the  wing  in  their  native  forests.  I  was  never  able  to 

distinguish  the  Leptalides  from  the  species  they  imitated,  although  they  belong  to  a 

family  totally  different  in  structure  and  metamorphosis  from  the  Heliconidce,  without 

examining  them  closely  after  capture.  They  fly  in  the  same  parts  of  the  forest,  and 

generally  in  company  with  the  species  they  mimic. 

I  have  already  given  an  account  of  the  local  modifications  to  which  the  Heliconidce  are 

subject.  It  is  a  most  curious  circumstance,  that  corresponding  races  or  species  of  counter- 

feiting  groups  accompany  these  local  forms.  In  some  cases  I  found  proof  that  such  species 

are  modified  from  place  to  place  to  suit  the  peculiar  forms  of  Heliconidce  there  stationed. 

As  this  is  an  important  point,  and  one  which  throws  light  on  the  origin  of  mimetic  species, 

I  must  ask  the  reader's  careful  attention  to  the  details,  referring  to  the  plates. 
Plate  LV.  fig.  1  a  (Ithomia  Flora)  and  fig.  1  {Leptalis  Theonoe)  represent  a  Heliconide 

and  its  imitator,  both  of  which  inhabit  the  banks  of  the  Cupari,  a  river  belonging  to  the 

Amazon  system,  in  55°  W.  long.      Neither  of  these  is  found  on  the  Upper  Amazons 

(60°  to  70°  W.  long.),  where  I  made  the  remaining  part  of  my  observations  on  these 

insects.    At  Ega,  on  this  upper  river,  in  65°  W.  long.,  two  species  of  Ithomia  occurred, 
which  I  consider  to  be  local  varieties  or  races  of  I.  Flora,  namely,  I.  Onega  (PL  LV. 

fig.  2  a)  and  I.  Illinissa  (PI.  LV.  fig.  6  a).     It  is  immaterial  to  the  question  in  hand 

whether  these  be  considered  absolutely  distinct  species  or  races ;   the  Leptalis  which 

was  found  in  their  company  was  the  form  called  L.  Lysinoe  (PI.  LV.  fig.  3),  with  its  ad- 
mitted varieties  (figs.  4,  5,  6,  and  8).     Only  one  of  these  varieties  of  Leptalis  mimics 

an  Ithomia ;  this  is  our  fig.  6,  which  evidently  counterfeits  Ithomia  Illinissa  (fig.  6  a) . 

The  prevailing  form  of  Leptalis,  the  L.  Lysinoe  (fig.  3),  has  no  resemblance  to  any 

Ithomia  of  Ega,  but  is,  when  flying,  a  wonderful  imitation  of  the  Stalachtis  Duvalii 

(PI.  LV.  fig.  3  a),  a  common  insect  belonging  to  a  genus  (family  Frycinidce)  equally 
flourishing  and  abundant  in  individuals  with  the  members  of  the  family  Heliconid<e.     I 

think  there  will  be  no  doubt  in  the  mind  of  any  one  that  the  Ega  Leptalides  are  local 

varieties  of  the  Cupari  L.  Theonoe  (fig.  1),  when  all  the  connecting  links  between  them  are 

studied  in  the  figures  given  on  our  two  plates.     It  is  highly  probable,  therefore,  that 

this  species  has  been  by  some  means  modified  with  especial  reference  to  the  changed 

Ithomia,  or  other  insects,  of  the  locality.     The  varieties,  figs.  4,  5,  and  8,  were  excessively 

rare  :  they  have  the  appearance  of  sports,  and  show  how  variable  the  species  has  been  in 
this  district. 

The  same  takes  place  at  St.  Paulo,  in  69°  W.  long.  Here  we  find  the  Ithomia  again 
changed.  Neither  the  I  Flora  of  the  Cupari  and  Lower  Amazons  nor  the  I.  Illinissa  of 

Ega  occurs ;  but  the  second  Ega  species,  I.  Onega,  inhabits  the  district,  and  several  other 

species  not  found  in  other  places,  amongst  them  I.  Ilerdina  (PL  LVI.  fig.  4  a),  I  Chryso- 
donia  (PL  LVI.  fig.  3  a),  and  I.  Virginia  (PL  LVI.  fig.  6  a).     The  prevailing  species  of 

^ 

usual  form  of  the  family  Pieridce,  to  which  the  genus  Le^ 
mimetic  species,  totally  unlike,  as  far  as  facies  is  concerned 

Nehemia 
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Itkomia  of  the  locality  being  thus  changed,  how  stands  it  with  the  Lcptalides  ?  They 

are  changed  also,  and  again  with  close  reference  to  the  Ithomia?.  I  found  a  number  of 

different  varieties,  which  I  could  not  doubt  were  local  forms  of  the  same  species  as  that 

found  on  the  Cupari  and  at  Ega.  Thus,  there  was  one  (PI.  LV.  fig.  2)  closely  resembling 

L.  Theonoe  (fig.  1),  but  modified  to  produce  a  nearer  imitation  of  the  Itkomia  Onega 

(PI.  LV.  fig.  2  a),  which  I  believe  to  be  a  local  form  of  I.  Flora.  Another  (PI.  LVI.  fig.  3) 

resembled  Ithomia  Chrysodonia  (PI.  LVI.  fig.  3  a)  ;  but  the  imitation  is  not  fixed  or  exact 

in  all  the  specimens  taken,  as  may  be  seen  by  comparing  figs.  1,  2,  3,  of  the  same  Plate. 

We  here  detect  nature,  as  it  were,  striving  after  a  correct  imitation :  the  explanation  of 

this  will  be  attempted  further  on.  A  third  form  of  Leptalis  found  at  St.  Paulo  is  the 

one  figured  PI.  LVI.  fig.  6,  which  mimics  the  Ithomia  Virginia  (PL  LVI.  fig.  6a). 

Besides  these,  a  few  varieties  occurred  which  did  not  closely  counterfeit  any  Ithomia ; 

they  were  very  much  rarer  than  the  others.  I  figure  two  of  these  (PI.  LV.  figs.  7,  9),  to 

show  how  they  connect  the  other  more  strongly  modified  varieties  with  the  Ega  forms. 

(r 

The  Ithomia?  concerned  in  these  imitations  have  the  character  of  true  speci 

distinct  and  constant,  with  the  exception  of  I  Chrysodonia,  whose  varieties  are  detailed 

under  the  head  of  the  species,  which  is  variable,  and  throws  light  on  the  origin  of  the 

rest.  They  are  all  excessively  numerous  in  individuals,  swarms  of  each  kind  being  found 

in  the  localities  they  inhabit.  The  Leptalidcs  are  exceedingly  rare;  they  cannot  be 

more  than  as  1  to  1000  with  regard  to  the  Ithomia?.  It  may  be  asked,  how  can  we  knon 

they  are  all  varieties  (using  the  term  as  meaning  forms  descended  from  others
)  of  one 

species  ?  I  must  refer  to  the  figures  given,  which,  although  they  do  not  incl
ude  all  the 

connecting  varieties  that  were  collected,  show  how  nearly  all  the  forms
  are  linked  to- 

gether. The  most  distinct  amongst  them  are  those  figured  PL  LVI.  figs.  4  and  6.  
The 

feature  which  distinguishes  fig.  4  is  the  white  colour  of  the  disk  of  the  hind  w
ings,  and 

the  veins  which  traverse  it.  This  character  is  shown  to  be  due  to  variation,
  from  the 

facts  that  Ithomia  Oncidia,  an  undoubted  variety  of  I.  Chrysodonia  (or  Oro
lina),  exhibits 

a  commencement  of  this  milky  shade  of  the  wings,  and  that  many  ind
ividuals  of  I.  Iter- 

dina  (PL  LVI.  fig.  4  a)  display  steps  of  modification  in  the  col
ours  of  the  vems.  The 

variety  figured  PL  LVI.  fig.  6,  appears  distinct,  from  the  single  
pale  spot  near  the  tips  of 

the  wings ;  an  approximation  to  this  is  seen  in  the  variety  f
igured  PL  LV.  fig.  9,  which 

is  an  undoubted  modification  of  L.  Lysinoe  (PL  LV.  fig.  
3).  The  remarkable  variety 

figured  PI  LV  fi°*.  4  has  been  described  by  the  only  author
  who  has  treated  on  these 

insects  (Mr.  Hewltson)  as  a  variety  of  L.  Lysinoe.  In  a
  polymorphic  form,  like  this 

Leptalis,  none  of  the  varieties  can  be  taken  from  the 
 rest  and  denominated  species, 

(using  the  term  as  meaning  forms  which  cannot  have  
descended  from  other  closely  allied 

ones),  without  exercising  the  art  of  species-making  in  the
  most  arbitrary  manner.  Eor  if 

we  allow  so  great  a  latitude  to  variation  as  that  from  figs.  3  t
o  4,  o,  6,  7,  8,  and  9,  PL  L V ., 

how  can  we  venture  to  say  that  natural  modification,  ha
ving  gone  so  far,  was  incompetent 

to  go  further,  so  as  to  produce  figs.  4  and  6,  PL  L
VI.,  and  that  those  forms  must  have 

arisen  by  some  unknown  agency  ?  It  is  true,  they  
have  not  arisen  by  simple  variation 

or 

jporfe,  in  one  generation,  bnt,  as  we  shall  pres
ently  see,  by  an  external 

umulating  the  modifications  of  many  generation
s  in  two  diverging  directions 

o  Y  Z 

As 
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the  connecting  links  have  not  all  been  found,  they  may  be  called  species  :  the  word 

is  of  little  importance.  The  habits  of  all  are  the  same.  "When  I  had  collected  only  two 
or  three  of  the  most  distinct,  I  considered  them  separate  species ;  but  intermediate  forms 

successively  occurred,  every  capture  tending  to  link  the  whole  more  closely  together. 

The  explanation  that  the  whole  are  the  result  of  hybridization  from  a  few  originally 

distinct  species  cannot  at  all  apply  in  this  case,  because  the  distinct  forms  whose  inter- 

crossing would  be  required  to  produce  the  hybrids  are  confined  to  districts  situated  many 

hundred  miles  apart. 

Kone  of  these  Lepta  tides  have  been  found  in  any  other  district  or  country  than  those 

inhabited  by  the  Ithomice  which  they  counterfeit.  A  species  very  closely  allied  to  L. 

Lysinoe\  var.  Argochloe  (PI.  LVI.  fig.  6),  has  been  received  from  Mexico  (i.  Antherize) ; 

but  an  Ithomia,  of  nearly  the  same  colours  (J.  Nero)  also  inhabits  Mexico.  Many  other 

species  oiLeptatis,  of  much  larger  size  than  the  one  here  discussed,  also  mimic Heliconidce, 

the  objects  of  imitation  not  being  Ithomice,  but  other  genera  of  the  family.  Two  of  these 

are  figured  on  PI.  LVI.  L.  Orise  (PL  LVI.  fig.  8)  is  a  remarkably  exact  counterfeit  of 

Methona  Psidii  (fig.  8«),  the  resemblance  being  carried  to  minutiae,  such  as  the  colour 

of  the  antennae  and  the  spotting  of  the  abdomen.  L.  Amphione,  var.  Egaena  (PL  LVI. 

fig.  7),  is  very  curious,  as  being  a  satellite  of  Mechanitis  Polymnia,  var.  Egaensis  (fig.  7  a), 

both  peculiar  to  the  district  of  Ega, — the  typical  L.  Amphione  being  found  at  Surinam,  in 

company  with  the  typical  M.  Potymnia,  which  it  resembles — local  varieties  or  sister 

species  of  Leptalis  Amphione  accompanying  local  varieties  of  Mechanitis  Polymnia  in 

other  parts  of  tropical  America. 

Several  species  of  Dioptis,  a  genus  of  Moths,  and  Ithomeis,  a  genus  of  Ery cinidce ',  also 
accompany  these  species  or  distinct  local  forms  of  Ithomia.  A  few  of  the  Moths  are 

figured  on  PL  LV.  figs.  10, 11, 12, 13.  The  imitations  may  not  appear  very  exact  from 

the  figures ;  but  when  the  insects  are  seen  on  the  wing  in  their  native  woods,  they  de- 
ceive the  most  experienced  eye. 

A  similar  series  of  mimetic  analogies  occurs  in  the  Old  World,  between  the  Asiatic 

and  African  Danaidce,  or  representatives  of  the  Heliconidce ,  and  species  of  other  families 

of  Butterflies  and  Moths.  No  instance  is  known  in  these  families  of  a  tropical  species  of 

one  hemisphere  counterfeiting  a  form  belonging  to  the  other.  A  most  remarkable  case 

of  mimicry  has  been  recorded  by  Mr.  Trimen*  in  a  Papilio  of  Southern  Africa,  P.  Cenea, 

whose  male  wears  to  deception  the  livery  of  one  species  of  Danais,  namely,  D.  Echeria, 

whilst  the  female  resembles  a  quite  different  one,  D.  Chrysippus, — both  African.  Mimetic 

analogies,  however,  are  not  confined  to  the  Lepidoptera ;  most  orders  of  insects  supply 

them;  but  they  are  displayed  only  by  certain  families.  Many  instances  are  known 

where  parasitic  Bees  and  two-winged  Plies  mimic  in  dress  various  industrious  or  nest- 
building  Bees,  at  whose  expense  they  live  in  the  manner  of  the  Cuckoo.  I  found  on  the 

banks  of  the  Amazons  many  of  these  Cuckoo  Bees  and  Plies,  which  all  wore  the  livery  of 
working  Bees  peculiar  to  the  country. 

The  instances  of  this  kind  of  analogy  most  familiar  to  European  entomologists  are  those 

of  the  European  species  of  Trochilium  (a  genus  of  Moths),  which  strangely  mimic  various 

1  Rhopalocera  Africse  Australia/  p.  21.     Cape  Town. 
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Bees,  Wasps,  and  other  Hymenopterous  and  Dipterous  insects.  The  parallelism  between 
these  several  forms  and  their  geographical  relations  have  not  yet,  I  believe,  been  inves- 

tigated. The  resemblances  seem  to  be  more  closely  specific  in  tropical  count riefl  than 
in  Europe ;  and  I  think  it  likely  that  the  counterfeits  in  high  latitude  s  may  not  ah\  ays  be 
found  in  company  with  their  models.  It  is  possible  the  geographical  relations  between 
the  species  concerned  may  have  been  disturbed  by  the  great  climatal  and  geological 
changes  which  have  occurred  in  this  part  of  the  world  since  the  date  when  they  first 
came  into  existence. 

Not  only,  however,  are  Heliconidce  the  objects  selected  for  imitation;  some  of  them 
are  themselves  the  imitators ;  in  other  words,  they  counterfeit  each  other,  and  this  to  a 
considerable  extent.  Species  belonging  to  distinct  genera  have  been  confound  (id,  owing 
to  their  being  almost  identical  in  colours  and  markings;  in  fact,  many  of  them  can 
scarcely  be  distinguished  except  by  their  generic  characters.  It  is  a  most  strange  cir- 

cumstance connected  with  this  family,  that  its  two  sections,  or  subfamilies,  hare  been 
mingled  together  by  all  authors,  owing  to  the  very  close  resemblance  of  many  of  their 
species.  Analogies  between  the  two  subfamilies  have  been  mistaken  for  affinities.  It  is 
sometimes  difficult  to  understand  in  these  cases  which  is  the  imitator  and  which  the 

imitated.  We  have,  however,  generally  a  sure  test  in  the  one  set  exhibiting  a  departure 

from  the  normal  style  of  colouring  of  their  congeners,  whilst  the  other  are  conformable 

to  their  generic  types.  The  species  of  Napeogenea  are,  by  this  criterion,  evidently  all 

imitators  of  Ithomice;  they  are  also  rare  insects,  like  the  Leptcdides.  The  mimetic 

species  of  Heliconius  must  be,  for  the  same  reason,  imitators. 
These  imitative  resemblances,  of  which  hundreds  of  instances  could  be  cited,  are  full 

of  interest,  and  fill  us  with  the  greater  astonishment  the  closer  we  investigate  them ;  for 

some  show  a  minute  and  palpably  intentional  likeness  which  is  perfectly  staggering.  I 

have  found  that  those  features  of  the  portrait  are  most  attended  to  by  nature  which  pro- 

duce the  most  effective  deception  when  the  insects  are  seen  in  nature.  The  faithfulness 

of  the  resemblance,  in  many  cases,  is  not  so  striking  when  they  are  seen  in  the 

cabinet.  Although  I  had  daily  practice  in  insect-collecting  for  many  years,  and  was 

always  on  my  guard,  I  was  constantly  being  deceived  by  them  when  in  the  w^oods.  It 

may  be  asked,  why  are  mimetic  analogies  so  numerous  and  amazingly  exact  in  insects, 

whilst  so  rare  and  vague  in  the  higher  animals*  ?  The  only  answer  that  I  can  suggest 

is,  that  insects  have  perhaps  attained  a  higher  degree  of  specialization,  after  their  type, 

than  most  other  classes :  this  seems  to  be  shown  by  the  perfection  of  their  adaptive 

structures  and  instincts.  Their  being  more  numerous  and  striking  in  tropical  than  in 

temperate  countries  is  perhaps  attributable  to  the  more  active  competitive  life,  and  the 

more  rapid  succession  of  their  generations,  in  hot  than  in  cold  countries. 

It  is  not  difficult  to  divine  the  meaning  or  final  cause  of  these  analogies.     When  we 
* 

nderful  as  those  between  Leptalis  and Mr 
He  has  observed  two  species  of  Oriolida 

normal 

most  curiously  minute  way  in  colours  and  in  general  figure.    The  associated  pairs  inhabit  separate  islan
ds,  as  follows  : 

I.  Bourou,  Mimeta  (Oriolidte)  Bouroensis,  Tropidorhynchus  (Meliphagid*),ii.sp.i  I.  Ceram,  Mim
eta  Forstim, 

Tropidorhynchus  suhcarinatus. 
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see  a  species  of  Moth  which  frequents  flowers  in  the  daytime  wearing  the  appearance 

of  a  Wasp,  we  feel  compelled  to  infer  that  the  imitation  is  intended  to  protect  the  other- 

wise defenceless  insect  by  deceiving  insectivorous  animals,  which  persecute  the  Moth, 

but  avoid  the  Wasp.  May  not  the  Heliconide  dress  serve  the  same  purpose  to  the 

Leptalis  ?  Is  it  not  probable,  seeing  the  excessive  abundance  of  the  one  species  and  the 

fewness  of  individuals  of  the  other,  that  the  Heliconide  is  free  from  the  persecution  to 

which  the  Leptalis  is  subjected  ? 

I  think  it  clear  that  the  mutual  resemblance  in  this  and  other  cases  cannot  be  entirely 

due  to  similarity  of  habits  or  the  coincident  adaptation  of  the  two  analogues  to  similar 

physical  conditions.  This  is  a  very  abstruse  part  of  our  subject ;  for  I  think  the  facts  of 

similar  variation  in  two  already  nearly  allied  forms  do  sometimes  show  that  they  have 

been  affected  in  a  similar  way  by  physical  conditions.  A  great  number  of  insects  are 

modified  in  one  direction  by  a  seaside  habitat.  I  found,  also,  the  general  colours  of 

many  widely  different  species  affected  in  a  uniform  way  in  the  interior  of  the  South 

American  continent.  But  this  does  not  produce  the  specific  imitation  of  one  species  by 

another ;  it  only  prepares  the  way  for  it. 

It  is  perhaps  true  that  the  causes  (to  be  discussed  presently)  which  produce  a  close  or 

mimetic  analogy  cannot  operate  on  forms  which  have  not  already  a  general  resemblance, 

owing  to  similarity  of  habits,  external  conditions,  or  accidental  coincidence.  Species  or 

groups  which  have  this  kind  of  resemblance  to  each  other  have  been  called  by  Dr.  Col- 

lingwood  recurrent  animal  forms.  The  English  Bee-Moths  owe  the  narrow  and  pointed 

shapes  of  their  wings,  which  already  approximate  them  to  Bees,  to  their  blood-relationship 

to  the  Hawk-Moth  family.  Their  Bee-like  size,  form,  and  flight  doubtless  arise  from 

their  Bee-like  habits.  A  close  specific  analogy  between  any  one  of  these  and  a  Bee, 
such  as  exists  between  the  insects  discussed  in  this  memoir,  could  scarcely  be  due  to  an 

accidental  resemblance  like  that  between  the  Hawk-Moth  and  a  Bee,  or  to  similarity  of 

habits.     It  would  mean  an  adaptation  of  the  Moth  with  especial  reference  to  the  Bee. 

I  believe,  therefore,  that  the  specific  mimetic  analogies  exhibited  in  connexion  with 

the  Helicon  idee  are  adaptations — phenomena  of  precisely  the  same  nature  as  those  in 

which  insects  and  other  beings  are  assimilated  in  superficial  appearance  to  the  vegetable 

or  inorganic  substance  on  which,  or  amongst  which,  they  live.  The  likeness  of  a  Beetle 

or  a  Lizard  to  the  bark  of  the  tree  on  which  it  crawls  cannot  be  explained  as  an  identical 

result  produced  by  a  common  cause  acting  on  the  tree  and  the  animal. 

Some  of  the  imitations  by  insects  of  inanimate  and  living  objects  are  very  singular, 

and  may  be  mentioned  in  this  place.  Many  caterpillars  of  Moths,  but  sometimes  the 

cases  only  which  are  manufactured  and  inhabited  by  the  caterpillars,  have  a  most 

deceptive  likeness  to  dry  twigs  and  other  objects.  Moths  themselves  very  frequently 

resemble  the  bark  on  which  they  are  found,  or  have  wings  coloured  and  veined  like 

the  fallen  leaves  on  which  they  lie  motionless.  The  accidental  general  resemblance 

between  the  shape  of  Moths'  wings  and  leaves  here  gives  nature  the  ground-work 
for  much  mimetic  analogy.  It  has  been  pointed  out  by  Bossier*  that  the  Buff-tip 

Moth,  when  at  rest,  is  intended  to  represent  a  broken  piece  of  lichen-covered  branch, 

In  an  article  on  resemblances  between  insects  and  vegetable  substances  (Wiener  EntomoL  Monatschrift,  1861, 
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the  coloured  tips  of  these  wings,  when  they  are  closed,  resembling  a  section  of  the 
wood.  Other  Moths  are  deceptively  like  the  excrement  of  hirds  on  leaves.  I  met 
with  a  species  of  Phytophagous  Beetle  (Chlamys  pilula)  on  the  Amazons,  which  was 
undistinguishable  by  the  eye  from  the  dung  of  Caterpillars  on  foliage.  These  two 
latter  cases  of  imitation  should  be  carefully  considered  by  those  who  would  be  in- 

clined to  think  that  the  object  of  mimetic  analogies  in  nature  was  simply  variety, 
beauty,  or  ornament:  nevertheless  these  are  certainly  attendants  on  the  phenomena; 

some  South- American  Cassidce  resemble  glittering  drops  of  dew  on  the  tips  of  leaves, 
owing  to  their  burnished  pearly  gold  colour.  Some  species  of  Longicorn  Coleoptera 

(Onychocerus  scorpio  and  concentricus)  have  precisely  the  colour  and  sculpture  of  tin 

bark  of  the  particular  species  of  tree  on  which  each  is  found.  It  is  remarkable  that 

other  species  of  the  same  small  group  of  Loiigicomes  (Phacellocera  Buquetii,  Cy- 
clopeplm  JBatesii)  counterfeit,  not  inanimate  objects,  like  their  near  kindred  just  cited, 

but  other  insects,  in  the  same  way  as  the  Leptalkles  do  the  Helicon  idee. 

Amongst  the  living  objects  mimicked  by  insects  are  the  predacious  species  from  which 

it  is  the  interest  of  the  mimickers  to  be  concealed.     Thus,  the  species  of  Scaphura 

^ 

& of  Crickets1}  in  South  America  resemble  in  a  wonderful  manner  different  Sand 

of 

"Wasps  of  large  size,  which  are  constantly  on  the  search  for  Crickets  to  provision  their 
nests  with.  Another  pretty  Cricket,  which  I  observed,  was  a  good  imitation  of  a  Tiger 

Beetle  *,  and  was  always  found  on  trees  frequented  by  the  Beetles  ( Odo.t  tocheilce) . 

There  are  endless  instances  of  predacious  insects  being  disguised  by  having  similar 

shapes  and  colours  to  those  of  their  prey ;  many  Spiders  are  thus  endowed :  but  some 

hunting  Spiders  mimic  flower-buds,  and  station  themselves  motionless  in  the  axils 

leaves  and  other  parts  of  plants  to  wait  for  their  victims. 

The  most  extraordinary  instance  of  imitation  I  ever  met  with  was  that  of  a  very 

large  Caterpillar,  which  stretched  itself  from  amidst  the  foliage  of  a  tree  which  I  was 

one  day  examining,  and  startled  me  by  its  resemblance  to  a  smaU  Snake.  The  first  three 

segments  behind  the  head  were  dilatable  at  the  will  of  the  insect,  and  had  on  each  side 

a  large  black  pupillated  spot,  which  resembled  the  eye  of  the  reptile  :  it  was  a  poison
ous 

or  viperine  species  mimicked,  and  not  an  innocuous  or  colubrine  Snake  ;  this  was  
proved 

by  the  imitation  of  keeled  scales  on  the  crown,  which  was  produced  by  the  re
cumbent 

feet,  as  the  Caterpillar  threw  itself  backwards.  The  Eev.  Joseph  Greene,  to  whom  I  g
ave 

a  description,  supposes  the  insect  to  have  belonged  to  the  family  Xotodotitidce,  
many  of 

which  have  the  habit  of  thus  bending  themselves.  I  carried  off  the  Caterpillar,  
and 

alarmed  every  one  in  the  village  where  I  was  then  living,  to  whom  I  showed  it.
  It 

unfortunately  died  before  reaching  the  adult  state. 

p.  164).    The  author  enumerates  many  very  singular  cases  of  mimicry ;  he  a
lso  states  his  belief  that  the  mimicry  is 

intended  to  protect  the  insects  from  their  enemies.  *.••«**        .«-„         *. 

  is  an  interesting  note,  by  the  Rev.  Joseph  Greene,  in  the  'Zoologist,    I
8a6   p.  50/3,  on  the  autumn  and 

winter  Moths  of  England,  whose  colours  are  shown  by  the  author  to  be  adap
ted  to  the  prevailing  tints  of  nature  m 

the  season  in  which  the  species  appear.  ;  \        m 

*  A  remarkable  instance  of  deceptive  analogy  relating  to  a  Cricket  and  a  speci
es  of  Cmndela  is  described  by  West- 

There 

Lin Westwood  has  enumerated  many  curious 
analogy 
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I  think  it  will  be  conceded  that  all  these  various  kinds  of  imitative  resemblances  belong 

to  the  same  class  of  phenomena,  and  are  subject  to  the  same  explanation.  The  fact  of 

one  species  mimicking  an  inanimate  object,  and  another  of  an  allied  genus  a  living 

insect  of  another  family,  sufficiently  proves  this.  I  do  not  see  how  they  differ  from  the 

adaptations  of  organs  or  instincts  to  the  functions  or  objects  they  relate  to.  All  are 

adaptations,  either  of  the  whole  outward  dress  or  of  special  parts,  having  in  view  the 

welfare  of  the  creatures  that  possess  them. 

Every  species  in  nature  may  be  looked  upon  as  maintaining  its  existence  by  virtue  of 

some  endowment  enabling  it  to  withstand  the  host  of  adverse  circumstances  by  which 

it  is  surrounded.  The  means  are  of  endless  diversity.  Some  are  provided  with  special 

organs  of  offence,  others  have  passive  means  of  holding  their  own  in  the  battle  of  life. 

Great  fecundity  is  generally  of  much  avail,  added  to  capabilities,  active  or  passive,  of 

wide  dispersion ;  so  that  when  the  species  is  extirpated  in  one  part  of  its  area  of  distribu- 

tion, the  place  is  refilled  by  migration  of  individuals  from  another  part.  A  great  number 

have  means  of  concealment  from  their  enemies,  of  one  sort  or  other.  Many  are  enabled 

to  escape  extermination,  or  obtain  subsistence,  by  disguises  of  various  kinds :  amongst 

these  must  be  reckoned  the  adaptive  resemblance  of  an  otherwise  defenceless  species  to 

one  whose  flourishing  race  shows  that  it  enjoys  peculiar  advantages. 

"What  advantages  the  Heliconidce  possess  to  make  them  so  flourishing  a  group,  and 
consequently  the  objects  of  so  much  mimetic  resemblance,  it  is  not  easy  to  discover. 

There  is  nothing  apparent  in  their  structure  or  habits  which  could  render  them  safe 

from  persecution  by  the  numerous  insectivorous  animals  which  are  constantly  on  the 

watch  in  the  same  parts  of  the  forest  which  they  inhabit.  It  is  probable  they  are  un- 

palatable to  insect  enemies.  Some  of  them  (Jjycorea,  Ituna)  have  exsertible  glands  near  the 

anus,  which  are  protruded  when  the  insects  are  roughly  handled  ;  it  is  well  known  that 

similar  organs  in  other  families  ( Carabidce,  Staphylinidce)  secrete  fetid  liquids  or  gases, 

and  serve  as  a  protection  to  the  species.  I  have  noticed  also  that  recently  killed  speci- 

mens of  Danaoid  Heliconidce,  when  set  out  to  dry,  were  always  less  subject  than  other 

insects  to  be  devoured  by  vermin.  They  have  all  a  peculiar  smell*.  I  never  saw  the 

flocks  of  slow-flying  Heliconidce  in  the  woods  persecuted  by  birds  or  Dragon-flies,  to 

which  they  would  have  been  easy  prey ;  nor,  when  at  rest  on  leaves,  did  they  appear  to 

be  molested  by  Lizards  or  the  predacious  Plies  of  the  family  Asilidce,  which  were  very » 

often  seen  pouncing  on  Butterflies  of  other  families.  If  they  owe  their  flourishing  ex- 

istence to  this  cause,  it  would  be  intelligible  why  the  Leptalidce,  whose  scanty  number 

of  individuals  reveals  a  less  protected  condition,  should  be  disguised  in  their  dress,  and 
thus  share  their  immunity. 

This  explanation,  however,  would  not  apply  to  the  imitation  of  Danaoid  Heliconidce 

by  other  species  of  the  same  subfamily.  Moreover,  there  are  several  genera  of  other 

groups  (e.  g.,  Heliconius,  JPapiHo)  which  contain  mimetic  species  side  by  side  with  species 

that  are  the  objects  of  mimicry  by  members  of  other  families,  as  will  be  seen  by  reference 

to  the  Table  at  p.  503.  There  is  no  reason  to  conclude  that  some  of  these  possess  the 

peculiar  means  of  defence  of  the  Danaoid  Heliconidce,  whilst  their  near  kindred  are  de- 

*  Mr.  Wallace  tells  me  the  Euplcea  of  the  Eastern  Archipelago  have  also  this  peculiar  smell. 
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prived  of  them.     It  is  not  unreasonable  to  suppose  that  some  species  are  taken  by  in- 
sectivorous animals,  whilst  others  flying  in  company  with  them  are  avoided.     I  could 

not,  from  their  excessive  scarcity,  ascertain  on  the  spot  that  the  Leptalides  were  thus 
picked  out.     I  noticed,  however,  that  other  genera  of  their  family  (Pieridce)  were  much 
persecuted.     We  have  proof,  in  the  case  of  Sand- Wasps,  which  provision  their  nests 
with  insects,  that  a  single  species  is  very  generally  selected  out  of  numbers,  even  of  the 
same  genus,  existing  in  the  same  locality.     I  was  quite  convinced  in  the  case  of  Career  is 
binoclis  of  South  America,  which  destroys  numbers  oi&Megalostomis  (family  ClythncUs), 
that  the  great  rarity  of  the  Beetle  was  owing  to  its  serving  as  prey  to  the  Cerceris.     "We 
cannot  point  out  all  the  conditions  of  life  of  each  species  concerned  in  these  mimetic 
analogies.     All  that  we  can  say  is,  that  some  species  show,  by  their  great  abundance  in 
the  adult  state,  that  during  this  period,  before  they  propagate  their  kind,  they  enjoy  by 
some  means  immunity  from  effective  persecution,  and  that  it  is  therefore  an  advantage 
to  others  not  so  fortunate,  and  otherwise  unprovided  for,  if  they  are  so  like  as  to  be 
mistaken  for  them. 

The  process  by  which  a  mimetic  analogy  is  brought  about  in  nature  is  a  problem 

which  involves  that  of  the  origin  of  all  species  and  all  adaptations.     "What  I  have  pre- 
viously said  regarding  the  variation  of  species,  and  the  segregation  of  local  races  from 

variations,  the  change  of  species  of  Heliconidce  from  one  locality  to  another,  and  the 
probable  vital  necessity  of  their  counterfeits  which  accompany  them  keeping  to  the 
exact  imitation  in  each  locality,  has  prepared  the  way  to  the  explanation  I  have  to  give. 
In  the  cases  of  local  variation  of  the  Heliconidce,  there  was  nothing,  as  before  remarked, 

very  apparent  in  the  conditions  of  the  localities  to  show  why  one  or  more  of  the  varieties 

should  prevail  in  each  over  their  kindred  varieties.     There  was  nothing  to  show  plainly 

that  any  cause  of  the  formation  of  local  varieties  existed,  other  than  the  direct  action  of 

physical  conditions  on  the  individuals,  although  this  might  be  seen  to  be  clearly  incom- 

petent to  explain  the  occurrence  of  several  varieties  of  the  same  species  in  one  locality. 

"We  could  only  conclude,  from  the  way  in  which  the  varieties  occur  in  nature,  as  described 
in  the  case  of  Ilechanitis  Polymnia,  that  the  local  conditions  favoured  the  increase  of  one 

or  more  varieties  in  a  district  at  the  expense  of  the  others — the  selected  ones  being 
different  in  different  districts.     What  these  conditions  were,  or  have  been,  was  not  revealed 

by  the  facts.     With  the  mimetic  species  Leptalis  Theono'e  the  case  is  different.    We  see 
here  a  similar  segregation  of  local  forms  to  that  of  Mechanitis  Folymnia ;  but  we  believe 

we  know  the  conditions  of  life  of  the  species,  and  find  that  they  vary  from  one  locality  to 

another.     The  existence  of  the  species,  in  each  locality,  is  seen  to  depend  on  its  form  and 

colours,  or  dress,  being  assimilated  to  those  of  the  Ithomia  of  the  same  district,  which 

Ithomice  are  changed  from  place  to  place,  such  assimilation  being  apparently  its  only 

means  of  escaping  extermination  by  insectivorous  animals.     Thus  we  have  here  the 

reason  why  local  races  are  formed  out  of  the  natural  variations  of  a  species :  the  question 

then  remains,  how  is  this  brought  about  ? 

The  explanation  of  this  seems  to  be  quite  clear  on  the  theory  of  natural  selection,  as 

recently  expounded  by  Mr.  Darwin  in  the  *  Origin  of  Species.'    The  local  varieties  or 

cannot  be  supposed  to  have  been  formed  by  the  direct  action  of  physical  condition  s 
races 
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on  the  individuals,  because,  in  limited  districts  where  these  conditions  are  the  same,  the 

most  widely  contrasted  varieties  are  found  existing  together,  and  it  is  inexplicable  how 

they  could  have  produced  the  nice  adaptations  which  these  diverse  varieties  exhibit.  All 

the  varieties  figured  on  PI.  LV.  figs.  2,  7,  9,  and  on  PI.  LVI.  figs.  1,  2,  3,  4,  6,  are 
found  at  St.  Paulo,  within  a  mile  of  each  other,  in  the  same  humid  forest.  Neither  can 

these  adapted  races,  as  before  remarked,  have  originated  in  one  generation  by  sports  or  a 

single  act  of  variation  in  each  case.  It  is  clear,  therefore,  that  some  other  active  prin- 
ciple must  be  here  at  work  to  draw  out,  as  it  were,  steadily  in  certain  directions  the 

suitable  variations  which  arise,  generation  after  generation,  until  forms  have  resulted 

which,  like  our  races  of  Leptalis  Theonoe,  are  considerably  different  from  their  parent 
as  well  as  their  sister  forms.  This  principle  can  be  no  other  than  natural  selection,  the 

selecting  agents  being  insectivorous  animals,  which  gradually  destroy  those  sports  or 
varieties  that  are  not  sufficiently  like  Ithotnice  to  deceive  them.  It  would  seem  as 

though  our  Leptalis  naturally  produced  simple  varieties  of  a  nature  to  resemble 

IthomicB ;  it  is  not  always  so,  as  is  proved  by  many  of  them  figured  in  the  places  above 

quoted.  There  is  some  general  resemblance,  it  is  true ;  and  this  is  not  purely  accidental ; 
for  it  is  quite  natural  that  the  parent  Leptalis  should  produce  offspring  varying  in  the 
direction  of  Ithomia,  being  itself  similar  to  an  Ithomia,  and  having  inherited  the  pro- 

perty of  varying  in  this  manner  through  a  long  line  of  ancestors.  We  cannot  ascertain, 

in  this  case,  whether  changed  physical  conditions  have  had  any  effect,  quantitative  or 
qualitative,  on  the  variability  of  the  species  after  migrating  to  a  new  district.  At  any 
rate,  the  existing  varieties  of  our  Leptalis  show  that  the  variations  of  Leptalis  and 
Ithomia  are  not  quite  coincident,  and  that  the  agency  of  natural  selection  is  required  to 
bring  the  slowly  forming  race  of  one  to  resemble  the  other.  I  do  not  forget  that  at  each 
step  of  selection  the  forms  of  Leptalis  must  have  had  sufficient  resemblance  to  an  Itho- 

mia to  lead  to  their  preservation,  or,  at  least,  to  prevent  their  complete  extinction :  as, 
however,  the  two  analogues  so  much  resemble  each  other  at  the  commencement  of  the 

process,  these  steps  would  not  be  numerous.  In  many  cases  of  mimetic  resemblance, 
the  mimicry  is  not  so  exact  as  in  the  Leptalides.  This  would  show  either  that  the  imi- 

tator has  only  inherited  its  form  from  remote  ancestors  who  were  actively  persecuted, 
the  persecution  having  ceased  during  the  career  of  its  immediate  ancestors  ;  or  it  would 

show  that  the  persecutor  is  not  keen  or  rigid  in  its  selection;  a  moderate  degree  of 
resemblance  suffices  to  deceive  it,  and  therefore  the  process  halts  at  that  point.     I  leave 
out  of  consideration  all  resemblances  which  can  only  be  accidental,  or  which  are  resem- 

blances of  affinity. 

If  a  mimetic  species  varies,  some  of  its  varieties  must  be  more  and  some  less  faithful 

imitations  of  the  object  mimicked.  According,  therefore,  to  the  closeness  of  its  persecu- 
tion by  enemies,  who  seek  the  imitator,  but  avoid  the  imitated,  will  be  its  tendency  to 

become  an  exact  counterfeit, — the  less  perfect  degrees  of  resemblance  being,  generation 
after  generation,  eliminated,  and  only  the  others  left  to  propagate  their  kind.  The  actual 
state  of  Leptalis  Theonoe  is  not  the  same  in  all  of  its  three  districts.  A  few  varieties,  or 

sports,  are  seen  at  Ega  (65°  W.  long.)  and  St.  Paulo  (69°  W.  long.),  namely,  those  figured 
PL  LV.  figs.  4,  5,  7,  8,  and  9,  which  have  an  indeterminate  resemblance.     On  the  Cupari 
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(55°  W.  long.)  the  resemblance  is  perfect  (PI.  LV.  fig.  1) ;  and  this  is  the  only  form  of 
the  Leptalis  known  in  the  locality.     The  varieties  figured  PL  LVI.  figs.  1,  2,  3,  show- 
different  degrees  of  resemblance  to  Ithomia  Ckrytodoma  (fig.  3  a) ;   these,  therefore 
exhibit  the  selection  in  process.  Thus,  although  we  arc  unable  to  watch  the  process  of 
formation  of  a  new  race  as  it  occurs  in  time,  we  can  see  it,  as  it  were,  at  one  glance,  by 
tracing  the  changes  a  species  is  simultaneously  undergoing  in  different  parts  of  the  area 
of  its  distribution. 

The  fact  of  one  of  the  forms  of  Leptalis  Theonoe,  namely  L.  Lysinoe,  mimicking  at  Ega, 

not  an  Ithomia,  but  a  flourishing  species  of  another  quite  distinct  family  (Stalachtis 

Duvalii),  shows  that  the  object  of  the  mimetic  tendencies  of  the  species  is  simply  dis- 

guise, and  that,  the  simple  individual  differences  in  that  locality  being  originally  in  the 

direction,  not  of  an  Ithomia,  but  of  another  object  equally  well  answering  the  purpose, 

selection  operated  in  the  direction  of  that  other  object.  This  point  is  well  illustrated 

by  the  species  of  a  small  group  of  Longicorn  Beetles  already  cited,  some  of  which  mimic 

a  piece  of  bark,  and  others  insects  of  another  family — and  by  hunting  Spiders,  many  of 

which  wear  the  form  of  insects,  and  many  that  of  inanimate  objects  amongst  which 

they  seek  their  prey. 

When  the  persecution  of  a  variable  local  form  of  our  Leptalis  is  close  or  long  con- 

tinued, the  indeterminate  variations  naturally  become  extinct ;  nothing  then  remains  in 

that  locality  but  the  one  exact  counterfeit,  whose  exactness,  it  must  be  added,  is  hence- 

forward kept  up  to  the  mark  by  the  insect  pairing  necessarily  with  its  exact  counterpart, 

or  breeding  in  and  in.  This  is  the  condition  of  Leptalis  Theonoe  (PL  LV.  fig.  1)  in  its 

district ;  and  it  is  the  condition  of  all  those  numerous  species  of  different  orders  which 

now  appear  fixed  and  distinct.  When  (as  happens  at  St.  Paulo,  where  a  greater  abund- 

ance of  individuals  and  species,  both  of  Ithomia  and  Leptalis,  exists  than  in  the  locality 

of  the  last-named)  many  species  have  been  in  course  of  formation  out  of  the  varieties  of 

one  only,  occasional  intercrossing  may  have  taken  place  ;  this  would  retard  the  process 

of  segregation  of  the  species,  and,  in  fact,  aid  in  producing  the  state  of  things  (varieties 

and  half-formed  species)  which  I  have  already  described  as  there  existing. 

In  what  way  our  Leptalis  originally  acquired  the  general  form  and  colours  of  Ithomiee 

I  must  leave  undiscussed.  We  may  conclude  (if  we  are  to  reason  at  all  from  existing 

facts)  that,  as  the  antecedent  forms  of  our  races  of  Leptalis  which  are  still  undergoing 

change  were  themselves  similar  to  Ithomiee,  the  form  has  been  inherited  through  a  long 

line  of  ancestors,  which  have  been  more  or  less  subjected  to  similar  conditions.  The 

instance  of  one  of  our  forms  leaving  the  Ithomice  to  mimic  a  species  of  another  family 

may  show  us  how  a  new  line  of  mimetic  analogy  and  gradual  modification  may  have 

been  originally  opened. 

Such,  I  conceive,  is  the  only  way  in  which  the  origin  of  mimetic  species  can  be  ex- 

plained. I  believe  the  case  offers  a  most  beautiful  proof  of  the  truth  of  the  theory  of 

natural  selection.  It  also  shows  that  a  new  adaptation,  or  the  formation  of  a  new  species, 

is  not  effected  by  great  and  sudden  change,  but  by  numerous  small  steps  of  natural 

variation  and  selection.  Some  of  the  mutual  resemblances  of  the  Heliconidce  already 

mentioned  seem  not  to  be  due  to  the  adaptation  of  the  one  to  the  other,  but  rather,  as  they 
3z2 
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have  a  real  affinity,  the  genera  to  which  they  belong  being  throughout  very  similar  in 

colours  and  markings,  and  all  equally  nourishing,  to  the  similar  adaptation  of  all  to  the 

same  local,  probably  inorganic,  conditions.  The  selecting  agent,  which  acts  in  each 

locality  by  destroying  the  variations  unsuitable  to  the  locality,  would  not  in  these  cases 

be  the  same  as  in  Leptalis  ;  it  may  act,  for  anything  we  know,  on  the  larvae ;  in  other 

respects,  however,  the  same  law  of  nature  appears,  namely,  the  selection  of  one  or  more 

distinct  varieties  by  the  elimination  of  intermediate  gradations  *.  The  conditions  of  life 

of  these  creatures  are  different  in  each  locality  where  one  or  more  separate  local  forms 

prevail,  and  those  conditions  are  the  selecting  agents.  With  regard  to  the  Leptalides, 

I  believe  we  may  be  said  to  know  these  conditions.  To  exist  at  all  in  a  given  locality,  our 

Leptalis  Theonoe  must  wear  a  certain  dress,  and  those  of  its  varieties  which  do  not  come 

up  to  the  mark  are  rigidly  sacrificed.  Our  three  sets  of  Leptalides  may  be  compared  to 

a  variable  flowering  plant  in  the  hands  of  a  number  of  floriculturists,  whose  aims  are  dif- 

ferent, each  requiring  a  different  colour  of  flower,  and  attaining  his  end  by  "  roguing  " 
or  destroying  all  variations  which  depart  from  the  standard. 

It  may  be  remarked  that  a  mimetic  species  need  not  always  be  a  rare  one,  although 

this  is  very  generally  the  case ;  it  may  be  highly  prolific,  or  its  persecution  may  be  in- 

termitted when  the  disguise  is  complete. 

The  operation  of  selecting  agents,  gradually  and  steadily  bringing  about  the  deceptive 

resemblance  of  a  species  to  some  other  definite  object,  produces  the  impression  of  there 

being  some  innate  principle  in  species  which  causes  an  advance  of  organization  in  a 

special  direction.  It  seems  as  though  the  proper  variation  always  arose  in  the  species, 

and  the  mimicry  were  a  predestined  goal.  This  suggested  the  only  other  explanations 

that  I  have  heard  of,  namely,  that  there  may  be  an  innate  tendency  in  the  organization 

to  become  modified  in  a  given  direction — or  that  the  parent  insect,  being  powerfully 

affected  by  the  desire  of  concealment  from  the  enemies  of  its  race,  may  transmit  pecu- 

liarities to  its  offspring  that  help  it  to  become  modified,  and  thus,  in  the  course  of 

many  generations,  the  species  becomes  gradually  assimilated  to  other  forms  or  objects. 

On  examination,  however,  these  explanations  are  found  to  be  untenable,  and  the  appear- 

ances which  suggest  them  illusory.  Those  who  earnestly  desire  a  rational  explanation, 

must,  I  think,  arrive  at  the  conclusion  that  these  apparently  miraculous,  but  always 

» 

Some  of  the  close  resemblances  amongst  the  Heliconida  themselves  seem  to  be  kept  up  by  their  varying  in  a 

precisely  similar  way.  There  is  a  very  singular  instance  in  three  species  of  three  different  genera,  Melineea,  Mecha- 

nitis  (Mothone),  and  Heliconius,  which  are  all,  in  East  Peru,  orange  and  black  in  colour,  and  in  New  Granada 

orange,  black,  and  yellow.  This  seems  to  be  a  case  of  coincident,  simple  variation  ;  for  if  three  forms  are  quite  alike 

in  colours,  it  is  conceivable  that  they  may  vary  alike  when  placed  under  new  conditions  by  migration.  Our  Lepta- 

lides have  been  shown  not  to  vary  precisely  like  their  models ;  and  therefore  the  case  just  quoted  does  not  throw  any 
difficulty  in  the  way  of  the  explanation  I  have  given ;  but  it  is  a  very  extraordinary  one. 

I  have  not  thought  it  necessary  to  mention  cases  of  close  resemblances  in  insects  which  are  only  accidental,  or  which 

are  explicable  by  the  blood- relationship  or  affinity  existing  between  the  species  which  display  them.  Some  orders  of 

insects  contain  an  almost  infinite  variety  of  forms,  and  it  will  not  be  wonderful,  therefore,  if  species  here  and  there 

be  found  to  resemble  each  other,  although  inhabiting  opposite  parts  of  the  earth,  and  belonging  to  widely  different 

families.  Such  analogies  are  accidental,  and  can  have  nothing  at  all  to  do  with  the  evidently  intentional  system 

of  resemblances,  carried  on  from  place  to  place,  which  I  have  discussed.  Some  cosmopolitan  families  present  very 

similar  species  in  all  parts  of  the  earth  ;  it  can  scarcely  be  necessary  to  say  that  close  resemblances  between  New  and 
Old  World  forms  in  these  cases  are  resemblances  of  affinity,  and  not  mimetic  analogies. 
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beautiful  and  wonderful,  mimetic  resemblances,  and  therefore  probably  every  other  kind 
of  adaptation  in  beings,  are  brought  about  by  agencies  similar  to  those  we  have  here 
discussed. 

HELICONID^E. 

I  have  mentioned,  in  a  note  at  p.  496,  that  I  should  follow  the  example  of  Dr.  Felder 
in  separating  the  Danaoid  Heliconida  from  the  remainder  of  the  family,  and  com- 

bining them  with  the  Danaidce.  I  shall,  however,  consider  these  groups  as  sub- 
families, instead  of  families.  The  modifications  in  the  classification  thus  introduced  will 

be  seen  by  the  following  synopsis  of  the  section  Rhopalocera. 

Order  LEPIDOPTERA. 

Section  Rhopalocera. 

Family  1.  Hesperid^:.     Six  perfect  legs  in  6  $  ;  hind  tibiae,  with  few  exceptions,  having  two  pair  of 

spurs.     Larva 
cocoon. 

Moth 

Family  2.     Papilionid<e.     Six  perfect  legs  in  6  $ .     Wing-cells  (at  least,  of  the  hind  wings)  closed  by 

nervules.     Hind  tibiae  with  one  pair  of  spurs.     Pupa  secured  by  the  tail  and  a  girdle tubular 

across  the  middle  in  an  upright  position.  (The  Papiliones  have  a  leaf-like  appendage  to  the  fore  tibia?, 

as  pointed  out  recently  by  Dr.  Adolf  Speyer;  the  character  approximates  the  family  to  the  Hesperidae  and 
Moths.) 

Family  3.  LYCENiDiE.  Six  perfect  legs  in  $ ;  four  in  6* ;  the  lore  tarsi  wanting  the  tarsal  claws,  but 

densely  spined  beneath.  Wing-cells  (except  in  Eumeeus)  not  closed  by  perfect  nervules.  Pupa  secured 

by  the  tail  and  a  girdle  across  the  middle. 

2  ;  four  in  6* ;  the  fore  tarsi 
joints,  and  spineless. 

srirdle 

the  middle. 

Subfam.  2.  Stalachtin^e. 

position,  without  girdle. 

beneath,  secured  rigi 

Subfam.  3.  Libythjein*:.     Pupa  suspended  freely  by  the  tail. 

