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1.  Introduction. — In  his  valuable  appendix  to  Hamilton's  "  Elements  of 

Quaternions  "  the  late  Prof.  C.  J.  Joly  exhibited,  in  a  very  elegant  manner, 
some  of  the  properties  of  the  most  general  pair  of  linear  vector  functions. 

He  pointed  out  that  two  such  functions  <j>p  and  dp  may,  in  the  general  case, 

be  simultaneously  expressed  in  the  form 

fp  =  XSap  +  pSfip  +  vSyp  ;   Op  =  nXSap  +  bpSfip  +  CvSyp,         (1) 

where  the  three  vectors  a,  j3,  y  are  the  axes  of  6'$' '  \  while  A,  n,  v  are  the 

axes,  and  a,  b,  c  are  the  latent  roots  of  <p0 " '. 
These  function-pairs  are  important  in  many  ways,  and  appear  frequently 

in  Joly's  writings.     In  the  above  formulation  we  note  thai  he  lias  expressed 
R,I,A,  PROO.,  VOL.  XXXIV.,   SECT.  A.  [1] 
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<p  and  8  in  terms  of  those  vectors  whose  directions  are  similarly  altered  by 

the  two  functions.  Sometimes,  as  in  his  paper*  <>n  "  Scalar  Invariants  of 

Two  Linear  Vector  Functions,"  he  finds  it  more  convenient  to  express  <f> 
in  terms  of  its  own  axes,  and  then  to  formulate  0  in  terms  of  (p.  Two  of  bis 

invariants  will  be  useful  in  the  present  investigation. 

On  the  purely  analytical  side,  the  problem  of  the  present  paper  is 

analogous  to  that  presented  by  the  classification  of  pairs  of  bilinear  forms,  or 

of  pairs  of  collineations.t  To  the  worker  in  quaternions,  however,  a  purely 

scalar  treatment  is  unsatisfactory,  first  because  the  physical  and  geometrical 

significance  of  the  results  is  pretty  thoroughly  concealed  by  the  method  of 

presentation,  also  because  relations  of  singular  and  non-singular  forms  to 
each  other  and  to  the  invariants  of  the  system  cannot  be,  or  at  least  has  not 

been,  clearly  brought  out  by  ordinary  algebra.  A  singular  bilinear  form  (or 

a  singular  collineation)  corresponds  to  a  linear  vector  function  one  of  whose 

latent  ions  is  zero.  It  will  appear  below  that  either  or  both  of  the  given 

forms  may  be  singular  without  altering  the  typical  properties  of  the  system : 

in  fact,  it  is  only  when  the  occurrence  of  simultaneous  vanishing  root-  - 

accompanied  by  the  vanishing  of  two  of  Jolv's  invariants  that  the  system 
falls  into  a  more  special  type. 

mention  a  problem  of  another  son  in  which  Jolv's  formulas  for  <f>  and 
(t  prove  to  be  of  a  oce  :  the  general  vector  function  of  p 

can  be  writ  ten  ,  ̂p9p  -  ,,  SSp,  1 2 , 

where  8  is  a  constant  vector — a  fact  bearing  on  the  theory  of  certain 

functions  defined  by  differential  equations.*  In  factorizing  a  quadratic  vector 
in  this  way.  simple  methods  for  the  simultaneous  formulation  of  <f>  and  0  are 

neces- 
Ag  -.in,  to  take  a  problem  from  geometry,  if  a  curve  of  the  fourth  order  in 

space  be  given  by  the  intersection  of  two  quadric  surfaces,  the  equations  of 

the  curve  may  conveniently  be  written 

Sp<pP  +  Sap  +a  =  0,     , 

Sptif,  -  S/3p  -  7<  =  0      I  ;°' 
where  <£  and  8  a-  te  linear  vector  functions,  a  and  /3  are  constant 
vectors,  and  a  and  h  are  constant  scalara  Many  of  the  properties  of  the 

curve  appear  most  clearly  when  <f>  and  6  are  expressed  by  formulas  analogous 

•Trans  R.I.  A.  30   July,  1895,,  p.  709. 

r  a  short  account  in  English  of  this  aspect  of  the  matter,  see  Bocher  and  Duval's 

'•  Introduction  to  Higher  Algebra,"  chap.  xxi. 
:  For  a  sketch  of  this  theory  see  "  A  Classification  of  Quadratic  Vector  Functi 

Proc.  Nat.  Acad,  of  Sciences  (Washington),  vol.  i,  No.  3  (March,  1915),  p.  177. 
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'2.  Possibility  of  the  reduction  to  form  (It.—  I  \i  all  these  problems  we  are 
concerned  with  the  properties  of  a  pencil  of  functions  <j>  +  td.  That  is  to 

say,  in  studying  the  curve  (3),  or  in  forming  the  vector  product  V<l>pOp,  or 

in  calculating  Joly's  invariants,  we  may  replace  a  given  <j>  or  0  by  any  other 
functions  of  the  pencil.  The  general  problem  is,  then,  to  determine  what 

types  of  function-pairs  may  occur. 
In  writing  <j>  and  0  in  the  form  (1),  Joly  assumes  the  possibility  of  the 

reduction.  To  see  on  what  the  possibility  depends  we  note,  first,  that  Vfiy, 

Vya,  and  Fn/3  are  the  axes  of  $"'#.'  A  necessary  condition  for  reduction  to 
the  form  (1)  is,  therefore,  the  existence  of  three  distinct  axes  for   <p'l0. 

Second,  if  $  has  a  vanishing  root,  so  that  <£-'#  does  not  exist,  we  may 
suppose  0  replaced  by  a  different  function  of  the  pencil.  But  it  may  happen 

that  no  fuuetion  of  the  pencil  possesses  an  inverse.  The  reduction  (1)  is 

impossible  in  this  case  also.     We  have  therefore  to  examine  two  cases : — 

I.  The  function    f~'d  exists,  but  has  a  double  or  a  triple  axis. 

II.  The  function  r/r'fl  cannot  exist,  i.e.  no  function  of  the  pencil  0  +  tO 
possesses  an  inverse. 

3.  Typical  form  of  <j>  and  9  when  <p~i9  has  a  double  axis.  Suppose  r/T'fl  to 
have  a  double  root.  As  I  have  shown  in  a  former  paper,*  we  may  then  write, 

as  the  most  general  form  of    <i>-l6, 

<p->0  =  gp  +  c/3S/3/3,,o  +  cfixSafiP,  (4; 

where  tj  is  the  double  root  of  the  cubic  in    <j>~l8,   and  may  vanish. 
The  double  axis  is  /3.  It  is  assumed  that  c,  c,,  and  Safifi,  are  all  different 

from  zero.  To  express  <f>  and  6  in  a  simple  manner  we  have  now  merely  to 

operate  by  <j>  on  the  three  diplauar  vectors  a,  /3,  /3t.  Let  the  results  be 

denoted  by  X,  p,  v,  respectively  ;  and  these  three  vectors  are  also  diplanar, 

because,  by  hypothesis,  <j>  has  an  inverse.  Expanding  <j>  in  terms  of  A,  /u,  i>  we 
have 

(j>p  .  SafijSi  =  \Sfifi,p  +  fiSfijaft  +  vSafip,  (5) 

and  by  operating  with  rj,  on  both  sides  of  (4)  we  have 

dp  =  r/(pp  +  C/*/Sj3/3,/3  +  Cii'SajSp  (5i) 

These  expressions  actually  differ  little  from  (1).     To  bring  out  the  analogy 

we  first  note  that  (5,)  is  equivalent  to  the  three  equations 

0«  =  y\  +  PiuS«/3i3„     0/3  =  //,,,    6(3,  =  (g  +  c^fr)*, 

*Pioc.  Koyal  Sioc.  Edinburgh,  vul.  xxxv,  Part  II  (No.  17,  June,  1915),  p.  172. 

[1*] 
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so  that  if  we  agree  to  write 

cSafifii  =  Cj     and    .</  +  ciSafifit  =  ffi, 

we  may  rewrite  0  in  terms  of  its  effect  on  o,  /3,  and  /3i,  thus — 

0/>  .  Saj3/3,  =  (<A  +  C2Ju)Sj3/31/0  +  <//iS/8,ap  +  ̂ ."Sn/Sp,  (50 

where  the  analogy  with  (1)  is  more  obvious,  g  and  g,  being  the  two  roots  of 

the  cubic  in  <p~*d.    To  complete  the  formulation,  put 

a2Sa/3/3,  =  F3/3„      /S=S«f3/J,  =  F/3,a,      y:Sa/3/3,  =  Fo/3, 

whence  (5)  and  (32)  become 

<pp  =  \Sazp  +  /u/?/i./>  +  vSy.p,  | 

fyj  =  v\  -  (';ju)6'a2p  +  gpSfiip  +  g,vSyip    j 
It  is  clear  that  the  form  of  </>  is  as  in  (1  .  while  0  differs  only  in  its  effect  on  a. 

4.  Geometriec  'ti<m. — It  equations  of  a  curve  are  given  as  in  (3), 

we  write  down  the  conditions  for  self-conjugation  from  (.")  and  (5,) — 

FAF/3/3,  -  r„r,-j.<,  -    VvVafi  =  0,  PqiFflS,  +  VclVVa(S  =  0, 

which  (by  Hamilton's   £  equivalent  to  the  six  scalar 
equations 

<S/9,/i  =  S/3i  Sav  =  <S|3,A,         S(3\  =  6'a^, 
c,5j3»  =  0,  e,6W  =  cS^./u,      eS/3/i  =  0. 

To  solve,  regarding  a,  /3.  and  /3,  is  known  vectors,  we  note  Brat  that  c  and  c, 
are  by  hypothesis  different  from  zero.  The  six  equations  thus  reduce 
at  once  to 

S/3M  =  0,    Sj3,n  -  0;       Sav  =  0,   6'/3k  =  0  ;       S/3.A  =  0,  and  ,S'/3A  =  Sap 
Hence  ji,  being  perpendicular  to  both  $  and  /9i,  has  the  form  ̂ F/3/3,  where 

/-  is  some  constant  -  Similarly  n  has  the  form  '/Fa/3,  and  A  has  the 

form  rF/3/3i  +;>J7/3,a,  where  q  and  r  are  two  more  constant  scalars.  Collecting 
results,  (5)  and  (5,)  be< 

4>p.  8afl8,  =  (rF/3/3,  -  pF/3la)S^/3,p+pFp/3,.-S'/3Iap  -  ?  FajB  .  Sa/3p,  ]   (? 
dp  =  g+p  +  cpVpPiS(ip,p  iSafjp.  I 

The  self-conjugate  character  of  these  two  linear  vector  functions  is  evident 

from  their  form.  And  since,  in  the  geometrical  problem,  any  multiple  of  one 

of  the  quadratic  expressions  (3)  may  be  added  to  the  other  without  altering 

the  curve  of  intersection  oi  the  two  quadric  surfaces,  we  may  take  // =  0 

in  (7).    If   we  now  opei  7.   bj    Sp   and    introduce  a  set  of  oblique 
coordinates  defined  by  the  equations 

*6'a/3/3i  =  Sfijiip.  Sa£  >,-■•">         stfa/3/3i      iSajtJp, 
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we  shall  find  the  scalar  products  Spfp  and  Spdf>  to  he  proportional  to  the 

quadratic  expressions 

rx2  +  2pxg  4-  qz*     and     cp.f  +  Ciqz2  ; 

If  we  now  combine  the  two  equations  so  as  to  eliminate  ~2  from  the  former, 
we  may  obtain  the  terms  of  the  second  degree  as 

axz  +  2pxy     and     p^x*  +  q^, 

where  a,  />,,  and  qy  are  constants.  The  form  of  the  result  shows  that  the  curve 

has  a  double  point  at  infinity. 

5.  Typical  form  of  <p  and  9  when  (j>-x9  has  a  triple  axis. — Suppose  <j>~'9  to 
have  a  triple  root.     The  most  general  form  of  <frl9  is* 

(j)^9p  =  gp  +  cfiSfiyp  +  C-iySyap,  (8) 

where  g  is  the  triple  root,  and  may  vanish.  It  is  assumed  that  c,clt  and  <Sa/3y 

are  all  different  from  zero.  As  before,  we  regard  a,  j3,  and  y  as  known, 

operate  on  them  by  <p,  and  call  the  results  A,  p.,  and  v.     Whence 

(pp  .  Saj3y  =  XSjiyp  +  pSyap  +  vSafip,  (9) 

and  by  operating  with  <j>  on  both  sides  of  (8), 

dp  =  g(pp  +  CpSfiyp  +  C,vSyap.  (iti) 

This  is,  perhaps,  the  most  convenient  form  of  9,  but  we  may,  if  we  wish,  bring 

out  the  analogy  with  (1)  and  (6)  by  writing 

c^cSafiy,     c,  =  crafty,     ajSapy  =V0y,     j33-S'aj37  =  V$y,     and     y3&i|3y  =  Fa/3, 
when  we  shall  obtain 

(j>p  =  \Sa3p  +  pSj33p  +  vSy3p,  ~\ 
Op  =  (gX  +  c2p)Sa3p  +  (gp  +  c3v)S(53p  +  gvSy,p.  J  (10) 

It  is  clear  that  9  differs  from  (1)  in  its  effect  on  a  and  on  j3.  The  only 

direction  similarly  altered  by  <f>  and  9  is  y,  the  triple  axis  of  <p~'9. 

6.  Restriction  to  self-conjugate  functions. — If,  as  in  Art.  4,  we  require  that 

<f>  and  9  shall  be  self -conjugate,  we  have  by  (9)  and  (9^ 

V\  V$y  +  Vp  Vya  +  VvVafi  =  0;    Vcp  F/37  +  Vc,v  Vya  =  0, 

which,  c  and  c,  not  being  zero,  are  equivalent  to 

Sj3»  =  0,     Syv  =  0,     Syp  =  0,     Sav  =  Sy\,     S(3\  =  Sap,     and     cS(Sp  =  clSav. 

Solving  for  A,  p,  and  v  we  have 

X  =?•  V(5y  +  q  Vyu  +  cp  Vafi,      n  =  q  Vfiy  +  cxp  Vyu,      v  =  op  Vfiy, 

*  Loc.  oil.,  p.  17-t,  equation  (24). 
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where  p,  q.  r  are  three  arbitrary  constants.  If  we  substitute  these  values  of 

A.  u,  v,  in  (9)  and  (9,),  the  self-conjugate  character  of  <p  and  0  is  evident. 

7.   Typical  form  of  <f>  "    >Jun  <f>~l0  has  an  infinite  number  of  axes. — It 

may  also  happen  that  <p~0.  whether  possessing  a  double  axis  or  not,  has  an 
infinite  number  of  axes.     The  most  general  form  of  <fl9  is  then* 

<f>'l8p  =  up  ~  yStp.  (11) 

where  g  is  a  double  root  of  the  cubic  in  <p~'0  (not  necessarily  corresponding  to 
a  double  axis),  and  y  and  i  are  constant  vectors.  Lot  a  and  /3  be  two  vectors 

which,  with  y.  form  a  diplanar  system.  Call  fa,  <pfi,  and  >uy,  as  before,  A,  p. 

and  !•.  respectively.     Expanding  tpp  we  have 

yp .  Sajfiy  =  XSrfyp  +  p.Syap  -  vSa  I  (12) 

and  by  acting  on  (11)  1 
Bp  =  >/4>u  -  .  ■  ( 1  . 

same  way  the  direction  of  7,  and  also 

that  of  any  vector  perpendicular  t«>  1.     If  y  is  rpendicular  to  t,  the 

function  ̂ "'6  becomes  a  i  y  l>ecomcs  a  double 
If  we   require  <p  and  6  t  .  we   may  take  f   any  self- 

conjngate  linear  vector  function  whatever,  and  must  have  t  parallel  to  v. 

Operati;  _  Sp,  mil  setting  g  =  0  ii  _  we  see  that  SpOp  is  a  perfect 

c  may  be  -  from  the'pemil. 
We  may,  if  we  w  .     <1  various  special  (12)  and  fl2i)  as  being 

merely  limiting  forms  of  the  function-]  dii  ami  (10).     For  example, 

if  either  c  or  '-,  vanishes,  (8)  falls  into  the  form  (11),  and  0  may  be  written  as 
in  (12). 

:iction-pairs  have 
been  built  up  by  assigning  "      Various  interesting 

special  cases  obtained  by  assigning  .1  form  to  <f>.     As  an 

illustration,  important  in  the  th-  Jtant  torsion,  let  <p  l>e 

required  t«.  have  a  double  '*•  self-conjugate.     Ii  is  clear  that  <p 
cannot  be  real,  since  a  1  .        linear  vector  function  has  tl 

distinct,  mutually  perpendicu:  :i  we  write  tf>  in  the  form  of 

the  right  member  of  (4),  whi  g  neral  form  of  a  linear  vector 
function  having  two  coincident  . : — 

<t>P  -p. 

the  condition  for  self-conjugation  is 

•  Loc.  at.,  p.  175,  e4aatK.11  I.- 
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equivalent  to  the  three  scalar  equations 

', N/3/3,  =  0,      c.&ift  -  oSj|3/3,  =  0,      c/3-  -  0. 
Tf  c  and  c,  are  different  from  zero,  these  reduce  to 

S/3/3,  -  0,      ,S'«/3,  =  0,     j32  =  0, 
whence  /3  must  be  a  vector  whose  square  is  zero,  i.e.  a  minimal  vector.     An 

example  of  such  a  vector  is     i+j\/~  1.     We  may  satisfy  the  conditions 

by  taking   |3i  =  k,   and   a  =  i,  with  c  and  Ci  any  constants.    We  shall  then 
have 

<pp  =  9?  +  c('  +  ]•/  ~  l)  s(~  J  +  *•/  -  1)p  +  cJeSkp. 

Here  t,  _/,  &  are  any  three  unit  vectors  forming  a  rectangular  system,  <f>  is 

self-conjugate,  and  has  the  two  axes  k  and     i  +  j \/ '  -  1,     the  latter  being a  double  axis. 

When  <pp  has  been  developed  in  this  or  any  other  manner,  a  second 

function  dp  may  be  formulated,  following  Joly,  by  expanding  0  in  terms  of 

three  vector  constituents  of  <p.  Thereby  6  is  determined  by  means  of  nine 

constants,  and  it  is  in  terms  of  these  constants  that  Joly  expresses  a  large 

number  of  invariants  (cf.  note  1). 

9.  Typical  form  of  <p  and  0  when  no  function  of  the  pencil  has  an  inverse. — 

The  function-pairs  (1),  (6),  (10),  and  (12)  include  all  possible  cases  except 
when  no  function  of  the  pencil  possesses  an  inverse.  In  this  latter  case,  the 

cubic  in  <j>  +  t6  must  have  a  vanishing  root  for  all  values  of  t.  Now  the 

constant  term  in  this  cubic,  as  was  pointed  out  by  Joly,  may  be  written 

riii  +  tl3'  +  t%  +  t3m-it 

where  m/  and  ma  are  the  third  invariants  of  ty  and  0  respectively,  and  h' 

and  li  are  Joly's  new  invariants  given  by 

_  S(<pae j30y  +  (j>f36y6a  +  (pytiaOfi)  ,  _  S(Qa<l>\5<py  +  0fi<pyrj,a  +  tiy^affi) 
Sajiy  Safiy 

The  invariants  tin  and  m3  vanish  by  hypothesis.  If,  and  only  if,  //  and 

l3  also  vanish,  we  shall  have  no  function  of  the  pencil  possessing  an  inverse. 

These  quantities  are  invariant  in  the  sense  that  their  values  are  inde- 

pendent of  our  choice  of  the  three  vectors  a,  /3,  7,  provided  they  are  diplanar. 

Let  a  be  chosen  to  be  the  direction  annulled  by  <p.  that  is  r/>u  =  0.  We 

shall  have  two  sub-cases,  according  as  0a  is,  or  is  not,  zero.  If  da  =  0,  it 
is  evident  that  a  is  zero  for  every  function  of  the  pencil.  If  da  is  not  zero, 

let  j3  be  chosen  to  be  the  direction  annulled  by  d,  i.e.  0/3  =  0.  Let  y  be  any 

vector  not  coplanar  with  a  and  /3.     Joly's  invariants  now  become 

,    _  Sj,fi6yda  ,       Sda-p^y 
Safiy  iSafiy 
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If  these  are  both  zero,  we  shall  therefore  have  simultaneously 

Sy0~  Y6a<pfi  =  0     and     Sy$'  Vdaffi  =  0. 

But  7  was  an  arbitrary  vector,  hence  these  equations  imply 

d'V6a(j>ti  =  0    and     $>' F0a<£/3  =  0. 

that  is,  the  vector  TQa<pfi  is  a  zero  for  both  of  the  conjugates  <£'  and  0'. 
This  direction  will  then  be  a  zero  for  the  conjugate  of  any  function  of  the 

pencil. 
The  two  sub-cases  may  accordingly  be  characterized  as  follows  : — 

1.  <p  and  6  have  a  common  /em.  This  implies  that  the  conjugates  <j>'p 

and  6'f>  lie  in  a  common  fixed  plane  for  all  values  of  p. 

2.  <p'  and  0'  have  a  common  zero.  This  implies  that  ipp  and  dp  lie  in 
a  common  fixed  plane  for  all  values  of  p. 

The  second  case  is  easy  to  formulate.  Since  the  common  fixed  plane  is 

known  when  q>  and  6  are  known,  we  may  choose  i  and  j  any  two  perpen- 
dicular unit  vectors  in  that  plane,  and  expand  q,  and  0  in  terms  of  them,  when 

the  two  functions  necessarily  appear  in  the  form 

<pP  =  iSalf,  -  jSarjp,      Bp  =  iSfiXp  +  jSfipp,  (13) 

when-  £.  ij.  A.  and  u  are  four  constant  vectors;  for,  by  hypothesis,  <pa  =  0  and 

0/3  =  0.     To  find  t  w<  o  =  -  Sptp'i  =  SpVat,  whence,  p  being  any 
vector,  we  must  have  Vat  =  -  f'»;  therefore  t  may  be  any  vector  at  right 

angles  to  j'i,  distinct  in  direction  from  n,  the  tensors  of  a  and  of  *  being 
selected  t"  satisfy  this  equation.  In  a  similar  mannei  we  may  find  values 

fur  77,  X,  a- 

In  the  other  sub-case  f'p  and  8'p  lie  in  a  common  fixed  plane.  Hence 
they  must  lie.  in  form,  the  gates  of  the  right  members  of  (13)  or  some 

equivalent     That  rite  for  this  case 

+p  =  FaeSip  -  VnnSljp,    er>  =  V$\Sip  -  VfinSjp,  (14) 

where  t,  ij.  A.  and  p.  ai  found  by  treating  the  conjugates  as  <f>  and  6 

were  treated  in  (13),  <  andj  are  taken  in  the  plane  of  the  conjugates,  k  is  the 

common  zero  of  <f>  and  6,  and  a  and  /3  are  the  directions  annulled  by  the 

conjugates,  <f>'  and  ff,  respectively. 
The  forms  (13)  and  (14),  from  their  method  of  formation,  cover  all 

function-pairs  such  that  no  function  of  the  pencil  has  an  inverse, 

10.  Application  i  . — In  conclusion  I  shall  pi 
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a  theorem,  which,  as  I  have  elsewhere  shown,"  is  fundamental  in  the  theory 
of  quadratic  vector  functions. 

Theorem:  The  torus  of  the  IRllEDUCIBLE\  rector  V$p()p  cannot  h  <> 

fixed  plane. 

To  prove  the  theorem,  we  note  that  by  the  preceding  investigation  all 

possible  function-pairs  may  be  written  in  one  or  the  other  of  the  six  cases, 

(1),  (6),  (10),  (12),  (13),  or  (14). 
Forming  the  product  V<p/>0p  from  (1),  we  have 

Vfpdp  =  (c  -  b)VpvS(3pSyp  +  {h-OjVXpSapSfip  +  (a  -  c)Vv\SypSap,      (15) 

where  A,  ̂u,  and  v  were  by  hypothesis  diplanar,  since  <j>  has  an  inverse. 

Hence  Vpv,  Vv\,  and  VX/x  are  also  diplanar.  Furthermore,  a,  b,  and  c  are 

unequal,  since,  in  this  case,  $_1 6  has  distinct  roots.  And  a,  j3,  7  are  diplanar 
for  the  same  reason.  Hence  the  locus  of  (15)  cannot  be  a  fixed  plane,  and 

the  theorem  is  proved  for  this  case. 

Forming  the  product  V$pQp  from  (6),  we  have 

Vrppttp   =   (//,  -  g)  VpvSftpSyp  +  ((]  -  gx)  VvXSypSap 

+  <:[VXnS2ap  -   VflvSypSap],  (16) 

where  similar  reasoning  holds,  viz.,  X,  p,  and  v  are  diplanar  because  (j>  has  an 

inverse  :  hence  the  vectors  Vpv,  VvX,  and  V\p.  are  diplanar ;  g  -  gx  is  not 

zero,  since  </>"'#  has  two  unequal  roots;  c,  was  by  hypothesis  not  zero;  and, 
finally,  the  scalars  Sup,  Sj3p,  and  Syp  cannot  be  multiples  one  of  another,  since 

a,  j3,  and  7  are  diplanar.  Hence  the  locus  of  (16)  cannot  be  a  fixed  plane. 

Forming  the  product  VfpOp  from  (10),  we  have 

V<j>p6p  =  C,[  VpvS'yap  -  VvXSfiypSyap]  +  c[VX/nS:j3yp  -  Vp.i'S(3ypSyap]. 

(17. 

Here  neither  c  nor  c,  can  be  zero  under  the  hypothesis  for  this  case.  The 

rest  of  the  reasoning  is  as  before.  Hence  the  locus  of  (17)  is  not  a  fixed  plane. 

Passing  to  (12),  which  is  equivalent  to  removing  the  restrictive  hypotheses 

on  the  c's  and  g's  of  the  former  cases,  it  is  evident  that  we  have  VippOp 
divisible  by  Sip,  hence  reducible. 

From  (13)  we  have  V<f>pHp  parallel  to  k,  and  so  divisible  by  a  quadratic 
scalar,  that  is  reducible. 

*  Proc.  Nat.  Acad.  Sci.,  loc.  cit.  For  a  more  detailed  study  of  quadratic  vectors  see 
"A  Classification  of  Quadratic  Vectors."  Proc.  American  Acad,  of  Arts  and  Sciences, 
52-7  (January,  1917),  p.  369. 

t  An  irreducible  vector  is  one  which  cannot  be  factored  into  a  variable  scalar  and  a 

vector  of  lower  degree,— a  term  of  the  form  pt  being  added  tu  the  vector  if  necessary.  As 
an  equivalent  definition  wo  may  say  that  a  vector  Fp  is  reducible  when,  and  only  when, 
the  vector  product  V?Fp  i.s  divisible  by  a  scalar  variable. 

K.I. A.  PROO.,   VOL.   XXXIV.,  SECT.  A.  [2] 
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Finally,  from  (14),  forming  the  product  V(ppOp  we  have 

V</,P9P  =  SHpVVatFpX  +  SiPSjp[VVaeVfo  +  VVanvpX]  +  &]pVVm,Vfa. 
(18) 

Since  i  and  j  are  at  right  angles,  it  is  only  needful  to  show  that  coplanarity 

of  the  vector  coefficients  entails  the  reducibility  of  the  expression  ;  in  fact,  to 
show  that  whenever  we  have 

8 .  VV.n  F/3A[  Wat  Vfifl+VJ  \,„  I  rJA]  VVm,  V(Sp  =  0,  (19) 

we  also  have  the  right  member  of  (18)  divisible  by  a  scalar  factor.  The 

scalar  product  may  be  expanded  as 

-  8 .  Vat  V(3\  VfipS .  Vat  Va„  Vfip  +  8  .  Vat  I  )-}\  J',,„S  .  P/3A  J'„H  Y$p,     (20) 
by  applying  the  identity 

8  .  I  i>)p.  '  /<7<.  Vpsp  ■..,■-  p.  -  Sp^ptSpsptpt 

in  which  we  write  p,  =  Vat.  p-  =  F/-JA.  &e.  Expanding  again  in  a  similar 
manner  (20)  may  be  written 

-  SatfiSXfiu  .  (-  Sati/Sa/3/i)      Sai»jSa/3A  .  S/3A/U  Sai|0.  (21) 

Now  if  *SA/3/«  =  0,  the  direction  of  0p  in  (14)  -  ■  onstant,  hence  0/u  is  divisible 
by  a  linear  scalar  and  1 18)  is  reducible.  Similarly,  if  Satij  0,  «,,  is  reducible. 
Rejecting  these  factors  from  (21)  we  have 

?a  ,->...-;„  -  SafiXSatifi    '   0,  (22) 

as  the  only  remaining  possibility.  But  this  is  the  condition  that  $//3  shall 

be  parallel  to  Q'a  :  for,  remembering  that  13)  is  the  conjugate  of  the  present. case,  we  have 

--   iSae/3         Sanfc       »  ■■  S/3An       iSBfia  ;  (23) 
the  condition  that  the  coefficient*  oi  i  and  ,  shall  be  in  proportion  is 

equivalent    to  (22).      W;  g  0 „  =  .^'^,      and    take   7   any 
vector  not  coplanai   with  a  and  J.     Identically 

whence,  operating  with  0' and  0',  and  remembering     <p'u  =  0^3  =  0, 

(p'pSafiy   -   f'PSyap  -  +'ySa,ip,        WpSafa    -    s^'fiSflyp  +  U'y8ufip. 
By  taking  coi     g  if  both  si 

fpSa/iy   =    F- „>.,,,-,„       ra/35*'7/».      'V's'»/37   =  *F]3yfy'/3p+  ValiSO'yp. 
Forming  the  vector  product  we  I 

F^pO.S^-y 

=  8<p't3p [x V Vy„  Vp-  v\ v„  VafiSffyp  +  W'I ro/3  VpyS+'yp] 
which  contains  the  factor  Sf'fip,  hence  is  reducible.  The  theorem  is 
therefore  proved. 
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ON  TWO-DIMENSIONAL  FLUID  MOTION,  WITH  FEEE  STREAM- 
LINES, PAST  AN  OBSTACLE  OF  CURVED  OUTLINE. 

By  J.  G.  LEATHEM,  M.A.,  D.Sc. 

Received  Auoi-st  23.     Read  Novembek   12,   1917.     Published  March  14,   191S. 

Introduction. 

1.  There  is  already  a  considerable  amount  of  literature  on  the  subject  of 

the  two-dimensional  flow  of  infinite  liquid,  with  free  stream-lines,  past  a  fixed 
obstacle  of  curvilinear  outline,  or,  what  comes  to  the  same  thing,  the  motion 

of  such  an  obstacle  through  liquid  which  is  "at  rest  at  infinity."  The 
following  papers  are  those  which  seem  most  relevant  to  the  present 

discussion ;  they  are  arranged  in  chronological  order,  and  reference  will 

be  made  to  them  by  quoting  the  prefixed  capital  letters: — 

A.  T.  Levi-Civita.  Scie  e  Lefjyi  di  Eesistcnza,  Eendiconti  del  Circolo 
Matematico  di  Palermo,  xxiii,  1907. 

B.  U.  Cisotti.  Veiie  Fluenti,  Eendiconti  del  Circolo  Matematico  di 

Palermo,  xxv,  1908. 

C.  H.  Villat.  Sur  la  resistance  des  fluides,  Annales  de  l'Ecole  Normale 
Superieure,  3me  serie,  xxviii,  1911. 

D.  J.  G.  Leathem.    Some  applications  of  conformal  transformation   to 

problems  in  hydrodynamics,  Phil.  Trans.  Royal  Society,  a,  ccxiv,  1915. 

E.  H.  Levy.  Discontinuous  fluid  motion  past  a  curved  boundary,  Proc. 

Eoyal  Society,  a,  xcii,  March,  1916. 

F.  J.  G.  Leathem.  On  two-dimensional  fields  of  flow,  with  logarithmic 
singularities  end  free  boundaries,  Philosophical  Magazine,  xxxi.  March,  1916. 

G.  J.  (J.  Leathem.     Theorems  mi  conformal  transfomiation,  Proc.   Lond.« 
Math.  Soc.  xvi,  1917. 

In  these  researches  there  have  been  three  distinct  objectives:  — 
(i)  A  mathematical  formulation,  in   terms  of  somewhat  general  functions, 

R.I.A.  PROC,  VOL.  XXXIV,  SECT.  A.  [8] 
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for  any  motion  bounded  partly  by  fixed  and  partly  by  free  boundaries ; 

(iii  The  exact  or  approximate  adaptation  of  such  a  general  formula  to  the 

case  of  an  obstacle  of  arbitrarily  assigned  outline;  (iii)  The  choice  of  such 

forms  of  obstacle  as  shall  correspond  to  liquid  motions  that  can  be  precisely 

specified. 
The  exact  adaptation  "f  a  general  formulation  to  the  case  of  an  assigned 

obsl  -  bound  to  depend  upon  difficult  functional  equations,  upon  w  1 

solution  further  progress  must  wail  :  and  ii  is  doubtful  whethei  any 

sufficiently  practical  and  general  method  of  approximation  has  yel  been 

demonstrated.  For  this  one  may  find  some  consolation  in  the  reflection 

that  the  question  is  mainly  of  academic  interest,  since  in  practically  important 

applications  to  problems  of  design  tin-  form  of  the  fixed  boundary  is  the 
quaesitnm,  not  the  datum. 

The   primary    objective    of   a   comprehensive    formulation    remains 

fundamental   importance,  since  such  may  well   W   the  only   possible  point 

of  departure  for   further  progress   in  general    theory.     The  papers  in   the 

above   li-t    present  several    different    types   of   mathematical    formulation, 
and  yet  plainly  leave  room  for  possible  alternativi 

pr   nt  paper  •■!:•  eral  formulation  in  terms  of  conformal  curve- 

— functions  whose  properties  the  writei  hi  aed  in  previous  papers. 

lli'-   met  in  terms  of  a  definite  integral   involving 
a  single  arbitrary  function  of  a  real  variable,  and  it  is  believed  that  in 

this  form  the  pi  of  the  relation  between  the  fundamental  variables 

are  exhi  simply  as  From  this  formulation  as  starting-point 

it   i.  i  feasible  to  ma]  in  knowledge,  for  there 

are  obtained  formulae  which  specify  t1  forward  points  at  which  free 
stream-lines  from  an  obstacle  with  smoothly  curved  si- 

able  connexion  between  the  j  f  these 

1 » > i i j t ~  and  the  n  which  thi  earn  when  there 

are  no  free  stream-lines  hut  the  wake"  is  in  rotational  motion;  and  a 
principle  is  deduced  which  may  have  important  bearing  on  the  problem  of 

designing  cylinde  nee,  as,  foi  example,  sinus  for  aeroplanes. 

:'.  The  material  configuration  is  repi-  n  the  plane  of  a  complex 
vanable  zmx+  iy.     T:  and  the  liquid  to 
be  streaming  oast  with  mit,  tor  infinite  remoteness 

from  the  the  axis  of  x, 
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The  obstacle  is  of  finite  dimensions,  and  is  assumed  generally  to  have  a 

pointed  prow  or  vertex,  and  smoothly  curved  sides.  The  type  of  the 

configuration  is  represented  in  figure  1.     A  stream-line  divides  at  the  vertex, 

and  each  branch  follows  the  contour  of  the  obstacle  for  a  certain  distance  and 

then  breaks  away  as  a  free  stream-line,  which  tends  to  ultimate  parallelism 

with  the  axis  of  x.  Between  the  free  stream-lines,  and  partially  bounded  by 

the  hinder  surface  of  the  obstacle,  there  is  a  semi-infinite  region  occupied  by 

liquid  at  rest,  the  "  wake." 
The  angles  which  the  tangents  to  the  two  sides  of  the  obstacle,  just  at  the 

vertex,  make  with  the  axis  of  x  may  be  denoted  by  (p  +  s)  it  and  -  (p  -s)  n- 
respectively. 

The  relevant  region  in  the  z  plane  is  the  region  of  flow,  whose  boundary 

is  made  up  of  the  two  free  stream-lines  and  part  of  the  surface  of  the  obstacle, 
including  the  vertex. 

The  field  of  How  is  formally  specified  by  the  complex  variable  w  s  <f>  +  ixf/, 
such  that,  if  (u,  v)  be  the  velocity, 

d(p  =  u  dx  +  v  dy,     d\p  =  u  dy  -  v  dx. 

A  knowledge  of  the  functional  relation  between  w  and  z  is  what  is  required 

for  a  definite  specification  of  the  motion.  Such  a  relation  must  give  a 

conformal  representation  of  the  relevant  region  in  the  ;  plane  upon  a 

relevant  region  in  the  w  plane,  consisting,  namely,  of  the  whole  of  the  w  plane 

bounded  only  by  the  two  sides  of  a  cut  made  along  the  axis  of  (f>  from  <j>  =  0 

Fiq.  2. 

to    (j>  =  +  co,   as  indicated  in  figure  2.     It  is  assumed   thai   w  =  0  at   the 
vertex. 

It  is  found  convenient  to  introduce  an  intermediate  variable  £  ■  ?  +  hi 

which  is  so  related  to  z  that  the  relevant  region  in  the  :  plane  is  conformally 

[S*] 



14  Proceedings  of  the  Royal  Irish  Academy. 

represented  upon  the  half-plane  t;  >  0.  This  implies  a  relation  between 
to  and  £  such  that  the  relevant  region  in  the  w  plane  is  also  conformally 

represented  upon  the  half-plane  ij  >  0.  Thus  there  are  two  functional 

relations,  the  "geometrical  relation"  between  ;  and  £,  and  the  "field  relation" 
between   w  and  £.     Figure  3  represents  the  £  diagram,  and  it  is  convenient 

c 

K.g.  .5. 

to  specify  i »■  «i ) 1 1 -^  of  interest  in  the  other  diagrams  by  i In-  values  assigned 
to  fat  these  points,  namely  c  at  i  he  prow,  -a  and  "  at  the  points  of 

departure  of  the  free  stream-lines,  and  -  oc  and  +  x  for  infinite  remoteness 

along  these  stream-lines. 
A  suitable  form  for  the  field  relation  is 

w=£K(£-i  (I) 

the  main  problem  is  to  Hud  a  geometrical  relation  which  shall  satisfy 

nol  only  the  geometrical  data  but  also  the  special  requirements  of  free 

stream-lines.  When  tins  problem  is  dealt  with  by  the  method  of  curve- 
factors  no  variables  are  required  but  those  above  specified. 

'■>.  If  the  obstacle  i-  symmetrical  about  a  line  parallel  to  the  ultimate 
Btream,  the  distribution  of  flow  is  symmetrical  about  the  same  line.  Such  a 

configuration  is  typified  in  figure  4.     In  this  case  it  is  convenient  to  adopt  a 

Fio.  4. 

different  formulation  and  to  regard  half  the  field  of  flow  as  constituting  the 

relevant  region  in  the  ;  plane,  the  boundary  being  completed  by  the  straight 
stream-line  in  the  line  of  symmetry.  The  corresponding  region  in  the 
"■  plane  is  the  half-plane  on  the  positive  side  of  the  real  axis,  so  that  the 
intermediate  variable  £  is  not  required,  £  and  w  being  equal.  The  value 
assigned  to  £  or  w  at  the  prow  is  now  zero,  and  the  value  at  the  point  of 
departure  of  the  free  stream-line  is  a. 
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4.  It  is  convenient  to  put  u  +  iv  =  q  exp  (iw),  so  that  q  is  the  resultant 

velocity  and  rc  its  direction-angle,  and  to  notice'  that  dw/dz  =  u  -  iv.  The 
characteristic  of  a  stream-line  that  is  free  is  that,  along  it,  the  resultant 

velocity  q  or  |  dw/dz  |  is  constant. 

If  the  geometrical  relation  be 

dz  =  ga(i)  dz,  (2) 

where  (?„(£)  is  a  curve -factor,  the  constancy  of  <?  involves  that  of  |  £0(£)dZ/dw  |, 

so  that,  if  w=  §V(£-cy,  |  ̂0(O/(?_  c)  I  is  constant.  Along  a  free  stream- 
line which  extends  to  infinity  the  constant  value  of  q  must  be  V,  and  therefore 

the  constant  value  of    |  £»(£)/(£  -  c)  |  is  unity. 

If,  as  in  the  case  of  symmetry,  w  =  t,,  then  |  Go%)  |  is  constant  along  a 
free  stream-line. 

General  Fokmulae. 

5.  A  field  relation  and  a  geometrical  relation  of  the  forms  of  equations 

(1)  and  (2)  respectively  having  been  assumed,  the  problem  of  formulation  is 

reduced  to  that  of  rinding  a  suitable  general  formula  for  (p0(Z). 

The  requirements  which  (r'„(Z)  has  to  satisfy  are  :  -  (i)  that  it  shall  give  a 
conformal  relation  between  the  relevant  regions  of  the  planes  of  z  and  £, 

which  is  equivalent  to  saying  that  it  must  be  a  curve-factor,  not  necessarily 
pure  ((?,  §  1),  whose  angular  range  is  it,  and  (ii)  that  all  along  the  parts  of 

the  boundary  corresponding  to  free  stream-lines,  namely  the  parts  where  Z,  is 

real  and  £2  >  «-,  the  modulus  of  6o(S)/(£  -  c)  shall  be  unity. 
In  the  case  of  symmetry  there  is  a  single  relation,  say 

dz  =  £0'(w)  dw,  (3) 

and  what  is  required  of  Ga(w)  is  that  it  shall  he  a  curve-factor  of  zero  angular 

range,  whose  linear  range  is  the  part  of  the  real  axis  of  w  in  which  w  is 

positive,  and  such  that  the  modulus  of  (/,'{w)  is  constant  for  w  real  and  greater 
than  a. 

Whether  for  &T0(£)  or  ffa\K),  the  general  formula  is  a  product  or  limit  of  a 
product  of  curve-factors  of  suitable  type  and  possibly  also  Schwarzian 

corner-factors.  But  there  is  a  considerable  range  of  choice  of  the  type 

of  sub-factor.  In  the  case  of  a  limit  of  a  product  it  is  convenient  to 

represent  6T0  or  (/„'  as  the  exponential  of  a  definite  integral,  making  use 
of  equalities  of  the  type 

«  =  S  /(<c)  8k 

Li m  n  {0M)       =Exp 
b 

/(K) log  {0 (*)}  <fc. 
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6.  In  passing  it  is  worth  while  to  refer  to  possible  types  of  sub-factor 

other  than  that  which  it  is"  proposed  to  adopt. 
Adverting  to  the  case  of  symmetry,  it  is  known  (D,  §  37)  that,  when  k-  is 

a  real  parameter,  that  branch  of 

\iK  -r  (w 

in  the  relevant  region  of  the  plane  of  u\  which  ->-  1  for  ?/■->  +  co  is  a 

curve-factor  of  zero  angular  range,  representing  a  straight  boundary  for  w  real 

and  0  <  n:  <  r,  and  a  curved  boundary  for  /<•  >  k-.  and  having  constant  modulus 
on  the  curved  boundary.     Hence 

(w)=Exp       log[|tic  +  (w-/e)  }lw'lf(K)dK,  (4) 
J  0 

where  f  i?  any  function  of  the  real  variable  k,  is  a  form  of  (  „'  which  satisfies 
the  special  requirements.  Save  for  slight  changes  of  notation  and  sign- 

convention,  this  is  tlic same  as  W(  a  "',>  asdefined  in  1».  §40.  It  is  mentioned 

here  because,  it  Mr.  Levy's  analysis  paper E)  were  replaced  by  an  equivalent 
analysis  in  terms  of  curve-factors,  it  would  prove  tocoiTespond  in  the  case  of 

symmetry   t<>  using  a  form  of  which  differs  from  the  above  only  as  the 
product  of  a  definite  number  of  factors  with  definite  indices  differs  from  the 

exponential  of  a  definite  integral,  which  is  its  limit  when  the  number  of 

factors  becomes  great  without  limit  and  tin-  index  of  each  factor  infinitesimal. 

Similarly,  Mi.  Levy's  treatment  of  the  asymmetrical  case  would  correspond 
t.i  the  use  of  powers  of  sub-factors  of  the  type 

I  2(a  +  e)*(/3-  1 

which  is  a  particular  case  of  t  .  and  defined  in  F,§8.     The  index 

would  ultimately  be  a  function  of  «■  and  ft,  while  these  parameters  would 

take  values  respectively  between  -  i   and  a,  and  between  c  and  a. 

Some  reason  for  doubting  the  complete  generality  of  <  „'  as  given  by 
formula  (4    is  suggested  in  Article  18  below. 

When  Prof.  Levi-Civita's  analysis  paper  A  is  replaced  by  a  parallel 
analysis  in  terms  of  curve-factors,  it  is  found  to  be  essentially  equivalent  to 
representing        .  luct  of  a  single  factor 

-   :-c)i", 

in  which  a  =  /3  =  »,  aud  a  number  of  sub-factors  of  the  type 

;  =Exp[  .     . ;  -  o*)*j»],  (6; 

n  taking  integral  vain.--.     On  comparison  with  l».  §43,  it  will  be  recognized 
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that  ('„  belongs  to  the  type  of  ('-.  but  is  closely  akin  to  ffn  and  has  zero 
order  at  infinity. 

Still  another  type  of  sub-factor  is  the  foundation  of  the  formula  of  G,  §59. 
It  is  believed,  however,  that  the  one  now  to  be  discussed  is  simpler  and  more 

useful  for  developing  general  theory. 

7.  Suggestion  is  found  in  the  ohvious  device  of  taking  the  fixed  curved 

boundary  of  the  obstacle  .-is  the  limit  of  a  rectilineal  polygon,  for  which  latter 

ty]   f  obstacle  the  solution  of  the  hydrodynamical  problem  is,  in  one  form 

or  another,  well  known.  Willi  very  different  analysis  Cisotti  paper  B)  has 

dealt  with  a  polygonal  obstacle,  and  Yill.il  paper  C)  with  a  curved  obstacle 

as  the  limit  of  a  polygon.  In  paper  I»,  §.'18,  the  present  writer  has  outlined 
the  formulation  of  this  process  in  terms  of  curve-factors,  for  the  particular 

case  of  symmetry,  but  without  such  demonstration  of  the  generality  of  the 

formula  as  is  necessary  if  further  theory  is  to  he  built  upon  it. 

Beginning  with  the  asymmetrical  case,  it  is  convenient  to  replace  /  ,('^ 

by  (£-cJ  C'{Z),  s"  that  the  geometrical  relation  is 

J-.  =  (Z-c)C{Z)iK  t7) 

Then,  since  Z  -  c  has  angular  range  tt,  what  is  required  of  £(Z),  besides 

generality,  is  that  it  be  a  curve-factor  of  angular  range  zero,  such  that  for  all 

real  values  of  X,  greater  than  a  or  less  than  -  a  the  modulus  of  £(JL)  is  unity. 

Lest  the  ultimate  parallelism  of  the  free  stream-lines  should  be  regarded  as 

an  unjustified  assumption,  it  may  be  recalled  in  passing  that  the  angular 

range  of  a  curve-factor  is  always  tt  times  the  order  at  infinity  (D,  §  5),  so  that 

the  constancy  of  |  (?(£)  |  for  Z  ->-  w  is  not  compatible  with  any  angular 
range  for  Git,)  other  than  zero. 

Now  if  in  £«(£,),  as  defined  in  equation  (5),  «  =  (3  =  a,  and  r  is  replaced 

by  a  real  parameter  k  intermediate  in  value  between  -  a  and  a,  there 
results  a  curve-factor 

'  ,..U-,  Z)  -  -  / {kZ  -  a?)  (^  -  ic1)-*  +  (P  -  «')*,  < s ' 

whose  angular  range  is  n  and  whose  modulus,  for  Z  real  and  Z~  >  "",  is 

Hence  £ti(k,  £)/(£- k)  is  a  curve-factor  which,  if  multiplied  by  a  suitable 
complex  constant,  satisfies  the  particular  requirements  of  i  ̂   ;  and  any 

power  of  this  expression  is  equally  suitable.  Further,  for  Z  real  and  Z1  >  «~. 
the  vector  angle  of  the  expression  is  constant,  save  for  abrupt  change  in 

passing  through  the  value  Z  =  K. 
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If,  therefore,  a  succession  of  values  k,  be  taken  for  k,  all  Mug  between 

-  a  and  a,  and  if  to  C(Z)  be  assigned  the  form 

S)  =  -K'n{^(Kn?)/(?-«r))A'3  (9) 

where  X'  is  a  complex  constant,  the  relation  (7)  will  represent  upon  the 
relevant  half-plane  of  Z  the  region  bounded  internally  partly  by  an  open 

rectilineal  polvgon  having  corners  at  k  .  k:.  etc.  and  c,  and  partly  by  curved 

lines  extending  to  infinity  :  and  when  the  field  relation  is  employed  it  specifies 

a  field  of  How  in  which  the  polygon  represents  the  obstacle,  and  the  curved 

boundary  the  free  stream-lines. 
Sin  ;>  is  a  pure  curve  factor,  that  is  such  as  would  if  employed 

singly  give  a  boundary  free  from  corners,  the  corner-factors  in  t  (£)  are  simply 
se  which  appear  explicitly  in  formula  9  :  to  these,  in  formula  l7),  must 

be  added  the  comer-factor  X,-         B  ngles  of  the  polygon;  measured 

on  the  side  of  the  moving  liquid,  ai  2*  t  £  =  e,  (1-A,)a-  at  £  =  ci, 

(1  - Xt)ir  at  _  =  «..  etc..  as  indicated  in  figure  •">.     It  is.  of  course,  permissible 

to  tab  the  vain-  1   if  this  be  i  with  a  power 

k'  the  ansrle  at  the  vertex  will 

The  form  of  that  pari  ••("  the  1  »<  which  is  in  dead 
water  is,  at  '  Hit 

An  obstacle  ..f  the  type  gure  1   may  be  regarded  as  the 

limit  .  the  type  jure  5,  a.<  the  sides 
of  the  i       become  indefinitely  numerous  and  indefinitely  small.     If  the 

stacle  is  to  be  !        th  everywhen  angle  "f  the 
tl  and  I  index  A.  with  the  sole 

exception  h  infinitesin  may  ben 

vertical  ai  .      _    -  it  is  necessary  to  put 
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The  passage  to  limit  yields  the  formula 

-mr^^m^    ™ 
The  integral  in  the  second  line  is  not,  of  course,  definite  until  assumption  is 

made  of  a  functional  relation  between  k  and  A,  that  is  between  the  integrated 

How  up  to  a  point  of  the  boundary  and  the  direction  of  the  tangent  at  that 

point.  The  form  of  this  function  and  the  form  of  the  fixed  boundary  are 

interdependent,  so  that  if  either  is  assigned  the  other  is  determinate. 

The  corresponding  geometrical  relation  is 

^-{^rM'-f^TV 

'«•<- 

and  this,  together  with  the  field  relation,  with  the  hypothesis  of  an  adjustable 

functional  relation  between  k  and  A,  constitutes  the  general  formulation  of 

the  hydrodynamical  problem.  But  the  generality  of  the  formulation  has  yet 

to  be  proved,  and  this  must  now  be  done. 

Demonstration  of  Generality. 

8.  The  corner  of  angle  2^>7r  at  the  vertex  being  assumed  to  be  the  only 
corner  on  the  obstacle,  though  others  could  easily  be  allowed  for  if  necessary, 

the  theorem  to  be  proved  is  this: — Any  curve-factor  whatever,  A  (£),  which 
has  the  property  that  its  modulus  is  constant  over  those  parts  of  the  real 

axis  of  £  for  which  Z?  >  a%,  and  which  has  no  zeros  or  infinities  on  that  axis 

save  an  infinity  at  c  of  the  form  (£  -  c)~!p,  is  capable  of  being  expressed  as 
in  formula  (10).  Without  any  real  loss  of  generality,  one  may  postulate 

further  that  £(%)  tends  to  a  real  limit,  K,  for    t  ->-  +  od  . 
It  is  convenient  to  introduce  a  new  function  defined  by  the  relation 

F[k,Z) 

*_1- IK 

-  kl,  +  a-  -  i  (a-  -  K-j-  (c  -cry  ( i  - 1 

which,  for  k  real  and   |  k |  <  ".  is  a  curve- factor  in  Z  whose  limit   value  for 

£-$>-»    is  unity,  with  constant  modulus  (unity)  over  the  proper  ranges 
R.I. A.   PROC,  VOL.   XXXIV,    SHOT,   A.  [1] 
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Z  real.  Tt  is  to  Vie  understood  that  llie  branch  points  Z  =  +  a  are  excluded 

by  infinitesimal  cavities  from  the  relevant  half  plane  of  Z  for  --vhich  the 
function  is  defined. 

If  dz/dZ  be  equal  to  a  product  of  powers  of  functions  of  this  type 

multiplied  by  a  real  positive  constant,  the  asymptotic  directions  of  the  curve 

corresponding  to  Z  real  will  he  parallel  to  the  real  axis  of  z. 

Now  let  a  lixed  value  Z„  be  assigned  to  Z,  corresponding  to  any  point  in 

the  relevant  half-plane,  and  let  a  complex  variable  Z  he  substituted  for  k. 
There  results  a  function 

/•<::„>  - 

-::..  ~  „>-,>■;- :-■  ir:,;--.  (i3) 

and  if  iliis  also  be  considered  only  in  the  relevanl  half-plane  of  :  its 
definition  can  be  cleared  of  ambiguity  by  postulating  that  the  continuation 

of  the  function  from  real  values  of  :  between  the  branch  points  o  shall  he 

bj  paths  confined  to  the  positive  half-plane  with  these  branch-points  excluded 
as  before 

li  i-  important  t"  notice  that  F(Z  -  -  ided  as  a  function  of  :.  has  do 

infinity  "i  zero  in  the  relevant  half-plane  save  the  obvious  zero  at  : .. 

It  is  proposed  i"  show  that,  ii  (  (Z  be  any  curve-factor  complying  with 
the  conditions  set  out  in  the  first  paragraph  of  the  presenl  article,  then  (  <Z„) 

c.-m  alv.  .     ,  product  or  limit-product  of  factors  which  arc 
powers  of  F(k,  1  i  where  •.  take-  real  values  from  -  a  to  a. 

I  or  real  values  of  :  it  is  convenient  to  put     £(Q  =t  exp(i&) 
Tin-  intern  d 

|  tt-1  !.»_'/'(:. :.  m/i....  /  \  iu 

taken  round  any  contour  in  tl  ant  half-plane  pf  f,  will  vanish  if  tiie 

contoui  does  not  surround  an  infinity  or  branch-point  of  the  Bubjecl  of 

integration.    Cons  ontoui  consisting  mainly  of  a  semicircle  with  centre 

at  the  origin  and  large  radius  //.  togethei  with  its  diameter  in  the  real  axis. 

with  a  semicircular  detom  of  infinitesimal  radius  <-  round  the  point  c.  At  :„• 

which  i-  assumed  within  this  contour,  log  FiZ  _  I  has  a  singularity  of  the 

t\|..  _  .  -£);  iii  ordei  to  exclude  this  a  circular  cavity  of  infinitesimal 
radius  t    is  mad.-  round  :,  and  a  cut   from  this  across  to  the  semicircular 

boundary.     This  t  omplel   ntour  which  includ.-s  the  two  side-  of  the 

cut  and  tin-  circumference  ••!  the  cavity  :  and  inside  this  contoui  the  subject 
of  integration  has  no  singularities.  Limit  formulae  are  sought  foi  t  and  t 

vanishing  and  R  —  ».  It  is  convenient  to  make  the  cut  to  the  negative  end 
of  the  diameter,  as  in  I 
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The  logarithm  is  so  defined  that,  as  £  traverses  the  real  axis  from 

-oo  to  x,  the  imaginary  part  of  log  (£„  -  £)  increases  from  zero  to  -n-. 
If  Z  made  a  complete  circuit  round  £„  in  the  positive  sense,  log F(Z,  £,) 

would  increase  by  2U;  hence  the  values  of  the  logarithm  at  corresponding 

points    on    opposite   edges   of    the    cut    differ   by    this    amount,    and    the 

integrations  along  the  two  edges  combine  to  give 

Co 

-  R 

i  j  d  log  ff(ft 

or    2i  { log  £(£„)  -  log  G{  -  R)  j ,  whose  limit  is    2i\  log  ff(Z,0)  -  log  K  \ . 

The  integral  round  the  circumference  of  the  cavity  is  of  the  order 

of  t'  log  t',  and  so  has  its  limit  value  zero. 
On  the  infinitesimal  semicircle  round  c  the  integral  has  the  same  limit  as 

7T-1  log  F{c,  l0)  \  d  log  £  -cflp, 

namely     2ip  log  F  (c,  £0). 

On  the  semicircle  of  radius  11,  for  H  ->.  oo,  log  /''(^',  £0  o*  log£;  and 
if  Z  =  Bex$i0,  d£  =  iZdQ.  If  ̂ (£)  =  K{  1  -t /(?)},  where  /(£)-»-  0. 

then  d log (o(Z)  «*»  i£/'(?) dd.  Hence,  if  it  be  assumed  that  the  order  of 

stnallness  of  /'(£),  for  li  or  |  c,  \  great,  is  such  that  BlogR/'(Z)  ->■  *•'• 
the  integral  round  the  great  semicircle  has  zero  limit.  The  assumption  is 

justified  if  /(£)  be  of  the  order  of  smallness  of  any  negative  power  of  »'. 
as,  for  example,  if  //(<-,)  be  regular  at  infinity. 

The  real  axis  contributes  a  line-integral  in  which  £,  being  real,  maj  be 
replaced  by  £.  This  integral  would  generally  be  semi  convergenl  as  regards 

the  infinity  at  c,  but  the  semi-circular  detour  Leads  to  the  Cauchy  principal 
value.  It  will  therefore  be  understood  in  what  follows  that  den\ed  integrals 

which  appear  to  be  semi-convergent  have  then  Cauehj  principal  values. 

[4*j 
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The  collection  of  all  parts  of  the  contour  integral  and  the  equation  of 

their  sum  to  zero  yields  the  equality 

2t|log  P(Z,)-  log  A";   ■  2ip  log  P|     ;     +  Jar-  logF{£,  £,  d  log  <?(£)  =  0. 

which  may  also  l>e  written  (15) 

2t!log       :     -log.fir}  +  2»p  log  *•(>,&) 

-    |  JT-'  lOfi  / ■.;    :   .  /  1  g  r  i    l\rr~'  log  P   5    £   |<»   =    0.        (16) 
£  =  -«  j  =  -co 

9.  Let  2         the  complex  conjugate  to  sq,  and  let  a  function  £(£,  £0')  be 
defined  by  t lie  equation 

-  -         :  •-*>*>      ,, 

this  being  the  fonn  appropriate  when  Z  is  real  and    £  Mini  let  the 

function  be  defined  i"i  the  half-plane  on  the  posili  the  real  axis  of 

that  the  continuation  from  t lie  above  form  shall  be  by  paths  which 

never  cross  th>-  axis  and  never  quite  pass  through  tin-  points  i  a.  Then  the 

form  appropriate  to  Z  real  and  C!  >  »'  is 

«.'  +  a'  +  «*-o1)*  (£."-**)* 
This  function  G(t,Z»)  has  important   relations  to  the  function  F(£, £,)  in 

the  pari  -••  when  .  When  Z  is  real  ami  h:  <  "'.  the  complex 

...        When  .  and  £•  >  «:,  the  complex conjug 

.  -    i  has  no  mines  or  branchings  in  the  relevant  half-plane 

the  irrelevant  side  of  the  real  axis)  and  so  log  £(£,£,')  has  no 
bran..  ,ni  half-plane.     Therefore  the  integral 

-  -  -  (19; 

must  have  tl  when  taken  round  a  contour  differing  from  that 

shown  in  only  by  the  omission  of  the  nowunneei  ity  and  cut. 

•Inst  a»  in  the  case  i  ered  in  the  preceding  article,  the  contribution 

die    integral    made    by    the    gn  lcircle    has    zen>    limit,    and    the 
infinitesimal  Bemicircle  round      _  -        .  .         Thus  the  result  of 

the  contour  integration,  in  its  limit  fern 

-  ' .  .       .    •       .  .        -   -  .       .         0.  (20. 

.     -« 
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10.  The  equality  of  formula  (20)  must  remain  true  if  every  term  in  it  is 

replaced  by  its  conjugate  complex.    The  conjugate  complex  of  the  G  function 

has  already  been  specified;  that  of    log  I'  (£)    is    logT  -  iS.     Thus  the  new 
formula  is 

j  =  « 
-  2ip  log  F(c,  Z„)  +   -  log  F(£,  Z„)  (d  log  r  -  w&) 

I  7T 

£  =  -«      {  =  » 
1 

log^^^)(rflogr-^)    =    0. 
(21) 

Since,  by  hypothesis,  r  =  A'  for  £'-'  >  «'*,  rf  log  r  =  0  over  these  ranges. 
Hence  formulae  (16)  and  (21)  can  be  simplified,  and  are  respectively  equivalent 
to 

?=« 

?  =  « 
log  F(£,  £,)  d  log  r  -  g-  j  log  J(5,  &,)  dS,      (22) 

J  =  -co 

0  -  -  p  log  A(c,  £,)  -  -       log  F%  Za)  d  log  r 

{  =  -  « 

i   i 

2n   (    J  J 

{  =  — CO    £  =  *<  I  —  —  fl 

Addition  of  corresponding  sides  of  these  equations  gives 

logJf(f5-)^.      (23) 

log 
nri l>logA(C)£0) 

1 

so  that 

j  log  F  (£,?.)  A 

"{  =  -  8 

tftf.)  -  A'  (JPfc  «f  *  Exp  '  -         I  log  F(l  &)< 

U4 

(25) 

It  being  remembered  that  there  is  necessarily  a  functional  relation 

between  S  and  £,  this  formula  is  recognized  as  an  expression  of  t  Zo)  '"  the 

form  of  the  limit  of  a  product  of  the  character  discussed  in  article  7.  above 

Thus  the  generality  of  the  synthesis  of  £(Z0)  by  factors   of  the  type 

of  F(Z,Z0)  is  demonstrated.     The  form  (25)  is  preferable  to  the   form    LO 

since   K  is   always   real   while    A"   is   complex.      In    the    hydrodynamical 

application  it  may  be  convenient  to  take  A'  to  be  unity. 
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The  significance  of  the  functional  relation  between  S  and  £  becomes 

clearer  if  the  vector  angle  of  dz/d£  on  the  boundary  is  denoted  by  \  ari(l  it 

is  noticed  that,  for  £  >  <?,  3  =  x>  w»ile,  for  £  <  c,  .7  =  \  -  tt.  Thus  along  the 

curved  sides  of  the  obstacle  d&  =  <\.  and  d\  may  be  substituted  for  rfc  in 
formula  (25).     It  is  of  course  to  be  understood  that 

I
"
 
 

n 

me
an
s 

— 
 

i 
all  sudden  change  of  &  or  \  in  passage  through  c  being  accounted  for  in  the 
fact'u 

f  --.or2''. 
\  i.~  the  angle  which  the  tangent  t"  the  boundary,  drawn  in  the  direction 

,  increasing,  makes  with  the  axis  of  x.  Prom  the  relations  (1)  and  (7)  it  is 

Been  thai   &  -  a  all  along  the  boundary. 

11.  The  case  of  symmetrical  Bow,  as  typified  in  figure  4,  lends  itself  to 

similar  treatment  and  leads  to  a  result  of  the  same  character  but  simpler 
form. 

U  the  geometrical  relation  be  written 

-/:  =  <.„      .  (26) 

and   be  associated    with  a   ti. -1  •  1   relation    »•  -  *.    the   problem   is   to  find   a 
enient    ai  I    general    form    for   the   function  G(X,)>     What    is   required 

"t   i    f    in  this  case  is    that    it    be  a   curve-factor  "i    zero   angular    rai  2 

giving    the  propel   corner  at    Z  =  U.    and  such  that  (i)  it  is  real  for  £  real 

and  uegativi  .  b  ni'idulus  is  a  constant,  Bay  K   for  t  real  and  greater 
than 

Item  i>e  shown  that  every  (  O  satisfying  these  conditions  and  regular 

at  infinity  can  be  expn  the  limit  of  a  product  of  powers  of  /  k,£, where 

k)1  -  i(Z-a)  
•>  '- ■>>■ 

i      •  "7 

Tin-  proof  of  this  follows  bo  closely  the  method  of  articles  *  to  10  that 

only  t)   utline  need  be  given.  An  arbitrarily  selected  value  of  C  in   the 

relevant   half-plane   is  denoted  by   *.„   and   its  conjugate  complex  by   £„'. 
An  auxiliary  function  .'/'£•?  fined  by  the  equation 

(a  -:>»  ■     - 
.     -    i,       ay 

and  it  is   noticed  that   the  complex  conjugate  to       -  -  -  -      »°r 

$  <  «.  while  for  g  >  a  it  .   .  intours  in  th>-  relevant  half-plane 
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of  £are  taken  the  same  as  in  articles  8  and  9,  save  only  thai   the  infinity  of 

£(Q  is  taken  at  the  origin  and  as  of  the  type  £''.     The  integrals 

-'  log/(?,  ?„)  d  log  Gil and L-'iog^^.^rfiog^  ro 

are  evaluated  round  their  respective  contours,  it  being  known  that  the  result 
in  each  case  is  zero.     The  results  are 

Tx  log  { G{l,W\  +  if  log/(0,  ?„)  +     :  log/ (5,  ?„)  (d  log  2  +  WY)  =  0, 
(29) 

1 IT 

if  log  </  (0,  £„') log  </(H,£o')  (<Hog  5  +  irfy)  =  0. 
(30) 

In  the  latter  formula  every  complex  is  replaced  by  its  conjugate,  and  it  is 

remembered  that  in  both  formulae  d%  =  (I  for  t,  <  0,  and  d  logg  =  0  for 
£  >  a.  Then  the  elimination  between  the  two  results  of  the  part  of  the 

integral  which  involves  d  log  q  gives 

log{£(Q/K}  =  plogf(0,Zl))  + 

which  is  equivalent  to 

IT 

1  =  0 

l°g/(£.  ?,), 
(31) 

{=« r{ro)  .  jri  _  "*- '^  -  a>V ExP.  f^  iQ.1-  ("-#-'•«•-«)»( a*  +  i (So  -  ay)  J    7T  I      (a-  £)*  +  *(£<>- a)* J 

(32) 

the  integral  being  definite  in  virtue  of  the  functional  relation  between  \  and 
£  which  subsists  at  the  fixed  boundary. 

Formula  (32)  is  the  general  formula  for  G{t>)  which  has  been  aimed  at. 

and  its  generality  is  now  demonstrated.  It  is  to  be  noticed  that,  for  £  real 

and  a  >  k  >  0,  [f  (k,  ?))"  has  the  following  properties:  (ii  for  £  >  a  the 
modulus  is  constant,  being  equal  to  unity;  (ii)  for  a  >  £  >  k  the  vector 

angle  is  constant,  being  mr;  (iii)  for  £  <  k  the  vector  angle  is  zero. 
Formula  (32)  is  equivalent  to  formula  (94)  of  paper  D,  $  38,  and  represents 

a  passage  from  a  rectilineal  polygonal  obstacle  to  a  smoothly  curved  obstacle 
as  a  limit. 

12.  Tf  attempt  were  made   to  approximate  I"  the  definite  integrals  of 
formula  (25)  or  (32),  for  an  assigned  form  of  sn   tlih  curved  obstacle,  by 

replacing  the  integral  by  a  series,  the  resulting  specification  would  be  thai  "f 
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a  field  of  flow  with  a  number  of  infinities  in  the  boundary.  For  the  sub- 

stituted obstacle  is  polygonal,  and  gives  rise  to  a  field  in  which  the  velocity 

is  infinite  at  every  convex  corner.  No  matter  how  numerous  the  corners,  it 

is  difficult  to  regard  such  a  Held  as  constituting  an  approximation  to  the  How 

past  a  smooth  obstacle.  It  is  not.  therefore,  as  aids  to  approximation  that, 

the  formulae  are  considered  :  but  it  i<  hoped  to  show  that  they  are  useful  in 
tl   xacl  theory. 

I  IKTK.I.MINATION    OF   TDK    PODSTS    "1     DEPARTURE   OF    FREE    StREAM-UNES 

from  a  Curved  Obstacle. 

13.  In  cases  of  liquid  Bow  pasl  a  rectilineal  polygonal  obstacle  it  is  usual 

t..  take  for  granted  that  th"  stream-line  which  follows  the  contour  of  the 

forward  pari  of  the  obstacl   i  either  Bide  breaks  away  as  a  Free  stream-line 
;u   .1  comer  of  the   obstacle.     Bui    the   considerations   which    support  this 

tmption  do  nol  apply  to  a  -   thl\  curved  obstacle,  and  the  important 
ilem  of  the  determination  of  the  points  of  departure  in  such  a  case  calls 

foi  attention. 

The  question  may  be  approached  by  considering  the  rate  of  change  "i  the 

direction  of  the  tangent  to  the  free  stream  hue  just  at  the  point  of  departure. 

>..  far  a-  the  previous  analytical  formulation  is  concerned  any  points  on  the 

obstacle  maj    I  to  be  the  points  of  departure  of  the  tree  Btream-lines. 

But  it  aftei  such  an  assumption  has  been  made,  the  curve  of  the  etream-line 

I..-  traced  and  it  lie  found  that  at  the  verj  outset  it  enters  into  space  occupied 

by  the  solid  obstacle,  clearly  the  specified  motion  i-  physically  impossible. 

Thus  there  -  __•-'-  itself  a  rule  to  the  effect  that  unless  tin'  inward 

curvature  •■!  the  free  stream-line  at  the  point  of  departure  i-  less  than  that 
of  the  obst  icle,  the  specified  motion  is  impossible.  This  rule  may,  in  a  sense, 

stand;  nut  it>  wording  may  prove  misleading  unless  it  is  known  and 

remembered  that  generally  the  free  stream-line  his  not  'u>\  a  definite 
curvatun  lius  of  curvature  at  it~  point  of  departure.     This  fact  will 

be  proved  in  the  following  article  For  the  sake  both  of  practical  utility 

and  of  keeping  the  main  argument  as  free  as  possible  from  analytical 

complication,  it  i-  proposed  to  consider  in  the  first  instance  the  case  ol 

symmetrical  Bow. 

14.  In    dealing  with  a  configuration  "i    the    kind    typified    in   figure  \, 

1  flow  can  In-  specified  by   <i:  -  <  (£)'/£.  where  i    i-  expressible 

in  the  form  set  out  in  formula  (:'.!'). 
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From  bhia  formula  it  is  seen  bhafc,  if  £"„  have  a  real  value  £0  greater  than  ", 
and  if  G(S,V)  =  iT  exp  ({%,), 

Xo  =  ̂-2tan-><I°^j  + 

•«/ 

V   I 
it  -  _  tan 

.,(«.-«)*! 
so  that 

f=o 

(«  -  5> 
(33) 

{=« 
Xo(«)  =1'tt  +       rfX,     and      x„  (co  )  =  0, 

|  =  o 
as  was  to  be  expected. 

If  Xo(a)  +  $Xo  :U1(1  o  +  e  be  corresponding  values  of  \0  au(l  5o> 

{  =  « gXo  -  -  2p  tan- 

2 

7T 

/" 

i 
(34) tail"1  I   -.  )"  dv. 

a  j  7T  J  \a-Kj 

4  =  0 When  e  is  very  small  the  first  term  of  this  formula  can  readily  be  replaced 

by  a  simpler  approximately  equivalent  expression ;  but  it  is  not  obviously 

legitimate  to  substitute   je/(a  -  £)P  for  tan~lU/(a  ~  £))*  under  the  integral 
sign,  since  there  is  a  part  of  the  range  of  integration  in  which  a  -  £  is  very 

small.     If,  however,  e  =  i;2,  the  theorem  of  the  mean,  applied  to  the  subject 
of  integration  regarded  as  a  function  of  >j,  gives 

tair1  {„/(«  -  g)*j  =  i»(a  -  £)*/(«  -  %  +  »/s), 
where  i;  >  i{  >  0.     Thus 

vJ  f  (a  -  4)*  dx 

»X» 

2^  tan"1
 a  -  £  +  *'  ' 

£  =  0 

(35) 

where  e  >  t'  >  0.     The  last  integral  has  a  definite  limit  value  for  e  -i>  0  (which 

involves  t'  ->  0),  and  therefore  the  equation 

-  Sxo  = 

2par*  + 
{  =  « 

0  r       d. 

■  f      rtX 
"J  (a -ft* (36) 

{  =  0 
is  a  valid  first  approximation  to  formula  (34).  Thus  £\„  is  generally  of  t In- 
order  of  smallness  of  e*.  Of  course  a  higher  order  of  smallness  is  possible  in 

particular  cases. 

If  8s  be  the  corresponding  element  of  arc  of  the  free  stream-line, 

8s  =  |  G(%)  I  «  =  -STe-     Hence  generally    8xJm  ->  co  . 
It  must  be  noticed  that  the  above  argument  has  tacitlj  assumed  the 

definiteness  of  d\ld%  for  £  =  a.  It  may  be  taken  that,  throughout  the 

present  discussion,  the   hypothesis  is   that   the  sides   of   the  obstacle  are 

R.I.A.  PROO.,  VOL.  XXXIV.,    SECT.   A.  [5J 
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smoothly  curved,  with  definite  curvature  at  every  point  except  the  vertex 

This  guarantees  definiteness  of  «\  <>'£. 

1".  It  is  useful  to  test  this  result  by  seeing  h"\v  it  applies  to  some  of  the 

particular  examples  m.'St  ^.i-ily  available,  namely  ' -',,.  '-,,  and  ffa  as  defined 
in  paper  D;  55  39  and  40. 

In  the  case  <>f  fftl  it  is  readily  seen  'hat  o\  is  of  the  order  of  siuallness 

of  t-  lege;  but  then  yi  -  \_  ".  =  A'  ,  and  so  d\  'II  is  not  definite 
for  £  =  ".  It  is  not  therefore  t"  be  expected  that  < ;,  should  come  under 
the  theorem  of  the  pn  _  article. 

If      '     r  :  :     .  tlieL      V"     -J»|»-2tf/o)*|,      and    r\.    i- 
fonnd  to  be  small  of  the  order  of  t  This  is  not  contrary  t"  the  general 

theorem;   it    merely  means  thai        .         sucb  as  to   make  the  coefficient 

■  •I  (i  zero.     This  may  be  couiirmed  by  sulslituti   i  the  particular  form  of 

Y  £   '"  formula 

If  «/\  <i%  =  -  A.  where  A  is  i  constant,  the  coefficient  "f  «-  is 

-    '\p  -  2a\  ir ».    which  is  zero  if    A        r/2a.      L'his  is  just  the  value  of  A 
which  i   esponds  to    <  .  ;     ;    :       ind  this  explains  the  fact  that 
fur  this  particular  cm  i  Sy.  is  Bhown  by  the  formulae  of  D,  j  40,  to  be 
of  the  order  of  smallness  of  t. 

16.  The  possibility  and  the  importance  "i  the  vanishing  of  the  coefficient 

of  t^  in  the  expansi   I  r\    render  it  desirable  t<>  cany  the  expansion  a 
further  by  determinii  _  lefficient  of  the  term  in  t. 

T>  this  end,  consider 
n  .i 

//    I     v-'-v  -         ̂    r  \<"  ■  o  -  v")  r 

■ 

<•--      -s-  '      (37) 
noting   thai    the  i    definiteness   of   </\    _  gains) 

divergi  :  at  £  =  a. 

By  th<-  the. rem  of  the  mean  the  numerator  eqi 

-4).{x'lS')-x      •  * 

■   ■  P      ;    ind  i>t'>0;  and  this  again,  by  t lie  same  theorem,  equals 

•  -  £)c(a  -  t'-  Ox  '- 

win  •  .  >  £"  >  f .    H(  ace 
I 

J,(a-£)*(a  +  .  -  | 
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It  is  clear  that  generally  the  integral  in  this  formula  is  a  continuous  function 

of  c  and  has  a  definite  limit  for  t  >  0,  since  i  ->  0  involves  i  -i>  0, 

and  £  >"  involves  £'  -^  a.  Of  course  the  demonstration  contains  implicit 

assumptions  as  to  the  continuity  of  \('i.)  and  its  first  and  second  derivatives, 
mi  both  sides  of  the  value  £  =  a. 

Now 

\("  +  «)-  x(«) 

0  («  -  £)*  (a  +  i  -  £) 
</£  ->  f\'(") 

„(«-£)*(«  -$  +  «) 

-3,4 4    ' 2e'x'(«-) 

(39) 

tan-1  {(a  -  $)JA"I 

=  2t\'(a)\hTr  -  tair'(tA0-i,     ">  7r\»t* 

On  substitution  of  this  in  IT  it  is  seen  that  (IS)  is  equivalent  to 

jr.  f"     x(Q  -  x(«)_  ̂   ■   f-  x(|)jl^l)  (/,  +  iKy,{a)  +  fi()     (40) 

J  ,  («  -  <07(«  -.*  +  «)  I  o     («  -  £) 

where  ai  is  small  of  the  order  of  e. 

Now    if  the  integral  in  formula  (34)  be  integrated  by   parts,  it  being 

remembered  that  \(0)  =  pir,  there  results 

-  <i\0  =  —  \(")  tan"1 1        e* 

and  therefore,  by  (40),  when  i  is  small 

r  2  i  f«  \(E)  -  \(")     i 
-8x.  =  «»    -»-»x(«)--      *W_lWd5     _      . 

(41) 

),  (42) 

small  quantities  of  the  order  t-  or  higher  being  neglected.     Integration  by 
parts  within  the  square  brackets  leads  to 

§Xo  =  s- 

2p        2  [«      d£ 2[»      rfg     I 

t  Jo  («-5)*J      6X («)• 

(43) 

This  is  the  desired  improved  approximation.     It  will  be  convenient  to  denote 

the  coefficient  of  i-  in  this  formula  by  5. 

A  very  important  inference  from  equation  (4,'!)  is  that,  if  the  coefficient 
of  s*  be  zero,  -  8\0  equals  the  angle  of  contingence  of  the  fixed  boundary  foi 
an  element  of  arc  Ke.  Thus  in  this  ease  the  free  stream-line  and  the  fixed 

boundary  osculate  at  their  point  of  separation. 

l< 

;*i 
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17.  When  the  sides  of  the  obstacle  are  convex  to  the  liquid,  d%  is  negative, 

and  it  is  clear  that  if  a  he  small  the-  ratio  of  the  second  term  to  the  first  in 

the  coefficient  of  t-  is  numerically  small.  Thus  if  the  point  P  of  departure 
of  the  free  stream-line  be  supposed  to  take  positions  successively  further  and 

further  from  the  vertex  of  the  obstacle,  -  B\0  =  i-S,  where  S  begins  by  being 
positive  but  keeps  yetting  smaller.  So  limy  as  S  is  positive  the  free  stream- 

line is  curving  sharply  inwards  into  the  obstacle,  and  so  the  motion  is 

physically  impossible. 

But  when  a  is  so  chosen  that  S  =  0,  S\.,  is  small  of  the  order  of  t,  and 

the  free  stream-line  osculates  the  curve  of  the  obstacle.  The  point  of 

departure  of  the  free  stream-line  in  this  case  may  be  called  P„.  "Without 
closer  consideration  of  the  form  of  the  obstacle  behind  1'0  it  is  not  safe  to 
say  thai  a  free  stream-line  can  actually  depart  from  P„  and  be  clear  of  the 

obstacle ;  but,  so  far  as  the  shape  between  the  vertex  and  ]\  is  concerned,  J'0. 
determined  by  S=  0,  may  be  described  as  the  must  forward  point  of  the 

icle  from  which  a  free  stream-line  can  break  away. 

If  a  greatei  value  be  assigned  to  a  than  thai  corresponding  to  S  =  0, 

-  r.illy-  S  may  be  expected  to  have  become  negative,  so  that  -  t\„  is  of  the 
order  of  t-  and  is  negative.  This  would  indicate  a  free  Btream-line  breaking 
away  with  a  sharp  concavity  to  the  moving  liquid.  It  may  be  thought  thai 

this  is  physically  less  probable  than  the  smooth  departure  at  /'„;  but  such  an 
opinion  is  somewhat  speculative.  Anyhow  the  sharp  outward  turn  gives 

increased  chance  of  clearing  the  hinder  pari  of  tin-  obstacle,  so  that  if 

departure  at  /'.  were  im]  —  ible  it  might  well  he  possible  from  a  point  v<  rj 
near  to  /',  and  behind  it. 

The  theoretical  importance  of  the  point  /'.  is  in  any  case  obvious,  and  it 
is  to  be  remembered  that  the  corresponding  value  of  a  is  determined  by  the 
relation 

S  -  X  ♦  ~  [  -^  -  0. 
■       (o  -  ?r' 0 

18.  It  is  interesting  to  note  that  there  is  available  one  rather  compre- 

hensive type  of  curve-factor  into  which  the  parametei  a  enters  in  such  a  \\a\ 

that  the  condition  S     0  is  satisfied.     This  corresponds  to  ( '„  of  1),  §  40,  and 
j  be  written 

?.«        Exp.Jlogj*^ 

when  an  arbitrary  function. 
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For  a  real  value  %  of  £,  intermediate  between  0  and  a,  the  vector  angle  x 
of  this  curve-factor  is 

J 

:'?) |7r/(K)dK  i      tan-'!,c/($- k))V"(k) '/k, 

tan-M(g -*)/«)*/(*)&; 

and  from  this 

pff  =  X(Q)  =  *irf/(a)-/(0)J 

dx  = 
2?  J  (E  -  «)* t/'(k)  <fe. 

(46) 

(47) 

(48) 

On  substitution  of  this  value  of  tfx 

{=« 

i  =  o 

4  =  n  k  =  J 

2f(a-g)*J     (£-*)*    ' 4=0  «=o 

Though  the  subject  of  the  double  integration  has  an  infinity  for  k  =  0,  ?  =  0, 

this  is  not  of  sufficiently  high  order  to  preclude  change  of  the  order  of 

integration.     If  this  change  be  effected  it  appears  that 

|  =  « 
{  =  « 

rf Y 

4=0 

K  =  0 

K  =  (7 

i 

d£ 

4 
£  («   -    l)\l    -    K? 

4=« 

K=0 

--***"*{/(«) -/(0)|  =-^«"*. 
This  shows  that  for  all  curve- factors  of  this  particular  class  S  =  0. 

(49) 

Formula  (45;  should  be  compared  with  Formula  (4)  of  article  6,  above. 

It  seems  that  formula  (4)  cannot  be  general,  since  it  gives  a  curve-factor 

possessed  of  this  very  special  property.  This  casts  doubt  likewise  on  the 

generality  of  formula  (5j,  and  suggests  the  possibility  that  Mr.  Levy's  method 
of  approximation  (paper  E)  may  be  less  general  than  it  seems. 
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Points  of  Depasture  of  Free  Stream-Lines  in  Asymmetrical  Flow. 

19.  It  has  been  shown  above  article  10   thai  every  rase  of  asymmetrical 

Bow  can  \f  ilealt  with  by  the  relation 

|  -a-;  -<>:/■•  :,  ■--  Exp  -i-|  |'_  *  J'   |  \ogF  1;]^], where  (50) 

?(&&)-(&-  Z)\Z*    («'-?)  •./  l:  l(a- -?)*{£„* -a*)*), 

51 and  \  i?  a  function  of  £.     It  follows  that  if  \    be  the  vector-angle  of  >l:  <C 
corresponding  to  a  real  value  £,  of  £,  and  ii   ; 

»  O-W-s    ,         ■-         \ 

41      ::     "  -  -  ;:  .:^> 
nil  in  the  Bqnare  hrackel  omitted  when  £.      a,    bul   retained 

when  t   <  -  ". 

f  a 

1   |  f  C)  -  £i|'|     . 
r  »J         I    I  ',<  g         <,,M 

t 

If  the  theorem  ol  the  i  pplied  t"  the  sobjecl  of  integration,  regarded 

inction  Foi   q  zero,  the  in t •  _  — n  to  be 

equivalent  to 
2,    .  f    | 

where  ,t     ,,      0.     Thia  latl  gral  ten. Is  to  a  definite  limit   f"i   ij  ->  0, 

namely  the   form   L'"t    by  omitting  >»'.      Also,  when   >/  is   small,    the  Brel 
term  pproximab  'if.     So,  if  q*  =  t  and  is  very 
small,  formula    S3)  yields  I  ition 

,      ..  -  : 

+  i_  (  [   +  f  j  | 

-  a 
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Similarly 
jr       i2(a-c))i 

I 
2Ja-J)\i 
a  («  +  £)/ 

33 

(55) 

The  same  argument  may  be  applied  to  this  pair  of  formulae  as  has  been 

employed  in  the  case  of  a  symmetrical  obstacle;  when  the  form  of  ̂   is 

assigned  the  simultaneous  equations  got  by  equating  both  coefficients  of  t^  to 
zero  determine  values  of  a  and  c  corresponding  to  the  How  in  which  the  two 

points  of  departure  of  free  stream-lines  are  as  far  forward  as  is  physically 

possible. 

20.  The  approximation  to  %„(«)  -  \0{a  +  s),  when  t  is  small  and  positive 
may  be  carried  a  stage  further  as  follows. 

Since 

d^       _,  |  a  (a  -1)  -  &  )  £(2a  +  *)$ 

a(a  -  f  +  (•)  j        (,,-  _  j»)£  (a  _  £  +  6)' 

and  since    ̂ (c  -j  -  y(«  +)  =  (1  -  2]Jj7r,    it  appears,  on  integration   by  parts, 
that 

\o(a)  -  X»(«  +  <0 

COS 

I  «(«  -  c  +  0  )        it  '    { J  -,«.,-)  (^  -  g»)i  («  -  ?  +  g) 

(56) Also,  by  repeated  use  of  the  theorem  of  the  mean, 

H'
 

x(5)  -  x(«) 
(«2  -  sv*  (« -  £  +  e) 

<^ 

(a 

x(g)  -  x(«)     (Zg  _  f    x(ft  +  *)  ~  %(")     rftf 

•(a-g){.\(«)  -  xte  +  0]  +  tix(«)-  x(S)l 
(«=  -  r)*  (« -  ej  (o  -  e  +  c} 

r>-g)tU'(r)-x>  +  OMS 

«, 

C.7) 
\"(rn-M  £'-g')^ 
(a«-g>)l(a_  5  +  e)  ' 

where  (i>!'>§,  t  >  t' >  0,  a  +  e'>  £">£',  and  the  integrations  are  From 

-ft  to  ft.  The  last  integral,  if  \"(?)  is  assumed  continuous,  has  a  definite 

limit  for  t -^  0 ;  for  if  t  j>  0  then  also  t'->0,  and  if  £->"  then  also  £'->«. 
Hence  IV  is  small  of  the  order  of  e. 
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The  third  integral  in  H'  depends  ou 

1         <%        -   i   rcos-  r^-g)-st)r 

si  (2a  +  £)i  (58) 

Therefore  the  smallness  of  H'  makes  formula  i 56 i  equivalent,  when  **  is 
neglected,  to 

a 

,    I"  '  'I  1      >  \     5     -    \  <"  •         ,i- 

(o-c  +  0  I      t  '    I   ("■-?•)-("-?) 

(59) 
But 

•J   .  ̂-[N«>-«HC-^r./[-r-HC-^* 
-a    c 

and  then  I  ,  when  t-  is  neglected,  reduces  to 

•»-«   >=[2 1!     ;-!:'  Hi   8N"»-<«* -«   -•  (60) 

This  shows  that, when  the  parameters  arc  Buch  that  the  coefficient  of  tj  is 

zero,  the  angle  of  contingence  of  the  free  stream-line  at  its  point  of  departure 
is  the  same  as  that  of  the  obstacle,  so  that  the  two  curves  osculate. 

Influence  of  the  Shape  of  the  Obstacle  upon  the  Divergence  of 

the  Free  Streak-Lines,  and  thi  Rbsis  ance  to  Relative  Flow. 

21.  The  theoretical  considerations  of  the  present  paper  have  precise 

bearing  only  upon  flow  which  is  everywhere  irrotational,  with  discontinuity 

at  the  free  stream-lines.  This  may.  for  the  moment,  be  called  the 

'•  theoretical  now  " ;  it  is  not  realized  in  actual  fact  or  experiment  What 
is  realized  generally  to  be  a  continuous  flow  which  is  not  wholly 

irrotational,  and  this  may  be  called  the  "actual  Bow."     In  the  theoretical 
flow  there  is  a  dead-water  or  wake  extending  to  infinity  :    in  the 
flow  there  is  a  wake  of  limited  extent  within   which   the   motion  of  the 

fluid  is  rotational. 
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For  the  same  obstacle  and  the  same  limit  velocity  at  infinity,  the 

theoretical  and  the  actual  flow  may  be  said  to  correspond.  It  is  doubtful 

whether  a  good  case  has  been  made  out*  for  believing  that  the  resistance  of 
the  obstacle  to  the  flow  is  the  same  in  corresponding  motions  ;  nevertheless 

the  correspondence  may  help  towards  estimating  the  resistance  in  the.  actual 
flow. 

It  seems  to  be  established  as  an  experimental  fact  that  in  actual  flow 

the  resistance  is  greater  when  the  wake  or  region  of  rotational  motion  is 

extensive  than  when  it  is  small.  Thus,  in  such  a  problem  as  the  designing 

of  the  cross-section  of  a  strut  for  an  aeroplane,  attempt  is  made  to  secure 

a  form  such  that  the  lateral  spreading  of  the  wake,  and  its  area,  shall  be  as 

restricted  as  possible.  Now  it  may  be  argued  with  a  certain  degree  of 

probability  that,  the  less  divergent  are  the  free  stream-lines  at  their  points 
of  departure  in  the  theoretical  flow,  the  less  spreading  will  be  the  wake 
in  the  actual  flow,  and  therefore  the  less  will  be  the  actual  resistance. 

For  different  shapes  of  prow  the  capacity  to  produce  divergence  of  the 

two  branches  of  the  divided  stream  is  likely  so  to  correspond  in  the 

theoretical  and  the  actual  flow  that  where  it  is  relatively  small  in  one  it 

is  also  relatively  small  in  the  other.  In  both  kinds  of  flow  divergence  of 

the  wake  is  evidence  of  the  capacity  of  the  prow  to  screen  the  region 
behind  it  from  the  force  of  the  adverse  stream. 

If  this  be  true  it  is  important  to  enquire  how.  in  theoretical  flow, 

the  divergence  of  the  free  stream-lines  can  be  made  as  small  as  possible. 
And  it  may  be  surmised  that,  in  theoretical  flow,  the  most  probable  points 

of  departure  of  the  free  stream-lines  are  those  points  which  (as  discussed 
in  articles  17  and  18,  above)  are  the  most  forward  points  of  the  obstacle  from 

which  departure  is  possible ;  or,  at  least,  that  the  degree  of  divergence  for 

these  most  forward  points  of  departure  is  relevant  for  purpose  of  comparison 

with  the  corresponding  actual  flow. 

When  the  flow  is  symmetrical  the  most  forward  possible  points  of 

departure  correspond  to  the  value  of  a  which  satisfies  the  equation  S=6, 
that  is 

{  =  » ** + ai  J  <n? =  0;  ("J 
where  there  is  a  functional  relation  between  %  and  £  whose  form  determines 

or  is  determined  by  the  shape  of  the  obstacle.  Assuming  p  to  be  assigned, 

the  question  of  design  with  a  view  to  minimizing  the  divergence  of  the  wake 

*  See  a  foot-note  near  the  beginning  of  paper  A. 
R.I.A.  PROC,  VOL.  XXXIV,   SECT.   A.  [6] 
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is  simply  this : — What  kind  of  relation  between  \  and  £  will  make  the  negative 

range  of  integration  with  respect  to  \,  that  is  from  \  =  pit  to  \  =  \(a),  as 
great  as  possible  numerically,  so  that  x(«)  may  be  as  small  as  possible  ? 

When  the  curved  sides  of  the  obstacle  are  convex  to  the  stream  d%  is- 

negative  throughout  the  range  from  £  =  0  to  £  =  a.  And  as  ay(a  -  £)-  is 
greater  than  unity,  the  whole  range  must  be  numerically  less  than  pir,  so 

that  \(")  is  necessarily  positive.  Thus  the  stream-lines  must  diverge;  but 
the  divergence  may  be  kept  small. 

If  formula  (Gl)  be  written 

P*  =  Limv;,,'  (a  -  |)i]  (-  SX),  (62) 

it  is  clear  that  if  the  greatest  values  of  -B\  be  associated  with  the  smallest 

values  of  («V(rt-?J^I  they  contribute  less  to  the  sum,  and  therefore  a 

greater  range  of  -  S,\  *s  required  to  bring  the  sum  up  to  an  assigned  value. 

So  the  association  of  the  greater  values  of  -S\  with  the  smaller  values  of  £ 

diminishes  the  divergence  of  the  wake.  In  other  words,  if  the  rate  of  turning 

of  the  tangent  to  the  curved  side  of  the  obstacle  l>e  greatest  near  the  prow, 
this  configuration  makes  for  reduction  of  the  divergence  of  the  wake, 

22.  It  will  be  noticed  that  in  the  last  sentence,  where  the  word 

"curvature  suggests  itself,  a  different  phrase  has  been  employed.  "1 1 1 is  is 
because  the  argument  Ims  been  founded  on  a  functional  relation  between  \  and 

5,  and  the  "rate  of  turning  of  the  tangent  "  which  appears  in  the  result  is  not 
-,/v./..  where  -  is  the  arc  of  the  contour,  but  -d\/d^.     If  a  Lb  the  curvature 
of  the  obstacle, 

a  =  -dxJds  =  -<./v<t>y, 

where  y  is  the  resultant  velocity;  and  the  theorem  cannot  1"  i  xpressed  in  a 

purely  geometrical  form  until  it  d  how  change  in  the  value  of 

->\  •/{;  affects  the  value  of  q.  It  cannot  be  assumed  a  priori  that  -dy}d% 
and  i  increase  or  decrease  together. 

It  will  be  advantageous  to  write  d\  for  -d\,  remembering  that  this  is 

always  positive  on  the  convex  obstacle. 

If  an  addition  B\    be   made  to  <lx',  and   if   this    be   <   centrated  at  a 

single  point  £  =  £0  of  the  contour  of  the  obstacle,  a  corner  is  created  there, 

and  q  becomes  either  zero  or  infinite.  It  is  therefore  necessary  to 

suppose  S\  to  be  spread  over  a  range  of  £  Buri-ounding  the  point  £„,  say 

from  5,-7  to  £,  +  7;  if  2y  =  8£,  it  will  he  assumed  that  rX'  and  c£  are 
infinitesimals.  If  £  =  £„  +  A,  the  addition  to  <<\  over  the  postulated  range 

may  be  represented  by  rl  0(A),  where  8  is  a  function  such  that 
« ■  \: 

dO(\)  =  0(y)-O(-y). 
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For  S0  real  and  a  >  $0  >  0, 

and  therefore,  at  £„,  since  <7  =  |  l/^'(£0) 
j  =  o 

log  2  =  log 

Jr(»i+(ff-g,),|"
' 

+ 

1 
7T 

=  0 
(q-E)*-(«-W* 
(q-g)*.+  («-£,)* 

(64) 

If  5j  be  the  change  in  3  due  to  the  S^'  above  specified,  it  follows  from 
formula  (64)  that 

K  =  y 

$q        \dd  , —    =      —  log (a -g,-A)i -(«-£„)* 

(a-5,-X)*+(a-5.)i 

</0(A)   ,  A   - — 1     Incf   

tt       10°     4  («  -  L) 

the  last  equality  being  approximate,  the  second  power  of  A  being  neglected 

under  the  logarithmic  sign.     Thus 

9. log  |4 («-£,)) 

(7  0(A) 
1 
7T 

log|A|<7  0(A),         (65) 

-7  -  y 

in  which  it  is  to  be  noticed  that  the  first  integral,  by  (63),  equals  %%',  and 
that  the  infinity  at  A  =  0  in  the  second  integral  is  not  sufficiently  powerful 
to  interfere  with  convergence. 

It  may  be  assumed  that  6  (A)  is  expansible  in  the  form  A  +  B\  +  CX2  +   , 
so  that  d.6  =  {B  +  2CA  +   )d\\  then 
7  7 

log  I  A  I  dd  =    {B  +  2CA)  log  I  A  I  dX,  =  25  (y  log  y  -  7), 

-7  -  7 

approximately.  Also,  by  (63),  2yB  =  $%'  approximately.  Therefore  the 

second  term  of  (65)  equals  (Sx'/^i^ogy-l),  and 

Sj  _  Sx'
 

2 

This  formula  represents  the  change  in  q  at  a  particular  point  due  solely 

to  a  variation  S\  distributed  in  the  immediate  neighbourhood  of  that  point. 

If  account  has  to  be  taken  at  £  =  $,,  of  a  variation  of  d\  elsewhere, 

say  Six'  at  £  =  &,  there  is  a  further  variation  of  q,  namely  given  by 

=  §jf  |log(J8fJ-log{4(«-f.)J-lj. m) 

Si?  ..  ?i'x 

log 

(q  -  gQ*  -  (a  -  g,)* 

(«  -  ft)*  +  C«  -  So)1 
(67) 
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As  regards  formula  661,  what  is  contemplated  is  a  variation  of  the  rate 

of  turning  of  the  tangent  at  and  about  |0,  and  if  the  mean  of  this  variation 

over  the  range  U,  be  c  \  :i  .  then  8x'  =  8(<*x'  ̂   &■  Hence  (66)  is 
equivalent  to 

N  .v.  in  spite  of  the  greatness  of  log  e?,  the  product  c£  log  e?  ->  0  as 

c£  ->  0.  and  thus  the  formula  shows  that  cq  tends  to  vanishing  smallness  in 
comparison  with    c    \     ;  .     A  corresponding  result  holds  for  <?;<?. 

Thus  ::  :hat  infinitesimal  variations  of  the  rate  of  turning  of  the 

tangent,  of  the  kind  contemplated,  corresponding  namely  to  alterations  of 

curvature  which  are  infinitesimal  and  do  not  introduce  corners,  may  be 

regarded  as  leaving  the  velocity  q  unaffected.  And  therefore  a  variation 

which  in  -  j?  increases  the  curvature,  and  conversely. 

is  according!  ■  .  .ite  now  to  express  in  geometrical  form  the 
principle  obtained  in  the  preceding  article,  namely  in  the  statement  that 

the  more  the  curvature  of  the  sides  of  the  obstacle  is  brought  into  the 

neighbourhood  of  the  prow  the  less  will  be  the  divergence  of  the  wake. 

Of  :nplete  concentration  of  curvature  at  the  prow  must  be  ruled 

out  aid  reduce  the  obstacle  to  a  plane  lamina  edge-on  to  the 
-  than  resistance  to  the  flow  have  to  be  taken 

account  of,  and  i  i  the  degree  of  concentration  of  curvature  near  the 

prow  .        the  obstacle  as  much  breadth  as  it  requires 

for  .  >riy  other  purpose.     But  the  present  principle,  if  it  is 

sou:  I  of  bringing  the  resistance  question  simply  into  the 
balance  w  1  relevant  considerations. 

le  principle  may  be  established  for  an  asymmetrical  obstacle 

by  considering  the  formulae  got  by  equating  to  zero  the  coefficients  of  ji  in 

formula-    54  55        5  tjj  is  negative  for  curves  convex  t<">  the  region 
of  flow.  illusion  .     And  the  two  integral  signs 

may  be  replaced  by  a  single  one  covering  the  whole  range,  provided  it  be 

agreed  that  the  sudden  change  in  the  value  of  \  at  f  =  c  is  excluded  from 
the  integration.  The  equations  determining  the  most  forward  points  of 
departure  may  then  be  written 

£  =  -« 
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Though  there  is  no  loss  of  generality  in  dealing  with  an  arbitrarily  selected 

value  of  a,  it  is  not  permissible  for  the  present  purpose  to  keep  the  value  of 

c  fixed.     So  c  must  be  eliminated.     This  gives 

—  a  —a 

If,  for  one  selected  value  of  £,  a  small  increment  S\  were  made  in  d\,  the 

increment  of   i\ .  I,   would  be  /(£)(?%',    where 

=  2p»r «  -  c    a  +  £\j      fa  +  c    a  -  £\i ) 
a  +  c    a 5;  +U~c-f77ij  I"         (72) 

Hence  if  two  simultaneous  increments  of  d%,  namely  8,^'  for  f  =  £,,  and 

82X'  Ior  ?  =  ?2>  'Je  suen  that  ̂ ey  leave  the  equality  (71)  still  true,  it  is 
necessary  that 

/(f,)8^+/(g,y8.x'-0.  (73) 
Now,  the  two  terms  in  /(£)  have  a  product  independent  of  (J,  and  are  equal 

when  £  =  c  Hence  /(§)  has  its  minimum  value  for  £  =  c,  and  increases  as 

|  varies  from  c  towards  either  a  or  -  a.  And  so,  if  a  >  £,  >  |,  >  c,  or 

c  >  5.  >  &  >  -  «,  tlien  /(&)  >/(?,),  and  therefore,  by  (73),  |  8,X'  I  >  I  &*'  I  ■ 

Thus  if  <S,x'  is  positive  S.%'  is  negative,  and  S,\'  +  S«\  is  positive,  so  that 

there  is  a  net  increase  in  the  whole  range  of  ̂ '. 
This  means  that  any  change  in  the  functional  form  of  \  which  has  the 

effect  of  bringing  curvature  nearer  to  the  prow  c  increases  the  negative  range 

of  y,  and  so  makes  the  free  stream-lines  less  divergent  at  their  points  of 
departure.  The  bearing  of  this  principle  on  the  resistance  in  a  case  of  actual 

(as  distinguished  from  theoretical)  How  is  the  same  as  when  the  flow  is 
symmetrical. 

K.I.A.    PROC,  VOL.   XXXIV.  SECT.   A,  [71 
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Read  Fbbiiuahy  11.     Published  Ai-mi.  17,  1918. 

The  work  described  in  this  paper  may  be  looked  upon  as  an  attempt  to  study 
friclional  electricity  in  an  accurate  and  quantitative  manner. 

It  has  been  found  possible  to  overcome  the  well-known  experimental 
difficulties  of  the  subject  to  a  sufficient  extent  t"  enable  consistent  results 

to  be  obtained.      We  ha\v  studied   tin-  of  dill'erent  .pressures  between 
the  rubbing  surfaces,  different  relative  motions,  changes  of  temperature  and 
..i  the  amount  of  moisture  in  the  air,  and  finally  «r  have  carried  out 

experiments  in  gat  gTeatlj   reduced  pressures. 
None  of  these  subjects  has  been  examined  fully;  we  have  in  the  first 

e  made  a  general  survey  of  some  of  the  different  factors  which  influence 
the  rate  of  production  of  frictional  electricity,  with  the  object  of  deciding  on 

the  points  most  likely  to  repay  fuller  investigation. 
The  work  described  in  this  paper  was  carried  out  two  years  ;,._',.,  Inn 

pressure  of  other  work  caused  an  interruption,  and  it  was  only  recently  that  it 
has  I   ii  possible  to  take  up  the  detailed  study  of  son   f  the  point-  touched 
on  in  tin-  pa] 

Work  on  frictional  electricity  has  been  published  in  recent  years  by 

M  vis  Owen,'  Morris  Jones,"  1  ench,'  and  Shaw,4  but  there  is  nol  much 
direct  overlapping  in  the  case  of  our  work  with  that  of  these  authors. 

Apparatus. 

Art' i  Beveral  attempt-  along  different  lines  the  following  method  of 
producing  friction  between  surfaces  was  found  to  give  satisfactory  results. 

■  Phil.  Mag.,  Feb.,  1915. 
1  rencb,  Physical  Review,  vol.  i\.  IS      .'.  Feb.  1  r » l T - 

'  si, .      P    I      P         P         3oi  ,  vol   wvii.   \|.nl.  1915 ;  Proc.   Roy.  Soc.,  vol.  xciv, 
T.'IT 
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The  apparatus  was  quite  simple.  A  circular  disc  of  wood  was  hollowed  out 

on  one  face  to  a  depth  of  about  a  quarter  of  an  inch,  leaving  a  circular  rim 

around  the  edge.  Silk— or  linen — was  stretched  over  the  hollowed  out  face 

and  bound  firmly  in  position  by  wires  fitting  into  shallow  grooves  on  the 
circumference  of  the  disc.  The  disc  was  fixed  to  an  axis  that  could  be 

revolved  by  a  motor  so  that  the  silk  rotated  in  its  own  plane  anil  formed  one 

of  the  nibbing  surfaces.  Discs  of  different  sizes  up  to  14  inches  diameter 

were  used  at  different  times,  and  a  wide  range  of  speed  of  rotation  was  avail- 
able. The  other  rubbing  surface  was  a  metal,  and  different  metals  have  been 

used.  Small  metal  spherical  caps  of  large  radius  of  curvature  were  used. 

They  could  readily  be  attached  to  a  simple  lever  arrangement  that  allowed 

them  to  be  pressed  against  the  silk  surface  with  any  desired  pressure.  The 

stem  carrying  the  metal  surface  was  insulated  and  joined  to  one  pair  of 

quadrants  of  an  electrometer.  The  rate  of  production  of  charge  on  the  metal 

surface  was  measured,  either  by  observing  the  rate  of  charging  of  the  electro- 

meter, with  a  suitable  capacity  attached,  when  the  motion  of  the  silk  surface 

was  steady,  or  more  often  by  connecting  the  metal  to  earth  through  a  high 

resistance,  and  using  the  electrometer  to  measure  the  steady  potential 
difference  between  the  ends  of  the  resistance. 

This  apparatus  was  modified  for  some  of  the  experiments  aud  especially 

for  the  work  in  gases  at  reduced  pressures,  but  the  general  method  remained 
the  same. 

It  will  be  observed  that  in  our  method  of  working  the  metal  cap  which 

forms  one  of  the  rubbing  surfaces  is  always  either  at  zero  potential  or  differs 

from  it  by  only  a  fraction  of  a  volt.  On  the  other  hand,  the  silk  or  linen 

which  forms  the  other  rubbing  surface  retains  its  charge  to  some  extent,  and 

we  do  not  know  the  potential  which  it  reaches.  After  some  revolutions  of  the 

disc,  that  is  in  a  very  short  time,  the  steady  condition  is  no  doubt  reached 

when  the  leakage  from  the  silk  balances  the  rate  of  production,  and  it  is  the 

rate  of  charging  of  the  metal  surface  under  these  conditions  which  we  measure. 

No  doubt  there  is  uncertainty  as  to  the  extent  to  which  the  charging  of  the 

metal  surface  is  influenced  by  coming  in  contact  with  silk  electrified  during 

the  previous  revolution  of  the  disc,  but  we  have  used  this  method-  at  any 

rate  up  to  the  present — because  of  the  steadiness  of  the  results  obtained  by 
it.  Besides,  the  difficulty  referred  to  cannot  be  avoided  completely  by  anj 

method  of  experimenting.  When  two  surfaces  are  electrified  by  friction, 

recombination  of  the  charges  will  always  lake  place  at  a  rate  depending  on 

the  conductivity  of  the  bodies  and  on  the  relative  velocity  at  the  point  of 
contact. 

[6*] 
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Variation  oj  'uctionofi  ving  surface, 
and  with  pressurt  between  surfo    ■ 

The  Hist  point  investigated  with  the  apparatus  just  described  was  the  etl'eet 
of  the  speed  of  the  moving  surface  on  the  rate  o\  production  of  electricity. 

Low  speeds  were  first  investigated,  the  metal  cap  being  fixed  so  that  it  was 

rubbed  by  a  length  of  6  inches  of  .-ilk  in  each  revolution.  The  results  with 

platinum,  iron, and  silver,  rubbing  on  silk  and  getting  in  each  case  a  negative 

charge,  are  shown  on  fig.  1. 

* 
£ 
- 
- 

FIG    I  . 

MetalsHonSilk 

N°  of  Revolutions  of  Disc  per  sec  (l  Re*  "'6  inches) 
19  20 

It  i-  ind  from  others  not  reproduced  in  the  paper, 
that  for  small  speeds  the  rate  of  production  is  proportional  t"  the  excess  of 

n  small   value  which  differs  f'>r  different   metals.     The 

relative  notion  for  different  metals  undei  the  same  pressure  would 

therefore  diffi  ling  to  the  speed  of  the  rubbing  .    The  maximum 

-  in  h_r   1  is  only  12  inches  per  Becond. 
II  -     i  ire  then  dealt  with.   The  circumference  of  the  circle  which 

the  metal  cap  travelled  "\er  in  one  revolution  was  now  2  feet,  ami  28  revolu- 

tioi  ■  <>m1<1  1*  obtained  from  the  motor,  giving  a  maximum  speed 
of  the  nibbing  snrfai  second.    In  stating  the  result-  we  must 

°ingui8h  between  cases  where  the  metal  got  a  positive  charge  and  cases 
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where  the  charge  on  the  metal  was  negative,  for  the  variation  of  production 

with  speed  is  different  in  the  two  cases.  As  an  example  of  tin-  results  when 

the  metal  is  positive  we  give  curves  (rig  '1)  foi  copper  rubbing  <>ii  silk,  the 
different  curves  corresponding  to  different  pleasures  between  t he  copper  and 

the  silk.  Somewhat  similar  curves  were  plotted  for  zinc  and  iron,  the  charge 

on  the  metal  being  positive  in  both  eases. 

'20 

wo 

F I G.  2. 

Copper  (+)  on  Silk. 

Pressure 120  grams 

2S2  28  0 

As  the  speed  of  rubbing  increases,  the  production  increases  to  a  certain 

point;  a  maximum  rate  of  production  is  reached  which  is  not  altered  by  a 

further  large  increase  of  the  speed.  The  maximum  rate  of  production  of  a 

positive  charge  on  copper  was  reached  at  a  speed  of  about  '20  feet  per  second. 
and  no  further  increase  of  production  took  place  when  the  speed  was  altered 

to  56  feet  per  second.  The  speed  required  to  give  the  maximum  rate  of  pro- 
duction of  positive  charge  on  zinc  or  iron  was  greater  than  in  the  case  of 

copper,  being  about  30  feet  per  second. 

The  etl'ects  of  different  pressures  between  the  metal  and  the  silk  are  also 
shown  by  the  curves  on  tig.  2,  the  production  of  electricity  increasing  with  an 

increase  of  pressure  whatever  may  be  the  speed  of  the  rubbing  surface.  The 

maximum  rates  of  production  at  different  pressures  are  roughly  proportional 
to  the  pressures. 

In  similar  experiments  with  metal  caps  which  gol  a  negative  charge,  the 
results  were  less  certain.  Sometimes  numbers  would  be  measured  which 

showed  that  the  rate  of  production  tended  towards  a  maximum  at  high 

speed,  and  in  other  cases  the  rate  of  production  increased  even  more  rapidly 
than  the  speed. 
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We  cannot  fully  explain  the  want  of  steadiness  in  the  numbers  for 

uegative  charge  as  compared  with  those  for  positive  charge^  but  there  is  one 
factor  which  should  make  a  decided  difference  in  the  form  of  the  curves 

connecting  production  and  speed  according  a*  the  metal  surface  is  positive 

or  negative.     Later  work  I  below  showed  that  an  increase  of  tempe- 

rature of  the  metal  cap  decreased  the  rate  of  charging,  provided  the  charge 

tive,  but  increased  the  rate  of  production  of  a  negative  charge  on  the 

metal.     An  inert  mperature  tends  to  make  the  metal  surface  acquire 

a  negative  charge.  As  an  increased  speed  of  rubbing  means  an  increase  of 

temperature,  this  eHect  would  tend  to  flatten  the  curve  and  cause  the  pro- 
duction to  reach  a  maximum  when  the  metal  was  positive,  while  it  would  tend 

to  cause  a  more  and  more  rapid  production  at  high  speeds  when  the  charge 
was  negative. 

In  addition  to  this  temperature  effect  we  must  remember  that  at  high 

speeds  the  rapid  return  of  the  metal  over  the  same  silk  surface  brings  it  into 

contact  with  an  oppositely  electrified  surface.  This  Bhould  flatten  the  curves 

connecting  the  i  _  ug  with  the  speed  whether  the  charge  on  the 

metal  is  positive  or  negative.  When  the  metal  is  charging  positively,  we 

have,  thi  two  effect*  n  th>'  Bame  direction  and  diminishing  the 
production  of  charge  at  high  speeds,  but  acting  in  opposite 

■  ions  when  the  metal  is  ch  irging 
This  reasoning  does  not,  however,  explain  the  variable  nature  of  the 

tits  we  obtained  when  the  metal  was         _     _      gatively.   These  measure- 

ments were  among  the  first  made,  and  before  we  had  learned  Borne  of  the 
conditions  m  ■  Its. 

I  •      tain  a  posith       harge  on  the  metal  when  rubbed  with  silk  it  is 
well   to  have   the  metal   surface  polished.      When    polished,  some  metals 

_•  and  behave  very  steadily.    A  clean  surface  of  the  same 

metal  free  from  polish  may  ch  _  itively,  and  clearly  iucon.-i.-U-nt  results 
may  be  obtained  at  a  transition  .-lage. 

To  return  to  the  results  with  the  metal  Burface  charging  positively,  the 
curves  would  require  correction  for  both  the  effects  mentioned  above  in  order 

irrive  at  the  true  relation  between  rate  ol  production  and  Bpeed,  but  there 

i>  no  doubt  that  the  curves  tend  to  a  maximum  a.-  tin-  speed  is  incrcas 

I  mi  similar  curves  for  neg  _        11  tin-  metal  it  will  be  m-eessary 
t"  pre]  Standard  way  without  actually  polishing  it. 

We  b  1  direct  experiments  with  metal  surface.-  polished  and 

then  rubbed  very  .-lightly  with  emery  paper.  It  in  most  cases  was 

that  contact  with  the  emery  papej  I   to  make  the  metal  charge  nega- 

tively.   If  charging  positively  when  polished,  it  gave  either  a  smaller  positive 
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charge  or  else  a  negative  charge  after  the  use  of  the  emery  paper.  It  is 

probable,  we  think,  that  when  sufficient  care  is  taken  to  keep  the  nature  of 

the  surface  constant  during  the  experiment,  the  curves  for  metals  taking  a 

negative  charge  will  be  of  the  same  type  as  those  given  in  fig.  2  when  the 

metal  is  charging  positively. 

Variation  of  production  of  charge  with  temperature,  speed  of  rubbing  and 

pressure  remaining  constant. 

We  have  tried  a  few  preliminary  experiments  on  how  the  rate  of  produc- 

tion of  charge  depended  on  the  temperature  of  the  metal  surface.  For  this 

purpose  we  used  a  hollow  metal  cap  with  two  tubes  attached  so  that  a  stream 

of  water  could  be  passed  through  it.  The  vessels  from  and  to  which  the 

water  flowed  were  insulated,  so  that  the  rate  of  charging  could  be  measured 

with  or  without  the  flow  of  water.  Care  was,  of  course,  taken  that  the  stream 

of  water  did  not  of  itself  produce  any  electrical  effect.  Small  junctions 

soldered  to  the  metal  enabled  the  temperature  of  the  rubbing  surface  to  be 

estimated.  By  placing  junctions  close  to  and  at  greater  distances  from  the 

rubbing  surface  we  decided  that  the  temperature  of  the  surface  in  contact 

with  the  silk  certainly  did  not  reach  100c  C.  at  the  highest  speeds  used.  We 
could  assume,  therefoi-e,  that  the  metal  surface  in  contact  with  the  silk  was 
raised  in  temperature  by  passing  steam  through  the  cap,  and  lowered  in 

temperature  by  passing  a  stream  of  water  at  the  temperature  of  the  room. 
The  results  were  similar  in  all  the  cases  we  examined.  When  the  metal 

was  charging  positively,  the  stream  of  cold  water  increased  the  rate  of 

charging,  while  the  effect  of  steam  was  to  decrease  the  rate  or  even  to  change 

the  sign  to  negative.  When  the  metal  was  charging  negatively,  the  steam 

increased  the  rate  of  charging  and  the  cold  water  decreased  it  or  changed  the 

sign  to  positive. 

It  is  impoi'tant  to  note  that  an  increase  of  temperature  produces  the  same 
effect  as  a  slight  roughening  of  the  metal  surface.  When  the  metal  surface  is 

very  slightly  rough,  the  actual  points  of  contact  may  be  considerably  raised 

in  temperature,  although  the  average  temperature  is  not  appreciably  altered. 

The  effects  of  changes  of  temperature  will  obviously  he  worth  full  inves- 

tigation. 

Variation  of  rate  of  production  of  chargi   with  amount  ofmoistwi  in  the  air. 

To  test  how  the  rate  of  production  of  charge  varied  with  the  humidity  of 

the  surrounding  air,  the  apparatus  was  slightly  modified  so  that  the  humidity 
could  be  altered  as  desired.     An  extension  pf  the  axis  of  the  motor,  working 
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in  a  closely  fitting  tube,  projected  through  the  side  of  a  box  and  carried  the 

rotating  disc,  which  was  thus  mounted  with  all  its  attachments  inside  the 

box.  One  side  of  the  box  could  be  removed  to  adjust  the  apparatus,  and 

when  re]  mid  quickly  be  made  sufficiently  air-tight     The  necessary 
electrical  connexions  passed  through  insulating  plugs  in  another  side  of  the 
box. 

•  any  humidity  the  method  followed  was  i"  dry  the 
air  inside  the  box  in  the  first  place  by  phosphorus  peutoxide,  then  shut  off 

the  m laining  the  phosphorus  pentoxide,  and  stait  a  slow  stream  of 

air  saMiated  witli  moisture  into  the  box,  an  exit  for  the  air  being  opened. 

The  air   inside   the  •    •    >wly   supplied   with  water-vapour,  and 

dm     _  _■•  in  humidity  thi  itions  were  continued.     Knowing 
the  volume  of  the  1»>\.  and  the  amount  of  air  entering  and   leaving  it  per 

:id.  it  i-  it  any  instant,  assuming  that 

complete   mixiug  tak  and  this  can  he  facilitated  by  means  of  the 
E 

the  volume  of  tin  -     ind  the  volume  of  air  entering  and 

leaving  il  pei  second  I'  •■  denote  thi              vapour  pei  cc  in  the 
mi.  and  /'  tin-  water-vapour                  f  the  saturated  air 

_  ■ 

which 
-    i 

Hum: 

In  j  1  the  rate  of  production  •  c   inst  the  time 
ut"  the  1«'X  -  The  humidity  al 

point  of  the  cut  instituting   the  corresponding 

value  'if  /  in  '  on. 
the  hi   in  the  enclosure 

with  \  .  i  ips,  some  of  which 

d  the  metal  knob  i  sitively. 

As  of  product  ion  increased  up  I 
,  u  hen  more  moistun  ded. 

Whi  .  f  the  cm  ve  was  differ- 

ent -  '  e  rubbing 
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against  the  metal  was  in  these  experiments  usually  linen,  but  silk  was  some- 
times used. 

There  is  thus  a  marked  difference  in  the  form  of  the  curves  showing  the 

variation  of  the  rate  of  production  of  electrification  with  amount  of  moisture 

F I G. 3. 

lron(+)  on  Linen 

Humidity=l-e 
where  4-  =  IOOO(approx) 

present  according  as  the  metal  surface  is  charging  positively  or  negatively. 

There  is  one  factor  which  we  must  remember  in  considering  these  curves,[and 

which  explains  some  of  their  features,  but  is  not  sufficient  to  account  forjthe 

/oo 

FIG 
4. 

Nicke (-)  or Ljnen. 

Humid 

ty=  1 

vt 

-e    N 
where  -£■    = 

848 

Time   of  F/ow  of  Air  in  mins 
20 

SO 

50 

60 SO         100 

difference  between  the  two  types.     As  the  amount  of  moisture  increases,  the 

conductivity  of  the  silk  or  linen  also  increases.     The  initial  small  rate  -  I 

R.I. A.  PROC,  VOL.  XXXIV,  SECT.  A.  [8] 
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production  when  the  air  is  very  dry  is  accounted  for  by  the  high  insulation  of 

the  linen  which  thus  gets  charged  oppositely  to  the  metal,  and  this  opposite 

charge  leaks  back  to  the  metal  on  successive  contacts.  We  tried  the  effect  of 

placing  a  large  number  of  sharp  earth-connected  points  close  to  the  surface  of 
the  linen,  and  found  that  when  the  metal  was  positive  little  effect  was  pro- 

duced on  the  form  of  the  curve,  but  when  the  metal  was  charging  negatively 

the  presence  of  the  points  increased  its  rate  of  charging  in  thy  air.  This  is  in 

nt  with  the  fact  that  the  point  discharge  takes  place  more  easily  when 

the  point  is  negative.  The  small  apparent  rate  of  production  of  charge  in 

a  very  dry  atmosphere  may  therefore  be  explained  by  the  high  insulation  of 
the  linen  or  silk. 

The  varying  conductivity  of  the  linen  as  the  amount  of  moisture  alters 

es  iK>t.  however,  explain  the  essential  difference  in  the  two  types  of  curves. 

It  doea  not  explain  why  the  apparent  rate  of  production  as  we  approach 

saturation  falls  off  rapidly  when  the  metal  is  positive  and  not  when  the  metal 

i?  negati 

educed  pressures. 

We   i.    '.   pi    led  t->  carry  out  experiments  in  air  and  other  gases  at 
red  ucf  1  \ 

A  i.  irate  ap|  is  constructed,  retaining,  however,  the  same 

method  ing  the  friction  and  measuring  the  rate  of  production  of 

cbarg  was  formed  bj  a  bell-jar  resting  on  a  metal  plate. 
An  iron  through  a  hole  in  the  metal  plate  and  projected  below  it 

to  a  leng      .  -  ber  than  the  barometric  height.     The  disc  on  which  the  silk 
or  linen  rubbi  tied,  was  attached  to  an  iron  rod  which  passed  down 

through  etei  tul>e  and  was  rigidly  fixed  to  a  suitably  shaped  mercury 

rvoir,  which  coul  ued  by  a  motor.     It  was  easy  to  arrange  the 

iiy  was  ejected  even  at  high  s[>eed8.    The  necessary 

conn  made  through  insulating  pings  passing  through  the  metal 

•  this  ap|  :he  necessary  adjustments  could  be  made,  the 

bell-jar  put  in  position,  made  air-tight  with  wax,  and  a  pressure  of  -001  mm. 

■ating  mercury  pump  in  a  short  time.     Liquid  air 
.1  with  an  apparatus  of  this  type  it  was  not  possible  to 

reach  mu  -  without  too  much  waste  of  time. 

The    usual  method  of  working  was  to  reduce   the   pressure  as  low  as 

the  motor  working  and  take  observations  admitting  gas  in 

II  quantities  at  intervals.     A  two  W  ly  Btop-cock  allowed  small  quantities 

to  be  admitted  when  desired.     The  pressure  was  measured  with  a  M'Leod 

gai;. 
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Linen  was  used  as  the  rubber,  and  curves  were  plotted  for  a  number  of 

metals  all  taking  a  negative  charge.  Fig.  5  refers  to  platinum,  and  the  other 

curves  were  quite  similar.  At  the  lowest  pressures  reached  the  rate  of  pro- 
duction of  charge  was  very  small.  As  the  pressure  increased,  the  rate  of 

production  rose  quickly  to  a  maximum  value  which  in  all  cases  occurred  at  a 

pressure  of  about  '08  mm.  of  mercury.  The  rate  of  production  decreased  as 
the  pressure  was  further  increased  and  became  more  or  less  steady  about 
•5  mm. 

FIG. 5. 

Platinum(-)on  Linen. 

Pressure   in  mms .  of  Mercury. 

The  remarkable  feature  of  all  the  curves  was  the  regularity  with  which 

the  maximum  occurred  about  the  same  pressure. 

Similar  experiments  were  next  made  using  silk  as  the  rubber.  Fig.  6 

refers  to  nickel  which  is  again  charging  negatively.  The  curve  shows  two 

maxima,  one  at  a  pressure  of  '08  mm.  and  the  other  at  "03  mm.  We  obtained 
the  same  type  of  curve  showing  the  same  maxima  for  platinum.  Using  a 

different  sample  of  silk,  the  maximum  at  08  mm.  disappeared,  and  that  at 

•03  mm.  remained.  The  obvious  suggestion  is  that  the  first  sample  of  silk 
was  not  pure. 

We  now  endeavoured  to  plot  similar  curves  when  the  metal  was  charging 

positively.  As  mentioned  frequently  above,  it  was  easy  to  get  a  well-polished 
metal  surface  charging  positively  with  the  rubbers  we  used;  but  in  these 

experiments  in  air  at  low  pressures  it  was  only  in  the  case  of  copper  or  iron 

rubbed  with  linen  that  we  were  able  to  get  a  positive  charge  on  the  metal. 

When  these  metals  were  charging  positively,  an  increase  in  the  rate  of  pro- 

duction took  place  as  the  pressure  was  increased  from  very  low  values,  hut 
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the  rise  was  slower  than  in  the  case  when  the  metal  charged  negatively,  and 

the  maximum  occurred  at  a  higher  pressure.  The  pressure  corresponding  to 

maximum  charging  was  also  different  for  the  two  metals,  being  about  -S  mm. 

for  copper  and  1*25  mm.  for  iron.  From  all  these  results  it  would  appear  that 
the  pressure  at  which  maximum  production  occurs  is  determined  by  the 

substance  which  is  charging  positively  ;  thus  different  metals  taking  a  nega- 
tive charge  gave  the  same  point  of  maximum  production  when  the  same 

rubber  w.is  used,  but  a  different  point  with  another  rubber.  Again,  copper 

and  iron  gave  a  maximum  at  different  pressures  when  taking  a  positive 
charge. 

In  all  tl  experiments  at  low  pi  the  air  was  well  dried  with 

phosphorus  i"'m  i  the  effects  of  drying  previously  recorded  must  be 
borne  in  mind  in  interpreting  the  present  results.     The  rubber  no  doubt 

insulates  well  when  well  dried  and  theref"i>-  retains  the  charge  of  opposite 
to  that  on  the  id  if  for  any  reason  the  n  bbei  losl  ite  charge 

more  Freely  at  a  ['articular  pressure,  the  form  of  the  cm  ves  might  be  explained. 

B      we  do  not  think  that  a  sufficient  explanation  ound  along  those 

lines,  and  it   w  inld  therefore  appear  that  the  actual  rate  of  production  of 

ch  irg  b  the  residual  pressure  of  the  gas  as  shown  on  the  curves. 

This  press  -   under  further  examination   in  the  laboratory. 
\\v  pose  at  this  stage  to  discuss  the  theory  of  the  results 

contained  in  this  paper.     Indeed,  the  main  object  in  publishing  the  results 

in  their  prw  m  is  to  show  that  it  is  quite  possibb-  to  make  measure- 
ments on  frictional  electricity  with  such  a  degree  of  accuracy  and  consistency 

•omplete  study  of  the  subject. 
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THE  IONS  PRODUCED  BY  BUBBLING  AIR  THROUGH 
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Read  April  S.     Published  August  7,  1918. 

In  a  previous  paper1  the  nature  of  the  ions  produced  by  bubbling  air  through 
mercury  was  examined.  Several  different  groups  of  ions  were  found,  and  with 

the  view  of  obtaining  further  information  on  the  nature  of  these  ions  we  have 

undertaken  similar  experiments  on  the  ionisation  produced  by  bubbling  air 

through  alcohol.  Alcohol  was  chosen  for  two  reasons,  (1)  because  the  quantity 
of  ionisation  obtained  with  it  is  larger  than  with  most  liquids,  and  so  enables 

us  to  make  observations  on  the  ions  some  time  after  formation  ;  and  (2)  because 

alcohol  is  easily  obtained  comparatively  pure. 

Investigations  bearing  on  the  ionisation  produced  by  breaking  up  alcohol 

have  been  made  by  De  Broglie2  and  Eve.3  De  Broglie  showed  that  the  electri- 
fication produced  by  bubbling  air  through  alcohol  increased  very  rapidly  with 

the  pressure  inside  the  orifice  through  which  the  air  issued  when  the  pressure 
was  over  8  cms.  of  mercury.  He  also  showed  that  the  electrification  was  the 

same  with  pure  alcohol  and  with  alcohol  diluted  with  water  down  even  to  a 

strength  of  thirty  per  cent,  alcohol.  When  the  alcohol  was  diluted  further, 

the  electrification  decreased.  Eve  sprayed  a  number  of  liquids  and  examined 

the  quantity  of  positive  and  negative  electrification  given  to  the  air.  Ee 

found  that  alcohol  was  among  the  most  active  liquids,  and  that  with  alcohol 

the  positive  and  negative  electrifications  wine  equal. 

1  Pioc.  Roy.  Irish  Acad.,  vol.  xxxiii,  Sec.  A  (11116). 
-  Lo  Radium,  August,  1907. 

3  Phil.  Mag.,  vol.  xiv  (1907). 
B.I.A.  PEOO.,  VOL.   XXXIV,   SECT.  A.  [  !(] 
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The  experiments  described  in  this  paper  were  performed  with  the  same 

method  and  the  same  style  of  apparatus  as  were  used  in  the  work  on  mercury. 

Air  was  forced  by  a  pump  through  a  tine  nozzle,  placed  a  few  cms.  below  the 

surface  of  the  alcohol.  Before  passing  through  the  nozzle,  the  air  was  forced 

through  a  cotton-wool  plug.  In  none  of  the  experiments  was  the  air  in  any 
way  dried.  A  portion  of  the  ionised  air  was  then  drawn  off  by  means  of  a 

gasometer  through  the  cylindrical  tube  designed  to  measure  mobilities. 

The  mobilities  were  determined  by  reading  the  current  to  the  inner  insulated 

terminal  fur  various  voltages  on  the  outer  tube,  and  thus  plotting  current- 
voltage  curves.  These  curves  were  Found  to  be  similar  to  the  curves  obtained 

in  the  previous  work  ;  they  were  made  up  of  a  number  of  straight  lines, 

showing  that  dill'erenl  types  of  ions  were  present.  The  mobilities  of  the 
different  kinds  of  ions  were  calculated  from  the  formula 

u  =         °  a 
:'-n 

where  Q  is  the  volume  of  air  passing  through  the  tube  per  second,  b  and  a 

the  radii  of  the  tube  and  inner  terminal,  and  /  the  length  of  the  terminal. 

T,  the  saturation  voltage  of  a  group  of  ions,  is  determined  by  the  intersection 

of  two  straight  lines  on  the  curve.  Examples  of  these  curves  were  given  in 

the  List  paper,  BO  it  is  not  thought  necessary  to  give  any  examples  of  the  present 

curves.  The  positive  current  is  always  practically  the  same  as  the  negative 
under  the  Bame  conditions.  In  all  the  types  of  ions  given  below  (with  one 

doubtful  exception)  the  values  ol  the  mobilities  for  the  positive  and  negative 

ions  are  the  -  ime.    Accordingly,   listincti   i  sign  has  been  made  ;  about 
half  the  observations  refei  to  positive  and  half  to  negative  ions. 

/'  diminary  •  • 

The  results  of  preliminary  experiments  on  the  determination  of  mobilities 
are  given  in  Table  I 
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Table  I. 

Mobilities  in  crns.  per  sec.  under  1  volt  per  em. 
•017 

■0083 
•0042 

•0024 

•014 
•0075 

•0044 

•0027 

■012? 

■0078 

•0045 

•0019 

•017? 

•0078 

•0033 
■0024  ? 

■023? 

■0077 

■0080 

0069 
•0087 

■0085  ? 

•0081  ? 

•0087  ? 

•0069  ? 

•0071  ? 

•0036 

•0043 

•0035 

0042  ? ■0042  ? 

■0053  ? 

•0039  ? 

•0035  ? 

•0025  f 

Means, 

■015 •0078 
•0040 

•0023 

All  the  values  obtained  are  given.  Those  obtained  from  curves  in  which 

there  was  some  doubt  about  the  exact  point  of  bending  have  been  marked 

doubtful,  and  are  not  included  in  taking  the  mean.  The  ions  can  be  divided 

into  four  definite  classes.  The  justification  for  placing  numbers  like  '0033 

(lowest  in  column  3)  and  -0027  (highest  in  column  4)  in  different  classes  is 

that  we  get  "0033  and  "0019  on  the  game  curve,  and  -0042  and  -0027  on  the 
same  curve.  This  division  is  supported  by  much  better  numbers  given  further 

on.  Most  of  these  observations  were  taken  before  the  importance  of  the 

pressure  at  which  the  bubbling  takes  place  was  fully  recognized.  The  pressure 

is  variable  for  these  observations,  and  is  not  known  with  certainty.  It  is 

probably  between  17  cms.  and  21  cms.  of  mercury  for  most  of  them.  It  was 

found  that  the  ion  of  mobility  '015  cm./sec.  was  present  only  when  the  pressure 
was  reduced  to  about  17  cms.  When  the  pressure  was  increased,  the  fastest 

ion  that  could  be  detected  was  that  of  mobility  "0078  cm./sec.  A  further 
increase  in  the  pressure  of  bubbling  caused  the  disappearance  of  this  ion. 

Experiments  were,  accordingly,  conducted  on  the  effect  of  pressure. 

Variation  with  Pressure. 

A  mercury  manometer  was  placed  between  the  cotton- wool  plug  by  which 
the  air  was  filtered  and  the  bubbling  nozzle  so  as  to  give  the  excess  pressure 

inside    the   nozzle   over    the   atmospheric   pressure.     The   values  given    in 

[9*] 
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Table  He  were  obtained  working  at  a  pressure  of  7  cms.  of  mercury,  and 
those  in  Table  IK  with  a  pressure  of  11  cms. 

Table  Ha. 

•04<J 

•020 •0074 

•056 

020 

•0076 

050 

■014 

0067? 

055 

■014  P 

0071 •040? 

■016  :• 

Mi  i\-. 
- 

•018 ■0074 

Table  [16. 

•016 •0072 

0032 

■0071 

0040 

•0037 

Mian-. 

•043 

■"17 

0072 

•0036 

A  few  curves  svitli  .i  pressure  oi  4 cms.  of  mercury  were  taken,  and  the 

ace  "i  -in  i"ii  of  mobility  -  '12cm./sec.  was  observed. 
I  : ■  :■  i  results  n  i-  seen  that  the  division  into  types  of  ions  is  further 

justified,  and  that  change  ol  pressure  does  nol  change  the  mobility  of  any  of 
these  ions.  [n<  reasing  the  pressure  causes  the  appearance  of  types  of  ions  of 
lowei  mobility  iu<\  the  disappear. mee  "f  the  faster  ions. 

Iln'  t"t.il  ionisation,  as  de  Broglie  has  found,  increases  as  the  pressure 
increases.  From  these  measurements  of  mobilities  at  different  pressures,  it 

appears  thai  this  increased  eli  in  is  due  to  the  increased  production 
of  slower  ions.  The  disappearance  of  the  faster  ions  may  be  only  apparent. 
rhey  in. iv  be  present  at  the  higher  pressures  in  much  the  same  quantity  as 

the  lower  pressure,  but  the  large  increase  in  the  total  quantity  of  ionisation 
may  conceal  them.  It  is  difficult  to  decide  on  this  point.  With  this  method 
of  measuring  mobiliti  ially  when  there  are  so  many  classes  of  ions,  it 
is  difficult  to  determine  accurately  the  fraction  of  any  particular  class  present, 
I  he  fraction  of  the  ionisation  due  to  any  particular  ion  is  got  by  producing 

two   straight    lines    on    the  current-voltage  curve,   whose   intersection 
rmines  the  saturation  voltage  of  the  ion,  to  meet  the  current  axis.  The 

i  by  these  lines  on  the  current  axis  is  the  current  clue  to  the 
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ion.  Variations  in  the  numbers,  which  will  not  seriously  affect  the  bending 

point,  often  change  slightly  the  slopes  of  the  lines.  Thus  curves  which  give 

the  same  mobility  will  sometimes  give  a  different  fraction  of  the  ionisation  as 

due  to  the  particular  ion,  although  the  total  quantity  of  ionisation  is  the  same. 

This  error  is  all  the  more  serious  if  the  straight  lines  are  short.  These  straight 

lines  are  short,  comparatively  speaking,  in  the  present  work  because  there 

are  so  many  classes  of  ions,  and  the  saturation  voltages  are  not  very  widely 

spaced. 

Effect  of  Time. 
In  the  case  of  the  ions  derived  from  air  bubbled  through  mercury,  it  was 

found  that  the  mobilities  observed  depended  on  the  time-interval  between  the 

bubbling  and  the  measurement  of  the  mobility.  We  have  examined  this  effect 

fully  in  the  present  paper  in  the  case  of  the  ions  in  air  that  has  bubbled 

through  alcohol.  The  time-interval  can  be  varied  in  two  ways  :  by  interposing 

lengths  of  tubing  between  the  alcohol  and  the  measuring  tube,  or  by  varying 

the  rate  of  now  of  the  air  into  the  gasometer  from  the  alcohol  vessel. 

