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XLVIII.—  On  the  Architecture  and  Habits  of  the  Cutting  Ant
of  Texas  (Atta  fervens).  By  the  Rev.  H.  C.  Mc.Cook*.

The  observations  of  which  the  following  is  an  abstract  were
made  during  an  encampment,  for  purposes  of  study,  south  of
Austin,  Texas.

1.  Exterior  Architecture  .—Two  forms  were  noted.  The
first,  seen  at  a  point  distinguished  as  Camp  Wright,  was  that
of  a  mound,  21  feet  long  and  about  4  feet  high,  which  had
been  accumulated  around  the  trunk  of  a  double  live-oak  tree
(Quercus  virens  )  which  stood  on  the  side  of  a  road.  The
second  form  was  located  at  a  point  distinguished  as  Camp
Jeanes.  It  was  on  a  high,  flat,  upland  prairie,  and  was  a  bed
of  denuded  earth,  in  the  midst  of  the  grassy  open,  8  feet
9  inches  long,  and  7  feet,  more  or  less,  across.  Over  this
denuded  surface  were  scattered  between  twenty  and  thirty
circular,  semicircular,  and  S-shaped  elevations  of  fresh  earth
pellets.  The  circular  moundlets  had  the  appearance  of  an
American  spittoon,  the  resemblance  being  stronger  by  reason
of  a  round  open  entrance  or  gallery-door  in  the  centre.  x\ll
had  apparently  been  naturally  formed  by  the  gradual  accumu¬
lation  of  the  pellets  of  sandy  soil,  as  they  were  brought  out
and  dumped  upon  the  circumference  of  the  heap.  The  mound-
lets  were  massed  at  the  base,  and  gradually  sloped  off  towards
the  top.  They  were  from  3  to  4  inches  high.  This  “bed  ”
(as  the  natives  call  it)  was  quite  free  from  grass,  as  was  also
the  mound  at  Camp  Wright.  Another  nest  of  the  same
character  was  found  at  Camp  Jeanes;  this  was  situated  in  a
grove,  but  was  fully  exposed  to  the  sun.  A  fourth  nest  was
found  about  a  mile  distant  from  this  spot,  of  the  same  charac¬
ter.  This  is,  therefore,  probably  the  normal  form  of  the
external  architecture  of  the  formicary,  the  mound  at  Camp
Wright  being  probably  formed  by  accumulations  around  the
tree,  caused  by  the  bordering  road,  which  restricted  the  limits
of  the  gates,  and  so  threw  the  separate  moundlets  back  upon
each  other.

2.  Gates  or  Doors  .—His  first  view  of  the  mound  at  Camp
Wri  ght  led  Mr.  McCook  to  fear  that  he  had  made  a  mistake,
and  pitched  his  camp  near  an  abandoned  nest.  There  was  not
a  sign  of  life.  The  mound  was  covered  over  with  earthern
knobs  or  warts  of  various  sizes;  but  the  action  of  a  recent
shower  upon  the  black  soil  gave  the  hill  the  appearance  of  an
old  one.  Here  and  there  were  scattered  over  the  surface  small
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plished  for  a  long  time  ;  but  evidently  the  whole  mass  of
refuse  is  thus  loosened.  Then  conies  the  final  burst,  with
soldiers,  majors,  and  minors  in  the  lead,  who  rush  out  bearing
up  before  them  the  rubbish,  which  flies  here  and  there,  and
in  a  few  moments  is  cleared  away  from  the  gallery,  and  spread
around  the  margin  of  the  gate.  These  chips  are  evidently
gathered  together  for  this  purpose  and  are  among  the
“  treasures  ”  of  the  ants,  being  kept  near  by  for  this  use.
The  pieces  were  easily  identified  as  being  thus  used  several
days  in  succession.