Family  5.  Nymphalid^e.     Fore  legs  imperfect  in  both  sexes ;  in  the  ?  wanting  the  tarsal  claws ;  in 

the  6*  the  fore  tarsi  aborted,  consisting  of  one  or  two  joints.     Pupa  suspended  freely  by  the  tail. 

a.  Lower  disco-cellular  nervule,  especially  of  the  hind  wing,  more  or  less  atrophied. 

Subfam.  1.  Nymphalin^e  {Nymphalida,  Ageronida,  Eurytelida,  and  Morphida,  part,  of  authors). 

b.  Lower  disco-cellular  nervule  perfect 
Subfam.  2.  HELicoNiNiE. 

Subfam.  3.  Acr,ein,e. 

Subfam.  4.  Brassolinje. 

Subfam.  5.  Satyrin^e. 

Subfam.  6*  Danain^. 

The  Danaoid  Heliconidce,  as  before  mentioned,  are  considered  to  stand  at  the  head  of 
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the  order  Lepidoptera,  as  being  the  perfection  of  the  Lepidopterous  type.  This  position 

might  be  disputed  with  them  by  the  Satyrince  on  account  of  the  degree  of  atrophy  of  the 

fore  legs,  which  is  perhaps  as  great  in  some  species  of  SatyrvniB  as  it  is  in  the  most 

advanced  genera  of  Banaoid  Heliconidce.  The  order  of  affinities  does  not  range  in  a 

line ;  there  are  branches ;  and  so  it  may  happen  that  two  groups  may  be  nearly  equal  in 
their  grade  of  perfection  through  each  standing  at  the  head  of  its  branch.  The  true 

relationships  of  the  groups  of  Rhopalocera  may  be  therefore  better  explained  by  a  diagram. 
Danaoid  Heliconidce 

Danai'nae 
Satyrinae 

|  Acraeinae Brassolinae      tt  v1     • 

I  Helicomnae 
Nymphalinae 

Libythaeinae 

Stalachtinse 

Erycininae 
I 

Lycaenidae 
Pierinae 

Papilioninae 

Hesperidae 

HETEROCERA  (Moths). 

Subfamily  DANAIN.33. 

A.  Banain^e  proper 

{Dana'ida  of  authors). 

Genus  Banais,  Latreille. 

1.  Banais  Eripptjs,  Cramer. 

Papilio  Erippus,  Cram.  Pap.  Exot.  t.  3.  f.  A,  B. 

A  common  and  well-known  insect.     It  is  found  in  waste  grounds  and  open  pla( 
everywhere  throughout  the  region  of  the  Lower  Amazons.     Its  larva  feeds  on  Asclep Curassovica. 

2.  Banais  Gilippus,  Cramer. 
Papilio  Gilippus,  Cram.  Pap.  Exot.  t.  26.  f.  C,  D. 

This  is  a  rarer  species  than  the  foregoing.     It  is  found  in  similar  situations  at  Para 
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3.  Danais  Eresimtjs,  Cramer.- 

Papilio  Eresimus,   Cram.  Pap.  Exot.  t.  175.  f.  G,  H. 

This  is  the  common  species  in  the  interior  of  the  country.     It  is  very  abundant  at  Bga on  the  Upper  Amazons,  where  D.  Brippus  did  not  occur. 

B.   DaNAOID  HELICONIDiE 

(Heliconida,  part,  of  authors) . 

Genus  Lycorea,  Doubleday. 

07 

The  six  described  species  of  this  genus  differ  from  each  other  by  such  slight  characters 
(small  differences  in  colours,  and  in  the  arrangement  of  the  pattern  on  the  Winn's O^J  utmo 

the  only  points  which  distinguish  them),  that  they  might  fairly  be  considered  as  varieties 
of  one  only.     I  have  not  yet  seen  specimens,  however,  which  connect  all  the  forms 

together,  and  these  are  mostly  the  products  of  different  geograp]  i  ical  areas ;  it  will  be 
more  convenient  therefore  to  treat  them  independently,  than  to  combine  them  under  the 

head  of  one  polymorphic  species.     A  good  collection  of  specimens  from  all  parts  of  the 
area  of  distribution  of  the  genus  would  here  be  very  instructive.     We  should  then  be  able 

to  ascertain  the  metropolis  and  probable  area  of  origination  of  each  of  the  various  forms. 

I  have  seen  only  L.  Halia  in  collections  from  S.E.  Brazil.    L.  atergatis  is  peculiar  to 
Columbia  and  the  Upper  Amazon  region ;  but  a  striking  variety  of  it  prevails  over  the 

type  in  this  last-mentioned  district,  and  another,  L.  Pales  (Pelder),  occurs  on  the  Rio 

Negro.     L.  Cleobcea  (which  is  scarcely  more  different  from  L.  atergatis  than  the  just- 
mentioned  L.  atergatis,  var.,  is  from  its  type)  is  reputed  to  occur  in  the  West  India  Islands. 

At  Para  three  forms,  including  L.  Halia,  are  found  together  ;  and  here  some  intermediate 

varieties  occur,  making  it  probable  that  the  segregation  of  the  quasi-species  is  not  in 
that  district  complete. 

1.  Lycorea  Ceres,  Cramer. 

Papilio  Ceres,  Cramer,  Pap.  Exot.  t.  90.  f.  A. 

This  species  occurs  in  the  Amazon  region  at  Para,  and  on  the  banks  of  the  Tapajos. 

It  is  also  an  inhabitant  of  Surinam.  Cramer's  figure  is  made  from  an  example  rather 
aberrant  in  the  markings  of  the  hind  wings ;  otherwise  it  agrees  very  well  with  the 

specimens  I  have  before  me.     I  have  a  variety  from  Para  which  connects  this  form  with 
L.  Halia. 

2.  Lycorea  Pasinttntia,  Cramer. 

Papilo  Pasinuntia,  Cram.  Pap.  Exot.  t.  316,  A,  B,  C. 

This  form  occurs  throughout  the  whole  of  the  Amazon  region,  from  48°  to  70°  W. 
long.  The  extreme  western  examples,  found  at  St.  Paulo  on  the  Upper  Amazons, 

show  a  change  of  colour  in  the  yellow  irregular  belt  of  the  fore  wing,  which  has  acquired 

the  same  orange-tawny  shade  as  the  rest  of  the  wing.    The  same  substitution  of  colour 
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occurs  in  several  other  species  of  Heliconidse,  found  in  that  locality— a  curious  result  of  pe 

culiar  local  conditions.     Cramer  figures  a  slight  variety  as  the  c?  of  the  species  (fig.  A) 

3.  Lycorea  Halia,  Hiibner. 

Eueides  Halia,  Hiibner,  Exot.  Schmett. 

Found  in  company  with  L.  Ceres  and  L.  Pasmimtia  at  Para.  As  I  have  before 

remarked,  this  is  the  form  of  Lycorea  which  prevails  in  S.E.  Brazil.  A  variety,  found 

also  at  Para,  connects  it  with  L.  Ceres,  the  chief  Guianian  form,  and  suggests  the 

conclusion  that  both  the  extreme  local  races  or  species  were  one  and  the  same  at  not  a 

very  distant  period  of  time. 

4.  Lycorea  atergatis,  Doubleday. 

L.  atergatis,  Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  pi.  16.  f.  1. 

The  figure  here  quoted  was  made  from  a  Venezuelan  specimen.  I  did  not  find  the 

species  on  the  Lower  Amazons ;  but  it  was  the  most  abundant  form  of  the  genus  at  Ega, 

on  the  upper  river.  Many  of  the  individuals  there  occurring,  however,  form  a  strongly 

marked  variety,  in  which  the  ground-colour  is  dark  brown,  suffused  more  or  less  with 

blackish.    Further  to  the  west  of  Ega,  this  variety  is  the  prevailing  form. 

Genus  Ituna,  Doubleday. 

Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  p.  113. 

The  species  of  this  genus,  like  those  of  Lycorea,  seem  to  be  all  geographical  forms  of 

one  only.  But  in  this  instance  the  segregation  of  races  is  complete,  whilst  in  Lycorea 

we  have  seen  it  to  be  in  many  of  the  forms  only  in  process.  Three  Itun<e  are  known  : 

one,  I.  Lamyra,  Latr.,  occurs  in  New  Granada ;  the  second,  I.  Ilione,  Cram.,  inhabits 

Guiana  and,  I  believe,  Brazil,  along  the  Atlantic  coast ;  the  third,  L  Fhenarete,  Dbld.,  is 

peculiar  to  Bolivia  and  the  Upper  Amazons.  All  three  are  tolerably  distinct  in  colours 
and  markings. 

Ituna  Ph^narete,  Doubleday. 

17 

I  met  with  one  example  only,  at  Tabatinga,  Upper  Amazons 

Genus  Methona,  Doubleday. 

Diurn 

This  genus,  which  is  so  closely  allied  to  the  following  ( Thyridia)  that  the  species  of 

both  have  always  been  confounded,  is  distinguished  from  it  by  structural  characters,  viz. 

the  neuration  of  the  hind  wings  and  the  form  of  the  male  fore  legs,  which  are  of  great 

systematic  importance  in  another  part  of  this  family,  but  here  can  scarcely  be  considered 

even  of  generic  value.     The  internal  (abdominal)  nervure  of  the  hind  wing  is  long,  and 
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terminates  on  the  outer  margin;  the  lower  disco-cellular  is  placed  at  a  right  angle  with 
the  median,  is  much  longer  than  the  middle  disco-cellular  (which  is  straight),  and 
strongly  angulated.  The  fore  legs  of  the  male  have  the  tibia?  and  tarsi  linear  in  shape, 
although  much  shorter  than  the  femur  ;  they  differ  in  length  in  individuals  of  the  same 

species,  but  are  never  so  far  aborted  as  to  form  a  mere  round  knob  at  the  tip  of  the 

femur,  as  in  Thyridia.  In  Thyridia  the  lower  disco-cellular  is  short  and  straight,  and 

placed  at  an  obtuse  angle  with  the  median,  whilst  the  middle  disco-cellular  is  very  long 
and  angulated;  and  the  internal  (abdominal)  nervure  is  short,  terminating  on  the 
abdominal  border. 

1.  Methona  Themisto,  Hiibner. 

Thyridia  Themisto,  Hiibn.  Zutrag.  f.  163-4. 

I  found  this  species  at  Para,  where  it  was  associated  with  M.  Psidii.  Like  the  other 

species  of  the  genus,  its  flight  is  somewhat  slow  and  heavy.  It  frequents  thinned  part- 

of  the  virgin  forest,  moving  about  the  lower  trees  and  underwood.  It  differs  from 

M.  Psidii,  principally,  in  the  absence  of  a  black  belt  across  the  disk  of  the  hind  wings. 

It  is  probably  a  modification  of  it. 

2.  Methona  Psidii,  Linnaeus  (PI.  LVI.  fig.  8  a). 

Papilio  Psidii,  Linnaeus,  sec.  Cramer. 

— ,  Cram.  Pap.  Exot.  t.  257,  f-  F. 

•  Mr.  Doubleday  and  all  subsequent  authors  have  considered  the  P.  Psidii  of  Linnaeus 

and  Cramer  to  be  a  Thyridia.  I  cannot  imagine  how  their  mistake  has  arisen,  all  the 

numerous  examples  of  the  insect  represented  by  Cramer  as  P.  Psidii  which  I  have 

examined  having  the  wing-neuration  and  male  fore  legs  of  Methona.  It  is  an 

exceedingly  common  insect  throughout  the  Amazon  region.  The  figure  of  Cramer  is 

accurate :  the  small,  rounded  shape  of  the  hyaline  area  near  the  tip  of  the  hind  wing, 

crossed  by  two  nervures  only,  and  the  opake  black  colour  of  the  basal  part  of  the 
 hind 

margin  of  the  fore  wing  reaching  the  median  nervure  (both  good  specific  characters)
,  are 

well  given.  The  colour  of  the  thorax  varies  in  almost  every  specimen.  In  all 
 there  is 

a  round  grey  spot  on  the  wing-lappets ;  but  in  some  examples  the  edges 
 of  these  organs 

are  also  grey,  and  in  others  the  surface  of  the  thorax  is  much  variegated  
with  grey  colour. 

Genus  Thyridia  (Hiibner),  Doubleday. 

Doubld.  and  Hewits.  Gen.  Diurn.  Lep.  p.  117- 

Thyridia  Ino,  Pelder. 

Thyridio  Ino,  Feld.  Wien.  Ent.  Monatschr.  1862,  p.  75 

I  found  this  species  at  Villa  Nova,  on  the  Lower  Amazons,  in  co
mpany  with  Methona 

Psidii  Dr  Pelder's  specimens  came  from  the  Upper  Rio  Negro
.  It  is  distinguishable 

from  M.  Psidii  at  once  by  its  structural  generic  characters,  a
s  will  be  seen  from  the 

description  above  given  of  the  genus  Methona ;  but  in  size  and  colours  the  two  resemble 
xxi 
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each  other  so  much,  that  I  could  not  distinguish  them  when  on  the  wing.     It  is  replaced 

in  South-East  Brazil  by  the  Th.  Pytho  of  Felder,  which  I  consider  a  local  form  of  the  same 

species 

Genus  Dircenna,  Doubleday. 

Doubld.  and  Hewits.  Gen.  Diurn.  Lep.  p.  119. 

In  this  genus  the  hind-wing  neuration  resembles  that  of  Methona,  inasmuch  as  the 

lower  disco- cellular  is  strongly  angulated,  and  emits  a  recurrent  nervule ;  but  the  middle 

disco-cellular  in  the  c?  is  bent,  and  directed  towards  the  apex  of  the  wing.  The  internal 

nervure  is  very  short,  terminating  on  the  abdominal  edge.  In  the  fore  wing  the  first 

median  branch  is  thrown  off  at  a  moderate  distance  from  the  base  of  the  wing,  terminating 

on  the  hind  margin,  close  to  the  posterior  angle,  the  cell  being  much  broader  than  in 

Methona  and  Thyridia.  The  body  is  slender ;  the  antennae  moderately  elongated,  and 

thickened  towards  the  tip  into  an  elongate  club.  The  palpi  are  clothed  in  front  with 

long  porrect  hairs,  their  third  joint  being  long  and  pointed.  The  male  fore  tibiae  and 

tarsi  are  aborted,  being  reduced  to  a  small  knob  at  the  apex  of  the  femur. 

Doubleday  left  the  list  of  species  referable  to  this  genus  in  an  unsatisfactory  state. 

The  following  are  all  at  present  known  *  : 

1.  D.  Klugii,  Hiibn.  Zutr.  f.  801,  802.— Mexico. 
2.  J).  Jemima,  Hiibn.  ib.  f.  807,  808. — Venezuela  and  New  Granada. 

D.  Iambe,  Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  pi.  xvii.  f.  2. 

3.  D.  Zero,  Hiibn.  Zutr.  f.  243,  244.— South-East  Brazil,  Bahia. 

4.  D.  Uhoeo,  Felder,  Lepidop.   Fragment.,    p.   40. — South-East  Brazil,   Para,   and - 

Amazons.  .  i  . 

5.  D.  Xantho,  ib.  p.  40. — South-East  Brazil,  Bahia. 

6.  D.  Zella,  Guer.  Icon.  Begne  Animal,  text,  p.  470. — Bolivia. 
7.  JO.  Epidero  (Boisduval,  MS.),  n.  sp. — Amazons. 
8.  D.  Zenea,  Cram.!  t.  231,  f.  D.  <J . 

D.  Melanida,  Cram.  t.  231,  f.  F.  2 . 
D.  Zcelo,  Boisduval,  MS. 

1.  Dircenna  rhoeo,  Felder. 

D.  rhoeo y  Felder,  Lepidop,  Fragment.,  p.  40. 

This  form  differs  from  the  D.  Dero  of  Hiihner  only  in  the  greater  breadth  and  irre- 
gularity of  the  dusky-black  border  of  the  hind  wing,  especially  in  the  $ ,  and  in  the 

* 

Dircenna  Duillia,  Hewits-  Trans.  Ent.  Soc.  vol.  ii.  N.S.,  pi.  xxiii.  f.  3,  is  a  Hymenitis 
+  This  species  is  im 

un 

wings wing. 

bright under  the  MS 

wing,  and  the  nervures  are  suffused  with  bright  fulvous.     The  nervures 
yellow.     It  appears  to  be  a  rare  species.     In  Dr.  Boisduval's  collection,  1 
of  D.  Zcelo.     I  am  indebted  to  Dr.  Boisduval  for  the  present  of  a  fine  example.     I  believe,  however,  that  D.  Lenea 
(Guiana),  D.  Epidero  (Amazons),  D.  Zelia  (Bolivia),  and  D.  Xantho  (Bahia)  might  be  all  treated  as  geographical 
forms  of  one  and  the  same  species. 
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nervures  which  traverse  the  disk  of  the  same  wing  being  of  a  yellowish  colour  instead  of 
black.  In  the  $  the  discocellulars  and  the  terminal  parts  of  the  median  branches  are 
accompanied  by  dusky  streaks.  It  cannot  be  considered,  however,  otherwise  than  as  a 
local  variety  of  D.  Bero,  which  has  the  hyaline  disks  of  the  wings  always  clearer,  and 
the  black  borders  more  sharply  denned  than  D.  Bhoeo.  D.  Bero  is  peculiar  to  South-East 
Brazil,  and  is  not  found  in  the  Amazon  region,  where  the  local  form  D.  Bhoeo  takes  its 

ace.  I  have  seen  specimens  of  D.  Bhoeo  also  from  the  neighbourhood  of  Bogota,  Xew 
Granada.  It  flies  in  thinned  parts  of  the  forest  in  Ygap6,  or  flooded  districts,  in  the  dry 
season.  The  species  is  always  accompanied  by  the  following,  _D.  Epidero,  to  which  it  has 
so  close  a  general  resemblance,  that  I  always  found  it  difficult  to  distinguish  one  from  the 
other  when  on  the  wing.  The  two  forms,  however,  have  no  very  close  real  relationship, 
there  being  points  of  difference  in  their  structure,  namely,  in  the  shape  and  neuration 
of  the  hind  wings  in  the  males.  The  constant  companionship  of  the  two  species  can 
only  be  explained  by  the  social  and  gregarious  instincts  of  the  Ileliconidce. 

2.  Dircenna  Epidero  (Boisduval  MS.),  n.  sp. 

Expanse  2"  5'".  <3.  Wings  hyaline,  a  patch  of  bright  yellow  across  the  middle  and 
apical  regions  of  the  fore  wing  and  the  basal  half  of  the  hind  wing.  Fore  wing: 

above,  with  the  margins  blackish,  a  triangular  spot  on  the  hind  part  of  the  cell,  near  the 
base,  and  a  narrow  belt  across  the  disco-cellulars,  extending  down  the  second  median 

branch  (and  partly  down  the  third)  to  the  hind  margin,  also  blackish,  the  dark  colour 
on  the  posterior  margin  extending  quite  to  the  median  nervure  and  its  first  branch. 

Beneath,  the  same,  except  that  there  are  two  or  three  white  specks  at  the  tip  of  the  wing. 

Hind  wing :  above,  with  the  margins  blackish,  the  portion  between  the  second  median 

branch  and  the  abdominal  edge  very  much  broader ;  a  narrow  dusky  belt  from  the  costa 

across  the  disco-cellulars  to  the  hind  margin,  most  frequently  interrupted  in  the  middle, 

also  blackish ;  the  nervures  across  the  basal  part  clear  light  yellow.  Beneath,  the  same, 

except  that  the  base  of  the  costa  has  a  stripe  of  orange-colour,  and  that  the  tip  has  t  wo, 
and  the  hind  margin  near  the  anal  angle  four,  white  specks. 

The  hind  wing  is  short  and  subquadrate,  the  apex  being  sharply  truncated ;  the  lower 

disco-cellular  is  angulated  (with  a  recurrent  nervule)  close  to  the  junction  of  the  lower 

radial.  The  species  varies  in  the  broad  black  border,  near  the  anal  angle  of  the  hind 

wing,  having  a  reddish  streak  in  the  middle,  through  which  shine  the  white  marginal 
specks  of  the  under  surface. 

$ .  Very  variable  in  colours.     The  following  are  the  chief  variations  : 

1.  Same  as  the  <?,  except  that  the  broad  anal  black  border  of  the  hind  wing  is  of  a 

clear  orange-red  colour  in  the  middle. 

2.  The  wing  much  suffused  with  blackish,  leaving  two  broad  belts  across  the  fore  wing, 

the  basal  part  and  a  suhapical  spot  of  the  hind  wing  alone  hyaline ;  the  apical  belt  of  the 

fore  wing  has  a  patch  of  light  yellow,  and  the  nervures  traversing  the  basal  part  of  the 
hind  wing  are  reddish. 

Generally  distributed  throughout  the  Amazon  region,  in  thinned  parts  of  the  forest, 4a2 
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ably  associated  with  D.  Bho'eo.    Both  have  a  weak,  slow  flight,  and  are  generally n  company  with  Ithomice  of  various  species. 

both 

Genus  Callithomia,  nov.  genus. 

Generic  Characters. — Head,  palpi,  and  antennae  same  as  in  Dircenna ;  the  long  hairy 
palpi,  and  their  long  pointed  third  joint,  being  characters  which  distinguish  both  from 
Ithomia  and  its  allied  genera.    Hind  wing  in  the  <?  short,  subquadrate,  in  the  2  elliptical ; 

sexes  with  the  lower  disco-cellular  straight,  rather  long,  placed  at  an  obtuse 
with  the  median;  the  middle  disco-cellular  angulated  (with  a  recurrent  ner- 

vule),  in  the  S  very  long,  bent,  and  directed  outwards  towards  the  apex  of  the  wing. 
Fore  tibiae  and  tarsi  in  the  6  rudimentary,  reduced  to  a  small  knob  at  the  tip  of  the 
femur ;  tarsi  in  the  2  slender,  filiform,  the  joints  not  being  contracted  and  crowded  at the  tip. 

The  shape  of  the  wings,  structure  of  the  head,  antennae,  and  palpi  give  this  genus 
very  much  the  aspect  of  Dircenna,  from  which  the  neuration  of  the  hind  wing  amply 
distinguishes  it.  In  this  latter  respect,  it  bears  a  similar  relation  to  Dircenna  that  Thy- 
ndia  does  to  Methona.  In  the  hind-wing  neuration  it  resembles  also  the  genus  Olyras, 
but  differs  from  it  in  the  palpi  and  male  fore  legs.  In  colours  it  differs  from  Dircenna, 
the  wings  being  rendered  opake  by  fulvous-coloured  scales,  instead  of  being  naked  and 
hyaline.  The  species  are  very  rare,  and  seem  to  be  confined  to  the  far  interior  of 
Equatorial  America :  none  have  yet  been  noticed  by  authors. 

1.  Callithomia  Alexirrhoe,  n.  sp. 

Expanse,  6 ,  2"  2!" ;  $ ,  2"  7'".  <f .  Fore  wing  :  above,  with  a  large  opake  orange-tawny 
spot  occupying  the  basal  third  of  the  wing— a  round  spot  in  the  middle  of  the  cell,  and  a 
line  running  along  the  apical  part  of  the  first  median  branch  being  black ;  to  this  succeeds 
an  irregular  belt  of  light  yellow,  semitransparent  on  its  outer  edge— the  rest  of  the  wing 
from  the  end  of  the  cell  being  black,  with  a  row  of  five  large,  yellowish,  semitransparent 
spots,  of  winch  the  fourth  is  placed  out  of  line,  near  to  the  outer  margin.  In  the 
$  the  apical  part  of  the  outer  margin  has  a  row  of  three  or  four  pale  spots.  Beneath, 
the  same,  except  that  there  is  a  marginal  row  of  six  large  subtriangular  silvery-white 
spots . 

Bind  wing :  above,  subopake  orange-tawny,  with  a  row  of  four  large  subrounded  black 
spots  along  the  wing  behind  the  ceU,  of  which  the  outermost  is  very  small  in  the  <J ,  and 
a  marginal  series  of  six  subtriangular  black  spots,  through  which,  on  the  edge,  shine  the 
white  marginal  spots  of  the  under  side.  Beneath,  the  same,  except  that  there  is  a  long, 
subcostal,  black  stripe  and  a  row  of  seven  silvery-white  marginal  spots.  Body  black, 
beneath  yellow ;  collar  with  two  small  yellow  spots ;  wing-lappets  each  with  one  large 
spot  of  the  same  colour.     Antennae  pale  fulvous,  the  basal  part  black. 

I  found  two  or  three  examples  of  this  very  elegant  insect  in  the  forest  at  St.  Paulo, 
on  the  Upper  Amazons,  flying  in   company  with  the  Ithomia  and  Ceratmice  of  the locality. 
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2.  Callithomia  Zeuxippe,  n.  sp. 

2 .  Expanse  2"  6'".  Very  similar  to  the  preceding.  It  differs  in  having  the  fore 
wing,  the  base  of  the  costa,  and  the  posterior  margin  broadly  blackish :  the  apical 
part  of  the  wing  is  brown,  the  margins  of  the  nervures,  at  the  end  of  the  cell,  being 
reddish ;  the  row  of  pale  spots  across  this  part  is  reduced  in  number  to  three.  Beneath, 
the  marginal  row  of  pale  spots  in  both  wings  is  clear  yellow,  instead  of  silvery  white  as 
in  C.  Alexirrhoe.  The  neuration  of  the  hind  wing  is  slightly  different  from  that  of  Alexir- 

rhoe, inasmuch  as  the  upper  radial  is  brought  much  nearer  the  subcostal,  and  the  upper 
disco- cellular  is  very  minute. 

One  example  taken  on  the  banks  of  the  Cupari,  an  affluent  of  the  Tapajos. 

3.  Callithomia  Thornax,  n.  sp. 

$ .  Expanse  2"  10'".  Wings  elongate,  orange-tawny.  Fore  icmg :  above,  with  a  large. 
rounded  spot  in  the  middle  of  the  cell,  the  base  of  the  costa,  and  the  whole  of  the  hind 

margin  black;  the  apical  third  is  also  blackish,  leaving  a  submarginal  row  of  six 

triangular  spots  and  the  edges  of  the  nervures  at  the  end  of  the  cell  orange-tawny; 
there  is  also  a  subapical  row  of  four  elongate,  semihyaline  spots.  Beneath,  the  same, 

except  that  the  submarginal  row  of  fulvous  spots  is  expanded  into  an  irregular  belt,  and 

that  there  is  an  interrupted  row  of  minute  yellowish  spots  on  the  extreme  outer  margin. 

Hind  wing :  above,  with  a  row  of  four  subquadrate  spots  along  the  wing,  close  behind 

the  cell ;  the  margins  are  spotless.  Beneath,  the  same,  except  that  there  is  a  broad  sub- 

costal black  stripe,  and  a  fifth  spot  added  to  the  central  series ;  the  black  stripe  curves 

at  the  end,  so  as  to  meet  the  line  of  spots ;  the  hind  margin,  towards  the  anal  angle,  has 

a  row  of  four  whitish  spots. 

Body  and  antenna  the  same  as  in  the  two  preceding  species.  The  neuration  of  the 

hind  wine  is  different  from  that  of  the  preceding,  inasmuch  as  the  upper  radial  appears s 

as  a  branch  of  the  subcostal  after  the  cell. 

A  single  example  taken  at  Tabatinga,  on  the  frontier  of  Peru. 

Genus  Ceratinia  (Hubn.),  Doubleday. 

Doubld.  and  Hewits.  Gen.  Diurn.  Lepid.  p.  127. 

This  genus,  which  Doubleday  thought  most  convenient  to  treat  as  a  section  o
f  Ithmnia, 

forms  part  of  a  group  of  genera  or  subgenera  (comprising  Ceratinia,  Napeogene
s,  Oleria, 

Mechanics,  Sais,  Ithomia,  Hymenitis)  which  agree  in  their  palpi  being  dest
itute  of 

hairs  in  front,  in  their  terminal  joint  being  short,  very  slender,  pointed,  and  project
ing 

from  the  forehead,  and  in  the  antenna*  being  somewhat  elongate,  only  slightly  and 
 very 

gradually  thickened  towards  their  tips.  These  genera  or  subgenera,  howe
ver  (at  least, 

such  of  them  as  I  think  it  will  be  advantageous,  for  the  sake  of  clearness,  to  a
dopt),  differ 

from  each  other  greatly  in  the  neuration  of  the  hind  wings. 

Ceratinia  has  the  hind  wing  elongated  in  both  sexes.  In  the  male
,  the  lower  disco- 

cellular  forms  a  very  obtuse  angle  with  the  median,  is  angulated,  and 
 emits  a  recurrent 

nervule  near  or  close  to  the  junction  of  the  lower  radial,  the  middle 
 disco-cellular  being 
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long  and  straight,  directed  outwards,  and  the  upper  straight,  nearly  reaching  the  apex 
of  the  wing.  In  the  female,  the  lower  disco-cellular  forms  a  less  obtuse  angle  with  the 
median ;  the  recurrent  nervule  is  emitted  either  close  to  the  junction  of  the  lower  radial 
or  from  the  middle  disco-cellular ;  the  latter  is  directed  across  the  wing,  joining  the  sub- 

costal ;  the  upper  radial,  is  either  emitted  close  to  this  junction,  or  is  situated  as  a  branch 
of  the  subcostal,  after  the  cell.  The  male  fore  tibiae  and  tarsi  are  reduced  to  a  small 
knob ;  the  femur  is  not  notably  abbreviated.  The  female  fore  tarsi  have  the  j  oint s slender  and  filiform. 

This  genus  is  interesting  as  exhibiting  the  wing-neuration  in  a  vacillating  state.  Not 
only  do  the  sexes  show  an  important  difference  in  the  position  of  the  angle  and  recur- 

rent nervule  of  the  hind  wing  disco-cellulars,  but  individuals  of  the  same  species 
vary  in  the  position  of  certain  nervures.  Those  parts  of  structure  which  form  fixed 
generic  characters  in  other  groups  are  here  variable  in  the  sexes  and  in  individuals 
of  the  same  sex.  Ceratmia  is  nearly  allied  to  Mechanitis  (as  defined  in  this  me- 

moir), on  the  one  hand,  and  to  Ithomia,  through  such  species  as  I.  Iphianassa,  on the  other. 

1.  Ceratinia  Ninonia,  Hiibner. 
Ceratinia  Ninonia,  Hiibn.  Exot.  Schmett. 

Hiibner's  figures  represent  an  insect  with  rather  broad  fore  and  hind  wings,  and  with 
two  large  yellow  spots  across  the  middle  of  the  fore  wing,  besides  a  crooked  yellow  belt 
across  the  black  apical  part.  I  found  a  species  extremely  common  at  different  stations 
on  the  Amazons,  which  was  evidently  the  same  as  Ninonia,  but  very  variable  in  shape 
and  colours,  and  presenting  very  few  examples  which  agreed  exactly  with  Hiibner's  figures. 
The  species,  however,  evidently  varies  in  different  ways  in  different  localities ;  yet  the 
local  varieties  are  not  definite,  the  segregation  of  the  races  is  not  complete ;  so  that  it 
is  embarrassing  to  decide  whether  to  treat  the  form  as  one  polymorphic  species,  in- 

cluding the  variations  under  one  and  the  same  definition,  or  to  describe  separately  the 
type  and  the  local  varieties.  Besides  these  incomplete  local  modifications,  easily  trace- 

able to  the  type,  there  are,  as  often  happens  in  the  case  of  prolific,  widely  distributed, 
and  variable  species,  a  number  of  other  forms  rather  more  strongly  marked  and  better 
defined,  which  inhabit  regions  rather  more  distant  from  the  locality  of  the  type  than 
those  which  the  mere  varieties  inhabit.  These  are  admitted  on  aU  hands  to  be  distinct 
species ;  but  I  think  it  would  be  difficult  to  prove  that  these  were  not  also  varieties  of  C. 
Ninonia,  which  have  become  more  completely  segregated  from  the  parent  form.  Such  are, 
amongst  others,  C.  Thea  (Hewits.),  Rio  Negro ;  C.  Leprieurii  (Feisthamel),  Cayenne ; 
aFenestella  (Hewits.),  Venezuela;  C.  Melphis  (Hiibn.),  S.E.  Brazil;  and  C.  Fimbria (Hewits.),  New  Granada. 

The  following  are  the  chief  varieties  of  Ceratinia  Ninonia  occurring  in  the  Amazon region 

Var.  1.  C.  Barii  (Boisduval's  Coll.). 

Expanse  2"  1'"  to  2"  3'".     Hing  wings  in  both  sexes  much  narrower  than  in  the  typ 
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the  two  yellow  spots  across  the  middle  of  the  fore  wing  are  pale  and  •etatain  spa  rent ; 
the  hasal  area  of  the  hind  wing  is  also  semitransparent. 

This  variety  occurs  in  company  with  the  typical  C.  Ninonia  at  Cameta,  on  the  To- 
cantins,  in  much  greater  abundance  than  its  type.  I  met  witii  it  also  on  the  banks  of 
the  Tapajos,  but  there  without  the  true  C.  Ninonia.  It  is  found  also  at  Cayenne,  in  com- 

pany with  C.  Leprieurii,  a  form  which  I  did  not  meet  with  in  the  Amazon  region. 

Var.  2.  Expanse  2"-5"'  Much  larger  than  var.  1.  The  yellow  spots  across  the  middle 
of  the  fore  wing  are  entirely  wanting,  there  being  only  a  crooked  yellow  belt  across 
the  black  apical  part.  Both  wings  are  much  broader  than  in  var.  1;  and  the  hind 
wing  is  strongly  angulated  about  the  middle  of  outer  margin. 

This  variety  occurs  much  further  to  the  west.  It  is  found,  to  the  exclusion  of  var.  1, 
at  Obydos,  on  the  Guiana  side  of  the  Lower  Amazons,  and,  again,  on  the  Upper  Amazons, 
at  all  the  stations  I  examined,  from  the  mouth  of  the  Bio  Negro  to  Peru.  With  it  are 
found  many  individuals  agreeing  in  colours  with  var.  1,  although  not  in  shape  ;  others 
occur  intermediate  between  vars.  1  and  2. 

2.  Ceratinia  Thea,  Hewitson. 

Ithomia  Thea,  Hewits,  Exot.  Butt.  Itkomia,  fig.  11. 

I  consider  this  a  well-marked  and  fixed  local  variety  or  race  of  0.  Ninonia.  It  has 
not  been  found  hitherto  elsewhere  than  on  the  banks  of  the  Rio  Negro,  whose  climate, 
soil,  and  forests  are  different  from  those  of  the  main  Amazons. 

3.  Ceratinia  Xanthostola,  n.  sp. 

S .  Expanse  2"  5"'.  In  colours  resembling  C.  Thea ;  the  wings  very  different  in  shape. 
The  fore  wing  is  long  and  narrow,  very  much  longer  than  the  hind  wing  (as  in  fig.  4, 

Ithomia,  pi.  2.  Hewits.  Exot.  Butt.).  Opake  orange-tawny ;  costal  edge  and  a  faint  spot 
in  the  centre  of  the  cell  blackish ;  apical  third  (or  more)  black,  crossed  by  a  curved 

yellow  belt,  which  reaches  only  the  second  median  branch ;  margin  with  a  row  of  seven 

large  rounded  yellow  spots. 

Hind  wing  semioval,  the  costal  and  subcostal  nervures  rigid  and  straight,  reaching 

the  apex,  which  forms  a  sharp  angle :  above,  opake  orange- tawny,  with  a  broad,  some- 

what regular  dusky  margin,  in  which  is  a  row  of  seven  rounded  yellow  spots.  Beneath, 

the  same,  except  that  the  base  of  the  costa  is  yellow,  that  there  is  a  stripe  of  dusky  colour 

along  the  costal  nervures,  and  a  central  dusky  stripe  along  the  wing,  passing  close  behind 
the  cell. 

This  insect  has  the  appearance  of  an  aberration  or  extraordinary  variety  of  C.  Ninonia, 

in  company  with  which  and  its  varieties  it  is  found.  Many  individuals,  however, 

occurred ;  and  I  think  it  is  a  form  whose  peculiarities  are  probably  hereditary. 

4.  Ceratinia  Vallonia,  Hewitson. 

Ithomia  Vallonia,  Hewits.  Exot.  Butt.  Ithomia,  fig.  13. 

This  beautiful  species  was  very  rare  at  Para.  In  colours  it  resembles  much 

Napeogenes  Cyricmassa. 
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5.  Ceratinia  Eltjonia,  Hewitson. 

lthomia  Fluonia,  Hewits.  Exot.  Butt.  Ithomia,  fig.  26. 

In  this  species  the  hind-wing  upper  radial  nervure  in  the  female  is  always  connected 

with  the  cell  by  means  of  an  upper  disco-cellular.  It  is  a  distinct,  well-marked  form, 

closely  allied,  however,  to  C.  Ninonia,  and  appears  to  be  confined  in  its  range  to  the 

region  of  the  Upper  Amazons. 

6.  Ceratinia  Anastasia,  n.  sp. 

<J  2.  Expanse  2"  9'".  A  very  large  broad-winged  species,  having  very  much  the 

appearance  of  Mechanitis  Maeius,  Hewits.  Exot.  Butt.  Mechanitis,  fig.  9.  Dark  orange- 

tawny.  Fore  wing  broad,  rounded  at  the  apex :  above,  with  a  transverse  zigzag  belt 

after  the  end  of  the  cell,  from  the  costal  to  the  second  median  branch,  and  a  submarginal 

row  of  seven  large,  rounded  spots,  bright  yellow ;  it  has  the  following  spots  and  marks 

of  black  colour : — a  streak  along  the  base  of  the  costa,  a  large  triangular  spot  within  the 

base  and  a  double  spot  at  the  apex  of  the  cell,  two  large  spots  between  the  1st  and  2nd 

median  branches,  and  a  broad  stripe  on  the  hind  margin,  not  reaching  the  median 

nervure  or  the  hind  angle :  the  transverse  belt  and  the  submarginal  spots  are  also 

margined  with  black.     Beneath,  the  same. 

Hind  wing  nearly  oval  in  shape  :  above,  with  a  broad  stripe  crossing  the  hind  part  of 

the  cell,  the  apical  margin,  and  a  row  of  large  elongate  marginal  spots  black;  the 

marginal  spots  towards  the  apex  are  small,  the  others  blend  more  or  less  with  the  central 

stripe.     Beneath,  the  same,  except  that  there  is  a  broad  black  subcostal  stripe  and  two 
small  marginal  yellow  spots  near  the  apex. 

This  very  large  and  remarkable  species  is  found  only  on  the  Upper  Amazons,  at  Ega 

and  St.  Paulo,  where  it  flies  in  company  with  Melincea  (or  Mechanitis)  Maeius,  to  which 

it  is  assimilated  in  colour.  Both  inhabit  the  shades  of  the  lofty  and  humid  forest,  and 
are  slow  flyers. 

7.  Ceratinia  Manaos,  n.  sp. 

<r.  Expanse  2"  5'".  Besembles  much  in  shape  and  colours  C.  Bowena  (Hewitson, 

Exot.  Butt.  Ithomia,  fig.  123).  It  differs  in  the  yellow  transverse  belt  extending  over 

the  terminal  part  of  the  cell.  The  hind  wing  has  a  central  black  stripe  composed  of  five 

subquadrate  spots  passing  behind  the  cell,  and  a  marginal  row  of  six  semicircular  dull 

black  spots.  Beneath,  all  the  wings  have  a  submarginal  row  of  white  spots,  and  the 
hind  wing  has  the  usual  black  subcostal  stripe. 

This  species,  together  with  C.  Bowena,  cited  above,  have  the  appearance  of  small 

examples  of  Mechanitis  Bolymnia  ;  their  neuration,  however,  shows  that  they  belong  to 
Ceratmia.     C.  Manaos  was  taken  on  the  banks  of  the  Bio  Negro,  at  the  Barra. 
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Genus  Sais,  Doubleday  (part). 

Doubld.  and  Hewits.  Gen.  Diurn.  Lepid.  p.  131. 

•  The  type  of  Doubleday's  genus  Sais  is  the  Fapilio  Rosalia  of  Cramer,  a  species  which 
differs  in  the  structure  of  the  fore  legs  of  the  male  and  in  the  hind-wing  neuration  from 

the  allied  forms  of  Heliconidae.  Doubleday,  however,  made  the  definition  of  his  genus 

impossible,  by  placing  in  it  a  series  of  species  (S.  Cyrianassa  and  others)  which  have  no 

resemblance  to  S.  Rosalia  in  the  features  mentioned.  S.  Cyrianassa  and  its  allies  form 

a  distinct  group,  which  I  have  named  Napeogenes.     Sais  may  be  known  by  the  following 
characters. 

The  hind-wing  lower  disco-cellular  in  the  d  runs  in  a  line  with  the  median  nervure  ;  the 

middle  disco-cellular  also  runs  nearly  in  the  same  straight  direction,  but  it  is  angular,  and 

emits  a  recurrent  nervule;  the  upper  disco-cellular  is  short,  and  placed  near  the  apex  of 

the  wing.  In  the  $  the  position  of  the  lower  and  middle  disco -cellulars  is  the  same  ; 
 but 

the  upper  disco-cellular  is  wanting,  the  upper  radial  being  placed  as  a  branch  of  the 

subcostal.  The  costal  and  subcostal  nervures  amalgamate  for  nearly  the  whole  c
ourse 

of  the  costal,  as  in  the  genus  Mechanics.  The  fore  legs  of  the  6  are  quite  rudimentary 
 ; 

not  only  are  the  tibia?  and  tarsi  reduced  to  a  small  knob,  but  the  femur  also  
is  greatly 

abbreviated.  In  the  2  they  are  much  elongated,  and  the  tarsi  are  filif
orm.  The  head 

is  very  small ;  the  antennae  are  very  long  and  slender. 

In  this  genus  the  elongation  of  the  hind-wing  cell  and  the  attra
ction  of  the  radial 

neuration  within  the  domain  of  the  median,  reach  their  extreme  po
int.     T  " 

Sais  may  be  considered  to  be  the  highest  development  of  
the  Heliconide  (or  Danaine) 

type  on  the  American  continent,  in  the  sense  of  rece
ding  furthest  from  Vanatsznd  th, 

Nymphalida,  The  group  S^menUis  exhibits  prob
ably  as  great  a  deviation  from  the 

Nymphalideous  type  as  Sais,  but  in  Symenitis  
this  deviation  runs  m  a  different  and 

nearly  opposite  direction. 

In 

Sais  Rosalia,  Cramer. 

Papilio  Rosalia,  Cram.  Pap.  Exot.  t.  246,  f.  B. 

Cramer's  figure,  made  from  a  Surinam  specimen,  
represents  the  apex  of  the  fore  wing L/iamer  s  n0me,  m  surface.     I  did  not  meet  with  any 

of  the  same  orange-tawny  colour  as  the  rest  ol 
 tne  sunace.  j 

examples  coloured  in  this  manner.  The  species  v
aries  much  accordmg  to£»W*  as is 

usual  with  the  Heliconidae ;  but  the  variations  do  not  embrace  all  the  md
ividuals  in  each 

locality ;  in  other  words,  the  segregation  
of  race  is  not  complete. 

Var  1    Pale  oranee-tawny ;  apical  part  of  the  fore  wing  clear  black.
 

AlhZt^l  met  w'ith  m  the  Para  and 
 Tapajos  districts  were  conformable  to  tins 

type.     I  did  not  find  it  at  aU  on  the  Upp
er  Amazons. 

Va,  2.  Dark  orange-tawny;  apical  part  o
f  the  fore  wing  black   tod  wing  havin 

series  of  blackish  stripes  extending  from 
 the  central  macular  vitta  to  the  mammal 

S  a 

lunules 

Examples  of  this  occurred  at  Ega,  in  compa
ny  with  the  follow 

4  B VOL.  XXIII. 
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Varv  3.  Pale  orange-tawny ;  apical  part  of  the  fore  wing  dusky,  with  a  large  irregular 
fulvous  spot  in  the  centre. 

Ega. 

Var.  4.  Dark  orange-tawny ;  apical  part  of  the  fore  wing  black,  with  a  series  of  short 
narrow  isabella-coloured  stripes  accompanying  the  nervures ;  hind  wing  having  a 
series  of  blackish  stripes  extending  from  the  central  macular  vitta  to  the  marginal 
lunules. 

Ega  and  St.  Paulo.     At  St.  Paulo  this  was  the  prevailing  form  of  the  species.     These 
dark  varieties  certainly  do  not  inhabit  the  region  of  the  Lower  Amazons . 

Genus  Mechanitis  (Pab.),  Doubleday. 

Doubld.  &  Hewits.  Gen.  Diurn.  Lepid.  p.  130. 

After  a  careful  examination  of  nearly  all  the  species,  I  find  that  two  widely  distinct 

generic  types  were  comprised  by  Doubleday  under  Mechcmitis.  One  of  these  (which 

comprehends  his  section  1,  including,  however,  M.  Polymnia,  placed  in  his  section  2)  is 

closely  allied  to  Ceratinia,  Sais,  Napeogenes,  and  Ithomia,  agreeing  with  them  in  the 

shape  and  position  of  the  palpi  and  the  rudimentary  condition  of  the  fore  legs  of  the  c?  ; 

the  other  (in  which  the  fore  tibiae  and  tarsi  of  the  6  are  nearly  of  the  same  shape  as  in 

Danais,  being  only  a  little  shortened,  more  or  less,  according  to  the  species,  and  the 

terminal  joint  of  the  palpi  does  not  project  in  front  of  the  forehead)  approaches  Olyras, 

Tithorea,  and  Eutresis.  This  group  (Doubleday's  sect.  2,  in  part)  I  shall  name  Melincea ; 
the  other  (sect.  1)  will  retain  the  name  of  Mechanitis.  We  have  here  an  illustration  on 

a  smaller  scale  of  the  same  deceptive  analogy  which  has  led  to  the  junction  of  the 

Heliconinse  with  the  Heliconia-like  Danainse.  There  is,  in  truth,  a  very  wide  difference 

in  structure  between  Mechanitis  and  Melincea ;  but  the  great  similarity  in  dress  of  the 

respective  species,  in  great  part  pair  by  pair,  has  led  to  their  being  grouped  in  one  genus. 
The  distinguishing  characters  of  Mechanitis  are  the  following  : — 

Head  small;  palpi  thinly  clothed  with  scales,  terminal  joint  pointed,  projecting. 
Antennae  moderately  long,  thickened  into  a  distinct  club  at  the  apex.  Hind-wing  lower 
discocellular  nearly  in  a  line  with  the  median,  rather  short ;  middle  discocellular  at 

right  angles  with  the  lower,  angulated,  and  emitting  a  recurrent  nervule  in  the  middle 
in  both  sexes ;  upper  discocellular  in  the  tf  inclined  towards  the  base,  joining  the  sub- 

costal not  far  from  the  middle  of  its  course,  in  the  $  very  short  or  entirely  wanting, 
in  the  latter  case  the  upper  radial  being  as  a  branch  of  the  subcostal  beyond  the  cell. 
Costal  nervure  amalgamated  with  the  subcostal  for  nearly  half  the  length  of  the  wing  in 
the  $ .  Pore  legs  of  the  6  with  the  femur  short,  tibiae  and  tarsi  reduced  to  a  small 
knob ;  in  the  $  slender,  the  tarsi  filiform,  the  spines  minute. 

The  genus,  as  thus  defined,  comprises  two  groups  of  species  of  very  different  general 

appearance, — one  containing  M.  Folymnia  and  its  allies,  distinguished  by  their  large  size, 
opake  wings,  and  varied  coloration— the  other  including  M.  Phyllodoce  of  Hiibner,  and 
several  nearly  related  species,  remarkable  for  their  much  smaller  size  and  pale,  semi- 
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transparent  wings.     These  latter  may  retain  as  sectional  distinction  the  name  Olcria,  as 
proposed  by  Hiibner. 

Section  1.  Oleria,  Hiibner. 

Hiibner,  Verzeichniss  bekannter  Schmetterlinge,  p.  9. 

1.  Mechanitis  (Oleria)  theaphia,  n.  sp. 

Very  similar  in  size,  shape,  and  general  appearance  to  Mechanitis  or  Ithomia  ethica 
(Hewits.  Exot.  Butt.  Ithomia,  fig.  140). 

<*  ? .  Expanse  1"  2"'-l"  8'".     Wings  pale  sulphur-white,  semitransparent.     Fore  wing 
with  a  wide  border,  and  a  broad  oblique  band  extending  from  the  costa  across  the  end 
of  the  cell  to  the  outer  margin  near  the  hind  angle,  black ;  a  submarginal  row  of  round 
white  spots  in  the  outer  black  border,  not  reaching  the  hind  angle.     Beneath,  the  same. 

Hind  wing  with  a  black  border,  narrow  on  the  costa,  and  broad  along  the  outer 

margin,  the  latter  having  a  submarginal  row  of  rounded  white  spot  •>.     Beneath,  the  same 
Body  and  antennae  black.     Head  and  thorax  with  some  whitish  markings. 

Eound  on  the  banks  of  the  Cupari,  a  branch  of  the  Tapajos,  and  also  at  St.  Paulo,  on  t lie 

Upper  Amazons.  At  St.  Paulo  the  individuals  were  larger  and  more  vividly  coloured 

than  on  the  borders  of  the  Cupari. 

Section  2.  Mechanitis  proper. 

2.  Mechanitis  Poltmnia  (Linn.),  Cramer,  Pap.  Exot.  t.  191.  f.  E. 

This  species,  like  many  others  of  the  Heliconidae,  is  subject  to  remarkable  local 

variation.  The  varieties,  taken  in  connexion  with  their  geographical  distribution, 

are  a  most  interesting  study.  The  species  ;s  extremely  abundant  wherever  it  is  found, 

and  the  different  varieties  are  copiously  represented  in  collections.  It  is  slow  in 

flight,  and  inhabits  thinned  parts  of  the  forest,  or  neglected  and  shady  plantations  near 

settlements.  The  caterpillar  (figured  in  Sepp,  Papill.  de  Surinam,  pi.  2.)  has  a  smooth 

integument.  The  head  is  round,  and  the  body  has  a  row  of  small  pointed  tubercles  on 

each  side.  It  is  grey,  with  black  spots,  and  ringed  with  yellow.  It  feeds  on  Solarium 

aciileatissimnm,  and  is  gregarious.     The  chrysalis  is  smooth. 

The  typical  form  of  the  perfect  insect,  as  figured  by  Cramer,  prevail*  at  Par&  and 

throughout  the  Lower  Amazon  region.  All  the  examples  collected  at  the  different 

stations  in  those  parts  resemble  each  other  pretty  closely  in  colours  and  markings.  At 

Ega,  on  the  Upper  Amazons,  the  species  is  very  unstable ;  very  few  individuals  were 

found  conformable  to  the  Cramerian  type :  it  there  varies,  not  only  in  general  colour 

and  pattern,  but  also  very  considerably  in  the  shape  of  the  wings,  especially  in  the  m
ale 

sex.  One  variety  seems,  however,  to  predominate,  to  which  I  give  the  name  
of  M. 