Both  methods  were  used,  and  measurements  were  made  with  a  number  of 

widely  different  time-intervals.  The  tables  numbered  Table  III  (a),(b),(c), 

(d),  (e),  give  all  the  numbers  observed  in  the  series  of  experiments  performed 

with  the  object  of  investigating  the  time-effect.  The  pressure  of  air  was 

generally  between  7"4  and  9'6  cms.  of  mercury.  On  a  few  occasions  it  was 
as  high  as  11  cms. 

Table  III. 

(«)  Time — 43  sees. 

— _ — _ 

■0013 

■016? ■0066? 
•0041 

■0024 •0015 

■016 •0080 
•0040 

■0023 
•0014 

•0006? 

- — — 

•0016? 

Means, 

•016 ■ooso 
•0041 ■0024 

•0014 

•  iMMii;  : 

(b)  Time — 85  sees. 

Means, 

•00SS 

■0071 : 

•miss 

■0044 

■0044 

■0044 

•0024  r 
■0025 

■0025 

■0015 

■0015 

•0015 

1111111,1; 

00070 

■00074 

•00073 

•00071 

■  .mi  ;; 

•00035 

00031 
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(c)  Time— 182  sees. 

Mea 

— — 00035 

•0023 

•0016 •00071 

•00037 

•0023 
•0015 •00065 

•0003-1 

— — — 

•00031 

0023 

•0015 •00068 •00035 

(</)  Time— 409  sees. 

— — 

•00031 

•0012 •00018 
•00030 

0010 

■00052 
•00026 

0012 

•00(117 
■00028 

Means.    ... 

■0011 

  II!' 

•00029 

(<•)  Time— 900  sees. 

— — 00015 

0016 

■00068 

00031 

•00011 

— — 

■00031 
•00011 

— 

•00055 

00032 

00015 

— — — 

■00011 

.... 

•0015 
•00062 

00031 

•(   1  1 

From  the  numbers  given  in  Table  III  we  gel  further  confirmation  of  the 

system  of  division  of  the  ions  into  classes.  Each  class  has  a  definite  mobility, 

and  in  tl  -  ol  experiments  with.widdy  difl'cirnt  conditions,  no  ion  is 
observed  which  cannot  be  classified. 

It  will  be  noticed  in  Table  III  thai  foi  the  time  M)9  seconds  the  mobility 

values  are  abnormally  low.  This  was  probably  because  a  very  Blow  air  stream 

was  used.  Some  additional  experiments  were  made  to  test  whether  these 

low  values  indicated  a  true  variation  of  mobility  with  hup-.     In  the  above 
aliments  with  a  time-interval  of  409  seconds,  the  velocity  of  the  air  stream 

was  7*8  cms.  pel  second.  Air  velocities  of  18*2  cms.  and  1  t'6  cms.  per  second 
were  now  used  and  a  volume  of  tubing  which  gave  time-intervals  of  433 

seconds  and  540  Beconds  respectively.  Ei^ht  good  determinations  of  the  last 

ion  of  Table  III  (d)  gave  a  mean  value  of  -OOO'T.  The  low  values  for  time 
409  seconds  in  the  table  are  therefore  probably  due  to  the  slow  air  stream, 
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the  motion  of  the  gasometer  being  too  slow  for  accuracy.  Further  observa- 
tions with  more  rapid  air  streams  also  gave  a  larger  value  for  the  mobility  of 

the  last  ion  in  the  table  ;  -00015  is  the  mean  value  of  all  the  observations. 
There  are  two  ways  in  which  we  may  explain  the  disappearance  of  the 

faster  ions  and  the  appearance  of  the  slower  ions  with  time.  We  might 

suppose  that  all  the  ions  are  present  at  the  very  beginning  just  as  in  the  case 

of  the  spraying  of  water.  The  slow  ions  would  be  present  in  very  small 

quantity  compared  with  the  faster  ions.  At  short  time-intervals  the  small 
ions  would  give  so  much  ionisation  that  the  large  ions  would  be  obscured. 

As  time  increased  the  small  ions  would  disappear  more  quickly  than  the 

large  ions.  The  consequence  would  be  that  the  large  ions  would  come 

into  prominence. 

The  second  way  of  explaining  these  results  is  to  suppose  that  the  large 

ions  are  not  present  at  the  beginning,  and  that  they  are  formed,  as  time  goes 
on,  from  the  smaller  ions. 

For  reasons  similar  to  those  given  when  dealing  with  the  effect  of  pressure 
on  the  mobilities,  it  is  difficult  to  decide  between  these  two  theories.  The 
balance  of  evidence  is  in  favour  of  the  latter  view.  The  most  decisive  evidence 

in  support  of  the  second  theory  is  obtained  from  a  consideration  of  the  experi- 

ments with  the  very  long  time-intervals,  especially  in  examining  the  appearance 

of  the  ion  of  mobility  '00015  cm. /sec.  With  these  long  intervals  the  rate  of 
decay  of  the  ionisation  is  slow,  and  the  total  quantity  of  ionisation  does  not 

vary  much  with  the  different  times.  Consequently  the  percentages  of  ions 

present  in  the  different  experiments  can  be  compared  more  definitely. 

On  this  view  we  see  that  the  ion  of  mobility  '00034  cm./sec.  is  formed 
between  43  and  85  sees,  after  bubbling.  In  the  case  of  air  bubbled  through 

mercury  the  ion  of  mobility  '00034  cm./sec.  was  present  30  sees,  after 
the  ionisation  had  taken  place.  The  formation  of  the  slower  ions  does 

not  take  place  so  rapidly  with  the  alcohol  ions  as  with  the  ions  derived 

from  mercury. 

The  ion  of  mobility  "00015  cm./sec.  was  not  present  433  sees,  after 
bubbling,  but  it  was  observed  after  an  interval  of  540  sees.  So  it  can  be 

stated  that  the  ion  of  mobility  '00015  cm./sec.  is  not  formed  until  about 
500  sees,  have  elapsed  from  the  formation  of  the  ions. 

It  is  obvious,  from  the  results  obtained  in  the  variation  of  pressures, 

that  the  time  which  elapses  before  the  appearance  of  any  ion  will  depend  on 

the  pressure  of  the  bubbling.  The  times  given  above  for  the  appearance  of 

the  two  slowest  ions  relate  to  the  pressure  at  which  most  of  the  experiments 

were  conducted — a  pressure  of  about  8  cms.  of  mercury.     In  work  to  be 



58 
Proceedings  of  the  Royal  Irish  Academy. 

described  later  on  it  was  found  that,  with  a  short  time-interval  and  a  small 

pressure,  ions  of  mobilities  1-10,  -50,  "31,  "22  em./see.  were  present.  The  ion 

of  mobility  '-2  cm.  sec.  was  the  slowest  ion  that  could  be  detected.  Thus 
it  is  quite  conceivable  that  with  a  very  high  pressure  and  a  comparatively 

short  time-interval,  ions  of  mobilities  00084  cm./sec.  and  00015  em./see. 

could   lie  obtained  in  considerable  quantity. 

No  attempt  was  made  to  try  what  the  effect  of  a  longer  time-interval 

would  be.  It  is  possible  thai  slower  i- >ns  than  thai  of  mobility  -0001 5 cm./sec. 
would  be  formed. 

Tic   Mon    Mobil*    Ions. 

To  obtain  obsei  vations  of  tin-  more  mobile  ions  two  points  were  attended 
to.  A  small  pressure  wis  use. 1.  ami  the  time  between  formation  and  measure- 

ment was  made  as  short  as  possible.  A  measuring  tube  suitable  for  high 

mobilities  wa>  used,  and  it  was  fixed  vertically  ovei  the  bubbling  vessel.  The 
space  between  the  surface  of  the  alcohol  and  the  end  of  the  insulated 
terminal  was  about  300  ccs.  in  volume,  and  the  time  between  formation  and 

observation  of  the  ion-  was  about  1  \  to  2  -■•■  9.  The  pressure  varied  between 
3  and  5cm.     The  following  table  shows  the  mobilities  observed.— 

Tablr  I V. 

1-10  - 

•21 

1   10 

•49 

•21 

-  • 

17 

•30 

•20 

— 

•66 

■22 

— 

— 

■42 

— 

M,     110? 

•60 

■31 

•21 

The  ion  of  mobility  "_'l  em.  lowest  we  could  detect-     It  is 
ible  that  if  the  mobilities  could  be  observed  soonei  iftei  formation,  and 

ii  the  pressure  was  Bmaller,  ions  of  highei  mobility  would  be  obtained.  It 

would  be  difficult  with  the  present  apparatus  to  measure  accurately  higher 

mobilities.  The  three  value-  given  in  the  first  column  may  represent  the 
-aine  ion,  but  it  is  difficult  to  be  certain. 

The  next  -te|.  was  to  link  up  these  observations  with  the  previous 

results.  This  was  done  by  increasing  the  time-interval  and  slightly 
increasing  the  pressure.     The  time  was  uow  about  5  sees.,  and  a  pressure  of 
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5  to  6  cms.  of  mercury   was    employed.      The    following   numbers   were 
obtained  : — 

Table  V. •24 

•11 

•        -044 

•013 

•24 

•12 •043 

•020 

— 

•11 •051 

■046 

•019 

• — — 

•016 

Means, 24 

•11 
•046 

•019 

The  ion  of  mobility  "24  em. /sec.  is  obviously  [the  ion  of  mobility  -21  of  the 

previous  section.  The  ion  of  mobility  -11  corresponds  to  the  ion  of  mobility 

•12,  which  we  were  just  able  to  detect  with  the  apparatus  used  for  the  slower 
ions.  The  other  two  ions  of  mobilities,  '046  and  '019,  are  the  ions  in 
Tables  I  and  II. 

The  whole  range  of  mobilities  from  i-10  to  -00015  has  been  examined, 
and  all  the  numbers  can  be  placed  in  a  certain  definite  number  of  classes. 

The  only  effect  of  change  of  pressure  or  of  variation  in  the  time  is  to  change 

the  percentages  of  the  different  classes :  there  is  no  change  in  the  actual 

value  of  the  mobilities.  The  general  means  of  'all  the  numbers  observed  are 
as  follows : — 

1-10?         '50         -31         -22 

•0040         -0023        -0014 

•12        -049        -017        -0077 

•00063       -00034        -00015 

All  doubtful  numbers  are  excluded  in  taking  the  means.  About  a  dozen 

observations  not  given  in  any  of  the  previous  sections  are  included. 

It  is  thought  that  the  numbers  given  above  represent  the  mobilities  of  all 
the  ions  between  the  two  extremes. 

Discussion  of  Results. 

The  results  obtained  from  these  observations  on  the  ions  produced  by 

bubbling  air  through  alcohol  will  be  considered  in  conjunction  with  the  work 

described  in  the  previous  paper  on  the  ionisation  caused  by  bubbling  air 

through  mercury,  and  also  with  the  results  of  J.  J.  Nolan  on  the  mobilities 

of  the  ions  produced  by  spraying  distilled  water.'  In  Table  VI  the  mobilities 
of  the  ions  obtained  with  these  three  liquids  are  given. 

1  Proc.  Roy.  Irish  Acad.,  vol.  xxxiii,  Sec.  A  (1916).  Pi-oc.  Roy.  Soc,  A,  vol.  xciv 
(1917). 

R.I. A.   PBOC,  VOL.  XXXIV,  SECT.  A.  [10] 
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Table  XI. 

Mercury. 

Watbic. 
Long  Time  Interval*. 

Short  Time  Interval. Alcohol. 

A 
Cmliicd. 

B 
Dried. 

C 
Ondried. 

D 

Dried. 

E F 

1-00 — — — — 

1-X0f ■53 

— — — — 

•50 

— — — 

•32 

•31 

— — 

•22 

•12 

— — 

•002 
■048 

■12 

— 

•024 

■018 

■049 

■013 
•llll 

. — 

•017 

— J 

■0064 

•0077 

•0043 
— 

•0040 

— 

•0021 

•0022 

■0023 

— 

•0013 

— 0014 

— 

•000! 

— 

■0OOG3 
'"34 

— 00034 

— — — 

•00015 

* '. <1  u iii m   A    _.  ■■-   the   ions  of  mobilities  smaller  than  1  -Oil  < m.  per  sec, 
which  are  produced  by    spraying    distilled  water.    The    higher   mobilities 

I    when  watei  i-  aprayed  have  cot  been  included  in  this  table,  as 
corresponding  ions  have  not   been  observed  in  the  work  with  mercury  or 

l  B  I     D  V.  _    ■■  the  mobilities  of  the  ions  produced  by 

bubbling  air   through   mercury.     The   results  in   columns  B   and  I>  were 
lined  with  undried  air,  and  those  in  columns  0  and  E  with  airwhich  had 

been  fairly  well  dried.  Tin'  time  between  the  production  of  the  ions  and  the 
ement  of  their  mobilities  was  longer  in  the  case  of  the  values  given  in 

colum  I  C  than  for  those  in  columns  1>  and  K. 

[|  should  be  stated  that  ions  of  greater  mobilities  than  those  given  in  the 

table  may  be  formed  when  air  is  bubbled  through  mercury;  the  small 
amount  of  ionisation  rendered  it  difficult  to  he  certain. 

Column  F  gives  the  mobilities  of  the  ions  observed  in  the  present  papei 

when  air  is  bubbled  through  alcohol. 
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An  examination  of  this  table  brings  out  some  interesting  points.  It  is 

seen  that  the  mobilities  in  the  case  of  mercury  when  undried  air  is  used 

(columns  B  and  D)  agree  very  well  with  the  values  in  the  case  of  the  water; 

and  also  that  there  are  corresponding  ions  in  the  alcohol  column.  When 

dried  air  is  bubbled  through  mercury  (columns  C  and  E)  different  ions  are 

found,  but  these  also  occur  in  the  alcohol  column.  The  agreement  between 

the  numbers  throughout  the  table  is  very  good,  with  a  few  exceptions. 

When  dealing  in  a  previous  paper  with  the  results  obtained  by  bubbling 

air  through  mercury  we  suggested  that  there  might  only  be  five  distinct  sets 

of  ions,  and  that  the  ions  found  when  the  air  was  dried  might  be  transient 

forms  of  the  stable  ions  found  in  undried  air  after  a  long  interval.  A  com- 

parison with  the  work  on  water  and  alcohol  now  makes  it  clear  that  the 

results  with  mercury  should  be  set  forth  as  in  Table  VI,  above.  The  general 

result  brought  out  by  the  table  is  that  the  ions  got  by  bubbling  undried  air 

through  mercury  also  occur  when  water  is  sprayed.  The  ions  found  when 

dried  air  is  bubbled  through  mercury  form  another  set.  Both  sets  are  found 

in  the  experiments  with  alcohol.  In  the  experiments  with  alcohol  the  air 

was  not  dried;  neither  was  it  saturated  with  water  vapour.  "We  are 
examining  further  the  difference  between  the  ions  found  with  water  and  with 

alcohol,  and  we  have  also  work  in  progress  on  the  mobilities  of  the  ions 

formed  by  phosphorus,  which  may  throw  further  light  on  the  subject.  The 

explanation  of  the  nature  of  all  these  different  ions  will  probably  be  found 

along  the  lines  suggested  in  previous  papers  :'  but  we  do  not  propose  to  go 
into  the  matter  in  greater  detail  until  we  have  further  experimental  results. 

1  Proc.  Roy.  Soc,  A,  vol.  xciv  (1917).     Proc.  Roy.  Irish  Acad.,  vol.  xxxiii,  Sec.  A. 

R.I. A.   PROC,   VOL.   XXXIV,   SECT.     A.  [11] 



[     62     ] 

ON  THE  EQUATION  OF  THE  TANGENT  AT  A  GIVEN  POINT 

ON  A  UNI-NODAL  QUARTIC  CURVE. 

By  REV.  W.  R  V7.  ROBERTS,  D.D.,  S.F.T.C.D. 

Read  Juki  2l.  1918.     Published  Jamvarx  31, 1919. 

The  carve  I  propose  to  discuss  in  this  paper  belongs  to  a  class  of  curves 
which  1  ventured  to  call  bicursal  in  a  former  communication  made  to  this 

Academy.     We  Buppoae  that  the  c   rdinates  of  any  curve  of  this  class  are 
expressed  in  terms  of  a  parameter,  and  in  Buch  a  manner,  that  to  a  given 

value  cif  the  parami  spond  two  j-'ints  on  the  curve,  which  points 
_  points.  The  curve  in  question  1  have  called  the 

nni-nodal  quartic,  the  equation  <>f  which,  when  the  axes  of  <  and  y  pass 
through  the  d  written  in  the  form 

J.      _         C-0, 

where  A   J:   an  binary  quantics  of  the  second,  third,  and  fourth 
grees  in  x  and  y  It  is  easy  to  see  how,  by  a  proper  choice 

of  I  tion  of  the  axis  of  :.  the  equation  of  the  curve  can  be  reduced 
to  the  form 

A2-   ■!:.     AQ  -0,  (1) 

where  Q  is  a  binary  quantic  of  the  second  degree  in  x  and  y.     Since  this 

ictdon   can  l>e  effected   in  < >ne  way  only,  it  follows   that  the  curve  is 
completely  determined  when   the  axi-  ind  the  three  binary  quantics 

.1.  7.  and  Z."  _    en;  and  consequently  any  covariant  of  the  curve  can 
be  expressed  in  terms  of  :  and  these  quantities  and  their  invariants  and 
co  variants. 

If  we  call  X,  }'.  and  Z  the  coordinates  of  any  point  of  the  curve,  it  is  easy 
to  see  that  we  may  write 

X  =   A 

Z       JJ  -  v  1> 
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where 

A  a  a^2  +  2a,xy  +  a2y2  =  ife     «5 

Q  =  q0x2  +  2qxxy  +  q2y-  a  y2e     q2, 

and 
B  =  bj?  +  Zbxx2y  +  Shxif  +  h?f  m  y3e     bs, 

B  =  B2  -  A*Q, 

thus  expressing  X,  Y,  and  ̂   in  terms  of  a  parameter  x/y,  which  we  may 

call  6;  it  being  understood  that  §  is  an  operation  which,  when  applied  to 

any  one  of  the  ten  quantities  which  enter  into  the  above  qualities,  converts 

it  into  one  of  lower  weight,  so  that  $cr  =  rcr_, ;  c,.  being  typical  of  any  one  of 

these  quantities  whose  weight  is  r;  while  §#  =  -  y  and  Sy  =  0- 

The  coordinates  of  the  corresponding  point  are  expressed  as  follows  : — 
X'  =  Ax 

y  -  Ay  • .  (3) 
Z'  =   D-  y/B 

We  now  proceed  to  find  the  equation  of  the  tangent  at  a  point  0  on  the 

curve  determined  by  the  equation  (1),  and  we  arrive  at  the  following  result 

without  much  difficulty,  X,  Y,  and  Z  being  current  coordinates  : — 

X  j  yj  -  ABX  +  — ^  [y  (2BJ  -  A*K)  -  AB:] } 
(  2  <y  b  ' 

-  Y  \xJ  -i  AB.  +  ~—  [x(2BJ  -  A2K)  +  AB,]  j 
I  2  V'B  I 

+  3A*Z=Q;  (4) 

the  equation  of  the  tangent  at  the  corresponding  point  being 

X  j  yJ-  ABt  -  -1—  [y(2BJ  -  A*K)  -  AB>]  j 

where 

and 

Y  \xJ+  AB,- 

B> 

--—  [x  (2BJ  -  A-K)  +  AB,] 
yB  ) 

(5) 

+  3A2Z  =  0 

dB 

~dx~ 

dy 

J*J(A,B),    K-J{A,Q). 

[11*] 
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If  we  now  seek  the  locus  of  the  intersection  of  tangents  at  corresponding 

points,  we  obtain,  without  difficulty,  the  following  expressions  for  the 

coordinates  S.  Y.  Z  of  a  point  on  this  locus  : — 

X  =  3(2BJ-A*K)x  -  SAL.  I 

I*  =  3  ( 1B-T  -  A-K  |  j  -  :U/.';  L  (6) 

Z  =  4[8©/  +  AJ'  -3BK]      I 

where    ./'  =  J(  Q,  }:  . 

w,  as  the  coordinates  of  this  curve  are  thus  expressed  rationally  in 

terms  of  a  parameter  xij  or  9,  and  involving  that  parameter  in  the  seventh 

degree,  the  locus  we  seek  is  a  uni-cursal  curve  of  the  seventh  degree. 
We  now  pass  on  and  seek  to  determine  the  parameters  of  the  two  points 

in  which  the  tangent  at  a  point,  whose  parameti  igain  meets  the  curve. 

This  is  effected  by  eliminating  Z  l>etween  the  equation  of  t!  _    it,  as 
:i  in  <4>.  and  that  of  the  curve  in    1 1. 

The  eliminant  is  clearly  a  homogeneous  elation  of  the  fourth  degree  in 

1  }";  and  if  we  put    A'  =  9'Y   and  divide  by  V.  we  obtain 

^V  -By-UBA*  [A  -.i.m'-  ii. '   -:•.!•. I'/  =  0, 

whe  A'  "        -    "  md 
A  =  3A(B 

A*K-  IBJ  . 
-  A  |  ft  -  J 

_     I: 

ear  that  this  equation  must  contain  th<  "  -  0)\  and 

of  which  it  must  -1  before  we  can  obtain  the  quadratic  equation  in 

6',  the  roots  of  which  determine  the  parameters  "f  the  points 
The  work  now  1  ■  xceedingly  complicated  and  intricate,  and  I  only 

:  the  method  which  I  have  adopted  in  clearing  this  equation 

of  the  factor  <0'  -  9v. 
If  we  call      V  -  9  =  h,     we  may  write  the  equation  given  in  (7)  in  the 

form 

.:  .    •     V  .[a.i  2  A'B-AB  (B-t  v  2) 

-0.     (8) 

•hat  the  coefficient  of  9A:  in  the  above  equation 
is  divisible  by  h,  and  I  find  that 

-  ![-6  r.-yi:)-  a- a i\  (9 
where 

h*'  =  A'B-  J//.      , 

-      V-d 
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As  a  result  we  find  that  equation  (8)  becomes  divisible  by  h,  and  can  be 
written  in  the  form 

(Ay  +  GnA<p)h  +  GjiAA'yii+  9A*(2B  +  </b)  +  A'A'^)  =  0.     (11) 
To  show  that  (10)  is  divisible  by  h,  we  form  the  following  table,  aud 

write 

$'  =  <p  +  h(aJB  -  ?>A(b„0  +  &,))  -  baAlr, 
A'  -  A  =  //((',,/(  +,  Ai), 

Q'-Q  =  h(qfi+Q1), 

A$'-A'4>  =  h:-h0io<l>+baA-)  +  A[ai)B-3Abu0  +  b,)]-<j)Al<,, 
..      J  =  3BA,  AZABu 

30  =  J  -  ABX, 

A'  =  2{QA1-AQl), 

x  +  3*  =  —  —  e  =  — —  \ab,  +  a:-k-  ibj\ 
2^B  2yB  (  ) 

We  now  find,  on  dividing  by  Ji, 

(A  +  hAt+  Ira:,  tf  +  lSA^B  \-  h  (a0f  +  b,A2) 
-  A  .  [a„B -  3A <bo0  +  5,)]  -<p.At\ 

+  3A{'a0k  +  A,)  0  +  SAB  [a07?  -  SA  b09  +  &,)  -  60^A] 
+  3.43  [a.^Jv  +  /i.  [^,^0  +  a^  +  §,^1,  +  g^] } 

+  6pA\<l>  +  h  a0B  -  3a  %0  +  J,  ]  -  M^l  =  0.  [12 

This  equation  then  is  the  quadratic  in  9'  which  determines  the  parameters 
of  the  two  points  in  which  the  tangent  at  0  again  meets  the  curve.  Now. 

if  we  let  0'  =  6,  or  /(  =  0,  in  this  equation ;  then  one  value  of  6'  will  equal  6, 
aud  the  tangent  becomes  an  inflexional  tangent  to  the  curve.  The  last  term 

then  of  the  equation  when  put  equal  to  zero,  gives  us  the  equation  of  the 

lines  joining  the  points  of  inflexion  on  the  curve  to  the  node.  This  result 
when  cleared  of  radicals  can  be  written  in  the  form 

imB'BQ,  +  4JIRQ]  ~  A*Q*  =  0.  (13) 
where 

11  =  -iBD0  -  3AI, 

£2  =  J(QJ  -  KB)  +  -LB  .  (ADn  -  l)0Q)  +  \  A-R'\ 
-  K-  =  m\I/A-  -  2DnAQ  -  Wf\, 

where  I)0  =  a0a2  -  «,'-, 

B12  =  a0q,  +  <>_■!„  -  20,0,,         D'  m  ffpff,  -  qf, 

/  =  ye"  .  (aj>3  -  2a,6.  f  a2i,). 

Now  this  is  an  equation  of  the  twentieth  degree,  and  as  there  are  eighteen 

inflexions  the  equation  must  contain  A  as  a  factor. 
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We  then  show  that 

BQ,  +  -in RQ    is  divisible  by  A, 

when  we  obtain,  on  dividing  by  A, 

16II7?  {B(4&D»  +  2)  +  12Q2  AH\  +  AQ:  =  0,  (14) 
where 

2  =  ijj-  _  yQAH  -  UAQ'D,  +  \AK*  -  4A*QDlt, 

and  77"  is  the  Hessian  of  7-'. 
This  equation  gives  us  the  eighteen  inflexions  of  the  curve  and  is  expressed 

in  terms  of  the  three  quantics  .7,  Q,  B  and  their  invariants  and  co variants. 



[     67     ] 

VI. 

ON  THE  SYMMETRICAL  OPTICAL  INSTRUMENT. 

By  H.  C.  FLUMMEK,  M.A 

Read  May  27,  1918.     Published  January  31,   1919. 

1.  In  the  first  of  a  series  of  three  papers1  on  geometrical  optics,  published  in 
1905,  the  late  Professor  Schwarzschild  has  treated  the  errors  of  an  optical 

instrument  on  the  basis  of  Hamilton's  characteristic  function,  or  Eikonal, 
as  it  has  been  called  by  Brims.  His  method  assumes  the  results  of  the 

Gaussian  first  approximation ;  but  little  more  than  a  re-arrangement  of  the 

work  is  required  to  give  a  simple  and  self-contained  theory  of  the  errors 
to  the  next  order  of  approximation.  There  may  be  some  advantage  in 

reproducing  the  theory  in  this  form. 

The  whole  rests  on  the  single  principle  of  Fermat,  that  the  optical  path 

of  a  ray  between  two  points  P0,  Px  is  a  minimum,  or  more  exactly,  that  the 

effect  of  a  first-order  displacement  of  intermediate  points  on  the  length  of 

path  is  of  the  second  order.  From  this  it  follows  that  the  rays  from  P0  form 

a  normal  congruence  in  isotropic  media,  the  normal  surfaces  being  defined  by 

2>  =  E  (x,  y,  9,  xa,  yot  z0)  =  const., 

where  s  is  the  length  of  ray  in  a  medium  with  index  fi  from  the  initial  point 

(x0,  y0,  z0)  to  the  end  point  (x,  y,  z).  The  effect  of  a  displacement  of  I\  is 

measured  by  the  projection  on  the  normal  to  the  eikonal  surface  passing 

through  Px,  and  is  therefore 

dE  =  im  (liBxt  +  mjS^i  +  ihBzi) 

where  (/,,  mu  «i)  are  the  direction  cosines  of  the  ray  at  P,.     If  an  initial 

1  Astr.  Mitth.  der  K.  Sternwarte  zn  Gottingen,  ix-xi.  Abhandl.  der  K.  Ges.  der 

Wiss,  zu  Gottingen,  Math.-phys.  Kl.,  Neue  Fulge,  B.  iv. 
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point  (.'-•„,  //„,  z0)  is  also  varied,  the  total  variation  of  E  between  the  two  points 
may  be  written  shortly 

BE  =  \ji(ISx  tm$y+  »Sz)]' 0 
1 

=  S[u   '      -  c)  +  my  4 o 

-[jL\{x-c)M  +  y$m  +  n$z\], 0 

where  c  lias  the  (constant)  values  c0,  c,   at  the  two  ends  of  the  path.     If 
then, 

i 

If"  =  [E  -  fi\l(x  -  c)  {  iii ;i  -  /c!]  , 0 

since 

/'   +    !»'    +    /('•    =    1,        III    I     IKCIH     r    HCIl    =    0, 
it  follows  thai 

8JF  =  -  [M|y-^(x-c))8m  fM(2-/  I         '  -']'• 
'  '0 

tation  ■'!"  this  expression  in  terms  of  t he  intersecti   E  the 
ray  and  plane 

X  V  -ij       Z  -  : 
I  in  ii 

is  immediate,  and  shows  that 

<■'"'-»       -  <     >  •  fi  I     '  '  ■     I  .  . .  <1 

when  now  the  coordinates  of  the  intersections  of  the  ray 

with  thi              A  A"             W  is  the  value  of  E  between  the  feet  of  the 
perpendiculars  from  ind  c,  0,   n  the  ray,  and  is  a  minimum  in  the 

■    .  -  /. 

2.  Let   the  axis  ol  *  be  the  axis  of  a  symmetrical  optical  system,  the 

:tion  of  the  i  ;  thai  of  i     ring.    This  direction  will  In- called 

••  t"  the  right"     Let  the  effect  of  refraction  at  a  single  surface  be  considered. 
The  refractive  index  of  the  medium  to  the  left  will  1"-  denoted  by  fu.x,  of  that 

the  right  by  «  .     The  radius  of  curvature  of  the  surface  being  r,-  at  the 
vertex,  the  coordinates  of  the  vertex  are  taken  to  ,  0),  and  those  of 

the  fcurvatun  0, 0),  so  that  n  is  negative  when  the  ray  m» 
a  concave  surface.     The  surfs  evolution,  its  equation  may  be 
written 

A  1      V       /,       1       Y      /,      I +-&,)+,.., 

where  6,  =  0  for  a  spherical  surface  and  b,  =  -  1  for  a  parabolic  surface,  thus 
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providing  for  mirror's  of  the  usual  form.     Tlic  development  of  X  will  not  be 
carried  to  a  higher  order. 

Let  the  ray  considered  meet  the  refracting  surface  in  P  (X,  Y,  Z),  and 

let  iV,-.,,  N;.  be  the  feet  of  the]  perpendiculars  from  the  fixed  points 

(Cj_,,  0,  0),  (c,-,  0,  0).     Then 

wi  =  IM_, .  m.iP  +  ju,- .  pi?i 

=  -[fi\l{X-c)  +  mY+nZ\i 

=  -  [,i  (mY  +  nZyf    -  [i,  (1  -  m*  -  w2)i  («•;  -  c  +  .  .  .  )]_ 

=  -  fn  («,-  -  Cj)  +  m-i  (en  -  a.  ,)  +  JF;"+  0™  +  .  .  . 

where   Wi"  represents  the  terms  of  the  second  order  in  m,  n,  Y,  Z  in  the 

development  of   Wt,    Wi"  those  of  the  fourth  order.     Thus 

wt  =  - 

ft  \(mY+  hZ:i  -  i  (at  -  c)  (*»«  +  «»)  +  1  (P  +  #)] *'  i  J  i- 1 

-  g(o*~c)(m'  +  »!)s 
i  ji-i 

It  is  evident  that  7PV7  is  a  sum  of  similar  functions  of  (m,  Y)  and  of  («,  Z). 
Only  the  first  need  be  expressly  considered.     Then 

1 

If?'  =  -  T (,j;mi  -  m-iPK-i)  -  ̂   (fi  -  fH-i)  I  -  +  £L>  («» -  c)w(2]. *j?  i  l~V 

But  this  expression  must  be  a  minimum  for  small  displacements  of  Y. 
Hence 

Y  =  _    nljWf  -  Hi-iin-j^  Z        _   /mil;  -  flL^i-!  ,n\ 
1'i  fit  -  ih-x  l'i  Hi  -  M-i 

This  expresses  the  law  of  refraction  to  the  first  order  only.  But  the 

correction  which  is  required  is  of  the  third  order,  and,  owing  to  the  minimum 

property,  will  affect  Wt  in  the  sixth  order  only.  Hence  the  law  of  refraction 

is  sufficiently  represented  when  Wt  is  developed  to  the  fourth  order  only. 

The  first  part  of   Wi'  now  becomes 

Wf  =  ir^"  I  '^'"'  £  +  \m  {a,  -  in)m?  -  |^(«,  -  c,J  >n%. m  -  m-i 

Conjugate  planes  may  be  defined  as  planes  perpendicular  to  the  axis 

through  the  points  (cUv  0,  0;,  (c,-,  0,  0)  when    c,.j,  <;  arc  such  as  to  make  the 

R.I. A.  PROC.,VOL.  XXXIV,  SECT.  A.  [12] 
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last  expression  a  perfect  square.      The  condition  for  this  is  at  once  found 
to  be 

(1j  -  Cj         n;  -  (-,-. 

which  may  be  written  in  the  form 

or  again, 

/•              '  *\  (      1  l 
A        Mil      I-  -     =  /1,-d  —  I 

(3) 

A,/-, -/a  K/n-Hi-1 

Hence,  for  the  fire)  pan  of   H','7, 

...  '','  (    ■>     *     A>,  -  ;i,- ,  KjTi  -  )t;  \ 
-  "       "      <  />  ,'V  -  /',  '' .'  /  -  /';  ,  / 

It  i>  conveuienl  i"  write 

A','  -  A',/-,  -  /(,.,,  A'."  -  A",/-,  -  /(;, 

and  then  tli"  complete  expression  "i  (/',•'  becomi 

W  .......  |  M      A'  ■-...-,«';  .,/iV  >'»(,.,»,•  A'/-  „,,«,,  A-/')' ) . ■     A. 

In  the  Bame  circumstance     H  Jiily  simplified,  and  becomes 

for  the  necess  d  ifl 

and  this  i  |   (3). 

3.  Instead  of  the  conjugate  planes  through  <',.,(>,.,,  0,  0)  and  C'.fr,-,  0,  0) 

let  auother  pair  he  taken  through  (','.,<■,',.  0,  0)  and  €','(</,  0,  0).  If,  for 

the  same  ray,  I',  correspond  to  If',,  in  the  same  way 

Vi"  =  97~     r<\  t't-  '■  "     '    ~  vt-imHLi"y  +  lw"A'  "  "■  ■  "■  ./"")J!> -  <"i  -  /li-l)  A  1'i 

~8rT~         "•••(4) 
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where 

'<(^  +  ̂)=^ 

H  ~Z Mi'V  I'i 
n  -  p 

i     -"t 

T  ■" 

f*i-i>'i        _    (H-fi 

Ufl  &  -  TQ 
/'.  —   *  c  .      /> .    — 

i  js  ■// ■  t  tr         >  "  t-1        vt-l  ~ 

KILl 
(5) 

Let  the  ray  intersect  the  planes  through  C;_v  V,-,  0;'_v  C(  in  the  points 

(Ci-v  >/i-v  2£-i),  (c»  Vi,  %),  {Ci'-v  Ui'-V  s/-i).  (''/  Vi,  ~i)-  By  '1),  to  the  lowest 
order    ( W  =  Wtu  or  Vf), 

K"lli  =  KiVi-x 

m  Hi  =  A-  Vi  -i  =   m  -  m 

(6) 

with  similar  equations  in   (z,  n),  (z,  n) ;   since,  when    Wf,  Ui"  are  neglected 

-  mm  = 

vwp 
ij-i-i'ji- 

dw? 

dim'        r"ll/l-1  ~  dmH' 

By  the  equation  of  the  ray  in  the  two  media 

ft  ~  Cj  =  Vi  ~  Hi  =  '4  -  Zj 
k  »k  ih 

r  r  f 

Ct-_j  -  Cj_j  2/i  -1  ~  yt-1         -I  '■'     1 

kl 
■>»,-. 

%. 

The  neglect  of  the  third  order  in    »!,-,  ui^,  ...    by  putting    /,•  =  /,_j  =  1 
will  affect    Wi  in  the  sixth  order  only.     Therefore  to  this  order 

m    _  Vi  ~  !H  _   K"W  (Vi  -  Vi)  m         LC/Lj  (i//^  -  i/j.J 
1  "   c/  -  Ci  ~    f#t  (Zt  -  IQ    '  "**        „^  (Z<  -  JQ  ■■■[') 

and  the    {in,  y)    part  of     Wp    becomes 

Wi' 
2(Jui-w.1)n'(i;,-Jfi)s 

Ll'dn  ->id-L;  {,/{., -n;.^. 

,l- 
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This  expression  is  to  be  transformed  in  the  light  of  the  first  approxima- 
tion (6).     Now, 

I  A"  dfi-vO-  L{  < j/,V 

=  Wyi.  -  L'      .  •  -  -  -1  (2        -  .  /.  '/    -  /. 

=  {LCul-UvL^-  -   ■'  -'-  K"vi-Xi'y^  W  K 
-    KTfi-K,  :  K        -   ■'■         -L  /.  •     .    1  -KiU'lUK  ' 

l-Z/AV  A'. V., "•  -/..V.vl-  KlLl'lUR 

But  tlie  tirst  approximation  shows  that 

K 

are  of  the  third  order :  and 

A',7.     -  /.A'  A,.-,  -   „,)  -  i  /.,  •,  -  „, ...    A"-,  -  „,i 

A",  . 

II        .  the  sixth  order  being  neglected, 

"        /       '     /V 
\       I       A.  /Y,       ' 

-  i  /    .  .  .     (8) 

he  other  hand,  the  transforn>ati"ii  (7   applied  to  (1   gives  for  the 

I  • 

Sir  :  . ■      ,  k   i. 

-       /.       K  |  f  I   A','  A,"  E 

.    .        ..  /.  K  A       ,  /.    cy/|. 

H(  :.  •"  .ly, 

I       V   1  /.  /.  8y/ 

..'    ;    -  A',':,.,   / 
and  therefore 

r  ■         r-  •  {L,  -  Kj)    dW? r 

L.  A".  .-   -  AV-   .  -  -■,/"-A" 
- 

... 
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It  is  now  necessary  to  calculate  TV/"  according  to  (4),  and  here  it  is 
clearly  possible  to  use  the  lowest  approximation  (6)  so  as  to  express  the 

result  in  terms  of     yUv  >/-,   zH,  z{.     Thus  (7)  give 

_  Lj" W'?//  -  Kyi-,)  _  K{  i  L/'/n  -  Zj>i) 

and  therefore,  by  (2), 

Y       Wul^Kl  -  K(')  -  K-i/n  'L-  -  Lj") 
n  '  rf  {Li  -  IQ  (,H  -  &J 

Y-  =  Wy{-Ki'ViJlu{Ll-Ki). 
Let 

Bi  =  L{"  tot*  +  zr),    R^  =  K{>  {yi\x  +  Zi\),     1\  =  Li'Ki  {yfyUl  +  z-z^. 
Then 

Y*  vP  =  (i2/  +  i^  -  2  /',) /  »v  ( £.  -  Ktf 

m--  +  %a  =  (£/1R/  +  Z/'^  -  2Ki'/Li"Ti)/^ri'  (J,  -  Ktf 

mc.x  f  nr_L  =  WR;  +  Z/^  -  2K{L{Ti)lti*_1ri*(Li  -  Ktf. 

Hence 

W\  +  ̂   +  (72+^)/(ai-ci)ri 

_  £/"£/  +  V^  -  IKl'U'Tj  +  nib"  (Bi'  +  i^  -  2fl) 

tfrfiLt-W 

=  TiKiKfRj'  -  ZrjLtKCTj  +  nR^  (Jfo  -  2^  +  ̂ A,) 
rfrfiLt-KF 

and  finally  by  (4) 

8 (Z£  -  *d« W?  =  -j±=  „ {KiK/'Bi'  -  2LiK{'Ti  +  I?;.,  {Lfrt  -  2^L{  +  „,•£,);* 

2   \y,  (^i/^'A-'  -  2ZtAVrf  +  i^,  r#r,  -  2^Li  +  ̂ A',),- 

-%(JH-^i.1)r^{M/-2Ti  +  Bi.^ 

=  -  27V1  (-W-!  +  JW  +  4W  +  2PiRi-iBi  -  4^,i?,-.1rl 
-  4iW*V) 

where 

,  =  ,  (&<(w-/ii-i)        (ZjV,-  -  2/iA  +  jUj/C)2       (Z,"/V  -  2^/,,  +  ̂ gj)8 
'      '  \         rr  t&iKi"  HiJriKi' 

B{  =  \{h  Cm  -  ̂ •.1)r<-3  -  A7  {Kflittn  -  A7  /«,-,->.»; 

C\  =  I  1 6,-  Oi,-  -  £)  r«*  -  Z/2  (K/'/^ri  -  K{  />K«r(  ; 
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n  -  i  ̂- >■  ~  Mm      Ki  (Lrn  -  ?/*■•£■  +  M.-K".)  ,  K",-  (Z.-V,-  -  2/1,-^Z.-  +  /x.-^A,) | 

,,  _     i&.Qu,-  -  ju^)        Z,  (Z,--/y  -  2,<,Z,  +  ftjKi)       LijLjh-i  -  2fi!.ir.i  +  ju^A,)! 

Z\  =  |  ftfo  -  M..0  -T3  -  A',Z,  (A".-7/*r'V  -  Kt'fftfrdh 

"'.  for  the  sake  of  clearness,  even  at  the  expense  of  brevity,  as  little 
change  of  notation  as  possible  has  been  admitted  up  to  this  point,  it  is  now 

necessary  to  make  a  transformation  which  will  allow  two  sections  of  the 

characteristic  function  to  be  fitted  together.    Let 

K  II  q    K  '</,.!  =  //!>),■-,,  L,",'/:'  =  Him,  /-..".'-i  =  ffi'vi'-x 

with  the  same  forms  obtained  by  substituting  i  s,  Z'i  Eor  //,  i|).   The  succeeding 
refraction  cat  ited  in  exactly  the  same  way.  by  changing  the  subscript 

i  ini"  i     1.     The  terms  of  the  second  order  in  JVitl  are  removed  and  Win"  is 
obtained  by  substitution.     But  consistently  with  the  above  transformation 

A    .,■        //,M7,.     /-,,,.'/,'  ■=  Hi'^m', 
ami  this  requires  that 

//.:  IL     A'..,  A.       //  .   Hi     I.  -.,  Lr. 

u    :<Z,-A',    K    /.        u        <  I.         l\..l)/Ki\1Li'  n, 

since  the  second  pair  ••!"  plan  become  the  first  pair  for  i  +  1.     Also  if 
////•     v  Li-Kt), 

whi  rly  consistent  with  what  ;  ecome 

u  -,w 
7.'-i '  * 

y,        y.  "  y  y  I    "  [    ' -  -  - 
(10) 

- 1  ' 

Let 

p,'  =  „,*  v  r.  -  -  aw//        „  ,  =  ,/r.,2  +  s.-!2  =  /w//,2. 

-,  =  Vi-i'"'  +  &-i&'  =  'I)/ /I,  J/, and  al 

//.  =  A,,-,  Z,  -  A',),         //,'  -  ''/'•,  A,  -  K  . Thus 

A.A.'  =  //  //  /-.  -  A'.)2  =  Z,  -  A,)"1 

I       A  i      _  ̂       /- 

h,         A  |  /•,.,    /.  .,      A ,.,)        /",       Z ,., 

/(,'.,  _  Z,'M  /-       A  i      _  /..J       AV 

hi         Li'  I  A  ry       A'^j 
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define  the  successive  formation  of  //,-,  h/  :   and 

-  47JV  -  AAWi2  '  %V  +  4WW 

+  2Dih*hi'iPi.lPi'  -  4#,A,V,,>Mr/  -  tFikiWpi'Ti 

where  the  coefficients  A„  .  .  .,  F(  have  the  meanings  found  in  *J  4. 

6.  It  follows  at  once  from  (10)  that 

.  .  .  =  if,-!  =  «,=...,         .  .  .  =  £,-_!  =  K;  =  .  .  . 

...=  )),_!  =  >;,=...,         .  .  .  =  c,,-  _!  =  <;,• 

when   the  third  order    is    neglected.      Therefore    to    the    third    order,    by 

addition, 

,      dWiv  dW™ 
>)j  -  »Jo  =  -5 —  .  '(/  "  la  =        n    /  > 

yi     yf_dWiv  dW" 
Cj  -  5.  -    %  ,         lj  -  U  -  -  -gj  , 

where  /  is  the  number  of  the  final  refracting  surface, 

-  4^*  =  -42  W? 
4=1 

=     ,4,>„2  +  5/>/2  +  46V,/  i  20/irf./  -  4%rUI-  -  4%'r,,,- 
'    t     Y  ¥  '  2     .     y  ''  '  '2    .     ?*  '9 

r»/  =  'w  +  4o£/ :        p0  =  ijo   t-  S0 >        py  -  i •   +  s/ ", 

and  in  terms  of  the  quantities  already  found  (§  4) 

A  =  ̂ A;h;\     B  =  ZBihi'1,     G  =  SCJW, 

D  =  ZDih  ?h  i'\     F  =  22V  V>  i,    F  =  SFJi  Ji  ,'3. 

Let     di  =  «,n  -  c<i      be  the  distance  (from  left  to  right)   between    the 
surfaces  i  and  i  +  1.     Then 

di  =  («;n   ~   C;)   -    (a;   -   Ci)    =    (C(;n   -   C;')   -   ((( ;  -   ('/), 

and,  to  repeat  the  notation, 

A;    =    w\      +   -        =    p;   i 

K[    =    A>,-   -   p;_v         K;"   =    A'/',    -   /(,-, 

Li   =  Z,)-,  -  p;_v      L"  =  Lffi  -  /<,-, 
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Aj      /•,    z,\, '     h{      /•,    /r,'n' 

W  =  {Li  -  /r,)-1, 
Hin!Hi  =  Ki+JK",    Jf;'n  H[  =  Li'n/Li", 

H{E;  =  rfiLi-Ki), 

For  the  beginning  it  is  possible  to  write 

.;/,-  =  „/.   //,'  =  /;;.   //,=  ̂ (z,-  a\vA'. 
/,,  =  ,,'/;/•   &t'  =  A,/r1(z1-/r1). 

I  lose  Formulae  completely  determine  the  Gaussian  approximation 

l|0    =    .  .  .    =    1);     =    .  .  .    =    ){/, 
'  -  / 

i;       =...    =    »(,     =    .  .  .    =    >ij , 

which  can  be  used  t"  find  the  terms  of  the  third  order. 

Tlie    two    Bysterus    of    conjugate    planes   are   -juite    arbitrary.      With 

schild  the  fin  lentified  with  the  object  plane,  the  second  C0' 
with  the  entrance  pupil.     The  lasl  plane  Cj  of  the  first  set  is  then  the  image 

plain-  in  the  '  last  Cj  of  the  second  set  coincides  with 

the  exit  pupil.     Thus  the  limits  of  i;,'  or  iy  define  the  limits  of  the  effective 
1  which  forms  the  im 

Id  remarks  "ii  the  analogy  of  the  method  with  the  theory  of 
planet  iry  perturbations.     But  a  more  Bpecial  analogy  in  the  variation  of 

constants  will  be  Been  in  the 'method  of  Delaunay's  Lunar  Theory.     The 

essential  point  consists  in  the  treatment  "!'  the  Becond-order  terms  in  the 
iracteristic  function,  whereby  the  principal  part    is  removed  and  only 
Inal  terms  of  .1  bighei  (sixth)  order  are  left.     Thus  the  analogy  is  very 

7.  The  formulae  of  is  -1  are  easily  adapted  to  a  refl  system.     It  is 
only  necessary  t"  v. 

1      /.  1.     A  '      K  r       1      K"  =  AV,  ¥  1 

/         /.  ■,  -  1,     Z,"  =  Z.r,-  i  1. 

J/.,-  -  Jd?  +  (2A7  +  L?  -  IKjLj)  L?r> 

n{KM  -  i) 
B{  A 

/.     . 

A  =  bjrf  +  A",    ■/..  -  K 
E       K>\>  +  Z,   2Z.  -  A',  I 
A.        ;      .     •    K.I.Jn. 
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Here  the  sign  has  been  changed  throughout,  the  result  of  reversing  the 

sign  of  ?•,;.  This  has  been  done  because  the  reflecting  surfaces  are  usually 
concave  to  the  incident  ray.     With   this  change  of  sign 

T,        »         l     1        l 

or,  if  A;  is  the  vertex  of  the  mirror  and  C;.v  C;  the  points  where  the 

conjugate  planes  meet  the  axis, 

Kt  =  1/C^Ai  -  1/n  =  1/n  -  1/C'iAi. 

After  the  reflexion  it  is  perhaps  most  convenient  to  reverse  the  axis  of  x  at 

the  vertex  ?•,-•  Let  d;.  be  the  (positive)  distance  between  the  mirrors  i  and 

i  +  1.  Then,  c,-,  c{  having  double  meanings  for  the  two  directions  of  the 
axis, 

d;    =    C;A;n  +   C;Ai    =    («,-+1  -  C()    +   (rt,;  -  C{) 

=  G/A!n  +  Of  A;  =  (ain  -  c{)  +  {at  -  c{). 

The  necessary  changes  in  the  remaining  formulae  give 

—  —     '--        -  X 
«i  -  cj'-!    n     n    «,:  -  a" 

-  k;  =  Zpt  f  1,    -  K['  =  Kin  - 1, 

-  L{  =  Lan  +  1,     -  L"  =  Ltv,  -  1, 

hln  _  rin       Lffj  -  1        h{n  _  r,-n      K#\  -  1 

;     -Ei+i'ni  +  1'      hi  1';   '  A'-+1r,-+1  +  1' 

h  =      ri    -     h'  =  ̂ri±i      ajl'  = 1  7"  „.      i    1'  1  ».    /  T  W\'  '    ' 
z^  +  r     J     r,  (Zj  -  zi)'     '  '     zf  -  /r/ 

-"itl    _    -"-I'+i'V+i  +  1        -"/  +i    _    A'n?7+i  +   1 

#<    =      Kn-t-1    '     Hi  Ltn  -  1 

No  further  alteration  is  required.  Schwarzschild  has  given  a  treatment  of 

the  mirror  system  which  is  independent  of  the  previous  theory  for  a  refracting 

system. 

BJ.A,  l'ROC,   VOL.  XXXIV,   SECT.  A.  [18] 
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8.  The  theory  of  the  errors  of  the  third  order  is  contained  in  the 

equations 

a  w*  _  ?  wic 
Wo-         ?i(/ .     &-?.=         a^r. 

-  4 IF"  =  -W  +  B,,/*  +  ICtJ  +  2DPoP/  -  4^ptrti  -  ±FPj\, 

and  their  effects  in  the  image  plane  follow  immediately.  But  it  is  convenient 

to  consider  the  incidence  of  the  ray  on  a  parallel  plane  at  a  small  distance  e 

before  the  image  plane.     The  displacement  of  the  point  of  incidence  is  given 
by 

-\  l;'  ~  k/'JwXLj-it, 

*"  ■  „ ,-,*(£,- A'y) //,        -^(Lf-Kf)- 

The  second  term  depends  only  on  the  object-point.  It  represents  a  linear 
distortion,  or,  in  other  words,  a  Bimple  change  of  scale  value.  Therefore  it 

needs  no  farther  consideration.  Let  the  ray  now  meet  a  sphere  of  radius  (>, 

such  that  the  image  plane  is  the  tangent  plane  at  the  point  where  it  meets 

the  axis.     Then  2/w     yf  when  -.,  -  0,and  the  first  term  becomes 

■:,,-. \L       K,)H,p      "  2w?(Zj-Kj)p 
"iP- 

The  assumption  that    :.,  -  0,  and  therefore    :.   =0    to  the  first  order,  does  not 
cl  the  generality.    Similarly 

AZi  =  -  T)„%'/2,tjp. 

Now  the  errors  which  have  the  same  form  are  those  multiplied  by 

C  and   /'.     When  Z,,  -  0  they  are 

m    n      (20  h  />   >,'.,/ 
:,  D  „  ;  . 

If  p  =  pl  where 

1/p,  =  2W(2C+  D) 

the  image  clearly  becomes  a  straight  line  transversal  to  the  axis,  for 

i/       '/       A  >i,  =  0. 
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This  gives  the  locus  of  the  primary  focus.     If     p  =  p2     where 

lip,  =  2,,,-D 
the  image  becomes  a  straight  line  radial  to  the  axis,  for 

&  -  ?,  +  A&  =  0. 

This  gives  the  locus  of  the  secondary  focus. 

Finally,  if 

2W(2C  .  ̂ -p"1  +  2ND-  p-i.O 

p-i  =  2w(0+  2?)  =  Kft_1+  P21) 
it  follows  that 

>)/  -  >)„  +  Aij/  =  CWV>  &  -  £„  +   ̂ £;  =  -   0>h%'- 

This  gives  the  spherical  locus   of  the  circles  of  least  confusion.     If  C  =  0 

astigmatism  disappears,  but  curvature  of  the  field  remains. 

The  quantities  C  and  B  are  the  pair  most  easily  expressed.     For,  when 
hi  is  omitted, 

W         I  Si       K('\ 

and 

2  (if   -    KifTi  \  jUj.j2  /(;2 

v       Lf  {ftj  ~  M-i)        sir,,  i  \  i 

£  =  SAW2 

? ^   /A2n  ~  2^-,^  +  ̂ A',.       Lln-^nLi+jMlQ 
2(Zl-JTi)«rA  u^ h'i-i  w" 

=  si>„a„t  2^7-   ''yfr    »  z«2'''(m«  +  fH-ii  -  W-i  (2£j  -  Ki)\ *f*i  fi-i  ̂ i  ~~  lyt)  '  i 

^/.lifJ-i-lTi 

Hence  the  meaning  of  the  Petzval  condition  is  expressed  by 

In  the  absence  of  astigmatism  (7=0,  p%  =  p„  =  p,  and  this  condition 

secures  flatness  of  field.  But  the  independent  condition  for  flatness  of  t  In- 
best  possible  field  is 

0  =  G'+I>=2    s     ft^W  |JT^,(w+^-iWi*1(2tf  +  2JKifc-fffli. 

[18*j 
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9.  The  theory  has  been  built  up  by  considering  the  successive  refractions 

and  their  combined  effect.  For  some  purposes  the  intermediate  steps  are 

unnecessary,  and  a  general  qualitative  theory  of  the  symmetrical  instrument 

can  be  based  on  the  consideration  of  the  first  and  final  ray  alone.  The 

equation  (1).  now  written  in  the  form 

is  general.     The  equations,  corresponding  to  (7) 

Kj'Lj"  (y/ -  yj) 

„  y  [L,  -  Kj)  ' 
Kj'LJ' (sj  -  zj) 

prf  (Lj  -  Kj)  ' 

m  i  = 

)ii  = 

in,.  = 

n,.  = 

AW 

,,,,/yA-  

A',' K(L(  (s0'  -  z0) 

^(Lt  -  KJ 

represent   a  general  transformation.     Here  (y0't  z0'),  (i/f,  zj)  are  not  strictly 
the  intersections  of  the  ray  with  the  planes  of  the  entrance  and  exit  pupils, 

but  coincide  with  them  t"  the  iir>t  (Gaussian   ler.     The  result  for  the 

,  y  is,  in  the  notation  of  $  6, 

K   /.,",, 

K'L/% 

,    ,         ,  Lj  11,  A  -^i     2\ 
=   -'/")         >i  "i  ■    J    'K  ■  /J-  "■'       g    n  ■  '/o   I 

=   -  •,.'  >>  (<,         q  ct)0 

I  II  l-,'ll,  ,     ■         ,j 

'  '    "      K  II         ''       K  II  '     ''*    '  "  ''"  T 
Therefore,  if 

the  variation  ol  S  depends  on     (»j„  Zt),(nf,  %f)    only,  and 

>o 

"> 
y       y 

V»  =  -  ~7pt        tj  -  So  = 

3 
y  l         y  i 

;,s' 

- 

(ii) 

to N       .*  can  contain  uo  terms  of  the  second  ordei  se     iy  =  ij„,  .  . 

th<-  first  order.     And,  owing  t<j  the  Bymmetry  of  the  instrument,  S  can  be 
developed  in  terms  of  the  three  axial  invariants  p0,  pj,  and  rv:    The  meaning 

ertain  classes  oi  terms  in  S  is  now  i  en. 
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10.  Thus  the  terms  of  the  form  SA'pt,q  are  independent  of  (iy,  £/).  They 
disappear  on  differentiation,  and  have  no  effect  on  the  image  points.  Similarly, 

terms  of  the  form  SS'p/4  are  independent  of  the  position  of  the  object 
point.  They  constitute  the  whole  of  the  spherical  aberration.  Terms  of  the 

form  2£"/Oo%/  are  linear  in  (>y ,  ZJ).  On  differentiation  they  give  rise  to  a 
pure  distortion  which  affects  the  position,  but  does  not  disturb  the  quality  of 

the  point  image. 

The  remaining  terms,  which  are  represented  among  the  third-order  errors, 

and  which  have  not  been  specially  considered,  are  of  the  form  ̂ F'pj''r(U: 
When     Z0  =  0     they  give 

Zj  =  -  ,h-2F'pj">  .  Zqruy/pf. 

These  terms  represent  coma.  The  corresponding  image  formed  by  any 
zone  of  the  instrument  is  the  twice-traced  circle 

[V  -%{t-  ZFp/«  (1  +  q)}f  +  Zf  =  (IqFp1 '«)V- 

In  the  third  order     q  =  1,     and  this  circle  is 

inj-%(l-2FP;))z  +  Zf  =  FWpJ2> 

and  the  whole  system  touches  two  straight  lines  meeting  at  60°  in  the 
first-order  image.  This  is  the  characteristic  error  of  the  single  parabolic 
mirror  for  an  object  at  infinity,  and  might  be  called  the  parabolic,  as 

distinguished  from  the  spherical,  aberration. 

If  there  is  no  spherical  aberration,  S  contains  no  terms  independent  of 

(t)0,  £0),  and  therefore 

dS_       dS 

when  )/n  =  ̂   =  0,  ty  =  Zj  =  0.  These  points  on  the  axis  are  stigmatic  points. 
If  there  is  no  coma,  S  contains  no  terms  linear  in  (t)0,  £0).     Then 

d2s        d*s      '  d2s        d2s 

dv/dtio       dii/dZo       dZ/dtio       3&'3?i 

and  therefore  the  point  (>;0  +  8%,  Z0  +  S£0)  to  the  first  order  in  8i|0,  S£0 

is  represented  stigmatically  if  i;0  =  £0  =  0  is  so  represented.  In  this  case 

the  points  j;0  =  Z0  =  0,  iy  =  Zj  =  0  are  aplanatic.  The  second  condition 
alone  can  be  written 

9V    1  =  g£o'  =  9V  =  ̂  -1  =  0  (12) dr\j  dry'       dZ/       dZj' . 
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for  all  values  of     0)0',    £0').     But  when 

•fn  =  £0  =  »J  =  Zj  =  °.     .'/o  =  zo  =  IU  =  */  =  °> 
and 

m a 

.'/o 

Hence  if 

it  follows  that 

k;l;      HjHj   ■ 

^0 

=  3£ 

'Jo' 

?9 

IV 

Kj"
 

■  k; 

A'," 

H", "'o      "o      M» 

KJ'
 

AV 

(13) 

I.'  =  'l/'.  ?«'  =  £,-', 
and  the  conditions  (12)  are  clearly  .satislied.     Now 

&i      'i  ,  =  Zo 

A','       //,         ,Jj  '   .,„        //y        2,- 

t>>  the  first  order,  and  this  ratio  is  the  reciprocal  of  the  magnification.  Hence 
( L3)  represent-  the  Bine  condition,  and  when  it  is  satislied  the  instrument  is 
free  from  coina  or  the  effect  (of  any  order)  which  depends  on  the  first  power 
of  the  coordinates  of  the  object  in  the  plane  perpendicular  to  the  axis. 

11.  The  equations  11  are  general  and  reduce  the  problem  of  calculating 
the  errors  for  any  order  to  the  development  of  the  function  S.  For  a  single 

refraction  omitting  the  similar  terms  in 

...  A7A  (    /.        •,  A,.'/,,-  -'/,    Iff,,      ,  J,f         .    ) 

"        .  ,  ,/.       A-,i    A"  KT      A"  '■   -Liy^\ 

I,-        I'      \         I-  '■    i  i    '      i    \ 
~    "  ■.//•     1        /(--  "  1i-i'  •  yv-(    '    ''    l  I'M  -'l>-i>- 

But 

//  ,      L , , ,        //       /. 

//,.,     A",,,      //,'     A 
Therefore  in  the  sum,  since     W=lW 

$  +  2  Kin  -  'ioX'//  -  'M-ii  +  (&*  -  ?.)(?.•'  -  £'.-,.}• 
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Hence 

If  the  terms  found  in  $  3  are  restored  to  Wi\  omitting  the  corresponding 
terms  in  ;., 

Si  =  Wt  -  W?  +  \{L['yl  -  L(y;_x)  +  {Kl'Vi  -  K(y^ L(U '\KIK(' 

-  2(Z;V  -  Li !,{.,)  (JQ'yi  -  KrVi-,)  1{'W\  KIKl'r&fa  -  wJW 

=  Wi  -  W«  +  KIKl'n  [fa'  -  n[^f  +  [tU  -  Zt-tfWfa  -  „,.,)  H? 
+  Li'IfnKni  -  n^f  +  (Zt  -  Zi.^/2  fa  -  m^HP 

-  KlLl'n  { fa  -  nj  fa'  -  m'.x)  +  (Zi  -  Zi-d  {Zi  -  Zt'-J  I  / 

[fH  -  fx;.\)HiEi' Thus     S!i  =  0,    Siv  =  Wiv,    and  for  the  sixth  order,  giving  the  errors  of  the 
fifth  order, 

st*  =  y 
?W/V       7)  /'-i  \      7)W-iv      7)  /'-i 

wjh  ,  dJp-  .  JL  2  wA  +  d-p-  .  A  (y  Wi Wo       o'lJ  \*=i  J        01,0       olj  \k=i 

irT  »,.  \°wiv  W"     dWfidWfi  \j 
' Ki  Li ' ' '  1  dW  ~W    ~W  W I  / ('" "  "m)  HiHi . 

since  it  is  possible  here  to  use  the  first  approximation 

'Jo    =•••  =  '»»    =•••  =  »#)       £o    =  .  . .  =  Zi    =  •  •  ■  =  Zj '., 

77,,    =...   =  »),-    =  .  .  .  =  jy ,        4„    =  .  .  .  =   d    =  .  .  .  =  L,j. 

In  calculating   WiH  the  expressions  (2)  will  no  longer  suffice  to  represent 
the  law  of  refraction.     To  the  third  order  the  expression 

->(("F+^)+i(^  +  ̂)-^  +  ̂  +  ,')  +  w(7,  +  ',J,|' is  a  minimum.     Therefore 

.  Y(  \      Y(Y°  +  Z*){1         \f 
0  =  mm;  -  tH.1mi.1  +  —  f  &  -  !x;A  +      -^   ^1  +  btj  f  ,„  -  ,<,-., 

with  a  similar  equation  obtained  by  interchanging  (y,m)and  {Z,  n).     The 
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first  approximation  can  be  used  in  the  terms  of  the  third  order.     Hence 

Y 

Z 
1 

Pi  -  /'i-l         \  /' wliere 

-  •  Hi       f*i-i) 

-  \tu  {,,tf  +  n,-2)  -  fii.1  (»iin2  +  Ji.-.j2)} 

=  }/i,.i,.,  (/i,-  -  /uj.,   '  [(mi  -  m^)*  +  («i  -  />,-.,)2} 

+  it,  (a*.  -  /u,-_,  '  !(/(,»/,  -  /<,.,.''.■  i)2  +  Ov'i  -  /*.-i".-i)2}- 

The  last  line  vanishes  with  /»,-  For  spherical  surfaces.  The  errors  in  the  point 
of   incidence     Y.Zi  are  now  of  the  fifth   order,  and  will  only  affect  the 

ulation  of   W{  and  the  optical  errors  of  the  ninth  order. 
These  indications  will  suffice  to  Bhow  that  the  calculation  of  the  nine 

errors  "i  the  fifth  order  for  a  symmetrical  0]  i  i--.il  m  -inn.  though  complicated, 
would  presenl  no  serious  difficulty.    Thai  the  calculation  has  not  apparently 

n  made  doubt!  tits  from  the  practical  difficulty  of  reconciling  the 
removal  of  the  errors  of  the  third  order  with  the  conditions  of  achromatism 

— a  difficulty  which  hitherto  has  nol  been  completely  overcome. 

1l'.  It  may  be  convenient  to  add  a  brief  summarj  of  the  contents  of  this 

paper : — 
$  1.  The  modified  characteristic  function. 

§2.   I  'ti  .it  one  Burface.     Form  of  the  second  order  terms    'I  ,". 
§3.  Introduction  of  new  variables.    Transformation  of    // ,". 
§  4.  Elimination  i  l-order  terms,     Calculation  of  .'/     . 
|  5.  <  lhanges  in  the  coordinate 

6.  E         lion  to  any  nu  refractions. 

j  7.  Formulae  adapted  t"  ■<■  mirror  system. 
Astigmatism  and  curvature  of  the  field.     The  Petzval  condition, 

ry  in  most  general  terms. 

§  Hi.  Sphei  ration  and  coma.     The  sine  condition. 
?  11.  Further  development.      Preparation  of  formuhc  For  calculating 

rs  of  the  fifth  order. 
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A  SHORT  account  is  given  in  the  following  paper  of  collections  of  sponges 

obtained  a  good  many  years  ago  by  the  Eoyal  Irish  Academy  and  by  the 

Royal  Dublin  Society  off  the  west  and  south-west  coasts  of  Ireland.  These 
sponges  were  deposited  in  the  National  Museum,  Dublin,  where  they  have 

since  remained  unnamed,  with  the  exception  of  two  or  three,  which  were 

referred  to  in  the  report  on  the  marine  sponges  of  the  Clare  Island  Survey 

(12),  as  they  were  the  sole  representatives  of  their  species  known  within  the 

area  of  that  survey. 

Excepting  the  first  cruise  of  the  "  Porcupine  "  in  the  year  1S69,  the 
earliest  attempts  at  deep-sea  dredging  off  the  west  and  south-west  coasts  of 
Ireland  were  carried  out  by  the  Eoyal  Irish  Academy,  which  equipped  three 

dredging  expeditions  in  the  years  1885,  1886,  and  18S8.  Accounts  of  the 

invertebrates  then  obtained,  with  the  exception  of  the  sponges,  were  published 

in  the  Proceedings  of  the  Academy  (4  and  5). 

Later  on,  in  the  years  1890  and  1891,  the  Eoyal  Dublin  Society  organized 

a  survey  of  the  fishing  grounds  off  the  west  coast  of  Ireland.  In  the  course 

of  this  survey  large  collections  of  invertebrates  were  made.  A  preliminary 

list  of  the  species  was  published  in  the  report  on  the  Survey  (8),  in  which 

mention  was  made  of  about  half  a  dozen  of  the  commonest  sponges. 
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Several  of  the  groups  have  since  been  worked  out  in  considerable  detail, 

but  again  the  sponges  were  left  untouched. 

The  number  of  sponges  in  these  united  collections  is  not  great.  Tn  fact, 

.is  always  happened  in  the  earlier  dredging  expeditions,  the  only  sponges  that 

were  collected  as  such  were  the  larger  and  more  conspicuous  kinds.  Shells, 

corals,  stones,  and  other  material  dredged  up  were  not  examined  and  retained, 

as  they  would  lie  to-day,  for  small,  encrusting  sponges,  which  are  now  known 
to  exist  in  extraordinary  numbers  and  in  great  variety  of  species.  However, 

a  search  through  other  groups  in  the  Royal  Irish  Academy  and  Royal  Dublin 

Society  collections  in  the  National  Museum,  such  as  the  mollusca,  the 

hydroids,  and  particularly  the  corals,  resulted  in  the  discovery  of  a  number  of 

small,  for  the  most  part  encrusting,  sponges  of  considerable  interest. 

The  number  of  species  in  all  is  only  thirty-eight.  Of  these  two,  My cole 

{Paresperdla)  atlantiea  and  Fore  pin  fragilis,  are  described  as  new.  The 
former  is  interesting  on  account  of  the  fact  that  it  is  the  first  representative 

of  the  sub-genus  Paresperella  found  in  the  Atlantic  Ocean. 
The  following  live  species  are  noted  for  the  first  time  within  the  Irish 

area : — 

Laxosuberites  e< lyoninus  Topsent. 
Desmacidon  fruticosum  {Montagu). 

Hymenancora  conjungens  bwndbeck. 
Microeinna  laevis  Hmnrhiinl:. 

Tiagosia  pnlypoides  (ScJimidt). 

Twooftl  /  and  Hymenancora  cory'ungens, 
have  not  lx>en  taken  previously  oil  any  part  of  the  British  Isles ;  each,  in 
fact,  lias  only  been  recorded  once  up  to  the  present,  the  first-mentioned  in 
the  Mediterranean,  the  second  off  the  Bouth  coast  of  Iceland. 

CALCAREA. 

The  five  calcareous  sponges  represented  in  the  collection  are  among  the 

commonest  species  found  round  our  coast,  and  call  for  no  special  remark. 

They  are  as  follows  : — 

Clathrina  coriacea  (Montagu). 

II. U.S.  Survey.     Blacksod  Bay. 

Leucosolenia  complicata  <  Montagu). 

Ii.D.S.  Survey.     Station  238,  Lough  Swilly,  8-12  fathoms, 
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Sycon  ciliatum  (Fabricius). 

R.I.A.  Exp.,  1886.     Log  41,  Crookhaven,  3|  fathoms. 

H.D.S.  Survey.  Blacksod  Bay ;  Kilkieran  Bay ;  Clare  Island ; 

Station  23,  rock  pools,  west  shore  of  Killeany  Bay;  Station  158,  Greatman's 
Bay,  Co.  Galway ;  Station  238,  Lough  Swilly,  8-12  fathoms. 

Grautia  compressa  (Fabricius). 

R.D.S.  Survey.      Kilkieran  Bay ;     Clare  Island ;    Smerwick    Harbour ; 

Station    167,    Blacksod    Bay,    3-4  fathoms ;    Station    238,   Lough    Swilly, 
8-12  fathoms. 

Leucandra  nivea  (Grant). 

K.D.S.  Survey.     Blacksod  Bay,  5  fathoms. 

NON-CALCAREA. 
Order  MYXOSPONGIDA. 

Halisarca  Dujardini  Johnston. 

RD.S.  Survey.     Station  240,  Lough  Swilly,  6-8*  fathoms. 
This  common  species  is  represented  by  oue  specimen  growing  on  the  leg 

of  a  crab  (Hyas  araneus),  which  is  thickly  covered  with  Polyzoa  and  Hydroids. 

Order  TETEAXONIDA. 

Family  Theneidae. 

Thenea  muricata  Bowerbank. 

R.I.A.  Exp.,  1888.     Log  69,  51°1'N.,  11°50'W.,  750  fathoms. 
The  only  specimen  in  the  collection  is  45  mm.  by  38  mm.  in  diameter. 

It  has  one  large  osculum  placed  almost  centrally  on  the  upper  surface  of  the 

sponge. 

A  large  number  of  specimens  of  this  species  have  been  obtained  within 

recent  years  by  the  Irish  Fisheries  Branch  off  the  south-west  coast  of 
Ireland  at  depths  varying  between  625  and  982  fathoms  (13). 

Family  Pachastrellidae. 

Poecillastra  compressa  (Bowerbank). 

R.I.A.  Exp.,  1886.    Log  53  (or  ?  log  20).    Oil'  the  Skelligs,  70-80  fathoms. 
This  species  is  represented  by  one  small  fragment.  Like  Thenea  mwricaia, 

numerous  specimens  of  this  species  have  been  dredged  within  recent  years 

ort'  the  south-west  coast  of  Ireland  at  depths  of  46S-72S  fathoms  ;13).  These 
depths  are  considerably  greater  than  that  at  which  the  present  specimen  was 
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obtained ;  but  the  species  is  known  to  occur  in  shallower  water,  for  example 

off  the  north-west  coast  of  France  at  about  28  fathoms,  and  off  Eockall  at 
60  fathoms. 

Family  Geodiidae. 

Pachymatisnia  johnstonia  (Bowerbank). 

E.D.S.  Survey.     Station  86,  off  [nishmaan,  20-7  fathoms. 

This  species  is  doubtfully  recorded  by  Air.  Holt  (8).  There  is  no  specimen 
from  this  station  in  the  Museum,  so  that  the  identification  cannot  be  verified. 

The  species  is,however,  well  known  round  tin.-  Irish  coast  between  tide-marks 

at  extreme  low  water,  as  well  as  in  rather  shallow  water-dredgings. 

Family  CuONIDAJS. 

Cliona  celata  Grant. 

R.D.S.  Survey.  Station  32,  Birturbuy  Baj  ;  Station  196,  Davalaun 

Sound,  16— 13  fathoms  .  Harlequin,"  neighbourhood  of  Cork  Harbour. 
All  the  specimens  in  the  collection  are  the  massive  form  of  this  common 

boring  spong  I  pecimens  from  station  100  arc  recorded  by  Mr.  Holt  (8) 

as  "great  m  Rhaphyras  Oriffithsu),"  a  broken  piece  of  which 
measured  20  inches  by  17  inches  by  8  inches. 

Cliona  vastifica  Hancock. 

K.I. A.  Kxp.,  1886.     Log    19    5]    20  X.    11    26'W.,  42  miles  from  Great 
Skellig,  160  fathoms. 

RJD.S.  Survey.     -    tion  124,  50  miles  W.  ol  Bolus  Head,  220  fathoms. 

1  peoimens   arc  boriug  in  coral.     The  Bponge  from  the  first- 

mentioned  station  is  boring  extensively  in  a  specimen  of  Oaryophyttia  claims, 

that  from  the  second  locality  is  in  Lophohelia  prolifera.     Only  a  very  small 

of  the  sponge  was  found  in  the  Lophohelia. 

Alectona  Millari  Carter. 

l.'.D.s.  Survey.     Si  ition  124,  50  mi  i  -  W.  of  Bolus  Head,  220  fathoms. 
I  was  found  boring  in  coral  (Lophohelia  prolifera).     Both  this 

ently  I   a  recorded  for  the  Irish  area (13), 

having  been  obtained  in  the  course  of  the  dredgings  carried  on  by  the  Irish 
ich. 

;ly   SUBERITLDAE. 

Laxosuberites  incmstans  Stephens. 

R.I.A.  Exp,  1886.     I    _    19    51    20' N..  M    26' W.,  42  miles  irom  Great 
Skellig,  160  fail   8. 
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The  single  small  specimen  in  the  collection  is  growing  on  a  coral  (Caryo- 
phyllia  clavus).  This  species  was  recently  described  (13)  from  specimens 

dredged  by  the  Irish  Fisheries  Branch  off  the  west  and  south-west  coasts  of 
Ireland,  all  of  which,  with  two  exceptions,  are  also  growing  on  Caryopkyllia 
clavus. 

Laxosuberites  ectyoninus  Topsent. 

E.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

The  two  specimens  form  small  thin  encrustations  on  coral  {Lophdhelia 

prolifera).  The  spicules  agree  exactly  in  shape  and  size  with  those  of  the 

type,  of  which  a  detailed  description  and  figures  are  given  by  Professor 

Topsent  (16).  The  species  has  been  obtained  only  once  previously,  namely 

off  Banyuls,  at  a  depth  of  500-600  metres. 

Suberites  carnosus  (Johnston). 

B.I. A.  Kxp.,  1888.     Log  70,  Berehaven,  5  fathoms,  one  specimen. 

B.D.S.  Survey.  Blacksod  Bay,  two  specimens :  Station  33,  Clifden 

Harbour,  6  fathoms,  two  specimens ;  Station  133,  Dingle  Bay,  40  fathoms, 

two  specimens. 

This  species  is  widely  distributed  round  the  Irish  coast,  but  is  not  very 
common. 

Ficulina  ficus  (Linn.). 

E.I.A.  Exp.,  1885.  Log  3,  40  miles  off  south-west  Ireland,  51°lo'X., 

10°  31'  W.,  80  fathoms,  one  specimen. 
R..I.A.  Exp.,  1888.  Log  70,  Berehaven,  5  fathoms,  one  specimen  ;  log  73, 

probably  off  south  of  Ireland,  50  fathoms,  one  specimen. 

E.D.S.  Survey.  Blacksod  Bay,  eight  specimens ;  station  33,  Clifden 

Harbour,  6  fathoms,  one  specimen  and  fragments ;  station  73,  Killary  Bay, 

15-9  fathoms,  three  specimens  ;  Kenmare  River,  three  specimens ;  station  114, 
off  the  Skelligs,  SO  fathoms,  one  specimen. 

The  usual  forms  assumed  by  this  polymorphic  sponge  are  represented  in 

the  collection,  namely,  encrusting,  massive,  and  "  suberea  "  forms.  The  last- 
named,  which  covers  shells  inhabited  by  hermit  crabs,  is  very  common  off  the 

coast.  Mr.  Holt  (8)  records  the  species,  under  the  name  Suberites  domunculus, 

for  station  38,  Blacksod  Bay. 

Family  U aplosclewha  k. 

Sub-family  GELLIINAE. 

Gellius  flagellifer  Ridley  and  Dendy. 

E.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  Eathoina 

One   small   specimen    belonging    to    this   species    is   growing    on    coral 
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(Lophohdia  prolifera).     Gellius  //  has    already   been    recorded   for 
the  Irish  area  (14).  It  was  obtained  by  the  Irish  Fisheries  Branch,  and 

was  growing  on  Lophohelia. 

Gellius  ravus  Stephens. 

K.D.S.  Survey.     Blaeksod  Bay. 

The  specimen,  which  is  growing  on  an  oyster  shell,  has  been  already 

referred  t«i  in  the  the  d  ascription  of  the  species  given  in  the  report 

•  in  the  Bponges  of  the  Clare  Island  Survey  (12).  It  differs  from  the  type 

in  having  shorter  and  more  slender  oxea.     Tl  -  is  evidently  widely 

distributed  round  our  shores,  as  it  bas  been  found  at  several  places  oil  the 

west,  north-west,  and  east  coa- 

Oceanapia  robusta  (Bowerbauk). 

I.'.D.S.  8urvey.     Station  80,  off81yne  11  55  fathoms. 
The   in.  gment  of  a  fistula  of  this  well-characterized   species   is 

in  the  collection.      1  rded  previously  for  the  Irish 
14). 

-      -family    RKNIBBIMAE. 

Reniera  simulans  (Johnston  i. 

RJD.S.  Survey.     Neighbourho  l       .  II  rbour;  west  coast  of  Ireland. 

specimens  of  this  common  Reniera  are  in  the  collection. 

Reniera 

R.D  -   -  -  .!■■-  W.  of  Bolns  Head,  220  fathom?. 

A  i  .11  specimens  of  a  lieu  ring  on  a  piece  of  coral 

/.  I  ral  in  outline,  with  a  single  osculum  at  the 

summit.     T:  tnd  fragile  in  I  md  measure  only  .".  or  1  mm. 
in  height.    Their  skeleton  consists  of  a  unispicular  network  of  oxea  cemented 

at  the  end?  by  a  lit  e  0*18  -  0'22  mm. 
009  mm. 

The  sponge  seems  very  similar  in  appearance  and  structure  t"  A'- 
17  .  but  the  oxea  are  much  smaller  than  those  of  Professor 

•;nt's  species. 

Halichondria  panicea  ( I 'alia-  . 

1;  I. A.  Exp.,  188  Crool 

1:1  )JS.  -  I  a  of  Ireland. 

This,  the  commonest  sponge  round  our  coasts,  is  represented  in  the 

collection  by  a  few  fragnv 
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Family  Desmacidonidae. 

Sub-family  Mycalinae. 

Mycale  macilenta  (Bowerbank). 

B.D.S.  Survey.     Blacksod  Bay.     Two  specimens. 

The  sponges  are  covering  the  valves  of  two  living  Pectens  (P.  opercularis). 

Mycale  placoides  (Carter)  Lundbeck. 

B.I. A.  Exp,  1886.  Log  53,  5-8  miles  west  of  Great  Skellig,  70-SO 
fathoms.     Three  small  fragments. 

B.D.S.  Survey.  ?  Blacksod  Bay,  fragments  ;  station  72,  20  miles  off 

Achill  Head,  127  fathoms,  two  specimens. 

This  species  is  taken  in  the  sense  in  which  it  is  understood  by 

Lundbeck  (11),  who  carefully  distinguishes  Carter's  species  from  its  near 
ally,  Mycale  lingua  (Bowerbank). 

The  largest  specimen  obtained  measures  130  mm.  by  90  mm.  by  43  mm. 
in  thickness. 

The  specimens  which  are  labelled  Blacksod  Bay  have  already  been  referred 

to  (12,  p.  34).  It  is  probable  that  the  locality  is  wrongly  given  on  the  label, 

as  Mycale  placoides  has  never  been  taken  in  such  shallow  water  as  obtains  in 

Blacksod  Bay,  where  the  soundings  are,  for  the  most  part,  6  to  8  fathoms,  a 

depth  of  10  fathoms  occurring  towards  the  moutli  of  the  Bay. 

Since  the  foregoing  specimens  were  collected,  numbers  of  large  specimens 

have  been  obtained  off  the  west  and  south-west  coasts  of  Ireland  by  the  Irish 
Fisheries  Branch  (14). 

Mycale  (Paresperella)  atlantica,  n.  sp.     Plate  I,  fig.  1. 

B.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

The  sponge  is  growing  on  Zophohelia  prolifera,  and  it  formed  apparently 

a  thick  encrustation  or  cushion  on  the  coral.  Its  longer  diameter  is  about 

18  mm.,  but  the  sponge  is  greatly  damaged,  so  that  its  exact  shape  and  limits 

cannot  be  made  out.  It  is  well  characterized,  however,  by  its  distinctive  and 

beautiful  spiculation.  The  texture  of  the  sponge  is  soft  and  fragile,  and  the 

surface,  seen  under  the  leus,  is  very  slightly  hispid. 

A  second  specimen  of  the  species,  merely  a  small  fragment,  was  growing 
on  another  branch  of  the  coral. 

Skeleton. — As  far  as  can  he  seen  from  the  scanty  material  available  the 

main  skeleton  is  composed  of  fibres,  up  to  about  0-05  mm.  in  thickness,  which 
consist  of  closely  packed  subtylostyli.  These  fibres  run  upwards  through  the 

sponge,  branching  here  and  there.  At  a  short  distance  below  the  surface  they 
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divide  into  finer  divergent  strands.  The  terminal  spicules  of  these  strands 

spread  out  in  a  fan-like  manner,  and  their  tips,  at  least  in  the  preserved 
sponge,  pierce  the  dermis  and  project  for  a  short  distance  above  it.  The 

dermal  skeleton  is  an  irregular  net-work  of  fibres.  These  fibres  are  much 
more  slender  than  those  of  the  skeleton,  consisting  sometimes  of  only  two  or 

three  rows  of  .spicules.  The  pores  are  seen  in  the  meshes  of  the  dermal  net- 

work ;  they  vary  in  diameter  from  about  0-05-0-25  mm. 

.—(1)  The   megascleres  are   subtylostyli ;    they   measure    0'35- 

0-45  mm.  in  length,  and  have  a  maximum  thickness  of   O'OOS  mm.     Their 

:"t  is  slightly  fusiform,  and  usually  slightly  crooked.     The  rounded  end  is 
sometimes  fairly  well  marked  off  by  a  constriction  beneath  it ;   the  other  end 

tapers  to  a  short  point 

il'i  Anisochelae  of  two  sizes  are  present  ;  the  larger  form  rosettes,  which 
are  present  :     _  numbers  both  in  the  dermal  membrane  and  throughout 

the  sponge.  The  smaller  anisochelae  are  also  scattered  both  in  the  dermis 

and  in  the  choanosomc.  The  first-mentioned  anisochelae  have  a  rather  egg- 

shaped  larger  end,  as  the  lower  angles  of  the  alae  are  rounded  off,  the  lower 

margin  of  the  tooth  being  rounded  of]  in  the  same  way.  The  free  portion 
of  the  shaft  is  extrem  smaller  alae  also  have  rounded  corners. 

The  length  "f  the  rosette  anisochelae  U  astant,  being  0-027-0-03  mm. 
The  breadth  of  the  larger  ala.  t  0'012mm.     The  smaller  anisochelae 

uiilar  in  5,  but  only  reach  a  length  of  0*019  mm. 
-         1  contort;    th<-    ends    of    the  spicule   are    very 

Blender,  and  sharply  pointed;  one  is  bent  in  abruptly,  while  the  other  has 
a  wider  cur  outer  margin  of  the  spicule  is  serrated  towards  both 

a,  the  ch  assigned  to  the  sub-genus 

•11a.      Th<^  longer  axis  of  the  from  OT-0165  mm.,  and 
the  maximum  thickness  is  0005  mm.  The  sigmata,  which  are  often  in 

bundles,  occur  in  enormous  numbers  through  the  whole  sponge. 
i4i  T"xa. — The.-'  1  I  in  small  bundles 

in  the  interior  of  the  sponge.     They  were  not  seen  in  those  portions  of  the 

dermis  which    were   examine'!.     The  toxa  are  extremely  slender,  and  arc 

00S  mm.  in  length  :  the  curve  in  the  centre  of  the  spicule  is  very  wide. 

The  forej      .  t  Losely  allied  in  spiculation  to  'ies, 
2  type   species  of   Paresperella 

Dendy    3  .  but  differs  from  it  in  the  greater  length  of    the  various  kinds 

j]  icules,  as  well  as  in  the  shape  of  the  megascleres,  as  can  be  seen  from 

a  comparison  of  the  figure    PI  .•■    I.  fig.  1".  b)  with  that  of  the  subtylostylus 
of  the  older  species  given  by  Professor  Dendy  (3,  PI.  XI.  fig.  _    I.     The  toxa, 

differ  in  shape  in  the  two  species. 
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The  Irish  species  approaches  even  more  closely  a  sponge  found  on  the 

beach  at  Vaucouver  Island,  and  assigned  by  Lambe  (9)  to  Carter's  species, 
but  which,  as  Professor  Dendy  has  already  pointed  out  (3,  p.  162),  is  no  doubt 

a  distinct  species.  The  same  kinds  of  spicules  are  present  in  this  sponge  as  in 

the  Irish  specimen,  but  here  again  the  measurements  are  different.  The 

subtylostyli  in  the  Vancouver  sponge  are  shorter  and  thicker,  the  anisochelae 

longer,  while  the  toxa,  differing  in  shape,  are  only  half  the  length  of  the 

corresponding  spicules  in  the  new  species. 

The  remaining  species  assigned  to  this  sub-genus  are — pcnici/lium 
Lendenfeld,  see  Kallmann  (6),  macrodgma  Lindgren  (10),  moluccensis  Thiele 

(15),  bidentata  Dendy  (3),  repens  Whitelegge  (19),  dichela  Hentschel  (7). 

None  of  these  possesses  toxa,  and  all  are  further  marked  off  from  the  new 

species  by  differences  in  the  form  and  measurements  of  the  spicules.  The 

new  species  is  the  first  representative  of  the  sub-genus  which  has  been 
found  in  the  Atlantic  Ocean,  those  previously  described  having  been  taken 

off  Ceylon,  or  in  various  parts  of  the  Pacific  Ocean. 

Desmacidon  fruticosum  (Montagu). 

E.D.S.  Survey.     Station  133,  Dingle  Bay,  40  fathoms. 

Several  pieces  of  this  sponge,  now  recorded  for  the  first  time  within  the 

Irish  area,  are  in  the  collection.  The  largest  piece  is  80  mm.  in  height  and 

105  mm.  in  its  greatest  breadth.  It  is  very  similar  in  shape  to  the  specimen 

figured  by  Bowerbank  (1,  vol.  iii,  PI.  LXI). 

Forcepia  fragilis,  n.  sp.     Plate  I,  fig.  2. 

E.I.A.  Exp.,  1888.     Log  69,  51°  1'  N.,  11°  50'  W.,  750  fathoms. 
The  sponge  is  not  attached  to  any  support.  It  is  somewhat  oval  in 

outline,  and  measures  25  mm.  by  18  mm.  by  15  mm.  It  is  very  fragile  in 

texture,  and  its  surface  is  damaged. 

Skeleton. — The  main  skeleton  consists  of  a  loose,  irregular  network  of 
styli.  Sometimes  only  two  or  three  spicules  lie  side  by  side  to  form  the 

meshes,  but  usually  the  styli  are  multiserially  arranged.  The  arrangement 

of  the  dermal  skeleton  cannot  be  made  out,  as  the  surface  of  the  sponge  is 

rubbed  away. 

Spicules. — (1)  The  styli  are  slightly  and  somewhat  irregularly  curved.  At 

one  end  they  taper  to  a  short  point;  the  other  end  is  rounded.  They  measure 

0'6-0-77mm.  in  length  by  0-01S-0-021  mm. 

(2)  The  dermal  spicules  are  tylota,  measuring  0-4-0-45  mm.  in  length  by 
O-OOo-O'OOS  mm  One  end  of  these  spicules  is  sometimes  rather  more 
rounded  than  the  other,  but  the  difference  is  slight. 

R.I.A.  PROC,  VOL.   XXXIV.,  SECT.   R.  [B] 
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(3)  The  isochelac  arcuatae  have  a  slightly  curved  shaft ;  they  are  0-024- 
0-033  mm.  in  length.  The  tooth  is  rather  narrow,  and  is  about  the  same 
length  as  (lie  alae. 

(4)  Forcipes.  -These  are  all  of  one  kind,  and,  measured  from  the  curve  to 

the  end  of  the  longer  leg,  they  are  0,038-0,043  mm.  in  length,  and  at  the 

most  are  about  0-002  mm.  in  thickness  at  the  curve.  The  legs  arc  slightly 
divergent  ;  one  is  a  little  longer  than  the  other,  and  each  terminates  in  a 

small  button-like  knob.  Sometimes  the  spicule  is  twisted  so  that  the  legs 

cross  each  other.  The  Eorcipee  are  very  minutely  spined.  Under  a  high 

power  of  the  microscope  it  can  1"-  seen  that  the  spines  are  arranged  in  rows, 
aud  that  the  points  are  directed  towards  the  curve  of  the  spicule. 

i  mata  are  plane,  and   have  a    longer  axis   measuring  0T3- 

046  mm.  in  length.     Their  thickness  is  0'006  mm. 
All  the  forms  of  the  microscleres  are  present  in  great  abundance 

throughout  the  spot,. 

/'  •  /Vis  n.  sp.  may  be  compared  with  the  sponge  assigned  by 
Professor  Topsent  (17)  to  1  Carter),  which  Lundbeck  has 

decided  is  a  distinct  species,  and  to  which  he  lias  given  the  name  Fonrpin 

(11,  Part  II,  p.  210).  Judging  from  the  description  given  by 

Professor  Topsent,  the  forcipes  in  his  sponge  are  a  different  shape  and  size 

from  those  in  the  new  Bpecies,  and,  what  is  more  important,  more  than  one 

kind  of  forceps  appears  to  be  present  in  the  specimen  from  the  Azores.  In 
addition,  the  styli  of  Fora  metimes  slightlj  spined,  while  the 

styli  of  the  Irish  re  quite  Bmooth. 

The  Bpiculation  of  1  ry  similar  to  that  of  Forcepia 

Lundbeck    11    in  which  Bpecies  only  one  kind  of  forceps  is  present, 

but  this  spicule  differs  in  Bhape  from,  as  well   as    being  longer  than,  the 

the  new 

Grayella 

KM'  3      -    : i<.ii  124,  50  miles  W.  "i  Bolus  Head,  220  fathoms. 

There  are  about  half  ting  specimens  of  a  species  of 

villa  growing  on  a  piece  "f   /.  -a.     Tiny  are  much  con- 
tracted,  and    their  pore-1  -  appear   like   small    papilla   i    the 

surface  of  t;  1      u    spicules  measure  as  follows :—( 1;  Toruota, 

0*25-0-325  nun.  in  length;  (2)  Acanthostyli,  0*1-0*18  mm.   in    length; 

Uochelae  arcn  19  -  0*021  mm.  in  length. 
The  foregoing  measuremeD  very  well  with  those  given  by  Professor 

Topsent  (18,  p.  4'  I  encrusting  specimens  of  Grayella  obtained  off 
the  coast  of  Belgium,  the  north  of   I     nee,  and  in  the  Gulf  of  Lions,  which 
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specimens  Professor  Topsent  is  inclined  to  think  may  have  to  be  assigned  to 

Grayclla  pyrula  (Carter),  a  species  which  is  typically  pedunculate,  and  which 

has,  typically,  considerably  longer  megasclera  than  these  sponges  possess. 

Professor  Topsent  states  that  he  has  tried  to  establish  a  distinct  species  for 

these  specimens,  but  found  there  was  too  little  difference  in  the  size  of  their 

spicules  and  those  of  a  globular  Grayella  which  he  had  referred  (17)  to 

Grayella.  pertusa  (Topsent),  and  which  Lundbeck  later  regarded  as  identical 

with  Grayella  pyrula  (11).  It  may  be  stated  here  that  encrusting  specimens 

of  Grayella  pyrula  are  known. 

As  Professor  Topsent  says,  the  species  of  Grayella  must  be  increased  in 

number  to  a  large  extent  or  a  great  variability  must  be  admitted  in  Grayella 

pyrula.  It  would  be  necessary  to  study  a  large  series  of  specimens  before 

these  questions  could  be  decided,  so  that  the  only  course  is  to  leave  the  Irish 

specimens  unnamed  for  the  present. 

The  species  Grayclla  pyrula  (Carter)  has  been  taken  off  the  Irish 

coast  (14). 

Sub-family  Ectyoninae. 

Hymedesmia  paupertas  (Bowerbank). 

E.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

The  sponge  is  growing  in  a  small  patch  on  coral  {Lophohclia  prolifera). 

The  species  was  first  obtained  off  the  Irish  coast  in  the  course  of  the  Clare 

Island  Survey  (12),  and  it  has  since  been  taken  at  other  stations  by  the  Irish 
Fisheries  Branch. 

Hymedesmia  pansa  Bowerbank. 

R.D.S.  Survey.     Blacksod  Bay. 

The  sponge  is  growing  in  a  thin  encrustation  on  an  oyster  shell.  A 

description  of  it  has  been  published  in  the  report  of  the  sponges  of  the  Clare 

Island  Survey  (12). 

Hymedesmia  Dujardini  (Bowerbank). 

R.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

Several  small  specimens  are  growing  on  Lophohclia  prolifera.     The  species 

has  previously  been  obtained  on  several  occasions  within  the  Irish  area. 

Hymenancora  conjungens  Lundbeck. 

E.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

The  sponge  is  growing  in  two  patches  on  Loplwhelia  prolifera. 

This  species  was  taken  only  once  previously,  namely,  to  the  soul  1 1  of 

Iceland    in  29G  fathoms  (11).     The  spicules  of    the    Irish    specimen   agree 

[£*] 
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exactly  with  those  of  the  type,  except  that  the  large  acanthostyli  are  rather 

shorter,  their  maximum  length  being  0*31  mm.  as  against  041  mm.  of  the  first 
found  specimen. 

This  is  the  first  time  that  a  sponge  belonging  to  the  genus  Hymenancora 
has  been  found  within  the  Irish  area. 

Microciona  laevis  Bowerbank.     Plate  I.  tig.  ?.. 

ll.D.S.  Survey.     Station  124,  50  miles  W.  of  Bolus  Head,  220  fathoms. 

The  sponge  is  growing  in  two  small  patches  on  pieces  of  coral  (Zophohelia 

prolif' ■'/•(»  .  Its  surface  is  very  hispid.  .As  far  as  can  be  seen  from  the  scanty 
material  available  for  examination,  the  dermal  spicules  are  collected  together 

in  vertical  brushes,  their  ends  projecting  above  the  surface  of  the  sponge. 

The  skeletal  fibres  an-  very  short  and  plumose,  the  smaller  styli  being  placed 
towards  the  exterior  of  the  fibre.  The  long  styli  project  far  above  the  surface 

of  the  sponge.  There  is  a  considerable  quantity  of  spongin  round  the  bases 
of  the  styli. 

Spicules — (1).  The  skeletal  styli  vary  wry  much  in  size.  The  largest 

reach  a  length  of  about  14mni„  and  are  0*024  mm.  in  diameter  above  the 
head.     The  shaf  _  urved  and  tapers  Inwards  one  cud  to  a  rather 

short  point,  and  at  the  other  end  the  rounded  head  is  slightly  constricted  off 

from  the  shaft,  and  i.~  smooth  or  is  set  with  a  few  minute  Bpines.  The  smallest 

,-tyli  are  about  0*14  mm.  iu  length,  with  a  diameter  of  0007  mm.  above  the 
1.    They  are  of  the  same  shape  as  the  la  !i.  but  are  furnished  with 

minute  spines  al  a  -haft,  as  well  as  having  the  head  well  spined.  These 
two  extremes  are  united  by  styli  of  intermediate  sizes  and  degrees  of 

spination. 

-    The  dermal   styli  have  a  vei  sometimes  rather  crooked, 

shaft,  and  the  head  is  niicrospined.  Their  length  varies  from  about  0*5  to 
0*78  mm.,  and  the  maximum  diameter  is  0*0(h;  mm, 

(3)  The  toxa  are  scattered  in  great  abundance  throughout  the  sponge. 

Their  shape  is  very  constant,  but  they  vary  greatly  in  size,  from  extremely 

minute  to  about   0*16 mm.  in   length,  with   a  thick  0004mm.     The 
curve  in  the  middle  of  the  spicule  is  even,  and  uot  very  abrupt,  and  the  ends 

are  slightly  re-curved,  and  sharply  poin 
This  species  has  been  taken  only  once  previously,  namely,  off  the 

Shetland:,    1  >. 

Plocamia  microcionides  1 1 

ELD.S.  Survey.     Station  L24,  50  milec  W.  ol  Bolus  Head  220  fathoms. 

The  specimen  i~  spreading  iies  of  a  coral  (Lophofo 

prol  wily  picked  out  from  among  the  numerous  encrusting 
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sponges  with  which  it  is  growing  by  its  long  styli,  which  project  for  about 

•">  nun.  above  the  surface  of  the  sponge.  Plocamia  microcionides  is  distin- 
guished from  Plocamia  ambigua  (Bowerbank)  chiefly  by  its  very  long, 

perfectly  smooth  styli  instead  of  acanthostyli,  and  by  its  acanthostrongyla, 

which  have  stout,  blunt  spines,  with  microspined  summits,  instead  of  the 

sharply  pointed  spines  of  the  corresponding  spicules  of  Plocamia  ambigua. 

Plocamia  microcionides  has  been  found  on  Lophohelia  dredged  by  the 

Irish  Fisheries  Branch  (14),  and  it  is  hoped  to  publish  a  description  and 

figures  of  the  species  in  a  forthcoming  paper. 

Family  Axinellidae. 

Phakellia  ventilabrum  (Johnston). 

R.I.A.  Exp.  Log  20  (or  ?  log  53),  off  the  Skelligs,  70  to  SO  fathoms. 

Eight  specimens. 

E.I.A.  Exp.  1886.  Log  53,  5-8  miles  W.  of  Great  Skellig,  70  to  80 
fathoms.     Twelve  specimens. 

R.D.S.  Survey.  Station  12,  off  Dingle  Bay,  53  fathoms,  one  specimen ; 

Station  80,  off  Slyue  Head,  55  fathoms,  two  specimens ;  Station  85,  Galway 

Bay,  19-15  fathoms,  one  specimen;  Station  225,  Bosses  Bay,  32-25  fathoms. 
Fourteen  small  specimens. 

The  specimens  obtained  at  Station  225  are  small  cup-shaped  sponges, 
varying  in  diameter  from  25  to  60  mm.,  while  those  dredged  off  the  Skelligs 

are  much  larger,  the  largest  having  a  diameter  of  185  mm.  The  specimens 

from  the  latter  locality  are  fan-  or  cup-shaped  sponges,  most  of  them  having 
the  margin  deeply  cut  into  a  number  of  lobes,  the  indentations  sometimes 

reaching  nearly  to  the  base  of  the  sponge.  These  specimens  are  referred  to 

by  Brofessor  Haddon  (5,  p.  38).  Mr.  Holt  (8)  records  the  species  from 

Station  115,  off  the  Skelligs,  62-52  fathoms.  As  may  be  judged  from  the 

foregoing  list  of  stations,  the  species  is  fairly  common  off  the  west  and  south- 
west coasts,  at  depths  of  about  IS  to  100  fathoms. 

Phakellia  rugosa  (Bowerbank). 

B.D.S.  Survey.     Station  SO,  off  Slyne  Head,  55  fathoms. 

The  species  is  represented  by  one  small,  stalked,  club-shaped  specimen, 

only  9  mm.  in  height.  Phakellia  rugosa  has  been  recorded  once  previously 
for  the  Irish  area  (14). 

Tragosia  iivfundibuliformis  (Johnston). 

B.I.A.  Exp.     Log  53  (or  ?  log  20),  oil'  the  Skelligs,  70-80  fathoms.     One 
specimen. 

R.I. A.  Exp.  1886.     Station  unknown.     One  specimen. 
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L'.D.S.  Survey.  Station  225.  Rosses  Bay,  32-35  fathoms.  Three  speci- 
mens. 

This  sponge,  which  has  been  obtained  fairly  often  in  recent  years  off 

the  west  and  south-west  coasts  of  Ireland,  is  evidently  not  as  common  as 

Phakelha  ventMdbrwm,  small  cup-shaped  specimens  of  which  it  resembles 

superficially.  The  two  species  can,  with  practice,  be  distinguished  without 

microscopical  examination  owing  to  a  difference  in  texture  and  in  the  margin 

of  the  cup,  which  is  rather  thick  and  rounded  in  Tragosia,  and  which  is 

thinned  to  a  rather  sharp  edge  in  Phakellia. 

Tragosia  polypoides  (Schmidt). 

R.D.S.  Survey.     West  coast  of  Ireland. 

The  sponge  is  branching  in  one  plane,  and  has  a  fan-shaped  outline.  Il 

is  46  lain,  in  height  by  "1  mm.  in  its  greatest  breadth.  This  is  the  first  time 
the  species  has  been  obtained  within  the  Irish  area. 

Hymeniacidon  caruncula  Bowerbank. 

R.D.S.  Survey.     Blacksod  Bay. 

only  fragment  of  this  very  common  species  in  the  collection  was 

preserved  owing  I  vergrown  by  a  gymnoblastic  hydroid. 

Order  EU<  ERATOSA. 

Family  Sfongeludab. 

Spongelia  fragilis  (Montagu). 

R.D.S.  Survey.    Station.  240,  Lough  Swill]  thorns. 

A  specimen  "t"  this  common  spe  .  i    m  the  bark  of  a  crab 
i //  at  ,  which  is  thickly  covered  with   Polyzoa  and   Hydroida,  and 

which  has  on  one  leg  a  growth  of  //  •  Dvjard 
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EXPLANATION  OF  PLATE  I. 
Pig. 

1.  Myeale  (ParesptrtUa)  atlantica  n.  sp. 

-  :      toxa,  x  330 :  d,  <-,  large  and  small  anisochelae 
x6'  rigmal        330. 

2.  Fbrapia  fragilis  n.  sp. 

a,  b,  styli.      140;  ■•.  tylotutn.  x  330;  (f,  >-.  two  forcipes,  x  900  and 
x  600  ;  /,  isochela  arcuata,  x  600  ;  g,  sigma 

3.  Microciona  lasris  Bowerbank. 

a,  b,  c,  r,  heads  of  styli  of  different  sizes,  x  330 ;  </,  small  stylus. 

30;  f,  dermal  stylus.  ■  140:  g,  head  of  dermal  stylus,  •  600;  ̂ ,toxa 
x330. 
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Eileen  E.  Bccnies 

Stephens. — Sponges  from  Dredging  Expeditions. 
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II. 

ON  THE  ATTACHMENT  ORGANS  OF  THE  COMMON 

CORTICOLOUS  RAMALINAE. 

By  LILIAN  PORTER,  M.Sc, 

From  the  Honan  Biological  Institute,  Univeesity  College,  Cork. 

Communicated  by  Sir  Bertram  Windle,  F.R.S. 

Plates  II-IV. 

Read  June  11.     Published  September  7,  1917. 

I. — Aim  of  Research. 

The  aim  of  the  present  investigation  was,  in  the  first  instance,  the 

examination  of  the  so-called  "  rhizoids "  of  the  corticolous  members  of  the 
genus  Ramalina.  It  is  obvious  that  these  organs  are  not  comparable 

with  the  rhizoids  of,  for  example,  the  Parmeliae,  and  that  the  work  hitherto 

published  on  the  subject  does  not  explain  all  the  phenomena  connected  with 

the  development  and  spread  of  these  plants.  This  involved  a  certain  amount 

of  research  in  the  general  anatomy  of  the  species  under  consideration, 

especially  as  the  investigator  is  met  at  the  outset  by  fundamental  disagreement 

or  misunderstanding  among  the  leading  authorities  on  the  subject. 

In  the  course  of  the  work  a  secondary  aim,  though  one  of  more  practical 

importance,  obtruded  itself,  namely,  an  estimation  of  the  amount  of  damage 

done  by  these  lichens  to  their  hosts.  This  amount  is  generally  stated  to  be 

negligible,  and,  in  the  case  of  timber  trees,  probably  is  so.  Evidence 

accumulated,  however,  to  show  that  penetration  of  the  host  plant  by  lichen 
elements  is  not  limited  to  the  dead  tissues  of  the  cortex,  and  demanded  more 

complete  examination. 

II. — History. 

The  earliest  detailed  work  on  the  anatomy  of  species  of  Ramalina  is  that 

of  D.J.  Speerschneider.1     It  explains  the  characters  which  distinguish  the 

'Speerschneider.  "  Mikroskopisch-Anatoinische  Untersuchung  fiber  Ramalina  c«li- 
earis  Ft.  und  dereu  Varietiiten  fraxinea,  fastigiata,  canaliculate  und  faiinaeea"  (Bot. 
Zeitung,  1855,  p.  345). 

R.I. A.  PROC.,  VOL.  1XXIV,    SECT.    li.  [C~\ 
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so-called  varieties  of  B.  calicaris,  with  the  exception  of  S.  canaliculate 

recognized  as  species,  and  gives  in  detail  the  histological  and  physical 

peculiarities  of  the  tissues  concerned.  Briefly,  he  recognizes  an  outer  cortex, 

a  gonidial  layer  and  a  medulla  in  all  varieties,  the  relative  development  of 

cortex  and  medulla  being  in  some  cases  characteristic  ;  he  distinguishes  two 

opposed  cortices,  an  upper  and  an  under ;  he  notes  the  more  or  less  loose 
nature  of  the  medullary  tissue,  and  the  fact  that  the  gonidial  layer  is  an 

interrupted  one,  sometimes  penetrating  the  lichen  cortex.  In  his  detailed 

account  of  the  cortex  he  asserts  thru  the  apical  swellings  of  the  longitudinally 

arranged  hyphae  are  disposed  at  ri.'ht  angles  to  the  surface,  being  firmly  laid 
together  to  form  the  very  smooth  surface  of  the  lichen.  The  cortical  hyphae 

are  described  as  thin  tubes  with  fine  lumen  and  thick  walls,  and  as  being 

bound  together  by  a  cement,  the  decomposition  product  of  the  cell  walls ; 
this  is  stated  to  be  an  easily  soluble,  structureless  substance  lying  between 

the  cells  ;  no  cross  walls  could  be  found. 

In  1860-2  Schwendener1  published  his  researches  on  the  lichen  thallus. 

Be  regards  the  outermost  laj  3  rechneider's  "apical  swellings,"  as  the 
true  ooi  internally  by  strands  of  mechanical  tissue,  which 

-ist.s  "f  longitudinally  arranged  hyphae.  lie  recognizes  cross  walls  and 

regards  the  -   substance"  as  a  part  of  the  thick   hyphal  wall, 
supposing  t:  -  rschneider  mistook  the  lumina  of  the  cortical  cells  for 
the  complete  cells  and  their  valla.  He  distinguishes  in  all  epiphloeodic 

lichens,  whether  crustaoeous  or  foliaceous,  a  basal  layer  or  disc  of  tissue,  free 

from  algal  a  ring  within  the  periderm  and  serving  for  attachment 

and  nourishment.  This  he  names  the  "  bypothaJlus,"  remaining  in  the 

substratum  under  the  " protothallns."  In  the  former  term  he  includes 
rhuoids  of  folioc  .  basal  discs  of  strap  lichens  and  gonidialess  hyphal 

layers  of  erustaoeous  licb 
He  further  states  with  a  b  the  mode  of  attachment,  that  in  Usnea 

the  attachment-poinl    .  ise  to  rows  of  hyphae  which  take  root  round 
projections  of  the  bark,  thus  fastening  the  lichen  to  the  substratum,  and  that 

these  attaching  hyphae  arise  from  the  medullary  tissue.  In  1894  Crombie,2 

in  his  monograph,  following  Xylander,5  distinguishes  between  species  of 
lalina  having  an  amorphous  and  those  having  a  filamentous  cortex,  most 

of  the  corticolous  species  coming  under  the  latter  heading.     He  describes  the 

1  Schwendener.  '•  Untenuchungen  Gber  den  Flechtenthallua  "  (Xageli's  Beitrage  z.  w. 
Botanik,  - 

5  Crombie,  J.  M.    A  Monograph  of  Lichens  found  in  Britain.     London,  1894. 
1  Nvlander,  W.  Kecognilio  monographic*  Ramalinarnm  (Bull.  Soc.  Linn,  de  Norm. 

2  iv,  1868-9). 
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medullary  layer  as  arachnoid,  becoming  sometimes  very  lax,  and  the  cortical 

layer  as  composed  either  of  indistinct  cells  or  of  longitudinal  conglutinate 

filaments  ;  that  is,  he  does  not  distinguish  cortex  and  mechanical  strengthening 
tissue. 

Lindau,1  1895,  follows  Schwendener  closely  as  to  anatomy  and  mode  of 
attachment,  but  whilst  condemning  the  general  use  of  the  term  hypothallus, 

expands  the  idea.  He  regards  it  as  a  structure  of  secondary  origin,  the 

hyphae  of  which  are  able  to  penetrate  between  the  periderm  cells,  forcing 

apart  the  cell  layers,  but  unable  to  bore  through  the  walls. 
The  occurrence  of  definite  cavities  and  cell  remnants  connected  with  the 

basal  disc  is  attributed  to  the  chemical  action  of  atmospheric  agents,  and  he 

suggests  that  the  hyphae  are  able  to  assimilate  the  decomposition  products 
of  the  cellulose,  which  are  thus  rendered  available  as  nourishment  for  the 

whole  organism.  He  figures  and  explains  the  basal  disc  in  Evemia  prunastri 

as  clearly  cut  off  from  the  thallus  itself  by  a  narrow  zone  of  brown-coloured 
hyphae,  which  is  to  be  regarded  as  the  outermost  layer  of  the  lichen  thallus. 

This  hyphal  cylinder  is  open  below,  and  the  medulla  of  the  lichen  is  directly 

connected  with  the  hyphae  of  the  basal  disc.  On  this  appearance  he  bases 

his  view  that  the  disc  is  secondary  in  origin,  and  supports  it  by  the  fact  that 

broken-off,  isolated  parts  of  the  periderm,  which  are  surrounded  by  hyphal 
masses,  move  gradually  outwards. 

He  shows,  too,  in  Evemia  that  sucker-like  outgrowths  arise.  A  branch 

of  the  thallus  may  attach  itself  to  the'  bark  of  the  twig  on  which  the  plant 
grows,  or  to  that  of  a  neighbouring  one.  If  the  connexion  with  the  mother 

plant  is  accidentally  torn,  an  independent  individual  arises,  the  origin  of 

which  is  not  obvious  later.  He  refers  elsewhere  to  the  thickly-packed,  alga- 
containing  lobes  of  the  cortex  occurring  in  connexion  with  the  thallus  itself, 

but  dismisses  them  as  non-typical  in  structure,  mere  occasional  forms  of 
attachment,  having  no  further  meaning. 

Keinke-  includes  in  his  account  of  the  comparative  morphology  of  lichens 

a  review  of  the  Ramalinac.  He  refers  to  Schwendener's  work  on  the  anatomy 
of  this  genus,  but  disregards  the  mechanical  tissue,  indicating  merely  the 

presence  of  a  thickly-woven  cortex,  a  loose  medulla,  and  a  gonidial  layer 

between  them.     Darbishire,3  in  his  account  of  the  Ramalinac  of  Schleswig- 

1  Liudau,  G.     "  Licheuologische   Uiitersuchungen,  I,.  Uber  Wachstum  und  Anheft- 

ungsweise  der  Rindenflechten."     Dresden,  1895. 

2  J.  Jteinke.     "  Abhandlungen  uber  Flecliten"  IV  (Pringsheim's  Jahrbiieher  f.  w. 
Botanik  28,   1895). 

3  0.  V.  Darbishire.   "  Einer  Abhandlung  uber  die  Naturgeschichte  der  Einheimischen 

Flecliten,"  with  R.  v.  Fischer  Beuzon's  Die  Flecliten  Schleswig-Holsteiu      Kiel,  1901. 

[C2] 
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Holstein,  distinguishes  merely  cortex,  gonidial  layer,  and  medullary  tissue ; 

he  describes  and  figures  the  ruptures  of  the  cortex  of  E.  fraxinea,  where  the 

medullary  tissue  comes  to  the  surface,  and  names  them  "Atemporen,"  i.e. 
breathing  pores  ;  he  further  regards  the  attaching  organs  as  the  portion  first 
formed. 

In  1901,  also,  Bitter,1  in  his  account  of  the  variability  of  some  foliose  lichens, 
describes  E.  obtusata  Am.  as  having  two  opposed  cortices,  scattered  groups  of 

gonidia,  and  a  loose  mesh  of  medullary  tissue.  He  observes  the  effect  of  light 

on  the  cortices  as  producing  gaps  in  the  cortical  tissue  on  the  under  surface, 

but  rarely  on  the  upper.  He  cites  similar  occurrences  in  E.  ililacerata Hofl'm., 
and  in  11.  minu&cula,  a  rare  British  species;  he  refers  to  gaps  in  E.fraxinea 

as  piercing  the  thallaa  lie  farther  points  out  in  reference  to  Lindau's  account 
of  the  sucker-like  reproduction  of  Evernia  prwiastri,  that  in  the  allied  but 

prostrate  species  B.  furfv/raoea,  the  method  is  common.  Brandt,2  in  1906, 
investigated  the  anatomy  of  many  species  of  E"iinilina.  He  discusses  previous 

work,  dismissing  that  of  Speerschneider  as  primitive  in  method,  and  regarding 

all  failures  to  distinguish  between  cortex  and  mechanical  tissue  as  regrettable 

oversights,  lie  explains  that  his  material  is  dried  and  treated  with  potash 

to  dissolve  oat  the  usneic  acid  between  1 1 « « -  hyphae,  neutralized  with  acetic 
a>id,  and  finally  Btained  with  alcoholic  solution  of  iodine.  By  these  means 

he  finds  pseudoparenchymatic  tissue  in  the  mechanical  strands,  consisting  of 

more  or  less  isolated  hyphae  enclosed  in  dark  walls — an  appearance  which 
will  be  discussed  later.  He  also  regards  the  tissue  of  the  basal  disc  as 

secondary  in  origin,  but  does  not  give  details  of  its  structure  nor  of  his 

reasons  for  the  view.  His  account  of  the  varying  proportions  of  cortical  and 

other  tisanes  present  in  the  different  species,  in  the  light  of  Bitter's  work  on 
the  effect  of  external  influences,  may  possibly  he  unnecessarily  detailed;  the 

differences  being  phj>iological  rather  than  specific.  Zahlbruckner3  also 
follows  Schwendener  in  distinguishing  an  inner  cortex  of  mechanical  tissue 
in  which  the  hyphae  run  more  or  less  longitudinally,  and  a  true  cortex  in 

which  they  are  more  or  less  at  right  angles  to  the  longitudinal  axis;  he 

!  urds  the  inner  cortex  as  frequently  cut  into  supporting  "pillars"  by  out- 
growths of  the  medullary  tissue  towards  the  surface. 

Funfstuok,'  in  his  general  account  of  lichens,  refers  to  the  thickly-woven 

1  Pringaheim,  3<i.     1901. 
:  Brandt,  Th.      I!  zur  anatoinischc  Kenntnis  der  Flcchtcngattung  Ilamalina 

II.  Iwig  i.  i"..    1906). 
X  ihlbruckner.   En^'lur  and  PrnntIV  Naturlichen  Pllanzenfainilii  n — Flechteo  Tuil  I, 

p.  2S 
I    .ufstuck.     En  •' •  r    ind   Prantl'*  Natiirlichcn  PUaiizcnfamilieu— Flcchtcn  Teil  I, 

p.  20. 
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strands  of  the  Ramalinae  as  possessing  only  a  slight  capacity  for  water  con- 
duction. He  further  states  the  view  generally  held  that  rhizoids  of  corticolous 

lichens  never  reach  the  living  tissues. 

III. — Material  and  Methods  Used. 

The  species  of  Ramalina  used  in  this  investigation  were  the  commoner 

corticolous  ones — R.  calicaris,  fraxinea,  farinacca,  fastigiata,  {populina),  and 

pollinaria,  i.e.  the  closely  allied  species  of  the  section  Euramalinae  Stizbg. 

and  the  sub-section  C'ompressiuscidae  Wainio,  characterized  lay  the  flattening 
or  bilaterality  of  the  thallus  segments.  All  the  above  species  agree  in  being 

more  or  less  longitudinally  striato-nerved,  and  possessing  a  filamentous 
cortical  layer  (Crombie) ;  the  medulla  gives  no  reaction  on  treatment  with 

potash. 
R.  calicaris  and  fraxinea  do  not  give  rise  to  soredia,  and  the  latter  is 

distinguished  by  its  broader,  flatter  thallus,  largely  rugose  receptacle  of  the 

apothecia,  and  its  curved  spores. 

R.  fastigiata  is  distinguished,  especially  from  young  states  of  R.  fraxinea, 

by  its  more  caespitose  habit  and  its  numerous  apothecia,  which  are 

peltatosessile  rather  than  distinctly  stalked ;  its  spores  are  curved. 

R.  farinacca  is  typically  more  or  less  covered  with  whitish,  round  or  oval 

soredia,  especially  towards  the  tips  of  the  laciniae,  the  bases  being  frequently 

smooth ;  its  apothecia  are  rare. 

R.  pollinaria  differs  from  R.  farinacca  in  that  the  laciniae  of  the  latter  are 

stiff;  those  of  the  former  tend  to  be  flaccid  and  inflated.  Its  soredia  are 

white,  farinose,  and  scattered ;  its  apothecia  are  rare. 

The  morphology  of  the  above  species  was  studied  in  the  fresh  condition, 

abnormal  and  sub-specific  forms  being  discarded. 
Comparisons  were  made  with  the  collections  in  the  Herbaria  of  the 

University  of  Manchester  and  of  University  College,  Cork,  by  kind 

permission  of  the  curators,  Miss  G.  Wigglesworth  and  Miss  B.  E.  Duke,  and 

at  Bangor  with  the  collection  of  Mr.  Griffith,1  to  whom  my  thanks  are  due. 
The  anatomical  investigations  were  carried  out  as  far  as  possible  on  the 

fresh  material,  comparisons  being  made  with  the  dried  material,  preserved 

material  and  specimens  treated  with  various  reagents. 

Throughout  the  observations  recorded  potash  was  used  with  caution,  as  its 

clarifying  properties  are  neutralized  to  a  great  extent  by  its  action  on  the 

walls  of  the  hyphae,  and  especially  by  the  swelling  it  causes  in  the  walls  of 

the  periderm. 

1  Griffith,  J.     Flora  of  Anglesey  and  Carnarvonshire,  Bangor. 
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When  reagents  were  used  with  hand  sections  the  method  of  Lindau  was 

adopted,  i.e.  treatment  with  alcohol  to  drive  out  ah-,  transference  to  chloral 
hydrate,  and  finally,  after  preliminary  examination,  treatment  with  chlor- 
zinc-iod  or  iodine  solution  ;  this  method  results  in  a  limited  and  uniform 

swelling  of  the  section. 

For  microtome  sections  the  thallus,  with  a  squared  block  of  the  stem  or 

twig  to  which  it  was  attached,  was  fixed  in  alcohol,  and  then  transferred 

slowly  from  pure  alcohol  to  pure  xylol  (25  per  cent,  alcohol,  50  per  cent., 

100  per  cent. ;  5  per  cent,  xylol,  10,  25,  50,  70,  100  per  cent.). 

Penetration  of  the  tissues  by  paraffin  wax  dissolved  in  xylol  is  a  slow 

process  which  cannot  safely  be  hastened  iii  any  way,  since  the  tissue  of  the 

periderm  tends  to  burst,  making  complete  sections  impossible,  and  creating 
artificial  lacunae. 

I  i  differentiating  stains  chlor-zinc-iodine  was  used;  it  gave  better  effects 
when  used  after  potash.  Fuchsin  gave  good  results  when  varying  thicknesses 

of  cork  cell  wall.-  were  t"  1"-  examined,  or  to  show  up  the  path  of  a  hypha 
between  the  walls.  In  cases  where  hyphae  apparently  passed  through  acork 

cell  wall  the  illusion  is  best  dispelled  by  uBe  of  Hoffmann's  Blue. 

[V. — DSSI  IUPTION. 

1.  i;.„  ral  anatomy  of  the  thallus. 

I  ig.  i  represents  a  longitudinal  section  of  the  thallus  of  R.  forinacea, 

illustrating  the  closely  packed  longitudinal  hyphae  of  the  general  cortical 

:••  (■  i  :  they  turn  outwards  to  the  surface  at  their  apices,  but  hardly  at 
right  angles  to  the  axis;  the  general  effect  may,  however,  be  roughly  stated 

as  "  more  or  less  at  right  angles."  Further,  the  assemblage  of  these  apices  is,  in 
the  specimen  depicted,  scarcely  sufficiently  developed  in  comparison  with  the 

rest  of  the  cortex  to  justify  w  .    regarded  as  a  tissue  sua,  generis.    In 

uncus  obtained  from  more  exposed  localities  a  broader  expanse  of  apices 

does  undoubtedly  occur,  but  is  correlated  with  a  greater  width  of  longi- 
tudinally arranged  tissue;  a  similar  correlation  is  observable  in  the  lighted 

ami  unlighted  surfaces  of  the  thallus  of  R.fraxin<".  This  contrast  between 
the  cortices  of  the  two  surfaces  is  not  so  marked  in  thalli  of  R.  farinacm,  since 

in  that  species  there  is  greater  tendency  to  cylindrical  development  of  the 
laciniae. 

In  the  figure  we  have  an  example  of  the  emergence  of  the  gonidial  (g)  and 

medullary  (m)  tissues  at  the  surface,  but  whether  the  phenomenon  is  con- 

nected with  the  development  of  soredial  structure  or  an  "  atempor "  is 
irrelevant  to  the  present  investigation. 
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The  grouping  of  the  apices  of  the  hyphae  into  lobes  or  bundles  should 

be  noted,  as  it  is  apparently  continued  for  a  short  distance  into  the  general 
cortex. 

Fig.  2  is  a  cross  section  taken  near  the  base  of  a  bushy  specimen  of 

R.  farinacca  just  above  the  surface  of  the  periderm  of  Oak.  The  white 

patches  (c)  are  pillars  and  convolutions  of  cortical  tissue,  i.e.  longitudinal 

hyphae.  The  dark  internal  portions  consist  of  loosely-woven  medullary 
tissue,  edged  here  and  there  with  a  few  gonidia.  Externally  and  between  the 

lobes  are  masses  and  layers  of  varying  character,  in  places  distinctly  soredial 

or  even  gonidial,  but  as  a  rule  indefinable.  The  figure  resembles  Brandt's 
figures  of  R.  Cumowii.1  Whether  each  hyphal  mass  is  continuous  with  one 

lacinia  would  be  hard  to  decide,  but  they  are  frequently  separate  and  con- 
tinuous for  some  distance  into  the  periderm. 

Fig.  3  represents  a  portion  of  the  transverse  section  of  the  thallus  of 

R.  farinacea,  showing  the  more  or  less  horizontal  direction  of  the  apices  (a) ; 

the  cut  ends  of  the  vertical  hyphae,  interspersed  with  other  hyphae  running 

in  various  directions  ;  and,  internally,  the  gonidial  and  medullary  tissues. 

2.  Attachment  of  the  lichen,  and  anatomy  of  the  hypothallus. 

In  fig.  4  we  have  the  longitudinal  section  of  R.  farinacca  on  Hawthorn. 

This  is  very  similar  to  the  figures  given  by  Lindau  representing  the  attach- 
ment of  strap  and  fruticulose  lichens  to  their  hosts.  We  have  here  the 

apparently  sudden  end  of  the  portion  of  the  thallus  above  the  periderm  (p), 

whereas  the  hypothallus  or  basal  disc  consists  of  hyphae  or  hyphal  masses 

scattered  among  the  periderm  layers.  Here,  too,  may  be  seen  the  wedge-like, 
disintegrating  action  of  these  hyphae  on  the  cork  cells. 

Figs.  5,  6,  7,  and  8  represent  the  paths  of  hyphae  between  the  cells  and 

across  the  gaps  in  the  periderm  tissue.  5,  6,  and  7  arc  portions  of  R.  fari- 
nacca on  Hawthorn,  8  is  from  a  transverse  section  of  R.  calicaris  on 

Sycamore,  showing  the  spread  of  hyphae  outwards  from  the  basal  disc. 

In  all  these  sections  4-8  the  attaching  hyphae  appear  inconsiderable  in 
bulk  and  power  compared  with  the  thallus  to  be  supported,  and  with  the  size 

of  the  gaps  in  the  periderm.  In  some  cases  the  latter  discrepancy  is  due  to 

the  growth  of  the  periderm  after  penetration  by  the  hyphae.  But  in  all 

these  sections  the  two  points  of  interest  are  the  bridging  of  gaps  by  single 

hyphae  and  the  close  adherence  of  the  hyphae  elsewhere  to  the  walls  of  the 

periderm  cells,  such  cells  frequently  presenting  a  crushed  or  collapsed 

appearance. 

1  Brandt,  loc.  cit.,  p.  152,  and  Plate  VI,  Gga.  1  and  2. 
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In  the  next  series  of  figures  we  have  the  explanation  of  the  apparent 

discrepancy  between  the  size  of  the  basal  disc  and  that  of  the  thallus  which 

depends  on  it  for  resistance  to  wind  action. 

In  fig.  9,  a  longitudinal  section  of  E.  calicaris  on  Sycamore,  we  have  a 

well-developed  specimen  of  many  years'  growth.  It  has  one  definite  main 

"  hapteron  "  (h),  consisting  of  longitudinally  arranged,  intertwined  hyphae 
continuous  with  the  similar  cortical  hyphae  (c)  rather  than  with  the  loose 

ie  of  the  medulla  (m)  which  here  ends  above  the  level  of  the  basal  disc. 

From  the  main  hapteron  arise  lateral  blanches  of  hyphal  tissue  penetrating 

the  periderm  in  all  directions. 

In  sections  of  older  thalli,  fig.  l<b  the  medullary  tissue  extends  a  sln.ii 

distance  below  the  surface  of  the  periderm,  and  is  seen  to  merge  gradually 

into  the  more  compact  cortical  tissue.     Possibly  its  appearance  below  the 

surface  level  of  the  periderm  is  due  to  the  growth  of  the  latter  round  the 

of  the  thallus  proper. 

In  fig.  11  of  ];./  on  <>ak  we  have  a  branched  system  (>f  haptera 

with  islands  of  periderm  tissue  and  cell-remnants  scattered  among  the 

hyphae.  Hie  layers  of  cork  cells  are  obviously  crushed  and  distorted.  The 

lichen  thallus  above  the  periderm  gradually  merges  into  a  layer  of  algal  cells, 

fungal  hyphae,  bark  debris,  &c,  which  spreads  for  some  distance  over  the 
surface  of  the  stem. 

In  fig.   1'J  this  1   ■  ially  weD  developed.     Figs.  12  and  1". 
are  two  of  a  erse  secti-ns  taken  between  a  young  specimen 

and  its  parent  plant.  •:!  cm. distant  on  a  twig  of  Primus  spinosa. 
It  will  be  seen  in  fig.  12  that  though  a  well-formed  hapteron  occurs  in  the 

outei  layers  of  the  peridei  he  gaps  containing  smaller  hyphal  masses 

are  most  frequent   t  he  bast  (J)  and  cambium  [k),  even  affecting  the 

In  fig.  14  we  have  an  example  of  I  I  of  a  young  Ramalina  in  the 

spine  of  a  Hawthorn.     Considerh  .  imooth  Burface  of  such  a  spine, 

it  is  clearly  probable  that  the  younger  plants  arose  from  hyphal  masses 

within  the  periderm, rather  than  from  sporal  oi  soredial  developments  on  the 
surface. 

t Hi.  lichens  on  tin  host  plant. 

In  fig.  15,  representing  »n  Alder,  the  centre  of  the  twig 

omposed,  and  the  outer  part  below  the  lichen  shows  Bigns  of 

decay.     In  16  and  17  we  have  sections  of  the  edge  of  the  hollow  nearest  the 

lichen,  showing  the  state  of  tfa  ted  tissue  and  the  extension  of  branched 

and  septate  hyphae  into  the  open  space.  It  was  not  found  possible  to  trace  any 
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hypha  or  mass  of  hyphae  directly  from  the  lichen  to  the  centre,  and  the 

possibility  remains  that  the  hyphae  figured  belong  to  some  species  of  parasitic 

fungus  ;  but,  on  the  other  hand,  the  section  represents  a  state  of  affairs  too 

frequent  to  be  the  result  of  the  chance  co-operation  of  two  sets  of  mycelia. 

Fig.  18  represents  hypertrophy  of  the  periderm  and  erosion  of  the  wood. 

Here  the  host  is  Alder,  and  the  lichen  probably  B.  pollinaria,  as  well-developed 

plants  of  this  species  were  frequent  on  this  and  neighbouring  twigs.  Not 

only  does  the  typical  periderm  tissue  develop  as  a  cushion  round  the  base  of 

the  lichen,  but,  besides  the  hyphal  masses  penetrating  the  external  tissues,  we 

have  tongues  of  tissue  consisting  of  polygonal,  pitted  cells  (t),  apparently 

eating  their  way  into  the  otherwise  normal  wood  (iv),  as  in  fig.  19. 

Fig.  20  gives  in  detail  the  character  of  these  ingrowths. 

V.— Discussion  of  Eesults. 

With  regard  to  the  structure  of  the  cortex  of  these  lichens,  the  figures 

obtained  hardly  seem  to  justify  the  distinction  between  cortex  and  mechanical 

tissue.  For  convenience  the  terms  inner  and  outer  cortex  might  be  retained, 

with  the  reservation  that  the  one  is  a  mere  continuation,  with  more  or  less 

change  of  direction,  of  the  other.  The  swollen  appearance  of  the  apices 

described  by  Speerschneider  is  probably  due  to  his  use  of  caustic  potash, 

since  other  less  violent  clearing  agents,  such  as  chloral  hydrate,  do  not  produce 

this  effect.  The  pseudoparenchyma  described  by  Brandt  has  been  alluded  to, 

and  may  certainly  be  more  or  less  satisfactorily  obtained  by  his  method.  If, 

however,  fig.  3  be  examined  closely,  it  will  be  noted  that  the  cortex  consists 

of  hyphae  cut  in  all  directions,  the  majority  transverse.  On  treatment  with 

potash  these  last  appear  as  isolated  cell  sections,  whilst  the  interwoven 

hyphae  form  more  or  less  complete  enclosures  round  them.  On  addition  of 

acetic  acid  this  appearance  becomes  still  more  sharply  defined,  and  on  staining 

with  alcoholic  iodine  the  hyphae  become  coloured  so  that  the  contents  of  the 

cell  sections  show  up  clearly,  and  the  interwoven  hyphae  apparently  form 
cell-walls  around  them. 

In  the  intraperidermal  extensions  of  the  cortical  cells  it  is  almost  im- 
possible to  induce  this  parenchymatic  appearance,  and  this  may  be  attributed 

to  the  fact  that  here  the  hyphae  are  more  rarely  interwoven,  the  main 

direction  being  longitudinal. 

With  regard  to  the  action  of  potash  as  a  clearing  agent,  it  should  be 

remembered  that  this  alkali  is  a  solvent  of  usneic  acid,  which  is  apparently 
the  most  common  of  lichen  acids.  In  the  case  of  B.  thrausta  it  occurs  as 

minute  crystals  in  the  cortex,  giving  to  that  tissue  its  yellowish-green  colour, 
R.I.A.  PBOC,  VOL.    XXJCIV,   SECT.   B.  [_^] 
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though  only  present  to  the  extent  of  -3  per  cent,  as  shown  hy  Zopf.1  In  the 

case  of  R.  farinacea  it  is  present  to  the  extent  of  "25  per  cent.,  in  R. pollinaria 

•16  per  cent.;  but  undoubtedly  of  the  three  species,  R.  farinacea  is  normally 
the  lightest  in  colour,  apart  from  the  whitish,  farinaceous  appearance  given 

by  its  soredia.  Further,  if  the  acid  be  present  in  crystalline  form  it  can 

hardly  appear  as  a  structureless  cement  between  the  hyphae.  Its  presence 

is  commonly  regarded  as  substantiated  if  the  addition  of  caustic  potash  gives 

a  yellow  colouration,  but  this  generalization  should  be  regarded  with  suspicion, 

as  a  similar  colour  is  given  with  potash  by  ramalic  acid  in  R.  pollinaria,  by 

cetraric  arid  in  species  of  Cetraria  and  Cladonia,  and  probably  by  others. 

Again,  it  should  be  noted  that  these  acids  are  obtained  and  investigated  after 

extraction  from  dried  and  crumbled  lichens  by  means  of  hot  ether  (Zopf)1  or 

milk  of  lime  (Stenhouse,  II-  se),'  and  cannot  therefore  be  regarded  with  any 
certainty  as  occurring  naturally  in  the  furms  described,  except  in  the  few 

rare  cases  exemplified  by  /■'.  thmusta. 
The  excreted  substances,  acting  as  cements,  are  therefore  probably  of  the 

nature  of  lichenin,  the  gum-like  substance  occurring  in  Cetraria  islandica,  the 

Iceland  Moss ;  they  become  mucilaginous  and  semi-transparent  in  water,  as 
noted  by  Speerschneider,  but  are  hydrolyzed  readily  with  acids,  and  in  some 

cases  with  alkalis,  forming  in  some  cases  sugars,  e.g.  glucose  from  the  extract 

from  /.'         i  prtmastri,  mannite  from  Xanthoria  parietvna. 
This  gummy  character  would  account  for  the  adhesion  of  the  hyphae 

to  the  cell-walls  of  a  gap  in  periderm  tissue,  enabling  them  to  absorb  the 

decomposition  products  of  the  cellulose,  according  to  Lindau's  theory 
(Untersuchungen,  I.  p,  57 >. 

In  this  case  the  basal  disc  must  be  regarded  as  an  organ  of  nourishment 

as  well  as  of  attachment,  an  important  conclusion,  involving  the  partial 

independence  <>f  t lie  fungal  hyphae  of  their  algal  companions  and  em- 

phasizing the  symbiotic,  rather  than  the  parasitic,  nature  of  the  combina- 
tion (Funfetuck,  p.  15). 

With  regard  to  the  attachment  organs  themselves,  three  points  distinguish 

those  of  the  Ramalinat  investigated  from  those  of  Usnea  and  Uremia  as 

described  by  Schwendener  and  Lindau.  In  the  first  place  there  is  no 

limiting  zone,  the  tissues  of  the  thallus  above  and  below  the  surface  of  the 

periderm  l>eing  continuous.  In  the  second,  this  tissue  is  cortical,  consisting 

of  thickly-woven  strands  which  only  become  loose  masses  at  their  apices 

'  Zopf,  W.  Zur  Kenntnii  dur  Flechtcnstnll'u  vii.  Annalen  del  Chemie,  313,  227,  and 
300. 

II'     B,  0     I  I  -r  i  linige  Flechtcnstoffe.     Annalen  dcr  Chomie,  284. 
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or  periphery.     In  no  case  has  the  medullary  tissue   been  traced  into  the 

peridermal  gaps. 

Finally,  in  the  Ramalinae  there  is  a  definite  "  hapteral  system  " — the 
term  is  used  tentatively — consisting  of  one  or  more  main  haptera  piercing 
the  periderm,  with  lateral  branches  in  all  directions.  The  whole  system 

resembles  the  "  cortex  roots  "  and  suckers  of  Viseum  album,  the  Mistletoe,  but 
has  not  their  parasitic  function  to  such  a  marked  degree. 

The  periderm  tissue  bordering  the  main  and  lateral  haptera  is  crushed 

into  confused,  dark-coloured  layers,  and  fragments  of  cells  lie  scattered 
among  the  hyphae.  The  lateral  haptera  taper  to  a  point  which  is  lost  among 

the  periderm  cells,  apparently  dwindling  into  small  bundles  of  hyphae  which 

are  capable  of  changing  their  direction  of  growth,  and  of  branching  and 

increasing  in  diameter.  They  exert  a  wedge-like  action  on  the  cork  layers, 
as  described  by  Lindau. 