The  above  observation  points  out  at  least  the  use  found  for
the  extremely  small  forms  peculiar  to  this  species.  At  least
ten  distinct  castes  (forms  or  sizes)  were  exhibited  to  the
Academy.  They  vary  as  follows,  the  measurements  being  in
sixteenths  of  an  inch,  viz.  $  ,  14  ;  ,  H  ;  soldier  7  ;  worker
major  6,  minor  5;  and  the  remaining  castes  in  the  proportion
3^,  3,  2^,  2,  11,  1.  A  more  careful  comparison  may  possibly
reduce  this  series  one  or  two;  but  the  result  as  above  will
probably  stand.

The  gates  first  opened  are  the  first  closed,  and  those  last
opened  are  the  last  closed.

3.  Leaf-cutting  Tiahit  .—The  whole  process  of  cutting  and
carrying  leaves  from  trees  and  shrubs  was  observed  at
Camp  Wright  and  at  a  vegetable-garden  near  Austin.  In
order  better  to  see  the  mode  of  cutting,  small  tender  branches
of  live-oak  were  thrust  into  the  mound  near  the  gates.  These
were  soon  covered  with  ants;  and  as  the  lantern  could  thus  be
used  conveniently,  the  operations  of  the  cutters  were  com¬
pletely  in  view.  The  cutter  grasps  the  leaf  with  outspread
feet,  and  makes  an  incision  at  the  edge  by  a  scissor-like
motion  of  her  sickle-shaped  toothed  mandibles.  She  gradually
revolves,  steadily  cutting  as  she  does  so,  her  mandibles  thus
describing  a  circle,  or  the  greater  portion  thereof.  The  feet
turn  with  the  head.  The  cut  is  a  clean  one,  quite  though  the
leaf.  The  cutter  will  sometimes  drop  with  the  excision  to  the
ground,  sometimes  retire  when  the  section  has  dropped,  some¬
times  (it  is  inferred)  seize  the  section  and  carry  it  down  the
tree.  A  division  of  labour  was  apparent.  At  the  foot  of  one
tree  was  a  pile  of  cut  leaves,  to  which  clippings  were  con¬
tinually  being  added  by  droppings  from  above.  Carriers  on
the  ground  took  these  up  and  bore  them  to  the  nest.  The
loading  of  the  cuttings  is  thus:  the  piece  is  seized  by  the
curved  mandibles  ;  the  head  is  elevated  ;  the  piece  is  thrown
back  by  a  quick  motion,  seeming  to  be  lodged  on  the  head
within  the  deep  furrow  that  runs  along  the  entire  median  line
of  the  head  (except  the  clypeus),  and  supported  between  pro-
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may  be  briefly  described  as  an  irregular  arrangement  of  ca¬
verns  communicating  with  the  surface  and  with  each  other  by
tubular  galleries.  These  caverns  or  pockets  were  of  various
sizes,  2  feet  10  inches  long  and  less,  and  12  inches  deep  and
8  inches  high  and  less.  Within  these  chambers  were  masses
of  a  very  light  delicate  leaf-paper  wrought  into  what  may
properly  be  called  “  combs.”  Some  of  the  masses  were  in  a
single  hemisphere,  filling  the  central  part  of  the  cave;  others
were  arranged  in  columnar  masses  2^  inches  high,  in  contact
along  the  floor.  Some  of  these  columns  hung,  like  a  rude
honeycomb  or  wasp-nest,  from  roots  which  interlaced  the  cham¬
ber.  The  material  was  in  some  cases  of  a  grey  tint,  in  others
of  a  leaf-brown.  It  was  all  evidently  composed  of  the  fibre  of
leaves  which  had  been  reduced  to  this  form  within  the  nest,
probably  by  the  joint  action  of  the  mandibles  and  salivary
glands.  On  examination  the  masses  proved  to  be  composed
of  cells  of  various  sizes,  irregular  in  shape,  but  maintaining
pretty  constantly  the  hexagon.  Some  of  the  cells  were  half
an  inch  in  diameter,  many  one  fourth  of  an  inch,  most  of  them
one  eighth  of  an  inch,  and  quite  minute.  Large  circular
openings  ran  into  the  heart  of  the  mass.  Some  of  the  cells
were  one  inch  deep;  they  usually  narrowed  into  a  funnel-like
cylinder.  Ants  in  great  number,  chiefly  of  the  small  castes,
were  found  within  these  cells.  In  the  first  large  cave  opened
were  also  great  numbers  of  larvae.  The  material  was  so
fragile  that  it  crumbled  under  even  delicate  handling;  but  a
few  specimens  of  parts  of  the  ant-comb,  with  entire  cells,  were
preserved  and  exhibited.  Reference  was  made  to  the  late  Mr.
Belt’s  opinion  that  these  leaf-paper  masses  were  used  as  a
sort  of  u  mushroom  garden,”  a  minute  fungus  being  purposely
cultivated  upon  them,  which  the  ants  used  for  food.  Mr.
McCook’s  specimens,  when  submitted  to  the  microscope,  did
indeed  show  the  appearance  of  such  growth,  which,  however,
is  only  what  might  have  been  expected  under  such  environ¬
ment.  The  belief  was  expressed  that  the  ants  fed  upon  the
juices  of  the  leaves.  But  (if  investigations  in  progress  should
succeed)  it  was  hoped  that  the  subject  of  the  true  food  of  the
cutting  ant  would  be  hereafter  solved.