Egaensis  :  I  frequently  found  pairs  of  it  m  copula,  and  never  observed  it 
 to  mate  with 

other  varieties,  from  which  I  was  inclined  to  conclude  that  the  individuals 
 preferred  to 

pair  with  their  exact  counterparts,  and  therefore  that  the  variety  was 
 in  process  of 

segregation  from  the  type.  All  the  intermediate  forms  between  the  typ
ical  M.  Folymnm 

and  M.  Egaensis  occurred  at  Ega,  but  in  fewer  numbers.     At  St.  
Paulo,  260  miles y  4b2 
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further  to  the  west,  the  species  was  again  extremely  variable,  but  the  varieties  were 

quite  different  from  those  of  Ega  :  individuals  coming  very  the  near  type  occurred,  but 

not  one  was  fonnd  quite  conformable.  M.  Egaensis  was  quite  absent ;  but,  on  the  other 

hand,  a  new  variety  abounded  at  St.  Paulo,  of  which  there  was  certainly  no  trace  at 

Ega ;  this  has  been  figured  and  described  as  a  distinct  species,  viz.  M.  Mazceus  (Hewits. 

Exot.  Butt.  Mechanitis,  fig.  8).  Two  other  remarkable  varieties  also  occurred — one  near 

M.  Menophilus  (Hewits.  1.  c.  Mechanitis,  figs.  2,  3),  and  the  other  with  a  structural 

modification  in  the  shape  of  the  wings,  described  below  as  M.  Olivencia. 

The  way  in  which  I  found  this  species  to  vary,  as  just  described,  impressed  me  greatly, 

and  helped  much,  in  conjunction  with  other  facts  of  a  similar  tendency,  not  only  to 

destroy  my  belief  in  the  constancy  of  species,  but  to  teach  how  new  ones  may  have 

originated.  The  complete  set  of  connecting  forms  found  showed  that  I  had  here  to  deal 

with  one  species  only,  disseminated  over  a  large  area,  and  modified  in  certain  districts 

under  peculiar  conditions  there  obtaining.  The  varieties  were  of  such  a  nature  as  to 

form  and  colours,  that  it  was  inconceivable  they  could  have  been  hybrids  produced  by 

the  intercrossing  of  two  or  more  originally  distinct  species.  The  amount  of  local 
modification  exhibited  was  not  in  accordance  with .  obvious  differences  in  the  local 

conditions ;  for  the  species  was  totally  changed  from  Ega  to  St.  Paulo,  260  miles  apart 

and  very  similar  in  soil,  climate,  &c,  whilst  very  constant  on  the  Lower  Amazons,  in 

districts  600  miles  apart  and  very  different  in  physical  conditions.  Since  returning 

to  England,  I  have  learned  that  M.  Tolymnia  again  varies  on  the  eastern  slopes  of  the 

Andes,  whilst  a  cluster  of  remarkable  varieties  or  local  forms  (some  of  which  have  been 

described  as  species)  are  found  in  the  Andean  valleys.  Some  of  these  (M.  Macrinus, 

M.  Menophilus,  &c.)  are  very  clearly  varieties  of  M.  Polymnia,  like  the  forms  found  at 

Ega  and  St.  Paulo ;  but  others  ( M.  Mothone,  M.  Menapis)  are  more  sharply  defined,  and 

have  the  appearance  of  true  species.  Now  I  think  the  conclusion  is  unavoidable,  that 

these  apparently  distinct  species  are  modifications,  as  well  as  the  undoubted  varieties  are ; 

tor  we  have  the  species  in  all  stages  of  modification — simple  variation,  local  variety 

scarcely  distinguishable  from  a  mere  variation,  complete  local  variety,  and  well-marked 
race  or  species.  The  forms  of  M,  Polymnia  found  in  South  Brazil  confirm  this  view. 

At  Bio  Janeiro  the  well-marked  race  or  species  M.  Jjysimnia  alone  is  found ;  at  Bahia 
(travelling  towards  the  home  of  the  type,  M.  Polymnia),  M.  Jjysimnia  in  company  with 

M.  Nescea,  a  form  exactly  intermediate  between  Jf.  Polymnia  and  M.  Lysimnia;  at 

Pernambuco  (further  northward)  M.  Nescea  alone  occurs ;  at  Para  this  form  is  seen  no 

more,  and  M.  Polymnia  in  its  typical  dress  monopolizes  the  field. 
These  facts  seem  to  teach  that,  in  this  and  similar  cases,  a  new  species  originates  in  a 

local  variety,  formed  in  a  certain  area,  where  the  conditions  are  more  favourable  to  it 

than  to  the  typical  form,  and  that  a  large  number  of  such  are  simultaneously  in  process 
of  formation  from  one  variable  and  widely  distributed  species.  The  new  species  cannot 
be  proved  to  be  established  as  such,  unless  it  be  found  in  company  with  a  sister  form 
which  has  had  a  similar  origin,  and  maintaining  itself  perfectly  distinct  from  it.  Cases 
of  two  extreme  varieties  of  a  species  being  thus  brought  into  contact  by  redistribution 
or  migration,  and  not  amalgamating,  will  be  found  to  be  numerous  when  the  subject  is 
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inquired  into*.  I  found  no  clear  instance  on  the  banks  of  the  Amazons  of  two  forms 
of  M.  Polymnia  having  this  relationship;  but,  to  judge  from  the  collections  received,  it 
exists  between  M.  Lysimnia  and  M.  Nescea,  in  the  middle  parts  of  the  Brazilian  coast- 
country,  at  Bahia. 

Local  var.  Mechanitis  Egaensis  (PI.  LVI.  fig.  7  a). 

Expanse,  6  2"  2"'*-2"  7'",  2  2"  4/"-3".  tf .  Fore  wing  similar  in  ̂ hape  to  that  of  M. 
Polymnia  :  above,  dark  orange-tawny  or  reddish  brown  ;  the  basal  part  of  the  costa  and 
a  broad  stripe  along  the  hind  margin,  extending  three-fourths  the  length  of  the  wing,  and 
touching  the  edge,  black  ;  there  are,  besides,  six  black  spots,  namely,  a  large  quadrate  one 
about  the  middle  of  the  cell,  a  faintly  marked  one  near  the  base,  two  (sometimes  united) 
over  the  end  of  the  cell,  and  two  between  the  1st  and  2nd  median  branches.  Across  the 

wing,  a  little  beyond  the  middle,  is  a  very  irregular  bright-yellow  belt,  which  begins  on 
the  costa  and  terminates  about  the  middle  of  the  outer  margin:  this  band  generally 

includes  a  quadrate  spot  lying  within  the  end  of  the  cell;  its  outer  margin  is  deeply 
bisinuated,  and  broadly  edged  with  black:  in  the  middle  of  the  brownish  apical  part  of 

the  wing,  near  the  costa,  is  a  large  ill-defined  yellowish  spot.  Beneath,  the  same,  except 

that  there  is  on  the  outer  margin,  near  the  apex,  a  scries  of  five  whitish  spots,  in  some 

examples  reduced  in  size  and  number,  in  others  altogether  wanting. 

Kind  wing  short  and  quadrangular,  the  angularity  most  pronounced  in  small  examples : 
above,  same  colour  as  the  fore  wing;  there  is  a  broad,  black,  zigzag  stripe  along  the  disk, 

found 

behind  the  cell,  and  generally  a  series  of  marginal  lunules  of  the  same  colour.  The 

marginal  lunules  are  wanting  in  some  examples ;  in  others  they  are  large,  and  blended 

partly  with  the  black  discal  stripe.     Beneath,  the  same,  the  margin  spotless ;  there  is  a 

yellow  spot  at  the  base  of  the  costa. 

? .  Similar  to  the  <$  in  colours :  the  hind  wing  is  not  angular,  but  elliptical  in  shape, 

and  has  generally  a  trace  of  the  marginal  white  spots  on  the  under  surface.  Individuals 

occur  much  darker  in  colour,  with  the  black  marks  spreading  partly  over  the  surface. 

Extremely  abundant  all  the  year  round  at  Ega,  in  thinned  parts  of  the  forest ;  but 

in  no  other  part  of  the  Amazon  region.     It  occurred  in  company  with  the  typical  M. 

Polymnia  and  numerous  individuals  exhibiting  all  the   gradations  between  the  two 

extreme  forms.     I  add  descriptions  of  some  of  these  intermediate  varieties. 

*  I  have  given  a  case  ill  the  first  paper  published  of  thi-  series,  "On  the  Insect  Fauna  of  the  Amazon  Valley,"
  in 

•  Transactions  of  the  Entomological  Society  of  London,'  n.  s.  vol.  v.  p.  3:.  i,  Papilio  Vertumnns  and  P.  Hierocles.  I
t 

seems  to  me  that,  as  only  those  local  varieties  become  species  which  maintain  themselves  distinct  when  brought  bj
 

redistribution  in  contact  with  their  sister-forms,  natural  selection  comes  here  into  play.  It  is  an  advantage  to  a 

form  to  have  a  sphere  of  life  different  from  its  allies  :  when  two  sister  forms  keep  themselves  distinct  in  a  locality, 
 it 

is  a  sign  they  have  acquired  sufficient  difference  to  fill  two  separate  spheres  ;  if  they  paired  together,  they  would  soo
n 

become  one  again.     Nature  may  be  said  to  place  a  premium  on  diversity  ;  for  she  thus  destroys  the  incompletely
  formed 

race,  and  preserves  the  completely  formed  one. 

The  case  of  Mechanitis  Polymnia  differs  from  that  of  Leptalis  Theonoe,  in  exhibiting  the  production,  generally,
  of 

only  one  local  form  in  a  district,  instead  of  many.  As  far  as  my  observations  go,  this  seems  to  have  been  the 
 most 

frequent  course  in  nature.  More  than  one  new  race  would  with  difficulty  be  formed  in  a  limited
  area,  where  the 

individuals  live  in  close  neighbourhood,  except  in  such  cases  as  our  Leptalis,  where  rigid  destruc
tion  of  intermediate 

forms  is  going  on,  thus  restricting  the  choice  of  mates  to  the  surviving  forms,  or  in  such  genera 
 as  Mom*  where 

there  is  no  doubt  the  insects  carefully  select  their  exact  counterparts  in  pairing. 



532  MR.  H.  W.  BATES  ON  THE  LEP1DOPTERA 

Var.  1.  Same  as  M.  Polymnia,  Cram.,  except  that  the  ground-colour  is  of  a  dark  orange- 
brown,  nearly  as  in  M.  Egaensis. 

This  variety  was  numerously  represented,  and  in  both  the  sexes. 

Var.  2.  Between  var.  1  and  M.  Egaensis, 

The  wings  are  dark  isabella-colour,  or  orange-brown  ;  the  black  stripe  along  the  hind 

margin  of  the  fore  wing  touches  the  edge  for  great  part  of  its  length ;  and  there  is  a  large 

irregular  yellow  spot,  bordered  with  tawny,  in  the  centre  of  the  black  apical  part.     Hind 
wing  of  the  <s  more  angular  than  in  M.  JPolymnia,  the  apex  being  as  if  truncated. 

Many  examples  of  this  variety  occurred  at  Ega.  Few  were  exactly  alike ;  some  approach 
M.  Egaensis,  and  others  the  var.  1  above  described. 

Local  var.  Mechanitis  Mazceus,  Hewits.  Exot.  Butt.  Mechanitis,  fig.  8. 

This  form  prevailed  at  St.  Paulo,  260  miles  to  the  west  of  Ega,  in  the  same  way  as  M. 
Egaensis  did  in  its  locality.  There  is  a  wide  contrast  in  colour  between  the  two  varieties, 

and  at  a  first  glance  they  would  be  pronounced  distinct  species.  Examples  occurred  at 
St.  Paulo,  however,  which  connected  M.  Mazceus  with  M.  Polymnia  type.  The  other 
varieties  found  at  the  same  locality  are  so  numerous  that  they  cannot  conveniently  be 
described  in  detail :  some  are  intermediate  between  Mazceus  and  the  var.  2  of  M.  Egaensis ; 
others  are  remarkable  for  their  rich  colouring  of  black,  yellow,  and  orange-brown,  the  black 
spots  at  the  end  of  the  fore- wing  cell  forming  a  belt,  which,  divides  the  yellow  part  into 
two  sinuous  belts.  One  (found  paired  with  Mazceus)  resembles  M.  Menophihis  (Hewits. 
Exot.  Butt.  Mechanitis,  fig.  3).  All  of  these  varieties,  however,  have  the  marginal  row 
of  white  spots  beneath  ;  and  none  agree  with  the  M.  Egaensis.  The  following  merits  a 
separate  name  and  description,  on  account  of  the  modified  shape  of  its  wings. 

Local  var.  Mechanitis  Olivencia. 

2 .  Expanse  2"  10'".  Similar  in  colours  to  M.  Mazceus.  Fore  wing  much  shorter,  the 
apex  being  obtuse  and  the  outer  margin  less  oblique,  so  that  the  end  of  the  cell  is  brought 
much  nearer  to  the  apex,  reducing  the  extent  of  the  dark-coloured  part  near  the  apex : 
orange-tawny ;  the  costal  margin  near  the  base  and  a  broad  stripe  along  fths  of  the 
posterior  margin,  touching  the  edge,  black.  There  is  a  triangular  spot  in  the  basal  part 
of  the  cell,  a  large  quadrate  one  in  the  middle,  and  a  large  twin  spot  across  the  end  of 
the  cell,  also  black ;  beyond  the  twin  spot  there  is  a  short  undulated  belt  of  a  rather  paler 
tawny  than  the  ground-colour,  which  is  yellow  near  the  costa,  and  bordered  exteriorly 
with  black,  the  apical  part  of  the  wing  beyond  this  belt  being  orange-tawny  like  the 
ground-colour :  there  is  a  black  spot  in  the  angle  between  the  1st  and  2nd  median 
branches,  and  a  twin  spot  posterior  to  it,  nearer  the  outer  edge,  of  the  same  colour. 
Beneath,  the  same,  except  that  there  are  three  white  marginal  spots  near  the  apex. 

wing  :  above,  the  same  as  in  M.  Mazceus ;  beneath,  the  same  as  above,  except  that 
the  margin  is  destitute  of  white  spots,  or  has  only  a  slight  indication  of  them.  Body  and 
antennae  the  same  as  in  M.  Folymnia  and  all  the  varieties  of  it  here  described. 

Found  in  company  with  the  M.  Mazams  at  St.  Paulo.     It  is  a  variety  of  M.  Folymnia, 
which  varies  in  an  important  part  of  structure. 
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Genus  Napeogenes,  nov.  gen. 

Head  small;  palpi  thinly  clothed  with  scales,  not  hairy,  the  terminal  joint  slender  and 
projecting  in  front  of  the  forehead.    Antenna}  moderately  short,  and  distinctly  thickened 
towards  the  apex,   fore-wing  median  nervure    emitting   its    first    branch  at  a  short 
distance  from  the  root  of  the  wing,  hind-wing  lower  and  middle  disco-cellulars  running 
at  an  obtuse  angle  with  the  median  nervure ;  both  of  the  same  length,  directed  obliquely 
towards  the  costa  near  the  apex  (a  little  less  oblique  in  the  $  than  in  the   <?),  straight 
or  very  slightly  bent,  and  without  recurrent  nervules :  upper  disco-cellular  in  the   d 
rather  long,  joining  the  subcostal  near  its  termination;   in  the  2  short,  joining  the 
subcostal  far  from  its  termination.    The  costal  and  subcostal  nervures  of  the  hind  wing, 
in  both  sexes,  are  free  and  wide  apart.    Fore  tibiae  and  tarsi  in  the  6  aborted ;  femur 
not  abbreviated :  fore  tarsi  in  the  ?  slender  filiform. 

The  species  of  this  genus,  such  as  were  then  known,  were  included  by  Doublcday 
under  his  genus  Sais ;  they  are,  however,  perfectly  distinct  from  Sais  both  in  the  wing- 
neuration  and  in  the  structure  of  the  fore  legs  of  the  6 .  Most  of  the  species  mimic 
corresponding  species  of  the  allied  genus  Ithomia,  in  the  same  way  as  the  Leptalides  do. 

In  every  locality  where  Ithomia  are  found  in  abundance,  species  of  Napeogenes  are 

almost  sure  to  be  found  also,  mimicking  one  or  more  of  them, — the  Ithomice  being 

always  abundant,  whilst  their  imitators  are  very  generally  scarce  in  individuals.  The 

resemblance  between  species  of  the  two  groups  is  so  great  that  it  is  difficult  to  imagine 

it  not  to  be  one  of  real  affinity ;  the  neuration  of  the  wings,  however  (a  constant  and 

important  character),  is  a  sure  guide  in  distinguishing  them.  They  are  always  represented 

with  this  feature  carefully  marked  in  the  beautiful  figures  given  by  Mr.  Hewitson  in  his 

1  Exotic  Butterflies. ' 

* 

Collar  and  wing-lappets  orange ;  antennal  club  less  abruptly  thickened 

1.  Napeogenes  Ctrianassa,  Doubleday. 

Sais  Cyrianassa,  Doubld.  and  Hewits.  Gen.  Diurn.  Lep.  pi.  18.  f.  1. 

Ithomia  Cyrianassa,  Hewits.  Exot.  Butt  Ithomia,  fig.  65. 

Occurs  at  Para,  in  humid  parts  of  the  forest,  abundantly.  It  is  distributed  over  a  wide 

area  in  the  Amazon  valley,  but  in  each  locality  it  suffers  modification.  The  amount  of 

this  modification  is  not  in  proportion  to  geographical  distance.  Thus,  at  Ponte  Boa,  1500 

miles  to  the  west  of  Para,  it  scarcely  differs  from  the  Para  type,  having  only  the  discal 

area  of  the  hind  wings  less  transparent ;  but  on  the  banks  of  the  Cupari,  only  500 

miles  west  of  Para  (all  these  places  are  in  the  same  latitude),  it  exists  only  under  the 

form  of  a  w^ell-marked  and  constant  local  variety  or  race  (our  N.  Adelphe) ;  a  short 

distance  (150  miles)  to  the  west  of  Fonte  Boa,  it  occurs  again  as  a  distinct  local  variety 
(our  N.  Tunantina). 

The  species  much  resembles,  when  on  the  wing,  Ceratinia  Ninonia,  var.  Barii.     It  is  a 

slow  flier,  and,  although  abundant  in  individuals,  is  confined  to  limited  areas  in  the 
districts  where  it  is  found. 
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2.  Napeogenes  Tttnantina. 

2 .  Size,  shape,  and  general  colour  of  N.  Cyrianassa.  Apical  yellow  spot  of  the  fore 

wing  oval  in  shape,  rounded  on  its  inner  edge,  sinuated  in  the  middle,  leaving  the  dusky 

crossbelt  of  undiminished  thickness  to  the  outer  margin.  Disk  of  the  hind  wing  semi- 

opake,  fulvous.     The  rest  as  in  N.  Cyrianassa. 

Found  in  the  forest  at  Tunantins,  north  shore  of  the  Upper  Amazons.  All  the 

individuals  seen  were  conformable  to  the  above  description. 

3.  Napeogenes  Adelphe. 

6  2.  Size,  shape,  and  general  colour  of  N.  Cyrianassa.  The  wings  are  throughout 

more  opake.  The  apical  yellow  spot  of  the  fore  wing  is  oblong,  of  nearly  uniform  width ; 

its  inner  margin  has  two  slight  sinuations :  the  black  transverse  belt  between  it  and  the 

disk  commences  at  the  subcostal  nervure,  and  is  gradually  attenuated  to  its  termination 

on  the  outer  margin. 

This  constant  local  form  differs  from  N.  Cyrianassa  more  than  N.  Tunantina  does. 

It  is  peculiar  to  the  forests  of  the  Cupari,  a  branch  river  of  the  Tapajos.  All  the 

individuals  found  were  constant  to  their  type. 

4.  Napeogenes  Inachia,  Hewitson. 

67) 

This  species  closely  resembles  N.  Cyrianassa  in  form  and  colours.  The  basal  part  of 

the  fore  wing,  however,  has  a  rather  larger  extent  of  yellowish  hyaline ;  the  subapical 

spot  is  regularly  oblong  oval,  and  the  black  crossbelt  is  gradually  narrowed,  its  edges 

being  straight,  from  the  costa  to  the  outer  margin.  The  antennas  are  entirely  black. 

The  hind  wing  beneath  wants  the  basal  costal  yellow  spot  which  is  so  constant  in 

N.  Cyrianassa  and  its  local  varieties. 

Found  in  company  with  N.  Cyrianassa  at  Para.  Although  the  two  species  are  so 

closely  allied  and  fly  together,  they  appear  to  maintain  themselves  perfectly  distinct. 

Nothing  resembling  a  hybrid  example  or  connecting  form  ever  occurred.  I  strongly 

suspect  that  we  have  here  a  case  of  mimetic  adaptation ;  because  most  of  the  numerous 

local  varieties  of  N.  Inachia  are  modified  to  represent  species  of  Ithomia  occurring  in  the 
same  localities. 

5.  Napeogenes  Pyrois. 

<S  2 .  Size,  shape,  and  colour  of  antennae  of  N.  Inachia.  The  subapical  yellow  spot  of 

the  fore  wing,  and  its  accompanying  black  crossbelt,  as  well  as  the  broad  fulvous  border 

of  the  hind  wing,  are  also  precisely  the  same.  The  ground-colour  of  the  wings,  however, 

is  quite  different.  The  basal  area  of  the  fore  wing  and  the  discal  portion  of  the  hind 

wing  (with  their  nervures)  are  straw-coloured  and  semitransparent.    The  submarginal 

* Hewitson  as  a  variety 
without 

variety  of  Inachia.     It  occurs  abundantly  at  Bahia,  where  it  seems  to  mimic 
should  have  a  distinctive  name  for  the  sake  of  clearness  ;   I  propose  that  of  2V, 

It 
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row  of  white  spots  on  the  fore  wing  is  partly  obsolete.    Beneath,  it  wants  (like  N.  Inachia) 
the  yellow  spot  of  the  hind  wing  at  the  base  of  the  costa. 

Fonnd,  in  company  with  N.  Adelphe,  on  the  banks  of  the  Cupari.  It  is  evidently  a  1-  ical 

modification  of  N.  Inachia,  although  having  a  strikingly  different  app«  i ranee  through 

the  change  in  its  coloration.  It  is  remarkable  that  the  Cupari  form  of  N.  Ci/rianassa 

(N.  Adelphe)  should  have  changed  so  little,  whilst  N.  Pyrois,  the  Cupari  form  of  Inachia, 
is  so  considerably  modified  from  its  type. 

6.  Napeogenes  Pharo,  Felder. 

Ithomia  Pharo,  Feld.  Wien.  Entomologische  Monatsschr.  1862,  p.  76. 

Ithomia  Inachia,  var.,  Hewitson,  Exot.  Butt.  Ithomia,  figs.  143,  lit. 

Tabatinga,  near  the  frontier  of  Peru,  Upper  Amazons.     I  believe,  with  Mr.  Hewitson, 

that  it  is  a  variety  of  N.  Inachia,  but  is  a  well-marked  one,  the  product  of  a  distinct  area 

and  constant  in  its  differential  characters;  it  merits,  therefore,  a  separate  name  and 

mention.     I  did  not  meet  with  it  in  any  other  part  of  the  Amazon  region,  except  the 

locality  mentioned  above.  Dr.  Pelder  has  received  it  from  the  Upper  Bio  Negro.  It  is 

similar  in  colours  to  the  N.  sulphurina  (the  race  of  N.  Inachia  peculiar  to  S.  I  Brazil), 

but  differs  from  it  in  the  broader  black  borders  and  the  much  paler  colour  with  semi- 

transparency  of  the  discal  areas  of  the  wings. 

7.  Napeogenes  Ercilla,  Hewitson. 

Ithomia  Ercilla,  Hewits.  Exot.  Butt.  Ithomia,  fig.  128. 

'  Found  only  at  Fonte  Boa,  on  the  Upper  Amazons.  It  mimics  very  cur
iously  in  colours 

and  markings  a  group  of  Ithomia!  which  are  peculiar  to  the  sam
e  part  of  the  country, 

viz.,  I.  JEUa,  I.  minima,  I.  Pnscilla,  and  /.  Gnnilla.  It  ag
rees  so  nearly  in  all  essential 

characters  with  XT.  Inachia,  notwithstanding  the  totally  
different  coloration,  that  I  thmk 

there  can  be  no  doubt  it  is  another  local  form  of  that  species
.  In  support  of  this  Mew,  I 

would  adduce  that  it  is  the  only  form  of  the  JV.  J««c/»«-g
roup  found  in  the  locality,  where 

or  other  might  be  expected  to  occur,  from  being 
 found  always  in  company 

with  Ithomia  where  these  latter  exist  abundantly.  I
  found  it  flying  amongst  a  crowd 

of  the  above-named  species,  within  a  limited  are
a  in  the  interior  of  the  forest ;  it  was 

much  rarer  than  the  Ithomia,  and  quite  undistin
guisbablc  from  them  on  the  wing. 

some  one 

8.  Napeogenes  Ithra,  Hewitson. 

74 

Agrees  with  Inachia  in  the  colour  of  the  body  an
d  antenna,  but  differs  from  it  totally 

in  the  colours  of  the  wings.     It  has  a  remarkabl
e  and  evidently  mimetic  resemblance  to 

Ithomia  Cymo.     Both  are  peculiar  to  the  neighb
ourhood  of  Para-the  Ithonna  bemg  very 

abundant,  whilst  N.  Ithra  is  an  extremely  rare  
species. 

9.  Napeogenes  Corena,  Hewitson. 

Ithomia  Corena,  Hewits.  Exot.  Butt.  Ithomia,  fig.  142. 

Found  only  at  St.  Paulo.    Agrees  with  Inachia  in  the 
 colour  of  the  body  and  antenna, 

but  is  totally  different  in  the  coloration  of  the  wings  f
rom  that  and  all  the  allied  species 

VOL.  XXIII. 
4 
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or  varieties.     It  wears,  in  fact,  the  peculiar  livery  of  a  species  of  Ithomia  characteristic 

of  the  locality  in  which  it  is  found,  in  this  respect  being  like  the  two  preceding  species. 

**   Collar  and  wing-lappets  black  ;  antenna!  club  more  abruptly  thickened. 

10.  Napeogenes  pheranthes,  n.  sp. » 

<*  £  .  Expanse  2".  Wings  narrow ;  shape  and  position  of  the  hlack  parts  same  as  in 
N.  Inachia,  except  that  the  horders  are  wider.  Fore  wing :  above,  with  the  basal  and 

apical  hyaline  areas  faintly  margined  with  purple,  stained  in  the  middle  with  light  yellow, 

the  black  posterior  border  reaching  and  slightly  passing  the  median  nervure  and  its  first 

branch;  outer  margin  spotless.  Beneath,  same  as  above,  except  that  the  marks  which 

are  black  above  are  of  a  fulvous  colour,  and  the  apical  margin  has  three  white  spots. 

Hind  icing  :  above,  with  the  discal  hyaline  area  faintly  margined  with  purple,  yellow 

in  the  middle ;  the  hind  border  wide  and  orange-coloured,  margined  with  black,  as  in  N. 

Inachia.  Beneath,  the  same,  except  that  the  costa  has  a  long  fulvous  stripe,  and  the 
outer  margin  a  series  of  five  white  spots. 

Body  black :  collar  and  wing-lappets  spotted  with  white ;  a  central  line  on  the  meso- 
thorax  also  white.    Antennae  black :  club  yellow. 

Taken  at  Eonte  Boa.     Bare. 

11.  Napeogenes  crocodes,  n.  sp. 

d .  Expanse  2".  Colours  above  and  beneath  almost  precisely  as  in  Napeogenes  Bharo, 
Hewits.  (Exot.  Butt.  Ithomia,  figs.  143,  144).  The  hyaline  areas  are  rather  paler  straw- 
colour,  the  wings  much  narrower.    Antennae  black ;  club  yellow. 

Body  black ;  collar  and  wing-lappets  spotted  with  white ;  a  central  line  on  the  meso- 
thorax  also  white. 

Taken  at  Tabatinga,  in  company  with  N.  Bharo.     It  is  evidently  a  local  modification 
of  2i.  pheranthes,  modified  in  colours  to  mimic  JV.  Bharo. 

12.  Napeogenes  Duessa,  Hewitson. 

Ithomia  Duessa,  Hewits.  Exot.  Butt.  Ithomia,  fig.  137. 

I  did  not  meet  with  this  species  myself.     It  was  taken  by  M.  de  Gand  at  ]STauta,  on  the 
Upper  Amazons. 

It  will  be  useful  to  enumerate  the  rest  of  the  described  species  which  I  consider  to 
belong  to  this  genus  :  I  include  a  description  of  a  new  one  in  the  list. 

1.  N.  Tolosa,  Hewits.  Exot.  Butt.  Ithomia,  fig.  72. 
Mexico. 

2.  N.  Larina,  Ibid.  Ithomia,  fig.  90. 
New  Granada. 

This  is  the  mimetic  analogue  of  Ithomia  Celemia,  Hewits.  (1.  c.  Ithomia,  fig.  22),  found 
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in  the  same  country.    Mr.  Hewitson,  in  the  text,  has  called  attention  to  the  close 

resemblance,  stating  that  he  had  been  inclined  to  refer  them  to  the  same  species. 

3.  N.  Apltlia,  Hewits.  1.  c.  Ithomia,  fig.  127. 

New  Granada.  This  species,  different  in  style  of  coloration  from  any  ITcliconide  found 

in  the  Amazon  region,  affords  another  instance  of  the  strange  adaptive  resemblances 

existing  in  this  genus.  It  mimics  a  small  group  of  Geratinie  which  are  also  peculiar  to 

New  Granada,  namely,  C.  (or  Melincea  ?)  Villula  (Hewits.  Exot.  Butt.  ItJiomia,  fig.  126) 

and  C.  Cceno  (ib.  fig.  84). 

4.  N.  Xanthone,  n.  sp. 

<? .  Expanse  2".  Belongs  to  our  first  section,  and  is  probably  another  local  form  of 

iV.  Inachia.  Wings  elongate-narrow.  Fore  wing :  above,  with  the  black  borders  and 

crossbelt  arranged  as  in  N.  Inachia,  except  that  the  crossbelt  is  much  more  obi i. pie,  com- 

mencing nearer  the  base  of  the  wing ;  basal  area  opake  bright  fulvous ;  the  crossbelt  very 

broad  on  the  costa,  then  narrower,  but  continuing  of  equal  breadth  from  the  cell  to  the 

outer  margin;  subapical  spot  oblong-oval,  bright  clear  yellow ;  outer  margin  spotless. 

Beneath,  the  same,  except  that  there  is  a  submarginal  row  of  seven  wliite  spots. 

Hind  wing  :  above,  with  outer  margin  from  before  the  end  of  the  costa  to  the  anal  angle 

broadly  black,  enclosing  an  orange-coloured  stripe;  discal  area  bright  clear  yellow. 

Beneath,  the  same,  except  that  the  basal  part  of  the  costa  is  yellow,  and  that  there  is 
 a 

black  stripe  along  the  subcostal  nervure,  and  a  submarginal  row  of  six  white  s
pots. 

Body  dark  grey ;  collar  and  wing-lappets  orange-coloured.    Ante
nnas  black. 

Bahia  and  S.  E.  Brazil.  It  somewhat  resembles  in  its  general  colou
rs  Mechanic 

Nescea,  a  prolific  species  peculiar  also  to  the  same  part  of  Brazil. 

5.  N.  STTLPHUEINA,  nob.  Ithomia  Inachia,  var.,  Hewits.  Exot.  Butt.  Itho
mia,  fig.  67. 

Bahia. 

Genus  Ithomia,  Boubleday. 

Doubld.  and  Hewits.  Gen.  Diurn.  Lep.  p.  122. 

median  nervure,  and I  propose  to  limit  this  genus  to  those  speeie
s  in  which  the  hind-wing  disco-cellular 

nervule  is  placed  so  as  to  form  a  right  or  acute  an
gle  with  the      -•  -~  -  -    - 

directed  across  the  wing  (instead  of  towards  the  ape
x)  in  both  sexes.  The  head  and  palm 

are  constructed  precisely  as  in  Ceratinia,  Sais,  M
echanilis,  and  Xapeogenes.  The  antenn* 

are  long,  and  th  ickened  towards  the  tips ;  someti
mes  they  are  excessively  elongated  and 

filiform!  Even  when  thus  limited,  the  genus  co
ntains  a  considerable  diversity  of  forms, 

constituting  groups  which  perhaps  hare  an  e
qual  right  with  0erut.ua  and  Mpeogenes  to 

be  called  genera.    The  chief  groups  are  t
he  three  following : 

1.  Ithomia  proper 

The  hind-wing  lower  radial  is  visible  on  the
  disk,  and  terminates  on  the  fond  margin, 

the  median  branches  not  being  widely  separated.
    There  is  a  long  middle  <^War 

nervule  which  is  directed  obliquely  outwards.
    The  arrangement  of  the  upper  radial  and 4c2 
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upper  disco-cellular  is  very  variable,  there  being  a  gradation  from  those  species  which  stand 

nearest  to  Ceratinia,  which  have  an  upper  disco -cellular  in  both  sexes,  to  those  approach- 

ing Hymenitis,  in  which  this  nervule  disappears,  the  upper  radial  being  then  as  a  branch 

of  the  subcostal  (in  the  2)  or  totally  wanting  (in  the  <$). 

2.  Hymenitis,  part  (Doubleday). 

In  this  series  of  species  the  lower  radial  and  upper  disco-cellular  exist  in  the  <?, 

although  the  lower  radial  is  more  or  less  aborted,  whilst  in  the  $  the  upper  radial  becomes 

joined  as  a  branch  to  the  subcostal,  its  corresponding  (the  upper)  disco-cellular  being 
wanting.  The  lower  radial  is  removed  nearer  the  costa,  terminating  at  the  apex  of  the 

wing,  the  median  branches  being  rather  widely  spread. 

3.  Hymenitis, 

The  hind-wing  lower  disco- cellular,  in  the  extreme  forms  of  the  group,  anastomoses 
immediately  with  the  subcostal  in  both  sexes ;  consequently  both  middle  and  upper  disco- 
cellulars  are  entirely  absent,  the  lower  and  upper  radials  being  as  branch  and  sub-branch 
of  the  subcostal.  The  median  branches  are  very  widely  spread,  and  the  wing-cell  is 

thrown  close  to  the  fore  margin  of  the  wing.  In  the  less  extreme  species,  both  disco- 
cellulars  exist  in  the  6 ;  but  they  are  very  short,  and  the  lower  radial  is  always  placed 
nearer  the  subcostal  than  in  group  2. 

The  explanation  of  this  diversity  in  the  system  of  neuration  of  the  hind  wing  in  the 
genus  Ithomia  seems  to  be  this  :— The  species  exhibit  from  one  end  of  the  scale  to  the 
other  the  gradual  determination  of  the  nervures  towards  the  costa.  In  Napeogenes,  in 
Ceratinia,  in  Mechanitis,  and  still  further  in  Sais,  we  have  seen  the  radials  brought 

within  the  domain  of  the  median  nervure ;  in  Ithomia  they  show  the  opposite  tendency, 
namely,  to  connect  themselves  with  the  subcostal  system  of  nervures — a  tendency  which 
progresses  through  our  sections  1  (Ithomia  proper)  and  2,  and  culminates  in  Hymenitis. 
Hymenitis,  therefore,  exhibits  the  extreme  development  of  a  plan  of  wing-neuration  totally 
unlike  anything  existing  in  the  rest  of  the  section  Bhopalocera, 

In  this  direction  it  may  be  said  to  display  the  type  of  the  beautiful  order  Lepidoptera 
in  its  greatest  perfection.  It  is  a  curious  fact  that  none  of  the  delicate  species  comprised 
in  the  subgenus  Hymenitis  are  found  in  the  Amazon  plains  :  they  seem  to  be  confined  to 
the  more  elevated  valleys  of  the  Andes,  in  Peru  and  New  Granada,  and  to  the  higher 
tropical  latitudes  of  Mexico  and  S.  E.  Brazil*. 

*  The  following  described  species  of  Ithomia  belong  to  the  Hymenitis  section  : 
Drury,  ii.  pi.  7. — Jamaica,  St.  Domingo. Hewits New  Granada. 

3.  I.  Theudelinda,  Hewits.  Exot.  Butt.  Ithomia,  fig.  146. — New  Granada. 
4.  I.  Duillia,  Hewits.  Trans.  Ent.  Soc.  n.  s.  vol.ii.  pi.  23.  fig.  3.— New  Granada. 
5.  I.  Andromica,  Hewits.  Exot.  Butt.  Ithomia,  fig.  38.— Venezuela. 
6.  I.  Eruca,  Hewits.  Exot.  Butt.  Ithomia,  fig.  81.— Brazil,  30°  S.  lat. Morgane Mexico 

Hewits 

Nero Venezuela. 
Mexico 

10.  L  Oto,  Hewits.  Exot.  Butt.  Ithomia,  fig.  39.— Guatemala. 
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The  species  of  Itliomia  are  very  numerous;  107  have  already  been  described,  but  many 

still  exist  unpublished  in  collections.  They  are  most  numerous  in  the  equatorial  pints  of 
America,  decreasing  towards  either  tropic.  One  only  is  found  in  the  West  India  Islands, 

and  none,  I  believe,  in  extra-tropical  North  America.  Two  or  thn  e  occur  in  30°  S.  lat. ; 
but  the  genus  is  unknown  in  Chili  and  to  the  south  of  the  Rio  de  la  Plata.  Most  of 

the  species  have  curiously  limited  ranges;  many  of  those  inhabiting  the  banks  of  the 

Upper  Amazons  do  not  extend  more  than  100  or  200  miles,  although  there  are  no  a]»j  larent 

physical  barriers  to  their  dissemination;  and  it  is  probable,  from  thn  number  of  new  ones 

received  in  collections  made  in  newly  explored  localities,  that  most  of  the  Andean  valleys 

have  their  peculiar  species. 

They  are  prolific  insects,  and  gregarious  in  their  habits,  flocks  of  many  different  species 

associating  together.  Their  flight  is  low  and  weak ;  and  they  affect  only  certain  parts  of 

the  forest,  generally  shady  hollows,  where  many  hundreds  may  often  he  seen  sporting 

together,  although  not  an  individual  is  found  in  any  other  part  of  the  neighbourhood. 

1.  Ithomia  Etjrimedia,  Cramer. 

Papilio  Eurimedia,  Cram.  Pap.  Exot.  t.  126.  f.  C,  D. 

  — -  Mgle,  Hiibner,  Samml.  Ex.  Schm. 

A  common  species  at  Para  and  throughout  the  Lower  Amazon  region.  It  is  often  found 

in  company  with  Leptalis  Eumelia,  to  which  it  has  so  great  a  resemblance  that  the  two 

seem  to  be  of  the  same  species  when  on  the  wing.  It  is  found  also  at  Surinam  (in  com- 

pany with  the  Leptalis) ;  and  I  have  examples  from  Bahia,  in  S.  E.  Brazil,  where  a  variety 

of  it  also  occurs  which  is  widely  disseminated  over  South  and  extra- tropical  Brazil. 

2.  Ithomia  Nise,  Cramer. 

Papilio  Nise,  Cram.  Pap.  Exot.  t.  231.  f.  E. 

Selene,  Cram.  Pap.  Exot.  t.  315.  f.  F,  G. 

Neso,  Hiibn.  Samml.  Ex.  Schm. 

Cramer's  figures  of  this  species  are  very  bad ;  but  I  think  they  are  recognizabl
e  with 

the  assistance^  the  descriptions  in  the  text,  and  that  they  represent  the  same  s
pecies  as 

that  figured  by  Hiibner  under  the  name  of  Neso.  It  is  an  abundant  spec
ies  at  Par..,  but 

is  not  found  anywhere  else  in  the  Amazon  region.  I  have  specimens  
of  both  sexes  from 

Demerara  and  find  that  they  do  not  differ  from  Para,  examples;  at  
Cayenne,  however,  a 

local  variety  prevails  in  which  both  wings  have  above  a  submargina
l  row  of  pale  spots, 

and  the  general  colour  is  much  paler.  It  is  the  only  Ithomia  
known  to  me  in  which  the 

sexes  are  strikingly  different  in  appearance.  The  wings  o
f  the  6  are  more  transparent, 

and  much  paler  in  colour  that  those  of  the  ?,  especially  the 
 diseal  area  of  the  hind  Ming. 

The  peculiar  texture  of  the  surface  of  the  wings  is  owing
  to  the  extreme  fineness  of  the 

scales  with  which  they  are  covered.  I  consider  L  Aza
ra  (Hewits.  Exot.  Butt.  Iikoma, 

f.  23),  which  occurs  on  the  banks  of  the  Napo,  a  local  
modification  of  this  species,  several 

connecting  forms  being  known.     The  very  beautiM  Iolaia
  (Hewits.  I  e.  t  9<)  of  *ew 

Granada  is  probably  also  another  local  varie
ty 

* 

erroneously.     It  is  a  native  of  Venezuela. 
(a  species  allied  to  J.  Nise),  is  given  as  an  Am 
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3.  Ithomia  pgecila,  n.  sp. 

6 .  Expanse  2"  2'".  Texture  of  the  wings  precisely  as  in  2".  Nise ;  but  both  wings  are 

considerably  narrower,  as  in  I".  Azara.  Fore  wing :  above,  semitransparent,  with  the  basal 
half  orange-tawny ;  the  costal  edge,  the  hind  margin,  a  narrow  triangular  spot  at  the 

base  of  the  cell,  and  two  rounded  ones  placed  obliquely  at  the  end  of  the  cell  blackish ; 

the  apical  third  of  the  wing  dusky  black,  the  space  between  this  part  and  the  orange- 

tawny  basal  part  occupied  by  a  rather  broad,  oblique,  light-yellow  crossbelt ;  the  inner 

edge  of  the  black  apical  part  has  many  indentations,  and  near  the  hind  angle  there  is  a 

narrow  dusky  streak  running  from  the  outer  margin  halfway  along  the  second  median 

branch.  Beneath,  the  same,  except  that  there  is  a  row  of  5-6  small  white  spots  very 

near  the  outer  margin,  and  a  series  of  4-5  fulvous  spots  across  the  dusky-black  apical 

part. 
Hind  wing  semitransparent :  above,  orange- tawny,  with  a  straight  macular  stripe  along 

the  disk  running  behind  the  cell,  composed  of  four  semioval  spots,  which  are  connected  to- 

gether, and  a  marginal  row  of  four  or  five  nearly  semicircular  spots,  all  black.  Beneath, 

the  same,  except  that  the  costal  edge  is  yellowish,  and  that  there  is  a  marginal  row  of  six 

small  white  spots. 

Body  blackish  ;    thorax  spotted  with   greenish  yellow  ;    abdomen    beneath  wholly 

greenish  yellow.     (Antennae  wanting). 

My  example  of  this  species  was  received  from  Bogota,  New  Granada.     There  is  a 

specimen  in  the  British  Museum  from  Nauta,  Upper  Amazons. 

4.  Ithomia  Synnova,  Hewitson. 

Ithomia  Symiova,  Hewits.  Exot.  Butt.  Ithomia,  f.  136. 

A  distinct  and  beautiful  species,  found  only  in  the  forest  at  Tunantins,  on  the  northern 

bank  of  the  Upper  Amazons.     Its  nearest  relative  is  no  doubt  the  following,  I.  Gunilla. 

5.  Ithomia  Gunilla,  Hewitson. 

Ithomia  Gunilla,  Hewits.  Exot.  Butt.  Ithomia,  f.  130. 

Pound  at  Fonte  Boa,  Upper  Amazons,  flying  in  company  with  the  two  following.  All 
three  stand  in  the  closest  relationship  with  each  other ;  they  are  identical  in  colours, 

differing  only  in  their  arrangement  or  pattern.  They  all  seem  to  keep  themselves 
perfectly  distinct. 

6.  Ithomia  Priscilla,  Hewitson. 

Ithomia  Priscilla,  Hewits.  Exot.  Butt.  Ithomia,  f.  131. 

Eonte  Boa ;  equally  abundant  with  the  preceding  and  following. 

7.  Ithomia  Illlnissa,  Hewitson.     (PL  LV.  fig.  6  a). 
Ithomia  Illinissa,  Hewits.  Exot.  Butt  Ithomia,  f.  2  and  132  (aberration). 

This  species  has  a  wider  range  than  the  two  preceding,  being  found  much  further 
eastward,  at  Ega,  and  probably  also  westward  in  Peru.     I  found,  at  Eonte  Boa,  with 
the  type,  a  few  individuals  of  a  variety  which  connects  the  species  with  L  FrisHUa.    I 
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am  inclined  to  think  that  all  three  are  modifications  of  one  and  the  same  species.  They 
may  have  arisen  in  separate  localities,  and  have  been  afterwards  brought  hy  altered 
distribution  into  contact;  bnt  it  is  not  necessary  to  suppose  this,  as  the  Ithomice  alu ay- 
pair  with  their  exact  counterparts,  so  that  separation  is  probably  not  requisite  to  aid  the 
segregation  of  races,  when  the  variations  have  once  arisen. 

The  flocks  of  Butterflies,  all  of  the  same  colour,  and  undistinguishable  from  one  another 
when  on  the  wing,  which  fly  together  in  the  same  dry  hollows  of  the  forest  at  FonteBoa, 

comprise,  besides  the  three  preceding  species,  also  a  fourth  Ithomia  (I.  JElia,  belonging 

to  a  different  section  of  the  genus)  and  Napeogenes  Ercilla.  A  Zcptt'/is  (PI.  LV. 

fig.  6),  coloured  in  the  same  way,  occurs  in  company  with  /.  lU'uiissa,  at  Ega;  and 
an  Ithomeis*  (J.  aurantiaca,  belonging  to  the  widely  different  family  Erycinifo)  Hies 

*  Ithomeis,  nov.  gen.  (Family  Erycinid^e). 

Allied  to  Lymnas  and  Pheles.  Facies  of  Ithomia,  having  similar  elongated  fore  wings  ami  whitish  spots  near  the 

apex,  imitating  the  transparent  ones  usual  in  the  species  of  that  genus. 

Head  clothed  with  even,  soft  hair-scales :  palpi  extremely  short,  thick,  thinly  and  smoothly  clad  with  scales. 

Antennse  moderately  slender,  elongate,  not  pale-ringed ;  thickened  towards  the  apex  into  an  elongate,  slender,  com- 

pressed cluh.  Fore  wing  elongate,  apex  more  or  less  rounded  :  suhcostal  and  median  nervures  straight ;  the  former  two- 

hranched,  emitting  its  first  branch  just  before,  its  second  much  beyond,  the  end  of  the  cell :  upper  disco-cellular  very 

short ;  middle  disco-cellular  much  longer,  transverse  ;  lower  disco- cellular  slanting  outwards,  nearly  perfectly  tubular, 

joining  the  median  beyond  its  second  branch.     Hind  wing  suboval  j  upper  radial  appearing  as  a  continuation  of  th
e 

erse 

disco-cellular  in  the  same  relative  position  as  in  the  fore  wing.     Legs  thinly  clad  with  scales,  stout ;  fore  legs  of  the  tf 
$ 

mnos 
Zeonia,  Themone,  and  the  allied  genera.  Its  nearest  relationship  is  with  Pheles,  from  which

  it  differs  m  the  second 

subcostal  branch  of  the  fore  wing  being  emitted  after,  instead  of  before,  the  end  of  the  c
ell.  The  species  of  Pheles 

have  somewhat  the  aspect  of  Ithomice  and  Stalachtes,  but  those  of  Ithomeis  have 
 a  much  closer  resemblance  to  those 

genera 

1.  Ithomeis  aurantiaca,  n.  sp. 

6  •  Expanse  1"  9"'.  Fore  wing  :  above,  black  ,  a  long  triangular  spot  at  the  b
ase  of  the  cell  a  smaller  one  just 

after  the  cell,  a  rounded  one  between  the  1st  and  2nd  median  branches, 
 and  a  belt  of  three  similar  spots  across  the 

wing,  between  the  radials  and  the  2nd  and  3rd  median  branches,  whiti
sh  ;  the  costal  margin  at  the  base,  a  large  spot 

between  the  median  and  postmedian  nervures,  and  a  narrow,  somewha
t  regular,  snbmargmal  band  begmnmg  on  the 

costa,  running  parallel  to  the  outer  margin,  arched,  and  reaching  
the  hind  margin,  orange.     Beneath,  the  same 

Hing  «,ingV above,  orange,  the  whole  margin  narrowly,  and  a 
 large  triangular  spot  on  the  basal  part  of  the  disk, 

black.     Beneath,  the  same,  except  that  there  are  two  white  spots  at 
 the  base  of  the  wing. 

Antenna-  black      Bodv  black  ;  forehead  silvery  white ;  abdomen  b
eneath  orange. 

Fot d  at  Catra,  Ween  Ega  and  Fonte  Boaf  in  compan
y  with  M-  Mia,  which  »  very  much  resembled  on the  wing 

2.  Ithomeis  Stalachtina,  n.  sp 

rf    Expanse  1"  8'"      Fore  wing:  above,  black;  the  costal 
 and  hind  margins  near  the  base  slightly  tinged  with tf.  expanse  1    8.     f  ore  wing,  u       ,  »  between  the  1st  and  2nd  median  branches, 

tawny  orange  ,  a  long  stripe  within  the  baae,  a  ̂ »>«ond  the  «1 ;»  ̂he
tween  t  »,  P  ^ 

and  a  short  maenlar  erossbelt,  placed  rather  more  than  half
way  between  tne  cen .an  i     , 

same,  except  that  the  tawny-orange  marks  near  the  ba
se  appear  as  drsttnet  s.npes,  and  that  there  n    M  

««. 

obscure  tawny  belt  parallel  to  the  outer  margin. J  r     . .    .  «       i  ̂    cfn'no  nponnc  at  the  base, 
runs  along  the  abdominal  margin, 

bent g  bZre  Z^Z^  *£  3S*5  ̂   <°  «"  *«'  *~  *  ̂ "sT  ̂  

middle  of  the  costal  margin.    Beneath,  the  same,  
except  that  there  are  two  whtte  spots  at  the  base. 