The  question  therefore  arises  as  to  whether  the  bushy  masses  in  which 

the  Ramalinae  often  occur  are  the  result  of  direct  development  of  spores  or 

of  soredia,  or  of  "runners"  from  a  parent  plant;  and  further,  in  the  last 
case,  whether  the  effective  runners  are  superficial  or  intraperidermal. 

In  this  connexion  it  is  interesting  to  note  the  view  of  Bornet,1  that  the 
algae  of  hypophloeodic  lichens  are  already  present  when  the  fungus  begins 

to  immigrate,  and  the  opposed  view  of  Frank,2  that  from  a  germinating 
spore  a  protothallus  grows  into  the  periderm  and  only  later  is  colonized  by 

immigrating  algae.  The  sucker-like  outgrowths  of  Evemia  prunastri  as 

described  by  Lindau  have  been  mentioned  above.  This  method  of  reproduc- 
tion is  undoubtedly  very  common  with  the  Ramalinae,  but  probably  not  so 

much  so  as  that  of  the  stolon-like  forms. 

Assuming  that  the  plant  reaches  its  host  from  the  outside,  the 

bundles  of  hyphae  grow  out  and  penetrate  between  the  periderm  cells.  The 

best  points  of  entrance  are  where  a  crack  in  the  bark  leads  to  a  weak  place 

in  the  tissue,  or  a  lenticel.  Here,  too,  is  a  sufficient  supply  of  water  or 

moisture  for  the  growth  of  the  hyphae;  consecpiently  the  hyphal  bundle 

increases  in  length  and  diameter,  and  crushes  aside  the  dead  cells  of 
the  bark. 

The  surface  of  these  hyphal  bundles  being  somewhat  of  the  same  character 

as  that  of  the  lichen  cortex,  the  lateral  haptera  are  formed  by  the  intrusion 

of  one  or  more  hyphae  between  the  horizontal  layers  of  periderm,  the  exact 

1  Bornet,  E.  Recherches  sur  les  gonidies  des  Lichens.     Ann.  des  Sc.  Nat.,  5  scr.  Bot. 
1873,  xvii,  p.  45. 

-  Frank,  A.  B.     Uber  die  biologischon  Verhiiltnissu  des  Thallus  einigeKrustontiechten. 

Cohn's  Beitr.     1877,  ii,  p.  123. 

[2)2] 
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stratification  of  which  facilitates  the  splitting  process.  This  power  of  the 

hyphal  tissue  has  been  demonstrated  by  Lindau  in  his  account  of  the  develop- 

ment of  suckers.  "  The  events  which  lead  to  the  attachment  of  the  thallus 

are  as  follows  : — Out  of  the  superficial  layer  spring  hyphae  in  thick  bundles 
of  parallel  threads  which  reach  to  the  surface  of  the  substratum,  and  here  by 

any  crack  leading  into  the  loose  tissue  of  the  upper  periderm  layers  act 

exactly  as  the  hyphae  of  the  basal  disc.  .  .  ." 
Such  a  system,  especially  when  composed  of  numerous  haptera,  is  capable 

of  keeping  pace  with  the  development  of  the  bark,  and  the  thallus  need  not 

be  torn  oil'  by  wind  action  when  the  outer  periderm  is  quite  dead.  Probably 
therefore  the  theories  of  Bornet1  and  Frank3  are  not  mutually  exclusive, 

Bornet's  theory  being  supported  by  the  reproduction  of  Bamodmae  by  the 
sucker  and  Btolon  methods.  Protococcm  cells  are  very  frequent  on  the 

surfaces  affected,   and  in  two  examples,  one  of  B.  Farlnacca  and   one  of 

Xamih   '  parieiina,  were  found  in  the  periderm  some  distance  below  the 
surface,  apparently  unconnected  with  any  hyphae  or  hyphal  mass.  No  clear 

case  has  yet,  however,  arisen  to  prove  conclusively  that  a  young  plant  is 

directly  or  Bolely  connected  with  the  parent  plant  by  means  of  an  intraperi 

dermal  hyphal  strand.  In  must  oases  the  evidence  consists  of  the  existence  of 

such  Btranda  running  mure  or  less  horizontally  along  the  twig,  a  state  of 

affairs  comparable  with    the   "  Flechtenmycel "  of  Zukal,  which  he  defines 

Fiiufsliick,  p.  8)  as  "  hyphal  coiuple\  usually  arising  from  an  old  lichen 

thallus,  which  often  permeates  the  substratum  for  a  foot's  length,  and  gives 

at  single  points  to  new   thallus    formations,   e.g.,   in    1'e/lidca  venosa, 
S     rrina     sa  L  ■-    Bcrtcposus,    XarUhoria    parieiina,    Clculonia 

■ .   >vc." 
The  surface  of  a  twig  is  frequently  covered  by  a  more  or  less  continuous 

gonidial  layer  which  is  too  uniform  to  lie  considered  as  soredial  in  character, 

though  possibly  fragments  rounded  "I)  in  times  <>(  drought  may  act  as  soredia, 

or  under  other  adverse  circumstances  may  produce  the  familiar  Lepraria 

forms.  There  is,  as  yet,  no  evidence,  in  the  case  of  Ramalinu,  of  direct 

vertical  connection  between  this  superficial  layer  and  the  intraperidermal 

hyphal  strands,  except  where  a  plant-outgrowth  occurs.  The  conjunction 
of  these  strands,  at  a  favourable  crack  or  lenticel,  may  be  the  determining 

condition  for  the  development  of  a  new  plant.  Again,  Xanthoria  supplies 

suggestive  evidence.     A  specimen  growing  on  a   twig   of  Hawthorn  with 

B  rue:,  K.    Recherche*  sur  les  goiiidies  ties  Lichens.    Ann.  des  Sc.  Nat.,  oser.  Bot. 
1873,  xvii,  p.  45. 

'Frank,  A.  B.  "  Obex  diu  biologiaohen  Verhiltnisse  dus  Thallus  emger  Krusten- 

lletchtcu  Cohn's  Ucker,"  1S77,  li,  p.  133. 
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four  annual  rings  had  for  length  of  lobe  from   centre  "25  inches,  and  at 
a  distance  of  -37  inches  a  small  specimen  of  the  same  species  occurred  on  a 
branch  showing  three  annual  rings,  the  intervening  surface  being  covered  by 

a  thin  layer  of  gonidia  containing  hyphal  tissue  and  the  periderm  being 

traversed  horizontally  by  hyphae.  On  the  other  hand,  this  superficial  layer 

has  been  seen  in  connexion  with  XanihorUi,  covering  a  leuticel  without 

sending  downward  growths  into  it. 

Injurious  Effect  of  Lichen  Growth  on  Trees. 

Though  it  is  usually  asserted  that  lichen  growth  does  not  to  any  great 

extent  injure  trees  from  the  point  of  view  of  the  forester,  there  is  no  doubt 

that  it  is  regarded  unfavourably  by  the  arboriculturist,  and  in  particular, 

the  fruit  grower.  Even  the  forester  may  admit  that  boughs  broken  off  in  a 

storm  are  often  covered  by  a  luxuriant  growth  of  lichens,  but  there  is  no 

direct  evidence  that  such  growth  renders  boughs  more  liable  to  damage  by 
wind. 

The  indirect  evidence  on  which  Lindau  bases  his  assertion  that  the  effect 

of  the  hyphae  is  directly  injurious  may  be  summarized  as  follows  : — 

1.  They  block  the  lenticels. 

2.  Packing  tissue  of  lenticels  disappears. 

3.  Cork  layers  are  torn  apart  horizontally. 

4.  Apart  from  lenticels,  vertical  cracks  are  forced  open. 

5.  Cell  walls  are  frequently  torn  across,  especially  in  Oaks. 

6.  Atmospheric  decomposition  of  the  cell  walls  causes  decrease  in  thick- 
ness of  cork  cell  walls  from  within  outwards,  thus  rendering  the  cork  less 

impermeable. 

In  fig.  12  we  have  evidence  of  more  definitely  harmful  action,  as  here  the 

hyphae  occur  in  periderm,  bast,  cambium,  and  even  the  youngest  cells  of  the 

wood.  That,  in  this  case,  the  hyphae  are  not  those  of  a  parasitic  fungus  is 

proved  by  the  fact  that  they  did  not  occur  in  these  positions  except  between 

the  young  plant  and  its  supposed  parent.  A  parasite  could  hardly  be  limited 
to  this  short  distance. 

This  is,  as  yet,  the  most  striking  case  observed  in  which  the  hyphae  were 

found  inside  the  periderm,  and  occurs  in  Primus  spimosa,  the  Sloe,  a  shrub  of 

very  leisurely  growth.     Hartig1  remarks  that  "  the  slower  the  growth  of  a 

'Hartig,  R.   Diseases  of  Trees  :  Trans.  Somerville  and  Marshal]  Ward,  London,  1804, 
p.  55. 
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tree  the  more  slowly  do  the  outer  cortical  layers  die,  and  so  much  the  more 

suitable  are  the  conditions  for  the  growth  of  lichens."  He  compares  the 
absence  of  lichens  on  Beeches  grown  under  favourable  conditions,  i.e.,  on 

calcareous  soil,  with  their  abundance  on  the  slow-growing  Beeches  of  sandy 
soils. 

Liudau  in  his  section  on  lichens,  in  his  edition  of  Sorauer's  Plant 

Diseases,1  states  that  it  is  impossible  for  the  hyphae  to  penetrate  within  the 
periderm  tissues  except  possibly  by  means  of  cracks  or  fissures  already 

present.  He  had  not  observed  any  cases  of  the  presence  of  hyphae  in  living 

tissues  in  his  researches  on  a  list  of  species  which  includes  those  of  liamalina. 

Ee  appears,  however,  to  have  used  as  material  chieliy  the  larger  species  of 
tree  for  his  researches  on  fruticulose  lichens.  Further  evidence  must,  however 

be  sought  before  his  conclusion  can  be  disproved,  founded  as  it  is  on  many 

investigations  and  much  knowledge  of  lichen-growth. 
There  is,  however,  this  further  consideration.  He  differentiates  between 

the  harmful  actions  of  lichens  on  fruit  and  on  forest  trees.  In  the  former 

case  he  points  out  that  the  lichen  holds  water,  and  so  keeps  the  bark  moist, 

hastening  its  decomposition,  and  at  the  same  time  offering  itself  as  a  shelter 

to  noxious  insects.  In  the  latter  he  considers  that  wealth  of  lichen-growth 

indicates  unfavourable  conditions,  dampness  of  situation,  exclusion  of  light, 

poor  soil ;  and  that  these  are  the  causes  of  the  death  of  such  trees  rather  than 

the  lichens  themselves.  On  the  other  hand,  it'  conditions  are  so  bad  that  the 
rate  of  annual  apical  growth  is  reduced  to  a  minimum,  the  lichen  may  cover 

the  tips  of  the  branches  and  cause  suffocation.  The  remedy  is  here  obviously 

to  allow  the  entrance  of  light  and  wind.  In  the  case  of  forests  on  a  large 
scale  these  statements  hold,  hut  for  the  small  scattered  woodlands  of  the 

British  Isles  it  is  more  frequently  found  that  the  maximum  lichen-growth  is 
on  the  side  of  the  wood,  and  of  the  trees  in  the  wood,  which  is  exposed  to  the 

prevailing  wind,  i.e.,  the  moisture-laden  south-west.  The  light  factor  is  here 

not  of  such  great  importance  as  it  would  be  in  a  wood  of  great  extent- 
Judging,  indeed,  from  the  luxuriant  growth  of  lichens  on  the  exposed  sides  of 

.-united  Oak,  Birch,  Hawthorn,  and  Sloe  around  our  coasts  and  on  the  highest 

wooded  portions  of  our  mountains,  it  would  seem  that  moisture  and  slow 

growth  of  the  host  were  the  important  factors.  The  presence  of  salt  in  the 

moisture  is  apparently  not  harmful  to  the  lichens,  though  wind-blown  sand  is 
undoubtedly  so,  the  action  probably  being  a  purely  physical  one. 

-  rauer,  P.     Handbuch  der  rilanzenkrankheitcn  ii,  1908,  p.  484. 
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The  remedies  for  lichen-growth  on  fruit  trees  may  be  summarized  as 
follows : — 

1.  Scraping  off  the  outer  hark  scales  and  painting  with  lime-wash. 

2.  Spraying  with  Bordeaux  mixture. 

3.  Spraying  with  5  per  cent,  soda  solution  to  which  3  to  4  per  cent,  carbolic 

acid  has  been  added.  If  the  percentage  of  acid  is  increased,  the  spraying  must 

be  done  in  winter  or  the  buds  will  be  injured,  though  the  increase  has  the 

merit  of  removing  scale  and  other  insects. 

VI.— SUMMAKY   OF   CONCLUSIONS. 

1.  The  thallus  of  the  Eamalinae  consists  of  cortex,  gonidial  layer,  and 
medulla. 

2.  The  cortex  consists  of  longitudinally  arranged  hyphae  whose  apices 
turn  outwards  to  the  surface. 

3.  Differentiation  of  the  inner  and  outer  cortices,  and  pseudoparenchy- 
matic  appearance  of  the  former  may  be  produced  by  suitable  reagents. 

4.  The  attachment  organs  are  strands  of  closely  woven  hyphae, 

longitudinally  arranged,  and  continuous  with  the  cortical  tissue. 

5.  They  penetrate  the  periderm  by  cracks  or  lenticels,  and  by  wedge-action 
cause  extensive  splitting. 

6.  They  give  rise  to  branches  in  all  directions. 

7.  From  these  horizontal  branches,  or  from  the  superficial  soredial  layer, 

or  from  both  acting  in  conjunction,  arise  new  plants. 

8.  These  organs  may  penetrate  the  living  tissues  as  far  as  the  new  wood, 

causing  direct  injury  to  the  tree. 

9.  They  also  cause  hypertrophy  of  the  peridermal  tissue,  and  erosion  of 

the  wood  by  ingrowths  of  hypertrophied  tissue. 

In  conclusion,  the  author's  thanks  are  due  to  Dr.  0.  V.  Darbishire,  of 
Bristol  University,  for  proposing  the  subject  under  consideration,  and  for 

the  loan  of  otherwise  inaccessible  literature;  to  Professor  II.  W.  Phillips,  of 

the  University  College  of  North  Wales,  Bangor,  for  advice  and  encourage- 
ment in  the  practical  investigations;  and  to  Professor  M.  Hartog,  of 

University  College,  Cork,  for  criticisms  and  suggestions  as  to  the  arrangement 
of  the  work. 
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1.— INTRODUCTION. 

In  our  second  report'  some  of  the  eaves  of  Co.  Clare,  and  their  contents,  were 
described.  The  present  report  deals  with  a  cave  considerably  further  south, 

namely,  in  Co.  Cork.  Situated  about  two  and  a-half  miles  north  of  Doneraile, 

in  the  townland  of  Castlepook  South,  it  is  easily  accessible  from  an  old 

quarry  by  a  low  tunnel.  Mr.  Ussher's  attention  was  first  drawn  to  it  by 
Lord  Castletown,  on  whose  estate  the  cave  is  situated,  and  who  afforded 

Mr.  Ussher  every  facility  for  its  exploration.  Mr.  Ussher  at  once  recognized 

that  this  investigation  was  likely  to  yield  valuable  results ;  and  having  had 

full  charge  of  similar  operations  in  previous  years,  he  commenced  the 

excavation  of  Castlepook  cave  on  the  1st  September,  190-4.-     Unfortunately, 

1  "The  Exploration  of  the  Caves  of  County  Clare."     Trans.  K.  I.  Acid  ,  vol.  xxxiii, 
Sect.  B,  pt.  1.     1906. 

2  A  short  description  was  read  before  the  British  Association  meeting  in  Dunlin,  and 
published  in  the  Report  of  the  Association  of  1908. 

R.I.A.  I'ROC,  VOL.  XXXIV,  SECT.  K.  [JR] 
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he  is  no  longer  with  us,  and  it  is  sad  to  think  that  this  report  has  to  be  issued 

without  bearing  the  name  of  the  one  who  bestowed  such  painstaking  and 

valuable  work  on  the  undertaking,  ft  is  now  four  years  since  we  have  had  to 

mourn  Mr.  Ussher's  death,  and  I  may  safely  state  that  it  will  be  impossible 
t"  tind  anyone  to  devote  more  care  and  industry  to  work  of  that  nature. 

Cave  exploration  was  with  him  a  labour  of  love ;  and,  in  spite  of  his  advancing 

years,  he  willingly  exposed  himself  to  the  greatest  hardships,  and  even  dangers, 

in  order  to  gain  ttie  knowledge  which  was  procured  by  his  unremitting 
activity. 

The  Committee  are  much  indebted  to  Professor  H.  J.  Seymour,  of  University 

College,  Dublin,  for  his  valuable  services  in  connexion  with  this  exploration. 

Mr.  E.  I.  Newton  kindly  undertook  to  name  the  bones  of  birds  obtained  in  the 

while  Mr.  Hintoii  placed  his  special  knowledge  of  the  rodents  at  my 

disposal,  and  wae  slpful  in  determining  the  lemming  remains.    To  all 

these  gentlemen  the  Committee  wish  to  express  their  thanks.  No  less  than 

•'54.'.    parcels  Dublin    from   the  cave.     As  each  of 
these  contained  on  an  average  about  100  specimens,  which  had  all  to  be 
sort  _      I,  this  alone  entailed  much  labour.     Of  these 

34.D00  bones,  "idy  the  small  fraction  of  five  or  six  thousand  could  be  accurately 

named.    By  fat  tor  number  were  fax>  fragmentary  for  determination. 

The  entire  collection  of  animal  remains  and  rocks  procured  during  the  cave 

exploration  has  been  I  in  the  National  Museum  of  Ireland.     I  have 

to  ackii'  _  valuable   help  given    by   I>r.   Smith    Woodward    and 

l>r   .  .  my  examination  of  some  of  the  cave  bones  at  the  British 
am. 

entrance  to  Castlepook  e.r  I  about  Ii00  feet  above 

sea  level  (Plate  VI  >.     It  i  to  the  road  in  a  disused  quarry,  and  not  far 

fi^m  ,i  stream   that  falls  into  the  Bregog  -       an  Bows  southward 
from  the  mountains,  and  carries  with  it  tie  oe  detritus,  tilling  all  the 

river  valleys  of  the  district.      To  the  north  and  the  cave  is  a  marshy 

flat  i  former  lake,  and  this  is  flooded  at   time-  by  the 

Ca<  ...     A    Beries  of  low        .       -re  extends  in  east-westward 

direction,  and  in  partially  quarrying  the  stone  away  for  building  purp. 
one  of  the  former  entrances  to  the  cave  was  thus  laid  bare.     Mr.  Usaher 

refers  to  others,  but  these  are  blocked  by  detritus  near  their  orifices.     Some 

of  these  may  at  time.-*  have  been  used  as  stables  forcattle.    Before  Mr.  Ussher 
explored  the  cave  it  had  apparently  been  entered  within  recent  years,  and 

1  I  reUin  the  original  name  as  given  above  rather  than  that  of   "  M mimoth  Cave,"  a 

t«rm  more  recently  applied  to  thi9  cave  by  Mr.  L'&sher. 
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most  of  the  halls  ami  galleries  could  have  been  examined  by  anyone  possessing 

the  requisite  courage  and  tenacity.  Some  of  them  could  not  have  been  visited 

by  man  before  Mr.  Ussher  made  them  accessible  by  excavation.  He 

penetrated  into  the  cave  to  the  distance  from  the  entrance  of  about  400  feet, 

but  the  portion  he  explored  may  only  be  a  small  fraction  of  the  whole.  By 

removing  the  earthfalls  and  rocks  now  obstructing  many  of  the  passages  new 

galleries  may  be  discovered.  It  is  doubtful  whether  the  cave  ever  was  suitable 

for  human  occupation.  The  early  inhabitants  of  Ireland  frequently  lived  in 

caves,  but  they  selected  such  that  were  dry  enough  in  winter;  and  they 

never  penetrated  very  deeply  into  the  recesses  of  a  cave,  but  lived  in  close 

proximity  to  the  entrance,  where  they  still  had  the  advantage  of  a  certain 

amount  of  daylight. 

Mr.  Ussher  noticed  that  sand  was  present  in  all  the  halls  and  galleries 

(except  where  it  has  been  washed  away),  and  that  the  great  harvest  of  animal 

remains  occurred  whenever  it  was  found  to  be  of  a  deep  red  or  yellowish- 
brown  colour.  Bones  were  frequently  met  with  on  or  near  the  surface  of  a 

bed  of  sand.  Where  a  stalagmite  floor  had  been  formed  on  this  bed  of  sand, 

and  the  sand  beneath  it  had  been  washed  away,  bones  were  sometimes  seen 

adhering  to  the  bottom  of  the  stalagmite.  In  other  places  the  upper  sand 
was  rich  in  bones,  the  lower  barren. 

The  following  is  a  short  description  of  the  cave,  written  by  Mr.  Ussher 

and  sent  to  me  a  couple  of  years  before  his  death  : — 

"  The  Entrance  Gallery  (Plate  VII,  1  to  2)  is  one  of  a  series  of  orifices 
in  the  base  of  the  crags.  Four  of  them  are  open  caves,  which  run  into  the 
rock  from  north  to  south,  and  each  of  them  exhibits  the  features  of  tunnel  and 

shelf.  We  excavated  one  of  these,  the  Goat-house,  and  found  a  stalagmite 

floor  which  had  been  undermined  by  the  washing  away  of  the  bed  on  which 

it  had  stood  ;  and  a  loose,  pale,  barren  sand,  with  cobbles  of  sandstone  in  it, 
had  been  intruded  into  the  hollow  thus  formed. 

In  the  Entrance  Gallery  we  found  sandstone  cobbles  in  limestone  rubble 

i  in  the  surface,  and  beneath  them  a  thick  iloor  of  granular  stalagmite  about 

three  feet  below  the  shelf,  with  a  Bear's  humerus  embedded  in  it  beneath, 

and  under  this  a  washed-out  hollow  into  which  pale,  barren  sand  had  entered. 
In  sinking  a  hole  for  the  door  frame,  near  2,  some  bones  of  Bear  and 

Reindeer  turned  up;  but  in  the  Entrance  Hall  (2)  and  Cloak-room  Leading 

east  from  it  was  deep,  barren  sand,  only  yielding  fox-earth  bones.  This  Cloak- 
room ends  in  an  earthfall  probably  covering  another  entrance.  We  follow  a 

diagonal  passage  to  3;  all  these  have  traces  of  the  shelf,  but  no  stalagmite 
in  situ. 

E'2 
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Before  coming  to  3  we  cross  the  Hue  of  the  Little  Narrow  Gallery, 

which  affords  a  heautiful  example  of  the  swelling  tunnel  above  the  deep 

trench,  and  of  the  undermined  walls  of  the  latter  hollowed  away  beneath. 

The  line  of  this  gallery  crosses  the  Hyaena  Uall,  and  one  side  of  its  tunnel 

and  shelf  may  be  seen  in  the  south  part  of  the  latter.  It  is  then  interrupted 

by  a  break-up  of  the  roof,  but  is  continued  in  the  deep  gallery  called 
the  Abyss. 

The  Hy.kna  Hall  (3a  to  4  and  5),  so  called  because  the  jaws  of  the 

Hyaena  were  found  here  first,  but  not  to  be  confounded  with  Hyaena  Laud. 

Tins  hall  is  over  40  feet  x  30  feet,  and  is  formed  of  seven  parallel  galleries, 

the  north  ends  of  which  may  be  seen  in  their  vaultings  ;  but  their  dividing 

partitions  have  collapsed,  and  those,  together  with  fallen  roof-blocks, 
Formed  a  pile  Idling  the  body  of  the  hall  in  1904,  when  we  began.  The 

rock-wall,  now  removed,  that  Banked  the  continuation  southward  of  the 

Narrow  Gallery,  traversed  the  ball;  but,  though  standing,  it  was  separated  by 

.in  open  orack  from  the  roof,  and  had  been  undermined,  as  it  stood  on  sand 

beneath.  As  we  enter  the  Hyaena  Hall  the  pendent  portions  of  partitions 
on  the  left  show  the  Bame  course  of  events. 

Portion  eep,  narrow  partition  between  the  two  eastern  galleries 

still  stands,  being  propped  by  a  block.  The  pale  sand  that  filled  the  deep 

trenches  at  each  side  of  it  was  particularly  rich  in  bones  of  Bear  and  Iteiii- 
deer.  This  hall  was  rich  in  anmi.il  remains.  The  masses  of  blocks  at  its 

northern  end  were  covered  with  a  lower  stalagmite  floor,  resting  in  places  od 

Band,  but  having  fallen  in  where  the  latter  was  washed  away.     Under  this 

igmil   raring,  and  Bometimes  adhering  to  it  beneath,  were  numerous 
bones  and  teeth. 

The  pari  near  the  passage  that  leads  to  the  Elephant  Hall  (5)  had  also 

a  lower  stalagmite  floor;  and  partly  in  this,  partly  in  rubble,  were  several 

pieces  -\  i  Mammoth's  skeleton,  the  long  bones  wanting  their  extremities,  as 

though  these  had  been  gnawed  away,  and  i  Hyaena's  jaw  was  found  near  them. 

In  the  hollow  "i  one  "i"  these  large  bones  was  a  tooth  of  a  young 
M  immoth.  It  was  noticed  that  the  bones  found  in  the  rubble  were  coated 

•I  mud,  and  tin-  was  observed  in  many  parts  of  the  cave-system 

when  were  in  rubble,     This  suggests  that  bones  and  limestone  frag- 
ment- had  been  contained  in  a  bed  of  sand  that  was  drained  away  by  waters 

that  bore  a  muddy  deposit  which  covered  the  bones. 

At  the  north-east  corner  of  the  Hyaena  Hall  the  irregular  Sand  Gallery, 

una  lowei  level,  is  plainly  one  of  those  water-courses  that  at  a  later  time 

worked  then  way  athwart  the  north  and  south  system  of  galleries.  It  has 

quantities  of  loose,  pale  sand ;  but,  with  the  exception  of  a  few  bits  of  ancient 
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bones  (probably  drifted  out  of  the  higher  sand-beds),  it  only  contained  fox- 
earth  bones. 

Huge  earthfalls,  intrusions  from  roof-fissures,  occupy  .some  of  the  west 
and  nearly  the  whole  of  the  south  side  of  the  hall.  In  removing  some  of  the 

latter  we  found  dark,  wet  earth,  lumps  of  charcoal,  and  teeth  of  horse  and 

ox — all  foreign  to  the  cave.  The  passage  (5  to  5a)  that  leads  from  the 
Hyiena  Hall  to  the  Elephant  Hall  has  the  upper  stalagmite  sheet  very  close 

to  the  roof.     It  had  also  a  lower  stalagmite  floor  of  later  formation. 

The  Elephant  Hall  (5a,  6a,  6, 11),  so  called  from  the  shoulder-blade  of  a 
Mammoth,  the  first  bone  of  that  animal  found  by  us.  This  hall  is  divided 

into  three  portions  by  walls  or  masses  of  rock  that  formerly  divided  separate 

galleries.  The  principal  of  these,  which  starts  from  the  eastern  division,  is 

the  Long  Gallery,  which  extends  some  120  feet,  and  is  the  linest  in  the  cave. 

Another  short,  descending  gallery  leads  from  an  alcove  in  the  east  wall  of 

the  hall,  and  after  a  turn,  made  by  a  cross-gallery,  opens  into  the  abyss.  The 
eastern  wall  of  the  Elephant  Hall  is  undermined,  and  seems  unaccountably 

supported,  as  a  large  crack  separates  it  from  the  roof,  similar  to  what  we 

noticed  in  the  Hyaena  Hall.  Running  north  from  the  above  alcove  is  a  very 

small  gallery,  in  which  we  discovered  a  skull  of  Mammoth  in  sand  and 

rubble  that  partially  tilled  it,  and  in  a  cavity  communicating  with  this  was 

the  hip-bone.  Other  bones  were  in  the  neighbouring  lower  stalagmite, 
which  floored  much  of  this  and  the  next  division  of  the  hall,  and  rested  on 

a  bed  of  dark  sand.  This  sand  contained  broken  masses  of  older  stalagmite, 
with  skulls  of  Bear  and  Reindeer.  About  a  foot  under  it  was  buried  another 

stalagmite  floor,  which,  though  broken,  seemed  to  be  in  situ.  Under  this 

again  was  a  paler  sand.  We  encountered  a  huge  mass  of  limestone  covered 

with  the  former  stalagmite  that  contained  Mammoth's  bones.  This  mass 
may  have  been  the  eastern  wall  of  the  Long  Gallery,  which  had  fallen  down 

before  the  bones  were  deposited,  as  a  rib  of  the  Elephant  was  embedded  on 

top  of  it.  All  that  remains  of  the  Long  Gallery  here,  before  we  cuine  to  the 

fallen  rock  called  the  Tortoise  (6),  is  the  apex  in  the  roof  and  the  deep  trench 

which  is  cut  in  a  bed  of  the  harder  rock  that  dips  to  t he  north.  A  similar 

sloping  rock-bed,  with  the  trench  excavated  in  it,  was  found  in  the  next 

division  of  this  hall,  indicating  a  gallery  whuse  tunnel-structure  and  sides 

are  gone.  Here  the  rock  was  buried  deep  under  a  bed  of  varied  inter- 
stratitied  sands,  which  yielded  no  bones  but  those  of  Rabbit,  Fox,  and  the 

prey  of  the  latter.  A  rock-mass  of  fallen  roof,  11  feet  by  7  feet,  lay  over  it. 

The  vicinity  of  the  north  wall,  however,  produced  Mammoth,  Bear,  and 

Reindeer,  some  bones  being  cemented  to  it.  The  western  or  third  division 

of  the  Elephant  Hall  is  encumbered  with  huge  fallen  masses  of  the  roof,  but 
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in  its  north-east  corner  is  a  small  gallery  communicating  with  one  of  the 
orifices  in  the  crags  near  the  entrance. 

He  turning  to  the  Long  Gallery  (6,  7,  16)  of  which  a  tine  view  may  he 

seen  from  the  south  end  of  the  Tortoise  block  that  spans  it  (see  1'laie  VII, 
cross-sections i.  we  find  the  tunnel  very  large,  with  pronounced  shelf  and  deep 
trench,  at  the  enlarged  bottom  of  which  it  is  perforated  and  crossed  by  the 

low-level  water-courses  that  cut  across  the  galleries.  The  principal  of  these 
descended  into  a  cavity  called  the  Lowest  Cellar,  which  communicated  with 

the  l"'tt«>ni  of  the  Abyss,  and  the  Straddling  Gallery  east  of  it.     This  great 

Qow-hole  had  undermined  the  eastern  wall  of  the  gallery,  which  fell,  and 

its  ruins  now  Lie,  coated  with  Btalagmite,  at  the  bottom  ol  the  Bride's  Hall, 
a  portion  of  1 1  u ■  !  Ilery  whose  roof  is  adorned  with  innumerable  small 

Btalactib  -  A  .  nal  gallery  heir  crosses  it,  and  from  this  crossing  south- 

wards the  Long  Gallery  -  the  Longest  stretch  of  upper  Btalagmite 
remaining  unbroken  in  the  cave.  There  is.  however,  a  piece  of  it  in 

t!i<-  roof  further  south,  and  between  the  two  the  upper  stalagmite  has 
fallen,  and                               jed  in  masses  in  the  jaws  of  the  trench,  being 

ented  together  by  fresher  Btalagmite.     In  spite  of  being  so  splendid  an 

it  contained  bnt  few  fossil  bones,  its  Band-bed  having 
iil  washed  away.     It  ends  in  an  earthfall,  bnt  has  there  an 

opening  to  the  east  into  a  chambei  that  has  communication  by  a  deep  passage 

with  the  Abyss,  which  is  parallel  with  the  Long  Gallery. 

Fairy-laud. 

The  •  .    \\  ■  -••,]  the  line  of  this  gallery  (between  2  and  3) 
where  we  find  it  in  the  Little  Narrow  Gallery,  and  we  have  traced  one  Bide 

of  it  which  remains  in  the  southern  pari  of  the  Hyiena  Ball.  We  have  found 

the  Bouthen  n  of  the  Abyss  running  parallel  with  the  Long  Gallery 

in  that  direction ;  but  it  i-  the  central  portion,  where  it  is  besl  preserved,  that 
now  dem  tention. 

We  enter  it  by  a  s  endiug  from  the  alcove  in  the  Elephant 

Hill,  and  there  it  is  choked  northwards  by  a  high  bed  of  Band  surmounted  by 

an  earthfall  and  fallen  bli  om  this  point  southward  the  Abyss  is  clear 

for.  _  ght  and  depth  seem  unbroken   by  tunnel  or 

■.  Portions  of  the  upper  stalagmite  Bheetiug  remain  overhead,  the  west 
wall  beit  .  endicular  Ixith  above  and    below  this  Btalagmite,  and  the 

each  which  does  not  narrow  nor  expand  much 

_::   its  dark    sides   are  unpven    and    rough.     A  high   talus  "i 
town  from  where  we  now  enter  the  Abyss,  and  this  contained 
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bones  of  Mammoth,  &c,  but  we  worked  it  out  in  1904,  piling  the  sand  further 

south.  It  was  covered  with  rubble,  under  which  were  2  or  3  feet  of  red-brown 

bone-sand,  then  pale,  barren  sand,  then  again  red-brown  sand  with  bones,  and 
lowest  black,  barren  sand.  Vertebrae  and  bits  of  tusk  of  Mammoth  were  in  the 

dark  red  sand  as  well  as  in  rubble  and  breccia,  and  the  leg  bone  of  a  Bear 

was  placed  perpendicularly  in  the  sand-bed. 
On  the  east  side  of  the  Abyss  (about  No.  7  level)  is  a  series  of  openings 

into  the  next  gallery  that  remind  one  of  a  clerestory,  and  the  bases  of  this 

series  run  in  an  inclined  plane  of  bedding,  dipping  north.  They  were 

apparently  made  by  water  which  ran  from  this  gallery  into  the  next  or  vice 

versa,  and  in  the  orifice  by  which  we  squeeze  into  the  next,  the  Straddling 

Gallery,  Mr.  U.  Evans  found  a  Bear's  femur.  At  the  lowest  level  explored 
are  water  channels  of  a  much  later  period  communicating  with  the  galleries 

on  both  sides  of  the  Abyss. 

The  Straddling  Gallery  (10)  is  dark,  narrow,  and  uniform  in  breadth 

like  the  Abyss,  but  the  upper  stalagmite  is  continuous  overhead.  Entering 

through  one  of  the  clerestory  openings  (between  9  and  10)  one  finds  ledges 

on  each  side  which  afford  footing  far  above  the  bottom.  Proceeding  along 

these  a  hole  is  reached  on  the  east  side  by  which  one  passes  into  the  third 

gallery,  and  a  corresponding  opening  leads  into  the  fourth  gallery  of  this 

section,  called  Fairy-land.  At  the  bottom  of  the  Straddling  Gallery  was  a 
bed  of  sand  that  contained  bones  of  Bear  and  Beindeer. 

The  Third  Gallery.  At  the  point  where  we  enter  the  roof  to  the  right 

shows  a  small  twin  gallery  ;  the  partition  must  have  fallen  before  the  forma- 
tion of  the  upper  stalagmite,  as  this  extends  across  both  it  and  the  main 

gallery  in  an  unbroken  sheet.  This  Third  Gallery  contained  in  places  three 

distinct  Moors  of  stalagmite  at  different  levels,  the  lower  floors  being  chiefly 

composed  of  broken  masses  united  together,  and  such  a  secondary  floor  was 

found  even  under  upper  stalagmite  unbroken.  It  was  prolific  in  bones,  chiefly 

below  the  third  stalagmite  floor,  and  these  were  coated  with  hardened  mud. 

Though  the  curve  of  the  roof  widens  above  the  upper  stalagmite  more  than 

the  perpendicular  walls  below,  yet  the  tunnel  shape  is  not  developed  either 

here  or  elsewhere  in  Fairy-land,  and  the  deep  trench,  though  represented,  is 
not  much  narrower  than  the  body  of  the  gallery.  There  are  side  openings  in 

the  walls  far  above  the  level  of  the  clerestory  in  the  Abyss. 

Near  the  southern  end  of  this  long  gallery  is  an  opening  low  down  on  the 

west  side  that  leads  into  deep,  empty  caverns  and  swallow-holes  in  the  line 
of  the  Straddling  Gallery. 

The  Fourth  Gallery.     The  roof  is  duplicated  as  in  the  Third  Gallery 

It  shows  the  simple  vaulting  above  the  upper  stalagmite,  which  remains  in 
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two  places,  the  walls  being  approximately  perpendicular  down  to  the  level  of 

the  trench,  which  is  poorly  developed.  A  secondary  stalagmite  floor  was 

formed  where  the  wreck  of  the  upper  had  fallen  on  a  sand-bed;  under  this 
was  a  hollow  where  the  sand  had  been  partially  washed  away,  and  there,  in 

and  under  the  second  floor  of  Stalagmite,  were  many  bones.  Y.//.  a  leg  bone  of 

Mammoth  and  "there,  some  of  which  adhered  to  the  bottom  of  the  stalagmite. 

We  found  also  the  remarkable  feature  (met  with  in  the  Third  Gallery)  of  the 

secondary  floor  of  broken  stalagmite  extending  under  the  unbroken  upper 

stalagmite.  The  Band-bed  Btretched  northward,  and  was  rich  in  animal 
remains  even  where  the  roof  became  quite  broken  up  and  on  a  high  level. 

There  the  •■•■  split  and  crushed  by  pressure,  and  an  opening  exists 
int"  the 

l'n  in  and  Sixth  Gallebibs,  which  are  narrow,  dark,  and  nearly  empty, 
but  a  Mammoth's  bone  was  found  in  the  fifth,  and  bits  ..i  bone  in  the  sixth. 

From  the  central  portion  of  the  Elephant  Hall  1 11 1  one  creeps  through  a 

shallow  |  nt"  the  Horsb  Gallery  (12a  t"  14  .    On  entering  a  very 

Btriking  view  is  obtained  "f  its  wide  tunnel  and  upper  stalagmite  which  forms 

a  bridge  or  ceiling  beneath  the  apex.  Smaller  galleries  run  on  each  side,  one 

of  which  has  a  larg  s-opening  int"  tin-  Horee  Gallery.    The  sand  in  the 
latter  was  nearly  barren  of  bones.  Farther  on  towards  14)  the  whole  side 

of  tin-  trench  has  Blipped  out  int"  the  centre,  and  this  mass  of  rock  we  called 
the  11 

the  few  east  and  west  passages  of  any  size  leads  into  the 

Blot  or  Faibv  Haj  i.  <  !■'■>.  named  from  its  broad,  flattish  ceiling  of  blue  lime- 
stone with  numb  tites.  The  western  wall  shows  hollowing 

like  the  tunnel.  At  the  north  end  a  wide  tunnel  gallery  leads  some 

distance  until  it  is  blocked  up  to  the  roof  with  pale  sand  which  fills  most  of  the 

hall  to  a  depth  of  several  feet  A-  the  _  Uery  points  towards  orifices  in 

Hurley'.-  part  of  the  quarry  outeidi  -  that  this  profusion  of  pale,  barren 
sand  wat  into  the  hall  from  the  north  as  it  was  into  the  Goat  House 

a  little  further  east,  and  int"  the  central  part  of  the  Elephant  Hall. 

3     era]  smaller  galleries  branch  out  of  the  Blue  Hall  northwards.    We 

••■  on  the  west  side.    Tic-  Bhelf  was  found  about  7  feet  below  the 
f  the  sand,  and  the  trench  in  the  rock  was  12  or  14  inches  wide.     It 

contained  Bome  broken-up  stalagmite,  but  this  excavation  yielded  only  one  or 

two  bones.     In  tl  hall  beneath  the  great  bed  of  pale  sand  we 

me  on  a  broken-u]  gmite  floor,  and  under  that   was  a  darker  sand 

containing  Hears'  and  I 
A    nit  the  middle  of  the  west  side  irthfall  on  top  of  which  is  an 

orifice  that  opens  int"  a  series  of  .small  galleries  and  swallow-holes.     Furthei 
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west  again  is  a  wider  cavity  having  a  floor  of  limestone  rubble  as  though  the 
sand  had  been  washed  out. 

From  the  southern  extension  of  the  Blue  Hall  a  rounded  opening  worn 

in  the  rock  leads  into  the  Fat  Man's  Passage,  a  deep,  narrow  gallery  with 
regularly  vaulted  roof,  which  has  another  orifice  on  its  east  side  opposite  that 

by  which  we  enter.  These  must  have  conveyed  the  water  of  the  gallery  which 

stops  north  of  them.  Squeezing  sideways  along  the  Fat  Man's  Passage  we 
come  to 

The  Hall  of  the  Agonies  (17).  This  with  the  Hall  of  the  Earthquakes 

(14-15)  opening  to  the  south  of  the  Horse  Gallery,  are  rugged  open  spaces 
encumbered  with  fallen  masses  of  the  roof.  The  gallery  structure  can  only 

be  traced  where  it  issues  from  them.  Continuing  southward  along  what  was 

a  Double  Gallery  (17-18)  we  find  the  double  form  at  one  part  where  we  pass 
under  a  piece  of  the  upper  stalagmite.  After  this  the  gallery  grows  narrow 

with  a  deep  sand-bed  which,  however,  proved  barren  of  animal  relics.  Before 
coming  to  the  doorway  of  Hyasna  Land  the  gallery  becomes  vaulted,  and  one 

can  stand  upright ;  but  at  the  Portal  (18)  the  upper  stalagmite  begins,  leaving 

so  little  space  above  our  floor  that  one  must  kneel  to  enter,  and  here  the 

passage  was  so  blocked  by  limestone  that  there  was  barely  room  to  pass  the 

body  through  about  3  feet  above  the  floor  until  we  opened  up  a  way.  Some 

of  the  blocks  are  still  incorporated  with  the  stalagmite.  It  seems  probable 

that  the  impediment  here  was  such  as  to  cut  off 

Hy^na  Land, 

the  section  which  we  now  enter.    On  working  within  this  portal  we  at  once 

unearthed  such  abundance  of  bones,  including  those  of  Hya?nas,  as  we  had 

never  yet  found ;  and  this  richness  of  animal  remains  continued  through  all 

portions   of   this  very  distinct  section   of   the  cave.     It   presented   special 

features,  the  gallery  structure  being  modified  as  follows  : — The  sand-bed  was 
never  far  below  the  roof,  seldom  allowing  one  to  stand  upright ;    all  the 

galleries  that  we  worked  had  an  abundance  of  it  often  packed  tightly.     The 

roof-vaulting,  where  present,  consisted  of  a  small  pointed  arch  above  the 

tipper  stalagmite,  and  the  swelling  tunnel  was  absent  as  well  as  the  profoundly 

deep  trench.     Where  the  trench  existed  it  was  in  a  sloping  rock-bed  discon- 
nected with  the  roof  in  an  open  space  chamber  or  hall.    There  was  a  series  of 

east  and  west  openings  connecting  the  galleries  and  in  some  cases  terminating 

them.     There  is  moreover  no  steady  air-current  here,  such  as  we  used  to  find 

elsewhere,  and  at  times  candles  burn  dimly  in  Hya-na  Land.     The  nearness 
to  the  surface  was  realized  when  we  heard  a  mowing-machine  overhead.     In 
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the  galleries  of  this  section  we  found  worn  sandstone  cobbles  in  the  sand- 

beds.  On  passing  through  the  portal  and  crossing  transversely  two  low  galleries 

filled  up  in  our  working  (18-19)  we  came  to  two  consisting  of  trenches  in  a 
bed  of  rock  over  which  a  low  hall  (19)  extends  westwards.  These  four 

galleries  were  called  the  Quadruple  Set.  A  breach  in  the  wall  of  the  trenches 
between  the  third  and  fourth  of  these  was  filled  with  rubble,  and  in  this  was 

a  radius  of  adult  Mammoth  coated  with  hardened  mud.  This  fourth  gallery 

leads  into  the  Threatening  Gallery  where  the  thick  upper  stalgamite  holds 

on  by  one  side  only,  supporting  blocks  of  limestoue.  This  gallery,  rich  in 

bones,  had  been  inhabited  by  Hysen  is,  of  which  the  most  perfect  skull  that 

we  found  was  only  8  inches  below  the  surface  of  the  sand.  These  animals 

appear  to  have  made  the  Mammoth  their  prey  especially  in  the  very  young 

state,  from  the  remains  we  found  here  ;  and  the  presence  of  bones  of  Reindeer 

packed  into  this  passage,  and  similar  places,  indicated  that  it  co-existed  with 

the  Hysena,  l; -mains  of  l'.ear  were  among  the  deepest  that  we  found.  A  few 
worn  pieces  of  sandstone  occurred  in  the  Threatening  Gallery  along  with  the 

limestone  pieces.  It  terminates  in  a  cul-de-sac,  but  close  to  this  are  openings 
right  and  left.  That  on  the  east  communicates  with  the  Aged  Carnivores 

Gallery  which  here  ends  in  an  avalanche  of  stone.  The  orifice  on  the  west  side 

opens  into  a  short  piece  of  gallery  called  Dalton  Gallery,  where  the  globular 

head  of  a  Mammoth's  femur  had  been  left  and  was  found  loose  on  the  surface 

coated  with  mud.  Entering  Dalton  Gallery  by  a  sloping  water-worn  orifice 

we  pass  on  out  of  it  by  a  corresponding  one,  both  these  openings  being  con- 
siderably above  the  bottoms  of  the  galleries.  Below  the  level  of  these  side 

openings  in  Dalton  Gallery  was  a  bed  of  pale  sand  15  inches  deep,  with  dark 

sand  uuder  it.  and  a  paler  sand  still  beneath  these.  Bones  were  found  in 

both  these  sands,  most  numerously  in  the  pale  one.  Hy:ena  remains  were 

abundant  also,  a  spine  of  a  Mammoth  s  vertebra,  and  ends  of  Reindeer's 
bones,  all  less  than  2  feet  deep.  Under  this  was  a  buried  Btalagmite  floor, 

plainly  that  which  had  fallen  from  overhead.  A  broken  skull  of  Bear  was 

1  foot  below  the  surface,  a  piece  of  the  broken  stalagmite  resting  on  it,  and 

we  continued  to  find  Bears'  remains  down  to  3  feet  deep.  While  excavating 
it  was  remarked  that  both  in  this  and  the  last  gallery  the  remains  of  Hya?na 

were  usually  near  the  surface,  while  bones  of  Bear  were  among  the  deepest. 

Beyond  Dalton  Gallery  we  found  a  barren  stony  chamber,  and  we  return 

through  the  Threatening  Gallery  to  the  Low  hall  (now  filled  up).  This 

extends  westwards  over  benches  of  rack  that  dip  to  the  north.  <  >n  this  rooky 

floor  sand  and  bones  had  accumulated,  and  a  thick  stalagmite  floor  had  formed. 
We  bo  k  bones  of  Reindeer  out  of  this  floor  and  beneath  it.  It  is  evident 

that  the  gallery-structure  had  here  disappeared,  and  that  sand  had  been 
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deposited  on  the  rocky  bottom,  and  the  hall  thus  formed  inhabited  by  the 

extinct  animals,  and  also  that  stalagmite  had  formed  before  that  fauna  had 

disappeared.  One  difference  between  this  and  the  former  halls  is  that  the 

space  between  the  upper  stalagmite  (observable  in  parts  of  galleries  that 

remain)  and  this  second  or  lower  floor  is  very  much  less.  We  had  to  cut 

bones  out  of  this  stalagmite  with  a  cold  chisel.  Others  of  Mammoth,  Bear, 

Hyaena,  and  Reindeer  were  met  with  either  loose  among  rubble  or  in  sand 

under  this  stalagmite ;  a  tibia  and  horns  of  Eeindeer  showed  marks  of  the 

teeth  of  rodents,  but  had  been  subsequently  coated  with  sandy  mud  over  the 

tooth-marks,  showing  that  these  were  ancient. 
The  west  side  of  the  low  hall  was  open  into  the  side  of  the  largest  gallery 

in  Hyaena  Land.  It  extends  north  and  south  beyond  the  limits  of  the  low 

hall,  and  from  the  teeth  of  old  Bears  and  Hyaenas  found  there  I  called  it  the 

Gallery  of  the  Aged  Carnivores  (19).  Portions  of  the  upper  stalagmite 

remain  two  or  three  inches  below  the  roof  bridging  over  the  gallery,  seven 

feet  wide.  Under  this  was  an  empty  space,  and  then  pale,  barren  sand  on  the 

surface  covering  the  darker  sand-bed,  which  was  rich  in  bones.  Among  the 

first  of  these  was  part  of  a  Mammoth's  mandible  with  molar  tooth.  We  first 
excavated  the  sand  northward  to  a  depth  of  3  feet  uutil  at  19  feet  we  were 

stopped  by  an  earthfall,  and  we  then  worked  back  southwards,  digging  deeper. 

The  bone-sand  contained  great  numbers  of  remains  of  the  above  animals  from 
Mammoth  to  Lemming,  including  two  bones  of  Irish  Elk,  and  notably  jaws 

and  teeth  of  Hyaena,  a  cranium  of  which  was  found  deep  in  a  fissure  or 

swallow-hole  on  the  east  side.  There  were  also  coprolites  of  this  animal,  and 

remains  of  very  old  and  very  young  Bears.  Reindeers'  bones  were  plentiful, 
and  the  recesses  at  the  sides  of  the  gallery  were  specially  prolific. 

We  then  worked  this  gallery  southward  (where  it  was  8  feet  wide)  for 

17  feet,  and  there  a  pile  of  fallen  stone  and  earth  stopped  further  progress. 

In  this  part  we  discovered  a  broken  skull  and  other  bones  of  Wolf,  and  a 

very  brittle  skull  of  Fox  was  3  feet  deep  under  sand  packed  with  stones. 

At  various  points  and  depths  were  rounded  pieces  of  sandstone  or  cobbles. 
These  could  not  have  been  intruded  with  earthfalls  at  a  later  date  unless  the 

whole  sand-bed  with  its  profusion  of  bones  was  remanM.  The  objection  to 

such  a  supposition  is  that  delicate  skulls  lay  in  the  same  sand-stratum  with 
heavy  blocks  of  limestone  and  stalagmite,  and  where  the  latter  had  fallen  its 

remains  lay  buried  3  feet  or  more  under  the  bones.  The  pale  barren  sand 
had  indeed  been  drifted  in  on  the  surface,  but  beneath  that  all  seemed 

undisturbed  since  the  deposition  of  the  animal  remains. 

On  the  west  side  of  the  above  gallery  is  a  large  water-worn  orifice,  sloping 

north,  which  leads  into  the  parallel  Gallery  of  the  Elephants'  Teeth 

[F2] 
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This,  at  its  southern  end,  has  the  vaulted  roof,  the  upper  stalagmite  having 
there  fallen,  and  its  wrecks  were  found  under  six  feet  of  sand. 

Where  the  gallery  of  the  ]  rish  Elk  branches  off,  opposite  the  above  orifice, 

a  very  deep  bed  of  sand  occurred,  which  contained  a  surprising  assemblage 

of  young  and  old  Reindeers'  remains,  down  to  the  low  level  of  nine  feet  below 
the  upper  stalagmite.  Near  them  had  been  a  swallow-hole,  and  it  seemed  as 
if  bodies  of  Reindeer  had  been  drawn  down  by  the  vortex  of  water  to  this 
vicinity. 

The  angular  space  between  the  two  galleries  (of  the  Elephants'  Teeth 
and  of  the  Irish  Elk)  had  a  horizontal  vacant  area,  at  a  high  level,  in  which 

stands  the  upper  stalagmite  sheet,  crossing  both  these  galleries  as  well,  within 

a  few  inches  of  the  irregular  roof.  It  is  found  by  Professor  Seymour  to  be 

practically  on  the  same  level  as  the  upper  stalagmite  in  the  distant  parts  of 

the  cave,  and  marks  the  horizon  of  its  earliest  sand-bed  of  which  we  have 

evideni  I  In  this  bed,  now  gone,  the  stalagmite  must  have  been  formed. 

As  w,-  worked  northward  we  found  teeth  and  bones  of  Mammoth,  Hya?na, 
and  Wolf  in  the  sand,  which  closed  up  to  the  upper  stalagmite,  and  after 

that  an  earthfall  stopped  our  progeea  In  this  gallery,  as  well  as  in  that  of 

the  Aged  t'.nni.  -  a  bed  of  pale,  barren  sand,  about  18  inches  deep 
above  the  bone-sand,  and  this  deepened  at  the  swallow-hole  above  raen- 
bioned. 

The  GALLERY  i>f  tub  Irish  Elk  has  an  irregular,  slightly-vaulted  roof  over 

the  upper  stalagmite  (which  remains  for  13  feel  ,  and  perpendicular  sides 
until  we  du-  down,  where  we  found  t;  1  in  Y  form.     At  six  to  seven 

feet  from  the  corner  of  the  last  gallery  we  found  a  large  limestone  block  from 

tw..  feel  i"  three  feet  below  the  surface  of  the  sand,  with  bones  of  Hyaena  and 

M  mimoth.  If  this  block  fell  at  any  time  from  the  mof  it  must  have  done  so 

before  the  sheel  of  nppei  ite  (which  is  still  above)  was  formed.    This 

would  tend  I  hat  the  Band  and  bones  among  which  it  lay  were  more 

ient  than  the  upper  stalagmite ;  but  in  the  last  two  galleries  the  bone- 
Band  lay  over  the  fallen  fragments  of  the  upper  stalagmite.  Sandstone 

cobbles  wei>-  found  between  the  pale  upper  sand  and  the  coarse,  dark  bone- 
I.  There  were  various  bones  II  ■  ua,  Mammoth.  Keindeer,  and  Irish 

Elk.  Of  the  latter  we  got  a  piece  of  the  beam  of  one  antler,  apparently 

gnawed  and  .. 

The  irregular  DIAGONAL  GALLERY  or  chamber  on  the  left  or  south  yielded 
more  of  the  above  bones. 

Al  IS  feet  the  Gallery  ol  the  lush  Elk  is  intersected  by  a  narrow  north- 
and-south  passage,  just  where  it-  direct  course  is  barred  by  an  earthfall  (20). 
This  we  called  the  Gallery  of  thb  Vertebra,  from  a  cervical  vertebra  of  a 



Scharfp,  Seymour,  and  Nkwton — Castle  pooh  Cave.  45 

Mammoth  found  in  it,  besides  which,  on  digging  deep,  we  got  bones  and 

teeth  of  the  usual  fossil  mammals.  At  its  southern  end  this  opened  on  its 

east  side  into  the  Beak's  Den,  which  extended  some  20  feet  further  south, 
and  which  terminates  its  direct  course  abruptly  at  each  end.  At  either  end 

it  has  openings  east  and  west.  That  opposite  the  end  of  the  Vertebra  Gallery 

leads  into  an  extension  of  the  gallery  of  the  Swallow-hole  (below),  and  it 

proved  to  be  very  deep  and  full  of  bone-sand,  in  which  we  got  a  half  mandible 
of  adult  Hysena,  with  Eeindeer  bones  both  above  and  beneath  it,  as  far  down 
as  six  feet  below  the  surface ;  also  remains  of  Bear  and  Mammoth. 

The  Beak's  Den  has  a  simple  vaulted  roof,  with  perpendicular  sides, 
which,  however,  narrowed  beneath  the  sand-bed,  leaving  barely  room  to  work 
in.  This  sand,  which  was  muddy  or  earthy,  contained  blocks  and  rubble  that 

increased  as  we  descended.  We  dug  in  places  four  feet  deep,  and  the  first 

foot  or  so  contained  hardly  any  bones ;  but  the  bed  below  that  was  the 

richest  I  have  seen,  so  that  we  filled  two  riddles  with  remains  of  Mammoth, 

Bear,  and  Eeindeer. 

The  richness  of  these  deep,  narrow  galleries  is  due  to  the  bones  having 

been  packed  into  close  limits,  and  buried  deep,  where  they  lay  undisturbed. 

At  its  southern  end  the  Bear's  Den  led  eastward  by  another  sloping 
opening  into  a  chamber  that  crossed  the  trenches  of  two  narrow  galleries. 

The  nearest  or  western  one  contained  a  swallow-hole,  in  which  was  found  a 

fine  Mammoth's  tooth,  loose,  under  a  stone.  Both  these  galleries,  and  the 
chamber  that  contained  them,  yielded  from  their  sand-beds  a  number  of 
bones. 

On  the  opposite  or  west  side  of  the  Bear's  Den  (21)  the  sloping  orifice  led 
into  the  Gallery  of  the  Humerus,  so  named  from  a  Mammoth's  humerus 
discovered  in  a  deep  cavity,  packed  in  with  pieces  of  limestone,  under  a  cake  of 

brecciated  sand.  The  extremities  of  this  huge  bone  had  been  much  gnawed. 

The  southern  extremities  of  this,  and  of  the  Gallery  of  the  Swallow-hole, 
were  too  narrow  to  pursue. 

An  examination  of  the  Low  Hall  (19-21)  .shows  that  its  structure  is 

analogous  to  that  of  the  smaller  chamber  of  the  Swallow-hole  Gallery.  In 

each  of  these  a  wide  vacancy  was  formed,  above  the  bedding-plane,  of  a  harder 

stratum  of  rock,  leaving  the  deep  trenches  of  the  galleries  in  the  latter.  In 

the  Low  Hall  this  plane  slopes  up  above  the  level  of  the  upper  stalagmite, 

at  the  mouth  of  the  Threatening  Gallery,  where  it  depends  from  one  side, 
laden  with  blocks. 

A  similar  slope  may  be  seen  in  the  Elephant  Hall,  where  the  trench  of 

the  Long  Gallery  commenced.  The  dip  in  these  cases  is  always  to  the  north, 

and  the  same  slope  is  observable  in  the  series  of  east  and  west  openings  at 
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the  southern  end  of  the  Threatening  Gallery,  in  the  opening  leading  into  that 

of  the  Elephants'  Teeth,  and  at  each  end  of  the  Bear's  Den,  left  and  right. 
Such  openings  are  characteristic  of  this  section  (Hyaena  Land ),  and  plainly 

conveyed  the  currents  of  streams  that  formed  the  galleries  at  a  mur-h  earlier 
period  than  those  swallow-holes  and  cross  orifices  found  at  the  bottoms  of 

deep  trenches  (as  in  the  Long  Gallery  and  the  Abyss),  which  point  to  a  late 

chapter  in  the  cave's  history,  and  which  drained  away  the  sand-bed  in  their 

vicinr.v." 

8.— GEOLOGY. 

The  remarks  which  follow  are  based  on  a  personal  examination  of  the  cave 

and  surrounding  district  made  on  the  occasion  of  several  visits  to  Castlepook 

in  company  with  M  whose  loss,  in  common  with  all  who  had  the 

pleasure  of  his  acquaintance.  I  most  deeply  deplore.  Only  those,  perhaps, 

who  day  after  day  watched  his  ceaseless  energy  in  the  cave  and  the  unvarying 

enthusiasm  with  which  he  worked,  in  spite  of  conditions  trying  even  to  men 

of  half  his  age.  can  appreciate  what  an  irreparable  loss  that  particular  branch 

oi  research  in  this  country  has  sustained  by  his  death.  On  several  occasions 

it  was  my  privilege  to  help  him  by  laying  out  the  main  lines  of  the  survey  on 

which  his  beautiful  plan  of  the  cave  was  based.  Those  who  have  attempted 

with  an  ordinary  field  theodolite  to  carry  out  a  cave  survey  can  realize  the 

severe  physical  discomforts  involved  in  the  process ;  and  not  the  smallest 

share  of  these  was  borne  by  Mr.  Usher,  and  in  a  manner  that  compelled 

admiration,     (in  my  la.-'  dy  a  fern  i*»fore  his  death,  I  spent 
three  days  running  a  series  of  levels  round  the  whole  ol  the  cave,  in  order  to 

determine  the  horizon  ol  the  shelf  and  stalagmite  floor.  &o»,  and  again  he 

gave  me  most  material  assistance,  and  toot  copious  notes  from  which  numerous 

cross-sections  were  drawn,  some  being  here  reproduced  (see  maj.i 

Oil'  :  the  levelling  was  a  source  of  great  satisfaction  to  him  as 

confirming  a  pre-conceived  opinion  that  the  main  stalagmite  floor  developed 

to  a  greater  or  less  degree  in  the  various  passages  in  the  cave  was  all  on  one 

horizon,  and  belonged  to  the  same  period  of  fonnati  >n. 

The  cave  is  formed  in  vrr-ai  is  now  a  bluff  or  knoll  of  limestone  of 

Carboniferous  Age,  the  Lower  Limestone  of  the  Geological  Survey.  A  few 

miles  to  the  north  are  the  Ballyhoura  Mountains  of  Old  Bed  Sandstone  Age, 

rising  to  a  height  of  some  1400  feet. 

A-    -     natty  the  case,  the  ca>  -is  of  a  number  of  passages  formed 

by  enlargement  of  the  vertical  cruse-joints  of  the  rock.     Those  of  one  parallel 
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set  of  passages  running  approximately  10°  east  of  north  are  more  numerous, 
extensive,  and  regular,  the  cross-connecting  series  being  fewer  in  number,  of 
more  irregular  form,  and  generally  much  smaller,  sometimes  mere  tortuous 

tunnel-shaped  tubes  through  which  one  can  pass  only  in  a  prone  position. 

The  main  set  has  generally  a  characteristic  shape  in  cross-section,  which  may 

be  likened  to  a  mushroom,  consisting  of  two  parts  (see  map  ;  fig.  3),  an  upper 

helmet-shaped  portion  and  a  lower  narrow  and  deep  trench  (the  stem),  a 
nearly  horizontal  shelf  occurring  at  the  junction.  In  a  few  instances  a 

miniature  replica  is  seen  capping  the  principal  cavity. 

From  a  study  of  the  form  of  the  passages,  it  becomes  evident  that  they 

were  initiated  by  an  underground  drainage  system  which  produced  small 

tunnels,  the  bottoms  of  which  coincided  with  a  main  bedding  plane  of  the 

limestone  (see  especially  fig.  4  on  the  map).  A  comparatively  dry  period 

followed,  during  which  the  stalagmite  floor  was  accumulated  on  top  of  a 

sandy  deposit  containing  numerous  bones,  belonging  to  various  animal  types. 

A  wet  period  supervened,  which  allowed  of  the  enlargement  of  the  old  passages, 

but  on  a  lower  level — down  in  fact  to  the  next  bedding  plane,  possibly 
lower.  In  some  cases  the  previously  formed  stalagmite  floor  has  been  thus 

undermined,  and  has  fallen  down  and  become  lodged  in  lower  levels,  and  the 

bones  contained  in  it  thereby  become  associated  with  bones  of  a  more  recent 

period.  There  are  some  traces  also  of  another  stalagmite  floor  at  a  still  lower 

level,  and  apparently  in  situ. 

The  highest  stalagmite  floor  is,  of  course,  the  oldest,  and  those  below 

are  (mostly  reconstructed)  more  and  more  recent,  so  that  there  is  an  inverted 

stratigraphical  sequence  as  regards  the  fossils. 

The  relative  width  of  the  upper  and  the  lower  portions  of  the  typical 

passage  is  capable  of  more  than  one  explanation. 

Thus  it  might  be  the  result  of  differential  erosion  on  two  beds  of  limestone 

of  very  different  solubility.  The  bed,  however,  in  which  the  narrow  lower 

portion  is  mainly  cut  is  occasionally  excavated  to  the  same  width  as  the  upper 

portion.     See  fig.  2,  for  instance. 
I  am  inclined  therefore  to  attribute  the  formation  of  the  main  tunnels 

between  the  principal  stalagmite  floor  and  the  conspicuous  shelf  some  three 
feet  below,  to  the  maintenance  for  a  sufficient  time  of  the  outflow  level  or 

discharge  level  of  the  water  in  circulation,  at  the  level  of  the  shelf.  Under 

such  circumstances,  any  water  below  that  level  would  be  practically  stagnant, 

and  would  be  quickly  saturated,  and  thus  incapable  of  further  solution. 

The  upper  and  lower  portions  of  the  passages  would,  therefore,  be  forming  at 

the  same  period,  but  only  in  the  upper  part  would  considerable  solution  be 

taking  place.     The  lowering  of  the  discharge-level  would  initiate  solution  at 
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a  lower  level,  the  amount  varying  locally  even  on  the  same  level  according  to 

the  volume  of  water  circulating  in  the  passage.  It  also  appears  to  me 

probable  that  there  would  be  a  tendency  for  the  postulated  reduced  level  of 

discharge  to  maintain  itself  for  some  considerable  time  at  the  level  of  the 

next  lower  bedding  plane  in  the  limestone,  and  thus  allow  of  considerable 

solution  at  that  level,  causing  undercutting  and  collapse  of  dividing  walls, 

which  is  a  feature  of  the  Castlepook  cave,  and  a  process  which  is  indeed 

taking  place  even  now  on  a  limited  scale :  vide  "  Threatening  Gallery." 

Referring  to  the  map  of  the  cave  (I'late  VII),  most  of  the  points  just 
touched  on  will  be  apparent.  The  principal  shelf  is  a  conspicuous  feature, 

forming  a  narrow  border  to  the  deep  clefts  or  chasms  which  were  once  filled 

with  sand  and  gravel  (indicated  by  dots),  all  of  which  was  removed  by  Mr. 
Ussher. 

It  was  by  -in  h  excavation  thai  the  cave  was  opened  up,  the  map  showing 

the  present   extent   of  tl   pollings  which  are  accessible,  hut  by  no  means 

indicating  the  real  extent  of  this  cave,  which  is  capable  of  considerably  more 

excavation  and  enlargement  at  the  hands  of  future  workers. 

The  geological  evidence  as  to  the  age  of  the  cave  is  of  an  inconclusive 

character,  and  may  be  summarized  as  follows: — There  is  a  high  degree  of 

probability  that  the  whole  of  the  region,  including  the  highest  summits  in 

the  vicinity  of  Castlepook,  was  overridden  by  the  great  ice  sheet  of  the 

Glacial  Epoch  at  the  period  of  its  maximum  development.  The  resulting 

boulder-clay,  while  consisting  largely  of  local  material,  contains  a  very  few 

pebbles  of  a  granite  similar  to  that  got  east  and  south  of  Limerick,  and  most 

probably  derived  from  a  source  in  Connemara.  Some  boulders  of  this  rock 

occur  in  the  walls  of  the  fields  on  the  Blopes  above  the  caves,  and  Mr.  G.  W. 

Lamplugh  as  well  as  the  writer  got  them  in  the  stream  beds  in  the  vicinity. 

No  f on  gn  erratic  of  any  description  was  found  amongst  the  hundreds  of 

stones  taken  from  the  cave  by  Mr.  Ussher  and  examined  by  the  writer. 

Many  boxes  of  specimens  were  also  seen  at  the  Museum,  but  all  were  of  local 

rocks  only.  This  (confessedly  negative)  evidence  would  seem  to  indicate  that 

there  was  no  post-glacial,  late,  or  even  perhaps  inter-glacial  circulation  of 
water  in  the  cave  so  far  as  our  evidence  goes,  otherwise  erratics  of  granite 

would  be  likely  to  occur  in  the  deposits.  Their  apparent  absence  can  be 

readily  accounted  for  on  the  supposition  that  the  pre-glacial  orifices  were 

sealed  up  under  a  covering  of  boulder-clay.  Hence  it  would  appear  likely 

that  the  cave  was  excavated  by  a  pre-glacial  drainage  system — an  inference 

which  is  strongly  supported  by  the  largely  pre-glacial  facies  of  the  fauna 
associated  with  the  cave  deposits. 

ween  this  fauna  and  the  fox-earth  with  remains  of  domestic  animals 
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there  is  an  obvious  hiatus,  which  no  doubt  represents  a  time-interval  com- 

mencing with  the  sealing-up  of  the  cave  orifices  on  the  initiation  of  the 
Glacial  Period  and  ending  when  denudation  and  quarrying  operations  exposed 

them  again  to  view  from  beneath  the  mantle  of  lower  boulder-clay. 

The  only  argument  for  a  post-glacial  age  for  the  cave  lies  in  the  fact  that 

the  drainage  levels  of  the  latter  and  the  level  of  the  present  drainage  system 

of  the  district  are  not  more  than  about  20  feet  apart  vertically,  possibly  even 

less.  If  the  cave  is  of  pre-glacial  age,  as  seems  most  probable  to  the  writer, 
this  implies  an  exceptionally  slow  rate  of  denudation  locally  during  the 

time  which  has  elapsed  since  the  end  of  the  Glacial  Period.  This,  however, 

may  be  accounted  for  on  the  hypothesis  that  the  present  drainage  system 

was  established  at  a  period  long  after  the  disappearance  of  the  ice  sheet,  and 

may  possibly  have  been  preceded  by  a  system  of  drainage  in  some  other 

direction.  River  diversion  of  a  temporary  or  even  permanent  nature  has 

been  a  common  result  of  the  change  of  local  topography  by  accumulations  of 

boulder-clay  following  the  Ice  Age.  The  palaeontological  evidence,  however, 
in  addition  to  the  geological,  seems  to  the  writer  to  point  to  the  cave  having 

been  formed  before  the  Glacial  Period.  The  °:eolo2;ical  evidence  is  therefore 

not  conclusive  one  way  or  another,  though  inclining,  on  the  apparent  absence 

of  any  erratic  in  the  cave  deposits,  to  the  view  that  the  cave  is  of  pre- 

glacial  age. 

3.— ANIMAL  REMAINS  (except  Birds). 

Natterer's  Bat  (Myotis  nattereri). 

Only  two  long  bones  of  bats  were  found  in  the  cave,  one  of  which  belonged 

to  this  species,  the  other  to  the  next.  Both  looked  modern  and  are  probably 

fairly  recent.  According  to  the  late  Major  Barrett-Hamilton,1  this  species 
still  lives  in  Co.  Cork.   • 

Small  Horse-shoe  Bat  (Ehinolojohus  Mpposideros). 

This  bat  was  found  inhabiting  the  caves  of  Co.  Clare,  and  its  bones  were 

there  met  with  in  the  upper  and  the  lower  stratum.  In  Castlepook  Cave  no 

recent  specimens  were  observed,  only  a  single  long  bone  which  was  among 

the  remains  of  Reindeer,  Irish  Elk,  and  Hyrena. 

1  Barrett-Hamilton,  G.  E.  H.  :  "British  Mammals,"  pt.  iv,  p.  180.     London. 
R.I. A.  PROC,  VOL.  XXXIV,  SECT.   B.  [G] 
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Domestic  Cat  (Fells  domestica). 

The  cave  deposits  contained  but  few  remains  of  cats,  and  most  of  these 

were  in  the  first  stratum,  together  with  rabbit,  horse,  sheep,  and  ox.  About 

half  of  the  teeth  and  bones  of  the  cats  found  belonged  to  adult  animals,  the 

remainder  being  young.  All  the  cats  were  undersized  and  below  the  average 

stature.  The  lower  carnassial  tooth  seemed  somewhat  larger  than  is  usually 

the  case  in  domestic  cats.  Nevertheless,  all  of  these  cat-remains  must  be 

referred  to  small  domestic  cats,  for  none  of  them  showed  signs  of  antiquity. 
No  certain  evidence  in  this  cave  of  the  Wild  Cat  could  be  detected — an  animal 
which  had  been  observed  in  the  Clare  caves  and  in  Ballinamintra  Cave. 

[rish  Stoat  {Mustela  Mbernica,  Thomas  and  Barrett-Hamilton) 
=  Pviorius  ermiru  us  Mbt  micus. 

Daring  the  three  yean  that  Mr.  I'ssher  was  actively  engaged  in  the 
Castlepook  Cave  excavations  not  a  single  tooth  or  bone  of  any  Stoat-like 
creature  was  discovered.  When  lie  resumed  operations  shortly  before  his 

death  in  the  summer  of  1913,  he  met  with  the  left  ramus  of  a  small  jaw, 

whioh  proved  to  be  that  of  an  Irish  Stoat.  As  it  was  found  under  a  layer  of 

stalagmite  together  with  the  bones  of  Mammoth,  Bear,  and  Reindeer,  there 

can  be  no  doubt  of  its  antiquity.  Irish  Stoat  bones  have  occurred  in  the 
Caves  of  Kcsh  and  those  of  Co.  Clare.  In  the  former,  the  bones  were 

associated  with  those  of  Lemming  and  Field  Mouse.  These  facts  indicate 

that  the  Iii-h  Stoat  is  one  of  the  early  inhabitants  of  Ireland,  and  that  it 

came  with  animals  long  since  extinct  in  this  country. 

K"X  (  Pi  I  =  Cants  vulpes). 

1  \  remains  occur  abundantly  in  all  or  most  of  the  Irish  Caves  that  have 

been  critically  examined,  and  the  Fox  is  still  plentiful  in  Ireland  at  the 

present  day.  In  my  report  on  the  Fox  of  the  Clare  Caves'  I  dwelt  on  the 
difficulty  of  discriminating  l»otween  small  forms  of  the  Common  Fox  and  the 

Arctic  Fox,  In  the  present  case,  some  of  the  smaller  teeth  and  bones  were 

recent-looking,  and  thus  probably  belonged  to  the  Common  Fox.  Others 
were  distinctly  ancient  in  appearance,  yet,  although  small,  they  seemed  to  be 

referable  to  this  species.  A  right  tibia  (M.D.  127)  has  been  gnawed  by  small 
rodents. 

1  "Exploration   of   the  Caves  of  County   Clare."     Trans.  R.  I.  Acad.,  vol.  xxxiii 
(Sect.  B).  p.  47.     1906. 
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Arctic  Fox  (Alopex  lagopus). 

The  former  presence  of  the  Arctic  Fox  in  Ireland  was  proved  by  the 

discovery  of  its  remains  in  the  Clare  Caves.  In  the  Castlepook  Cave  the 

right  and  left  rami  of  a  lower  jaw  (M.D.  175)  could  be  identified  with 

certainty  as  belonging  to  this  species.  The  Arctic  Fox,  no  doubt,  was 

associated  with  the  Eeindeer,  Lemmings,  and  other  northern  forms  of  animal 

life  that  invaded  Ireland  in  past  times.  All  the  other  remains,  such  as  long 

bones,  pelvis,  and  vertebrae,  which  resemble  the  corresponding  parts  of  the 

modern  Arctic  Fox  present  less  characteristic  specific  characters  than  the 

teeth  and  are  not  readily  discriminated  from  those  of  the  smaller  forms  of 
the  Common  Fox. 

Wolf  (Canis  lupus). 

As  I  have  stated  on  previous  occasions,  undoubted  Wolf-remains  are  rare 
in  Ireland.  It  is  generally  very  difficult  to  discriminate  between  the  Wolf 

and  a  large  dog.  Professor  Eeynolds1  lays  special  stress  on  this  fact  in  his 
monograph  on  the  Wolf.  The  position  of  the  bones  in  this  cave  made  it 

easier  to  identify  them  because  the  remains  of  dogs  and  other  animals  were 

practically  confined  to  surface  deposits  which  had  recently  been  intruded 
into  the  cave. 

The  most  important  piece  of  evidence  of  the  occurrence  of  the  Wolf  in 

Castlepook  Cave  was  a  large  fragment  of  a  skull  (M.D.  238)  embedded  in 

stalagmite,  and  containing  the  first  and  second  unworn  molars.  A  ramus  of 

a  lower  jaw  (M.D.  236)  with  three  teeth  probably  belonged  to  the  same  skull. 

There  were  also  a  number  of  bones  near  at  hand  which  indicated  the  presence 

of  an  exceedingly  powerful  wolf.  This  creature  probably  did  not  exceed  the 

famous  Irish  wolf-hound  in  size  or  speed,  for  the  skull  and  limb-bones  of  the 
latter  are  larger  than  the  corresponding  parts  of  any  wolves  I  examined. 

But  the  teeth  of  the  ancient  Irish  Wolf  were  much  larger  and  stronger  than 

those  of  the  wolf-hound.  Two  first  lower  molars  found  in  this  cave  measured 

34i  mill,  and  30  mill,  in  length.  In  a  modern  Wolf-skull  from  Sweden,  in 

the  National  Museum  of  Ireland,  the  same  tooth  was  only  27  mill,  in  length, 

and  in  another  European  Wolf  of  unknown  locality  28i  mill.  In  an  Arctic 

Wolf  (Canis  occidentalis)  from  Vancouver  the  first  molar  measured  30  mill,  in 

length,  while  in  two  skulls  of  a  modern  Irish  wolf-hound  this  tooth  was  only 
24^  mill,  and  25i  mill.  long.  In  the  lower  jaw  from  the  Kesh  Cave  the  same 

tooth  measured  3l|  mill.,  and  in  that  of  the  Shandon  Cave  it  was  about 

'Reynolds,  S.  H.  :  "British  Pleistocene  Mammalia,"  Paiaeontographical  Society, 
vol.  ii,  pt.  2.     1909. 

[G2] 
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30  niilL  (the  tooth  being  broken  the  length  could  not  be  ascertained  with 

accuracy).  In  the  upper  first  molar  the  breadth  which  is  the  greatest 

diameter  of  this  tooth,  measured  as  follows  in  the  various  specimens  of 

Wolves  examined : — 

Locjlltt:    • 

Castlepook  Cave, 
Vancouver. 

Arctic  America. 

Europe,     . 
-    eden,    . 

Irisi.  W  If-hound, 

D  . 

Thus  it  would  seem  as  if  in  the  nature  and  strength  of  its  teeth  at  any 

rate  the  extinct  Irish  W  •  nearly  allied  t"  the  American  Wolf 

to  our  European  V  >.     Until  further 

researc:.  relationship  of  the  Irish  Wolf,  it  is  preferable 

to  retain  fur  it  the  nan  ' 

fiaris). 

in-licat:  I  >•  g-remains  in  the 

•'.  and  t:  otly  been  dragged  in  by  foxes  in 
recent  ;::..  -    A      .  .  i  which  I  could  not  defini 

dler  than  an  Irish  Terrier.    A  right 

uli;  .  a         mewhat   straighter  than  any 

IIv.vn  \   ■  // 

in  this  cave  has  already  been  announced  by 

Mr.  I-  >nimal  consisted  of  several  skull-fragments, 

and  many  teeth  .-.  ing.  These  occurred  in  thirty- 
y  in  saml.     From  many  indications  we 

are  led  ras  once  a  den  where  Hya-nas  lived  for  a 

con-  eir  food  and  reared  their  young. 
.ntered  bones  as  well  as  the  occurrence  of  coprolites 

confirm  That  the  climatic  conditions  must  have  been  at  least  as 

now,  but  probably  more  so,  seems  to  be  implied  by  the 

gre.i  food.     Only  very  few  of  the  immature   Hya-na  bones 

R.   J.  n».    Mammoth,    and   other   extinct 

Mammals  Cavern    fa  rk."     Prot.   R.    I.    Acad.,    vol.    xxv 
(Sect.   B).     1904. 
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showed  traces  of  having  been  gnawed,  while  immense  numbers  of  Reindeer 

bones  which  could  only  have  been  dragged  into  the  cave  by  beasts  of  prey 
had  remained  untouched. 

As  regards  the  affinities  of  the  Irish  Hyaena,  they  agree  with  the  Spotted 

Hyaena  (H.  crocuta)  rather  than  with  the  Striped  Hyrena  [Hyaena  striata) 

or  with  Hyaena  arvernemis.  The  Irish  Hyaena  resembles  the  English  and 

Continental  Cave  Hyrena,  which  forms  a  peculiar  variety  of  the  Spotted 

Hyaena.1  By  some  it  is  indeed  looked  upon  as  a  distinct  species  (H.  spelaea). 
The  teeth  in  this  Cave  Hyaena  were  more  powerful,  so  that  the  whole  head 

was  probably  more  muscular  and  larger  than  in  its  modern  representative. 

The  legs  and  toes,  on  the  other  hand,  were  shorter  in  the  Irish  Hyasna.  The 

whole  appearance  of  the  latter  was  more  disproportionate  than  that  of  its 
modern  relative  which  still  inhabits  South  Africa. 

Bear  {Ursus  arctos). 

In  his  catalogue  of  the  Mammals  of  western  Europe,  based  on  the  British 

Museum  Collection,  Mr.  Miller2  states  that  the  common  European  Bear 
{Ursus  arctos)  is  not  certainly  known  to  have  occurred  in  Ireland.  This 

allegation  is  all  the  more  remarkable,  as  there  is  a  skull  of  a  fossil  European 

Bear  from  Ireland  in  the  British  Museum,  while  I  have  repeatedly  urged  that 

this  bear  must  have  been  very  abundant  in  this  country  formerly.  I  have 

recorded  the  European  Bear  from  bogs,  and  from  the  caves  of  Kesh  and  Clare. 

Although  we  have  not  actually  any  historical  record  of  its  having  lived  in 

Ireland,  we  possess  ample  evidence  of  its  occurrence  in  this  island  within 
human  times,  and  there  are  several  Irish  names  for  Bear. 

In  the  Castlepook  Cave  the  bones  and  teeth  of  Bear  were  met  with 

everywhere  in  great  profusion,  both  above  and  below  the  stalagmite.  There 

were  bones  of  adults  of  enormous  size,  of  very  small  individuals — possibly 

females — and  of  young  in  all  stages  of  growth.  Even  of  tiny  and  unborn 
Bears  the  bones  and  milk-teeth  were  discovered.  From  a  series  of  toe-bones 
I  ascertained  that  I  had  examined  the  remains  of  at  least  nine  adult  Bears. 

One  of  these  toe-bones  (M.D.  106)  belonged  to  an  abnormally  large  specimen. 
Apart  from  the  size,  the  Irish  Bear  does  not  seem  to  me  to  differ  from  the 

still  existing  Brown  Bear  of  Europe.     Professor  Leith  Adams3  expressed  the 

1  Reynolds,  S.  H.  :  The  Cave  Hyajna.  "  British  Pleistocene  Mammalia,"  vol.  ii, 
pt.  1.     Palaeontographical  Soc.     1902. 

-  Miller,  (ten-it  S.  :  "Catalogue  of  Mammals  of  Western  Europe,"  p.  287.  London, 1912. 

3  Adams,  A.  Leith:  "On  the  recent  and  extinct  Irish  Mammals,''  p.  02.  Scient. 
Proc.  R.  Dublin  Society  (N.S.),  vol.  ii.     1880. 
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opinion  that  the  Irish  Bear  was  more  like  the  American  Grizzly;  and  certainly, 

as  far  as  size  is  concerned,  the  former  attained  quite  the  dimensions  of  its 

American  relation.  Some  authorities1  look  upon  the  American  Grizzly  Bear 
as  a  large  form  of  the  Brown  Bear,  and  I  concur  in  this  view. 

Owing  to  the  great  size  of  the  Irish  Bear,  some  authorities  connected  it  with 

the  Great  Cave  Bear  ( Un  but  this  view  is  not  admissible,  for  its 

dental  characters  agree  with  those  of  the  Brown  Bear.  Some  of  the  lower 

anterior  premolars  were  always  present  in  the  jaws  found  in  the  Castlepook 

Cave,  while  the  fourth  premolars,  which  are  so  characteristic,  were  always  of 

the  Ursus  aretos  type,  and  the  second  molars  were  well  constricted  posteriorly. 

Some  of  the  bones  were  perfectly  fresh- looking,  as  if  the  Bears  had  been 
living  in  the  neighbourhood  of  the  cave  a  few  years  ago;  others  were  deeply 

embedded  in  Btalagmite  or  greatly  discoloured  and  blackened  by  mineral 

infiltration.  A  great  many  of  the  bones  bad  been  gnawed  by  a  large 

carnivore,  probably  the  Hyena.  Sometimes  both  ends  of  a  femur  or  humerus 

were  completely  eaten  away.  The  ulnae  were  almost  all  preserved  intact,  as 

they  proved  to  l>e  too  bard  a  morsel  even  for  a  llyana. 

In  the  Kesh  caves5  1  found  a  three-rooted  molar  tooth  of  a  Bear  which  I 

figured,  since  it-  specific  identification  had  proved  the  object  of  a  good  deal 
of  speculation.  In  the  Castlepook  Cave  two  similar  teeth  were  discovered, 

both  of  them  with  three  toots.  As  these  were  in  company  with  a  milk 

premolar,  it  is  almost  certain  that  the  problematical  tooth  from  the  Kesh 

the  tirst  milk  molar  "i"  the  Brown  Hear,  which  was  hitherto  unknown, 
becau-  bed  either  during  or  shortly  after  birth. 

ws  Rat  (Rp  ■     Miu  deeumatms). 

The  rat  remain-  were  very  scarce,  and  they  mostly  belonged  to  young 

individuals.  Altogether  the  bones  did  not  represent  more  than  four  rats. 

They  agreed  with  the  Common  Bat,  and  were  all  quite  recent  in  appearance, 

and  evidently  intruded  through  rabbit  burrows. 

Field  Mousi  a  U 

Some  ot  the  bones  and  teeth  were  modern-looking.     Most  of  them  had 
I  y  appearance  of  antiquity,  and  resembled  those  of  the  Lemming,  \\  ith  which 

they  often  occurred  in  the  same  deposit — at  least  iu  the  sand  thrown  out  of 
the  cave,  which  was  subsequently  riddled. 

1  Reynolds,  S.  H  :  The  Bears.     "  British  Pleistocene  Mammalia,"  vol.  ii,  pt.  2,  p.  32. 
Palaeontographical  Soc     1906. 

"  The  Exploration  of  the  Caves  of  Kt-sh."    Trans.  K.  I.  Acad.,  vol.  ixxii  (Sect.  B), 
pt.  4.     1903. 
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Lemmings. 

As  we  pointed  out  in  the  preliminary  report,1  the  bones  and  teeth  of  the 
Arctic  and  Scandinavian  Lemmings  occurred  in  great  abundance  in  this  cave. 

Both  in  the  caves  of  Kesh  and  Co.  Clare  only  one  kind  of  Lemming  had 

been  noticed.  In  the  Cork  cave  a  second  form  (Lemmus  lemmus),  a  species 

still  living  in  Scandinavia,  was  discovered  and  identified  by  me.  In  order  to 

make  certain  of  the  correctness  of  the  identification,  I  sent  all  the  Irish 

Lemming  remains  to  Mr.  H.  A.  C.  Hinton,  who  was  then  engaged  in  the 

classification  of  the  fossil  rodents  in  the  British  Museum.  Mr.  Hinton  kindly 

confirmed  my  identification  of  the  Scandinavian  Lemming. 

As  regards  the  Arctic  Lemming,  he  points  out  that  the  maxillary  molar  is 

more  reduced  in  the  specimens  from  Castlepook  Cave  than  in  Dicrostonyx 

torquatus,  approaching  the  Arctic  American  Dicrostonyx  hudsonius  in  that 

respect.  As  there  are  some  points  of  -difference  from  the  latter  in  the  skull, 
Mr.  Hinton  considers  the  Irish  Arctic  Lemming  sufficiently  distinct  from  the 

two  recent  species  to  rank  as  a  new  species,  which  he  calls  Dicrostonyx 

henseli.2  No  specific  character  discriminating  the  Lemming's  bones  from  one 
another  has  yet  been  noticed.  In  the  great  majority  of  cases  it  is  impossible, 

therefore,  to  determine  the  species  of  the  Lemming  remains.  More  than  a 

thousand  Lemming  bones  were  collected  in  Castlepook  Cave,  most  of  them 

being  associated  with  the  bones  of  Beindeer  and  Bear.  Out  of  thirty 

parcels  containing  Lemming  teeth,  seven  were  referable  to  Lemmus  lemmus 

and  four  to  Dicrostonyx  henseli. 

Scandinavian  Lemming  (Lemmus  lemmus  . 

This  is  the  first  time  that  the  still  existing  Scandinavian  Lemming  has 
been  identified  in  Ireland.  It  had  been  known  as  a  fossil  from  the  south  of 

England  and  the  continent  of  Europe. 

Arctic  Lemming  (Dicrostonyx  henseli). 

In  the  paper  just  quoted2  Mr.  Hinton  gives  a  description  of  Dicrostonyx 
henseli,  and  informs  us  how  it  is  to  be  distinguished  from  the  still  existing 

Arctic  Lemming  (D.  torquatus).  According  to  Mr.  Hinton,  the  records  of 

Dicrostonyx  torquatus  from  the  Kesh  and  Clare  caves  are  not  quite  correct. 

The   name   of   Dicrostonyx  henseli   should   be  substituted,  except  in  a  few 

1  Ussher,  R.  J.,  H.  J.  Seymour,  E.  T.  Newton,  and  R.  F.  Scharfl":  "  On  the  Cave  of 
Castlepook,  near  Doneraile,  Co.  Cork."     Brit.  Assoc.  Report.     Dublin,  1!K)8. 

2  Hinton,   H.   A.  C.  :  "Some  new  Late  Pleistocene  Voles  and  Lemmings,"  Annals 
and  Mag.  Nat.  Hist.  (8),  vol.  vi.      1910. 
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instances.     Among   the  Lemming's  hones  and  teeth   from  the  Clare  eav 
Mr.  Hinton  has  found  a  few  which  belong  to  still  another  Lemming,  viz., 

D.  gviielmi.     It  is  also  referred  to  in  the  paper  by  Mr.  Hinton,  cited  above. 

Irish  Hai;e  i  Lepus  Mbermcus). 

The  Irish  hare  is  now  generally  recognised  as  distinct  from  the  Variable 

Hare  (Lepus  timidus,  L.  =  L.  variabilis.  Pall).  Irish  hare  bones  were 

Frequently  met  with  in  all  parts  of  tin-  Cave,  most  of  them  being  in  a  frag- 

mentary state.  A  Bingle  skull  fragment  (M.l>.  ■"■  I'm  was  discovered.  The 
Largest  fossil  humerus  of  the  Irish  bare  hitherto  examined  measured  109  mill, 

in  length.  In  this  cave  1  nut  iced  one  (M.l>.  L'i'.'i  measuring  113  mill.  Since 
I  wrote  my  report  on  the  exploration  of  the  caves  of  Co.  Clare,'  a  very 
important  paper  by  Mr.  Hinton  on  the  Lepus  variabilis  group  has  been 

published.1  Mr.  Bin  ton's  contribution  deals  primarily,  with  the  Hare 
remains  discovered  in  the  famous  bone-fissure  of  Ightham,  in  Kent;  but  the 

relationships  and  origins  of  the  various  allied  species  are  fully  discussed  in 

the  Kghl  of  the  author's  special  researches  into  this  subject.  His  conclusion 
that  the  south  of  England  was  ool  less  mild  in  Pleistocene  times,  when  the 

Variable  Hare  lived  there,  than  it  is  at  present,  is  of  importance,  and  agrees 

with  the  views  I  have  lilted  mi  various  occasions.5 

There  are  other  points  in  Mi.  Hinton's  paper,  in  which  1  differ  from  him. 
The  most  highly  specialized  forms,  as  he  remarks,  arc  in  general  those  living 
furthest  from  their  original  centre  of  dispersion.  As  the  Arctic  species  of 

the  _    mp  of  hares  are  more  specialized  than  the  British  and  Irish 
forms,  he  concludes  that  the  group  cannot  have  had  a  boreal  origin. 

Although  this  appears  to  be  a  logical  conclusion.  I  venture  to  adhere  to  the 

older  and  opposite  opinion  thai  the  va  group  of  hares  has  had  a  boreal 

origin.  In  order  to  put  the  theory  to  a  thorough  test  we  ought  to  include 

the  Alpine.  Pyrenean,  and  Asiatic  forms  of  this  hare  in  our  survey.  Even 

if  we  limit  our  comparison,  as  Mr.  Hinton  has  done,  to  the  boreal  and 

Britannic  forms,  the  facts  noticed  by  him  need  not  be  interpreted  by  the 

assumption  that    the   car  group  had  a  southern  origin.     Mr.  Hinton 

admits  that  the  Greenland  form  owes  its  specialization  to  climatic  causes. 

A-  we  proceed  northwards  to  colder  climes  he  says  (p.  262)  the  peripheral 
parts  of  the  animal  tend  to  diminish  in  size  on  account  of  the  cold.     The 

1  Scharff,  I'ssher,  and  others:  "Exploration  of  the  Caves  of  Co.  Clare."  Trans. 
R.  I.  Acad,  vol.  \xxiii  (Sect.  B),  p.  47.     Hum; 

'Hinton,  H.  A.  C.  :  "On  the  fossil  hare  of  Ightham."  Scient.  Proc.  R.  Dublin 
Society  (N.S.)  vol.  xii.     19l»9. 

3  Scharff,  U.  P.  :  ••  European  animals,"  pp.  139,  14o.     London,  1907. 
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outer  ear  becomes  shorter.  On  the  other  hand,  the  eye  has  grown  larger, 

which  lias  had  it  due  effect  on  the  skull.  This  increased  specialization  was 

not  caused  by  the  northern  forms  of  hares  having  had  to  travel  furthest 

from  the  centre  of  dispersal.  It  is  due  to  the  fact  that  the  northern  members 

of  the  variabilis  group  became  exposed  to  abnormal  or  peculiar  climatic 

conditions  As  1  have  mentioned  before,  Mr.  Ilinton  urges,  and  I  agree 

with  him,  that  when  the  Variable  Hare  inhabited  the  south  of  England  the 

climate  of  that  part  of  the  British  Islands  was  temperate.  But  in  the  exist- 

ing fauna  and  flora  of  Greenland  there  are  many  indications  that  the  climate 

of  that  part  of  the  world  was  much  less  severe  formerly  than  it  is  now.1  It 
is  probable,  then,  that  while  the  climate  of  the  British  Islands  has  fluctuated 

comparatively  little  within  recent  geological  times,  that  of  Greenland  has 

altered  considerably.  Thus,  although  the  Greenland  form  of  the  variabilis 

group  of  hares  is  more  specialized  than  those  of  the  British  Islands,  it  need 

not  necessarily  be  assumed  that  it  lies  on  the  periphery  of  the  dispersal  of 

the  group,  nor  that  it  is  derived  from  a  southern  stock. 

Babbit  {Orydolagus  cuniculus  =  Lepus  cunicultis). 

In  my  report  on  the  animals  of  the  Clare  caves  I  suggested  that  the 

Babbit  was  indigenous  to  Ireland.  Some  of  the  Clare  bones  of  Babbit  were 

ancient- looking,  and  seemed  to  support  this  view. 
In  the  Castlepook  Cave  only  two  tibiae  and  one  femur  (M.D.  32  and  33) 

show  signs  of  antiquity.  Almost  all  the  other  teeth  and  bones  were  quite 

fresh-looking.  None  of  them  had  been  gnawed.  The  only  two  very  old- 
looking  bones  were  femur  fragments  (M.D.  313),  and  these  could  doubtfully 

be  referred  to  this  species.     They  may  possibly  belong  to  young  hares. 

This  is  the  first  occasion  on  which  a  cave  yielded  the  skull  of  a  Babbit. 

As  a  rule  the  bones  are  much  broken.  The  skull  alluded  to  is  not  perfect. 

The  anterior  part  is  missing,  and  certain  portions  of  the  base  are  absent. 

The  only  difference  that  could  be  observed  between  it  and  a  recent  Babbit 

skull  was  that  the  orbits  were  slightly  nearer  one  another  in  the  fossil  form. 

There  is  no  reason  to  suppose  that  the  Babbit  was  a  native  of  the  district 

surrounding  this  cave  at  the  time  when  the  Hyaena  and  Mammoth  lived  in 

the  neighbourhood.  This  is  all  we  can  definitely  assert  after  an  examination 
of  the  Babbit  remains. 

Mammoth  (Elephts  prwiiycnius). 

Mammoth    bones  were  very  abundant   in  the   Castlepook   Cave.     Tney 

1  Scharff,  R.  F.  :   "Origin  of  Life  in  America,"  pp.  19-25.     London,  1911. 
R.I. A.  PROC,  VOL.  XXXIV,    SECT.  B.  [77] 
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occurred  in  seventy-three  of  the  deposits  examined,  and  in  fifty-nine  cases 
they  were  mingled  with  those  of  Eeindeer.  Hence  there  cannot  be  the 

slightest  doubt  that  these  two  herbivores  lived  contemporaneously  in  Ireland. 

Moreover,  since  many  of  the  bones  and  teeth  of  the  Mammoth  belonged  to 

very  immature  individuals,  the  young  were  born  and  reared  in  this  country. 

This,  again,  implies  that  the  food-supply  in  Ireland  was  ample,  both  for  the 
maintenance  of  herds  of  Mammoths  as  well  as  of  Reindeer.  We  may  also 

assume  that  the  climate  of  Ireland  was  mild  throughout.  It'  the  Mammoth 
had  been  subjected  to  severe  winters,  with  much  frost,  it  would  vapidly  have 

become  extinct,  and  could  nut  have  successfully  reared  its  progeny  in  the 
country. 

Almost  all  the  Mammoth  hones  showed  traces  of  having  been  gnawed  by 

a  large  carnivore.  Many  of  the  epiphyses  of  the  long  bones  were  eaten 

away, and  Bhowed  distinctly  the  large  tooth-marks  (e.g.  M.I>.  22  and  126). 

A  -<'apula  VM.D.  20,  also  exhibited  the  impression  of  greal  teeth  very  clearly. 
I  have  expressed  my  opinion  in  dealing  with  the  Reindeer  that  the  Hysena 

-  largely  responsible  For  the  pn  bo  many  skeletons  "i  thai  species 
in  the  cave.  In  nineteen  instances  Mammoth  and  Hyaena  bones  were  Found 

by  side.  From  this  fact  we  may  certainly  conclude  that  the  two  animals 

were  contemporaneous  in  Ireland,  and  that  the  Hyaena  had  dragged  the  bones 

of  the  Mammoths  into  the  cave  to  gnaw  them  at  leisure. 

Among  the  bones  of  the  Mammoth  found  in  the  cave  there  were  the 

remains  of  at  least  two  adults  and  several  young.    One  incomplete  mandible 
an  immature  Mammoth  <  M.D.  76    had  a  right  and  left  milk  molar  in  situ. 

re  were  other  single  upper  and  lower  milk  molars,  and  a  specimen  of  the 

extremely  rare  milk  incisor.  I  am  not  aware  of  the  previous  occurrence  of 
such  a  tooth  in  the  British  Islands. 

The  Mammoth  evidently  inhabited  all  parts  of  Ireland,  for  its  remains 

have  been  di  i  in  Antrim,  Cavan,  Galway,  and  Waterford.     It  may 

-ihly  have  been  contemporaneous  with  Man  in  Ireland;  hut  of  this  we 
have  no  direct  evidence.     We  know,  however,  that  in  England  and  on  the 

tinent  of  Europe  it  survived  up  to  the  Stone  Age.1 

Ox  (Bos  tan  r us). 

Almost  all  the  teeth  and  hones  of  Oxen  were  of  young  individuals,  which 

had  possibly  been  brought  into  the  cave  by  foxes  within  recent  times.  All 

these  remai:.  a       to  tie-  modern  mixed  breeds. 

•  >nly  a  single  skull  fragment  seemed  somewhat  more  ancient,  and  proved 

\    Leith:   "  Monograph  of  the  British  Fossil  Elephants."     I'alaeontoh 
Soc       1-77    1881, 
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to  be  that  of  a  breed  of  very  small  cattle — smaller  than  the  skull  of  an 

average-sized  Kerry  cow.     This  diminutive  size  was  especially  noticeable  in 
the  teeth. 

Sheep  (Oris  arics). 

In  a  great  many  instances  it  was  impossible  to  discriminate  clearly 

between  the  bones  of  Sheep  and  Goat,  for  it  is  a  well-known  fact  that  the 

ancient  breed  of  Sheep  were  very  goat-like  in  their  limbs.  In  only  five 

instances  out  of  thirty-seven  Sheep-like  remains  could  sheep  be  identified  with 

certainty.  In  two  places  the  Sheep  occurred  in  the  same  deposit  with  Rein- 
deer  and  Bear.  None  of  the  Sheep  bones  nevertheless  looked  ancient,  and  it 

is  quite  possible  that  they  dropped  accidentally  into  the  older  deposit  during 

the  excavations.  The  Sheep  belonged  to  a  small  race  of  the  size  of  a  modern 
St.  Kilda. 

The  only  trace  of  the  undoubted  presence  of  Man  in  the  cave  was  revealed 

by  the  lumbar  vertebra  of  a  lamb  (M.D.  82)  which  showed  knife  incisions. 

This  bone  had  clearly  been  brought  into  the  cave  within  recent  years,  possibly 

to  provide  part  of  the  luncheon  of  a  casual  visitor. 

Goat  (Capra  hircus). 

Only  in  seven  cases  out  of  thirty-seven  Goat-like  remains  could  the  Goat  be 

identified  with  certainty,  the  majority  of  the  bones  belonging  to  young  animals. 

Although  in  four  instances  these  goat  bones  were  found  together  with  bones 

of  Reindeer  and  Bear,  it  need  not  necessarily  be  concluded  that  they  all  were 

contemporaneous,  for  the  former  had  all  the  appearance  of  being  perfectly 
recent. 

Reindeer  {Rangifer  tarandus). 

Reindeer  bones  and  teeth  were  extremely  numerous  in  the  Cave.  The  two 

animals  that  seemed  to  abound  in  Ireland  more  than  any  other  at  the  time 

the  Castlepook  Cave  deposits  were  formed  were  the  Reindeer  and  1  .emming. 

Two  hundred  and  fourteen  parcels  of  bones  out  of  the  three  hundred  and 

forty-three  sent  by  Mr.  Ussher  from  this  cave  contained  Reindeer  remains — 
that  is  to  say  over  60  per  cent.  It  must  be  remembered  that  only  a  small 

portion  of  the  cave  has  been  searched  for  animal  remains,  yet  it  is  surprising 

what  a  number  of  Reindeer  bones  it  contained.  The  fragmentary  remains  of 

thirty-nine  individuals  were  recognizable,  and  there  can  be  no  doubt  that  the 
Reindeer  themselves  did  not  enter  the  caves.  Their  bodies  and  limbs  were 

certainly  dragged  in  by  wild  animals  and  devoured  there  at  leisure.  Among 
the  carnivore  remains  associated  with  those  of  Reindeer  the  bones  of  Bear, 

Hyaena,  and  Wolf  were  conspicuous.  To  judge  from  the  mingling  of  the  bones 

of  all  these  species  in  the  same  deposit,  I  think  the  Reindeer  must  have  lived 
[HZ] 
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in  Ireland  at  the  same  time  as  the  carnivores  alluded  to.  Mr.  Ussher  quite 

concurred  in  this  opinion.  In  view  of  the  fact  that  some  authorities  have 

urged  that  the  Reindeer  could  not  have  lived  in  the  British  Islands  contem- 
poraneously with  the  Hysena,  this  result  of  the  Castlepook  Cave  exploration 

is  alone  of  great  importance.  The  Bear,  Hyaena,  and  "Wolf  may  all  have  had 
their  share  in  this  Reindeer  feast,  but  the  Bear,  to  judge  from  its  modern 

representatives,  is  largely  a  vegetable  feeder,  while  the  scantiness  of  Wolf 

remains  indicates  that  the  "Wolf  did  not  make  much  use  of  the  cave  as  a 
shelter.  Hence,  most  of  the  bodies  of  Reindeer  were  probably  dragged  into 

the  cave  by  the  Hyaena,  Indeed,  Reindeer  and  flysena  bones  occurred  in  the 

same  deposit  in  the  cave  in  no  less  than  thirty-two  sites.  Moreover  many 
thousands  of  Reindeer  bones  were  broken  into  small  splinters  by  the  action 

of  powerful  teeth,  and  in  many  cases  the  marks  of  teeth  were  clearly  visible 

on  the  bones.  I  exhibited  Bomeof  these  bones  at  a  meeting  of  the  Zoological 

Society  of  London  in  19091  with  a  view  to  eliciting  the  opinion  of  some  of 
the  members  of  that  Society  on  these  tooth-marks,  It  was  thought  by  several 

of  those  present  that  while  rodents  might  have  produced  some  of  the  marks 

the  Reindeer  themselves  may  have  gnawed  the  bones,  as  deer  are  known  to 

do  so.  A  few  of  the  tooth-marks,  especially  those  on  the  Reindeer  antlers, 
may  be  due  to  the  lattei  cause,  but  on  closer  examination  I  find  that  there 

are  three  distinct  types  of  tooth-marks.  The  most  prevalent  of  these  seems 

to  have  been  produced  by  rodents  ;  and  it  is  certain  (compare  Ussher's 
remarks,  p.  43)  that  some  of  these  tooth-marks,  if  not  all,  were  produced  at 
the  time  when  the  bones  found  their  way  into  I  They  may  thus  be 

the  work  of  Lemmings.  Some,  on  the  other  hand,  were  clearly  caused  by 

larger  carnivores — perhaps  by  young  Bi  I  [yaenas. 
To  judge  from  th  _  numberof  bones  of  Reindeer  in  this  cave,  it  would 

seem  that  we  ought  to  be  able  to  gather  some  information  as  to  the  Irish  race  or 

variety  of  this  species.  Unfortunately  the  limb-bones  of  the  Reindeer  do  not 
differ  appreciably  in  the  various  varieties.  The  more  subtle  features  by  which 

races  of  Mammals  can  be  distinguished  lie  almost  entirely  in  the  skull.  The 

antlers  are  very  characteristic  in  the  different  species  of  deer.  Even  races  and 

varieties  have  been  distinguished  by  them.  Mr.  Lydekker,2  for  instance, 
relies  upon  the  shape  of  the  antlers  alone  in  his  descriptions  of  the  varieties 

of  Reindeer.     Other  authorities,  such  as  Professors  Nitsche,  Camerano,'  and 

1  Proc.  Zoological  Society,  London,  vol.  i.  p.  204.     1009. 

2  Lydekkur,  1:.  :  "  Note  on  a  Reindeer  Skull  from  Xovaia  Zemlia."    Proc.  Zool.  Soc, 
London,  vol.  ii,  pp.  360  362.     1902. 

'  Camerano,  L.  :   "  Ricerche  intomo  alle  Renne  delle  isole  Spitzberghe."     Memorie 
d.  Acad.  d.  Scienze  Torino,  vol.  ii.  pp.  169  240,     1002. 
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Lonnberg,  attach  greater  importance  to  the  position  and  structure  of  certain 
bones  of  the  skull. 

Antlers  occur  in  the  Eeindeer  in  both  sexes,  and  they  are  shed  annually. 

Some  shed  antleis  were  excavated  from  the  cave.  A  great  many  antlers  had 

portions  of  the  skull  adhering  to  them.  Altogether  I  counted  217  antler 

fragments.  These  seemed  to  belong  to  two  types.  Some  had  the  two  tines 

close  to  the  skull,  viz.,  the  brow- tine  and  the  bez-tine.  In  other  antlers  the 

first  or  brow-tine  was  absent.  These  are  probably  sexual  characters.  In  one 
heavy  shed  antler  fragment  there  were  three  tines  close  together.  It  had 
so  much  the  look  of  a  Red  Deer  antler  that  I  was  in  doubt  for  a  considerable 

time  as  to  its  correct  identification.  The  position  of  the  brow-tine  in  relation 
to  the  burr  finally  solved  the  question  in  favour  of  the  Eeindeer.  Just  above 

this  tine  (M.D.  230)  the  main  shaft  of  the  antler  had  a  diameter  of  54  mill. 
The  heaviest  antler  measured  57  mill,  in  diameter.  The  antlers  were  of  all 

sizes.  Some  belonged  to  very  immature  specimens.  The  antlers  of  the 
females  were  much  smaller  and  more  slender  than  those  of  the  males.  The 

length  and  number  of  tines  is  subject  to  great  variation  in  the  same  race 

of  the  lleindeer,  whereas  the  shape  of  the  beam  seems  to  be  of  a  more  fixed 

character.  Professor  Camerano1  indeed  urges  that  in  one  type  of  Reindeer 
antlers  the  beam  tends  to  elongate  and  to  become  cylindrical  throughout  its 

length.  The  second  type  includes  those  antlers  in  which  the  beam  inclines 
to  become  shortened  and  flattened.  The  same  writer  states  that  to  the  first 

group  belong  the  Reindeer  of  Norway,  Greenland,  Spitsbergen,  and  Arctic 

America,  while  the  second  group  inhabits  Siberia  and  northern  North 
America. 

As  all  the  antlers  which  have  been  found  in  the  Castlepook  cave  are  long 

and  rounded,  and  mostly  slender,  with  generally  a  posterior  tine  about  midway 

between  the  two  ends,  the  race  of  Reindeer  which  formerly  inhabited  Ireland 

must  be  referred  to  Camerano's  first  type.  It  should,  therefore,  be  related  to 
the  races  or  varieties  still  living  in  Norway,  Greenland,  Spitsbergen,  and  Arctic 
America. 

Reindeer  remains  are  by  no  means  confined  to  this  cave  in  the  County 

Cork.  The  species  has  been  recorded  from  Shandon  cave,  Co.  Waterford  ; 

from  the  Kesh  caves,  Co.  Sligo ;  and  from  the  caves  of  Clare.  It  has  occurred, 

moreover,  in  bogs  and  marls  at  Coonagh,  Co.  Limerick;  at  Mullingar, 

Co.  Westmeath ;  at  Ballyguiry,  Co.  Waterford;  at  Ashbourne,  Co.  Meath  ; 

and  at  Ballybetagh,  Co.  Dublin.  The  antlers  of  the  specimens  referred  to,  so 

far  as  they  have  been  preserved,  resemble  in  their  general  characters  those 

1  Camerano  :  loc.  cit.,  p.  106. 
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found  in  the  Castlepook  Cave.  Hence  we  may  conclude  that  there  was  only 

one  race  or  variety  of  Reindeer  in  Ireland,  that  it  was  widely  distributed  and 

abundant  in  the  country.  This  view  agrees  with  that  urged  by  Professor 

Leith  Adams,  who  maintained  that  the  antlers  of  the  Irish  Reindeer  partook 

of  the  characters  of  the  Norwegian  rather  than  the  Siberian  slock.1 
The  bones  of  the  skull  and  the  teeth  of  the  Irish  Reindeer  still  remain  to 

be  considered.  Both  jaws  and  individual  teeth  of  adults  and  very  young 

Reindeer  occurred  in  great  numbers  in  this  cave.  The  teeth  were  quite 

uniform  in  character,  with  the  exception  of  a  molar  tooth(M.D.  2S7),  which 

had  remarkably  long  pillars  on  the  outer  side,  and  thus  resembled  the  tooth 

of  C  i  ither    than    that    of   Rangifer.     Still,  as   otherwise   it  is  of  the 

1;  indeer  character,  1  am  inclined  to  attribute  the  structure  to  an  abnormality 

rather  than  to  a  generic  difference. 

Ae  may  be  expected  from  the  fact  that  Castlepook  cave  was  a  den  of 

1  li  ;  s,  Bya  oas,  and  Wolves,  do  complete  Bkulls  of  Reindeer  were  discovered. 

This  is  all  the  more  to  be  i.  as  the  most  important  character  in  the 

skull  lies  in  its  front  part, and  this  had  invariably  been  fractured.  1  mentioned 

above  that  some  authorities  regarded  the  skull  as  affording  more  reliable 

characters  than  the  antlers  for  the  purpose  <>f  discriminating  between  the 

various  varieties  oi  Reindeei  ;  and,  as  Professor  Lilljeborg  first  pointed  out. 

it  is  the  Bhape  of  the  nasal  bones  that  is  so  characteristic  in  the  different 

varieties,  and  Professors  Nitsche,  Camerano,  and  Lonnberg*  concur  in  tins 
view.  No  recognizable  nasal  bones  of  the  Reindeer  have  been  found  in  the 

1  -tlepook  cave.  But  we  possess  in  the  Dublin  National  Museum  a 

did  perfectly  j  reserved  skull  of  an  adult  Reindeer  found  in  a  bog 

near  Ashbourne,  0  Mi  ith.  The  nasal  bone-  in  this  skull  resemble  those  of 

the  Swedish  form  of  Reindeer,  described  by  Professor  Lonnberg,  in  being  fiat 

above.  Although  no  nasal  hones  are  present  in  any  of  the  skull  fragments 

from  the  Castlepook  cave,  the  anterior  margin  of  the  frontal  hone,  as  seen  in 

a  specimen  marked  M.D.  L'.'U.  indicates  that  the  lachrymal  vacuity  was  quite 
as  large  as  in  the  Ashbourne  skull,  and  extended  far  hack  between  the 

1  ichrymal  and  frontal  bones.  The  lachrymal  vacuity  thus  resembled  that  in 

the  Greenland  skulls,  while  it  Lb  very  much  smaller  in  the  Swedish  Reindeer 

rg,  6g.  1  .  The  Reindeer  skulls  which  I  received  from  Skansen, 

in  Stockholm,  and  which  belonged  to  domesticated  specimens,  also  agree  in 

'Adams,  A.  Leith  .  "On  the  recent  and  extinct  Irish  Mammals."  Scieut.  ProO. 
R.  Dublin  Boc.  (N.8.),  vol.  ii.  pj>-  45-86.     1880. 

-  Lilljeborg,  W.  :  "  Sverigea  og  Norges  Ryggradajur." 

■Lonnberg,    Kinar :    "Taxonomii  bout    Palcarctic    Reindeer."     Arkiv    for 
Zoologie,  vol.  vi.  V     i      1909. 
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the  possession  of  a  narrow  lachrymal  vacuity  measuring  but  6  mill,  in  width, 

compared  with  a  width  of  16  mill,  in  the  Ashbourne  skull,  and  17  mill,  in  a 

skull  from  Greenland.  Similarly,  the  width  of  the  nasal  bone,  just  in  front 

of  this  lachrymal  vacuity,  measures  35  mill,  both  in  the  Ashbourne  and  in  the 
adult  Greenland  skull. 

In  the  great  length  of  the  nasal  bones  (131  mill.)  the  Ashbourne  skull  of 

the  Irish  Reindeer  surpasses  even  the  Siberian  Eeindeer  (cf.  Lonnberg,  p.  17), 
in  which  the  nasals  measured  129  mill.  In  the  Greenland  skull  the  nasals 

are  quite  short  (100  mill,  in  length),  and  arched  above  the  level  of  the 

adjoining  maxillary  bones.  In  the  Ashbourne  skull  the  nasals  are  flat, 

as  in  the  wild  Swedish  Eeindeer  (cf.  Lonnberg,  fig.  1).  In  the  Swedish 

skull,  preserved  in  the  Dublin  Museum,  however,  the  nasals  are  arched ;  and 

I  altogether  doubt  whether  this  particular  structural  character  of  the  nasal 

bones  is  of  such  importance  as  we  are  led  to  believe.  Indeed,  in  the 

Ashbourne  skull  the  apparent  flatness  of  the  nasals  is  largely  due  to  the 

greater  bulging  outward  and  upward  of  the  maxillary  bones.  The  width  of 

the  nasal  cavity  was  much  greater  in  the  ancient  Irish  Eeindeer  than  in  the 

modern  Greenland  form.  Would  it  be  permissible  to  argue  from  this  fact 

that  the  Irish  Eeindeer  had  greater  need  for  or  made  greater  use  of  its  nasal 

cavity  than  its  Greenland  relation  ?  Whatever  the  cause  of  this  modification 

may  be.  the  extinct  Irish  Eeindeer  seems  to  have  been  more  nearly  related  to 

the  existing  Greenland  form  than  to  the  others. 

Let  us  reconsider  the  points  of  relationship  between  the  Irish,  the 

Scandinavian,  and  Greenland  varieties  : — 

1.  The  Irish  Eeindeer  resembled  the  Scandinavian  and  Greenland  forms, 
and  differed  from  the  Siberian  in  the  structure  of  its  antlers. 

2.  The  Irish  Eeindeer  resembled  the  Greenland  form,  and  differed  from 

the  Scandinavian  in  the  shape  of  the  lachrymal  vacuity. 

3.  The  Irish  Eeindeer  resembled  the  Greenland  form,  and  differed  from 
the  Scandinavian  in  the  width  of  the  nasal  bones. 

4.  The  Irish  Eeindeer  differed  from  both  the  Scandinavian  and  Greenland 

forms,  and  resembled  the  Siberian  in  the  length  of  the  nasal  bones. 

The  Irish  variety  or  race  of  the  Eeindeer  deserves  a  distinct  name,  for  which 

I  would  propose  Rangifer  tarandus  hiberiiicus;  but  until  more  material  is 

forthcoming,  especially  from  Siberia,  we  are  not  in  a  position  to  draw  very 

definite  conclusions  as  to  the  relationship  of  the  different  forms  of  the 
Eeindeer. 

[Eed  Deer  (Ccrvus  elaphus).~] 
The  complete  absence  of  the  Eed  Deer  from  the  deposits  is  one  of  the 
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most  remarkable  features  of  this  cave.  Antlers  and  bones  of  Eed  Deer  are 

very  abundant  in  the  Irish  peat  deposits.  The  skeletons  of  this  deer  have  also 

been  discovered  in  the  underlying  marl,  in  which  the  Irish  Giant  Deer  remains 

are  so  numerous.1 
All  the  Irish  caves  hitherto  examined,  viz.,  the  Shandon  and  Ballina- 

mintra  caves,  the  Kesh  and  Co.  Clare  caves,  have  yielded  remains  of  the  Red 

Deer;  and,  according  to  Professor  Leith  Adams1  (p.  82),  the  latter  was 
contemporaneous  in  Ireland  with  the  Mammoth.  In  all  the  caves  just 

alluded  t"  Red  Deer  and  Reindeer  were  associated  in  the  same  stratum;  and 
there  can  be  no  doubt  at  all  that  those  two  deer  inhabited  Ireland  at  the  same 

time.  Why,  then,  should  Red  Deer  remains  be  absent  from  this  cave  (  I 

think  only  two  theories  are  admissible.  The  deposits  of  this  cave  may  have 

been  laid  down  altogether  prior  to  the  appearance  in  Ireland  of  the  Red  Deer. 
In  this  rase  we  d  me  that  the  Mammoth  and  Reindeer  continued  to 

live  in  this  country  long  after  the  formation  of  the  cave  and  its  deposits.    Or 

nay  suppose  that  this  cave  was  always  surrounded  by  many  miles  of  open 

meadow  land  tenanted  only  by  Mammoths,  Irish  Giant  Deer,  and  Reindeer, 

whereas  the  r  frequented  only  the  wooded  districts.    The  latter  view 

appears  to  me  the  more  probable  one.  At  the  present  day  we  find  com- 
paratively Few  animals  scattered  uniformly  over  the  country.  Most  species 

inhabit  certain  areas  which  yield  the  kind  of  food  suitable  to  their  require- 

ments, and  the  1.'  ntially  a  forest-loving  animal. 

Giant  Dkkb  oh  Ieisb  Elk  (Cerviu  giganteus). 

The  Irish  Gi  Irish  Elk  occurred  in  fifteen  different  places  in 

tin-  cave.     Among  the  bones  that    were  identified,  there  was   a  somewhat 

water-worn  shed  antler-fragment,  which  may  have  been  washed  into  the  cave 

by  a  stream.     In  the  case  of  a  similar  occurrence  in  the  Edeuvale  caves  I 

rly  Mai  ied  the  antler  into  the  caves.    But 

in  t  ■  other  indications  of  the  presence  of  Man 

during  the  time  the  deposits  wen-  laid  down.  In  the  Castlepook  Cave  some 
of  the  n  bones  of  the  Irish  Elk  <  M.D.  35  and  225)  were  split  in  such 

a  manner  as  •  -i  that  the  process  had  been  performed  by  early  Man  for 

the  purpose  of  extracting  the  marrow.  No  othei  traces  of  Man's  con- 
temporaneousness with   the   Irish  Elk  having  been  discovered  in  this  cave, 

ighton,  J.:   "Observations  on  the  fossil  Red  Deer,  founded  on  the  skeletons 
found  at  Bohoe.  in  the  County  of  Fermanagh,  in  1863."    Journ.  Geol.  Soc.,  Dublin, 
Vol.    V         18 

3  Adams.    A.   Leith:    "On   recent  and    extinct    Irish    Mammals."      Scient.   Proc. 
R.  Dublin  >        N.8      toL  ii,  pp.  45-66.     1890. 
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it  is  extremely  doubtful  whether  the  latter  ever  was  inhabited  by   human 

beings. 

Hitherto  very  few  bones  of  young  Irish  Elk  have  been  identified,  and  we 

may  suppose  that  they  were  more  successful  in  escaping  the  persecution  of 

their  enemies  than  the  adults.  In  Castlepook  Cave,  however,  a  few  remains 

of  very  young  Irish  Elk  were  noticed,  such  as  the  proximal  part  of  a  shed 

right  antler  (M.D.  257),  a  left  astragalus  (M.D.  233),  and  a  distal  fragment 

of  a  metatarsal  (M.D.  100).  One  of  the  most  interesting  discoveries  made 

during  these  excavations  is  a  left  third  lower  milk  pre-molar  tooth  of  a  large 
deer  (M.D.  102),  larger  than  that  of  either  Red  Deer  or  Reindeer.  I  consider 

this  tooth  to  be  that  of  a  young  Irish  Elk.  If  this  view  is  correct,  it  is  the 

first  example  of  a  milk  tooth  of  the  Irish  Elk  known. 

HORSE  (Equns  caballus). 

There  was  no  evidence  in  this  cave  of  the  occurrence  of  the  Wild  Ilorse. 

The  only  remains  of  horses  that  were  exhumed  had  evidently  dropped  into 

the  cave  from  the  field  above,  where  the  animals  were  probably  buried  within 

modern  times.  Only  in  one  instance  was  the  bone  of  a  horse  found  together 
with  Reindeer  and  Mammoth  ;  but  there  were  reasons  to  believe  that  the 

Horse  had  recently  dropped  into  the  excavation.  In  one  other  instance 

Horse  and  Wolf  were  found  together.  Some  of  the  Horse  remains  may, 
therefore,  be  a  few  centuries  old  when  the  Wolf  still  lived  in  Ireland. 

The  bones  identified  as  belonging  to  the  Horse  formed  part  of  at  least  two 

individuals.  The  older  one  (M.D.  39)  was  a  small  pony,  very  aged  and  badly 

affected  with  "  spavin  "  on  the  right  hind  limb.  The  other  (M.D.  18, 25,  &c.) 
was  a  large  agricultural  horse  of  modern  type. 

Pig  (Sus  domesticus). 

Another  peculiarity  of  this  cave  is  the  complete  absence  of  the  Wild  Boar. 

In  all  the  other  Irish  caves  examined,  except  Shandon,  there  were  many 

bones  and  teeth  of  either  wild  or  domestic  pigs.  In  this  cave  only  a  few  teeth 

of  young  pigs  were  met  with  (M.D.  112,  117,  119,  and  122),  and  a  single 

immature  skull  fragment  (M.D.  25).  All  these  were  evidently  quite 

modern,  and  must  have  been  recently  introduced  into  the  cave  by  dogs  or 
foxes. 

Frog  [Rana  tcmporaria). 

The  Common  Frog  has  at  present  a  wide  distribution  in  Ireland,  and  is 

probably  a  native  in  spite  of  the  assertions  to  the  contrary.  In  the  Castle- 

pook caves  frog  remains  occurred  in  eight  places,  one  of  them  being  in  the 

B.I.A.  PROC,  VOL.  XXXIV,  SECT.  B.  [I\ 
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first  stratum  and  seven  in  the  second.  Nevertheless,  not  one  of  the  latter  is 

without  suspicion  of  a  surface  intrusion.  Foxes  and  Babbits  have  burrowed 

here  and  there  into  the  lower  stratum  ;  and  all  of  the  deposits  where  Frog 
bones  were  found  had  been  disturbed,  and  contained  bones  of  rabbits  or 

domestic  animals.  Although  I  believe  the  Frog  to  have  been  an  inhabitant 

of  the  country  when  these  caves  were  used  as  the  dwellings  of  wild  animals, 

the  contents  of  the  caves  do  not  confirm  this  theory. 

Fish  Remains. 

A  few  vertebrae  and  teeth  of  fishes  could  not  be  determined  with 

certainty.  They  may  possibly  be  those  of  trout  brought  into  the  cave  by 

birds  of  prey. 

MOLLUBKS. 

The  cave  deposits  contained  only  two  species  of  Land  Shells,  and  one  of 

these,  viz.,  Helta  otpersa,  was  clearly  a  comparatively  modern  intruder.  The 

t\\"    M'. Husks  were  Hel\  a  and  Helix  tiemoralis,  both  of  them  still 

Living  and  common  all  over  Ireland. 

Some  of  the  specimens  of  Helix  Tiemoralis  were  in  surface  deposits,  but  a 

shell  in  which  even  the  bands  were  plainly  visible  (M.D.  185)  was  found 

under  an  unbroken  stalagmite  floor,  and  deeply  embedded  in  it  along  with 

bom-*  ■■:'  Mammoth  and  Reindeer.  Hence,  it  is  evident  that  Helix  aemoralis 
is  an  ancient  inhabitant  of  Ireland,  co-existing  in  the  country  with  Mammals 

:  net. 

Bel  r    '  and   its   near   relation,   Helix  hortensis,  are    "Western 
European  in  range  and  have  probably  crept  northward  from  a  southern  centre 

of  distribution.  Of  the  two  species,  Helix  hortensis  has  much  the  widest 

distribution,  for  it  occurs  not  only  all  over  continental  Western  Europe,  but 

in  the  British  islands,  the  Faroes,  Iceland,  Greenland,  and  north-eastern  North 

America.  We  may  suppose,  therefore,  that  it  originated  before  Helix 

turn  ad  yet,  as  far  as  we  are  able  to  ascertain  from  the  appearance  of 

the  shell,  only  the  latter  has  so  far  been  detected  in  a  fossil  condition  in 
Ireland. 
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4.— BIRD  REMAINS. 

The  bones  of  birds  from  this  cave  collected  by  Mr.  R.  J.  Ussher,  although 

numerous,  present  no  special  points  of  interest.  Of  the  750  specimens  sent 
to  me  for  identification  no  fewer  than  295  are  referable  to  the  Common  Fowl, 

and  are,  no  doubt,-  a  comparatively  modern  introduction  to  the  cave.  The 
bones  of  Ducks,  to  the  number  of  104,  may  be  in  part  wild  and  in  part 

domestic  birds  ;  and,  like  the  Fowls,  have  probably  been  brought  in  by  Foxes. 

To  the  same  agency  may  be  attributed  the  198  bones  of  Rooks,  and  possibly 

Crows,  for  the  bones  of  the  two  species  cannot  be  certainly  distinguished. 

The  geese  are  represented  by  sixty-six  bones,  and  most  of  these  are  of  a  size 

indicative  of  the  wild  grey  Goose ;  but  a  few  may  belong  to  a  smaller  species. 

There  are  eight  rather  small  bones  of  the  Turkey.  The  remaining  species 

(13)  in  the  following  list  are  each  represented  by  one,  two,  or  three  speci- 
mens only,  and,  with  the  exception  of  the  swan,  are  just  such  forms  as  one 

might  expect  to  meet  with  in  a  comparatively  modern  deposit ;  but  it  must 

be  remembered  that,  with  two  or  three  exceptions,  all  the  species  in  the 

accompanying  list  were  probably  inhabitants  of  the  British  Isles  in 
Pleistocene  times. 

There  are,  it  appears,  at  least  two  definite  horizons  in  this  cave :  a  lower 

one,  with  remains  of  Mammoth,  Hyama,  Reindeer,  Lemming,  &c,  sealed 

down  by  deposits  of  stalagmite ;  and  a  more  modern  accumulation  above  the 

stalagmite,  containing  recent  mammals,  but  apparently  no  extinct  forms. 

There  can  be  no  doubt  as  to  the  Pleistocene  age  of  the  lower  deposit,  nor 

of  the  much  more  recent  period  when  the  upper  layer  was  accumulated. 

Although  a  large  proportion  of  the  birds'  bones  doubtless  came  from  the 
newer  deposit,  yet  Dr.  Schaiff  assures  me  that  some  were  certainly  obtained 

from  the  lower  beds,  and  these  include  Duck,  Lesser  Black-backed  Gull,  and 

Goose,  a  sternal  fragment  of  the  last-named  being  embedded  in  the  stalagmite, 
in  association  with  Reindeer  and  Bear. 

[List  of  Species  of  Birds  identified. 

[J  21 
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List  of  Species  of  Birds  identified. 

Missel  Thrush  (Turdus  viscivorus), 

Blackbird  (Turdus  merula). 

Magpie  (Pica  rust  tea)   

Rook  (?)  (or  Crow)  (Core us  frugilegus), 

Skylark  {Alauda  arvensis), 

Goose  (Anser  cinerew  (?)  and  a  smaller  species), 

Swan  (Cygwux  olor  (?)), 

Duck  {Anas  boscas  (?)), 

Widgeon  (?)  (Marcru  penelope  (')), 
Scaup  (?  (Fuligula  marUa  (?)),  . 

Grouse  (Lagopus  seoHctut), 
Common  Fowl, 

Turkey   

Quail    ?  (fiotwrmx  communis  { 

Landrail  [Crex  pratensis), 

Moorhen  (Gallinulu  chloropus), 

Golden  Plover  (Charardrws  pluvialis), 

Lesser  Black-backed  Gull    Larus  fuseus  .. 
Fragments  not  yet  determined, 

1 

1 

1 

198 

1 

66 2 

104 

1 

1 

1 

295 

8 

1 

3 

3 

1 

2 

60 

750 

5._ SUMMABY  OF  RESULTS. 

The  results  obtained  from  the  laborious  and  costly  work  of  excavating  the 

tlepook  Cave  are  of  considerable  importance  in  elucidating  a  phase  of  the 

past  history  of  Ireland.  There  are  no  unusual  features  connected  with  the 

mode  of  formation  of  the  cave  ami  its  complicated  galleries  and  tunnels.  The 
existence  of  the  cave  is  due  to  the  solvent  action  of  water  on  limestone  rock, 

and  to  the  same  cause  we  must  assign  the  occurrence  of  the  layer  of  stalag- 
mite. The  sand  which  largely  tills  the  passages  was  brought  in  mostly  by 

running  water. 

To  fix  the  geological  period  when  the  cave  was  formed  was  one  of  the 

problems  whicb  the  promoters  of  the  exploration  set  themselves  to  solve. 

Professor  Seyinoui  is  inclined  to  believe  that  the  cave  is  of  pre-glacial  age, 

but  he  admits  thai  the  geological  evidence  is  inconclusive.  The  palaeon to- 
logical  testimony  appears  to  him  of  more  value.    Ami  he  inters  from  this  that 
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the  formation  of  the  cave  lias  most  probably  taken  place  before  the  Glacial 

Period.  Due  consideration,  no  doubt,  should  be  given  to  the  evidence  derived 

from  the  bones  of  animals  which  occur  in  such  abundance.  They  are  of  great 

importance  in  establishing  the  age  of  the  cave.  Yet  even  this  evidence  is  by 

no  means  conclusive.  The  very  nature  of  the  Glacial  Period  is  still  shrouded 

in  mystery.  Some  geologists  maintain  that  there  were  several  Glacial 

Periods  during  the  Pleistocene  Era ;  others  are  of  opinion  that  there  was 

only  one.  If  we  accept  Dr.  Hoist's  view,1  which  is  strongly  supported  by 

Mr.  Kennard2  on  palaeontological  grounds,  there  was  only  a  single  Glacial 
Period  in  the  British  Islands.  They  believe  that  it  occurred  towards  the  end 

of  the  Pleistocene.  The  deposits  laid  down  during  the  earlier  part  of  the 

Pleistocene  Era  would  then  be  regarded  as  pie-glacial.  If  the  climate  during 
the  Glacial  Period  was  as  severe  as  we  are  led  to  believe,  no  mammals  could 
have  wandered  to  Ireland  at  that  time.  And  since  there  is  no  evidence  to 

show  that  Ireland  and  Great  Britain  were  connected  with  one  another  by 
land  after  Pleistocene  times,  we  must  assume  that  Ireland  received  its  fauna 

before  the  Glacial  Period.  Considering  that  during  the  Forest  Bed  or 

Cromerian  stage  of  geological  history,  which  is  generally  looked  upon  as 

belonging  to  late  Pliocene,  the  fauna  of  the  British  Islands  contained  some 

species  which  survived  to  the  present  time,  there  is  really  nothing  surprising 

in  this  view.  On  the  other  hand,  Dr.  Hoist's  opinion  has  not  been  generally 
adopted  by  geologists,  for  it  would  tend  to  prove  that  the  existing  Irish  fauna 

has  maintained  itself  in  Ireland  since  pre-glacial  times.  If  Ireland  had  been 

completely  covered  by  an  ice-sheet,  how  could  the  Bed  Deer,  Giant  Deer, 
Beindeer,  and  Bear  have  found  sustenance  in  the  country  to  enable  them 

to  survive  the  hardships  of  an  Arctic  climate  ?  Thus  it  must  be  evident 

that  the  animal  remains  found  in  Castlepook  Cave  do  not  prove  that  the  cave 

or  the  fossiliferous  sands  we  meet  with  are  necessarily  of  pre-glacial  origin 
And  yet  it  seems  as  if  this  cave,  with  the  main  part  of  its  contents,  is  far 

older  than  any  other  cave  that  has  been  explored  in  Ireland.  The  animal 

remains  are  represented  by  two  very  distinct  sets.  The  first  portion  was 

introduced  into  the  cave  long  ago  when  it  formed  the  home  of  Bears  and 

Hyaenas.  The  second  set  is  apparently  of  late  origin,  having  been  brought  in 

by  pitfalls  from  the  cultivated  fields  above  the  cave,  and  partly  by  means  of 

recent  Fox  and  Babbit  burrows.  A  very  long  interval  of  time,  possibly 

amounting  to  many  thousands  of  years,  elapsed  between  the  introduction  into 

1  Hoist,  N.  O. :  "The  Ice  Age  in  England."  Geol.  Mag.  (N.S.),  Dec.  VI,  vol.  ii. 
1915. 

-  Keunaid,  A.  S.  :  "The  Pleistocene  Succession  iu  England."  Froc.  Prehist.  Sue. 
East  Anglia,  vol.  ii,  pt,  2.     1916. 
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the  cave  of  these  two  sets  of  auiuial  remains,  and  it  appears  as  if  the  cave 

had  been  sealed  up  since  it  was  occupied  by  the  earlier  inhabitants. 

I  shall  now  give  a  complete  list  of  the  animals  whose  remains  have  been 

discovered  in  the  cave,  marking  those  with  an  asterisk  (*)  which  have  been 
ascertained  by  their  position  in  the  deposits  as  belonging  definitely  to  the 

earlier  of  the  two  periods. 

Mammals. 

Natterer's  Bat. •Scandinavian  Lemming. 

■Small  Horse-shoe  Bat. •Arctic  Lemming. 

Domestic  Cat. •Irish  Hare. 

b  Stoat. Rabbit. •Fox. 
•Mammoth. 

•Arctic  Fox. Ox. ►Wolf. 
Sheep. 

Dog. i  ioat. 

ted  Hyaena 
•Reindeer. 

•European  Bear. 
•Irish  Elk. 

Brown  Bat 1  torse. 

•Field  Mouse, 

Birds. 

Domestic  Pig. 

Missel  ["brush. 

Scaup.  (?) 

Blackbird. 
<  house. 

a  pie. 
t  olilllioli   Fowl. 

Book       l   •  1  row  ). 
Turkey. 

Skylark 
Quail.  (?) 

<e. 
Landrail. 

Swan 
Moorhen. •Dudk. 
<  rolden  Plover. 

Widgeon.  1   l 

Amphibians. 

•Lessei  Blaok^baoked  Gull 

•  onunon  frog. 

Moi  DUSKS. 

•Helix  uemoralis, 

It  will  be  noticed  that  among  those  earlier  occupants  of  the  cave,  a  certain 

Dumber,  such  a.-  the  Fox,  Irish  Stoat,  Irish  Hare,  and  others,  have  survived  to 

the  present  day,  and  that  the  remains  of  some  of  these  are  also  found  among 
the  later  set  of  tenants.     If  the  cave  therefore  was  formed  before  the  Glacial 
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Period,  and  inhabited  by  the  animals  above  alluded  to,  the  climatic  conditions 

in  Ireland  could  not  at  any  time  have  been  unfavourable  to  life.  Large  and 

small  mammals,  as  well  as  birds,  must  have  abounded  in  Ireland  throughout 

the  Glacial  Period,  for  we  find  the  bones  of  the  Irish  Elk,  Reindeer,  Bear,  and 

many  kinds  of  birds  in  bogs  and  marls  which  are  certainly  post-glacial  in 
origin. 