5.  Tunnelled  Tracks  .—The  ability  of  these  emmet  masons
to  excavate  vast  halls  and  subterranean  avenues  is  remark¬
able.  Several  holes  in  the  vicinity  of  Austin  were  visited,
out  of  which  u  beds  ”  or  nests  of  ants  had  been  dug,  by  au
old  man  who  used  to  follow  the  business  of  ant-killing.
These  holes  were  nearly  as  large  as  the  cellar  for  a  small
house.  One  such  excavation,  about  three  miles  from  Austin,
was  12  feet  in  diameter  and  15  feet  deep.  At  the  lowest
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with  certain  double  annual  flowers,  if  admitted  to  throw
some  light  upon  the  inquiry,  yet  require  an  efficient  superin¬
tending  human  intelligence,  which  cannot  be  supposed  to
have  its  analogue  in  the  perpetuation  and  development  of
ant  forms,  unless,  indeed,  we  may  believe  that  the  evolu¬
tion  hypothesis  implies  and  requires  the  interposition  of  a
Personal  Intelligence  infinitely  superior  to  that  of  both  ant
and  man.

The  precise  sense  in  which  the  workers  may  be  called
“  sterile  ”  admits  of  some  question.  Sir  John  Lubbock  has
recently  shown  that  parthenogenetic  eggs  are  sometimes  pro¬
duced  by  worker-ants  in  artificial  formicaries,  from  which
males  alone  are  hatched.  This  is  according  to  the  analogy
of  other  Hymenoptera,  as,  for  example,  bees  and  wasps.
Here,  then,  there  may  be  possible  escape  from  Mr.  Darwin’s
difficulty  more  satisfactory  than  that  which  he  himself  sug¬
gests  ;  for  it  is  conceivable  that  an  opportunity  might  thus  be
opened  for  the  transmission  of  a  profitable  variation  which
might  arise  in  a  worker.  Still  the  difficulty  appears  im¬
passable.  One  must  suppose  the  growth  and  maturity  of
one  such  parthenogenetic  male,  produced  from  a  worker  with
such  useful  modification,  to  have  been  contemporaneous  with
the  maturity  of  the  females  of  a  “  swarm  ;  ”  this  male,  toge¬
ther  with  the  males  hatched  directly  from  eggs  laid  by  the
queen,  shall  have  gone  forth,  as  is  the  habit  of  ants,  in  the
regular  marriage  flight,  or  “swarming;”  and  therein  shall
have  met  a  virgin  queen.  As  the  modification  thus  supposed
to  be  transmitted  must,  on  the  hypothesis,  be  very  minute,  it
could  have  been  saved  from  obliteration  only  by  supposing  it
fortified  by  the  recurrence  of  other  contingencies  of  like  cha¬
racter  in  succeeding  generations.  Mr.  McCook  therefore  con¬
cluded  that  the  development  by  natural  selection,  according
to  Mr.  Darwin’s  hypothesis,  of  so  many  and  widely  varied
forms  as  exist  in  the  cutting  ant,  requires  a  series  of  contin¬
gencies  so  multiplied  and  remote  as  to  forbid  a  reasonable
hope  of  its  probable  occurrence,  even  with  the  additional
favouring  circumstance  of  occasional  males  parthenogeneti-
cally  produced.