Body  and  antenu<e  black ;  forehead  silvery  whi
te ;  abdomen  beneath  orange. 
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with  Ithomia  JElia  in  another  locality.  A  species  of  Bombycicle  Moth  (Dioptis  JEliana, 
PL  LV.  fig.  10)  is  also  seen  mingled  with  the  crowd  in  the  forests  of  Eonte  Boa.  None  of 

these  are  found  in  any  other  part  of  the  Amazon  region,  nor  indeed  in  any  other  part  of 
America,  to  my  knowledge,  than  the  places  inhabited  by  their  counterparts. 

Found  at  Ega,  in  company  with  Stalachtis  Buvalii  and  Ithomia  Theono'e,  var.  Lysinoe.  I  think  there  can  be  no 
doubt  it  is  of  the  same  stock  as  Ithomeis  aurantiaca,  and  has  become  modified  in  colours  by  natural  selection,  like 
Leptalis  Lysinoe,  to  adapt  it  to  the  prolific  and  flourishing  Stalachtis  Buvalii. 

3.  Ithomeis  Heliconina,  n.  sp. 

<3 .  Expanse  1 "  2'".  Fore  wing  :  above,  black  ;  a  large  triangular  spot  on  the  basal  part  of  the  disk,  traversed  by 
the  median  nervure  and  its  first  branch,  a  short  crossbelt  beyond  the  cell,  traversed  by  the  costal,  upper  and  lower narrow 

hind  margin,  reddish.     Beneath,  the  same. 

Hind  wing  :  above,  black,  with  the  disk  (behind  the  cell),  including  the  central  part  of  the  abdominal  margin, 
greyish  white,  semitransparent ;  the  nervures  dusky :  the  broad  black  hind  border  has  a  narrow  reddish-orange  stripe 
in  its  middle.     Beneath,  the  same,  except  that  there  is  a  white  spot  at  the  base. 

Body  and  antennae  black  ;  forehead  silvery  white  ;  abdomen  beneath  orange. 
Found  at  St.  Paulo,  flying  in  company  with  Ithomia  Ilerdina,  which  it  resembles  when  on  the  wing. 

4.  Ithomeis  mimica,  n.  sp. 

<S  $  •  Expanse  1"  3"'-l"  9'".  Fore  wing  :  above,  dull  black,  with  a  reddish  tinge  on  the  margins  near  the  base  ; 
a  triangular  spot  traversed  by  the  median  nervure  in  the  basal  part  of  the  disk,  and  an  obscure  spot  between  the  2nd 
and  3rd  median  branches,  dull  greyish  white  ;  a  broad  arched  tawny-orange  belt  parallel  to  but  distant  from  the  outer 
margin,  beginning  on  the  costa,  and  not  reaching  the  hind  angle.  Beneath,  the  same,  except  that  the  tawny-orange 
belt  is  yellower,  and  that  there  is  a  stripe  of  the  same  colour  on  the  costal  and  hind  margins,  near  the  base. Hind 

the  dusky  nervures  ;  a  broad  regular  submarginal  stripe  along  the  hind  margin  and  the  abdominal  edge  orange-tawny. Beneath,  the  same,  except  that  there  is  a  whitish  streak  at  the  base  of  the  costa. 
Body  and  antennas  black  ;  forehead  silvery  white ;  abdomen  beneath  orange. 
This  species  is  found  at  St.  Paulo  and  at  Ega.     It  has  a  arreat  resemblance  in  colours  rthnnoli  mn<*  smaller  in  siz ) 

to  Stalachtis  Euterpe,  which  inhabits  in  great  numbers  both  localities. 

5.  Ithomeis  Satellites,  n.  sp. 

6*  •  Expanse  1 "  8'".  Fore  wing  :  above,  black  ;  a  very  large  triangular  spot,  occupying  the  basal  part  of  the  disk, extending  nearly  to  the  end  of  the  cell  and  to  the  hind  angle,  and  a  macular  crossbelt  consisting  of  six  spots,  half- 
way between  the  cell  and  outer  margin,  greyish  white,  slightly  transparent ;  a  submarginal  belt,  beginning  on  the  costa and  extending  nearly  to  the  hind  margin,  reddish  orange.     Beneath,  the  same. 

Hind  wing  :  above,  with  the  whole  disk  grey,  semitransparent ;  the  costal  edge  black  ;  a  broad  submarginal  band, 
beginning  on  the  costa  and  running  parallel  with  the  margin  to  the  abdominal  edge,  reddish  orange,  bordered  on  each 
side  with  black.  Beneath,  the  same,  except  that  the  red  submarginal  belt  runs  also  along  the  costal  margin  to  the 
base  of  the  wing,  which  has  also  on  its  black  costal  edge  a  whitish  stripe. 

Body  and  antennae  black  ;  forehead  silvery  white  ;  abdomen  beneath  orange. 
This  species  has  the  light-coloured  portions  of  the  wings  much  greater  in  extent,  and  much  clearer  in  hue,  than  any 

of  its  kindred.  It  is  found  in  the  forests  of  the  Cuparf,  a  branch  of  the  Tapajos,  in  company  with  Ithomia  Flora.  It 
is  in  accordance  with  the  rest  of  the  facts  of  adaptive  resemblances  here  recorded,  that  this  Ithomeis,  the  Leptalis  of 
the  locality  (L.  Theonoe),  and  the  Ithomia  which  they  both  mimic  (I.  Flora),  are  all  much  more  transparent  and clearer  m  colour  than  their  allied  forms  of  the  Upper  Amazons. 

I  believe  that  all  the  five  species  of  Ithomeis  here  described  belong  to  one  stock.  It  is  remarkable  that  the  colours 
ot  the  antennae  and  body  are  identical  in  all  five.     This  seems  to  show  that  the  modifications  have  played  only dance  with 

locality  they  respectively  inhabit.     They  are  all  excessively  rare. 
during 

four 
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8.  Ithomia  Ilerdina,  Hewitson.     (PI.  LVI.  fig.  4  a.) 
Ithomia  Ilerdina,  Hewits.  Exot.  Butt.  Ithomia,  f.  129,  145. 

This  is  closely  allied  to  /.  Illinissa.  It  entirely  takes  the  place  of  that  species  at  St. 

Paulo,  differing  from  it  only  in  the  white  disk  of  the  hind  wing  and  orange  submarginal 

band  of  the  fore  wing.  It  is  clearly  only  a  local  modification  of  the  same,  whose  srgre- 

gation  from  the  original  stock  is  complete.  A  variety  of  Leptalis  Lysino'e  (L.  Leuconoe, 
PI.  LVI.  fig.  4)  exists  at  St.  Paulo  in  company  with  it,  and  presents  precisely  the  same 

modifications  of  colour ;  also  the  Erycinide  Ithomeis  Helicon  ma,  and  a  species  of  Bomby- 

cide  Moth  (Dioptis,  PI.'  LV.  fig.  11).  The  three  mimicking  species  were  very  rare,  whilst 
I.  Ilerdina  was  extremely  abundant.  1.  Ilerdina  varies  a  little  in  the  white  ncrvures  of 

the  disk  of  the  wings  being  partly  black,  showing  the  process  of  transition  to  the  peculiar 

white  hue  which  distinguishes  it  from  the  allied  species. 

9.  Ithomia  Onega,  Hewitson.    (PI.  LV.  fig.  2  a.) 

Ithomia  Onega,  Hewits.  Exot.  Butt.  Ithomia,  f.  1. 

This  handsome  species  is  found  in  abundance  throughout  the  Upper  Amazon  region, 

where  it  seems  to  take  the  place  of  Ithomia  Flora,  which  is  peculiar  to  the  region  nearer 

the  Atlantic.  I  believe  it  to  be  a  local  modification  of  I.  Flora.  A  Leptalis  of  similar 

colours  (I.  Melanoe,  PL  LV.  fig.  2)  and  a  Bombycide  Moth  (Dioptis  Onega)  accompany 

it.  The  Leptalis  is  undoubtedly  a  variety  or  descendant  from  the  stock  of  L.  Theonoe. 

which,  we  have  seen,  inhabits  only  those  places  where  Ithomia  Flora  occurs.  Leptalis 

Melanoe  has  been  found  nowhere  but  in  company  with  Ithomia  Onega. 

10.  Ithomia  Ploea,  Cramer.    (PI.  LV.  fig.  1  a.) 

Papilio  Flora,  Cramer,  Pap.  Exot.  t.  257-  f.  B,  C  (poor  figure). 

Ithomia  Flora,  Hewitson,  Exot.  Butt.  Ithomia,  f.  68,  69. 

Egra,  ibid.,  f.  4  (a  slight  aberration) . 

This  species  abounds  in  the  forests  of  the  Amazon  Delta,  and  as  far  up  the  river 
 as  the 

banks  of  the  Cupari  (a  branch  of  the  Tapajos),  120  miles  above  the  mouth
  of  that  river. 

Unlike  the  Ithomia  of  the  Upper  Amazons,  its  wings  have  a  very  large 
 portion  of  their 

surface  clear  of  scales  and  transparent.  Leptalis  Theonoe  (PL  LV.  fig.
  1),  Napeogenes 

Ithra,  and  the  Bombycide  Moth  Dioptis  Cyma,  have  a  great  resem
blance  to  it,  and  are 

found  only  in  the  regions  which  it  inhabits.  Dioptis  Cyma,  ho
wever,  is  an  exception ; 

it  has  acquired  a  wider  range,  being  found  at  Ega,  where  no
  dear-winged  Ithomia  are 

met  with.  The  Ithomia  increase  in  transparency  in  receding  fr
om  the  equator.  They 

are  numerous  in  Venezuela,  South  Brazil,  and  Mexico.  The  te
ndency  to  transparency 

reaches  its  acme  in  Ithomia  {Bymeniiis)  diaphana  of  Jamaica.  N
early  all  the  species  of 

the  Upper  Amazon  region  have  opake  wings. 

11.  Ithomia  Doto,  Hiibner. 

Ithomia  Doto,  Hiibner,  Samml.  Exot.  Schmett. 

Sisera,  Hewits.  Exot.  Butt.  Ithomia,  f.  6. 

Abundant  on  the  banks  of  the  Tocantins,  at  Baiao.    Found  als
o  at  Par 

L.  XXIII. 
4 
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12.  Ithomia  Antisao. 

Ithomia  Sao,  Hewitson,  Exot.  Butt.  Ithomia,  f.  110,  111. 

This  form  requires  to  be  distinguished  by  a  separate  name  from  J.  Sao  of  Hubner, 

although  it  be  only  a  local  variety  of  it,  on  account  of  its  wings  being  less  clear,  the 

nervures  tinged  and  bordered  with  reddish,  and  the  hind-wing  border  having  a  reddish 
stripe  within  it.  The  true  Sao  of  Hubner,  of  which  I  examined  the  typical  example  in 

Dr.  Boisduval's  collection,  has  very  clear  wings,  sharply  defined  nervures,  and  the  hind- 
wing  border  wholly  dark  brown.  I  did  not  find  this  in  the  Amazon  region,  the 

whole  of  the  examples  collected  agreeing  with  the  figs.  110,  111  of  Hewitson.  On  the 
Upper  Amazons  it  is  an  extremely  abundant  species. 

With  this  species  commences  the  tendency  to  determination  of  the  hind-wing  neuration 
towards  the  costa.  In  the  tf  the  upper  radial  is  placed  as  a  branch  of  the  subcostal  near 

the  apex,  and  consequently  there  is  no  upper  disco-cellular  nervule.  In  the  2  the  upper 
radial  is  connected  with  the  cell  by  means  of  an  upper  disco-cellular,  in  the  same  way  as 
in  the  typical  Ithomia  I.  Flora  and  its  allies. 

13.  Ithomia  Tuctjna,  n.  sp. 

J  2 .  Expanse  1"  9"'-2"  4'".     Closely  resembles  in  shape,  markings,   and  neuration 
Ithomia  Zerlina  (Hewitson,  Exot.  Butt.  Ithomia,  f.  94-96).     Differs  in  colours.     Fore 
wmg  hyaline :  above,  the  entire  margin  evenly  bordered  with  dark  brown,  which  colour 
also  forms  a  short  oblique  belt  running  from  the  costa  across  the  end  of  the  cell ;  the 
hyaline  part  brownish,  with  a  large  spot  in  the  middle  of  the  cell,  a  crossbelt  beyond  the 
cell,  and  a  row  of  elongate  spots  between  the  nervures,  near  the  margin,  light  yellow ;  the 
costal  stigma,  with  the  nervures  crossing  it,  and  the  base  of  the  upper  radial  light 
yellow.    Beneath,  the  same,  except  that  the  outer  margin,  from  the  costal  stigma  to 
the  hind  angle,  is  orange-coloured,  edged  with  black,  and  that  there  are  two  white  spots 
at  the  apex. 

Kind  wing  ;  above,  more  broadly  margined  with  dark  brown,  except  on  the  abdominal 
edge ;  the  whole  basal  part  of  the  disk,  extending  to  the  abdominal  margin,  with  the 
nervures  traversing  it,  light  yellow ;  an  elongate  spot  over  the  lower  radial,  also,  same 
colour.    Beneath,  the  same,  except  that  the  margin  is  orange,  edged  with  black,  and  that 
there  is  a  marginal  row  of  five  white  spots  set  in  black  semicircles. 

Body  black ;  thorax  spotted  with  white ;  abdomen  yellow  beneath.     Antenna?  black ; 
club  orange-yellow. 

Abundant  in  humid  parts  of  the  forest,  at  St.  Paulo,  Upper  Amazons.    The  hind-wing 
upper  radial  is  totally  wanting  in  the  c? . 

14.  Ithomia  Salapia,  Hewitson. 

Ithomia  Salapia,  Hewits.  Exot.  Butt.  Ithomia,  f.  15. 

The  collar  and  wing-lappets  are  rufous,  and  the  antennal  club  yellow ;  otherwise  it 
very  closely  resembles  I.  Primula. 

Banks  of  the  Napo. 
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15.  Ithomia  Vestilla,  Hewitson. 
7 

Ithom 

Very  abundant  in  the  forests  of  the  Upper  Amazons.  It  is  always  seen  in  company 
with  I.  Antisao ;  at  Ega  these  two  species  seem  to  prefer  eacli  other's  company  to  that 
of  any  of  their  kindred.  At  Fonte  Boa  there  were  two  places  in  the  forest  peopled  by 
*"  '<b:  one  was  tenanted  only  by  L  Illinissa  and  its  allies,  as  already  described;  the other  by  I.  Antisao,  I.  Vestilla,  I.  Virginia,  and  I.  Onega.  The  same  oceurred  at  St.  Paulo : 
their  societies  were  there  increased  by  the  attendance  of  I.  Orimta. 

The  hind-wing  upper  radial  is  deficient  in  the  6 ,  and  is  placed  as  a  branch  of  the  sub- 
costal a  short  distance  after  the  cell  in  the  ?.  This  is  a  further  aj i proximat ion  towards 

Hymenitis. 

16.  Ithomia  Primula,  n.  sp. 

tf  2,  In  size,  shape,  and  markings,  identical  with  /.  Vestilla.  It  differs  in  colours. 
The  hyaline  parts  of  the  wings  in  their  centres  are  sulphur-yellow,  as  also  the  nervures 
which  traverse  them.  In  the  fore  wing  there  are  two  dusky  lines,  instead  of  one,  extend- 

ing from  the  short  black  stripe  at  the  end  of  the  cell,  namely,  one  accompanying  the  2nd, 
and  the  other  the  3rd  median  branch.  The  dark  border  of  the  hind  wing  is  much  wider 
than  it  is  in  L  Vestilla. 

These  points  of  difference  are  constant  in  all  the  examples  (many  hundreds)  which  I 
examined.  I  believe,  however,  that  I.  Primula  and  I.  Vestilla  have  descended  from  the 

same  stock  at  no  remote  period.  The  grades  of  modification  have  not  been  found,  and 
probably  no  longer  exist ;  but  allied  species  show,  by  their  variations,  a  segregation  in 
progress  of  two  or  more  species  from  one  stock  not  less  dissimilar  than  the  two  species 
in  question.  The  range  of  I.  Primula  does  not  coincide  with  that  of  L  Vestilla.  It  is 

not  found  at  Ega,  which  seems  to  be  the  head-quarters  of  I.  Vestilla,  but  makes  its 

first  appearance  further  west,  at  St.  Paulo,  where  it  is  more  abundant  than  its  sister 
species. 

The  hind-wing  upper  radial  is  totally  wanting  in  the  <$ ,  and  is  placed,  as  a  branch  of 

the  subcostal,  a  long  distance  beyond  the  end  of  the  cell  in  the  2 . 
■ 

17.  Ithomia  JElia,  Hewitson. 

Ithomia  JElia,  Hewits.  Exot.  Butt.  Ithomia,  fig.  7. 

As  before  stated,  this  species  flies  in  company  with  the  similarly  coloured  I.  Illinissa, 

I.  Gunilla,  and  I.  Priscilla.  It  differs  from  them  considerably  in  the  neuration,  the  upper 

radial  being  placed  as  a  branch  of  the  subcostal  after  the  cell  in  the  2 ,  although  (unlike 

L  Vestilla  and  I.  Primula)  it  is  present  in  the  cf  and  connected  with  the  cell  by  means  of 

an  upper  disco-cellular  nervule. 

It  is  found  at  Ega,  and  at  various  places  in  the  forest  thence  to  Fonte  Boa. 
i 

18.  Ithomia  Orolina,  Hewitson. 

Ithomia  Orolina,  Hewits.  Exot.  Butt.  Ithomia,  fig.  141,  6 . 

Eound  abundantly  at  St.  Paulo. 

Expanse  1"  7'".    It  is  a  very  variable  species;  and  one  at  least  of  the  varieties  appears 4d2 
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to  have  reached  an  advanced  stage  of  segregation  from  the  parental  stock.  They  all  fly 

together  in  the  same  places,  and  their  differences  are  so  slight  and  graduated  that  they 

cannot  fittingly  be  treated  as  independent  forms  or  species .     They  are  as  follows : 

Var.  1.  I.  Aureola. 

$ .  Size  and  general  colours  of  I.  Orolina.  Fore  wing :  above,  with  a  complete  black 

border;  the  apical  part  has  a  large,  broad,  oblong,  opake  orange  spot  occupying  more 

than  one-third  of  the  wing ;  posteriorly  the  spot  reaches  only  the  2nd  median  branch,  but 

covers  entirely  the  3rd ;  interiorly  it  is  bordered  by  the  short  dusky  belt  running  across 

the  end  of  the  cell :  rest  of  the  wing  clear,  transparent.  Beneath,  the  same,  except  that 

there  are  three  greyish-white  spots  at  the  apex. 

Rind  wing  clear,  transparent,  the  nervures  edged  with  blackish ;  costal  and  posterior 

margins  widely  bordered  with  blackish,  the  latter  having  a  rufous  line  in  the  centre. 

Beneath,the  margins  are  orange-coloured,  bordered  with  blackish,  the  margin  without  spots. 
Body  and  antennae  black ;  thorax  with  a  few  faint  whitish  marks. 

Found  in  company  with  I.  Orolina,  whose  $  usually  does  not  differ  in  markings  from 

the  6 .  It  is  a  mere  variety  of  the  $ ,  but  necessary  to  distinguish,  as  it  connects  together 
the  extreme  modifications  of  the  species. 

Var.  2.  I.  Oncidia. 

$ .  In  size,  shape,  and  markings,  similar  to  I.  Orolina.  Fore  wmg :  above,  with  a 

complete  narrow  dusky  border ;  the  apical  part  has  an  arcuated  orange  belt,  which  is  in- 

distinctly limited  on  the  inner  side,  but  reaches  nearly  the  hind  angle,  and  leaves  both  the 
2nd  and  3rd  median  branches  visible  for  the  greater  part  of  their  length ;  rest  of  the  wing 
transparent :  the  cell  in  middle  part  is  broadly  fuliginous ;  there  is  a  thick  dusky  belt 
across  the  end  of  the  cell,  and  the  median  branches  are  edged  with  blackish ;  a  spot  over 
the  end  of  the  cell  and  two  spots  between  the  median  branches  milky  white.  Beneath, 
the  same,  except  that  the  apical  margin  of  the  wing  has  a  greyish- white  stripe. 

Hind  wing  broadly  margined  with  blackish,  the  hind  border  having  in  the  middle  a 

narrow  orange-coloured  line ;  the  whole  of  the  discal  portion,  with  its  nervures,  milky 
white.  Beneath,  the  same,  except  that  the  margins  have  a  broadish  orange  line,  widely 
margined  with  dusky,  and  the  apex  has  a  short  greyish-white  stripe. 

Body  and  antenna?  black  ;  head  and  thorax  with  a  few  faint  whitish  marks. 

This  variety  of  the  2  is  interestin  g,  as  furnishing  proof  of  the  variability  in  colour,  from 

smoky  hyaline  to  milky  white,  of  the  discal  portions  of  the  wings  and  their  nervures. 
We  can  understand  from  this  how  Ithomia  Eerdina,  and  its  imitator  Leptalis  Leuconoe, 

may  have  originated. 

Var.  3.  I.  Chrysodonia.     (PL  LVI.  fig.  3  a.) 

Very  similar  in  colours  and  markings  to  I.  Orolina,  but  much  larger ;  the  hind  wings 
in  the  <S  different  in  shape. 

<$  2 .  Expanse  2"  1'".  Fore  wing  the  same  in  colours  and  markings  as  I.  Orolina 
(fig.  cit.),  the  only  differences  being  that  the  orange  belt  of  the  apical  border  is  neatly 
margined  with  blackish  on  its  inner  side,  between  the  2nd  and  3rd  median  branches,  and 
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that  it  wants,  beneath,  the  greyish-white  marginal  stripe  at  the  apex ;  the  upper  disco- 
cellular  is  rather  longer. 

Hind  wing  with  the  costal  edge  much  more  dilated  before  the  apex  than  in  /.  Oroliua, 

and  the  apex  itself  in  consequence  is  more  broadly  and  transversely  truncated ;  the  two 

radials  are  much  closer  together,  the  upper  partly  atrophied,  and  the  lower  not  visible  on 

the  disk ;  the  third  median  branch  is  directed  more  towards  the  apex  of  the  wing ;  the 

colours  of  the  hind  wing  are  the  same  as  in  I.  Orolina,  except  that  the  dusky  border  is 

deeper  in  colour,  more  distinctly  limited,  and  has  an  orange  stripe  running  through  the 

middle,  which  is  most  distinct  towards  the  apex.    Beneath,  it  wants  the  short  grey-white 

macular  marginal  stripe  at  the  apex. 

Body  and  antennae  black ;  head  and  thorax  with  a  few  faint  white  markings.  The 

elongate  cup-like  depression  between  the  costal  and  subcostal  nervures  of  the  hind  wing 

in  the  6 ,  connected  with  the  pencil  of  hairs,  is  much  larger  in  this  form  than  in  I.  Orolina. 

This  is  the  most  abundant  form  of  the  species,  and  should  be  properly  taken  as  the  type, 

I.  Orolma  being  subordinated  with  the  other  forms  as  its  varieties.  I  follow  the  usual 

practice  in  taking  the  first-described  form  as  the  type. 

Var.  4.  I.  Aureliana. 

In  shape  and  markings  this  form  comes  between  i".  Sarepta  (Hewits.  Exot.  Butt.  Itho- 

miat  fig.  3.)  and  I.  Chrysodonia.  6 .  Expanse  2"  2'".  Fore  icing  much  elongated,  upper 

disco-cellular  wanting :  above,  the  subapical  orange  belt,  as  in  I.  Sarepta,  is  broadly 

margined  along  its  entire  inner  edge  with  black ;  but  it  is  much  narrower,  being  broadest 

near  the  costa,  narrowing  gradually  to  the  3rd  median  branch,  thence  very  narrow  to  th< 

hind  angle ;  it  thus  leaves  between  the  upper  radial  and  1st  median  branch  a  series  of  four 

successively  larger  whitish  transparent  spots :  the  dusky  belt  across  the  apex  of  the  
cell 

is  large ;  the  transparent  parts  are  whitish,  and  all  the  nervures  are  broad
ly  bordered 

with  blackish :  the  black  apical  margin  has  a  row  of  four  obscure  whitish  spots.  Beneath, 

the  same,  except  that  the  nervures  around  the  end  of  the  cell  are  orang
e-coloured,  and 

the  marginal  spots  near  the  apex  are  large  and  of  a  clear  grey  w
hite. 

Hind  wing  oblong,  costal  border  broad,  apex  rounded;  ou
ter  margin  with  a  broad 

dusky  border  in  the  middle  of  which  runs  a  broad  orange  
stripe;  the  hyaline  disk  is 

whitish,  the  nervures  dusky.  Beneath,  the  oblong  pouch 
 near  the  costa  is  much  larger 

than  in  I.  Chrysodonia ;  colours  as  above,  except  that  there  is  near  the  apex  a  mar
ginal 

row  of  four  elongate  greyish-white  spots.  „.,,..  ,        ™     ,  •    i 

Body  and  antenna  black ;  head  and  thorax  with  a 
 few  famt  white  marks.    The  hind- 

wing  lower  radial  (<J)  is  not  visible  on  the  disk,  and  th
e  upper  radial  is  partially  aborted. 

Taken,  in  company  with  the  four  preceding,  
at  St.  Paulo. 

19.  Ithomia  Sarepta,  Hewitson. 

Ithomia  Sarepta,  Hewits.  Exot.  Butt.  Ithomia,  fig.  3. 

-n        i     ,  -r.  ^a  T?4n  TSTpoto  bv  mvself ;  and  at  Guia,  several  hundred  mile; 
Pound  at  Barra,  on  the  Kio  JN  egi  o,  Dy  my  scu ,  a  , 

further  up  the  same  river,  by  Mr.  Wallace.     I  d
id  not  find  it  at  St.  Paulo 

I  treat  this  as  an  independent  form,  because  it  a
ppears  to  have  separated  itself  com 
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pletely  from  the  parental  stock,  L  Orolina,  and  inhabits  a  distinct  area  of  country. 

Ithomia  Cidonia  (Hewitson,  Exot.  Butt.  Ithomia,  fig.  122),  of  New  Granada,  is  another 

local  race  of  the  same  stock.  I.  Sarepta  comes  nearest  to  I.  Aureliana,  and  J.  Cidonia 

to  I.  Chrysodonia.  The  five  varieties  found  mingled  together  at  St.  Paulo  cannot  be  thus 

separated,  although  they  show,  as  we  have  seen,  differences  of  structure  as  well  as  of 

colour  and  markings.  They  form  a  graduated  series,  and  have  not  reached  the  stage  of 

complete  segregation.  The  differences  in  the  veining  of  the  wings  are  evidently  the 

correlated  result  of  the  altered  shape  and  increased  or  diminished  size  of  the  wings, 

consider  this  Orolina  group  of  Ithomice  to  be  nearly  equivalent  to  the  IUmissa  group ; 

the  difference  between  the  present  condition  of  the  two  is  that  in  Ithomia  Orolina  and 

its  allies  the  segregation  of  the  forms  is  only  partially  complete,  whilst  in  I.  Illinissa  and 

its  kindred  it  is  almost  perfectly  so.  ' 

A  variety  of  Leptalis  Lysinoe  {L.  Urythroe,  PL  LVI.  figs.  1,  2,  3),  a  Napeogenes  (N. 

Corena),  and  a  Bombycide  Moth  (Dioptis,  n.  sp.),  all  assimilated  in  colours  to  L.  Oro- 
lina and  its  varieties,  occur  in  company  with  them  at  St.  Paulo. 

I 

20.  Ithomia  Obxana,  Hewitson. 

Ithomia  Oriana,  Hewits.  Exot.  Butt.  Ithomia,  fig.  134. 
■ 

Abundant  at  St.  Paulo,  in  the  moister  parts  of  the  forests 

21.  Ithomia  Virginia,  Hewitson.     (PI.  LVI.  fig.  6  a.) 

Ithomia  Virginia,  Hewits.  Exot.  Butt.  Ithomia,  fig.  18. 

Banks  of  the  Upper  Amazons,  from  the  mouth  of  the  Bio  Negro  to  St.  Paulo.     It  is 
probably  a  local  variety  of  I.  Cymo.     The  upper  radial  is  partly  aborted  in  the  <? . 

22.  Ithomia  Cymo,  Hubner. 

Ithomia  Cymo,  Hiibn.  SammL  Exot.  Schm. 

Galita,  Hewits.  Exot.  Butt.  Ithomia,  fig.  5. 

Very  abundant  at  Para,  in  company  with  L  Flora.     The  upper  radial  is  totally  wantin 

and  the  lower  disco-eeUular  partly  aborted  in  the  d . 

23.  Ithomia  Nephele,  n.  sp. 

cf  $ .  Expanse  2"  5"'.  Hyaline,  slightly  fuliginous.  Fore  wing  with  a  narrow  black 
border,  which  is  broadest  along  the  hind  margin ;  there  is  a  short,  broadish,  oblique  black 

belt  across  the  end  of  the  cell,  and  beyond  this  an  oblique  chalky-white  belt,  beginning 
on  the  costa,  where  it  forms  an  opake  white  stigma,  and  nearly  reaching  the  middle  of 
the  3rd  median  branch ;  the  nervures  which  it  traverses  are  also  white ;  the  2nd  and  3rd 

median  branches,  as  well  as  the  rest  of  the  nervures,  are  black ;  there  is  also  a  series  of 
obscure  whitish  spots  between  the  nervures,  near  the  outer  border.  Beneath,  the  black 
borders  and  belt  are  reddish  orange. 

Bind  wing  with  a  narrow,  clearly  denned  black  border,  which  beneath  is  reddish 
orange. 

Body  and  antennae  black ;  head  and  thorax  marked  with  white. 
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This  species,  which  is  the  only  Ithomia  found  in  the  Amazon  region  that  might  he 
considered  a  Bymenitis,  is  found  only  at  Tabatinga,  on  the  Peruvian  frontier.  It  re- 
semhles  much  L  Udessa  (Hewitson,  Exot.  Butt.  Ithomi  ,  fig.  12.),  a  native  of  8.  E.  Brazil 
but  it  is  a  little  larger,  and  differs  considerably  in  the  hind-wing  ncurationof  the  6.  In 
L  Edessa  there  is  a  middle  and  an  upper  disco-cellular  nervule,  and  the  upper  radial  is 
only  partially  aborted ;  indeed,  the  neuration  is  identical  with  that  of  7.  Virginia  and 
I.  Oriana;  but  in  Nephele  the  approximation  to  Hymen  it  is  is  carried  a  step  further;  for 
the  middle  and  upper  disco-cellulars,  as  well  as  the  upper  radial,  are  all  quite  aborted, 
although  the  lower  disco-cellular  and  radial  are  not  attached  to  the  subcostal.  In  the  9 

the  middle  disco-cellular  joins  the  subcostal,  and  there  is  no  trace  of  an  upper  radial. 

Genus  Melin^a,  nov.  genus. 

The  species  of  this  distinct  group  were  placed  by  Doubleday  in  section  2  of  the  genus 
Mechanitis;  but  he  failed  to  mention  or  misstated  most  of  the  principal  characters  of  the 

section.  The  genus  is  nearest  allied  to  Olyras  and  Thyridia;  in  fact,  it  approximate 
these  much  more  closely  than  it  does  Mechanitis.  From  Olyras  it  diffen  in  the  fore 

legs  of  the  c?,  in  the  palpi,  and  slightly  in  the  wing-neurat  ion ;  from  Thy  rid  i  a  also  in 
the  fore  legs  of  the  male,  in  the  palpi,  and  in  the  antennae.    The  following  are  its  principal 
characters. 

Palpi  short,  smoothly  clothed  with  scales,  and  closely  applied  to  the  forehead;  third 

joint  not  porrect  as  in  Mechanitis  and  the  allied  genera.  Antennae  very  long  and  slender. 

Eore  legs  of  the  <3  with  the  tibiae  and  tarsi  more  or  less  abbreviated,  but  never  reduced 

to  a  rounded  knob ;  the  tibia  always  shorter  than  the  femur.  Eore  tarsi  of  the  ?  long, 

filiform,  spines  wide  apart.  Hind-wing  costal  widely  separated  from  the  subcostal  in 

both  sexes,  in  the  tf  long,  reaching  nearly  the  apex  of  the  wing,  in  the  2  very  short, 

terminating  on  the  costa :  the  lower  disco-cellular  in  both  sexes  straight,  nearly  in  a  line 

with  the  median  nervure ;  the  median  nervure,  in  fact,  describes  a  gentle  curve,  the  lower 

radial  being  placed  as  though  it  were  a  fourth  median  branch  :  the  middle  disco-cellular 

is  at  right  angles  with  the  lower,  strongly  angulated  in  its  middle,  and  emitting  a 

recurrent  nervule  :  upper  disco-cellular  rather  long,  transverse,  joining  the  subcostal  at 

about  one-half  the  length  of  the  wing. 

The  great  resemblance  in  colours  and  markings  between  the  species  of  Melinaa  and 

those  of  Mechanitis  has  led  to  the  confounding  of  the  two  genera;  in  other  words,  a 

relation  of  analogy  has  been  mistaken  for  one  of  affinity,  just  as  in  the  case  of  the  two 

subfamilies  Keliconinm  and  Danama.  There  is,  however,  as  will  be  seen  on  comparing 

the  characters  of  the  two  genera,  a  wide  structural  difference  in  the  palpi,  fore  legs  of 

the  male,  and  neuration  of  the  hind  wings.  Some  species  of  Melincsa  so  nearly  resemble 

species  of  Mechanitis,  that  they  might  easily  be  mistaken  for  them.  The  two  analogous 

forms  accompany  each  other ;  but  I  think  I  found  proof  that  they  are  not  adapted  one 

to  the  other,  in  the  fact  that  the  species  of  the  two  genera  do  not  coincide  in  any  locality 

on  the  Amazons,  but  vary  and  segregate  races  without  any  mutual  specific  similarity. 

They  are  very  frequently  accompanied  by  a  Eelkonius  assimilated  to  them  in  colo
urs 
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and  marking the  case  of  this  genus,  adaptation  seems  to  be  intended.   The  following 
all  the  cases  of  this  complex  association  known  to  me 

Nicaragua. 

Heliconius  Zuleika 
Melinsea  Hezia. 

Mechanitis,  n.  sp. 

New  Granada. 

Heliconius  Ismenius. 
Melinsea  Messatis. 

No  Mechanitis. 

Heliconius,  n.  sp. 
Melinsea,  n.  sp. 

Mechanitis  Menophilus 

East  Peru  and  Bolivia. 

Heliconius,  n.  sp. 
Melinsea,  n.  sp. 
Mechanitis  Mothone 

The  new  species  mentioned  are  contained 
the  British  Museum  Collection. 

1.  Melinsea  Egina,  Cramer. 
D 

Ludovica,  Cram.  Pap.  Exot.  t.  297 

Upper  Amazons. 
Heliconius  Pardalinus 
Melinsea  Pardalis. 

No  Mechanitis. 

Heliconius  Aurora 
Melinsea  Lucifer. 

No  Mechanitis. 

Para. 

Heliconius  Sylvana 
Melinsea  Egina. 

No  Mechanitis. 

Heliconius  Numata 
Melinsea  Mneme. 

Pernambuco. 

Heliconius  Ethra. 
Mechanitis  Nessea 

No  Melinaea. 

Rio  Janeiro. 

Heliconius  Eucrate. 

Mechanitis  Lysimnia 
No  Melinsea. 

This  is  a  common  species  throughout  the  Amazon  region,  and  appears  to  be  very  con- 
stant in  character  throughout  the  whole  area.  The  <$  fore  legs  are  in  a  more  rudimentary 

condition  than  in  other  species  of  the  genus,  the  tibise  and  tarsi  forming  simply  an 
elongate-conical  point  at  the  apex  of  the  femur.  It  flies,  in  company  with  Mechanitis 
Polymnia,  Melincea  Mneme,  Heliconius  Sylvana,  and  H.  Nwmata,  slowly,  amongst  the 
lower  trees  in  thinned  parts  of  the  forest. 

2.  Melin^a  Mneme,  Linnaeus. 

Papilio  Mneme,  Linn.  Syst.  Nat.  ii.  756.  n.  59. 
j  Cram.  Pap.  Exot.  t.  190.  f.  C. 

Also  found  at  all  stations  throughout  the  Amazon  region.     It  is  constant  in  its  specific 
characters,  with  the  exception  of  a  frequent  aberration  in  the  blending  of  the  black 
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central  and  marginal  stripes  of  the  hind  wing,  which  many  Helicon  id \e  are  subject  to 
The  fore  tibiae  and  tarsi  of  the  6  are  nearly  as  long  as  the  femur. 

- 

3.  Melinjsa  Eqtjicola,  Cramer. 

Papilio  Equicola,  Cram.  Pap.  Exot.  t.  297.  £  F- 

This"  species  seems  intermediate  between  M.  Mnenie  and  31.  Fg'nia,  not  only  in  colours, 
but  in  the  structure  of  the  fore  legs  in  the  tf.  It  is  found  at  Ega.  In  my  example  the 

yellow  belt  across  the  end  of  the  cell  in  the  fore  wing  is  less  distinct  than  it  is  in  Cramer's 
figure ;  the  apical  half  of  the  wing  is  black,  with  two  yellow  macular  belts,  as  in  3£. 
FJgina;  there  is  a  black  spot  in  the  angle  formed  by  the  first  median  nervurc  and  its  first 
branch ;  and  the  marginal  row  of  pale  spots  is  indistinctly  marked. 

4.   MELINiEA  LUCIEER,  n.  sp. 

2.  Expanse  2"  9'".  Similar  in  size  and  general  appearance  to  31.  Mneme;  differs  from 
it  in  the  absence  of  the  yellow  crossbelt,  and  the  presence  of  a  very  large  subapical 

yellow  spot  on  the  fore  wing.  Fore  wing :  above,  tawny  orange;  the  costal  margin  near 

the  base,  a  stripe  along  the  middle  of  the  hind  margin,  an  irregular  spot  within  the 

cell  before  the  middle,  a  short  oblique  belt  across  the  end  of  the  cell  touching  the  costa, 

a  spot  between  the  1st  and  2nd  median  branches  near  the  median  nervurc,  and  the  apical 

fourth  of  the  wing  black ;  the  black  apical  part  extends  along  the  outer  margin,  and  is 

connected  with  an  oblong  spot  which  ascends  between  the  1st  and  2nd  median  branches ; 

there  is  a  yellow  spot  on  the  costa,  at  the  end  of  the  cell,  and  a  very  large  oblong  yellow 

spot  in  the  middle  of  the  apical  part,  crossed  by  three  nervures ;  near  the  middle  of  the 

black  outer  border  are  two  large  orange-tawny  submarginal  spots.     Beneath,  the  same ; 

margin  spotless. 

Hind  wing  :  above,  tawny  orange ;  a  stripe  along  the  costa  from  the  base  to  the  apex, 

and  a  very  large  rounded  spot  which  occupies  the  anal  half  of  the  wing,  black ;  there  is 

also  a  small  black  spot  between  the  two  radial  nervures.     Beneath  the  same ;  margin 

spotless. 

Body  and  antennae  precisely  as  in  M.  Mneme  and  M.  Egina.     Eore  tibiae  and  t
arsi  of 

the  6  elongated,  but  much  shorter  than  the  femur. 

St.  Paulo;  Upper  Amazons.     Its  mimetic  analogue,  Heliconius  Aurora,
  was  found  in 

its  company. 

5.  Melin^a  Mjsnius,  Hewitson. 

Mechanitis  Mcenius,  Hewits.  Exot.  Butt.  Mechanitis. 

This  species  was  plentiful  at  Ega. 

6.  Melinjea  Maelits,  Hewitson. 

Mechanitis  Maehu,  Hewits.  Exot.  Butt.  Mechanitis,  fig. 
 6,  $ . 

Mar  sous,  Hewits.  /.  c.  fig.  10,  cJ  • 

Also  plentiful  at  Ega,  in  company  with  M.  Mcenius.    
The  two  sexes  are  somewhat  dis- 

similar  in  the  colours  of  the  wing 
XXIII 

4 

0 
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7.  Melinjea.  Pardalis. 

Mechanitis  Maelus  (part),  Hewitson,  Exot.  Butt.  Mechanitis,  fig.  9. 

Mr.  Hewitson  considered  this  form  to  be  a  variety  of  M.  Maelus :  both  were  very 

abundant  at  E<*a,  and  I  did  not  find  them  to  intermingle ;  it  will  be  better,  therefore,  to 

keep  them  apart.  The  two  sexes  are  alike  in  colours,  as  in  the  vast  majority  of  the  Heli- 

conidce.  I  did  not  meet  with  M.  Pardalis  at  St.  Paulo ;  but  at  Tabatinga,  80  miles  further 

west,  it  again  occurred,  not  however  under  precisely  the  same  form  as  at  Ega,  but  in  a 

modified  state,  the  yellow  crossbelt  and  the  spot  at  the  hind  angle  of  the  fore  wing  having 

become  of  the  same  dark  orange-brown  hue  as  the  rest  of  the  wing.  The  same  trans- 

formation of  colour  takes  place  in  many  species  of  Jleliconida  in  travelling  from  east  to 

west,  and  I  am  inclined  to  think  it  is  due  to  the  direct  action  of  the  physical  conditions 

of  the  localities  on  the  early  states  of  the  insects. 

8.  Melin^a  Mnasias,  Hewitson. 

Mechanitis  Mnasias,  Hewits.  Exot.  Butt.  Mechanitis,  fig.  5. 

Eound  at  Para,  where  it  is  rare.  The  species  mimics  most  accurately  in  colours  the 
Ceratinia  Ninonia.  var.  JBarii. 

Genus  Tithorea,  Doubieday. 

Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  p.  99. 

1.  Tithorea  Harmonia,  Cramer. 
■ 

Papilio  Harmonia,  Cram.  Pap.  Exot.  t.  190.  f.  C. 

Tithorea  Megara,  Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  pi.  14.  fig.  2. 

Cramer's  figure  was  made  from  an  aberrant  example,  in  which,  as  frequently  happens 
in  the  Heliconid  a? ,  the  black  central  stripe  of  the  hind  wing  is  partially  connected  with 
the  hind  border ;  on  this  account  Doubieday  and  other  authors  have  passed  it  over,  and 
given  a  new  name  to  the  species.  The  figure,  however,  is  a  very  fair  one,  and  recogni- 

zable by  the  tricuspid  termination,  on  the  outer  border,  of  the  fore- wing  central  yellow 
crossbelt,  which  distinguishes  the  species  from  all  others.  It  is  found  pretty  generally 
throughout  the  Amazon  region,  in  the  moister  parts  of  the  forest,  and  in  company 
with  Melmaia  Mneme,  Mechanitis  Polymnia,  &c. 

2.  Tithorea  Ctjparina. 

<5  2 .  Size,  shape,  and  general  coloration  of  T.  Harmonia.  Fore  lomg :  above,  with 
the  basal  half  orange-tawny,  the  outer  edge  of  this  colour  running  very  obliquely  from 
the  middle  of  the  costa  to  the  outer  margin  ;  this  is  followed  by  an  irregular  and  oblique 
clear  yellow  belt  which  crosses  the  costal  part  of  the  end  of  the  cell  and  terminates  in  an 
obtuse  point  in  the  middle  of  the  outer  margin  ;  the  apical  part  beyond  the  yellow  belt  is 
black,  and  is  crossed  in  the  middle  by  three  yellow  spots  ;  the  basal  third  of  the  costa, 
the  median  nervure  to  the  1st  branch,  and  the  whole  of  the  hind  margin  are  bordered 
with  black,  besides  which  there  are  three  black  spots  on  the  disk  of  the  wing,  namely,  a 
triangular  one  in  the  middle  of  the  cell,  one  across  the  end  of  the  cell,  and  one  between 
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the  1st  and  2nd  median  branches.    Beneath,  the  same,  except  that  there  is  (in  some 
examples)  a  row  of  four  white  spots  along  the  outer  margin. 
Hind  wing  precisely  as  in  T.  Harmonia,  namely,  tawny-orange,  with  a  broad  stripe 

along  the  fore  margin  not  reaching  the  costa  or  the  apex,  an  outer  border,  widening 
towards  the  anal  angle,  and  a  central  stripe  from  the  abdominal  edge  to  the  lower  radial, 
crossing  part  of  the  cell,  black.  Beneath,  the  same,  except  that  there  is  I  row  of  fourteen 
silvery-white  submarginal  spots. 
Common  on  the  banks  of  the  Cupari  (branch  of  the  Tapajos),  where  it  replaces 

T.  Harmonia,  of  which  it  is  a  tolerably  well-marked  local  variety.  I  found  it  only  in  the 
district  just  named;  whilst  T.  Harmonia  ranges,  under  its  typieal  form,  over  a  wide  tract 

of  country,  from  Surinam,  Para,  and  the  Tocantins  to  the  banks  of  the  Upper  Amazons. 

* 

Subfamily  HELICONIN,£ 

Genus  IIeliconius. 

Heliconiusf,  Felder,  Wien.  Entom.  Monatsschr.  1S62,  p.  79. 

Heliconia  (Latr.),  Doubled,  and  Hewits.  Gen.  Diurn.  Lep.  p.  101,  and  authors. 

1.  Heliconitjs  Sylvana,  Cramer. 

Papilio  Sylvana,  Cramer,  Pap.  Exot.  t.  364.  f.  C,  D. 

This  species  is  common  throughout  the  Amazon  region,  in  company  with  H.  Numata, 

Melincea  Egina,  Mechanitis  JPolymnia,  and  other  species  of  Hel'iconida.  I  have  found 

examples  which  almost  link  it  to  H.  Numata;  indeed  the  three  forms  //.  Num«(a, 

H.  Sylvana,  and  H  Bucoma  might  be  treated  as  so  many  varieties  of  one  stock,  being
  in 

an  incomplete  state  of  segregation. 

2.  Heliconitjs  Numata,  Cramer. 

Papilio  Numata,  Cram.  Pap.  Exot.  t.  297-  f.  C,  D. 

This  species  is  so  variable  that  it  is  difficult  to  find  two  examples
  exactly  alike. 

Cramer's  figure  represents  a  frequent  aberration,  in  which  the  centra
l  stripe  of  the  hind 

wing  is  connected  by  dark  lines  with  the  hind  border ;  in  the  marki
ngs  of  the  fore  wmgs, 

however,  it  exhibits  nearly  the  most  common  form  of  the  spec
ies.     It  differs  from  II 

Sylvana  in  the  following  points :  t> 

1.  The  yellow  crossbelt  of  the  fore  wing  lies  wholly  beyond 
 the  cell ;  the  black  apical 

part  is  much  smaller;  and  there  is  only  one  transverse  row
  of  spots,  which  are  three  in 

number  and  widely  separated.  .... 

2.  The  black  spot  in  the  middle  of  the  fore-wing  cell  is 
 connected  with  a  hne  of  the 

same  colour,  which  runs  to  the  base. 

_   D       0 

oper)  to  be  the  internal 

Heliconidce,  p.  496.    The  small  nervnle  mentioned  (in  the  note  o
n  that  page) 

of  the  Danaoid  Heliconidce,  was  considered  by  Doubleday  (who  
noticed  it  in  t 

™^,„.0      Tr  «  rnnnected  with  the  submedian  nervure,  and  not  the  median, 

T5?iir.  *.  *—  -  - — *•  *■ *-? te<— ^rtr  ^ 

Heliconia  clashes  with  that  of  a  zronp  of  plants  inhabiting  the 
 same  region,  and 

Heliconii 
4e2 
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3.  The  black  central  stripe  of  the  hind  wing  rnns  from  the  middle  of  the  abdominal 

edge  to  the  apex  of  the  wing. 

4  The  pale  snbmarginal  spots  of  the  upper  surface  are  wanting. 

It  is  curious  that  these  points  of  difference  between  H.  Numata  and  H.  Sylvana  are 

almost  precisely  the  same  as  those  which  distinguish  Melincea  Mneme  from  M.  Egina. 

I  judge  from  this  that  a  mimetic  resemblance  is  intended  between  the  Heliconii  and 

the  Melincece — H.  Numiata  and  M.  Mneme,  H.  Sylvana  and  M.  Egina, — the  Heliconine 

insects  being  adapted  to  the  Danaine  species.  If  we  trace  the  species  or  races  allied  to 

H.  Numata  over  the  whole  of  Tropical  America,  we  shall  find  that  each  one  mimics  a 

Danaine  species  in  its  locality ;  and  I  think  it  probable  that  they  are  all  of  the  same  stock 

as  H.  Numata.  Thus,  in  Eastern  Brazil  H.  Ethra  mimics  Mechanitis  Nesaa ;  and  in  the 

southern  parts  of  the  same  country,  H.  Eucrate  precisely  imitates  Mechanitis  Lysimnia. 

I  have  already  mentioned  these  and  other  cases  occurring  in  New  Granada,  Nicaragua, 

Eastern  Peru,  and  the  Upper  Amazons  :  the  Heliconii  are  adapted  sometimes  to  a  Me- 
chanitis, and  sometimes  to  a  Melincea. 

H.  Numata  varies  in  structure  as  well  as  in  colours.  The  wings  are  sometimes  broader, 

sometimes  narrower ;  and  their  edges  are  simple  in  some  examples,  and  festooned  in  others. 

The  yellow  crossbelt  is  sometimes  blended  with  the  ground-colour  of  the  wing ;  in  many 

examples  which  connect  the  species  with  H.  Eucoma  it  is  narrow,  and  in  others  very 

broad,  as  represented  in  Cramer's  figure. 
The  central  black  stripe  of  the  hind  wing  is  often  very  broad,  covering  part  of  the  cell ; 

at  other  times  it  is  very  narrow,  and  passes  much  behind  the  cell. 

The  species  is  found  abundantly  throughout  the  Amazon  region ;  it  occurs  in  thinned 

parts  of  the  forest,  where  it  is  seen  sporting  about  by  twos  and  threes  in  the  sunlight,  or 

floating  lazily  in  the  air.  The  following  is  a  remarkable  variety  occurring  only  on  the 
Upper  Amazons. 

Var.  H.  Isabellinus. 

S  2  similar  in  shape  and  in  the  position  of  the  black  markings  to  H.  Numata.  Pale 

orange-tawny ;  in  the  fore  wing  the  two  macular  belts,  which  in  H.  Numata  are  distinct 
and  of  a  yellow  colour,  are  blended  together  and  of  the  same  pale  orange-tawny  hue  as 
the  rest  of  the  wing ;  the  nervures,  at  the  point  where  the  two  belts  touch,  are  margined 
with  blackish ;  the  apical  part  of  the  wing  is  black,  as  usual,  and  is  crossed  by  a  row  of 
four  pale  spots. 

Two  examples  occurred,  one  at  St.  Paulo,  and  one  (much  smaller)  at  Tunantins. 