One  of  the  most  important  facts  that  have  been  established  by  the  Castle- 
pook Cave  Exploration  is  the  former  existence  in  Ireland  of  the  Spotted 

Hyaena.  It  has  never  been  suggested  that  this  animal,  which  now  inhabits 
central  and  southern  Africa,  once  lived  under  arctic  conditions.  Yet  our  cave 

researches  prove  that  the  Hyaena  devoured  the  carcases  of  Eeindeer,  and  that 

the  Arctic  Fox  and  two  kinds  of  Lemming  were  contemporaneous  with  it  in 
Ireland.  It  has  also  been  shown  that  the  Mammoth  and  Irish  Elk  flourished 

in  this  country  at  the  same  time,  and  that  the  climatic  conditions  were  such 

that  they  reared  their  young,  and  that  the  latter  occasionally  fell  a  prey  to 

the  Hyaena.  The  "Wolf  was  apparently  not  plentiful,  whereas  the  Bear 
probably  did  not  seriously  interfere  with  these  large  herbivores. 

A  few  remarks  have  already  been  made  in  the  introduction  with  regard  to 

the  history  of  the  present  entrance  to  the  cave  and  its  relation  to  the  old 

entrances.  It  may  be  pointed  out  that  owing  to  its  shallowness  and  want  of 

good  drainage  the  cave  probably  never  was  a  dry  one.  It  was  at  all  times 

subject  to  earth-falls  from  above.  The  old  entrances  must  have  been  on  the 
north  side.  Xow  what  Mr.  Ussher  called  the  Elephant  Hall  and  the  Hyaena 

Hall,  with  their  adjoining  galleries,  contained  an  amazing  quantity  of  bones, 

those  of  Eeindeer  being  by  far  the  most  abundant.  It  is  quite  evident 

from  the  fact  that  the  dung  (coprolites)  of  Hyaenas  was  met  with,  and  from 

the  number  of  crushed  bone  splinters,  that  these  animals  had  their  temporary 

abode  in  those  halls  which  lie  within  fifty  to  a  hundred  feet  from  the  present 

entrance.  The  Hyaena  probably  dragged  the  carcases  of  the  Eeindeer  through 

the  existing  entrance  to  these  halls,  there  to  devour  them  at  its  leisure. 

More  abundant  than  Hyaena  bones  are  the  remains  of  Bears  in  those  same 

halls.  Bears  must  also  have  lived  there,  but,  as  Mr.  Ussher  has  pointed  out, 

their  bones  were  as  a  rule  lower  down  in  the  sand  than  those  of  the  Hyaena. 

Hence  Bears  had  probably  occupied  the  cave,  and  abandoned  it  before  the 

arrival  of  the  Hyaena.  We  may  assume  that  for  a  time  the  present  entrance 

became  blocked  by  pitfalls,  when  possibly  one  of  the  more  westerly  entrances, 

which  was  somewhat  narrower,  enabled  the  Hyaena  to  gain  admission  to  the 

cave.  For  a  long  time  this  powerful  carnivore  inhabited  the  part  of  the  cave 

known  as  "  Hyaena  Land,"  which  is  400  feet  from  the  entrance.  It  was  there 
that  the  remains  of  very  young  Mammoths  were  mosl   abundant,  ami  that 
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also  quantities  of  llva-na  dung  occurred.  Occasionally  food  was  scarce,  and 
then  even  old  Bear  bones  were  gnawed  at.  As  a  rule  there  was  such  a  wealth 
of  food  that  hundreds  of  Reindeer  bones  remained  untouched. 

This  will  enable  us  to  form  some  idea  of  the  state  of  Ireland  at  those  remote 

times.  The  total  absence  of  any  remains  of  lied  Deer,  Wild  Boar,  Badger, 

and  other  animals  has  already  been  commented  upon,  and  may  possibly 

be  due  to  the  nature  of  the  ground  surrounding  the  cave.  There  is, 

moreover,  no  reason  to  suppose  that  any  human  beings  ever  lived  in  the 

cave.  No  trace  of  the  existence  of  man.  while  the  cave  deposits  were  laid 

down,  has  been  discovered.  Only  a  few  quite  modern  implements,  bits  of 

charcoal,  and  an  incised  bone  were  met  with,  mostly  due  to  pitfalls  from  the 
fields  above  the  cave. 
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It  is  well  known  that  in  the  grubs  of  most  beetles  (Coleoptera)  and  in  the 

caterpillars  of  moths  and  butterflies  (Lepidoptera)  there  are  paired  functional 

spiracles  on  one  or  more  of  the  thoracic  segments  and  on  the  abdominal 

segments  from  the  first  to  the  eighth  inclusive.  But  among  many  of  the 

two-winged  flies  (Diptera)  these  breathing-holes  are  restricted  to  a  large 
pair  at  the  hinder  end  of  the  abdomen,  a  minute  anterior  pair,  apparently 

belonging  to  the  prothorax,  being  sometimes  also  present :  these  are  the 

arrangements  distinguished  by  Schiner  ('62,  p.  iv)  and  Brauer  ('69)  as  "  meta- 

pneustic "  and  "  amphipneustic "  respectively,  in  contrast  with  the  "  peri- 

pneustic  "  type  in  which  nine  or  more  pairs  of  spiracles  ai*e  present,  extending 
in  lateral  series  along  the  body.  Probably  no  student  of  the  morphology  of 

insect  larvae  doubts  that  the  metapneustic  or  amphipneustic  condition  of  the 

respiratory  system  has  been  derived  from  the  more  primitive  peripneustic 

condition  by  the  suppression  of  the  intermediate  spiracles.  This  specializa- 

tion through  reduction  is  correlated  with  the  mode  of  life  followed  by  many 

dipteran  larvae,  the  grubs  of  gnats  (Culicidae)  and  the  "rat-tailed  maggot" 
of  the  drone-flies  (Eristalis)  living  in  water  and  thrusting  the  tail-end  of  the 

body,  where  the  spiracles  open,  through  the  surface-film  to  reach  the  atmo- 
sphere above,  the  maggots  of  muscoid  flies  feeding  half  buried  in  refuse, 

decaying  organic  matter,  plant-tissues,  or  (in  the  ease  of  parasites)  in  animal 
bodies,  where  series  of  lateral  spiracles  would  be  useless  or  dangerous  on 

account  of  their  liability  to   become  choked.     This  line   of   speculation  is 
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worked  out  in  Palnien's  classical  memoir  (77)  on  the  tracheal  system  of 
insects. 

If  the  metapneustic  condition  he  indeed  the  outcome  of  the  suppression 

of  the  greater  number  of  a  series  of  paired  spiracles  originally  present,  it 

might  be  expected  that  some  of  these  should  be  recognizable  in  a  vestigial 

condition.  Yet  it  appears  that  no  account  of  such  reduced  spiracles  in  any 

muscoid  or  similar  larva  has  hitherto  been  published,  although  the  minute 

anatomy  of  such  magg  -  those  of  ihe  Bluebottle  (Calliphora)  and  the 
Housefly  (Musca)  has  been  carefully  and  repeatedly  studied.  The  only 

statement  of  their  existence  known  to  us  in  entomological  literature  is  in  a 

brief  paper  by  Pantel  (01 ).  who,  without  giving  description  or  figures,  writes  : 

"Ord'apres  nos  recherches  sur  les  tachinaires,  les  larves  amphipneustiques 
at  bien  ]•  -  ■  •:•;  trachfes  stigmatiques  complementaires  prevus 

par  r.ihiH'ii.  et  ainsi  se  trouve  justifiee,  dans  ce  quelle  a  de  foudaineutale,  la 

theorie  tuteur."    After  stating  that  in  the  larvae  examined  by  him, 
the  lateral  -piracies  " demeurent  rudimentaires  a  tous  les  stades,  aussi  bien 

que  gmatdquea  cot  intes,"  and  pointing  out  that  the 
J  tail-spiracles  cannot  therefore  be,  as  Palmen 

imagined,  due  bo  the  approximation  of  spiracles  originally  belonging  to 

three  distinct  segments  [sixth,  seventh,  and  eighth  abdominal],  Pantel  tells 

us  no  more  about  these  extremely  interesting  structures  except  that  "les 

is  rudimentaires  abdominaux  soiit  situes  aux  niveau.x  d'insertion  des 

With  thi  if  the  subject  in  this  condition,  it  is  with  great  satisfac- 

tion tha  fcify  the  presence  of  a  paired  series  of  minute 

ral  spiracles  and  of  solidified  air-tubes  connecting  them  with  branches  of 
the  main  longitudinal  tracheal  trunks  in  the  highly  specialized  larvae  of  the 

Ox  Warble-flies  Hyp  derma  .    These  vestigial  structures  are  present  in  fourth- 

the  common  species  of  Hypoderma — Hypoderma  bovis 

r)  and  H .  lint  ■■         Villers     .-  well  aa  in  the  Reindeer  Warble-rly, 
ndi  (Linnci.     The  details  given  in    this  paper   have  been 

for  the  most  part  by  observations  on  //  poderma  bovis.     These 

maggots  live  during  their  later  stages,  as  is  well  known,. just  beneath  the  skin 

of  the  backs  of  cattle,  the  large  sub-circular  dorso-posterior  spiracular  plates 

situated  immediately  l>elow  the  breathing-hole  that  is  bored  through  the  hide 

he  beast  which  serves  as  host,  while,  the  head-end  being  buried  in  the 

sub-cutaneous  tissue,  the  mouth  absorbs  the  fluid-products  of  the  iuflamma- 

.  set  up  in  the  "  warble"  or  swelling  induced  by  the  parasite's  presence. 
The  Hypoderma  larva  is  tl  typically  metapneustic  in  accordance  with 

its  l  •   six  pairs  of  vestigial  lateral  abdominal  spiracles  are 
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present  as  well  as  an  anterior  pair  of  functionless  spiracles  just  behind  the 

mouth  ;  these  latter,  which  were  recognized  and  figured  by  Joly  ('46,  pi.  viii, 

fig.  2,  o)  in  the  ripe  maggot  of  Hypoderma  bovis,  and  by  Brauer  ('68,  Tab.  viii, 
fig.  4)  in  the  final-stage  larva  of  Oedemagena  tarandi,  seem  to  correspond  with 

the  prothoracic,  fan-like  spiracles  of  the  typical  inuscoid  maggots. 
The  lateral  spiracles  in  the  Hypoderma  larva  were  revealed  to  us  through 

the  observation,  on  dissection,  of  the  white  and  thread-like  solidified  air-tubes 

connecting  branches  from  the  longitudinal  tracheal  trunks  with  the  body-wall, 
outside  the  cuticle  of  which,  when  thus  directed,  we  had  little  difficulty  in 

recognizing  the  tiny  spiracular  depressions,  So  far  we  have  not  succeeded  in 

finding  these  lateral  spiracles  in  the  earlier  instars  of  Hypoderma,  nor  in  any 

muscoid  maggots  that  we  have  had  the  opportunity  of  examining,  nor  in 

the  familiar  "  leather-jacket "  grub  of  the  Crane-fly  (Tipula).  But  as  we  have 
made  a  fairly  full  study  of  the  structures  in  the  ripe  (fourth-stage)  Hypoderma 
larva,  we  offer  our  results  as  some  contribution  to  a  fascinating  morphological 

question,  hoping  that  we  may  be  able  to  supplement  our  observations  at  some 

future  date.  Before  proceeding  to  the  detailed  account  of  the  newly  discovered 

spiracles  and  their  relation  to  the  tracheal  system,  some  references  to  the 

segmentation  of  the  Warble-maggot  and  the  structure  of  its  cuticle  are 
necessary. 

The  Segmentation  of  the  Hypoderma  Larva. 

Students  of  the  maggots  of  the  most  highly  organized  Diptera  have  all 

recognized  the  difficulty  of  interpreting  the  body-segmentation  of  these  larvae 

— at  once  so  specialized  and  so  degraded.  The  forward  end  shows,  as  is  well 
known,  no  definite  head,  but  two  or  three  segments  seem  to  be  present  in 

front  of  that  which  bears  the  small  anterior  spiracles.  This  segment,  according 

to  Lovvne  ('92,  pp.  34-5,  fig.  10),  is  the  fourth ;  according  to  Hewitt  ('08,  p.  511, 

pi.  30,  fig.  5),  the  third  post-oral  somite,  so  that  the  "  tail-segment "  which 

bears  the  posterior  spiracles  is  the  fourteenth  according  to  Lowiie's  or  the 

thirteenth  according  to  Hewitt's  reckoning.  Neither  of  these  authors  suggests 
what  correspondence  any  of  these  segments  may  have  with  those  of  a  gene- 

ralized insect,  but  Hewitt's  enumeration  may  perhaps  imply  that,  the  head 
being  degenerate,  the  segment  of  the  anterior  spiracles  may  be  the  meta- 
thorax.  Now  it  seems  to  us  that  consideration  of  the  segment  of  the  posterior 

spiracles  may  yield  more  certain  guidance,  and  that  as  in  insects  generally 

the  hindmost  spiracular  segment  is  the  eighth  abdominal,  this  is  the  correct 

identification  of  the  "  tail- segment"  of  a  muscoid  maggot.  The  segment  of 
the  anterior  spiracle  will  thus  be  reckoned — in  conformity  with  the  opinions 
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of  several  students — as  the  prothorax,  and  the  doubtful  series  in  front  of  this 
be  referred  to  the  head  or  neck.  Such  is  the  scheme  of  nomenclature  which 

we  adopt.  In  the  maggot  of  Hypoderma  (see  figs.  1,  2,  3),  the  head  region  is 

most  abnormally  shortened,  so  that  the  anterior  spiracles  lie  only  a  short 

distance  dorsal  to  the  mouth  (see  figs.  12,  13),  close  to  the  suture  (figs.  12, 

13,  p.g.),  that  marks  the  boundary  of  the  puparium-lid.  The  extreme  anterior 

position  of  this  front  spiracular  segment  in  the  "Warble-maggot  makes  it 
unlikely  that  the  segment  can  represent  anything  further  back  than  the 

prothorax.  Accepting  this  view,  the  vestigial  lateral  spiracles  occur  on  the 

second  to  the  seventh  abdominal  segments  inclusive,  and  the  large  posterior 

spiracles  on  the  eighth,  as  suggested  above.  It  must  not  be  forgotten,  how- 
ever, that  in  the  peripneustic  larvae  of  some  Diptera  which  may  reasonably 

be  regarded  as  primitive— the  Cecidomyidae  and  the  Bibionidae  (Morris,  '17), 
for  example — the  ninth  abdominal  segment  bears  a  pair  of  spiracles  larger 
than  those  on  the  other  segments.  The  possibility  must  therefore  be  recognized, 

that  in  the  grabs  of  the  Tipulidae,  in  the  maggots  of  the  Muscoidea,  and  in 

bapneustic  and  amphipneustic  larvae  generally,  the  apparent  segment  that 

bears  the  large  tail-spiracles  may  be  due  to  a  coalescence  of  the  eighth  and 

ninth  abdominal  segment*. 

:-:  on  the  Cuticle  of  the  Hyfoderma  Larva. 

The  Warble-maggot  is  notoriously  a  "  tough-skinned  "  insect,  and  sections 
through  the  body-wall  show  the  e  thickening  of  the  secondary  cuticle 

(see  figs.  11,  14).  We  have  obtained  fairly  good  results  with  sections  cut  from 

spirit-specimens  and  stained  with  "  light  green,"  by  which  the  two  layers  of 
the  chitinous  cuticle  usually  recognized  are  clearly  demonstrated.  The  outer- 

most layer  or  pi  thin,  very  hard,  and  stains  strongly  in  its 

deeper  stratum  (figs.  1 1. 14,  rf.l);  its  superficial  region  (figs.  11, 14, d.),  which 

hardly  takes  tie  divided  into  Bcale-like  areas  on  the  outer 

surface,  which,  in  microscopical  preparations,  appears  like  "  crocodile  leather" 
(tigs.  5,  6,  13,  14).  These  areas  correspond  to  the  flattened  epidermal  cells 
which  secrete  the  cuticle. 

Beneath  the  primary  cuticle  is  the  clear,  transparent,  well-developed 

sec"  ficlc  (figs.  11,  14,  cl.  2)  which  does  not  take  the  light  green  stain, 
but  shows  feeble  results  with  such  a  plasma  stain  as  haemato.xylin.  It 

contains  a  number  of  clear  granules,  apparently  harder  than  the  general 

substance  of  the  cuticle ;  these  granules  are  especially  numerous  near  the 

attachment  of  a  muscle,  or  where  the  spiracular  air-tubes  pierce  the  body- 
wall  (fig.  11,  jr.)     The  innermost  region  of  the  secondary  cuticle  appears  in 
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places  somewhat  distinct  (fig.  11,  et.  2  a)  as  a  very  clear  stratum  with  the 

lamination  parallel  to  the  surface  showing  distinctly.  I'.eneath  it  is  the 
epidermis  (tig  11,  ep.)  consisting  as  usual  of  a  sheet  of  flattened  epithelial 
cells. 

The  Tracheal  System  of  the  Fourth-stage  Larva  of  Hypoderma. 

The  tracheal  system  of  the  fourth-stage  larva  of  Hypoderma  bovis  consists 

of  a  pair  of  longitudinal  trunks  dorso-lateral  in  position  and  running  the 

whole  length  of  the  body,  and  communicating  with  the  exterior  by  a  pair  of 

thick-lipped,  strongly  chitinized  posterior  spiracles,  situated  on  the  apparently 
hindmost  segment  of  the  body,  towards  its  dorsal  aspect  (figs.  1, 2,  3, p.  s.).  A 

pair  of  anterior  spiracles  (figs.  1,  2,  3,  a.  s.)  and  six  pairs  of  lateral  spiracles 

(figs.  1,  2,  3,  /.  s.)  are  also  present,  but  the  tail-spiracles  alone  are  functional, 

the  air-tubes  connected  with  the  anterior  and  lateral  spiracles  being  plugged 
with  cores  of  chitin.  The  longitudinal  trunks  are  connected  posteriorly  by 

one,  and  anteriorly  by  three,  transverse  tracheae  (fig.  3,  p.  c.,  a.  c).  The 

posterior  connexion  is  so  close  to  the  hinder  body-wall  and  spiracles  as  not 
easily  to  be  seen.  Of  the  three  anterior  connectives,  the  foremost  is  the 

largest,  the  two  hinder  being  comparatively  fine.  The  longitudinal  trunks  give 

off  a  number  of  branches,  the  chief  of  which  are  as  follows  : — Beginning  from 
the  posterior  end,  each  trunk  gives  off  from  its  outer  side  a  tube  which  at 
once  divides  into  two,  and  each  branch  runs  downwards  and  forwards  for 

some  distance  until  it  splits  up  and  is  lost  in  the  fat-body  ;  this  tube 
apparently  belongs  to  the  eighth  abdominal  segment.  In  front  of  this 

each  trunk  gives  off  twelve  tubes  arranged  in  an  outer  and  an  inner  series 

of  six,  belonging  to  the  abdominal  segments  from  the  second  to  the 

seventh  inclusive.  The  inner  tube  (figs.  2,  3,  d.  int.  tr.)  keeps  near  the  dorsal 

body-wall,  and  soon  divides  into  many  fine  branches.  The  outer  tube 
runs  ventralwards  and  gives  off  three  principal  branches  ;  of  these,  that 

nearest  to  the  trunk  goes  to  the  digestive  tract  (fig.  3,  dig.  tr.),  coming  off  at 

an  angle  from  the  middle  tube  (fig.  3,  /.  tr.),  which  is  distributed  to  the 

ventral  and  lateral  body-wall,  muscles,  &c,  and  which  gives  off  near  its  base 

the  outermost  branch  (fig  3,  sp.  tr.),  an  exceedingly  fine  tube — as  described 

below,  plugged  up  for  nearly  all  its  length  and  connected  with  the  vestigial 

lateral  spiracle.  The  intestinal  trachea  of  the  fourth  abdominal  segment  on 

either  side  (figs.  3,  20,  dvj.  tr.  i)  is  strongly  dilated,  forming  a  pyriform  sac 

whose  chitinous  lining  is  exceedingly  thin,  and  wants  the  usual  spiral 

strengthening.  This  dilated  trachea  in  the  ripe  warble-maggot  was  seen 

and  figured  by  Joly  ('46,  pi.  viii,  fig.  13)  seventy  years  ago,  and  a  series  of 
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somewhat  similar  sacs  have  since  been  described  by  Endevlein  ('99,  Taf.  i, 
fig.  S)  in  the  larva  of  Cdbbi  pTiantis. 

In  front  of  the  tubes  so  far  mentioned,  there  are  given  off  from  each  main 

trunk  two  outer  tubes  corresponding  with  the  first  and  third  anterior  connec- 
tives (which  we  believe  to  belong  respectively  to  the  mesothorax  and  the  first 

abdominal  segment)  in  the  same  way  as  the  rest  of  the  abdominal  outer  tubes 

correspond  with  the  inner  ones  of  the  same  segments.  From  this  it  seems 

likely  that  these  latter  may  be  derived  from  original  transverse  connectives 

which  have  lost  their  direct  continuity.  There  are  apparently  no  outer  tubes 

corresponding  with  the  second  (metathoracic)  of  the  three  anterior  connectives 

(fig.  ",".'•.  2).  The  outer  tubes  in  front  of  the  second  abdominal  have  no 
connexion  with  any  lateral  Bpiracles,  uor  do  they  divide  into  definite  inner 

and  outer  ramifications  :  they  break  up  into  a  number  of  fine  tracheae,  those 

from  the  foremost  branch  going  to  the  sucking  pharynx.  Of  the  three 

anterior  transverse  connectives,  the  second  and  third  respectively  give  oil  two 

and  eight  branches  which  run  forwards  (fig.  3.  ".  c.  2,  3).  The  main  longi- 
tudinal trunks  are  continued  forwards  as  plugged  tracheae  which  lead  to  the 

anterior  spi r  described  in  detail  below. 

Thk  Lateral  Spiracles  and  tiif.ii:  Tracheal  Connexions. 

pairs  ol  ngly  minute  lateral  spiracles  situated  on  the 

nd  to  the  seventh  abdominal  -  inclusive  (figs.  1,  2,  3, 1.  «.).    The 
cuticle  of  the  larva  is  divided  into  broad  dorsal  and   ventral  areas,  which  are 

_    ither  Bide  "i  the  body  by  three  longitudinal  areas,  marked  on 

most  of  the  segments  by  projections  or  Bpinose  bosses;  these  three  regions 

ma;.  .  i  as  the  doi so-lateral,  lateral,  and  ventro-lateral  areas 

i.d.l.,  /..  v.  I.).    The  l.u  teles  are  situated  on  the  smooth  cuticle 

A-een  the   lateral   and   ventro-lateral  areas  near  the  anterior  border  of 

each  segment.    Viewi  ally   figs.  4-6)  the  spiracle  appears  as  a  small 
aperture  among  the  scale  like  areas  of  the  superficial  cuticle.  On  the  fifth 

abdominal  >  c  I  >r  example  (tic.  4.  iv),  there  is  a  simple  cup-like  depres- 

sion, surrounded  by  a  smooth  zone  [  .it ing  crack-like  markings.    In 
the  case  of  the  spiracles  at  the  front  and  hinder  ends  of  the  series  (figs. 

4.  i.  ii.  vi,  5)  the  cavity  is  seen  to  be  overhung  with  a  thickened  edge  of  the 

scale-like  area  of  the  cuticle.  Viewed  from  within  the  body-wall,  through  the 
tiansparent  substance  of  the  secondary  cuticle,  such  a  spiracle  (fig.  0)  has  the 

apj>earance  of  a  conical  cavity,  one  side  of  which  is  strengthened  by  a  curved 

ridge  of  dense  chitin  (fig.  6,  r.  /•. ).  The  surface-markings  (fig.  6,  m.)  around 
the  spiracular  cavity  and  the  scale-like  areas  of  the  outer  surface  are  visible 
through  the  secondary  cuticle. 



Carpentkr  and  Pou.aud — Lateral  Spiracles  in  Hypoderma  Larva.   79 

A  series  of  sections  cut  tangential  to  the  surface  of  the  body-wall  (figs. 
7,  8,  9,  10)  show  the  following  features  of  structure.  The  spiracular  cavity 

(fig.  7)  is  lined  with  a  dense  but  thin  layer  of  chitin  (ct.)  continuous  with  the 

outer  non-staining  layer  of  the  primary  cuticle.  Around  this  is  the  thicker 

stratum  of  deeply  staining  primary  cuticle  (ct.  1)  of  varying  density.  Sur- 

rounding this  is  the  translucent  non-staining  chitin  which  forms  the  thick 

secondary  cuticle  (ct.  2)  of  the  body-wall.  Tracing  the  sections  inwards,  it  is 
found  that  the  walls  of  the  cavity  become  much  folded  (fig.  8),  and  that  they 

finally  come  together  when  the  dense  lining  chitin  is  reduced  to  a  few 

crumpled  sheets  in  the  midst  of  a  solid  plug  of  the  deeply  staining  primary 

cuticle  (fig.  9,  ct.,  ct.  1).  When  the  spiracular  trachea  leaves  the  body-wall 

and  enters  the  body- cavity,  this  plug  becomes  narrow  and  sinuous  in  cross- 
section,  and  a  continuation  of  the  clear  secondary  cuticle  surrounds  it  as  a 

sheath  (fig.  10,  ct.  1,  ct.  2),  the  crumpled  sheets  of  dense  chitin  having 

altogether  disappeared.  There  is  no  complete  dense  chitinous  tube  formed 

around  this  as  in  the  case  of  the  tubes  connected  with  the  anterior  spiracles 

(see  below,  p.  80,  fig.  18,  ct.  2  a).  The  usual  epithelial  tube,  continuous  with 

the  sub-cuticular  epidermis  (figs.  10,  11,  ep.),  surrounds  the  whole,  and  in  all 
our  preparations  is  not  in  contact  with  the  secondary  cuticular  coat  of  the 

solidified  trachea.  This  structure  persists  until  the  solidified  tube  merges  into 

a  short  stretch  of  open  trachea  with  the  normal  spiral  thickening  (fig.  20,  sp.  tr.) 

which  comes  off  as  the  outermost  branch  of  the  outer  segmental  tube  as 

already  described.  The  presence  of  the  normal  spiral  thickening  at  the  origin 

of  the  spiracular  branch  is  convincing  evidence  of  the  nature  of  the  structures 

whose  appearance  is  here  described ;  this  is  well  demonstrated  in  the 

photograph  reproduced  on  Plate  XIII  (fig.  21). 

The  Anterior  Spiracles. 

The  anterior  spiracles  are  situated  on  the  first  thoracic  segment,  above  and 

on  either  side  of  the  mouth  (fig.  12).  A  marked  groove  (figs.  12,  13, p.  g.) 

runs  above  the  mouth,  and  extends  backwards  to  the  dorsal  aspect  of  the  first 

abdominal  segment,  indicating  the  suture  bounding  the  lid  of  the  puparium. 

The  anterior  spiracles  (fig.  12,  a.  sp.)  are  situated  immediately  dorsal  to  this 

groove.  The  lower  lip  (fig.  13,  v.  I.)  of  each  is  crescentic  in  shape  and  raised 

rather  above  the  dorsal  border  of  the  spiracle,  which  has  no  definite  lip.  The 

anterior  spiracles  are  situated  directly  at  the  extreme  anterior  ends  of  the 

longitudinal  tracheal  trunks. 

The  structure  of  the  anterior  spiracles  is  best  shown  by  a  series  of  sections 

through  one  of  them,  cut  tangential  to  the  body-wall  (figs.  14-18).     Tracing 
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the  sections  inwards  from  the  exterior,  we  see  that  at  first  the  spiracle  is  a  wide 

open  cavity  ( fig.  14,  c)  in  the  substance  of  the  body-wall,  lined  by  a  thin  layer 
of  the  dense  feebly  staining  chitin  <<7.)  and  surrounded  by  an  area  of  deeply 

staining  chitin  ( et.  1 ).  Further  in  (fig.  15 )  the  cavity  is  much  narrowed,  and  the 

walls  have  become  folded,  though  the  same  areas  of  chitin  are  still  discernible. 

The  walls  of  the  cavity  now  begin  to  approach  each  other,  so  that  the  aperture 

becomes  smaller  and  smaller  (fig.  16)  until  finally  it  disappears  entirely, 

leaving  the  deeply  staining  chitin  as  a  central  core  (fig.  17, et.  1).  Before  the 

cavity  is  finally  obliterated,  curved  pieces  of  dense,  hard  chitin,  apparently 

specialized  portions  of  tl  lary  cuticle  (fig.  16,  et.  2a),  have  begun  to 

appear  round  the  deeply  staining  area.  When  traced  inwards,  these  close 

round  the  above-mentioned  core,  so  as  to  form  a  continuous  tube  fig.  18,cl.  2a). 

This  structure  continues  when  the  tube  has  left  the  body- wall  and  entered 

the  body-cavity,  a  layer  of  translucent  chitin  of  the  secondary  cuticle  (fig.  18, 

interposed  between  the  solid  core  and  the  walls  of  the  tube 

abo'.  i  tube  of  hard  chitin  entirely  filled  by  a  deeply  staining 

core  with  a  covering  I  chitin,  but  showing  no  trace  of  the  spiral 

structure  as  in  the  ordinary  tracheae.  After  some  distance  the  trachea 

widens  considerably,  the  solid  core  o  ruptly,  and  is  replaced  by  a 

cavity  many  tine  imeter,  the  walls  of  which  are  strengthened  by  the 

usual  spiral  .-tincture  (fig 
ire,  the  interior  spiracles  in  llypoderma  or  any  of  its 

near  allies  '  ribed  except    for  Brauer's  drawing  of  their 

position  in  0  ■■'*>.  viii,  fig  4  .     It  is  of  interest  to  find 
that  the  air-l  _  -tinctures  are  plugged  up  with  a  chitinous 

core,  so  that  they  cannot  be  functional;  they  are  indeed  vestigial  like  the 

lateral  spira  in  the  present  paper.     In  this  respect  the  anterior 

spiracles  of  II  ma  offer  a  striking  contrast  to  the  corresponding  struc- 

tures in  Gastrophilus,  which  have  recently  been  well  described  and  figured 

by  Enderlein  ('99,  Taf.  ii ,  fig  2  27  These  are  provided  with  a  number  of 

fine  apertures,  and  m  :.:idently  regarded  as  functional.    The  divergence 

in  larval  strnctun  1 1  ■  poderma  and  Gastrophilus  is  thus  considerable, 

and  we  have  failed  to  find  any  trace  of  lateral  spiracles  in  the  latter.  In  this 

connexion  it  is  of  inl  note  that  some  modern  systematic  students  of 

the  Diptera  have  ceased  to  regard  the  Oestridae  as  a  natural  family,  assigning 

llypoderma  to  the  Tachinidae,  and  Gastrophilus  to  the  Anthomyiidae.  This 

classification  is  adopted,  for  example,  by  Schnabl  and  Dziedzicki  in  their 

monograph  ('11)  on  the  latter  family,  in  which  special  importance  is  attached 

to  the  male  genital  armature  and  the  arrangement  of  the  thoracic  bristles  in 
the  tlv. 
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Conclusion. 

Our  failure  to  find  vestigial  lateral  spiracles,  corresponding  with  those  of 

the  Hypoderma  maggot,  in  the  larva  of  any  other  muscoid  tiy  that  we  have 

examined  for  them  is  rather  disappointing  in  view  of  Pantel's  statement, 
already  quoted,  that  they  are  present  in  tachinine  larvae.  We  have  had  no 

opportunity  of  s.tudying  examples  of  the  last-named  group,  but  in  the  maggot 

of  the  bluebottle  and  in  other  dipteran  larvae — that  of  Tipula,  for  example 

— we  thought  that  we  had  detected  them,  only  to  find  later  that  we  were 

examining  cuticular  bristle-bearing  pits  from  which  the  bristles  had  been 

broken  off.  We  do  not  for  a  moment  suggest  that  so  careful  an  insect- 

anatomist  as  Pantel  could  have  been  deceived  in  this  way ;  but  if  we  under- 

stand aright  his  statement  that  "les  larves  amphipneustiques  possedent  bien 

les  stigmates  et  trache'es  stigmatiques  complementaires  prevus  par  Palmen," 
he  seems  to  imply  that  he  has  detected  them  on  all  the  body -segments  of  the 
tachinine  larvae,  whereas  in  Hypoderma  we  find  them  only  on  the  abdominal 

segments  from  the  second  tc  the  seventh  inclusive. 

If  these  lateral  spiracles  are  indeed  absent  from  many  genera  of  muscoid 

flies  in  the  larval  state,  their  presence  must  be  regarded  as  a  definitely 

primitive  character,  and  it  becomes  all  the  more  surprising  to  find  them  in  a 

maggot  like  that  of  Hypoderma,  specialized  in  many  ways  for  a  parasitic  life 

and  remarkable  for  the  extreme  reduction  of  the  anterior  region,  so  that  the 

front  spiracles,  belonging  to  the  prothorax,  lie  only  just  behind  the  mouth. 

The  facts  set  forth  in  this  paper  suggest  that,  if  Hypoderma  be  really  a 

near  ally  of  the  typical  muscoids,  it  must  have  diverged  from  the  common 

stock  before  these  larval  lateral  spiracles  had  been  lost,  so  that  the  specialized 

parasitic  habit  of  the  group  must  have  begun  at  a  period  comparatively 

remote  from  to-day. 

The  life-history  of  Hypoderma  is  of  much  practical  interest  on  account  of 

the  damage  caused  by  the  maggots  to  the  hides  of  cattle,  and  this  paper  may 

be  regarded  as  a  by-product  of  a  series  of  researches,  largely  economic  in 

their  object,  affording  an  illustration  of  the  inadvisability  of  trying  to  draw 

a  sharp  demarcation  between  "pure"  and  "applied"  science.  Ami  it  may 
be  "ratifying  to  those  who  believe  that  morphological  lines  of  inquiry  have 
still  much  instruction  to  yield  to  the  student  to  find  that  one  of  the 

commonest  and  best-known  of  the  insect-larvae  of  the  farm  exhibits  such  a 

remarkable  and  unexpected  series  of  vestigial  organs,  which  throw  light  on 

the  history  and  relationships  of  a  highly  specialized  group. 
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EXPLANATION  OF  PLATES. 

Plate  VIII. 
Fio. 

1.  Hypoderma  bovis.     Fourth-stage  larva.     Lateral  view,     x  5. 

a.  s.,  anterior  spiracle  ;  /.  s.,  1-6,  lateral  spiracles  ;  p.  s.,  posterior 
spiracles  ;  p.g.,  suture  bounding  lid  of  pupariuni ;  d.,  dorsal ;  d.  I.,  dorso- 

lateral ;  /.,  lateral ;  v.  L,  ventro-lateral;  v.,  ventral  area  of  2nd  abdominal 

segment.     Size  of  lateral  spiracles  is  exaggerated. 

2.  H.  bovis.     Diagram  of  tracheal  system.     Lateral  view. x  o 

3.  The  same.     Ventral  view.  j 

I— III,  segments  of  thorax  ;  1-8.  segments  of  abdomen. 

a.  s.,  anterior  spiracles:  /.  s.,  1-6,  lateral  spiracles;  p.  s.,  posterior 
spiracles ;  long.,  longitudinal  tracheal  trunks ;  a.  c,  1-3,  anterior 

connectives;  p.  c,  posterior  connective;  d.  int.  tr.,  dorsal  internal 

tracheae ;  dig.  tr.,  tracheae  to  digestive  tube  (numbers  refer  to  the 

abdominal  segments ;  note  the  sac-like  swelling  of  dig.  tr.  4) ; 
I.  tr.,  outer  lateral  tracheae  ;  sp.  tr.,  spiracular  tracheae  (solidified). 

Plate  IX. 

4.  H.  bovis.     Fourth-stage  larva,  I— VI.     The  six  lateral  spiracles  on  the 
right  side  as  seen  in  surface  view,     x  500. 

5.  Left  posterior  lateral  spiracle,  surface  view,     x  500. 

sp.  c,  spiracular  cavity  :  c.  r.,  chitinous  ridge. 

6.  Left  posterior  lateral  spiracle  as  viewed  from  within,     x  500. 

m.,  markings  around  cavity  (seen  through  secondary  cuticle)  ; 

c.  ?'.,  chitinous  ridge  formed  by  inturned  scale-like  area  of  primary 
cuticle ;  ct.,  vestigial  spiracular  trachea,  solidified  as  chitinous  plug. 

Plate  X. 

7.  Lateral  spiracle  in  tangeutial  section. 

8.  The  same,  deeper  in  the  body-wall.  x  700. 

P.     The  same,  showing  closure  of  cavity.                         ' 
10.  Solidified  spiracular  trachea  in  cross-section,     x  500. 

11.  Transverse  section  of    body-wall,  showing   lateral   spiracle  (/.  s.)  and 
its  trachea,     x  80, 

ct.,  outer,  and  ct.  1,  inner,  layer  of  primary  cuticle  ;  ct.  2.  secoiidai  v 

cuticle  ;  gr.  granules  in  same  ;  ep.  (figs.  10.  11).  epidermis. 
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Fio. 

12. 

13. 

14. 

15. 
10. 

17. 

IS. 

Plate  X — continued. 

H.  '  s,  Fourth-stage  larva,  front  end,  showing  position  of  anterior 
spiracles  (a.  sp.)  in  relation  to  mouth  (m.)  and  suture  (p.  g.)  bounding 

puparial  lid.     x  10. 

Pi  LTE  XI. 

B  bovis.     Fourth-stage  larva.     Left  anterior  spiracle,     x  300. 

v.  /.,  ventral  lip  of  spiracle  ;  p.  •/.   suture  bounding  puparial  lid. 

Anterior  spiracle  in  tangential  section,  through  spiracular 
ity. 

The  -  per  in  the  body-wall. 

•.ity. 

spiracular  
trachea  

with  solid 
chitinoua  

core  and  
avelope  

of  secondary  
cuticle  

x  700. 

level  in  the  body-wall,  showing  corn- 
plet         a  ary  cuticle  [ct.  2  [rounding 

normal    secondary   cuticli  -    b)  end 
chitinoua  core    d    1  . 

Other  I  "10. 

- 

XII. 

Portion  of  front  extension  of 

gitudinal    trunk,   forming  anterior    spiracular    trachea,    showing 

with   chitinoua  core  [ct.   1)  to 

u;li  normal  spiral  thickening,     ■  200. 

if  right  longitudinal  tracheal  trunl  x  30. 
.     -        :  _    ■ 

Plate  XIII. 

.7  Fourth-stag  Photograph  Bhowing  piece  of  body-wall 

wit!  ir  lateral  spiracle  I  lected  with  air-tube  system ■ 

22.  ]  longitudinal    trunk    with    branches    of    fourth 

abdominal  segment  in  connexion  with  the  third  lateral  spiracle,   x  15. 

(Photographs  by  EL  Pattison.) 
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V. 

SYNTHESES  OF  SOME  NEW  SUBSTANTIVE  DYES  DERIVED 
FROM  BENZLDINE-SULPHONE. 

By  HUGH  RYAN,  D.Sc. ;  JOSEPH  ALGAR,  D.Sc. ;  and 

PHILIP  O'CONNELL,  M.Sc., 
University  College,  Dublin. 

Read  April  22.     Published  Auoust  13,  1918. 

Since  the  compounds  obtained  by  coupling  naphthols  and  amines  with  the 

tetrazo  derivatives  of  benzidine  are  amongst  the  most  important  of  the  direct 

cotton  dyes,  any  further  investigation  of  substances  of  this  type  is  likely  to 

prove  of  interest  and  importance. 

The  present  paper  deals  with  a  number  of  dyes  of  the  benzidine  type, 
obtained  by  coupling  hydroxy  and  amino  compounds  with  the  tetrazo 

derivative  of  benzidine-sulphone-disulphonic  acid. 

The  preparation  of  benzidine-sulphone-disulphonic  acid  is  described  by 
P.  Griess  and  C.  Duisberg  (Ber.  22,  p.  2459),  who  state  that  it  combines,  when 

tetrazotised,  with  naphthols  and  naphthol-sulphonic  acids,  yielding  purple  to 

violet  dyes,  and  with  naphthylamines  and  naphthylamine-sulphonic  acids, 

forming  red  or  bluish-violet  colouring  matters.  Itefereuces  also  occur  in 
Patent  literature  (Friedlander  I,  p.  495,  and  II,  p.  408,  and  Baeyer  &  Co., 

D.  R.  P.  27,954  and  51,497)  to  red  to  blue  dyes  obtained  by  coupling  the 

above-mentioned  tetrazo  compound  with  a-  and  /3-naphthylamines,  and  with 

Schaffer's,  "  R  "  and  "  G  "  acids.  None  of  the  dyes  mentioned,  however,  seem 
to  have  been  isolated  in  a  pure  condition,  nor  does  it  appear  that  any  efforl 

was  made  to  determine  their  constitution  and  chemical  properties. 

The  various  colouring  matters  described  in  this  communication  were 

obtained  in  a  pure  condition  as  sodium  salts.  Repeated  efforts  to  obtain  them 

as' crystalline  substances  were  unsuccessful.  The  coupling  of  the  different 
hydroxy  and  amino  compounds  with  the  tetrazo  derivative  took  place  readily 
in  somewhat  alkaline  solution,  and,  as  a  rule  the  coupling  was  complete  aftei 
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about  twenty-four  hours.  The  yield  of  crude  product  obtained  was  usually 
almost  quantitative.  All  the  compounds  mentioned  acted  as  direct  dyes 
towards  cotton,  and  the  colours  obtained  were  unaffected  by  washing.  The 

dyeing  was  effected  by  dissolving  "15  grain  of  the  dye  stuff  (3  per  cent,  on  the 
weight  of  cotton)  in  a  little  warm  water,  and  adding  it  to  100  c.c.  of  water 

containing  2  per  cent,  of  sodium  chloride  and  2  per  cent,  of  sodium  carbonate. 

To  the  dye-bath  was  added  5  grams  of  the  thoroughly  washed  cotton,  and  the 

whole  was  slowly  raised  t"  boiling  point,  and  finally  boiled  for  one  hour. 
The  colours  obtained  with  the  different  compounds  varied  over  a  wide 

range,  as  is  shown  in  the  following  table: — 

Adji 
Description. (oi.ni  u  in  Solution. Shade  on  Cotton. 

Sulphanilic  acid. •  iranee-red  powder, Deep  red, Canary  yellow. 

Dimethylaniline, Dark  blue  powder. Deep  red. 
Deep  purple. 

N.iphthionic  acid,     . . Dark  blue  powder. Bright  red, 
Purple. 

a-Xaphthylamine,     . . Dark  red  powder, Deep  red, Navy  blue. 

B-Naphthylamine,    .. Reddish  powder, 
Deep  red, Violet  red. 

Salicylic  acid, Reddish  brown  powder,  . . 
Yellow   Orange. 

Schiiffer's  acid. Dark  blue  powder. Deep  red   
Light  purple. 

"R-aciJ,"     .. Reddish  blue  powder,     . . 
Deep  red, Violet  red. 

"G-acid,"     .. Reddish  powder, Deep  red. Pink. 

"H-acid,"    .. Blue  powder, Deep  blue, 
Light  blue. 

Pyrocatechin, Dark  blue  powder, Dark  golden, 
Light  brown. 

Resorcin, Dark  purple  powder. Light  cherry-red,  . . Maroon. 

Hvdroqurnone, Brown  powder,     .. Light  amber, Buff. 

Pyrogallol, Chocolate  brown  powder. Light  amber, Buff. 

Gallic  acid, Dark  brown  powder, Light  brown, Very  light  brown. 

It  will  be  seen  from  the  above  table  that  the  compounds  obtained  by 

coupling  the  tetrazo  derivative  with  hydroquinone,  pyrogallol,  and  gallic  acid 

gave  rather  poor  shades  on  cotton,  whereas  most  of  the  other  compounds  gave 

good  colours.  There  is  a  very  strikin"  difference  in  the  shades  produced  when 

a-  and  /j-naphthylainines  are  used  as  adjuncts,  the  former  giving  a  navy  blue 

and  the  latter  a  violet-red  colour.  On  the  whole,  the  amino  compounds  seem 

to  give  bluer  colours  than  the  hydroxy  compounds. 

Apart  from  the  dyeing  properties  of  these  tetrazo  derivatives,  it  is 

possible  that  they  may  prove  of  importance  in  the  chemotherapy  of  Spirilla. 
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The  chemotherapeutic  properties  of  the  following  dyes  of  the  benzidine  series 

have  been  examined  : — 

Naga-rcd  (Benzidine  coupled  with  /3-naphthyIamine-3-G-disulphonic 
acid) . 

Trijpan-vcd   (Benzidine  -  mono  -  sulphonic    acid    coupled    with    /3- 

naphthylamine-3-6-disulphonic  acid) . 

Trypan-Uuc  (Tolidine  coupled  with  amido-H-salt). 

Trypan-rcd  was  tested  by  Vassel  (Comptes  Eendus  de  la  Soc.  de  Biol.,  62 
(1907),  p.  414),  and  recognized  as  effective  in  the  treatment  of  diseases  due  to 

Spirilla ;  and  Manteufel  (Arbeiteu  aus  dem  Kaiserlichen  Gesundheitsamt,  29, 

No.  2)  also  recognized  the  beneficial  effect  of  benzidine  dyes.  Mesnil's  trypan- 
violet  has  also  been  employed  in  addition  to  his  trypan-blue.  An  investigation 
of  the  chemotherapeutic  properties  of  the  dyes  mentioned  in  this  paper  is  at 

present  in  progress. 

Experimental  Part. 

Tetrazotisation  of  Benzidine- Sidplione-Disidphonic  Acid. 

A  solution  of  20'3  grams  of  benzidine-sulphone-disulphonic  acid  in 
150  c.cs.  of  water  containing  20  c.cs.  of  concentrated  hydrochloric  acid  was 

cooled  with  ice  to  5°C.  15  c.cs.  of  concentrated  hydrochloric  acid  were 
added,  and  the  solution  tetrazotised  by  slowly  adding,  a  few  drops  at  a  time, 

a  solution  of  7'2  grams  of  sodium  nitrite  in  a  little  water.  The  tetrazo 
solution  was  stirred  vigorously  aud  the  nitrite  added  until  it  gave  a  slight 

reaction  with  starch-iodide  paper. 

1.  Coupling  of  Benzidine-Sulphone-Disidplionic  Acid  with  Naphthionic  Acid. 

NH2  SOsNa  S03Na  NH= 
l_  _1  I 

N  =  N— /     ̂    /     \— N  =  fj— /\/\ 
\_/         \_/  I        I        I 

\  so,/  YX/ 
S03Na 

The  tetrazotised  solution  mentioned  above  was  poured  into  a  cold 

concentrated  solution  of  75  grams  of  sodium  naphthionate  (a  large  excess  to 

obtain  a  better  yield),  and  the  mixture  was  stirred  mechanically  for  two  days. 

After  the  first  half-hour's  stirring,  a  solution  of  35  grams  of  sodium  carbonate 
was  added,  a  few  drops  at  a  time,  so  that  the  whole  was  used  up  by  the  end 

of  the  second  day.  Next  day  the  colouring  matter  was  heated  to  80°  C.,  and 
the  mixture  saturated  with  common  salt.  The  colouring  matter,  which 

separated  on  cooling,  was  filtered  and  dried.   The  mass  was  purified  for  analysis 

[if  2] 
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by  dissolving  in  hot  dilute  alcohol,  and  filtering  while  hot.  On  cooling,  it 

separated  out,  and  was  filtered  and  dried.  It  is  a  dark  blue  amorphous 

powder,  easily  soluble  in  water  to  a  purple  red  solution.  The  compound  dyed 

cotton  directly  a  purple  shade. 

•1837  substance  gave  13"2  c.c.  moist  nitrogen  at  11°  C.  and  756  mm.  P., 

corresponding  to  N  =  8'52, 
C32H„N,NatS,OH  requires  N  =  873. 

2.  Coup/in;/  "J  J!iinidine-Sulphovx-Disulphonic  Acid  with  fi-NapMhylamirie. 

NHi  SOjNa  SOaNa  NII- 
I  II  l_ 

/  >_x  =  N_Q_Q_K  =  N_/  \ 

A  cold  solution  of  44  grams  of  |3-naphthylaniine  in  a  mixture  of  600  c.cs. 

of  water  and  30  c.cs.  concentrated  hydrochloric  acid  was  prepared,  and  into 

this  was  poured  the  tetrazotised  solution  from  20'3  grams  of  benzidine- 
sulphone-disulphonic  acid.  The  mixture  was  stirred  mechanically  for  two 

days,  and  after  the  first  half-hour's  stirring  a  solution  of  ~>0  grams  of  sodium 
carbonate  was  added  slowly,  so  that  the  whole  was  added  by  the  end  of  the 

second  day.  After  standing  overnight,  the  colouring  matter  was  heated  to 
iid  the  mixture  saturated  with  common  salt  and  cooled,  when  the 

precipitated  colouring  matter  was  dried  ami  ground.  It  was  purified  from 

dilute  alcohol,  from  which  it  readily  separated,  and  was  dried  at  the  pump. 

I  he  pure  substance  i-  .i  reddish  amorphous  powder,  which  dissolves  in  water, 

giving  a  deep-red  solution.     The  substance  dyed  cotton  directly  a  violet  red. 

•1608  substance  gave  146  c.cs.  moisl  nitrogen  at  13°  C.  and  770  mm.  P., 

corresponding  to  N  =  10-87, 
1   .11.  X,Na,S30,  requires  X  =  110. 

3.  Coupling  "/'  BeTuridhic-SulphoTic-IH&iUphonic  Acid  with  u-Naphthylamine. 

SOiNa  Ml 

A-  m  the  preceding  pieparation,  the  tetrazotised  product  of  20-3  grams 

benzidine-sulphone-disulphonic  acid  was  poured  into  a  cold  solution  of 
44  grams  a-naphthylamine  in  a  mixture  of  600  c.cs.  of  water,  with  30  c.cs. 

HC1,  and  the  mixture  stirred  by  means  of  a  turbine  for  two  days.     After 
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stirring  for  half  an  hour,  a  solution  of  50  grams  of  sodium  carbonate  was 

added  slowly,  drop  by  drop,  so  that  by  the  end  of  the  second  day  the  entire 

solution  was  used  up.  The  colouring  matter  was  separated  as  described 

above,  and  dried.  It  was  purified  from  dilute  alcohol,  and  separated  as  a 

dark  red  powder,  giving  a  deep  red  solution  in  water.  The  pure  dye  stufi 

acted  on  cotton  directly,  giving  a  navy  blue  shade. 

0918  substance  gave  8'5  c.cs.  moist  nitrogen  at  14°  C.  and  760  mm.  P., 

corresponding  to  N  =  10-89, 
C32H20N6Na2S3Os  requires  N  =  IPO. 

4.  Coupling  of  Bcnzidinc-Sulphonc-Di&ul phonic  Acid  with  Salicylic  Acid 

S03Na  SOsNa 

HO—/    V^N  =  N— /    y   /    y~ N  =  N<^     J>— OH 

I  _ \  sn  /_  _ I COONa  B   2  COONa 

A  solution  of  16  grams  of  salicylic  acid  in  100  c.cs.  of  cold  water  was 

prepared  and  added  to  65  grams  sodium  carbonate  The  tetrazotised  solution 

of  benzidine-sulphone-disulphonic  acid  was  poured  into  this  mixture,  and 

stirred  mechanically  for  two  days.  After  the  first  half-hour's  stirring  a 
solution  of  30  grams  of  sodium  carbonate  was  slowly  added,  at  such  a  rate 

that  the  whole  was  used  up  by  the  end  of  the  second  day.  After  standing 

overnight,  the  colouring  matter  was  precipitated  by  the  addition  of  common 

salt  after  heating  to  80°  C.  on  the  water  bath.  It  was  filtered  and  purified 
by  separation  from  hot  dilute  alcohol.  The  substance  is  a  reddish-brown 

amorphous  powder,  which  gives  a  yellow  solution  in  water,  and  dyes  cotton 

directly  an  orange  shade. 

•1253  substance  gave  7*2  c.cs.  moist  nitrogen  at  17°  C.  and  760  mm.  P., 

corresponding  to  N  =  6"67, 

C26H1201.1NaiN1S3  requires  N  =  7"07. 

5.   Coupling  of  Benzidine-Sulphonc-Disulphonic  Acid  with  "R-Acid  " 

((i-Nctphthol-o'd-  Disul phonic  Acid). 
SOaNa     OH  S03Na  S03Na  OH     SOsNa 

J_l  l_  _l  !_l 

/   \  \so./~  /_\ 
I  I 
S03Na  S03Na 

The  tetrazotised  solution  of  203  grams  of  benzidine-sulphone-disulphonic 
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acid  was  slowly  added  to  a  solution  of  "E-salt,"  which  was  prepared  by 

dissolving  40  grams  of  "  E-salt "  in  400  c.cs.  of  water,  adding  10  grams  of 

caustic  soda,  with  5  grams  of  sodium  carbonate,  and  cooling  to  15°  C.  During 
the  addition  the  whole  was  stirred  mechanically,  and  the  stirring  was  continued 

for  five  hours  afterwards.  Next  day  the  colouring  matter  was  heated  to 

80°  C,  and  the  solution  saturated  with  common  salt,  when  the  colouring 
matter  was  precipitated  and  filtered.  It  was  purified  by  dissolving  in  hot 

water,  filtering,  and  cooling.  The  compound  separated  easily  on  cooling  the 
solution,  and  was  filtered  and  dried. 

•2o44  substance  gave  97  c.cs.  moist  nitrogen  at  16° C.  and  769  mm.  P., 

corresponding  to  N  =  4-80, 

CnHuX.i  >..s  X;i.  requires  X  =  4-79. 

The  compound  when  pure  is  a  reddish-blue  powder,  which  dissolves  in 

water  to  a  deep-red  solution,  and  dyes  cotton  directly  a  violet  red. 

6.  Coupling  of  1-  •Sulp/ume-Disulphonic  A<itl  with  "G-Acid" 
(fi-X"]ihtlwl-.  phonic  Arii/). 

x.    OH  BO,Nb  SOtNa  OH    SOiN« 
I  I 

«_/~\   /~\_N - v_/     \ 
"       \_/  \_/      M " *      \_/ 

/    S— SOiM  ^SO,/  m,\u_/    \ 

Etenridine-sulphone-disulphonic  acid  (20.3  grams)  was  dissolved  in  150  c.cs. 
of  water  and  tetrazotised.  The  tetrazo  solution  was  slowly  added  to  the 

"G-salt"  solution  whirl,  Wa.-  prcpari-d  1  •  v  dissolving  40  grams  of  "G-salt"  in 
400  c.cs.  of  water,  adding  10  grams  of  caustic  soda,  with  5  grams  of  sodium 

carbonate,  and  cooling  to  1 5  < !.  1  taring  the  addition  the  mixture  was  stirred 

mechanically,  and  the  stirring  was  continued  for  five  hours  afterwards.  After 

standing  overnight  the  mixture  was  heated  to  80°  C,  and  the  colour  pre- 
cipitated  by  saturation  with  common  salt.  The  colouring  matter  was  filtered 

and  dried.  The  compound  was  purified  by  heating  with  dilute  alcohol  and 

altering,  when  it  separated  out  on  cooling.  It  is  a  reddish  amorphous 

powder,  soluble  in  water  to  a  deep-red  solution,  and  acts  on  cotton  as  a  direct 

dye,  giving  a  pink  shade. 

•2420  substance  gave  10- ."•  c.cs.  moist  nitrogen  at  16°C.  and  768  mm.  P., 

corresponding  to  X       5'0 
C„HMN.OMS7Na,  requires  N  =  479. 
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7.  Coupling  of  Benzidine-Siilphone-Disulphonic  Acid  with  "  H-Acid" 
( 1  Amino-&-Naphthol-Z-§-Dmdphonic  Acid). 

NH2     OH  S03Na 

I. 

/\/\-N=N_/    \   / 

S03NaJN/lx/LS03Na     \-<        > 

The  tetrazotised  solution  of  benzidme-sulphone-disulphonic  acid  was 

added  slowly,  with  constant  stirring,  to  a  solution  of  "  H-acid,"  which  was 

prepared  by  dissolving  40  grams  of  "  H-acid "  in  450  c.cs.  of  water,  and 
adding  40  grams  of  sodium  carbonate,  the  mixture  being  cooled  to  15°  C. 
When  all  was  added,  the  mixture  showed  an  alkaline  reaction.  The  stirring 

was  maintained  vigorously  for  five  hours  afterwards,  when  the  liquid  was 

heated  to  80°  C,  saturated  with  common  salt,  and  filtered.  It  is  a  deep  blue 
amorphous  powder,  giving  a  deep  blue  colour  in  alkali  solution  and  red  in 

acid  solution.  It  was  purified  by  separation  on  cooling  from  hot  dilute 

alcohol.     The  substance  dyes  cotton  directly  a  light  blue. 

•1880  substance  gave  10-8  c.cs.  moist  nitrogen  at  16°  C.  and  760  mm.  P., 

corresponding  to  N  =  6-67, 

C-BH,6N6025NacS7  requires  N  =  7'01. 

8.  Coupling  of  Bcnzidinc-Sulplwnc-Bisulphonic  Acid  with  Schaffers  Acid 

{fi-Naphthol-6-Monosulphonic  Acid). 

OH  S03Na  S03Na  OH 

_!  l._         _l  i_ 
/     \   N  -  N   /     ̂    /     \   N  -  N   /     \ 

/   \  \so/  /    \ 
\_/  2  \_/ I  I 
S03Na  S03Na 

A  solution  of  Schaffers  acid  was  prepared  by  dissolving  27  grams  of  the 

acid  in  200  c.cs.  of  water  containing  35  grams  of  sodium  carbonate,  and 

cooling  the  mixture  to  50°  C.  The  mixture  was  stirred  vigorously  by  means 
of  a  turbine,  and  the  tetrazotised  solution  from  20-3  grams  of  benzidine- 
sulphone-disulphonic  acid  was  slowly  added;  the  stirring  being  maintained 
for  five  hours  afterwards.  On  standing  overnight  the  colouring  matter  was 

heated  to  80°  C,  and  precipitated  by  the  addition  of  common  salt.  It  was 
then  filtered  and  dried.  The  compound  was  purified  by  heating  with  water 

and  a  little  alcohol,  then  filtering  and  allowing  to  cool  when  the  dye  stuff 
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separated  out.     This  process  was  repeated  a  number  of  times  in  order  to 

obtain  the  compound  pure  for  analysis. 

•1940  substance  gave  9--i  c.es.  moist  nitrogen  at  16"  C.  and  762  mm.  P., 
corresponding  to  N  =  5-66, 

CH.sC.SjNa.X,  requires  X  =  5S0. 

The  pure  compound  is  a  dark-bluish  amorphous  powder  which  gives  a 

deep-red  solution  in   water,  and  dyes  unmordanted  cotton  a  light-purple 

shad.-. 

9.  Coupling  of  B<  ■&  -Disulphc       A     I  with  Pyrocatechin. 

OH  SOaNa  SON,  OH 

I  _  J  I 

HO-/V-N-H-/    y   /    V-N=N    ,/X|-OH 

\/  S_\  so/"  \/ 

Tln>  benzidine-sulphone-disulphonic  a<id  (22*3  grams)  was  tetrazotised  in 
the  usual  manner  aftei  which  it  was  added  to  a  cold  Bolution  of  30  grama 

of  Bodium  carbonate  with  conatanl  stirring.  12  grams  of  Pyrocatechin, 

dissolved  in  a  little  water,  were  added  immediately,  and  tin-  stirring  continued 

foraday.  Aftei  -t  aiding  overnight  the  Bolution  was  heatou  on  a  water-bath 

to  80°  C,  and  the  colouring  matter  precipitated  by  the  addition  of  common 

salt,  when  it  was  filtered  at  tin-  pump,  dried,  and  ground.  It  was  purified 
as  before  by  repeated  separation,  on  cooling,  from  hot  dilute  alcohol. 

•1"  a  10*8  c.cs.  moist  nitrogen  ;it  16'  ('.  ami  763  mm.  I'. 

corresponding  to  N  =  7*90, 

.11  .".X.N:,-   requires  N  -   8-10. 

Tin-  pure  substance  is  a  dark-bluish  amorphous  powder  soluble  in  watei 

to  a  dark-brown  solution,  and  dyed  cotton  directly  a  light-brown. 

10.  0  ■  -/>      ,  A  id  with  Resorcin. 

oil  SOjXa  OH 
I  _  I 

/\-  v  _  s_  '          /    '  _m  _  w-/\ HO    I  -/  S-S  I       !    on 

The  method  adopted  was  similar  t"  thai  used  for  Pyrocatechin. 

22*3  mains  of  benzidine-sulphone-rlisuljihonic  acid  were  dissolved  in  150 c.cs. 

of  water,  and  tetrazotised  with  a  concent  ii t'-'l  solution  oi  7*2  grams  oi  sodium 
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nitrite.  This  tetrazotised  solution  was  added  to  a  cold  solution  of  30  grams 

of  sodium  carbonate,  the  mixture  being  stirred  vigorously  during  the  addition. 

A  solution  of  12  grams  of  resorcin,  in  a  little  water,  was  added  immediately, 

and  the  stirring  continued  for  about  8  hours,  when  the  mixture  was  allowed 

to  stand  overnight.  It  was  then  heated  to  80°  C,  and  the  colouring  matter 
precipitated  by  the  addition  of  common  salt,  when  it  was  filtered  and  dried. 

It  was  repeatedly  purified  from  dilute  alcohol. 

•2374  substance  gave  15-6  c.cs.  moist  nitrogen  at  16°  C.  and  765  mm.  P., 

corresponding  to  N  =  7'80, 

C24H,4012N4lSra2S3  requires  N  =  8-10. 

The  pure  compound  is  a  dark-bluish  amorphous  powder,  dissolving  in 

water  to  a  light  cherry-red  solution,  and  dyes  cotton  directly  a  beautiful 
maroon  shade. 

11.  Coupling  of  Benzidine-Sulphone-Disulphonic  Acid  with  Hydroqainone. 

OH  S03Xa  S03Na  OH 

I                          l_  _l  I 
/\_w_N_/     \   /     \_N-N-/\ 

v  xso2/  y 
OH  OH 

The  benzidine-sulphone-disulphonic  acid  (22*3  grams)  was  dissolved  in 

150  c.cs.  of  water,  and  tetrazotised  in  the  usual  manner  with  7-2  grams  of 
sodium  nitrite.  The  tetrazotised  solution  was  added  to  a  cold  solution  of 

30  grams  of  sodium  carbonate,  the  mixture  being  stirred  mechanically,  and 

12  grams  of  hydroquinone,  dissolved  in  a  small  quantity  of  water,  was  added 

immediately.  After  stirring  the  mixture  vigorously  for  eight  hours,  it  was 

left  standing  overnight.  It  was  then  heated  on  a  water-bath  to  80°  C,  and, 
having  been  maintained  at  this  temperature  for  half  an  hour,  common  salt 

was  added  when  the  precipitated  colouring  matter  was  filtered  and  dried. 

The  dye-stuff'  is  a  brown  sandy-coloured  amorphous  powder  giving  a  light 
amber-coloured  solution  in  water.  It  was  purified  by  separation  on  cooling 
from  hot  dilute  alcohol,  and  acted  on  cotton  as  a  direct  dye  giving  a  buff 
shade. 

•1S50  substance  gave  12-3  c.cs.  moist  nitrogen  at  15°  C.  and  768  mm.  P., 

corresponding  to  N  =  7*96, 

C21Hu012S3lSTa2iSr4  requires  N  =  8-10. 

R.I.A.   PROC,  VOL.  XXXIV,  SECT.  B.  [j\] 
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12.  Coupling  of  Benzidinc-Sulphone-Disidphonic  Acid  with  Pyrogallol. 

OH     OH  SOsNa  S03Xa 

I                               I  _'  _ 

HO—^    V-N  =  N— /    \   /    y~ N  =  N—  /    \— OH 

\so/ 

OH     OH 

The  method  adopted  was  similar  to  that  for  the  previous  dihydroxyl 

compounds.  The  benzidrne-sulphone-disulphonic  acid  having  been  tetrazotised 
and  added  with  constant  stirring  to  a  cold  solution  of  30  grams  of  sodium 

carbonate,  the  solution  of  pyrogallol  (21  grams)  was  added  immediately. 

During  the  addition  the  mixture  was  stirred  vigorously,  the  stirring  being 

continued  for  eight  hours  afterwards.  On  standing  overnight,  the  mixture 

was  heated  to  80°C,  and  saturated  with  common  salt,  when  the  colouring 
matter  was  precipitated.  It  was  filtered  at  the  pump,  and  purified  for 

analysis  by  repeated  separations  on  cooling  from  hot  dilute  alcohol.  The 

purified  compound  is  a  chocolate-brown  amorphous  powder,  giving  a  light 

amber  solution  in  water.     It  dyes  cotton  directly  a  buff'  shade. 

•1030  substance  gave  6*7  ctcs.  moi6t  nitrogen  at  15°C.  and  767  mm.  P., 

corresponding  to  N  =  7*70, 

0MHli014N«Na1S1  requires  N  =  7-7::. 

1"'.  '  - Shi / 'jihone-Disulphonic  Acid  with  Gallic  Acid. 

COONa  SOjNu  SOjXu  COONa 

HO-\/-OH  ~\  SQ  /  HO-\/-OH OH  6Ul  OH 

Gallic  acid  (21  grams)  was  dissolved  in  100  c.cs.  of  water,  and  the  solution 

obtained  by  tetrazotifling  20"3graras  of  benzidine-sulphone-disulphonic  acidwas 
added  with  constant  stirring,  which  was  maintained  mechanically  for  two  days. 
After  the  mixture  had  been  stirred  for  half  an  hour  a  solution  of  35  grams  of 

sodium  carbonate  was  added,  a  few  drops  at  a  time,  so  that  the  whole  was 

used  up  by  the  end  of  the  second  day.  After  standing  overnight  the  mixture 

was  heated  to  80  C.  and  saturated  with  common  salt  when  the  dye-stuff  was 

precipitated.  It  was  purified  by  repeated  separations,  on  cooling  from 

hot  dilute  alcohol,  and  formed  a  dark-brownish  amorphous  powder  soluble  in 

water  to  a  light-brown  solution.  The  colouring  matter  dyes  cotton  directly 

a  very  light-brown. 
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•2774  substance  gave  15-2  c.cs.  moist  nitrogen  at  16°  C.  and  761  mm.  1'. 

corresponding  to  N  =  6-35, 

C26Hi2019NaJST4S3  requires  N  =  6-54. 

14.  Coupling  of  Bcnzidine-Sulplionc-Bisulphonic  Acid  with  Sidphanilic  Acid. 

NH2  SOsNa  S03Na  NH2 
I  !_  _l  I 

/\-N-N— /     \   /     \_N-N-/\ 

Y  x  so/  y S03Na  SOsNa 

The  tetrazotised  solution  of  the  benzidine-sulphone-disulphonic  acid 
(203  grams)  was  poured  into  a  cold  concentrated  solution  of  58  grams  of 

sulphanilic  acid  to  which  35  grams  of  sodium  carbonate  had  been  added, 

and  the  mixture  stirred  mechanically  for  two  days.  After  the  first  half-hour's 
stirring  a  solution  of  20  grams  of  sodium  carbonate  was  slowly  added  so  that 

the  whole  was  used  up  by  the  end  of  the  second  day.  On  standing  overnight 

the  mixture  was  heated  on  a  water-bath  to  80°  C,  and  the  colouring  matter 
precipitated  by  the  addition  of  common  salt,  when  it  was  filtered  and  dried. 

The  compound  was  purified  by  bringing  it  quickly  into  solution  in  hot  water, 

in  which  it  was  easily  soluble  to  a  deep-red  solution,  which,  on  cooling, 

deposited  the  dye-stuff  as  a  deep  orange-red  amorphous  powder.  It  was 
hardly  soluble  in  cold  water.  In  spite  of  successive  purifications  the  substance 

was  not  obtained  in  a  crystalline  condition.  The  compound  dyes  cotton 

directly  a  canary-yellow  shade. 

•1640  substance  gave  13-5  c.cs.  moist  nitrogen  at  17° C.  and  770  mm.  P., 

corresponding  to  N  =  9'68, 

C.24Hu011N6Na1S5  requires  N  =  9-74 

15.  Coupling  of  Benzidine- Sulphone-Bisulphonic  Acid  with  Bimethyl  aniline. 

S03Na  SOsNa 

3/N-\_/-N=N-\-/   \_/-N=N-\      /-N\ CH3/         X-/  X— <  >— /  X-/        XCH3 xso2/ 

The  dime  thy laniline  (37  grams)  was  cooled  in  ice  in  a  large  beaker, 

and  into  it  was  poured,  with  constant  stirring,  the  solution  obtained  by 

tetrazotising,  in  the  usual  manner,  20'3  grams  of  benzidine-sulphone- 
disulphonic  acid.  The  mixture  was  stirred  vigorously  for  two  days.  After 

stirring  for  half  an  hour  a  solution   of   35  grams  of  sodium  carbonate  was 
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slowly  added,  drop  by  drop,  at  such  a  rate  that  the  total  quantity  was  used 

up  by  the  end  of  the  second  day.  The  mixture  on  standing  overnight  was 

heated  on  a  water-bath  to  80°  C,  saturated  with  common  salt,  and  maintained 
a,t  this  temperature  for  half  an  hour.  The  precipitated  colouring  matter  was 

filtered  and  purified  by  repeated  separations,  on  cooling,  from  hot  dilute 
alcohol. 

•1624  substance  gave  16*2  c.cs.  moist  nitrogen  at  16°  C.  and  764  mm.  P., 

corresponding  to  N  =  11-68, 

C.HjAXcNaA  requires  N  =  11-76. 

The  dye-stuff  is  a  dark-bluish  amorphous  powder  soluble  in  water  to  a 

deep-red  solution.     It  gives  direct  on  cotton  a  fine  deep-purple  shade. 
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VI. 

ON  THE  NITEO  "DEEIVATIVES  OF  DIPHENYLAMINE. 

By  HUGH  RYAN,  D.Sc,  and  THOMAS  GLOVEE,  M.Sc, 

University  College,  Dublin. 

Read  April  22.     Published  August  13,  1918. 

The  study  of  the  products  formed  by  the  action  of  nitric  acid  on  diphenylamine, 

beset  as  it  is  by  many  experimental  difficulties,  is  rendered  all  the  more 

tedious  by  the  existence  in  the  chemical  literature  of  discrepancies  with 

regard  to  the  polynitro  derivatives  of  the  base. 

Thus  4-nitro-diphenylamine '  is  described  by  0.  N.  Witt  (Ber.  d.  Dtsch. 

Chem.  Ges.  xi  (1878),  p.  757)  as  orange  leaves  melting  at  132"C,  by  Irma 
Goldberg  (D.  B.  P.  187870)  as  orange-red  leaves  melting  at  133"C.,  by 
E.  Bamberger  (Ber.d.  Dtsch.  Chem.  Ges.  xxxi  (1898),  p.  580)  and  F.Ullmann 

(D.E.P.  193448)  as  yellow  crystals, 

Picryl-aniline  is  described  as  red  prisms  by  Clemm(Ber.  iii(1870),  p.  12G), 
and  as  orange  needles  by  E.  Bamberger  and  Miiller  (Ber.  d.  Dtsch.  Chem. 

Ges.  xxxiii  (1900),  p.  108). 

Similarly  for  2.  4.  8.  10-tetranitro-diphenylamine  Hager  (Ber.  d.  Dtsch. 

Chem. Ges.  xvii  (1884),  p.  2629)  gives  the  melting-point  as  1S0°C,  A.Pietet  and 
E.  Klein  (Arch.  d.  Sciences  phys.  et  nat.,  Geneve  (4)  xvi  (1903),  pp.  191-212; 

as  197°  C,  Gnehm  and  Wys  (Ber.  d.  Dtsch.  Chem.  Ges.  x  (1877),  p.  1319)  as 

192°  C,  and  P.  Juillard  (Bull.  Soc.  Chim.,  Paris  (3)  1905,  pp.  1172-1 190)  as 
199°  C. 

For  the  removal  of  the  discrepancies  with  regard  to  the  properties  of  the 

nitro- derivatives,  and  for  the  establishing  of  the  constitutions  of  the  latter 

'The  numerical  nomenclature  of  the  diphenylamine  derivatives  discussed  in    this 
communication  is  based  on  the  formula 

/~%         2~\  /I         9  \ /.,  i\_nii-/7  10>- 
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where  doubt  existed  we  have  deemed  it  necessary  to  prepare,  in  a  pure 

condition,  some  of  the  more  important  of  these  nitro  derivatives  in  a  manner 
which  would  leave  no  doubt  as  to  their  constitutions. 

We  have,  in  addition,  attempted  the  preparation  of  some  hitherto  unknown 

nitro  derivatives  of  diphenylamine  in  the  hope  that  a  study  of  their  properties 

may  enable  us  to  detect  them  if  present,  even  in  small  quantities,  amongst 

the  substances  formed  by  the  action  of  nitric  acid,  at  low  temperatures  and 

concentrations,  on  diphenylamine. 

The  various  methods  which  have  been  recommended  for  coupling  aromatic 

amines  with  the  halogen  derivatives  of  aromatic  nitro  bodies  have  been 

examined  by  us,  ami  we  have  found  that  in  general  the  best  results  are 

got  by  the  method  of  lima  Goldberg  (D.RP.  185663,  1*7870;  cf.  Ber.  d. 

Dtsch.  Chcm.  Gea  \1  <  1907),  pp.  4541-4546),  in  which  a  nitrobenzene  solution 
of  the  components  is  heated  foi  Beveral  hours  with  anhydrous  potassium 

carbonate  and  cuprous  iodide,  or  traces  of  copper  and  potassium  iodide. 

In  this  way  we  obtained  4-  and  3-nitro-diphenylamines  which  had  been 

previously  prepared    by    I.  Goldberg  I   and  the  hitherto  unknown 

3.10-dinitro-diphenylamine,  but  attempts  to  prepare  3.9-dinitro-dipheny- 
lamine  by  this  method  were  unsuccessful 

2.4.8.10-Tetauu'tro-diphenylamine,  which  frequently  occurs  amongst  the 
nitration  products  ol  diphenylamine,  had  not  been  previously  obtained  In- 

direct coupling  of  a  nitro-amine  with  the  halogen  derivative  of  an  aromatic 

nitro-body.  We  obtained  it  by  Goldberg's  method  from  2.4-dinitro-aniline 
and  2.4-dinitro-bromo-benzene,  a  synthesis  which  removes  any  doubt  that 

may  hi.  1  as  to  the  constitution   "f  the  compound.     We  did  not, 

however,  Bucceed  in  effecting  tin-  combination  of  picryl  chloride  ami 

2.4-dinitro-aniline,  by  which  we  hoped  to  effect  a  synthtsisof  2.4.6.8.10-penta- 

nitro-diphenylami 

Although  basic  amines,  such  as  aniline,  combine  easily  with  the  nitro- 

derivatives  of  bromo-benzene,  nitro-derivatives  of  the  aminos  do  not  interact 

so  easily  with  nitro-derivatives  of  the  halogen  compound,  and  in  some  cases 

we  were  unable  to  isolate  any  pure  product  of  the  reaction.  Since,  in  some 

cases,  it  has  been  observed  that  a  nitro  group  may  be  replaced  by  an  amine 

residue  more  easily  than  a  halogen  atom,  we  examined  the  behaviour 

of  /3-  and  y-trinitro-toluenes  in  reactions  such  as  those  we  were  studying. 

y-Trinitro-toluene   i>  y   in   alcoholic   solution  with    m-  and 

p-nitranilines  forming  well-crystallised  derivatives  of  5-methyl-diphenylamine, 

andasmall  amount  of  a  crystalline  product  Conned  hy  the  action  of  /3-trinitro- 

toluene  on  m-nitraniline  is  probably  derived  from  the  same  base. 

We  also  examined  the  action  of  the  oxyacids  of  nitrogen  on  some  nitro- 
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derivatives  of  diphenylamine  which  are  not  usually  met  amongst  the  products 
of  the  action  of  those  acids  on  the  hase. 

3-Nitro-diphenyIamine  was  converted  by  nitrous  acid  into  its  nitroso 
derivative,  and  from  the  latter  by  the  action  of  nitric  acid  in  the  cold  a 

crystalline  compound,  which  melted  at  184°  C,  and  was  apparently  a  trinitro- 
diphenyluitrosamine,  was  obtained. 

On  the  other  hand,  2.4.9-trinitro-diphenylamine  was  converted  by 
isoamylnitrite  in  acetic  acid  solution  into  a  crystalline  substance  melting 

at  190°  C,  the  analysis  of  which  agreed  more  closely  with  that  required  for 
a  tetra-uitro-diphenylamine  than  with  that  for  a  trinitro-diphenylnitrosamine. 

A  similar  treatment  of  picryl-aniline  yielded  two  compounds,  one  of  which 

melted  at  236°  C,  and  was  probably  2.4.6. 8.10. 12-hexanitro-diphenylamine, 

and  the  other  melted  at  193-194°  C,  and  seemed  to  be  2.4.6.8.10-pentanitro- 
diphenylamine. 

Experimental. 

A.  Mono-Nitro-Diphcniilamines. 

1.  k-Niiro-diphenylamine  OsN  .  C6H4 .  NH  .  C6H5. 

We  obtained  this  substance  in  a  manner  similar  to  that  by  which  it  had  been 

previously  prepared  by  Goldberg  (foe.  cit.).  From  the  parent  substances — 

acetanilide  and  ̂ -nitro-bromo-benzene — utilised  by  us  in  the  reaction, 

the  nitro-diphenylamine  was  formed  in  good  yield.  It  was  purified  by 
crystallisation  from  alcohol  and  carbon  tetrachloride.  From  the  latter 

solvent  it  separated  in  large,  beautiful,  iridescent,  yellow  plates,  which 

became  opaque  on  standing,  or  more  rapidly  on  being  heated.  When  dry  it 

melted  at  133-134°  C,  and  was  found  to  be  identical  with  the  product 
formed  by  the  action  of  alcoholic  potash  on  4-nitro-diphenylnitrosamine. 
According  to  Goldberg  it  should  give  a  blue  colouration  with  concentrated 

sulphuric  acid.  We  found,  however,  that  its  solution  in  concentrated 

sulphurio  acid  was  colourless,  and  became  intensely  violet  on  addition  of 

sodium  nitrite.  When  warmed  with  alcoholic  potash  it  formed  a  blood-red 
coloured  solution. 

2.  3-Nitro-Diphenylaminc  0,NC6H4 .  NH  .  C6H5. 

We  obtained  3-nitro-diphenylamine  melting  at  112°  C.  by  the  method 
described  by  Goldberg  (foe.  cit.),  and  converted  it  by  means  of  nitrous  acid 

into  3-iiitro-diphenylnitrosamine.  To  a  well-cooled  solution  of  4  g.  of  3-nitro- 

diphenylamine  and  3  g.  of  hydrochloric  acid  (sp.  g.  1*19)  in  a  little  alcohol  a 

solution  of  3-3  g.  of  sodium  nitrite  in  6  cc.  of  water  was  added  slowly  with 

[02] 
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constant  stirring.  The  colourless  precipitate  was  filtered,  washed  free  from 

salt  by  water,  and  then  washed  with  a  little  alcohol  and  ether.  The  pure 

substance,  the  yield  of  which  was  about  80  per  cent.,  consisted  of  colourless 

needles  melting  at  S9-903  C,  and  gave  on  analysis  the  following  results  : — 

01 368  g.  substance  gave  204  cc.  moist  nitrogen  at  22°  C.  and 
704  m.m.p. 

corresponding  to     X  170 

CH.OjXj  requires  N  17-3. 

S-Xfitro-dtphenylwUrosamine  consists  of  colourless,  acicular  crystals,  which 
are  readily  soluble  in  acetone  or  chloroform,  and  sparingly  in  alcohol  or 

acetic  acid.     Its  solution  in  concentrated  sulphuric  acid  had  a  violet  colour. 

B.  Dinitro-Diphenylamines. 

3.  J.  'rl'in  Uro-dipkmylam  ine  (0,N),C,H,NH  .  C  11 

Following  the  method  of  Clemm(Ber.  d.Dtsch.Chem.Ges.  hi  (1870),  p.  128) 

we  obtained  2.4-dinitro-diphenylamine  by  the  action  of  aniline  en  2.4-dinitro- 
chlorobenzene.  The  prod  in  t  after  being  washed  with  dilute  hydrochloric  acid, 

.!H>>"1  from  alcohol  and  chloroform.  It  consisted  of  long  orange- 

red  needles,  melting  at  156  157  «'..  which  were  soluble  in  acetone  or  glacial 
acetic  acid,  slightly  in  ether  or  carbmi  tetrachloride,  sparingly  in  alcohol,  and 
readily  in  chloroform  or  benzene. 

With  alcoholic  potash  it  formed  an  orange-red  solution  which  became 

blood-red  on  being  wanned,  and  with  concentrated  sulphuric  acid  it  gave  a 
nearly  colourless  solution  which  lutame  brown  on  addition  of  a  trace  of 
sodium  nitril 

[-Dintiro-diphenyfa  To  a  solution   of  1  g.  of   2.4-dinitro- 
diphenylamine  in  60  cc.  of  glacial  acid,  2  cc.  of  isoamyl  nitrite  were  added, 

and  the  mixture  was  allowed  to  remain  in  a  cold  room  for  a  few  days. 

The  solution,  which  was  at  first  orange  in  colour,  gradually  became  much 

lighter  in  colour,  with  simultaneous  separation  of  a  pale  yellow  solid. 
After  addition  of  water  the  solid  was  filtered  and  washed,  first  with  water, 

afterwards  with  alcoboL  When  re-crystallised  from  chloroform  it  melted  at 

149-151"  C,  and  gave  on  analysis  the  following  results  : — 

01 029  g.  substance  gave  162  cc.  moist  nitrogen  at  14c  C. 
and  759  m.m.p. 

corresponding  t"      X  192 
I     11  X,1 '  requires  N  194. 
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8.4-Dinitro-diphenylnitrosamine  consists  of  sparingly  soluble,  pale  yellow 

prisms,  which  were  coloured  red  by  concentrated  sulphuric  acid,  in  which  they 

dissolved,  forming  an  orange-yellow  solution. 
Tn  another  experiment,  which  was  carried  out  at  a  somewhat  higher  mean 

temperature  (ca.  18°  C),  the  reaction  proceeded  differently.  2.4.8. 10-Tetranitro- 
diphenylamine  separated  slowly.  When  collected  and  purified,  it  gave  on 

analysis  the  following  results  : — 

0-1221  g.  substance  gave  21-8  cc.  moist  nitrogen  at  20°  C.  and 
760  m.m.p. 

corresponding  to      N  20"0 
C,2H70,N5  requires  N20i. 

4.  3.10-Dinitro-Diphenylamine  02N  .  C6H. .  NH .  C6H4 .  N02. 

A  solution  of  6  g.  of  ̂ -nitro-bromo-benzene  and  4  g.  of  wi-nitraniline  in 

nitro- benzene  was  heated  with  2  g.  of  dry  potassium  carbonate,  traces  of 
copper  dust  and  potassium  iodide  to  gentle  boiling  under  a  reflux  condenser 

for  twenty  hours.  The  nitro-benzene  was  distilled  in  a  current  of  steam, 

and  the  dark-coloured,  tarry  residue  was  extracted  with  boiling  acetic  acid. 

The  dinitro-compound,  which  was  precipitated  by  addition  of  water  to  the 
acetic  acid  solution,  was  purified  by  means  of  alcohol,  and  crystallised  from 

chloroform.  When  dry,  it  softened  at  205°  C,  melted  at  210-212°  C,  and 
gave  on  analysis  the  following  results  :— 

0-1052  g.  substance  gave  146  cc.  moist  nitrogen  at  17°  C. 
and  766  m.m.p. 

corresponding  to      N  16"2 

C„H90,Ni  requires  N  16-2. 

3'10-Dinitro-diphcnylamine  consists  of  pale  yellow  crystals,  which  are 
soluble  in  chloroform,  readily  in  acetone,  and  sparingly  in  cold  alcohol. 

Its  solution  in  alcohol  gave  a  violet  red  colouration  with  potash,  and  that 

in  sulphuric  acid,  which  was  colourless,  was  not  afi'eeted  by  addition  of 
sodium  nitrite. 

C.  Trinitro-Diphcnylamincs. 

5.  24.6-Trinitro-Diphenylaminc  (02N)3  C6H2NHC6H,. 

2.4.6-Trinitro-diphenylamine,  which  consists  of  scarlet  red  prisms,  melting 

at  178°  C,  was  obtained  by  the  action  of  picryl  chloride  on  aniline  or 
acetanilide  (Clemm,  loc.  cit.). 
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6.  S4.9-TrmUro-Diphenylamine  (OA,);Ct5H3XHC6H.N02. 

According  to  Austen  (Ber.  d.  Dtsch.  Chem.  Ges.  vii  (1874),  p.  3250) 

2.4.9-trinitro-diphenylamine  melts  at  1S0=  C,  and  according  to  Willgerodt 

(Ber.  d.  Dtsch.  Chem.  Ges.  Lx  (1875),  p.  1178)  it  melts  at  1 94-1 95°  C. 

We  obtained  it  by  heating  to  170-I80°C,  for  ten  hours,  an  alcoholic  solution 
of  2.4-dinitro-bromo-benzene  and  m-nitraniline  with  sodium  acetate  and 

cupric  oxide.  It  consists  of  pale  brown,  platy  crystals,  which  are  difficultly 

soluble  in  alcohol,  acetic  acid.  or  chloroform,  and  nearly  insoluble  in  carbon 

tetrachloride.     It  melted  at  193-194°C.  (uncorr.). 
Its  solution  in  concentrated  sulphuric  acid  had  a  faint  yellow  colour 

which  was  not  affected  by  addition  of  a  trace  of  sodium  nitrite. 

7.        ?4.9-Trinitro-S-Melhyl-Diphenylamim    0,N  .'II    I    IbXHC.H.NO,. 

Was  formed  by  heating  1  g.  of  y-trinitro-toluene  with  an  equal  weight 

of  m-nitraniline  in  alcoholic  Bolution  for  two  hours.     The  compound  which 

urated  was  filtered  and  re-crystallised  from  alcohol.  It  melted  with  slight 

decomposition  at  199  C, and  gave  on  analysis  the  following  results; — 

0-1672  g.  substance  gave  26*2  1  c.  moist  nitrogen  at  19°  C. 
and  7t>4  in. in. p. 

eorreeponding  to      N  18*1 
1     II   X,'  >,  requires  N  17*6. 

24-9-Triniti-<—~-M'ih</l-Iii/'!>< nylamine  consists  of  glistening  dark-yellow 
prisms  which  are  sparingly  Boluble  in  most  organic  solvents,  excepting 
acetone,  in  which  they  are  moderately  Boluble.  Its  solution  in  alcoholic 

potash  has  an  orange-red  colour,  while  that  in  sulphuric  acid  (cone.)  is 

faint  yellow,  and  remains  almost  unchanged  on  addition  of  a  trace  of 
sodium  nitrite. 

B  2.4./'-/  .:.:/.    vyl-Diphenyla 
■  >.X,.,.  B  (C  Il.XH.CJI.X". 

was  prepared  by  a  method  similar  to  that  just  described,  from 

■y-triuitro-tolueue  and  n-nitraniline  after  heating  for  thirty  hours.  After 
re-crystallisation  from  a  mixture  of  acetone  and  alcohol  it  melted  with 

slight  decomposition  at  210°  •'..  and  gave  on  analysis  the  following  results: — 

01051  g.  substance  gave  166  cc.  moist  nitrogen  at  23c  1  . 
and  760  m.m.p. 

corresponding  to      N  179 

lii.O.X,  requires  X  17'6. 
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%4-10-Trinitiv-5-Meileyl-diphenylamine  consists  of  glistening  straw- 

coloured,  prismatic  needles,  which  are  only  slightly  soluble  in  most  organic 

solvents,  excepting  acetone. 

The  crystals  were  turned  red  by  contact  with  concentrated  sulphuric  acid, 

in  which  they  dissolved,  forming  a  faintly  yellow-coloured  solution  which 
remained  apparently  unchanged  on  addition  of  a  crystal  of  sodium  nitrite. 

9.  2.6.9-  l'rinitro-3-Methyl-  Diphenylamine 

(0,N)s(CH,)C,H*NH  .  C.H4N02. 

A  substance  which  is  probably  2.6.9-trinitro-3-methyl-diphenylamine  was 
obtained  in  small  quantity  by  prolonged  heating  of  an  alcoholic  solution 

of  |3-trinitro-toluene  and  m-nitraniline.  It  consists  of  glistening,  straw- 

coloured,  prismatic  needles,  melting  with  slight  decomposition  at  1993C, 
and  sparingly  soluble  in  most  organic  solvents.  Its  amount  was  insufficient 

for  analysis. 

1).    I'etranitro-Diphenylamines. 

10.       $4.8.10-  Tdranitro-Diphenylamine  (02N)2CcH3 .  NH  .  C6H3(N02)2. 

The  symmetrical  tetranitro-diphenylamine  was  obtained  in  a  poor  yield' 

by  heating  3  g.  of  2.4-dinitro-bromobenzene  and  2  g.  of  2.4-dinitro-aniline  ' 
in  nitro-benzene  solution  with  2  g.  of  anhydrous  potassium  carbonate,  traces  of 

copper  dust,  and  potassium  iodide  for  several  hours  to  a  temperature  of  about 

160° C.  The  residue  left  after  distilling  the  nitro-benzene  in  a  current  of  steam 
solidified  on  cooling.  It  was  filtered,  washed  with  alcohol,  and  re-crystallised 
a  few  times  from  glacial  acetic  acid.  Prepared  in  this  way  it  consisted  of 

brownish  prisms  which  melted  at  199-200°  C.  A  mixture  of  it  with  an  equal 
amount  of  the  symmetrical  tetranitro-diphenylamine  obtained  by  the  direct 

nitration  of  diphenyl-nitrosamine  also  inelted  at  the  same  temperature. 

11.       $4.6.9-  Tetranilro-Diphenylamine  (02N)3C„  1 1 .. .  N II .  CcH.NO,.. 

Picryl-m-nitraniline  was  obtained  by  Austen  (he.  cit.)  by  boiling  an 

alcoholic  solution  of  picryl  chloride  with  m-nitraniline.  We  obtained  it  by 

a  similar  method,  and  found  that  it  consisted  of  short  yellow  prisms  melting 

at  210°  C.  (corr.) — a  temperature  slightly  higher  than  that  (205°)  given  by 
Austen. 

It  is  not  identical  with  the  tetranitro-diphenylamine  (MP  190°  C.) 
obtained  by  the  prolonged  action  of  isoamyl  nitrite  and  air  (see  below) 

on  2.4.9.-trinitro-diphenylamine. 

1  Dinitro-anilinecan  be  conveniently  prepared,  in  almost  quantitative  yield,  by  allowing 
a  solution  of  dinitro-bromo-benzene  in  alcoholic  ammonia  to  remain  in  a  stoppered  flask 
for  a  few  days  at  the  ordinary  temperature. 
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12.        94.6.10-  Tetrcmitro-Diphenylaminc  (O2N)3O0H,NH  .  CcH4N02. 

Picryl-p-nitraniline  has  been  previously  obtained  by  Austen  (loc.  cit.)  and 

by  Wedekind  (Ber.  xxxiii  (1900),  p.  432)  by  boiling  picryl  chloride  with  an 

alcoholic  solution  of  ̂ -nitraniline. 

The  specimen  which  we  obtained  by  this  method  consisted  of  golden- 

yellow  lozenge-shaped  prisms,  melting  at  222"1  C,  which  were  slightly  soluble 
in  alcohol,  ether,  benzene,  chloroform,  or  carbon  tetrachloride,  somewhat  more 
soluble  in  acetic  acid,  ami  soluble  in  acetone. 

It  gave  a  red  colouration  with  cold  f>  per  cent,  aqueous  alkali,  and  formed 

a  yellow-coloured  solution  in  concentrated  sulphuric  acid 

E.  Action  of  Nitric  Acid  on  S-Nitro-Diphenyl-Nitrosamine. 

To  a  solution  of  1-2  g.  (1  moL)  of  3-nitro-diphenyl-nitrosamine  in  50  cc.  of 

glacial  acetic  acid  0-S  cc.  (slightly  less  than  3  mols.  of  nitric  acid  (sp.  g.  1-42) 
was  added,  and  the  mixture  was  allowed  to  remain  5  weeks  at  the  room 

temperature.  As  no  solid  separated  during  the  reaction,  water  was  added, 

and  the  solid,  which  now  separated,  was  filtered,  washed,  and  dried. 

On  repeated  crystallisation  from  acetone  and  chloroform  yellow  prismatic 

needles  were  obtained,  which  softened  about  179°C.  and  incited  with 

decomposition  at  184-185°  C.  An  analysis  of  the  substance  indicated  that 
it  was  at  phenyl-nitrosamine: — 

01021  g.  substance  gave  19-0  cc.  moist  nitrogen  at  24°  C. 
and  7)<J  in. in. p. 

corresponding  to      N21"2 
0„H,N.O,  requires  N  210. 

The  trinitro-diphcnylnitrosaminA  consists  of  yellow  prismatic  needles  which 

were  sparingly  soluble  in  alcohol,  were  mm. lily  soluble  in  acetic  acid  or 

chloroform,  and  very  soluble  in  acetone. 

It  gave  a  blood-red  colouration  \\ith  alcoholic  potash. 

I-'.  Acti  n  o)  NUr   Addon  i^^-THnitro-Diphenylarnvne. 
With  a  view  to  identifying  of  the  trinitro-diphenylnitrosamine,  described 

above,  an  attempt  was  made  to  obtain  the  nitrosamine  of  2.4.9-trinitro- 

diphenylamine  by  the  action  of  isoamyl  nitrite  on  an  acetic  acid  solution 

of  the  latter.  The  reaction,  however,  proceeded  very  slowly,  and  the 

product  finally  isolated  in  very  .-mall  quantity  was  apparently  a  tetranitro- 
i/i/i/i' 

0*6  g.  of  2.4.9-trinitro-diphenylamine  was  dissolved  in  120  cc.  of  glacial 
acetie  acid,  and  to  the  solution  2  cc.  of  isoamyl  nitrite  was  added.   The  solution. 
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which  at  first  was  amber-coloured,  gradually  became  paler,  and  a  small 
quantity  of  a  brownish  solid  very  slowly  separated.  After  four  weeks  water 

was  added,  and  the  solid  was  filtered,  and  washed  with  small  quantities  of 

water,  alcohol,  ether,  and  chloroform.  After  several  purifications  from 

alcohol  and  acetone  it  was  finally  obtained  as  yellow  crystals,  which  melted 

at  190°  C,  and  gave  on  analysis  the  following  results  : — 

0-0701  g.  substance  gave  12  cc.  moist  nitrogen  at  18°  C. 
and  7G4  m.m.p. 

corresponding  to      N19'9 
C,2H7N3Os  requires  N  201. 

Owing  to  the  small  amount  of  substance  obtained  in  the  reaction,  we  were 

unable  to  carry  olit  the  analysis  with  a  larger  quantity  than  that  mentioned. 

The  tetmmitro-diphenylaminc  consists  of  yellow  prisms,  which  are  only 
slightly  soluble  in  alcohol,  soluble  in  chloroform,  and  readily  soluble  in 
acetone. 

With  alcoholic  alkali  it  formed  a  blood-red  coloured  solution. 

G.  Action  of  Nitrous  Acid  on  Pier yl- Aniline. 

To  7  g.  of  picryl-aniline,  and  rather  less  acetic  acid  than  that  required  to 
completely  dissolve  it,  12  cc.  of  isoamyl  nitrite  was  added,  and  the  mixture 

was  allowed  to  remain  at  the  room  temperature  for  four  weeks. 

A  small  quantity  of  a  yellow  crystalline  solid  separated.  After  re-crys- 

tallisation of  the  solid  it  melted  at  236°  C,  and  probably  consisted  of 
2.4.6.S.10-hexanitro-dipheiiylamine. 

The  substance  contained  in  the  acetic  acid  filtrate  was  precipitated  by 

addition  of  water,  and,  after  repeated  crystallisation  from  acetone  and 

chloroform,  it  consisted  of  yellow  prisms  melting  at  193-194°  C.  An  analysis 
which  was  made  showed  it  to  be  a  pentanitro-diphenylamine,  very  probably 

2.4.6. 8.10-petanitro-diphenylamine,  for  which  P.  Juillard  (loc.  cit.)  gave  193°  C. 
as  the  melting-point : — 

0T484  g.  substance  gave  28-0  cc.  of  moist  nitrogen  at  20°  < '. 
and  757  m.m.p. 

corresponding  to      N21-o 

C12HcN„0,„  requires  N  21-3. 

In  conclusion  we  wish  to  express  our  thanks  to  Nobel's  Explosives  Company 
for  a  grant  in  aid  of  this  investigation,  and  to  Mr.  liintoul,  the  Manager  of 

the  Eesearch  Section  of  that  Company,  owing  to  whose  suggestion  the  work 
was  undertaken. 
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ON  CERTAIN  ACTINIARIA  COLLECTED  OFF  IRELAND  P.Y  THE 

[RISH  FISHERIES  DEPARTMENT,  DURING  THE  YEARS 
1890-191.:. 

i;v  T.  A.  STEPHENSON, 

Demonstrator  in  Zoology,  University  College  of  Wales,  Aberystwyth. 

(l'l.ATKS    XIY-XX.I 

(communicated  by  r,  southern,  b.sc.) 

!:•  1 1  Jisf.  li».     Published  November  21,  1918. 

INTRODUCTION. 

The  collection  of  Sea  Anemones  with  which  the  present  paper  is  concerned 

has  been  made  by  tin-  Fisheries  Branch  of  the  Department  of  Agriculture 
and  Technical  Instruction,  Ireland,  between  the  years  1S99  and  1913. 

Mr.  C.  L  Walton  Bi.Sc.,  of  thia  College,  consented  at  first  to  identify  the 

contained  specimens;  but  the  collection  is  a  very  large  one,  and  Mr.  Walton 
was  unable  to  give  to  it  the  necessary  time,  on  account  of  circumstances  which 

sequently  arose.  Be  therefore  handed  the  specimens  over  to  me,  and  for 
gome  time  1  have  given  them  my  attention. 

The  notes  which  follow  do  not  deal  with  more  than  half  the  collection  at 

most  :  but  as  1  shall  be  unable  to  deal  with  the  remainder  for  some  time,  I 

am  publishing  the  results  bo  far.  I  Bhould  like  t"  say  that  the  descriptions 
which  follow  are  not  intended  to  present  an  exhaustive  study  of  the  species 

with  which  they  deal  -  circumstance?  have  not  permitted  that;  but  I  hope 
they  will  be  found  to  give  what  is  essential  for  identification  and  general 
purposes.     My  original  intention  was  merely  to  identify  the  Anemones;  but 

era]  of  them  proved  to  be  new  species,  and  some  of  them  to  lie  so  interest- 

ing, that  it  seemed  a  pity  not  to  publish  .some  account  of  them.  The  micro- 
scopical part  of  the  work  is  based  for  the  most  part  rather  on  a  limited 

number  of  selected  sections  than  upon  large  series,  as  I  have  found  the  latter 
to  be  unnecessary  for  the  present  purpose.  In  staining  sections  of  Actiniaria 

I  find  the  Haematoxylin-Eosin  method  (see  48,'  p.  2)  the  most  generally 

1  Numbers  in  brackets  refer  to  papers  in  thu  bibliography  at  the  end  of  the  paper. 
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useful.  But  another  way  which  is  sometimes  very  valuable  for  nematocysts 

is  to  stain  first  for  a  very  short  time  (not  more  than  half  a  minute)  with 

methylen  blue;  then  wash  quickly  in  water,  stain  for  an  equally  short  time 

with  piero-saiirefuchsin,  dehydrate,  and  clear  as  rapidly  as  possible.  1  have 

only  actually  used  this  method  once,  but  it  then  stained  thick-walled  sting- 

cells  deep  blue,  spirocysts  vivid  purple,  and  the  protoplasm  pale  purple— the 

spirocysts  being  much  more  clearly  visible  than  otherwise.' 

"With  regard  to  the  Plates,  I  have  drawn  them  as  far  as  possible  in  pure 
black  and  white  to  avoid  expense  ;  and  it  must  consequently  be  remembered 

that  this  gives  to  many  of  the  illustrated  structures  a  harder  aud  more  definite 

appearance  than  they  actually  have  in  sections ;  and  this  applies,  of  course, 

in  lesser  degree  to  whole  specimens. 

Finally,  I  wish  to  offer  my  most  hearty  thanks  to  Prof.  G.  C.  Bourne,  F.E.S., 

Prof.  H.  J.  Fleure,  D.Sc,  Dr.  E.  J.  Allen,  F.E.S.,  and  Mr.  0.  L.  Walton,  M.Sc,, 

for  willing  help  concerning  various  points,  which  they  have  given  me  during 

the  course  of  my  work.  I  should  say  that  Mr.  "Walton  had  provisionally 
identified  some  of  the  specimens  before  I  made  a  start  with  them,  and  I  am 

pleased  to  acknowledge  the  help  which  this  gave  me. 

DESCRIPTION  OF  SPECIES. 

Sub-order  ACTINIARIA. 

I.  AOTINIINA  M.  Edw. 

Family  ILYANTHIDAE  Gosse. 

Actiniina  with  the  aboral  extremity  of  the  body  rounded,  so  that  there  is 

no  pedal  disc.     No  acontia. 

I  am  using  the  term  Ilyanthidae  here,  as  before,  as  a  general  heading, 

with  certain  sub-divisions,  but  hope  to  enter  into  the  relationships  of  the 
contained  forms  in  another  place. 

Sub-family  HALCAMPOMORPHINAE  Carlgren. 

Ilyanthidae  with  the  sphincter  endodermal  or  absent. 

Group  A.     PEACHEAE. 

Halcampomorphinae  with  10  pairs  of  mesenteries  only,  of  which  either 

i mly  6  pairs  or  all  the  10  pairs  may  be  perfect.     Conchula  present  or  absent. 

Peachia  Gosse,  1855. 

Siphonactinia,  Dan.  and  Kor.     1856. 

Peachiae  with  only  6  pairs  of  perfect  mesenteries,  and  with  a  conchula 
aud  20  tentacles,  which  are  not  knobbed. 

[P2] 
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1.  P.  hastata  Goss 

Two  specimens.  Clxxxii.  Botiu.  11.  viii.  1900.  Port  Island  Bay  ;  shore 
collection. 

There  is  no  need  to  describe  these  specimens ;  the  number  of  tentacles 

aud  arrangement  of  mesenteries  refer  them  with  certainty  to  the  genus 

Peachia.  It  is  a  little  more  difficult  to  speak  certainly  as  to  species,  because 

the  couchula  is  not  very  well  preserved,  and  it  is  in  any  case  a  structure 

which  may  lose  some  of  its  characteristics  after  the  animal's  death.  But 
although  it  has  three  more  or  less  distinct  primary  lobes,  these  are  again 

Bub  : hough  not  deeply;   and  it  approaches  much  more  nearly  the 

conchula  of  1  ■  than  that  of  undata  hylia.     1  may  add  that  I 
have  kept  living  specimens  .  and  that  the  conchula  of  that  species 

might  well  shrink  in  that  it  presented  tin-  form  shown  in  the  speci- 
mens under  discussion. 

Eloactis  An 

le  in  which  all  the  10  i  ■;<■  well  developed  and 

perfect.     There  is  no  conchula,  and  then-  are  no  distinct  adhesive  suckers  on 
the  body.     1  -     with  knobbed 

2.  E.  mawli  Jourdan. 

specimen.     SB.  1171.     10  v.  1011.     Eel-trawl.     287-354  fatl 

40  miles   W.    ,    X  I    _  N.   51!    54'  :J0":    Long.   W. 

11    51' anatomy  of  this  species  (45), 

so  I  need  add  nothing. 

Ij    ENDOCOELACTIDAE  I 

Actiniina  with  thin  or  ti.        sometimes  cartilag  -wall,  without 

soally  wil  lerm  of  the  body- 
wall  and  acti  :.x.     Arrang  fferent  from 

the  normal  Acdnjau  •  .  ad  and  third 

orders  of  mi  -  in  the  endocoels.     In  ;ence  of  this  the  arrange- 
mei  at  from  the  normal  type.     (Among  oth 

10  ■  ler  immediately  on  •  the  second.) 
•ii  all  the  strong  Deluding  the  directive 

_  ■  ii,  modil 

48,  p.  14.1 
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Carlgrenia  n.  gen. 

Endocoelactidae  with  6  pairs  of  macromesenteries  bearing  circumscribed 

retractor  muscles,  filaments,  and  most  or  all  of  them  gonads.  There  are 

also  representatives  of  3  orders  of  mieromesenteries  ;  of  these  the  first  order 

consists  of  4  pairs,  developed  in  the  4  lateral  endocoels,  and  these  4  pairs 

have  the  character  of  directives,  i.e.  their  longitudinal  muscles  face  away  from 

each  other ;  these  4  pairs  run  down  ihe  whole  length  of  the  body,  and  just 

reach  the  actinopharynx  at  its  upper  end,  but  they  bear  neither  developed 

gonads,  filaments,  nor  retractor  muscles.  There  are  other  small  micro- 
mesenteries  entirely  confined  to  the  uppermost  part  of  the  body. 

I  have  founded  the  above  genus  for  a  small  but  extremely  interesting 

form  which  is  present  in  the  collection.  In  a  paper  (8)  on  Porponia  and 

related  genera,  Carlgren  made  a  suggestion  which  would  account  for  the 

descent  of  the  10-rayed  forms  contained  in  the  Endocoelactidae  from  a 

6-rayed  form,  by  the  appearance  of  4  pairs  of  secondary  mesenteries  with 
the  character  of  directives,  one  in  each  of  the  endocoels  of  the  4  lateral  pairs 

of  primary  mesenteries,  instead  of,  as  usual,  in  all  the  exocoels.  The  above- 
mentioned  form  presents  so  interesting  a  confirmation  of  this  idea,  that  I 

propose  to  honour  it  by  conferring  upon  it  the  name  of  the  distinguished 

zoologist  whose  work  in  connection  with  Actiniaria  is  so  well  known. 

3.  C.  desiderata,  n.  sp. 

(PL  XIV,  fig.  1  ;   PL  XVI,  fig.  27  ;  PL  XIX,  fig.  1 ;  PL  XX.  figs.  2,  8,  9.) 

Four  specimens.  SE.  504.  12.  ix.  07.  Trawl.  627-728  fathoms  :  from 

Lophohelia. 

I  have  been  unable  at  present  to  work  out  the  detailed  anatomy  of  this 

form  as  closely  as  I  could  wish,  but  it  is  so  distinct  a  species  that  1  think  the 

details  which  follow  will  be  found  to  be  sufficient  for  identification  ;  I  hope 

to  publish  fuller  details  at  a  later  date. 

The  specimens  were  taken  from  Lophohelia.  They  are  small  (the  largest 

measuring,  in  total  length,  about  2  cm.),  and  do  not  present  any  striking 

external  features.     (PL  XIV,  fig.  L) 

Pedal  disc  present,  small,  not  much  exceeding  the  column.  Body  no!  far 

from  cylindrical,  inclined  to  be  rather  wider  above  than  below,  soft  in  texture. 

There  is  a  slight  marginal  parapet  and  fosse,  and  sometimes  the  former  is  a 

little  notched.  The  whole  surface  is  wrinkled  and  somewhat  corrugated,  bul 

as  far  as  I  can  see  there  are  no  actual  vomicae.  The  whole  animal  is  pale- 
Brown    in  spirit,   with    darker  shades   pn    throat,   disc,   and    tentacle    bases. 
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Teutaeles  fairly  short,  stiff',  moderately  slender;  one  medium-sized  specimen 
had  38  of  them,  of  rather  irregular  sizes,  the  inner  on  the  whole  larger  than 

the  others.  Another  specimen  had  41.  1  have  not  yet  worked  out  exact 

details  as  to  relationship  between  tentacles  and  mesenteries,  but  judgingfrom 

the  development  of  mesenteries  in  the  specimen  sectionized,  the  number  of 

tentacles  would  reach  about  68  in  the  fully  grown  animal.  The  throat  is 

rather  wide,  and  the  oral  disc  consequently  narrow. 

There  is  m>  trace  of  a  sphincter.  The  longitudinal  musculature  of  the 
tentacles  and  radial  musculature  of  the  disc  are  entirely  ectodermal  (PI.  XX. 

figs.  2  and  8),  and  not  very  strongly  developed.  The  mesenterial  filaments 

have  ciliated  lobes.  The  upper  part,  at  any  rate,  of  the  bodywaU  ectoderm 

presents  an  interesting  and  characteristic  feature.  It  possesses  localized 

batteries  of  thick-walled  nemal  these  batteries  vary  in  size  and  density, 

but   often  form  an  almost  solid  mass  of  sting-cells.     Between  the  various 

batb  .  typically  has  tl  \          i  almost  absent. 

(PI.  XV]  The  body  wall  ectoderm  also  contains  a  moderate  though 

not   large,  Dumb  tnd  the  bases  of  the  supporting  cells  are 
distinctly  thickened. 

Thei  :  ies,  arranged  on  the  usual  hcxactiniau 

plan,  i.e.,  there  are  2  Lirectivee,  and  4  ordinary  lateral  pairs.     These 

macromet  -  all  l>ear  very  Btrong  circumscribed  retractor  muscles  and 

mesenterial  filaments;  and  in  the  larger  of  two  sectionized  specimens  10  of 

the  12  bore  well-developed  testes;  these  could  not  be  seen  on  the  other  2, 

which  were  damaged,  but  they  may  have  been  present.  One  specimen  showed 

a  curious  ami  presumably  accidental  I  ol  the  macromesenteries 

had  the  n  the  part  of  the  mesentery 

just    above    the   level  of  the  enterostome;  but   it  was  well  developed  both 

e  and  Mow  that  level.     Beside  the  circumscribed  retractor,  the  macro- 

■  which  a  -      all   perfect)  have  rather  feeble  parietal 

muscles,  which  di  _    tdually  into  a  fringe  of  processes  between  them  and 

the  retractor  <  PL  XIX.  fig.  1  ). 

In  each  of  the  four  i  found  a  pair  of  micromesenteries 

with  no  developed  filament,  retractor,  or  gonad).  These 

run  down  the  whole  length  of  the  body,  from  oral  disc  -to  base,  but  are  quite 

nan  the  way,  i>earing  simply  parietal  muscles,  whose  proce- 
cannot  be  said  to  be  better  di  on  one  face  than  on  the  other,  though 

there  seem-  to  l>e  a  tendency  tter  development  on  the 
sentery  than  on  the  other.     But  at  the  very 

become  jiiBt  broad  enough  to 

I  tect ),  and  have  there  a  distinct  longi- 
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tudinal  musculature  on  that  surface  of  the  mesentery  facing  the  adjacent 

macromesentery,  though  it  can  hardly  be  spoken  of  as  a  retractor.  PI.  XX, 

tig'.  9,  shows  the  arrangement  of  mesenteries  on  one  side  of  the  animal  (note 
that  there  is  1  actinopharyngeal  groove  only),  ami  PI.  XIX,  fig.  1,  shows  the 

muscular  portion  of  a  macromesentery  and  the  whole  of  the  adjacent  micro- 
mesentery  at  a  fairly  low  level. 

There  are,  apart  from  the  larger  micromesenteries,  representatives  of  two 

cycles  (apparently  incomplete  cycles)  of  smaller  ones,  confined  entirely  to  the 

underside  of  the  oral  disc,  and  developed  of  course  in  the  endocoels  formed  by 

the  macromesenteries  with  the  primary  micromesenteries. 

There  is  one  question  which  is  naturally  raised  by  this  species— Ts  it  not 

simply  a  young  form  of  some  species  of  Halcurias,  and  therefore  not  entitled 

to  generic  distinction  ?  Of  course  this  may  be  so;  but  I  incline  to  think  that 

the  form  is  really  not  very  far  from  adult,  and  is  entitled  to  generic  distinction, 

for  the  following  reasons. 

The  largest  specimen  investigated  (and  not  much  larger  than  the  others) 

possessed  well-developed  testes;  and  although  a  small  animal,  was  not  much 
smaller  than,  for  instance,  Halcurias  pilatus,  if  at  all.  Then,  if  the  4  pairs 

of  micromesenteries  are  to  become  macromesenteries — and  a  great  deal  of 
development,  above  all  the  specialization  of  a  great  retractor  muscle,  is 

necessary  for  the  accomplishment  of  this  (a  condition  which  would  be 

required  to  convert  the  form  into  a  Halcurias) — one  would  expect  them  to  be 
more  advanced  than  they  are  by  the  time  that  the  animal  has  reached  its 

present  size  and  has  acquired  gonads  and  tertiary  mesenteries.  So  I  have 

thought  it  best  to  erect  a  new  genus  for  the  species,  which  will  stand  unless 

it  should  be  proved  in  some  way  that  the  young  Halcurias  resembles 

Carlgrenia. 

Family  BOLOCERIDAE  McMurrich. 

Actiniina  with  well-developed  base  and  basilar  muscles.  Sphincter 
endodermal,  variously  developed,  or  absent;  if  present,  may  be  diffuse  or 

circumscribed.  Usually  numerous  mesenteries  perfect.  Tentacles  attached 

to  the  oral  disc  by  a  very  short  thin-walled  neck,  and  usually  provided  each 
with  a  sphincter  muscle  above  the  neck,  by  means  of  which  the  neck  may  be 

torn,  in  which  case  the  tentacle  is  lost. 

Bolocera  Gosse. 

Boloceridae  with  well-developed  endodermal  sphincter-muscle,  which  is 

diffuse.  Tentacles  with  well-developed  sphincters.  Numerous  perfect 
mesenteries  (i.e.,  more  than  6  pairs). 
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I  have  narrowed  the  above  definition  so  that  it  excludes  B.  pollens  and 

B.  norwegvca.  It  does  not  seem  to  me  justifiable  to  include  in  one  and  the  same 

genus  species  which  have  a  diffuse,  and  species  which  have  a  circumscribed, 

sphincter ;  or  species  which  have  six.  and  others  which  have  twelve  or  more, 

perfect  mesenteries.     B.  poUens,  which  lias  an  extremely  strong  and  peculiar 

umscribed  sphincter,  should  go  to  a  distinct  genus,  and  might  be  called 

Lej.  »'_         --  bility  which  McMurrich  has  already  (32)  foreshadowed. 
_/;.  .  Pax,  which  is  a  minute  but  sexually  mature  species,  with  only 

six   paii-s  of  pei:  -    can  hardly  be  included  in  Bolocera.     It 

agrees  with  Bolor-  aides  in  bavin,'  only  six  pairs  of  mesenteries,  but  whether 

they  have  enough  else  in  common,  our  knowledge  ol  -  i-  not  complete 

enough  to  show.     But  it  must  either  go  to  /  les  or  to  a  new  genus. 

XI),.  hus  limited,  will  contain: — />'.  tuediae,  the  type; 

B.l  B.  ;    B.  :   /-'.  multipt i  , 

I  have  seen  and  kept  two  living  specimens  which  agree  perfectly,  except 

for  unimportant  colour  variation,  with  '■  ription  of  Bolocera  eq 
wli:  insidered  a  doubtful  species.    Although  I  have 

not   yet  fully  in  meiiB,  I  i  that  the  species  tques 

\-  really  an  I'rti  :'   ilia),  with  weak  verrucae,  circumscribed  endodermal 
t,  I  think,  identical  with 

/■  but  may  perhapE  be  30  with 
;  go  further  into  that  question  later,  but 

my  point  is  that  Jocera. 

4.  B.  tuediae.  1 1 

(PL  XIV.  fig.  2;  PL  XX  figs.  1.  and  3 

( .1  .  uid  others.) 

SB.  338.  13.  v.  06.  Trawl.  291-330  fma.  Lat.  N.  51  28'  30".  Long. 
YV.  11 :  39*.  »n. 

I.     0.  v.  00.     Trawl.     415-374  fma     Lat  N.  51°  16'.     Long.  W. 

11-     ~  en,  which  hat  irly  all  its  tentacles. 

The  anatomy  of  this  has  not   hitherto  been  ■  and  its 
position  therefore  b  ned  a  little  uncertain     I  find  in  the  present 
colli  2  I  think  may  be  certainly  identified  as  B.tuea 

from  the  descriptions  of  Gosse,  Johnston,  at  "       .  L.  Walton,  who 
has  seen  living  specimen-  species  and  of  B.longworwU  in  the 

with  me  in  this  respect. 

•  '»,  to  release,  and  «c(..ui.  a  horn.     This  is  founded,  like  the  nanv  itself, 

on  the  habit  of  shedding  the  tenta' 
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In  studying  the  anatomy  of  these  specimens,  however,  I  End  that  it 

presents  a  close  similarity  to  that  of  B.  longicomis,  and  consequently  the 

question  arises  as  to  whether  the  two  species  are  really  distinct.  Carlgren 

(1893)  has  already  suggested  the  possibility  of  their  identity.  And,  more- 
over, there  are  two  specimens  in  the  present  collection  which  I  cannot,  in 

their  preserved-  state,  and  from  external  characters,  definitely  refer  to  either 
one  species  or  the  other. 

Nevertheless,  I  am  inclined  to  think  that,  in  spite  of  these  facts,  the  two 

species  are  distinct,  for  the  following  reasons: — When  preserved,  closely 
related  species  of  Actiniaria  lose  their  external  distinctive  characters  to  a 

large  extent,  when  there  would  be  no  difficulty  at  all  in  distinguishing  them 

if  they  were  alive — for  instance,  from  examination  of  hundreds  of  specimens 
in  their  natural  haunts,  of  Sagartia  mivea  and  S.  venusta,  I  have  not  the  least 

doubt  that  they  are  distinct  species ;  but  if  they  were  preserved,  it  would  be 

difficult,  if  possible,  to  distinguish  them.  Mr.  C.  L.  Walton,  who  has  seen 

B.  tuediae  and  B.  longicomis  alive,  assures  me  that  in  that  condition  they  are 

quite  distinct.  With  regard  to  anatomy,  one  would  not  expect  striking 

differences  in  two  species  which  had,  possibly,  not  long  diverged  from  a 

common  origin;  and  my  specimens  of  B.  tuediae  show  just  enough  difference 

to  support  the  idea  that  it  is  not  identical  with,  though  near,  longicomis. 

I  do  not  wish  to  speak  positively  on  the  subject  until  I  have  seen  the  two 

species  alive  and  healthy,  but  for  the  present  I  prefer  to  keep  them  separate. 

I  will  therefore  describe  the  external  appearance  of  my  specimens,  and  note 

how  they  differ  in  structure  from  B.  longicomis.  They  differ  in  one  respect 

from  Gosse's  description.  He  says  there  are  only  3  cycles  of  tentacles ;  but 
that  is  not  very  important,  and  there  are  different  ways  of  reckoning  the 

cycles.  So,  as  he  does  not  give  the  number  in  each  cycle,  we  may  pass  this 

over,  although  my  specimens  have  more  than  3  cycles. 

External  Characters. — (i)  The  specimen  figured  in  PI.  XIV,  fig.  '2: — 
Greatest  diameter  of  oral  disc  and  tentacles,  9  cm.  Length  of  one  of  the 

longest  tentacles,  3'9  cm.  Height  of  column,  4-3  cm.  Diameter  of  mouth, 

3'8  cm.;  of  column  at  middle.  5'3  cm.;  of  pedal  disc.  :'.■:!  cm. 
Pedal  disc  well  developed,  but  of  considerably  less  diameter  than  the  oral 

disc.  Substance  of  pedal  disc  and  column  similar,  rather  soft;  the  regular 

radial  striatums  of  the  pedal  disc  go  straight  on  over  its  margin,  and  run  ap 

the  column.  Column  widening  from  below  upwards,  fairly  thin-walled,  and 

not  stiff.  It  has  longitudinal  striations,  and  transverse  wrinkles  and  fin  rows. 

due  no  doubt  to  contraction,  so  that  its  surface  has  a  somewhat  papillose 

appearance  in  parts,  though  there  are  no  real  warts  or  suckers.  The  margin 

forms  a  very  slight  rim.  but  it  is  of  the  tentaeulate  type.     The  prominent 

K.I. A.  r-BOC,  VOL.  XXXIV,    SECT.  u.  [Q] 
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and  apparently  non-retractile  tentacles  leave  a  fairly  wide  clear  space  round 

the  mouth,  with  its  finely  ridged  lip;  the  inner  ones  are  large,  and  are 

attached  to  the  disc  by  a  narrow  neck,  above  which  they  suddenly  swell  out 

bulbously,  then  gradually  taper  oil' to  a  Muni  point.  Hound  the  "neck,"  and 
below  the  swollen  part,  is  distinctly  visible  a  circular  suture,  and  this  is  the 

''line  of  breakage"  of  the  tentacle  Some  of  the  tentacles  ar#  neatly  broken 
off  at  this  point,  and  in  these  the  tentacular  sphincter  'which  lies  just  above 

the  neck,  and  is  thrown  "11  with  the  tentacle i  is  clearly  visible  as  a  thin 

circular  veil,  projecting  across  the  lumen  of  the  tentacle,  and  almost  block- 

ing it.  The  tentacle.-  are  still',  thick-walled  (in  their  present  state  of  con- 
traction),  self-supporting,  and  distinctly  longitudinally  fluted.  They  area 
good  ileal  smaller  in  proportion  to  the  size  of  the  body  than  in  typical 

;  A',  longieornis,  at  any  rate.  Outer  tentacles  much  smaller 
than  inner.  Radii  of  oral  disc  not  well  marked,  save  among  the  tentacles. 

Two  actinopharyngeal  grooves.  Whole  animal  flesh-coloured  in  spirit, 

actinopharyns  darker.     Tentacles  in  .*.  cycles — 12  +  12  +  24  +  48  +  ca.  60 1  56. 

(ii)  The  othei  specimen  is  similar,  but  ha-  lost  nearly  all  its  tentacles, 

and  has  the  body  more  pulled  out  ami  the  wall,  in  consequence,  thinner  and 

more  flaccid.     Tl   ral  disc,  moreover,  has  the  same  diameter  as  the  pedal. 

These  are  only  differences  which  a  living  specimen  would  be  able  to  alter 

constantly.     Tent.;  in  about  4  cycles. 

s  S       men  <  1 »  has  77  pairs  of  mesenteries,  of  which  4~>  pahs 
perfect  The  development  is  somewhat  irregular — the  first  .".cycles  are 

perfect   in  varying  i  the  primal  \    mesenteries  being  joined    to  the 

actinopharyns  throughout  its  length,  the  secondaries  running  down  it  less 
tar.  the  tertiaries  siill  lees;  the  rest  do  not  reach  it  at  all,  and  this  4th 

imperfect  cycle  is  not  yet  fully  formed.  In  one  Bector  of  the  animal  specially 

examined,  the  primaries  appeal-  sterile,  the  secondaries  have  small  gonads, 
and  the  other  in-  are  very  fertile. 

3    cimen  (ii)  77]      s  of  mesenteries  in  4  cycles  (13p.  +  I3p.  +  25p. 

-  -or.  77.  i  The  first  3  cycles  are  perfect  to  a  varying  extent,  and  here  the 

4th-i  yele  mesenteries  also  ju.-t   reach  the  actinopharynx.     (I  have  shown 

ioii.-lv   that    in    B.  !•■  ■     tie-   last    cycle    may    or    may   not    be 

perfect.)  Primaries  sterile,  at  any  rate  some  of  them,  the  others  fertile. 

Tin'  mesenterial  development  is  irregular,  some  of  the  3rd-cycle  mesenteries 

on  on,-  aide  of  the  '■■•  ••!>  being  no  larger  than  4th-cycle  ones  on  the  other,  ami 
the  4th  cycle  being  incompletely  formed.    Both  internal  and  external stomata 

lit. 

(iiii   It  is  interesting  to  note  that   in  a  specimen  of  this  g]   ies  from  the 
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North  Sea,  described  by  G.  L.  Walton  (56),  there  were  also  77  pairs  of  mesen- 

teries, and  about  127  tentacles,  some  having  been  thrown  off.  ft  is  curious 

that  three  specimens  of  this  species  should  all  have  77  pairs  of  mesenteries 

only,  and  suggests  that  possibly  that  is  about  the  maximum  to  be  attained  in 
this  case. 

(iv)  Through  the  kindness  of  Dr.  E.  J.  Allen  I  have  been  able  to  examine 

externally  another  North  Sea  specimen  identified  as  B.  tuediae,  as  regards 

external  characters.  This  agreed  exactly  in  all  essentials  with  the  specimen 

I  have  described  as  (i)  above,  but  had  even  smaller  (proportionately)  and 

blunter  tentacles;  they  were  in  four  cycles  only  — 12,  12,  24,  48;  but  the 

whole  specimen  was  smaller  than  (i). 

Musculature.  —For  convenience  of  reference  I  will  number  the  three  speci- 

mens with  which  I  have  to  deal  according  to  the  order  in  which  they  are 

above  mentioned,  (i)  is  the  specimen  in  PI.  XIV,  fig.  2.  (ii)  is  the  other  Irish 

specimen,  without  tentacles,  (iv)  is  the  North  Sea  specimen  borrowed  from 
Plymouth. 

A.  Sphincter. — I  have  figured  four  sphincters  in  PI.  XX.  Figs.  1,  5,  and  G 
are  from  different  specimens  of  B.  tuediae  (on  slightly  different  scales) ;  fig.  7 

is  from  an  Irish  B.  longicomis.  Fig.  1  is  from  specimen  (i),  fig.  5  is  from 

specimen  (ii),  and  fig.  6  is  from  (iv).  The  sphincter  is,  of  course,  endodermal, 

fairly  strong,  diffuse,  with  high,  fine,  much-branched  processes,  even  tending 
sometimes  to  anastomosis.  It  is  difficult  to  be  definite  in  speaking  of  the 

differences  between  tuediae  and  longicomis,  and  of  course  the  sphincters  of 

the  different  specimens  of  B.  tuediae  vary  considerably  among  themselves,  but 

one  may  say  that  (a)  all  the  tuediac-s^hmcteis  are  of  one  type ;  (b)  the  tuediae 
sphincter  has  a  tendency  to  be  shorter  and  proportionately  broader  and  rather 

more  definite  than  in  B.  longicomis  (cf.  fig.  7),  even  though  this  difference  is 

less  marked  in  the  "Terra  Nova"  longicomis  than  in  our  northern  form. 

The  tuediae  sphincter  has  a  tendency  to  produce  "humps"  of  mesogloea  at 
different  points  in  its  course,  but  these  may  be  present  or  absent,  ami  may 

vary  in  position  from  the  top  end  of  the  sphincter  (see  fig.  5)  to  the  bottom 

end  (fig.  6),  even  in  the  same  specimen  at  different  parts  of  the  margin.  And 

the  presence  of  these  "  humps  "  does  not  seem  directly  dependent  on  the  inser- 
tions of  outer  tentacles.  The  type  of  sphincter,  therefore,  seems  distinct  from 

the  type  figured  by  Kwietniewski  for  B.  Icerguelensis,  and  by  McMurrich  for 

B.  pannosa  (see  28  and  30),  for  instance.  In  these  latter  the  mesogloea  at  the 

upper  end  of  the  sphincter  sends  out  a  kind  of  twig  of  mesogloea,  which  is 

larger  and  more  branched  than  the  others.  In  L'.tiiediac,  the  " humps "  al 
various  levels  are  hardly  of  this  nature,  and  may  perhaps  be  due  to  mere 
contraction  of  the  wall. 

[Q2 
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B.  Mesenteries. — On  comparing  sections  of  B.  tuediae  with  the  sections  of 

my  "  Terra  Xova  "  lo  -  I  rind  that  the  mesenteries  might  be  described 
in  almost  the  same  terms  for  both  :  but  the  processes  of  the  muscle-pennon 
are  rather  more  numerous,  more  crowded,  finer,  and  some  of  them  rather 

differently  branched,  in  tuedieu  than  in  longicornis\  and  the  parietobasilar 

muscle  of  the  former  is  rather  the  stronger.  The  nature  of  a  typical  tued 

mesentery  is  shown  in  l'l.  XX.  fig.  4.  In  different  mesenteries  the  parieto- 
basilar muscle  varies,  usually  forming  a  distinct  free  fold.  Sometimes  one 

partner  in  a  mi  1  pair  is  considerably  larger  than  the  other. 

/  —The  tentacular  longitudinal  musculature  of  tuedia*    l'l.  XX. 
tially  different  from  that  of  Ion 

One  qnesl  mains:  Is  the  European  B.  identical  or  not  with 

the  American  Bolocera  described  by  Verrill  as  B.  tuediae  ?  I  cannot  give  a 
definite  answer.  But  Prof.  McMurricb  has  favoured  me  with  a  sketch  of  the 

sphincter  of  the  A  in  form,  and  though  on  the  whole  quite  like  the 

European,  it  has  more  of  an  upper  "  twig"  than  my  specimens  show.  Sections 
of  a  •  imen  includi  entatives  of  al  least  4,  possibly  5, 

cycles  of  mes  -    oly  on  those  of  the  last  cycle  but  one. 
Further  research  with  more  material  is  really  required  before  we  can 

state  to  whal  the  sphincter,  for  instance,  may  vary  in  "lie  and  the 
same  species. 

5.  Bolocera  longicornis  Carlgren.     (PL  XX,  tig.  7.) 

I.  SB.  172  1004.     54  miles  W.  by  X.  \  X.  Xly.  of  Tearaght 

Light  Lat.  N.  52  % :  Long.  W.  12  8'.  454  fathoms.  Tow-net  on  trawl. 
1  youj  _  oen. 

-    81       27.     M  >    •    1906      60  miles  W.  |  N.  of  Tearaght  Light.     Lat. 

N.  51    46'.  12°  Lthoms.     Trawl.     1  specimen. 

SB.  506.     Sept  12,  1  og.  W.  11    19'.     661- 
os.     TrawL     1  specimen. 

4.  SB.  1242.    Aug.  14, 1911.    56  miles  W.  i  S.  of  Great  Skellig.    Lat.  X. 

51    .  _.  \\".  i ;    55'.    [  specimen,  with  1  A  390  fathoms. •vl. 

-      "  miles  W.  \  N.of  Great  Skellig.    Lat.  X. 

11    51'.     479   "  rrawl.     2  specimens. 
The  next  •"■  i  :t  down  as  /;.  |  ?). 

5B.171.     •  104.    48  miles  N.  W.  by  W.  f  W.  of  Tearaght  Light. 

Lit.  X.  :■_■    7';  Long.  W.  11    58'.     337  fathoms.     Trawl.     22  specimens,  all 
I,  with  practically  no  tent  irly  all  turned  in- 

out. 
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7.  SR.  188.  Feb.  3,  1905.  50  miles  W.  f  N.  of  Tearaght  Light.  Lat.  N. 

51°  53' ;  Long.  W.  11°  59'.  320-372  fathoms.  Trawl.  2  specimens  without 
tentacles,  with  several  Artinaugc  richardi. 

8.  SR.  502.  Sept.  II,  1907.  Lat.  N.  50°  40'  ;  Long.  W.  llc  21'.  Trawl. 
447-515  fathoms.     5  specimens,  with  most  of  the  tentacles  gone. 

I  having  nothing  further  to  add  to  the  history  of  this  species. 

Family  CRIBRINIDAE  McMurrich. 

"Actiniina  with  an  adherent  base.  The  column  usually  more  or  less 
verrucose  and  frequently  with  acrorhagi  at  the  margin  ;  these,  however, 

never  being  ramose  or  frondose.  Sphincter  endodermal,  circumscribed. 

Usually  more  than  the  first  cycle  of  mesenteries  perfect.  No  acontia." 
(McMurrich,  32.) 

URTICINA  Ehrenberg. 

Cribrinidae  without  acrorhagi,  but  with  definite  verrucae  which  are  not 

arranged  in  definite  vertical  rows  as  in  Cribrina,  but  are  irregularly  scattered 

over  the  surface.  Numerous  (more  than  six)  pairs  of  perfect  mesenteries. 

Longitudinal  musculature  of  tentacles  mesogloeal. 

6.  U.  coriacea  Cuvier. 

(For  synonymy  of  this  species  and  genus  see  Carlgren,  1893,  p.  58.) 

1.  W.   131.     March   11,   1910.     Blacksod  Bay,  Feorinyeeo  Bay,  North. 

Shore  collection.     2  specimens. 

Anthopleura  Duch.  and  Mich. 

Cribrinidae  with  definite  acrorhagi  containing  batteries  of  nematocysts. 

Verrucae  present,  and  arranged  in  definite  vertical  rows.  Numerous  perfect 

mesenteries.     Longitudinal  musculature  of  the  tentacles  ectodermal. 

7.  A.  alfordi  Gosse. 

{Aegeon  alfordi,  Gosse,  1S65.) 

1.  St.  vii.  February  28,  1899.  Ballynakill  vii.  Coastguard  Hay.  Shore 
collection.     8  specimens. 

2.  March  3,  1899.     On  the  Bar,  Fahy  Bay.     1  specimen. 

This  species  has  already  been  described  by  Miss  O.  M.  Rees  (47),  and  1 

have  very  little  to  add.  One  of  my  specimens  has  produced  a  small  lateral 

bud  which  has  developed  tentacles.  I  can  state  that  tin'  large  tooth-like 
marginal  verrucae  are  truly  acrorhagi  in  that  they  contain  a  battery  of 

nematocysts.  There  is  one  point  in  which  I  should  like  to  add  t<>  Misa  Kees' 
description.     My  sections  show  the  character  of  the  .sphincter  to  be,  typically, 
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rather  different  from  the  ease  shown  in  her  fig.  11.  which  was  made  under 

difficulties,  as  the  specimen  was  not  weli  preserved,  and  is,  I  think,  exceptional. 

When  more  typically  shown  it  is  not  a  strong  sphincter,  if  we  compare  it,  for 

instance,  with  the  powerful  muscle  of  -£)■  1 48.  PI.  VI, 

fig.  3),  and  it  is  more  attached  to  the  wall  than  Miss  Eees'  figure  indicates — 
not  merely  by  a  narrow  pedicel,  but  by  a  broader  area  of  attachment. 

Family  PARACTIDAE;  E.  Hertwig. 

Actiniina   with   well-  -      and    basilar    muscles.     Sphincter 
igloeaL    Acontia  absent. 

Sub-family  ACTINOSTOLINAE1  Carlgren. 

Paractddae  in  which,  in  the  younger  cycles  of  mesenteries,  the  individual 

icb  pair  an-  unequally  developed,  exactly  according  to  the 
following  rule: — The  largei   mesentery  of  each  pair  (Le.  the  older)  has  its 

longitudinal  retractor  muscle  turned  towards  the  nearest  mesentery-pair  of 
the  next  oldest  cycle. 

Actinostola  Verrill. 

A  tii  stolinae  with  smooth  or  tuberculated  bodywall,  which  may  be  very 

thick.  The  oral  disc  may  be  more  or  less  undulated  in  outline.  Margin 

tentaculate.  Tentacles  numerous,  in  more  than  two  cycles,  with  or  without 

basal  swellings  of  met   2  iboral  side.     longitudinal  musculature 

of  tentacles  and  radial  musculature  of  oral  disc  entirely  embedded  in  the 

mesogloea.     Numeroi  .  the  primaries  at  least,  and  usually 
more,  Bterile.     Pennonj 

B.  A.  atrostoma  n.  sp. 

PI   XT  PL  XV.  fig.7;  PL  XVI.  figs.  11,  12,  16-20; 

PI.  XVII.  figs.  1-4.  6-8,  and  17. 

1.  SB.  4^7  and  4*!>.     4  Large  specimens. 

SR  .  -  ■■•-.  3   L9  N.  51    36';  Long.  W.  11 
Trawl.     540-660  fathoms. 

8&4         Sept  4    L907.     Lat.  N.  51    35' ;  Long.  W.  11°  55'. 
Trawl.     720  fathoms. 

1  I  should  like  to  state  here  th.it  in  this  paper  I  am  only  usim.'  the  families  Paractidae 
ib-familiea  Acttnostolin&e  and  Pai  nbactia 

and  Actina    |  and  geni  i  nl  andei  I 

have  V-  ig  for  some  tie  mewhat  different  grouping  of  all  the 

genera  at  pi  I  in  the  families  Paractiii  i  -    .irtiidae.  and  hope  to  pub- 
lish it  shortly.     But  as  it  is   not  convenient   to  enter  here  into  the  long  discussions 

involve.],  I  am  retaining  ■  nt  cla.ssi6cation  in  the  meantime. 
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2.  SI!..  1242.  Aug.  14,  1911.  56  miles  W.  1  S.  of  Great  Skellig.  Lat. 

N".  51°  27';  Long.  W.  11°  55'.  550-590  fathoms.  Trawl.  L  young  specimen 
with  a  Bolocera. 

.'!.  One  large  specimen,  with  no  label. 
Measurements. — (i)  Largest  specimen.  Diameter  of  oral  disc  and  tentacles, 

12  cm. ;  of  mouth,  5-3  cm. ;  of  pedal  disc,  4*5  cm. ;  height  of  column,  7'5  cm.  : 
length  of  a  large  tentacle,  2  cm. 

(iij   Smallest  specimen.  Diameter  of  oral  disc  and  tentacles,  6  cm. 