He  added  that  some  of  the  points  which  Mr.  Darwin  had
raised  as  to  the  structure  of  the  driver  ant  of  Africa  were
being  carefully  examined  by  him  in  the  case  of  Atta  fervens  ,
with  the  best  microscopic  helps  at  his  command.  Thus  far,
however,  after  a  quite  careful  examination,  nothing  that  can
suggest  the  idea  of  an  interblending  of  the  castes  by  rudi¬
mentary  forms  had  been  discovered.  The  lowest  castes  of
minims,  in  all  specimens  examined  with  special  reference  to



Geological  Distribution  of  the  Rhabdophora.  449

XLIX.—  On  the  Geological  Distribution  of  the  Rhabdophora.
By  Charles  Lapworth,  F.G.S.

Part  I.  Historical.

[Continued  from  p.  257.J

(d)  Recent  Research.

Geological.  —It  has  been  already  shown  that  those  geologists
whose  leanings  were  mainly  palaaontological  accepted  without
question  the  reference  of  all  prolific  Graptolite-bearing  strata  to
the  general  horizon  of  the  Llandeilo  formation,  and  endeavoured
to  escape  from  the  numerous  difficulties  in  which  they  conse¬
quently  found  themselves  involved  by  appeals  to  the  recog¬
nized  rule  of  the  restriction  of  certain  fossil  groups  to  special
sediments,  by  references  to  the  phenomenon  of  migration,  by
the  adoption  of  the  theory  of  “  Colonies,”  and  the  like.  But
there  were,  in  addition,  a  few  influential  geologists  who
looked  upon  geology  almost  wholly  from  the  physical  side,
and  who  naturally  relied  only  upon  such  paleontological  testi¬
mony  as  distinctly  coincided  with  the  inferences  they  drew
from  the  stratigraphical  evidences.  These  viewed  all  attempts
to  correlate  strata  of  disconnected  areas  by  means  of  the
Rhabdophora  with  the  gravest  suspicion,  passing  over  with  a
careless  indifference  the  clearest  indications  of  a  natural  suc¬
cession  afforded  by  those  entered  upon  their  fossil  lists.  When,
as  occasionally  happened,  the  palaeontological  testimony  af¬
forded  by  these  fossils  conflicted  with  that  drawn  from  the
apparent  physical  evidences,  no  matter  how  scanty  or  ambi¬
guous,  they  at  once  set  it  aside  with  undisguised  contempt.

However  mortifying  it  may  be  to  the  graptolithologist  to
admit  the  fact,  it  cannot  be  denied  that  this  course  was  at  all
events  quite  as  reasonable  as  the  habit  of  the  over-credulous
majority.  The  cautious  field-geologist,  on  consulting  the
works  of  those  who  had  made  these  fossils  the  subjects  of
special  study,  learnt  at  once  that,  according  to  the  best  autho¬
rities,  many  of  the  most  characteristic  Llandeilo  Graptolites  of
Britain  occurred  in  America  in  the  very  highest  beds  of  the
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