3.  Heliconius  Eucoma,  Hiibner. 

D 577,  578 

This  species  differs  from  H.  Numata  in  the  yellow  crossbelt  of  the  fore  wing  being 

narrow  and  submacular,  consisting  of  four  or  five  more  or  less  distinct  elongate  spots, 

and  also  by  its  being  separated  from  the  cell  by  a  series  of  black  spots,  more  or  less  joined 
together  in  the  form  of  an  oblique  belt.  It  is,  however,  extremely  variable.  At  St. 

Paulo  and  other  stations  on  the  Upper  Amazons,  many  examples  occurred  of  a  very  dark 
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o ■brown  colour,  more  or  less  suffused  with  black;  one  variety  is  so  distinct  that  it 
merits  a  distinctive  name,  as  follow 

Var.  H.  Bardalinus. 

cf .  Similar  in  size  and  shape  to  //.  Numata  and  Eucoma.  Fore  wing  :  above,  rich 

orange-brown;  the  basal  half  of  the  costal  margin,  a  broad  stripe  on  the  hind  margin, 
broadest  in  the  middle,  and  an  irregular  border  along  the  outer  margin  black ;  an 

elongate  spot  within  the  cell  touching  the  base,  a  quadrate  spot  at  the  end  of  the  cell, 

and  two  rounded  spots,  one  between  the  1st  and  2nd,  the  other  between  the  2ml  and  '5rd 
median  branches,  also  black;  beyond  the  cell  is  an  oblique  bright-yellow  belt,  consisting 
of  five  elongate  spots,  and  between  it  and  the  apex  is  a  second  yellow  belt  of  four  smaller 

spots:  the  outer  edge  of  the  first  belt,  the  nervures  beyond  it,  and  an  irregular  spot 

around  its  extremity  are  black.    Beneath,  the  same. 

Bind  wing :  above,  rich  orange-brown  ;  a  stripe  along  the  costa,  a  broad  central  one,  and 

a  marginal  series  of  very  large  connected  angular  spots  black.  Beneath,  the  same, 

except  that  there  is  on  the  hind  margin,  towards  the  anal  angle,  a  series  of  ten  short 

yellowish- white  lines. 

Body  and  antennae  as  in  H.  Numata. 

The  rich  orange-brown  colour  of  the  apical  part  of  the  wing,  divided  into  spot-  by  the 

dark  lines  which  accompany  the  nervures,  gives  a  distinct  appearance  to  this  f<  ma,  which, 

however,  in  all  essential  points  is  very  closely  allied  to  II.  Eucoma.  It  is  found  in 

company  with  H.  Eucoma  at  St.  Paulo.  It  very  much  resembles  Jlelincea  Partialis  of 

the  same  neighbourhood. 

4.  Heliconius  Aurora. 

$ .  Size  and  shape  of  H.  Numata.  Fore  wing  :  above,  clear  tawny  orange 
;  the  basal 

half  of  the  costa,  a  broad  stripe  on  the  hind  margin,  touching  the  edge,  but
  not  reaching 

the  hind  angle,  an  elongate  spot  at  the  base  of  the  cell,  a  stripe  a
cross  the  end  of  the 

cell,  from  the  costa  to  the  outer  margin,  consisting  of  two  elongate
  spots  which  meet 

at  the  hind  angle  of  the  cell,  and  the  apical  fourth  of  the  wing  bla
ck :  in  the  middle  of 

the  black  apical  portion  is  an  elongate  yellow  spot,  crossed  by  
four  nervures.     Beneath, 

the  same ;  margin  spotless. 

Hind  wing :  above,  clear  tawny  orange ;  a  subcostal  stripe,  bent  before  tie  ,**  towards 

the  upper  radial,  and  a  very  large  rounded  spot  occupying
  more  than  the  anal  half  of 

the  wing,  black.     Beneath,  the  same;  margin  spotless. 

Body  and  antenna  precisely  the  same  as  in  S.  Nu
mata  and  the  allied  species  and 

v&ndjiGS 

This  apparently  distinct  species  occurred  at  St.  P
aulo;  it  has  a  striking  resemblance 

to  Melinl  Lucifer  of  the  same  locality.  It  agrees  in  a
ll  essential  points  with  B  Nnmata, 

and  is  most  likely  a  modification  of  that  species ;  but
  the  intermediate  connecting  forms 

are  wanting. 
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5.  Heliconitjs  Antiocha,  Linnseus. 

Papilio  Antiocha,  Linn.  Syst.  Nat.  ii.  add.  1068.  n.  12. 

  ,  Cramer,  Pap.  Exot.  t.  38.  f.  E,  F. 

A  widely  distributed  species  ;  found  in  Venezuela,  Guiana,  and  throughout  the  Amazon 

region,  with  the  exception  of  the  district  near  Para. 

6.  Heliconius  Clytia,  Cramer. 

Papilio  Clytia,  Cram.  Pap.  Exot.  t.  66.  f.  C. 

This  species  is  very  abundant  at  all  the  places  I  visited  on  the  banks  of  the  Amazons. 

In  many  places  a  variety  occurs  in  company  with  the  type,  in  which  the  first  yellow  belt 

of  the  fore  wing  is  narrow,  and  similar  in  shape  to  the  first  white  belt  of  H.  Antiocha. 

The  colour  of  the  belts  in  Cramer's  figures  of  P.  Clytia  is  given  as  white,  probably  by 
error  of  the  colourist. 

7.  Heliconius  Rhea,  Cramer. 

Papilio  Rhea,  Cram.  Pap.  Exot.  t.  54.  f.  C,  D. 

Also  a  generally  distributed  and  abundant  species  throughout  the  Amazon  region 

8.  Heliconius  Lettcadia. 

<j .  Expanse  2"  6'".  Similar  in  size,  shape,  and  general  colours  to  H.  Rhea ;  differs 
chiefly  in  having  a  series  of  eight  large  geminated  whitish  spots  on  the  posterior  margin 
of  the  hind  wing.     The  first  yellow  belt  of  the  fore  wing  is  in  the  form  of  an  oval  spot, 
divided  in  two  by  the  median  nervure.     The  hind  wing,  beneath,  is  considerably  different 
from  the  same  part  in  H.  Rhea  ;  the  red  streaks  and  spots  at  the  base  are  as  follows 
there  is  an  elongated  streak  along  the  basal  part  of  the  costa,  a  shorter  one  between  the 
basal  parts  of  the  costal  and  subcostal  nervures,  a  round  spot  within  the  base  of  the  cell, 
another  similar  one  at  the  base,  between  the  median  and  post-median  nervures,  and  a 
macular  vitta  running  in  a  curve  from  the  base  of  the  abdominal  edge  to  the  third  median 
branch.  The  marginal  geminated  spots  of  the  upper  surface  are  represented  by  large 
elongated  white  spots,  one  between  each  nervure. 

One  example,  taken  at  St.  Paulo. 

9.  Heliconius  Hermathena,  Hewitson. 

Heliconia  Hermathena,  Hewits.  Exot.  Butt.,  Heliconia,  fig.  5. 

This  very  beautiful  species  was  found  only  on  the  banks  of  the  Tapajos,  in  scattered 
woods  on  the  campos  opposite  Aveyros.     It  is  not  closely  allied  to  any  known  species ; 
as  Mr.  Hewitson  observes,  it  partakes  of  the  characters  of  H.  Phyllis  (of  Rio  Janeiro) 
and  H.  Charitonia  (of  the  West  India  Islands),  which  are  the  two  extreme  forms  of  the 
genus. 



OF  THE  AMAZON  VALLEY 

557 

10.  Heliconiijs  Erato,  Linnaeus. 

Papilio  Erato,  Linn.  Mus.  Lud.  Ulr.  231  (1764). 

  Amathusia,  Cram.  Pap.  Exot.  t.  1 77-  f-  F.  (1770). 
-  Doris,  Linn.  Mant.  536  (1771)*  var. 
  ,  Cram.  Pap.  Exot.  t.  337-  f.  C  (1782). 

  Quirina,  Cram.  I.  c.  t.  65.  f.  A,  B.  (1779)- 

The  two  forms,  Erato  and  Boris,  offer  a  striking  contrast  in  their  colours,  one  being  red, 

the  othf3r  blue,  and  were  naturally  considered  two  perfectly  distinct  species.  I  thought 

they  were  such  myself,  until  I  bred  them  from  precisely  simil ar  larvae,  which  fed  together 

in  one  cluster  on  the  same  tree.  There  are  males  and  females  in  about  equal  numbers  of 

both  forms.  I  did  not  find,  in  the  many  hundreds  of  examples  which  I  examined,  any 

intermediate  variety ;  the  species,  therefore,  offers  a  case  of  dimorphism  of  which  it  i 

difficult  to  surmise  the  purpose.  This  case  of  variation  in  colour  may,  however,  help  to 

explain  how  the  very  diversified  species  of  this  genus  have  originated, 

in.  both  forms  throughout  the  delta  region  of  the  Amazons,  Guiana,  and  New  Granada 

H.K 

5u"ul  "^  "A^u"  iV^5 

but  on  the  Upper  Amazons,  at  St.  Paulo,  I  found  one  of  them  absent,  the  blue  one 

(Doris)  only  existing  there ;  it  occurred,  however,  in  great  numbers. 

The  larva  has  a  series  of  moderately  long  hispid  spines  on  each  segment  of  the  body  : 

the  head  is  bifid ;  in  colour  it  is  yellow,  with  narrow  black  bands.  The  chrysalis  is  smoo
th, 

without  angles ;  the  head,  however,  is  prolonged  to  a  point.  It  is  suspended  fre
ely  by 

the  tail.     The  pupa-state  lasts  eight  days. 

11.  Heliconius  Metharme,  Erichson. 

Heliconia  Metha? 

-  This  species  has  very  much  the  appearance  of  H.  Er
ato  (var  Dom),  but  rt  wants  the 

patch  of  blue  at  the  base  of  the  hind  wings  above 
;  it  has,  on  the  other  hand,  a  ser.es  of 

short  bluish  lines  near  the  hind  margin,  which  are  a
bsent  in  H.  Erato.  Vr «»«£» 

a  common  insect  at  Ega  and  St.  Paulo,  but  did  not  occur  at  a
l  on  the  I^r^ 

The  species  is  found  only  in  the  interior  of  the
  forest,  flymg  slowly  and  delighting  to 

ItLTnL  scarlet  bloslms  of  a  climbing-pla
nt ;  whilst  H.  Erato  is  seen  only  on  the 

skirts  of  the  woods  and  in  damp  waste  places. 

12.  Heliconius  Melpomene,  Linnaeus
. 

Papilio  Melpomene,  Linn.  Syst.  Nat.  ii.
  758.  n.  71. 

  Cramer  Pap.  Exot.  t.  191.  f.  C. 

x,       a      i    •  '  «,p  middle  nart  of  the  Lower  Amazon  region,  at  O
bydos  and  Santarem, Found  only  in  the  middle  part  01  .^^  BrazU  ̂  

where  the  dry,  hilly  country  o Guiana  fro*  U^rth ,  a  ^  ̂   ̂  

the  south  reach  JjJ-J- £-J-^  ̂   »  *  J,  ̂   contrasted,  and  the zons  „  hght  and  sandy ,      ̂   The         ies  ̂   occurs  t  hroughout 
forests  thinner,  than  in  the  rot  ,  ^^  from  ̂   humid 

2TJKSS  *oth  Z  tt: "and  to  t ne  west  of  th
e  places  above  mentioned. 
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An  allied  species,  H.  Thelxiope  of  Hiibner,  exists  there  in  its  stead,  having  very  similar 

habits,  and  filling,  as  it  were,  the  same  sphere  in  the  economy  of  nature.  These  two 

forms  (H.  Melpomene  and  H.  Thelxiope)  have  all  the  appearance  of  two  thoroughly 

distinct  species;  but  they  are  connected  together  by  an  unbroken  series  of  varieties, 

the  principal  of  which  occur,  not  in  the  places  where  the  two  species  come  in  contact, 

but  in  two  isolated  limited  areas — at  Serpa  (west  of  Obydos)  and  on  the  banks  of  the 

Tapajos  (near  Aveyros).  These  connecting  links  cannot  be  the  hybrid  progeny  of  two 

originally  distinct  species,  on  account  of  their  geographical  position;  many  of  them 

(and  others  not  met  with  on  the  Amazons)  occur  also  in  Surinam  and  Cayenne,  where 

H.  Thelxiope  has  not  been  found.  I  believe  there  can  be  no  doubt  that  II.  Thelxiope 

is  descended  from  R.  Melpomene,  and  that  the  intermediate  varieties  are  remnants  01 

the  steps  of  modification.  The  following  are  the  principal  intermediate  varieties ;  they 

are  all  very  scarce,  whilst  the  species  they  connect  exist  in  great  profusion : — 

« 

Var.  1.  H.  Callycopis,  Cramer,  Pap.  Exot.  t.  190.  f.  E,  F. 

Same  as  H.  Melpomene,  except  that  the  red  belt  of  the  fore  wing  is  either  very  broa 

and  irregular,  or  is  broken  into  a  number  of  various-sized  spots. 
Surinam  and  Obydos,  Lower  Amazons,  in  company  with  H.  Melpomene. 

Var.  2.  H.  Elimcea,  Erichson,  in  Schomburgk,  Reise  in  Brit.  Guiana,  p.  595. 

The  same  as  Callycopis,  except  that,  in  addition  to  the  irregularity  of  the  red  belt,  the 
basal  part  of  the  fore  wing  has  a  large  red  patch. 

Obydos,  in  company  with  H.  Melpomene. 

Var.  3.  II.  Lucia,  Cramer,  Pap.  Exot.  t.  350.  f.  E,  F. 

Same  as  H.  Melpomene,  except  that  the  red  crossbelt  of  the  fore  wing  is  narrow  and 
curved  outwards,  and  that  there  is  a  large  quadrate  yellow  spot  within  the  end  of  the 
cell.    This  is  the  commencement  of  the  chain  of  variations  which  leads  to  H.  Thelxiope. 
The  H.  Lucia  of  Cramer  was  found  at  Surinam.     I  have  Amazonian  examples,  taken  at 
Serpa  and  on  the  Tapajos,  which  differ  in  the  yellow  spot  of  the  cell  being  scarcely 
perceptible. 

Var.  4.  The  same  as  H.  Lucia,  except  that  the  base  of  the  fore  wings  has  a  large  red  spot 
and  that  the  base  of  the  hind  wing  is  also  red. 
Serpa,  Lower  Amazons ;  banks  of  the  Tapajos,  near  Aveyros ;  Cayenne. 

Var.  5.  H.  LJrythraa,  Cramer,  Pap.  Exot.  t.  189.  f.  A. 
Santarem,  in  company  with  H .  Melpomene ;  Surinam 

Var.  6.  R.  Andremona,  Cramer,  1.  c.  t.  297.  f.  A Surinam. 
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Var.  7.  H.  TJdalrica,  Cramer,  I.  c.  t.  297.  f.  B. 

"  Para  "  (Cramer).  Taken  probably  somewhere  on  the  banks  of  t  he  Louer  Amazons, 
as  no  trace  of  any  of  these  forms  exists  at  Para. 

These  three  varieties  (5-7)  seem  to  be  intermediate1  between  H.  Melpomene  and  H.  Vest". 

I  once  took  a  $  Erythrcea  in  copula  with  a  <$  Melpomene.  H.  Vesta  would  appear,  from 

this,  to  be  descended  from  the  same  stock  as  H.  Thelxiope.  It  ha-,  however,  receded, 

as  a  form,  further  from  the  common  parent  than  H.  Thelxiope,  and  has  acquired  a 
much  wider  range. 

Var.  8.  H.  Tyche,  nob. 

Pore  wing  as  in  var.  2,  viz.,  black,  with  the  basal  third  and  a  broad  belt  across  the 

middle  rosy  red,  leaving  a  narrow  black  intermediate  space.  The  hind  wing  above  and 

beneath  is  precisely  as  in  H.  Thelxiope, 
Taken  at  Serpa. 

V'ar.  9.  H.  Hippolyte,  nob. 

Pore  wing  black;   the  basal  fourth  and  a  narrow  oblique  belt  crossing  the  wing 

beyond  the  cell,  from  the  costa  nearly  to  the  hind  angle,  rosy  red ;  there  is  also  a  ye
llow 

r  spot  on  the  costa,  on  the  inner  side  of  the  red  belt,  and  another  obscure  one  within  th
e 

cell.     Beneath,  the  same.     Hind  wing,  above  and  beneath,  as  in  H.  Thelxiope,
 

Serpa  and  banks  of  the  Tapajos. 

The  approximation  towards  fl.  Thelxiope  in  this  and  the  preceding 
 variety  is  very 

considerable. 

Var.  10.  H.  Cybele,  Cramer,  Pap.  Exot.  1. 188.  f.  A. 

Serpa  In  this  beautiful  variety  the  fore  wing  has  the  arrangeme
nt  of  yellow  spots 

very  similar  to  that  of  H.  Thelxiope ;  but  the  hind  wing  is  bla
ck,  as  in  H.  Melpomene, 

with  the  exception  that  there  is  a  red  spot  at  the  base. 

13.  Heliconius  Thelxiope,  Hiibner. 

Nereis  f estiva  Thelxiope,  Hiibn.  Samml.  Exot.  Schm
ett. 

Very  abundant  at  Para  and  on  the  banks  of  the  Tocantins, 
 also  on  the  Upper  Amazons, 

from  the  mouth  of  the  Madeira  to  Peru.  The  geograph
ical  position  of  the  complete 

chain  of  transition-forms  just  enumerated  seems  to  show
  that  H.  Thelxiope  originated 

in  a  variety  of  H.  Melpomene,  which  was  naturally  select
ed  out  of  the  many  that  arose 

in  the  species  on  its  descending  into  moist  areas,  as  bei
ng  better  adapted  to  the  humid 

forests  of  the  Amazon  plains  than  the  parent  form.  It  v
aries  much  in  the  shape  and 

position  of  the  yellow  spots  of  the  fore  wing,  but  the  
most  general  form  is  that  figured 

by  Hiibner.  The  following  are  the  more  im
portant  varieties. 

Var.  1.  R,  Aglaope,  Pelder,  Wiener  Entomologische  
Monatsschrift,  1862,  p.  79. 

Differs  from  K.  Tlielxiope,  Hiibner,  in  having  simply  a  narrow
,  oblique,  slightly  curved, 

yellow  macular  belt,  consisting  of  seven  spots,  which  cros
ses  the  fore  wing  considerably 

beyond  the  cell. 
XXIII 

4 
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Para,  and  north  coast  of  the  island  of  Maraj6.     Dr.  Eelder  descrihes  it  as  a  species, 

from  specimens  received  from  the  Upper  Rio  Negro. 

Var.  2.  H.  Vicinus,  Menetries,  Cat.  d.  1.  Coll.  de  l'Ac.  Imp.  de  St.  Petersbourg,  p.  114. 

In  this  variety  the  yellow  macular  belt  is  placed  close  to  the  end  of  the  cell ;  the  spots 

are  much  elongated,  and  form,  with  the  yellow  spot  within  the  end  of  the  cell,  a  large 

compact  macular  patch. 

Para  and  Upper  Amazons.     Neither  of  these  varieties  shows  a  tendency  to  become 

local,  or  separate  itself  from  the  parent  form. 

14.  Heliconius  Estrella \ 

same 
2 .  Size,  shape,  and  colour  of  H.  Thelxiope :  markings  of  the  hind  wing  nearly  the 

as  in  H.  Vesta.     Fore  wing :  above,  black,  the  basal  third  reddish  carmine ;   the 

nervures  bordered  with  black ;  a  narrow  macular  belt,  consisting  of  six  light  yellow  spots 

crosses  the  wing  much  beyond  the  end  of  the  cell,  nearly  reaching  the  2nd  medial 

branch.     Beneath,  the  same,  except  that  the  red  at  the  base  of  the  wing  is  scarcely 
shown . 

Hind  wing  :  above,  black ;  the  centre  of  the  cell  and  six  narrow  streaks  radiating  froni 

the  base,  and  running  between  the  nervures,  but  not  reaching  the  margin,  reddish  N 
carmine ;  the  second  streak  from  the  abdominal  edge  has  a  black  mark  near  the  base. 

Beneath,  the  same,  except  that  the  cell  has  simply  two  red  streaks,  that  there  is  a  round 

red  spot  between  the  median  and  abdominal  nervures,  and  that  the  costa  is  yellow  at  the 
base. 

Body  differently  marked  from  H.  Thelxiope,  the  thorax  being  black,  with  six  distinct 

rounded  yellowish  spots  and  two  transverse  lines  behind. 

This  form  seems  to  be  intermediate  between  H.  Melpomene  and  H.  Vesta.  It  agrees 

with  the  latter  in  the  design  of  the  hind  wings,  but  the  shape  and  colour  of  the  wings  are 

different  from  it.  In  H.  Vesta  the  shade  of  red  is  always  inclining  to  orange,  whilst  in 

S.  Estrella  it  is  of  the  same  crimson  tint  as  in  H.  Melpomene  and  Thelxiope.  This 

is  most  perceptible  in  living  specimens.  I  look  upon  H.  Estrella  as  a  race,  or  a  variety 

tending  to  become  a  race,  equivalent  to  H.  Thelxiope  and  H.  Vesta,  and  to  have  segregated 

from  the  common  stock,  independently  of  the  other  forms. 

I  met  with  it  only  in  the  Delta  lands  of  the  Amazons  ;  at  Para ;  and  on  the  northern 

coast  of  the  island  of  Maraj6. 

15.  Heliconius  Vesta,  Cramer. 
■ 

Papilio  Vesta,  Cram.  Pap.  Exot.  t.  119.  f.  A. 

This  species  is  very  abundant,  and  widely  distributed,  being  found  at  Surinam; 

Cayenne ;  along  the  whole  course  of  the  Amazons,  up  to  the  Andes  ;  in  Bolivia,  and  at 
Cuenca,  to  the  west  of  the  Cordillera.  It  is  further  removed  than  H.  Thelxiope  from 

H.  Melpomene,  differing  from  both  in  colour  and  in  the  shape  of  the  hind  wings,  their 
outer  margin  being  less  rounded :  the  yellow  marks  of  the  thorax  are  the  same  as 
those  of  H.  Estrella.  The  yellow  spots  of  the  fore  wing  vary  in  the  same  way  as  in 
H.  Thelxiope. 
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The  area  of  distribution  of  S.  Vesta  embraces  the  lesser  areas  of  II.  Melpomene  and 

H.  Thelxiope.  As  intermediate  forms  connect  it  with  II.  Melpomene,  there  can  be  no 

doubt  that  it  is  descended  from  the  same  stock  as  that  species ;  but  having  dberged 

more  widely,  it  is  not  readily  seen  to  be  a  modification  of  it,  like  II.  Thelxiope.  It  may 

be  the  oldest-created  of  this  cluster  of  imperfectly  segregated  species. 

16.  Heliconitjs  Burneyi,  Hiibner. 

Migonitis  Burneyi,  Hiibn.  Zutr'age,  f.  401,  402. 

This  fine,  large,  robust  species  belongs  to  the  same  group  as  II.  Melpomene,  &c
.  It 

seems  to  be  confined,  like  R.  Thelxiope,  to  the  forest  plains  of  the  Amazons ;  it  is  not, 

however,  a  common  insect,  but  is  restricted  to  certain  localities.  Its  stron
g,  bold  flight 

distinguishes  it  from  all  other  species  of  Ueliconius,  when  on  the  wing.  Ma
ny  individual  s 

of  both  sexes  have  the  hind  winffs  black,  except  a  patch  of  red  at  the  base. 

17.  Heliconitjs  Egeria,  Cramer. 

Papilio  Egeria,  Cram.  Pap.  Exot.  t.  34.  f.  B,  C. 

This  resembles  much  S.  Burneyi  in  size  and  general  appearanc
e;  it  seems,  however, 

to  be  a  perfectly  distinct  species,  recognizable  by  the  glos
sy  light-brown  lute  with  paler 

streaks  between  the  nervures,  of  the  under  surface  of  the  wi
ngs.  The  hind  wing  beneath 

has  a  red  streak  near  the  abdominal  edge,  and  there  is  a  yell
ow  spot  on  the  costa  at  th, 

base.  It  is  a  rare  species :  I  took  it  at  Para :  it  is  found  also  at  Cayenne,  where  S. B**W 

appears  not  to  occur.  My  specimens  differ  from  the  one
  figured  by  Cramer,  m  the  derign 

of  the  upper  surface  of  the  hind  wing,  the  red  colour  
of  the  basal  half  bemg  continued  >n 

a  series  of  eight  short,  wedge-shaped  streaks  into  the 
 broad,  black  marginal  half  of  the 

wing. 

18.  Heliconitjs  Acede,  Hiibner. 

Migonitis  Aatde,  Hiibn.  Zutrage,  f.  12? 
Heliconia 

The  antenna,  in  this  species  are  much  shorter
  than  in  the  JleUconu j «e ,  and 

more  thickly  clavate.  It  appears  to  be  confi
ned  to  the  Amazon  -S">n  and  Gu,  n.  In 

Guiana  (Demerara  and  Cayenne)  a  species  is
  found*  which  closely  resemUes  .t  m  shape 

and  colours,  but  differs  in  having  slender  an
tenna,,  like  the  typical  SeUcon , , . 

*  Heliconitjs  Xanthocles,  n.  s. 

6  •  3"  2'" . 

AANTHULLLs,  u.  c  ,  .  n 

me  end,  and  a  belt  or  seveu  iuiSc  =>r»««   

yellow  spot,  crossed  by  three  nervures.    Bene
ath,  the  same 

«-U  very  hi  nearly  eircnlar  :  a^e,  ̂ with    -^^ 
Beneath,  the  same, 

nervures 

with  four  small 

Scutellnm  and  two  spots  on  the  metathorax  
also  yellow.    The  abdomen 

origin,     .body  black  ;  neaa  w»»  « 

*   -  middle,  7^...  s_t  being  edged  with  yellow.     Antenna 

~ 

black. 

Demerara ;  Cayenne. 

4f2 



562 w 

H.  Astydamia  of  Erichson  differs  from  the  type  in  wanting  the  radiating  lines  of  the 

hind  wing.    We  have  already  seen  that  this  is  a  common  form  of  aberration  in  the 
Heliconii  of  this  group.         . 

- 

19.  Heliconius  Eicini,  Linnaeus. 

Papilio  Ricini,  Linn.  Syst.  Nat.  ii.  756.  63. 

-,  Cramer,  Pap.  Exot.  t.  378.  f-  A,  B. 

A  common  and  well-known  species.  It  appears  to  he  distributed  throughout  the 

whole  of  the  northern  part  of  tropical  America.  It  differs  in  habits  from  the  other 

species  of  the  genus,  inasmuch  as  it  frequents  the  skirts  of  woods,  semicultivated 

grounds,  and  gardens.  Its  antennae  are  short,  and  strongly  clavate :  in  this  feature,  as 

well,  indeed,  as  in  size,  shape,  and  habits,  it  approaches  the  genus  Eueides. 

Genus  Eueides,  Doubleday. 

Doubled.  &  Hewits.  Gen.  Diurn.  Lepid.  p.  145. 

1.  Eueides  Isabella,  Cramer. 

Papilio  Isabella,  Cram.  Pap.  Exot.  t.  350.  f.  C,  D. 

Papilio  Isabella  Nereis  fulva  Dianasa,  Hiibn.  Samml.  Exot.  Schm.  (slight  var.). 

This  is  a  common  and  abundant  species  throughout  the  Amazon  region  It  does  not 

inhabit  the  forest,  but  frequents  open  bushy  places  on  the  skirts  of  woods,  flying  in  the 

usual  sailing  manner  of  the  Heliconii.  like  the  species  of  Heliconida?  which  have  the 

same  style  of  coloration  {Heliconius  Numata,  Mechanitis  JPolymnia,  &c.)»  it  is  a  variable 

insect  on  the  Upper  Amazons,  although  constant  in  its  specific  characters  at  Para.  H. 
Dianasa  of  Hiibner  is  a  slight  variety. 

2.  Eueides  H^bneri,  M6n6tri£s. 

Eueides  Hiibneri,  Menet.  Cat.  d.  1.  Coll.  de  l'Ac.  Imp.  de  St.  Petersburg,  p.  116,  pi.  8.  f.  5. 

Ega,  rare.  Although  very  closely  allied  to  Eu.  Isabella,  this  is  a  well-marked  form, 
which  probably  maintains  itself  distinct  from  that  species.  It  differs  somewhat  in  the 
shape  of  the  wings ;  the  pale  central  crossbelt  is  divided  into  separate  spots ;  the 
antennge  are  black,  with  the  club  pale  beneath.  It  is  an  approximation  towards  Eu. 
Cleobaa  (Hiibn.)  of  Mexico. 

3.  Eueides  Lampeto,  n.  s. 

2  3".  Fore  wing  broader,  the  costa  more  arched  than  in  Eu.  Isabella  :  above,  orange- 
tawny  ;  a  small  portion  at  the  apex,  a  narrow  outer  margin,  and  a  broad  stripe  near  the 
hind  margin,  extending  from  the  base  to  near  the  hind  angle,  black ;  there  are  also  four 
black  spots  on  the  disk,  viz.  a  large  wedge-shaped  spot  within  the  cell  near  the  base,  a 
small  one  over  the  disco-cellulars,  a  large  rounded  one  between  the  2nd  and  3rd,  and  an 
indistinct  one  between  the  1st  and  2nd  median  branches;  close  to  the  apex  are  two 
whitish  spots.     Beneath,  the  same,  except  that  there  are  three  white  apical  spots. 

Hind  wing  :  above,  orange-tawny ;  a  line  along  the  basal  half  of  the  subcostal  nervure, 
a  broad  central  stripe  of  six  elongate  spots  behind  the  cell,  and  a  broad  hind  border 
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black ;  a  submarginal  row  of  whitish  spots,  interrupted  in  the  middle.  Beneath,  the 
same,  except  that  the  costal  nervure  is  also  black,  and  the  submarginal  spots  are  larger 
and  of  a  clearer  white,  there  being  two  between  each  nervure,  except  near  the  apex, 
where  there  is  only  one,  instead  of  two. 

Body  brown ;  antennae  yellow,  except  the  extreme  base,  which  is  black ;  forehead  and 

two  spots  on  the  crown  white ;  mesothorax  with  four  large  rounded  orange-tawny  spots, 
namely,  two  wide  apart  on  the  shoulders  and  two  near  together  in  the  middle. 

This  fine  large  species  is  deceptively  like  Stalachtis  Calliope.  It  appears  to  be  very 

rare.  I  met  with  only  one  individual;  at  St.  Paulo.  Stalachtis  Calliope  is  a  very 
abundant  species. 

4.  Eueides  Mereaui,  Hiibner. 

Colcenis  Mereaui,  Hiibn.  Zutrage,  f.  201,  202. 

The  sexes  differ  considerably  in  the  colours  and  design  of  their  wings.  The  d  is  dark 

orange-tawny ;  the  apical  half  of  the  fore  wing  is  black,  sometimes  crossed  by  a  short 

orange-tawny  belt ;  the  hind  wing  has  a  broad  and  rather  well-defined  black  border. 

The  2  is  paler  in  hue,  and  has  two  or  three  large  ochreous  spots  in  the  middle  of  the 

fore  wing ;  the  apical  half  is  black,  sometimes  with  an  ochreous  spot  on  the  costa,  half- 

way between  the  cell  and  the  apex;  the  black  border  of  the  hind  wing  is  ill  defin  d, 

shading  off  gradually  into  the  ground-colour  of  the  wing. 

I  met  with  this  species  on  the  Tapajos  and  Upper  Amazons.  It  is  found  within  the 

forest,  flying  about  the  tops  of  low  trees  in  sunny  openings.  It  has  no  near  ally  in  the 

Amazon  region,  to  my  knowledge. 

5.  Etjeides  Lybia,  Fabricius. 

73 

Hypsipile,  Cramer,  Pap.  Exot.  t.  177«  f-  C.  D. 

A  very  common  species  throughout  the  country.     It  flies  in  open
  sunny  places  on  the 

skirts  of  the  forest,  or  in  semieultivated  grounds.      The  cat
erpillar  resembles  in  al 

essential  points  those  of  Helicomus  Brato  and  the  species  of
  Argynnis.    Each  abdominal 

segment  is  furnished  with  a  row  of  rather  long  hispid  s
pines ;  the  head  has  two War 

spines,  longer  than  those  of  the  abdomen ;  the  colour  is  pale  red ;  the  spines  black 

chrysalis  is  angular,  and  spinose  on  its  dorsal  surface.     
The  pupa  state  lasts  eight  day 

The 

6.  Eueides  Thales,  Cramer. 

Papilio  Thales,  Cram.  Pap.  Exot.  t.  38.  f.  C,  D. 

Eueides  Thales,  Hewitson,  Journal  of  Entomology,  i.  pi-
  10.  f.  3  (var.). 

A  common  and  generally-distributed  species  in
  equatorial  America.    It  closely  resem- 

bles Helicomus  Vesta,  in  company  with  which  it  is 
 frequently  found. 

7.  Etjeides  Eanes,  Hewitson. 

Eueides  Eanes,  Hewits.  Journ.  of  Entom.  i.  pi  10. 1 
1. 

This  species  also  closely  resembles  Selicomus  Vest
a.    It  is  found  only  on  the  Ipp 

Amazons,  at  St.  Paulo,  flying  over  bushes  on  
the  skirts  of  the  forest. 
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8.  Eueides  Aliphera,  Godart. 

Papilio  Aliphera,  Godt.  Encyclopedic  Methodique,  t.  ix.  p.  246. 

A  widely  distributed  species,  being  found  over  nearly  the  whole  of  tropical  America 
It  seems  to  be  constant  throughout.     I  met  with  it  at  St.  Paulo. 

Subfamily  ACR^INjE. 

Genus  Acr^ea,  Fabricius 

1.  Acr^a  Thalia,  Linnaeus. 

Papilio  Thalia,  Linn.  Syst.  Nat.  ii.  75  7>  n.  67- 

  ,  Cramer,  Pap.  Exot.  t.  246.  f.  A. 

I  took  (at  Para)  only  one  individual  of  this  sole  species  of  Acr&a  found  in  the  Amazon 
region 

EXPLANATION  OE  THE  PLATES. 

The  Plates  are  designed  to  show  a  few  examples  out  of  a  great  number  of  mimetic  analogies  between 

various  Lepidopterous  insects  and  the  Heliconidae.  The  insects  figured  belong  to  four  families,  very 

widely  dissimilar  in  structure  and  metamorphosis :  Leptalis  (fam.  Pieridae),  Dioptis  (Bombycidae,  Moths), 

Stalachtis  (fam.  Erycinidae),  Ithomia,  Mechanitis,  Metkona  (fam.  Heliconidae).  The  figures  also  illustrate 

the  process  of  the  origination  of  a  mimetic  species  through  variation  and  natural  selection.  Reasons  have 

been  given  (p.  504  et  seq.)  for  considering  the  species  of  Leptalis  and  Dioptis,  amongst  others,  as  having 

been  adapted  by  this  process  to  the  species  of  Stalachtis  and  the  genera  of  Heliconidae — the  colours  being 

brought  into  exact  resemblance  by  the  successive  preservation  of  such  naturally  arising  variations  as 

tended  more  and  more  to  resemble.  One  species  only,  Leptalis  Theono'e,  furnishes  a  good  example  of  the 
process,  it  being  one  which,  by  a  rare  chance,  shows  in  its  existing  varieties  the  process  in  different  stages 

of  completion.  The  figures  indicated  by  a  simple  numeral  represent  the  adapted  forms  ;  those  marked  a, 

the  species  to  which  they  are  adapted. 

Plate  LV. 

Fig.  1*.  Leptalis  Theono'e  (Hewitson).— Inhabits  Cupari,  55°  W.  long. 
Fig.  la.  Ithomia  Flora  (Cramer). — Inhabits  Cupari,  55°  W.  long. ;  also  the  mouth  of  the  Amazons  ai 

Surinam. 

Neither  of  these  forms  is  found  further  westward  on  the  Tinner  Amazons.  wrhere  the  followi 
occur 

Leptalis  Theono'e,  var.  Melano 
W 

Fig.  2  a.  Ithomia  Onega  (Hewitson).— Upper  Amazons,  from  58°  to  70°  W 

species,  is  very  much  larger  than  the  one  figured  in  this  Plate. 
Hewitson 

very 

much 

m  size. 
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Fig.  3-  Leptalis  Theono'e,  var.  Lysino'e  (Hewitson.     Described  by  this  author  as  a  distinct  species.     The 
white  fore  part  of  the  hind  wing  is  merely  a  sexual  character^  and  is  hidden  by  the  fore  wing  in 

the  natural  position  of  the  wings). — Ega,  Upper  Amazons,  65°  W.  long. 

Fig.  3  a.  Sialachtis  Phadusa,  var.  Duvalii  (Perty). — Ega,  Upper  Amazons,  65°  W.  long. 
The  resemblance  between  these  two  is  very  great,  when  flying  in  their  native  woods.  The 

Leptalis  is  quite  unlike  any  Ithomia  found  in  the  whole  region,  and  is  supposed  to  have  been 
adapted  to  the  Stalachtis,  because  its  original  variations  were  in  the  direction  of  Stalachtis,  and 

this  disguise  equally  well  served  the  purpose  of  preservation  with  that  of  an  Ithomia. 

Fig.  4.  Leptalis  Theono'e,  var. — Ega.     Described  by  Hewitson  as  a  variety  of  L.  Lysino'e,  Exot.  Butt. 
Leptalis,  fig.  13. 

Fig.  5.  Leptalis  Theono'e,  var.— Ega. 

Fig.  6.  Leptalis  Theono'e,  var. — Ega.     This  has  considerable  resemblance  to  Ithomia  Illinissa,  fig.  Ga. 

Fig.  7-  Leptalis  Theonoe,  var. — St.  Paulo. 

Fig.  8.  Leptalis  Theonoe,  var. — Ega. 

Fig.  9.  Leptalis  Theono'e,  var. — St.  Paulo. 
These  six  varieties  occurred  only  in  single  or  very  few  examples  :  they  imitate  (with  the 

exception  of  fig.  6)  no  other  insect,  and  are  supposed  to  be  either  simple  variations  (sports)  or 

remnants  of  the  steps  of  modification  which  have  led  to  the  various  complete  adaptations  in  the 

two  districts  where  they  are  found.  In  any  case  (since  it  is  impossible  to  suppose  that  each  is 

an  unmodified  descendant  of  a  parent  originally  created,  in  the  usual  sense  of  the  term)  they  may 

be  taken  as  affording  proof  of  the  variability  of  the  species  in  several  divergent  directions, 

tending  towards  resemblance  to  Ithomue. 

Fig.  6  a.  Ithomia  Illinissa  (Hewits.). — Ega. 

Fig.  10.  Dioptis  JEliana  (n.  sp.  or  var.  ?),  deceptively  like,  when  flying,  Ithomia  Mlia,  a  small  species 

near  akin  to  J.  Illinissa,  and  found  in  company  with  it  at  Ega. 

Fig.  11.  Dioptis  Ilerdina  (n.  sp.  or  var.?).     Closely  resembles,  when  flying,  Ithomia  Ilerdina  (PI.  LVI. 

fig.  4  a),  and  found  in  company  with  it  at  St.  Paulo. 

Fig.  12.  Dioptis  Onega  (n.  sp.  or  var.?).     Closely  resembles,  when  flying,  Ithomia  Onega  (PI
.  LV. 

fig.  2  a),  and  flies  in  company  with  it  at  St.  Paulo. 

Fig.  13.  Dioptis  Cyma  (Doubleday).     Closely  resembles  Ithomia  Cymo,  a  species  simila
r  to  /.  Flora 

(
f
i
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Plate  LVI. 

Leptalis  Theono'e,  var.  Eryth 

W.  long 

Fig.  2.  Leptalis  Theono'e,  var.  Ery throe.— St.  Paulo. 

Fig.  3.  Leptalis  Theono'e,  var.  Erythroe.— -St.  Paulo. 

Fig.  3  a.  Ithomia  Orolina,  var.  Chrysodonia.— St.  Paulo. 

variations  between  L.  Erythroe'  and  Theonoe  can  be  traced  through  the  varietie
s 

mgs 

narrowing 8,  5,  and  6  of  the  preceding  Plate.     The  sul 

to  be  a  simple  variation.     Some  traces  of  the 

also  seen.    The  imitation  of  Ithomia  is  not  n<      m 

the  preceding  and  fig.  4  of  the  present  Plate,  but  there  is  a  considera
ble  approximation,  giving 

as  it  is  m 

appearance  of  a  striving  after 
The  selection  of  individuals  having  the 

most  faithful  likeness  is  here  either  not  rigid  or  we  see  the  format
ion  of  an  exact  mimetic 

analogue  in  process. 
var St.  Paulo. 

Fig.  4a.  Ithomia  Ilerdina  (Hewitson).— St.  Paulo. 

This  Leptalis  appears  at  first  sight  an  absolutely  distinct  species,  but  it  is
  plainly  a  modifies 
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tion  whose  adaptation  is  complete.  As  to  the  fore  wings,  the  vacillating  nature  of  the  colours 

is  seen  in  figs.  4, 6,  and  8  of  Plate  LV.  in  the  clearest  manner.  The  hind  wings  appear  very 

peculiar,  on  account  of  the  milky  colour  j  but  this  is  shown  to  arise  by  variation  in  Tthomia,  which 

exhibit  all  the  grades  of  variation  from  dusky  to  white  nervures  and  ground  of  the  hind  wing. 
■- 

Nehemia  (of  authors). — New  Granada  and  S.  Brazil. 

ired  to  show  the  normal  form  of  the  family  ( Pieridm,  called  in  England  "  Garden  White  " 

Butterflies)  to  which  Leptalis  belongs.  The  contrast  in  form  and  colours  points  to  the  conclu- 

sion that  all  the  other  forms  of  Leptalis  are  perverted  from  the  usual  facies  of  the  family  by  long- 

continued  process  of  adaptation  to  the  Heliconidae,  in  whose  company  (each  species  with  its 

Heliconian  model)  they  are  solely  found. 

Fig.  6.  Leptalis  Theonoe,  var.  Argochlo'e. — St.  Paulo. 
Fig.  6  a.  Ithomia  Virginia  (Hewits.). — St.  Paulo. 

The  links  of  modification  may  be  traced  also  with  respect  to  this  apparently  distinct  Leptalis. 

The  shape  of  the  spot  of  the  fore  wing  is  seen  to  be  very  variable  in  figs.  1,  2,  3  of  this  Plate, 
and  in  9  and  4  of  Plate  LV. 

Fig.  7-  Leptalis  Amphione,  var.  EgaSna. — Ega. 

Fig.  *a.  Mechanitis  Polymnia,  var.  Egaensis. — Ega. 

Fig.  8.  Leptalis  Orise  (Boisduval). — Cupari,  55°  W.  long.;  also  Cayenne. 
Fig.  8a.  Methona  Psidii  (Linnaeus). — Cupari ;  also  Cayenne. 

ERRATUxM. 

At  p.  515,  after  the  characters  of  Family  2.  Papilionid^e,  insert 
Subfam.  1.  Papilionin^:. 

Subfam.  2.  PierinjE. 
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XXXIII.   Observations y^n  the  Gonidia  and  Confervoid  Filaments  of  Mosses,  and  on  the 
relation  of  their  Gonidia  to  those  of  Lichens  and  of  certain  freshwater  Alga.     By 

J.  Braxton  Hioks,  M.D.  Lond.t  F.R.S.  and  L.S. 

Bead  June  5th,  1862. 

FOR  a  considerable  time  it  has  been  known  that  the  Thallophytes  throw  off  certain 

b le  cells,  called  gonidia,  which  are  capable  of  reproducing  the  species  ii 

they  spring.  It  has  also  been  known  that,  to  a  limited  extent,  they  possess  the  power 

of  segmenting  before  they  produce  a  new  thallus.  The  observations  of  a  l<  \\  Con- 

tinental naturalists*  pointed  out  that  they  could  not  be  distinguished  optically  from 

the  then-called  Protococcus-torms  ( Chlorococcus) . 

These  observations,  however,  had  attracted  but  little  general  at  t  ention  to  the  matter.  In- 

deed their  tendency  was  such  that,  fully  carried  out,  they  necessitated  a  reconsideration  of 

all  the  Palmellaceas  or  pseudo-unicellular  Algse  (Braun)  and  of  the  true  unicellular  Al
gsB 

(Braun) .  The  contemplation  of  such  a  revision  might  well  be  considered  sufficie
nt  to  alarm 

even  the  most  persevering  systematist ;  for  it  involves  the  very  arduous  task  of  watching 

the  growths  classed  under  these  heads  throughout  a  long  period,  and  under  
every  possible 

change  of  external  conditions,  with  this  additional  difficulty,  that,  
in  case  the  observations 

produced  no  decisive  result,  they  could  not  be  admitted  as  a
bsolute  evidence  that  these 

forms  were  really  unalterable,  because  the  conditions  to  which  
they  were  thus  exposed, 

perhaps,  might  not  include  all  the  combinations  of  influe
nces  to  which  they  were  liable 

in  their  natural  state.  Besides  this,  there  is  the  fact  already
  pointed  out  in  the  course 

of  my  observations  on  the  gonidia  of  Lichens  t,  wh
ich  increases  the  difficulty  of 

proving  the  separate  existence  of  these  and  allied  gro
wths,  namely,  their  continuing  in 

the  same  form  of  existence  for  an  indefinite  period,  
segmenting  continually,  till  ex- 

ternal conditions  are  favourable  for  inducing  a  change  in  the  
mode  of  growth,  in  winch, 

again,  they  may  continue  for  an  equally  indefinite 
 period,  and  so  on  in  every  phase 

through  which  they  are  capable  of  passing.  I  b
elieve  the  task  just  indicated  has  not  yet 

been  continuously  undertaken ;  and  at  present  any  attempt  at  fixing  the  true  
position 

of  these  organisms  would  be  completely  vain  
and  disappointing  till  more  extensive  re- 

searches in  all  directions  shall  furnish  sufficient  materials  on  
which  to  argue^ 

The  observations  on  the  development  of  the
  gonidia  of  the  Lichens  which  I  have 

brought  forward  in  the  •  Journal  of  Microscop
ical  Science,'  1860  (July  and  October) 

and  1861  (Januarv),  also  on  the  growth  
and  diamorphosis  of  Lyngbya  mnrahs,  and 

on  the  statospores  %  of  Voir  ox  in  1861,  show 
 that  from  these  plants  large  quantities  and 

* 
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masses  of  green  cells  are  produced  having  all  the  characters  of  the  Palmellacese  ( Ohio- 

rococcm,  Ecematococcus ,  Gcelocapsa,  Sorospora,  Palmoglaea,  &c),  and  [in  the  case  of 

Collema]  of  Nostoc,  and  probably  the  Nostochacese,  perfectly  nndistinguishable  from  the 

so-called  true  forms ;  and  therefore  it  would  be  impossible  to  assert  that  any  given  mass 

of  these  growths  was  not  the  segmenting  gonidia  of  these  Thallophytes. 

Hence,  in  the  papers  just  mentioned,  I  have  dwelt  strongly  upon  the  uncertainty 

attending  the  ranking  of  these  as  independent  organisms,  and  the  great  necessity  there 

is  for  re-examining  carefully  the  entire  subject  afresh  and  with  the  advantage  of  the 

clue  furnished  by  the  observations  above  alluded  to. 

It  is  with  the  view  of  assisting  in  the  solution  of  this  difficult  inquiry  that  I  have 

brought  forward  the  following  observations — not  with  the  presumption  of  being  able  by 

them  to  clear  up  the  question  finally,  but  to  add  information  to  that  already  acquired, 

upon  which  to  make  inferences  regarding  the  separate  entity  of  these  forms — and  also 

of  introducing  some  other  facts  interesting  to  the  vegetable  physiologist. 

The  term  gonidium  has  been  applied  to  the  single  cell  thrown  off  by  the  thallus- 

producing  plants,  and  is  probably  the  simplest  homologue  of  the  gemma  of  the  higher 

Cryptogamia.  The  gemmae  of  the  higher  kinds,  consisting  of  several  cells,  are  capable 

of  growing  out  at  once  into  the  peculiar  species  from  which  they  spring,  by  a  process 

purely  vegetative  and  agamic  *.  The  gonidia  of  the  Thallophytes  have  also  the  same 

power  under  certain  circumstances  (<?.  g.  the  sori  of  Lichens) ;  and,  besides  this,  they 

have  been  known  to  have  the  power  of  simple  subdivision  prior  to  their  forming  the 

perfect  plant.  That  they  have  a  far  more  varied  and  extensive  property  of  multipli- 

cation than  was  originally  supposed,  I  have  shown  in  the  papers  quoted.  That  the  pro- 

duction of  gonidia  is  not  confined  to  the  Thallophytes,  but  may  be  abundantly  traced  in 

the  Mosses,  will  be  one  of  the  endeavours  of  this  communication  to  point  out. 

But,  whereas  in  the  Thallophytes  they  can  be  produced  upon  almost  any  part  of  the 

plant,  except  upon  that  especially  set  apart  for  gamic  reproduction  (if  such  be  the  true 

nature  of  the  apothecia  and  spermogones  of  Lichens,  or  of  the  receptacle  of  the 

Hymenomycetes,  &c),  we  shall  find,  on  the  other  hand,  that  in  Mosses  a  particular 

portion  is  set  apart  for  their  production, — though  it  must  not  be  understood  that  the 

other  portions  of  the  plant  cannot  produce  them ;  for,  as  I  shall  be  able  to  point  out 

hereafter,  under  peculiar  circumstances  almost  every  part  is  so  capable. 

These  observations  were  made  upon  a  variety  of  our  own  common  native  Mosses, 

Bryum,  Neckera,  Polytrichum,  Hypnum,  Tortula,  &c.  They  all  showed,  equally  well,  under 
the  same  circumstances,  the  phenomena  to  be  mentioned,  as  far  as  I  was  able  to  judge. 