External  characters. — Pedal  disc  in  all  cases  much  smaller  than  oral  disc, 

so  that  the  body  is  cup-shaped.  Pedal  disc  Hat  or  hollow,  round  or  irregular, 
much  cockled,  more  or  less  radially  striate.  Form  of  body  variable  according 

to  slate  of  expansion  or  distortion.  (See  PI.  XIV,  fig.  5.)  Limbus  well 

marked  ;  margin  tentaculate,  the  outer  tentacles,  which  are  mere  knobs,  • 
passing  into  it.  Bodywall  very  thick  and  hard,  thickly  covered  in  its  upper 

part,  in  all  cases,  with  irregular  tubercles  and  prominences.  In  some  cases 

these  extend  almost  to  the  limbus,  getting  smaller  and  less  marked  as  they 

approach  it ;  in  others  the  lower  part  of  the  body  is  almost  smooth.  In  the 

largest  specimen  the  oral  disc  is  widely  .expanded,  and  is  purely  oval  in  shape. 

In  the  other  cases,  where  it  is  more  or  less  folded  up,  it  forms  a  deep  cup,  and 

its  outline  is  rather  irregular  or  wavy,  though  not  definitely  lobed.  Disc  very 

broad,  thin-walled.  Eadii  distinct,  corresponding  to  the  larger  tentacles,  not 
reaching  the  moutli,  and  clearly  transversely  striated.  Mouth  large,  with 

prominent  lip,  and  always  two*  well-marked  actinopharyngeal  grooves.  The 

tentacles  (PI.  XIV,  figs.  7,  8  ;  PI.  XV,  fig.  7)  are  arranged  in  5  cycles — on  the 

plan  6,  6,  12,  24,  48,  96  =  192,  this  formula  sometimes  being  departed  from  in 
small  details.  In  the  largest  specimen  part  of  a  6th  cycle  has  appeared. 
The  twelve  innermost  tentacles  stand  out  clear  on  the  disc,  and  the  others  are 

arranged  between  them  in  12  little  wedges,  the  apices  of  the  wedges  pointing 

toward  the  mouth.  Inner  tentacles  much  larger  than  the  outer,  and  here 

and  there  one  or  more  tentacles  are  aborted,  making  the  size  rather  irregular. 

Each  tentacle  is  provided  with  a  bard  whitish  swelling  of  the  mesogloea  on  the 

outer  side  at  the  base,  very  well  marked  where  best  developed.  The  tentacles 

themselves  are  thick-walled,  provided  with  distinct  terminal  pores,  and  arc 
longitudinally  and  transversely  wrinkled. 

The  body  is  creamy  white  except  in  the  smallest  specimen,  in  which  it 

has  a  pinkish  tinge.  In  four  specimens,  the  disc  andsoft  parts  of  the  tentacles 

are  a  rich  deep  purple-brown ;  in  another  the  colour  dies  pff  in  pain-  greyish- 
brown  on  the  tentacles.  The  largest  specimen  is  a  lighter  grey-brown,  but 

looks  as  if  it  may  have  originally  been  darker.  The  internal  parts  of  the 

body  are  in  all  a  deep  rich  brown,  except  for  the  pale  yellow  gonads.     The 
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animal  as  a  whole  presents  a  superficial  resemblance  to  Hertwig's  Polysi- 
phonia  tuberosa.  but  the  tentacular  plan,  as  well  as  other  details,  is  quite 
different. 

-  ucture.  —  (i)  Mesenteries.  I  carefully  dissected  three  specimens.  There 
are  five  cycles  of  mesenteries,  and  faint  traces  of  the  beginning  of  a  sixth  in 

the  largest  specimen.  The  first  two  cycles  are  quite  perfect,  the  third-cycle 
mesenteries  run  less  far  down  the  actinopharynx,  and  the  fourth  cycle  is 

only  just  perfect.  Total)  96  pairs;  arrangement,  hexamerous.  First  two 

cycles  sterile,  third  with  a  few  gonads,  fourth  and  fifth  very  fertile.  Small 

oral  stomata  are  present,  but  ii"  marginal  ones.  In  two  specimens,  the 

fourth-cycle  mesentery-pairs  all  had  one  individual  quite  clearly  larger  than 
the  ether,  and  in  those  of  the  fifth  cycle  the  difference  in  size  in  each 

pair  was  extremely  marked.  The  inequality  in  all  cases,  and  with  no  exeep- 

tions,  followed  the  rule  laid  down  tor  this  genus  by  Carlgren  in  1893,  and 

which  is  given  above  in  the   definition  of  the  sub-family.     In  the  third 

mien,  the  smaller  partner  of  each   fifth-cycle  pair  was  too  small  to  be 

a  with  the  naked  eye;  but  by  microscopic  examination  I  satisfied 

myself  that,  at  any  rale  in  the  piece  of  the  animal  examined,  the  smaller 

partner  was  really  there  in  the  right  position,  hut   had  not  yet  grown  out 

■nd  the  endoderm,  so  no  doubt  the  rule  prevailed  here  as  in  the  other 

two  specimens.  The  inequality  of  the  mesenteries  is  not  confined  to  the 

fourth  and  tilth  cycles,  hut  i-  less  marked  in  the  oth 

Sections  I  ir  of  the  animal  reveal  the  following  details: — 
—The  -mailer  partner  in  each  pair  lias  or  has  not  a  filament, 

hut  it  has  a  -mall  parietal  muscle,  although  no  gonad  or  definite  retractor. 

The  larger  partner  has  a  large  gonad  and  filament,  with  a  fringe  of  stout 

longitudinal  mm  esses  on  the  endocoelic  face,  and  a  streak  of  trans- 
On   the  other. 

The  fourth-cycle  _•■  gonads,  but  the  muscular  portion 
of  one  partner  much  hat  of  the  other.    They  have  a  parietal  muscle, 

tending  to  be  differentiated  into  parietobasilar  and  longitudinal  hah."-,  and 

a  distinct  diffuse  pennon,  which  ceases  abruptly  at  it-  distal  edge.  As  the 

body-wall  i-  hed  it-   process.'-  b  gradually    lower  and   - 

instead  of  Blender,  branched,  and  tree-like.  The  mesogloea  of  the  mesen- 
teries, here  and  in  the  ol  eloped. 

The  third-cycle  mesenteries  have  the  whole  of  the  endocoelic  face  of  their 

muscular  part  i  »  diffuse  pennon,  who-.-  proc   a  Btarl   imme- 

diately at  the  body-wall,  and  rapidly  become  high.  It  tapers  at  Loth  ends, 

the  highest  part  being  nearei  the  distal  side  than  the  proximal.  In  its  best- 

developed  part  the   mesogloea  of  the  mesentery  is  produced   into  rather 
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regular  mounds,  round  which  the  slender  branched  processes  of  the  pennon 
are  arranged.     (PL  XVII,  fig.  6.) 

The  exocoelic  surface  is  fringed  by  a  straight  line  of  transverse  fibres, 

except  for  a  short  distance  close  to  the  body-wall  where  there  is  a  parieto- 
basilar  muscle,  with  short,  rather  stout  processes.  It  may  end  as  a  distinct 

fold  or  not.  It  seems,  as  it  grows,  to  enclose  in  the  mesogloea  of  the 
mesentery  little  spaces  containing  remnants  of  endoderm,  and  these  are 

fringed  with  muscle  fibres. 

The  larger  mesenteries  differ  from  these  only  in  size. 

(ii)  Sphincter.  —  Well  developed,  moderately  long  and  strong.  (Fl.  XVII, 
fig.  4.)  It  lies  immediately  against  the  endodermal  side  of  the  mesogloea 

throughout  its  length,  and,  except  at  its  widest  point,  only  occupies  a  small 

proportion  of  the  thickness  of  that  layer.  The  widest  point  is  near  its  upper 

extremity,  and  from  that  it  tapers  off  very  slowly  and  gradually  downwards. 

The  lower  portion  is  a  clearly  defined  band,  which  passes  directly  into  the 

endodermal  circular  muscle  of  the  body-wall  on  its  inner  side.  This  part 
is  clearly  and  beautifully  reticular  in  structure  (PI.  XVII,  fig.  17),  except 

towards  its  outer  edge,  where  it  tends  to  become  looser,  and  so  alveolar.  The 

meshes  of  the  network  are  fine  and  very  clear.  In  some  sections  there  is  a 

definitely  reticular  inner  band  next  to  the  endoderm  throughout  the  length  of 

the  sphincter ;  but  in  all  cases  either  the  outer  part  alone,  or  else  the  whole 

width  of  the  muscle,  splits,  as  it  goes  upwards,  into  slightly  radiating,  sub- 
parallel  vertical  layers,  separated  more  or  less  from  each  other  by  clear 

mesogloea.  These  layers  are  alveolar  in  structure,  and  not  very  definitely 

bounded  (PL  XVII,  fig.  3),  but  they  vary  in  width  and  clearness  of  definition 
in  different  sections. 

(iii)  Disc  and  Te?itaeles. —  The  radial  musculature  of  the  disc  is  well 
developed,  and  entirely  embedded  in  the  mesogloea.  It  varies  considerably, 

however,  in  sections  taken  from  different  parts  of  the  disc.  One  set  of 

sections  shows  it  as  an  almost  continuous  band  of  varying  width  (PL  XVII, 

fig.  8)  near  the  middle  of  the  mesogloea.  The  outlines  of  the  band  are  not 

very  distinct,  and  sometimes  it  is  broken  up  into  large  clumps,  sometimes 

split  into  two  different  bands.  It  is  either  "  alveolar  "  or  "  reticulo-alveolar  " 
in  structure,  the  alveoli  on  the  whole  being  small.  The  band  is  slightly 

interrupted  above  the  insertions  of  some  of  the  mesenteries,  not  perceptibly 
above  others.  Then  in  other  sections  it  is  much  better  developed,  definitely 

reticular  in  structure,  with  very  large  meshes  (see  I'l.  XYII.  tig.  7,  and  note 
that  it  is  on  approximately  the  same  scale  as  fig.  8),  and  is  sharply  inter- 

rupted over  the  insertions  of  some  of  the  mesenteries.  In  still  other  sections 
the  meshes  are  intermediate  in  size      Unfortunately   these    three   sets   of 

R.I.A.  PROC,  VOL.  XXXIV,  SECT.  B.  [H] 
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sections  got  mixed;  but  I  am  inclined  to  think  that  the  larger  meshes 

represent  the  outer,  the  smaller  the  inner,  part  of  the  disc. 
In  the  tentacles  the  longitudinal  musculature  is  also  entirely  mesogloeal, 

and  runs  in  a  narrow,  almost  straight  band  through  the  mesogloea,  fairly 

near  the  endoderm.  (PL  XVII,  tigs.  1,  2.)  It  is  better  developed  in  some 

places  than  in  others,  and  sometimes  more  wavy  than  others.  In  structure 

it  is  alveolar,  sometimes  tending  to  be  reticular,  and  is  often  only  a  single 

chain  of  alveoli.  These  latter  vary  a  good  deal  in  size,  some  being  fairly 

large.  At  the  bases  of  the  tentacles,  where  the  sections  pass  through  the 

basal  swelling  (PI.  XVII,  fig.  1),  it  is  seeD  thai  .is  the  band  of  muscle  reaches 

the  swelling  it  thins  out  rapidly,  so  that  at  the  hack  of  the  swelling  it  is 

reduced  to  practically  nothing.  The  mesogloea  of  the  tentacle  is  thicker 

than  either  of  the  other  layers,  and  its  niter  side  is  much  folded,  in  con- 

sequence "i  the  surface-wrinkles,. and  of  course  the  ectoderm  follows  its  out- 
line. The  basal  swelling  has  a  coating  of  ectoderm  ;  but  it  gets  thinner  and 

thinner  as  the  hack  of  the  Bwelling  is  reached,  and  there  it  is  very  low  and 

poor. 
(iv)  General  histology. — The  specimen  seotionized  is  a  male.  Well- 

developed  ciliated  1"  ent  in  the  mesenterial  filaments,  and  have 

their  nuclei  mainly  concentrated  in  the  inner  parts;  the  glandular  lobes 

rout  tin  man.  granular  gland-cells.    The  whole  endoderm  in  this 

species  is  rather  particularly  interesting,  and  contains  elements  of  unusual 

appearance  whose  detailed  Btudy  must  be  lefl  foi  the  present.  Among  other 

things,  there  are  objects  which  apj  rge  and  curious  parasitic  algal 

cells  with  a  shining  test  and  possibly  a  spiral  thickening  in  the  wall. 

derm  is  well  developed,  with  scattered  pigmenl  and  very 

numerous  spirocysts,  which,  though  no)  very  br<  ag  —often  nearly  as 

long  as  the  depth  of  I  srm.    Nerve-layer  distinct.    Gland-cells  present 
in  the  inner  part  ;  also  a  few  of  the  presumed  parasitic  algae.  The  ectodermal 

margin  of  the  mesogloea  appears  to  have  a  feeble  fringe  of  muscle  fibres,  quite 

tinct  and  apart  from  the  real  longitudinal  musculature;  but  I  cannot  be 

tain  about  this  point.    The  ectoderm  contains  narrow,  thick-walled  cnidae, 

longer  than  those  found  in  the  body-wall.     The  ectoderm  of  the  body-wall  is 

low.  not  pigmented,  with  small  scattered  nuclei.     A  good  many  quite  shor! 

rat!  iw,  thick-walled  cnidae  (PI.  XVI,  fig.  lljare  present,  and  one  sees 

even,  very  rarely,  a  spirocyst — though  these  may  have  stuck  to  the  ectoderm 

surface  accidentally, coming  from  some  other  part.  There  are  numerous  large, 

transparent,  apparently  glandular  cells  with  fine  granule-  which  absorb  eo 
(v)  The  only  other  species  of  the  genus  Actinostola  beside  this  one,  which 

have  basal  swellings  to  the  tentacles,  are -4.  Carlgreni,  Wass.,  and  A.  imiermet 
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Carlgr.  A.  Oarlgreni  differs  in  various  small  ways  from  A.  atrostoma — it,  has 

a  different  sphincter,  stronger  tentacle-musculature,  and  other  differences — 

see  Wassilieff  1908.  Carlgren  gives  no  figures  of  A.  intermedia  (10),  but 

judging  from  his  description,  and  from  comparison  with  his  figures  of  other 

species  to  which  he  refers,  it  would  seem  that  the  sphincter,  disc- radial- 

musculature,  etc.,  present  numerous  slight  but  sufficient  differences;  more- 

over, in  A.  intermedia,  the  longitudinal  musculature  of  the  tentacles  is 

better  developed  in  the  outer  basal  parts  than  in  the  inner.  This  is  exactly 
the  opposite  in  A.  atrostoma. 

Sub-family  PARACTINAE1  Carlgren. 

Paractidae  in  which  the  two  mesenteries  of  one  and  the  same  pair,  in 

the  younger  cycles,  are  either  equally  developed,  or,  if  any  inequality  occurs 

it  shows  considerable  irregularity,  or  does  not  follow  the  Actimostola-rvXe 
exactly. 

Cymbactis1  McMurrich. 

Paractinae  with  thick  smooth  body-wall,  without  verrucae,  collar,  cuticle, 

or  true  capitular  ridges  (though  the  upper  part  of  the  column  may  be  thrown, 

in  strong  contraction,  into  ridge-like  folds).  Margin  tentaculate,  not  lobed. 

Tentacles  simple  or  somewhat  thickened  at  the  base,  in  more  than  two  cycles, 

their  longitudinal  musculature  mesogloeal.  Sphincter  simple.  More  than 

six  pairs  of  mesenteries  perfect.     Tennons  diffuse. 

I  have  been  obliged  to  extend  this  definition  even  more  than  before,  to 
include  the  rather  curious  form  described  below. 

9.  C.  Gossei,  n.  sp. 

(PI.  XIV,  figs.  10,  11  ;  PI.  XVII,  figs.  5,  9,  14.) 

SR.  335.  May  12,  1906.  Lat.  N.  51°  12'  30"  -  51°  17'  30";  Long. 

W.  12°  IS'  -  12°  10'.  Trawl.  893-673  fathoms.  1  specimen  (with  several 
Actinernus  aurclia). 

Measurements.  —  Diameter  of  mouth  of  basal  cavity,  3-6  cm.;  of  column, 

6--j  cm.  at  greatest ;  height  of  specimen  (contracted),  ca.  5-5  cm.  Depth  of 
basal  cavity,  ca.  -7  cm. 

External  characters. — The  body  is  almost  spherical,  having  the  appearance 

of  an  apple  with  a  broad  base,  the  tentacles  and  upper  part  of  the  body  being 

completely  introverted.  The  body-wall  is  thick  throughout,  and  of  bard  and 
firm  texture.     At  the  limbus  it  becomes  much  thinner,  and  the  edge  of  the 

1  See  foot-note  <>n  p.  1 18. 

[B  2] 
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limbus  is  drawn  inwards  on  all  sides,  so  that  it  forms  a  perfectly  smooth 

circular  rim,  the  diameter  of  the  circle  being  much  less  than  that  of  the  body. 

This  encloses  a  shallow  basal  cavity  (see  PI.  XIY,  fig.  10),  whose  diameter 

is  larger  inside  than  at  the  mouth.  The  pedal  disc  itself,  which,  of  course, 

forms  the  inner  wall  of  the  cavity,  is  very  thin  and  membranous,  and  the 

mesenterial  insertions  show  through  it.  In  the  upper  part  of  the  body  the 

wall  increases  in  thickness,  and  at  its  thickest  may  be  as  much  as  "8  cm.  The 
whole  upper  portion  is  introverted,  and  when  such  a  thick,  solid  substance  is 

squeezed  together  by  such  strong  contraction,  ii  naturally  falls  into  folds  and 

creases;  these  might  be  termed  "capitular  ridges";  but  1  am  inclined  to 
think,  since  they  are  of  extremely  variable  size,  and  absolutely  without  any 

regular  arrangement,  that  they  arc  merely  contraction  folds  and  would  very 

likely  vanish  if  the  animal  were  expanded.  They  are  solid  mesogloea.  The 

tentacles  are  in  three  apparent  cycles  at  the  disc  margin,  and  the  outer  ones 

pass  directly  into  the  folds  of  the  body-wall,  so  that  there  is  no  definite 

margin.  The  tentacles  are  short,  Btnmpy,  and  of  very  irregular  sizes;  the 

mesogloea  of  the  lower  half  is  very  thick  and  still',  especially  on  the  outer 
■  and  the  upper  part  is  flaccid  and  much  more  thin-walled,  often  with 

a*somewhat  capitate  lip.     (PI.  XIV,  fig.  11.) 
j  are  peculiarly  arranged — the  oute   a  are  much  mixed  up  with 

the  marg  ntraction-folds,  and  the  inner  ones  are  just  free  from  the 

margin.    The  plan  of  arrangement,  apart   from  minor  irregularities,  seems 
to  be  36  +  36   ■   72  ■    111        7  odd     ue        The  oral  disc  is  smooth  and 

lirm.  with  a  slight  radial  ridge  i   ach  tentacle,  which  does  not  reach  the 

mouth.     Lip    prominent.    Two    well-developed    actinopharyngeal    grooves. 
Colour  in  spilit,  white,  disc  and  oeso]  I  inged  brown. 

These  are  arranged  on  the  plan  18p.  +  18p. 

Ti'p.  =  144p.,  but  there  are  actually   19  pairs  in  the  second  cycle, 
which  causes  a  little  irregularity — apart    from    which    the   plan  is   almost 
exactly  i  it.     36  pairs  are  perfi 

The  last  cycle  mesenteries  are  very  small,  and  alone  bear  visible  gonads. 

Small  oral,  but  no  marginal  stomata,  are  present.  A  certain  amount  of 

inequality  in  the  development  of  the  mesenteries  occurs;  but  altogether,  as 

many  pairs  have  the  partners  equal  (to  the  naked  eye  al  all  events)  as 

unequal,  and  when  one  partner  is  larger  than  the  other  it  is  sometimes  the 

wrong  partner  that  is  larger — i.e.,  it  violates  the  rule  which  obtains  in 

The  fourth-cycle  mesenteries  bear  male  gonads,  but  have  no 

musculature  to  speak  of.  The  rest  of  the  mesenteries  are  thin.  Those  of 

the  third  cycle  are  fringed  along  the  endocoelic  side  with  short,  simple,  or 

slightly  branched  longitudinal-muscle  processes,   which   do    not    attain    the 
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distinction  of  a  pennon.  The  larger  mesenteries  (1st  and  2nd  cycles)  have  a 

similar  fringe  in  their  proximal  part,  but  in  the  distal  part  it  rises  gradually, 

till  it  forms  a  feeble  pennon,  with  moderately  high  processes,  which  are  never 

much  branched,  and  often  simple.  It  ends  abruptly,  and  leaves  a  narrow 

non-muscular  part  behind  the  filament.     (PL  XVII,  fig.  14.) 

Here  and  there  a  little  muscle  is  embedded  in  the  mesogloea.  The  parieto- 
basilar  muscle,  at  the  level  of  my  sections,  is  weak,  and  extends  over  the 

greater  part  of  the  opposite  surface  of  the  mesentery  to  the  pennon.  Its 

distal  ending  varies,  even  in  two  mesenteries  of  the  same  pair — it  may  taper 
away,  or  form  a  slight  hump,  or  even  a  small  free  fold  provided  with  a  few 

little  stumpy  processes. 

(ii)  Sphincter. — Fairly  large.  It  must  be  very  strong  to  be  able  to  contract 
enough  to  close  up  such  a  stiff  animal.  It  is  long  (PI.  XIV,  fig.  10,  shows  its 

position),  and  lies  throughout  against  the  endoderm.  It  is  at  its  best  develop- 
ment about  the  middle,  being  very  irregular  above  on  account  of  the  folds  into 

which  the  wall  is  thrown,  and  their  continuity  with  the  tentacle-bases.  Below 
it  rapidly  narrows  into  a  long  tail.  This  lower  part  is  cleanly  marked  off  from 

the  rest  of  the  mesogloea,  and  is  reticular  (PL  XVII,  fig.  9)  in  structure,  the 

meshes  being  often  large,  with  a  tendency  to  transverse  elongation,  and  fine. 

From  about  the  middle  upwards  the  reticular  structure  becomes  gradually 

alveolar,  more  and  more  mesogloea  intervening  between  the  muscle-cavities. 
The  upper  part  is  poorly  and  irregularly  developed,  the  scattered  cavities 

varying  very  much  in  form.  In  addition  to  a  tendency  to  transverse  elonga- 
tion of  the  cavities,  there  is  a  distinct  but  vaguely  marked  vertical  layering. 

One  can  hardly  tell  where  the  body-wall  ends  and  the  tentacle-bases  begin. 

(iii)  Disc  and  Tentacles.— The  radial  musculature  of  the  disc  is  much  better 
developed  in  the  sections  I  have  than  the  longitudinal  musculature  of  the 

tentacles.  It  forms  a  well-defined  band  of  varying  width,  embedded  in  the 
mesogloea,  and  at  its  best  not  occupying  more  than  about  4/  of  the  width  of 

the  mesogloea.  It  lies  sometimes  about  the  middle,  sometimes  near  the  ecto- 
dermal side  of  the  mesogloea.  Where  best  developed  the  muscle  cavities  are 

close  enough  together  to  give  the  band  a  reticular  structm-e,  but  in  the  thinner 
places  the  cavities  are  more  scattered,  and  the  band  is  only  one  or  two  cavities 

deep.  It  is  usually  interrupted  or  thinned  out  above  the  insertions  of  larger 

mesenteries.  The  mesogloea  of  the  tentacles  is  extremely  thick,  especially  at 

the  base,  where  it  is  almost  equally  thick  all  round  iu  some  places.  The 

mesogloeal  longitudinal  muscle  (PL  XVII,  fig.  5)  is  very  feeble,  especially 

near  the  base,  where  it  lies  near  the  ectodermal  surface,  often  as  a  single  row 

of  cavities.  Even  in  the  thin  part  of  the  tentacle  it  seems  better  developed 
on  the  inner  than  the  outer  side. 
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(iv)  ':'  histology. — The   ectoderm,  as   far  as  the  portions  which   I 
sectionized  are  concerned.,  seems  to  have  almost  entirely  vanished,  so  that  1 

can  say  nothing  about  it.  The  mesenterial  filaments  have  well-developed 
ciliated  lobes,  which,  in  a  simple  trefoil,  are  similar  in  size  and  shape  to  the 

i  lular  lobe,  and  when  large  are  folded.  The  glandular  lobes  contain  a  fair 

Dumber  of  narrow,  medium-sized,  blunt-ended,  thick-walled  cnidae,  and  a  few 

_     aular  gland  cells. 

(v)  '  sei  is  distinguished  from  other  species  in  the  genus  by 

the  curiously  thicken-  to  the  tentacles,  and  also  by  differences  in  its 

sphincter  and  met  -radial-musculature,  for  the  details  of  which 
reference  should  be  made  to  the  descriptions  of  several  species  given  by  other 
authors.      1 30  and  57. 

1  have  named  it  aftei    P.  II.  because,  as  far  as  1  am  aware,  no 

Actinian  bears  the  name  of  the  well-known  zoologist  whose  "Actinologia 

Britannica"  was  really  the  foundation  of  the  serious  study  of  Actiniaria. 

Stomphia  (losse. 

"    with  body-wall  of  varying  thickness,  devoid  of  vermcae, 
collar,  ri  I  and  sphincter  simple.     Numerous  perfect 

mesenteries  with  diffuse  pennons.     Longitudinal  muscle-  of  tentacles  meso- 
M   re  than  iv.  i  tentai 

10.  S.  churchiae  <  I   

L.R10.     May  3,  1905.     Nymphe  bank.     41-42  fathoms      1."  miles  oil 
Mine  He. id.     1  specimen. 

3R   L358.     May  6,  L912.     12  miles  S.  by  W.  \  \V.  of  Chicken  Rock 

;:t.    Lit.  N    '      50';   !.    tg."W   I   51'     D      _  .     15 fathoms,    ̂ specimens 
Carlgren  has  already  fully  described   i  single  specimen  of  this  species  (6), 

I  will  merely  note  one  or  two  points  with  regard  to  the  live  further  speci- 

mens in  this  collection.    The  mesogloeal  sphincter  agrees  well  with  Carlgren's 
figures  (Taf.  IX.  figs.  2  and  3j ;  the  mesenteries  also  agree  essentially,  though 

in  my  specimen    the   mi  contains  rather  less   mesogloea,   and   the 

pn  nnon   are  proportionately   higher — probably  a   merely 
individual  variation. 

One  of  my  speci  -  the  tentacles  16  +  17  +  33;  another  has  them 

16  _        third.  13  -  15  +  31  (here  two  primary  tentacles  are  absent, 

if  not  three,  and  the  whole  of  that  sector  of  the  disc  is  aborted; ;  the  fourth, 

16  +■  15  (on.  radius  present  ;  two  of  the  primary  16  aborted 

+  32 ;  and  the  fifth  1 5  ■  1 .     From  this  it  would  seem  that  an  octamerous 

plan— 1  2— is  typical  of  the  species,  though  not  always  carried  out 
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quite  exactly.     Carlgren's  specimen  had  6  -  12  -  IS  -  36  ;  and  Gosse  gives 
6-6-12-36. 

In  two  dissected  specimens,  one  had  16  pairs  of  perfect  mesenteries, 

the  other  had  1  extra  perfect  unpaired  mesentery.  Both  had  a  cycle  of 

moderate-sized  imperfect  pairs  alternating  with  the  perfect  ones,  and  a  last 

cycle,  consisting  mainly  of  small  unpaired  mesenteries,  only  well  developed 
near  the  base,  and  sometimes  with  a  still  smaller  partner.  After  careful 

investigation  of  the  whole  of  these  two  animals,  I  cannot  at  all  satisfy  myself 

that  the  rule  which  prevails  in  connexion  with  the  smaller  mesenteries  of 

Actiuostola  is  carried  out  with  any  definiteness.  It  does  hold  good  for 

some  sectors  of  the  animal,  but  is  not,  as  far  as  I  can  tell,  general.  It 

seems  to  me  too  imperfect,  here,  to  warrant  the  inclusion  of  the  genus  in  the 
Actinostolinae. 

Actinernus  Verrill. 

Paractinae,  with  pedal  disc  of  variable  extent — it  may  be  broad,  or  so 
reduced  as  to  be  practically  absent ;  or  it  may  be  concave,  secreting  a  cuticle 

and  enclosing  mud.  Column  with  a  smooth  wall,  which  is  sometimes  so 

thick  that  it  forms  a  jelly-like  coating  to  the  body,  so  that  the  general  form 
may  resemble  that  of  a  Scyphozoan.  Tentacles  arranged  in  two  cycles  only, 

at  the  extreme  margin  of  the  oral  disc;  they  all  have  aboral  basal  swellings 

of  mesogloea,  which  are  continuous  with  the  body-margin,  at  least  in  the 
case  of  the  outer  ones.  Longitudinal  muscles  of  the  tentacles  and  radial 

muscles  of  the  disc  entirely  ectodermal.  Oral  disc  wide,  sometimes  lobed. 

Only  six  pairs  of  perfect  mesenteries,  with  weak,  diffuse  retractors. 

The  species  which  have  hitherto  been  described  under  the  generic  name 

Actinernus  are  four  in  number.  The  type  is  A.  nobilis,  Verrill,  and  it  is 

unfortunate  that  its  anatomy  is  unknown.  Carlgren  (8),  from  an  external 

examination  of  a  specimen  of  it,  is  inclined  to  think  that  it  may  really  be  a 

Porponia.  A  description  will  be  found  below  of  an  anemone  which  I  believe 

to  be  identical  with  the  second  species  described — A.  sag  Verrill,  1SS2. 

This  is  certainly  not  a  Porponia,  since  it  has  the  normal  mesenterial  arrange- 

ment, only  six  pairs  of  mesenteries  perfect,  and  a  mesogloeal  sphincter.  The 

anatomy  of  A.plcbcius,  McMurrich,  1893,  brings  it  into  line  with  A.  saginatus, 

and  I  am  now  able  to  describe  a  new  species  {A.  aivrelia),  with  the  same 

esseutial  structural  features.  The  anatomy  of  A.  sp.,  Haddon,  18S8,  is 
unknown. 

If  it  should  prove  in  the  end  that  A.  nobilis  is  a  Porponia,  some  readjust- 

ment of  names  may  be  necessary;  but  in  any  case.  A.  sagina  kins, 

and  aurelia   go   together    and    form    one    good   genus.     McMurrich   (1S93) 
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suggested  that  Polysiphonia  (uberosa,  Hertwig,  might  he  an  Aetinernus ;  but 

it  is  really  quite  a  distinct  form,  and  more  related  to  Actinostola,  as  I  hope 

to  show  in  another  place. 

1 1.  A  saginatus  Verrill. 

(PI.  XV,  figs.  4  and  0;  PI.  XVI.  figs.  1-10;  PI.  XVIII,  figs.  2-7  and  10.) 

Helga  cxx.  Aug.  24,  1001.  77  mil.-  W.N.W.  of  Ac-lull  Head.  3S2 
fathoms.     1  specimen. 

Measurements. — Diameter  <>i  tin-  basal  fissure  when  opened,  l-7cm.;  of 

contracted  oral  disc,  5"5cm.;  of  expanded  disc  and  tentacles,  11-3  cm.; 

length  oi  basal  fissure,  7  4  cm. :  of  mouth,  4  cm. :  of  a  large  tentacle,  2*7  cm. ; 
height  "f  column,  (i  cm. 

A  characters — Pedal   disc   formed  into  a  lung,  deep,  and  narrow 

crack,  which  oml  long  spine  belonging  t<>  some  other  animal.     Con- 

tently  the  pedal  disc  i-  as  long  as  the  diameter  of  the  body,  hut  not 
nearly  as  wide;  its  edges  wrap  themselves  round  the  spine,  and  meet  each 

other,  hut  do  not  i'us.-  save  at    nd.     The  body  is  whitish,  and  perfectly 
shapeless,  tin-  oral  disc  and  tentacles  being  partly  incurved  and  hidden.  Its 
wall  forms  .i  soft,  thick,  jelly-like  coat,  like  the  test  of  an  Ascidian,  which 

i-  smooth  hut  for  irregular  pits  and  furrows.  The  margin  is  continuous 

with  the  basal  Bwellings  of  the  outei  tentacles.  The  long,  slender  tentacles, 

tapi  -     dually  to  a  point,  and  the  disc,  are  pale  salmon.     The  tentacles 

stiff  enough  to  support  themselves,  and  tin-  rather  thin  disc  lias,  as  usual, 

radii  corresponding  to  the  tentacles,  which  do  not  reach  tin-  wide  mouth, 
witli  its  soft  lips.    As  the  animal  i>  preserved,  the  disc  is  infolded,  hut  it  can 

opened  out,  and  it  then  exceeds  the  column,  and,  though  not  truly  circular 

in  outline,  is  only  i  at  her  irregularly  wavy,  not  definitely  lohed.   The  tentacles 

137  in  number,  and  are  arranged  in  two  alternating  cycles  only  (sixty- 

:  d,  the  rest  non-marginal)  at  the  extreme  edge  of  the  disc,  even 
the  inni  ommuni         c      tore  oi   less  with  the  margin.     It  seems  to 

me  that  in  this  case  it  would  l>e  imagination  to  divide  the  inner  tentacles 

into  more  than  one  cycle.  They  are  all,  allowing  foi  the  undulate  outline 

of  the  disc,  approximately  on  one  level,  and  all  Bub-marginaL  All  the 
tentacles  have  basal  swellings  of  mesogloea  (PL  XV,  fig.  9),  which  vary  in 

size  in  individual  cases,  but  are  on  the  whole  larger  on  the  outer  than  the 

inner  ones.     The  tent  iclea  themsel  rather  uneven  in  si/.e,  a  few  being 

aborted,  but  are  on  the  whole  sub-equal.       For   general  appearance,    see 

:.'  . — Only  six  pairs  of  mesenteries  are  perfect,  a  nd 
n  these  are  not  all  equally  so.   There  are  five  -ixty-scven  pairs),  and 
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mesenteries  of  all  cycles,  save  the  primary,  are  fertile ;  the  last  (fifth)  cycle 
is  not  fully  formed.  There  seem  to  be  oral,  but  no  marginal  stomata.  There 

is  a  tendency  towards  one  mesentery  of  a  pair  being  larger  than  its  partner- 
in  the  younger  cycles,  but  it  is  not  well  or  clearly  developed,  and  in  the 

majority  of  pairs  it  would  not  be  possible  to  say  which  was  the  larger,  by 

dissection  at  any  rate.  Sections  of  a  sector  show  that  the  first  three  cycles 
bear  weak  pennons,  the  fourth  and  fifth  being  reduced  to  little  more  than 

reproductive  septa.  The  mesenteries  are  very  thin,  and  all  have  a  slight 

thickening  of  the  mesogloea,  and  a  parietal  muscle  where  they  join  the  body- 
wall.     (PI.  XVIII,  ng.  10.) 

(a)  A  tjipieal  direr/ in-  mrsm/eri/. — The  parietal  muscle  has  the  processes 
on  the  longitudinal-muscle  side  larger,  fewer,  and  more  branched  than  on 

the  other.  Most  of  the  mesentery  is  very  feebly  muscular,  though  there  are 

short,  stout  processes  on  the  endocoelic  side.  But  as  the  edge  of  the  mesentery 

which  joins  the  actinopharynx  is  reached,  a  weak  diffuse  pennon  appears,  its 

processes  becoming  higher  and  higher  till  they  abruptly  end  at  the  juncture. 

They  are  very  stout  and  little  branched,  and  crowded,  so  that  they  have  a 

somewhat  "reversed"  appearance  (cf.  PI.  XVIII,  fig.  3)  (i.e.,  as  if  the  pro- 
cesses projected  from  endoderm  to  mesogloea,  instead  of  the  reverse,  which 

is  really  the  case). 

As  to  the  rest  of  the  mesenteries,  the  parietal  muscle  is  always  better 

developed  on  the  same  face  of  the  mesentery  that  has  the  pennon  than  on 

the  other.  The  greater  part  of  the  mesentery  is  thin,  and  feebly  muscular, 

the  second  and  third  cycles  bearing  a  feeble  pennon  at  the  distal  border  (at 

the  level  sectionized),  which  occupies  only  a  small  proportion  of  the  muscular 

surface,  and  tapers  at  both  ends,  typically  more  abruptly  distally.  The 

processes  are  short  and  stout,  and  not  much  branched,  giving  almost  the 

"  reversed  "  appearance  referred  to  above.  The  parieto-basilar  muscle,  at  the 
level  sectionized,  is  weak,  and  has  no  free  edge,  but  fringes  almost  the  whole 

muscular  part  of  the  mesentery,  often  rising  into  lobe-like  processes. 

(ii)  Sphincter. — Mesogloeal,  rather  weak.  (PI.  XVIII, fig.  6.)  It  is  narrow 
throughout,  widest  somewhat  below  the  top,  the  upper  part  being  mixed  up 

with  the  tentacle-bases,  and  so  variable  in  different  sections.  At  its  lower 
end  it  lies  close  to,  but  never  in  contact  with,  the  endoderm.  from  which  it 

is  separated  throughout  by  a  band  of  mesogloea;  above,  it  approaches  fche 

ectodermal  surface  of  the  mesogloea.  It  ends  rather  abruptly,  botli  ahove 

and  below — below  the  muscle  bundles  become  fewer,  smaller,  ami  more 

scattered;  above  (PI.  XVIIi,  fig.  5)  the  terminal  bundles  arc  distinct.  In 

structure  it  is  alveolar,  the  fibres  to  a  large  extent  being  arranged  in  little 

rings  of  variable  shape  and  size  as  to  detail.     Throughout  the  greater  pari  of 

R.I. A.   PKOC,   VOL.   XXXIV,    SECT.  IS.  [S] 
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the  sphincter  the  alveoli  are  very  small  [PL  XVIII,  fig.  2),  and  are  arranged 

some  singly,  some  in  clumps  of  varying  size,  loosely  or  compactly.  But  at 

the  uppermost  end  of  the  sphincter  the  alveoli  are  larger  and  close  together, 

so  that  the  clumps  form  networks.  The  sphincter  does  not  exhibit  vertical 

or  transverse  layering. 

(iii  -.—The  radial  musculature  of  the  disc  is  entirely 
ectodermal,  and  is  not  much  different  from  the  tentacle-musculature.  The 

tentacles  have  thick  but  variable  mesogloea,  and  high  ectoderm,  which,  how- 
ever, becomes  poorer  on  the  thickened  outer  side  of  the  tentacle,  especially 

at  the  base.  The  entirely  ectodermal  longitudinal  musculature  forms  a  dense 

fringe  rouud  the      2  the  mesogloea.  varying  in  width  in  different  pain. 

The  processes  are  fairly  stout  and  _      itly  branched,  are  moderately  high 

in  _  and  rather  moss-like  in  appearance.     (PI.  XVIII, 

i  7.      The  musculature  almoE  way  on  the  ahoral  side  of  the 

tentacle  approached,  and  at  the  back  of  the  basal  swelling  is 

hardly  present. 
3  of  the  actinopbarynx 

.     granular  gland-cells ;  there  are 

also  other  gland-cells,   rather  like  lea  in  appearance, 

which  a  i  fair  number  of  moderately  long  and  narrow  thick- 
walled    oem  ind  there.     The  tentacle 

being  unusually 

big.    There  -  ■   thick-walled    blunt-ended   cnidai  _   i    and   more 
cylindrical  than  Dterial  filament.     Nuclei  are  most  plentiful 

in  the  middle  of  the  ectoderm.  There  are  a  large  number  of  gland-cells  of  a 

peculiar  ich  I  hai  lere.    (PL  XVI,  figs.  5, 30.)    The 

body   of   the   'ell   i-  -pink   with   eosin,  and   it  contains  black 

haematoxyli-  -  .    mules  which  a  □  few  and  very  larg 
It  has  quite  a  different  appearance  from  the  usual  granular  gland-cell.  There 

are    also   pi  ther    type,   which   abc  -:n    with 

avidity.  -  in  no  black  granules,  and 

mo-'  with  hae  ectoderm   uf    the    body- 
wall   ia    much    luwt-r    than    that    of    the    tentacles,   but    is   well  and  evenly 

nuclei,    and  thick-walled  (shortel    and 

proportional-  -r  than  those  in  the  ntiful,  especially 

he  margin,  where  they  are  crowded.     Gland-cells  of  a  type  intermediate 
between  those  of  the  tentacles  and  I  are  found,  but   are 

also  eoeinophilouE  i».    The 

mesenterial  filament-tinfoils  have  rather  narrow  stems  to  the  three  lobes. and 

»xl  deal  of  mesogloea  in  each  lobe.     The  ciliated  lobes  are  often  folded, 
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and  have  nuclei  throughout,  but  especially  in  their  inner  parts.  The  glandular 

parts  of  the  filament  have  more  ordinary  granular  gland-cells  than  anything 

else,  and  also  a  few  non-granular  ones.  They  contain  thick-walled  cnidae, 

irregularly  distributed,  variable  in  size  and  form,  but  typically  fairly  short, 

broad,  boat-shaped,  and  blunt  at  the  ends.  Here  and  there  a  spiroeyst 
(indigenous  ?). 

(v)  The  above-described  specimen  presents  no  essential  feature  which 

warrants  its  separation  from  Verrill's  A.  saginatus ;  the  only  difference  is 
that  his  specimen  had  a  mud-clasping  base,  but,  as  I  shall  show  under 

Aciinav.gc  richardi,  that  is  a  non-constant  character.  My  specimen  does  not 

widely  differ  externally  from  A.  nobilis,  but  that  seems  to  have  a  definitely 

lobed  disc,  and  the  colour  of  saginatus  agrees  better  with  my  specimen  than 
does  that  of  nobilis. 

12.  A.  aurelia  n.  sp. 

"Aurelia"  from  its  general  external  resemblance  to  a  jellyfish. 

(PI.  XV,  fig.  1 ;  PL  XVI,  figs.  21,  28;  PI.  XVII,  figs.  10-13,  15,  16,  and  18  ; 
PI.  XVIII,  fig.  1.) 

1.  S.E.  335.  May  12,  1906.  Lat.  K  51°  12'  30"-51°  17'  30" ;  Long.  W. 

12°  18'-12°  16'.     893-673  fathoms.     Trawl.     6  specimens. 
2.  S.E.  335.     (See  1.)     4  specimens. 

3.  S.E.  497,  499.     Sept.  10,  1907.     775-795  fathoms.     Trawl. 

S.E.  4.97.     Lat.  N.  51°  2' ;  Long.  W.  11°  36'. 

S.E.  499.     Lat.  N.  50°  55';  Long.  W.  11°  29'.  666-77S  fathoms. 
Sept.  11,  1907. 

Measurements —  (i)  A  large  specimen.  Diameter  of  oral  disc,  10  cm. ;  thick- 

ness of  body- wall  in  a  thick  place,  1*3  cm. 
(ii)  Smallest  specimen.     Diameter  of  oral  disc,  7  cm. 

External  characters. — The  entire  fades  of  this  animal  is  so  unusual,  that 

I  found  it  difficult,  at  first,  to  believe  that  it  really  was  a  sea-anemone,  and 

not  a  Scyphozoan.  It  may  be  thought  that  an  animal  so  distinct  in  aspect 

from  most  other  Actiniaria  should  be  placed  in  a  genus  apart  ;  and  at  one 

time  I  was  inclined  to  think  so.  But  comparison  of  the  specimens  with 

A.  saginatus,  and  the  fact  that  in  all  essential  anatomical  characters  they 

resemble  that  species,  have  convinced  me  thai  it  would  be  unwise  to  separate 
them. 

The  pedal  disc  is  present  in  all  cases,  but  is  extremely  reduced  and 

insignificant;  it  forms  a  little  pit  or  hollow  with  inturned  edges,  whose 

mouth  is  often  completely  closed.     (PI.  XV.  lig.  1.)     It  contains  traces  of 

IS  2] 
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dirt  and  mucus,  and  is  sometimes  radially  striate.  In  the  case  in  which  it  is 

best  developed,  its  diameter  and  depth  amount  only  to  about  17  cm.  It  is 

quite  thin-walled,  thus  differing  completely  from  the  body-wall.  The  body  is 
practically  shapeless,  its  form  when  best  preserved  being  that  of  a  wide  dish 

with  a  short  thick  stem.  In  all  cases  the  dish-like  part  is  bi-lobed,  the  two 

halves  folding  up  against  one  another  rather  like  the  two  valves  of  a  lamelli- 

branch.  Reference  to  the  half  of  an  animal  which  is  represented  in  PL  XY, 

figs.  1  and  2,  will  make  ii  clear  that  the  lwn  halves  of  the  animal  are  flat — ■ 

fig.  1,  as  seen  from  the  Bide  (fig.  2),  becomes  much  narrower.  The  thickness 

of  the  body-wall  is  rather  uneven,  but  in  the  most  regular  cases  it  increases 
gradually  from  the  edge  of  the  pedal  disc  upwards,  the  maximum  thickness 

being  reached  about  the  margin;  and  this  latter  is  so  thick  and  unwieldy 
that  it  rolls  inwards  over  the  tentacles  and  almost  hides  them.  In  one  case 

the  mesogloea  here  was  L*3cm.  in  thickness;  it  is  Bofl  and  jelly-like  and 
whitish.     M  with   tentacle   bases.     No  verrucae,  capitular 

Boi  j  surface  more  or  less  wrinkled,  sometimes  torn  and 

damaged.  The  flat  oral  disc  is  very  wide,  and  since  it  is  so  large  and  the 

tentacle-  are  reduced,  the  animal,  when  opened  out,  looks  like  the  under-side 

of  a  mushroom.     D  utacles,  and  actinopharynx  are  deep  purplish-black. 

Disc  thin-walled,  mouth  fairly  large,  not  widely  gaping  ;  lips  prominent, 
inopharynx  ridged.  Tentacles  entirely  marginal,  very  small  for  the  size 

of  the  animal— how  they  can  he  of  any  particular  use  to  it.  is  difficult  to 

imagine.  They  are  Bhort,  slender,  soft,  tapering,  acuminate.  l£ach  one  is 

connected  with  the  margin  of  the  body  by  a  thick,  white  bridge  or  Lump  of 

mesogloea,  which  is  developed  on  its aboral  side  at  the  base.  The  tentacles 

are  aria  _  daily  in  ly,  the  bi  the  outer  cycle  being 

usually  ped  than  those  of  the  inner.     Tlie  size  of  the  tentacles 

and  the  development  of  the  bridges  vary  in  some  extent  in  different  parts 

<>f  the  rather  uneven  disc,  and  in  most  specimens  sonic  tentacles  are  missing— 

perhaps  torn  off.     But  the  inner  tent  submarginal,  and  seem  to  be 

on  a  level,  so  that  one  can  trace  no  complicated  arrangement  such  as  is  found 

in  Porponia,  etc.  Inline,  qs  whose  1  [  counted,  the  respective 
numbers  were  about  2  and  27E — that  is,  the  total  numbers.    The  disc 

is  not  many-lobed  a.-  in  A.  but  its  curious  way  of  folding  seems  to  be 
a  permanent  character  in  consequence  of  which  it  is  bi-lobed. 

•. — ih  .1/  These  are  in  six  cycle-,  the  sixth  not 

fully  formed;  here  and  there  "in-  finds  a  pair  even  of  a  seventh  cycle.  Only 

the  first  four  cycles  are  at  all  large,  and  only  the  six  primary  pairs  are  perfect, 

two  of  them  being  apparently  directives.  In  consequence  of  the  enlargement 
of  the  oral,  and  reduction  of  the  pedal  disc,  and  the  general  flattening  of  the 
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body,  the  coelenteron  is  a  good  deal  restricted.  The  primary  mesenteries  are 

sterile;  mesenteries  of  cycles  2,  3,  4  are  fertile;  those  of  5  are. some  of  them, 

those  of  6  are  rarely,  fertile.  Two  actinopharyngeal  grooves.  Mesenteries  of 

all  cycles  bear  filaments.  I  can  see  no  marginal  stomata  in  the  perfect  mesen- 

teries, but  small  oral-stomata  are  present.  In  the  young  cycles,  each  pair  for 

the  most  part  has  one  mesentery  better  developed  than  its  partner.  In  the 

majority  of  cases  tins  inequality  follows  the  rule  which  prevails  in  Actino- 
stota,  but  still  there  are  a  number  of  instances  in  which  the  inequality  is 

either  too  slight  to  be  detected  by  dissection,  or  else  is  developed  contrary  to 

rule.  The  mesenteries  are  normally  developed,  not  on  the  type  of  the  Endo- 
coelactidae.  They  are  flaccid,  with  weak  musculature.  Sections  of  a  sector 

taken  at  a  fairly  high  level  show  the  following  details.  The  perfect  mesen- 
teries have  a  few  short  and  simple  or  slightly  branched  processes  on  either  side 

where  the  mesentery  leaves  the  body-wall,  better  developed  on  the  side  which 
bears  the  retractor-muscle  than  on  the  other.  These  soon  die  out ;  but  about 

the  middle  of  the  surface  of  the  mesentery  is  a  low,  weak  pennon,  tapering 

at  both  ends.  Its  best  processes  are  fairly  high  and  moderately  branched  ; 

they  are  stout,  but  variable.  Sometimes  their  appearance  is  fairly  ordinary 

(PL  XVIII,  fig.  1),  while  sometimes  they  contain  so  much  mesogloea  that 

they  give  something  like  the  "reversed"  appearance  which  I  have  described 
as  characteristic  of  Leptoteiclms  insignis  (48).  (PL  XVII,  fig.  16.)  The  medium- 
sized  mesenteries  are  similar,  the  musculature  becoming  weaker  cycle  by 

cycle ;  the  longitudinal  muscle  processes  hardly  deserve  the  name  "  pennon," 
and  are  confined  to  a  small  part  of  the  mesentery  immediately  behind  the 

gonad  or  filament.  (PL  XVII,  figs.  12, 13, 14,  15.)  The  smallest  mesenteries 

have  parietal  musculature  only.  Although  the  pedal  disc  is  so  small,  distinct 

basilar  muscles  are  present. 

(ii)  Sphincter. — Very  small  and  weak  for  the  size  of  the  animal,  and 
weaker  than  in  A.  Sayinatus.  It  forms  a  narrow  band  in  the  mesogloea 

(PL  XV,  fig.  1)  a  little  below  the  uppermost  rim  of  the  body,  and  lies  close 

to  the  endoderm,  although  separated  from  it  throughout  by  a  narrow  meso- 
gloeal  strand.  It  is  of  fairly  uniform  width  throughout,  tapering  off  below 

and  ending  bluntly  above.  In  transverse  section  the  fibres  are  arranged  in 

small  alveoli  and  clusters,  and  these  aggregated  into  clumps  of  larger  and 

various  size  (PL  XVII,  figs.  10,  11);  but  it  can  hardly  be  described  as  a 

clearly  "alveolar"  sphincter.  The  fibres  are  a  good  deal  mixed  up  with  dark 
pigment-granules. 

(iii)  Tentacles  and  oral  disc. — Tentacular  longitudinal  muscles  entirely 

ectodermal.  In  the  distal  part  of  the  tentacle  it  forms  a  very  narrow  fringe 

of  very  short,  quite  stout,  stumpy  processes  round  the  edge  of  the  mesogloea 

(PL  XVII,  fig.  18),  many  of  them  not  much  longer  than  wide,  simple  or  a 
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little  branched.  Sometimes,  where  the  surface  is  thrown  by  wrinkles  into 

ridges  and  furrows,  the  musculature  is  best  developed  on  the  ridges.  Sections 

through  the  basal  part  of  tentacles  show  that  the  musculature  is  as  before  on 

the  adoral  face,  but  it  gradually  thins  out  and  weakens  as  the  great  meso- 
gloeal  swelling  of  the  aboral  side  is  reached,  and  at  the  back  it  vanishes 

altogether.  The  radial  musculature  of  the  oral  disc  is  stronger  than  the 

tentacular  muscle,  but  entirely  ectodermal. 

iv    '  iogy. — The  endoderm  is  deeply  pigmented  throughout, 
ept  as  regards  the  gonads  and   in  part  at  any  rate   the  ciliated  lobes  of 

the  filaments.     The  tentacle  ectoderm  has  a  fairly  narrow,  well-marked  nerve 

layer,  and  the  usual  battery  of  fairly  I     i  rocysts.     It  contains  pigment 

B     aules,  but  they  are   far  fewer  than  in  the  endoderm.     The  mesenterial 

filament-trefoils  have  large,  well-developed  ciliated  lobes,  with   the  nuclei 
mcentrated  in  the  inner  parts;  these,  when  the  larger  ciliated 

lobes  become  folded,  form  a  curious  pattern  (PL XVI,  fig.  28)     The  glandular 

lobes  contain  coarsely  granular  gland-cells  which  are  round,  oval,  or  elongate  ; 
and  also  large,  long,  nai  row  shaped,  thick  walled  nematocysts.  Ectoderm 

ictinopharynx  high  and  pigmented.     Even  the  mesogloea,  in  some  parts, 
-•■•■in-  to  ha1  -  anules  in  its  matrix. 

ting     shed  from  other  members  of  the  genus  by 

erne  reduction  of  the  base  and  enlargement  of  the  oral  disc,  which 

ilobed  and  folded  double,  one  half  against   the  other,     (b)  The 

enterial  musculature  distinguishes  it  from  A.Plebevut  and 
./  ad  other  details. 

Family  SAGARTIIDAE    Q 

iniina  with  well-developed  base  and  basilar  muscles.     Sphincter  meso- 

■  d  in  all.  A     :itia  present.     Cinclidespi   nt  or  absent. 

Sub-family  SAGARTIINAE  Venill. 

-    but    no    cuticle ; 

sphincter  present,  mi     .  than  six  pairs  of  perfect  mesenteries, 

which  thi  '   primary  mesenteries  are  fertile    except   for  the 
•lit-  S        re  may  or  may  not  be  present 

CEREUS  Oken. 

//    ■  ■■  til  Thom ].-■ 

Sagariiinae  with  the  uppei  part  of  the  body  and  the  wide  oral  disc  capable 

ing  the  lower  part;  tentacles  very  numerous,  disc  sometimes 
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undulate  in  outline;  upper  part  of  body  provided  with  adhesive  suckers. 

Mesenterial  musculature  strong,  retractors  diffuse.  Cinclides  scattered. 

Margin  tentaculate. 

13.  C.  pedunculatus  Penn. 

(Sagartia  bcllis  Ellis  and  Solander,  &c.) 

St.  VII.  Feb.  28,  1899.  Ballynakill.  Coastguard  Bay.  Shore  collection. 

9  specimens.     (Also  one  small  specimen  of  another  species.) 

It  may  be  of  interest  to  record  that  the  one  specimen  which  I  sectionized 

is  hermaphrodite.  Well-developed  ova  and  testes  are  present  at  the  same 
level  in  one  and  the  same  mesentery. 

Sub-family  METRIDIINAE  Carlgren. 

Sagartiidae  with  six  (rarely  a  few  more)  pairs  of  perfect  mesenteries, 

which  are  sterile;  one  or  more  siphonoglyph.es ;  body-wall  relatively  thin, 
without  a  cuticle ;  cinclides  present ;  sphincter  mesogloeal. 

Calliactis  Verrill. 

Metridiinae  with  body  of  typical  more  or  less  cylindrical  form,  sometimes 

with  a  widely  expanded  base;  wall  smooth,  except  for  the  cinclidal  tubercles 

in  some  species;  cinclides  in  horizontal  rows  at  the  base  of  the  column. 

Six  pairs  of  perfect  mesenteries.  No  collar.  Disc  not  lobed,  though  some- 
times a  little  undulated  in  a  living  animal.  Longitudinal  musculature  of 

tentacles  ectodermal  or  meso -ectodermal.  The  species  are  usually  commensal 
with  hermit  crabs. 

14.  C.  rondeletii  D.  Ch. 

[Sagartia  'parasitica  Couch,  &c.) 

R.  1.  March  IS,  1904.  Trawl  off  Dungarvan.  About  5|  miles  S.S.E.  of 

Helvick  Head.     27-28  fathoms.     Six  specimens. 
Four  of  the  specimens  are  attached  to  one  Gastropod  shell ;  one  is  on 

another  shell,  and  the  last  is  loose. 

Adamsia  Forbes. 

Metridiinae  in  which  the  smooth  column  is  short  and  fiat,  and  modified 

into  two  great  lobes,  which  completely  enclose  a  gastropod  shell  inhabited 

by  a  hermit  crab ;  the  lobes  unite  where  they  come  in  contact,  and  give  the 

body  a  ring-like  form.  The  pedal  disc  secretes  a  tough  cuticle.  Cinclides 
in  one  or  several  horizontal  rows  near  base  of  column. 
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15.  A.  palliata  Boh. 

1.  Helga,  RT.  Hi.  1.  LXXXVI1I.  July  8,  1901.  D.  Dredge.  40  miles 

W.N.W.  of  Cleggan  Head.     78  fathoms.     0  specimens. 

2.  SR.  185.  Jan.  30,  1905.  70  miles  S.W.  of  Fastnet.  Lat.  N.  50°  20'; 

Long.  W.  10°  20'.     82i  fathoms.     Dredge.     1  specimen. 
3.  XL! Yd.  Bofin.  July  5,  1899.  Off  mouth  of  Bonn  Harbour. 

20  fathoms.     1  specimen. 

1.  SR.  178.  Nov.  16,  1904.  Dredge.  74.1  fathoms.  3  specimens  (and 

1   J  richardi).     40  miles  N.W.  by  W.  ,'  W.  of  Cleggan  Head.     Lat. 

X.  53    36'  30";  Long.  W.  il    15'  30". 

Sub-family  CHONDRACTINIINAE  Baddon. 

■  Sagartiidae  with  only  six  pairs  of  perfect  mesenteries,  which  alone  of 
the  well-developed  mesenteries  an-  sterile;  two  gonidial  grooves  and  two 

pairs  Hi'  directives;  body-wall  usually  thick,  with  a  cuticle,  and  often  nodu- 
lated: cinclides  absei  ontia  rarely  emitted,  and  then  by  the  mouth 

only;  strong  mesogloeal  sphinctei  muscle."  I  lladdon,  189S,  p.  458.)  Rarely 
.i  few  mure  mesenteries  than  the  six  primary  pairs  are  perfect. 

Chondrodactis  Wassilieff. 

Chondractiniinae  with  tou^li  cartilaginous  body-wall,  variable  in  different 

cies,  but  which  may  be  very  thick;  it   may  bear  irregularly  arranged 

rounded  or  pointed   tubercles.     No  cuticle  (invariably  .').     If  there  is  any 
division  of  the   column   into  scapus   and  capitulum,  it   is  indistinct;    the 

pitulum"  may  h  gular  ridges.     The  oral  disc  may  be  entire  or 
bilobed,  with   the   two  lobes  curled   inwards  al   the   edges,  and  folded   up 

qsI  each  other.  There  are  never  more  than  two  cycles  of  tentacles 

present,  and  these  are  at  the  extreme  margin  of  the  oral  disc,  and  .ill  com- 
municate :  less  with  the  margin  by  means  of  thickenings  of  meso^lntM 

.mi  their  aboral  Sis  pairs  of  mesenteries  or  a  few  more  perfect,  with 

more  or  less  diffuse  retractors.  Longitudinal  musculature  of  tentacles 

ennal,  radial  musculature  "i  oral  disc  sometimes  meso-ectodermal. 

This   genus  ted  by  Wassiliefl    57  Japanese     pi 

I  find  in  the  present  collection  tin  ies  which  undoubtedly  belong 

to  the  same    genus,  but  which  cannot  be  referred  to  any  of   the   hitherto 
described 

L6.  C.  coccinea,  n.  sp. 

.  XVI,  tigs.  22-20  md  41  ;  PI.  XVIII,  s,  <),  11,  12,  17.  18.) 

SB    L88.     Feb.  :;,  1005.    50  miles  W.  f  N.  of  Tearaght  Light.     Lai.  N. 

\V    11    59'.     1  specimen. 
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Note  on  label: — "Disc  and  tentacles,  colour  vermilion  ;  column  white." 

Measurements. — Diameter  of  pedal  disc,  4  cm. ;  of  column  at  narrowest, 

32  cm. ;  of  oral  disc  and  tentacles,  67  cm.;  height  of  column,  48  cm. 

External  characters. — fPl.  XVI,  fig.  41.)  The  pedal  disc  forms  a  wide 
cup,  with  an  even,  oval  rim  slightly  indrawn  over  it.  It  is  filled  with  a 

mixture  of  dirt  and  cuticle.  Limbus  well  defined.  The  column  slopes 

gradually  inwards  from  the  base  up,  being  narrowest  just  below  the  disc;  but 

at  the  top  it  suddenly  widens  out,  so  that  its  circumference  at  the  margin 

is  much  greater  than  at  the  base.  The  lower  part  has  a  moderately  thick, 

tough,  flaccid,  quite  smooth  wall,  without  visible  cinclides.  The  wall  of  the 

expanded  upper  part  is  thicker,  and  is  thrown  into  irregular  transverse  folds, 

covered  with  solid  nodules  or  tubercles  of  various  sizes.  These  are  numerous, 

but  with  no  very  definite  arrangement,  and  not  equally  developed  on  all  sides  of 

the  animal ;  on  the  whole,  they  increase  in  size  from  below  upwards.  Margin 

tentaculate,  irregular.  Tentacles  rather  short,  rather  thin-walled  and 
flaccid,  moderately  slender,  tapering,  bluntly  pointed.  They  are  not  fluted, 

but  have  delicate  transverse  and  longitudinal  striations.  All  of  them  have 

a  swelling  of  solid  mesogloea  on  the  outer  side  at  the  base,  not  quite  equally 

developed  all  round  the  disc.  They  are  arranged  in  two  alternating  marginal 

cycles  only,  72  -  72  =  144.  Oral  disc  greatly  expanded,  thin-walled,  and 
flaccid,  with  radial  ridges  which  correspond  to  the  tentacles,  but  do  not 

quite  reach  the  mouth.  Lips  prominent,  showing  the  ridges  and  the  two 

grooves  of  the  actinopharynx. 

Structure. — (i)  Mi  nti  <  Us.  There  are  six  pairs  of  perfect  mesenteries,  and 

two  additional  unpaired  perfect  mesenteries,  belonging  to  the  second  cycle. 

These  two  are  symmetrically  disposed  about  the  long  axis  of  the  body,  and 

their  retractor  muscles  face  one  of  the  pairs  of  directives,  on  either  side  of 

which  they  occur.  There  are  five  cycles — 6p.  +  6p.  +  12p.  +  24p.  +  31p.  Last 

cycle  incompletely  developed  and  very  small.  Xo  gonads  were  visible  on 

dissection,  but  sections  of  a  sector  show  young  ova  in  mesenteries  of  the 

third  cycle.  Aeontia  ate  present,  but  they  are  rather  small  In  structure 

they  show  differences  from  the  mesenterial  filament  of  almost  exactly  the 

same  nature  as  those  described  under  V.  pulchra.  The  perfect  mesenteries, 

as  seeu  in  sections  of  a  portion  of  the  body  at  the  level  of  the  actinopharynx, 

contain  on  the  whole  a  good  deal  of  mesogloea.  "Where  each  mesentery  leaves 
the  body- wall,  its  mesogloea  is  thick,  and  sends  out  on  each  side  of  it  a  few 

fairly  large  and  moderately  branched  stout  processes  PI.  XVIII.  fig.  S  ,  which 

give  the  genuine  '•  reversed"  appearance— as  if,  that  is,  the  processes  were 
projecting  the  wrong  way,  from  endoderm  into  mesogloea :  of  course  this  is 

only  apparent.     These  processes  are  more  numerous  and  better  developed 

R.l.A.   PROC,   VOL.  XXXIV,  SECT.   B.  '  T\ 
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on  the  side  of  the  mesentery  which  does  not  hear  the  pennon.  They  soon 

die  out,  and  on  the  retractor-side  of  the  mesentery  are  followed  by  a  wavy 

fringe  of  fibres,  gradually  rising  into  processes,  which  finally  form  a  fairly 

strong  pennon  (PL  XVIII.  figs.  9  and  12 ).  Typically  ihis  ends  rather  abruptly, 

distally,  and  is  succeeded  by  another  fringe  of  insignificant  processes. 

The  pennon  processes  are  fairly  high  and  branched,  so  stout  that  they  are 

very  el  -        a  _        the  "  reversed  "  appearance  very  markedly.    It 
will  lie  noted  from  the  figure  that  they  look  just  as  if  they  were  projecting 

a    '-a  — which  is  left  white  and   not  shaded.     The  second  and 

third  cycle  mesenteries  have  a  fringe  of  longitudinal  muscle  processes  which 

has  hardly  the  distinction  of  a  pennon  ;  and  they  have  larger  parietal  muscles 

than  the  primaries.     Those  of  the  fourth  cycle  have  practically  nothing  but  a 

and  those  of  the  ••  have  parietal  muscles  only. 

—  M  .   not  long  or  large.     Its  outline  is  irre- 

gula  odermal  and  endodermal  surface-fissures  caused 
by  wrinkles.     It  tted  throughout  from  the  endoderm,  but  comes  very 

.'rm  in  some  li  tapers  off  into  a  "tail"  below,  and 
ends  as  _  st  in  central  parts.     In  structure  it 

is  not  definitely  " alveolar " ;  but  the  I  a  •■!  in  clusters  am]  in 
distorted  crushed,  and  Battened  cavities,  and  I  onn  with  each  other 

ger  clumpe  tend  to  l>  _    I  in  transverse  and  longitudinal  lines, 
and 

liiii  0  . — The  radial  musculature  of  the  disc  is  partly 
lermal,  parti  Ided  in  I  adoea.il   has  a  rather  peculiar 

chai  PI.  XVII :       b         7  The  muscle-layer  is  very   thick  and 

-        .  1  in  those  radii  of  the  disc  which  bridge  the  space  between 
17   ;  but  in  the  radii  between  the  two  mesen- 

er  reaches  the  mesentery,  it  thins 

out  gradually,  so  that,  when  tl  irked,  it  has  thinned  away  almost 

to  i.  the  middle  of  the  radius.     The  thinning  is  more  marked 
iir  than  between  two  of  a  small  pair. 

In  '  i  t  and  y  is  one  partner 
-  thick  parts   the  layer  is  to  a  considerable  extent 

d  in  the  a    ea,  the  fibres  forming  clumps  and  even  little  rings 

The  thicknesses  of  the  three  1  the  tentacles  varies  according 
ut  of  course  the  mesogloea  is  excessively  develop 

in  the  basal  swelling*,  which  have  a  thin  but ireguhu  \ial  coating.    The 
longitudinal  musculature  is  ectodermal    PI   Will.  fig.  11  .  borne  on  short, 
stout,  practically  anbrancl  low  but  continuous  round  the 

_ 
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iv  General  histology. — The  ectoderm  of  the  tentacles  has  the  usual  battery 
of  large  spirocysts;  but  it  varies  in  thickness  a  good  deal,  and  of  course  when 

a  tentacle  is  much  distended  the  ectoderm  is  very  thin,  and  then  there  is  ool 

room  for  the  spirocysts,  and  they  have  to  lie  sideways  in  it.  There  are  long, 

narrow,  blunt-ended,  thick-walled  cnidae,  with  a  light  "keel"  or  a  dark 
central  streak  (probably  the  spiral  thread).  These  are  plentiful  in  the  basal 

swellings,  also  in  the  tips  of  the  tentacles.  There  are  numerous  large,  irregular 

or  rounded  finely  granular  gland-cells,  and  smaller  ones  not  visibly  granular. 

The  body-wall  ectoderm,  where  it  remains,  is  less  well  developed  than  that 
of  the  tentacles  ;  it  contains  thick-walled  cnidae  like  those  of  the  tentacles. 

The  mesenterial  filament-trefoils  have  well-marked  ciliated  lobes,  usually 

larger  than  the  short  glandular  ones,  and  they  stain  very  deeply.  The  glan- 

dular parts  contain  many  coarsely  granular  gland-cells  of  various  forms  and 

sizes,  many  of  them  elongate  ;  also  long,  large  thick-walled  nematocysts  in 

the  large  glandular-filament,  but  much  smaller  needle-like  ones  in  the 
trefoils. 

17.  C.  pulchra  n.  sp. 

PL  XIY,  fig.  4  ;  IT.  XVI,  figs.  13-15;  PL  XVIII,  tigs.  13-16.) 

Three  specimens  in  an  unlabelled  jar. 

Measurements.— (i)  Largest  specimen.  Diameter  of  oral  disc  and  tentacles, 

3-8  cm. ;  of  column  at  its  widest,  4-4  cm. ;  of  lower  part  of  column,  2  cm. ; 

length  of  pedal  disc,  3'5  cm. ;  breadth  of  pedal  disc,  '9  cm. ;  height  of  column, 
3 "4  cm. 

(ii)  Smallest  specimen.     Diameter  of  oral  disc  and  tentacles,  1-6  cm. 
External  characters. — In  all  cases  the  pedal  disc  is  elongated  in  the  line  of 

the  axis  of  the  actinopharynx  and  its  grooves.  It  is  modified  for  attachment 

to  cylindrical  objects,  which  in  this  case  are  spines  of  an  Echinoderm.  It 

has  a  well-marked  edge,  and  is  thin  and  membranous,  seemingly  with  no 

cuticle,  although  in  one  case  much  of  the  outer  layer  of  the  spine  has  stuck 

to  the  anemone.  Column  approximately  the  same  shape  in  all,  much  exceeded 

by  the  pedal  disc  in  one  axis,  exceeding  it  in  the  other.  The  pedal  disc  is 

rolled  round  the  spine,  its  opposite  edges  meeting,  but  not  fusing.  Lower 

part  of  column  cylindrical  and  pillar-like,  upper  part  expanding  suddenly  and 
considerably  exceeding  it  (PL  XIV,  fig.  4),  and  then  curving  inward  again  a 

little  to  the  margin  of  the  oral  disc.  The  wall  is  tough  and  hard,  rather  thin 

below,  but  quite  thick  in  the  upper  part.  Lower  part  almost  smooth  or 

finely  papillate,  upper  part  with  numerous  prominent  pointed  tubercles,  of 

various  sizes  and  irregular  arrangement.  These  attain  their  best  development 

a  little  below  the  margin,  the  uppermost  rim  being  almost  smooth.    They  are 

[T  2] 
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not  equally  developed  on  all  sides  of  the  same  animal.  Margin  tentaculate. 

No  visible  cinclides.  Colour  in  spirit — body  whitish  ;  disc  and  tentacles 

burl'.  Disc  fairly  wide,  thin-walled  ;  mouth  slightly  gaping,  raised,  with  two 
inconspicuous  actinopharyngeal  grooves.  Radii  prominent,  corresponding  to 

the  tentacles.  Tentacles  short  and  small,  slender  or  fairly  stout,  tapering 

and  pointed  or  blunt  and  stumpy,  with  basal  mesogloeal  thickenings  on  the 

aboral  side  in  all  cases.  The  swellings  are  sometimes  very  marked,  sometimes 

inspicuous  "i  almosl  absent  :  fchey  are  Leasl  conspicuous  in  the  smallest 

inien,  and  practically  absent  from  the  tentacles  of  its  inner  cycle.  The 

tentacles  arc  arranged  in  two  marginal  cycles  only;  their  size  is  rather 

irregular,  and  here  and  there  very  small  ones  are  hidden  between  larger  ones 

which  seem  to  have  developed  at  their  expense.  In  the  largest  specimen 

tie-  arrangement  is  72  7_'  =  144  ;  the  medium-sized  one  has  less  than 
120  altogether. 

«.— (i)  .'/  .  The  specimen  dissected  had  six  pairs  of  perfect 

mesenteries  and  two  unpaired  perfect  mesenteries  of  i  he  second  cycle, disposed 

a-  in  G.  \      itia  well  developed,  and  present  on  mesenteries  of  all 

cycles;  filaments  also  present  on  all  cycles.  Theperfecl  mesenteries  havelarge 

oral,  but  no  marginal  stomata.  No  visible  gonads.  In  all  i hen-  arc  five  cycles 

of  mesenterii  —  the  first  four  regularly  developed— 6p.  +  6p.  +  I2p.  +  24p. — 
the  fifth  very  small,  and,  in  dissection,  only  visible  in  the  lowest  part  of  the 

body,  and  on  the  underside  of  the  oral  disc.  In  sections  taken  about  the  level 

of  the  enterostome,  these  mesenteries  are  visible  ae  merely  small  parietal 

muscles  with    few   processes,  hardly   projecting  beyond  the  endoderm.     A 

typical  section  of  a  third-cycle  mesentery  show.-  thick  m   gloea  (PI.  XVIII, 

-    14);    ach  side  of  the  mesentery  as  it  leaves  the  body-wall,  arise  a  few 

moderately  stout  processes,  the  middle  one-  fairly  high  and  branched  on  the 

end  ■  ie   mesentery,  weak   on    the  other.     Succeeding    thi   e 
processes,  on  the  i  of  very  low  ones  for  some  distance, 

and  these  suddenly  iise  in  height  to  form  a  well-developed  diffuse  pennon. 

It  i-.  of  fairly  even  width  throughout,  dying  off  suddenly  at  both  extremities, 

and  has  processes  which,  although  fairly  stout,  hardly  give  the  "reversed" 
effect  which  prevails  in  C.  ■    ire  high  and  well  branched.     The 

opposite  surface  of  the  mesentery  to  the  pennon  traight  edging  of 
fibres.  The  above  remarks  apply  in  general  to  other  third-cycle  mesenteries, 

the  rm  of  the  pennon  varying  in  different  cases.     The  fourth-cycle 
mesente  those  of  the  third  cycle,  but  the  penm  narrower 
and  less  eloped.  _  enteries  have  stronger  pennons  than 

any  of   the  -•■   typically   end   very  abruptly  al   their  distal 
margin  (where  also  the  pj  reach  their  big  /elopment),  and  taper 
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off  towards  the  body-wall.  Here,  the  processes  may  be  sufficiently  stout  to 

give  the  "reversed"  appearance.  The  musculature  of  the  exocoelic  face  of 
the  mesentery  is  weak;  no  free  fold  is  formed  at  the  level  sectionized  at  any 

rate"),  though  there  is  sometimes  a  fringe  of  stumpy  processes.  (For  mesentei  ie£ 
see  PI.  XVIII,  figs.  13,  14.) 

(ii)  Sphincter. — This  is  separated  throughout  from  the  endoderm  by  a 
narrow  strip  of  mesogloea  which  widens  out  at  the  top.  It  almost  entirely 

tills  the  narrower  parts  of  the  rest  of  the  mesogloea  just  below  the  body-margin. 
The  upper  extremity  is  rounded  and  well  defined,  and  below  it  tapers  off 

suddenly  to  a  point.  Its  structure  may  be  termed  alveolar,  the  alveoli  being 

mainly  somewhat  elongated  transversely,  often  irregular,  indefinite,  and  partly 

collapsed  (probably  due  to  imperfect  sections).  They  are  most  crowded  in 

the  uppermost  part,  and  they  thin  out  and  become  small  towards  the  side 

of  the  muscle  nearest  to  the  ectoderm.  There  is  a  certain  tendency  to 

arrangement  in  horizontal  lines. 

(iii)  Oral  disc  and  tentacles. — The  radial  musculature  of  the  oral  disc  is 
partially  embedded  in  the  mesogloea  iu  the  places  where  it  is  well  developed, 

and  it  is  also  similar  to  that  of  0.  coccinca  in  its  peculiar  plan  of  arrangement. 

That  plan  is  described  iu  detail  under  C.  coccinca.  The  longitudinal  musculature 

of  the  tentacles  is  entirely  ectodermal,  and  is  well  developed.  (PI.  XVIII, 

fig.  16.)  It  is  stronger  than  in  C.  coccinca,,  and  is  supported  on  short  processes 

of  the  mesogloea,  on  which  the  fibres  are  arranged  in  a  tufted  way,  giving  a 

characteristic  appearance.  The  basal  swellings  of  the  tentacles  have,  of 

course,  a  prominent  development  of  mesogloea,  but  the  ectoderm  and  its 

musculature  are  poor  there,  the  latter  thinning  away  to  very  little.  Elsewhere 

the  ectoderm  is  high,  the  musculature  on  the  average  not  occupying  more 

than  \  .of  its  thickness. 

tiv)  General  histology. — The  tentacle  ectoderm  has  a  very  clear  and  distinct 

nerve-layer;  the  nuclei  of  the  supporting  cells  are  rather  large,  and  very  dis- 
tinct, scattered  generally.  The  spirocysts  vary  enormously  in  size,  and  are 

often  broad;  they  are  not  very  long,  but  are  very  numerous  in  the  outer  part 

of  the  ectoderm.  A  few  fairly  long  thick- walled  sting- cells,  much  narrower 

than  the  spirocysts,  and  a  fair  number  of  rather  small  gland-cells  are  present. 

The  ectoderm  of  the  body-wall,  when  preserved,  varies;  at  its  best  it  is 

pretty  well  developed,  with  the  nuclei  mainly  concentrated  in  t he  inner  pail, 

and  with  numerous  gland-cells,  of  which  many  are  elongate,  and  reach  from 
the  inner  surface  of  the  ectoderm  to  the  outer.  Also,  a  few  fairly  large  and 

broad  l  hick-walled  cnidae  are  present.  The  epithelium  is  overlaid  in  places 

with  patches  of  dirt  and  mucus.  The  endoderm  does  not  present  special 

features— there  are  well-developed,  often  folded  ciliated  lobes  to  the  fila- 
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meats  ;  very  many  coarsely  granular  gland-cells  are  present  in  the  filament- 
endoderm,  and  the  glandular  parts  of  the  filaments.  Here  and  there  one 

sees  a  spirocyst,  and  appearances  suggesting  the  tests  of  parasitic  algae  are 

also  to  be  found.  The  glandular  filament-lobes  are  provided  with  numerous 

thick-walled  cnidae:  they  are  fairly  long,  hardly  narrow  enough  to  be  termed 
aeedle-like. 

The  acontia  have  quite  a  distinct  appearance,  in  transverse  sections,  from 

the   filament-  .  ne  ihin_r.    they  always   contain  a  much  larger  core  of 

3  ea  than  the  compound  glandular  filaments.  Again,  they  have  more 

thick- walled  nematocysts,  which,  in  addition,  are  distinctly  longer,  narrower, 
and  more  pointed  at  the  outer  end  than  those  of  the  filaments.  They  also 

have  a  special  development  of  eosinophilous  cells,  which  have  the  appearance 

of  bundles  of  small  pink  bubbles.  There  are  also  many  elongate  coarsely 

granular  gland-cells. 

i  v)  I  have  had  doubts  as  to  the  wisdom  of  describing  Chondrodactis pidchra 

as  a  distinct  se  in  many  respects  they  resemble 

one  anothei  ably.     In  the  end.  however,  1  have  decided  to  separate 

them,  taking  into  account  the  Bum  of  small  differences;  these  are,  of  course, 

more  readily  apj  omparative  study  of  the  specimens,  but  I  hope 

the  figures  in  PI.  XVIII  will  show  th.'  difl  which  exist,  for  instance, 

between  tin-  parietal  muscles  and  the  tentacular  muscles  of  the  two.  Our 
knowledg  n  Actiniaria  is  hardly  sufficient,  so  far,  to 

how  mil'  species  may  show  in  the  details  of 
thai  pending  further  light  I  prefer  to  consider  these  two  as 

distinct  forms. 

i  of  them   i..  i     shed  from   the  three  Japanese  sp 

alp  bj  Wassilieff,  by  a  nuiubei  •■!  d  -  in  form,  and  in 
ohai  lerial  musculature,  >Ve..  i . . t  which  reference 

should  tx  ginal  descriptions  and  t i  -_r •  ■  ? 

C.  duplicata  u.  Bp. 

"Dupli  of  the  characteristic  method  of 
ng,  whii  below. 

(PLXLV     i        PLXV.fig  3;  PL  XVII  I,  figs.  19-21;  PL  XIX,  figs.  2-9.) 

1.  SR  171.  L     48  mil.-  N.W.by  W.  j  W.of  Tearaght  Light. 

Lai.  X.  52    7  .  Long.  W.  11      -           7  fal  ipms      i  specimen. 

1'.   8R.212.     -M  W.  ..   X.  ■•:  Tearaght  Light.      Lat. 

i    ."4  ;  Long.  W.  11  iwl.     411  fathoms 
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3.  SE.  327.  May  8,  1906.  60  miles  W.  £  N.  of  Tearaght  Light.  Lat. 

N.  51°  46';  Long.  W.  12°  14'  30".     Trawl.     550-800  fathoms.     1  specimen. 

4.  SE.  353.  Aug.  6,  1906.  Lat,  N.  50°  37-50°  40'.  Long.  W.  11°  32'. 
250-542  fathoms.     Trawl.     6  specimens. 

5.  SE.  353.     (See  4.)     8  specimens. 

6.  SE.  353.     (See  4.)     5  specimens. 

Measurements:  (1)  A  typical  large  specimen. — Greatest  diameter  of  mouth 

of  basal  cup,  5'9  cm. ;  of  outside  of  cup,  7'5  cm. ;  diameter  of  middle  of  column. 

3"Scm.;  of  upper  part  of  column,  5  cm.;  depth  of  basal  cup,  ca.  4  em.; 

otal  height  of  animal,  1 1  "2  cm. ;  length  of  a  large  tentacle,  ca.  1-5  cm. 

(ii)  Smallest  specimen.     Total  height,  5'S  cm. 
External  characters. — The  base  forms,  in  all  but  one  of  the  specimens,  a 

sand  or  mud-clasping  hollow.  The  one  exception  has  an  irregular  base  with 
its  edges  meeting  one  another,  and  seems  to  have  clasped  a  small  shell.  In 

the  others,  the  bulbous  bases  are  very  various  in  extent,  and  in  details  of 

development.  They  are  not  always  of  greater  diameter  than  the  column, 

but  when  best  developed  they  widely  exceed  it,  forming  a  broad  cup  with  a 

thin  and  perfectly  smooth  wall,  and  a  very  sharply  defined  margin.  The 

orifice  of  the  cup  is  usually  wide,  but  sometimes  quite  small.  The  basal  cup 

has  sometimes  a  very  definite  lining  of  cuticle,  like  thin,  soft  brown  paper — 

but  in  other  cases  there  is  no  trace  of  lining.  The  outer  sides  of  these  cups  — 

that  is  to  say,  the  lowest  parts  of  the  column — are  always  smooth  or  practically 

so.  The  column  is  always  higher  than  wide,  typically  pillar-like,  with  broad 
base,  cylindrical  middle  part,  and  either  slightly  or  considerably  wider  upper 

end  iPl.  XV,  fig.  3),  even  though  all  the  specimens  are  contracted.  It  has  a 

very  hard,  firm,  cartilaginous  consistency,  and  the  wall  is  very  thick  as  a  rule, 

though  it  varies  a  good  deal  in  different  cases.  In  one  specimen  (S.E.  171), 

which  is  aberrant,  and  has  practically  no  tubercles  (and  which  I  refer  to  this 

species  with  a  query),  it  is  fairly  thin.  The  body  is  almost  pure  white  in 

some  cases,  but  fiesh-coloured  in  most.  I  can  see  no  trace  of  cuticle  at  all, 

though  there  are  remnants  of  dirt  and  mucus  in  cracks,  &c,  sometimes. 

Above  the  level  of  the  smooth  outer  surface  of  the  basal  cup,  the  scapus  is 

for  the  most  part  covered  with  tubercles  ;  below,  these  are  rather  nodules 

caused  by  transverse  and  longitudinal  furrows  than  tubercles,  and  tend  to 

be  large  and  indefinite,  often  somewhat  rectangular;  above,  they  are  more 

distinct  and  rounded.  They  sometimes  have  a  slight  "  head,"  and  vary  in  size 
and  prominence  to  a  large  extent  in  different  cases,  being  sometimes  very 

large,  occasionally  almost  obsolete :  they  have  as  a  rule  uot  much  tendency 

to  regular  arrangement.     The  narrow  submarginal  /.one  of  the  body  is  very 
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slightly  marker!  off  from  the  lower  part,  as  a  "capitulum,"  by  the  cessation  of 
the  seapal  tubercles :  the  line  of  demarcation  is  more  or  less  distinct  in 

different  specimens.  This  zone  is  provided  with  longitudinal  ridges,  which 

may  be  distinct  and  crest-like,  and  may  be  continuous  or  broken  up  by 

transverse  interruptions  into  tubercles,  or  may  lie  nearly  obsolete;  some  are 

large,  some  divided,  some  almosf  invisible,  even  in  different  parts  of  one 

animal.  Although  their  number  is  to  some  extent  related  to  that  of  ihe 

tentacles,  there  is  as  a  rule  no  regularity  or  plan  of  development  at  all.  All 

the  thickened  white aboral  swellings  of  mesogloea, and  these 

of  the  ■  re  continuous  with   the  margin.     The  oral  disc  is 

peculiar;  in  all  cases  it  is  bi-lobed  i  PI.  XIV,  fig.  6,  show-  one  hill'  or  lobe  of 
a  specimen), rathei  wavy  in  outline. and  the  two  lobes, which  have  theiredges 

mon  inrolled,  fold  up  against  each  other,  to  some  extent   like  a  pair 

-i-  placed  face  t"  face.     Often  one  lobe  is  larger  than,  and  exceeds  the 

other.     This   form   "i    the  disc    is  unusual,  and   sine.'   it   prevails  in  all   the 

s[   ii  nous  (of  which  there  are  twenty-three  certain  and  one  doubtful  case),  one 

may  fairly  assume  it  to  be  a  constant  specific  character.  So  the  disc  has  a 

much  greater  diameter  in  ti-.n  than  in  the  other.  In  the  cases  which 

I  examined,  the  axis  of  folding  did  not,  as  a  rule,  hear  any  definite  relation 

to  the  line  of  the  two  actinopharyngeal  grooves.  The  disc  has  extremely— 

unusually— prominent  radii,  corresponding  in  number  to  the  tentacles.  The 

ten?  usually  salmon-coloured,  the  latter  with  brown  flecks 

ami  '.lie  radii.     The  ten  ten  lender  and  of  medium  length, 
and  are  situated  at  the  extreme  margin  of  the  disc  in  two  cycles  only  ;  they 

.  when  mi  y  seen,  the  bases  of  those  of 

the  innei  eem  t>>  lie  approximately  on  :i  dead  level.     Sometimes  it 

-■■in'-  t.-i  •  ow  at  tin-  expense  of  others,  so  ih.it  in  places 

tin\  found  squeezed  into  a  crack  between  larger  ones — they  conform 
to  the   ;  b  iment,  however.     Sometimes  the  tentacles   at   the 

angles  between  the  two  lobes  of  the  die  nailer  than  those  between  the 

angl  n  had  the  total  numbei   of  tei  ibout  160.    The 

'.1.  in   this  specie-  here  and  there    not 
uently   ■  □  tie-  outside  a  :  m,  as  if  it  were  the  irregular 

month  of  a  large  cinclis;  sometimes  mesenterial  filament  protrudes,  as 

through  a  wound  In  oi  lei  t"  clear  this  up,  I  made  a  very  careful  examina- 

tion of  the  wall  ■>!'  the  greater  part  of  one  specimen,  removing  all  ihe 
mesenteries  ami  the  endoderm.  One  could  then  show  that  the  inner  surface 

of  the  wall  revealed  a  number  of  mots";  two  or  three  of  these  com- 
municated by  passages  with  thi  r,  reaching  a  pulpy  tubercle  on  which 

they  open.  i.     But  others  were  merely  soft  ;  shallow  pits,  and  did  not 
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reach  the  exterior.  I  sectioimed  two  examples  of  body-wall  from  another 

specimen  which  had  not  been  tampered  with,  one  containing  a  pit,  and  the 

other  a  channel  going  right  through.  Sections  show  that  they  are  merely 

rough,  irregular  cavities  in  the  mesogloea,  with  strands  of  mesogloea  about  in 

them  ;  they  have  no  epithelial  lining,  only  traces  and  remnants  of  cells, 

which  may  have  once  formed  a  lining.  The  question  is,  are  they  cinclides  ? 

In  the  first  place,  it  would  be  very  unusual  to  find  cinclides  in  an  animal 

with  such  a  ponderous  body-wall — they  are  essentially  structures  typical  of 
a  delicate  creature.  In  addition,  they  seem  to  me  to  be  too  large  and  too 

irregular  to  be  considered  cinclides,  apart  from  the  fact  that  at  best  they  have 

only  the  remains  of  a  lining  of  epithelium.  It  is  just  possible  that  they  might 

be  artificially  produced  by  rough  surroundings  and  food — there  were  remains 

of  sea-urchin  spines  in  some  of  the  specimens,  here  and  there,  for  instance. 

It  is  also  a  possibility  that  they  are  vestigial  cinclides.  I  have  already  recorded 

a  case  of  absolutely  rudimentary  and  possibly  vestigial  acontia  in  Zeptoteichus 

insignis,  so  that  it  is  not  altogether  out  of  the  question  to  suppose  that  in  the 

case  of  C.  duplicate/,  we  have  remains  of  what  may  have  been  cinclides  when 

the  animal  was  quite  young,  and  have  degenerated.  At  any  rate  I  do  not 

think  they  are  genuine  cinclides. 

Structure. — (i)  Mesenteries.  A  typical  specimen  showed  six  pairs  of  perfect 
mesenteries,  and  two  extra  unpaired  perfect  mesenteries,  disposed  as  in 

C.  coccinea.  The  plan  of  arrangement  is  6p.  +  6p.  +  12p.  +  24p.  +  48p.  =  96p. ; 

it  is  not  carried  out  with  exact  regularity,  but  nearly  so.  The  primary 

mesenteries  only  are  sterile.  Acontia  are  home  on  some,  at  any  rate,  of  the 

mesenteries  of  all  cycles.  1  cannot  find  any  mesenterial  stomata  for  certain. 

I  dissected  altogether  eight  specimens,  in  order  to  find  out,  if  possible,  whether 

the  arrangement  of  perfect  mesenteries  and  disposition  of  gonads  was  constant. 

In  all  of  these,  every  mesentery  of  the  six  primary  pairs  was  sterile  ;  and  in 

every  case  there  was  at  least  one  perfect  mesentery  over  and  above  the  six 

primary  pairs.  In  four  cases  there  were  two  unpaired  mesenteries  of  the 

second  cycle  perfect,  and  these  were  in  all  four  examples  disposed  one  on  each 

side  of  a  pair  of  directives,  and  with  their  retractor-face  turned  towards  the 
directives.  Tn  another  case,  the  arrangement  was  the  same,  but  in  addition 

the  partner  of  one  of  these  unpaired  mesenteries  was  also  perfect.  In  another, 

there  was  only  one  extra  unpaired  perfect  mesentery  instead  of  two.  In  still 

another,  there  were  the  usual  two  unpaired  perfect  ones,  and  also  one  unpaired 

mesentery  of  the  second  cycle  in  one  lateral  exocoel  was  perfect.  The  last 

case  had  simply  one  odd  pair  perfect  in  addition  to  the  six  primary  pairs,  so 

that  the  arrangement  may  or  may  not  be  bi-laterally  symmetrical,  and  the 
additional  perfect  mesenteries  may  or  may  not  be  paired. 

R.I, A.  PROC,  VOL.  XXXIV.,   SECT.  B.  [  ('] 
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Sections  of  a  division  of  the  body  above  the  entevostome -level  show  the 

character  of  the  musculature.  The  fifth-cycle  mesenteries  hardly  project 

beyond  the  endoderm,  and  bear  parietal  muscles  PL  XIX.  fig.  6),  with  fairly 

slender,  blunt,  well-defined,  simple,  and  branched  processes,  not  more  developed 

on  one  side  than  on  the  other.  All  tin-  other  mesenteries  have  similar  parietal 
muscles,  varying  a  little  in  size  according  to  cycle,  in  the  larger  mesenteries 

rather  better  developed  "ii  the  endocoelic  than  on  the  exocoelic  face.  At  the 

level  of  my  sections  there  is  no  special  development  of  the  transverse  muscu- 

lature—simply a  straight  line  on  the  exocoelic  sides  of  the  mesenteries.  The 

fourth-cycle  mesentei  eproductive  septa,  and  their  longitudinal  muscle 

amounts  to  a  f  ring   dy.not  a  pennon:  their  gonads  are  immense.  The  third- 

cycle  mi  ■  -  have  diffuse  pennons,  which  die  off  gradually,  in  the  direc- 
tion of  the  body-wall,  into  a  mere  fringe  of  fibres;  distally,  the  pennon  dies 

nil'  more  or  less  abruptly  in  different  cases,  but  always  more  rapidly  than  it 
does  proximally.     Tin-  pi  rming  it  are  stout  and  very  well  branched, 

but  not  Btout  enough  to  give  tin-  "  •  ippearance  I  PI.  XIX.  fig.  9 1. 
The  perfect  mesenteries,  as  exemplified  by  the  pair  Bectionized,  have  fair 

pennons  of  peculiar  form,  whose  highest  point  lies  about  the  middle  of  the 

mesentery  'PL  XVIII.  figs.  5  and  7  .  The  pennon  forms  a  bulge,  as  it  is 
supported  on  a  large  branching  lobe  or  hill  of  mesogloea;  it  is  not  exactly 

M diffuse,"  but  not  far  from  it.  essentially.     Its  processes  vary  in  different 

a  to  be  stout  enough  to  give  the  " reversed " 
aspect,  sometimes  they  are  hardly  bo.  But  they  are  not  of  the  slender, 

feathery,  or  twig-like  type. 

(ii»  Sphi  irter.— Strong  and  well  developed.  Not  specially  long,  but  broad 

above   PL  XIX,  fig  •"■  .     Below  it  tapi  gularly  and  fairly  rapidly  to  a 
point.    I  I  from  the  endoderm  throughout  by  a  wide  band  of  clear 

in--  :;d  has  a  fairly  clearly  defined  inner  edge.     Throughout  its  upper 

part  it  fills  most  of  the  thick  mesogloea,  and  at  its  outer  edge  it  thins  away, 

and  comes  ratliei  the  ectoderm.   The  structure  is  very  characteristic  — 

.  the  alveoli  frequently  Ij     s      aether  closely  in  groups,  as  it  were 

ver        c  mb-divided  (PL  XVI II,  fig.  21  .    These  groups  and  the  single 

■li  are  well  I  from  one  another  by  mesogloea:  they  are  most 

densely  packed  in  the  uppei  part,  and  least  bo  in  the  middle.  There  is  a 

tendency  towards  vertical  layering  chiefly  above  and  also  to  arrangement  in 

horizontal  li:  ially  in  the  middle  part  .     In  some  sections  the  alveoli 

at  the  very  top  lie  ■  .   tle-r  that  they  form  a  reticular  patch. 
— 1  ture  of  the  oral  disc  is  more  interesting 

than  any  I  i  PL  XIX.  fig.  4  .    It  has  very  high  ridges  of  two  sorts, 

ilarly  alternating ;  the  smaller  and  simple)   one-  biidgc  the  exocoels,  the 
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higher  and  more  complex  ones  the  enclocoels.  The  height  and  narrowness  of 

the  ridges  and  the  depth  of  the  furrows  between  them  make  the  course  of  the 

muscle-layer  very  sinuous.  This  layer  varies  greatly  in  thickness  in  different 
parts,  following  out  very  regularly  and  markedly  the  rule  which  prevails  in 

the  other  two  species  of  Chondrodactis,  already  described,  and  which  will  be 

apparent  on  reference  to  the  figure.  The  mesenterial  insertions  lie  just 

opposite  the  bottoms  of  the  furrows,  and  the  layer  generally  shows  a  slight 

narrowing  opposite  these,  as  well  as  its  other  narrowings  over  the  endocoels. 

In  the  places  where  the  layer  is  well  developed  (on  the  exocoelic  ridges'',  it  is 
very  broad  and  constitutes  a  large  proportion  of  the  thickness  of  the  disc. 

I  is  structure  is  unusual ;  it  lies  altogether  outside  the  mesogloea,  between 

that  and  the,  ectoderm.  In  its  thinnest  parts,  over  the  middles  of  the  endo- 
coels, it  forms  a  single  row  of  ectodermal  processes  as  usual ;  but  in  its  better 

developed  parts  it  is  a  beautiful,  tine  network,  which  appears  to  be  formed  by 

a  good  deal  of  anastomosis  between  very  long,  branched,  ectodermal  processes 

(PI.  XVI II,  tigs.  19,20). 

In  the  tentacles  (IT.  XIX,  tigs.  2  and  8),  the  musculature  is  ectodermal 

and  well  developed.  There  is  a  distinct  nerve-layer,  and  spirocysts  as  usual 

are  present.  The  tentacles  are  often  longitudinally  fluted,  and  then  of  course 

they  show,  in  section,  ridges  and  furrows :  the  musculature  is  typically  best 

developed  on  the  former.  The  ectoderm  and  musculature  are,  as  usual,  reduced 

on  the  basal  swellings,  the  mesogloea  being  enormously  developed.  "Where 
well  developed,  the  processes  are  fairly  high,  but  not  specially  so,  and  may  be 

simple  or  branched ;  they  are  rather  stout,  and  have  a  characteristic  somewhat 

tufted  and  fuzzy  appearance. 

(iv)  The  form  of  the  oral  disc,  and  the  type  of  its  musculature,  as  well  as 

most  of  the  other  details  of  its  structure,  should  easily  distinguish  this  species 

from  the  rest  of  the  genus. 

Actinauge1  Verrill. 

Ghondractiniinae  with  the  body  always  more  or  less  distinctly  divided 

into  sewpus  and  capitulum-.  wall  generally  tough  and  cartilaginous,  very  thick 
or  very  thin  according  to  state  of  distension,  &c. ;  the  scapns  is  tuberculate, 

and  the  tubercles  are  not  usually  regularly  arranged ;  they  may  or  may  not 

be  tipped  with  cuticle ;  at  least  twelve  "  coronal "  tubercles  are  recognizable 
where  the  capituluin  and  scapusjoin,  though  they  may  be  poorly  or  irregu- 

larly developed,  and  not  different  from  the  other  tubercles.  The  capituluin 

is  nearly  always  free  from  cuticle,  and  is  provided  as  a  rule  with  twelve  (or 

a  multiple  of  twelve)  ridges,  distinct  or  feebly  developed,  and  very  variable 

1  See  foot-note  on  p.  IIS. 

[</2] 
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in  form.  Tentacles  in  more  than  two  cycles,  the  inner  ones  at  least  provided 

with  basal  swellings  of  mesogloea  on  the  aboral  side ;  but  these  swellings 

are  very  variable,  and  maybe  almost  suppressed.  Longitudinal  muscles  of 
tentacles  ectodermal.     Ketractors  diffuse. 

19.  A.  richardi  Marion. 

i     i, , ii'uf is  richardi  Marion. 

(PL  XIV,  figs.  3  &  9  :  PL  XV.    a  B  10, 11 :  PI.  XVI,  figs.  29,  31-40.) 

I.  Helga,   l;  T.  ii,  1.  D.     June  18,   1901.     LXXI1I  a.     40  miles  N.W. 

by  X.  of  Cleggan  Head.     105  fathoms.     11  specimens.     Dredge. 

2    Helga,  RT.  ii,  1.  D.     (See  1.)     19  specimens. 

3.  Helga,  RT.iii,  l.D.    July  8, 1901.    LXXXV1II  a.    40  miles  W.N.W. 

of  Cleggan  Head.     Dredge.     78  fathoms.     3  specimens. 

4.  Helga,   l;.T.  v.   1.   1  >.     A   _.   2,    1901.     'XIV,..      10   miles  S.W.  of 

Cleggan  Head.     62$  fathoms.     Dredge.     1  specimen. 

Hi  Iga,  B.T.  iii.  ".  I>.     Sept  12,  L901.    CXXXIa.     50  miles  W.N.W. 

of  Cleggan  Head.     1  in  fathoms.     73  specimens. 

6.  Helga,  R.T.  ii,  1.  D.     Sept.  13,  1901.     CXXXlIIa.     40  miles  N.W. 

by  N.  ol        .        Hi  id.     100  fathoms.     Di  specimens. 

7.  R.T.  iii,  0.     July   L3,   1903.     50  miles   W.N.W.  of  Cleggan  Head. 

120  fathoms.     Mosquito-net  "it  trawl.     2  specimens. 

S.R44.     Aug.  17  W.N.W.  of  Cleggan  Head.     U6J 

fathoms.     TrawL     1  -j   imen. 
9.  S.R  44.  7         imens. 

10.  S  B.  6        X-.v.  11.  L903.     50  miles  W.N.W         I      __       Bead      Lat. 

j    W    I  I    30'.     126  fathoms.     Dredge.     L3  specimens. 

II.  Wr.  :..     March  23,  1904  S.W.  hy  S,  of  Great  Skellig. 

GO-6."  fathoma     Trawl.     I  specimen. 
12.  SR107.     M        ,1904.     50  miles  W.N.W.  of  Cleggan  Head.     1  .>t 

N.  53  g.   \V.   '  121    fathoms.      48  crushed  and  battered 
specimens. 

13.  S.R  14',.     An-  24.  1904.     80  miles  W.X.W.  of  Slyne  Head.     Lat. 

N.53    24';  Long.  W.  12    29'.     1  si  fathoms.    D      .        7  specimens. 
14.  S.R  153.     Nov.  I.  1904.     7"  miles  8.W.  J  W         I       net.     Lat.  N. 

j.  W.  10   31'.     91J  fathoms.     Dredge.     1  specimen. 
15.  S.R]  Nov.3,1904.    39  miles  W.N.W.  Nly.  of  Tearaght  Light. 

Lat                   .      .    \V.  ii    44'.     244J  fathoms.     Dredg        I  ens. 

16.  S.E    178.     N     .  L6,   L904.     40  miles   N.W.  by  W.  |  W*.  of  Cleggan 
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Head.     Lat.  N.  53°  36' 30" ;    Long.  W.  11°  15' 30".     74i  fathoms.     Dredg 
1  specimen,  with  3  Adamsia  palliata. 

17.  S.E.  188.  Feb.  3,  1905.  50  miles  W.  \  X.  of  Tearaght  Light.  Lat. 

X.  51°  53';  Long.  W.  11°  59'.  320-372  fathoms.  Trawl.  5  specimens, 
with  2  Boloccra. 

18.  Unlabelled  bottle.     2  specimens,  on  Gastropod  shells. 

19.  Unlabelled  bottle.     5  specimens. 

The  above  list  includes  205  specimens,  taken  in  seventeen  ditl'erent  hauls. 
Unfortunately  I  have  been  unable,  up  to  the  time  of  writing,  to  investigate 

the  anatomy  of  this  large  group  of  specimens  as  fully  as  I  hope  to  do  in  the 

end,  and  consequently  the  following  account  will  deal  with  external  characters 

only,  for  the  most  part;  but  when  I  can,  I  shall  make  an  account  of  the 

anatomy  separately. 

The  anatomy,  so  far  as  I  have  carried  it,  is  somewhat  puzzling,  but  it  does 

not  preclude  the  possibility  of  all  the  forms  in  question  belonging  to  one 

species,  allowing  for  variation.  At  all  events,  all  of  them  belong  without 

doubt  to  the  genus  Actinaugc,  and  many  of  them  certainly  to  the  species 

richardi;  if  any  cases  are  doubtful,  they  are  not  referable  to  either  of  the 

other  known  species,  but  are  new  forms  closely  allied  to  richardi.  The  con- 
stancy with  which  a  certain  combination  of  characters,  to  which  I  shall  refer 

below,  runs  through  the  whole  series,  is  remarkable,  I  may  state,  as  regards 

anatomy,  that,  for  instance,  there  is  no  essential  or  first-rate  difference  as 

far  as  structural  features  are  concerned,  between  the  two  types  illustrated  in 

PL  XIV,  figs.  3  and  9. 

Measu/rements  of  a  typical  specimen. — Diameter  of  mouth  of  basal  cup, 

3  cm. ;  of  middle  of  column,  2-3  cm. ;  of  oral  disc  and  tentacles,  3-5  cm. ;  total 

height  of  animal,  3"7  cm. ;  depth  of  basal  cup,  ca.  1*5  em.;  thickness  of  wall  in 

middle  of  a  tubercle,  -5  cm. ;  length  of  a  large  tentacle,  ca.  -7  cm. 
I.  It  may  be  as  well,  first  of  all,  to  give  a  general  description  of  what  may 

be  considered  as  the  typical  form;  such  a  form,  that  is  to  say, as  is  figured  in 

PI.  XIV,  fig.  3.  A  specimen  identically  like  the  one  figured  agrees  well  as 

far  as  anatomy  (as  well  as  external  characters)  is  concerned,  with  the  figures 

and  description  of  A.  richardi  given  by  Haddon.  Xone  of  my  specimens 

shows  quite  such  markedly  prominent  capitular  ridges  as  his  figure  does,  but 

otherwise  they  agree  with  the  essentials  in  bis  description.  In  this  typical 

form,  the  base  is  developed  as  a  sand-enclosing  cup  or  bulb.  The  column  is 

divided  clearly  into  two  parts — the  lower  and  more  extensiw  scapus,  which 

is  provided  with  tubercles,  many  of  which  possess  cuticle — and  the  upper  and 

smaller  capitulum.  The  capitulum  is  free  from  cuticle, and  is  smooth  in  texture. 
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"Where  ihe  scapus  ends  and  the  eapitulum  begins  there  is  an  uppermost  ring 
of  twelve  tubercles  to  be  recognized :  these,  for  convenience,  may  be  termed 

"  coronal "  tubercles,  but  that  does  not  imply  that  they  are  different  from  the 
others — simply  that  they  mark  the  upper  limit  of  the  scapus.  The  tentacles 

are  arranged  curiously,  in  five  cycles,  as  a  rule  regularly  developed — 

6  +  6  +  12  +  24 -}- 48  =  96.  The  largest  are  of  course  the  innermost,  succeeding 
ling  smaller,  the  outermost  very  smalL  The  tentacles  of  the 

three  inner  cycles  are  provided  with  large  and  deBnite  swellings  of  mesogloea 

on  the  aboral  si'ie  at  the  bus..'.  Those  of  the  fourth  cycle  have  rather  smaller 

in  outwards  like  bridges  i"  the  extreme  margin  of  the 

oral  disc,  and  run  over  th<        _         it  and  down  the  outside  of  the  eapitulum. 

'.hen,  since  there  are  twenty-four  tentacles  in  the 
fourth  cycle,  and  -    .  lently    twenty-four   ridges      I    the  margin  of    the 

eapitulum,  as   the  ridges  run  downwards  they  converge  in  pairs,  the  two 

individu  _  another  just  '.each  one  of  the 

nal  tubercles,  into  which  I  _  _  -.  This  may  be  differently 

HaddoD  put  it,  -  that  there  are  twelve  capitular  ridges 
which  bifun  the  tentacles  of  the  fourth  cycle ; 

but,  foi  '■  hich  will  appear,  I  prefer  the  former  way  of  stating  the  case. 
the  lift:  .1  and  have  no  basal  swelli:  _ 

thoi  g  !y.  their  bases  are  slightly  thickened.     Reference  to  PL  XVI, 

11  help  to  make  this  clear. 

U.  ! d  scribed  in  the  general  terms  above 

-bow  how  they  vary  among  them- 
.  .w    many  of  them,  although  of  unite  typical 

•  account  in  minor  w.; ^ometini' 

but  all   -  are  to  in-  found,  and  in  some 
cas-  .  :on  is  much  reduced  and  is  small  in 

.I,.     Th<  PI.  XVI    fig  nd  40,  show  longitudinal 
;   which   the  size  of  the  b 

Other  cases  are 

:id  in  which  tl  -  -  >1  cavity  small.   The  mouth  of 

.y.  and  in  many  degrees.     It  may  1«>  very 
wi  tii.-i  extreme,  it  may  be 

When  tin-  cup  is 

Dioolh  outside  and  in, 

.  margin.     Often  it  is  full  of  mud, 

.  ;t  ;   the  lalU-i   was 
•    in   all    the  cases   which   1   especially 

examined  with  regard  to  it       It  is  thin  and 
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The  tubercles  of  the  scapus  vary  both  in  extent  and  development.    Some 

times  they  die  out  before  the  base  is  reached,  leaving  the  lower  pari  of  the 
column  smooth.     In  other  cases  small,  low  tubercles  almost  reach  the  base; 

every  stage  and  gradation  may  be  found.     The  tubercles  themselves  vary 

"•really  in  size  and  form  in  different  specimens ;  they  may  be  large,  prominent, 
and  spiky,  or  prominent  and  rounded,  or  indefinite,  or  almost  obsolete.    They 

often  have  cuticle  developed  on  them  or  between  them,  and  there  is  usually 

dirt  in  the  cracks  between  them,     The  cuticle  varies  considerably — there 

may  be  much  or  little  of  it,  or  practically  none.     Sometimes  the  tubercles 

are  densely  crowded,  sometimes   scattered,  sometimes  intermediate;    they 

may  be  very  low  and  inconspicuous.     It  is  -always  possible,  however,  to 
distinguish   more  or  less  clearly,  either  exactly  or  approximately,  twelve 

tubercles  which  mark  the  uppermost  limit  of  the  scapus — sometimes  twelve 

short  rows  of  them  even.    These  tubercles  are  not  distinctly  marked  off'  from 
the  rest,  but  the  others  show,  as  a  rule,  no  definite  arrangement ;  at  best  they 

tend  to  be  arranged  in  vertical  and  horizontal  rows.     Even  these  "  coronal " 
tubercles,  although    sometimes   quite   clear,  may    be  very  irregularly  and 

indefinitely  developed,  often  merging  into  the  ridges  of  the  capitulum,  so 

that  when  the  latter  also  are  indistinct,  the  difference  betwen  scapus  and 

capitulum  is  barely  recognizable.    Sometimes  the  body  is  distended,  and  then 

it  has  an  extremely  thin  and  flabby  (but  tough)  wall,  with  the  mesenterial 

insertions  showing  through  it,  and  the  tubercles  separated  by  smooth  inter- 

spaces.    But  various  grades  of  thickness  are  found,  and  sometimes  it  is  very 

thick.     Many  of  the  specimens  are  more  or  less  contracted  (the  capitulum 

being  quite  introverted  when  contraction  is  complete),  but  a  few  are  well 

expanded,  with    disc  displayed,   actinopharynx    puffed   out.  and    capitulum 

turned  back.     (PI.  XV,  fig.  5.)     Acontia  are  well  developed,  and  frequently 

a  tuft  of  them  protrudes  from  the  mouth.     The  general   plan  of  tentacle- 

arrangement  above  described  is  universal — that  is  to  say,  the  inner  tentacles 

have  basal  swellings:  the  fourth-cycle  tentacles  have  swellings  which  run 
out  over  the  edge  of  the  capitulum;  and  the  small  outermosl  tentacles  have 

none.     But  the  actual  details  of  the  capitulum  are  peculiarly  variable,  even 

on  opposite  sides  of  the  same  specimen,  sometimes.      On  the  whole,   one  can 

trace  a  more  or  less  definite  connexion  between  the  basal  swellings  of  the 

fourth-cycle  tentacles  and  the  "coronal"  tubercles — this  varying  in  distinct- 
ness in  different  cases.     (PI.  XVI.  figs.  29,  32,  33;  PI.  XIV.  fig.  3.)     Some- 

times, however,  the  ridges  are  very   irregular  or  indefinite;   and  the  con- 

tinuity between  the  tubercles  and  the  fourth-cycle  swellings  may  be  nearly 
absent;   the  ridges,  also,  may  be  irregularly  broken   up  by  transverse  inter- 

ruptions into  tubercles.     In  some  cases,  even,  the  capitulum  may  be  termed 
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"smooth,"  as  the  swellings  of  the  fourth-cycle  tentacles  do  not  join  the 
tubercles  of  the  sc-apus  (they  only  run  a  little  way  down  the  capitulum) — 
this  being  clear  in  parts  of  expanded  specimens.  (PI.  XVI.  fig.  30.) 

Reference  to  the  numerous  small  areas  of  capitulum  represented  in  P).  XVI 

(figs.  30.  32,  33,  34-37)  will  perhaps  show  more  clearly  how  this  is.  How 
far  any  ridges  would  be  present  in  a  living  and  expanded  animal  it  is 

difficult  to  say.  Fig.  31  shows  how  the  "coronal"  tubercles  may  or  may 
tn.t  be  continuous  with  the  next  one  below  them,  in  the  same  specimen. 

The  basal  swellings  of  the  tentacles  vary  in   development— they  may  be 

_ ■■!  than  the  tentacle  itself,  or  ijiiite  insignificant. 

III.  We  now  come  to  i  set  mens  of  which  PI.  XIV,  fig.  9,  may 

be  tak^n  as  the  type.  The  majority  of  these  (seventy-three  specimens)  were 

taken  at  one  haul.     V  them  were  very  young  and  small.     They  pre- 
sent a  contrast  to  the  kind  typified  by  PI.  XIV,  fig.  3,  because  the  base  is 

not  a  mud-  _   cup,  but  an  al  disc,  and  the  capitulum  in 

fig.  9  is  hidden.     In   fact,  these   specimens  have  the  fades  of  Borm/iihia 
Miiller.     It   is  curious  that,  a  1  have  gone 

with  the  collection,  n« >t  a  bu  i  en  of   If.  digitata  has  turned  up. 

Dr.  E.  J.  Allen,  however,  has  kindly  lent  me  specimens  of  it  from  the  North 

mparison,  and   also  of    //.  a/a,  Goe  ,..     One  specimen   of 
showed  very  distinct  capitular  ridges,  but    absolutely  no  trace  of 

d  swellings  t"  the  tentai  lea.     In  the  Irish  specimens  under  consideration, 

however,  which  must  be  lather  young,  in  all  cases  which  I  examined  I  could 

clearly  trace  has.!]  swellings  on  the  inner  tentacles,  though  they  were  very 

.-mall  and  fiattem        Sections  smonstrate  them  quite  clearly.    More- 

•.  the  typical  gement— continuity   between   swellings   of 

fourth-cycle  ten!  ironal"  tubercles  — can  be  traced,  though  only 
inconspicuously  owing  to  small  Bize  an  e  bion  of  the  specimen-. 
M  3  seem  to  havi  to  shell-,  and  the  flat  or 

■  may  or  may  not  exceed  the  column.     I  take 
it  that  this  difference  in  the  form  of  thi  thin  the  limil  species 

no  iiri]  uid  varies  simply  according  to  habitat;  if  the  animals 

live  "ii  a  muddy  bottom,  it  is  natural  that  they  should  form  mud-anchors. 

er  hand,  they  live  on  a  stony  bottom  oi  on  shells,  they  develop  an 
adh(  the  kind  of  anemone  that  could  mo 

v  youth.     Verrill  (51    has  recorded  similar 

cases,  in  which  ai  me  species  develop  mud-enclosing 
ling  to  habil         3      larly,  if  some  specirn 

should  attach  tie  to  a  cylindrical  object,  the  base  would  become  long 

and  narrow  in  consequence.     One  of  my  specimens  seems  to  have  enclosed 
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almost  a  whole  gastropod  shell  in  its  base,  including  the  point.     So  that 

although  these  specimens  superficially  resemble  //.  digitata,  the  presence  of 

basal  swellings  to  the  tentacles,  and  the  arrangement  of  the  ridges,  show 

them  to  be  really  A.  richardi.  In  anatomy  a  typical  case  shows  nothing 

essentially  different  from  the  previously  described  form  of  richardi.  The 

muscle-pennon  of  the  mesentery  is  certainly  rather  like  that  "I'  digitata, 
but  the  sphincter  is  not;  and  there  is  no  essential  difference  even  in  the 
former. 

IV.  There  are  other  specimens  in  the  collection  which  form  links  between 

the  two  extremes  above  described.   All  sorts  of  curious  bases  are  represented, 

which  are   neither  cups   nor  discs,  but    intermediate — cups  with    thick    or 
irregular  walls;    discs  with  the  ed^es   rolled  in:    bases  in  which   half   is 

adhesive,  half  more  or  less  incurled,  &c.     Some  are  very  battered  and  irre- 
gular.    The  ridges  of  the  capitulum  may  be  very  marked  or  very  faint ;  the 

basal  swellings  of  the  tentacles  are  present  in  every  case  examined,  but  may 

he  so  much  reduced  that  they  may  be  described  as  ''almost  absent,"  and 
great  care  is  needed  to  detect  them.     On  the  other  hand,  they  may  be  larger 

than  the  tentacles  themselves,  and  all  grades  are  found.     The  base,  when 

adhesive,  often  does  not  expand  much,  but  in  a  few  cases  it  is  very  broad 

indeed.     (For  figures  showing    external  appearance  of  five  specimens,  see 

PI.  XIV,  figs.  3  and  9 ;  and  PI.  XV,  figs.  5,  6,  11.) 

V.  The  specimen  which  I  have  most  hesitation  in  referring  to  the  species 

richardi  (though  it  is  undoubtedly  an  Actinauge)  is  the  one  illustrated  in 

PI.  XV,  figs.  6  and  10.  There  is  no  other  specimen  among  the  20o  with  quite 

such  a  distinct  development  of  tubercles  and  accuracy  of  arrangement  of 

ridges.  Here  the  ridges  are  formed  not  only  by  fusion  of  basal  swellings  of 

fourth-cycle  tentacles  — the  third-cycle '  tentacles  join  in,  and  the  ridge  is 
consequently  triple.  But  this  is  present  in  some  typical  specimens,  too.  This 

isolated  example  has  all  the  typical  richardi  features  and  arrangement  of 

swellings,  and  it  is  only  the  fact  that  the  details  of  its  sphincter  and  mesen- 
terial musculature  do  not  agree  with  the  others  that  makes  me  hesitate.  1  am 

inclined  to  think  that  further  investigation  may  show  that  here,  too,  other 

specimens  will  be  intermediate,  but  we  shall  see. 

VI.  Specific  characters  of  Actinauge  richardi  as  a  whole:  — 

Base  a  mud-clasping  cup  or  an  adhesive  disc,  or  intermediate;  scapus 
more  or  less  tuberculate;  cuticle  well  or  poorly  developed  :  coronal  tubercles 

twelve  (or  approximately);  capitular  ridges  twelve,  very  variable,  and  formed 

by  the  continuation  down  the  capitulum  of  the  basal  swellings  of  the  tentacles 

of  the  fourth  cycle,  sometimes  joined  by  those  of  the  third  :  they  may  be 

practically  obsolete;    tentacles  in  five  cycles,  the  outermost  cycle  without 
R.I. A.  PKOC.  VOL.   XXXIV.  SECT.   B.  \ 
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basal  swellings  ;  the  four  inner  cycles  have  basal  swellings,  but  these  may 

be  much  reduced:  tentacles  often  streaked  longitudinally  with  brown. 

VII.  Xone  of  my  sections  shows  any  trace  of  ciuelides.  In  order  to  discover 

whether  there  were  any.  I  opened  out  the  greater  part  of  the  wall  of  a  specimen 

which  was  so  distended  that  it  was  transparent,  removed  the  mesenteries,  and 

examined  it  with  lens  and  microscope,  by  reflected  and  transmitted  light ;  but 

no  trace  of  a  cinclis  could  be  found.  .V  I  :i  dissected  specimens  showed 

that  here  six,  and  onh  ilarly  developed  pairs  of  mesenteries  are  perfect : 

there  were  no  additional  -  Eight  of  th 
specimens,  in  which  the  gonads  were  well  del  showed  that  all  the 

primary  mesenteries  were  sterile  in  each  case. 

VIII.  The  other  (longing  to  the  genus  Actinauge,  and  which  are 

most  related  :  A.  .  >  i  McbL  -  (A.  nodosa,  \a.r.  coron 
Verrill),  and  A.  FerriUii  McM.  (•  A  Verrill).  Both  of  these  show 

quite  clear  external  •':  —  they  have  forty-eight  capitular 
ridir  id  >>(  twelve  only),  and  nil  the  tentacles  have  basal  swellii  _-. 
whereas  in  A  nly  the  four  inner  cycles  have  them.  To  support 

thee             noes,  there  are  other  anatomical  ones. 

IX.  In  -  -  one  ]  aaibility  connected  with  these  205  speci- 
mens which  Bhonld  m  It  is  not  impossible  that  we  have  here 

representatives  of  hall  n  similai  which  cannot  be  distinguished 

from  one  another  when  di  ot  anatomically),  but  which  would 

be  clearly  distinct  when  alive.                     ip   containing   Sogari 

•  iie  in  which  stinct  enough  when  alive,  but 

I  should  not  like  -        m  when  Similarly,  Bolocera 
unot  be  confused 

at  when  dead  it  is  a  different  matti  shown  above, 

the:  lilar.     Bui     '   this   is   the  case  with  Actinauge.  then 

the:  means  of  deciding  it  ation  of  freshly  collected 

living  specimens,  so,  as  far  as  I  am  at,  it  must  be  left  out 
at 

GENERAL  NOTE  ON  CELLS  OF  THE  MES0GL0EA. 

It  has  not  seemed  worth  while  to  add  il  note  about  the  structure 

of  the  ilt  with  in  tin-  collection  of  Actiniaria 

dniost   the  same   words  would   have   to  i,.-  used 
In  all  i  oid  cells  in  the  matrix   of  the 

mesogloea.     Whether  their  form  is  at  all  constant   in  one  species  or  not, 



Stkphknhon — Certain  Aetiniaria  collected  off  Ireland.        15.0 

we  hardly  know  at  present.  When  one  has  sketched  a  dozen  or  so  of  them 

from  one  species  and  a  dozen  from  another,  a  general  difference  in  aspect 
is  sometimes  noticeable  between  the  two  selections.  But  it  is  too  indefinite  to 

state  very  clearly,  and  probably  their  appearance  would  vary  according  to 

the  condition  of  the  specimen  (whether  it  had  recently  had  a  meal  or  not,  &c.), 

and  the  action  of  the  reagents  used.  I  have  selected  a  number  of  typical 

examples,  and  included  them  in  PL  XVI,  to  show  the  extent  of  their  variation. 

They  are  probably  nutritive  amoeboid  cells  with  a  secondary  nervous  function 

(as  I  have  suggested  before — 48,  p.  3.)  The  granular  ones  typical,  for  instance, 

of  Chondrodactis  pulchra,  strongly  suggest  granular  food-contents  (figs. 13-15); 
those  such  as  are  illustrated  in  figs.  6,  8,  9,  possibly  contain  liquid  food  in 

vacuoles.  The  fact  that  these  cells  are  often  formed  into  strings  or  networks 

i  tigs.  19,  21,  14)  suggests  that  they  communicate  with  each  other  and  may 

have  a  secondarily  nervous  function.  They  vary  in  number  in  different 

species  to  some  extent,  and  are  more  numerous  in  some  parts  of  the  body 

than  in  others,  in  the  same  animal.  Their  forms  are  almost  infinitely 

variable — unipolar,  bipolar,  stellate,  amoeboid,  &c. ;  they  may  be  granular, 
mealy,  clear,  dim,  distinct,  or  indistinct  in  appearance.  Sometimes  they  lie 

in  clear  spaces  in  the  mesogloea.  Sometimes  they  seem  to  consist  of  practically 

nothing  but  a  nucleus.  In  some  cases  one  may  catch  them  in  the  act, 

apparently,  of  migrating  into  or  out  of  the  ectoderm  or  endoderm  into  the 

mesogloea  —which  one  would  expect  them  to  do  if  they  are  carrying  nourish- 
ment. (PI.  XVI,  figs.  24,  25,  26.)  The  matrix  of  the  mesogloea  is  variable, 

from  being  fibrous  in  appearance  to  being  practically  homogeneous,  but  I  am 

doubtful  whether  that  is  of  much  importance;  it  must  be  a  good  deal  affected 

by  reagents  sometimes. 
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EXPLANATION 

Explanation  of  Letterin 

a.  actinopharynx. 

b.  cavity  of  basal  cup. 

b.  en.  body- wall  endoderni. 

b.  w.  body-wall. 

c.  "  coronal "  tubercle, 

c'.  coelenteron. 
c.  /.  ciliated  lobe  of  mesenterial 

filament. 

d.  d.  dorsal  directive. 

ec.  ectoderm. 

e.  c.  m.  endodermal  circular  muscle. 

/'.  mesenterial  filament. 
//.  /.  glandular  lobe   of   mesenterial 

filament. 

/.  m.  longitudinal  musculature. 

in.  mesogloea. 

vies,  mesentery. 

m.  f.  mesenterial  filament. 

n.  mesogloea. 

n.  /.  nerve  layer. 
o.  oral  disc. 

obj.  objective. 

oc.  eyepiece. 
0.  d.  oral  disc. 

p.  pennon. 

ji.  bm.  parieto-basilar  muscle. 
p.  d.   pedal  disc. 

p.  m.  parietal  muscle. 

/■.  "  ridge,"   or   basal   swelling    of  a 

OF  PLATES. 

g  and  Abbreviations. 

fourth-cycle  tentacle  in  Art  in - 
angr  richardi. 

r.  in.  radial  musculature. 

s.  actinopbaryngeal  groove  (siphono- 

glyphe). si.  actinopharyngeal  groove  (siphono- 

.  glyph*)- 
sph.  sphincter. 
t.  tentacle. 
t".  tentacle. 

t.  b.  tentacle  base. 

t.  hi.  transverse  musculature. 

'f.'IS.  transverse  section. 

t.  sph.  tentacular  sphincter. 

11.  is  placed  in  the  mesogloea  in 

PI.  XVIII,  fig.  5,  to  indicate 

which  is  the  upper  extremity 

of  the  sphincter. 

v,  d.  ventral  directive. 

x-x.  indicates  two  mesenteries  be- 

longing to  the  same  pair. 

x  marks  the  upper  extremity  of  the 

sphincter  in  the  single  figure 

of  Bolocera  longicoi-nis  (  PI.  XX, 

fig.  7). 
y.  indicates  a  single  mesentery  be 

longing  to  a  different  pair  from 
those  marked  x-x  in  PI.  XVII I 

fig.  17. 



160  Proceedings  of  the  Royal  Irish  Academy. 

Plate  XIV. 

Fig. 

1.  Carlgrenia  desiderata,  n.  gen.,  n.  sp.     Xat.  size.     (A  medium-sized  speci- men.) 

2.  Bolocera  tuediae,  Johnst.     Nat.  size. 

:;.  Actinavgt  richardi,  .Marion.     Xat.  size. 

4.  C'hondrodactis  pulchra,  n.  sp.     Xat.  size. 
;,.  Actinostola  atrostoma,  a.  sp.      Medium-sized  specimen.)     Nat.  size. 
6.  One  half  of  the  upper  portion  of  a  specimen  of  Chondrodactis  duplicata, 

n.   sp.,  divided    vertically   so   as   to   show   oral   disc,   position    of 

sphincter,  mouth,  &c.     Xat.  size. 

7,  8.  Two  Bingle  tentacles  of  Actinostola  atrostoma,  a.  sp.     Xat.  size. 
9.  A  richardi,  Marion.     Nat.  size. 

10.  '  '  mm'  half  of  a  vertically  divided  specimen,  to  show 

general  relationship  of  parts      Nat.  si 

11.  Cyml  ,  n.  sp.     A  single  tentacle.     Xat.  size. 

Plate  XV. 

1.  Aci  ii.  sp.     One  half  of  a  medium-sized  specimen,  vertically 

ili\  how  positions  and  relationship  of  parts.     Nat.  size. 

2.  View  of  tig.  1.  much  reduced,  from  the  side. 

:;.  Chondrodactis  duplicata,  n.  sp.     Small  specimen.     Nat.  size. 
4.1  .  Veil  ill.     Nat.  size. 

<„■/.  richardi,  Marion.     Nat.  size. 

7.  Single  tentacli        A  ma,  n.  sp.     Xat.  size. 

Single  tentacle  of  A  ■    richardi,  Marion.     Very  slightly  enlarf 
9.  -  tentacle  o  VerrilL     Nat.  size, 

in.  Half  the  crown  of  a  contracted  specimen  of  Actinatige  ricliardi,  Marion. 

A  little  enlarged.    (The  whole  of  this  specimen  is  shown  nat.  size 
in  ti. 

11.  Aclinavgi  Marion.     Xat.  size. 

Plate  XVI. 

/■     ,  i_2  mdravn  .3.    Obj.  ,'...     {Oil  Imm.) 

1-4.  Cells  from  mesogloea  of  tentacle.    (Actim  uiti     > 
5.  Gland-cell  from  tentacle  ectoderm.      Actinernvs  saginatus.) 

6-10.  Cells  from  i  i  of  body-wall  (at  different  levels).     [Actinemus 

11.  Sting-cells,  thick-walled,  from  body-wall  ectoderm.  (Actinostola  atrostoma.) 

12.  S  i  cell  from  body-wall  ectoderm.      Actinostola  atrostoma.) 
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13-15.  Cells  from  mesogloea  of  body-wall  (at  different  levels).     (Chondro- 
dactis pulch/ra.) 

16-20.  Cells  from  tentacle  mesogloea.     (Actinostola  atrostoma.) 

21.  Cell-chain  from  tentacle  mesogloea.     (Actinermis  aurclia.) 
22.  Cell  from  mesogloea  of  mesentery.     (Chondrodactis  coccinea.) 

23.  Cell  from  mesogloea  of  tentacle.      (Chondrodactis  coccinea.) 

24-26.  Three  small  areas  from  the  body-wall,  at  different  levels,  of  Chondro- 
dactis coccinea,  showing  a  little  ectoderm  and  mesogloea  (24,  25)  or 

endoderm  and  mesogloea  (26),  and  the  included  cells. 

27.  Carlgrenia  desiderata.     A  small  portion  of  ectoderm  and  mesogloea  from 

the  upper  part  of  the  body-wall,  showing  a  battery  of  thick-walled 
nematocysts  (in  black).     Oc.  3.     Obj.  f. 

28.  Actinermis  aurclia.     Small  portion  of  the  ciliated  lobe  of  a  large  mesen- 
terial filament.     Oc.  3.     Obj.  ̂. 

30.  Gland-cell  from  tentacle- ectoderm  of  Actinermis  saginahis.   Oc.  3.    Obj.^V, 

29,30«,3L-33.  Diagrammatic  representations  of  small  portions  of  the  capitu- 
lum  of  different  specimens  of  Actinaugc  richardi.    Slightly  enlarged- 

34-37.  Exact  representations  of  small  portions  of  the  capitulum  of  several 
specimens  of  Actinaugc  richardi.     Slightly  enlarged. 

38.  Diagram  of  relation  of  tentacles,  ridges,  &c,  in  Actinaugc  richardi.     (See 

description  of  that  species.) 

39,40.  Diagrammatic  longitudinal  sections  of  two  specimens  of  A.  richardi, 

to  show  relative  proportions  of  cavity  of  basal  cup  and  coelenteron- 
cavity,  in  two  different  cases.     Slightly  reduced. 

41.  Chondrodactis  coccinea,  n.  sp.,  seen  from  above.     Nat.  size. 

Plate  XVII. 

1.  Actinostola  atrostoma.    Transverse   section  of   a   tentacle  near   its   base. 

Very  low  magnification. 
2.  „  „  Exact  detail  of  a   small  portion  of  the  band  of 

longitudinal  musculature  shown  in  the  T.  S.  of  a 

tentacle  in  fig.  1.  The  whole  width  of  the  band 

is  represented,  and  the  letter  n  is  placed  in  the 

mesogloea  on  the  endodermal  side  of  it.  Oc.  3. 
Obj.  f. 

3.  „  „  Detail  of  part  of  the  outer  side  of  the  sphincter, 

about  the  middle  of  its  length.    Oc.  3.   Obj.  §. 

4.  „  „  Diagram   showing  shape   and  position  of  whole 

sphincter,     x  ca.  3$  diams. 
6.  „  „  Part  of  a  3rd  cycle  mesentery.     Obj.  1  j. 

R.I.A.  PROC,  VOL.   XXXIV.  SECT.   B.  [I'] 
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Fig. 

7. 

8. 

o. 
9. 

14. 

10. 

Cymbadis  gossei 

Aetii 

11. 

12. 

13. 

15. 

16. 

Actinostola  atrostoraa.  Detail  of  a  small  portion  of  the  radial-muscle  band 

of  the  oral  disc.  Obj.  LJ-. 
Part  of  a  T.  S.  of  the  oral  disc.  Obj.  H.  (Note 

that  this  is  on  same  scale,  approximately,  as 

fig.  7,  but  represents  a  different  part  of  the disc.) 

„  Exact  detail  of  a  portion  of  the  whole  width  of  the 

lower  end  of  the  sphincter.     Oc.  3.     Obj.  § . 

Transverse  section  of  a  tentacle.    Low  magnification. 

Detail  of  a  small  piece  of  the  lower  part  of  the 

sphincter.     Oc.  3.    Obj.  f. 

Part  of  a  fairly  large  mesentery.     Obj.  1$. 

Detail  of  part  of  the  whole  width  of  the  sphincter  at 

its  best-developed  but  not  quite  its  widest;  point. 
Oc.  3.  Obj.  §.    ( The  dots  here  are  simply  shading, 

and  do  not  represent  muscle  fibres  in  section ; 

some  of  the  larger  ones  are  pigment  granules.) 

of    fig.  10,   more   enlarged.     Oc.   3.    Obj.  \. 

-  nailer  dots  merely  shading,  as  before.) 
A  whole  imperfect  mesenteiy  of  moderate  size,  to 

show  general  proportions.     Obj.  \\. 

Parietal  muscle   of  a  small  imperfect   mesentery. 
Oc.  3.    Obj.  Vj. 

w  processes  of  the  mesogloea  of  a  mesentery, 

i  Not  from  the  pennon  itself.)     Oc.  3.    Obj.  J. 

Part  of  the  whole  thickness  of  a  mesentery  in  the 

middle  of  the  pennon.     Oc.  3.    Obj.  $. 

Part  of  T.  S.  of  a  tentacle,  to  show  longitudinal 
musculature.     Oc.  3.    Obj.  §. 

Plate  XVIII. 

1.  AeUnenuu  .     A  few  processes  from  a  mesenterial  pennon.     Oc.  3. 
Obj.  £. 

2.  Actinermu  .  Detail  of  portion  of  lower  part  of  sphincter.     Oc.  3. 
Obj.  |. 

3.  „  Part  of  pennon  of  a  medium-sized  mesenteiy.    Oc.  3. 

Obj 
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Fig. 

4.  Actinernus  saginatus.  Diagram  of  part  of  a  T.  S.  of  a  tentacle,  to  show 

general  relations  of  parts,  and,  as  nearly  as  I 

can  get  it,  the  general  appearance  of  the  muscle - 

layer  under  a  low  power.     Oc.  3.   Obj.  -f. 

5.  „  „  Detail  of  the  whole  width  of  the  upper  tail-end  of 
the  sphincter.     Obj.  1|. 

6.  „  „  Diagram    to    show    form    and    position    of   whole 

sphincter.     Enlarged  only  a  few  diameters. 

7.  „  ,,  Detail  of  a  small  portion  of  the  longitudinal  muscle- 

layer  of  the  tentacle-ectoderm,  with  its  surround- 

ing nerve-layer.     Oc.  3.    Obj.  ■£. 
10.  „  „  Parietal  muscle  of  a  fair-sized  mesentery.     Oc.  3. 

Obj.  1*. 

8.  Clwndrodactis  coccinca.  Parietal  muscle  of  a  directive  mesentery.     Oc.  3. 
Obj.  |. 

9.  „  „         Most    of    the    pennon    of    a    primary   mesentery. 

Obj.  1|. 

11.  „  „         Part  of  T.  S.  of  a  tentacle.     Oc.  3.    Obj.  f. 

12.  „  „         Whole  directive  mesentery,  low  magnification. 

17.  „  „         T.  S.  of  part  of  oral  disc.     Obj.  1^. 

(re  -  x  are  a  pair  of  large  mesenteries  ;  y  is  one  of  a 
smaller  pair.) 

18.  „  „         Detail  of  small  portion  of  radial  musculature  of  oral 
disc.     Oc.  3.    Obj.  |. 

13.  Clwndrodactis pukhra.  Parietal  muscle  (of  a  smaller  mesentery  than  that 

figured  for  C.  coccinca).     Oc.  3.    Obj.  § . 

14.  „  „        Muscular    part    of    a    third    cycle  (?)  mesentery. 

Obj.  1J. 

15.  „  „         T.  S.  of  acontium.     Obj.  I3. 

16.  „  „        Part  of  transverse    section   of  a  tentacle.     Oc.  3. Obj.  f 

19,20.  Clwndrodactis  duplicata.  Three  small  portions  of  detail  of  radial  mus- 
culature of  oral  disc.     Oc.  3.    Obj.  |. 

21.  „  „         Detail  of  a  portion    of   the  sphincter,  just    below 

its  upper  end.     Obj.  1|. 

Plate  XIX. 

1,  Carlgrenia  desiderata.     Muscular  part  of  a  macromesentery,  and  the  whole 

of  the  adjacent  micromesentery.     Obj.  1£. 
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Fig. 

2.  Uhondrodactis  duplicate.  T.  S.  of  a  tentacle.     Obj.  1\. 

3.  „  „  Sketch  of  sphincter,  as  seen  with  a  lens. 

4.  „  „  Part  of  T.  S.  of  Oral  disc.     Obj.  H. 

5.  „  „  Part    of   a   primary    mesentery,    showing    the 

pennon.     Obj.  1^. 

6.  „  ,.  Parietal   muscle  of  a  fourth-cycle   mesentery. 
Oc.  3.     obj.  3. 

7.  „  „  Whole  primary  mesentery,  as  seen  with  lens. 

8.  „  „  A  linger  of  mesogloea  from  a  T.  S.  of  a  tentacle, 

showing  longitudinal  muscle-fringe  and  nerve- 
layer,  &c.     Oc.  3.     Obj.  g. 

9.  „  „  Process  from  pennon  of  third-cycle  mesentery. 
Oc.  3.     Obj.  I 

Plate  XX. 

1.  Section  (longitudinal)  passing  through  the  margin  of  the  body  and  the 

base  of  a  tentacle  of  the  specimen  of  Bolocera  tuediac  figured  in 

PI.  XIY,  fig.  2.  It  shows  the  body  sphincter,  and  both  sides  of  the 

tentacle  sphincter.     Obj.  1$. 

2.  Carlgrtniadi  Part  of  T.  S.  of  tentacle.     Oc.  3.     Obj.  §. 

8.  „  :   I '.  S.  of  oral  disc.     Oc.  3.     Obj.  5. 
9.  „  „  Diagram  showing  the  arrangement  of  the  macro- 

mesenteries  and  the  primary  micro  mesenteries 
in  one-half  of  the  animal. 

3.  Bolocera  tuediac.   Part  of  a  T.  S.  of  a  tentacle  of  the  specimen  figured  in 

PL  XIV,  fig.  2.    Obj.  1|. 

4.  „         Muscular  portion  of  a  mesentery  of  the  last  cycle  but 

one,  of  the   specimen  figured  in   PI.   XIV,  fig.  2. 

Obj.  11. 
5.  „  „  Sphincter  of  a  different  specimen  from  that  figured  in 

PI.  XIV,  fig.  2.     Obj.  1J. 

6.  „  „         Sphincter  of  a  specimen  from  the  North  Sea  (not  in 

the  present  collection).     Obj.  li. 

7   Bolocera  hmgicornis,  Carlgren.    Sphincter.     Obj.  li. 
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THE  NTTEO  DEEIVATIVES  OF  PHENYL-2-NArHTHYLAMINE. 

By  HUGH  EYAN,  D.Sc,  and  JAMES  J.  DEUMM,  M.Sc, 

University  College,  Dublin. 

Read  April  22.     Published  Df.ce.mher  4,  1918. 

AMONGST  the  substances  proposed  for  use  as  stabilisers  for  nitrocellulose 

powders  is  phenyl-aceto-2-naphthalide.  The  nature,  however,  of  its  beneficial 
action  in  such  powders  has  not  hitherto  been  investigated. 

As  far  as  is  known  at  present,  stabilisers  may  act  in  various  ways.  The 

substance  may  discharge  its  "role  "  as  stabiliser  by  combining  with  the  acidic 
decomposition  products  of  the  explosive ;  it  may  act  catalytically  as  a  negative 

accelerative  agent  for  the  reactions  involved  in  the  disintegration  of  the 

powder,  or  its  stabilising  action  may  simply  be  due  to  any  gelatinising 

effect  it  may  produce  when  incorporated  in  the  powder — the  result  of 

gelatinisation  being  to  render  the  powder  less  porous  and,  therefore,  to  some 

extent  protecting  it  from  the  injurious  effects  of  atmospheric  agents.  The 

nitrous  and  nitric  acids  formed  during  the  decomposition  of  nitrocellulose, 

owing  to  their  oxidising  and  hydrolysihg  powers,  exert  a  deteriorating  effect 

mi  the  latter.  Since  it  seemed  likely  that  the  stabilising  action  of  phenyl- 

aceto-2-naphthalide  is  due  to  its  power  of  combining  with  nitrous  and  nitric 
acids,  the  action  on  it  of  these  substances  was  examined. 

Nitrogen  peroxide,  the  nitrating  constituent  of  dry  nitrous  fumes,  has- 

apparently  no  action  on  phenyl-aeeto-2-naphthalide,  when  the  latter  is  free 
from  traces  of  moisture.  In  the  presence  of  moisture  a  mononitro  derivative 

of  phenyl-2-naphthylamine  is  produced  ;  but,  as  well  as  nitration,  hydrolysis 
of  the  naphthalide  also  occurs.  This  mononitro  compound,  which  melts  at 

119°  C,  was  also  got  by  dissolving  phenyl-aceto-2-naphthalide  in  cold  con- 
centrated nitric  acid.  The  orientation  of  the  nitro  group  in  the  compound 

was  not  determined,  but  the  following  facts  and  considerations  afford 

indications  as  to  the  position  of  the  nitro-group: — 

The  mononitro  compound  melting  at  119°  C.  cannot  be  4'-  or  1-nifcro- 
phenyl-2-naphthylamine,  since  these  compounds,  which  were  prepared  syn- 

thetically, melt  at  283°  C.  and  105°  C.  respectively.     It  is  unlikely  that  the 
R.I.A.  PROC,  VOL,.  XXXIV.  SECT.   B,  [Z] 
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nitro  radical  is  in  the  position  2'-  since,  if  this  were  so,  it  is  probable  that  the 

4'-  nitro  compound  melting  at  283°  0.  would  be  formed  at  the  same  time.  It 
is  probable  therefore  that  the  compound  is  o-nitro-phenyl-2-naphthylamine, 
unless  the  nitro  group  is  contained  in  the  second  ring  of  the  naphthalene 

nucleus,  which  has  not  been  considered  here. 

The  behaviour  of  nitrogen  peroxide  towards  an  alcoholic  solution  of  the 
stabiliser  was  next  studied.  From  the  facts  mentioned  below,  it  will  be  seen 

that  hydrolysis  or  alcoholysis  of  the  aceto-naphthalide  first  takes  place  ;  the 
nitration  tli<*ii  proc   Is  in  two  different   ways,     liefore  attempting  to  trace 
the  dual  course  of  the  nitration,  it  may  be  well  to  give  the  facts  on  which  the 

conclusions  are  based : — 

1.  In  alcoholic  solution,  the  stabiliser,  when  treated  with  nitrogen 

peroxide,  slowly  forms  two  trinitro  compounds,  one  melting  at  242°  (J.,  and 
the  other  at  179   I  , 

2.  When  an  alcoholic  solution  of  the  stabiliser  is  treated  with  colourless, 

concentrated  nitric  acid  il-l1*  mols)  and  allowed  to  remain  at  the  room 

temperature  for  ten  days,  neither  of  the  above  compounds  is  formed. 

:;.  In  acetic  acid  solution,  nitric  acid  (1-ii  mols)  has  mi  action  on  the 

naph thai ide  even  after  standing  foi  Borne  months,  but  when  amyl  nitrite  is 

added,  the  yellow   trinitro  c   pound  melting  ai  242    C.  and  the  orange 

■  me  melting  at  IT     l        ■■  slowly  formed. 

(.   At  ih   liuary  temperat are,  in  acetic  acid  solution,  phenyl-2-naphthyl- 

nitrosamine  is  completely  transformed  by  nitric  acid  il-ii  mols  into  the 

yellow  trinitro  compound  melting  ai  ui'J  C,  mentioned  above. 
5.  In  acetic  acid  solution  in  the  presence  of  nitric  acid  (3-10  mols), 

phenyl-.'-naphthvlaiiMne  gives  the  orange  trinitro  compound  melting  at 
I 

From  u  study  of  these  results  we  can  trace  il   [uence  of  the  changes 

which  the  stabiliser  undergoes  in  alcoholic  solution,  when  the  solution  has 

been  previously:  :ih  nitrogen  peroxide.  The  phenyl-aceto-naphthalide 
is  first  decomposed  into  the  corresponding  amine,  which  is  partly  nitrated 

directly  to  bhi  -   .trinitro derivative  melting  al  17:'  (.'.:  another  part,  aboul 
three-fourths,  of  the  amine  is  converted  into  phenyl-2-naphthylnitrosamine, 
which  in  turn  is  transformed  by  the  nitric  acid  into  the  yellow,  trinitro 

compound  melting  al  -Ml'  C.  For  the  formation  of  the  latter  compound  the 
presence  of  nil  1  at  some  stage  of  the  reaction  seems  to  be  essential. 

The  yellow  trinitro  compound  melting  at  242° C.  was  found  to  be 

2'-4.'-trinitro-phenyl-2-naphthylnmine,  having  been  prepared  synthetically  by 
the  combination  of  1  chloro  2'4-dinitro-benzene  with  l-nitro-2-naphthylamine. 
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By  the  action  of  nitric  acid  on  a  solution  of  phenyl-2-naphthylamine 

Streiff  (Liebig's  Annalen  der  C'lieniie,  CCIX,  1881,  p.  157)  obtained  a 
mononitro-phenyl-2-naphthylanhne  melting  at  85°  C.  and  a  dinitro-phenyl- 

2-naphthyl-amine  melting  at  192-195°  C.  In  the  course  of  the  present  work 
the  action  of  nitric  acid  on  phenyl-2-naphthylamine  in  acetic  acid  solution 
was  examined;  a  red  compound,  probably  the  dinitro  compound  of  Streiff, 

was  isolated,  but  the  yellow  mononitro  body  of  Streift"  was  apparently  not 
formed  under  the  conditions  obtaining  in  our  experiment,  but  instead  of  it 

an  orange  trinitro  derivative  melting  at  179'  C.  was  found  in  relatively 
large  amount.  As  already  stated,  this  trinitro  compound  was  of  special 

interest,  since  it  was  one  of  the  two  substances  formed  by  the  action  of 

nitrogen  peroxide  on  an  alcoholic  solution  of  the  stabiliser. 

Heim  (Ber.  d.  Dtsch.  Chem.  Ges.,  XXI,  1888,  p.  589),  from  1-bromo- 

2.4-dinitro-benzene  and  2-naphthylamine,  and  Ernst  (Ber.  d.  Dtsch.  Chem. 

Ges.  XXIII,  1,^90,  p.  ••5429)  (from  2.4-dinitro-l-chloro-benzene),  obtained  2'.4.'- 

dinitrophenyl-2-naphthylamine,  melting  at  169.5°  C.  (Heim),  179°  C.  (Ernst). 
We  obtained  it  incidentally  by  the  latter  method  ;  it  consisted  of  orange-red 

prisms  melting  at  171"  C. 
By  heating  /3-naphthylamine  with  picryl  chloride  or  with  ruethy- 

picrylnitrosamine,  E.  Bamberger  and  J.  Mueller  (Ber.  d.  Dtsch.  Chem.  Ges. 

XXXIII,  1900,  p.  107)  obtained  2'.4'.6'-trinitrophenyl-2-naphthylamine  in 
the  form  of  brick-red  diamonds,  or  as  orange-yellow  prisms,  melting  at 

233°  C.  This  picryl  compound  was  prepared  during  the  course  of  the 
present  work.  It  crystallised  as  brick-red  prisms  from  glacial  acetic  acid, 

and  in  the  form  of  the  yellow  variety  from  aqueous  acetic  acid.  The 

melting-point  of  either  variety  was  2^0°  C.  (uncorr.). 
Although  picryl  chloride  reacted  readily  with  2-naphthylamine,  we  did 

not  succeed  in  getting  it  to  combine  with  l-mononitro-2-naphlhylamine,  even 
when  the  substances  were  heated  together  in  boiling  nitrobenzene. 

In  many  cases  organic  halogen  compounds,  such  as  bromobenzene,  do  not 

react  easily  with  primary  amines,  such  as  naphthylanune.  In  such  cases,  how- 
ever, the  desired  reaction  between  the  amine  and  the  halogen  compound  can 

often  be  effected  by  a  metliod  due  to  I.  Goldberg  (Ber.  d.  Dtsch.  Chem. 

Ges.,  XL,  1907,  p.  4541),  in  which  the  reaction  between  the  amine  and  the 

halogen  compound  proceed.-  in  nitrobenzene  solution  in  the  presence  of  copper 

dust,  potassium  iodide,  and  potassium  carbonate.  The  following  compounds. 

which  could  not  be  got  by  direct  heating  of  a  mixture  of  their  components. 

were  prepared  successfully  by  this  method  : — 

l-nitro-2-naphthylaniline,  4'-nitro-2-naphthylaniline,  and  2'.4'.l-trinitro- 
2-naphthylaniliue. 

[S2] 
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Ortho-nitro-bromo-benzene,  however,  could  not  be  made  to  interact  with 

2-naphthylamine,  nor  ortho-nitraniline  with  2-ehloro-naphthalene,  even  under 
the  conditions  of  the  Goldberg  reaction. 

EXI'EKIMENTAL. 

A.  Action  <;/  Nitrogen  Peroxide  on  Phenyl- Aceto-2-Naphthalide. 

1.  In  Anhydrous  Ether  Solution. 

Nitrogen  peroxide,  prepared  by  heating  dry  had  nitrate,  was  passed  for 

about  an  hour  through  a  solution  of  dry,  recrystallised  phenyl-aceto-2-naph- 
thalide  in  anhydrous  ether.  The  mixture  was  kept  in  a  stoppered  flask  for  a 

few  days,  and  the  ether  was  then  evaporated  at  a  low  temperature.  The 

phenyl-acetO-2-uaphthalide  was  recovered  unchanged. 

2.  In  Moist  Etht  /•  Solui 

A  current  of  nitrogen  peroxide  was  passed  through  a  solution  of  phenyl- 

bo-2-naphthalide  in  moist  ether  for  half  an  hour.  On  evaporation  of  a 
portion  of  the  ethereal  solution  and  on  recnstaliisation  of  the  residue  from 

benzene,  phenyl-2-naphthylamine  was  obtained  in  the  form  of  white  prisms 

melting  at  L07  '  ,  One  action,  therefore,  of  the  mixed  oxyacids  of  nitrogen, 
formed  from  the  nitrogen  peroxide  and  the  water  present  in  the  moist  ether, 

consisted  of  the  conversion  of  part  at  least  of  the  aceto-naphthalide  into 
the  free  amine 

The  main  portion  of  the  ethereal  solution  was  allowed  to  remain  over- 

night, and  v.  allowed  t<>  evaporate  at  the  room  temperature.  The 
deep  yellow,  oily  mass  which  rem  tei  several  recrystallisations  from 

boiling  xylene,  afforded  colourless,  cubical  melting  at  119-120°C, 
which  gave  on  analysis  the  following  results: — 

0  1 940  -  _  ive  17  0  cc  of  moist  nitrogen  at  16"  C. 
and  771  m.m.p 

corresponding  to  X  10*7 

C,,H  ,N.<  >;  req  ires  N  10*6 

I     11  .X.1 I  requin  -  N  9*15 

The  compound  analysed  was  therefore  a  mononitro  derivative  of  phenyl- 

2-uaphthylamiiie. 

■i.  I     .! 

A         -     _   imsofphi  -2-naphthalide  were  dissolved  in  200  cc  ol 
absolute  alcohol,  and   a  current    of  nitrogen  peroxide    was  led  through  the 
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solution  for  two  hours.  The  mixture  was  allowed  to  remain  in  a  stoppered 

flask  for  eight  to  ten  days.  At  the  end  of  this  time,  about  three  grams  of  a 

white,  crusty  solid  had  separated  from  the  alcoholic  solution,  the  latter 

having  in  the  interval  acquired  a  red  tint.  The  solid  was  filtered  and 

recrystallised  from  glacial  acetic  acid.  It  consisted  of  yellow  prisms,  which 

melted  at  242-243°  C,  and  gave  on  analysis  the  following  results : — 

0-1470  grams  of  the  substance  gave  20'2  c.c.  of  moist  nitrogen  at 
15-5°  C.  and  757  m.m.p. 

corresponding  to       N  16'0 

C,6H,„N,,06  requires  N  15-8 

The  compound  was  therefore  a  trinitro  derivative  of  phenyl -2-naphthy- 

lamine,  and  was  subsequently  found  to  be  identical  with  2'.4'.l-trinitro- 
pheiiyl-2-naphthylamine. 

The  parent  liquid  from  which  the  latter  substance  had  crystallised  was 

found  to  contain  another  trinitro  derivative  of  phenyl-2-naphthylamine.  It 
was  precipitated  from  the  solution  by  addition  of  water,  and  recrystallised 

from  a  little  acetic  acid.  It  consisted  of  orange  prisms,  which  melted  at 

179-180°  C,  and  gave  on  analysis  the  following  results: — 

04428  grams  of  the  substance  gave  198  c.c.  of  moist  nitrogen  at 

18°  C.  and  748  m.m.p. 

corresponding  to       N  15-76 

C16Hl0N4O6  requires  N  15 '8 

B.  Action  of  Nitric  Acid  on  Phenyl- Aceto-2-Naphtlioliil  * . 

1.  Cold  Concentrated  Nitric  Acid. 

When  pure  crystallised  phenyl-aceto-2-naphthalide  was  triturated  with 
about  three  parts  of  nitric  acid  (sp.  gr  T43),  it  gradually  dissolved  in  the 

acid,  forming  a  red  syrup.  On  pouring  the  syrup  into  ten  volumes  of  water  a 

yellow  mass  was  precipitated.  The  semi-solid  substance  was  filtered,  washed 
well  with  water,  dried,  and  recrystallised  from  xylene,  from  which  it  separated 

in  the  form  of  slightly  yellow  cubical  crystals  melting  at  119-120°  C.  The 
yield  of  the  compound  was  almost  quantitative.  The  substance  proved  to  be 

identical  with  the  compound  of  the  same  melting-point  formed  by  the  action  of 
nitrogen  peroxide  on  the  stabiliser  in  moist  ether  solution. 

2.  In  Acetic  Acid  Solution. 

Quantities  of  nitric  acid  corresponding  to  1-6  molecular  amounts  of  the 
acid  to  one  molecular  amouut  of  the  stabiliser  were  added  to  a  live  per  cent. 

solution  of  the  latter  in  glacial  acetic  acid.     The  solutions  were  allowed   in 
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remain  in  stoppered  flasks  at  the  room  temperature  for  several  weeks,  in 

eacli  case  the  contents  of  the  flask  were  poured  into  water,  and  the  solid 

which  separated  was  filtered,  washed,  and  dried.  It  proved  in  each  instance 

to  be  unchanged  phenyl-aceto-2-naphthalide. 

C.  Ac/ion  of  If  Uric  Acid  on  Phenyl-18-Naphthylamme. 

1.  Concentrated  Nitric  Acid. 

On  addition  of  colourless,  concentrated  nitric  acid  (sp.gr.  1.43)  to  phenyl- 

2-naphthylaniine,  a  violent  reaction  set  in  with  separation  of  a  dark-coloured 
resinous  mass.  The  mixture  was  poured  into  water,  filtered,  and  the  separated 
solid  was  washed  well  with  water.  When  dried,  it  was  extracted  with 

benzene  in  a  Soxhlet  apparatus.  The  benzene  was  distilled,  and  the  solid 

residue  was  recrystallised  from  glacial  acetic  acid.  After  a  number  of 

rstallisatione  from  acetic  acid,  red  prisms  were  obtained  which  softened 

at  17s  ('.  and  decomposed  at  about  210  C.  In  this  method,  even  when  the 
nitration  was  conducted  in  an  ice  bath,  much  resin  was  found.  When  the 

nitration  was  conducted  in  ethereal  solution,  a  much  better  yield  of  the 

compound  was  obtained. 

Nitric  acid  (4  mols)  was  added  bo  an  ethereal  solution  of  phenyl-2- 
uaphthylamine  so  .slowly  that  the  temperature  did  not  rise  appreciably.  The 

ether  was  allowed  bo  evaporate  at  a  low  temperature,  and  the  residue  was 

stallised  from  glacial  acetic  acid.  The  substance,  which  separated  almost 
quantitatively,  &  of  red  prismatic  crystals,  melting  about  210  C.  with 

decomposition,  and  gav<   analysis  the  following  results: — 

0*1522  grams  of  tie-  Mibstance  gave  20  c.c.  of  moist  nitrogen 

at  16  ( '.  and  750  m. m. p. 

responding  to       N  15-3. 
I    .11    \,ii   requires  N  1 5*8. 

The  substance  was  therefore  a  trinitro-phenyl-2-naphthylamine. 

2.  Fn    I 

A     ut  5  grams  of  phenyl- 2-naphthylamine  were  dissolved  in  40-50  grams 

of  glacial  acetic  acid  am  ms  of  nitric  su  id  (sp.  ji.  l"43)  were  added 
'  tn  Branding  overnight  brown  crystals  separated,  The  crystals  were  filtered. 
and  washed  with  cold  water.  The  solid  was  next  boiled  with  10  c.c.  of 

glacial  a  id  foi  ben  minutes,  and  the  acetic  acid  solution  was  separated 

from  the  yellow  undissolved  solid  by  filtration.     The  red  substance  which 

irated  from  the  acetic  acid  on  cooling  was  probably  identical  with  the 
dinitro  compound  obtained  by  StreifJ 
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Tlio  more  sparingly  soluble  solid  crystallized  from  glacial  acetic  acid  in 

orange  prisms  melting  at  179-180°  0.,  and  proved  to  be  identical  with  the 
trinitro  compound  of  the  same  melting-point  formed  by  the  action  of  nitrogen 
peroxide  on  an  alcoholic  solution  of  the  stabiliser. 

1).  Action  of  Nitric  Acid  on  Plienyl-B-NapMhylnitrosamme. 

1.  In  Alcoholic  Solution. 

To  a  solution  of  4  grams  of  the  nitrosamine  in  100  e.c.  of  absolute  alcohol 

10-12  grams  of  nitric  acid  (sp.  gr.  1-43)  were  added.  In  the  course  of  a  few 
hours  a  reddish,  amorphous  solid  separated.  The  parent  liquid  was  filtered, 

and  the  solid  was  purified  by  crystallisation  from  glacial  acetic  acid.  It  was 

finally  obtained  in  the  form  of  brownish  prisms,  melting  about  170-180°  C, 
with  much  decomposition,  and  it  gave  on  analysis  the  following  results  :  — 

0-1670  grams  of  the  substance  gave  19'3  c.c.  of  moist  nitrogen 

at  17°  C.  and  750  m.m.p. 
corresponding  to       N  13T6. 

C16HnNb04  requires  N  13-59. 

The  compound  analysed  was  therefore  a  dinitro  derivative  of  phenyl-2- 
naphthylamine. 

2.  In  Acetic  Acid  Solution. 

Three  solutions,  each  containing  2  grams  of  phenyl-2-naphfhylnitrosaniine 
in  20  c.c.  of  glacial  acetic  acid,  were  prepared. 

One  molecular  quantity  of  nitric  acid  was  added  to  the  first  solution,  two 

to  the  second,  and  six  to  the  third.  The  solutions,  contained  in  stoppered 

flasks,  were  allowed  to  remain  at  the  room  temperature  for  two  days,  by  the 

end  of  which  time  a  yellow  powder  had  separated  in  each  case.  The  parent 

liquids  were  filtered,  and  the  solids  were  purified  by  recrystallisation  from 

glacial  acetic  acid.  In  each  case  yellow  prisms,  melting  at  242-243°  C,  were 
obtained.  This  compound  was  identical  with  the  yellow  trinitro  compound 

of  the  same  melting-point  got  by  the  action  of  nitrogen  peroxide  on  an 
alcoholic  solution  of  the  stabiliser. 

When  4-6  molecular  quantities  of  nitric  acid  were  employed  in  the  nitra- 
tion the  yield  of  the  trinitro  compound  was  almost  quantitative. 

E.  Orientation. 

1.  Phcni//-2-nap/it  hi/In  itrosainine. 

Twelve  grams  of  pure  phenyl-2-naphthylamino  were  heated  with  a  mixture 

of  50  c.c.  of  absolute  alcohol  and  20  c.c.  of  iso-amyl  nitrite,  under  a   rellux 
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condenser,  for  two  hours.  The  solution  was  poured  into  an  evaporating  dish. 

On  standing,  pale  grey  prisms  separated.  An  alcoholic  solution  of  the  crude 

producl  was  boiled  for  half  an  hour  with  animal  charcoal  and  filtered.  As 

the  melting-point,  98°  C,  of  the  colourless  prismatic  solid,  which  separated 

from  the  liquid  on  standing,  was  somewhat  higher  than  that,  93°  C,  given 
by  Streiff  (toe.  tit.  for  the  same  substance,  an  analysis  of  it  was  thought 

advisable : — 

0*1736  grams  of  the  substance  gave  16*8  c.c.  of  moist  nitrogen 

i   15    C.  and  76.">  m.m.p. 

corresponding  l"       N  11-38. 

C,.H„N,0  requires  N  11-3. 

When  boiled  with  glacial  acetic  acid  the  nitroso  compound  was  slowly 

decomposed.  Dilute  acids  also  decomposed  it  slowly  in  solution,  whilst  con- 
centrated Bulphuric  acid  decomposed  it  in  the  cold  with  effervescence. 

2.  1  -  NUro-  I'l"  nyl-2-Naphthylam  iiu . 

This  compound,  which  had  not  Keen  previously  obtained,  was  prepared  by 

the  interaction  of  4-nitro-l-bromo-benzene  with  2-naphthylamine. 

Two  grams  of  dry  potassium  carbonate,  0*5  grams  of  a  mixture  of  copper 
dust  and  potassium  iodide,  5  grams  of  dry  4-nitro-l-bromo-benzene,  and 

3*5  grams  ol  2  uaphthylamine  were  heated  with  10-15 c.c.  of  uitrobenzene  in 
an  oil-bath  at  a  temperature  of  180-190  C.  for  10-12  hours.  The  nitro- 

ben  •   removed  by  distillation  in  a  current  of  steam,     it  was  found 

important  in  this,  and  similar  experiments,  to  neutralize  any  alkaline 

carbonate  present  which  in  the  presence  of  steam  readily  attacks  many  of 

the  nitro  compounds  dealt  with  here 

\  ■v  removal  of  the  nitrobenzene  the  residue  was  cooled,  filtered,  dried, 

and  extracted  with  30cc.  of  boiling  benzene.  When  the  benzene  solution 

was  allowed  to  stand,  yellow,  matted,  acicular  crystals,  melting  at  283  284  C, 

were  obtained.     Thes  i   malysis  the  following  results : — 

0*127ti  -  the  substance  gave  11  "9  c.c.  of  moist  nitrogen 
at  19  c.  and  761  m.m.p. 

corresponding  to       x  lo-y 
l     HuNjO   requires  N  10*6. 

4'-Nitro-phenyl-2-naphthylamine  is  readily  soluble  in  benzene,  sparingly 
soluble  in  cold  alcohol  or  ether,  and  gives  a  violet-blue  coloration  with 

concent*  ited  sulphuric  acid. 
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3.  Nitro-'2-Xii  jilillijiln  mi  in  . 

The  ace  to -naphthalide  corresponding  to  l-nitro-2-naphthylamine  had  heen 
previously  obtained  by  Kleemau  (Ber.  d.  Dtsoh.  Chern.  Ges.  XIX,  1S86, 

p.  338),  and  was  obtained  by  us  by  nitration  of  aceto-2-naphthalide  (20  grains) 
by  means  of  concentrated  nitric  acid  (10  grams)  in  the  presence  of  acetic  acid 

('24  grams).  The  mixture  was  allowed  to  remain  at  the  room  temperature 
for  twelve  hours.  The  yellow,  prismatic  solid,  which  separated,  when 

recrystallised  from  absolute  alcohol,  melted,  as  Kleeman  (loc,  tit.)  stated,  at 

123-1 24°  C. 
The  amine  was  prepared  from  the  naphthalide  by  hydrolysing  the  latter 

with  alcoholic  hydrochloric  acid. 

Fifteen  grams  of  the  naphthalide  were  dissolved  in  200  c.c.  of  alcohol,  and 

the  solution  was  heated  with  30-40  c.c.  of  concentrated  hydrochloric  acid  for 
about  three  hours  under  a  reflux  condenser.  On  evaporating  the  mixture, 

orange-red  prisms  separated  which,  after  recrystallisation  from  alcohol, 

consisted  of  dark-brown  prisms  melting  at  123-124°  C. 

4.  2'.  4'.  1-Trinitro-Phmyl-  2-Naphthylamine. 

Unlike  naphthylamine  itself,  l-nitro-2-naphthylamine  did  not  couple  with 

2.4-dinitro-l-chloro-benzene  when  heated  in  alcoholic  solution.  Accordingly, 
the  Goldberg  method  was  tried,  and  with  good  results. 

Four  grams  of  2.4-dinitro-l-chloro-benzene  were  heated  with  4  grams  of 

l-nitro-2-naphthylamine  in  1 0  c.c.  of  nitrobenzene  in  the  presence  of  1/5  grams 

of  dry  potassium  carbonate,  and  traces  of  copper-dust  and  potassium  iodide. 

The  mixture  was  kept  at  a  temperature  of  190-200°  C.  for  eight  hours.  The 
crude  compound,  which  remained  after  the  distillation  of  the  nitrobenzene  in 

a  current  of  steam,  was  purified  by  repeated  crystallisation  from  glacial  acetic 

acid.  It  consisted  of  yellow,  prismatic,  nodular  crystals,  which  melted  at 

242-243°  C.  It  was  identical  with  the  trinitro  bodies  formed  by  the  action 
of  nitric  acid  on  phenyl- 2-naphthylnitrosamine  in  acetic  acid  solution,  and  of 

nitric  and  nitrous  acids  on  phenyl-aceto-2-naphthalide. 

5.  1  -Mtro-Phenyl-2-Naphth  yl  mine. 

l-Nitro-phenyl-2-naphthylamine  was  prepared  by  Goldberg's  method  from 
a  mixture  of  10  grams  of  l-nitro-2-naphthylamine,  6  c.c,  of  bromobenzene  ami 

6  c.c.  of  nitrobenzene  with  potassium  carbonate,  copper-dust,  and  potassium 

iodide  by  heating  to  150-160?C.  for  ten  hours.  After  removal  of  the  nitro- 
benzene by  distillation  in  steam,  the  residue  was  crystallised  from  hot  alcohol, 

R.J.A.  PROC,  VOL.  XXXIV,  SEOT.   B.  2.1   | 
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from  which  it  separated  in  the  form  of  deep  red  prisms  melting  at  105-106°  0. 
It  gave  on  analysis  the  following  results : — 

01219  grams  of  the  substance  gave  11.45  c.c.  of  moist  nitrogen 

at  18"  0.  and  767  m.m.p. 
corresponding  to       N  1095 

CuHuNtO,  requires  N  106. 

l-Nitro-phenyl-2-naphthylamine  is  insoluble  in  dilute  alcoholic  hydro- 
chloric acid,  and  readily  soluble  in  ether,  glacial  acetic  acid,  or  benzene.  It 

is  sparingly  Boluble  in  cold,  and  easily  in  hot,  alcohol.  Its  solution  in  cold, 

concentrated  sulphuric  acid  had  a  deep  red  colour. 

<i.  2' A- 1 1  -'.       vyl-Z-Naphthylamine. 

The  dinitro-phenyl-naphthylamine,  which  was  got  by  heating  on  the  water- 

bath  for  three  hours  an  alcoholic  solution  of  2-naphthylamine  and  2  4-dinitro- 

1-chlorobenzene,  crystallised  from  glacial  acetic  acid  in  the  form  of  red  prisms 

melting  at  170-171   0. 

In  conclusion,  we  wish  t"  express  our  thanks  to  Nobel's  Explosives 
Company  for  a  grant  in  aid  of  the  investigation  ;  and  to  Mr.  Rintoul,  the 

M  iii  igei  of  the  Research  Section  of  that  Company,  at  whose  suggestion  the 

investigation  was  undertaken. 
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IX. 

UN  ,.-.  /3-,  AND  y-TRINITKOTOLUENES. 

By  HUGH  KYAN,  D.Sc,  AND  W.  M.  O'EIOEDAN,  M.Sc, 

University  College,  Dublin. 

Read  June  24.     Published  Deckubek  4,  1918. 

Crude  n- trinitrotoluene  is  liable  to  contain  small  quantities  of  its  (3-  and  y- 
isomers.  The  three  substances  are  very  similar  in  physical  properties  and 

are  equally  powerful  as  explosives.  They  differ  in  melting-points  and  in  the 
colour  reactions  which  they  give  with  certain  substances  such  as  ammonia. 

Although  a -trinitrotoluene  is  by  no  means  a  sensitive  explosive,  some 
accidents  have  occurred  with  it  which  have  not  been  satisfactorily  explained, 

and  which  indicated  that  the  substance  may  sometimes  contain  a  much  more 

sensitive  body.  It  has  generally  been  supposed  that  the  sensitive  body  is 

derived  from  a-trinitrotoluene,  but  it  may  equally  well  be  assumed  that  it  is 

derived  from  the  /3-  or  7-isonier,  and  this  assumption  would  be  all  the  more 

likely  if  the  j3-  or  the  ■y-isomer  were  chemically  more  reactive  than  the 

a-  compound. 

With  a  view  to  gaining  some  insight  into  this  rather  obscure  field,  we  have 

examined  under  conditions  as  nearly  comparable  as  possible  the  behaviour  of 

the  three  isomers  towards  alkalies,  amines,  hydrocarbons,  and  aldehydes,  and 

also  for  comparative  purposes  the  behaviour  of  alkalies  towards  s-trinitro- 
benzene. 

A. — Historical  Introduction. 

1.  Action  of  Alkalies. 

J.  Wilbrand  (Liebig's  Annalen  d.  Chem.  cxxviii(  I860),  pp.  178-9),  who  was 
the  first  to  prepare  <r- trinitrotoluene,  mentions  that  it  is  attacked  by  hot 

alkali  giving  a  deep  red  solution  from  which  acids  precipitate  dark  Hakes. 

Tiemann  (Ber.  d.  Dtsch.  Chem.  Ges.  lii  (1870),  pp.  217-19,  22.". -LTo  states 
that  a- trinitrotoluene  is  coloured  red  by  alcoholic  ammonium  sulphide,  and 

also  that  s-trinitrobenzoic  acid  is  coloured  red  by  excess  of  alkaii  or  by 

[2  A  2] 
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ammonia  on  heating,  and  then  decomposes :  this  latter  observation  was 

repeated  by  Victor  Meyer  'Ber.  d.  Btseh.  Cheni.  Ges.  xxvii  (1894),  pp.  3153- 

59).  Lobry  de  Bruyn  (Rec.  tiav.  Chim.  Pays-Bas  xiii  (1894),  pp.  148- ."4 | 
states  that  s-trinitrobenzene  on  boiling  with  caustic  soda  or  sodium  carbonate 

yields  tetranitro-azoxybenzene  ami  dinitrophenol ;  he  also  (Rec.  fcrav.  Chim. 

Pays-Bas  xh  14,150-155)  isolated  the  red  compound  formed 

from  potassium  methoxide  and  s-trinitrobenzene,  and  found  its  composition 
to  correspond  with  the  formula 

[t\HJXO:h.CH;OK]:  .  H,0. 

Victor  Meyer  (Ice.  ■it. ;  cf.  Ber.  d.  Dtsch.  Chem.  Ges.  xxix  1896),  pp.  848- 
S50)  regarded  this  compound  as  containing  one  hydrogen  atom  of  the  benzene 

ring  replaced  by  an  atom  of  potassium,  and  proposed  as  its  formula 

[(  \H.K  I  11  nHl  .  H,0. 

y  de  Bruyn.  ho  ■  inted  oul  t.)  that  metallic  sodium  does 
cot  react  with  trinitrobenzene  in  benzene  or  toluene  solution,  even  on  boiling, 

U  bable.    Jackson  and  Boos  (Amer. 

m.  Journ.   v  pp.  44^  give  further  reasons  for  belie  \ .    . 
formula  to  l>e  incorrect. 

Bantzschai  Dtsch. Chem.  Gee. xxzii  (1899    pp.  3137-48 

isolated  the  compound  formed  from  a- trinitrotol  .--    m  methoxide, 

and  to  it  they  ga .  mula  I. 

v 
KO  -  X  =  1 1 

Hi 

They  state  that  >>n  treatment  with  the  calculated  amount  of  acid  this  com- 

pound yields  the  corresponding  "  nitio-ester  acid  " 

I  D  M  'H. 

The    latter                                 describe   as   a   feeble  acid,  stable   in  aqueous 

-    Qtion,    but               Dg    nitrous    acid    when    boiled  with    dilute           -    and 
forming  n-trinir :  ited id. 

tssium  methi  trinitro- 
ben                                                                             .  I   l>c 
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obtained,  the  compounds  yielding  trinitrobenzene  and  trinitroxylenc 

respectively. 

According  to  Meisenheimer  (Liebig's  Annalen  der  Chemie  cccxxiii  (1IJ02), 
pp.  205-246)  the  formula  of  Hantzsch  and  Kissel  is  not  correct.  He  found 

that  the  compound  of  potassium  methylate  with  the  ethyl  ether  of  picric 

acid  is  identical  with  that  formed  from  potassium  ethylate  and  the  methyl 

ether  of  picric  acid,  whereas  according  to  the  formula  of  Hantzsch  and  Kissel 

two  different  substances  should  be  obtained.  Meisenheimer  proposed  the 

formula  II  for  this  compound, 

C.H50\/OCH3 
/\ 

NU>\/        \/N02 
II   II   II \     / 
\/    . 

II 
O^N-OK 

this  formula  being  surjported  by  work  on  the  nitro-derivatives  of  anthracene, 
and  also  by  the  fact  that  on  decomposition  by  acids  it  yields  a  mixture 

of  the  methyl  and  ethyl  ethers  of  picric  acid.  The  deep  colours  of  this  and 

similar  compounds  are  due,  according  to  Meisenheimer,  to  their  quinonoid 
structure. 

Hantzsch  and  Picton  (Ber.  d.  Dtsch.  Chem.  Ges.  xlii  (1909),  pp.  2119-2128) 
were  not  in  agreement  with  either  the  formula  of  Meisenheimer  or  that  of 

Hantzsch  and  Kissel  ;  they  argued  that  the  deep  colours  of  these  compounds 

show  that  more  than  one  nitro  group  must  be  affected  by  the  added  alcoho- 
lates,  since  the  salts  of  mononitro  compounds  are  colourless.  According  to 

Hantzsch  and  Picton  trinitrobenzene-potassium  methylate  is  represented  by 

formula  III  (a,  b,  c,  or  d) : — 

H\/OCH3  H\/OCH3 
/\  /\ 

O.N— /  III  N—  NO:     (),N—  /ill  V-N02 a  b 
\           /  \           / 
\/  \/ 

N02  N02 

H\/OCH3  H\/OCH3 /\  A 
0,i\  _/  III  ̂ N :  0    OjN  —(  II I  V-NO  .  OK I </ 

\        /  \        / 
\/      !  \/ 
i       i  ii 

Kd  .  uN   0  NO — 

Busch  and  Koegel  (Ber.  d.  Dtsch.  L'hem.  Ges.  xliii  (1910),  pp.  1549-64)  state 
that  picryl  aniline  unites  with  one,  two,  or  throe  uioh-culcs  uf  an  ak-oholate, 

and  that  all  polynitro-benzene  derivatives  behave  similarly  ;  the  higher 

alcohols,  especially,  have  a  marked  tendency  to  form  * i i -  and  tri-alcoholates. 

According  to  Green  and  his  en-workers  (Jour.  (hem.  Soc.,  1904, 

pp.  1424-31,  14:i2-o.S;  19U7,  pp.  2076-83  ;  1908,  pp.  172 1  -26), ^-uitrotoluene 
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and  its  derivatives  all  react  with  alcoholic  potash  to  give  coloured  compounds, 

none  of  which,  however,  they  succeeded  in  isolating.     By  the  simultaneous 

action  of  oxidizing  agents,  however,  they  obtained  in  all  cases  derivatives  of 

either    dinitro-dibenzyl   or    dinitro-stilbene,   and    in   many    cases   obtained 
derivatives  of  both  of  these  substances.     The  reactions  were  represented  as 

follows : — 
ill.  .  i  ,11,  .  NO         CH  .  C6H,  .  NO 

2CH3.CtU,  .  NOi  ->  -y 
<  11.  .  i  Ml,.  NO:        CH  .  CH,  .  NO 

>J,1V,<  \  IV  b 
<  II;  .  C8II.  •  N<».        CH  .  C6H,  .  NOs 

I  II 
CHi.CtHt.NOi         CH.C6H,  .  N0= 

The  coloured  compounds  which,  as  stated,  were  not  isolated  were  supposed 
to  be  alkaline  salts  of  derivatives  of  the  substances  IV«  or  IV6,  the  colour 

being  due  to  a  quinonoid  structure. 

Will  Ber.  A.  Dtaoh.  Chem.  Ges.  xlvii  (1914),  pp.  704-717)  states  that 
a-trinitrotoluene  reai  ts  with  alkali  in  alcoholic  solution  to  give  a  deeply 

coloured  solution  which  on  simultaneous  oxidation  yields  hexanitrodibenzyl. 

The  identity  of  the  product  was  demonstrated  by  the  fact  that  it  was  also 

obtained  by  niti  i  p'  -dinitrodibenzyl,  but  not  by  nitrating  tetranitro- 
Btdlbene.  Will  also  Btatea  that  0-  and  -y-trinitrotoluene  react  with  alkalies, 

forming  in  each  case  a  dinitro-metacresol,  that  from  the  /S-isomer  being NOi 

A,  "" 

I      I 
\/\ i  II 

and  that  from  the  y-isi'iiiei    being 
NO, 

i   i 

NO, 

CHi 

II,  A<-'  .\         '     Amines  and  oj  Ammonia. 

Bepp  Liebig's  Annalen  der  Chemie  ccxv,  pp.  344-375  found  that 
Hrinitrobenzene  and  a-trinitrotoluene  with  aromatic  amines  formed  additive 

compounds    p  deep  colours.      Be    31  ited    that    0-aml   y-trinitro- 

toluene did  nol  form  additive  compounds  with  amines  that  aniline  reaeted 

with  a  hot  alcoholic  solution  of -y-trinitrotoluene,  forming  a  dinitrotolylpheny- 

lamine  melting  at   14^   C,  and  that   ̂ -trinitrotoluene  yielded  an  isomeric 
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compound.  He  also  stated  that  ̂ -trinitrotoluene  reacted  with  alcoholic 

ammonia,  on  standing,  forming  a  dinitro-metatoluidine  melting  at  192'  C,  and 

that  the  (3-isomer  when  heated  to  100°  C.  in  a  sealed  tube  with  alcoholic 
ammonia  yielded  an  isomeric  substance  melting  at  94°  C.  The  first  action 
of  the  ammonia  with  the  y-isomer  was  to  produce  a  deep  blue-green  colour, 

which  gradually  changed  to  brown,  while  with  the  /3-isomer  a  yellow  colour 
first  developed  slowly,  and  this  changed  finally  to  brown.  Hepp  did  not 

publish  any  analyses  of  either  of  the  two  dinitrotolylphenylamines  obtained 

by  him. 
The  observations  of  Hepp  on  the  formation  of  additive  compounds  of 

aromatic  amines  with  .s-trinitrobenzene  and  a-trinitrotoluene  were  further 

extended  by  van  Eomburgh  (Eec.  trav.  chim.  des  Pays-Bas  xiv  (1895),  p  67), 
Noelting  and  Sommerhoff  (Ber.  d.  Dtsch.  Chem.  Ges.  xxxix  (1906),  p.  76), 

Sudborough  and  co-workers  (Journ.  Chem.  Soc.  1901,  p.  522;  1903,  p.  1334; 

1906,  p.  583;  1910,  p.  773;  1911,  p.  209;  1916,  p.  1339).  These  workers  con- 

fined their  attention  mainly  to  .s-trinitrobenzene,  a-trinitrotoluene,  and  some 
similar  symmetrically  constituted  bodies,  such  as  picric  acid. 

The  main  result  of  all  these  investigations  has  been  to  demonstrate  that 

these  additive  compounds  are  all  of  the  type  1  molecule  of  trinitrobenzene  or 

trinitrotoluene  +  1  molecule  of  amine,  provided  the  amine  contains  only  one 

independent  aromatic  nucleus. 

Korczynski  (Anz.  Akad.  Wiss.  Krakau,  1908,  pp.  033-644)  prepared 

additive  compounds  of  s-trinitrobenzene  and  of  a-trinitrotoluene  with 

ammonia  by  interaction  of  these  bodies  at  -10  to  -  15°  C.  The  composition 
of  these  derivatives  was  represented  by  1  molecule  of  the  nitro-eompound 
+  2  molecules  of  ammonia. 

Will  (loc.  cit.)  stated  that  in  acetone  solution  ammonia  gives  a  greenish 

yellow  colour  with  j3-trinitrotoluene  and  a  blue  colour  with  the  y-isomer. 

Giua  (Atti  B.  Accad.  dei  Lincei  (5)  xxiii  (1914),  ii,  pp.  484-489)  stated  that 
these  colorations  gradually  change  to  a  more  or  less  intense  red  colour,  and 

that  in  the  reaction  one  of  the  nitro  groups  is  replaced  by  an  amino  group,  this 
replacement  being  assumed  to  be  preceded  by  the  addition  of  a  molecule  of 

ammonia  to  the  nitro  compound,  as  in  the  case  of  a-trinitrotoluene 
(cf.  Korczynski,  loc.  cit.). 

III.  Action  of  Aldehydes. 

Thiele  and  Escales  (Ber.  d.  Dtsch.  Chem.  Ges.  xxxiv  (1901),  pp.  2842-2848) 

have  shown  that  2.4-dinitrotoluene  reacts  with  aldehydes,  such  as  benzal- 

dehyde,  in  the  presence  of  piperidine  diethylamine,  triethylamine,  or  ammonia 
to  form  nitrated  stilbene  derivatives, 
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Pfeiffer  and  Monath  i  Her.  d.  Dtsch.  Chem.  Ges.  xxxix  (1906),  pp.  1304- 

1306)  have  shown  that  o -trinitrotoluene  reacts  readily  with  benzaldehyde 
in  the  presence  of  piperidine,  yielding  2.4.6-trinitrostilbene. 

Pfeitt'er  (Ber.  d.  Dtsch.  Uhein.  ties  \lviii  (1915),  p.  1777)  has  prepared 
further  stilbene  derivatives  by  the  same  reaction. 

IV.  Action  of  Hydrocarbons. 

Hepp  (Liebig's  Annalen  der  Chemie,  ccxv,  pp.  375-380)  showed  that 
s-trinitrobenzene  and  a-, /3-,  and  y-trinitrotoluene  combine  with  aromatic 
hydrocarbons  such  as  benzene,  naphthalene,  and  anthracene.  Sudborough 

(Jonrn.  Chem.  8oc.  L916,  pp.  1339-1348)  lias  further  examined  the  behaviour 
-trinitrobenzene  in  this  respect,  and  has  announced  his  intention  of 

studying  these  additivi   tnpounds  Bpectroscopically. 

B. —  EXPERIMENTAL    PART. 

I.  Action  of  Aqueous  Alkalies  on  s-Trinitrobenzene. 

Five  grams  of  i-trinitrobenzene  were  heated  on  the  water-bath  with 

50  cc.  of  5  p.  c  caustic  soda.  <  >n  heating  the  liquid  an  orange-red  colour 
developed, which  then  became  brown,  and  finally  dark  brown,  ammonia  being 

evolved  during  the  reaction.  After  half  an  hour  the  dark-coloured  solid  was 
separated,  washed  well,  and  dried.  It  was  then  extracted  with  benzene,  in 
which  the  main  portion  dissolved,  leaving  a  dark,  almost  black,  insoluble 

residue  which  exploded  when  heated.  The  benzene  solution  on  concentra- 
tion yielded  a  yellowish  solid,  melting  at  175-180  C,  and  which  on  recrys 

tallisation  from  alcohol-acetone  melted  al   185  C,  and  ga*i   analysis  the 
following  results : — 

0*1242  grams  si  gave  24*2  cc.  moist  nitrogen  al  16  C 
and  75  1  m.m.p. 

(  "i  responding  tn        N  i'L'."..". 
0„1J  V  0  requires  X  2222. 

Hence  the  substance  is  probably  Utranitro-azoxyhenzene.  It  is  soluble  in 
benzene  and  acetone,  and  slightly  soluble  in  alcohol.     In  acetone  Bolution  it 

-  with  •  1  a  a  violet    clour,  which    is    decolourised  by  hydro- 
chloric acid.  The  tetranitro-azoxytoluene  ol  Anschiitz  and  Zinimennann 
milar  coloration  with  caustic  soda. 

The  mother-liquors  gave  a  solid  melting  al  200  220  ' '..  bul  the 
amount  of  il  mall  for  furthei  examination. 
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More  dilute  caustic  soda  reacts  similarly  with  fcrinitrobenzene.  Thus 

5  grams  of  fcrinitrobenzene  when  heated  for  a  quarter  of  an  hour  with  one 

per  cent,  caustic  soda  gave  a  dark-brown  solution  and  a  solid  residue  con- 

sisting of  somewhat  impure  tetranitro-azoxy benzene. 
Five  per  cent,  sodium  carbonate  reacted  similarly,  but  more  slowly,  with 

the  trinitrobenzene. 

In  all  eases  more  tarry  products  tended  to  be  formed  when  the  time  of 

heating  was  prolonged. 

II.  Action  of  Sodium  n-Butylatc  on  a-  Trinitrotoluene. 

One  gram  of  a-trinitrotoluene  was  dissolved  in  a  mixture  of  approxi- 

mately equal  parts  of  benzene  and  w-butyl  alcohol.  The  solution  was 

cooled  in  a  freezing  mixture,  and  to  it  was  added  a  solution  of  0-l  gram  of 
sodium  in  butyl  alcohol.  On  addition  of  the  sodium  butylate  a  red  solid 

separated.  The  mixture  was  allowed  to  stand  for  half  an  hour,  the  solid  was 

then  filtered,  washed  with  benzene  and  butyl  alcohol,  and  allowed  to  remain 

in  a  desiccator  over  calcium  chloride  until  dry.  Excess  of  trinitrotoluene 

was  removed  from  it  by  washing  with  benzene,  and  the  substance  was  freed 
from  benzene. 

On  analysis  the  body  was  found  to  contain  8"3  per  cent,  of  sodium,  the 
percentage  of  sodium  required  by  the  formula 

CH3CcH2(N02)3    NaOOA 

being  7"1 .  Two  other  analyses  from  different  preparations  gave  S'2  and  8-3 
per  cent,  of  sodium. 

Probably  the  body  contained  a  small  amount  of  a  r/j'-alcoholate,  since 
Busch  (loc.  cit.)  has  shown  that  the  higher  alcoholates  have  a  tendency  to 
form  such  compounds. 

This  compound  explodes  when  heated  over  a  Bunsen  flame.  It  does  not 

explode  on  heating  slowly  to  220°  O,  nor  on  being  dropped  into  a  tube 

heated  to  160°  0. ;  but,  on  the  other  hand,  explodes  when  dropped  into  a 
tube  heated  to  170°  C. 

III.  Action  of  Caustic  Potash  on  a-  Trinitrotoluene  in  the  presence  of  Iodine. 

One  gram  of  trinitrotoluene  was  dissolved  in  benzene  and  a  solution  of 

1'6  grams  of  iodine  in  methyl  alcohol  was  added  to  it.  The  mixture  was 

cooled  in  a  freezing  mixture,  and  to  it  a  solution  of  l"b'  grams  of  caustic 
potash  in  methyl  alcohol  was  added  in  small  quantities,  and  with  constant 

shaking.  During  the  addition  of  the  potash  the  temperature  did  not  rise 

above  -5°  C. 
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After  .standing  about  half  an  hour  the  mixture  was  filtered,  and  the 
residue  on  the  filter  was  washed  first  with  warm  alcohol  and  then  with 

water.  This  residue  was  recrystallised  twice  from  benzene.  It  formed 

colourless,  prismatic  needles,  melting  at  210-213°  0.  Only  a  very  small 
quantity  of  the  substance  was  obtained  in  this  way. 

IV.   Action  ofAqmciK  A /In lies  on  a- Trinitrotoluene. 

(a)  The  formation  of  a  colourless  crystalline  substance,  melting  at  212°  C, 
and  probably  identical  with  hexanitrodibenzyl,  by  t he  action  of  sodium 

carbonate  on  a-trinitrotoluene  was  observed  by  Dr.  T.  J.  Nolan  of  Nobel's 
Explosives  Company,  Ardeer,  and  the  facl  was  communicated  tons  by  the 

Research  Department  of  that  Company.  We  succeeded  in  confirming  this 

observation  by  the  following  method,  which  is  substantially  the  same  as  that 

employed  by  Dr.  Nolan. 

A.  mixture  of  5  _  I  a-trinitrotoluene,  5  grams  of  dry  sodium  car- 

1   ate,  and  150  cc.  of  water  was  heated  on  the  water-bath  for  about  five 

hours.     The  solution  assumed  a  pale  violet  tint,  which  gradually  deepened, 

and  nl t  ii 1 1  ime  deep  red-brown. 
mixture  was  then  cooled  and  filtered,  and  the  residue  was  washed 

with  water  until  the  washings  were  almost  colourless.  The  residue  was 

dried,  boiled  with  an  equal  weight  of  benzene,  and  tillered  from  a  dark, 

amorphous  Bolid.  On  Btanding  about  twenty  minutes,  the  solution  deposited 

colourless  prismatic  crystals,  which  were  separated  and  purified  by  re-crystal- 
.  time-,  ft    benzene.  The  crystals  melted  with  slight  decom- 

position -it  21G  217  0.  The  substance  is  moderately  soluble  in  boiling 

benzene  or  boiling  xylene.     When  treated  with  sodium  amalgam  and  alcohol, 

sd  coloration  i-<  developed.  It-  alcoholic  solution  gives  a  brownish-red 

coloration*  with  caustic  soda.  Since  a  mixture  of  this  substance  with  that 
obtained  by  the  action  of  potash  and  iodine  on  trinitrotoluene  melted  about 

21."   c  .  the  iv.  identical 

</<>  The  action  of  aqueous  caustic  soda  on  a-trinitrotoluene  yields  products 
similar  to  tic  tied  by  the  action  of  sodium  carbonate. 

The  black  substance,  which  separated  from  the  alkaline  solution  and  was 

not  dissolved  by  the  benzene,  exploded  when  heated  on  a  platinum  foil.  The 

dark-coloured  alkaline  filtrate  from  the  undissolved  matter  gave  on  acidifica- 

tion, a  copious  evolution  of  nitrous  fumes,  a  dark-coloured,  slimy  solid  being 
precipitated.  This  solid,  when  washed  and  dried,  formed  a  black,  tarry  mass 

from  which  ic>  crystalline  derivative  was  obtained. 

(c)  Preparation  of  Tetranitro-Azoxytoluene. 

In  the  preparation  of  tetranitro-azoxytoluene,  we  followed  the  method  of 
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Anschiitz   and    Ziminermann    (Ber.    d.    Dtsch.    Oliora.    Ges.    xlviii    (1915), 

pp.  152-155). 

Ten  grams  of  a-trinitrotoluene  were  dissolved  in  50  c.c.  of  absolute  alcohol 

on  the  water-bath,  and  the  solution  was  cooled  with  shaking.  In  this  way  a 
tine  suspension  of  trinitrotoluene  was  obtained.  One  c.c.  of  concentrated 
ammonia  was  then  added,  and  the  mixture  was  cooled  in  ice.  A  current  of 

gaseous  sulphuretted  hydrogen  was  passed  through,  the  colour  of  the  mixture 

changing  from  deep  violet  to  reddish-orange  in  about  half  an  hour.  The 

mixture  was  boiled  and  filtered,  the  residue  (sulphur)  being  washed  with 

alcohol.  The  filtrate  was  poured  into  water,  and  the  precipitated  solid  was 
filtered  and  dried. 

The  dry  solid  was  extracted  with  benzene  in  a  Soxhlet  apparatus.  The 

first  three  or  four  extracts  were  neglected  ;  the  later  ones  which,  according 

to  Anschiitz  and  Zimmermann,  contain  mainly  2-6-dinitro-4-hydroxylamino- 

toluene,  deposited  a  yellow  substance  melting  at  127-130°  C.  (the  melting- 

point  of  the,  hydroxylamino  compound  is  135-136°  0.). 
One  and  a  half  grains  of  this  substance  were  heated  on  the  water- bath 

for  three  quarters  of  an  hour  with  15  c.c.  of  concentrated  hydrochloric  acid. 

The  mixture  was  cooled  and  filtered,  and  the  residue  was  washed  with  warm 

hydrochloric  acid.  When  dried  and  re-crystallised  from  benzene,  it  formed 

colourless,  prismatic  needles,  melting  at  210°  C.  On  treatment  with  sodium 
amalgam  and  alcohol,  a  violet-blue  coloration  was  developed.  Its  alcoholic 

solution  gives  a  violet-blue  colour,  with  caustic  soda.  Since  a  mixture  of  this 

substance  with  that  obtained  by  the  action  of  sodium  carbonate  on  a-trinitro- 

toluene melted  at  183-186°  U.,  the  two  substances  cannot  be  identical. 
(d)  Attempt  to  prepare  Hexanitrodibenzyl. 

Dibenzyl  was  prepared  in  the  usual  manner  by  the  action  of  metallic 

sodium  on  benzyl  chloride,  and  was  then  treated  as  follows: — 
Six  grams  of  dibenzyl  were  added  in  small  quantities  to  a  mixture  of 

50  c.c.  of  nitric  acid  (sp.  gr.  1*44)  and  150  c.c.  of  concentrated  sulphuric  acid, 
with  constant  shaking.  The  dibenzyl  all  dissolved  and,  on  standing,  a  solid 

began  to  separate.  It  was  allowed  to  remain  overnight,  and  was  then  heated 

on  the  water-bath  for  about  2|  hours,  and  the  mixture  was  then  poured  into 

water.     The  solid  was  separated  and,  when  dried,  melted  at  130°  C. 
This  solid  was  further  nitrated  by  heating  with  60  c.c.  of  concentrated 

sulphuric  acid  and  32  grams  of  potassium  nitrate  on  the  water-bath  for  eight 

hours.  This  yielded  a  product  which,  when  washed  with  alcohol  and  re-crys- 

tallised from  benzene,  formed  colourless  prisms  melting  at  165  C.  This 

substance  was  probably  the  2.4.2'.4'-tetranitro-dibenzyl,  obtained  by  Braun 
and  Rawicz  (Ber.  d.  Di.sch.  Ghem.  Oes.,  xlix  (1916),  p,  799). 

[2  B  2] 
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Attempts  to  further  nitrate  this  substance,  by  using  (a)  concentrated 

nitric  acid  and  glacial  acetic  acid ;  (b)  a  mixture  of  one  part  of  fuming  nitric 

acid,  and  two  parts  of  fuming  ('20  p.  c.  S03)  sulphuric  acid,  were  unsuccessful. 
When  treated  in  alcohol  with  sodium  amalgam,  this  substance  gave  a  red 

coloration  similar  to  that  got  with  the  substance  obtained  in  IV  (a),  above. 

V.  Action  of  Aqueous  Alkalies  on  ̂ -Trinitrotoluene. 

(u)  Five  grams  of  ̂ -trinitrotoluene  were  heated  on  the  water-bath  for  an 
hour  with  200  ex.  of  1  p.  c.  caustic  soda.  The  solution  quickly  developed  a 

yellow  colour,  which  gradually  changed  to  a  dec]'  brown.  The  trinitro- 
toluene completely.  On  acidifying  the  solution,  nitrous 

fumes  were  evolve. 1  and  a  brown  solid  was  precipitated.  This  solid  was 

filtered,  washed,  and  repeatedly  extracted  with  boiling  water.  The  extracts 

on  cooling  gave  a  yellow  solid,  which  w.i-  re-crystallised  from  dilute  alcohol, 

melted  at  IOO-10J  i'..  and  was  therefore  dinitro-m-cresol  (cf  W.Will, 
Bet   4  Dtech.  Chem.  Ges.,  xlvii  (1914),  p.  712). 

'<)  Five  grams  of  ̂ -trinitrotoluene  \\ ere  heated  on  the  water-bath  with 
5  grams  ol  sodium  carbonate  and  LOO  cc  of  watei  for  three  hours.  The 

solution  treated  as  In  the  lasl  experiment  gave  the  same  dinitro-m-cresol. 
The  undissolved  residue  was  tillered  and  dried.  On  boiling  with  benzene 

the  main  portion  dissolved,  Leaving  a  black  amorphous  residue,  which 

i  on  heating,  the  benzene  solution  yielded  only  unchanged 

/3-trinitro  toluene. 

VI.  .1  i  /    a    ■    on  y- Trinitrotoluene, 

Two  grams  of  7-  trinitrotoluene  were  heated  top  three-quarters  of  an  hour 
with  50  cc.  of   1  per  cent  LTie  colour  of  the  solution  rapidly 

became  dark  brown,  and  amnion  a  was  at  tin-  same  time  evolved.  The  brown 

Liquid  was  filtered  from  a  slight  residue  and  acidified.  The  brown  solid  which 

1  was  filtered  an  ed  with  boiling  wain.  The  aqueous  solution 

was  extracted  with  ethei  the  ethei  was  evaporated,  and  the  residual  solid 

was  llised  from  ligroiu.     It  consisted  of  pale-yellow  crystals  which 
melted  at  72  Che  dark,  tarry  body  from  which  this  substance  had 

been  separated  deflagrated  on  heating.  The  crystalline  solid  itself  was 

evidently  a  dinitro-m-cres  .    cf.  W.  Will,  foe.  eit.). 
The  residue  which  remained  undissolved  in  alkali  was  boiled  with  benzene 

and  filtered  from  a  slight  residue  which  exploded  feebly  when  heated  "n  a 

platinum  foil.  The  benzene  solution  on  1   Ling  gaveacicular  crystals  melting 

with  decomposition  about  190  C.     In  alcoholic  solution  ii   -  greenish- 
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yellow  coloration  with  ammonia,  while  y-trinitroluene  gives  a  blue,  and 
hexanitrodibenzyl  a  pink,  coloration  under  the  same  conditions. 

The  amount  of  the  substance  obtained  was  insufficient  for  further 

examination. 

In  another  experiment  2  grams  of  -/-trinitrotoluene1  were  heated  on  the 
water-bath  for  two  hours  with  a  solution  of  2  grams  of  sodium  carbonate  in 
50  c.c.  of  water.  The  products  obtained  in  this  case  were  the  same  as  those 

got  when  caustic  soda  was  employed. 

VII.  Action  of  Aqueous  Ammonia  on  y- Trinitrotoluene. 

Five  grams  of  a-trinitrotoluene  and  100  c.c.  of  ammonia  (formed  by 
diluting  50  c.c.  of  concentrated  ammonia  to  100  c.c.)  were  shaken  in  a  stoppered 

bottle  for  a  month.  At  the  end  of  that  time  the  brown  liqiiid  was  filtered, 
and  the  residual  solid  was  washed  with  water  and  dried.  On  extraction  with 

boiling  benzene  a  slight  amount  of  unchanged  trinitrotoluene  passed  into 

solution,  leaving  a  dark-brown  amorphous  residue,  which  exploded  feebly  on 
heating.  The  ammoniacal  solution  on  acidification  gave  a  brown  amorphous 

precipitate. 

VIII.  Action  of  Ammonia  on  (5- Trinitrotoluene. 

-1.  Alcoholic  Ammonia. 

Two  grams  of  /3-trinitrotoluene,  5  c.c.  of  strong  ammonia,  and  35  c.c.  of 
alcohol  were  shaken  in  a  stoppered  bottle  for  four  hours.  On  adding  the 

ammonia  a  greenish  coloration  was  produced,  and  this  gradually  changed  to 

a  brownish-yellow.  The  trinitrotoluene  went  into  solution,  and  after  some 

time  a  yellow  solid  separated.  After  a  few  hours'  shaking  the  mixture  was 
allowed  to  stand  overnight.  The  yellow  solid  was  separated,  filtered,  dried, 

and  recrystallised  from  alcohol.  It  melted  at  95-96°  0.,  and  was  therefore 
identical  with  the  /3-dinitrotoluidine  of  Hepp. 

Its  alcoholic  solution  gave  a  bright-red  coloration  with  caustic  soda,  which 
turned  crimson  when  the  solution  was  warmed. 

2.  Aqueous  Ammonia. 

Two  grams  of  /3-trinitrotoluene  were  shaken  with  40  c.c.  of  ammonia 
(formed  by  diluting  20  c.c.  of  concentrated  ammonia  with  water  to  40  c.c). 

The  liquid  gradually  acquired  a  brownish-yellow  colour,  and  the  solid  changed 

1  On  purifying  some  crude  •y-trinitrotoluene  !>y  crystallisation  From  benzene  a  black 
amorphous  solid  remained  undissolved.     This  substance  resembled  the  dark-coloured 
insoluble  solids  isolated  from  the  products  of  reaction  of  the  trinitrotoluenes  with  alkalies, 
and  exploded  when  heated  ou  a  platinum  foil. 
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in  colour  through  yellow  to  light-brown.     After  a  month  the  solid  was  filtered, 
washed,  boiled  with  alcohol,  and  again  filtered  from  a  small  amount  of  brown 

ue.     From  the  alcoholic  solution  on  cooling  the  same  dinitrotoluidine  as 

that  previously  obtained  separated. 

The  aqueous  ammoniacal  solution  on  acidification  evolved  nitrous  fumes, 

and  gave  a  slight  brown  precipitate, 

IX.  J  .1  -  -Trinitn  I 

1.  Trinitrotolueni  eated  with  aqueous  ammonia  in  a  manner  similar 

t"  that  ■    I    for   thi       -      [pound.     The   solid  which   remained   after 
shaking  for  a  month  had  a  brown  colour,  and  when  crystallised  from  alcohol 

I  of  yellow  crystals  which  melted  .it  190-192°  C.,and  it  was  therefore 

the  y-dinitrotoluidine  of  Hepp  <'». 
The  aqueous  ammouical  solution  on  acidification  gave  a  slight  brown 

precipitate  with  evolution  of  nitrous 

X.  ./  •  -  /  »i- T       I    '    ■  -n- . 

[molecular  pi  -  of  a-trinitrotoluene  and  //-toluidine  (5  grams 
of  the  former  and  2'4  _  A  the  latter)  «  -  lved  in  benzene  and  the 

irere  mixed.  •  lution  was  obtained  which,  on 

I  needles,  which  were  separated   and 

dried.     1  melted  it  68-7     I 

tiou  of  trinitrotol  molecular  proportions 

nice,  mixed  with  excess  of  p-toluidine,  was 
obtaii 

Thi-  in  colour,  and  finally 

Ive  it  with  decomposi- 
tion int  it.  it  first  turns  lighter  in 

•ur.  giving                                                ting  it  g    dually  dissolves  com- 

pletely, the                                                      i             If  this  solution  l>e  cooled 

rapidly                         cular  crystaU               -              31°  C,  are  deposited.    The 
iier  liquid  from  t                                s,  on  concentration,  first  a  crop  of  red 

then  .di.  plates  e  ftening  at 

ind  melting  at  12—14   I  evident  that  the  substance  is 

mponentc  lution. 

Dil  the  body  int"  trinitrotoluene  and  p-tolui- 
dim 

I  Clarke  previously  obtained  this  compound  by   i  Bomewhat 
ditlerent 



/ \ \_ / 
\ 
NO 
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XI.  Action  of  Anil  in?  on  ̂ -Trinitrotoluene. 

/3-Trinitrotoluene  (2  grams')  was  shaken  with  a  solution  of  2  c.c.  of  aniline 
in  50  c.c.  of  alcohol.  From  the  solution,  which  had  at  first  a  dark  colour,  red 

crystals  slowly  separated.  After  two  days  the  crystals  were  separated,  washed, 

and  recrystallised  from  alcohol.  The  substance  thus  got  consisted  of  prismatic 

crystals  which  melted  at  11-4-115°  C,  and  gave  on  analysis  the  following 
results : — 

0-1506  grams  substance  gave  20-2  c.c.  nitrogen  at  20"  C.  and O  O  f? 

752  m.m.p. 

Corresponding  to       X  15-22. 

C13HnX30i  requires  X  15-3. 

CijHuN^Oe  requires  X  17'5. 
The  substance  is  therefore  a  dinitrotolylphenylamine,  and  probably  has 

the  formula : — 
CH3  NOs 

\   /    
"NH—  <_> 

This  substance  was  previously  prepared  by  Hepp,  but  he  did  not  publish 

an  analysis  of  it. 

XII.  Action  of  p-Toluidine  on  /3-  Trinitrotoluene. 

A  solution  of  2  grams  of  p-toluidine  in  10  c.c.  of  alcohol  was  added  to 

2  grams  of  /3-trinitrotoluene  in  40  c.c.  of  alcohol.  A  yellow  colour  was 
developed,  and  on  shaking  the  trinitrotoluene  apparently  dissolved  with 

simultaneous  separation  of  a  red  solid.  After  shaking  for  a  quarter  of  an  hour 

the  red  solid  was  filtered,  washed,  and  recrystallised  from  alcohol.  It  consisted 

of  red  prismatic  crystals  which  melted  at  131c  C,  and  gave  on  analysis  the 
following  results  : — 

0-10S2  grams  substance  gave  13-7  c.c.  nitrogen  at  17°  C.  and 
771  m.m.p. 

corresponding  to        X  14-9. 

CHuNA  requires  X  14-63. 

'CuHnX406  requires  X  16*76. 
Hence  this  substance  is  a  dinitro-ditolylamine,  and   probably  has   the 

formula  : — 

•  NH   /        \— CHj 

The  constitutional  formulae  assigned  to  this  and  the  preceding  compound 

CH3 NO: 

\ / 
/ \ 
\ / 

\ NO: 
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are  based  on  the  conversion  of  |3- trinitrotoluene  into  2o-dinitro-3-inethyl- 

phenol  by  the  action  of  alkalies,  and  into  the  corresponding  amine  by  the 
action  of  ammonia. 

XIII.  Action  qfp-T  on  y-Trinitrotoluene. 

Equimolecular  proportions  of  -/-trinitrotoluene  and  p-toluidine  were  dis- 
solveil  in  benzene,  and  the  cold  solutions  were  mixed.  The  mixture  was 

allowed  to  evaporate  in  the  cold,  and  the  separated  solid  was  washed  with 
benzene  and  alcohol  and  dried  in  a  vacuum  desiccator  over  calcium  chloride. 

A  substance  was  obtained  in  this  way  which  consisted  of  yellow  needles 

soluble  in  alcohol,  readily  soluble  in  benzene  and  pyridine.  On  heating  it 

turned  a  reddish-orange  colour  at  147  < '..  and  melted  to  a  red  liquid  at 

1~>4;  C     It  gave  on  analysis  the  following  results: — 

0-1 I  _     _     ms  substance  gave  162  c.c.  moist  nitrogen  at  12  C. 
and  766  in. in. p. 

corresponding  to       N  1717. 
I    .11  ,XA  requires  X  1676. 

The   sal  ■   an    additive  compound   in   equimolecular 

proportions  of  y-trinitrotoluene  and  p-toluidic  .  . 

If  hot  alcoholic  solutions  of  "/-trinitrotoluene  and  p-toluidine  be  mixed, 

the  mixture  on  cooling  quickly  deposits  a  solid  which  consists  mainly  of 

yellow   :  through  which   arc   mixed  some   monoclinic   platy  crystals 

having  an  oi     i        .our.     The  yellow  needle-shaped  ci  Ive  more 
lily  in  alcohol   than  the  i     substance,  which   is,  however,  readily 

me  or  pyridine.  When  heated,  the  orange  Bubstance  melts 

to  a  red  liquid  at  154'  •'.     It  gave  on  analysis  the  following  results:— 

O1140  .  gave  14-0c.c.  moist  nitrogen  at  12  C. 
and  774  ni.m.p. 

responding  to       N  1484 

II   XjO,  requires  X  14 

*   .II  ,X  X  16*76. 

The  su  -   therefore  a  dinitroditolylamine.      According  to  Will 

(Ber.  d.  I  xlvii  (1014  .  p.  712  .  y-trinitrotoluene  is  con. 

2.4-dinitro-5-methylphenol.      It    is   probable 

therefore  that  the  ditolyhunine  has  the  following  formula: — 
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X  I  V.   Action  of  Aldehydes  on  a-  Trinitrotoluene. 

Following  the  method  of  Pfeiffer  and  Monath  (Ber.  d.  Dtsch.  Chem. 

Ges.  xxxix  (1900),  pp.  1304-1306),  the  following  compounds  were  prepared 

by  condensing  a-trinitrotoluene  with  benzaldehyde,  anisaldehyde,  and 

piperonal.  respectively,  in  the  presence  of  piperidine  : — 2.4.6-trinitrostilhene, 

2.4.  6-trinitro-4'-methoxystilbene,  and  2.4.  6-trinitro-3'.  4'-methylenedioxy- 

stilbene.  The  first  two  substances  have  been  previously  obtained  by  Pfeifl'er 
(Ber.  d.  Dtsch.  Chem.  Ges.  xxxix  (1906),  pp.  1304-1306;  xlviii  (1915), 
p.  1777). 

The  last-named  substance,  which  has  not  previously  been  obtained,  was 
prepared  in  the  usual  manner  by  adding  5  or  6  drops  of  piperidine  to  a 

mixture  of  3  grams  of  n-trinitrotoluene  and  2  grams  of  piperonal,  and 

heating  the  mixture  on  the  water-bath  for  about  half  an  hour. 

The  product  was  re-crystallised  several  times,  first  from  benzene  and 
alcohol,  afterwards  from  benzene.  It  separates  from  the  latter  solvent  in 

the  form  of  dull  yellow  prisms  which  on  standing  or  on  being  heated  become 

scarlet,  owing  to  loss  of  benzene  of  crystallisation.  The  scarlet  substance 

melts  at  1 56-157°  C.  It  was  heated  to  a  temperature  of  90-100°  C.  before 
analysis. 

0 "  1 1-39  grams  substance  gave  ll-8  c.c.  moist  nitrogen  at  16° O. 

and  758'6  m.m.p. 

corresponding  to         N  12'05 

C15H9N"308  requires      N  11-7. 

XV.   Action  of  Aldehydes  on  /3-  and  on  7- Trinitrotoluene. 

All  attempts  to  prepare  stilbene  derivatives  from  the  /3-  and  7-trinitro- 

toluenes  by  methods  similar  to  that  described  for  the  a-isomer  were  unsuc- 

cessful, even  when  the  reaction  was  tried  at  temperatures  of  125-130°  C, 
and  the  time  of  heating  was  prolonged  to  several  hours.  The  trinitro- 

toluenes were  generally  recovered  unchanged  from  the  mixtures. 

When  the  ̂ -isomer  was  heated  with  piperonal,  first  on  the  water-bath  for 

an  hour,  and  then  to  a  temperature  of  130°  C.  for  five  hours,  a  brown  amor- 
phous substance,  almost  insoluble  in  all  solvents,  except  acetone,  was  obtained. 

XVI.  Action  of  Phenanthrene  on  a- Trinitrotoluene. 

Eijuimolecular  proportions  of  o-trinitrotoluene  and  phenanthrene  were 

dissolved  in  benzene,  and  the  warm  solutions  were  mixed.  On  cooling,  the 

mixture  deposited  bright  yellow  needles,  which  were  recrystallised  from 

glacial  acetic  acid.     The  same  substance,  mixed  with  excess  of  phenanthrene. 

B.I. A.  PKOC,  VOL.  XXXIV,  SECT.   B.  -   (.' 
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was  obtained  by  taking  one  molecular  proportion  of  trinitrotoluene  and  three 

of  phenanthrene. 

This  compound  forms  bright  yellow  needles  which  melt  at  !in-99  l'.,  are 
very  readily  soluble  in  benzene,  soluble  in  acetone,  ether,  or  glacial  acetic 

d.  It  dissolves  in  pyridine,  giving  a  violet-coloured  solution,  the  colour  of 
which  is  probably  due  to  the  dissociation  of  the  substance  into  its  components, 

since  the  trinitrotoluene  itself  gives  a  violet  coloration  with  pyridine. 

The  substance  i:-  much  more  stable  than  the  additive  compound  formed 

from  p-toluidine  and  a-trinitrotoluene ;  it  is  not  decomposed  by  alcohol,  noi 

is  it  decomposed  by  acetic  or  hydrochloric  acid.  It  is  decomposed  by  10  p.c. 

caustic  soda  solution,  giving  a  violet  coloration.  It  gave  on  analysis  the 

following   results: — 

0*1352  .  tuce  gave  14-0  c.c.  moist  nitrogen  at  18°  C. 
and  74:.'  m. m. p. 

corresponding  t<>       N  1  ()66. 

I     II    X  0,  requires  N  10-32. 

Hence  the  substance  ia  an  additive  compound  having  a  composition 

represented  by  the  formula 

I  II      (    II    ,\n  ,  .Ml, 

XVII.  -I  Phenanthreiu  on  ̂ -Trinitrotoluene. 

Rquimolecular  quantities  of  /3-trinitrotoluene  and   phenanthrene   were 
lived  in  alcohol  and  the  solutions  were  mixed  and  concentrated.     The 

solid  which  -  on  cooling  -talli-.-d  from  alcohol  and  dried  in 

a  vacuum  desiccator  over  calcium  chloride.  It  formed  pale  yellow  prismatic 
plates,  which  melted  at  105  C,  were  readily  soluble  in  benzene,  and  soluble 

in  alcohol,  glacial  acetic  acid,  or  ether.  When  In -a  ted  with  1"  p.c  caustic  soda 

solution,  it  di  -  iolet-brown  coloration.  On  analysis  it  cave 
the  following  results: — 

0*11       -  gave  10*2  cc.  moist  nitrogen  at  11*5°  C. 
and  771*5  m.m.p. 

corresponding  to       N  10*55. 

II    Mi.  requires  N  10*32. 

XVIII.  .!  /  threne  on    -  otoluene. 

Equimolecular  proportion*  rinitrotolnene  and  phenanthrene  were 
dissolved  in  alcohol,  and  the  solution-  were  mixed  and  concentrated.   The  solid 

which  86]  in  the  ease  of  the  last  compound. 
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It  consisted  of  dull  yellow  acicular  prisms,  which  melted  at  83°  C,  and  other- 
wise resembled  the  corresponding  derivative  of  the  /3-isomcr.  It  gave  on 

analysis  the  following  results : — 

0*1075  grams  substance  gave  10"0  c.c.  moist  nitrogen  at  16°  G. 
and  757  m  in. p. 

corresponding  to        N  10'8. 

C1.H16N..1O0  requires  N  10-32. 

Summary  of  Results. 

The  following  is  a  summary,  of  the  results  obtained  in  the  course  of  the 

work  : — 

1.  The  action  of  the  aqueous  alkalies  on  s-trinitrobenzene  yields,  in  accord- 

ance with  Lobry  de  Bruyn's  statement,  tetranitroazoxy  benzene.  A  small 

amount  of  a  substance  melting  about  200-220°  C.  was  also  obtained,  and  this 

may  possibly  be  hexanitrodiphenyl,  which  melts  at  234°  C. 
Tetranitroazoxybenzene  resembles  in  its  reactions  the  tetranitroazoxy- 

toluene  of  Anschiitz  and  Zimmermann. 

a-trinitrotoluene  yields  a  fairly  stable  compound  with  sodium  w-butylate. 
The  analyses  obtained  for  this  compound  indicate,  possibly,  the  formation,  in 

addition  to  the  mono-alcoholate,  of  a  di-  or  tri-alcoholate  in  small  quantities, 
this  being  in  agreement  with  the  statement  of  Busch  and  Koegel,  already 
mentioned. 

With  alkalies  in  the  presence  of  an  oxidising  agent,  a-trinitrotoluene  yields 
hexanitrodibenzyl.  The  same  substance  is  obtained  by  the  action  of  hot 

caustic  soda  or  sodium  carbonate  on  a-trinitrotoluene.  Hexanitrodibenzyl 
possesses  properties  different  from  those  of  the  tetranitroazoxytoluene  of 
Anschiitz  and  Zimmermann. 

/^-trinitrotoluene  with  alkalies  yields  a  dinitrometacresol,  melting  at 

101°  C,  with  a  large  quantity  of  more  complex  products. 
■y-trinitrotoluene  with  alkalies  gives  a  small  quantity  of  a  dinitrocresol 

and  also  a  small  quantity  of  a  crystalline  substance  which  is  insoluble  in 

alkalies,  and  which  may  possibly  be  a  dibenzyl  or  stilbene  derivative. 

From  the  products  of  the  reaction  of  each  of  the  substances  mentioned 

with  alkalies  dark  amorphous  explosive  substances  were  isolated. 

2.  a-trinitrotoluene  yields  brown  complex  products  by  the  prolonged 
action  of  aqueous  ammonia. 

r3-trinitrotoluene  reacts  very  readily  with  alcoholic  ammonia  in  the  cold, 

yielding  dinitrotoluidine.    This  is  apparently  at  variance  with  Hepp's  results, 
[2  C  2] 
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which  imply  that  while  y-trinitrotoluene  reacts  with  alcoholic  ammonia  on 

the  cold,  the  /3-isomer  reacts  only  when  treated  with  alcoholic  ammonia  in  a 
sealed  tube. 

/3-trinitrotoluene  reacts  with  aqueous  ammonia,  yielding  a  small  quantity 

of  dinitrotoluidine,and  a  similar  reaction  takes  place  in  the  case  of  the  y-isomer. 

o-triuitrotoluene  forms  an  additive  compound  with  />-tohudine.  This 
compound  has  been  previously  described  by  other  workers.     (Jackson  and 

ike,  Proa  Chem.  Soc.,  10oo\  p.  83.) 

(3-trinitrotoluene  reacts  very  readily  with  both  aniline  and  p-toluidine  in 

alcholic  solution,  yielding  substituted  diphenylamine  derivatives. 

y-trinitrotoluene  with  p-toluidine  forms  an  additive  compound,  which  is 

readily  transformed  into  a  substituted  diphenylamine  derivative.  TlmsHepp's 
statement  that  y-trinitrotoluene  does  not  form  simple  additive  compounds 
with  amines  is  incorrect. 

3.  o-trinitrotoluene  reacts  readily  with  piperonal,  anisaldebyde,  and 

benzaldchyde  on  the  water-bath,  in  the  presence  of  piperdine  forming  stilbene 

derivatives,  Neither  the/3-  nor  they-isomcr  underwent  such  a  reaction  even 
at  130   I 

4.  All  three  isomeric  trinitrotoluenes  form  additive  compounds  with 

phenantln 

The  results  obtained  show  thai  the  four  substances  examined  all  react 

differently  with  alkalies.    There  are,  howevei   some  points  of  agreement.    In 

each  case  a  ;  eduction  takes  place,  as  shown  by  il   volution  of 

ammonia;  but   it   is  nol  possible  ly  how  this  reduction  takes 

place.  The  reduction  probably  in  all  cases  proceeds  to  the  formation  of  an 

amine,  the  Ml.  group  being  then  i  IB  with  evolution  of  ammonia. 

In  all  four  cases  the  reaction  is  by  no  means  so  Bimple  as  this  might  imply. 
Phenolii  implex  nature  are  apparently  formed  in  considerable 

quantities,  their  formation  probably  following  a  reaction  such  as  is  indicated 
here. 

Simultaneously  with  this  reduction  there  is  in  the  ease  of  o-trinitrotoluene 

a  process  of  oxidation  with  formation  of  hexanitrodibenzyl.  This  is  the  only 
case  in  which  we  have  definite  proof  of  a  process  of  oxidation  :  but  it  may  be 
pointed  out  that  non-phenolic  substances  were  obtained  from  s-trinitrobenzene 

and  y-trinitrotoluene,  which  may  possibly  be  derived  from  these  .substances  by 
such  a  process.  Symmetrical  trinitrobenzene  is  unique  in  thai  it  yields  con- 

siderable quantities  of  a  tetranitro-azoxy  compound. 
In  most  cases  dark-coloured  substances  insoluble  in  alkali  were  formed, 

and  these  exploded  on  being  heated. 
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The  action  of  amines  on  the  three  t rinit ti >t,i iliunieM  also  proceeds  somewhat 

differently  in  the  three  cases.  One  interesting  fact  is,  that  an  additive  com- 

pound of  the  y-isomer  with  p-toluidine  has  been  isolated.  Hepp.  (loc.  cit.) 

stated  that  neither  |3-  nor  -y-trinitrotoluene  formed  simple  additive  compounds 

with  primary  amines.  It  is  probable  that  additive  compounds  are  also 

formed  by  /3-trinitrotoluene ;  but,  if  so,  they  are  very  unstable.  The  action 

of  ammonia  and  amines  on  the  substances  seems  to  show  that  the  /8-isomer 

yields  a  toluidine  or  diphenylamine  derivative  as  readily  as  the  y-eompound, 

whereas  Hepp's  statements  (loc.  cit.)  would  lead  one  to  think  that  the  latter 
was  in  this  respect  much  more  reactive  than  the  former. 

The  reactions  of  the  trinitrotoluenes  with  aldehydes  show  clearly  a  differ- 

ence in  the  reactivity  of  the  CH3  group  in  these  substances,  the  o-isomer  being 
the  only  one  from  which  stilbene  derivatives  were  obtained. 

Attention  may  be  drawn  to  the  fact,  mentioned  above,  that  a  sample  of 

crude  -y-trinitrotoluene  was  found  to  contain  a  dark,  amorphous  substance, 

which  explodes  on  heating.  In  view  of  the  facts  mentioned  in  the  introduc- 
tion to  this  paper,  this  may  be  of  considerable  interest. 

In  conclusion,  we  wish  to  thank  Nobel's  Explosives  Company  for  the 
materials  employed  in  our  experiments;  and  Mr.  Eintoul,  the  Manager  of 

the  Research  Section  of  that  Company,  at  whose  suggestion  the  investigation 
was  undertaken. 

We  also  desire  to  thank  the  Advisory  Council  for  Scientific  and  Industrial 

Research  for  a  grant  which  enabled  us  to  carry  out  the  work. 
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Many  i  imined  tin-  actions  which  occur   between   the 

oxyacide  of  i        i       ind  diphenylamine,  or  its  derivatives,  in  solutions  which 

oth  with  respect  to  the  acid  and  the  amine. 

In  the  changes  which  occur  during  the  life  of  a  stabilised  explosive  the 

med  to  take  place  not  only  at  the  ordinary  temperature, 
bat  also  at  low  concentrations  of  the  amine  and  the  acid. 

It  w  therefon  rmine  the  nature  of  the  com- 

nds  formed  by  the  action  of  various,  but  always  l"\v  concentrations  of 
nitric   acid    on    diphenylamine   and   diphenylnitrosamine   under  conditions 

approximatii  .  ssible  i"  those  actually  existing  in  a  nitro- 
cellolose  • 

< ».  X.  \\  (.'hem.  Gee.  viii  (is::.),  p.  855  ;  >;/.  Otto  Fischer 
p.  174fi.  by  the  action  of  Ditrous  acid  on  a  eld 

I  ition  of  diphenylamine,  obtained  diphenylnitroaamine,  and  by  the 

i  nitric  and  nit:  on  i  warm  alcoholic  solution  of  diphenyl- 

amine  he    obtained    4-nitro-diphenylnitrosamine    (Ber.    d.    Dtscb.    Chem. 
Ges.  xi  (187  R.  S    lermer  and  Hofmann    Ber.  d.  Dtech.  Chem. 
Ges.  xxxi 

P.  Jnill  ~       I     im.  Paris  (3)   xxxiii  (1905),  p.  1172-1190  .  by 

the  -  i< .11  of  nitric  acid  i>ii  a  rolution  of  diphenylnitrosamine  in  acetic 
aci'i  I  4-  :ui-l  2-nitro-diphenylnitrosaminea 

Witt  ah  Ges.xi   1878), p. 758)  obtained  a  mixture 

.  ̂ -lO-dinitro-diphenylnitatmamine   by  the  action  of  nitric  and 
niti  the  amine,  while  R.  Stoeimer  and  ID -nu;!]  I.)  found 

that  dilute  nitric  acid  converts  4-nitro-diphenylnitro6amine  into  410-dinitro- 

diphenylamii 
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From  2-nitro-diphenylnitrosaniine  and  nitric  acid  1'.  Juillard  (loc.  cit.) 

obtained  a  mixture  of  2"8-  and  2"10-(liiiitro-diphenylnitrosaniines,  and  the 
same  chemist,  by  heating  2-nitro-diphenylnitrosainine  with  acetic  acid, 

prepared  2-8-  and  2-10-dinitro-diphenylamines. 
By  further  nitration  of  210-dinitro-diphenylamine  Juillard  obtained 

24-8-trinitro-diphenylamine  and  2"4"10-trinitro-diphenylamine.  while  Norton 
and  Allen  (Ber.  d.  Dtsch.  Cheni.  Ges.  xviii  1885),  p.  1997),  by  boiling  acetyl- 

diphenylamine  with  diluted  nitric  acid,  prepared  a  trinitro-dipbenylamine 

melting  at  135°  C,  which  is  probably  a  mixture  of  polynitro-diphenyl- 
amines. 

No  tetranitro-diphenylamine  has  been  hitherto  obtained  by  the  direct 
nitration  of  diphenylamine.  Gnehm  and  Wys  (Ber.  d.  Dtsch.  Chem.  Ges.  x 

(1877),  p.  1319),  by  the  action  of  nitric  acid  on  a  hot  acetic  acid  solution  of 

diphenylnitrosamine,  obtained  a  "tetranitro-diphenylamine "melting  at  192°C., 

which  we  have  found  to  be  somewhat  impure,  2,4-8-10-tetranitro-diphenyl- 
amine. 

Pure  2-4'S'lO-tetranitro-diphenylaniine  was  obtained  by  Ame  Pictet  and 

E.  Klein  Arch.  d.  Sciences  phys.  et  nat.,  Geneve  (4)  xvi  (1903),  pp.  191-212) 

by  the  action  of  diacetyl-nitric  acid  on  acetyl-diphenylamine,  and  by 

P.  Juillard  (loc.  cit.)  by  the  nitration  of  4'10-dhritro-  and  24'10-trinitro- 
diphenylamines  in  the  presence  of  diphenyl-nitrosamine. 

Gnehm  (loc.  cit. ;  cf.  Mertens  (Ber.  d.  Dtsch.  Chem.  Ges.  xi  (1878),  p.  845) 

by  warming  diphenylamine  with  nitric  acid,  prepared  2-4,6"8,10-12-hexanitro- 
diphenylamine. 

In  our  experiments,  which  were  all  carried  out  at  the  laboratory  tempe- 

rature and  at  low  concentrations,  we  have  found  that  prolonged  action  of 

equivalent  amounts  of  diphenylamine  and  nitric  acid  forms  only  the  nitrate 

of  the  base,  and  that  when  more  than  one  equivalent  of  the  acid  is  taken,  one 

portion  of  the  amine  is  converted  into  a  brown  resinous  solid,  and  another 

portion  into  nitro-derivatives  of  diphenylamine,  amongst  which  we  have,  up 

to  the  present,  been  able  to  identify  210-dinitro-diphenylamine,  410-dinitro- 

diphenylamine, and  2-4-ST0-tetranitro-diphenylamine.  In  one  experiment  (4) 
a  trace  of  2T0-dinitro-diphenylnitrosamine  was  obtained. 

Under  the  same  conditions  the  nitration  of  diphenylnitrosamine  proceeded 

in  an  entirely  different  manner.  The  colour  of  the  solution  changed  slowly 

from  orange  to  orange-yellow,  or  yellow  with  separation  of  the  sparingly 

soluble  2-10-dinitro-diphenylnitiosamine,  in  the  case  of  all  solutions  containing 
two  or  more  equivalents  of  nitric  acid  to  one  of  diphenylnitrosamine.  The 

dinitro-nitrosamine  was  not  formed  when  only  one  equivalent  of  acid  was 

employed,  the  products  in  this  case  being  4-nitro-diphenyluitrosamine  with 
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probably  a  small  amount  of  2-nitro-diphenylnitrosamine.  When  larger 
amounts  of  nitric  acid  were  employed,  we  found  that  the  acetic  acid  solution 

contained  2-4*8-10-tetranitro-diphenylaniine  and  4,10-dinitro-diphenylamine 
with  other  polynitro  compounds,  which  we  have  uot  been  able  to  separate  in 

a  pure  condition. 

The  dinitro-diphenylnitrosamine  was  decomposed  with  evolution  of  nitric 
oxide  when  its  solution  in  xylene  was  boiled  under  a  reflux  condenser,  and 

the  chief  product  obtained  by  distillation  of  the  xylene  was  2-10-dinitro- 
diphenylamine. 

0.  X.  Witt's  dinitro-diphenylnitrosamine  was  a  mixture  of  2-10-  and 
4'10-dinitro-diphenylnitrosami] 

A  cording  to  Juillard  (loc.  dt.)  2'10-dinitro-diphenylnitrosamine  consists 

of  light  rose-coloured  leaves,  melting  with  decomposition  at  1 G0-1G2,  while 

4'10-dinitro-diphenylnitrosainine  i-lnly   orange-yellow 
prisms,  melting  with  decomposition  at    150  G. 

II.  Wieland  and  II.  Lecher  (Liebigs  Annalen  cccxcii  (1912),  p.  107)  state 

thai  4-10-diuitro-diphenylnitrosamine  is  a  yellow  crystalline  Bolid,  melting 
with  decomposition  at  159  .  and  showed  thai  when  heated  in  boiling  xylene 

it  Bplita  oil'  nitric  oxide,  forming  4'10-dinitro-  and  2,4-10-triuitro-diphenyl- 
ainines,    with    some    tarry    matter.      It    bad    already   been    shown    that    the 

mpositiou  of  dinitro-diphenylnitrosaminefi  d    by    heating 

witli  aniline  of  alcoholic  potash  (0.  N.  Witt,  Ber.  d.  I>tsch.  Chem.  lies,  xi 

with  alcohol   and    hydrochloric  acid  (Nietzki   and   Witt.. 

Ber.     I.    Dtsch.   Chem    Qes.   xii   (1>7'.'i    p   1400),  or   with    alcohol   alone 
(.Itiillai 

In  this  laboratory,  three  apparently  different  diuitro-diphenylnitrosamines 

11  of  which  are  light-yellow  in  colour,  melt  with  decom- 

position, and  mixtures  of  which,  in  pairs,  mell    several  degrees  lower  than 

either  of  ile-  constituents.    They  all  lose  nitric  oxide  when  heated,  a  property 
the  .  hieh  will  pro  a   interest   in  connexion  with  the 

ibilised  by  addition  of  diphenyl- 
ainine. 

experiments  indicate  that  in  the  tbsence  "i  nitrous  acid  the  diphenyl- 

aiiiine  is  fin  to  its  nitrate    ind  that  so  long  as  the  amount  of 

niti.  equivalent  to  the  diphenylamine,  the  colour 

ii'".'  _      a.    With  tw   [uivalents  of  nitric  acid 

the  colour  cl      b  slowly  from  yellowish-green  through  dark  green,  and 

black-brown  to  red,  and  with  larger  amounts  of  the-  acid  the  sane-  col   ■- 
chang  lined  more  rapidly  without  the  appearance  al  any  time  of  the 

orange-yellow  intermediate  colour  which  has  apparently  ben  observed.     In 
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only  one  case  (Expt.4)  have  we,  as  yet,  heen  aide  to  isolate  the  (race  of  nilio 

gamines  formed  (luring  the  reactions.     In  addition  to  the  brown  resinous  body 

which  is  not,  as  has  been  assumed,  a  brmitro-diphenylamine,  the  chief  products 

are  240-dinitro-,  4'10-dinitro-,  and  2,4,8,10-tetranitro-diphenylamines. 
On  the  other  hand,  when  one  equivalent  of  nitrous  acid  is  present,  the 

first  product  is  the  nearly  colourless  diphenylnitrosamine  which  can  be  readily 

recognized  by  the  deep-blue  colouration  it  gives  with  sulphuric,  even  in  the 
absence  of  nitric,  acid.  The  nitric  acid  acts  upon  the  compound,  producing 

first  an  orange-yellow  solution  from  which  the  nearly  colourless  4-nitro- 

diphenylnitrosamine  can  be,  without  difficulty,  isolated.  It  is  probable  that 

the  orange- yellow  colour  of  the  solution  is  due  to  small  amounts  of  2-nitro- 

diphenyl amine  and  2-nitro-diphenylnitrosamine,  which  we  have  not,  however, 
isolated. 

In  the  next  stage  the  main  product  is  the  sparingly  soluble,  yellowish- 

white,  2-10-dinitro-diphenylnitrosamine,  which  separates  from  the  system  and 
undergoes  no  further  change. 

The  dissolved  portion,  which  also  contains  4iO-dinitro-diphenylamine  or 

its  nitroso  derivative,  is  finally  converted  into  the  pale-yellow  2-4'8T0- 
tetranitro-diphenylamine,  the  colour  of  the  solution  changing  slowly  from 

orange-yellow  to  pale-yellow,  and  in  these  cases  never  becoming  green,  brown, 
or  red. 

It  has  been  generally,  but  incorrectly,  assumed  (V.  Buisson,  he.  cit.) 

that  the  order  of  formation  of  the  compound  is  4-nitro-nitroso-,  4-nitro-, 

2"4-dinitro-,  and  finally  2-4"6-trinitro-diphenylamine.  In  no  one  of  our 
experiments  were  there  any  indications  of  the  formation  of  the  easily  recog- 

nizable s2'4-dinitro-  or  2-4-6-trinitro-diphenylamine.  The  main  product  is  in 

every  case,  where  nitrous  acid  is  also  present,  a  dinitro-diphenylnitrosamine, 
and  at  present  we  regard  the  formation  of  this  compound  as  indicating  the 

completion  of  the  stabilizing  action  of  the  diphenylamine. 

In  the  qualitative  tests  now  employed  technically  for  the  detection  of 

diphenylamine  derivatives  the  dinitro-nitrose,  trinitro-,  and  tetranitro- 

diphenylamines,  which  are  very  sparingly  soluble  in  hot  alcohol,  remain  in 

the  powder  in  the  first  stage  of  the  tests.  The  examination  of  these  and  also 

of  the  quantitative  tests  will  be  undertaken  at  a  later  period. 

There  is  little  doubt  that  the  dinitro-diphenylnitrosamine  interferes  with 

the  heat  tests  at  110°  or  135CC,  and  may  interfere  even  with  the  Abel  test. 

Although  the  presence  of  this  compound  in  a  powder  may  not  atl'ect  the  rate  of 
deterioration,  there  is  no  doubt  that  a  heat  test  at  135c  C.  will  indicate  a  lower 
degree  of  stability  of  the  powder,  owing  to  the  loss  of  nitric  oxide  from  the 

nitrosamine  group,  than  magazine  storage  under  normal  conditions  will  show. 

B.I. A.  PROC,  VOL.  XXXIV,  SECT.   13.  [2  L>~\ 
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Experimental. 

A. —  Action  of  Nitric  Acid  on  Diphenylamine. 

1.  To  a  solution  of  2  grams  of  diphenylamine  in  100  c.cs  of  glacial  acetic 

acid  07  c.c.  (1  mol.)  of  nitric  acid  (sp.  g.  T43)  was  added,  and  the  solution 

was  allowed  to  remain  in  a  stoppered  tlask  at  the  laboratory  temperature  for 

six  weeks.  The  mixture  developed  a  greenish-yellow  colour  during  the  first 

ten  days,  and  this,  after  gradually  becoming  green  during  the  succeeding  ten 

days,  then  remained  green  without  separation  of  any  solid  until  the  end  of 
the  sixth  week. 

The  green  solution  was  poured  into  400  c.cs  of  water,  and  the  mixture 

was  shaken  in  a  Bask  until  the  liquid  above  the  precipitated  solid  was  clear. 

The  h  crystals,  which  were  filtered,  weighed  very  nearly  2  grams. 

When    :  ized   from   ale.. In. 1   in  which   they  were  very  soluble,   they 

melted  at  53-54  C,  were  white  in  colour,  and  proved  to  be  diphenylamine. 

2.  A  solution  of  diphenylamine,  similar  to  the  last,  to  which  1*4  ces  (2  mols.) 
of  nitric  acid  had  been  added,  developed  a  greenish-yellow  colour  in  the  first 

week,  and  a  green  colour  during  the  succeeding  fortnight.  Its  colour  then 

changed  very  slowly  through  dark-green  to  red.  the  lal  Lei  colour  beiug  retained 

until  tin-  end  of  tl   speriment. 
The   brown   resinous  solid    which  separated  from  the  solution    from  the 

mteenth  day  onwards  was  filtered  after  eleven  weeks,  and  reserved;  the 

filtrate  was  poured  into  three  or  four  volumes  of  water.  The  yellow,  oily  solid 

which  was  precipitated  melted  at  135  145  0.,  when  purified  several  times 
from  alcohol  and  chloroform.  We  did  not,  however,  succeed  in  separating  it 

into  its  components. 

•''.  [n  our  nexl  experiment  we  added  an  amouul  (2-1  c.cs)  of  nitric  acid, 
corresponding  to  three  molecular  proportions  ol  the  acid,  to  a  diphenylamine 

solution  of  the  same  concentration  as  the  last,  and  observed  changes  in  the 

colour  of  the  solution  similar  to  those  just  i  during  the  eleven  weeks 

the  experiment  continued. 

The  brown  solid,  which  bad  separated,  was  filtered,  and  the  oily  solid, 

which  separated  from  the  filtrate  on  the  addition  of  water,  was  filtered  and 
med      first  with  alcohol,  afterwards  with  chloroform.    The  undissolved  solid 

Was   found  alter  el  ystalli/at  |n|i  from  acetone  to  be  2'4'8"]  (I-/,  I  r,i  iiitra-i  li/ilii-ii  ///- 
amine;  but  the  more  soluble  substance  which  was  contained  in  the  chloroform 

filtrate  was  not  isolated  in  a  pure  condition. 

4.  To  another  soltiti   f  2  grams  ol  diphenylamine  in  1  On  c.cs  of  glacial 

acetic  acid  we  added  2*8  c.cs  4  moh.)  of  nitric  acid,  and  again  allowed  the 

mixture  to  remain  in  a  Btoppered  tlask  at  the  room  temperature. 
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The  colour  of  the  solution  changed  relatively  rapidly  through  greenish- 

yellow  and  green  to  dark  brownish- red,  acquiring  the  latter  tint  about  the 
seventeenth  day  and  retaining  it  until  the  end  of  the  fourteenth  week,  when 

the  solution  was  filtered  from  the  brown  resinous  solid,  which  had  begun  to 

separate  on  the  fifth  day,  and  which  finally  weighed  about  1  gram. 

The  yellow  solid,  which  was  precipitated  from  the  acetic  acid  solution  by 

addition  of  water,  was  filtered,  washed  with  alcohol,  dried,  and  boiled  a  couple 

of  times  with  carbon  tetrachloride.  The  light  brownish-yellow,  undissolved 

solid  weighed  2  grams,  and  when  recrystallized  from  acetone  and  alcohol 

melted  at  198-200°  C,  and  proved  to  be  2,-i-S,10-tetranitro-di/>Jienylamine. 
The  solid  which  separated  in  small  quantity  from  the  carbon  tetrachloride 

on  cooling  was  impure,  melting  at  180-190°  C,  while  that  got  from  the  filtrate 
on  evaporation  was  also  very  small  in  quantity,  and  when  washed  with  alcohol 

and  ether  melted  with  decomposition  at  1 56-1 59°  C,  apparently  being  dinitro* 
d  ijihcnylnitrosa  mine . 

5  In  this  experiment  the  amount  of  nitric  acid  employed  was  4-2  c.cs 

(6  viols.).  The  solution  became  dark  green  on  the  second  day  and  rapidly' 
changed  to  a  dark  brownish-red  colour,  which  it  retained  until  the  end  of  the 
seventh  week,  when  the  solution  was  filtered  from  the  brown  resinous  solid 

which  had  begun  to  separate  on  the  second  day.  The  solid,  which  separated 

from  the  acetic  acid  solution  on  the  addition  of  excess  of  water,  was  filtered, 

washed  with  alcohol  and  chloroform,  and  recrystallized  from  xylene.  It 

melted  about  1 92°  C,  and  proved  to  be  slightly  impure  2'i'S-lO-tetranitro- 
dijJienylamine.  From  the  alcohol -chloroform  washings  further  fractions  were 
obtained,  melting  at  lower  temperatures,  and  which  we  were  unable  to  resolve 

into  their  pure  components. 

6.  In  another  experiment  12-o  grams  of  diphenylamine  were  dissolved  in 

a  mixture  of  26-li  c.cs  (6  mols.)  of  nitric  acid,  and  250  c.cs  of  glacial  acetic 
acid. 

The  solution  rapidly  acquired  a  dark-green  colour,  and  later  became  dark 

reddish-brown— a  copious  separation  of  a  brown  solid  simultaneously  taking 

place. 
After  seven  days  the  mixture  was  filtered,  and  the  filtrate  was  diluted 

with  a  litre  of  water.  The  yellow  solid,  which  separated,  was  filtered,  dried, 

and  washed  with  chloroform.  The  portion  which  remained  undissolved  was 

recrystallized  from  boiling  xylene,  and  proved  to  be  2'4  8-\0-tetraMitro- 
diphenylamine. 

On  evaporating  the  chloroform  extract,  a  somewhat  oily  orange  solid  was 

obtained.  It  was  purified  a  few  times  by  solution  in  boiling  alcohol  and 

washing  with  ether.    The  semi-crystalline  residue  melted  at  130-140°  C,  and ['2.  f>2J 
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was  freed  from  a  small  amount  of  higher  nitro  compounds  by  boiling  with 

dilute  alkali,  and  filtering.  It  melted,  but  not  sharply,  at  about  135°  C. :  and 
although  on  analysis  it  had  a  composition  corresponding  to  that  of  a  trinitro- 

diphenylaniine,  its  further  examination  showed  that  it  was  a  mixture  of  poly- 

nitro-diphenylamines.  Thus,  ou  exhausting  it  with  hot  carbon  tetrachloride, 
a  small  proportion  of  the  substance  dissolved,  and  after  evaporation  of  the 

solution  and  recrystallization  from  acetone-alcohol,  a  mixture  of  orange  and 

yellow  crystals  was  got.  The  yellow  crystals,  when  mechanically  separated 

from  the  orange,  melted  at  210  C.  (uncorr.),  and  consisted  of  i'lO-dinitro- 
dipkmylamine.  The  orange  crystals  which  melted,  but  not  sharply,  about 

195°  ('.  were  not  identified. 

The  dark-brown  resinous  solid,  which  separated  during  the  prolonged 

Btanding  of  the  diphenylamine  and  nitric  acid  in  the  acetic  acid  solutions, 

was  in. uly  insoluble  in  all  the  ordinary  solvents.  It  was  not  distinctly 

crystalline,  and  did  not  melt  below  280CC.  It  is  uot  identical  with  any  of 

the  known  nitro  derivatives  of  diphenylamine,  and  it'  is  probable  that  the  red 

'colour  finally  acquired  by  the  acetic  acid  solution  in  the  above  experiments  is 
due  t"  trace.-,  of  this  compound  remaining  in  the  solution. 

A    determination    of    nitrogen    in    tins    substance    gave  the   following 

nits : — 

01    .  i   substance   gave    19e.es  nitrogen  at   16° C.  and 

767*4mma.,  corresponding  to  N  12*25. 

The  low  percentage  of  nitrogen  in  this  substance  indicates  that  in  its 

formation  from  diphenylamine-  reactions  other  than  nitration  must  have 
occui 

B. — A  ■■■       f  A  A    don  Diphenylnitro&imvne. 

7.  To  a  solution  of  '-'  grams  of  diphenylnitrosamine  in  L00c.cs  of  glacial 

acetic  acid  0*6c.ca  of  nitric  acid  (sp.gr.  \'A'A)  was  added,  and  the  mixture 
was  allowed  to  remain  in  a  stoppered  Uaak  at  the  temperature  of  the 

laboratorj  for  three  weeks.  The  solution,  which  had  an  orange  colour  at  the 
end  of  the  ip  orange  on  the  Becond,  and  retained  this 

colour  without  separation  of  any  solid  until  the  twenty-firet  day.  when  it  was 

pou l^d  into  excess  of  water.  The  orange  precipitate  thus  got  was  filtered, 

washed,  and  dried  on  a  plate.  The  crude  solid,  which  melted  on  the  water* 

bath,  an  i  deep  violet  colouration  with  concentrated  sulphuric  acid; 

was  obviously  a  mixture  ol  ̂ -nilro-diplienj/lnilrosamim  and  2-nUrO'diphenyl- 

nii  !■  dlizing  it  from  chloroform  and  alcohol  we  obtained 

the  4-nitTO'diphenylnitrosamine  in   a  pure   state.     It  consisted  of  nearlj 
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colourless,  leafy  crystals,  which  melted  at  132-133°C,  gave  an  intense 
violet  coloration  with  concentrated  sulphuric  acid,  and,  when  boiled  with 

alcohol  containing  a  small  amount  of  aqueous  potash,  formed  A-nitro-diphenyl- 
amiiie  with  a  small  quantity  of  higher  melting  constituents.  The  former 

when  recrystallized  from  diluted  alcohol,  separated  in  sulphur-yellow,  platy 

crystals,  which  melted  at  131-132°  C,  and  gave  a  nearly  colourless  solution 
with  concentrated  sulphuric  acid. 

8.  To  another  solution  of  2  grams  of  diphenylnitrosaniine  in  I00c.cs  of 

glacial  acetic  acid  we  added  T2c.es  (2  mols.)  of  nitric  acid,  and,  as  before 

allowed  the  solution  to  remain  in  a  stoppered  flask  at  the  ordinary  tempe- 
rature for  three  weeks.  On  the  first  day  the  solution  had  an  orange  colour, 

on  the  second  day  deep  orange,  and  from  it  yellowish-white  crystals  had 

separated.  From  the  third  to  the  twenty-first  day  the  solution  was  orange 
in  colour. 

The  solution  was  filtered  from  the  yellowish-white  crystals,  which  weighed 

1*7  grams,  and  the  filtrate  was  mixed  with  several  volumes  of  water.  The 
deep-yellow  solid,  which  separated,  weighed  IT  gram,  and  partially  melted  on 

the  water-bath.  This  solid,  which  had  separated  from  the  acetic  acid  solution 
on  dilution  with  water,  dissolved  easily  in  chloroform  ;  and  on  evaporation  of 

the  chloroform  a  deep-yellow,  somewhat  oily,  residue  remained.  This  was 

extracted  with  boiling  alcohol,  leaving  a  dark-coloured,  tarry  substance.  The 
alcoholic  solution  on  evaporation  gave  an  orange  solid,  which,  after  several 

recrystallizations  from  chloroform  and  alcohol,  separated  as  yellow  prisms, 

melting  at  213-214°(J.,  and  consisted  of  i'10-dinitro-diphenylamine.  A  dilute 
solution  of  it  in  alcohol  (cold)  gave  a  violet  colouration  with  a  trace  of  alkali. 

The  crystals  were  coloured  orange-red  by  contact  with  concentrated  sulphuric 
acid,  in  which  they  dissolved,  forming  a  faintly  yellow  solution,  the  colour  of 

which  was  scarcely  affected  by  addition  of  a  crystal  of  potassium  nitrite. 

The  orange  solid  contained  in  the  mother  liquids  was  mixed  with  a  tarry 

substance  from  which  we  were  unable  to  separate  it  in  a  pure  condition. 

9.  In  another  experiment  we  added  1*8  c.cs  (3  mols.)  of  nitric  acid  to  the 
diphenylnitrosaniine  solution  which  developed  an  orange-yellow  colour  on  the 

first  day,  and  from  which  yellowish-white  crystals  separated.  The  separation 
of  the  crystals  continued  for  several  days,  the  colour  of  the  solution  becoming 

gradually  lighter  until  the  seventeenth  day,  when  it  was  orange-yellow.  At 
the  end  of  the  third  week  the  solid,  which  was  filtered  off  and  reserved, 

weighed  about  I -4  grams.  The  filtrate,  on  dilution  with  water,  gave  an 

orange-yellow  precipitate  which  weighed    1*3  grams. 
This  precipitate  was  dried,  washed  with  chloroform,  and  recrystallized 

from  acetic  acid.     It  melted  at  192-195°  (J.,  and  consisted  of  slightly  impure 
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"2-4-S- 1 0-tetra  n  Uro-diphenyla  m  inc.  From  the  chloroform  filtrate  a  small  quantity 
of  4T0-dinitro-diphenylamine  was  isolated  in  addition  to  other,  lower  melting, 
impure  substances. 

10.  The  behaviour  of  another  diphenylnitrosamine  solution  to  which 

24c.es  (4  mols.)  of  nitric  acid  had  been  added  was  quite  similar  to  that  of 

the  las;.  The  yellowish-white  solid  which  separated  from  the  acetic  acid  on 

-    tiding  weighed  1*3  grams,  and  the  orange-yellow  solid  which  was  precipi- 

y  addition  of  water  to  the  acetic  acid  filtrate  weighed  I '5  grams. 

From  the  latter  solid  were  isolated  in  a  pure  condition  2'i'810-teiranitro- 

diphenylamine  and  i'10-dinitn  - 
11.  In  this  experiment  the  amount  of  nitric  acid  used  was  36  c.cs  (6  7>iols.). 

The  i.eha\  iour  of  the  solution  differed  from  that  described  under  Experiment  9 

only  by  its  colour  at  the  end  of  the  second  week  being  yellow,  instead  of 

orange-yellow.     I  d  which  separated  from  the  acetic  acid  solution  on 

iding  weighed  l*5g  ind  that  got  from  the  filtrate  by  dilution  with 

water  weighed  1  ■"•  grams.  The  latter  solid  was  washed  with  alcohol  and 
chloroform.  The  residue  when  reerystallized  from  xylene  melted,  not  quite 

sharply,  about  193  C,  and  proved  t<i  be  slightly  impure  '2--iS'lO-fiirani(iv- 
dipfu  The  alcohol-chloroform  filtrate  on  evaporation  gave  an  orange 

i.  which  melted  over  a  wide  range  of  temperature. 

12.  In  auother  experiment  4 grams  of  dlphenylnitrosamine  were  dissolved 

in  i'  id  and  7'2  I  of  nitric  acid  (sp. gr.  143) 

ded.  After  a  fortnight  at  the  temperature  of  the  laboratory  the  light- 

yetlow-coloured  solution  was  filtered  from  34 grama  of  2*10  dinUro-diylimyl- 

iiid  the  filtrate  on  dilution  with  wab  b  2*5  grams  of  a  yellow, 
oily  solid  from  which  chlorofoim  and  alcohol  removed  the  lower  melting  com- 

pounds, leaving  a  Bubstance  which,  aftei  r©  i  j  stallization  from  xylene,  weighed 

0*6  gram,  and  cone  ly  pure  2m4'8'10-UtrafUlro-dipheriylamine.   From 
the  chloroform-alcohol  patent  liquid  a  somewhat  oily  solid  was  obtained,  and 

this,  after  boiling  with  al  potash  and  recrystallization  from  alcohol, 
melted  at  125-14? 

which  was  obtained  in  several  of  the 

g  experiments,  consisted  of  pale-yellow  prisms,  melting  at  H,v  200  I  . 
It  was  very  slightly  in   sold  alcohol,  ether,  or  chloroform,  dissolved 

in.]  e  ive  on  analysis  the  following 

rest  i  Its: — 

0*1900  gram  nil  -  I  ecu  ol  nitrogen 

at  L5°  C.  and  753  m.m.p. 

j]    nding  to        N  20*08. 
(J  .11. N  O,  requires     N  20 
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The  yellowish-white  solids  which  had  separated  from  the  acetic  acid 

solutions  of  diphenylnitrosaniine  containing  two,  three,  four,  and  six  equiva- 
lents of  nitric  acid  were  all  identical.  The  solids  were  washed  with  cold 

chloroform,  which  removed  some  of  the  colouring  matter  (melting  at  125- 

145°  C),  the  residual  solid  then  melting  with  decomposition  at  156-159°  C. 
This  substance  turned  orange-yellow  when  heated  on  the  water-bath,  and  in 

trying  to  purify  it  by  crystallization  from  hot  solvents  the  colour  became 

much  more  intense,  and  the  melting-point,  which  rose  considerably,  became 

much  less  sharp.  After  several  attempts  to  purify  a  portion  of  it  by  crys- 
tallization from  alcohol,  chloroform,  and  glacial  acetic  acid  we  finally  obtained 

the  cinnabar  red  2-10-dinitro-dipJicni/laminc,  melting  at  219°  C.  of  0.  X.  Witt 
(Ber.  d.  dtsch.  chem.  Ges.  xi  (1878),  p.  758),  with  a  smaller  amount  of  a 

lighter-coloured,  lower-melting  (175-205°  C),  impure  substance. 
It  was  evident,  therefore,  that  we  were  dealing  with  a  very  unstable 

nitro-nitroso  derivative,  and  we  found  in  fact  that  when  0-9  gram  of  the 
substance  was  dissolved  in  30  c.es.  of  boiling  xylene,  and  heated  under  a 

reilux  condenser  for  two  hours,  it  split  off  oxides  of  nitrogen,  which  appeared 

as  brown  fumes  in  the  reflux  condenser,  and  turned  iodized  starch  paper 

blue.  The  dark-red  xylene  solution  was  distilled,  and  the  residue,  which 

consisted  almost  entirely  of  2'lQ-dinitro-diphcnylaminc,  after  recrystallization 

from  glacial  acetic  acid  melted  at  219°  C. 
The  nearly  white  parent  substance  was,  therefore,  2T0  dinitrodiplmvyl- 

nitrosamine. 

It  gave  on  analysis  the  following  results  : — 

0'1896  gram  substance  gave  32  c.cs.  of  nitrogen 

at  19°  C.  and  766  m.m.p. 

corresponding  to        N  19'50. 
C12H9N405  requires    N  194. 

2T0  dinitrodiphe'iiylnitrosamine  consists  of  nearly  colourless  crystals 
which  are  sparingly  soluble  in  cold  organic  solvents,  and  are  coloured  dark 

orange  in  contact  with  concentrated  sulphuric  acid. 

C. — Action  of  Nitric  Acid  on  i-Nitro-Dipfa  nylnitrosamine. 

Four  grams  of  4-nitro-diphenylnitrosamine  were  dissolved  in  a  cold 

mixture  of  6  c.cs.  (6  mols.)  of  nitric  acid  (sp.  gr.  1'43)  and  200  c.cs.  of 
glacial  acetic  acid.  The  solution  was  let  remain  in  a  stoppered  flask  at  the 

temperature  of  the  laboratory  for  two  weeks.  After  twenty-four  hours  a 

yellowish-white  solid  began  to  separate,  and  the  colour  of  the  solution,  which 

was  at  first  orange-yellow,  gradually  changed  to  yellow. 
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The  solid  which  separated  was  filtered,  washed  with  acetic  acid,  water. 

and  alcohol,  and  dried  in  the  air.     It   melted,  with  decomposition,  at  155- 

md  a  mixture  of  it  witli    JTO  dinitro-diphenylnitrosamine  melted 

about  148°  C.     It  g  lalysis  the  following  results : — 

21  .  .ram  substance  gave  35  ccs.  nitrogen 

at  17   C.  and  762  m.ui.p. 

corresponding  N   1 9*2. 
I    .H.N.1  '   requires      N   194. 

The   substance  was,    fchei  dinitro-diphenylnitrosamine,  and   the 

melting-point  of  a  mixture  of  it  with  -^-dinitro-diphenylnitrosamine 

(melting-point  148-151  C.)  melted  about  14"  ('.  Since  it  is  not  identical 
with  2-10-  "i  2-4-dinitro-diphenylnitrosamine,  it  is  probably  i-10-dinitro- 

iliji'b  ■ When  il  with  xylene  under  a  rerlux  condenser  for  two  hours 

brown  fumes  ind  from  the  solution  a  very  small  quantity  ■  •• 
-  .        '  i.  and  a 

portion  Bomewhal  in  carbon  tetrachloride,  which  melted  from  205- 
The  2*4-8- 10-tetrani- 

diphenylamii  ibably  pn  an  impurity  in  the  original  sub- 

iii  a  la  [intent  a-         .     r  mean  temperature  the  chief 

compound    «  tiou    was    2'£'8'10-tetrcmitro- 
. 

The  yellow  -"lid  which  w  ■■■!  from  the  above-mentioned  acetic 
acid  solution  was  filtered,  dried,  and  washed  with  chloroform  and  alcohol. 

Tin'  residue,  after   recrystallization  from  xylene,  washing  with  hot  carbon 

ichloride  and  cold  acetone,  was  found  to  '■"■  2*4*8']  O-tetranitro-diphenyl- 
amine.     Tl   hloroform-alcohol  parent  liquid  "ii  evaporation  Lra\<-  a  li>_dit- 
yelkr*  lid.  from  which  no  pure  snbsl 

In  conclusion,  we  wish  to  express  our   thank-  t"  Nobel's   ExploE 
_   '  ion,  ami  to  Mr.  Rintoul,  the 

manager  of  the!  Sect  thai  company,  at  whose  suggestion  the 

investigation  was  undertaken. 
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XI. 

ON  THE  ATTACHMENT  OEGANS  OF  SOME  COMMON 

PAEMELIAE. 

By  LILIAN  PORTER,  M.Sc. 

Plates   XXI-XXIII. 

Read  November  11,  1918.     Published  January  10,  1919. 

I. — Introduction. 

Among  foliaceous  lichens  the  genus  Parmelia  is  characterized  by  a  simple 

type  of  anatomical  structure  which  persists  in  species  differing  widely  in 

general  habit,  colour,  segmentation,  and  habitat.  The  upper  cortex  consists 

of  a  distinct  layer  of  branched,  septate  hyphae,  running  at  right  angles  to 

the  surface ;  below  this  is  a  gonidial  layer  with  Protococcus  gonidia  and  a 

medullary  layer  of  loosely  woven  hyphae,  running  more  or  less  parallel  to 
the  surface. 

The  under  cortex  as  a  rule  resembles  the  upper.  Reinke1  states  that  the 
upper,  as  the  under,  side  is  covered  by  a  thickly  woven  horny  cortex ;  but  it 

will  be  seen  later  that  exceptions  to  this  generalization  occur.  Zahlbriickner's2 
statement  that  the  under  cortex  is  usually  dark-coloured,  applies  without 
restriction  to  all  species  which  are  dorsiventral  in  habit. 

The  variations  in  colour  and  in  distribution  of  rhizines  and  papillae 

exhibited  by  the  imder-surface  are  valuable  aids  to  identification  of  species, 

and  have  been  well  described  by  Lindau.3 
The  following  studies  deal  with  these  variations  microscopically  and  in 

greater  detail  than  was  necessary  for  the  pioneei  work  of  the  same  author4 
on  the  subject  of  attachment  organs  of  lichens.  The  methods  used  are  those 

described  previously  for  a  similar  study  of  the  Ramalinae,0  and  the  materials 

1  Reinke,  J.  Abhaudlungen  uber  Flechten  IV.  Pringsheim's  Jahrbiicher  f.  w. 
Botanik  28,   1895,  p.  385. 

2  Zahlbriickner,  A.  "  Flechten  "  in  Engler  und  Prantl's  Natiirlichen  Ptlanzenfaniilien 

Ti'el  I*.     B  Specieller  Teil,  1907,  p.  211. 
3  Lindau,  G.     Die  Flechten.     Berlin,  1913,  p.  184  et  seq. 

4  Lindau,  G.  Lichenologische  Untersuchungon  I,  Uber  Wachstum  und  Anheftungs- 
weise  der  Rindentiechten.     Dresden,  1895. 

5  Porter,  L.  On  the  attachment  organs  of  the  common  corticoloua  Ramalinae. 
Proc.  Roy.  Irish  Acad.,  xxxiv,  B,  2,  1917. 

R.I. A.  PROO.,  VOL.  XXXIV,   SliCT.   B.  [2  A] 
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have  been  gathered  chiefly  in  Ireland,  and  especially  in  the  neighbourhood  of 

Cork,  where  the  moist,  smoke-free  atmosphere  favours  the  luxuriant  growth 
of  these  and  other  corticolous  lichens. 

The  author  is  indebted  to  Miss  M.  C.  Knowles  of  the  National  Museum, 

Dublin,  for  identification  and  confirmation  of  the  specimens  used. 

II. — Selection  of  Species. 

The  numero  •  are  grouped  by  Zahlbriickner  into  the 

sub-genera   Hypogymnia,  M-  and  Euparmelia.     Of    these   the   two 

former  possess  no  distinct  rhizines.  their  under-surfaces  being  described  as 
naked.  It  is  evident,  however,  that  attachment  must  be  brought  about  by 

some  means,  and  that,  considering  the  presence  of  some  of  these  forms  on  the 

uppermost  branches  of  trees  in  windy  places,  this  attachment  must  be  very 

close.    The  method  will  be  illustrated  by  the  species  P.  Physodes. 

Of  the  sab-genus  /.'  .  those  sections  which  bear  numerous  true 
rhizines  may  be  divided  according  as  the  rhizines  reach  the  edge  either  in 

their  normal  form  or  in  a  rudimentary,  papillose  condition,  or  are  confined  to 

the  middle,  being  absent  at  the  edge  or  represented  by  cilia. 

To  the  first  class  belong  the  Becti  mielia  and  Hypotrachynia. 

The  former  comprisi  _  a  yellowish  colour  in  the  upper 

surface,  and  will  be  represented  by  /'.  -  srsa;  the  latter  includes  the 

white,  grey  or  brown  members,  and  is  illustrated  ;  P.  vatilis,  P.  Sorreri, P. 

the    se<  sa    belongs    the    section    .1     ■■'■'.'■    inter,    including 
-  '-')')• 

til.— Description  os  Attachment  Organs. 

1.7'  '  /..  i. 

Tins  species,  as  stated  above,  lias  no  true  rhizines.  The  further  diagnostic 

1  by  Lindau — that  of  the  separation  of  the  lower  cortex  from 

the  medulla  _   in  empty  space —  i  o  older  specimens  and  to 

the  portions  of  these  which  are  not  in  contact  with  sub-strata  to  which 

adherence  i-  ger  thalli    or   thalline   lobes,  especially   if   in 
contact  with  a  -  ice  Buch  as  wood,  bark  or  moss,  show  a  lower 

cortex  either  less  definitely  developed  than  the  upper  or  even  entirely 
absent. 

The  hyphae  of  the  medulla  turn  from  their  normal  horizontal  direction 

an^l  _  -  into  tl  itum  in  the  manner  described  for  the 
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lower  layers  of  epiphloeodic,  crustaceous  lichens  i  Lindau  i.1  The  development 
of  a  definite  cortex  is  probably  dependent  on  external  conditions.  Thus,  if 

the  thallus  is  growing  on  a  surface  to  which  immediate  and  intimate 

adherence  is  possible,  there  is  no  definite  cortex,  but  the  hyphae  of  the 

medullary,  or  even  the  gouidial,  layer  turn  downward,  effecting  an  attachment 

which  is  exceedingly  difficult  to  destroy.  On  the  other  hand,  if  the  thallus 

cannot  effect  such  adherence,  a  definite  cortex  is  developed  from  which 

numerous  single  hyphae  grow  later. 

Where  a  thalliue  lobe  bends  upwards  or  outwards  from  the  substratum, 

the  lowest  layers  of  medullary  hyphae  resume  their  normal  direction,  and 

form  a  tissue  of  interwoven  threads  running  parallel  to  the  lower  surface. 

These  horizontal  hyphae  appear  to  the  naked  eye  to  be  of  a  lighter  colour 

than  the  more  nearly  vertical  ones,  owing  to  the  more  limited  accumulation 

of  detritus  for  which  their  youth  and  arrangement  are  responsible. 

Fig.  1  shows  the  general  structure  of  the  thallus  after  carefully  removing 

the  moss  on  which  it  grew. 

Fig.  2  shows  the  same  more  highly  magnified,  and  is  taken  from  a 

portion  in  which  the  gouidial  and  medullary  tissues  are  not  clearly  delimited. 

An  interesting  feature  of  this  is  the  pyramidal  arrangement  of  gonidia  which 

occurs  more  or  less  clearly  in  many  lichens,  recalling  the  shape  of  palisade 

cells  in  some  higher  plants  and  the  distribution  of  chlorophyll  corpuscles  in 
those  cells. 

Fig.  3  represents  the  details  of  a  rhizoidal  layer  developed  from  a 

definite  cortical  layer,  showing  that  occasionally  branching  takes  place  and 

suggesting  a  comparison  with  the  branched,  anastomosing  hyphae  of  Anzia 

eolpodts  as  described  and  figured  by  Eeinke.2 

2.  Parmelia  conspersa  [Ehrh.). 

This  species  has  a  brown  under-surface,  the  rhizines  being  dotted  all  over 

and  reaching  almost  to  the  edge.  The  thallus  is  pressed  very  closely  to  the 

substratum,  and  in  consequence  the  rhizines  are  less  well  developed  than  in 

the  next  species  P.  saxalUis,  under  which  heading  they  will  be  more  folly 

described.  In  P.  conspersa  they  appear  as  short,  peg-like  outgrowths  of  the 
dark-coloured  lower  cortex. 

The  cortex  is  comparatively  thin,  but  has  the  power  of  form:   _  gee  or 

connecting  masses  of  tissue  of  a  dark  colour  and  dotted  appearance.     This 

1  Lindau,  G.     Lichenologische  TTntersuchunyeu  1.  [jber  Wachstum  mid  Aulu-t 
weise  der  RLndenflechteu.     Dresden,  1895. 

:  Reinke,  Ivc.  cit..  p.  402. 
■J.  1    -1 
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phenomenon  occurs  in  other  species  where  one  thallus  lobe  is  closely  pressed 

to  the  surface  of  another  or  has  not  become  completely  separated  from  the 

parent  lobe. 
Iu  tig.  4.  a  section    of   P.   a  mliata,  the  gonidial  layer  is  still 

evident  below  the  covering  lobe,  showing  that  the  upper  lobe  was  in  process 

of  growing  out  along  the  surface  of  the  lower  one.  rather  than  that  the  lower 

one  represents  the  younger  growth. 

It  is  these  connecting  masses  of  tissue  which  unite  the  thallus  into  the 

coii.;         .    >wth  which  is  one  of  its  charach     -  The  mider-surface  is  not 

only  papillose  but  also  corrugated,  even  when  moist,  the  ridges  being  out- 

growth- of  the  lower  cortex  with  a  core  of  medullary  tissue. 

•"..  /  1 1..  i. 

The  black  under-  '.as  rhizines  reaching  to  the  edge.     To  the  naked 

eye  the  lower  cortex  ;  an  aim   th  surface,  but  on  examination 

it  i?  found  to  be  rug.  even  papillose.     Ii  stripped  From  the  thallus.it 

i  dotted  appearam  ,■  and  a  brown  i  olour.  In  transverse  section  it  is  seen 
to  consist  of  a  matted  felt  of  Bhort  hyphal  endings  at  right  angles  to  the 

surface,  th--  transition  from  the  medullary  tissue  with  its  horizontally  directed 

hyphae  I      _  irp. 

The  rhizines  are  very  numerous  and  well  developed,  and  are  clearly  com- 
posed of  more  or  less  branched  strands  of  hyphae  which  inn  together  from 

the  lowei  I  and  medulli  -.  forming  in  the  young  state  a  papilla 

'  whi      b  in  length  and  thickness  till  it  reaches  the  Bubstratum.     Here  it 
inds,  the  apical  hyphae  epi  -   more  or  less  radially  to  form  an  out- 

.  th  which,  when  torn  from  its  support,  app<  cup  or  disc  dig.  5). 

wtlis  continue  until  a  complete  layer  i-  formed  covering  the 

substratum.  This  layer  would  presumably  be  included  among  the  hypothal- 

line  structures  of  Zukal  (Zahlbruckner),1  and   is  wi  gether  by  lichen 
detritus  and  exci  _  -   nixed  bark-cells,  and  all  the  usual 

:  such  la;. 

In  fig.  6,  the  irk  of  alder  is  shown.     The  apical 

hyp:  have  united  to  form  not  only  a  hypothalline  layer, 

but  also  an  eroding,  hapten!  mas.>  from  which  mycelial  strands  run  in  all 
directions. 

Iu  tig.   7  a  single  lhizine  is  shown,  having  covered  and  filled  up  an 

interspace  in  the  bark  of  larch. 

a    •>  shows  the  normal  action  of  the  rhizines  in  forming  a  hypothalline 

1  Zahlbruckner,  lw 
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layer  from  which  slender  mycelial  strands  branch  among  the  bark  cells, 

breaking  up  the  tissue  by  their  wedge-like  action,  and  hastening  the  decom- 
position of  the  individual  cells. 

The  lower  cortex  and  rhizines  are  exemplified  in  fig.  9,  representing  a 

strip  removed  from  the  under-surface  and  flattened  beneath  a  cover  glass. 
In  figs.  10  and  11  the  detailed  structure  of  the  rhizines  is  shown,  the 

former  illustrating  also  the  structure  of  the  lower  cortex,  the  latter  one  mode 

of  branching  of  the  rhizines.  In  fig.  9,  the  more  usual  antler-like  method 
is  seen. 

■1.  Parmelia  Borreri  Turn. 

The  brown  under-surface  becomes  paler  towards  the  edge,  which  is  reached 

by  papillae,  but  not  by  fully  developed  rhizines  (fig.  12).  Corrugations  occur 

as  in  the  last  species,  and  the  rhizines  are  similar  in  structure,  but  of  a  paler 

colour.  They  consist  of  fewer  hyphae  which  run  together  from  a  broader 

base,  as  a  rule.  The  core  of  medullary  hyphae  is  more  loosely  woven  than 

in  P.  saxatilis;  it  is  well  seen  in  the  younger  stages  of  the  rhizines,  or  as  a 

light-coloured  mass  more  or  less  filling  the  dark-edged  hypothalline  cup. 

5.  Parmelia  omphalodes  (L.). 

This  species  has  a  bronze  or  dark-brown  upper-surface,  and  was  formerly 

regarded  as  a  sub-species  of  P.  saxatilis.  Its  under-surface  resembles  that  of 
this  species,  but  the  marginal  rhizines  are,  as  a  rule,  more  prominent,  even 

giving  a  ciliated  appearance  to  the  thallus  lobes  (fig.  13). 

The  general  structure  of  the  thallus  (fig.  14)  is  seen  to  differ  from  that 

figured  for  P.  saxatilis;  but  as  Eeinke1  has  remarked  concerning  the  constant 
anatomical  structure  of  the  genus,  this  variation  is  a  question  merely  of  the 

relative  and  absolute  depth  of  the  individual  layers.  Thus,  P.  onvphalodes  has 

a  comparatively  greater  development  of  the  cortical  layers  which  is  associated 

with  its  darker  colour  and  its  more  exposed  habitat.  Bitter2  has  commented 
on  the  darkening  of  exposed  thalli  and  the  variations  in  colour  in  the  same 

species  exposed  to  different  intensities  of  illumination.  This  species  occurs 

chiefly  on  exposed  rocks  in  mountainous  districts,  whereas  P.  saxatilis  prefers 

more  shaded  rocks  or  trees  and  reaches  its  best  development  at  lower  levels. 

1  Reinke,  loc.  cit.,  p.  385. 

-  Bitter,  G.  .Tjber  die  Variabilitat  eiuiger  Liuibtiecliten  unci  iibev  den  Einrluss 

ausserer  Bedingungen  auf  ihr  Wacbstum.  Pringaheim's  Jahrbuchei'  f.  w.  Bot.  36,  1901, 
p.  464. 
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6.  Pariiif/tK  olivacea  (L.). 

The  olive-green  of  the  upper-surface  is  due  to  the  absence  of  a  definite 
cortical  layer.  The  gonidial  layer  is  an  irrregular  one,  but  contains  large 

numbers  of  gonidia  reaching  to  the  upper-surface;  here  and  there  they  also 

extend  almost  to  the  lower.  The  lower-surface  is  blackish  and  thickly 
covered  with  rhizines  towards  the  centre:  it  is  paler,  shining,  and  without 

rhizines  towards  tin*  edge.  The  corrugations  of  the  lower  surface  frequently 

appear  in  section  as  angular  out-growths,  the  whole  being  covered  by  a  thin 
but  definite  and  very  darkly  coloured  cortex.  The  rhizines  are  stout  and  well 

developed,  with  a  central  core  of  medullary  tissue. 

The  species  represented  in  fig.  15  is  P.  exasperata,  regarded  formerly  as  a 

papillate   variety  of  P.  olivacea,  now  accorded  specific  rank,  but  agreeing 

ntially  in  structure  with  the  typical  specimens  of  the  parent  species. 

7.  Parnulia  caperata  (L.). 

The  pale-gi  eeniab  upper-surface  with  its  broad  lobes  is  easily  distinguished. 

The  under-surface  is  black,  becoming  ,i  shining  li.uht  brown  towards  the  edge. 

Rhizines  do  noi  reach  the  edge,  but  are  large  and  numerous  in  the  centre 

(fig.  16). 

Fig.  17  Bhows  .in  extreme  case  of  fusion  of  the  thalline  lobes.  At  («)  the 

of  a  lobe  is  overshadowed  by  a  neighbouring  lobe  and  has  on  its  morpho- 
logically  upper  surfaces  black  cortex  continuous  with  its  lower  cortex.  At  (b) 

a  1  •  surrounded  by  a  black  cortical  layer.     The  broad  masses 

of  black  tissue  an-  lower  cortices  of  connecting  lobes,  and  not  connecting 
ma —  such  as  occui  between  ('m  and  (c). 