If  we  examine  any  Moss,  more  particularly  in  the  early  spring,  about  its  base,  just  at 
the  junction  of  the  true  roots  with  the  ascending  axis,  we  shall  almost  invariably  find, 

where  the  axes  of  different  plants  do  not  grow  together  too  closely,  green  filaments,  of 
indefinite  length,  springing  out  and  branching,  the  branches  frequently  interlacing 

The  exact  value  of  the  distinction  between  the  simple  gonidium,  tubercle,  gemmule,  propagule,  does  not  appear 
clearly  marked :  transitions  continually  occur  between  each  and  all  of  them*  The  first  certainly  tends  more  parti- 

cularly to  multiplication  by  the  production  of  separate  cells  ;  the  latter  kinds  to  the  extension  of  filaments  leading 
more  directly  to  the  formation  of  the  leafy  axis. 
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with  those  of  neighbouring  plants.     These  have  been  known  as  the  "  confervoid  fila- 

ments," or  "confervoid  radicles"  (PL  LVII.  fig.  1). 
Formerly  they  were  not  recognized  as  belonging  to  the  Mosses,  and  were  at  one  time 

very  decidedly  claimed  by  algologists  *,  under  the  name  of  "  Protonema."  "We  owe  to 
Kiitzing  the  discovery  that  Protonema  is  not  an  Alga,  but  the  product  of  Mosses  f, 

although,  before  him,  it  was  not  unknown  that  Mosses  did  produce  confervoid  filaments 

from  their  spore}.  Subsequently  Schimper,  in  his  excellent  work  on  the  Mosses  §, 

confirmed  the  correctness  of  this  observation  of  Kiitzing,  and  more  fully  traced  the 

development  and  growth  of  the  confervoid  filaments  from  the  spore,  and  the  "propa- 

gule,"  and  the  origin  of  the  leafy  axis  from  them.  As  far  as  my  observations  have 

proceeded  in  this  direction,  they  coincide  with  those  of  Schimper,  and  therefore  I  must 

refer  those  interested  in  the  subject  to  his  work. 

Now  Kiitzing,  in  his  *  Phycologia  Generalis,'  retains  the  group  Protonemese,  and  of 

them  he  says,  "They  are  Conferva?  nearly  allied  to  Chuhphora.  They  are  particu- 

larly distinguished  by  growing  out  of  water,  by  pushing  their  root*  into  the  earth,  as 

the  Mosses  do,  and  by  never  developing  their  fruit  between  the  branches  of  the  threa
d, 

but  either  on  the  end  of  the  same  or  on  one  side."  He  -ives  two  genera,  Protonm
m 

and  Gongrosira.    Their  characters  he  describes  as  follows : 

Trichomata  radicantia,  parenchymatica,   ramosa,   ccelogonimica.     Gonidia 
 in  lineas 

longitudinales  disposita ;  spermatia  pedunculata,  lateralia.
 

2.   Gongrosira.  '      ̂  
Trichomata  radicantia,   parenchymatica,  ramosa,  apice  demu

m  torulosa.    Articuh 

ultimi  demum  in  spermatia  terminalia  transeunte
s. 

That  Gongrosira  is  also  derived  from  the  same  origin  seems  
clear  to  me;  certainly  G. 

clavata  (Kiitzing),  called  by  Dillwyn  Conferva  mMcapiu
lari*. and  recognized  as  such 

by  Kiitzing  himself,  is  of  moss-origin.     So  also  is  G.  s
clerosans  («  Phycologia  Generalis, 

tab.  xvii.  fig.  8),  so  far  as  can  be  judged  from  t
he  figure  given. 

Besides  these  Protoneme*,  there  is  another  al
lied  family  given  by  Kut.mg 

transieae.     In  this  is  included  the  genus  Chroolep
us,  the  characters  of  which  are  thus 

"^ichomata  cartilaginea,  colorata,  polygonimica, 
 ramosa.     Spermatia  nunc  lateralia, 

Ch 

s 

terminalia >> 

That  some  of  the  forms  figured  under  this  name 
 belong  to  the  confervoid  filaments  of 

Moss  I  think  highly  probable. 

The  plate  of  Chrooleim  (tab.  vii.  fig.  2)  cert
ainly  resembles  a  condiHon  winch  the 

moss-growth  assumes 

*  See  Eng.  Bot.  "  Protonema, 99 

Synop 

t  ****  Phycologia  <">»"«  ■-*  <££.  ̂   LinMan 
Fr.  L. 

I  Hedwzg,  *"undamenta  »^u- .—-  - >  Entwicklung  der  Laubmoose.    Meyen,  Pflanzen- 
Nees  d'Esenbeck,  Nov.  Act.  Acad.  C.  L.-L.  vol.  xm

.    ̂ assep     ,  D 

physiologie,  t.  iii.  p.  403.     Gottsche  on  Haplomitnu
m  Hooken,  No*  Act.  Acad.  C*s.  L.  C.  N.  L.  vol.

  xx.  p.  1. 
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The  observations  of  Br.  Caspary  *,  which  show  that  Chroolepus  produces  zoospores, 
are  not  inimical  to  this  view,  as  will  be  pointed  out  in  the  course  of  the  following 

remarks.  In  addition  I  may  also  add  that  I  have  often  observed  the  peculiar  form 

of  the  end-cells  giving  off  these  zoospores,  as  figured  by  him  in  the  older  confervoid 
filaments  of  Mosses. 

The  gonidia  mentioned  by  Kiitzing  (in  the  characters  of  Frotonema)  as  being  thrown 

off  from  the  filament  were  first  noticed  by  him  f,  who  also  showed  that  they  sprouted 

out  again  into  a  filament,  but  that  whilst  free  they  were  globular  and  then  looked  like 
frotococcus-cells. 

Beyond  this  point  in  their  history,  and  the  knowledge  of  their  "  peculiar  fruit "  (tu- 
bercles, Schimper)  and  the  propagules  of  Schimper,  I  am  not  aware  that  any  one  has 

preceded  me  in  the  observations  about  to  follow.  Before  proceeding  further,  it  will  be 
useful  to  describe  more  particularly  the  "  confervoid  filaments." 

They  consist  of  a  single  series  of  cells,  of  a  length  varying  according  to  outward  con- 
ditions, each  cell  possessing  the  property  of  forming  branches  like  themselves.  They 

are,  in  the  first  instance,  produced  by  the  germination  of  a  spore,  as  has  been  pointed 
out  by  the  observers  above  quoted ;  and  although,  as  Schimper  }  has  beautifully  shown, 
the  ascending  axis  arises  from  them,  yet  the  axis  and  the  leaves  in  their  turn  give 
rise  to  the  filaments,  as  Kiitzing  §  and  Schimper  also  have  pointed  out,  and  which  can 
be  readily  verified. 

When  the  filament  springs  from  either  axis  or  leaf,  or  from  a  single  unsegmented  goni- 
dium,  the  first  change  in  the  cell  (for  in  either  case  only  one  cell  is  involved)  is  a  bulging 
out  of  a  portion  of  its  wall,  which,  after  growing  a  certain  length,  is  shut  off  from  the 
original  cell  by  a  septum  at  the  point  of  origin  ||  (PI.  LVII.  fig.  2).  After  this  cell  has 
grown  a  certain  length,  a  binary  subdivision  of  its  contents  takes  place,  upon  the 
common  to  that  form  of  parietal  cell-formation  f . 

Quart 
t 

t 

||  This  corresponds  with  Nageli's  description  of  cell-formation  in  the  Conferva;  (Ray  Soc.  1845,  p.  260) :— "  The 
cell-formation  occurs  in  a  similar  manner  when  a  cell  grows  out  sideways  from  the  stem  to  produce  a  branch.  The 
septum  is  then  produced  between  the  newly  outgrown  and  the  original  portions  of  the  cell.  The  cell-contents  also 
remain  unaltered  here  while  the  septum  is  becoming  apparent."  Again  (Ray  Soc.  1849,  p.  141),  "A  cell 
grows  out  into  a  branch,  and  divides  by  parietal  cell-formation  into  two  cells,  in  such  a  way  that  one  corresponds  to 
the  original  cavity  of  the  cell,  the  other  to  the  expanded  part.  Here  are  to  be  enumerated  the  formation  of 
branches  in  Algae,  Fungi,  Florideae,  &c.  It  probably  exists  in  all  plants,  but  may  be  recognized  best  in  organs  com- 

posed of  rows  of  cells." 

^f  "The While 

formation 

dissepiment 
membrane  i 

in  addition,  directs  attention  here  more  particularly  to  the  primordial  utricle,  bounding  and  cutting  off  the  two  parts 
from  each  other,  even  before  the  origin  of  the  cellulose  dissepiment.  According  to  this  representation,  the  septum  is 
formed  by  the  two  individualized  portions  of  contents  into  which  the  mother  cell  divides,  and  which  secrete  cellulose 
upon  their  whole  surface  after  they  become  separately  constituted,  touching  by  their  flat  adjacent  surfaces,  whence,  of course,  the  cellulosp  lavpr«  €nr™*A  ^n  *o^  ™~iv   •        .     .    «  .     ,         ,     .  ,  . 

septum,  which,  however,  from  the  nature  of  its  origin,  is  composed  of  two  plates.      Referring  to  the  ab  origine existing  contact  of  the  daughter  cells  with  the  whole  internal  surface  of  the  wall  of  the  mother  cell  in  the  formation  of 
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By  the  continuation  of  this  process,  chiefly  in  the  terminal  cell,  and  by  the  growth  of 
the  already  formed  cells,  and  by  the  formation  of  branches  from  branches  continuously, 
the  length  of  the  filaments,   and  the  area  they  occupy,  are  extended   indeiiniteh 
(PL  LVII.  figs.  3,  4,  5).     The  branches  are  often  commenced  at  an  early  period  of  the 
existence  of  the  cell  from  whence  they  arise  (PI.  LVII.  fig.  2). 

The  contents  of  the  cells  vary  much  in  appearance,  according  to  their  age.  At  first, 
in  the  growing  end  and  in  the  half-formed  cell  of  the  branches,  there  is  a  tendency  to 
general  homogeneousness,  although  scarcely  ever  complete.  In  either  case,  very  shortly 
after  the  cell  is  formed,  the  contents  consist  of  a  transparent,  colourless  lay 

mordial  utricle)  lining  the  cell -wall,  together  with  granules  of  uniform  green  colour 

(chlorophyll-granules),  in  greater  or  less  quantity.  In  the  actively  growing  cell,  the 

centre  contains  a  transparent  fluid  (sap-fluid) ;  but  in  those  which  have  solid,  unyielding 

cell-walls,   the   endoplast  fills  up  the  interior,  and  the   granules  crowd  each   other. 
sometimes  very  closely. 

A  nucleus  can  frequently  be  observed  in  the  mature  cell,  though  not  always.  In  the 

contents  of  the  bulging  commencement  of  a  branch,  no  nucleus  is  to  be  observed  ;  nor  d<>0 

the  nucleus  of  the  old  cell  undergo  any  change  in  consequence.  The  nucleus  of  the  new 

cell  must  therefore  be  formed  subsequently  to  the  cell,  which  is  certainly  not  produced 

by  it.  This,  with  many  other  facts,  and  with  some  which  will  hereafter  be  given,  seem 

to  point  out  that  the  nucleus  does  not  necessarily  play  so  important  a  part  in  cell-forma- 

tion as  some  have  supposed.  I  notice  this  only  incidentally,  as  the  discussion  fully  carried 

out  would  be  foreign  to  the  purpose  of  this  communication.  As  I  have  remarked  above, 

the  length  of  each  cell  of  the  filament  varies  extremely,  according  to  the  external  con- 

ditions. Under  much  moisture  and  heat,  it  is  very  much  increased,  so  that  it  may  be 

twenty  or  thirty  times  longer  than  wide ;  and  sometimes  the  more  terminal  cells  are 

elongated  into  delicate  hairs,  bearing  a  striking  resemblance  to  the  so-called  cilia
  of  the 

Drapamaldia  (PL  LVII.  fig.  6)  (which  in  some  other  respects  they  mu
ch  imitate), 

their  green  protoplasmic  contents  being  drawn  out  somewhat  
in  the  manner  ob- 

servable in  that  genus. 

The  general  tendency  of  the  growth  of  these  filaments  is 
 towards  an  arborescent 

form  when  growing  free  and  not  crowded;  and  for  a  certai
n  time  they  continue  un- 

altered from  the  simple  plan  just  described :  sometimes  they  are  scarcely  branched  at  all 

(PI.  LVII.  fig.  7);  sometimes  the  secondary  branches  are  arr
anged  on  the  plan  of  a 

cyme  (PL  LVII.  fig.  5).  . 

In  these  forms  the  confervoid  radicles  continue  to 
 grow  for  an  indefinite 

ternal  circumstances  remaining  the  same ;  and  in  course  of  time  very  large  surfaces  can 

be  covered  by  them,  unless  usurped  by  other  plants.  T
hey  are  perfectly  capable  of 

independent  existence,  whether  they  have  arisen  from  a 
 spore,  leaf,  stem,  or  root,  when 

separated  from  their  source;  and  hence  the  erroneous 
 impression  of  their  Algal  origin. 

This  is  the  less  to  be  wondered  at,  if  we  notice  the  growt
h  of  one  when  placed  m  water. 

Under  these  circumstances  the  activity  of  its  develop
ment  and  linear  growth  is  wonder- 

time 

cells  by  division  of  the  whole  contents,  Nageli  calls  t
he  formation  of  cells  by  division  •  parietal  cell-fonna.ion

 ' 
—Braun's  «  Rejuvenescence  in  Nature,'  Ray  Soc.  1853,  p.  234. 

M 
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fully  increased,  if  not  exposed  to  too  much  light ;  so  that  in  a  week  it  can  multiply  itself 

200  or  300  times,  while  the  original  type  has  heen  nearly  preserved,  the  slight  alteration 

being  in  the  elongations  of  the  cells,  and  a  decrease  of  their  breadth. 

Now,  although,  for  the  most  part,  these  confervoid  filaments  generally  preserve  their 

peculiar  appearance,  and  are  in  this  manner  very  readily  distinguished  from  the  true 

root -filaments,  whose  endoplast  is  colourless  and  the  cell-walls  more  or  less  stained  with 

a  brown  colour,  yet  there  is  a  great  tendency  for  each,  even  after  full  formation,  to  pass 

into  the  other.  This  can  be  frequently  seen  in  their  natural  state,  and  can  be  shown 

by  experiment  (Pl.LVII.fig.  8).  The  greater  tendency,  however,  is  for  the  radicles  to 

pass  into  the  confervoid  filament  than  the  contrary.  The  colourless  endoplast  of  the 

true  radicles  becomes  green  and  granular ;  and  ultimately  they  exhibit  all  the  characters 

of  true  confervoid  filaments.  On  the  other  hand,  I  placed  in  the  sun  a  glass  full  of  the 

filaments  which  had  grown,  and  were  then  growing,  in  water.  After  a  week  the  cell- 

walls  of  the  older  portions  had  become  stained  brown,  and  they  had  assumed  the  ap- 

pearance of  those  radicles  whose  contents  had  assumed  the  green  colour. 

Some  of  the  filaments  which  I  had  grown  in  water  branched  in  a  manner  very  similar 

to  Draparnaldia  tenuis  {Stygeoclonium  tenue,  Kiitzing) ;  indeed,  had  it  not  been  for  its 

known  origin,  I  should  have  instantly  regarded  it  as  such.  I  have  shown  one  less 

marked  at  PI.  LVII.  fig.  9  (the  only  one  of  which  I  preserved  a  drawing).  In  a  glass  of 

water,  where  I  had  placed  Moss,  on  one  occasion  I  found  a  very  fine  specimen  of  D.  tenuis. 

This  is  a  very  unusual  place  to  find  this  plant ;  and  though  I  could  not  absolutely  trace 

it  to  a  Moss,  yet,  coupled  with  the  fact  that  similar  growths  can  be  so  originated,  and 

also  that  the  radicles  produce  elongated  cilia-like  cells,  it  seems  to  be  a  point  worthy  of 

further  research,  whether  or  not  that  genus,  or  at  any  rate  the  above  species,  may  or  may 

not  have  its  origin  from  Moss  in  some  one  of  its  phases.  Nor  should  this,  in  our  present 

state  of  knowledge,  be  considered  a  wild  speculation ;  for  we  know  nothing  of  the  agamic 

growth  of  Draparnaldia :  we  have  nothing  to  militate  against  its  being  one  mode  of 

vegetative  growth  of  a  form  considered  altogether  distinct ;  and  this  is  not  more  extrava- 

gant than  the  known  fact  that  these  confervoid  filaments  can  produce  and  spring  from 

Mosses.  I  again  remark,  we  know  so  little  of  the  whole  possible  life-history  of  these 

simpler  plants,  that  our  want  of  knowledge  of  a  precedent  cannot  be  quoted  against  it. 

Frequently  in  the  larger  filaments,  and  towards  the  extremity  of  those  whose  growth 

is  not  very  active,  may  be  seen  here  and  there  a  considerable  separation  between  the  two 

adjacent  cells.     If  this  be  carefully  examined,  it  will  be  noticed  that  this  space  is  filled 

by  a  transparent,  colourless  cell,  which  at  first  sight  might  be  considered  to  have  no 

contents ;  but  upon  careful  examination,  and  the  use  of  reagents,  it  will  be  found  that 

there  is  colourless  homogeneous  endoplast,  so  closely  applied  to  the  inner  side  of  the 

cell-wall  as  otherwise  to  escape  detection  (PL  LVII.  fig.  10).    When  the  cells  of  this 

filament  separate  from  one  another,  these  transparent  cells  also  become  detached,  and 

ssume  the  shape  of  flattened  spheres,  or  they  may  become  quite  globular.     Whether 

they  possess  any  further  history  I  am  unable  to  tell.     It  seems  rather  to  be  some 

abnormal  condition  of  cell-formation  at  the  line  of  the  separation  of  the  two  portions 
a  portion  detaching  itself  at  the  time  of  division,  and  forming  around  it  a  layer  of 
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cellulose.  It  bears  a  considerable  resemblance  to  the  heterocysts  of  Nostoc  (Collema- 

gonidium)  and  the  so-called  Nostochacese,  considered  by  Braun  *  as  the  first  appearance 

of  vegetative  permanent  cells, — although  he  considers  these  to  be  formed  by  a  cell  divi- 

ding into  two  unequal  halves,  one  of  which  remains  permanent,  and  the  other  continues 

to  segment. 

It  has  already  been  remarked  that  these  filaments  will  soon  cover  a  large  space  of  t  he 

ground  in  their  neighbourhood  with  their  branches,  if  they  are  p  rmitted  to  grow  unre- 

strained ;  but  after  a  time,  particularly  in  damp,  shady  situations,  the  numerous  brandies 

begin  to  crowd  upon  each  other  so  as  to  form  a  compact  mass  of  filaments  (PL  LVI1I. 

fig.  16) ;  sometimes  these  intimately  interlace,  but  more  often  they  run  upwards,  parallel 

to  one  another  (PI.  LVIII.  fig.  16,  PL  LVIL  fig.  7).  Very  commonly  these  blanches 

are  of  nearly  equal  length,  so  that  the  surface  on  which  they  grow  appears  clothed  with 

velvet.  Sometimes,  when  they  press  closely  upon  one  another  laterally,  they  become 

hexagonal,  and  the  cells  of  the  lower  portion,  deprived  of  their  due  quantity  of  light, 

become  nearly,  and  occasionally  entirely,  colourless. 

The  foregoing  description  applies  to  confervoid  filaments  grown  un
der  circumstances 

favouring  active  vegetation,  namely,  under  warmth  and  moisture,  such
  as  in  the  shade 

of  walls,  banks,  and  sides  of  ditches.  The  same  can  also  be  very  readily
  produced  art  i- 

ficiaUy,  by  keeping  them  under  a  glass  shade  in  a  warm  room, 
 without  direct  sunlight 

But  drought  and  cold  produce  very  marked  changes  in  their  ou
tward  form  and  appear- 

ances, which  I  shall  endeavour  to  describe. 

Under  drought,  more  particularly  during  summer,  the 
 growth  of  the  cells  is  much 

checked,  and  at  the  same  time  the  cell-wall  becomes  
much  thicker.  The  cell-content s 

still  growing,  the  chlorophyll-utricles  crowd  the  interi
or,  and  press  upon  each  other 

(PI  LVII  fig  11)  Sometimes  the  cell-wall  is  itself 
 dyed  with  chlorophyll,  and  some- 

what undefined  from  the  contents,  like  the  segmenting  g
onidia  of  Collema-*  condition 

not  very  uncommon  in  the  segmenting  cell  generall
y.  This  tendency  to  the  blending  oi 

the  contents  with  the  cell-wall  I  have  endeavoured  to
  show  at  PL  LVIL  fig.  lib.  It  ,s 

very  curious  to  observe  the  effects  produced  by
  alternations  of  weather  upon  the*  hla- 

ments,  illustrations  of  which  may  be  procured  
artificially.  Some  of  the  cells  are  long, 

with  few  granules ;  some  are  short,  and  the  c
ontents  closely  packed.  Some  have  begun 

to  branch!  and  become  suddenly  arrested  in
  the  process,  the  bulging  part  becommg 

covered  with  a  dense  cell-wall,  precluding  f
urther  growth  m  that  direction.  Some  of 

these  branches,  encouraged  by  warmth  and  w^
^n^  grown  out  into  narrow 

elongated  cells,  so  as  to  look  something  like  r
oots  (PL  LVIL  fig.  11  ft).  A  any  part  ol 

the  cell  is  capable  of  bulging,  and  as  any  one  of  th
e  cells  can  do  so  ̂ pend-^  of  the 

other,  and  as  the  rate  of  growth  of  one  cell  is  not  limited  by  that  ̂ ^^^
 

easily  be  imagined  how  variable  and  tor
tuous  may  be  the  forms  which  these  con

fenoid 

filanfents  assume  under  the  varying  influences
  of  our  cHmate.  Perhaps  *: may  be  bes 

observed  in  those  filaments  which  inhabit  
the  bark  of  trees  or  dry  walls,  where  the 

effect  of  the  alternations  of  the  season
s  is  more  marked.  - 

A  very  common  effect  which  drought  produce
s  or  increases  is  the  development  of  a 

*  Rejuvenescence  in  Nature,  Ray  Soc.  1853,  p.  146. 
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red  or  reddish-brown  colour  in  the  cellulose  of  the  cell-wall.  It  occurs  most  frequently 
in  those  found  on  bark  of  trees  and  walls,  and  is  more  noticeable  in  summer  and  autumn, 

although  it  is  to  be  met  with  at  all  seasons  in  the  older  cells  (PI.  LVII.  figs.  7, 11). 

When  a  new  growth  springs  up,  the  young  cell-walls  possess  no  colour,  showing  that  it 
is  the  production  of  age.  On  one  occasion,  I  saw  this  colour  produced  in  all  the  cells  of 

a  large  quantity  of  confervoid  filaments  which  had  grown  in  water  in  the  shade.  I  had 

placed  the  glass  out  of  doors  in  the  sun,  and  was  surprised  to  find  that  all  the  older 

cell-walls  had  become  dyed  of  a  reddish-brown  hue,  although  previously  colourless : 

the  contents  within  remained  green.  There  is  another  change  I  have  observed,  ap- 

parently connected  with  drought,  and  probably  also  with  a  dimunution  of  vital  activity, 

namely,  the  contents  become  brown  or  reddish  brown.  PI.  LVII.  fig.  12  b  shows  the 

filament  green,  while  at  a  it  is  changed  to  brown.  That  they  were  from  the  same  source 

was  readily  proved,  by  finding  the  green  and  brown  cells  on  one  filament  in  varying 

degrees  of  change.  These  brown  cells  separated  very  readily  from  one  another,  as 

is  the  case  in  all  the  older  cells  of  the  filaments.  The  filament  possessed  somewhat 

the  appearance  of  the  filamentous  diatoms  {Melosira,  e.  g.) ;  and  this  was  more  striking 
upon  the  separation  of  the  cells;  for  both  the  ends  of  each  were  marked  with  ra- 

diating lines,  which,  seen  in  profile,  proved  to  be  ridges  (PI.  LVII.  fig.  12  c).  At  the 

same  time  the  cell-wall  was  very  rigid,  thin,  transparent,  and  comparatively  inde- 

structible. It  seems  to  me  that  this  condition  is  to  be  considered  asa  "  resting  "  form, 
equivalent  to  that  state  well  known  in  the  Algae.  Their  subsequent  history  I  was  not 
able  to  trace. 

Having  thus  endeavoured  to  point  out  the  more  actively  growing  condition  of  the 

confervoid  filaments,  I  shall  attempt  to  show  the  various  means  by  which  they  assist  in 

the  reproduction  of  the  parent  Moss  *. 

The  first  I  shall  mention  is  one  variety  of  those  modes  in  which  in  all  cases  the 
ascending  axis  is  formed  out  of  the  cell  of  the  filament.  It  is  also  one  of  the  most 

direct  methods  by  which  the  filament  attains  that  end.  For  other  modes  I  must  refer 

the  reader  to  Schimper's  work  above  quoted. 
From  any  cell  of  the  filament,  except  from  those  which  are  concerned  in  the  processes 

to  be  related  hereafter,  a  branch  is  produced,  the  end  cell  of  which  divides  into  two 

cells  in  the  ordinary  way  above  described,  the  terminal  one  increasing  considerably  in 
size.  Prom  this,  many  (three  or  four)  branches  spring,  in  the  mode  of  branching  before 
mentioned,  in  a  row  or  verticel ;  the  cells  of  these  branches  are  delicate  and  tapering, 
and  have  the  property  of  curving  in  towards  the  centre.  There  is  also  a  similar  row 
of  smaller  branches  springing  from  the  same  cell  within  the  former  row,  surrounding  as 
it  were  an  imaginary  axis.  From  this  springs,  by  gradual  increment  in  the  number  of 
the  cells,  the  stem  of  the  Moss.  The  first  attempt  at  differentiation  on  the  part  of  the 
confervoid  filament  is  thus  shown  to  be  in  the  cell  producing  the  rows  of  curving-in 

In  the  following  remarks  I  have  assumed  that  all  these  various  phenomena  tend,  sooner  or  later,  to  the  formation 
of  confervoid  filaments,  and  through  them  to  the  other  parts  of  the  Moss.  I  have  not  possession  of  definite  proof 
of  this ;  but,  from  our  knowledge  of  kindred  conditions,  we  may,  I  think,  fairly  assume  such  to  be  the  direction  of their  growth. 
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branches.  This  I  have  drawn  on  PI.  LVII.  fig.  12.  The  precise  point  from  which  the 
roots  (true)  are  given  off  I  have  not  observed.  In  PL  LVII.  fig.  13,  the  filament 

from  which  this  ascending  axis  sprang  is  tinged  with  brown.  This  is  not  a  necessary 
point;  I  have  seen  it  arise  from  cells  of  the  most  distinctly  marked  Confervoid  type. 

This  mode  of  development  is  frequently  to  be  met  with,  and  seems  to  hold  an  analogous 

position  to  the  buds  on  the  creeping  stems  of  Phanerogamous  plants. 

The  next  plan  to  be  described,  by  which  these  filaments  assist  in  reproduction,  is  that 

which  has  been  described  by  Kiitzing  as  the  "  peculiar  fruit "  of  the  Protonemea*.  They 
are,  however,  by  no  means  confined  to  the  filaments,  but  can  be  found  on  any  part  of 

the  plant  except  the  spore-frond  (sporange  and  peduncle).  They  are  found  at  the  end 

of  a  branch  of  a  filament  whose  cells,  instead  of  elongating,  become  broader,  the  whole 

assuming  the  form  of  a  club,  containing  5  to  8  cells.  The  cell-walls  become  thickened, 

and  the  green  granular  contents  closely  approximated.  After  some  time  the  cell-walls 

assume  a  reddish-brown  colour,  which  becomes  darker  by  age.  Segmentation  sometimes 

takes  place  in  a  direction  parallel  with  the  axis  of  the  filament,  or  even  irregularly 

(PI.  LVII.  fig.  4«).  When  the  cell-wall  has  assumed  a  full  brown  colour,  the  green 

colour  of  the  contents  becomes  fainter,  and  at  last  they  are  frequently  transform «-d  into 

oil-granules,  after  the  manner  of  the  formation  of  the  oily  contents  of  the  hypnospores 

of  Volvox  and  other  Algse.  When  these  gemmae  have  become  quite  brown,  they  easily 

separate  from  the  filament  and  become  free.  They  occur  at  all  times  of  the  year,  but 

are  most  observable  during  drought.  When  they  are  excited  to  grow,  they  begin  to 

shoot  out  into  a  confervoid  filament,  generally  from  the  extremities,  although  sometimes 

each  ceU  may  push  out  a  branch  laterally.  At  PL  LVII.  figs.  4  a,  5,  15  a,  PL  LVIII. 

fig.  23  b,  are  shown  these  "  gemma?."  No  doubt  these  are  "  resting  gemma,"  one  o
f  the 

means  by  which  the  life  of  the  plant  is  preserved  during  severe  trials  of  dro
ught  and 

cold  *. 

They  have  been  caUed  gemmae,  and  considered  the  homologues  of  the  ge
mmae  (bulbils, 

&c.)  of  the  higher  plants  ;  but  although  they  are  subservient  to  
the  reproduction  of  the 

parent,  yet  the  ascending  axis  does  not  immediately  spring  out  o
f  them,  but,  as  has  been 

already  remarked,  they  sprout  out  into  confervoid  filaments  first
,  from  any  one  of  the  com- 

ponent cells,  which  then  pass  on  to  the  formation  of  the  ascending  
axis,  as  above  noticed. 

They  differ,  therefore,  from  the  bulbils  in  not  possess
ing  a  true  «  stirps"  within  them- 

selves.    It  seems  that  we  should  rather  consider  each  as  a  resting  comp
ound  powidum, 

the  reason  for  which  will  be  more  apparent  as  we  proce
ed  to  the  consideration  of  the 

single-celled  gonidium  itself. 

But  this  is  not  the  only  method  by  which  the  confervo
id  filaments  are  reproduced :  any 

one  of  the  cells,  detached  from  the  other,  is  capahle  of
  continuing  the  growth  of  the  fila- 

ment, in  the  same  manner  as  each  is  capahle  of  doing  it  whilst 
 forming  part  of  t  he  filament, 

by  branching  and  division,  as  I  have  before  notice
d.  And  there  is  a  great  tendency  for 

these  cells  to  separate  from  each  other,  more  part
icularly  in  the  older  filaments  (see 

PL  LVII  figs  4  b,  10,  11,  12,  11,  15) ;  but  whether  
old  or  young,  they  may  bulge  out 

* 

Schimper. 

idea  may  be  formed  of  the  single  gonidium. 
XXIII 

4 
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on  any  side  and  form  a  branch,  which,  segmenting,  becomes  a  true  filament  (PI.  LVII. 

fig.  4  c).  Not  unfrequently  these  cells  retain  their  linear  form,  especially  after  the  cell- 

wall  has  become  dense  by  age,  though  sometimes  whilst  the  linear  growth  is  very 

active.  In  the  latter  case,  the  contents  of  these  actively  growing  cells  occasionally  be- 

come more  or  less  homogeneous,  with  a  distinct  central  nucleus  (PL  LVII.  fig.  15  c), 

and  much  resemble  a  single  cell  of  Palmoglcea.  As  a  rule,  when  the  separated  cell 

retains  its  linear  form,  and  is  in  active  growth,  it  does  not  in  general  branch  laterally 

for  some  time,  but  continues  in  the  linear  direction  by  binary  division  for  a  considerable 

period.  But  frequently,  under  certain  conditions,  the  terminal  cells,  instead  of  possessing 

an  elongated  form,  become  more  or  less  globular,  which  shape  is  not  confined  to  the  last 

one,  although  it  may  be  more  marked  in  it,  but  is  frequently  seen  in  the  four  or  five  (or 

even  more)  nearest  the  end  of  the  branch  (PI.  LVII.  figs.  10  b,  13, 15).  Of  these  the  terminal 

one  possesses  the  greatest  tendency  to  become  free,  although  all  of  them  do  so  very  readily. 

These  free  cells,  then,  appear  quite  globular,  with  green  contents,  which  are  sometimes 

granular,  though  more  frequently  more  or  less  homogeneous,  with  or  without  a  central 

nucleus,  as  is  observed  in  the  gonidium  of  the  Lichens  (PI.  LVII.  fig.  10  c).  Where 

there  is  this  tendency  to  the  globular  form  of  the  cells  near  the  extremity  of  the  filaments, 

there  is  also  a  disposition  in  the  cell-contents  to  become  more  deeply  green.  This  is 

partly  owing  to  the  deeper  tint  the  contents  assume,  and  partly  to  the  closer  crowding  of 

the  chlorophyll-granules  of  which  they  are  composed. 

These  terminal  globular  cells  have,  under  certain  conditions,  a  tendency  to  become 

quiescent ;  the  cell-wall  then  becomes  thicker,  and,  as  in  the  cells  mentioned  before,  it 

frequently  assumes  a  reddish-brown  colour,  whereby  the  whole  becomes  very  dark 

indeed,  so  as  to  become  almost  a  black  ball  (PI.  LVII.  fig.  15  b,  PL  LVIII.  fig.  16).  These 

cells  also  segment  in  a  less  regular  manner  than  do  those  of  the  same  filament  below  it ; 

there  is  an  imperfect  tendency  to  branch.  The  cells  thus  formed  at  the  side  tend  to  the 

globular  form  (PL  LVIII.  fig.  16  b,  c).  The  cells,  thus  altered  in  appearance,  generally 

detach  themselves  in  groups  of  two  or  three  cells  to  each,  and  can  be  carried  about  by  the 

elements.  They,  however,  occasionally  do  not  become  globular,  but  more  or  less  oval, 

springing  from  the  end  of  one  cell  in  groups  of  three  or  four,  as  shown  at  PL  LVII. 

fig.  15  b,  each  cell  of  which,  becoming  free,  appears  like  the  cell  of  a  Palmogleea,  especially 

as  in  some  the  contents  become  homogeneous,  with  a  central  nucleus.  As  this  mode  is 

observable  on  the  branch  of  the  same  filament  which  possesses  the  other  forms  at  the 

same  time,  this  peculiar  appearance  is  thus  traced  to  its  true  origin,  which  would 

otherwise  scarcely  be  guessed  at.  The  cells  are  more  active  than  the  globular  forms ; 

and  some,  as  soon  as  they  separate,  begin  to  segment  linearly,  and  to  form  a  filament. 
These  conditions  were  looked  upon  as  Confervse  by  the  older  algologists,  under  the 

name  of  C.  multicapsularis  (PL  LVIII.  fig.  16;  see  Dillwyn's  '  Conferva ')  and  C. 
umbrosa  (PL  LVII.  fig.  15  6).  I  have  already  pointed  out  Kutzing's  arrangement  of these  and  other  forms. 

These  free  dark  cells  with  crowded  contents,  when  influenced  by  warmth  and  moisture, 
form  branches  in  the  manner  already  described,  thus  giving  rise  to  new  filaments. 
They,  however,  may  become  mother-cells,  as  will  appear  below.     In  PL  LVIII.  fig.  16  a 
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will  be  seen  a  number  of  'filaments  crowding  each  other  and  running  parallel,  the 
terminal  cells  of  which,  having  assumed  the  dark  colour  and  globular  form,  produce  a 

dark  velvety  covering  to  the  surface  upon  which  they  grow — and  thus  presenting  an 
appearance  easily  mistaken  for  Conferva?. 

I  have  hitherto  in  this  communication  shown  the  multiplication  of  the  cells  upon  1 

linear-binary  form  of  growth;  we  now,  however,  come  to  another  stage,  where  t he- 

segmentation  proceeds  upon  the  quaternary  or  its  multiples;  and  this  leads  us  into  still 

more  interesting  ground. 

The  first  time  I  observed  this  was  in  some  filaments  which  I  placed  in  water ;  and 

these,  after  growing  some  time,  produced  cells  at  various  points,  chiefly  at  their  ends, 

which  had  not  only  segmented  once  upon  the  quaternary  plan,  but  their  subdivisions 

had  also  repeated  the  process.  This  I  have  shown  on  PL  LVI1I.  fig.  17.  1 D  some  the 

process  had  extended  still  further,  and  in  some  less  regularly,  so  as  to  produce  irregular 

masses  of  green  cells,  in  varying  degrees  of  the  same  form  of  segmentation  (EL  LV 1 1 1 . 

fig.  17  b).  However,  in  some  the  contents  had  divided  into  six  or  more  portions  
round 

a  common  centre  (PI.  LVIII.  fig.  17  c),  and  the  parent-cell  wall,  bursting,  let  free  a  group
 

of  cells  ready  again  to  divide. 

Guided  by  these  facts,  I  pursued  my  investigations  in  the  >ame  d
irection,  and  found 

that  the  globular  cells,  which  I  have  already  described,  separating  fr
om  the  ends  of  the 

filaments,  frequently  underwent  quaternary  subdivision,  and  
that  in  them  the  process 

went  forward  to  the  infinite  multiplication  of  these  green  c
ells,  the  result  of  wl 

repeated  and  rapid  segmentation  was  to  produce  cells
  of  exceeding  minuteness, 

as  I  have  formerly  shown  in  a  similar  condition  in  the  go
nidia  of  Lichens,  is  dependent 

on  the  preponderance  which  the  process  of  subdivisio
n  holds  over  individual  cell-.rowth 

When  the  former  process  is  in  abeyance,  then  the  l
atter  regains  the  ascendency ;  and 

isions.  so  small  as  scarcely  to  show  any  disti
nction  between  cell-wall 

This 

these  little  drv 

and  contents,  gradually 
cell 

in  size  so  as  at  last  to   equal  the  original  parent 

At 'first  the  contents  of  the  cells  were  somewhat  gra
nular,  but  after  a  generation 

two  they  became  homogeneous  and,  in  every 
 respect,  could  not  be  ousting 

be  distinguished  from 

the  subdivisions  of  the  Lichen-gonidmm 

And  in  another  respect  they  much  resem
bled  these  latter  namely  tn  the  great 

tendeney  for  the  proce^  to  keep  on  unvary
ingly  in  the  form  m  whteh  ft  had  begum 

This  ean  readily  Z  observed  by  any  one  who  will  t
ake  the  troub *     Ljg.  areas  may 

thus  be  eoverel  by  the  growth  of  ̂ ^J% ££%££?£? 
time,  certainly  over  a  year,  and  probably,  as  far  

as  1  can  maive       ,  '  • 

It  may  always  be  noticed  on  the  face  of 
 any  wall  where  Mosses  grow,  that  undern

eath 

m,  this  property  of  repeated  and  inces
sant  subdivision ,  \  •  i   +;ui«  knfnro  the  next  can  be  recognized ; 

early  in  the  cell,  that  one  subdivision  is  nanny  «un;  F«~ *  ,  Rejuvenescence  in 

Nature'  (Kay 

*L,  or  rather  eootinne  it  in  a  new  generatio
n,  till  age  finally  is  attained  in  a  last 

goes  division 

99 

4h2 
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each  patch,  a  large  stream  of  these  Chlorococcus-like  bodies  may  be  seen,  running 

downwards.  I  have  not  separately  drawn  these  cells,  because  they  are  so  like  those  on 

PL  LVIII.  fig.  18  c,  to  which  I  refer  the  reader. 

Sometimes  on  trees  I  have  observed  that,  instead  of  producing  the  globular  free  cells 

just  described,  as  occurs  in most  situations,  the  whole  cells  of  the  filament,  which 

generally  tapering  towards  the  extremity,  undergo  this  quaternary  form  of  segmenta- 
tion  in  situ.     It  will  be  first  noticed  that  the  cell-walls  become  thicker,  the  contents  less -

>
 

while  the  whole  filament  increases  in  diameter,  and  that  then  the  contents 

segmenting  (PL  LVIII.  fig.  18  a).  After  a  time  the  parent-cell  walls  dissolve  away, 

and  the  subdivisions  become  free  (PL  LVIII.  fig.  18  b).  Erom  this  point  the  description 

applied  to  those  cells  which  were  free  before  division  corresponds  so  exactly  as  not 

to  need  repetition  (PL  LVIII.  fig.  18  c).  By  this  means,  as  by  the  other,  large  por- 
tions of  bark  of  trees  are  covered  with  the  Chlorococcus-like  bodies,  which  multiply  also 

indefinitely. 

But  in  some  filaments  there  is  a  still  more  unsuspected  change,  namely,  in  the  pro- 

duction of  cells  of  Glceocapsa.  The  segmentation  proceeds  within  the  filament,  as  in  the 

instance  just  quoted ;  but  the  divisions  become  invested  in  a  gelatinous  envelope,  while 

the  parent-cell  wall  breaks  up.  These  Gloeoeapsa-like  bodies  then  become  free,  and 
continue  the  segmenting  process  as  in  Glceocapsa.  This  I  have  shown  on  PL  LVIII. 

fig.  19  a.  It  is  a  condition  by  no  means  rare  in  the  winter  months :  considerable  masses 
of  these  bodies  are  to  be  found  so  produced. 

I  have  frequently  seen  Glceocapsa  poly  dermatica  (Kutzing),  &c,  formed,  as  well  as 

other  so-called  species.  After  frequent  segmentation,  the  cells  are  imbedded  in  an 
indefinite  mass  of  gelatinous  substance. 

But  there  is  a  variety  of  this  "  Glceocapsa-form&tion  "  frequently  met  with  (PL  LVIII. 
fig.  20  dd). 

The  cells  of  a  filament  in  one  or  in  every  part  at  once  begin  the  process  of  quaternary 

segmentation,  as  before  noticed,  at  first  regularly,  but  shortly  after  irregularly ;  besides 

this,  a  certain  amount  of  free-cell  formation  goes  on  within  the  divisions  (mother  cells) ; 

so  that  it  is  difficult  to  say  which  kind  of  cell-formation  predominates  (PL  LVIII. 

fig.  20  a  a).  In  this  manner  large  irregular  masses  of  segmentary  cells  are  produced, 

like  some  of  those  resulting  from  segmentation  of  the  so-called  Palmellaeeae  (PL  LVIII. 
fig.  20  b  b) .  The  cells  set  free  from  them  are  either  Chlorococcus-]ike  cells  of  variable 

size  (PL  LVIII.  fig.  20  c  c),  or  they  are  like  Glceocapsa,  undergoing  segmentation  in  their 
variable  manner  (PL  LVIII.  fig.  20 dd). 

These  changes  can  be  readily  observed  in  the  colder  months.  They  frequently,  by 

distortions  in  all  directions,  produce  a  mass  whose  origin  might  be  very  doubtful  to 
determine,  were  it  not  generally  possible  to  find  some  small  part  retaining  the  original 
filamentous  condition  (PL  LVIII.  fig.  20  a  a). 

Up  to  this  point  of  the  observations  I  have  made,  with  the  exception  of  that  just 

noticed,  the  efforts  made  by  the  eonfervoid  filaments  towards  multiplication  have  been 
carried  out  upon  the  plan  of  the  "  parietal  cell-formation  "  of  Nageli,  and  that  principally 
upon  the  quaternary  mode. 
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The  next  series  of  remarks  will  show  the  results  of  "  free-cell  formal  ion  "  (Nagcli),  or 
"free  cytogenesis  "  (Pringsheim),  as  it  occurs  in  these  filaments. 

As  far  as  my  observations  extend,  there  are  two  varieties  of  this  mode  of  cell-formation 
in  this  portion  of  the  Mosses. 

1.  The  first  is  by  the  gathering  together  of  the  whole  contents  into  one  or  more  oval 

masses,  which  become  covered  by  a  cell-wall  thrown  around  each  portion ;  and  by  the 

segmentation  of  these  while  still  within  the  parent  cell  (PL  LVIII.  tig.  21a,  b,  c).  In 

both  instances  these  masses  are  released  by  the  destruction  of  t lie  parent-cell  wall.  That 

they  again  divide  when  set  free,  probably  many  times,  is  all  that  I  have  been  as  yet  able 

to  discover,  beyond  the  amoeboid  change  to  be  alluded  to  below.  This  I  have  observed 

best  in  those  cells  which  have  lived  in  water— a  position  probably  favouring  this 

mode.  That  these  portions  of  contents  can  segment,  and  continue  to  do  so,  seems  to 

me  to  militate  entirely  against  the  opinion  that  the  whole  process  is  not  a  healthy 
one. 

There  is  another  point  in  connexion  with  these  new  cells,  namely,  that  their  contents 

become  of  a  red  or  reddish-brown  colour,  in  manner  similar  to  the  change  so  frequently 

observed  among  Algae  that  I  need  not  particularize  it  here. 

But  the  most  remarkable  feature  in  their  history  is  that  upon  which  I  have  a
lready 

dwelt  in  a  paper  on  vegetable  amoeboid  bodies  (Mic.  Journ.,  April  186
2),  and  then- 

tee  need  not  do  more  than  call  attention  to  the  point,  namely,  that  the
se  cells  gra- 

dually lose  their  colour,  with  the  exception  of  a  few  reddish  granules.  
Whja  this 

change  is  complete,  they  possess  the  power  of  moving  about
  as  do  Amcebce  (PI.  LVIII. 

fig.  22  a,  ft).  After  thev  have  continued  to  do  so  a  cert
ain  time,  they  reassume  the 

ovoid  form,  and  are  clothed  with  very  delicate  cilia,  
in  a  constant  state  of  vibration 

(PI  LVIII  ft"  22  c).  For  further  remarks  on  this  
curious  change,  and  its  connexion 

with  similar  occurrences  in  the  Algas,  I  must  refer  to 
 the  paper  above  quoted. 

2.  The  second  mode  of  free-cell  formation  is
  as  follows : 

The  cells  in  the  stem  and  leaves  of  the  Mo
sses  contain,  as  is  well  known,  a  varying 

number  of  granules  of  a  homogeneous  green 
 colour,  which  are  called  by^s  ageh  and  ot  he  rs

 

"chlorophyll-utricles."  They  are  generally
  connected  with  each  other  ̂   means  of 

delicate  colourless  threads  of  endoplast.  These  utricles  or  IT*
^"^*^ 

the  confervoid  filaments,  in  variable  
quantity,  sometimes,  as  m  rapid  giowth

,  widely 

separated,  sometimes,  as  in  slow  growth,  closely  pressed  together.  thpmsplves 

In  either  case  these  chlorophyll-masses  have  the  power  of  ̂ n*^^
™ 

a  cell-wall  of  growing,  of  forming  in  their  
centre  a  nucleus,  and  of  segmenting  and  also

 

oi 5S  !«££*«*  cell  capable  o
f  undergoing  further  changes  presently  

to  be 

pomted  out.  assess  an  outer  membrane,  and  has 

Now  Nageli  has  already  pomted  out  that  they  P°--sjn  &  ̂  

shown  that  they  multmly  by  f^'^^Z  by  the  author  of  the  artiele membrane  has  been  denied  by  Caspary  t,  HeU land
  < 3: tt  and    y 

on  Chlorophyll,  in  the  '  Micrographie  Djct
ionary,  who,  on  t  he  otner  nan  , 

•  IUy  Society,  ,849,  pp.  UW*  t  «■  Hy«U,  Prions  J**,  d.  W.  *** 
 i.  p.399. 
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possibility  of  their  segmenting.  It  is  hoped  that  the  following  observations  may  tend  to 

throw  some  light  upon  the  question,  and  to  reconcile  the  conflicting  evidence  of  these 

great  observers,  upon  which  I  shall  more  particularly  dwell  in  reviewing  the  points  of 

interest  in  this  paper. 

During  the  years  1859-60  I  grew  Moss  under  glass.     The  various  branches  threw  out 

numberless  confervoid  filaments,  some  of  which  approached  the  radicular  rather  than 

the  confervoid  type.     However,  it  was  in  both  that  I  observed  that  each  of  the  bodies 

which  corresponded  to  the  "  chlorophyll-utricles  "  of  other  parts  possessed  the  power  of 
enlarging.    This  is   drawn  in  PI.  LVIII.  fig.  23  a.     In  PL  LVIII.  fig.  23  b  are  shown 

two  portions  of  filaments,  with  the  chlorophyll-granules  just  beginning  to  show  con- 

sistence  on  their  exterior.     This  was  best  noticed  in  those  which  were  escaping  from  a 

broken  cell.     At  c  is  shown  a  number  of  these  cells  in  various  degrees  of  growth ;  and  it 

was  easy,  by  comparing  the  contents  of  the  various  cells,  to  see  that  the  smaller  possessed 

the  same  origin  as  the  larger. 

As  they  increased,  they  showed  a  more  distinct  outline ;  and  it  was  clear  that,  whatever 

doubts  might  attach  itself  to  the  existence  of  a  membrane  on  the  exterior  of  the  chlo- 

rophyll-utricles of  the  leaves  and  ordinary  confervoid  filaments,  these  contents  were 

enclosed  by  a  delicate  envelope  :  and  as  they  further  enlarged,  a  nucleus  appeared  in  the 

(•entre.  After  a  time,  the  parent  cell  broke  up,  and  these  once  chlorophyll-utricles,  but 
now  distinct  cells,  became  free. 

In  the  undisturbed  condition  in  which  they  existed,  and  being  held  together  by  the 

gum-like  character  of  the  residue  of  the  parent-cell  wall,  they  of  course  did  not  spread 

far ;  and  as  the  filaments  had  attached  themselves"  to  the  sides  of  the  glass,  I  had  an 
excellent  opportunity  of  watching  their  subsequent  progress. 

After  increasing  gradually  in  an  oval  form,  they  arrived  to  about  the  tto"o  incn  *n 
size,  when  they  began  to  segment  into  two,  or  three,  or  four  divisions,  or  even  into  more 

(PL  LVIII.  fig.  22  d),  a  nucleus  appearing  in  each  division. 

When  the  resulting  cells  were  two  or  three,  they  were  almost  always  oval,  the  line  of 

separation  taking  place  obliquely  in  the  oval  parent  cell  (PL  LVIII.  fig.  2Sd).    When, 
however,  the  secondary  cells  were  more  than  that,  then  they  formed  around  a  common 
axis.  At  this  period  the  cell-wall  of  the  parent  cell  (once  chlorophyll-utricle)  was  very 
marked. 

After  they  had  remained  some  months  in  a  state  of  nearly  complete  quiescence,  I  placed 
some  of  these  segmenting  cells  into  water  on  a  slide,  and,  covering  them  with  ordinary 
thin  glass,  I  put  them  in  the  sun  for  about  an  hour.  To  my  great  surprise,  I  found  the 
whole  water  alive  with  zoospores.  There  were  thousands  in  the  square  inch,  in  a  most 
active  state.  Further  examination  showed  that  the  segments  had  been  released  by  the 
bursting  of  the  parent-cell  wall,  and  had  now  become  these  zoospores.  After  a  time  they 
came  to  rest,  and  altogether  lost  their  activity.  I  preserved  the  slide  for  some  time,  but 
1  could  not  determine  anything  very  definite  as  to  their  after-life,  beyond  that  they  came 
to  rest,  lost  their  cilia,  and  again  subdivided. 

These  zoospores  were  of  light-green  colour ;  they  differed  slightly  in  size,  and  were 
principally  oval ;  some,  however  (and  these  were  the  larger),  were  round.    They  possessed 
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two  cilia,  and  their  contents  were  granular  (PL  LVIII.  fig.  23  e).    The  smaller  measured 
about  yg^  by  3sVoth  of  an  inch. 

Thus  far  I  have  dealt  with  the  confervoid  filaments  and  their  gonidia.  1  shall  now 
point  out  two  other  methods  by  which  independent  cells  are  set  free  from  Mosses,  pos- 

sessing the  power  of  segmentation,  and  doubtless  of  reproducing  the  parent  Mo  s, 
although  I  have  not  been  able  to  trace  them  back  again  to  the  parent. 