8.  Parnulia  pi  rlata  {L.). 

The  upper-s  -  light  grey  or  bluish  white,  and,  both  cortices  being 

very  Btrougly  developed,  affords  a  striking  contrast  to  the  black  under-surface 
(fig.  18).  The  latter  becomes  pale  blown  towards  the  edge.  The  rhizines  are 

comparatively  few,  not  reaching  the  edge,  bul  well  developed  and  black.  In 

central  portions  of  the  thalius  which  are  not  adherent  to  the  substratum, 

papillae  are  present  in  large  numbers  ami  present  an  irregular  surface, 

becoming  smooth  in  the  young  rhizine  state  (fig.  19).  Further,  they  arise 

from  a  broad-spree  inc.:  base,  whereas  the  rhizines  are  frequently  without  a 
definite  basal  expansion  or  thalline  cup.  The  hypothalline  cup  or  disc  is,  on 

the  other  hand,  well  developed,  as  in  fig.  L'U. 
These  considerations  suggest  that  the  papillae  are  abortive  rhizines  which, 
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lacking  the  stimulus  of  the  presence  of  a  suitable  substratum,  have  become 

basally  thickened  and  rugose,  but  have  not  developed  apical ly.  Whether  this 

stimulus  is  tactical,  chemical,  or  physical,  would  be  hard  to  decide. 

Conclusion. 

The  attachment  organs  of  the  Parmeliae  are,  as  a  rule,  rhizines,  i.e., 

strands  of  hyphae,  usually  of  a  dark  colour,  holding  the  thallus  more  or  less 

closely  appressed  to  the  substratum.  The  hyphae  are  derived  from  the  tissues 

of  the  medulla  and  lower  cortex  ;  they  penetrate  and  disintegrate  bark  or  even 

the  wood  of  posts,  and  by  the  radial  expansion  of  their  apices  they  may  form 

a  continuous  layer  on  the  surface  of  the  substratum.  Species  which  have 

no  rhizines  are  attached  by  the  action  of  individual  hyphae. 

R.I.A.   PROC,  VOL.  XXXIV,   SKCT.   B.  [2  F\ 
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XII. 

ON  THE  ACTION  OF  NITRIC  ACID  AND  NITROUS  ACID  ON 

DIPHENTLAMINE  11. 

By  PROFESSOR  EUGB  RYAN,  D.Sc.and  MISS  PHYLLIS  RYAN,  M.Sc, 

University  College,  Dublin. 

bhbbh  30,  r.'is.     Published  Fbbudarv  13,  1919. 

In  ..in  iii  —  i  communication  [Proc.  Royal  Irish  Acad.,  XXXIV,  b,  p.  104]  the 
ixperiments  on  the  action  of  nitric  acid  on  diphenylamine  and 

diphenylnitrosamine  in  acetic  acid  solution  were  described.  With  a  view  to 

maintaining   as   full;-  asible    the   conditions   which  obtain  when  the 

decomposition  pi  ellulosi  powder  interact  with  diphenylamine 

during  I  go  of  a  powder  stabilised  with  this  base,  we  allowed  the 

for  Long    periods    at    low    temperatures    and   low 

entrations  of  the  interacting  bodies. 

It  was  found  that  when  a  2 per  cent,  solution  of  diphenylamine  in  glacial 
acetic  acid  was  mixed  with  an  equivalent  amount  of  nitric  acid  the  solution 

lually  be  in  colour  without    separation  of   any   solid.     The 

dipheny  nn  this  solution  even 
when  the  solution   had  1   a  allowed  to  remain   for  six  weeks  at  the  room 

temperature.     When  the  quantity  of  niti  dded  corresponded  to  two> 

three,  four,  or  six  equivalent  amounts  of  the  acid  a  brownish-red,  resinous 
oxidation  pr  liphenylainin  id,  and  in  the  case  of  the 

which  tin       i      itnounts  of  nitric  acid  had  been  added  the  acetic 

usually  contained  2.4.8. 10-tetranitro-diphenylamine.    In  some  cases  4.10- 

dinitro-diphenylamine,  and  in  our  case  a  small  amount  of  a  dinitro-diphenyl- 

nitrosam  mainly    of  2.10-dinitro-diphenylnitrosamine,   were 
Other  products  were  obtained  in  small  quantity  which   we  were 

una'  late  in  a  pure  state. 

In  the  experiments  with  diphenylnitrosamine,  which  were  conducted 

under  similar  conditi  btained  in  relatively  large  amount  a  mixture  of 

2.10-  and  4.10-dinitro-diphenylnitrosamini  3ting  mainly  of  the  former 
nicrosamine.      W  liphenylnitrosamine,    4.10-dinitro- 

diphenylamine,  and  2.4.8.10-tetranitro-diphenylamine.  There  wen- indications 
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of  the  presence  of  other  nitro-diphenylamines  in  some  of  the  fractions  which 
we  were  unable  to  resolve  into  their  components. 

The  colour  changes  during  the  nitrations  were  from  colourless  to  green  or 

to  brownish-red  in  the  case  of  amine,  and  to  orange-yellow  or  light  yellow  in 
the  case  of  the  nitrosamine. 

Owing  to  the  ease  with  which  the  nitroso  group  may  be  split  off'  from  nitro- 
diphenylnitrosamines,  we  deemed  it  advisable  to  examine  the  behaviour  of 

nitric  acid  towards  diphenylamine  and  diphenylnitrosamine  in  an  inert 
solvent  such  as  carbon  tetrachloride. 

The  latter  solvent  is,  however,  in  some  respects  not  so  suitable  a  medium 

for  nitrations  as  glacial  acetic  acid.  When  the  nitric  acid  (sp.  g.  15,  was 
added  to  the  carbon  tetrachloride  solution  of  the  amine  or  its  nitrosamine 

two  layers  formed,  and  the  relative  concentrations  of  the  interacting 

substances  were,  of  course,  different  in  the  two  layers,  and  in  neither  layer 

did  it  correspond  to  the  relative  concentration  of  the  interacting  substance 

for  the  system  as  a  whole. 

Hence,  although  in  acetic  acid  solution  equi-molecular  quantities  of  nitric 

acid  and  diphenylnitrosamine  formed  only  mononitro-diphenylnitrosamines,  in 

addition  to  these  substances,  both  dinitro-diphenylamine  and  mononitro- 
diphenylainine  were  obtained  in  carbon  tetrachloride  solution. 

Differences  in  the  solubilities  of  the  lower  nitro  and  nitro-nitroso 

derivatives  in  the  two  solvents,  together  with  the  decomposing  action  exercised 

by  the  acetic  acid  on  the  dissolved  nitro-nitroso  compounds,  affected  the 

results,  but,  generally  speaking,  the  nitrations  followed  similar  courses  in  the 
two  solvents. 

In  the  experiments,  described  below,  on  the  action  of  nitric  acid  on 

diphenylamine  in  carbon  tetrachloride  solution  we  obtained,  in  addition  to 

the  resinous  oxidation  product  referred  to  in  our  previous  communication, 

diphenylnitrosamine,  2.8-  and  2.10-dinitro-diphenylamine,  and  somewhat 

impure  2.10-dinitro-diphenylnitrosamine.  From  the  corresponding  experi- 

ments with  diphenylnitrosamine  wegot  4-nitro-diphenylnitrosamine,  4-nilro- 

diphenylarnine,  2.8-,  2. 10-,  and  4.10-dinitro-diphenylamine,  somewhat  impure 

'2-tO-dinitro-diphenylnitrosamine,  2.4.8-trinitro-diphenylamine,  and  2.4.8.10- 
tetranitro-diphenylamine. 

Combining  the  results  of  the  nitrations  in  the  two  different  solvents,  the 

course  of  the  reaction  between  nitric  acid,  nitrous  acid,  and  diphenylamine  at 

the  ordinary  temperature  and  at  low  concentrations  of  the  interacting 

substances  may  be  represented  by  the  following  scheme  : — 

2  F  2 



214  Proceedings  of  tht  Royal  Irish  Academy. 

Dinhenvlamine 

V 

Diphenylnitrosamine 

4-Ni:ro-diph<rnylniirosamine  2-Nitro-dipbenylnitrosaminei 
4-Xitro-diphenyUniine  (2-Xitro-diphenylan  ii 

I 

4lO-Dini;r>-diph<>nylnitrosamin<'  -  riinilro-diphenylnitrosaniiiie  .  • -Dinitro-diphenylnitrosimiri  ) 

.'initro-diphrryi..iuine  -  I'initro-diphenylamine  i.S-Dinijro-diphenylamine 

-Triiiitro-diphemUn  .  ■  Trinitro-diphenvlamine 

- 1  < tranitro-diphf-nylamine. 

The  compounds,  the  names  of  which  are  enclosed  iu   bnckete,  although 

prob .  fractions  were  nol  isolated  by  as. 

Experimental. 

'■on 

Two  per  cent.  Bolafci  mine  in  carbon  tetrachloride  were 

place*!  in  nve  rla.-ks.  and  t<>  these  were  added  quantities  of  concentrated  nitric- 

acid  sp.  g.  1.5)  correspond:     _  4.  and  0'  molecular  amounts  of  the  acid 
allowed  to  remain  in  the  stopi-ered  flasks 

at  the  rooin  temperature  :  rying  in  length  from  two  to  six  months, 
and  were  then  examined  -  milai  t"  that  described  in 
our  G  municati 

1.  The  colour  of  the  solution  to  which  1  molecular  of  nitric  acid 

had  bet-:  vasatfii        a      _  .  gradually  changed  to  dark-brown, 
with  .-epar.it  he  solution  of  a  dark-coloured  tarry  solid. 

On  i"  the  solvent  from  the  dark-brown  carbon  tetrachloride 
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solution  a  mixture  of  2A0-dinitro-diphenylamine  with  some  oily  matter  was 

obtained.  When  this  mixture  was  treated  with  a  small  quantity  of  ether  tin- 

oily  matter  dissolved,  and  its  solution  was  then  filtered  from  the  dinitro- 

diphenylamine.  By  means  of  diluted  alcohol  dipltenylnitrosamine,  melting  at 

65-66°C.,  was  separated  with  some  difficulty  from  the  oil  which  was  recovered 
by  evaporation  of  the  ether. 

2.  The  behaviour  of  the  solution  to  which  2  molecular  amounts  of  nitric 

acid  had  been  added  was  similar  to  that  of  the  last.  From  the  brown  carbon 

tetrachloride  layer  some  2A0-dinitro-diphenylamine  was  again  obtained. 
Small  amounts  of  impurities  in  it  were  not  isolated. 

3.  The  final  colour  of  the  carbon  tetrachloride  solution  to  which  -'I  molecular 

remounts  of  nitric  acid  had  been  added  was  light-yellow. 

The  dark-coloured,  oily  solid,  which  was  filtered  off,  was  insoluble  in  the 

ordinary  solvents,  and  did  not  melt  completely  below  260°  C. 
When  the  carbon  tetrachloride  filtrate  was  concentrated  a  yellowish  solid 

separated.  On  boiling  this  solid  with  ligroin  a  portion  dissolved,  leaving  red 

crystalline  2A0-dinitro-diphenylamine  melting  at  217-219°  C. 
The  solid,  which  separated  when  the  ligroin  filtrate  was  cooled,  was 

filtered  and  recrystallized  from  carbon  tetrachloride.  It  consisted  of  golden- 

yellow  leaves,  which  melted  at  162— 1G5°  C,  and  was  probably  slightly 
impure  2.8-dinitro-diphcni/la mine. 

4.  The  behaviour  of  the  solution  to  which  4  molecular  amounts  of  nitric 

acid  had  been  added  was  similar  to  that  of  the  last. 

The  solid  which  separated  was,  however,  a  mixture  of  a  brownish  and 

a  light-yellow  coloured  solid.  By  washing  it  with  chloroform  and  ether 

and  evaporating  the  mixed  washings,  some  2AQ-dinitro-diphenylamini 
(probably  formed  by  the  decomposition  of  the  corresponding  aitrosamine) 
was  obtained. 

The  carbon  tetrachloride  contained  a  small  amount  of  dinitro-diphenyl- 

nitrosamines melting  at  150-154°  C, 
5.  When  the  quantity  of  nitric  acid  was  increased  to  G  molecular  amounts 

the  separated  solid  consisted  mainly  of  a  relatively  low-melting  unstable 

compound  (probably  a  mixture  of  dinitro-diphenylnitrosamines  with  the 

insoluble  high-melting  body),  and  from  the  carbon  tetrachloride  a  small 

quantity  of  dinitro-diphenylnitrosamines  melting  at  150-lf>5cC.  was  obtained. 

Action  of  Nitric  Acid  on  Solution*  <>/'  Diphenylnitrosamim  in 
Carbon  Tctnirh/oridi-. 

The  action  of  nitric  acid  on  solutions  of  diphenylnitrosamine  in  carbon 
tetrachloride  was  examined  under  conditions  similar  to  those  described  above 
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(A  to  A),  the  reactions  being,  however,  allowed  to  progress  for  shorter 

periods  (ten  days  to  five  weeks). 
1.  The  tlask  to  which  I  molecular  amount  of  nitric  acid  had  been  added 

contained  at  the  end  of  ten  days  a  mixture  of  an  orange  and  yellow  solid : 

the  carbon  tetrachloride  solution  had  an  orange-yellow  colour. 

From  the  solid,  2.10-dinitro  diphenylaminc  (possibly  formed  by  decom- 
position of  its  unstable  nitroso  derivative)  was  separated  by  recrystallisation 

from  chloroform  and  alcohol. 

When  the  carbon  tetrachloride  filtrate  was  distilled  a  mixture  of  a  yellow 

and  n  reddish  solid  remained  in  the  flask.  The  red  solid  was  separated  from 

the  yellow  one  by  boiling  with  ligro'in  in  which  it  was  nearly  insoluble.     It 
(   aiBted    of   2.10-dinitro-diphenylamine.     The  yellow   solid    was    recovered 

from  the  ligro'in  and  dissolved  in  hot  alcohol,  from  which  it  separated  in  the 

form  of  pale-yellow  crystals  which  melted  at  K'.l.o-K'.i'.o  ('.  It  gave  a  deep 
violet  colouration  with  concentrated  sulphuric  acid,  and  consisted  of  i-nitro- 
dipfu  nylnitro 

By  concentrating  the  alcoholic  filtrate  from  the  latter  substnnce  a  small 

am  •mil    of    BOinewhal     impui  ro- diphenylaminc    was    obtained,    the 

occurrence  of  which  was  probably  due  to  decomposition  of  its  nitroso 

derivative  during  the  operations  by  which  the  nitroso  compound  was 

purified. 
:'.  In  the  tlask  to  which  2-nwUcular  amounts  of  nitric  acid  had  been  added 

which,  when  washed  with  alcohol  and  chloroform,  was  light. 

ow  in  colour,  melted  between  150  and  155  C,  and  was  a  mixture  of  dinitro- 

consisting    mainly  of  2.10  dinitro  dipJienylnitrosamine. 

-red  solid  which  separated  from  the  alcohol-chloroform  washings 

recry8tallised     from     glacial     acetic    acid.      In     this    way 
btained. 

« >n  further  concentrating  the  parent  liquids,  light  yellow-coloured  crystals, 
melting  al   -Ml'  I  e  a  violet  colouration  with 

alcoholic  ml  consisted  of  4.10- dinitro- diphenylam 

■on  tetrachloride  filtrate  was  evaporated,  ami  the  golden-yellow 

i,  which  remained,  were  recrystallised  from  ligro'in.     They  melted  at 
162  lentical  with  the   lescribed   in  A3,  ami  consisted  of 

slightly  imp  Phe      'lid   which  had  remained 

undissolved  by  the  ligro'in  was  found  to  be  4-nitro- dipJienylnitrosamine. 
■"..  From  the  solution  to  which  3-moUcular  amounts oi  nitric  acid  had  been 

itained,  a-  in  the  .  iriment,  a  -olid  consisting  of  a  mixture 
Mel  from  the  carbon  tetrachloride  filtrate  we 

isol  '-  ami  4.1U-<'i'/m7/. 
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4.  In  addition  to  the  dinitro-diphenylnitrosamines  which  had  separated 

during  the  reaction,  the  flask  to  which  i-molecular  amov/nts  of  nitric  acid  had 

been  added  contained  2A.8-trinitro-diphewytamine  dissolved  in  the  carbon 
tetrachloride. 

5.  The  solid  which  separated  in  the  flask  to  which  Q-moiecular  amounts  of 

nitric  acid  had  been  added,  again  consisted  of  a  mixture  of  diivitro-dijihenyl- 

nitrosamincs,  and  the  carbon  tetrachloride  solution  contained  2A.8-trinitro- 

diphenylamine  (M.  P.  18o-184°C),  and  2A.8A0-tetranitro-diphcnylamine. 

In  conclusion,  we  beg  to  thank  Nobel's  Explosives  Company  for  the 
materials  employed  in  this  investigation,  and  Mr.  Eintoul,  the  Manager  of 

the  Research  Section  of  that  Company,  at  whose  suggestion  the  investigation 
was  undertaken. 

We  are  also  indebted  to  the  Advisory  Council  for  Scientific  and  Industrial 

Research  for  a  grant  which  enabled  us  to  carry  out  the  work. 
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XIII. 

ON  THE  ACTION  OF  BROMINE  OX  SOME  DERIVATIVES  OF 

DIPHENYLAMINE. 

By  HUGH  RYAN,  D.Sc,  am.  WILLIAM  O'RIORDAN,  M.Sc, 
•  iy  College,  Dublin. 

Xovemiieh  II,  191S.     I'uMishea  Fbbbuabt,  13,  1919. 

When  diphenylamine  is  employed  tiliser  it  is  gradually  changed,  by 

the  action  of  tin-  decomposition  pn  the  powder,  intonitro  derivatives 
which  c  rb  nitrous  gases,  and.  hence,  do  not  act  as   stabilising 

It  i>  important,  therefore,  t"  have  a  reliable  method  f<>v  estimating 

tin-  amount  of  diphenylamine  remaining  un  tltered  al  any  time  during  the  life 

Further,  diphenyl  uitrosamine,  which  i-  probably  the  first 

luct  formed  by  the  action  •><  the  nitrou  n  diphenylamine,  is  itself 

aim  iiphenylamine,  so  that  a  means  of  ascertain- 

in.'  tin'  amount  of  this  product  would  also  !"•  "i"  much  importance. 
M.  Buisson  in     I  olumetric  method, 

to  M.  Berji  ■  -    I'      Ires  de  Vei sai  les,  for  the 
mation  of  thi  imount  of  diphenylamine,  no  matter  whethei  il 

iwder  in   tli'  •  its  nitroso  derivative.     The 

method  depends  on  the  fact  that  diphenylamine,  when  acted  upon  by  bromine, 

i-dipheii]  ghed  quantity  of  the 
_     iphenylamine,  diphenylnitrosamine  ami  nitro  derivatives 

enylamine)  is  boiled  with  a  dilute  solution  inm  hydroxide  in 

a  i'  i  with  a  condenser.     Under  tin-  action   of  the  alkali  and  the 
•.<l.-t  the  diphenylnitrosamine  is  converted, 

t  |     M    Bergei  Iiphenylamine,  and,  as  the  latter  is  volatile  with 

mi,  the  di.-tiil  tins  all  the  diphenylamine  contained  in  the  powder 

free  diphenylamine  ami  diphenylnitrosamine.     The  nitro  derivatives  of 

diphenylamii  averted    during   this   process  into 

diphenylamine.    The  dipheuylainine  in  the  distillate  is  then  estimated  by 

ting  it  into  its  tetrabromo  derivative  by  ad      i  standard 

5  the  excess  of  bromine  volumetrically. 

Experiments   carried  out  at  the  Ardeer  factory   of   Nobel's   Exploi 
nfirm  the  statement  that  the  diphenylnitrosamine  in  the 

process  described  ia  Iiphenylamine,  ami   in  this  connexion 
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experiments  were  carried  out  there  on  the  bromination  of  diphcnylnitros- 
amine.  These  experiments  went  to  show  that  the  product  of  bromination  of 

diphenylnitrosamine  is  tetrabroino-diphenylamine  with  a  small  quantity  of 
some  yellow-coloured  product. 

Preliminary  experiments  of  ours  on  the  action  of  bromine  on  diphenyl- 

nitrosamine showed  that  in  addition  to  tetrabromo-diplienylamine  and  this 

yellow  substance  another  white  product  melting  about  220°  C.  was  obtained 
under  certain  conditions.  We  then  undertook  the  qualitative  examination 

of  the  action  of  bromine  on  diphenylnitrosamine  with  the  following  results:  — 

(a)  It  was  found  that  the  prolonged  action  of  bromine  on  diphenyl- 

nitrosamine in  chloroform  solution,  and  in  the  presence  of  sunlight,  yielded  as 

main  product  hexabromo-diphenylamine. 

(b)  The  same  product  was  obtained  by  the  prolonged  action  of  bromine 

in  sunlight  on  tetrabromo-diplienylamine. 

(c)  The  first  product  isolated  in  the  action  of  bromine  on  diphenylnitros- 

amine was  found  to  be  tetrabromo-diplienylamine,  together  with  a  small 
quantity  of  some  yellow  substance. 

The  remainder  of  this  investigation  is  concerned  with  the  action  of 

bromine  on  some  of  the  nitro  derivatives  of  diphenylamine  and  diphenyl- 
nitrosamine. It  was  thought  that  it  would  be  of  interest  to  ascertain  what 

substances  would  be  formed  by  the  action  of  bromine  on  these  nitro  com- 

pounds, in  view,  especially,  of  the  fact  that  preliminary  experiments  of  ours 

showed  that  some  of  those  nitro  compounds  were,  to  an  appreciable  extent, 

volatile  with  steam,  and  would  consequently  be  present  in  the  diphenyl- 
amine distillate  obtained  by  the  method  of  Berger  already  described. 

The  nitro  derivatives  examined  by  us  were  :—  4-nitro-diphenylnitros- 

amine,  2.  4-dinitro-diplienylamine,  2. 10-dinitro-diphenylamine,  4.  10-dinitro- 

diphenylamine,  2.  10-  and  4.  lO-diuitro-diphenyluitrosamines,  and  2  4.  8. 

10-tetranitro-diphenylamine.  Of  these,  the  three  nitrosainines  and  the 

tetranitro-diphenylamine  have  been  observed  amongst  the  products  of  the 
interaction  of  diphenylamine  with  the  oxyacids  of  nitrogen.  All  ihese 

substances,  with  the  exception  of  the  tetranitro  compound,  react  with 

bromine  in  chloroform  solution,  and  in  each  case  the  only  product  obtained 

was  a  dibromo  derivative.  The  derivatives  of  diphenylnitrosamine  on 

bromination  split  oh'  the  uitroso  group  and  yield  the  same  bromo  compound 
as  the  corresponding  nitro-diphenylainines,  thus  2.  10-dinitro-diphenyl- 

nitrosamine,  and  2.  10-dinitro-diphenylamine  on  bromination  give  the  same 
bromo  compound. 

Although      diphenylamine     and     diphenylnitrosamine     in      chloroform 

solution   are  readily  converted  by   bromine   at    the   ordinary   temperature 
R.I. A.  PROC,   VOL.  XXXIVi   S15CT.    B,  -    '  ' 
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into  tetrabromo-,  and  even  into  hexabronio-diphenylaruine.  the  mononitro- 

aud  diiiitro-diphenylauiiues,  examined  by  ns,  formed,  only  dibromo  deriva- 

tives ;  and  the  tetranitro-diphenylamine  did  uot  brominate  at  all.  under 
the  same  conditions. 

In  connexion  with  a  volumetric  process  such  as  that  of  Berger,  or  a 

gravimetric  process  like  that  of  Dieger  Ztschr.  f.  d.  yes.  Sehiess.  u.  Sprengs- 

toftwesen,  iv.  1909.  ]•.  123),  for  the  estimation  >>i  diphenylauline  in  a 

powder,  which  depends  on  the  action  of  bromine  on  diphenylamine,  we  may 

point    >'iit    that    dipheuylnitrosaiuine   and  4-nitro-diphenylnitrosamine   are 
itile  with  steam:  and  that  any  of  these  which  may  have  escaped 

interaction  with  the  alkali  will  volatilise  during  the  experiment,  and  will  be 

-••iit  with  diphenylamine  in  the  distillate.    The  higher  nitro  derivatives 
are  not  appreciably  volatile  with  steam.     Also  the  temperature  at  which 

the    bromination  occurs,  and  the   time  allowed  for  the  completion  of  the 

change,  will  affect  the  estimation.     A  rise  o|  temperature,  due,  for  instance, 

the  bromine,  or  contact  of  the  bromine  solution  with  the 

-.   produces  a  mixture  of   tetrabromo-  and   hexa- 
iiylamines.      In    cases    Bueh    as    these    the    estimation    of    the 

diphenylamine  on  the  assumption  that   the  only  product  formed  is  tetra- 

lylamine  must  necessarily  give  inaccurate  resn '•  - 

Experimental. 

I.  .:  on  D 

-  of  diphenylnitrosamine.ro  5.c.&  of  chloroform*, 

lution  •  grains  of  bromine  ii  reform  was  added  in 
a  ;\  time.     At    first  nitrous  fumes  robed  ̂   and 

when  a  oniine   solution    had    been   added,   a   copious 
-  noticed.     Towards  the  end  of  the  reaction 

ibromic   acid  olve<L    The   mixture   was  allowed  to 

ad  in  the  morning  it   was  placed  in  the  sunlight  for  an 

hour.     The  run  and  I  mine  were  then  removed  by 
and  the  residue,  which  consisted  of  a  brownish 

from  chloroform.     The  chloro-' 
-  lution  "i.  _  .       a  white  solid  which,  when  purified  by  further 

:  in,    formed    white,   monocliiiic   plates  (or  Hat 

prisms) mell     _       11  The  parent  liquids  from  this  substance  yiei 

a  yellow  solid  whi  illised  in  Hue  needles  melting  at  17" 
the  bromination  in  the  following  manner  a  much  larger 

tained  : — 1  ̂ jam 

Ived  in  ldc.e.  of  chloroform,  was  added  rapidly. 
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in  small  quantities,  to  a  solution  of  -4  grams  of  bromine  in  25  c.c.  of  chloro- 

form, with  constant  shaking.  Fumes  of  hydrohromic  acid  were  copiously 

evolved.  The  flask  containing  the  mixture  was  then  placed  on  a  white 

surface  in  bright  sunlight  for  about  six  hours.  At  first  felted  needles 

(probably  tetrabromo-diphenylamine)  separated;  but  these  dissolved  on 

standing,  forming  a  clear  solution.  After  allowing  the  solution  to  remain  in 

the  sunlight  it  was  let  stand  overnight.  In  the  morning  white  crystals  had 

separated,  and  the  solution  on  evaporation  yielded  a  further  quantity  of  this 

substance  in  a  slightly  impure  condition;  altogether  2T  grams — a  yield  of 
approximately  70  per  cent.— was  obtained.  It  is  soluble  in  benzene  and 

chloroform,  and  slightly  soluble  in  alcohol. 

A  determination  of  bromine  in  the  compound  by  Stepanow's  method  gave 
the  following  result : — 

0-2036  gram  of  the  substance  on  treatment  with  sodium  and  alcohol  gave 

an  amount  of. sodium  bromide  which  required  18-91  c.c.  of  N/10  silver 
nitrate  for  complete  precipitation, 

corresponding  to  Br  74'o 

C12H,Br6NH  requires  Br  74" 6 

The  compound  is,  therefore,  a  hexabromo-diphenylamine ;  and  it  is 

probably  identical  with  the  hexabromo-diphenylamine  (m,  p.  218°  C.) 
obtained  lay  Gnehni  (Ber.  d.  Dtsch.  Chem.  Ges.  VIII,  1875,  p.  926)  by  the 

bromination  of  diphenylamine  in  acetic  acid  solution. 

The  yellow  substance  melting  about  175°  C.  was  found,  on  recrystallisa- 
tion  a  few  times  from  chloroform,  to  melt  at  186-187°  C.  The  melting-point 

of  tetrabromo-diphenylamine  (188°  C).  was  not  appreciably  lowered  by 
mixing  some  of  this  substance  with  the  tetrabromo  compound.  The  two 

substances  are,  therefore,  identical ;  the  yellow  colour  of  the  compound  here 

mentioned  being  probably  due  to  the  presence  of  a  small  amount  of  some 
other  substance  which  we  did  not,  however,  isolate. 

This  substance,  which  is  slightly  impure  tetrabromo-diphenylamine,  was 
almost  the  only  product  obtained  when  the  bromination  was  carried  out  by 

adding  the  bromine  solution  as  before,  allowing  the  mixture  to  stand  for  half 

an  hour  in  sunlight,  and  isolating  the  product  by  the  method  described 

above.  In  this  way  discoloured,  flaky,  acicular  crystals  were  obtained  which, 

after  recrystallisation,  were  pale-yellow  in  colour,  and  melted  at  L87"5   I '. 

II.  Action  of  Bromine  on  Tetrabromo-Diphenylamine. 

Tetrabromo-diphenylamine  was  first  prepared  by  addition  of  the  theore- 
tical quantity  of  bromine  in  chloroform  solution  to  a  chloroform  solution  of 

[2G2] 
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diphenylamine  in  a  manner  similar  to  that  described  for  the  broniination  of 

diphenylnitrosamine. 

Two  grams  of  bromine  dissolved  in  125  c.c  of  chloroform  were  added 

slowly  to  a  solution  of  3  grams  of  tetrabromo-diphenylamine  in  15  c.c  of 
chloroform.  The  mixture  was  then  placed  in  bright  sunlight  for  about  six 

hours,  hydrobromic  acid  being  evolved,  but  not  very  copiously.  After 

remaining  overnight  the  solvent  was  evaporated,  and  the  residue  was  washed 

with  chloroform.  The  product  consisted  of  white  prismatic  crystals,  mixed 

with  a  small  amount  of  an  oily  substance  which  was  difficult  to  remove.  The 

substance,  which  melted  at  221-::    ('..  wa<  evidently  identical  with  the  hexa- 
mo- diphenylamine  obtained  from  diphenylnitrosamine. 

III.   ./  /      nine  o,i  b-Nitro-Diphmylnitrosamint. 

A  solution  e  !  bromine  in  25  c.c.  of  chloroform  was  added  in 

ill  quantil  itiou  of  1  gram  of  4-nitro-diphenylnitiosamine  in 
10  c.c.  of  chloroform.     When  about  half  the  bromine  had  been  added,  the 

ition  of  nitrous  fume-  iced,  and  a  thick  yellow  precipitate  formed. 
The   evolution  of   hj  ....  acid  was  not  observed.     The    mixture  was 

to  remain  in   sunlight  for  a  quarter  of  an    hour,  alter  which,  by 

evaporation  of    the  chloroform  and  the   excess  of  bromine,  a  yellow  solid 

which  was  purified  by  llisation  from  chloroform.    "When 
beat)  _   _  ind  melted  at  2  It  consists  of  fine  bright 
yell  rhich  are  soluble  in  chloroform,  alcohol,  and  benzene.     A 

d  of  bromine  in  the  compound  gave  the  following  result : — 

gram  of  the  Bubstance  on  treatment  with  sodium  and  alcohol  gave 

an  amount  of  sodium  bromide   which  on   precipitation  with  Bilver  nitrate 
led  (M52    _  :omide. 

sponding  i"     Bi  42*3 
H.T.i  N'"_,  nh  requin  -  Bi  272 
il  I.  ,NO.)  NH  requires  Br  42-9 
ii  Nil  requires  Bi  53*1 

Tli*-  i  dibromo-4-nitro-diphenylamine,  which  so 
far  as  we  are  aware  has  not  been  previously  obtained. 

In  carrying  out  the  analysis  of  this  substance,  as  also  in  the  analysis  of  the 
compound  obtained  in  the  following  experiment,  the  ordinary  method  of 
estimating  the  bromi  iing  ex  10  AgNO,  and  titrating  the 
excess  ins  of  a  thiocyanate,  could  not  be  employed  owing  to  the  deep 
colour  of  the  solution  The  silver  bromide  precipitated  from  the  acid 
sol'.  re,  weighed. 
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IV.  Action  of  Bromine  on  2.^-Dinitro-Dij)hc»ylamine. 

Five  grams  of  bromine  in  20  c.c.  of  chloroform  were  added  to  a  solution 

of  1  gram  of  2'4-dinitro-diphenylamine  in  20  c.c.  of  chloroform.  Hydro- 
bromic  acid  was  freely  evolved  during  the  addition  of  the  bromine.  The 

mixture  was  placed  in  bright  sunlight,  and  allowed  to  stand  for  six  hours. 

Fumes  of  hydrobromic  acid  were  evolved,  and  an  orange  solid  separated. 

The  mixture  was  allowed  to  remain  overnight,  the  solid  was  then  filtered, 

washed  with  alcohol  and  ether,  and  dried.  It  melted  at  1955°  C.  A  further 
quantity  of  this  substance  was  obtained  from  the  parent  liquid.  The  total 

weight  of  substance  obtained  was  1*6  grams,  which  corresponds  to  the 
formation  of  a  dibromo-dinitro-diphenylamine.  The  body  is  orange  in  colour, 
and  crystallises  in  rhombic  prisms  which  are  slightly  soluble  in  alcohol  and 

soluble  in  benzene  and  ether.  A  determination  of  bromine  in  the  compound 

gave  the  following  result :  — 
0T916  gram  of  the  substance  on  treatment  with  sodium  and  alcohol  gave 

an  amount  of  sodium  bromide  which,  on  precipitation  with  silver  nitrate, 

yielded  0"1722  gram  of  silver  bromide, 

corresponding  to     Br  38 -4 
C12H7Br  (N02)2  NH  requires  Br  236 

PislleBr,  (N08)2  NH  requires  Br  38-3 
C13H,Br,  (N03)2  NH  requires  Br  484 

The  substance  is,  therefore,  a  dibromo-2.4.dinitro-diphenylaimiie. 
Leymann  (Ber.  d.  Dtsch.  Chem.  Ges.  XV,  1882,  p.  1236)  obtained  a 

substance  melting  at  196°  C,  by  the  bromination  of  dinitro-diphenylamine. 

It  is  not  explicitly  stated  that  the  2-4-dinitro  compound  was  that  used,  but 
from  the  context  it  appears  to  have  been  so.  In  this  case  it  is  probably 
identical  with  our  substance. 

V.  Action  of  Bromine  on  2A0-lJinitro-lHpheni/lamine. 

10  c.c.  of  a  solution  of  bromine  in  chloroform  (containing  40  grams  of 

bromine  in  100  c.c.)  was  added  to  1  gram  of  2.10-diuitro-diphenylamine  in 
20  c.c.  of  chloroform.  The  substance,  which  is  only  slightly  soluble  in 

chloroform,  dissolved  on  adding  the  bromine  solution.  The  mixture  was 

allowed  to  remain  in  a  bright  place  for  two  days,  during  which  time  hydro- 
bromic acid  was  evolved,  and  a  yellow  solid  separated.  The  solid  was 

recrystallised  a  couple  of  times  from  chloroform,     li  consisted  of  yellow, 
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felted  needles,  which  melted  at  185-186°  C,  and  were  soluble  in  chloroform 
and  alcohol.     It  gave  on  analysis  the  following  results  : — 

0T150  gram  of  the  substance  gave  0.1023  gram  of  silver  bromide, 

corresponding  to      Br  37-85. 
C„H7Br  (NOs)gNH  requires  Br  23;6 

CHjBr,  N'Uj.XH  requires  Br  38-3 
C13H5Br,(N03j8!NH  requires  Br  48-t 

Hence  the  substance  is  dibromo-2.I0-diuitro-diphenylaniine. 

V  I    Action  of  Bromine  on  i.lO-IHnitru-Iiipli.enyiami'iie. 

0  1  gram  i >f  4.10-dinitro-diphenylamine  was  brominabed  in  a  manner 

similar  to  thai  described  I'm  the  2.10-dinitrq  compound.  On  adding  the 
bromine  solution  hydrobromic  acid  was  evolved;  and  on  standing  a  pale- 
yellow  solid  separated,  which  was  purified  by  recrystallisation  from 

chloroform.  It  consisted  ol  minute,  very  palc\elhiw  needles  melting  at 

l'47  C.'j  and  it  was  identical  with  the  yellow  substance  obtained  bj  the 
action  of  bromine  on  tl   rresponding  nitrosamine  (see  VIII,  below). 

VII.  Action       E  n.2.lQ-J)initro-l)iphenylnitrosamine. 

In  a  previous  communication  bj  one  of  us  and  Miss  P.  Ryan  two 

somewhat  impure  dinitro-diphenylnitrosamines  were  obtained  from 

diphenylnitrosamine  and  4-nitro-diphenylnitrosamiiH  n-.-pectively.  These 
iraiiiins  were  employed  in  this  and  the  following  experiments. 

One  gram  of  crude  2.10-dinitro-diphenylnitrosamine  was  brominated  in 
the  manner  alp  ed;    The  bromination  mixture  was  allowed  to 

remain  in  a  bright  place  foi  aboul  ten  days,  during  which  time  nq  evolution 

of  hydrobromic  aeid  was  noticed.  The  chloroform  solution  was  evaporated 

t"  dryness;  and  the  yellow  BoUd  residue  was  recrystallised  from  chloroform 

and  alcohol.  It  was  found  to  consist  "i  two  substances,  one  al  bright  yellow 

compound  melting  at  18;V  (...md  identical  with  that  described  in  V,  above. 

The  other  had  a  pale  yellow  colour,  melted  about  '2-iv  <_'.,  and  was  less  soluble 
in  chloroform  and  alcohol  than  the  first  ;  it  proved  to  be  identical  with  the 

substance  melting  at  l'47  C,  described  in  VI,  above.  An  analysis  of  this 

subst  t     <•  the  following  result: — 

Oi1        .     m  of  the  subslanc   _        0  "741  gram  of  silver  bromide, 

responding  to  Br  38*2 
l     II  Br,  Nn.i.Ml  requires  Bi  383 

1  he  substance  was  therefore  dibromo.-4.10r'dinitro1dipheuylamine. 
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Since  the  amount  of  the  bromo  derivative  derived  from  the  4.10-dinitro 

compound  was  much  smaller  than  the  amount  of  that  derived  from  the 

2.10-dinitro  compound,  the  original  body,  which  melted  at  155-159°  C, 
consisted  mainly  of  2.10-dinitro-diphenylnitrosainine. 

VIIT.  Action  of  Bromine  on  i.lO-Dinitro-DipJienylnitrosamine. 

0-5  gram  of  the  crude  dinitro-diphenylnitrosamine  was  brominated  in  the 
manner  described  in  experiment  Vll ;  and  from  the  product  of  the  bromina- 

tion  the  same  two  substances  were  got  as  were  obtained  in  the  last 

experiment.  As  was  to  be  expected,  the  dibromo  derivative  of  2.10-dinitro- 

diphenylamine  was  now  formed  in  smaller  quantity  than  before.  It  was  not 

possible  to  form  an  accurate  idea  of  the  relative  amounts  of  the  two  dibromo 

derivatives,  but  they  were  roughly  about  equal. 

IX.   Action  of  Bromine  on  2A.SA0-7Hmnitro-l)iphcni/lctmine. 

Attempts  to  brominate  tetranitro-diphenylamine  by  the  method  used  in 
previous  experiments  were  all  unsuccessful,  the  compound  being  in  all  cases 

recovered  unchanged. 

In  conclusion,  we  wish  to  thank  Nobel's  Explosives  Company  for  the 
materials  employed  in  our  experiments,  and  Mr.  Ilintoul,  the  Manager  of  the 

Research  Section  of  that  Company,  at  whose  suggestion  the  investigation 
was  undertaken. 
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By  THE  REV.  PATRICK  POWER. 

Read  December  11,  1916;  Published  May  11.  1017. 

Purpose  and  scope  of  the  survey  hereby  initiated  will  bear,  and  may  require, 

a  few  words  of  introductory  explanation.  This  work  is  the  outcome,  in  parr, 

of  a  proposal  made,  and  practically  advocated,  some  time  since,  by  the 

President  of  University  College,  Cork,  for  a  full  and  systematic  study  of  the 

archaeology  of  Cork  county.  In  connexion  with  the  study  in  question  the 

present  writer  uudertook — as  his  portion  of  the  task — to  collect  the  local 

names,  and  to  note  the  antiquities  of  the  south-eastern  portion  of  the  county. 
The  region  scheduled  embraces  the  three  baronies  of  Earrymore,  Imokilly, 

and  Kinnataloon,  and  was  apparently,  some  of  it  at  least,  at  one  period, 

portion  of  the  Decies.1  At  the  Synod  of  Rathbreasail  the  western  boundary 
of  the  Diocese  of  Lismore  was  fixed  at  Cork,  whence  we  may  infer  that  in 

the  early  twelfth  century  the  Deisi  had  extended  their  territory  in  that 
direction. 

The  task  involved  in  the  proposed  survey  is  by  no  means  easy  or  light ; 

it  is  heavier  far  than  the  casual  reader  dreams,  and,  in  the  ordinary  course 

of  things,  it  will  take  some  years  to  accomplish  it.  It  postulates  a  personal 

visit,  not  only  to  every  townland  of  the  wide  area  described,  but,  in  nearly 

every  case,  to  several  parts  of  each  townland;  it  requires  the  interviewing 

and  cross-examination  of  hundreds  of  Irish  speakers  and   other  residents ; 

1  Martyr.  Gorman,  p.  228  ;  Martyr.  Donegal,  pp.  xwvii  ami  321  ;  MacErlean,  "Synod 

of  Raith  Breasail,"  p.  25,  in  Archiv.  Hibernicum.  vol.  iii.  &c. 
R.I.A.  PROC,  VOL.    XXXIV.,   SECT.   C.  [1] 
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it  demands,  finally,  measurements  and  critical  examination  of  historic  and 

pie-historic  monuments,  as  well  as  much  collation  of  ancient  documents  and 
authorities. 

For  convenience'  sake  and  facility  of  subsequent  reference,  the  writer 
proposes  to  follow   the  system  of  treatment  by  parish  and  townland,  first 

adopted  by  him  nine  or  ten  years  since,  in  his  "  Place-Names  of  Decies." 
Ba:  irishes,  and  townlands  will  be  taken   alphabetically — parishes 

under    their    respective    baronies,    and   townlands    under    their    respective 

parishes.     Under  townlands  will  come  townland  sub-denominations,  when 

there  are  any.     In  enumeration  or  record  of  Bub-denominations  some  dis- 
crimination  There   are  thousands  of  sub-denominations  not 

worthy  such  frequently  occurring  names    -     Big-Field," 
"Laos  (or  Fort)  Fiel  which  may  be  regarded  as  merely  generic  or 

ive,  and  really  common  nouns  or  adjectives. 

Our  plai  naturally  at  mselves  in  strata,  according  to  age, 

somewh  it  the  manner  of  _  ~-ome  of  them  are  of 

the  •■  of  the  last  generation;  between  the  two 

•me  lay  are  more  or  less  clearly  defined. 

majority  age,  while  most  of  the  sub- 
nt.     River,  mountain,  and  territorial 

names  seem  the  oldest  of  all  the  surface,  i.e.  most  recent,  are,  as  a 

rule,  proportion  of  sub-denomina- 
tion- are,  however,  undoubtedly  old.  Of  the  townland  names  probably  nearly 

fifty  _  k  to  the  thirl  tury.     Some  of  them  indeed  are 

older  than  fa  ite  from  pagan  times.     Of  all  these  various  strata, 
and  classes  not  enumi  nth-east  of  Co.  Cork 

ing,  mountain  and  maritime 

dis?  i  most  (though  not    necessarily  tl  -    interesting)  names, 
and  den;  i  urban  areas  the  few 

wnt  unit'!  In-h  land  dr.  the  townland — a  denomination 

now  <   and  character.     Strictly  speaking,  the  area  of  a 
townlan  480  acres.     The   ancient   Irish  survey  was  by 

_h  computation,  and  not  by  chain  ;  er,  bog  or  mountain  was  not 

counted.     At    tl  Ordnance  Survey,  however,   many  smaller 

divis  denominations  were  raised  to  townland  rank,  and  some  amalga- 

•n  of  townlands  was  effected;  hence,  we  have  to-day  townlands  varying 
in  ai  an  acre  to  thousands  of  acres.     The  chief  ancient  Irish  land 

■divisions  were,  in  ascending  order,  the  gneeve  (Gniomh  gh,  tate 

or  ballybo,  -  _    iand  (also  called  carrow,  carucate,  or  quarter), 

the  l>alh  r  townland.  and  the  triocha-cead  or  barony.    All  these  terms, 
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or  most  of  them,  we  shall  find  incorporated  in  the  place-names  of  the  region 
with  which  we  deal.  A  gneeve  (Gniomh  measures,  roughly,  ten  acres;  a 

sesseagh  is  equivalent  to  two  gneeves ;  a  hallybo  (Bailebo)  is  thrice  as 

extensive  again,  while  a  seisreach  or  carrow  (Ceathramha)  equals  120  acres, 

and  a  bally betagli  (Baile-biadhtaigh)  contains  four  seisreachs.  The  Tricha- 

Cet  (Triocha-cead),  which  became  the  modern  barony,  contained  thirty 

ballybetaghs.1  According  to  Keating  the  Baile  contained  twelve  Seisreacha. 
The  truth  seems  to  be  that  the  Baile  (and,  proportionately,  the  Seisreach) 

varied  somewhat  in  area,  according  to  the  period  and  the  population,  as  indeed 

also  did  the  acre,  according  to  the  stock  it  could  carry.  , 

Up  to  the  forties  of  the  last  century  some  of  the  lesser  sub- 

denominations  were  recognized  as  official  sub-divisions,  but,  since  the 
Ordnance  Survey,  all  divisions  below  townlands  have  been  discarded, 

and  the  term  "townland"  is  now  applied  to  every  official  sub-denomination, 
whatever  its  area.  The  parisli  is,  in  its  origin,  a  purely  ecclesiastical  divi- 

sion. In  course  of  time,  however,  it  came  to  be  recognized  for  various  civil 

purposes.  Generally  speaking,  the  parish  name  is  taken  from  the  townland 

in  which  stood  the  ancient  parish  church.  Sometimes,  however,  the  church 

(e.g.  Kilshanahan,  Killaspugmullane,  Templeusque)  gives  name  to  the  parish. 

Needless  to  add,  the  parishes  of  the  present  paper  are  not  the  modern,  but 

the  ancient,  ecclesiastical  divisions,  now  often  styled  civil  parishes.  These 

are,  from  the  point  of  view  of  the  local  historian  and  the  antiquary,  the  most 

important  divisions  of  all.  Unfortunately  the  new  Ordnance  maps  omit 

them  entirely. 

In  collection  and  interpretation  of  the  place-names  here  recorded,  my 

primary  care  has  been  to  get  the  name  from  the  lips  of  a  local  speaker  cf 

Irish.  Observance  of  this  precaution  is  a  matter  of  vital  importance,  for 

nothing,  except  the  authority  of  an  ancient  document,  can  replace  the  native, 

traditional  pronunciation.  To  neglect  of  it  most  of  the  "  howlers  "  in  popular 
place-name  etymology  are  traceable.  A  fact  which  it  behoves  the  student 

of  this  subject  to  keep  well  before  his  mind  is  that  the  place-name  is  nearly 
always  a  very  simple  thing.  When  first  applied  the  name  was  intended  as 

descriptive  merely.  Hence,  in  its  invention,  there  was  no  conscious  striving 

at  effect,  and  there  is  much  less  poetry  latent  in  our  local  names  than 

irresponsible  local  histories  and  fatuous  guide-books  would  have  us  believe. 
There  are,  of  course,  occasional  flashes  of  fancy,  but  they  are  based,  as  a 

rule,  on  resemblances,  more  or  less  apparent,  to  some  object  or  animal. 

'Harding,  "On  MS.  Mapped  Townland  Surveys  of  Ireland,"  Proceedings  K.l  A.. 
vol.  viii,  pt.  1  ;  Windele  MSS.,  R.I. A.  ;  MacNeill,   "Early  Irish  Population  Groups," 
Proceedings  R.I. A.,  vol.  xxix,  pp.  102,  &c. 

[1*] 
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Abbreviations  Used. 

A.F.M.  Annals  of  the  Four  Masters. 

A.S.E.  Acts  of  Settlement  and  Explanation  (seventeenth  century  . 

B.S.D.  Books  of  Survey  and  Distribution  (seventeenth  century). 

I  •  -  Down  Survey  (maps  and  references). 
Inq.  Inquisition. 

O.M.  Six-Inch  Ordnance  Map. 
S.DD.  Sub-denominations  of  Townland. 

Sub-div.  Sab-division. 

T.t\.  Papal  Taxation  (twelfth  century). 

Visit.  Ecclesiastical  Visitation  Book  end  of  sixteenth  or  beginning  "i 
:iteeiitli  century  . 

BAKONTf  n|    BAHEYMOEE. 

The  me  primarily  from  the  A  rormau  De  Barrys, 

whose  lerrit  '        particularly,  however,  the  name  came  from 
the  Lords  Barrymoiv,  wh  a  iring  it  was  constituted  at 

an  earl  ■  _  ■   -   l'i  (Uibh)  Leathain,  Le.  the 
tribal  land  ted   in  Castle  Lyons.     Ui  Lehaue 

probably  embrace  rymore  is  a  barony  of  large  extent. 

embracing  twenty-nine  parishes  and  pa  _      ighly 

some  153,000  aci  I  •  the  great  and  little  islands,  are  the 

islands       9  II  iwlbowlini  and  Harper's,  &c,  in  Cork  Barbour. 

Fermoy  and  Cundons'  baronies  bound  it  >ni  the  nurth  ;  Barretts',  Cork,  and 
Kerrycurrihy  on  the  lourand  Imokilly  on  the  south,  and 

Kinnatalloon  and  Imokilly  on  the  east.  Physically,  Barrymore  is  undulating, 

or,  rath'  ily  hilly,  in  character,  but  there  is  little  actual  mountain. 

The  soil  is  of  at  lea-  ind  the  condition  of  the  people  is 

comfortable  in  the  main.  Through  the  barony  run  the  main  Cork-Fermoy 

and  Cork- Youghal  roads,  and  this  ipled  with  the  situation  of  towns 
like  Lurk,  Midi  practically    on    its    borders,  explains  to 

some  extent  the  considerable  Anglicization  that  has  taken  place.  Irish  is 

hardly  spoken  at  all  at  the  present  time,  and  in  some  parishes  I  found  great 

difficulty  in  dis  an    Irish    speaker   who   could  remember  the  tra- 
ditional pronunciation  of  the  names.     Fortunately,  hoi  esuetude  of 

the  native  tongue  that  much  of  the  folk-lore  is  still  recoverable. 

The  picturesque  and  homely  thatched  hom  of  the  nineteenth  and 

1  Book  of  Leinster.  y>.  300  ;   Martyr.  Donegal,  p.  129. 
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eighteenth  centuries  are  fast  disappearing  or  have  disappeared  in  Barrymore, 

and  ugly  two-story  slated  dwellings  are,  thanks  presumably  to  Board  of 
Works  plans,  taking  their  place.  Perhaps  it  is  not  quite  fair  to  associate 

the  ugly,  modern  houses  with  destruction  of  ancient  monuments,  but  it 

seems  a  fact  that  where  the  new  houses  are  most  common,  vandalism  has 

been  most  rampant.  Within  the  whole  barony  I  scarcely  remember  to  have 

seen  a  quern-stone,  and  I  can  recall  but  one  dresser  of  pewter.  In  the 

neighbouring  territory  of  Decies  both  the  quern-stone  and  the  set  of  pewter- 
plates  are  quite  common,  though  neither  quern  nor  pewter  has  been  in  use 

for  half  a  century ;  the  objects  are  preserved  for  old  family  associations. 

Similarly,  in  Barrymore,  I  have  found  scarcely  any  trace  of  the  Bogha 

Bride  (or  custom  of  plaiting  a  cross  of  straw  on  St.  Brigid's  Eve)  or  of 
other  folk-customs  prevalent  in  the  Decies.  The  tally-stick,  for  account  of 

labourers'  wages,  is  not  in  use,  though  the  older  people  remember  it,  and  it 
still  survives  in  other  parts  of  Co.  Cork.  Lioses,  many  of  them  fine 

specimens,  and  in  excellent  preservation,  abound,  though  hundreds  have 

been  levelled  iii  recent  years.  Pillar-stones  are  also  very  numerous ;  so  are 

holy  wells,  and  devotion  to  the  latter  is  practised  throughout  the  whole 

barony.  An  inexplicable  phenomenon  is  the  almost  total  disappearance  of 

ancient  church  remains.  Of  the  twenty-nine  parish  churches,  and  the  many 

connected  chapels  of  post-invasion  times,  not  more,  perhaps,  than  a  dozen  in 
all  have  left  any  remains ;  the  others  have  been  literally  razed  to  their 

foundations.  This  wholesale  clearance,  as  well  as  some  of  the  other 

phenomena,  or  absence  thereof,  referred  to  already.  I  feel  inclined  prima 

facie  to  attribute  largely  to  the  Desmond  war  and  its  consequences.  Strange 

that  the  Cromwellian  plantation  of  the  neighbouring  counties  should  have 

produced  results  so  very  much  less  marked. 

Parish  of  Akdnageehy. 

Ardnageehy  parish,  which,  on  its  north  side,  runs  well  into  the  Nagles 

Mountains,  includes  a  considerable  area  of  wild  and  rugged  country.  Con- 
sequently its  local  names  are  of  somewhat  more  than  ordinary  interest  and 

number.  Many  of  the  older  people — though  few  of  them  speak  Irish  freely — 
retain  sufficient  knowledge  of  the  vernacular  to  be  able  to  quote  the  correct 

forms  of  the  names.  The  parish  is  called,  in  the  usual  way,  from  the  town- 
land  in  which  the  ancient  church  and  graveyard  are  situated.  An  older 

name  was  Garthenegaythe,'  which  may  be  rendered — "  Breezy  Garden."  Of 
the  pre-Eeformation  church,   which  was   a   plain    oblong   in    plan — twenty 

'Tax.,  1291. 
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yards  in  Length,  by  seven  yards  wide — only  the  west  gable  and  the  founda- 

tions of  the  north  side- wall  survive.  In  the  gable  is  a  single,  small,  oblong 
ope,  which  splays  inwardly,  and  was  intended  evidently  to  light  a  chamber 

gallery,  partly  supported  upon  a  projecting  ledge  at  the  west  end  of  the 

interior.1  Above  the  ledge  referred  to,  the  thickness  of  the  gable  is  about 
three  feet,  as  against  a  thickness  of  four  feet  from  the  ledge  downwards. 

There  is  a  small,  nearly  square  holy-water  stoup,  or  font,  measuring  roughly 

soni'  _  11  inches  at  the  sides.  The  surrounding  graveyard — some  half- 

an-acre  in  extent — possesses  hardly  any  feature  or  monument  of  interest. 

The  earliest  inscription  I  found  was  dated  177".  1  was  unable,  unfortunately, 

jcertain  date  of  the  "pattern." 

Town  lauds. 

Abdarow,  'A rd       Rogha. — "  Chosen  (or  Choii    i  Hi  ght."     Area,  369 a. 
This  name,  a'  -  a  townland  designation,  seems  to  be  of  comparatively 

ent  origin.     Formerly  the  place,  which  is  mostly  mountain,  was  regarded 

Bub-division  of  Lackendarragb.     Mr.  R  A.  Foley  suggests 'A rd  Idir  da 
Abha. — "  The 'tween   Rivi       Height,"  instead  of  Ard  a   Rogha,  and   very 
likely  his  interpretation  is  corn 

S.DD.     An  Branar— "The  Fallow  Field." 

Tobaran  Uisge—"( Household)  Water  Well." 
Tobar  na  Leaeht— "Well  of  (beside)  the  Monumental  Piles."  The  piles 

"\   heaps  in  qui  ind   apparently    of   natural    origin  — 
simulating,  however,  the  artificial.  I  am  not  at  all  sure  <>f  this  name.  First, 

1  doubt  that  the  term  "  leaeht  "  would  be  applied  in  this  way  to  a  natural 
Btone-hi  3  ndly,  my  informant,  who  was  an  indifferenl  trishian,  and 

i  with  intelligence,  v.  somewhat  between  Leaeht,  Lag, 

and  leac.  II  inclined  most  i<>  the  first,  and  I  could  not,  on  the  occasion, 

get  his  testimony  corroborated.  I  imagine  the  word  is  really  Leacan,  a  glen 
slope. 

"Tl  lb"  Little  Rock-abounding  Fields." 

An  Fhaithche—  en,  "i  Hurling  Field  ." 

An  Seagal—'   1 
"Tl       -  —A    field    deriving  une    from    its    succulent 

idhe— "  Old  Gardi 

1  This  gallery  has  quite    i  common  feature  in  churches  of  the  pn  It   mnj 
intended  I  Sometimi  I  "f  the  gallery, 

wo  find  at  the  west  end  a  chamber  entered  from  within  the  cliurcli,  and  occasionally  we 
■t  l»'tli  gallery  and  chamber. 
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Pairc  ilea  dTor — "  Field  of  the  Bushes."' 
Pairc  mi  Mona— "  Turf  Field." 

Akdnageehy, 'Ard  na  Gaoithe — "Wind-swept  Height."  Area  (in  two 

parts),  1075  a.  The  name-giving  "  height  ''  is,  presumably,  the  exposed 
elevation  half-a-mile,  or  less,  to  south-west  of  the  ruined  church.  The  church 

itself  is  on  comparatively  low  and  level  ground.  Other  antiquities  of  the 

townland  are  four  lioses  (O.M.),  and  a  small  pillar-stone.  The  last- 
mentioned  object  is  on  the  farm  of  John  Sheehan.  One  of  the  four  lioses, 

situated  on  west  side  of  the  townland,  has  been  levelled,  and  its  souterrains 

ha.ve  been  partly  destroyed. 

Ardnageehy  (Inq.  Gar.  1). 

S.DD.  Crosara  na  Con — "  The  Dog's  Cross-roads."  The  eponymous  canine 
was  an  enchanted  hound,  or  a  woman  who  sometimes  took  the  shape  of  a  dog 

or  sheep.  This  dread  creature  frequented  the  present  cross-roads  at  night, 
injuring  and  sometimes  killing  inoffensive  wayfarers.  A  former  parish 

priest  of  the  district  met  his  death  at  the  place,  but  a  successor  of  his,  a 

Father  Falvey  (?),  is  popularly  believed  to  have  exorcised  and  finally  banished 

the  malicious  and  supernatural  visitant.  Exorcism  and  banishment  notwith- 

standing, the  spot  is  still  dreaded,  and  daring  is  the  man  who  would  pass  there 

alone  after  nightfall.     A  cattle-fair  was  formerly  held  at  Crosara-  na-Con. 

'Ard  Maganna — Meaning  unknown  ;  a  sub-division  of  no  great  area  ;  also 
an  old  name  for  the  whole  townland,  according  to  Denis  Dunlea,  an  intelligent 
resident. 

Reidh  a  Gheilte — "  The  Lunatic's  Mountain-Plain  " ;  a  former  wild  spi  >t  i  if 
some  six  or  eight  acres,  now  cultivated. 

Bun  a  Bhaile — "  The  Homestead  Hollow."1 

Pairc  na  Oeardchan — "  Field  of  (adjoining)  the  Smithy." 

Pairc  na  Noinini — "  Daisy  Field." 
Paire  a  Leasa — "  Lios  Field." 

Pairc  na  bhFear— "  The  Men's  (Meeting)  Field,"  i.e.  the  place  where  men 
assembled  on  Sundays  or  on  summer  evenings. 

Pairc  na  mBreithre — "Field  of  the  Judgment  (Verdict)";  evidently  its 
ownership  was  the  object  of  a  lawsuit. 

Pairc  na  mBullana — 'Field  of  the  Large  Round  Stones  (Bowls)." 

1  I  translate  Baile  uniformly  as  homestead,  though  1  feel  that  this  word  dots  not  always 
express  the  exact  sense  of  the  Irish  term.  The  ordinary  rendering,  town,  is  less  exact 

and  somewhat  misleading.  An  alternative  rendering,  stead,  has  been  suggested  ;  hut  1 
do  not  think  that  it  has  any  advantage  over  homestead,  and  it  is  not  as  well  understood. 

In  Australia,  the  word  "  homestead  "  is  in  constant  use  to  signify  the  same  thing  exactly 
as  our  Irish  llaile, 
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  II"    I  Long   Garden";  locally  bj   garden  is  meant  a  tillage- 
field. 

Paithche — "  Paddock   or  Hurling  Field  or  Fair  Green)." 

Ballinlegane,    Baile   an    Liagain — "Homestead  of  (beside)  the  Pillar- 

Stone."     Area,  631a. 

Dallilega  (Depositions,  lG.r>_>. 
The  wonl  Baile,  by  the  way,  enters  into  the  composition  of  no  lower  than 

6,400  Irish  townland  names.1     X  imes  incorporating  the  term  we  may  regard 
ilmost  exclusively  of  post-invasion  origin.     The  eponymous  pillar-stone, 

which  stands  in  Twomey's  farm,  is  a  massive, and  indeed  magnificent, example 
of  this  cl.ws  of  monument;  it  is  almost  square  in  horizontal  section,  and 

measures  nearly  twelve  feel  in  height  by  from  thirty-eight  to  forty-live  inches 

a  the  sides,     close  to  the  greal  dallan,  and  in  the  same  large  field,  is  a  well- 

■  I  circular  lios  of  medium  area   with  rampart  some  six  or  ei^ht  feel 

high,     i'ii  the  townland  an-  two  further  lioses,  also  in   fair  preservation. 

X.-  u  the  -     th-wesl    ingle  of  the  townland,  on  the  farm  of  Mr.  •  'ashman,  is 
a  second,  hut  much  smaller,  standing  stom — also,  apparently,  a  true  dallan. 

S.DD.     Seana   Bhaile— "Old   Homestead  (or  Village)";    a  sub-division, 
consisting  of  thr   ir  in   large  fields,  on  which  a  fair  was  formerly  held. 

Faithchinidhe,- "The    Paddocks    Greens  or   Hurling 
FieL 

IVni  •  Field  of  the   Pillar-stone;"1  from  the  great  dallan 
above  referred  to. 

Ban  a  Bhaile—"  Home  Field"  :  it  adjoins  -The  Faheens"  above. 

Toll  :  Well";  now  drai   I  by     subterranean  aqueduct. 
•■I        ,  :  i  w.i  large  fields. 

■•Tic   -  1  Fidd,"  "The  Lumpy  Field."  and  "The  Lime  Field." 

Bishop's   I  I  in -an  Easpoig— "The   Bishop's  Castle."    Area, 
?  \. 

The  Ordnance  Survey  field   hook-  give  >  »i l<;'ni  an   I -I ■  < - ) ■- •  i u  as  the   Irish 
form  :  hut  I  distinctly  got  Caislean   from   the  only  local  speaker  of  Irisl   

intelligent  and  trustworthy  man)  who  had  ever  heard  an  Irish  form.     I'd  haps 
mistake  foi  ■  lilean  oi  ersa;  the  two  words  could  he  easily 

The  name  Ballinaspuigmore  occurs  in  the  Depositions  of  1652, 

'  Reeves,  "Townland  Distribution  of  Ireland." 
-  In  local  generally  a  pillar-atone,  with  which  (Lilian,  gallan,  liagan  and 

cloch  fhada  an-  synonymous. 
Oilean  is  one  of  the  words  of  occasional  occurrence  in  Irish  place-names,  the  true 

f  which  it  is  difficult  to  fix.     Often,  of  course,  its  force  is  our  English 

"island"  ;  hut   there   are  many  cases,  like  the  present,    in  which   the  literal  sei 
able.     It  has  heen  suggested  that  the  toponomical  oilcan  is  a  small  area  BUITOunded 
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and  most  likely  it  designates  the  present  townland.     Consequenl   on  agri 

cultural  improvements  (?),  a  fairly  clean  sweep  has  been  made  of  the  former 

antiquities  ;  the  only  items  surviving  are  —one  large  circular  lios,  almost 

perfect,  and  a  solitary  pillar-stone,  five  feet  high  by  three  feet  six  inches  and 

one  foot  nine  inches — both  on  Mr.  James  Cashman's  farm.  On  surface  of  the 

pillar-stone  are  some  natural  cup-hollows.  Built  into  a  gate-pier,  at  entrance 

to  the  field  in  which  stands  the  pillar-stone,  I  found  an  ogham-inscribed  slab 

which  I  had  removed  to  University  College,  Cork.1  The  inscription  which, 

unfortunately,  is  incomplete,  reads :  "  Olagni  Maqi  .  .  .  ."  (Of  Olagnos,  the 
Son  of .  .  .  .).  Sub-denominations  are  very  few,  and  portion  of  the  townland 
lies  within  the  neighbouring  parish  of  Kilquane. 

S.DD.     Pairc  'Ard  -"  High  Field." 

Bogach  'Arc! — "  Elevated  Swamp."  The  name  is  applied  to  a  field  now 
quite  dry  and  arable,  but  sporadically  producing  bog-plants  which  testify,  as 
does  the  name,  to  its  former  marshy  character. 

Bridesoavn  Baile  na  Bride,  ats,  Cnoc  an  Chatha — "  Homestead  by  the 

Bird's  Paver,"  otherwise  "  Hill  of  the  Battle."  Area,  905  a.  I  got  the  first 
name  from  P.  Murphy,  Edmondstown,  and  the  second  from  P.  Kennedy,  who 

could  not  say  for  certain  whether  it  was  a  synonym  for  the  first  or  merely 

designative  of  a  sub-division  of  the  latter.  I  failed  to  find  local  corroboration 
of  the  second  name  ;  the  first  was  amply  corroborated,  although  the  Ordnance 

Surveyors  do  not  record  any  Irish  form.  Seasoning  from  failure  of  the 

Surveyors  to  find  (or  record)  an  Irish  form,  it  looks  as  if  the  present  official 

name  is  modern ;  moreover,  we  do  not  find  it  in  the  usual  seventeenth-century 
documents.  From  its  appearance,  however,  I  am  inclined  to  think  it  some 
centuries  old. 

S.DD.  "  Bride  Paver  "  (O.M.) — Bride ;  the  name  of  a  Celtic  goddess, 
from  root  Bri,  strength,  &c.  Compare  Brigantes,  the  name  of  a  well-known 
Celtic  tribe.  Our  present  Bride,  which  joins  the  Blackwater,  is  sometimes 

styled  Bride  Barracha  to  distinguish  it  from  the  P>.  Muscraidhe.  a  tributary 
of  the  Lee. 

Cuile — "  Back  Place,"  the  name  (locative  case)3  of  a  well-known  sub- 
division. Cvil,  gen.  ciiil,  and  ciiil,  gen.  cuile,  are  very  difficult,  and  often 

impossible,  to  distinguish  in  place-names.     Of  course  one  is  masculine  and 

by  a  stream  or  marsh  ;  even  this  does  not  explain  away  the  difficulty,  for  the  oilcan  is 
not  always  so  surrounded.  Perhaps  the  word  had  reference  to  proprietorship  or  estate  ; 

the  place  may  have  been  a  small  property  surrounded  on  all  sides  by  another  estate. 

1  See  "Ivernian  Journal,"  vol.  vi,  pp.  201,  &c. 
3  Use  of  the  dative  (locative)  for  the  nominative  is  fairly  frequent  in  Irish  place- 

names.  The  usage  doubtless  arose  from  association  of  the  name  with  the  idea  of  motion 
thither  or  thence. 

R.I. A.   PROC,  VOL.   XXXIV.,  SECT.  O.  -  I 
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the  other  feminine;  but  the  gender  is  of  little  help,  since  both  words  generally 

appear  at  the  beginning  of  the  name.  It  is  some  comfort  in  the  matter  that 

the  words  do  not  differ  greatly  in  meaning. 

Poll  Lughaidh— "  Drowning  Place  (Pool)  of  Louis  ";  a  deep  pool  in  the 
Bride,  the  name  of  which  has  been  corrupted  to  Poll-a-Wig,  in  popular 
usasre. 

Poillin  na  "bhFod— "  Little  Liver-Hole  of  the  (Turf;  Sods,"  in  allusion 
probably  to  the  use  of  burning  turf  in  poaching. 

"The  Turning  Hole,"  a  third  river-hole  and  small  whirlpool  well  known 
to  anglers  and  poachers. 

Ceim — '  1'  sub-div.  containing  some  twenty  acres. 

CNOPPOGB,  Cnapog — ••Knoll."  Area,  330  A,  This  townland  is  almost 
entirely  uninhabited,  although  as  long  ago  as  the  year  before  the  famine 

twenty-live  acres  of  it  were  under  cultivation. 

S.D.  Seefin  (O.M.)  Suidhe  Finn— "The  Sitting  Place  of  Fionn 

(Mac  Cumhaill) ";  a  name  of  frequent  application  to  mountain  peaks 
and  cairns.  The  present  Suidht  is  at  the  extreme  north-east  angle  of  the 
townland,  and  at  an  elevation  of  1392  P( 

Bunnaglanna,  Pun  a  Ghleanna — " Glen  Bottom  (End."  Area,  247a. 

The  old  people  use  Bun  a  Bhaile, "  Village  End,"  as  a  synonym.    Agricultural 
npation  is  recent,  and  that  the  name  is  comparatively  modern  is  suggested 

by  its  absence  from  ancient  documents. 

SJDD.     P  -     -    Watei  Serpent":   I  give  the  name  as  I  got  it, 
though  I  cannot  explain  it>  application  here  i"  a  field. 

Poll  an  Rudaire— "The  Knight's  Pool";  a  hole  in  the  Bride  Liver, 
_  ht's  drowning  pi 

Connlacb  Liath  ("Grey  Stubble"),  CuiTach  ("Swamp"),  Ban-a  Leacan 

Summit  of  tl  "),  Fiadhnan  ("Wild    Place    I    Moin    Loman 
Bare  M     :  :  md  Cnoc&n  Ruadh  ("Little  Red  Hill") — the  names 

of  a  numl  Ids. 

CasRIO,   '  s   -"Rock."      i      t,  325   a.;  a   long  and  narrow  strip  of 
mountain  land,  thinly  populated,  and  in  part  uninhabited. 

3.DD.— Two  fiel  pS     na  Ghairdin  and Seana Phairc — 

"Old  Garden  "and  "Old  Field." 

i'ihmnkyfiki  '  P  a  tSimne' — " Field  of  the  Chimney."  Area,  141a. 
I        name  ed    from   a    ruined    house  with    a    standing  chimney, 

once  almost  the  only  artificial  feature  on  the  townland.  Reclamation  has 

been  recent.  Ath  a  Duna  appears  to  have  been  the  older  name.  The  Dun 

is  not  necessarily  a  rath  or  lios  oi  any  artificial  structure  at  all ;  sometimes, 

especially  in  glens  and  mountain  it   it  a   natural  mound,  simulating 
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a  rath  in  its  rounded  and  regular  appearance.  At  Ihe  date  of  the  Ordnance 

Survey  one  Catherine  Heaphy  was  engaged  in  teaching  Irish  here;  there  was 

also,  at  the  same  period,  a  private  school  attended  by  about  forty  pupils,  who 

paid  2s.  eacli  per  quarter  for  tuition  in  reading ;  2s.  6</.  for  tuition  in  reading 

and  writing  ;  and  3s.  for  the  whole  three  R's.1 

S.D.  Carraig  an  Aifrinn — "Mass  Rock";  a  natural  outcrop  or  cliff  by 
the  river,  in  the  shelter  of  which,  presumably,  people  met  feloniously  to 

worship  in  the  Penal  Days  of  saddening  memories. 

COMMONS,  Coiniin  and  Reidh  a  Choiinin. — Idem.  Area,  389  a.  ;  all 

mountain,  and  practically  uninhabited.  The  Ordnance  Surveyors'-  add  a 
note — "John  Hide,  Esq.,  and  Pierce  Nagle,  Esq.,  each  claim  the  whole  as  their 
property.  None  of  it  cultivated,  but  very  capable  of  being  so.  No  rent  paid 

for  it." 

S.DD.  An  Leacht — "  The  Monumental  Pile,"  on  the  mountain  summit. 
Leachts  deserve  to  be  classed  as  a  special  type  of  rude  stone  monument; 

they  vary  enormously  in  age — from  the  Bronze  period  to  the  nineteenth 

century.  Even  within  the  past  sixty  years  leachts  have  been  raised  to 

commemorate  tragic  events  like  murders  and  deaths  by  accident.  Leachts 

— like  our  present  specimen — on  mountain  summits  are  of  the  oldest 
variety,  and  date  from  prehistoric  times. 

Eeith  Ghorm.  "Bluish-Green  (Dark)  Vein."  "  Feith,"of  rather  frequent 
occurrence  in  mountain  and  bog  names,  is  applied  to  the  luxuriant  green  band 

or  patch  which  marks  the  course  of  a  subterranean  spring.  In  the  present 

instance  the  Feith  is  a  well ;  originally  the  name  must  have  been  applied  to 

the  strip  of  coloured  herbage  which  indicated  the  course  of  the  spring  issuing 

from  or  feeding  the  well. 

Corbally,  Corra  Bhaile — "  Bound  Hill  of  the  Homestead."     Area,  431a. 
This  is  a  townland  name  of  fairly  frequent  occurrence  throughout  Ireland. 

O'Donovan  generally,  if  not  universally,3  explains  it  as  "  Odd  Town,"  i.e. 

Cor  Bhaile,  which  I  venture  to  designate  incorrect.  Joyce  follows  O'Donovan, 
and  I  may  appear  guilty  of  temerity  in  differing  from  such  eminent  authority, 

but  I  have  always  heard  the  name  pronounced  Corr  a  Bhaile. 

Corbally  (D.  S.  Reference). 

S.D.  Fleisc — "Wet  Place";  a  sub-div.  of  some  hundred  acres.  There 
is  also  a  Flesk  River  in  this  barony,  as  well  as  one  in  Kerry  and  another  in 
Antrim. 

Glenkasack,    Gleann    na    Sac— "Glenn    of    the   Sacks";    presumably 

1  Ordnance  Survey  Field  Books. 
-  Field  Books,  Ordnance  Survey.  Mountjoy  Barracks. 
•!  TVkl  Books,  Ordnance  Survej  . 

- 
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because,  owing  to  want  of  roads,  loads  had  to   be   carried  in   sacks  slung 

across  horses'  backs.    Area,  485  a.,  largely  mountain. 

S.DD.    An  Beidh— ■  The  Mountain  Plain  " ;  a  field 

"  The  Dummy  Field  " :  a  large  semi-reclaimed  enclosure  of  perhaps  forty 

acres.,  which  is  said  to  have  been  "  graffed,"  many  years  ago,  by  two  or  three 
deaf  mu: 

Glexvilix  Gleann  a  Phreachain — ':  Glen  of  the  Crow " :  originally, 

according  to  one  authority,  the  name  was  Gleann  na  bhFraochan  ("  Valley 

of  the  Whortle-berries  "».     Area.  941  a. 

Biolaraeh   (The   Biolara.:.  — "The    Watercress-abounding 

-  the  same  as  the    Irish   name  rgrasshill ;   i". 
applied  in  the  present  instance  to  a  well. 

Jbog  W  .a  superior  kind  of  hand  turf  made  there, 
and  said  to  resemble  sea-coal  iii 

Cumar  na  Saga:   —    .  er  Confluence":   perhaps  because 
the  priee  ence  was  near  by,  or  because  the  confluence  marked  the 

meeting-place  of  coterminous  parishes,  or  again,  perhaps  because  some  pr 
were  drowned  in  the  rivei 

Gleann  Ban—    V,  n." 

Cai-     .      •  —  e  name  is  now  applied  to  a  stream,  but 

originally  it  d  ■:■  ■  _  la  rock  which  overlooks,  or  overhangs,  the  river. 

E.  Kinahan'e  demesne.     Here      •:•:•  stood  a 

dallan  "  as  large  as  the  Bally".  -jcinien."     Throughout  the  Barony  the 
te  numerous  "  Stone  Fields  "  and  Paircs-na-Cloiche 

P.  na-g'  e  really  pillar-stones.     Alas,  that  so  many  of  them  have 

disappeared  ! 

Bun  a  Bhaile  and  Barr  a  Bhail:  —    Village  End"  and  "Village  ] 
respectively. 

a  river  pool  in  which,  presumably,  the  strolling  man 
of  solder  met  his  untimely 

"The1  is  the  genitive  case  of  Inis,  an  island, 
and  the  word  is  commonly  applied  to  a  river-holm  or  a  low-lying  meadow 
a  stream. 

Glashanabrack    ..  :ia  luBreac  — "  Trout  Stream," 
on  the  east  boundar.  .ownland     The  common  name  now  i-    •  Trout- 

brook,"  in  which  an  effort  13  made  to  preserve  both  the  sound  and  the  sense 
of  the  origii. 

.   -  i  161  A 

.  1. 

I  met  no  light  on 
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origin  of  the  name.     Perhaps  it  was  a  half-rendering  of  Pairc  na  mB6, 

"  Field  of  the  Cows,"  or  of  P.  na  raBoth— "  Field  of  the  Tents." 

Inchinanagh,  Inse  na  nEach. — "  The  Horses'  River  Holm."   Area,  230  \. 

S.DD.  Barr  a  Bhothair — "  Top  of  the  ltoad  "  ;  applied  here  to  a  cross- 
roads. 

Cluain — "  Meadow  "  ;  a  field. 

"  The  Blacks  " ;  applied  to  a  group  of  small  fields  in  allusion  to  the  colour 
of  their  peaty  soil. 

"  The  Long  Streak  "  and  "  The  Short  Streak  "  =  two  fields.  Streak  here 
is  really  the  Irish,  Stniic,  a  portion  of  anything  involving  length. 

Poll  a  Chorcain — "  The  Pot  Hole"  ;  in  the  river. 

Killeagh,  Coill  Liath— "  Grey  Wood."  Area  631a.  "  Torna  "  states 

that  the  name  is  Cill  Liath — "  Grey  Church."  I  helieve  the  townland  is  now 
uninhabited,  though  it  was  not  so  at  the  date  of  the  Ordnance  Survey,  when 

it  produced  thirty  barrels  of  potatoes  and  six  of  oats  to  the  acre.  Killeagh 

is  a  very  long  and  narrow  townland. 

S.DD.  Boigthin  Ruadh — "  Little  Soft  Red  Bog";  a  bog  or  sub-division 
of  considerable  area,  near  the  mountain  summit,  which  produced  an  excellent 
brown  turf. 

Feith  na  Bearna — "  Vein  of  the  Gap."  Feith  has  been  already  explained 
as  the  designation  of  a  green,  grassy  line  in  a  mountain  bog  indicating  the 

course  of  a  spring. 

Killuntin,  Cill  Fhionntain — "  Fintan's  Church."  Area,  in  two  divisions, 
914  a.  Site  of  the  ancient  Celtic  Church  which  gave  its  name  to  the  town- 
land  is  now  occupied  by  Killuntin  House.  A  man  who  saw  the  old  graveyard 

sixty  or  seventy  years  since  describes  it  as  surrounded,  more  Hibcrnico,  by  an 

earthen  fence  of  the  usual  circular  type.     No  remains  now  survive. 

S.DD.  Moin  na  Snathaire — Meaning  unknown  ;  perhaps  M.  a  Snainh- 
aire.     It  is  the  name  of  a  sub-div.  and  the  site  of  a  former  village. 

Pairc  na  gCaorach — "  Sheep  Field." 

"  The  Black."     (See  under  Inchinanagh,  antea)'. 

Knockaunlour,  Cnocan  na  Lobhar — "The  Lepers'  Little  Hill."  Lepers 
may  have  lived  there,  or  the  lands  may  have  been  part  of  the  endowment  of 

an  hospital  for  lepers.  Knockaunacarren  seems  to  have  been  an  older  name  ; 

at  any  rate  it  was  the  name  given  to  the  Ordnance  Surveyors  by  R.  G. 

Champion,  Esq.     Area  545  A. 

S.DD.  Comerboy  Bridge  (O.M.)  on  south-east  boundary.  Cumar  Buidhe 

— "  Yellow  River  Confluence." 

The  Cnocans  (Cnocain — "Little  Hills  ");  the  fields  surrounding  a  natural 

Dun,  or  gravel  mound,  on  Ford's  farm. 
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Pairc  an  Athain — "  Little  Ford  Field." 
Biolarach — (See  under  Glenville  above) ;  a  well. 

Seana  Phdna — "  Old  Pound  "  ;  the  name  of  a  field.  The  "  Pound"  was 

more  than  a  mere  place  of  internment  for  straying  animals  or  the  sheriff's 

seizures.  It  was  also  the  temporary  depository  of  the  tithe-proctors'  prey ; 
and  the  word  was  used  locally  in  the  very  wide  sense  of  a  safe  enclosure  or 

yard  for  cattle. 

Gort  Dubh  ("  Black  Harden  "),  Pairc  a  tSeagail  ("  Eye  Field  "),  Paircin  a 

Round  or  1'.  na  Rami  ( 'i.  Faithce  ("  A  Lawn  ")  and  Feithin  ("  Little  Green 

Vein  ") — a  series  of  interesting  field-names. 

Kn<>  KADOOBTY,  Cnoc  Ui  Dubhartaigh— "  O'Doorty's  Hill."  O'Donovan, 
who  writes  the  qualifying  term.  Diirta,  says  the  meaning  is  very  uncertain. 
I,  however,  found  the  nan  ve.    Area,  358  A.    The  townland  is  entirely 

uninhabited,  and  its  name  is  a!:  gotten  in  the  locality. 

Knoppogk,  Cnapog  — " Hillock."     A  58a.;  almost  uninhabited. 

Lackkndabuagh   .  Darach — "Glen-slope  of  the  Oakwood."    Area, 

in  three  divisioi  v.     Observe   the   use  of   the   oblique    Leacan    I'm' 
the  nominative.    Thi  .•■  lios,  in  tolerable  preservation,  on  Murphy's 
farm. 

Laokendaragh  |  D.  8.  R.). 

8JDD.     i  "BockP 

Bothairin  Dearg— "  Little  Red  Road  ";  on  south  Bide  "i'  townland. 
Tuar  a  Bhothain—    i  ■  ght-field  of  (with)  the  Shed." 

5    ne-pile";  the  name  of  a  small  Bub-div. 
thail— "  O'Cathal's  Trench." 

:  an  Aifrinn — " The  Mass  Rock." 

"The   Lawn     (Dalian  —  A    Pillar-stone  ;  a    mountain   sub-div.  of  some 
fourteen  acres. 

Pain  in  an  Airgid — "Little  Field  of  the  Money";  in  allusion  to  alleged 
buried  treasi 

-: — Pain-  n.i  gCloch  ("  Field  of  the  Stones  " ;  most 

probably   pillar-stones);   Pairc   na   Sgeiche   ("Field   of    the    White-thorn 
i  b  Field   of  thi  ;    Pairc   na  gCoinin 

Field  of  tb'-  Rabbits");  Pairc  a  Chumaraigh  ("Field  of  the  Hills  and 

II   II   .-"      I'.      Pounds;   The  Black-:   Faoifaun  (probably  Faoi-Fanaidh) 
I    Bel  .\  the  Incline  ") ;  Banog  ("  Little  Field  "  ?),  &c.,  &c. 

Ltravarrig.     LtIIiii    .i    Bharraigh —  River-fork";   so  named 
from  junction,  at  thi-  place  ••!  i  -mall,  nameless  river  with  tin-  Bride.    Area, 

S.D.     Unocan — "  Little  Hill "  :  a  sub-div. 
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Meenane,  Minean — This  is  a  mountain  name  of  fairly  frequent  occurn  ai  i 

and  signifies,  according  to  O'Donovan,'   ;i  sina.ll  ̂ rcni  pate  I   a  mountain. 

Area,  559  a.  There  was  a  lios,  not  noted  on  the  O.M.,  in  a  Held  on  Towhill's 
farm. 

S.DD.  "  Watergrasshill  "  (CM.).  Cnocan  na  Biolaraighe— ("  Little  Hill 

of  the  Water  Cress  ").  Strictly  speaking  Biolarach  is  the  stream  which  flows 
through  the  watercress,  or  in  which  the  latter  grows.  1 1  is  not  necessary  to 

remind  the  reader  how  this  place  derives  its  fame  from  the  former  residence 

here  of  one  who  literally  had  greatness  thrust  upon  him — Father  Daniel  Prout, 

"  Of  Watergrasshill,  the  renowned  P.P." 

The  good  priest  died  in  1830,  and  is  buried  at  Ballinaltig,  a  couple  of  miles 

from  the  village  for  ever  associated  with  his  memory.  A  stream,  which  rises 

in  Bishop's  Island,  ran  down  the  whole  length  of  the  village  street,  and  in 
the  old  mail-coach  days  there  was  a  pool  for  watering  the  horses.  Water- 

cress nourished  in  the  stream  and  catchment  pool  in  question,  and  hence  the 

name.  Immediately  previous  to  the  famine,  there  were  one  hundred  and 

thirty  inhabited  houses  in  Watergrasshill,  and  a  population  of  some  five 

hundred  and  twenty. 

Bothairin  Bhlaic — "  Little  Road  of  the  Peaty-surfaced  Place."  The 
word  Blac,  occurring  occasionally  in  mountain-names,  is  really  the  English 

"  black,"  which  is  used  as  a  noun  to  designate  the  dark  soil  of  reclaimed 
mountain  land. 

Beal  a  Chreathaigh — ("  River  Mouth  of  the  Hurdle  Bridge  ") ;  a  sub-div. 
Compare  the  Latin,  crates. 

"  Blackstone  Bridge  "  ;  this  place  was  a  Mass-station  in  the  Penal  times. 

Ladhar  na  nGleann — "  Fork  of  the  (two)  Glens  "  ;  another  sub-div. 

Pairc  a  Leasa — "The  Lios  Field";  in  which  was  the  obliterated  rath 

already  referred  to.: 

Moneygokm,  Muhie  Ghorm — "  Dark  Green  Shrubbery."  Area,  652  a. 
The  place  is  now,  and  perhaps  always  was,  better  known  as  Tooreen  (Tuairin) 

— "Little  Night-Field  for  Cattle."  Moin  a  Chumair  ("Bog  of  the  River 

Confluence  "),  and  Na  Cumaracha  ("  The  Hill  and  Valley-abounding  Place  "  . 
seem  to  have  been  old  synomyms ;  for  instance,  in  the  Surveyors'  Sketch 
Map  the  place  appears  as  Mouacummer.  At  the  date  of  the  Ordnance  Survey 

the  townlaud  constituted  a  single  farm. 

1  U.S.  Field  Books,  passim. 

-The  name  "Lios  Field''  is  of  extremely  frequent  occurrence,  like  "  liig    Field," 
"House  Field,"  and  "Road  Field.''     It  will  not  therefore  be  recorded  for  the  future, 
except  in  special  cases. 
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5.DD.     Tooreen   (O.M  I  -Tuairin  (as   ibovi       applied  more  particularly 
to  the  village,  and  popularly,  by  extension,  to  the  whole  townland. 

Tuairin  Beag — "  Small  Cattle-Field  "  ;  a  sub-div. 
Cnocan  an  Fhuarain— "  Little  Hill  of  the  Spring  (Well)." 

Turtog  'Aid—"  High  Earth-Bank." 
Cnocan  —  "  Little  Hill." 

ds—"  Trench." 

Druini  na  Reidhe — "  Ridge  of  the  Mountain  Plain." 

MtJLLKNABOREB,   Muileann    na  Buithrighe — "Glen   of  the   Roaring  (or 

ording  to  O'Donovan.     Richard  A.  Foley  suggests  Maoilinn 

na  Bo  Riabhaigh  Hill  of  the  Brindled  Cow."    There  is  neither  trace 
nor  tradition  of  a  mill,  and,  as  the  place  is  mostly  mountain  recently 

reclaimed,  it  is  very  improbable  that  ii  ever  had  such  a  structure.  Possibly, 

as  O'Donovan  suggests,  the  name  is  derived  from  a  "fairy  mill."  Ialsogot 
the  name  as  Muillean  a  tSamhraidh,  hut  as  I   found  little  corroboration  I 

■  h  no  importance  to  it.    Area,  885  a. 

S.DD.     An  Chlais — "The Trench  ";  a  huge  natural  excavation. 

Luibh-ghlaa — "Green  H<  afield. 

'The  Blacks";  -"me  small  fields;  a   mtea,  under  Meenane. 

Paircin  Tobair— "  Little  Well-field." 

Tinagbragh,  Tigh  na  Sheep-hi  An -a,  468a. 
lioses  on  the  townland  and  one  of  these  is  quadrangular 

in  plan.     Of  the  j  double-ramparted.   The  square  lios  was  stone- 
lined,  and  tl         -  mens  had  Bouterrains.     The  poet 

John    O'Murphy     N.I  ode    to    Thomas    Barry   of 
Tin  Anothei    member  Barry  family  (styled  "of  Water- 

grasshill "),  who  had  fought  at   Fontenoy  in    1745,  died  in   1822,  aged  11. '! 
B(  as  6  ft.  2  in.  in  height,  and  as  walking  erect 

the  I 

S.DD.       -     -  Well      O.M.);  tions  are  now  performed,  but 

sixty  "  i"  have  been  made  there  formerly.  - 

-     na  Bhaili        l  l      Village  Site."  Th  •nee, 
and  is  m<-t  with  in  places  where  then-  is  no  other  living  tradition  of  the 
villagi 

Lub  an  tSagairt — "The  Priest  -  Loop";  a  curve,  or  bend,  in  the  road, 
with  a  v,  It  looks  like  a  ceall,  or  early  church  site  ;  but 

there  is  no  tradition  of  the  latter  beyond  a  hazy  popular  notion  of  some 

inny  association. 

Windeli  MSS.  K  I  \    12   I.  8.  I     Id  Books,  0  - 
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Pairc  a  liandi;  meaning  unknown. 

Toorgarriff,  Tuar  ( rarbh — "  Rough  Night  Field."     Area,  644  a. 

S.DD.  "Tower  Hill"  (O.M.) — This  is  probably  a  very  incorrect  rendering 
of  Teamhair,  a  hill.     Indeed,  the  townland  name  may  be  Teamhair  Garbh. 

Seana  Bhaile ;  a  field.     See  under  Tinageragh  above. 

Parish  of  Ballycurrany. 

The  present  parish  is  of  very  irregular  outline,  of  less  than  average  size, 

and  of  scarcely  average  interest  archaeologically.  It  derives  its  name  (which 

is  at  least  seven  centuries  old)  from  the  townland  upon  which  the  church 

stood.  The  district  embraced  is  hilly  and  somewhat  off  main  routes  — two 

facts  which  are  to  advantage  from  our  present  point  of  view.  Perhaps  the 

local  names  are  correspondingly  well  preserved,  and  of  interest  above  the 

average.  Close  to  south  boundary  of  the  parish,  and  on  summit  of  a  glen- 
slope  overlooking  a  stream,  is  the  ancient  parochial  graveyard,  within  which 

was  the  church.  Of  the  church  itself  nothing  remains ;  its  approximate 

site  is  occupied  by  three  Wilson  family  vaults.  Appropriation  of  ancient 

church  interiors  and  such  quondam  sacred  places  was  one  of  the  petty 

aggressions  of  the  (Jromwellian  and  Williamite  gentry.  Appropriation  was, 

under  the  circumstances,  quite  bad  enough ;  but  these  parvenus  went 

further.  They  pulled  down  what  remained  of  the  old  walls,  and  used  the 

materials  to  build  themselves  vaults,  and,  of  course,  in  their  day  none  of  the 

native  stock  dared  say  them  nay.  The  Ordnance  Surveyors  state  that  the 

foundations  of  the  church  were  dug  up  in  1810.  The  Eoyal  Visitation  in  1615 
found  the  church  and  chancel  fallen  even  then. 

TOWNLANDS. 

Ballybrannagh,  Baile  na  mBreatnach  — "  Walshes'  Homestead."  Area, 
in  two  divisions,  314  A. 

There  was  one  lios,  now  destroyed,  on  FitzGerald's  farm.  There  are  also 
the  remains  of  an  ancient  church,  called  Seana  Teampuilin,  standing  within 

a  small  enclosed  cemetery.  In  middle  of  the  field  adjoining  the  churchyard 

is  a  large  circular  lios  in  a. good  state  of  preservation. 

S.DD.     "  The  Sheepwalks  "  ;  this  is  a  60-acre  field. 

Carraig  na  gCon — "  The  Hounds'  Rock  " ;  the  name  is  applied  to  an 
elevated  field  some  four  acres  in  area. 

Ath  an  Isil — "  Ford  of  the  Low-lying  Place  "  ;  on  the  boundary  with 
Condonstown. 

Seana  Theampuilin — "  Little  Old  Church  " ;  the  ancient  religious  building 
referred  to  above.     It   was  evidently  not  a    parish  church,    but   either  an 

B.I.A,  PROC,  VOL.  XXXIV.,   SECT.  C,  [8] 
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ancient  Celtic  foundation  or  a  votive  chapel  of  post-invasion  times.  The 
foundations  of  the  building  arc  fairly  traceable,  and  show  the  church  to  have 

been  some  forty-eight  feet  by  twenty-one  feet  internally. 

Pairc  na  Claise  " — "  Field  of  the  Trench  "  ;  a  field-name  of  rather  frequent 
occurrence. 

Paircin  na  t  luinge— "  The  Field  of  the  Swingletree."  1  am  not  quite  sure 
of  this  name;  my  informant  had  but  little  Irish. 

"  Tin-  Mollies."  The  name  is  applied  to  a  stream,  and  is  supposed  to  be 
derived  from  two  or  three  old  women  who  lived  close  together  on  its  hank. 

Ballycbanny,  Baile  [Ji  Caranaigh— "  O'Crane's  Bomestead."  O'Donovan 

make-;  it  B.  Crannach,  " Tree-surrounded  Homestead,"  bul  [give  the  name 
as  1  heard  it.     Area,  in  two  division 

B  Ij  ranich  (Tax.  1291  ;  Balyncrany  (Inq.  Eliz.) ;  Ballycarany 
(Visit.   lOle  . 

SJDD.    "The  Blacks"  ;  a  6eld. 

Miss    Path  Field";  a   tield   through    which    leads   a    path   used  as  a 
"  short  cut  "  "ii  Sund 

An  Chill;  a  tield  which  adjoins  t!  ■..ml. 

Well";  a  holy  well  at  foot  of  the  glen  neai  the  graveyard.    The 
well,  which  is  held  iii  much  reverence  locally  by  a  spring  filtering 

from  the  bill  behind.     It  is  at  pn  ed   with  a  roof  of  mason-work, 
and  in  front  and  around  i  d  some  rudely  carved  structures  of  stone, 

the  pious  work  of  an  aged  man  named  John  Barry.  Votive  rags,  &c,  adorn 

in  ancient  thorn  \     .  the   well,  ami  "rounds"  are  >tiil  made  on 

I  ist  F'th.     T  in  fact,  "ii  the  patronal  day  is  so  great  that  it 
becomes  "a  pattern."  The  water  is  popularly  believed  to  be  specially  efficacious 
in  cure  of  ague  an 

a  Limit — "  Cat  Hole  "  :  in  Stream,  on  wist,  side  of  townland,  wliere  a 
:  by  subscription  in  1810. 

I'.ali.yn.v .-lasiiv,  Boile  na  '  laise—  II  mesteadof  the  Trench  ";  doubtless 
from  the  great  natural  trench  or  glen  (it  has  no  bog  or  stream  al  base)  which 

runs  north-east  and  south-west  through  the  townland.  Area,  406a.  There 
are  two  lioses. 

Ballinaclashi-   (1  1  and  [nq.  Eliz.  . 

S.DD.— "Glenview"  (OM.  . 

"Gwynne's  Well" 

Ceathramha  — '  Burnt  Quarter  " ;  a  sub-division,  of  some  forty- 
five  ai 

Ba:  ii,  Bade  na  gCloch — "  Bomestead  of  the  Standing  Stones"  ; 
none  of  theeponj  liars  survive.     That  the  name  is  derived  from  pillar, 
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rather  than  field,  stones  is  deduced  from  the  faot  that  Hie  natural  surface 

(heavy  clay)  is  practically  stoneless. 

S.D.  Loch  Feibil — Meaning  unknown;  perhaps  "pebble  pond";  the 
name  is  now  applied  to  a  field. 

Ballynakilla,  Baile  na  Oille— "The  Church  Homestead."  Area,  509 a. 
I  failed,  after  minute  investigation,  to  find  traces  or  tradition  of  church. 

BaUynakill  (B.S.D.). 

The  following  place-name  rhyme — found  in  many  places  as  well — was 

quoted  by  a  local  Irish  speaker.  It  really  was  originally  applied  to  Bally- 

cotton  by  the  Irish  poet,  Pierce  FitzGerald : — 

Baile  na  Cille,  baile  beag,  briste, 

Agus  a  thon  le  huisge, 

Agus  mna  gan  tuisgint  ann. 

There  were  two  lioses,  but  both  are  now  levelled,  and  Mulcahy's  house 
stands on  the  site  of  one. 

S.DD.     Sliabh  Leid — Meaning  unknown. 

Tobar  a  Chaipin — "Well  with  the  Little  Cap  (of  masonry)";  the  well 
has  no  cap  now. 

Pairc  na  bFotharach — "Field  of  the  (House)  Ruins." 

Pairc  na  dTri  gCuinne — "  Three-cornered  Field." 
Pairc  na  Claise — "  Field  of  the  Trench."1 

Leaba  na  Bo  Baine-"The  White  Cow's  Bed."  "The  White  Cow,"  in 
this  instance,  is  clearly  a  legendary  animal.  She  appears — notwithstanding 

the  sobriquet  of  "white" — to  be  the  fabulous  (lias  Ghamhuach  or  azure- 
coloured  heifer,  whose  yield  of  milk  was  so  copious  that  she  filled  every  vessel, 

till  a  mischievous  and  irreverent  woman  brought  a  sieve.  Compare  Bothar 

Bo  Finue,  &c,  on  Woodstock,  par.  Carrigtwohill.  No  doubt  the  original  leaba 

was  a  stone  or  depression,  but  the  name  is  now  extended  to  a  sub-division, 
mostly  mountain  and  unreclaimed  land. 

Ballyvatta,  Baile  Mhata — "Matthew's  Homestead.''     Area,  575  \. 
S.DD.  A  number  of  field  names — Pairc  na  Cruithneachta  (The  Wheat 

Field),  Loch  Buidhe  (Yellow  Pond),  Ath  Doimhin  (Deep  Ford),  Leacht 

(Stone  Pile),  Moinfhear  Mor  (Big  Meadow),  Ath  na  Gainmhe  (Sand  ford). 

Paircfn  an  Imris  (Little  Field  of  the  Litigation),  Garraidhe  Dearg  (The  Led 

Potato  Field),  Seana  Bhuaile  (Old  Milking  Place),  &c. 

Clash,  An  Chlais — "The  Trench."   Area  in  two  parts,76A:   There  are  also 

'Names  like  this  and  the  preceding  are  of  so  frequent   occurrence   that,  except  in 
special  cases,  they  will  not  be  recorded. 
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two  small  coterminous  townlands  of  Clash  in  the  adjoining  parish  of  Lisgoold. 

On  the  present  townland  is  one  lios. 

CONDONSTOWN,  Baile  an  Chundh&naig.  Idem.  Area,  71  A.  There  were 

formerly  two  Hoses,  but  both  have  been  thrown  down. 

DOONEBN,  iHiinin — "Little  Fort";  perhaps  from  the  rounded  hill  in 

middle  of  the  townland.1  Area,  185  a.  I  found  here  the  following  place- 
name  rhyme  : — 

"  Dublin  an  da  mhuileann, 
( llais  aa  clocha  finne, 

Leim  Lara  an  tsearraig, 

AguB  Baile  an  Sceiche  gile." 
There  are  two  lioses  or  remains  of  them. 

S.DD.  Tobat  aa  Daibhche— " Well  of  the  Vat";  close  to  the  well  is  a 

"  Folachl  Fiaidh  "  or  prehistoric  cooking-place,  and  about  here  Hints  are 
found  in  801   [uantity. 

I'.'uiv  n.i  nGleann — "  Field  (at  junction)  of  the  Glens." 
I'ii-  Mill  Field." 

Pairc  an  Aifrinn— '  Mass  Field";  not  from  celebration  i.f  Mass  therein, 

but  from  a  "  Mass-path '"  through  it.     "  Grove  M6r  "  :  a  Geld. 
aa  Finne— "White  Stones";  some  Btones  in   Leamlara  Glen,  on  this 

townland.     They  are  referred  to  by  John  Windele  (MS.  1-.  i.  3.  L.I. A.). 

Kii.i.KAi.ii.  Cill  Aodha— "  Aodh'B  Church."     I  could  find  no  native  Irish 

Bpeaker  in  the  townland,  and  there  was    vidence  forthcoming  from  any 

other  source  to  determine  1 1 1  *  -  true  name  beyond  doubt.  o'Donovan  makes 
it  C.  Fhiach,  but  I  understood  the  word,  as  I  beard  it.  to  be  Aodha.  Area, 

147  a.     The  eeall  is  on  Mr.  Herd's  farm,  to  north  side  of  an  old  laneway 
which  leads  from  the   farmyard   in  directi   I  the  boundary  stream.    The 

enclosure,  which  is  about  J  acre  in  area,  is  uol  quite  rectangular,  but  inclined 

to  circular  in  shape.  It  was  approached  by  a  few  yards  of  branch  lane. 

Within  and  around  the  enclosure  lie  some  large  blocks  of  rough  stone,  which 

perhaps  marked  _  formed  pari  of  .in  early  building. 
Killeagh  (B.S.D.). 

K  "  kakekm.  (nor  a  <  Iheim— "  Hill  of  the  Step";  the  reason  of  or  for 
the  name  is  not  apparent.  Area,  338  a.  There  is  one  large  lios  on  the 

townland,  and  lik<  fine  pillar-stone. 

S.DD.       Kalisheen  Bridf  S.  Field  Book).     This  was  a  bridge  of 

I     rt-siraulating  hills,  in  mountain  region*  or  in  gravelly  country,  are  often  called 
Duns.     Often,  too,  it  was,   no  doubt,    the   natural    fort-like  shape   of  such  hills  that 

Ited  and  led  to  their  artificial  transformation  into  true  I 

•  See  under  Ballycranny  townland,  uncea. 
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five  arches  erected,  like  its  sister  bridges  of  Doneen  and  Clash,  by  public 

subscription,  in  1832. 

"  The  Stone  Field  "  ;  so  called  from  the  pillar-stone  above  mentioned  which 

stands  on  Barry's  farm.  The  monument — of  slate — is  roughly  lozenge  in 
horizontal  section,  and  measures  some  C  feet  8  inches  in  height  by  about 

8  feet  in  girth.  It  has  no  name,  and  was  flung  to  this  place  from 

Ballynakilla  by  a  giant. 

Paircin  a  Ohurraig — "  Little  Field  of  the  Swamp  " ;  there  is  no  swamp 
now,  and  but  for  its  survival  in  the  name  we  should  not  even  suspect  that  it 
had  ever  existed. 

Leamlaka,  Leim  Larach — "  The  Mare's  Leap."  There  is  an  implied 
reference  to  some  legend,  unfortunately  lost.  The  country  people  now  know 

nothing  of  the  Leap  or  the  Mare.     Area,  in  two  parts,  556  A. 

The  second  member  of  the  name  is  variously  written— lara,  lary,  larie, 
larye,  and  laragh  in  ancient  documents.  There  was  one  lios  of  moderate 

size,  now  levelled,  and  there  are,  near  Leamlara  House,  some  remains  of 

an  early  castle  (with  vallum)  of  the  Barrys.1  During  tillage  operations 

Mr.  Barry's  ploughman  recently  unearthed  a  very  beautiful  Hint-axe  which 

is  now  in  Mr.  B.'s  possession. 

S.DD.  Coolgarah  (0.  M.),  Ciiil  Ui  Gearrtha— "  O'Gara's  Corner."  This  is 
a  well-known  sub-div.,  regarded  locally  as  an  independent  townland. 

Ath  na  Gainmhe — "  Ford  of  the  Sand  "  ;  now  a  bridge  at  the  north-east 
angle  of  the  townland. 

"  The  Piper's  Wood." 

Paircin  an  Asail — "  Little  Field  of  the  Ass  " ;  a  sub-div.  of  some  seven 
acres.  It  is  remarkable,  by  the  way,  how  very  seldom  the  useful  donkey 

gives  name  to  any  local  feature. 

Pairc  na  Sceiche — "  Whitethorn  Bush  Field.'' 

Moanbaun,  Moin  Bhan — "  White  Bog."  As  a  townland  designation 
the  name  is  modern ;  formerly  the  place  was  accounted  a  division  of 

Ballyiiagloch.     Area,  400  a. 

S.DD.  Gleann  Meadhonach  — "  Middle  Glen  ";  a  sub-div.  of  100  a. 

Cnocan  na  Fionnoige — "  Little  Hill  of  the  Skaldcrow." 

Moin  a  Tuairin— "  Bog  of  the  Little  Cattle-Night-Field." 
Pairc  Dubh— "  Black  Field." 

Pairc  na  mBollana — "  Field  of  the  Large  Hound  Stones." 
Cuil-Mhoin — "  Botr  Corner." 

Moin  Bhan — "White  Bog";  a  field  from  which  the  townland  gets  its  name. 

1  See  Cork  Archaeol.  Journal,  vol.  xix,  p.  35. 
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Inse  mhor— "Large  River-holm." 
Poirtin— "  Little  Embankment  "  ;  a  field. 

Leacan — "Glen-slope";  a  field. 

Parish  of  Ballydeloher. 

Ballydeloher  parish  is.  like  Ardnageeha,  within  the  Diocese  of  Cork.  It 

is  of  small  extent,  and  generally  of  very  hilly  character.  Its  name,  which  it 

does  not  at  present  share  with  any  townland,  is  ancient  ;  we  find  it,  under 

the  form  Ballydnfloythyr  in  the  Papal  Taxation  of  1291.  The  taxation  form, 

supplemented  by  the  local  pronunciation,  furnishes  a  key  i<>  its  derivation — 

Baile  Duibhe  Luachra — "Homi  Black  Rushes."  Present-day  features 
offer  little  explanation  of  the  name.  There  is  neither  hog  nor  morasses  where 

rushes  might  be  found;  the  present  Brookville,  however,  before  drainage,  must 

have  produced  them  in  plenty.  "  Dia<-k"  rushes  appear  to  he  the  withered  stalks. 
In  this  d  it  may  he  well  to  state  that  Luachairre  also  signifies  bad 

ther,  ami  Ihihh  Luachair  is  used  figuratively  for  the  dark  season  of 

the  year — February.  Mr.  Richard  Foley,  whose  local  knowledge  is  exact 

ami  minute,  thinks  the  name  is  Baile  L'i  Dubhluachair,  "O'Deloghei 
II  imestead."  Tradition,  as  e  in  the  name  of  the  Glebe  (Kilruane 
ami  Hoi)  Well  Ruane  .  attributes  foundation  of  the  church  to  a 

St.  Ruane  or  Ruadanus.  Speculation  as  to  identity  of  our  present  Ruadan 

is  futile;  almost  certainly  there  wen-  many  saints  ami  church  founders  of 
the  nam  which  coi  nave  and  chancel,  was  standing, 

though  ruinous,  in  L615.'  To-day  nothing  remains  of  the  building,  which 
must  h  h  of.  and  run  parallel  with,  the  present  small 

Protestant  church.  Greater  part  of  the  parish  is  demesne  land,  hence 

antiquities  are  few;  a  holy   well,  a   pillar-sto   r   two.  and  some  lioses 
exhaust    the   list. 

I  Nt.ANI'S. 

Balltvistkalk,    Baile  Ifhisteil — " Mitchel'a   Homestead."     Area,  250a. 
There  are  t;  .  circular,  and  quadrangular,  and  one 

pillar-stone 

1».     Bin  Bhuide— "  Yellow  Field." 
The  Close  Dove;  a  held.     I>    •    -  almost  certainly  for  Dubh,  black. 

■  Tl     3  V  from  a  dallan,  5  feet  high     8  feet  in  girth,  which 

ads    therein     on    Fenton's    farm).     Within    "The    St,, no    Field"    wa 
souterrain,  now  closed  up,  which  connected  with  a  lios  now  prosti 

Canon  Lyons,  Cork  Archaeol.  Journal,  \"1    lii.  \>.  66.  I:  ■>  .1  Visitation. 
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Blossom  Grove,  Rath  an  Fhaoitigh — "White's  Rath";  up  to  fifty 
years  ago  bhere  were  three  raths  on  the  fcownland,  but  aot  one  now  survives. 

Area,  409  a.    The  townland  is  of  curious  outline — long  and  wedge-shaped  ;  it 
extends  along  whole  length  of  east  boundary  of  the  parish  and  half  the  length 

of  the  north  boundary. 

S.DD.     Cnocan  na  Fcola  — "  Little  Hill  of  the  Meat." 

Ban  na  gCloch — "  Field  of  the  Stones"  ;  almost  certainly  dallans  which 
have  disappeared. 

Ban  na  Mona— "  Turf  Field." 

Fairc  an  tSimne  — "  Chimney  Field." 
Pairc 'Atha  na  Sac — "  Sack- Ford  Field."  The  name  'Ath  na  Sac  occurs 

with  curious  frequency.  Cf.  "  Place  Names  of  Decies  " ;  compare  also,  Glen- 
nasack,  par.  of  Ardnageehy,  supra. 

Ban  'Ard— "  High  Field." 

Poll  a  tSaighdiura — "  The  Soldier's  Hollow  " ;  a  dip  in  the  avenue. 

Poll  a  Mhadra — "  The  Dog's  Hole  "  ;  in  the  river. 

Folacht  Fiaidh  ;  a  prehistoric  Cooking-place  on  Fenton's  farm. 
Bkookhill,  Baile  na  Luachra,  B.  Duihhe  Luachra,  or  B.  ui  Dubh 

Luachair,  as  above — "  Homestead  of  the  Bushes."     Area.  60  a. 
Brooklodge  ;  as  last;  area,  in  two  parts,  418  A 

On  the  townland  is  the  ancient  graveyard,  and  within  latter  the  site  of 

the  ancient  parish  Church.  Far  as  a  cursory  examination  could  ascertain 

there  are  no  inscriptions  or  monuments  of  antiquity  in  the  graveyard.  At 

the  opposite  side  of  the  road,  on  Iteardon's  farm,  is  the  Holy  Well,  covered 

overhead  by  a  flagstone  lintel  five  feet  in  length.  "  Bounds  "  are  still  made 

on  St.  John's  Eve,  and  thence  to  the  end  of  June.  At  date  of  my  visit  there 
were  votive  offerings  in  quantity,  including  rags,  buttons,  and  iron  rails. 

S.DD.  Macha — "Milking  Place";  a  sub-div.  containing  about  100 
acres. 

Kilroan  Glebe  (O.M.). 

Holy  Well  (O.M.). 

"  The  Foundation  Field." 

"  The  Castle  Field  "  and  "  The  Fish  Pond  "  ;  on  Eoche's  farm. 

Bothairin  na  gCorp — "Little  Boad  of  the  Corpses";  an  old  mad,  now 
partly  obliterated,  which  led  to  the  graveyard. 

Bkookville,  Baile  na  Luachra,  &c. — as  above.     Area,  117  a. 

Butlerstown.  Baile  an  Bhuiltearaigh — Idem.  Area,  in  two  parts, 
369  a. 

S.DD.     "  The  Boat  Field  ";  from  its  shape. 

Mointean — "Little  Bog"  ;  a  field  of  11  a. 
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Lorscin — "  Little  Burned  Place  "  ;  a  field  of  13  a. 

Cluain — -  Meadow  '" ;  a  field  of  15  or  16  A. 

Bannashabo  (perhaps  Ban  na  Sean-Bho — "  The  Old  Cow's  Field "). 

Calehase.  Coill  Seaghain — "  John's  "Wood."  O'Donovan  makes  it  Caol 
Sheaain  (-John's  Marsh  "  ,  but  the  word  is  not  Caol,  and  there  is  no  marsh — 
the  place  is  a  ridge  summit.     Area,  135  a. 

The  townland  which  is  all  included  in  one  farm,  was  formerly  known  as 

'  the  Bock  Farm." 

8JXD.  Cathair  M6r— "Great  Stone  Fort";  the  fort  has  completely 
disappeared,  and  the  name  is  applied  to  a  field  of  some  15  A. 

Pairein  Cruadh —    11  trd-surfaced  Field." 

••  .1  i  key's  Well." 

Corbally.  Corr  a  Bhaile — "  Round  Hill  of  the  Homestead."  See  Corbally, 

Par.  of  Ardnageehy,  mpra.  O'Donovan  generally  translates  this  name  "  Odd 
Town,"  which  I  feel  sure  is  wrong.  Canon  Lyons  states  the  form  should  be 
Coradh-bhaile,  and  that  the  first  word  means  the  encircling  wall  of  a 

homestead.'  Area,  in  two  ]  rfe  2  :i  A.  There  is  one  small  lios  in  the 
townland. 

SI  i.  Droichead  na  n'Adharc — "Bridge  of  the  Horns";  on  boundary 
with  Carberystown.      I   was  informed   that   the  name  -n  from  the 

branching, at  thi-  f  two  roa  construction  of  the  '  New  Line," 
but  the  expl  -  not  convincing.     More  probablj  the  name  was  derived 

from  some  "man  neor  masonry  with  which  the  bridge  was  formerly 
decorated. 

III.  Baile  Iiuisin— "  Homestead  of  the  Little  Wooded  Blufl." 

The  same  Baile  na  b'Abhann  i.-  also  given,  but  this  is  merely  a  literal  trans- 

lation of  " Biveratown."  A  56  I  ''reater  portion  of  Riverstown  lies 
within  the  adjoinn  _  :leusque. 

D.     "T:  :  two  fields  in  which  deer  were  formerly  kept.    Paal 
here  is  evidently  the  Irish  pail,  a  paling. 

Inse  na  hEorna — "  Liver-Holm  of  the  Barley." 

Parish  of  Balltsfellane. 

The  present  parish  is,  like  the  last,  of  small  extent.  It  belongs  to  the 

Diocese  of  Cloyne,  and,  for  the  greater  part,  it  consists  of  elevated  country 

traversed  by  glens  of  considerable  depth.  Place-names  are  above  the 
average  in  number  and  of  at  least  average  interest.  Antiquarian  remains 

are,  however,  very  few ;  they  are  practically  confined  to  the  ruins  of  an 

1  Journal  of  Cork  Archaeological  Society,  vol.  iii,  p.  CO 



Power — Place-Nct/mes  and  Antiquities  o/S.E,  Cork.  25 

ancienl   church  and  three  or  four  lioses.      It  looks  indeed  as  if  the  region 

were  but  sparsely  populated,  m-  in  great  part  uninhabited,  in  ancient  times. 
The  parish  name  is  not  ecclesiastical  in  origin,  but  is  derived  from  the  townland 

on  which  stood  the  ancient  church.  Though  non-ecclesiastical  in  derivation, 
however,  the  name  is  of  very  respectable  antiquity  as  designative  of  the 

church;  we  find  it  under  the  form  " Balyspellan "  in  the  Taxation  of  1291, 

and  under  the  form  "  Ballispillan  "  in  the  Visitation  of  1615.  We  are 
informed,  moreover,  by  the  Visitation  that  the  Bectory  belonged  to  the 

abbeys  of  Buttevant  and  Tracton. 

TOWNLANDS. 

Ballyspillane,  Baile  Ui  Spealain — "  O'Spillane's  Homestead."  Area, 
in  two  parts,  710  A. 

"  Ballyspellane  "  (Inq.  Cas.  I).    "  Ballyspullane  "  (Deps.  1652). 
Towards  south  boundary  of  the  parish,  and  on  this  townland,  stand  the 

scant  remains  of  the  ancient  church.  These  consist  of  a  fragment,  6'  high 

x  6'  or  8'  wide,  of  the  west  gable,  and  the  bare  foundation  course  of  the  north 
side  wall  of  the  nave,  together  with  a  small  portion  of  the  south-west  angle 
of  the  chancel.  The  total  external  dimensions  of  the  church  would  be  about 

17  yards  by  6.  The  surrounding  cemetery,  only  about  one-half  of  which 

has  been  utilized  for  burials,1  does  not  contain  much  of  interest.  To  south 

of  the  church  ruin  is  a  small  standing-stone  inscribed : — "  I.H.S.  Here  he 
the  Body  of  The  Eev.  Dominick  Rohan,  Who  Died  November  18th,  1780, 

Aged  58  years."  Immediately  to  north  of  this  tombstone  is  another 
monument,  so  buried  in  the  earth  that  I  was  unable  to  read  its  legend, 

commemorating  a  second  priest,  probably  one  of  Father  Bohan's  predecessors. 
On  the  townland  are  two  lioses — one,  of  small  size  and  bisected  by  a  road, 

the  other  a  larger  specimen,  represented  by  only  an  arc  of  its  former  circular 

rampart.  On  Bat  Greany's  farm  is  one  field  in  which  I  was  told  there  was 
once  an  establishment  of  monks.  AVindele  saw  (May  5th,  1844)  five  folac/its 

Jicddk  in  contiguous  groups  at  Ballyspillane. 

1  Explorers  of  old  cemeteries  will  have  noticed  how  frequently  the  northern  part,  or 
side,  of  the  sacred  enclosure  remains  unoccupied.  Tradition  and  Church  symbolism 
supply  the  explanation.  The  side  of  the  graveyard  to  north  of  the  church  building  was 
the  side  of  the  Gentiles  and  reserved  for  interment  of  infidels,  &c.  Long  after  its 
symbolism  had  been  forgotten,  the  people  continued  the  practice  of  interment  on  the 

south  (or  Epistle)  side  only,  and  in  old  Irish  graveyards  still — for  no  reason  beyond 
reverence  for  ancient  custom— burial  on  the  north  side  of  the  churchyard  is  a  thing  t<>  be, 
if  possible,  avoided. 

K.I. A.  PltOC,  VOL.   XXXIV,   SECT.  0.  [4] 
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S.DD.     "The  Brown  Bog." 

"The  Indies";  by  stream  side,  on  south  boundary  of  townland. 
Tobar  na  Cuaiche — "  The  Cuckoo's  (or  the  Goblet)  Well  "  ;  this  well  had 

some  reputation  for  sanctity  ;  "  rounds  "  were  formerly  made  at  it,  but  they 
have  been  discontinued  for  a  long  time. 

Pairc  na  gCapall — "  Horses'  Field." 
Cnocan  Bathail — "RahiBy's  Hillock";  this  is  a  sub-division  lying 

towards  the  northern  end  of  the  townland. 

Pairc  a  Dallain— "Field  of  the  Pillar-stone";  the  name-giving  dallan 
has  been  removed  into  the  next  Held. 

Pairc  an  Chroicinn — "Field  of  the  Skin  (or  Hide)." 

I 'urc  na  Ceardchan — " Forge  Field." 

Baiinasiiii.i.ank.  Barr  na  Si  lean  — "  Hill  of  the  Water  Drippings."  Area, 
78  a. 

"  Barnasallerc  "  is  the  form  in  the  Down  Survey  Map,  where,  by  the  way, 
the  place  is  given  as  united  to  Ballyspellane,  or  part  of  the  latter.  The 
whole  townland  is  at  present  comprised  in  a  Bingle  farm. 

I.  TOKDSTOWN,  Baile  an  Elefortaig — Idem.  Area,  218  a.  On  the  town- 

land  there  was  formerly  a  lios  of  medium  size,  but  this  was  levelled  some  time 
Bince. 

s.I>I>.  Laos  Ard-Batha — "High-Bath  Laos";  this  was  the  lios  which 
has  disappeared.  The  name  is  not  necessarily  tautological ;  it  rather  suggests 

a  difference  in  meaning  between  lios  and  rath.  Compare  Lios  Ratha 

I  •    :  muda  at  Ballygarvan,  &c. 

i  Inoc  n  i  Muc  — "  Hill  of  the  Swim'." 

Glknathonacash,  Gleann  a  Tdnacais — " Glen  of  the  Sliding  (Bock)'' 
Compare  B  rnatonicane,  parish  of  Schul.  Area,  307  a.  Locally  tonacas  is 

understood  to  be  a  rolling  rather  than  a  sliding.  Application  of  the  name 

is  explained  thus:— Three  giants  dwelt  respectively  on  three  points  of  the 
neighbouring  bills,  while  their  sister,  who  acted  as  laundress  to  the  three 

big  brothers,  dwelt  on  a  fourth  peak.  From  her  lofty  station  the  sister  was 

able  to  fling  to  the  three  brothers  anything  they  required  in  the  way 
aeuta  at  each  week  end.  Once  the  aerial  service  broke  down, 

and  the  parcel  intended  for  one  of  the  brothers  fell  short  into  the  valley. 

The  giant  affected  by  the  loss  suspected  something  amiss;  he  instantly 

repaired  to  h  's  mountain  peak,  only  to  find  his  worst  fears  more  than 
confirmed,  and  the  lady  in  a  condition  unbefitting,  to  say  the  least  of  it,  an 

unmarried  female.  The  woman  fled  before  his  wrath,  but  the  giant  over- 
took her  at  head  of  our  glen,  lie  beat  her  grievously,  and  kicked  her, 

whereupon  she  fell,  and,  rolling  down  the  valley,  became  transformed  into  a 
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great  boulder,  which  can  be  seen  there  still — in  the  stream-bed  at  bottom  of 

the  glen — to  confirm  the  story,  and  confound  the  sceptic.1 

S.D.     Seana  Bhaile— "  Old  Village  " ;  the  name  is  applied  to  a  field. 

Pairc  na  bhFeara-chat — "  Field  of  the  Wild  (or  Enchanted)  Oats." 
Gortnacrue.  Gort  a  Chrti — "  Field  of  the  Hut."  O'Donovan  makes  it 

"  Field  of  the  Blood."  Area,  454  acres.     "  Gortcrue  "  (D.  S.  Map). 

Killeendooling.  Cillin  Dubhlainn— "  Dowling's  Little  Ohurch."  Area, 
195  a.  All  my  efforts  failed  to  discover  trace  or  tradition  of  the  early 

church-site,  and  John  Moore,  an  old  resident,  aged  eighty  years,  says  he 

has  been  impairing  for  the  name-giving  ceal  or  cilleen  all  his  life,  but  has 

not  found  it.  There  is  one  large  lios,  partly  levelled,  on  Maurice  Ring's 
farm  (Pairc  a  Leasa). 

S.DD.     Pairc  na  Coille— "  Field  of  the  Wood." 

Cnoicin  Gearr — "  Little  Shortened  Hill." 

Clos  Mearach  — "  Finger-formed  Olose." 

Walshtown.  Baile  an  Bhailise  — "  Wallis's  (or  Walsh's)  Homestead." 
The  Co.  Waterford  Walshes  also  Gaelicised  this  name—  Bhailis,  while  the 

Kilkenny,  &c,  families  of  the  name  make  it  Breathuach.     Area,  52  a. 

There  are  really  four  townlands  of  the  name  in  the  barony.  These  all 

adjoin,  and  three  of  them  (in  the  parish  of  Templenacarriga)  were  doubtless 

once  united.  The  present  small  division,  lying  within  a  different — though 

adjacent  —parish,  can  hardly  ever  have  formed  member  of  a  union  with  the 
others.  On  Walshtown  (whether  on  the  present  portion  or  on  the  other,  I 

cannot  say)  was  a  cistvaen  or  dolmen  composed  of  nine  large  stones  support- 
ing a  capstone.  The  monument  was  demolished  by  one  Pat  Barry,  who 

survived  his  act  of  vandalism  only  three  months.2 

S.D.  "  The  Mears  " ;  a  rather  extensive  sub-division,  embracing  three  or 
four  large  fields. 

Parish  of  Britway. 

This  parish,  which  lies  along  the  east  boundary  of  the  Barony,  is  of  about 

average  size,  and  of  hilly  (almost  mountainous)  character.  Its  place-names, 
also,  are  of  about  average  interest  and  number.  There  are  many  antiquities, 

including  a  very  interesting  Hiberno-Komanesque   church,   several   pillar- 

1  Another  version  of  the  legend  makes  the  brother  a  saint— Colman of  Cloyne,  to  wit — 
and  the  sister,  another  saint,  who  for  her  humility  was  able,  unscathed,  to  carry  burning 
coals  in  her  apron.  Ono  evil  day,  however,  she  took  complacency  in  sight  of  her  new 

boots;  thenceforth  sho  could  carry  the  fire  no  longer.  The  apron  losi  its  virtue,  and 

became  ignited  ;  in  consequence  the  lire  was  lost,  and  Colman,  lor  whom  the  sister  acted 
as  cook  and  oecouimus,  was  left  dinnerless.  For  her  sin  of  vanity  and  failure  in  domestic 

duty,  the  woman  was  changed  into  a  stone,  &c. 

-  VVindele  MSS.,  12.  I.  3. 
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stones,  a  well-known  and  much-frequented  holy  well,  numerous  lioses,  and 
some  cilL  or  eeal,  sites.  The  parish  shares  its  name  with  the  townland  on 

which  the  ancient  church  stands ;  but  whether  it  is  the  church  which  gets 

its  name  from  the  townland  or  the  townland  from  the  church,  there  is  no 
evidence  to  show.  Moreover  we  are  in  doubt  as  to  the  derivation  of  the 

parish  name. 
TOWXI.ANHs. 

Ai;['I:a.  'Aid  Hath — "  High  Laos."  There  were  six  circular  lioses— three 
"i  small  and  three  <>i  moderate  size.  The  particular  lios  which  gave  its  name 

to  the  townland  still  stands  upon,  or  close  to,  the  coterminous  boundary  of 

Carroll's  and  Scanlan'e  farms.     Area,  390  a. 

Anlia  "  (Lnq.  Eli/.). 

fin  Carroll's  farm  are  two  dallans,  and  there  is  a  real/,  nameless  hut  still 

u>ed  tor  burial  of  unbaptized  infant-,  on  Scanlan's. 

S.DD.  Ban  a  Chuirn— " Field  «i  the  Ham  [or  Mill-stream)."  "Corn" 
seems  to  be  used  here  in  tin-  sense  -i  a  mill-dam. 

Clais  an  Aifrinn — "The  Mass  Trench";  a  natural  depression  used  as  a 
for  Sunday  worship  in  tin-  Penal  days. 

Ballyaed,  Baile 'Ard — '  E  I  Eomestead."    Area,  207  a. 
There  air  two  medium-sized  lioses — one  circular  in  outline,  ami  the  other 

ovaL 

s.l).     Bothairin  Nua— "  New  Little  Road." 

Beil  Leicin — ■"  Little  Flagstone  River  Mouth." 
1 i  Dono\  in  makes  it  Bealach  Fhinu,  which  certainly  is  not  what  I  heard. 

Apparently  here,  as  elsewhere  O'Donovan  based  his  interpretation  solely  on 
i  form.     Are 

>.1>1>.     Garraidhe  Kuadh — "1  ito-Field";  a  sub-div.,  some  00a. 
in  area, 

CurracD  an  line — "Marsh  of  the  Butter"  ;  a  field  in  which  is  a  well. 

Pairc  na  hhFothrach— "  Field  of  the  Ruins." 

Brttway,  Breamhach  "i  Breach.    M>    ning  somewhat  uncertain,     Canon 

.  instates  it  "wolJ  I  l  Donovan  makes  it  Breach  Magh — "Wolf 

Field.'"-    Tin'  form"]  h"in  the  Taxation  of  Pope  Nicholas  BUgge 

that  O'Donov.m's  rendering  is  correct.    Windelc  i  M  - S.  R.I.A.  12.  1.  3.)  reco 
Brittas  and  Biniach  as  alternative  forms. 

-  l  tion   P.  Nich.    L291 1.     "  Brittway  "  (D.S.). 
lie-  ruined  church  of  Britway— perhaps  the  most  interesting  object  of  its 

1  Journal  of  Cork  Archaeological  .Society,  vol.  ii,  p.  191. 
Field  B  ^s  of  the  <  tadnanoe  Burvey,  Wountjoy  Barrack*. 
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kind  and  period  in  Co.  Cork— stands  within  its  ancient  and  much-used 
cemetery.  The  building,  which  consisted  of  nave  and  chancel,  was  a  ruin  as 

long  ago  as  the  beginning  of  the  seventeenth  century.'  In  the  west  gable  of 
the  ancient  church  is  a  semicircular-headed  doorway  of  Hiberno-Eomanesque 
character,  the  arch  of  which  is  curiously  relieved  or  supported  by  a  rough 

tympanum  resting  on  a  flat  lintel.  Perhaps  the  lintel  was  a  later  insertion 

to  save  the  arch.  The  gable,  which  is  nearly  perfect,  is  well  worthy  of 

preservation  by  the  Board  of  Works  or  the  County  Council;  it  has  been  well 

described  by  Petrie  as  one  of  the  most  interesting  remains  in  the  country, 

and  has  the  characteristic  antae,  or  curious  prolongations  of  the  side-walls,  so 

distinctive  and  well-known  a  feature  of  Celtic  churches.  These  project  about 

one  foot.  The  nave  is  about  31'  long  by  18'  broad,  and  the  corresponding 
measurements  of  the  chancel  are  22'  8"  x  13'  8".  In  the  north  side-wall  of 

nave  is  one  small  and  widely  splaying  window — its  round  head  cut  of  a  single 

stone— measuring  3'  5"  high  by  18'  wide  below  and  16}"  above.  Other 

measurements  are : — thickness  of  walls,  3' ;  height  of  door,  to  tympanum, 

7'  5",  or  to  lintel  6' ;  width  of  door,  2'  10"  below,  contracting  to  2'  7"  above. 
The  rude  lintel  projects  on  the  face  some  six  inches.  Masonry  throughout  is 

fine  ashlar,  the  material  being  a  beautiful  yellow  sandstone. 

Except  the  gable,  comparatively  little  survives  that  possesses  any  special 

interest.  Built  into  the  western  boundary  fence  is  a  cross-inscribed  stone, 

1'  6"  x  1',  and  in  the  cemetery  are  a  couple  of  interesting  ancient  inscriptions. 
One  of  the  latter  commemorates  : — 

"  D.  Edmund  Barry 

Pastor  de  Castlemagn1' 
Vir  doctrina  et  pietate 

Celebris  obiit  8va  Eeb'y 
Anno  1765  Aetatis 

suae  48  Sacerdotii 

20-." 
Mr.  E.  A.  Foley  informs  me  that  in  this  cemetery  was  buried  (July,  1738) 

the  Irish  poet,  Liam  Euadh  MacCotter.  Here  also  repose  the  ashes  of  another 

Gaelic  poet  and  scholar,  Eev.  Con  O'Brien. 
In  a  field  to  east  of  the  graveyard  are  two  or  three  flagstones,  arranged  as 

if  they  had  once  been  the  end  of  a  cist.  Their  position  has  suggested  to  the 

people  the  idea  of  a  chair,  and  they  have  named  the  monument  St.  Brigid's 
Seat.     Within  another  field,  separated  from  the  church  1>\  the  public  road,  is 

Visit.  Book,  1016. 
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the  Holy  Well,  popularly  dedicated  to  St.  Brigid.  The  Holy  Well  at  Bally- 
roberts,  a  couple  of  miles  to  north  of  Britway,  is  likewise  {teste  Windele) 

dedicated  to  St.  Brigid  under  the  name  of  Brioeh,  and  at  Bosslare,  Co. 

Sligo,  there  is,  according  to  Lewis,1  a  chapel  called  St.  Breoch's  or  Brigid's. 
Possibly  the  association  of  St.  Brigid  with  the  well  was  suggested  by  the 

name  Britway.  which  was  believed  to  have  some  reference  to  the  patrouess  of 

Ireland.  The  well  is  still  in  high  repute — "  rounds  "  are  being  constantly  made 
and  votive  offerings  are  much  in  evidence.  The  well  itself  is  surrounded  by  a 

circular  wall  of  modern  masonry,  on  the  outside  of  which  are  arranged  a  series 

of  prayer-stations  nine  in  number. 

S.D.     Ban  a  Teorna— "  Boundary  Field." 

Ballyvolake,    Bail>-    I'i    Mholain — "O'Mullane's    Homestead."     Area, 
361a.     The  townland  is  nearly  all  demesne  land. 

"  Ballyvolane    1 1  >epnB.  1 652). 

8.DD.     Tobar  an  [me— "Butter  Well";  because  the  water  was  suitable 
for  butter-worku  [ 

"The  Pound  Field. 

Ballydaw,  Baile  Dath— "David's  Homestead."     David  was  a  common 
d  aame  amongst   the  Banys  and  the  Powers.    Area,  55  a.    Only  a 

small  portion  of  the  townland  is  in  tin-  present  parish.     Greater  part  of  it, 
or  another  townland  oi  the  same  name,  lies  within  the  neighbouring  parish 
of  C  istlelyoi 

I.  Uyi  ...     D.S.R.). 

S.D.     I  Ruadh—    little  Red  Hill." 

Babbafohoma,  Barra  Fothana — "Covert  Summit."    O'Donovan  makes  it 

B.  Fothannain    thistle),  which  certainly  is  not  tlic  nam"-  1  heard.     Thistles 

a  ..nly  on  good  land,  and  must  of  this  large  townland  is  bare  and  wind- 
A  There  is  onelios,  of  medium  Bize  and  circular 

outline,    n  I  I'Began'e  farm. 

S.DD.       □    an  na  mBuaohailli —  toys'  Little  Hill." 

'Axd  Glas —  G         Height";  a  sub-div.,  of  some  400  acres. 

lalil-Fallncl's  Well." 

Sihadraidh— "The  Dog's  [Wolfs)  Glen  Slope,"  a  sub-division 
•  60  acres.     0  serve  the  locative,  in  place  of  the  nominative, 

case. 

■■  Bilboy";  a  hill. 

COOLKKNKDAKE,     Cdi]    Cniadiin — "  Knedan's     Corner,"    according    to 
O'Donovan,    while    I    think    I   heard  <Yiil  an    Fheadain— "Corner  of  the 

1  Topograph.  Diet.,  n,  p.  538. 
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Streamlet."   Dan  Twomey,  a  highly  intelligent  [rishian,  pronounced  then 

for  me.    O'Donovan,  however,  makes  it  C.  Cniadain —    Knedan's  Corner," 
and  the  pronunciation  of  Mrs.  Desmond,  of  Curraghdermot,  agrees  with  this, 

Area,  in  two  parts,  one  of  which  is  all  wood,  183  A. 

The  separated  parts  of  the  townland  are  not  coterminous.  On  Cool- 
knedane  Xorth  there  is  a  circular  lios  of  medium,  or  average,  size.  On 

Coolknedane  South  is  a  group  of  three  pillar-stones  (four  feet  high)  in  line. 

Curraghdermot,  Currach  Diarmada  —  "Dermot's  Marsh";  a  large 
townland,  comprising  a  considerable  area  of  mountain.  Area,  719  a.  Here, 

in  the  late  eighteenth  century,  lived  one  of  the  lesser  Irish  scribes,  Cotter 

by  name.  There  are  some  antiquities  on  the  townland,  scil — a  cill,  or  ceal, 

site,  a  half-lios  on  the  mountain,  three  pillar-stones,  aligned  and  about  four 

feet  high,  in  the  same  locality,  and  three  medium-sized  Hoses.  All  three 

lioses  (or  two  of  them!  are,  I  believe,  on  Dowley's  farm. 
S.DD.  Two  Pot  House.  (O.M.)  This  is  a  lonely  cross-roads  on  the 

mountain  top.  It  derives  its  name,  and  whatever  distinction  the  latter 

confers,  from  a  public-house,  or  shebeen,  which  once  stood  here.  This 
wretched  establishment  was  so  low  that  a  tall  man  could  not  stand  upright 

within  it,  and  there  were  two  pots  on  the  chimney;  whence  the  name. 

Another  account,  collected  seventy  years  ago  by  the  Ordnance  surveyors, 

traced  the  origin  of  the  name  to  the  use,  by  the  patrons  of  the  house,  of  only 

two  drinking-vessels,  one  of  which  was  a  two-pottle,  or  gallon,  measure ! 
A  man  was  hanged  here  between  two  butts  (carts)  for  participation  in  some 

carawath  outrages. 

Paire  a  tSuidheachain — "  Field  of  the  Sitting-Place  " ;  from  some  rough 
seats  of  stone,  occupied  on  Sundays  by  the  rude  forefathers  of  the  hamlet, 

while  they  discussed  the  crops,  O'Connell,  and  Eepeal. 

'•  The  Ceal  (Cill)  "  ;  A  corner  of  boggy  land  near  Mrs.  Desmond's— a  very 
unlikely  place  for  a  church  site.  Local  belief,  however,  is  positive  that 

the  place  was  a  cill,  and,  in  a  matter  of  this  kind,  I  take  tradition  to  be 
sufficient  evidence. 

Cnapog — "Little  Hillock";  a  sub-div.  comprising  upwards  of  100  acres. 
Moin  na  gCoir — Meaning  unknown.  The  name  is  applied  to  the  little 

bridge  beside  the  cill  site  above  mentioned. 