It  has  been  mentioned  above,  that  in  the  thallogenous  plants  the  power  of  producing 
gonidia  is  diffused  through  almost  any  part  of  the  thallus,  but  that  in  the  Mosses  it  is 
more  localized.     Yet  it  is  not  entirely  confined  to  the  confervoid  filaments. 

I  have  frequently  noticed  that  Glceocapsa-like  cells  are  produced  l'rom  the  contents  ».i 
the  cells  of  the  older  leaves,  which,  situated  at  the  base  of  the  stem,  towards  autumn  and 

during  winter  and  spring  have  become  brown.  These  leaves  are  not  wholly  dead.  It 

is  their  cell-walls  only  which,  having  become  brown,  give  them  the  appearance  of 

dead  tissue;  but  the  contents  as  yet  retain  their  vitality  and  green  colour  within. 

Their  condition  is  precisely  similar  to  that  of  the  cells  of  the  filaments  described  ab  \e, 

whose  walls  have  become  dyed  of  a  brown  colour.  After  a  time  the  old  cell-wall 

dissolves  away,  and  then  it  becomes  evident  that  the  contents  have  assumed  the  form  ■  !*, 
or  rather  have  become  a  Glceocapsa,  which  certainly  undergoes  -^mentation  freely.  I 

have  shown  a  portion  of  some  of  these  leaves  in  this  state  in  PI.  LV 1 1 1.  fig.  2 A ;  a  port  ion 

of  the  margin  has  lost  its  dark  cell-wall,  and  has  already  produced  Glceoccpsa  (PI.  LVII  I. 

ng.  24<a).  I  have  seen  considerable  masses  of  Glceocapsa  produced  in  this  manner. 

Another  very  curious  mode  of  forming  free  cells,  capable  of  segmentation,  is  the 
following 

do  not 
The  axis  springs  up  in  the  usual  way,  and  proceeds  to  form  leaves.  The  cell 

ever,  which  should  in  the  ordinary  way  unite  to  form  their  lamina,  in  this  case 

cohere,  but  either  run  parallel  to  or  branch  away  somewhat  from  each  other  (PI.  LVIII. 

fig.  19).  The  terminal  cell  of  each  of  these  pseudo-leaves  possesses  the  pow  r  of 

separating  from  the  others  (as  the  terminal  cell  of  the  filaments  did,  see  PI. 
 LVII. 

fig.  10).  In  the  instance  from  which  I  give  this  description,  it  might  be  noticed  
that 

the  freed  ceU  was  more  or  less  of  a  pointed  oval  form,  one  side  being,  however,
  much 

straighter  than  the  other  (PI.  LVIII.  fig.  19c),  and  having  somewhat  the  appeara
nce  of 

the  frustule  of  Isthmia  nervosa.  Each  of  these  cells  might  be  notic.nl  to  ha
ve  already 

begun  to  divide  by  binary  division  before  their  separation. 

Lar-e  numbers  of  these  cells  were  shed,  and  disseminated  readily.    *1 
 any  for  the  tim 

remained  in  contact  with  the  structure  from  which  they  sprang,  an
d  gave  the  whole 

the  appearance  of  little  yellow  dots  on  the  ground  whence  they
  arose.  I  cannot  tell  to 

what  Moss  it  belonged,  but  there  were  numerous  examples  of 
 it.  Prom  the  same  stem 

confervoid  filaments  arose,  and  some  (*)  were  giving  rise  to
  Glceocapsa,  as  before  men- 

tioned. 

In  PI  LVIII  fig  25, 1  have  shown  a  condition  of  the  axi
s  of  one  of  the  Jmgermamt* 

from  Jamaica,  precisely  like  that  of  the  Moss  shown  at  PI.
  LVIII.  fig.  19.  I  observed 

it  in  plenty  in  a  hot-house,  where  the  plant  grew  in  abund
ance.  The  whole  had  very 

much  the  appearance  of  an  Alga,  and  was  a  very  beautiful
  object,  from  the  transparency 
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of  the  cells.  Every  terminal  cell  seemed  ready  to  separate,  or  had  already  done  so.  Each 

was  divided  by  a  septum  into  two  portions ;  after  separation,  the  cells  began  to  increase, 

and  the  contents  became  darker,  more  homogeneous,  and  ultimately  they  possessed  the 

appearance  of  a  Chlorococcus,  and  underwent  subdivision. 

Retrospect. — In  reviewing  the  points  of  interest  contained  in  the  foregoing  communica- 

tion, I  shall  take  them  in  the  order  in  which  they  have  been  presented.  And  the  first 

which  seems  to  stand  most  prominent  is, 

1.  The  peculiar  tendency  of  the  confervoid  filaments  to  grow  for  any  indefinite  period 

and  extent  in  the  same  form  and  state,  both  in  and  out  of  water ;  so  that  it  is  not  to  be 

wondered  at  that  they  should  have  been  considered  independent  vegetations.  This 

opinion  appears  still  more  excusable  when  it  is  considered  that  they  can  reproduce  them- 

selves by  any  one  of  their  cells,  which  sometimes,  becoming  free  and  globular,  presents  the 

appearance  of  a  spore.  How  much  more  would  it  have  been  justified  had  the  knowledge 

of  their  segmentation,  &c,  been  then  possessed  ?  It  gives  another  instance  of  the  im- 

portance of  the  study  of  the  entire  life-history  of  all  forms.  We  are  much  indebted  to 

Kiitzing  (whose  studies  have  had  generally  an  opposite  tendency)  for  first  pointing  out 

the  true  nature  and  origin  of  these  so-called  Algae. 

At  the  same  time,  may  I  not  ask,  does  it  not  make  us  question  the  origin  of  many  of 

the  Confervoids,  the  tracing  of  whose  whole  history  we  have  never  achieved,  of  whose 

sexual  life  we  have  no  knowledge  ?  Of  how  many  do  we  know  only  the  vegetative 

growth,  with  its  formation  of  active  (zoospores)  gonidia  and  passive  gonidia !  Let  us 

not  conclude  these  to  be  finally  placed,  but  let  us  follow  them  through  by  every  possible 

way,  in  order  to  detect  all  their  phases  of  existence. 

The  remark  of  Braun  applies  to  this  subject,  as  well  as  to  those  which  follow  : — "  The 
greatest  care  is  requisite  in  their  determination  as  independent  organisms ;  nor  should 

this  be  decided  unless  every  stage  of  their  evolution,  from  beginning  to  end,  is  known"  *. 
I  can  only  add,  When  are  we  to  know  when  we  have  found  both  or  either  ? 

2.  The  second  thought  which  seems  worthy  of  detention  arises  from  the  circumstance 

that,  out  of  these  confervoid  filaments,  two  or  three  genera  with  numerous  species  of  Algae 

have  been  founded.  J?rotonema,  Gongrosira,  and  certainly  some  forms  ofChroolepus  are  not 

Algge,  but  the  varying  forms  of  these  Moss-productions.  "We  might  well  feel  our  faith 
in  specific  and  even  generic  distinctions  in  general  staggered  by  these  and  similar  facts, 

but  more  particularly  in  respect  to  the  Confervoidese.  We  are  bound  to  suspend  our  im- 
plicit trust  in  the  certainty  of  their  position,  at  least  as  to  many  whose  history  is  as  yet 

undetermined.  It  might  be  brought  forward  as  an  apology,  that  these  forms  were  really 

distinct,  each  kind  belonging  to  separate  Mosses.  In  answer,  I  might  say  that  a  few 

observations  would  readily  show  that  this  excuse  could  not  be  sustained;  for  I  have 

reason  to  believe  that  nearly  all  the  varieties  can  be  produced  from  each  one  of  the 
Mosses,  if  placed  under  varying  conditions. 

The  different  forms  of  the  confervoid  filament,  as  I  have  already  shown,  depend  on 

external  circumstances,  rather  than  on  the  species  to  which  they  belong,  although  it 
is  possible  that  some  exceptions  may  be  found  to  this  rule.     The  value  of  the  distinctive 

*  Braun,  on  Unicellular  Algee,  Mic.  Journ.,  vol.  v.  p.  91. 
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marks  between  many  Confervoids  is  very  questionable,  and  thev  have  doul>tless  led  to 

much  misconception  and  incorrect  assumption.  These  plants  being  formed  of  very  simple 

parts,  their  characteristics  are  necessarily  ambiguous,  and  hence  the  difficulty  of  fixing 

their  true  position;  and  this  is  especially  the  case  in  those  kinds  which  are  composed  of 

a  single  cell,  whether  belonging  to  those  which  have  been  designated  by  Braun  as 

"  true  unicellular  Algae,"  or  "  pseudo-unicellular,"  or  to  those  which  are  multicellular, 
but  which  spring  at  some  portion  of  their  history  from  a  single  v»  ei alive  cell  (spore, 

gonidium,  &c). 

3.  The  third  subject  to  be  dwelt  upon  has  already  received  some  attention  at  the  com- 

mencement of  this  paper, — namely,  that  the  function  and  development  of  the  cells 

separated  from  the  filaments  are  evidently  analogous  to  those  of  the  gonidia  of  Lichens 

and  also  of  many  Alga?,  and  therefore  the  term  gonidia*  may  be  rightly  applied  to 

them.  It  is  the  office  of  the  filaments  to  produce  these  gonidia;  or  perhaps  it  should 

rather  be  considered  that  each  filament,  in  its  most  marked  condition,  is  a  series  of 

gonidia  developed  in  a  linear  form,  each  division  of  which  is  capable  of  becoming  a 

gonidium  :  and  this  mode  of  viewing  these  filaments  points  out  the  analogous  condition 

observable  in  the  moniliform  filament  of  gonidia  in  Collema,  each  cell  of  v  hich,  although 

generally  segmenting  linearly  on  the  binary  plan,  can  at  any  time  assume  the  other 

actively  segmenting  states,  as  has  been  pointed  out  by  me  in  the  papers  above  alluded  to. 

The  position  in  which  these  filaments  stand  towards  the  rest  of  the  plant  is  peculiar. 

Looking  at  them  as  a  basis  upon  which  the  axis  producing  the  organs  of  the  true  fruc- 

tification is  supported,  they  have  at  first  been  considered  as  the  homologue  of  the  pro. 

thallium  of  Ferns;  but  they  really  represent  only  a  portion  of  that  organ.  They  c
or- 

respond, indeed,  only  to  the  few  confervoid  cells  first  generated  from  the  spore;  whi
le 

the  heart-shaped  Marchantia-expansion  of  the  prothallium  of  the  Fern  is 
 to  be  con- 

sidered as  corresponding  to  the  stem,  leaves,  antheridia,  and  arelngonia  in  the  M
osses. 

They  differ  also  in  the  respect  of  producing  gonidia,  at  least  so  fa
r  as  is  kno^n  at 

present,  although  it  is  quite  possible  (judging  from  analogy)  to  
suppose  that  gonidia 

may  be  found  to  be  produced  from  this  position  of  the
  prothallium  of  Ferns,  under 

certain  conditions.  Compared  with  Fungi,  they  seem  t
o  hold  an  analogous  condition 

to  the  mycelium,  more  particularly  apparent  in  the  simpler  
forms  of  the  Jbjphomycetes ; 

for  it  is  questionable  whether  the  so-called  fruit  of  these  
Fungi  is  not  rather  analogous 

to  the  gonidium  than  to  the  growth  which  results  from
  impregnation.  It  is  at  pre- 

sent uncertain  whether  any  antheroids  exist  in  the  Fungi,  
and,  if  they  do,  whether  the 

spores  take  any  part  in  true  fecundation. 

It  is  very  necessary  to  bear  in  mind  that  the  
confervoid  filaments  play  a  yen-  im- 

portant  part,  if  not  the  most  important,  in  the
  disseminating  of  -Mosses  -  —  ■» 

than  has  been  generally  supposed.  Considered  
quite  independently  of  their  powers  oi 

producing  gonidia,  they  tend  to  spread  the  o
rder  in  eyery  direction  and  cover  very  much 

larger  surfaces  than  the  species  from  whence  they
  are  derived  could  do  by  gamit ̂ repro- 

duction, whereby,  simultaneously  as  it  were,  large  spaces
,  even  many  feet  m  length,  are 

•  The  distinction  between  -  gonidium  -  and  -  spore"  as  m
arked  out  by  Brann  in  ■  Rejuvenescence  in  Nature,'  is 

borne  out  here  and  in  the  Lichens  much  better  than  in  the  Algae. 

much  more  so 

VOL.  XXIII. 4i 
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ed  with  Moss  of  equal-sized  growth It  is  also  to  he  rememhered  that,  amongst  the on.     They 

In 
Cryptogamia,  it  is  in  the  Mosses  that  they  assume  the  most  important  position, 

are  known  at  present  in  only  three  divisions,  viz.  in  Perns,  Liverworts,  and  Mosses 

the  two  former  they  are  confined  to  a  very  small  number  of  short-lived  cells. 

But  it  is  when  they  are  considered  in  combination  with  their  gonidia  and  their 

indefinite  powers  of  subdivision  (only  comparable  to  the  Lichens  in  this  respect)  that  we 

can  appreciate  the  influence  they  possess  in  multiplying  the  Mosses,  accounting,  doubt- 

less, for  their  well-known  abundance  and  wide  diffusion ;  and  this  brings  me  to  another 

consideration  in  relation  to  the  reproduction  of  Mosses  by  their  means. 

I  have  shown  above,  that  the  cells  thrown  off  from  the  filaments,  as  also  those  that 

remain  attached,  multiply  by  subdivision  on  the  binary  or  quaternary  plan  princi- 

pally (parietal  cell-formation),  and  also  that  both  within  these  cells  when  separated, 

as  well  as  in  those  still  attached,  cells  were  formed  (free-cell  formation)  which  again 

continued  to  subdivide.  By  these  processes  and  their  continuation  innumerable  myriads 

of  cells  are  produced,  which  possess  all  the  appearances  assumed  by  the  results  of  the 

same  efforts  in  the  Lichen-gonidium.  At  first,  I  remarked,  the  contents  of  the  cells  were 

granular,  but  soon  became  homogeneous  and  without  perceptible  nucleus.  Thus  forms 

of  segmenting  cells  hitherto  classed  as  Chlorococcus  (Protococcus)  and  Glceocapsa 

{Hcematococcus)  are  produced  undistinguishable  from  those  so-called  Algae ;  so  that, 

considering  the  exceeding  diffusibility  of  the  Mosses  and  Lichens  alone,  it  seems  to  me 

to  be  almost  impracticable  to  declare  that  any  of  these  forms,  as  well  as  those  I  have 

mentioned  in  my  paper  on  the  gonidia  of  Lichens  (above  quoted),  have  an  independent 

existence  as  Algae. 

On  the  contrary,  it  seems  to  me  impossible  to  discriminate  between  the  cells  of  the 

segmenting  gonidia  of  Algae*,  of  Lichens,  and  of  Mosses;  and  hence  I  believe  we  shall 
— Chlorococcus,  Glceocapsa, 

Sorospora,  and  some  others  f,  with  their  so-called  species — are  but  varieties  of  one  mode 

of  simple  vegetative  cell-growth,  common  to  most  of  the  Cryptogamia.  What  is  the 

value  of  the  differences  between  each  kind  it  seems  difficult  to  decide,  but  it  may  pos- 
sibly be  less  than  hitherto  supposed. 

Without  digressing  far  into  a  subject  not  here  intended  to  be  discussed,  I  shall  content 

myself  with  pointing  out  the  effect  such  an  opinion  produces  in  unsettling  our  belief  in 

the  reality  of  the  separate  existence  and  position  of  the  Protophytes  generally,  more 

particularly  those  classed  by  Braun  as  pseudo-unicellular  Algae  J.  Whether  it  affects 

Braun's  true  unicellular  Algae  requires  further  investigation ;  but  it  is  worthy  of  notice 
that  it  is  in  the  former  that  the  forms  above  named  are  arranged. 

4.  The  chlorophyll-utricles  next  arrest  our  attention.  I  have  already  quoted  Nageli's 
remark  upon  their  segmentation,  in  which  opinion  Henfrey,  in  Linn.  Trans,  vol.  xxi.  pt.  2. 

p.  121,  coincides.  But  in  regard  to  their  cell-wall,  difference  of  opinion  exists.  The 
observations  I  have  here  recorded,  it  appears  to  me,  tend  to  explain  the  two  opinions, 
and  especially  confirm  the  opinion  expressed  by  the  writer  of  the  article  on  Chlorophyll, 

be  obliged  to  conclude  that  all  the  cells  classed  as  Palmellaceae 

Mic 

f  Probably  also  Tetraspora  and  Hormospora X  Mic.  Journ.  1857,  p.  13. 



CONFERVOID  FILAMENTS  OF  MOSSES.  585 

in  the  ■  Micrographic  Dictionary,'  namely,  that  chlorophyll-granules  are  probably  small 
portions  of  contents  coloured  by  chlorophyll.  If  we  consider  them  to  be  such,  and  that 

they  are  capable  of  losing  colour,  or  of  changing  it  to  brown  or  red,  ,  c,  then  it  is  easy 

to  conceive,  and  what  indeed  we  should  expect,  that  each  granule  could  proceed  to  form 

a  cell  within  the  parent  cell  in  accordance  with  what  we  know  of  free-cell  formation ;  and 

thus  the  various  opinions  expressed  upon  this  point  are  capable  of  being  reconciled. 

Whether  this  condition  extend  to  the  chlorophyll-granules  of  Nitella,  Cham,  iVc,  I  am 

not  in  possession  of  any  facts  to  show. 

5.  But  perhaps  the  most  interesting  fact  I  have  met  with  in  the  course  of  in\ 

observations  on  the  filaments  is  that  of  tins  formation  of  zoospores  from  these  enlarged 

and  segmenting  chlorophyll-utricles.  I  am  not  aware  of  their  having  been  noticed  in 

the  Cryptogamia  above  the  Algae,  though  they  have  been  seen  in  the  Fungi. 

The  evidence  upon  which  it  is  based  seems  to  me  at  least  as  conclusive  as  it  is  possible 

to  obtain  under  the  circumstances,  unless  the  zoospores  were  Been  to  emerge  directly 

from  within  the  cell  of  the  filament.  It  is  possible  that  future  observat  ion  may  be  a
ble 

to  confirm  my  observation  in  this  direction;  but  without  that,  it  seems  that  we 
 may  (airly 

conclude  that  zoospores  can  spring  from  these  cells;  and  this  is  perhaps  
not  quite  so 

surprising  a  fact  as  it  would  at  first  sight  appear,  when  we  reflect  tha
t  the  formation  of 

zoospores  is  purely  a  vegetative  process  and,  for  anything  we  
Know,  may  be  more 

extensive  throughout  the  vegetable  kingdom. 

I  have  already  remarked*,  with  respect  to  the  diamorphosis  of
  Lyngbya,  that  the 

distinction  between  Viva  and  Frasiola  was  now  confined  to  th
e  supposed  fact  that  the 

former  produced  zoospores,  while  the  latter  did  not.  Th
is,  I  objected,  could  not  be 

held  a  sufficiently  distinctive  sign,  on  account  of  the  
truly  vegetative  origin  of  the 

zoospores,  which  are  merely  a  variety  of  gonidi
al  formation 

Zoospores  seem  capable  of  arising  at  various  epoc
hs  m  the  life  of  a  plant,  and  of 

various   sizes.     An  interesting  account,  as  they  
occur  in  HydroMyo,,,  is  given  by 

Prinffsheim  in  Mic.  Journ.,  April  1862.  ^.       . 

It  is  a  very  interesting  feature,  however,  to
  find,  that  the  con  ervo.d  filaments  oi 

Mosses,  which  in  so  many  ways  present  the  co
nfervoid  type,  should  also  m  tins  show  one 

of  the  most  marked  and  frequent  phenomen
a  of  the  Alga.. 

6   The  last  point  to  which  I  shaU  allude  is  th
e  near  connexmn  with  the  A  ga  »l.<  h 

Mosses  hom  in  their  capability  of  producing
  gonidia  from  any  port.on  of  te  <  ™ 

or  leaves     The  facts  I  have  brought  f
orward  here  show  a  very  cunous  l,„k  ex

.stmg 

betleTthe  Thallogens  and  the  higher
  Cryptogamia,  and  prove  that  the  form

ats 

gonidia  by  no  means  ends  with  the  Alga
?.     . 

*  Mic.  Journ.  supra  cit. 

the 

Of 

4i2 



586 DR.  J.  B.  HICKS  ON  THE  GONIDIA  AND 

Phases  in  the  life  or  a  Moss 

Intermediate  conditions. Results. 

f  Confer  void  filaments 
Confervoid  filaments 

So-called 

Protonema   Confervoid  filaments 

Confervoid  filaments   -{  Gongrosira Chroolepus 
f  Chlorococcus 

\  Gloeocapsa. 

Spore    . .  ̂  
Confervoid  filaments 

i Confervoid  filaments 

J  Chlorococcus. 
\  Gloeocapsa. 

r 

< 

g 
.2    f  Confervoid  filaments 

^  <j  Radicles,  stem,  leaves 
(  Anther  idia,  archegonium 

#    •    •    • 
< 

o 

PH 

Oosp 

ore 

]  Spore. 

C Confervoid  filaments. 
Confervoid  filaments,  with  zoospores. 
Chlorococcus  1  «    ̂   m  _  -UM. 
~,  V  trom  anv  part. 

Gloeocapsa      J  •  r Confervoid  filaments,  from  any  part, 

of  variable  forms  of  growth . 
.  Confervoid  filaments. 
f  Prothalliu  m . 

Sporange  \      Confervoid  filaments  <  Sporange. 
    [  Spore. 

EXPLANATION  OP  THE  PLATES 

Plate  LVIL 

Fig.  L 

F 1°".     \1 

Moss 

4.  Confervoid  filaments,  one  assuming  the  radicular  type. 

Growing  extremity  of  confervoid  filament,  showing  the  different  stages  towards  the  formation  of 
branches. 

Fig.  3.  Branching  filament  in  active  growth. 

Fig.  4.  B anching 

o* 

pecul 6,  b,  b.  Terminal  cells  of  a  linear  form,  given  off  plentifully ;  some  of  the  cells  tapering 
almost  to  cilia. 

c.  A  detached  cell,  giving  off  a  branch. 

Branching  filament,  with  gemmae,  showing  another  variety  of  growth. 

Fig.  6.  Tapering  end  of  filaments,  the  result  of  very  rapid  growth. 

Fig.  7*  Branching  filaments  of  nearly  equal  length,  giving  a  velvety  appearance  to  the  surface  on  which 

Fig.  5. 

Fig.  8 
they  grow.     The  commencement  of  the  red  tinge  visible  in  the  cell-walls. 

Condition  intermediate  between  confervoid  filaments  and  radicles. 

Fig.  9.  Peculiar  mode  of  growth  of  filament  in  water,  approaching  Drapamaldia  tenuis  (Stiyeoclonium 
tenue,  Kiitzing). 
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Fig.  10.  Occasional  state  of  a  growing  filament. 

a.  With  a  small  colourless  cyst  or  cell  between  two  ordinary  cells. 
b.  End  of  a  filament  of  beaded  appearance,  shedding  the  terminal  globular  cells,  c. 

Fig.  11.  Various  appearances  of  portions  of  filaments:  a,  showing  the  reddish-brown  colour  of  old  cell- 

wall;  by  ditto,  growing  ;  c,  growing  with  rapidity  ;  dd,  portion  of  broken-up  filaments. 
Fig.  12.  a.  Filament  with  cell-contents  changed  to  brown. 

b.  Single  cell  of  same. 

c.  Single  cell  of  same,  showing  indication  of  binary  division :  each  end  has  ridges. 

d.  The  ends  of  cells,  in  profile  and  in  full. 

e.  Filament  of  same  before  change,  tapering  at  the  end. 

Fig.  13.  Mode  by  which  the  ascending  axis  is  formed  from  confervoid  filaments. 

Fig.  14.  Three  branches  of  filaments,  which  have  been  crowded  with  others,  so  as  to  cause  absence  of 

colour  in  the  lower  cells.     The  terminal  cells  are  separating  to  form  gonidia. 

Fig.  15.  Ends  of  filaments. 

a.  Producing  "  gemmae  "  (compound  gonidia). 
b.  Producing  single-celled  gonidia.     One  branch  is  producing  four  cells  at  its  extremity. 

c.  Cells  becoming  separate,  of  linear  form,  with  nucleus. 

Plate  LVIII. 

Fig.  16.  Portion  of  a  mass  of  filaments  growing  like  velvet,  consisting  of  multitudes   of  filaments 

crowding  closely  each  other,  forming  a  variety  of  resting  gonidium. 

a.  Section  of  the  mass. 

b.  Single  filament. 

c.  Detached  cells,  with  dark  contents  and  reddish  cell-wall 
7 

a.  On  the  quaternary  plan. 

b.  Ditto,  and  on  its  multiples. 

c.  Round  a  common  centre. 

d.  Contents  of  some  of  the  cells  changed  to  reddish  brown. 

Fig.  18.  Segmentation,  in  situ,  of  the  contents  of  cells  of  a  filament. 

a.  Commencement  of  subdivision  ; 

b.  Shedding  cells  of  various  sizes. 

c.  Free  cells  (gonidia)  segmenting,  without  much  decrease  in  size. 

d.  Ditto,  ditto,  after  lapse  of  time,  diminishing  in  size  as  segmentation  proc
eeds. 

Fig.  19.  Ascending  axis,  giving  off  gonidia  in  two  ways  : 

a.  As  Glceocapsa  from  a  short  confervoid  filament ; 

b.  As  segmenting  cells  from  the  ends  of  the  pseudo-leaves. 

c.  A  detached  cell  (enlarged),  with  granular  contents.     Short  diameter  about  „
fo  inch. 

Fig.  20.  Confervoid  filament  changed  into  irregular  segmenting  masses,  partly  by  parietal, 
 partly  by  ft 

cell-formation. 

a  a.  First  stage. 

b  b.  Masses  of  segmenting  cells  separated. 

cc,dd.  Results  of  breaking-yp  of  the  former. 

c  c.  Into  Chlorococcus-like  cells. 

dd.  Into  Glceocapsa-like  cells. 
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Amoeboid  changes  occasionally  found  in  some  of  the  same. 

Fig.  21.  Free-cell  formation  in  confervoid  filaments. 

Fig.  '22. 
Fig.  23.  a.  Chlorophyll-utricles  growing,  and  forming  nuclei. 

b.  Incipient  stage. 

c.  Same  as  «,  dispersed  from  parent  cell. 
d.  Same,  having  segmented. 

Fig.  24. 

Fig-  25. 

e.  Zoospores  produced  from  the  segments. 

Portion  of  edge  of  old  leaf,  contents  of  cells  changing  into  Glceocapsa  (a). 
Mo 

terminal  cells  of  which  are  separating  and  becoming  free,  and  segmenting  (gonidia). 
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XXXIV.  Notes  on  the  Thysanura. — Part  II.     By  John  Lubbock,  F.R.S.,  F.L.S., 
F.  G.  S. 

Read  June  19  th,  18G2. 

SMYNTHURID^. 

1  HE  Linnean  Society  has  already  done  me  the  honour  of  publishing  some  notes  on  the 

much-neglected  Thysanura.  In  the  present  paper  I  propose  to  place  on  record  the 

species  I  have  met  with  since,  and  which  are  twenty  in  number ;  these  indeed  do  not, 

in  all  probability,  amount  to  one-tenth  of  those  which  will  hereafter  be  discovered,  but 

it  is  at  least  something  to  have  made  a  beginning. 

Papirius  nigromaculatus,  n.  s.  (PL  LIX.  fig.  4).    Yellow ;  eyes,  ocelli,  and  a  black  patch 

on  the  posterior  part  of  the  back  black.  Large  specimens  are  a  little  mottled  on 

the  back  with  light  brown,  and  on  each  side  there  is  a  pale  band,  which  surrounds 

the  black  patch,  and  then  passes  forwards  and  outwards.  Legs  and  belly  pale. 

Antennae  a  little  darker,  except  at  the  base. 

Length  ̂ th  of  an  inch. 

Pound,  in  spring  and  summer,  under  dead  pieces  of  wood  in  Kent.     Common. 

In  the  form  of  its  different  organs,  this  species  much  resembles  P.  Smmdersii.     The 

two  black  spots,  which  I  suppose  to  be  ocelli,  are  more  distinct. 

The  antennae  are  very  like  those  of  that  species.     The  mandibles  have  respectively 
five  and  six  teeth. 

The  anterior  legs  and  feet  very  closely  resemble  those  of  P.  Saundersii,  and  the 

posterior  feet  differ  slightly,  if  at  aU.  The  filament  (c),  however,  appeared  to  be  shorter, 

and  the  inner  claw  had  only  one  tooth  on  the  outer  margin.  Still  P.  Saundersii  itself 

varies  in  this  respect,  and  one  specimen  of  the  present  species   had  a  second  very 
minute  tooth. 

The  saltatory  appendage  offers  no  special  peculiarity. 

Smynthurus  aureus,  n.  s.  (PI.  LIX.  fig.  1).  Yellow,  with  black  eyes.  Antennae  four- 

jointed  ;  basal  segment  shortest,  terminal  segment  longer  than  the  other  three. 

Under  side  of  body  pale ;  saltatory  appendage  white.  Body  with  a  few  scattered 

hairs,  which  are  longer  and  more  numerous  towards  the  posterior  extremity. 

Length  ̂ 0-th  of  an  inch. 

Pound  in  the  same  places  as  the  last. 

Common  from  February  to  June. 

The  four  segments  of  the  antennas  increase  in  length  progressively  from  the  base  t
o 

the  apex,  each  being  about  twice  as  long  as  the  preceding.  The  long  apical  seg
ment 

has  whorls  of  short  hairs,  but  no  distinct  evidence  of  segmentation.     The  eyes  are 



590 MR.  LUBBOCK  ON  THE  THYSANURA. 

situated,  as  usual,  on  a  black  ground ;  and  near  the  central  line,  a  little  in  front  of  the 

antenna?,  is  a  black  double  spot,  which  looks  like  the  seat  of  two  ocelli.  At  the  same 

time  I  did  not  obtain  by  dissection  any  further  evidence  that  these  spots  were  really  in 
any  way  connected  with  vision. 

The  two  claws  are  simple,  but  they  differ  in  form  (PL  LIX.  fig.  2)  from  those  of  any 
other  species  which  I  have  examined.  The  feet  also  are  provided  (perhaps  to  make  up 

for  the  simplicity  of  the  claws)  with  four  or  five  tenent  hairs. 

The  saltatory  appendage  is  somewhat  like  that  of  S.  Buskii,  but  less  hairy,  being 

indeed  almost  naked;  the  terminal  lamellae,  however  (PL  LIX.  fig.  3),  are  different  in 
form.     There  are  no  tenent  hairs. 

I  at  first  supposed  that  these  specimens  might  be  the  young  of  some  already  described 
species ;  but  I  have  never  found  any  larger  ones,  and  they  differ  in  form  as  well  as  in 
colour  from  all  the  other  representatives  of  the  genus. 

Smyntiiurtjs  fusctjs,  Lat.     This  species,  which  is  probably  the  same  as  that  mentioned 
by  Templeton  under  the  name  of  S.  ater,  is  the  only  one  hitherto  recorded  as  occur- 

ring in  England  (Sam.  Ent.  Compend.,  p.  141). 

PODURID^]. 

This  family  comprises  those  species  of  the  old  genus  Podura,  in  which  the  mouth  has 
mandibles,  and  the  body  is  elongated,  with  a  more  or  less  developed  saltatory  appendage 
at  the  posterior  extremity. 

Before  proceeding  to  describe  the  species  which  have  come  under  my  notice,  it  may 
be  convenient  that  I  should  give  a  short  description  of  the  genera  into  which  they  are distributed. 

1.  Orchesella,  Templeton.     Segments  of  the  body  unequal  in  size,  more  or  less  thickly 
clothed  by  clubbed  hairs.  Antennae  long,  six-jointed.  Eyes  six  in  number  on  each side,  arranged  in  the  form  of  an  S. 

The  structure  of  the  antennae  makes  this  genus  very  easy  to  recognize. 

2.  Degeeria,  Nicolet.     Segments  of  the  body  unequal  in  size,  more  or  less  thickly 
clothed  by  clubbed  hairs,  and  sometimes  also  provided  with  scales.  Antennae 
longer  than  the  head  and  thorax,  filiform,  four-jointed.  Eyes  eight  in  number,  on each  side  of  the  head. 

cS.  Templetonia,  n.  g.     Segments  of  the  body  subequal,  clothed  by  clubbed  hairs,  and 
provided  with  scales.  Antennae  longer  than  the  head  and  thorax,  five-jointed,  with 
a  small  basal  segment,  and  with  the  terminal  portion  ringed. 

4.  Isotoma,  Bourlet  {Desoria,  Nicolet).     Pour  anterior  abdominal  segments  subequal, 
two  posterior  small ;  body  clothed  with  simple  hairs,  and  without  scales.  Antennae 
four-jointed,  longer  than  the  head ;  segments  subequal.  Eyes  seven  in  number 
on  each  side,  arranged  in  the  form  of  an  S. 

5.  Macrotoma,   Bourlet   (Tomocerus,   Nicolet).     Abdominal    segments   unequal,   with 
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simple  hairs  and  scales.     Antennae  very  long,  four-jointed,  the  two  terminal 
ments  ringed.     Eyes  seven  in  number  on  each  side. 

-  ■»  * 

6.  Lepidocyrtits,  Bourlet  {Cyphoderns,  Nicolet).    Abdominal  segments  unequal,  with 
simple  hairs  and  scales.     Antennae  long,  four-jointed.     Eyes  eight  in  number  on 
each  side.  * 

7.  Podura.     Abdominal  segments  subequal;  hairs  simple,  no  scales.     Antenna?  four- 
jointed,  shorter  than  the  head.    Eyes  eight  in  number  on  each  side.     Saltatory 

.  appendage  of  moderate  length. 

8.  Achorutes,  Templeton.    Abdominal  segments  subequal.    Antenna?  short,  four-jointed. 
Eyes  eight  in  number  on  each  side.     Saltatory  appendage  quite  short. 

These  two  latter  genera,  or  subgenera,  differ  only  in  the  form  and  size  of  the  caudal 

appendage,  a  point,  however,  of  special  importance  in  this  group  of  animals.  Templeton, 

indeed,  calls  the  fork  "obsolete;"  but  it  is  present,  though  small.  We  thus  pass 
naturally  to  the  IApuridce,  in  which  it  is  altogether  absent.  This  small  family  contain- 

as  yet  only  two  genera,  IApura  (Burmeister),  in  which  the  mouth  is  composed  of  the 

same  parts  as  those  in  the  preceding  genera,  and  Anoura  (Gervais),  in  which  the  mandi- 
bles and  maxillae  disappear. 

Orchesella. 

Orchesella  eilicornis,  Temp.    My  specimens  were  not  so  green  as  those  of  Templeton, 

and  in  the  colouring  of  the  antennae  they  agreed  more  closely  with  his  figure  than 

with  his  description.  The  two  small  basal  segments  and  the  small  fourth  segment 

were  black ;  the  third  had  the  basal  half  brown,  the  apical  white ;  the  fifth,  on  t  he 

contrary,  was  palest  at  the  base ;  the  two  terminal  segments  were  pale,  but  not 

greenish.  Body  black,  more  or  less  weakened  by  greenish  brown ;  the  mesot borax 

has  two  pale  oval  spaces  converging  in  front,  and  leaving  a  triangular  central  space, 

and  the  margins  dark ;  the  metathorax  and  first  abdominal  segment  have  al 

each  side  a  pale  band,  which  are,  as  it  were,  continuations  of  those  on  the  mesot  borax. 

Posterior  half  of  second  abdominal  segment  white,  with  a  greenish  tinge.  Third 

abdominal  segment  very  dark,  especially  in  front,  and  with  a  lunate  greenish  patch 

at  the  centre  of  the  posterior  margin.  Fourth  abdominal  segment  with  a  white 

lateral  spot  at  the  posterior  margin.  Legs  annulated  with  light  and  dark  brown. 

The  abdominal  hairs  are,  in  Templeton's  figure,  curved  backwards;  in  my  specimens 
they  stood  out  straight. 

Length  \ t h  of  an  inch . 

Common  throughout  the  year,  under  logs  of  wood. 

Orchesella  fastuosa,  Nicolet.     M.  Nicolet's  description  of  this  species  is  as  follows : 

M  Corps  cylindrique ;  moitie"  superieure  du  second  article  des  antennes,  quatrieme 

segment  du  corps  et  deux  bouquets  de  poils  a  l'extremite"  posterieure  du  sixieme 
d'un  blanc  tres-pur.  Les  deux  segmens  thoraciques  brims,  avex  quatre  t aches  ob- 

liques et  une  ligne  mSdiane  d'un  beau  jaune  claif  au  premier,  et  d'un  jaune  fence" VOL.  XXIII. \ 
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au  second  segment.  Premier  segment  de  1' abdomen  bran,  avec  trois  tacbes  et  nne 

bordure  posterieure  jaune  fonce.  Cinquieme  et  septieme  segmens  d'nn  noir  fonce\ 

Tete  tres-noire,  ainsi  que  le  premier,  la  moitie"  inferieure  du  second  et  le  troisieme 
article  des  antennes.  Les  suivants  sont  brans  et  gris.  Pattes  branes  a  la  cuisse, 

grises  a  la  jambe  et  annulees  de  jaune.    Queue  d'un  bran  pale." 

In  my  specimens,  the  fourth  segment  of  the  body  was  greenish,  and  darkened  gra- 

dually in  front.  The  thoracic  markings  were  less  distinct :  the  patches  were  yellowish ;  the 

anterior  pair,  however,  with  white  hairs.  The  first  abdominal  segment  is  but  obscurely 

marked  with  yellow,  and  the  yellow  band  along  the  back  is  scarcely  perceptible. 

My  specimens,  therefore,  do  not  exactly  agree  with  Nicolet's  description,  and  are, 
indeed,  in  several  respects  intermediate  between  the  O.fastuosa  of  Templeton  and  O.  cincta 

of  Nicolet.  The  white  patch  on  each  side  of  the  sixth  segment  of  the  body,  which, 

though  sometimes  very  faint,  was  always  recognizable,  induces  me  to  identify  them  with 

O.  fastuosa ;  but  I  should  be  by  no  means  surprised  should  that  species  eventually  be 

considered  as  being  merely  a  variety,  perhaps  geographical,  of  0.  cincta.  I  am  also 

very  much  disposed  to  regard  O.filicomis  as  a  pale  variety  of  the  same  species  :  I 
have  found  almost  all  of  the  intermediate  links. 

It  occurs  with  the  preceding. 

Orchesella  rtjfescens,  Linn. 

The  markings  of  my  specimens  of  this  pretty  species  do  not  exactly  agree  with  those 

described  by  Bourlet.  My  specimens  were  yellowish,  with  reddish-brown  markings. 

The  principal  one  was  a  brown  band,  which  began  at  the  anterior  end  of  the  meso- 
thorax  on  each  side,  not  far  from  the  middle  line,  and  passed  backwards  and  slightly 

outwards  over  the  four  following  segments,  dying  away  at  the  third  abdominal ;  the 
fourth  and  fifth  abdominal  segments  are  somewhat  darker  than  the  others. 

The  first,  third,  fourth,  and  basal  half  of  the  second  antennary  segments  are  light 
reddish  brown ;  the  rest  of  the  antenna  is  paler.     Eyes  black. 

The  body  is  rather  narrow,  and  much  less  hairy  than  in  the  other  English  species. 

I  only  found  three  or  four  specimens  of  this  pretty  species.  They  occurred  with  the 
preceding,  in  spring. 

Orchesella  pilosa,  n.  s.     (PI.  LIX.  figs.  5,  6,  7.)     Yellowish  grey,  sometimes  with  a 

tinge  of  green;  the  body  mottled,  and  the  legs  annulated  with  brown  or  black. 

Basal  segment  of  the  antennae  pale ;   second,  third,  and  fourth  brown  or  black, 

but  generally  pale  at  the  two  extremities ;  the  two  terminal  segments  pale,  tinged 

with  brown.     Eyes  on  a  black  patch.     Head  and  thorax  with  numerous  clubbed 
hairs ;  abdomen  more  sparingly  covered.     No  scales. 

Length  \th.  of  an  inch. 

Common  in  Kent,  throughout  the  year,  under  logs  of  wood. 
I  at  first  supposed  that  this  species  was  the  O.  villosa.  (Nicolet) ;  but  the  coloring  of 

the  legs  and  antennae  is  altogether  different.  Nicolet  also  describes  his  species  as  having 
scales,  which  are  "  incolores,  irre^ulieres  et  striees." 
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The  labrum  is  somewhat  broader  at  the  base  than  at  the  free  extremity,  which  ends 

in  three  not  very  well-marked  lobes  on  each  side ;  there  is  also  a  curved  row  of  teeth, 

which,  however,  do  not  meet  in  the  middle,  nor  project  beyond  the  edge. 

The  mandibles  (PI.  LIX.  fig.  6)  are  powerful,  and  have  respectively  four  and  five  teeth, 

which  are  strong,  though  not  very  sharp.  In  general  form,  and  in  the  position  and 

arrangement  of  the  molar  surface,  they  are  formed  on  the  type  common  to  the  Po- 
duridce. 

The  maxilla3  also  resemble  in  general  outline  those  of  the  allied  species.  At  their 

extremity  is  a  row  of  five  processes.  The  three  outer  ones  have  the  form  of  strong  teeth ; 

the  two  inner  ones  are  pointed,  tongue-shaped  processes,  serrated  on  their  inner  margin. 

At  the  side  of  these  are  two  other  lobes :  one  of  these  is  long,  narrow,  pointed,  and 

generally  lies,  as  it  were,  across  the  top  of  the  organ ;  it  is  serrated  at  its  free  extre- 

mity on  the  inner  edge.  The  other  lobe  is  large,  and  ends  in  a  tooth  pointing  inwards ; 

the  outer  border  is  arched,  the  inner  straight.  It  is,  however,  by  no  means  easy  to 

make  out  these  different  processes  in  a  satisfactory  manner. 

The  appendage,  which  for  the  present  I  will  call  the  palpus,  is  quadrate,  but  rounded 

off  at  the  angles,  and  tapers  slightly  towards  the  apex.  The  apical  margin  is  somewhat 

concave.  The  palpus  has  on  one  side  a  small  process,  which  terminates  in  a  stout  bristle. 

At  the  base  of  the  process  is  another  stout  seta,  in  addition  to  which  the  organ  bears 
three  smaller  hairs. 

The  second  pair  of  maxiUse  are  membranous,  have  the  apical  margin  excavated,  with 
a  tooth  at  the  inner  angle. 

The  eyes  are  arranged  as  usual  in  the  genus,  and  are  pretty  even  in  size.  Th
e  an- 

tenna, which  is  inserted  just  in  front  of  the  "  quadrilateral,"  must  somewhat,  obstr
uct 

the  field  of  view . 

The  foot  (PI.  LIX.  fig.  5)  of  the  anterior  leg  possesses,  as  usual,  a  tenent  hair  and 

two  strong  claws.  The  larger  claw  has  a  strong  spine  on  the  outer  margin  near  t
he 

base,  and  two  smaller  ones  on  the  inner  margin,  which  are  situated  at  almost  equa
l 

distances  from  one  another  and  from  the  two  extremities.  Near  the  tip  is  someti
mes 

an  indication  of  the  third  spine  which  we  find  in  O.  cincta. 

The  small  claw  is  lanceolate  and  simple.  Near  the  base,  however,  and  on  the  inner 

margin,  is  the  rudiment  of  a  tooth ;  but  in  many  cases  it  is  very  difficult  to  perce
ive. 

All  the  three  legs  are  alike,  so  far  as  the  constitution  of  the  foot  is  concerne
d. 

The  caudal  appendages  end  in  a  claw  (PI.  LIX.  fig.  7),  which  is  curv
ed  downwards 

and  has  on  the  under  surface  a  strong  tooth.     To  see  this  properly,  howev
er,  the  organ 

must  be  seen  from  the  side. 

In  this  species  I  have  found  Gregarinas.    They  were  of  tw
o  forms,  either  round 

elliptic. The  latter  appeared  to  be  generally,  if  not  always,  united  in  pai
rs 

Degeeria. 

Degeeria  nigromaculata  (Fodura  nigromaeulata,
  Temp.)-  Body  fusiform,  pale  greenish 

yellow  or  stone-colour.     Head  rounded,  with  a  b
lack  fascia  anteriorly,  including 

the  eyes.    The  posterior  ends  of  the  second,  fo
urth,  and  fifth  segments  with  a 

4K.2 
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more 
or  less  triangular  black  patch  on  each  side  of  the  middle  line ;  posterior 

margin  of  the  fifth  segment  black;  posterior  half  of  the  sixth  segment  with  a  black 

patch,  which  is  broad  and  more  or  less  divided  in  front;  posterior  half  of  the 

seventh  segment  black ;  posterior  segment  brown.  Along  the  sides  are  black  patches, 

expanded  sometimes  into  an  almost  continuous  black  band. 

Length  -j^th  to  -^th  of  an  inch. 
Under  logs  of  wood  in  Kent,  throughout  the  year. 

In  other  specimens  the  markings  on  the  second  and  fourth  segments  are  scarcely 

visible.  The  anterior  part  of  the  body  is  paler,  the  posterior  part  yellower,  and  the 
markings  of  a  richer  brown. 

The  antenna  is,  in  reality,  five-jointed ;  but  the  basal  segment  is  very  small.     The 
apical  segment  is  not  distinctly  ringed,  as  is  the  case  in  the  following  genus. 

The  mandibles  have  four  or  five  teeth. 

The  tarsus  is  provided  with  a  tenent  hair  and  two  claws,  as  usual.  The  large  claw 
has  two  teeth  on  the  under  side.    The  small  claw  is  unarmed. 

Degeeria  nivalis,  Nicolet.     Nicolet's  description  of  this  genus  is  as  follows  : — "  Tete  et 

corps  d'un  gris-jaunatre ;  ce  dernier  oblong,  avec  une  bande  transversale  noire 
au  bord  posterieur  de  chaque  segment  et  une  ligne  egalement  transversale  de  taches 
irregulieres  et  de  meme  couleur  presque  au  milieu  du  sixieme.  Une  petite  tache 

noire  en  forme  d'ancre  sur  la  tete.  Yeux  noirs.  Les  deux  premiers  articles  des 
antennes  sont  jaunes,  les  deux  derniers  gris  fonce.  Sixieme  segment  du  corps 
aussi  long  que  les  trois  qui  le  precedent  pris  ensemble.  Pattes  jaunes,  et  queue 
entierement  blanche." 

He  also  describes  two  varieties. 

My  specimens,  however,  while  agreeing  in  the  general  distribution  of  colour,  did  not 
exactly  agree  with  any  of  these.  The  body,  at  the  sixth  abdominal  segment,  was  as 
broad  as  in  front ;  the  black  patch  on  the  head  was  sometimes  absent ;  the  transverse 
dark  line  was  often  incomplete  in  the  centre  on  the  first  and  second  abdominal  segments, 
and  the  same  was  the  case  with  the  anterior  band  of  the  fourth ;  the  fifth  was  dark 

behind ;  the  antennae  were  grey ;  and,  finally,  the  anterior  half  of  the  head  had  a  dark 
border.  The  species  of  this  genus  vary,  however,  a  good  deal  in  the  distribution  of  the 
markings,  and  I  am  therefore  unwilling  to  describe  mine  as  new,  especially  as,  in  some 
respects,  they  appear  to  be  intermediate  between  D.  nivalis  and  D.  nigromaculata. 

The  saltatory  appendage  scarcely  reaches  to  the  ventral  tube. 
Length  -^th  of  an  inch. 
Found  in  some  numbers  during  April  and  May,  under  logs  of  wood. 

Degee 
iia  cincta,  n.  s.     Body  fusiform,  dark  brown ;  posterior  part  of  head  and  of  meso- 

thorax,  as  well  as  the  anterior  portion  of  the  fourth  abdominal  and  the  two  pos- 
terior abdominal  segments  pale  yellowish. 

The  antennae  have  the  two  first  segments  pale  at  the  base,  dark  at  the  apex,  third 
gment  dark,  apical  rather  lighter.     Legs  yellowish ;  saltatory  appendage  white. 
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This  species  most  nearly  approaches  the  D.  platcmi  of  Nicolet,  but  may  be  at  once  distin 

guished  by  the  colour  of  the  first  abdominal  segment,  which  in  the  latter  species  is  pale. 

It  has  no  scales.  Each  leg  has  a  tenent  hair ;  and  the  large  claw  is  provided  with  twc 

teeth.     It  occurs  on  the  bark  of  trees,  and  under  logs  of  wood. 

Length  -^th  of  an  inch. 

Pound  during  spring  and  summer,  in  Kent  and  Lancashire. 

Degeeria  Platani,  Nicolet.    M.  Nicolet's  description  of  this  species  is  as  follows : 

"  Corps  6cailleux,  a  reflet  argents,  un  peu  plus  fusiforme  que  celui  du  precedent,  h 

tete  plus  petite  et  plus  allongee,  ayant  les  angles  posterieurs  arrondis.  Poils  noirs. 

Tete  et  premier  segment  thoracique  d'un  jaune-orange  assez  fonc6,  et  hordes  an- 

teneurement  de  noir :  second  segment  noir.     Premier  segment  abdominal  d'un  jaune- 

orange-pale  ;  les  deux  suivants  noirs,  et  separ£s  par  une  ligne  transversale  tres-fine 

du  meme  jaune  et  bordant  le  segment  anteneur.  Le  quatrieme  segment,  egale- 

ment  orange-pale,  porte  une  large  tache  irr^guliere  noire  sur  son  milieu,  et  une  ligne 

transversale  de  meme  couleur  a  son  bord  posterieur.  Anus  et  bord  poster ieur  d< 

l'antepenultieme  segment  £galement  noirs.  Antennes,  pattes,  dessous  du  corps  et 

queue  d'un  jaune-pale  tres-leger,  les  premieres  un  peu  plus  foncecs  et  ai  melees  de 

noir  ou  de  gris  ;  souvent  un  anneau  noir  k  l'extremite"  des  cuisses  postericures. 
"  Longueur  environ  2  millimetres.     Se  trouve  sous  les  ecorces  du  Platauus  oriental™ ; 

jez  commun  en  ete ;  vit  solitaire." 

I  found  my  specimens  in  June,  on  the  bark  of  beech,  in  company  with  Psocus,  &c. 

Templetonia,  n.  g. 

Body  long,  cylindrical,  provided  with  clubbed  hairs  like  those  of  Degeeria 
 and  Or- 

chesella,  and  also  with  scales.  Segments  eight  in  number,  subequal.  Head  direct, 

or  nearly  so.  Antenna  longer  than  the  head,  five-jointed ;  the  basal  segment  short, 

the  three  following  subequal,  the  apical  ringed.  Basal  part  of  the  saltatory  ap- 

pendage more  than  half  as  long  as  the  two  terminal  lamellae. 

This  genus  is  proposed  for  the  reception  of  Templeton's  Podura  niti
da,  which  is  not 

very  rare  in  Kent.  The  structure  of  the  antennae  is  alone  sufficient  to  
distinguish  it  from 

all  the  other  Poduridce.  They  have  five  segments,  of  which  the  first 
 is  quite  short,  the 

three  following  are  cylindrical  and  subequal,  while  the  terminal  
is  ringed  and  shows, 

therefore,  some  approximation  to  a  character  hitherto  peculiar  
to  Macrotoma.  It  differs 

also  from  Isotoma  in  the  peculiar  form  of  the  hairs,  in  the  presence 
 of  scales,  and  m  the 

form  of  the  saltatory  appendage,  while  agreeing  with  it  in  the  
general  form  of  the  body. 

On  the  other  hand,  while  agreeing  with  Degeeria  in  the  tegumenta
ry  appendages,  it 

differs  in  the  form  of  the  body-segments.  At  the  same  time,
  it  is  more  nearly  allied 

to  Degeeria  and  Isotoma  than  to  the  other  allied  genera,  thou
gh  in  the  position  of  the 

head  it  makes  some  approach  to  Lepidocyrtus,  and  in  th
e  termination  of  the  antennae 

to  Macrotoma.  On  the  whole,  therefore,  this  genus  presents  
us  with  a  most  mterestmg 

combination  of  characters. 
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Templetonia  nitida  (Fodura  nitida,  Templeton).     Templeton's  description  of  this 

species  (I.e.  p.  94)  is  as  follows : — " Body  obovate,  smooth,  shining ;  head  globular, 

a  little  produced  anteriorly ;  eyes  reddish  brown.  Thoracic  and  abdominal  rings 

pale,  with  innumerable  reddish-brown  streaks  and  spots,  especially  basally,  and  two 

or  three  strong  hairs  in  the  middle ;  a  collar  of  similar  hairs  encircling  the  neck, 

and  minute  ones  over  the  whole  body.  Antennae  and  legs  pellucid. 

"  Length  -09  inch.     Common  at  Cranmore,  in  the  grove." 
This  species  I  have  found  in  Kent,  several  times  during  the  spring,  though  never  in 

any  great  numbers.  When  alive,  they  were  silvery  white,  so  that  at  first  sight  they 

might  easily  be  mistaken  for  specimens  of  L.  argentatus ;  when,  however,  they  had  been 

for  some  few  days  in  spirits  of  wine,  the  reddish  spots  mentioned  by  Templeton  made 

their  appearance. 
Isotoma. 

Isotoma  fuliginosa  (Fodura  fuliginosa,  Templeton).     Templeton's  description  of  this 

species  is  as  follows  : — "  Body  subcylindric,  greenish  black.     Head  subtriangular. 
Antenna?  not  much  longer  than  the  head ;  joints  nearly  equal.     First  thoracic  ring 

much  larger  than  the  succeeding ;  third  abdominal  also  very  large ;  a  black  line 

down  the  middle  of  the  back.     Legs  short,  tapering,  pale  greenish. 
"  Length  '05  inch. 

"  A  few  specimens  at  Cranmore,  under  the  bark  of  a  rotten  tree." 
My  specimens  did  not  exactly  agree  with  this  description.  Mr.  Templeton  seems  to 

me  to  have  misunderstood  the  structure  of  the  thorax,  as  the  mesothorax  is  larger  than 

the  following  segment,  and  the  prothorax  is  scarcely  visible  from  above.  The  abdominal 

segments  in  my  specimens  were  less  unequal ;  they  had  bluish  lights ;  the  antennae  were 

dark ;  and  there  was  no  black  line  down  the  middle  of  the  back.  The  length  of  the  head 

was  only  sooths,  while  that  of  the  antenna?  was  i^ths,  or  nearly  double ;  but  this  pro- 

portion does  not  differ  much  from  that  shown  in  Templeton's  figure.  The  first  and  third 
segments  of  the  antennae  also  are  rather  shorter  than  the  second  and  fourth.  The  salta- 

tory appendage  was  white ;  but  I  hesitate,  in  spite  of  these  differences,  to  form  a  new  species, 

looking  rather  upon  my  specimens  as  a  dark  variety.  The  feet  had  sometimes  one,  some- 
times several,  tenent  hairs.  The  caudal  fork  was  short,  and  did  not  reach  nearly  to  the 

ventral  tube. 

January  to  April. 

I  did  not  find  them  very  often,  but  generally  in  considerable  numbers. 

Isotoma  Anglicana,  n.  s.     (PL  LIX.  fig.  8.)     Colour  purplish  greenish  brown.    Eyes 
on  a  black  patch.  Under  side  of  head  and  thorax  the  same  tint  as  the  back,  but 

slightly  paler.  Anterior  abdominal  segments  browner ;  saltatory  appendage  gra- 
dually passing  into  white  towards  the  extremities.  A  few  scattered  pale  spots,  and 

one  or  two  pale  lines,  along  the  side.  Basal  segment  of  the  antenna  rather  shorter 

than  the  other  three,  which  are  nearly  equal  in  length.     Body  covered  with  short 

hairs  and  some  longer  setae,  especially  on  the  thorax  and  the  posterior  abdominal 
segments. 
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Length  Jth  of  an  inch. 

Pound  during  winter  and  spring,  under  logs  of  wood. 

Some  specimens,  however,  are  paler  and  more  reddish  brown,  wanting,  apparently, 

the  dark  green ;  others  are  more  green,  from  a  deficiency  of  brown. 

Can  this  be  the  Podura  viridis  of  Linnaeus  ?  According  to  Bourlet,  this  is  a  variable 

species,  with  somewhat  the  same  range  of  colour  as  in  my  specimens,  which,  on  the  other 

hand,  were  hairy  and  marked  by  a  few  spots ;  while  Bourlet  says,  "  Peu  de  villosites, 

and  "sans  tache."     The  I. pallida  of  Nicolet,  which  he  considers  as  synonymous  with 
L  viridis,  has  the  eyes  much  lighter. 

The  body  is  about  two  and  a  half  times  as  long  as  the  antennae.  The  mandibles  have 

respectively  four  and  five  teeth.    The  maxillae  are  short  and  stout. 

The  three  feet  are  similar ;  they  have  no  tenent  hair ;  the  large  claw  has  an  external 

tooth,  and  two  small  ones  on  the  inner  edge.  The  small  claw  has  a  single  tooth  on 

the  outer  margin. 

The  saltatory  appendage  reaches  forward  as  far  as  the  ventral  tube. 

Isotoma  lineata,  n.  s.    (PI.  LIX.  fig.  9.)    Colour  dirty  green,  with  a  dark  band  running 

down  the  back,  and  a  spot  of  the  same  colour  on  the  head.  Eyes  situated  on  a 

black  patch.  Under  side  of  body  somewhat  paler ;  saltatory  appendage  nearly 

white.  First  abdominal  segment  decidedly  narrower  than  the  two  preceding  seg- 

ments. Basal  segment  of  the  antenna  rather  shorter  than  the  other  three,  which 

are  nearly  equal  in  length.  Body  covered  with  short  hairs,  and  with  one  or  two 

longer  ones  towards  the  posterior  extremity. 

Length  Toth  of  an  inch. 

Found  throughout  the  year,  under  logs  of  wood  in  Kent 

This  is  perhaps  the  I.  Mcoletii  of  Gervais  (Apteres,  pi.  50.  fi 
in  that 

figure  given  by  the  eminent  French  entomologist  is  a  very  bad  one,  since  the  legs  and 

antennae  are  much  too  long  in  proportion,  and  the  body  is  represented  as  having  ten 

segments.  This  latter  characteristic,  however,  must  be  a  mistake.  From  /.  riparia, 

Nic,  it  differs  not  only  in  colour,  but  also  in  the  presence  of  the  long  scattered  hairs. 

The  body  is  about  two  and  a  half  times  as  long  as  the  antennae,  which  also  (PL  LIX. 

fig.  9)  are  rather  stout  in  proportion. 

The  mandibles  have  respectively  four  and  five  teeth. 

The  maxillae  seemed  to  me  to  have  seven  processes— an  inner  single  one,  and 
 on  the 

outer  side  two  rows,  each  consisting  of  three.    The  outer  processes  are  the
  largest. 

The  tarsi  of  the  three  pairs  of  feet  are  similar. 

There  is  no  tenent  hair ;  the  outer  claw  (PI.  LIX.  fig.  10)  is  unarmed  on  the
  inner  side ; 

the  small  claw  has  a  peculiar  notch,  rather  than  tooth,  on  the  upper  sid
e.  The  saltatory 

appendage,  when  turned  forwards,  reaches  to  the  ventra
l  tube. 

I  have  also  some  specimens  of  another  species  of  Isotoma,  which  i
n  many  respects 

resembles  the  I.  virescens  of  Nicolet. 

In  colour  it  is  much  like  Orchesella  pilosa,  having  dark  markings  on  a  greenish-grey
 

ground,  and  black  eye-patches.     The  legs  are  light  grey,  the  antennae  a  shade
  darker. 
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The  hairs  are  quite  short  and  inconspicuous.  The  hasal  segment  of  the  antennae  is 

shorter  than  the  others,  and  the  third  is  shorter,  though  scarcely  so,  than  the  second 

and  fourth.  The  filaments  are  about  half  as  long  again  as  the  basal  part  of  the  caudal 

appendage. 

I  found  this  pretty  little  species,  on  a  hot  summer's  afternoon,  running  about  in  great 
numbers  on  a  gravel  walk. 

Macrotoma. 

Macrotoma  pltjmbea.    (PL  LIX.  figs.  11-14.)     Colour,  with  scales,  leaden ;  without 
them,  yellow,  with  pale  lateral  markings  on  the  mesothorax.  Antennae  longer  than 
the  body.  Anterior  abdominal  segment  a  little  narrower  than  those  on  each  side  of 

it ;  fourth  abdominal  segment  cylindrical,  but  more  curved  at  the  posterior  margin 

than  in  Nicolet's  figure.  There  is  also  a  pale  narrow  line  running  down  the  back 
to  the  hinder  end  of  the  third  abdominal  segment.  Legs  hairy  and  scaly  through- 

out, at  least  except  the  tarsus. 
One  of  the  mandibles  has  five  teeth,  the  other  four. 

The  three  pairs  of  feet  are  very  similar  to  one  another,  though  in  my  specimens  the 
extremity  of  the  small  claw  seemed  to  be  more  elongated  in  the  posterior  foot  (PL  LIX. 
fig.  13)  than  in  the  other  two.     The  tarsus  is,  as  usual,  provided  with  a  tenent  hair  and 
two  unequal  claws.     The  tenent  hair  is  large  and  strong.     The  larger,  outer  claw  has 
three  equidistant  spines  on  the  under  margin.     The  lesser  claw  has  a  very  small  spine  on 
the  outer  margin. 

The  two  branches  of  the  caudal  appendage  have  on  their  upper  side,  near  the  base,  a 
row  of  about  nine  small,  simple,  black  spines,  the  hindermost  of  which  is  affixed  rather 
further  from  the  side  than  the  others  (PL  LIX.  fig.  11).  The  largest  spine  is  y^ooths  of 
an  inch  in  length,  the  diameter  of  the  branch  being  at  that  place  y^joths  of  an  inch. 

Macrotoma  minor,  n.  s.      (PL  LIX.  fig.  15.)     Like  the  preceding  in  general  outline  and 
colour ;  it  is,  however,  smaller.  The  antennae  are  shorter  than  the  body,  which, 
without  the  scales,  is  of  a  dull  leaden  colour.  The  anterior  segment  has  the  usual 
pale,  oblong,  elongated  markings.  The  large  claw  at  the  extremity  of  the  tarsus 
has  six  minute  teeth  on  the  under  side.  The  black  spines  on  the  second  segment 
of  the  saltatory  appendage  are  much  larger  than  in  M.  plumbea,  and  some  have 
lateral  projections. 

Under  logs  of  wood,  with  M.  plumbea,  throughout  the  year.  This  species  seems 
very  indifferent  to  cold ;  I  found  it  common  all  through  the  winter,  even  during  sharp frosts. 

The  largest  specimens  are  as  much  as  ̂ th  of  an  inch  in  length ;  but  the  majority  are smaller. 

The  first  abdominal  segment  is  shorter  than  the  two  on  each  side.  The  mandibles  have, 
respectively,  four  and  five  teeth.     The  processes  at  the  end  of  the  maxillae  are  not  exactly 
like  those  of  If.  plumbea. 

The  anterior  feet  have,  besides  the  usual  tenent  hair,  on  the  under  side  of  the  larsre 

<w> 
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claw,  five  or  six  small  teeth ;  the  lesser  claw  is  lanceolate  in  form,  but  with  the  lower 

margin  straighter  than  the  upper  one,  and  has  a  single,  very  minute  tooth  on  the  upper 

side.  The  second  and  third  pairs  of  feet  much  resemble  the  first ;  but  the  small  spine 

on  the  lesser  claw  of  the  third  pair  is  rudimentary  or  altogether  absent.  On  the  bit  si  1 

part  of  the  caudal  appendage  are,  as  in  M.  plumbea,  nine  black  spines.  In  that  species, 

however,  they  are  simple  and  short,  while  in  the  present  they  are  much  longer.  The 

four  first  form  a  somewhat  curved  line ;  the  remaining  five  are  arranged  in  a  straight 

row,  and  have  small  processes  at  the  side ;  the  apical  spine  and  the  penultimate  arc  the 

largest. 

The  form  and  arrangement  of  these  spines,  and  the  structure  of  the  feet,  satisfactorily 

distinguish  this  species  from  the  preceding.  If  in  3L  minor,  which  is  smaller  than 

M.  plumbea,  these  caudal  spines  had  been  smaller  than  in  that  species,  and  the  spines  on 

the  feet  had  been  less  numerous,  we  might  well  have  supposed  that  these  differences 

depended  on  age,  and  were  therefore  of  no  vaiue  as  specific  characters.  I  was,  indeed, 

for  a  long  time  disposed  to  consider  M.  minor  as  being  merely  the  young  stage  of  the 

larger  M. plumbea;  but  the  large  specimens  are  comparatively  so  rare,  that,  for  this 

reason  alone,  such  an  opinion  seemed  to  me  untenable.  This  is,  I  think,  confirmed  by 

the  structure  of  the  feet  and  of  the  caudal  appendage. 

"With  the  specimens  above  described  are  others  which  are  narrower,  and,  without  the 

scales,  of  a  yellow  colour.  When  placed  in  spirits,  also,  these  two  forms  behave  dif- 

ferently; the  first  swell,  and  the  intersegmental  membranes  are  more  or  less  exposed, 

while  the  other  variety  retain  their  original  form.  The  structure  of  the  antenna?,  the 

feet,  and  the  caudal  appendages  is,  however,  so  similar  in  the  two  forms,  that  I  do  not 

feel  justified  in  separating  them  specifically. 

Lepidocyettjs. 

Lepidocyrtus  argentatus,  Bourlet  ?    (PI.  LIX.  figs.  16, 17.)    Body  cylindrical,  the  third 

segment  decidedly  narrower  than  the  second  and  fourth ;  silvery,  with  brilliant  me- 

tallic  reflexions.  Eyes  situate  on  a  black  patch.  Antennae  and  legs  grey,  the  latter 

paler  than  the  former;  basal  segment  of  antenna  short,  second  and  third  equa
l, 

and  about  two-thirds  as  long  as  the  apical.  Caudal  appendage  pale,  reaching  to 

the  ventral  tube.  Thorax  with  a  tuft  of  short  hairs  in  front ;  posterior  segments  of 

abdomen  with  long,  scattered  setae,  some  of  which  are  waved. 

Length  ̂ th  of  an  inch 

Occurs  all  through  the  winter,  from  November,  and  perhaps  earlier,  to  A
pril,  under 

logs  of  wood  in  Kent.  g 

The  mandibles  have  respectively  four  and  five  teeth.     The 
 labrum  is  pear-shaped. 

The  feet  have  each  a  single  tenent  hair  of  the  usual  form. 
 The  large  claw  has  two  small 

teeth  on  its  under  side.  The  small  claw  is  lanceolate.  
The  first  abdominal  segment  is 

decidedly  narrower  than  those  on  each  side  of  it. 

It  may  well  be  doubted  whether  this  is  really  the  L. 
 argentatus  of  Bourlet,  his  descrip- 

tion being  very  brief  and  unsatisfactory.   He  says,  «  Thorace 
 minus  elato,  corpore  squamis 

VOL.  XXIII. 
\ 
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argenteis,"  adding,  in  Erench,  "  Meme  taille  qne  le  precedent,  thorax  moins  releve  et 
tete  moins  inclinee  que  chez  le  (Lepidocyrtus)  curvicollis,  corps  revetu  en  entier  d'ecailles 

d'un  blanc  argente  refl&ant  qnelqnefois  une  legere  teinte  cuivreuse ;  pubescence 
blanche,  assez  longue."  He  gives,  however,  no  statement  of  the  degree  in  which  the 
thorax  of  L.  curvicollis  projects  over  the  head.  So  that,  in  fact,  my  reasons  for  identifying 
my  specimens  with  those  of  M.  Bourlet  are  reduced  to  the  silvery  tint  and  the  pubescence. 
Unsatisfactory  as  this  is,  I  thought  it  better  than  to  burden  science  with  a  new  name, 
perhaps  unnecessarily. 

LIPURIDiE 

Li  pur  a. 

Lipura  ambulans  (Podura  ambulans,  linn.).     White.     Prothorax   short,  but  visible 
from  above.  Body  covered  with  short  scattered  hairs.  Legs  short.  At  the  pos- 

terior extremity  of  the  abdomen  are  two  hooks,  which  are  curved  upwards.  The 
skin  is  granular. 

Common. 

Length  ̂ th  of  an  inch. 

Nicolet  states  that  in  this  species  the  spiracles  are  easily  visible,  and  in  pi.  4.  fig.  4 
he  gives  a  figure  of  them,  showing  four  pairs,  situated  on  the  back  of  the  four  first  abdo- 

minal segments.  I  can  only  say  that  I  have  been  unable  to  find  any  trace  either  of 
spiracles  or  of  tracheae. 

He  also  describes  the  eyes  as  twenty-eight  in  number,  fourteen  on  each  side,  arranged 
in  two  parallel  rows  of  seven,  behind  the  antennae.  In  the  specimens  I  examined  1 
could  not  see  these  eyes. 

Lipura  corticina  (Adicranus  corticinw,  Bourlet).     This  species  much  resembles  Isotoma 
wsa,  and  lives  in  similar  situations.     It  is  black  in  colour,  somewhat  paler  on 

the  under  side.    The  eyes  are  dark.     The  body  is  covered  with  pubescence ;   and 
there  are  a  few  longer  hairs,  especially  towards  the  posterior  extremity. 

Found  a  few  specimens  in  May,  under  bark. 
Length  -rVth  of  an  inch 

Anoura. 

Anoura  muscorum,  Templeton.     "  Body  subcylindrical,  turned  posteriorly,  and  ending 
with  two  mammillae,  dark  purplish.     Head  short,  triangular;   eyes   not   remote 
from  the  base  of  the  antennae,  which  are  very  short,  and  have  the  first  joint  very 
large,  the  succeeding  successively  dimiuishing  in  size,  last  acuminate.     Legs  pale 
blue.     Bings  with  strong  spiny  hairs  in  rows  along  the  back ;  hairs  usually  arising 
in  pairs.     Length  -07  of  an  inch."     {Templeton.) 

My  specimens  were  of  a  dull  purple,  irrorated  thickly  over  a  grey  ground,  and  with 
the  under  side  paler.    They  were  tuberculated,  so  as  at  first  sight  to  resemble  even  more 
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strongly  Nicolet's  figure  of  A.  tuberculatm.  On  the  other  hand,  the  body  was  short 
and  thicker.  The  hairs  were  also  arranged  more  nearly  in  accordance  with  Tcmpletou 
description,  but  were  more  numerous  and  less  conspicuous  than  in  his  figure  Tl 
saltatory  appendage  is  altogether  absent. 

In  winter  and  spring,  under  prostrate  boughs  and  logs  oi*  wood,  in  Kent. 

Anotjea  granabia,  Nicolet.     "  Omnino  alba.    Corpore,  antennis  p<  dibusque  subtilissimo 
granariis."     {Nicolet,  Ann.  Soc.  Ent.  France,  1817,  p.  387.) 

I  found  a  few  specimens  of  this  species  near  Liverpool,  in  the  month  of  M;iy. 

DESCRIPTION  OE  THE  PLATE. 

Plate  LIX. 

Fig.  1.  Smynthurus  aureus. 

Fig.  2.  „  „  Foot,  x  250. 

Fig.  3.  „  „         Saltatory  appendage,  x  125. 

Fig.  4.  Papirius  nigromaculatus. 

Fig.  5.  Orchesella  pilosa.     Foot,  x  250. 

Fig.  6.  „  „  Tip  of  mandible,  x  250. 

Fig.  7.  .,  „  End  of  saltatory  appendage,  x  250. 

Fig.  8.  Isotoma  Anglicana,  x  30. 

Fig.  9.         „       lineata,  x  30. 

Fig.  10.       „  „         Foot,  x  250. 

Fig.  1 1 .  Macrotoma  plumbea.     Base  of  saltatory  appendage,  x  60. 

Fig.  12.         „  „  Tip  of  maxilla,  x  250. 

appendag 

Fig.  13.         „  „  Foot,  x  250. 

Fig.  14.         „  „  End  of  saltatory 

Fig.  15.         „  minor.     Foot,  x  250. 

Fig.  16.  Lepidocyrtus  argentatus.     Labrum  and  palpus,  x  250. 

Fig.  17-  „  »  Foot,  x  60. 
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XXXV.   On  the  Specific  Identity  of  the  described  Forms  of  Tanalia.     By  Henry  F. 
Blanford,  Esq.     Communicated  by  Dr.  Joseph  Hooker,  F.B.S.,  F.Z.S.,  8fc. 

Read  June  19th,  1862. 

ANY  naturalist  who  has  looked  through  the  list  of  land  and  fresh-water  Mollusca  in 

Sir  Emerson  Tennent's  work  on  Ceylon  can  scarcely  fail  to  have  heen  struck  with  the 
large  number  of  species  there  enumerated  which  are  peculiar  to  the  island,  especially  in 

the  case  of  such  genera  as  Aulopoma,  Cataulus,  Tanalia,  and  Bh'dopotamis,  the  generic 
range  of  which  is  almost  equally  restricted.  The  area  inhabited  by  most  of  these  peculiar 

forms  is,  indeed,  limited  to  less  than  half  that  of  the  entire  island :  the  plains  of  the 

eastern,  northern,  and  north-western  provinces  possess  a  fauna  in  a  great  measure 

identical  with  that  of  the  Central  and  Southern  Carnatic — e.  g.  Helix  vittata,  H.fa/lo- 

ciosa,  H.  bistrialis,  H.  Tranquebarica  (type,  and  var.  semirugata),  Bulimus  Mavortius, 

B.  ptmctatus,  the  wide-ranging  B.  pullus  and  B.  gracilis,  Cyclophorus  involvuh'*,  and 

several  freshwater  shells ;  and  the  genera  above  quoted,  with  numerous  peculiar  forms 

of  Helix,  are  restricted,  with  a  few  exceptions,  to  the  hills  of  the  central  province  and 

to  the  undulating,  wet,  forest-clothed  country  to  the  south  and  south-west.  It  is  true 

that  the  apparently  endemic  character  of  this  fauna  may  in  some  cases  be  rather  apparent 

than  real,  owing  to  our  ignorance  of  those  neighbouring  stations  the  climatal  conditions 

of  which  most  resemble  those  of  South-western  Ceylon.  The  very  different  physical  con- 

ditions of  the  northern  provinces,  on  the  one  hand,  and  of  the  hills  and  south-western 

parts  of  the  island,  on  the  other,  would  lead  us  to  expect,  a,  priori,  the  existence  of  a 

distinct  and  much  richer  Molluscan  fauna  in  the  latter ;  and  the  hills  and  west  coast 

of  the  southern  extremity  of  the  Indian  peninsula,  the  damp  jungles  of  which  present 

conditions  very  similar  to  those  of  Southern  Ceylon,  have  been  too  little  searched  by  con- 

chologists  to  admit  of  anything  like  a  fair  comparison  of  the  faunas.  The  little  that  we 

do  know,  however,  of  the  pulmoniferous  Mollusca  of  the  Travancore  Hills  *  and  of  the 

Anamullies  f  indicates  an  affinity  with  those  of  the  Mlgiris,  which  are  at  least  equally 

well  worked  out  with  those  of  Ceylon,  and  which  include  but  two  species  {Bulimus  Nilagi- 

ricus,  Pfeiffer,  and  Achatina  Ceylanica,  Pfeiffer)  hitherto  identified  as  common  
to  the 

hills  of  Ceylon,  with  the  exception  of  such  low-country  species  as  range  
through  the 

intermediate  plains  and  ascend  the  lower  slopes  of  the  hill-ranges.  
It  seems,  therefore, 

improbable  that  future  discoveries  will  go  very  far  to  diminish  the  
number  of  forms  the 

ran-e  of  which  is  restricted  to  Southern  Ceylon ;  and  we  have  before  us  the  apparently 

*  Benson,  Ann.  Mag.  Nat.  Hist.  1861,  vol.  vii.  p.  81. 

f  Mr.  King's  collection  of  shells  from  these  hills  was  unfortunately
 

™*i™„  v.nnra^ar  flip  iihnvp  inference  is  drawn. 
From  his  commu- 
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anomalous  case  of  a  very  limited  area  inhabited  by  several  peculiar  genera,  each  of  which 

is  represented  by  a  large  number  of  species. 

During  a  late  visit  to  the  island,  I  enjoyed  the  opportunity  of  examining  the  rich  local 

collection  of  Major  Skinner,  a  collection  which,  including  a  large  number  of  specimens 

of  several  of  the  peculiar  species,  afforded  excellent  data  for  determining  how  far  the 

numerous  forms  described  by  recent  authors  were  really  distinct  species,  or  merely 

varieties  linked  together  by  intermediate  forms.  Major  Skinner  informed  me  that,  in  the 

case  of  two  of  the  endemic  genera  {Aulopoma  and  Tanalia),  he  had  found  it  impossible  to 

discover  any  constant  association  of  characters  by  which  one  species  could  be  satisfactorily 

separated  from  another,  and  that  many  of  the  described  species  of  Achatina  and  certain 

Helices  presented  difficulties  of  the  same  kind,  increasing  as  he  obtained  collections  from 

a  greater  number  of  localities.  Having  myself,  while  collecting  in  Southern  India,  noticed 

the  great  variability  of  certain  species,  and  that  in  many  cases,  owing  to  the  describers  not 

being  provided  with  intermediate  forms,  varieties  of  the  same  shell  had  been  described 

under  different  names  (e.  g.  Helix  fallaciosa,  Perussac,  H.  ruginosa,  Perussac,  and  H.  crassi- 

costata,  Bens. ;  H.  Tranquebarica,  Pabricius,  H.  semirugata,  Beck,  and  H.  vitellma,  Pfr.), 

I  addressed  myself  during  my  stay  in  Colombo  mainly  to  the  examination  of  such  puzzling 

species,  with  a  view  to  trace  out  the  connexion  of  varieties  by  the  comparison  of  a  large 

number  of  specimens,  or  to  fix  the  limits  of  variation  so  far  as  the  collection  permitted. 

How  necessary  such  revision  has  become  in  the  case  of  many  of  our  Indian  shells  any  one 

who  has  collected  over  an  extensive  area,  and  endeavoured  to  trace  out  the  geographic 

range  of  species,  will  readily  acknowledge.  In  a  subsequent  paper  I  purpose  contributing 

such  corrections  of  Indian  species  as  my  own  collections  have  enabled  me  to  establish ; 

in  the  meantime  I  give  the  results  of  my  examination  of  the  genus  Tanalia,  the  numerous 

described  forms  of  which  are  all  peculiar  to  Ceylon.  In  another  paper  I  shall  submit  a 

similar  notice  of  the  Aulopomas  and  certain  Cyclophori  *,  Helices,  and  Achatinas.  The 

Melanias  and  Ampullarias  equally  require  revision ;  but  these  must  be  considered  in 

connexion  with  Indian  species,  most  of  them  having  a  very  extensive  range. 

Genus  Paltjdomits. 

Subgenus  Tanalia,  Gray, 

I  have  little  to  add  to  the  description  of  this  subgenus,  given  by  Mr.  Layard,  except  to 

notice  the  variability  of  the  form  of  the  operculum.  This  appendage  is  sometimes  broadly 

triangular,  the  angles  being  more  or  less  rounded,  sometimes  compressly  elliptical ;  and 

the  nucleus,  usually  about  the  centre  of  the  dextral  edge,  or  a  little  inferior,  is,  in  one 

species  [or  variety  ?] ,  T.  violacea,  Layard,  at  the  dextral  corner  of  the  base,  and  sometimes 

projecting  below  the  basal  edge.  A  monstrous  form  of  the  operculum  (possibly  that  upon 

which  Mr.  Layard  founded  the  subgenus  Ganga)  is  not  infrequent :  in  this,  the  nucleus 

Monograph 

faction  of  seeing  that  he  has  therein  made  many  of  those  corrections  in  the  described  species,  of  the  necessity  of  which 
I  had  already  convinced  myself. 
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is  central  or  subcentral,  and  the  structure  consequently  concentric;  but  this  modification 
is  only  met  with  in  those  cases  in  which  there  is  good  reason  to  believe  that  the  original 
operculum  has  been  lost,  and  a  new  one  formed  on  a  plan  of  structure  common  to  other 
species  of  Gasteropoda  in  similar  cases.  [See  Dr.  Gray,  Proc.  Zool.  Soc.  1851,  p.  100.] 
Two  specimens  of  opercula  in  my  collection  seem  to  prove  this.  In  the  first  a  small  port  ion 
only  of  the  original  operculum  has  been  lost,  and  the  older  part  has  the  usual  structure 
with  a  dextral  nucleus,  the  newer  part  being  concentric,  as  in  the  monstrous  specimens 
above  alluded  to.  The  other  case  is  still  more  conclusive.  The  original  operculum,  which 
has  been  only  partly  detached  from  the  animal,  and  not  destroyed,  is  of  the  usual  structure ; 

the  newer,  which  has  been  formed  beneath  and  finally  fused  on  to  the  former,  has  the  eon- 
centric  structure  extending  up  to  where  the  older  operculum  still  adhered  to  the  animal. 

The  concentric  opercula,  moreover,  are  always  more  or  less  uneven  and  irregular,  which 
is  never  the  case  with  the  normal  forms.  There  is  therefore  no  reason  to  regard  this 

structure  as  a  specific,  far  less  as  a  generic  or  subgeneric  charact  r. 

Among  the  numerous  forms  of  Tanalia  that  I  have  examined,  but  one  departs  so 

widely  from  the  others  as  to  admit  of  being  regarded,  even  provisionally,  as  a  distinct 

species,  viz.  that  described  by  Mr.  Layard  as  T.  riolacea.  The  characters  which  distin- 

guish this  from  all  others  are  the  peculiar  form  of  the  operculum  above  noticed,  and  the 

dense  violet  colouring  of  the  interior  of  the  shell,  as  well  as  the  small  size  of  the  latter. 

These  two  last  characters  are,  indeed,  variable  in  the  other  species  of  the  genus;  and 

did  they  alone  distinguish  T. violacea,  I  should  feel  great  hesitation  in  separating  it ;  hut 

I  have  not  seen  in  any  other  form  an  operculum  similar  to  that  of  this  little  species,  nor 

does  the  position  of  the  nucleus  in  the  numerous  varieties  of  T.  amleata  ever  approach 

the  position  it  occupies  in  T.  violacea.  Further  materials  may,  however,  show  that  these 
distinctive  characters  graduate  off  through  intermediate  forms. 0*«.i^«.^  v,"    v^~~3 

T.  aculeata,  Gmel.  sp. 

The  remark  of  Major  Skinner,  that  it  is  impossible  to  separate  the  numerous  forms  of 

Tanalia  into  species  or  varieties  with  definite  limits  *,  I  found  to  be  fully  confirmed  by  my 

own  experience  when  I  examined  his  collection,  which  comprised  about  3000  specimens 

from  various  localities.  Typical  specimens  corresponding  to  most  of  the  (limbed  species 

were  easily  selected ;  and  it  would  have  been  equally  easy  to  double  the  number  of  distinct 

forms  by  selected  specimens  differing  as  much  inter  se  as  most  of  those  to  which  
speciti. 

names  have  been  given ;  but  when  any  attempt  was  made  to  classify  the  collecti
on,  such 

typical  forms  were  found  to  graduate  into  each  other;  and  in  those  case
s  in  which  the 

collection  did  not  furnish  forms  strictly  intermediate,  the  characters  of  the  ty
pe*  were  such 

as  were  shown  to  be  very  variable  by  other  series,  so  that  I  could  
not  doubt  that  further 

materials  would  eventually  be  found  to  supply  the  missing  links.
 

When,  subsequently,  I  collected  living  specimens  in  the  Mahav
elli  Ganga,  the  Kelany 

Ganga,  and  some  other  streams,  and  when  I  examined  ot
her  collections  classed  according 

*  T.  violacea  must  be  excepted  in  this  and  the  following  remarks. 
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to  locality,  I  found  that  specimens  from  the  same  stream,  and  collected  on  the  same  spot, 

were  in  all  cases  somewhat  variahle,  and  sometimes  exhibited  a  considerable  range  of 

variation — moreover  that,  however  great  this  range,  the  local  series  presented  a  perfect 

gradation  between  the  extreme  forms.  Thus,  in  the  Kelany  Ganga,  between  Kitoolgalle 

and  Yatteantotte,  while  the  majority  of  the  specimens  were  of  the  form  T.  Tennentii, 

frequently  with  the  colour  and  markings  of  T,  picta,  some  few  occurred  of  the  var, 

T.  undulata  (having,  however,  spiny  instead  of  nodular  ribs)  ;  and  linking  these  together 

were  specimens  of  the  type  T.  Gardneri  with  depressed  and  exserted  spires,  and  T.  undu- 

lata of  the  normal  form,  with  other  intermediate  forms  of  minor  gradation.  In  the  Maha- 

velli  Ganga,  where  all  my  specimens  were  collected  within  the  space  of  a  few  yards,  the 

shells  exhibited  but  a  small  range  of  form  and  sculp  hire,  including  the  varieties  T.  picta, 

T.  dromedaria,  and  T.  neritoides ;  but  the  size  of  fully  grown  specimens  ranged  from  9J 

lines  to  15  lines  in  height,  and  from  10  lines  to  14|  lines  in  the  major  diameter.  A  series 

of  measurements  of  specimens  from  this  collection  is  given  at  p.  609.  Minor  variations 

of  ribbing  and  colour  were  also  observable. 

Finding  thus  that  the  species  is  evidently  a  very  variable  one,  I  selected,  from  Major 

Skinner's  and  from  my  own  more  limited  collection,  series  exhibiting  the  ranges  of  varia- 
tion in  the  following  characters  : 

1.  Ornament  of  sculpture, 
2.  Colouring, 

3.  Exsertion  of  the  spire, 
4>.  Size  of  specimens, 

on  each  of  which  a  few  words  are  necessary. 

Some  other  characters  are  also  variable,  such  as  the  form  of  the  operculum  (see  ante, 

p.  605)  and  the  excavation  of  the  upper  part  of  the  whorl ;  but  the  above  are  more 

important,  and  to  them  I  shall  confine  my  remarks,  contenting  myself  with  the  passing 
assurance  that  the  two  last  mentioned  are  far  too  inconstant  in  their  relations  to  other 

variations  to  allow  of  their  being  admitted  for  an  instant  as  specific  distinctions. 

1.  Sculpture. 

The  varieties  T.  Tennentii  or  T.  dromedaria  and  T.  Skmneri  or  T.  erinacea  exhibit 

respectively  the  extreme  varieties  of  sculpture.  Between  these  types  I  have  a  series  of 

twelve  intermediate  forms*,  illustrating  the  gradual  appearance  and  development  of 

ribs,  and  the  breaking  up  of  these  ribs  into  nodules,  which  finally  in  the  two  last- 
mentioned  forms  are  exaggerated  into  scale-like  spines  f . 

Even  in  the  smoothest  specimens  (Fig.  1,  T.  Tennentii)  faint  indications  of  the  spiral 

ribs  may  be  noticed,  as  well  as  striae  of  growth  :  the  most  common  variety  is  perhaps  that 

which  has  distinct  but  not  highly  developed  subequal  ribs  (Fig.  2).     As  these  become 

*  Six  of  these  are  given  in  the  accompanying  Plate,  Series  I . with  a  series 

peristome,  in  which,  when  the  animal 
Th with 

N[ 
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more  strongly  marked  (Fig.  3,  T.  Gardner}),  the  alternate  ribs  are  more  developed 
and  those  intervening  narrow  and  filiform.  In  the  next  stages,  the  alternate  ribs,  or  ii 
some  specimens  all  the  ribs,  become  undulated  (Pig.  1),  then  nodular,  the  nodules  being  first 
small  and  close  (Fig.  5),  and  afterwards  more  distant  and  prominent  (Fig.  6,  T.  lor 
from  which  the  passage  into  T.  Skinneri  and  T.  erinaeea  consists  in,  first,  some  of  tin- 

spines,  and  finally  all,  remaining  unfilled  and  in  the  form  of  scales  as  they  first  appear  at 
the  edge  of  the  shell.  The  varieties  T.  area,  T.  Layardi,  T.  Reevei,  and  T.fniiculotc 
differ  from  T.  Gardneri  chiefly  in  the  elevation  of  the  spire  and  the  greater  and  regular 
development  of  the  striae  of  growth.  These  forms  (as  has  been  remarked  by  Mr.  Layard 
in  the  case  of  the  two  first  mentioned)  pass  into  T.  undulate,  and  this  again  into  T. 

with  an  elevated  spir 

2.   Colouring. 

-« 

When  taken  from  the  water,  most  specimens  are  more  or  le^s  covered  with  adherii 

Algae,  which  require  soap  and  water  and  a  stiff  brush  for  (heir  removal.  "When  thus 
cleaned,  the  epidermis  is  seen  to  be  of  a  rich  brown  colour,  varying  from  a  pale  yellow 

brown  to  a  tint  bordering  on  black.  Beneath  this,  the  proper  colouring  of  the  shell  is 

always  perceptible  in  young  specimens,  and  frequently  also  in  old.  It  is  very  clearly  seen 

in  the  variety  picta,  which  has  a  thin  epidermis,  and  in  which  it  assumes  the  form  of 

waved  transverse  bands  varying  in  closeness  and  regularity,  being  sometimes  so  irregular 

as  to  simulate  a  reticulate  marbling.  The  variety  T.  Tennentii,  from  Ambegammoa,  is 

frequently  marked  in  a  similar  manner.  This  is  the  commonest  type  of  colouring  in  all 

varieties ;  the  only  modification  of  it  I  have  observed  is  that  in  which  the  transverse 

bands  become  more  or  less  interrupted,  but  regularly(as  in  JP.  chiUnoides),  so  as  to  form 

spiral  bands  of  zigzags.  This  is  chiefly  observable  towards  the  aperture  of  full-grown 

specimens,  the  young  part  of  the  shell  having  the  normal  colouring.  I  have  met  also 
with  a  few  cases  in  which  the  shell  was  colourless  near  the  aperture. 

The  painting  of  the  peristome  varies  but  little.  The  inner  lip  is  coloured  purplish 

brown ;  and  the  tint  sometimes  extends  round  the  outer  lip  also  :  it  is  the  colour  of  the 

callous  deposit  which  strengthens  the  aperture  of  full-grown  shells.  Very  frequently  a 
series  of  brown  dots  also  ornaments  the  edge  of  the  outer  lip,  being  the  tips  of  the  zigzag 

markings  appearing  beneath  the  callus.  In  old  specimens  this  callus,  the  internal  part 

of  which  is  white  or  brown,  or  white  blotched  with  brown,  extends  far  into  the  shell, 

obscuring  its  zigzag  markings.      These  remarks  apply  to  all  forms  of  Tana  Ha  here 
included  under  T.  aculeata. 

3.  Form  of  Whorls,  and  Exsertion  of  the  Spire. 

The  form  of  the  whorl  varies  but  little  throughout  the  species  :  it  is  always  obliquely 

flattened  above,  and  in  some  specimens  (var.  dromedaria,  e.  g.)  this  feature  is  exaggerated 

into  a  slight  excavation  of  the  whorl  near  the  suture.  The  ribbed  and  nodulose  varieties 

differ  in  this  respect  as  much  as  the  smooth  forms.  The  dilatation,  or,  in  other  words,  the 

ratio  of  increase  in  the  growth,  of  the  whorls  varies  also  in  all  varieties.  The  form  of  the 

spire  is  very  inconstant :  it  is  sometimes  as  much  exserted  as  in  a  typical  Paludina  (e.  g. 
VOL.  XXIII. 

4 
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Between  these  extreme  mo 
P.  Bengalensis),  at  other  times  almost  entirely  concealed. 

difications  every  intermediate  degree  of  exsertion  may  be  met  with ;  and 

collected  on  the  same  spot  (so  far  as  my experience  goes) specimens 
is  always 

perceptible  in  this  respect.     The  smaller  varieties  have,  as  a  rule,  the  highest  spires ;  at 
least  I  have  seen Paludiniform pies  of  the  larg forms :  and  the  nodulose 

varieties  are  less  variable  in  the  spire  than  those  with  simpler  ornamentation,  though  even 

the  most  spiny  forms  exhibit  considerable  differences. 

In  some  specimens  of  a  nearly  smooth  variety  from  a  feeder  of  the  Kelany  Ganga  be- 

tween Ambegammoa  and  Kitoolgalle,  the  upper  whorls  are  exposed  to  considerably  below 

the  swell  of  the  whorl ;  but  from  the  same  spot  I  have  specimens  in  which  the  suture  coin- 

cides with  the  middle  of  the  upper  whorl,  and  others  of  intermediate  degrees  of  inclination. 

Some  specimens  which  I  received  from  the  Orobokka,  in  the  Southern  Province,  exhibit 

a  similar  degree  of  variability. 

The  following  comparative  measurements,  in  inches  and  lines,  of  specimens  of  spiny, 

ribbed,  and  large  and  small  smooth  forms  exhibit  the  extremes  of  variation  I  have  met  with. 
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The  above  measurements  can  only  be  taken  as  roughly  indicative  of  the  exsertion  of  the 
dilatation  of  the  shell,  and spire as  the  ratio  of  height  to  diameter  varies  also  with  the 

the  former  is  but  little  affected  by  a  sHght  exposure  of  the  upper  surface  of  the  whorls. 

Series  III.  a  and  III.  b  of  the  Plate  illustrate  the  variability  of  the  spire  in  large  smooth, 

and  ribbed  forms,  respectively. 

4.  Size  of  the  Shell. 

In  no  respect  do  specimens  of  Tanalia  vary  more  than  in  size.  In  this  character, 

again,  all  the  varieties  (classed  according  to  sculpture)  exhibit  a  great  range  of  difference, 

as  is  shown  by  the  following  four  series  of  measurements.  The  specimens  of  the  first  are 

from  the  Mahavelli  Ganga,  illustrating  the  variability  of  full-grown  shells  from  the  same 

stream ;  those  of  the  other  three  series  are  respectively  spiny,  ribbed,  and  smooth  or  faintly 

ribbed  forms,  selected  from  various  localities.    (The  measurements  are  in  inches  and  lines.) 
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Summary. 
■ 

To  sum  up  the  evidence  above  given: 

1st.  When  we  class  specimens  according  to  any  selected  character  (such  us  sculptui 

we  find  them  variable  in  all  the  others,  especially  in  form  and  size  ;  and  if  we  attempt 

multiply  species still  further,  e.  g .  taking  two selected  characters  as  the  basis  of  our 

the classification,  we  still  find  them  variable  in  the  remaining  characters. 

2nd.  Whatever  character  or  characters  we  select  as  the  grounds  of  classification, 

differences  observable  when  but  a  small  number  of  specimens  are  compared,  are  elimi 

nated  by  specimens  of  intermediate  characters  when  we  attempt  to  apply  such  classifies 

tion  to  a  lar^e  number  from  various  localities. 

3rd.  Specimens  collected  on  the  same  spot  are  always  variable  to  some  extent, 

(1 

sometimes  greatly 

times  affecting  all. 

the  variation  beinsr  sometimes  confined  to  one  character,  some o 

4th.  Forms  with  average  characters  are  the  most  num those  with  extreme  mo 

difications  of  character,  such  as  greatly  extruded  spires,  spiny  ornaments,  or  of  extremely 

small  or  large  dimensions,  being  comparatively  rare. 

From  the  above  considerations  but  one  deduction  can  be  drawn,  viz.  that  the  numerous 

described  forms  of  Tmutlia  (excepting,  possibly,  T.  violacea)  are  varieties  of  one  species. 

I  have  in  these  remarks fined  my  obser to  the  shell;    but  it  is  upon  the 

characters  of  the  shell,  and  these  alone,  that  specific  distinctions  have  been  founded.  So 

far  as  I  have  had  opportunities  of  observing  the  animal  in  the  living  state,  it  varies  but 

little.  The  colour  is  slaty  blue  on  the  back  and  muzzle,  brown  towards  the  edges,  and 

a  pale  cinereous  grey  or  flesh-tint  on  the  creeping-disk,  the  variation  being  dependen
t  on 

the  relative  individual  abundance  of  orange-pigment  granules.  The  dorsal  fold  
of  the 

mantle  is  fringed  as  in  the  genus  Melania,  from  which  indeed  Tanalia,  Paludo
wus,  and 

Philopotamis  differ  so  little,  that  it  appears  to  me  that  all  should  rather  be  
regarded  as 

sections  of  the  genus  Melania  than  as  distinct  g 
The  structure  of  the  oper 

culum,  upon  which  alone  their  generic  distinction  depends,  is  var
iable  both  in  Philopo- 

tamis  and  Tanalia,  and  is,  as  we  have  seen,  also  variable  in  the  specie
s  and  varieties  of 

Tanalia Indeed,  accepting  the  views  of  Mr.  Darwin misht 

e> 

o d  the  group  as 

affording  an  instance  of  variable  structure  in  an  organ  usually  constant,  the  ten
denc 
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vary  having  survived  generic  and  specific  differentiation  and  obtaining  to  some  extent  in 

coexistent  forms  of  the  same  species. 

Reverting  to  the  subject  upon  which  I  remarked  at  the  commencement  of  this  paper, 

viz.  the  endemic  character  of  the  land  and  freshwater  molluscan  fauna  of  Southern  Ceylon, 

it  appears  that  in  the  case  of  Tanalia,  as  also  without  doubt  in  that  of  Aulopoma  (two  of  the 

peculiar  genera),  the  number  of  species  is  really  far  less  than  has  been  represented,  that  of 

the  former  genus  being  (possibly  two)  probably  but  one,  that  of  the  latter  one  only.  Of 

Plrilopotamis  I  have  met  with  three  species ;  and  two  others  have  been  described  by  authors, 

but  are  probably  only  varieties.  Of  Cataulus  there  appear  to  be  five  or  six  and  possibly 

more  species  ;  but  this  genus  is  not  strictly  endemic,  having  a  single  described  representa- 

tive in  the  Nicobar  Islands.  Both  Philopotamis  and  Cataulus  still  require  more  strict 

investigation  than  the  limited  materials  at  my  disposal  have  enabled  me  to  give  them. 

The  following  is  a  list  of  the  described  species  which  I  have  identified  as  varieties  of 
T.  aculeota  : 

Paludomus  loricatus,  Reeve,  Conch.  Icon.  1. 
P.  undatus,  Reeve,  Conch.  Icon.  2. 

P.  neritoides,  Reeve,  Conch.  Icon.  3. 
P.  Gardneri,  Reeve,  Conch.  Icon.  9. 

P.  pictus,  Reeve,  Conch.  Icon.  10. 
P.  Tennentii,  Reeve,  Conch.  Icon.  12. 

P .  funiculatus ,  Reeve,  Conch.  Icon.  13. 

P.  erinaceus,  Reeve,  P.Z.S.  1852,  p.  127- 
P.  areus,  Reeve,  P.Z.S.  1852,  p.  127. 
P.  Layardi,  Reeve,  P.Z.S.  1852,  p.  12/. 
P.  dilatatus,  Reeve,  P.Z.S.  1852,  p.  127. 
P.  rudis,  Reeve,  P.Z.S.  1852,  p.  127- 
Tanalia  Reevei,  Layard,  Ann.   Mag.  N.  H.   1855, 

vol.  xvi.  p.  138. 

Tanalia  similis,  Layard,  Ann.  Mag.  N.  EL  1855, 
vol.  xvi.  p.  138. 

Philopotamis  Thwaitesi,  Layard,  Ann.  Mag.  N.  H. 
1855,  vol.  xvi.  p.  139. 

Paludomus    Cumingianus,    Dohrn,    P.Z.S.    1857? 
P 124. 

P.  distinguendus,  Dohrn,  P.Z.S.  1857,  p-  I24 

P.  dromedarius,  Dohrn,  P.Z.S.  1857,  p.  124. 
P.  nodulosus,  Dohrn,  P.Z.S.  1857,  P-  124. 

P.  Skinneri,  Dohrn,  P.Z.S.  1857,  p.  124. 

P.  solidus,  Dohrn,  P.Z.S.  1857,  p-  124. 

P.  sphtericus,  Dohrn,  P.Z.S.  1S57,  p.  124. 
P.  Swainsoni,  Dohrn,  P.Z.S.  1857,  p.  124. 

P.  torrenticola,  Dohrn,  P.Z.S.  1858,  p.  536. 

EXPLANATION  OE  PLATE. 

Plate  LX. 

Series  I.  figs.  1-6.  A  series  of  six  specimens  of  Tanalia  aculeata,  Gmel.,  to  illustrate  gradation  of 
ornament. 

Series  II.  figs.  1-6.  A  series  of  six  specimens  of  the  smooth  variety  of  the  same  species,  to  illustrate 
gradation  of  size, 

oenes  III.  a.  figs.  1-3.  A  series  of  three  specimens  of  the  smooth  variety  of  the  same  species. 
Series  III.  b.  figs.  1-3.  A  similar  series  of  the  ribbed  variety,  to  illustrate  gradation  of  the  height  of the 

spire 
The  figures  are  all  lithographed  from  a  photograph  representing  the  specimens  of  their  natural  size. 
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