"Firmount."  (O.M.)   A  modern  fancy  name,  less  foolish  than  the  general 
un  of  such  names;  there  is  a  mount  in  the  present  case,  and  a  few  firs.    The 

name  designates  a  sub-division  of  considerable  extent. 

Kn'OCKXAGARE,  Cnoe  na  gCaor — li  Hill  of  the  (Rowan)  Berries."  1  give 
the  name  as  I  got  it,  though  I  have  some  doubt  of  its  accuracy.  O'Donovan 
also  renders  it  Berry  Hill.     Area,  48  a. 
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S.D.  "Knockanaar"  (O.S.  Field  Book).  Cnoc  an 'Air— "Hill  of  the 

Slaughter."  There  is  a  legend  of  a  battle  and  of  great  carnage,  which  are 
alleged  to  have  taken  place  here. 

KNOCKNASKAGH.  Cnoe  ua  Sceach — "  Hill  of  the  Whitethorns."  I  also 

got  C.  na  Sceiche.     Area,  83  a.     "  Knoeknyskehe  ?'  (Inq.  Eliz.). 

S.D.  An  Dalian — 'The  Pillar-Stone";  this  is  about  seven  feet  high  by 
some  four  feet  in  width. 

Knocknaglohall;  this  is  another  instance  of  a  place  raised  to  townland 

rank,  apparently  without  warrant.  The  name  seems  unknown  locally ;  at 

any  rate,  after  vine  inquiry,  1  failed  to  find  it.  It  would  probably  be  Cnoc 

na  gCloc  nGeal— "  Hill  of  the  White  stones."     Area,  81  a. 

rAVABBIG.     Port  a  Bharraig — " Barry's  Bank."     Area,  12  a. 
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THE  POST- ASSAYING  FOUND  ON  DATED  PIECES  OF  PLATE   IX 

THE  COLLECTION  OF  TRINITY  COLLEGE,  DUBLIN. 

By  LEV.  J.  P.  MAHAFFY,  D.D.,  C.V.O. 

Read  Apkil  23.     Published  May  23,  1917. 

In  the  summer  of  1916,  our  member,  Mr.  Dudley  Westropp,  a  noted  expert 

in  old  silver  plate  and  its  history,  undertook  to  catalogue  and  describe 

the  great  collection  still  preserved  in  Trinity  College.  I  say  still,  for  the 

records  of  the  College  testify  that  far  more  has  been  sold  long  ago  than  the 

amount  we  now  possess.  The  remaining  collection  is,  however,  very  rich 

in  eighteenth-century  Irish  plate,  not  without  some  splendid  examples  of  an 

earlier  time.  Without  this  preliminary  research  of  Mr.  Westropp — to 

which  he  brought  the  inestimable  value  of  his  deep  knowledge  and  wide 

experience — not  one  word  of  this  paper  would  have  been  written. 
But,  among  other  unexpected  conclusions,  his  inquiry  brought  out  the 

fact  that  in  many  cases  the  inscription  giving  the  donor's  name,  arms,  and 
the  date  of  his  gift,  did  not  agree  with  the  hall-marks  stamped  upon  it. 

Notably,  the  one  hall-mark  held  to  be  decisive  by  experts  is  the  Hibernia 
on  its  oval  shield.  This  mark  was  ordered  to  be  stamped  upon  all  plate 

sold  by  any  maker  of,  or  trader  in,  plate  after  the  passing  of  the  Act  in  the 

third  year  of  George  II  (1729-30),  as  evidence  that  Gel.  per  oz.  had  been  paid 
for  duty  to  the  Crown.  It  was  added  to  the  previous  mark  of  genuineness 

(the  crowned  harp),  and,  with  the  maker's  initials,  and  the  letter  marking  the 
year,1  gives  the  full  trade  record  of  every  piece  on  which  these  four  marks 

appear.  All  that  can  be  added  is  an  inscription  giving  the  donor's  name 
and  style,  and  the  date  of  his  gift,  which  may,  of  course,  be  later  than 

the  year-letter,  as  he  may  have  given  a  piece  he  already  possessed ;  but 

usually  represents  the  year  of,  or  the  year  after,  the  manufacture.  At 

all  events,  as  the  Hibernie  was  a  new  mark,  added  for  a  special 

purpose  and  by  special  legislation  in  1731,  it  was  natumlh  held  by  all  the 

1  This  was  a  letter  of  the  alphabet,  commencing  with  the  A  of  llil'.s.  ami  starting  with 
a  new  series,  differing  in  form  and  shield,  every  twenty  years.  Hence  tin-  \  urions  periods 
are  easily  distinguishable. 
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experts  that  this  mark  determined  at  least  the  oldest  possible  year,  the 

terminus  a  quo,  for  the  making  of  the  piece. 

Even  a  superficial  study  of  the  College  plate  by  anyone  who  knows  the 

history  of  that  corporation  is  enough  to  show  that  such  a  cut-aud-dried 
solution  presents  great  difficulties.  There  are  many  objects  in  our  collection 

whose  inscriptions  tell  us  that  they  were  the  gifts  of  students  or  Fellows  of 

the  College,  with  dates  ranging  from  1690  to  1730;  and  we  can  verify  from 

our  books  that  these  correspond  with  the  years  when  the  donors  entered  or 

were  living  in  the  College.  How  are  we  to  reconcile  this  evidence  with  the 

fact  that  "ii  almost  all  these  gifts  we  have  the  Mibernia  plainly  stamped? 

The  solutions  offered  by  Mr.  Westropp,  to  which  we  must  give  every 

attention,  were  two.  Either  (1 )  the  money  subscribed  for  the  plate  was  laid 

by,  and  tin'  actual  piece  not  manufactured  till  half  a  century  or  more  later  ; 
2  iginal  pieces  given  al  the  time  specified  in  the  inscription  were  so 

battered  by  use  that  they  were  sent  to  the  silversmith,  who  either  remade 

them  or  furnished  new  pieces  on  the  model  of  the  original  gift,  ami  hail 

them  Btamped  with  tin'  proper  marks  of  the  new  manufacture. 

To  a  student  of  tin-  history  of  the  College,  and  of  the  habits  and  tastes 

of  eighteenth-century  ait  in  Dublin,  neither  of  these  solutions  seems 
satisfactory. 

The  whole  question  of  the  gifts  of  silver  t<>  the  College  lias  never  been 

treated  in  any  of  our  histories.  We  have  records  of  handsome  gifts  of 

money,  or  bequests,  from  bishops  ami  College  dons,  such  as  the  gift  of  £20 

from  Bishop  PitzGerald  (1029)  and  the  bequest  of  £50  from  Vice-Provost 

Gilbert  1751  For  chapel  ornaments;  and  we  know  that  these  benevolences 

were  carried  out  according  t"  the  wishes  of  the  d<   rs  and  without  delay. 

Bui  there  was  from  the  very  foundation  of  the  College  another  kind  of 

gift,  it  1  m. iv  bo  say,  a  compulsory  gift,  of  silver.  In  our  earliest  matricula- 

tion fees,  various  items  were  paid  to  various  officials ;  the  only  additional 

fee  which  was  paid  to  the  College  was  a  gift  of  argent,  which  was  fixed  at 

l'J-.  for  a  pensioner,  i"-'  foi  a  Fellow  Commoner, and  £6  for  the  son  of  a 
nobleman.1  In  the  last  case  the  value  ol  this  tax  was  often,  but  not  always, 
exceeded.  Rich  fathers  liked  to  give  a  handsome  cup  or  tankard  to  the 

College.  The  usual  form  of  gift  for  pensioners  was  a  silver  spoon,  of  which 

the  College  soon  owned  many  scores.  But  if  pensioners  had  no  convenient 

way  of  getting  spoons  or  other  small  silver  gifts,  they  paid  their  12s.  (which, 

of  course,  n  three  or  four  times  the  sum  in  value  now),  and  this 

money  was  simply  put  into  the  "College  trunk,"  with  other  moneys,  and  so 

1  The  lut  tor  -.inns  were  afterwards  increased  or  varied,  without  altering  the  original  12». 
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used.  There  was  no  such  thing  as  laying  apart  any  of  these  contributions 

as  things  of  sentimental  value.  Of  this  we  have  the  clearest  evidence.  The 

College  plate,  in  the  days  when  there  were  no  banks,  was  the  College  money, 

just  as  the  jewels  of  Oriental  grandees  are  said  to  represent  their  invest- 
ments. Accordingly,  when  a  crisis  such  as  that  of  1641  arose,  and  the 

College  could  not  recover  its  rents,  the  sale  of  parcels  of  plate  is  recorded 

with  stolid  iteration.  We  know  also  that  the  only  resisting  force  to  this 

clearing-out  of  the  College  property  arose  from  Bishop  Anthony  Martin,1  who 
was  then  Provost,  and  to  whom  we  probably  owe  the  survival  of  our  splendid 

chapel  plate,  the  best  of  which  was  already  in  the  College. 

It  may  be  said  that  this  was  a  case  of  necessity,  and  that  necessity  often 

plays  havoc  with  sentiment.  The  answer  is  ready.  The  events  I  have  just 

cited  took  place  in  the  years  1641-9.  During  the  Cromwellian  occupation, 
indeed,  there  seems  to  have  been  a  cessation  of  the  habit  or  rule  of  the 

College  to  require  this  tax  at  entrance.  But  with  the  Eestoration  (1660) 

the  old  practice  revived;  and  between  the  years  1660-85  a  great  quantity  of 
plate  again  accrued  to  the  College.  With  what  seirtiment  was  it  regarded  ? 

In  1685,  under  James  II,  the  College,  after  some  difficulties  with  the  King 

and  his  advisers,2  carried  through  the  proposal  of  selling  4000  ounces  of 
plate  (excluding  the  plate  used  in  the  Chapel),  in  order  to  buy  with  it  an 

estate  in  the  Queen's  Co.  Not  only  was  this  transaction  completed,  the 
College  receiving  roughly  £1000  for  the  silver,  but  there  is  extant  a  list 

of  the  cups  (about  140),  tankards,  and  spoons,  with  the  names  of  the 

donors,  which  then  were  disposed  of  to  a  goldsmith.  These  names  and  gifts, 

with  hardly  an  exception,  are  from  the  previous  twenty-five  years.  The 
donors  were,  therefore,  almost  all  alive,  and  must  have  known  this  public 

transaction.  Yet  we  do  not  hear  of  one  word  of  protest  or  complaint. 

Nay,  even  this  did  not  prevent  a  new  influx  of  plate  commencing  with  1600, 

from  which,  and  the  following  years,  we  have  preserved  many  fine  examples. 

Nor  was  the  behaviour  of  the  College  in  this  matter  peculiar,  far  less 

solitary.  We  have  examples  both  of  public  bodies,  such  as  the  Goldsmiths' 
Corporation  (in  1708),  and  of  private  individuals,  such  as  Lord  Mornington 

(1759),3  disposing  of  their  plate,  as  we  should  use  money  deposited  in  a 
savings  bank. 

Dr.  Stubbs,  writing  his  History  a  generation  ago,  does  not  express  one 

1  Cf.  my  Epuch  of  Irish  History,  p.  287. 
2  The  story  is  given  in  detail  by  Dr.  Stubbs  in  his  History,  pp.  125  sg. 
3  The  College  bought  plate  from  him  fm-  £6(50.    The  Goldsmiths  used  theirs  t"  furnish 

their  new  Hall,  built  at  that  time  in  Werburgh  Street. 

[5  ■"] 
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word  of  regret  at  the  loss  of  this  treasure,  which  would  uow  be  worth  many 

times  its  then  value.  He  always  regarded  it  as  a  sound  money  transaction, 

seeing  that  the  estate  then  bought  had  for  160  years  back  been  worth 

£100  a  year  to  the  College.  But  he  could  have  defended  the  action  of  the 

Board  on  far  sounder  historical  grounds.  Not  more  than  forty  years  had 

elapsed  since  Charles  T,  when. at  Oxford,  had  commandeered  all  the  plate  of 

its  Colleges,  and  turned  it  into  money.  He  would  have  treated  Cambridge  in 

the  same  way,  had  he  not  been  baulked  by  the  Puritan  atmosphere  of  the 

place,  and  the  concealment  of  its  treasures.  The  policy  of  James  II  had 

already  shown  the  danger  of  confiscation  with  which  Protestant  property  was 

threatened;  and  the  dillieuliies  raised  during  the  negotiations  by  Chief  Justice 

Nugent,  one  of  which  was  the  charge  that  the  goldsmith  "had  been  buying 

stolon  plate  which  belonged  to  the  King,"  and  the  threat  of  prosecuting  the 

Provost  and  Fellows  (Stubbs,  p.  137),  show  plainly  whither  the  King's 
advisors  were  leading  him.  The  precedent  of  Charles  I  and  Oxford  was  before 

them;  and  no  sooner  was  the  College  actually  seized  by  an  armed  force  in 

1689,  than  the  remaining  plate  was  carried  oil' to  the  Custom  House,  and 
only  saved  by  the  friendly  care  of  its  officers,  and  the  prompt  survening  of  the 

victory  of  the  Boyne.  The  pol icy  of  the  College  was,  therefore,  quite  justifiable. 

If  they  kept  their  plate,  it  would  1m-  seized  and  melted  down;  if  they  turned 

it  into  landed  property,  this  might  !"•  confiscated,  but  could  be  recovered 

a,  whenever  the  King's  Acts  were  revei 
Still  lov-  can  I  adopt  the  second  explanation,  that  the  College  sent  pieces 

of  plate  battered  by  ill-usage  to  I"-  repaired  or  remade  in  the  style  of  the 

_mal  ur i 1 1 --  by  goldsmiths  at  dates  varying  from  1750  to  1785.  This  is 
contrary  to  all  that  I  know  "i  the  habits  ami  feelings  of  the  eighteenth 

century  and  its  art  in  Dublin.  The  fashions  ol  making  plate,  making  furni- 
ture, and  "i  decorating  houses,  developed  rapidly  dm  ing  i  bat  very  prosperous 

and,  *  in  now  admit,  artistic  century  in  Ireland.  The  old  was  constantly 

being  declared  antiquated,  and  therefore  ugly,  and  being  replaced  by  the 

now.     1   can   quote  plenl  ne  (relevant)  will  suffice. 

On  December  14.  1774.  "  It  was  this  day  ordered  by  the  Board  [of  Trinity 
College]  that  the  Bervice  of  plate  belonging  to  the  College  (consisting  of 

plates  and  dishes)  be  melted  down  and  wrought  up  .mow.  this  being  uecessar) 

in  order  to  make  it  useful  and  ornamental  to  t  ti» •  College."  Fortunately  this 
order  was  not  carried  out,  for  we  still  have  the  Bervice,  then  scorned,  in  use, 

almost  all  of  it  dating  from  L733 — forty  years  earlier.  Household  plate  was 

constantly  being  replaced  by  new  plate  in  the  style  which  had  come  into 
Hon  Bince  it  had  been  made.  It  was  the  same  in  architecture,  [fyou 

had  asked  the  decorators  of  first-floor  drawingrooins  in  fjeinster  Mouse  ot  in 
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Powerscourt  House1  to  copy  the  twenty  years  older  stucco-work  of  the  gr<  mini- 
floor  rooms,  they  would  at  once  have  answered  that  such  decoration  was  now 

antiquated  and  out  of  fashion.  Very  likely  they  despised  it.  We  might  as 

well  now  ask  a  lady  to  dress  in  the  fashions  of  thirty  years  ago.  In  an 

artistic  and  productive  age  these  changes  are  very  rapid.  The  decorators  of 

the  Theatre  in  Trinity  College,  designed  in  1775  by  Stapleton,  who  was 

working  under  Adam  influence,  would  not  for  a  moment  have  thought 

of  copying  the  decoration  of  the  Provost's  House,  carried  out  next  door  in 
1760.  Unless,  therefore,  I  could  find  explicit  evidence  that  the  silversmiths 

of  1750-90  were  ordered  by  the  College  to  reproduce  the  old  dated  gifts  in 
form  and  style,  I  still  maintain  that  when  this  style  is  confessedly  archaic, 

and  the  date  of  gift  clearly  set  upon  any  article,  we  have  the  original  thing, 

in  spite  of  the  grave  difficulty  of  the  Hibernia,  which  it  is  the  main  object  of 

this  paper  to  solve.  How  great  the  difficulty  was,  I  did  not  appreciate  till  I. 

had  gone  a  long  way  into  this  inquiry. 

When  studying  parallel  cases  in  Oxford  and  Cambridge  Colleges,  I  came 

upon  this  passage  in  Provost  Shadwell's  Ptegister  of  Oriel  (i,  p.  xij :  "  It  was 
the  frequent  practice  to  sell  or  exchange  pieces  of  plate  worn  out,  or  no 

longer  in  fashion  .  .  .  Even  between  1600  and  16-40  many  pieces  had  been 
parted  with  in  this  way.  All  but  a  very  few  have  been  replaced  by  more 

modern  articles,  though  the  inscriptions  have  been  in  most  cases  carefully 

transferred."  Among  the  old  papers  in  our  Muniments  Room  I  had  seen  long 
ago  two  pages  dealing  with  plate,  and  had  not  understood  their  meaning. 

Quite  recently,  after  long  search,  I  found  them  again,  and  they  throw  a  curious 

light  upon  the  history  of  our  plate.  From  these  pages,  which  contain 

but  a  part  of  the  transaction,  it  appears  that  the  College,  becoming  rich  in 

the  course  of  the  eighteenth  century,  determined,  at  a  date  which  we  can  fix 

with  much  probability  at  1731-2,  to  have  at  least  900  oz.  of  their  older  cups 
(of  which  they  had  a  multitude)  melted  clown  and  turned  into  articles  useful 

for  the  College  dinner-table.  They  were  beginning  to  entertain  the  Viceroy 
and  other  grandees  more  and  more  handsomely,  and  wanted  useful  silver  plate 

to  adorn  the  table.  Hence  they  had  older  cups  turned  into  knives,  forks, 

salvers,  candlesticks,  preserving,  however,  the  donors'  names  and  dates  in  an 
abbreviated  form,  which  is  given  in  the  list  in  each  case  on  the  right  hand  of 

the  coat  of  arms.  We  still  have  a  considerable  number  of  the  newer  objects 

so  acquired,  with  the  inscriptions  on  them  then  added;  and  as  the  latest  <<( 

these  melted-down  gifts  dates  from  1730,  there  is  no  reason,  so  tar  as  all 
these  are  concerned,  why  the  Hibernia  should  not  naturally  appear  on  them, 

'The  details  are  to  be  found  in  vol.  ii  of  the  Georgian  Society's  volumes. 
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and  mark  their  earliest  possible  date.  With  most  of  them  Mr.  Westropp 

was  quite  satisfied  on  this  point.  He  considered,  with  his  long  experience 

of  such  things,  that  most  of  the  objects  with  early  donors'  dates  were  not  of 

the  style  of  the  donor's  time,  but  were  honest  products  of  the  ̂ ost-JIibcrnia 
epoch. 

But  yet  I  was  nut  satisfied.  Fur  there  were  some  of  the  pieces  so 

manifestly  very  early  eighteenth-  or  even  seventeenth-century  work,  of  the 
age  of  their  donors,  that  the  Hih,  mio  still  seemed  to  me  very  suspicious ;  and 

I  could  not  accept  Mr.  Westropp's  solution,  that  they  were  the  result  of 
antiquarian  sentiment,  reproducing  a  bygone  style.  The  hypothesis,  there- 

fore,  that  the  College  received  money  for  plate  during  the  years  1690-1730, 

and  put  it  by  in  order  i"  cany  out  the  donor's  wishes  fifty  years  later,  when 
be  was  dead  and  gone,  still  Beemed  i"  me  untenable. 

In  my  perplexity  I  submitted  my  difficulties  to  Mr.  A.  Lebas,  whose 

ancestors  have  loii"  been  goldsmiths  in  Dublin,  and  who  is  now  the  valued 

assay  master  "i  the  (oddsmiths'  Corporation.  He  came  to  see  the  College 
plate  and  offer  Ids  suggestions.  He  entirely  agreed  with  me,  that  sonic  al 

least  of  tin-  older  gifts  were  in  the  style  of  the  donors'  college  days,  and 
that  a  middle  eighteenth-century  craftsman  would  have  protested  (if  it  were 

ii.-. .  gainst  copying  the  bygone  fashions  of  an  older  generation.     But 
Mi.  Lebas  also  found  new  and  important  evidence  of  rehandling  which 

bad  escaped  Mr.  Westropp.  All  the  salvers  of  the  1 T - *■ ' »  transaction  show 
upon  their  under  surface  the  plain  marks  of  having  Keen  scraped  by  the 

assay <-i.  evidently  after  they  had  left  the  maker's  shop.    For  no  goldsmith 
Id  turn  out  a  piece  with  this  obvious  damage  upon  it.  When  I  see  that 

this  scratching,  which  I  propose  '."  call  Post-assaying,  is  only  manifest  on  Bat 
surfaces,  I  do  not  for  one  moment  hold  that  objects  Buch  as  candlesticks  or 

lank. nd-   in. ly   not   have  1   D  similarly   treated  ;   but  these  can   be  assayed 

round  the  foot  or  in  other  places  where  the  scratching  is  not  visible.  Let  me 

here  add  that  this  post-assaying  appears  on  the  very  objects  which  could 

hardly  be  battered  by  use.     Who  could  batter  a  salver  out  of  shape  ' 

I'.,  those  not  familiar  with  the  process  of  assaying  I  may  briefly  describe 

it,  a.s  c  every  week  in  the  assay  office  of  the  Goldsmiths' 
Corporation.  1.  |  new  article  in  gold  or  silver  comes  in  from  its  maker  in 

the  rough,  with  nothi  iped  upon  it  but   his  initials  or  maker's  punch, 
without  which  identification   the  assay  master   will   not   receive  it,  as   hi 

bound  only  to  assay   for  members  of  the   corporation  or  people  licensed  by 

them.     It  oomes  in  the  rough,  for  the  mas  er  then  scrapes  it  in  one  or  more 

places  with  a  narrow  thus  taking  off  some  of  the  material     This 

silver  dust,  technically  called   diet,  is  then  gathered  and    exposed   to   the 
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proper  chemical  tests  of  its  purity.  If  it  satisfies  this  test,  lie -then  stamps 
the  piece  with  the  hall-marks,  viz.,  in  Ireland,  with  a  crowned  harp,  a  date 

letter,  Hide mice,  and,  after  1807,  with  the  reigning  king's  head.  Jt  then  goes 
back  to  the  maker,  who  polishes  the  assayed  surface  to  make  the  object  fit  for 

sale.  An  ugly  scrape  on  a  smooth  surface  would  not  be  tolerated  by  any 

buyer. 

Now  the  salvers  in  question  show  the  reverse  order  of  treatment.  The 

ugly  scraping  of  the  assay  master  was  evidently  inflicted  on  the  piece  after  it 

had  left  the  maker,  and  in  the  present  case  long  after.  How  can  we  account 

for  this  strange  phenomenon  '.  I  believe  I  have  found  it  in  the  legislation  of 

the  day,  accompanied  by  the  well-known  fact  that  even  after  the  establish- 
ment of  banks  in  Dublin  old  plate  was  looked  on  as  merely  bullion,  and 

frequently  sold  as  such  by  the  owners. 

The  Act  of  3  George  II  (1729-30),  cap.  x,  imposed  a  new  duty  of  6V.  per 
ounce  on  all  manufactured  silver,  payment  of  the  duty  being  attested  by  a 

special  stamp  or  mark,  to  be  approved  of  by  the  Goldsmiths'  Corporation.  It 
is  very  curious  that  in  the  minutes  of  the  corporation  of  that  date  there  is  no 

mention  of  any  discussion  or  decision  as  to  the  particular  mark,  though  the 

Act  is  seriously  considered  by  them  in  their  minutes,  and  certain  queries 

made  about  its  interpretation.  Moreover,  a  great  quantity  of  plate  was 

assayed  just  before  the  Act  came  into  force,  in  order  to  escape  the  new  duty. 

As  a  matter  of  fact,  a  figure  of  Hibernia  sitting,  wilh  her  harp  beside  her,  on 

an  oval  shield,  was  the  mark  adopted  and  used  without  change  for  many 

years.  But  the  Act  imposed  this  new  duty  only  upon  the  importers  or 

makers  of  this  plate,  to  be  paid  by  them.  Section  xxxii  proceeds  : — "  And  it 

shall  be  enacted  that  during  the  said  term  of  twenty-one  years  no  goldsmith, 
silversmith,  or  any  other  person  whatsoever,  working  or  trading  in  wrought 

or  manufactured  gold  or  silver,  shall  sell  or  expose  for  sale,  barter,  or 

exchange  any  manufacture  of  gold  or  silver  unless  it  be  so  small  as  not  to  be 

capable  of  receiving  a  mark  (viz.,  silver  wire,  or  things  under  four  penny- 

weight) until  such  time  as  such  plate,  vessel,  or  manufacture  of  gold  or 

silver  shall  be  assayed,  touched,  and  marked  in  manner  and  form  hereafter 

prescribed  in  that  behalf,  upon  pain  of  forfeiting  the  value  thereof,"  &c.' 

1  There  are  many  more  minute  details  about  the  appointment  of  an  assay  master,  his 
duties  of  keeping  a  book  with  the  names  of  those  who  came  to  him,  his  obligations,  and 
the  penalties  to  which  he  was  to  be  subject;  but  in  all  the  Acts  there  is  no  explicit 

mention  of  the  duty  of  a  silversmith  in  the  case — which  must  have  been  very  frequent — 
of  the  buying  or  the  mending  of  old  plate.  It  is  certain  that  the  Act  intended  no  plate  to 
come  out  of  his  house  in  the  way  of  business  without  paying  the  new  duty  ;  but  what 
amount  of  mending  compelled  or  entitled  him  to  put  on  his  own  mark  with  the 

Hibernia,   and   if  so,    what  became    of   the   older    maker's    mark  J     Jlr.    Lebas  does 
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In  the  queries  raised  upon  this  Act  in  the  Goldsmiths'  Records  for 
1729-30  (p.  27-").  they  make  three  points:— 

1.  Whether  any  plate  wrought  before  the  new  Act  that  has  not  paid  the 

duty  can  be  sold,  or  exposed  for  sale,  by  public  cant,  at  a  higher  price  than 
its  bullion  value,  without  paying  the  duty  ? 

2.  Whether  bhe  word  "trading"  does  not  include  auctioneers,  usurers, 
and  all  people  that  sell  plate  above  the  bullion  value? 

3.  Whether  any  plate,  new  or  "Id.  standing  in  a  goldsmith's  shop  shall 

deemed  "exposed  for  sale.''  -..  as  t"  incur  the  penalties  of  the  Act,  though 
it  dues  not  pay  duty  till  the  customer  offers,  and,  generally,  what  is  meant 

by  exposing  for  sale  in  the  Ad  .' 

This  Act  imposing  tin'  new  (J/ihmiid)  stamp  having  been  enacted  to  last 

twenty-one  year-  it  occurred  to  me — it  seems  not  to  have  occurred  to  the 

experts  —  bo  find  oul  what  steps  had  been  taken  to  continue  that  Act. 

The  Hibernia  appears  on  Dublin  plate  all  through  the  century,  and,  there- 
fore, it-  use  must  have  been  re-enacted. 

As  M'  Weetropp  noted  (p.  553  of  Jackson's  book),  £121  of  plate  passed 
the  assay-office  in  the  quarter  before  the  coming  into  force  of  the  Act,  and 

not  think  that  tin-  older  maker's  initi.-ils  were  interfered  with,  as  they  are  uol 
DOH  •■•!.      Inileeil,     they     are     BO   many    anil    so  difficult    to     distinguish     that 

they  teem  only  to  have  been  intended  t..  identify  the  makers  for  the  assay  master  at  the 

time  of  issue.  For  example,  there  are  several  J.  Ii. —John  Loughlin,  John  Letabloro, 
John  Looker;  several  J.  W. — loscph  Walker,  John  Williamson,  .lohn  Wilne,  John 

Whitthome  (whose  mirk  Mr.  Weatropp  [op.  'it.,  p.  564)  cannot  distinguish  from 
the  others).     There  wen  or  grandsons  with  the  same  initials  as  the  lirst  of  tho 

name,  and  keeping  np  an  unchanged  mark.     1  take  the  silversmiths  to  have  cared  very 
little  about  any  oonfuaion  between  them  in  after  years,  except  in  the  case  of  a  peculiar 

■  >r  splendid  work  "f  art.  Thus  the  magnificent  -_r i  1 1  alms-dish  in  the  College  Chapel 
\  2  is  marked  /.•'..  not  J.  I...  with  a  little  CTOWn  over  it,  which  was  tho  ordinary 

mark  of  John  Letablere.  \  few  makers  had  n  peculiar  monogram  ;  a  few  signed  in 
italics,  not  Rom  m  capitals  ;  a  few  had  some  Little  crown  or  rosette  added  to  their  initials. 

This  is  specially  forbidden  in  an  order  of  the  Goldsmiths'  Corporation,  dated 
ibet  30th,  1731  [as  it  might  be  mistaken  by  unwary  buyers  for  the  hall-mark)  ;  but 

the  order,  like  many  others  of  the  corporation,  was  systematically  violated.  In  the 

re  can  guess  what  happened.  The  first  design  for  the  new  punch  probably 

contained  a  crown,  on  the  analog}*  of  the  crowned  harp  already  used.  Had  this  been 

adopted,  and  the  maker's  mark  with  the  crown  also  used,  the  buyer  might  well  be  in 
doubt  as  to  the  value  of  these  marks,  and  two  might  be  accepted  as  sufficient.  So 

-  ime  clever  person  bethought  him  of  a  solution,  and  produced  the  Ribernia, 
with  a  ban  head,  sitting  with  her  harp  beside  her.  Winn  this  was  adopted,  the 

difficulties  of  remaking  many  already  well-known  private  punches  would  be  such 
that  the  resolution  of  October  30th,  1731,  was  allowed  to  go  asleep.  But  the 
majority  had  no  such  distinctive  marks.  The  careful  list  of  those  identified  by 

Mr.  Westropp  does  not  pretend  to  be  complete.  There  are  masters  of  the  Goldsmiths' 
Corporation  whose  initials  cannot  be  identified  on  any  extent  plate.  Any  dating,  there- 
tie,  by  these  initials  is  most  precarious,  and  can  only  be  accepted  as  provisional. 
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only  £21  next  quarter.     This  is  the  only  effect   I   can   find  noted  in  the 
records. 

There  were  in  December,  1739,  complaints  that  it  was  ineffectual,  and  a 

messenger  sent  from  the  House  of  Commons  to  the  Goldsmiths'  Corporation 
to  ask  what  could  be  done.  The  adoption  of  a  clause  in  12  George  II 

(England)  is  suggested  by  the  committee  appointed  in  August,  1741  (p.  147), 

Hence  there  was  an  agitation  going  on  in  the  House  of  Commons 

during  1739-41  on  the  reform  or  tightening  of  the  law  of  1730. 
In  23  George  II,  cap.  v  (1749),  it  is  enacted  that,  as  the  Act  of  1730 

is  about  to  run  out,  the  same  law  and  its  duties  are  imposed  for  twenty-one 
years  more. 

But  in  25  George  II  (1751),  caps,  xx  and  xxi,  we  hear  a  very  different 

story.  The  preamble  is  most  instructive.  "  And  whereas  silver  plate  is 
often  sold  without  being  assayed,  touched,  and  marked,  the  buyers,  to  avoid 

the  payment  of  the  duties  imposed  by  the  said  Acts,  relying  on  the  credit 

of  the  silversmith,  that  the  same  is  conformable  to  the  standard  therein 

mentioned,  by  means  whereof  great  frauds  have  been  committed  by  the 

workers  and  sellers  of  plate,  and  the  duties  imposed  thereon  diminished  : 

for  remedy  whereof,  and  the  better  to  secure  the  payment  of  the  duties 

imposed  by  the  said  Act,  it  is  further  enacted  that  from  and  after  May  1, 

1752,  no  person  shall  buy,  take,  or  receive  by  ivay  of  purchase,  barter,  or 

exchange  any  wrought  or  manufactured  gold  or  silver  plate,  or  manu- 
facture of  gold  or  silver,  of  or  from  any  goldsmith,  silversmith,  or  any 

other  person  whatever  working  or  trading  in  wrought  or  manufactured 

gold  or  silver  (unless  under  four  pennyweight),  not  being  assayed, 

touched,  and  marked  by  the  assay-master  as  prescribed  in  the  Act  of 
George  II,  third  year,  at  the  time  such  gold  or  silver  plate  shall  be  delivered 

to  the  buyer,  upon  pain  of  forfeiting  the  value  thereof,  to  be  sued  for  and 

recovered  in  the  manner  prescribed  for  sellers  of  such  plate  in  the  former 

Act,  which  said  penalty,  hereby  laid  upon  the  buyer,  as  well  as  the  penalty 

laid  upon  the  seller  by  the  former  Act  (George  II,  3)  sludl  be  to  tin-  sole 

use  and  benefit  of  the  informer!'  And,  subsecpuently  (caps,  x  and  xxii  sub 
Jin.),  "  and  also  the  person  who,  for  the  time  being,  shall  be  empowered  to 
assay  wrought  and  manufactured  gold  and  silver  according  to  3  George  II, 

shall  once  a  year,  or  oftener,  if  recpiired  by  the  said  corporation"  (of  gold- 
smiths) "  lay  before  them  a  true  account  of  all  such  plate,  and  the  number 

of  ounces  thereof,  as  shall  have  been  assayed  by  him  within  the  interval, 

together  with  the  names  of  the  owners  or  proprietors  of  such  plate,  or  of  the 

persons  who  brought  or  sent  such  plate  to  be  assayed,  and  the  day.-  and 

times  of  the  stamping  thereof,  and  the  duty  received  for  the  same." 
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The  direct  erieet  of  this  Act  was  to  stop  any  private  sale  or  negotiation 

in  unmarked  plate.  As  the  informer  got  the  benefit  in  case  any  violation 

of  the  law  was  discovered,  every  private  owner  of  unmarked  plate  was  in  the 

hands  of  every  member  of  his  household. 

IJut  if  society  took  the  same  views  of  old  plate  as  we  do,  the  law  might 

hardly  touch  them  at  all.  Old  plate  is  with  us  a  treasure  which  few  people 

care  to  sell.     It  was  a  very  different  affair  in  the  eighteenth  century. 

I  have  already  described  the  various  transactions  which  show  that  in 

private    owners   of  plate   were    constantly,    and   without   any 

sentiment,  turning  it  into  cat 

At  all  events,  the  p  owners  of  unassayed  plate  after  1752  was 

this,  that  to  give  it  it.-  valm  -:  be  assayed  before  any  attempt  was 
e  to  sell  or  exchange  it.  Accordingly,  the  older  pieces  in  the  possession 

of    '  _  tice.      But,  as  the  assay  master 
was  forbidden  by  his  corporation  any  plate  which  did  not  bear  the 

initials  of  a  known  maker.  <>r  of  the  man  who  brought  it  there,  the  College 

naturally  employed  a  goldsmith  to  carry  out  the  process  for  them.     With 

r  p-erhaps  his  father's  punch  on  it.  the  unmarked  silver  was  submitted 
to  the  assayer,  who    put  upon   i:  .  the    crowned  harp  and  the 

//  g  had  the  tax  of  lid  t<>  him. 
t  about  the  bad  no  evidence  in  what  year  the 

•■  was  m  i  iption  upon  it,  if  there  was  one,  only  gave  hiin 
the  _  cases  of  plat  le  for  a  different  purpose,  as 

the  College  plate  in  1731,  he  bad  that  the  date  was  false.     M 
ove:.  latically  destroyed  at  I 

end  of  each  laid  up  in  Btore.     Hence  it  is  that  in  all  I 

post-assayed  pie<  examined  ti  properly  omitted. 

Th:-  :  what  happened  to  our  plate,  and  it  accc- 
I  reasonably   for  the  facts.      I  or 

-t   have  Ijeen  carried  out  gradually  and  quietly,  for  I  can 

find  no  direct  statement  of  the  practice.     It  was  'lone  to  make  the  unmarked 

silver  saleable,  whenever  the  College  Bhould  desire  to  turn  this  part  of  its 

property  into  moi 

y        .  pp,  when  examining  the  College  plate,  raised  another 

difficulty.     He  admitted,  indeed,  that  -  hese  post-marked  pieces  were 

1  It  is  very  UmenU  rt  that  the  old  plate-book  of  the  College,  which  is  often 
red  to  us  the  acquisition  and  sale  of  plate,  has  disappeared,  I  fear 

beyond  hope  of  recovery.   If  it  ever  turns  up,  ad  in  it  many  ijuestions  definitely 
•  red,  and  shall  know  whf  'theses  are  true  or  false.    Possibly 

wen   -nee  part  of  i:. 
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strictly  in  the  style  of  about  1700,  so  much  so  that  I  was  able  to  guess 

that  the  cup  given  by  Peter  Ludlow,  and  inscribed  1791,  must  have  been 

misdated  a  century  by  the  engraver,  and  that  it  really  came  from  1701, 

when  the  only  Peter  Ludlow  we  ever  had  on  the  books  was  just  taking  his 

degree,  and  in  this  case  the  fluted  surface  of  the  object  allowed  the  assayer  to 

scrape  it  without  injuring  a  smooth  surface.  I  hold  that  this  is  the  case  with 

the  two  soup  tureens  and  covers  given  by  Bishop  FitzGerald  (of  Clonfert)  in 

1722.  They  are  certainly  wholly  different  from  the  style  of  1750-60,  and 
were,  I  hold,  not  remade,  but  only  assayed  at  the  latter  date.  But  in  the 

ease  of  the  many  salvers  we  possess  which  have  plain  marks  of  post-assaying, 
Mr.  Westropp  holds  that  the  style  of  these  objects  is  not  the  style  of  1700, 

but  that  of  1750-70.  In  most  of  these  cases  his  negative  opinion  has 
clearly  been  proved  right  by  the  document  I  found  and  have  cited ;  and  yet, 

in  spite  of  his  great  knowledge,  I  am  disposed  to  join  issue  with  him  here  on 

some  points.  His  most  definite  argument  is  that  our  large  salvers  would 

have  been  set  on  one  central  foot  or  support,  as  in  the  case  with  our 

Abercorn  salvers  of  1705,  and  not  on  four  lions'  claw  feet.  Our  modern 

form  of  salt-cellar,  which  replaced  a  larger  "  salt,"  as  it  was  called,  indicates 
the  same  change.  But  I  do  not  think  we  have  evidence  that  this  change 

was  not  as  old  as  1707,  when  one  such  salt-cellar  is  dated.  That  salvers 

should  have  commonly  assumed  the  form  of  flat  silver  plates  with  a 

decorated  border,  is  obvious  from  the  fact  that  we  have  patens  and  alms- 
plates  in  the  chapel,  dating  from  1666,  which  are  in  that  form.  It  is  not 

impossible  that  claw  feet  may  have  been  added  in  some  cases  afterwards ;  but 

the  existence  of  an  elaborate  inscription  on  the  back  of  the  Huntingdon 

salver,  which  dates  from  1692,  on  a  surface  which  bears  clear  marks  of  post- 

assaying — this  instance  proves  to  me  at  least  that  a  central  foot  never 
formed  part  of  it. 

There  is  no  greater  satisfaction  than  having  a  conjecture  supported  by 

subsequent  expert  evidence.  In  reply  to  a  note  from  my  friend,  Mr.  West,  to 

Messrs.  Crichton,  of  Bond  Street,  they  say  :  "  We  have  seen  salt-cellars  about 
1720  with  three  legs,  and  salvers  as  early  as  William  and  Mary  with  four 

legs,  but  we  think  the  three-legged  salvers  must  have  come  in  between 

1720  and  1730."  This  agrees  exactly  with  the  date  of  our  early  gifts.  Our 
two  large  salvers,  given  1692  and  1713,  are  on  four  legs;  our  earliest  dated 

salt-cellars  are  of  1707  In  these  eases,  therefore,  any  theory  regarding  style 
is  not  conclusive,  and  such  theory  must  sometimes  be  modified  in  the  face  of 

the  facts  adduced.  The  experts  think  they  can  distinguish  the  crowned  harp 

of  1750-60  from  that  of  1730-40,  and  appeal  to  the  pictures  of  these  marks 

given  in  Jackson's  well-known  book.     So  long  as  I  thought  that  the Hibernia 
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alone  was  added  to  older  marks,  I  held  this  assertion  of  variations  in  the 

main  hall-mark  very  doubtful,  as  I  for  one  cannot  perceive  any  gradual 
change  or  development,  still  less  any  new  fashion  in  the  crowned  harp  and 

its  shield.  But  I  need  not  argue  this  matter  now,  as  I  think  it  more  likely 

that  the  objects  post-assayed  had  originally  no  marks  at  all,  or  only  the 

maker's  punch.  It  makes  no  difference,  however,  to  my  argument  whether 
they  had  or  not. 

A-  regards  the  objects,  such  as  salt-cellars  and  candlesticks,  of  which  we 
have  many  with  date  and  name  of  doner  long  before  the  Hib&rnia,  but  on 

which  no  marks  of  post-assaying  now  appear,  these  are  eases  not  of  remaking 
an  older  gift  without  changing  its  purpose,  but  rather  of  turning  an  older 

piece  into  something  wholly  different,  but  more  useful.  Thus  the  Bursar 

may  have  argued:  we  have  too  many  cups  and  not  enough  salt-cellars;  let  us 
turn  some  of  the  one  into  the  other.  I  think  we  have  a  l>ig  example  of  this 

process  in  the  long  dinner-service  still  in  use,  of  which  almost  all  the  plates 

and  many  of  the  dishes  are  hall-marked  completely  and  show  the  Gothic  R 

of  17:5:1  They  have  the  College  arms,  and  no  other  inscription,  name,  or 

donor's  arms  on  any  01   f  them. 
There  are  many  other  interesting  questions  arising  out  of  the  Btudj  of  this 

•  collection,  with  which  I  cannot  now  1  rouble  the  Aeademy.     But  as  I 
am  preparing  to  write  a  detailed  history  of  the  College  plate,  those  who  are 

weary  of   the  subject   will,  I  hope,  find  the  further  material*    I   have 

1.  and  my  estimate  of  them,  in  that  volume. 

it  fi    mere  archaeological  interest,  the  subject  has  a  practical  value  to 

all   owners  of,  and  dealers   in,  (date.      Hitherto  an   earlier  inscription    than 

L730  "ii  a  piece  of  plate  was  supposed  to  be  at  once  proved  Ealse  by  the 

appearance  on  it  of  the  H  and  bo  fai  the  inscription  was  assumed  to 

:  a  lat.-r  date.     If  my  argument  be  Bound,  it  is  sometimes  at  least  not 
inscription,  but  the  Bibernia,  which  is  the  misleading  evidence;  and  such 

eases  probably  occur  in  other  collections  as  well  as  in  that  of  Trinity  College. 

This  discussion  has  been  so  intricate  thai  the  Academy  will  gladly  hear 

from  me  a  summary  of  the  views  which  I  have  endeavoured  to  lay  before  it 
in  detail. 

From  its  very  foundation  the  College  had  received  a  tax  of  plate,  or  of 

money  foi  plate,  fron  -indent  according  to  his  rank. 
The  plate  so  accumulated,  especially  before  the  existence  of  banks,  was 

simply   ref  from   its  money   value,   without   the  smallest    -'•ntiment. 
Bence,  in  one  crisis   L642-8)  the  College  lived  by  Belling  its  plate,  or  having 

it  made  into  coin.     When  another  danger — that  of  confiscation — threatened 

1  great  store  of  it  was  Bold  to  a  goldsmith,  and  with  the  money  an 
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estate  was  bought.  Owing  to  these  two  clearances  of  the  College  plate, 

nothing  remains  to  us  of  that  date  except  the  vessels  given  by  the  donors  for 

the  service  of  the  Chapel,  which  have  survived  to  the  present  da}-. 
Since  then  a  third  revolution  (1730)  has  been  disastrous  to  this  precious 

possession,  but  not  so  wholesale  in  its  consequences — it  was  only  a  revolution 
in  taste.  When  the  College  was  rapidly  increasing  in  wealth  and  hospitality, 

and  required  plate  for  its  dinner-table  at  feasts,  which  became  more  expensive 
all  through  the  eighteenth  century,  it  was  found  that  there  were  far  too  many 

cups  and  tankards,  and  insufficient  dishes,  plates,  and  other  table  ware.  We 

have  many  pieces  for  table  use  which  were  then  made,  but  on  which  the 

names  of  the  original  donors  of  the  now  melted  pieces  are  commemorated. 

This  was  not  possible  in  such  a  transformation  as  from  cups  and  spoons  into 

a  set  of  dinner  plates,  which  therefore  only  show  the  College  arms.  But  as 

the  rest  were  professedly  old  gifts  only  changed  in  form,  the  College  seems 

to  have  evaded  the  payment  of  the  new  tax  on  silver,  and  to  have  saved  this 

expense.  Hence  the  action  of  the  College  in  1730.  But  in  1752  a  more 

stringent  law  made  it  desirable  that  articles  previously  unassayed  or  marked 

should  undergo  the  process,  or  else  they  would  have  no  saleable  value.  Then 

the  objects  in  the  collection  which  were  not  marked,  or  shown  to  be  gifts  of 

ancient  date,  were  sent  to  the  assayers,  and  of  this  the  salvers  of  1730  show 

plain  marks. 

A  few  much  older  tinted  cups  and  a  pair  of  old  soup-tureens  underwent  the 
same  process,  and  so  appear  to  have  been  made  after  1730,  whereas  their 

style  shows  them  to  be  of  the  date  of  their  gift. 

The  main  result  is- to  show  that  there  was  such  a  thing  as  post-assaying 

— that  an  object  issued  without  marks  could  be  sent  long  afterwards  to  the 

assayer,  who  put  on  it  the  legal  marks,  but  not  the  date-letter,  which  would 
have  implied  a  falsehood. 

If,  therefore,  as  I  am  convinced,  we  have  several  pieces  much  older  than 

1730  in  style,  not  to  say  older  than  1752,  marked  with  hall-marks  of  the 
latter  date,  the  Hibernia  ceases  to  be  a  conclusive  evidence  of  the  date  of 

manufacture  of  any  piece  of  plate,  though  it  is  of  course  a  strong  presumptive 

evidence,  which  must  be  disproved  by  clear  arguments. 

Since  I  wrote  these  words,  a  closer  examination  of  our  plate,  in  which  I 

followed  Mr.  Westropp's  careful  catalogue,  has  completely  convinced  me 

that,  in  the  older  pieces  of  our  collection,  with  donor's  name  and  date  of 
gift  plainly  visible,  which  were  post-assayed,  the  year-letter  was  not  omitted 
by  accident  or  negligence,  but  on  deliberate  purpose. 

Here  are  the  facts  on  which  I  base  this  startling  statement.  In  our  collection 

of  inscribed  pieax,  with  donor's  name  and  date  of  gift,  we  have  up  to  the  year 
R.I. A.  PROC,  VOL.   XXXIV.,   SECT.   C.  7 



46  Proceedings  of  the  Royal  Irish  Academy. 

1800  (I  omit  more  modern  gifts),  in  all  158  pieces,  great  or  small.  Of  these 

thirty- two1  are  fully  marked,  with  the  date-letter  agreeing,  or  at  most  within 

a  year  or  two,  with  the  date  of  gift.  But  we  also  have  126  with  hall-marks 
(especially  the  Hibt  rn  ia )  not  agreeing  with  the  date  of  gift,  but  long  posterior. 

Not  one  of  these  h  t-letter  upon  it.    I  know  that  most  silversmiths  believe 

that  this  date-letter  is  so  often  absent  from  pieces  of  old  plate  as  to  show  that 
the  silversmiths  and  assayers  were  very  eareless  about  it,  and  that  the  strange 

fact  I  have  discovered  may  be  a  mere  accident  — at  all  events,  in  the  present 

case,  a  very  Btrange  accident.  I  undertook,  therefore,  to  examine  the  non- 

inscribed  pieces  we  possess.  Of  these  four  have  no  hall-marks  at  all,  and  may 

therefore  be  discounted.  There  remain  230;  of  these,  thirty  have  no  date-letter.5 
Hut  ill'-  remaining  200  have  it.     This  Burely  proves  to  any  fair  mind  that  it 

tin-  rule  to  put  on  the  date-letter,  and  that  the  omission  nt'  it  in  the  vasl 
majority  of  inscribed  pieces  can  be  no  mere  accident.  How,  then,  are  we  to 

explain  tin-  fact.-'   If  my  view  be  correct,  in  this  very  simple  way.   When  the 
of  1751—2  made  it  expedient  for  all  owners  of  old  unmarked  plate  to  have 

it  a-  ad  marked  with  the  li  the  men  who  undertook  this  task 

wished  it  to  be  plainly  known  that  thej  had  not  re-made  or  new-made  the 

■  ■Id  plate,  but  on!  d  it.    They  therefore  very  properly  declined  to  put 

on  a  date-lettei  which  gave  the  lie  to  the  date  of  gift. 

This  applies  also  t«,  the  new  pieces,  made  as   we  know  from  old  plate 

it  17-'!0.  probably  just  before  the  passing  of  the  Act  of  thai  year.  But  in 
the  long  dinner-  -  and  plates,  made  as  I  believe   from  old 

plate  also,  in  which  it  would  \«-  impo.-sil.le  t..  separate  and  specify 

the  donors'  names,  on  this  long  aervit  _  ol  seventy-nine  articles, 

which  was  made  in  17:::'.  by  Matthew  Alanson,  tin-  year-lettei  (Gothic)  n  is 
plainly  marked.    This  was  the  thought  80  old-fashioned  by  the  '  ollege 
in  1774.  that  a  resolution  which  I  have  already  read  was  passed  by  the 

Board,  that  it  should  be  united  down,  and   re-made  into  a  service  more 

_  mt  or  dignified  for  the  improved   taste  of  the  age.     Luckily  this   fell 

purp  -ever  carried  out. 

[cam         nclude  without  again  ex]  Mr.  Westropp 

for  his  admirable  patience  in  -    ing  our  collection.     It  was  only  when  I 

beg.  ly  it  myself,  by  the  light  of  his  pioneer  work,  that  I  was  fully 
able  to  appreciate  the  inestimable  value  of  his  labours. 

'There  are  also  an  old  alma-dish  and  ■  paten,  with  donors'  names,  dated  1GC5  and 
vhich  have  only  the  maker's  punch. 

v  There  may  be  good  rea  is,  -^  may  ippear  on  further  study. 
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THE  ANCIENT  SANCTUARIES  OF  KNOCKAINEY  AND  CLOGHER, 

COUNTY  LIMERICK,  AND  THEIR  GODDESSES. 

By  THOMAS  JOHNSON  WESTROPP,  M.A. 

Plate  I. 

Read  Junk  25.     Published  August  27,  1917. 

The  study  of  the  great  forts  of  the  Dalcassian  kings  and  the  cemetery  of 

the  Ernai  on  Sliab  Claire1  opened  up  many  questions  of  interest  touching 
not  merely  the  earliest  semi-historic  legends,  but  complex  problems  of  topo- 

graphy and  of  the  religion  of  the  pagan  Irish.  An  elaborate  monograph 

might  have  been  attempted  on  the  sanctuary  of  the  great  and  beneficent 

goddess  'Aine.  I  think,  however,  the  time  has  scarcely  come  when  such 
could  be  completed  with  really  satisfactory  results.  I  may,  however,  give, 

along  with  the  first  account  of  the  interesting  remains  (there  and  at  what 

one  can  hardly  question  to  be  the  site  of  the  great  'Oenach  Culi  or  'Oenaeh 
Clochair)  some  notes  to  indicate  the  lines  on  which  the  subject  has  been 

studied.  It  is  very  important  that  the  sites  of  the  Irish  sanctuaries  should 
be  identified  and  described. 

As  briefly  as  possible  let  me  recall  that  it  is  well  established  that  'Aine 
was  of  the  god-race  of  the  Tuatha  De  Danann ;  but  so  far  she  has  not  been 
identified  with  any  Gaulish  deity,  and  probably,  as  her  legend  implies,  she 

was  venerated  by  races  established  round  her  hill  before  the  Dergthene 

subdued  the  district.  Our  literary  material  begins  with  the  Sanas  Chormaic, 

circa  a.d.  890-910,  of  a  period  when  hatred  of  the  Norse  religion  had  not 
been  fostered  by  Danish  violence  into  an  attempt  to  obliterate  the  divinity 

of  the  early  Irish  gods  in  Christian  literature.  It  precedes  the  labour  of  that 

school  of  euhemerists  (from  970  to  1170)  who  eonfected  the  valuable  ancient 

legends  that  they  found  into  a  patchwork  of  false  history,  and  that  long  list 

of  High  Kings  which,  in  the  hands  of  "  scholars  "  and  uncritical  "  historians," 
became  the  opprobrium  of  early  Irish  historical  studies. 

In  the  genuine  literature  we  can  see  very  clearly  that  there  was  no 

"orthodox"  standard  of  pagan  belief;  different  tribes,  though  worshipping 

the  same  gods,  gave  them  a  different  parentage  ;■  Gaulish  gods,  worshipped 

1  Supra,  vol.  xxxiii,  p.  492. 
2  There  was  uo  arch-druid  as  in  Britain,  so  each  tribe  had  its  own  god-myths. 
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of  old  on  the  continent,  are  there — Lug,  Nuada,  Cernunnos,  "  the  horned."1 
Cathubodua  and  the  war  goddesses,  Segomo,  or  Camulos,  the  war  god,  and 

many  others ;  but  along  with  them  are  non- Gaulish  gods,  so  far  as  we  know 
peculiar  to  Ireland,  Oengus  of  the  Bragh,  his  son,  Bodb  Derg,  Donn,  under 

his  different  place  epithets  (like  the  Batds  of  Western  Asia),2  river-,  hill-, 
and  lake-gods,  Dechet,  Deda,  and  his  relative  Febra,  Cain  and  his  wife  Aife, 

'Aine,  Cliu,  and  the  river-goddesses  Sinann  and  Boand  "  of  the  silver  forearm." 

The  latter  goddess  was  worshipped  with  the  "great  god"  Nuada,  "silver 
hand,"  at  Sidh  Nectain,  and  was  wife  of  that  Nechtan  whose  other  wife, 

Cuil.  _';im'  li'M'  name  to  'Oenach  Ciili.  Cliu,  from  whom  our  district  was  called 

I'lin  (as  were  'Aim'  Cliach,  Sid  Cliach,  and  Crotta  Cliach),  was  a  supernatural 

harper  on  the  "double  harps  of  Clin,"  <  'rotta  Cliach,  of  which  perhaps  we 
still  Bee  tli'k  outline  in  two  concave  cooms,  with  frames  and  strings  of  water- 

courses, on  tin-  Bank  of  Sliab  u'('rott,  the  huge  mass  of  Galteemore. 
In  connexion  with  Claire  and  Aife,  the  contradiction  to  the  assertion 

in  my  former  paper  that  Sli.th  Claire  is  Sliah  riach,  necessitates  a  state- 

ment of  my  authorities.     Tl   bjectora  only  quote  one  of  <)' Donovan's  notes, 
getting  that  In-  regarded  Slievereagh  as  Sliab  Cldire  until  his  desire  to 

date  tin-  undatable  dolmens  made  him  identify  as  Oilioll  Aulom'a  tomb, 

D.  236  "i  on  "  Sliab  Claire,"  the  Bronze  Age  dolmen  on  Dnntrileague  Hill, 
he  di'l  the  Olochogle  dolmen  in  Co.  Mayo  with  the  tomb  of  the  Maols, 

about  A.i>.  650.'  11'-  at  fire)  held  that  Cenn  M&r,  of  Sliab  Claire  in  the 

Knocklong  legend,  was  Sli6vereagh,<  ami  is  evidently  right;  for  would 

anyone,  looking  al  t!"-  great  haul  over  Dun  gClaire,  turn  to  the  Low,  rounded 

hill  at  Dnntrileague,  not  far  away,  ami  call  the  latter  the  "Great  Iliad  'V 
The  records  are  against  Dnntrileague  in  this.  The  Agallamh,8  within  a 

few  lines,  Bpeaks  "f "  Sleibhe  ('lain-  Cenn  Fheabhrat "  ami  '(  Dun  air  Sleibhe, 
now  Dnntrili  places— one  tin-  burial-place  of  Oilioll,  the  other 
that  of  his  Bon,  Cormac  Cass.     Everywhere  thej  are  Bpoken  of  as  different 

places,  though  the  author  loved  to  give  alias  nan 

r  Ainech,  the  In-1.  horned,  and  perhaps  bull-heaiUil.     Ii'Arbois  de 
Jnbainville (" Ir.  Myth-Cycle";  ed.  U.  1    Beat,  pp.  114.218). 

*  Donn  Duniach  of  the  sandhill*.  Donn  "i  I  isnech.  L>oi   f  Firinne,  like  Baal  Peor, 
and  Baal  Hermon. 

hi  the  anachronistic  Life  of  St.  Cellach  (Silva  Gadelica,  Standiah  Hayes  O'Grady, 
vol.  ii.  |>.  66);  Ordnance  Surrey  Letters  of  Mayo  (M8S    It.  I.  Ar.nl.,  4k  18,  pp.  73,  78). 

Col  M  .itin  first  saw  the  fallacy  (Rude  Stone  Monuments  of  [reland,  p.  236). 
Mi     11.  T.  Knoa  demolished  the  chronology    I:    \     Soi     Antiq.  Ir.,  vol.  xxvii.  p.  430). 

1  Ordnance  Survey  Letters  *mss.  It.  I.  Acad.,  1  IK  9,  vol.  i.  pp.  209,  257)  ;  he  cites 

"ForbaisDromaDamhgairu.'     -  i  1679  in  Ann.  Four  MM.  Mote,  p.  2160, 
where  he  makes  Slieve  Claire  to  be  I>untrileague. 

Silva  Gad.,  vol.  ii.   ,,.  123:  cf.  vol.  i,   pp.  108,    109,   and    114;  and   vol.  ii.  p.  123. 

idy's  translation  (rivi        E  jh  "  for  the  Sliebh  Cain  of  the  original, 
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The  Four  Masters,  under  1600,  tell  how  the  Sugan  Earl  "came  thmu^li 

Aherloe  to  Bearna  Dearg,1  passing  to  the  east  of  Sliab  Claire."  One  passes 
to  the  south  of  Duntrileague,  and  to  the  cast  of  Slievereagh  by  that  route. 

Yet  O'Donovan  actually  appends  to  this  his  note  of  identification  with 
Duntrileague,  which  it  absolutely  refutes.  1  was  told  by  an  objector  that 

the  fort  name  "  Dunglaura,"  Dun  gClaire,  was  not  found  by  O'Donovan  on 
the  ground,  but  invented  for  the  new  maps.  Colonel  Whitlock,  B.E.,  most 

kindly  gave  me  a  copy  of  O'Donovan's  own  note,  in  1840,  which  shows  that 

he  found  the  local  names  "Doonglara  "  and  "  Lisdoonglar"  among  the  peasantry 

on  Slievereagh.  For  that  matter,  O'Donovan  records  "  Lis  dun  gClaire  "  as  a 

modern  local  form  (1847)  in  a  note  on  the  "Book  of  Bights."2  Dr.  Douglas  Hyde 
gives  me  a  modern  folk- tale  from  Knockainey  (not  in  the  literary  sources) 

in  which  "  Feri  attacked  and  burned  Dunglaura " ;  and  all  this  disposes  of 

the  easy,  unfounded  assertion  that  "  the  name  was  foisted  on  the  new  Survey." 
The  Dind  Shenchas  of  Cenn  Febrat,  which,  as  has  been  shown,  agrees 

minutely  with  the  mounds  and  rings  on  the  hill,3  gives  the  heads  as 

Cenn  Febrat,  Cenn  Cuirrig,  and  Cenn  Claire;4  evidently  the  three  out- 
standing peaks  of  the  great  plateau,  over  Kilfinnan,  Cush,  and  Dunglaura. 

Cenn  Aife  is  evidently  Duntrileague  Hill,  at  Glenn  Aife,  or  Gleneefy. 

The  "  Tripartite  Life  "5  says  that  St.  Batrick  "  desired  to  remain  beside 

Clar,  at  the  rath  of  Corbre  and  Broccan,"  and  "left  Colmau  of  Kilnarath 

there."  Glenbrocharn  mote  or  fort,  at  the  foot  of  the  hill  below  Dun  gClaire, 

is  evidently  "Rath  Broccain  "  ;  Kilnarath,  in  11S9,  was  "near  to  Imelach 
Dregingi  (Emlygrennan  on  the  north  slope  of  Slievereagh),  where  the  Saimer 

runs  from  it "  ;6  Laraglaw  or  Templenalaw  Church  fulfils  these  conditions. 
Lastly,  in  the  Down  and  Civil  Survey  (1651-1655),7  as  on  the  present  maps, 
the  name  subsists  at  Onocklairy  (Cnoc  gClaire)  or  Cnocklarhy,  i.e.  the  present 

Cnocklaura,  not  far  from  Dunglaura.5     The  hasty  dicta  of  John  O'Donovan, 

1  The  mouth  of  the  pass  south  from  Kilfinnan  (Map  9,  Co.  Cork). 

2  Leabhar  na  gCoart,  The  Book  of  Rights,  p.  92. 
3  Metrical  Dindahenchas  (E.  Gwynn,  Todd  Lecture  Series),  vol.  x,  p.  231  ;  and  supra, 

vol.  xxxiii,  p.  461. 

4  Naturally,  the  important  passes  at  the  mountain  have  records  of  more  than  one 
battle — Claire  (a.m.  4169),  Cenn  Febrat  (a.d.  186),  and  a  historic  battle  (a.d.  750). 

6  Ed.  Stokes,  p.  201.  For  Glenbrohaun  mote,  see  supra,  vol.  xxxiii,  p.  46S  ;  and 
O.  S.  Letters,  p.  211. 

0  Calendar  of  Documents  relating  to  Ireland,  vol.  i,  Charter  of  Prince  John  to 
De  Magio  Abbey. 

7  D.  S.  Map,  No.  53  ;  C.  S.,  vol.  xxv,  p.  5. 

s  I  was  told  that  "  Slieve  Claire  can  be  the  name  of  any  hill,  for  clair  is  a  plain  "  !  In 
fact,  I  only  know  of  two  hills  oi  the  name,  in  Westmoath  and  Thomond  (Co.  Limerick)  ; 

Sanas  Chormaic  derives  it  (p.  35)  from  "  Cliu  Aire,  ridge  of  Aire."  No  old  authority 
gives  it  as  clar,  a  plain. 

[8 
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whose  identifications  for  this  district  are  contradictory,1  arid  in  some  cases 
impossible,  are  too  often  used  by  certain  present-day  antiquaries  to  oppose 
original  search  and  progress  in  local  topography.  This  needs  strong  protest 

on  our  part  to  try  and  prevent  the  dicta  becoming  stereotyped. 

Knockainey  (Ordnance  Survey  Map,  No.  31). 

First,  as  briefly  as  possible,  let  us  see  the  traditions  of  this  remarkable 

ridge.  Many  records  about  Cliu  or  "Cliach"  do  not  necessarily  belong  to  it, 

though  identified  with  it  by  compilers.  The  battles  of  the  two  "  High  Kings," 

Eochu,  in  "a.m.  :;772  and  4422*'  (B.C.  1428  and  778)  in  Clfu  are  the  same 
event  uncritically  dated  by  various  euhemerizers.  The  battles  of  Cormac 

mar  Aii t  in  "Cliu"  refer  to  the  large  district  in  south-east  Limerick  and  its 
continuation  in  Co.  Tipperary,  reaching  from  Glin  on  the  Shannon  and 

Temair  Luachra  past  the  Qaltees.  The  most  important  legend,  evidently 

pre-Christian,  is  embodied  in  a  comparatively  late  poem  by  Ua  Chiarmaic's 
bard,  about  1080-1120— '"Aine's  history  tell  to  me."' 

Five  tribes  of  the  Firbolg — "The  Dilraighe,  Margraighe,  Sibenraighe, 

Calraighe,  and  Gargraighe"1 — dwelt  round  the  hill  and  got  firewood  from 
"rampart  (cladh)  girt  Druim  Collchoilli  (hazel  ridge)  that  dominates  the 

Mnnster  tribe  called  Mail  tini'.  who  weir  accomplished  warriors."  Uainide  and 
E  g  ibal,  sons  of  Donn,  of  (Jisnech,  sought  to  settle  there  and  were  repulsed. 

They  bad  been  advised  by  Nechtan  [the  god  of  Sid  Neclitain  and  husband  of 

the  Royne  goddess]  t"  win  "a  pleasant  hill.'  the  cool  Cnoc'Aine."  The  fair- 

haired  daughter  of  Eogabal,'  'Aim-,  promised  to  save  bloodshed  if  the  hill 
w.-n-  given  t"  her  till  the  end  of  the  World.  The  pledge  was  given,  and  by 

her  spells  she  drove  the  five  battalions  into  Luachaii.  The  victors  divided 

the  hill;  Uainide  held  the  north,  facing  Uisnech,  his  old  home;  Ferfi 

(Eof  in  "the  -.,11th.  with  his  dwelling   in  a  comely  cairn  " ;  Eogabal 

was  at  the  western,  and  "'Aine  at  the  eastern  point."  This  has  important 
bearing  on  the  identity  of  the  existing  remains.  The  wives  of  these  gods 

were  Emer,  Cacht  [the  ISacht  of  a  later  cited  tale]  and  Eter ;  'Aine  was 
unmarried. 

1  Sec  his  unrevised  letters  and  contradictory  statements  in  O.  8.  Letters,  vol.  i,  cited 
sbore. 

1  Silva  Gad.  (Appendix),  vol.  ii,  p.  575,  from  Egerton  UB,  02f ,  37b. 
-where  the  Dilraighe  are  called  Clilraighe,  the  Gargraighe,  Gregraighe,  and  the 

uaighe,  Seinrnighe.    (List  ,.f  Aithech  Tuatha,  Egerton  M8.92f,37b  ;  Revue Celtifiue, 
vol.  xx,  p.  336). 

'  i.e.  "a  ceremonial  hill":  cf   Ancient  Laws  of  Ireland,  "Book  of  Acaill,"  vol.  iii, 
p.  296W,  and  the  Tuatha  IK\  in  the  "pleasant  hills." 

■  DnrgaHl     in  AgaUunh,  p.  225. 
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A  few  points  call  for  notice.  I  hope  to  study  later  the  history  and  legend 

of  the  Mairtine  tribe.1  The  saga  of "  Magh  Leana  "  calls  them  "  the  champions 

of  Cliu,"2  before  that  battle,  in  the  Bregian  campaign,  "circa  A.D.  160."  They 
were  severely  raided  by  the  Norse  in  A.D.  845,  both  in  south-west  Co.  Clare 
and  in  the  Emly  district,  and  disappear.  The  name  Druim  Collchoilli  and 

the  hazel  thickets  recall  that  Tara,  too,  was  a  "  Druim  Collchoilli " ;  "a 

pleasant  hazel  ridge."  The  "pleasant  hills"  were  defined  as  "ceremonial 

hills  "  ;3  bundles  of  firewood  were  offered  to  "  the  king  of  the  sidh,"  or  sacred 
mound,  at  Eath  Cruachan,  and  there  is  much  early  evidence  for  supernatural 

power  (benignant)  of  the  hazel,  and  (deadly)  of  the  white  hazel.'  The  feast 

of  nut-gathering  was  kept  on  Samhain,  or  All  Hallows  night,  as  we  still  burn 
or  eat  nuts. 

The  Sanas  Chormaic*  contains  (circa  a.d.  890-910)  probably  the  earliest 

extant  mention  of  'Aine — "  Aine  Cliaeh,  the  highest  ground  in  Cliu,  named 

after  'Aine,  daughter  of  Eogabal,  of  the  Tuatha  De  Danann." 
Next  in  legendary  order,  the  drunken  raid  of  the  Ultonians  reached  to 

'Aine.  Bewildered  in  the  great  oak  woods,  they  asked  Ciichulaind  to  "  take 

their  bearings."  He  and  his  charioteer,  Loeg,  ascended  'Aine's  Hill  (as  they 

did  in  Muirthemne)6  to  look  around.  The  "Hound"  points  out  the  land- 

marks. "  To  the  south  is  Cenn  Abhrat  Slebi  Cain  "  (Slievereagh) ;  "  to  the 

north,  Sleibti  Eblinni "  (Slievephelim) ;  "  the  bright  sheet  of  water  is  the 

linn  of  Luiinneach  "  (the  Shannon  estuary) ;  in  the  distant  hills  ahead  was 

their  objective,  Curoi's  great  fort  of  Temair  Luachra.  I  have  seen  from 
Knoekainey  all  these  hills,  but  not  the  river ;  still  (as  I  only  once  saw  it 

from  Slievereagh,  and  know  how  many  conditions  of  air,  light,  and  tide  are 

requisite  to  make  it  visible),  I  do  not  deny  that  it  can  be  seen  from  Knoek- 
ainey.    The  Ultonians  set  up  pillars  to  shelter  their  horses  from  the  snow, 

1  Annals  Tighernach  ;  Rev.  Celt.,  vol.  xvii,  p.  416  ;  Ann.  Ulster,  1084  ;  Four  MM.. 

B.C.  1412  and  1043  ;  "Battle  of  Magh  Leana,"  pp.  76-79  ;  "Book  of  Lismore,"  f  172. 
at  Clar,  or  Cooraclare,  Corcovaskin  ;  "  Wars,  Gaedhil  and  Gaill,"  pp.  15,  227. 

2  I  presume  of  the  supernatural  harper  Cliu — like  JJia  Segamain,  "  Champion  of 

Segonio,"  the  Fomorian  "champions  of  the  Sidh,"  and  Mugh  Xuadat,  "  servant  >>f 

Nuada." 
3  Ancient  Laws  of  Ireland,  "  Book  of  Aicill,"  p.  296  n. 
4  The  hazel  was  a  "chief  tree,"  the  white  hazel  a  "shrub"  (Ancient  Laws,  vol.  vr, 

p.  147).  White  hazel  smothers  men  with  gas  (Duanaire  Finn,  p.  136) ;  hazel  offered  to 

the  Sidh-King  (Echtra  Nerai,  Rev.  Celt.,  vol.  x,  p.  219)  ;  Chief  compared  to  hazel  (Proc. 
R.I. A.,  vol.  iii,  ser.  iii,  p.  549) ;  heavenly  hazel  (Irish  hymn  to  the  Virgin)  ;  nut  feast 

(Folk  Lore,  vol.  iii,  p.  500,  and  "Sick  Bed  of  Cuchullin,"  Atlantis,  vol.  i,  p.  371) ;  Hazel 
of  Wisdom  (Dindsenchas  of  Tuag  Inbir). 

5  Ed.  Whitley  Stokes,  p.  9. 

0  Mesca  Ulad,  p.  15,  and  "Legend  of  Goll  and  Garbh  "  (Rev.  Celt.,  vol.  xiv,  p.  401). 
In  the  latter  case,  they  ascend  merely  to  admire  the  view.  The  Irish  long  forestalled 
other  nations  in  their  admiration  for  scenery. 
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"  so  the  echlasa  of  the  horses  of  Ulad  still  remain  "!  ;  evidently  the  bard  had 
heard  of  a  group  of  pillars  on  the  ridge.  The  army,  then,  went  southward 

towards  Cenn  Febrat,  and  reached  'Oenach  Clochair  (now,  as  I  hope  to  show, 

Clogher),  though,  being  winter,  it  was  not  the  time  for  the  "  fair." 

The  Tain  Bo  Cualnge'-'  names  "  the  three  Eochaidhs  from  'Aine,"  and 
Bruchuech  from  Cenn  Abrat,  and  the  three  Cairbres  from  Cliu."  The  late 

"Battle  of  Ventry"3  includes  "the  three  Koehaids  (if  Aine"  among  the 
divine  Tuatha  De  Danaun.  Fergus  Maclloig  fought  seven  battles  round 

'Aine.'  The  best-known  legend,  already  mentioned,5  tells  how  Oilioll  Aulom, 
tending  his  horses  on  the  hill,  on  Samain  eve,  when  the  sidh  mounds  opened, 

slew  Eogabal'  and  violated  'Aine1  who  bit  off  his  ear,  whence  the  surname 
Aulom,  the  earless.  Her  brother.  Fori,  avenged  this  by  raising  the  quarrel 

between  <  hlioH's  son  and  stepson,  Eogan  and  Lugaid  macCon,  which  resulted 

in  the  battles  of  Cenn  Febrat  and  Magh  Mucrama,  A.n.  ISO  and  197."  More 
probable  legend  suggests  the  cause  of  the  quarrel  in  the  passing  over  of 

Lugaid  in  favour  of  Eoghan  in  the  succession  u>  the  kingship  of  Minister." 
Legend  of  later  period  tells  how  Cairbre  Muse  sang  at  Knockainey  before 

King  Fiacha  Muillethan,  late  in  the  third  century,  and  was  given  the  land  he 

could  see  from  it.  i.e.  from  Loch  Derg  (Craglea  and  Thounfcinna,  Hanking 

the  end  of  that  lake,  are  visible  from  'Aine)  to  Cenn  Febrat.10  This  at  least 
implies  that  musical  contests  took  place  there  in  early  times.     In  about 

a.d.  :?.su  the  ]   ibly historic aocoun I  of  King  Conall  Ivhluath,"  consolidating 

to-  Father's  conquests,  names  the  ion  (din)  of 'Aine  and  that  of  Loch  Gair 

1  A  similar  name,  "  Echlasc  och  Conculainn  "  (goad  of  C.'s  horses),  is  in  Agallainh, 

p.  161. 
3  Ed.  J.  Dunn.  p.  351.     The  section  is  probably  an  addendum  to  the  old  saga. 

I       Ktmo  Meyer,  pp.  13  16. 

'  Ossianic  Soc,  v.. I   v.  |>.  jr..".. 
-  pro,  vol.  wxiii,  p.  179. 

I'i  li.-Tga's  Hostel  (Rev.  Celt.,  vol.  xxii,  p.  308).  The  sid-king  condemns  men 

who  wrought  falsehood  in  the  mounds  to  be  slain  by  the  Kiny  ..f  Tara.  Was  the  "  king" 

a  priest,  like  the  "Hex"  in  Republican  It • . m ■  '  Poi  the  king-priest,  as  personifying  a 
god,  see  Diet.  Relig.  and  Ethics,  vol.  iii.  p.  293  :  cf.  Tacitus,  History,  ii,  c.  61. 

7  The  Celts,  like  the  Norse,  showed  little  respect  to  their  deities  on  occasion.  Cormac 
may  hive  been  a  monotheist,  but  he  iraa  aided  by  ilruids  in  preventing  the  gods  from 

■lighting  in  Ireland.  I'uchullin  l.r.ike  the  Lia  Fail  for  not  roaring  under  him,  or,  as 

some  say.  his  candidate  for  the  kingship.  (Echtra  ('•  ndla,  Celtic  Review,  vol.  v,  p.  IT  ; 
Book  of  Lcinster,  f.  9.  Tara  Hill,  Trans.  R.  I.  Arid.,  vol.  xviii,  pp.  48,  147  ;  Metr. 

Dinda.,  voL  viii,  Pt  i,  pp.  21. 

-  16  Fianagecht  (Todd  Lectures,  vol.  .wi,  pp.  89,  43)  ;  Silva  Gad.,  vol.  ii,  p.  34,  and 
Rev.  Celt-,  vol.  xiii,  p.  438,  for  battle  of  Magh  Mucrama. 

9  "  Battle  of  Magh  Leana  "  makes  this  clear. 
'"  Heating's  History,  vol.  ii  (Ir.  Texts  Soc,  pp.  100-101),  however,  says  from  Slighe 

Dala  to  Cnoc  'Aine. 

"  From  Psalter  of  Cashol :  cf.  Heating's  History. 
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(Gur),  and  Maig  (Bruree).  Last  of  all,  we  are  told  that  St.  Patrick  visited 

Ihuini  Gollchoilli  or 'Aine  Cliach,  about  a.d.  440.'  It  is  not  named  in  the 

older"  Lives,"  but  the  saint  evidently  liked  to  beard  paganism  in  its  sanctuaries 
and  palaces. 

In  the  historic  period  little  bears  on  the  remains.  We  hear  of  a  battle 

of  the  Arada  and  Ui  Fidgeinte  there,  and  are  elsewhere  told  that  the  Saimer 

River  was  the  mearing  of  their  territory,2  and  it  flows  not  far  to  the  south- 
west of  the  hill.  King  Mathgamain  of  Cashel,  brother  of  Brian,  ravaged  the 

Ui  Enna  (O'Heney),  princes  of  'Aine,  who  got  presents  from  the  King  of 
Cashel  on  May  Day.3  Later,  in  the  early  twelfth  century,  the  Ui  Chiarniaic 

were  its  kings,  in  1115  and  1123.  Buaidri,  the  last  titular  "High  King," 
visited  it  in  11G7  and  1168.  After  the  death  of  Domhnall  mor  Ua  Briain, 

King  of  Minister,  in  1194,  the  Normans  acquired  south-eastern  Co.  Limerick, 

and  established  a  castle  and  manor  at  Ainey.  Castel  L>  Any  and  its  "  fair," 

probably  the  ancient  'Ocnach,  are  mentioned  in  1226  ami  1295,  and  also  in 
the  Desmond  Inquisitions,  1583.4  The  place  rose  again  to  some  importance, 
and  two  castles  were  built  by  the  Geraldiues  in  the  fifteenth  century  ;  but  its 

interest  centres  in  its  legends,  folk-lore,  and  the  remarkable  remains  of  the 

sanctuary  of  the  goddess  'Aine  on  its  hill. 

Ieish  Gods  and  their  Shrines. 

The  older  theorists  have  made  modern  antiquaries  afraid  to  use  the  words 

"god,"  "temple,"  or  "sanctuary"  in  Irish  matters.  Still,  keeping  on  scientific 

lines,  it  becomes  necessary  to  render  Sid  as  "god,"  or  "god's  mound."  Nothing 
but  confusion  and  false  suggestion  arises  from  any  other  form.  The  (lemon 

chariot,  or  fairy  chariot  is  better  called  the  supernatural  or  divine  chariot,  for 

the  other  equivalents  suggest  rather  the  supernatural  beings  of  the  Inferno 

or  of  the  Midsummer  Night's  Dream  than  gods  like  those  of  Olympus. 

"Banshee"  suggests  a  hideous,  ominous  hag,  not  a  bright,  kindly,  and 

glorious  goddess,  like  Juno  or  Minerva,  or,  I  may  add,  'Aine  of  Knockainey, 
and  Aibinn  of  Craglea. 

A  few  notes  on  this  obscure,  but  most  important,  subject,  are  necessary 

to  our  present  study.  'Aine  has  been  identified  with  the  mother  goddess  Ann.' 

1  Agallamh,  p.  570. 

2  Story  of  Mongan  in  "  Inn-am  Brain,  The  Voyage  of  Bran"  (ed.  Meyer  aud  Nutt), 
p.  50. 

3  Book  of  Rights,  pp.  78,  87,  89,  t»3. 

4  Inq.  10,  "  una  feria  tencbatur  ad  Any  "  ;  also  158V  (Fiant  5032). 

3  Ana  or  Dana.  See  Sanaa  Chormaio,  p.  t.  The  Kerry  "Paps"  ("Two  breasts  of 
Ana,"  "Dana"  or  "the  Morrigu  ")  and  Es  Danainne  Fall,  at  Doonass,  attest  her  cultus 
in  Minister.  The  first  name  also  attaches  to  t innuli  .it  Brugh.  Finn  saw  two  Set-mounds 
open  at  the  Paps. 
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That  her  parentage  is  different  (as  we  noted)  proves  little.  The  Celtic 

mythology  suffered  from  a  plague  of  alias-names,  which  obscure  the 
identity  of  the  various  gods,  so  many  risks  beset  questions  of  their  identitv. 

However,  several,  like  Lug,  Xuada,  and  Segomo,  are  safely  identified  in 

Gaul,  Britain,  and  Ireland.'  Taranis,  the  thunder-god,  was  worshipped  as 

Terun  (or  Etherun)  at  Tara,2  another  hazel-ridge.  Segomo,  the  war-god.  had 
devotees,  perhaps  reputed  descendants  or  kindred,  in  Co.  Waterford,  and 

among  the  Dal  I  rth  Minister.'     Erigid,  or  Brigend,  or  Berecynthia, 
a  w.  _  -  -as  reverenced  in  Gaul.  Spain,  Britain,  and  Ireland,  as  the 

names  Brigantia,  Brigantee  Bregond,  and  Ptolemy's  Brigantes  (the  last  two 
in  Monster)  attae 

Hut  the  Irish  gods  were  eventually  degraded.  Nuada  Argetlamh  ("  the 

grea-   god  N  r  Ludens,  in  Uritain),  gradually  fell  to  be  a  dead  hero, 

and,  worse,  a  mean.  "  ill-conditioned  fellow."1  a  wizard,  and  pestilent 
magician.  Lug,1  the  glorious  sun-god,  the  patron  of  the  towns  called 

"  Lugdunum,"  on  the  Continent,  became  a  dead  king. 
i  Ither  religious  features  are  common  to  Gaul  and  Ireland.  To  take  a 

.ample,  the  h        p  -  the  fi'Ut  nemidh  of  the  Irish;' 
hut,  with  us.  the  yew  and  the  hazel,  perhaps,  ranked  above  the  oak,  although 

great  b>  red  trees  (like  the  Eo  Mughna  and  Eo  Bo^ 

ral  subject  of  the  Irish  gods  see   Rhys  (Hibbert  Lectures,  voL  iv) ; 

I>Arbois    de   Jabainville,    "Irish  .ncal    Cycle."    and    article    on    Celtic    gods 

Culloch).  "  En  '.y.l.ipsdia  of  Religion  and  Ethics,"  vol.  iii,  especially  pp.  284  sqq., 
and  vol.  vii,  pj     . 

■  Ethei  in,  id  ■!  of  the  Britons  "  (Dindsenchas  of  Temar). 
.  imes  in  the  BwoBd  L  nd  also  on  British  and  Gaulish  monuments, 

we  have  Art,   Ada:  .rnul,  Cass,  Coman,  Cona ;    the  prefix  Cum.,  Cathall, 

War*.  Garmanos.   Lugus,  Lu^ud**.   Mor,   Neden,    Nem,  Xemet,  Segomo,  and  Vlattu. - 

>da,  so  described  in  AgalUmh,  p.  132.     The  estuary  was,  doubtless,  his  "silver 

hand"   (nx«t  vivid  picture  of  a  distant  river-mouth),  as  ISoanii  -  fore-arm,"  is 
the  1  The  epithet  wis  probably  invented  in  Britain,  where  the  <_'reat  river- 

mouths  impressed  the  Gauls.     We  see  Nuada  silver  hand"  in  a  poem  of 
'umba  (Ossianic  Society,  vol.  I 

.-h.  like  the  sun  in  splendour,  men  were  not  able  to  look  on  his  face"  (Atlantis. 
v..l    iv.  p    IC1   . 

5    j>mar  .   .  .   made  Belisama   the  crafts  goddess)  this  Htmcton"  (Rhys,  Hibbert 

Lectures,  vol.  iv,  p.  id).     See  Anc.  Irish  Lavs,  toL  i,  p.  II  Fidh  nemidh"  and 
"  Defidh  "  ;  also  burninir  of  FidX  nemidh,  Armagh.  a.i>.  990.  Drunemeton  was  a  chief 
sanctuary  in  Galatia.  The  nemeta  were  scenes  of  human  sacrifice  iTucan,  Pharsalia. 

book  ill).  Taranis.  Teutatea.  and  Hesus  were  the  Gaulish  triad  to  whom  human  beings 
were  offered.  Perhaps  the  Irish  equivalents  of  the  first  two,  Etherun  and  Segomo,  at 

Tara  and  in  South  Munster,  were  thus  honoured.  Cenn  Cruach  was  perhaps  .i  "hill-god'' 

id  "f  the  mountain  '*)  ;  he  received  human  offerings  ;  and  the  summit  of  the  Cruacb 
-<*ghpatnck.  in  Co.  .  great  dry-stone  rampart,  appears  as  the  scene 

of  a  spiritual  straggle  of  SI  k  with  the  denmns  and  with  "  Crom  Dubh." 
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were  of  the  latter  species.     The  grove  of  'Aiue  was  clearly  of  the  second 
"  tree." 

But  who  was  'Aiue  ?  The  occurrence  of  the  name  of  Aife  at  Gleneefy,  and 

the  lost  "  Cenn  Aife,"  not  far  from  'Aine's  hill,  suggests  that  the  two  ladies 

may  be  the  fairy  goddesses  'Aine  and  Aife,1  who,  with  Clidna  and  Aibinn,2 
figure  so  largely  in  Munster  folk-lore.  The  first  two  are  closely  connected 

with  Manannan  mac  Lir,3  the  sea-god.  The  "  Duanaire  Finn  "  tells  how  the 
lady  Aife  was  transformed  into  a  crane  in  his  house,  and  how  he  killed 

Fer  Fidhail,4  son  of  Eogabal,  of  Sid  Cliath,  who  was  his  pupil,  and  bore  a 

forked  javelin  ( ?  trident).  Another  tale  iu  the  "  Agallamh  "'  tells  how  'Aine, 
daughter  of  Eogabal,  married  him  (Manannan)  on  condition  that  he  gave  his 

wife  to  her  brother  Aillen.5  Aife  was  wife  of  Cain,  of  Cenn  Febrat  slebe 

Cain,  evidently  one  of  the  group  of  mountain-gods  in  Cliu.6  Others  said  the 

ladies  were  daughters  of  the  sea-god,  aud  'Aine  at  least  was  a  goddess  of 
fishers  at  Dunainey,  on  the  coast.7  This  does  not  make  the  Aillen  tale 

impossible  in  the  known  laxity  of  pagan  ideas,9  for  what  was  abysmal  sin  in 
the  law  of  Sinai  and  Galilee  was  sacrosanct  among  the  kings  of  Persia,  Peru, 

and  Egypt.  In  a  late  tale  the  sea-god's  son,  Etar,  died  of  love  for  'Aine,  and 

was  buried  (a  late  mark)  on  the  peak  of  Edar3  or  Howth — the  "  Edros  "  of 

Ptolemy.    In  the  "  Sleep  Song  of  Grainne,"10  over  Diarmait,  we  hear  of  "  the 

1  O'Rahilly's  Poems  (Ir.  Texts  Soc,  p.  203)  place  Aife's  sidh  in  Sliab  Eibhliun. 
"Aife's  cows"  were  rocks  on  a  hillside  (see  Rev.  Celt.,  vol.  xiii,  p.  378;  and  Metr. 

Dind.,  vol.  x,  pp.  115,  231,  and  499).  Her  name  meant  "hillside."  For  Aoife,  wife  of 
Lir,  who  turned  his  children  to  swans,  and  was  turned  to  an  air-demon,  see  "Fate  of 

Children  of  Lir  "  (Atlantis,  vol.  iv,  p.  119).  Her  father  was  reared  in  the  god  Bodb 

Derg's  sid-mound. 

2  Aibinn,  or  Aibhill.  See  Folk-Lore,  vol.  xxi,  pp.  186-7.  Aibinn's  name,  like  that 
of  "  Crom  Dubh,"  or  "  the  Daghda,"  is  concealed  under  an  epithet,  the  "  pleasant  "  or 
"  lovely." 

3  The  Dindshenchas  says  that  Clidna,  Aife,  and  Edain  were  daughters  of  his  Ollamh 

(under  "  Clidhna "  and  "  Tuag  Inbir").  There  were  probably  Milesian  attempts  to 

affiliate  'Aine  to  the  Gaulish  pantheon.  The  Eogabal  legends  may  be  the  non-Milesian 
element.  'Aine's  foster-sister,  Becuma,  was  seduced  by  Manannan's  son  (Eriu,  vol.  iii, 

pp.  151,  163).     She  sought  refuge  in  Eogabal's  sidh. 
4  Rev.  Celt.,  vol.  xvi,  p.  152  ;  for  the  crane,  see  Duanaire  Finn,  p.  118. 

6  Pp.  225,  196.     St.  Patrick  calls  it  "  a  complicated  bit  of  romance  "  ! 
0  Metr.  Dinds. ,  vol.  x,  p:  115.  Deda  was  a  lake-god  at  Killarney  (Eriu,  vol.  i, 

p.  1S4).  His  brother,  Febra,  also  honoured  at  Genu  Febrat,  is  probably  divine,  like  him, 
Aine  and  Aife. 

7  Roy.  Soc.  Antt.  Ir.,  vol.  ii,  p.  36. 
8  For  attempts  to  bowdlerize  such  tales  see  those  of  Clothra,  Nes,  Cairbre  Muse,  and 

Duben  (Silva  Gad.,  vol.  ii,  p.  535  ;  Roy.  Soc.  Antt.  Ir.,  vol.  xl,  p.  184) ;  Clothra  in 

Keating's  Hist.,  vol.  ii,  p.  233  ;  Nes,  Rev.  Celt.,  vol.  xvi,  p.  149. 
9  Dindsenchas,  Rev.  Celt.,  vol.  xv,  p.  331. 
'"  Duanaire  Finn,  p.  197. 
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sleep  in  the  west  of  'Aine,  daughter  of  Gailian,  what  time  she  fared  with 

Dubthach,"  which  recalls  "the  wife  of  Dubthach,"  reverenced  in  the  cemetery- 

sanctuary  of  the  Ernai,  on  Cenn  Febrat,  not  far  from  'Aine's  Hill.  This 

suggests  that  various  legends  differed  as  to  'Aine's  father,1  calling  him 
Eogabal,  Durgabal,  Gailian,  and  Manannan. 

Of  the  other  divine  occupants  of  the  sanctuary  hill  and  mounds  of 

Knockainey,  we  find  several  sons  of  Eogabal — Feri,1  Ferfi,  Fere,  Fermait  or 

Fer  Fidail  (still  remembered  there,  like  'Aine),  Aillen,  Lu,  and  Fainle. 
Another  supernatural  lady,  Bacht  (the  Caehi,  wife  >>f  Eogabal,  of  the  poem), 

came  from  Sid  Cliath  to  Drom  Fingin  (Kiltinan)  to  confer  with  Fingin 

mac  Luchta,  King  of  Monster,'  and  we  hear  of  Enier,  wife  of  Uaiuide,  and 
Eter,  wife  of  Feri;  perhaps  the  lady  Etar,  connected  with  Ben  Edar,  in 

other  poems.  In  th<-  North  of  Ireland  'Aine  is  the  Oaiilcach  Bheara,  who,  at 
Knockainey,  is  reputed  to  have  made  the  curious  ir  causeway,  over 

the  Cammogue.     Donn,  under  many  epithi  need  in  many  places, 

as  in  the  sand-hills  of  the  vnbhir,  at  L</hiii<h,  Co.  Clare,  and  at  the  fairy- 

cairn  of  "Strickeen,"  on  the  snmmil  of  Knockfirina  (under  the  name  of 

Donn  Firinne)  visible  from  the  cairn  of  'Aine. 

Tii. 

M      f  Cell      t    Is  were  patrons  "r  makers  <>f  forts.5    The  god  Lug  gave 
his  name  t<>   three  places  called    Lugdunum  or    Lougdonnon.     Lyons  and 

Leyden    -•    •'.    i  shadow   of  hi^  name,  and  bis  August  festival,  the  Irish 

uuad,   was  obsei  one  of   them.'     Camnlos  gave   his   name   to 

Camulodunum ;  hi*  equh  Beg  bore  the  epithet  "dunates"  (of 
a  earthworks/     Nuad     N  r"Ludens,"  held  the  British 

fort,  I'iiui  I.'inil.  and  probably   I.  d  London.     In  Ireland  the   dilli- 
culi  pea,  not  to  I  ad  them.    The  Dagda,  with  hie  huge 

i  Variant  parentage  non  in  Irish  .illu-i.-i .  -  ;md  litn.t;s  :  cf.  the  w.o- 

goddess  <  I  v..l.  1.  p]  Finn's  divergent  genealogies,  and  Mocha.  Also 
see  Rev.  Celt.,  vol.  xvi,  ;  .la's  father  varies  in  many  sources. 

roL  iv,  p.  :i)  ;  r  •  rm  use  [Agall.,  p.  L'4»)  j  Fer  Fidhail  (Rev. 
Celt.,  vol.  xvi,  p.  Lfii 

i:.  Ir.  Acad.,  Irish  Texts  Ser.,  vol.  i.  p.  '.<,  from  Hook  of  Fernioy. 
..ha  (ed.  Meyer),  pp.  1,  13-15)  ;  Agallamh.  p.  225.     For  his  connexion 

with  Knockfirina  see  Lewis,  "Topog.  Diet.",  p.  114  ;  Introd.,  Feis  tighe  cfaonam,  p.  9 
and  N.  Monster  Arch.  8oc  .  vol.  i.  p.  l'JS. 

Rhys,    Bibberl    Lot.,   vol.   iv,    for  Lug,   Xuada.   and    Camnlos;    also   "Irish 

Mythological  Cycle"  (De  Jubainville). 
re-dedicated    to    the    Emperor    Augustus,    "All    Gaul    met   at 

Lugdunum." 
T  The  term     '  Pirmiatfn  '  or  •'Dumias  It.,  vol.  xxxiii,  p.  463)  probably 

refers  to  the  Poy  <le  Dome. 
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fork,  cut  the  double  trench  of  Lorg  an  dagdae.  He  also  fortified  Raith  Jireise, 

and  built  the  Grianan  of  Ailech,  which  latter  was  also  sacred  to  the  war-god 

Neit — "  Ailech  Neit,  on  account  of  Neit's  splendour."1  Oengus,  son  of  the 

Dagda,  made  a  dim  and  dindgna,  with  a  lofty  sonnacli  or  palisade.2  Manannan 

dwelt  in  Dun  Inbir  ;  his  father,  Lir,  in  Sid  Fiondachaid  dun  ;3  Lug,  in  a 
rath ;  and  the  war-goddess  in  Lis  na  Morrighna,  or  Maiste,  the  great  fort  of 

Mullaghmast.4  Nuada  left  his  strong  fort  of  Abulia  to  his  son  Tadgh.' 
Balor,  the  demon-god,  had  his  fortified  promontory  of  Dun  Balor,  on  Torry 

Island,6  as  the  four-headed  Suantowit  had  his  entrenched  temple  on  Arcona 

headland.  (Borlase  recalls  "Ardchonain"  on  Torry.)  Imlech,  descendant 

of  the  god  Nuada  Argetlarnh,  "built"  forts  in  Imlech- Fir  Aendarta 
(called  after  him),  now  Emlygrennan,  at  the  foot  of  Sliabhriach.7  The 

Tuatha  De  dug  Rath  coraind,6  and  the  horned,  bull-headed  god,  liuar  Ainech, 

like  the  Daghda,  was  rath-builder  to  Bress.5  Little  doubt  that  in  the  three 
rings  of  Dunainey,  on  the  Knockainey  Hill,  the  triad  of  gods,  Eogabal,  Feri, 

and  'Aine,  were  supposed  to  dwell ;  and  they  had  also  their  cairns,  of  which 

'Aine's  one  was  evidently  called  Sid  cliath,  the  sacred  mound  of  Cliu.  It 
and  Uainide's  cairn  are  extant. 

Sid  Mounds. 

The  perpetual  difficulty  of  Irish  archaeology  is  the  vagueness  of  its 

nomenclature.10  As  the  ring-forts  of  earth  and  stone  and  the  promontory  and 
square  forts  are  called  dun,  liss,  rath,  dangan,  port,  and  cathair,  so  the  word 

sid  connotes  no  type.  Tumulus,  or  feudal  mote,  disc  barrow,  or  house-ring 

cannot  be  distinguished  by  external  features  alone  ;"  even  excavation  often 

I  Battle  of  Moytura,  p.  187  ;  and  Agallamh,  p.  131.  -  Agallaiuh,  p.  11. 
3  Mr.  H.  T.  Knox  describes  the  curious  Cashelmanannan  at  Rathcroghan  (Roy.  Soc. 

Antt.  Ir.,  vol.  xliv,  p.  26).  For  Lir  see  "  Children  of  Tuireann  "  and  "Children  of  Lir  " 
(Atlantis,  vol.  ii,  pp.  115,  125  ;  vol.  iii,  p.  386  ;  vol.  iv,  pp.  115,  145). 

4  Agallamh,  p.  217  ;  Irische  Texte,  iv,  1,  4812,  4818. 

"  Tadgh,  see  (Harleian  MSS.  502,  p.  14S  b  ;  Book  of  Leinster,  f .  320  d ;  Book  of 

Lecan,  f.  407).   See  also  for  Tadgh's  fort  Harleian  MSS.  5280  ;  Atlantis,  vol.  ii,  p.  120. 
8  Identified  with  the  mythic  High  King  Tigernmaia  in  early  sources.  Ulster  Journal 

of  Archfeology  (old  series),  vol.  i,  and  O'Donovan's  note  on  Balor.  Ann.  Four  MM., 
vol.  i  :  cf.  Borlase,  Dolmens  of  Ireland,  vol.  iii,  pp.  1087,  1164. 

7  Supra,  vol.  xxxiii,  p.  470. 

8  "First  Battle  of  Moytura,"  Eriu,  vol.  viii,  p.  31. 
0  Book  of  Leinster,  f.  50,  col.  1. 

10  "  Sidh  and  Dun"  (Echtra  Nerai,  Rev.  Celt.,  vol.  x,  p.  221),  "a  dinn,  a  dun,  an 

admirable  (i.e.  ceremonial)  hill  "  (Book  of  Ballymote,  p.  4'JO).  "  Rath  and  Sidh  Cruachan  " 
(Rev.  Celt.,  vol.  xvi,  p.  463),  "Hunting  mound,  residence,  outlook,  and  burial-place"  of 
Duma  Selga  (ibid.,  p.  471). 

II  To  assert  that  it  can  be  done  is  very  injurious  to  sound  archaeology,  and  encourages 
people  unacqainted  with  Irish  records  and  remains  (and  even  some  Irish  writers)  to  indulge 
in  baseless  theories. 

[9*1 
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proves  that   the  same  structure  was  a  house  and  a  tomb.     Doubtless,  the 

temple  and  tomb  were  often  identical,  and  the  mighty  dead  became  a  god  for 

ages,  and  reverted  again  to  be  a  dead  man.     Sid  was  used  for  haunted  knolls 

of  rock,  like  Crag  an  Aibhill,  above  Killaloe, "  Campul  na  Muckagh,"  and  the 
Sidhean  on  Inisliturk,1  Cnoc  Dabilla,  or  Roekabill,  off  the  coast  of  Leinster, 

and  the  Bull  Rock,  "  Bui,"*  off  that  of  Munster.1    The  rocky  hill  of  Almha  was 
t  of  Cashel  was  called  s/d  drttim. 

The  mote-like  high  mound  was  also  s/d,3  like  the  most  famous  one  at  Raith 
Cruachan,  in  Conuacht ;  Magh  Adair.  Co.  Clare,  and  Clogber,  in  Tyrone,  are 

most  probably  congeners.      The   great   s/d  liking  of   the  god  Oengus  was 

Newgrange  tumulus,  and  thos        !,'     wth  and  Dowth,  near  it,  were  dedicated 
to  lkwdan  and  the  shepherd  of  Elcmair.  the  god  who  once  owned  Newgrange. 

Emania  had  a  aid*  (presumably  the  Hat-topped  mound  levelled  in  Victoria's 
_:t),  and  Tara  had  one  to  the  north  of  the  well  Xeamnach  and  the  stream 

NitbJ    Ring  forts,  'unroofed  green  raths," could  be  sld,  like  Sid  Findachaid.5 
Like  Knockainey,  Carhury  Hill,  v:  -      N     htain,  had  a  mound  and  two  rings, 

evidently  of  the  triad  of  Xuada,  Xechtan,  and  his  wife  Boand,  the  Boyne." 
Most  probably  the  conjoined  rings  of  the  Clogher  group  were  the  sidh  of 

:an  and  his  wife  Cuil 

The  diminutive   term  sidtdn   was   equally   vague.     The   "  sheeaun "  on 
iturk  and  Croad  in  Co.  Clare,  were  fortified   rock  knolls, 

iteeaun  (Laos  an  tsidean),  not  very  far  from  the  last,  is  a  shaped  natural 

hillock  ;  so  is  Barrinagh  in  Co.  Roscommon/ 

The  s/d  bhrug  had  sometimes  a  well,  pillar,  &u&f<iithche  or  green  near  it." 
Magh  Adair  mound  has  an  enclosure  and  one  perhaps  two)  pillars. 

Lisa      •'ha,  near  Brurec,*  has  a  small  pillai  mit,  and  Newgrange 
had  another. 

A-  the  conjoined  rings,  the  very  complex  ones  seem  peculiar  to 
Co.  Limerick.  Cooloughtragh,  on  Slievereagh,  Dunainey,  on  Knockainey,  and 

1  Pmc  R.I.  Acad.,  vol.  xxxi  (Clare  Island  Survey,  Part  II).  pp.  60,  61. 

;  Boi,  see  L.  na  hl'idhre  and   II.  B  Ir..  vol.  xi,  pp.  184-5  ;  Cnoc  Dabilla  in Dindshenchas. 

-  in  bhnig  Emm  Macha.''  perhaps  a  holy  place  of  the  war  goddess  Macha 
H  •nomastioon  Goedelicum),  ReT.  Cell..  roL  xv.  p.  463,  vol.  xvi,  p.  46.  'Emhain,  the 

Tuatha  De  came  to  it  from  the  we.--  .  ly's  Catalogue  of  Irish  Mss.  in  British  Mus., 
Ggerton  iii,  p.  404. 

'Dindshenchas,  Revue  Celt.,  vol.  xvi.  lVc. 

.d..v..l.  ii.  pp.    ;"  {  Untis,'"  vol.  iv.  p.  145. 
Boyne  and  Black  wat- 

these  see  Proc.   II.  I.  Ac-vl  .    roL   xxxi.  Part    II,  p.  51  ;  B,  Soc.  Antt.  Ir., 
toI.  xxiv.  ; 

•  Insche  Texte,  vol.  iv,  pp.  l_      I  e  Chonain  "  (Introd.),  p.  88. 
•  Supra,  voL  xxxiii,  p.  490. 
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Doonakemna,  on  Barna  Hill,  have  respectively  lour  (or  live),  three  (or  four), 

and  three  rings,  three  always  in  line.1  Killulla,  Co.  Clare,  has  two  conjoined 
and  a  third  joined  to  them  by  a  straight  earthen  mound.  The  conjoined  two 

rings  are  more  common.  They  occur  at  Tara,  Uisnech,  and  several  presumed 

'Oenach  sites,  Clogher,  Monasteranenagh,  and  Cahermee.2  A  good  example  is 
found  in  Controversy,  Co.  Tipperary  ;  three,  with  a  circle  and  a  shield-shaped 

annexe,  are  near  Quin,  Co.  Clare.3  As  to  the  disc  barrow,  such  as 
Cooloughtragh  and  Dunainey  seem  to  be,  it  seems  fairly  certain  that  the 

demolished  Treduma  Ncsi  at  Tara  consisted  of  three  conjoined  mounds,  not 

concentric  rings.  Near  it  was  an  evident  disc  barrow,  a  flat  ring  with  a  little 

central  mound  (cnocan),  called  "  The  shield  of  Ci'i  Chulaind."1  He  (as  we 

know)  was  son  of  "  the  goddess  Dechtire  "  (some  said  by  the  sun  god  Lug) , 

and  nephew  of  the  "  earth  god  Conchobar,"  son  of  Ness,  who  was  reverenced 

at  other  rings,  near  his  "  Shield  "  and  "  Head  and  Neck  "  mounds.5  The 

connexion  of  other  rings  and  mounds  with  the  cultus  of  the  bile  trees"  lies 
oatside  the  present  subject,  though  there  was  probably  a  sacred  hazel  grove 

at  Knockainey. 

Modern  Eeverence  of  'Aine. 

Condensing  from  my  own  notes'  and  the  full  and  valuable  ones  of  David 

FitzGerald  in  1879,8  I  must  give  a  short  account  of  the  folk-lore  and 

observances  of  Knockainey,  leaving  others  to  complete  them.     'Aine  was  a 

1  A  similar  triple  earthwork  is  shown  on  the  old  map  (< ).  S.  Callow  16)  near  Bagenals- 
town  in  Kilcarrig.     It  only  appears  as  double  on  new  map. 

2  One  mound  near  Cahermee  fair  green  contained  a  cist  ;  so  did  Knockaun  Liss,  near 
Mallow  racecourse.  The  fair  and  race  probably  each  represented  an  early  oenach,  as  do 
the  fairs  of  Cush,  Aine,  and  Knocklong. 

3  Proc.  B.I.  Acad.,  vol.  xxvii,  p.  231,  p.  379,  and  Plate  xxxii. 
4  Bev.  Celt.,  vol.  xv,  p.  287. 

6  See  Dind.  S.,  Rev.  Celt.,  vol.  xv,  p.  288.  The  cairns  lay  north  and  south,  like  the 
Cush  and  Aine  rings.  The  king  was  forbidden  to  go  round  Tara  deisiol  (Bruden  Da 

Derga,  ed.  Stokes,  p.  19).  The  inauguration  ceremonies  at  Tara  were  very  archaic  (Eriu, 

vol.  vi,  p.  134).  For  the  "  goddess  Dechtire  and  the  earth  god  Conchobar,"  see  Book  of 
Leinster,  f.  135  b,  Rhys,  Hibbert  Lectures,  vol.  iv,  p.  143.  Cuchulaind  was  reverenced  at 

Tara  and  perhaps  at  Sid  Setanta  in  Muirthemne  (Irische  Texte,  i,  p.  215). 

6  For  the  bile  trees,  see  Ann.  Four  MM.,  982, 1051, 1099,  1111, 1143.  The  Bile  Buada 

(Atlantis,  vol.  ii,  p.  102).  Bile  ratha  ("  King  and  Hermit,"  Meyer,  456-7).  Also  see  Imram 
Bran,  "The  Voyage  of  Bran,"  p.  57;  Ancient  Laws,  vol.  iv,  p.  143;  Tain  bo  Flidhais 
(Celtic  Review,  vol.  iv,  p.  23),  and  Dindsenchas  (Rev.  Celt.,  vol.  xvi,  p.  277). 

7  I  heard  of  Aine  and  the  red  bull,  the  meadowsweet,  and  the  Garrett  Earla  legends 
at  my  old  home,  Attyflin,  farther  north,  about  1870,  from  the  peasantry. 

sRev.  Celt.,  vol.  iv,  pp.  185-191.  See  also  vol.  xiii,  p.  435.  Nicholas  O'Kearney  in 

R.  Soc.  Antt.  Ir.,  vol.  ii,  p.  32,  and  Introd.  to  "  Fois  tighe  Chonain,"  pp.  93  and  169, 
says  Miluachra,  Aine's  sister,  is  "  The  Cailleach  Bheara."  His  theories  are  unreliable  in 
some  cases. 



60  Proceedings  of  the  Royal  Irish  Academy. 

water  spirit,  and  has  been  seen,  half  raised  out  of  the  water,  combing  her  hair. 

She  was  a  beautiful  and  gracious  spirit.  "  the  best-natured  of  women,"1  and  is 
crowned  with  the  meadowsweet  (spiraea),  to  which  she  gave  its  sweet  smell. 

She  is  a  powerful  tutelary  spirit,  and  (aided  by  Cleenagh  and  Aibhell)  attacked 

and  repelled  the  grim  Atropus  from  a  sick  man.3  She  was  connected  with  the 

moon,  for  her  hill,  "Carron  Hill"  frecte  cairn),  was  "  sickle  "-shaped  and 

meant  "  sickle  hill,"  and  men,  before  performing  the  ceremonies,  used  to  look 
for  the  moon  (whether  it  had  risen  or  not),  lest  they  should  be  unable  to 

return.  They  used  to  go  in  procession  on  St.  John's  Eve,  carrying  lighted 

wisps  (diar,  whence  "'Aine  Cliar,"  recte  clinch),  encircling  the  hill,  and 
visiting  "  the  little  moat  called  Mullock  cruachavn  laimhre  Icah1  an  triuir," 

tin*  mound  of  three  persons  (perhaps  the  local  triad),  visiting  the  tillage  and 

meadows  to  bring  luck  to  the  crops  and  cattle.4  Some  girls,  who  lingered  behind 

one  time,  saw  'Aine.  who  asked  them  to  go,  and  showed  them,  through  a  ring. 
th.it  the  hill  was  crowded  with  fairies.  <  )nee  the  procession  was  not  made,  out 

of  respect  to  a  dead  neighbour,  hut  the  fairies  were  seen  marching  round  the 

hill-top.  'Aine  was  violated  by  the  Earl  of  Desmond  fa  recollection  of  the 
legend  of  Oilioll  Aulom).  She  had  a  son,  Geroid  Iarla,  "  the  magician  Earl  of 

Desmond,"  who  is  still  seen  riding  over  (or  glittering  under)  the  ripples  of 

Loch  Gur  till  his  horse's  golden  shoes  are  worn  out.'  She  owned  a  red  bull, 
with  which  she  entered  the"  green  hill."*  "8he,or  the  Cailleach  ttheura,"  laid 

thegreat  bloeks  of  the  wet  the  river.    Indeed  the  Sliocht  'Aine,  several 

local  families,1  descend  from  her  in  the  female  line.  As  to  the  procession  round 
a  mound  or  cairn,  the  King  of  Tara  was  forbidden  to  go  dewiol  round  that 

sanctuary,  though  other  persons  performed  the  rite  there  between  two  cairns. 

The  Agallamh  has  "around  the  brugh  let  him  walk  dtisiol."  A  poem,A.D.  555, 

'Th:  pean  in  old   literature,  as  where  she  befriends  Becuma  ("  Adventures 

•  ■f  Art."  Book  of  Fernwy.  y.   180,  Kriu.  vol.  iii.  p.   II 

'See  poetnof  1737in  Introd.  "  Feu  tighe  Chonain,"  pp.  93- 169.  C'f.  Ouchnlaind'a  fight 
with  Hercules,  iind  the  defeat  «t  the  Tuath.-i  Dr?  by  the  Philistines.  In  later  days  absurd 

pseudo-classic  "  ornament  "  is  common. 

'SoTara  is  "  Tulach  an  Trir,"  fr^m  the  "three  fairy  youths"  of  Eman  (Battle  of 
Magh  Lean*,  p.  T'2).  It  was  forbidden  to  disturb  a  meeting-tulach,  or  quarrel  in  a  fort 

(Anc.  Laws,  vol.  i,  p.   17">i 
'Compare  the  cultus  of  the  .\fatres  in  Gaul,  deities  "of  growth  and  fertility," 

"worshipped  at  large  central  gatherings  during  the  great  festivals  "  (MacCulloch,  he.  nl., 
p.  *T9). 

1  Rev.  Celt.,  vol.  iv,  p.  191.  Or,  as  more  usually  said,  "  when  the  silver  shoes  of  his 
horse  "  are  worn  out. 

She  was  called  the  "  LadyAwney."  of  "Orange,"  in  1K70.   In  some  legends  "Orange  " 

rway.     I  have  heard  of  "  King    Liamgowl  of  •  irange  "  landing  in  Waterford  to  fight 
Kin-.;  Sham  us,  and  the  Danes  came  from  Orange. 

T  O'Briens,  FitzGeralds,  Dillanes,  Creeds,  Lallans,  and  O'Deas. 
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mentions  "  the  hosts  that  go  round  the  cairns  " ;  and  long  before  the  days  of 
Medb,  Poseidonius  tells  how  the  Gauls  made  a  turn  to  the  right.  The 

reverence  for  the  monuments  is  well  shown  by  the  tabu  in  the  Book  of 

Rights  not "  to  sit  on  the  tomb  of  the  wife  of  Maine  " ;  and  another,  in  the 

Agallamh,  "  not  to  walk  on  the  sidh  of  Fenien  (in  Co.  Tipperary,  the  residence 

of  the  god  Bodb  Derg),  by  the  new-kindled  blaze  of  a  red  fire,"  like  the  cliar 
at  'Aine.  In  the  same  work  we  are  told  that  men  feared  to  sit  on  the  three 
tulachs  on  Cean  Febrat  (till  St.  Patrick  did  it),  for  fear  of  the  Tuatha  De 

Danann.  I  may  add  the  oft-cited  case  at  Croaghateeaun,  where  we  were  told 

"  to  cross  ourselves  against  the  Dannans."1  It  should  be  remembered  that 

the  god  of  the  Galtees,  the  harper  Cliu,  came  himself  from  Baine's  sidh 
mound.2 

The  Remains. 

The  long,  low  hill  (as  the  "  Mesca  Ulad  "  notes)  has  a  noble  outlook  in  all 
directions.  The  view  from  such  a  place  should  be  studied,  and  it  is  note- 

worthy how  many  prominent  points  in  legend  and  fairy  lore  are  in  sight — 

the  dolmen-topped  Cromwell  Hill  and  Duntrileague,  the  cairn-capped 
Knockfirina,  and  the  Loch  Gur  hills,  the  castled  ridges  of  Knocklong  and 

Rathcannon,  the  fairy  hill  of  Sid  Asail,  the  flank  of  the  cemetery  of  Clann 

Deda  on  the  edge  of  Cenn  Febrat,  and  the  boundary  ranges  named  by  the  Mesca 

TJlad.  It  is  boldly  curved,  and  the  marshy  fields  and  pools  at  its  south- 

west foot  mark  an  ancient  lake,3  full  when  the  woods  of  Coill  Mor  and  Coill 
Cruaidh  condensed  the  mists  of  the  mountain  tops,  and  poured  them  into  the 

now  shrunken  Lubach,  Saiiner,  and  Cainmoge.  It  was  also  once  fenced  by 

deep  marsh  to  the  east.  The  Grossi  Fines,  Roll  No.  14,  names  the  Lake  of  Any 

as  existing  in  132:2. 

The  Cairns. — That  of  'Aine,  the  Sid  Cliach,  occupies  (as  Cormac's 

Glossary4  says),  the  highest  ground,  standing  on  the  eastern  brow  537  feet 
above  the  sea.  Though  so  famous  in  legend  and  lore,  it  is  a  defaced, 

insignificant  heap  of  earth  and  stones  wrecked  by  treasure-seekers,5  daring,  I 

1  Rev.  Celt.,  vol.  x,  p.  287  ;  Ann.  Four  MM.,  555  ;  Book  of  Rights,  p.  5  ;  Agallamh, 
p.  125.  Poseidonius,  quoted  by  Athenaeus,  Lib.  iv,  p.  152.  Forts  were  used  for  magic. 

See  "Rath  of  the  Incantations"  and  the  "  Duma  nandruad  ''  in  Irische  Texte,  vol.  iv,  1, 
and  Eriu,  vol.  viii,  p.  49. 

-  Dindsenchas,  Rev.  Celt.,  vol.  xv,  p.  441,  Crotta  Cliach.  He  died  of  fright  when 
Baine,  in  the  form  of  a  dragon,  burst  out  of  the  mound  at  his  magic  harping. 

3  Like  Loch  Lungae  (Trip.  Life,  p.  209),  Loch  bo  (Agall,  p.  123),  Loch  Cenn,  and  other 
lake  sites.  Much  of  Loch  Gur  and  Mouaincha  Lake  and  Coolasluasta  Lake  have  been 

drained  away  in  modern  times. 

4  Sanas  Chormaic,  p.  9. 

5  No  new  outrage  ;  not  only  the  Norse  but  the  Irish  ravaged  such  monuments.  See 
many  interesting  accounts  in  Agallamh. 
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presume,  from  a  reliance  on  'Aine's  proverbial  kindness.  Much,  too,  was 
taken  for  the  long  wall  beside  it.  It  measures  4S  to  55  feet  across,  and  is 

1 1  feet  high  to  the  west,  6  feet  to  the  south,  and  S  to  9  feet  elsewhere.  No 

large  stones  remain.  It  is  beside  an  apparently  artificial  hollow,  dug  along 

one  of  the  great  rock-ribs  so  characteristic  of  the  hill.  A  faintly  marked 
enclosure  and  an  even  fainter  circular  hollow  adjoin  the  cairn. 

The  Eciilasa  Pillaus. — No  trace  remains ;  they  may  have  been  used  for 

material  for  the  castles  and  other  buildings  in  the  village  below  the  hill.1 

The  Conjoined  Kinhs.  — This  is  called  Dunainey  and  the  "  Mullach  an 

fcriuir  "  ;  tbree  fosses,  with  rounded  mounds  of  the  Bathnarrow  type,  one  in 
each  ring.  A  modern  fence  crosses  them,  like  that  through  the  Coolough- 
tragh  rings  at  Cush.  Tiny  were  probably  disc  barrows,  and  sepulchral; 

perhaps,  like  several  of  those  excavated,  they  were  women's  graves.1  But 
for  its  poor  preservation,  the  whole  would  be  comparable  with  the  Cush 

monument.  NTo  trace  remains  of  an  enclosing  mound  round  the  whole;  if  it 
existed,  it  was  possibly  u  feet  wide,  as  the  fosse  rings  are  12  feet  apart. 

They  lie  north  and  .south;  the  northern  a  little  to  the  east  of  the  central 
axis  of  the  others.  The  whole  measures  (if  we  include  the  northern  cairn 

and  ring  27  feet  away)  about  250  feet  north  and  south.  The  fosses  and 

interspaces  are  12  feet  wide.  The  rings  are  33  feet,  36  feet,  and  36  feet, 

taking  them  from  north  to  south,  and  about  63  feet  to  54  feet  over  all,  east 
and  west 

The  cairn  to  the  north  of  them  lies  in  a  ring  6  feet  thick,  and  63  feet  over 

all  :  it  is  a  heap  of  small  stones  18  feet  through  and  4  feet  high,  the  centre 

opened.3  The  iin_'<  \wn-  deliberately  dug  on  a  slope,  the  edge  of  the 

southern  touching  the  edge  of  the  plateau  on  which  'Aine's  cairn  stands, 
99  feef  away. 

1 1  Donovan  did  not  notice  the  northern  rings;  he  took  no  interest,  in  the 

earthworks,  and  contemptuously  notes  the  "defaced  cairn,"  the  fort,  and 

"two  small  mounds  evidently  Bepulchral,"  apparently  the  southern  rings. 

He  adds  thai  "'Aine  was  Btill  (1840)  supposed  to  haunt  the  hill  in  the  Bhapc 

of  a  banshee."4 

1  For  "a  district  marked  liy  ft  stone  of  worship  "  Bee  Ancient  Laws,  vol.  iv,  p.  143  ;  the 
Urges)  onus  "f  Lough  <  Inr  baa  been  removed  sin 

\i  ■!'  British  Barrows"  (Thumhain  in  Archaeologia,  vol.  xliii,  pp.  285,  348)  ; 

"Ancient  lli-.t.  of  South  Wiltshire "  (Hoare,  1812);  p.  21;  "Tumuli  Wiltunenses " 
(same,  1821),  pp.  19,   169. 

!<■  kting  cites  fr..rn   Rook  of   Lecan,  f   25«,  in    "Three   Hitter  Shafts  of  Death,"  the 

passage,   "a  small  rath  was  raised  round  tlie  corpse,  with  a  leacht,  or  cairn."    Tins 
accurately  describes  this  monument. 

*  O.s    Letters,  voL  i,  p.  829. 
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This  Eing  Forts. — The  western,  perhaps  the  dun  of  Conall  Eaehluath, 

repaired  by  King  Brian  1002-1012,  lies  on  the  western  brow,  above  the 

wooded  demesne  of  Kilballyowen  and  the  O'Grady's  residence.  It  may  be 

the  earthwork  attributed  to  Eogabal  "on  the  west."  It  is  crossed  by  a 
fence,  and  much  injured  by  cattle,  being  of  red,  friable  earth.  There  is  some 

trace  of  a  fosse,  especially  to  the  north,  where  it  is  12  feet  wide  below,  and 

has  a  spring  in  a  rock-cut  tank  filled  with  water-plants.  It  is  high  and  steep 
to  the  north,  and  is  125  feet  across,  north  and  south,  and  108  feet  east  and 

west.  The  ring  is  12  feet  thick,  10  feet  high  to  the  south,  and  12  feet  to  the 

north,  its  base  12  to  18  feet  thick.  The  platform  is  5  feet  above  the  field, 
and  the  whole  about  177  feet  over  the  fosse. 

The  southern  fort  seems  to  have  been  largely  of  stone  ;  slight  trace 

remains  beside  a  cottage  on  the  south  slope,  near  the  ancient  track,  up  the 

middle  of  the  ridge,  where  it  joins  the  by-road  called  Bohernaskagh,  "  the  way 

of  the  thorn  bushes,"  leading  westward  from  the  ancient  fair  green. 

There  is  also  a  curious  well  half  way  down  the  slope,  south  from  'Aine's 
Cairn,  cut  in  the  rock,  but  with  only  a  small  flow,  even  in  wet  weather. 

The  rectangular  cleavage  of  the  rocks  makes  it  very  regular ;  it  is  partly 

fenced  with  large  rocks  torn  out  of  the  crag. 

The  casdn  or  causeway  is  of  large  slabs,  bridged  over  by  ones  of 
considerable  size.  Mr.  H.  S.  Crawford  has  illustrated  and  described  it  for 

the  Journal  of  the  Boyal  Society  of  Antiquaries  of  Ireland,  vol.  xlvii,  p.  82. 

'Oenach  Culi,  Clogher  (O.  S.  Map,  No.  42). 

When  I  first  noticed  the  unusual  group  of  remains  in  the  townlands  of 

Clogherbeg  and  Baheenamaddra,  I  saw  that  the  place  had  been  of  ancient 

note,  and  the  name  suggested  'Oenach  Clochair.  This,  however,  had  been 

located  as  near  Monasteranenagh,  and  the  number  of  "  dogmatic  equations  " 
published  about  Co.  Limerick  throw  unusual  difficulties  in  the  way  of 

topographers.  The  whole  question  had  to  be  reconsidered,  and  it  was  only 

after  I  had  got  the  evidence  methodized  that  I  ventured  to  assert  a  new 
identification.  1  overlooked  till  later  the  fact  that  Mr.  B.  J.  Lynch  had 

already  suggested  the  same ;'  but  as  he  gives  no  reason  for  it,  I  will  here  give 
the  evidence,  at  some  length,  which  led  me  to  the  same  conclusion. 

'Oenach  Clochair,  or  'Oenach  Culi,  was  one  of  the  chief  assembly  places  of 

the  Munster  men,  and  the  cemetery  of  the  Dergthene,2  as  Cenn  Febrat  appears 

to  have  been  of  the  Ernai.    Our  predecessors  followed  O'Donovan  in  regarding 

1  Journal  North  Minister  Arch.  Sue,  vol.  ii,  p.  10. 

2  "Tract  on  the  Cemeteries "  givou  by  Petrie  in  "  llouud  Towers." 
U.I.A.  l'KOC. ,  VOL.  XXXIV,   SECT.  C.  [10] 
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it  as  'Oeuachbeg,  somewhere  near  Monasteranenagh  Abbey.  Two  early 
documents,  however,  should  have  taught  them  better.  The  Mcsca  Ulad1 
represents  the  invaders  coming  southward,  towards  Cenn  Febrat,  from 

Knockainy,  to  "  'Oenach  sen  Clochair,"5  where  they  camped,  though  "  the 

rough  winter  weather  was  not  the  time  of  the  'Oenach."  The  Agdllamh,3  so 
rich  and  accurate  in  its  topography,  tells  how  St.  Patrick  left  Cuillend  ua 

Cuanach  (Cullen,  in  Co.  Tipperary,  on  the  border  of  Co.  Limerick)  and,  on  his 

way  to  Ardpatrick,  skirted  "the  oenach  of  Xechtan's  wife,  Cuil,  now  called 

the  heifer-carrying  '  fair '  green  of  old  Clochar  (oenach  sen  Clochair)." 

Now  Monasteranenagh  lies  far  to  the  north-east  of  'Aine,  quite  off  the  route 
of  the  raiders,  and,  similarly,  the  saint  was  not  likely  to  have  been  supposed 

to  make  a  huge  circuit,  for  no  recorded  object,  when  he  wished  to  reach 

Ardpatrick.  Take  a  line  from  Cullen  to  Ardpatrick  on  the  map,  ami  it 

touches  Clogher.  There  can  be  little  doubt  from  the  Irish  sources  that 

the  latter,  and  not  "  'Oinach  orbecc"  or  "'Oenach  beg,"  is  intended.  "  Finn 

and  the  Phantoms"  does  nothing  to  fix  'Oenach  Clochair,  but  is  valuable  as 

showing  that  horse-races   t""k  place  there.     "MunBter  men  from  the  plain 

hered  at  it:  they  ran  three  clear  races  at  the  faUhelu  mio  Maireda." 
The  black  horse  of  Dil,  son  of  Dachrech,  ran  "  to  the  rock  over  Loch  Cur," 

and  Kin.;  Fiacha  Muillethan  aski'd  Ins  maternal  grandfather  for  the  steed. 

The  Norman  records  seem  equally  clear;  Prince  John's  charter'  to 
De  Magio  Abbey,  or  Monasteranenagh,  in  118G,  coniirms  to  it  "Enachculi 

in  Corbally,"  and  mentions  Clochur  and  Loc  Geir  (Gur).  Corbally  townland 
adjoins  Raheenamaddra,  in  which  the  remains  occur,  and  is  less  than  a  mile 

distant  from  the  mounds.  Corbali,  in  Grene,  Kilfrush,  and  Dunmoon,  all  in 

the  Clogherbeg  district,  were  held  l>y  tin-  Hospitallers.'  Enachculy  is  also 

named  in  a  lawsuit  at  Limerick  of  Maurice  de  Londres'  against  Monastera- 
nenagh in  123  I. 

The  god  Nechtan,  it  will  be  remembered,  was  reverenced  with  his  wife 

Boand  and  "  the  great  god  Xuada."  at  the  source  of  tin-  Poyne.7  He  also 
Bent  Eogabal  and  his   family  to  Knockainey  ;  so   Ctiil,  his  other  wife,  was 

li  v.   p.    1''. 

7  The  "mn  "  --hows  that  even  when  the  Mesca  Ulad  was  written  the  antiquity  <>f  the 
place  was  realized. 

3  P.  118. 

1  Rev.  Celt,  vol.  vii,  p.  29,  Duanaire  Finn  fed.   Ir.   Texts  Soo.),  |>.  127.     Tliere  was 

also  a  "faithche  mliic  Maireda  "  on  Magb  Kala- 
il.  D.  Ireland,  No.  1  2138,       1  p.  288. 

'   Fr.>ni  these  "  Londoners"  Uallylanders,  near  Clogher,  is  named. 

7  .Sir  W.   Wilde'a   "  Lioyne  and   Blackwater"  (2nd  cd.),   p.  29  :  Metr.  Diuda.,  vol.  \, 

pp.  27.  2'.'.  ;i. 
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probably  a  local  goddess,  reverenced  with  ceremonies  and  races  at  'Oenacli 

Ciili,  or  'Oenach  Clocliair,  by  the  Dergthene,  who  reverenced  Nuaila.  Of 

course  "  fair  "  is  a  most  inadequate  translation  of  the  ancient  "  'Oenach." 
The  remains  suggest  a  place  of  ancient  worship,  and  resemble  other  pagan 

cemeteries.  At  "  Brugh  "  we  have  three  great  tumuli,  several  small  ones 
(like  the  Clogher  mounds),  ring  works,  and  pillars,  also  wells  and  streams. 

Mounds  were  there,  one  called  "  the  Dagda's  Head"  (like "  Cuchulaind's  Head  " 

at  Tara) ;  others  as  "  the  Comb  "  and  "  the  Casket  of  the  Dagda's  wife,"  and 

the  Duma  Tresc  ;  rings  like  the  Fert  of  the  Dagda's  son  Aedh  ;  twin  mounds 

like  the  "  Two  breasts  of  the  Morrigu."  So  at  Tara  we  find  great  conjoined 
works  like  the  Teach  Cormaic  and  the  Forraidh,  large  disc  barrows  like  the 

"  Shield  of  Cuchulaind,"  conjoined  mounds  like  Treduma  Nesi,  mounds  like 
the  Duma  na  ngiall,  and  lesser  ones  like  Dal  and  Dorcha ;  ring-forts  and 

pillars,  wells  and  streams,  and  tracks.  'Oenach  Carmain  had  seven  mounds 
where  the  dead  were  bewailed,  twenty-one  raths,  a  cemetery,  and  three 
markets.  A  large  track  leads  southward  from  Ushnach,  which  has  its 

cemetery,  conjoined  rings,  and  its  holy  rock  and  springs.  Cush,  the  Cenn 

Febrat  cemetery,  has  ring-forts,  conjoined  rings,  large  and  small  tumuli, 

tracks,  springs  and  streams,  and  pillar-stones.  The  Clogher  group  is  closely 
similar. 

The  Remains. 

The  site  has  three  (or  four)  rising  grounds,  hardly  hills ;  the  northern 

called  Clogherbeg,  the  north-eastern  Clogher  Hill,  the  south-western  Knock- 

aunatarriff,  or  "  bull's  hillock,"1  the  south-eastern  nameless.  Clogherbeg  has 
on  its  summit  a  small  perfect  mound,  a  bowl  barrow,  with  no  fosse,  7  to 

11  feet  high,  and  about  99  feet  across  the  base.  Near  the  road  to  Knockloug 

village  is  Eaheenamaddra,  the  dog's  little  fort,  a  flat-topped  mote,  or  barrow, 
10  to  14  feet  high.  An  old  raised  causeway,  farther  on,  leading  from  the 

north-east  to  Knockloug  Hill,  is  also  noteworthy. 

Turning  southward,  past  the  "  Cross  of  the  Tree  '"-  and  over  a  brook,  we 
enter  the  fields  to  the  west.  Crossing  a  very  regular  depression,  probably 

natural,  and  very  likely  the  limit  of  the  oenach  eastward,  we  find,  on  the 

eastern  rise,  traces  of  enclosures.  One  is  a  platform,  certainly  ancient ;  it  is 

oblong,  93  feet  east  and  west,  by  61  feet;  raised  2  to  4  feet  over  the  field, 

1  It  may  be  a  casual  name,  but  bull  feasts  were  a  feature  of  Irish  pagan  assemblies. 

For  the  uame  Donnotaurus  and  its  connexion  with  the  "  Dmiii  liull  "  anil  "Tarvus 

trigaranus,''  see  MacCulloch,  Diet.  Relig.  and  Ethics,  vol.  iii,  p.  'JitU,  cf.  ]>.  2!M ;  and  men 
masquerading  in  bull  hides,  ibid.,  vol.  v,  p.  S3S. 

-  The  "Tree  "  was  enclosed  by  Mr.  Ryan,  of  Searteeu,  1S02. 
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with  a  slight  fosse  and  rounded  corners  to  the  east,  and  a  hollow  track  along 

its  south  side.  From  the  latter  side  two  parallel  tracks,  also  6  to  8  feet 

wide,  run  towards  the  south-east  to  the  hollows  or  dry  pools  84  feet  away. 
Between  these  ponds  is  a  mound  4  feet  high,  of  doubtful  age.  From  the 

double  track  another  one  leads  at  right  angles  towards  the  west.  Crossing 

the  stream  and  valley,  and  going  up  KnoekaunatarrifT,  through  a  marsh 

thick  with  yellow  iris,  or  "  flagger,"  we  get  a  noble  view  of  Sliabh  riach  and 
tbe  Galtees  ;  the  rise  has  a  slight  terrace,  probably  natural. 

Twin  Mounds. — At  the  end  of  a  long  "  screen  "  (plantation),  and  on  the 
summit,  we  End  conjoined  twin  tumuli;  they  are  cut  by  the  mearing  of  the 

townland,  and  that  of  Mitchellstowo  Down,1  and  recall  the  "  Two  Breasts"  at 
the  Brugh.  Each  has  been  opened  ;  the  cross  fence  has  been  made  between 

them,  and  the  boundary  fence  cuts  their  west  thinks.  They  are  on  a  steep 

slope,  so  the  southern  is  L3  feet  high,  in  three  slightly  marked  stages,  to 

the  east,  and  5  feet  to  the  west,  ami  tin'  northern  1"  t<>  lii  feet,  and  5  feet 
high.  The  first  is  13  feel  across  the  top,  and  45  feet  below;  and  15  feet 

from  it.  beyond  the  fence,  is  the  northern  mound.  It  is  15  feet  on  top,  and 
ovei  30  feet  below. 

RlNG-MoUND. — In  the  field,  lower,  but  still  on  the  summit,  is  a  ring- 

platform,  00  to  61  feet  across,  ami  "  feet  !ii_'h  ;  a  fosse  12  feet  wide  and  barely 
2  feel  deep  remains  to  the  south,  west,  and  north  ;  there  is  a  trace  of  the 

outer  ring  t"  the  south-east. 

OONJOINKD  Rings. — Qoing  northwards  down  a  gentle  slope  we  reach  a 
llagger  patch  and  an  old  track  about  H">  yards  from  the  upper  ring,  and  at 

::.".  yards  farther  the  most  remarkable  of  the  remains.  This  consists  of  two 
platforms  conjoined'  within  one  fosse  12  feet  wide.  Each  is  D-shaped  in 
plan,  and  4  to  5  feet  high,  and  the  western  is  60  feet  across  east  and  west, 

and  54  feet  north  and  south.  The  dividing  fosse  is  straight,  9  feet  wide 

below,  and  24  feet  from  platform  to  platform.  The  eastern  section  is  81  feet 
across,  north  and  south,  78  feet  east  and  west.  The  main  fosse  is  obliterated 

to  the  north-east  of  it.  The  western  ring  has  signs  of  large  stone  facing ; 
one  block  is  over  3  feet  long  and  high,  and  2  feet  6  inches  thick.  From  its 

position  any  ceremony  on  the  platforms   must  have  been  visible  to  many 

1  Ballenvistallane-Duwn,  in  1587.     Fiant  5179. 

3 1  have  noted  such  remains  in  the  following  counties :  there  are  possibly  many 

others  : —Clare  3,  Kerry  1,  Limerick  \'.i,  Tipperary  14,  Cork  L'.  Waterford  1,  Louth  1, 
Meath  5,  Westmeath  1,  Carlow  1,  Roscommon  4,  Mayo  1.  The  preponderance  in 

Limerick  and  Tippermry  is  very  marked. 
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hundreds  of  spectators  on  the  slope.1  South  of  the  main  fosse  is  another, 
perhaps  part  of  an  old  hollow  way  leading  to  it ;  the  section  leads  down  to  a 

hollow  or  pond  not  far  to  the  south-west  of  the  mounds,  and  has  trace  of  an 
outer  ring  between  the  fosses  9  feet  thick  and  2  feet  high. 

Eastern  King. — There  is  an  oval  ring  platform  to  the  south-east  about 
150  feet  away.  It  measures  66  feet  north  and  south  to  81  feet  east  and  west, 

rarely  4  feet  high  ;  the  fosse  is  10  feet  wide  and  2  feet  6  inches  deep.  An 

old  track,  45  feet  from  it  towards  the  conjoined  rings,  runs  between  the 

"  forts."  To  the  south-west,  14  yards  away,  is  a  shallow,  oval  basin,  18  to 
23  feet  across,  and  about  4  feet  deep.  Beyond  it,  120  yards  from  the  fort,  is 

a  large  stone  over  4  feet  long,  3  feet  high,  and  3  feet  6  inches  thick. 

Another,  possibly  as  large,  but  partly  buried,  lies  to  the  north-east  above  the 
slope  to  the  stream,  which  joins  a  second  stream,  and  has  several  pools  and 

springs  beside  it.  The  tracks  may  be  ditches  of  old  fences,  but  have  no  traces 

of  mounds,  and  in  most  cases  lead  direct  to  the  earthworks.  They  are  fairly 

uniform  hollows,  rarely  over  a  foot  deep,  and  6  to  8  feet  wide.  They  are,  I 

think,  old  tracks,  like  those  on  Slievemore,  Achill,  and  those  leading  to  the 

Black  Castle  causeway  at  Loch  Gur  and  the  promontory  forts  of  Doonaunroe, 

Dundoillroe,  and  George's  Head,  Co.  Clare,  and  Clashmelchon  and  Pierce's 
Island,  Co.  Kerry.  I  saw  no  other  remains  in  the  ancient  chief  cemetery 

of  the  Dergthene,  but  many  must  have  been  destroyed  by  cultivation  in  the 

tilled  lands  of  Mitchellstown  Down,  on  the  same  ridge.  Between  farming 

and  fox  coverts  it  is  wonderful  that  any  remains  escaped  to  our  days. 

I  trust  that  this  paper,  despite  its  limitations,  may  prove  of  use  to  those 

studying  the  obscure  and  neglected  subject  of  our  early  sanctuaries,  and  lead 

others  to  devote  themselves  to  the  identification  of  other  sites  of  pagan 

worship  in  our  island. 

1  The  Ancient  Laws  of  Ireland,  vol.  v,  p.  475,  "  erecting  stands  and  platforms  at  an 

'Oenach."  Vol.  iv,  p.  220,  "  the  cladh  of  a  fair  green."  Vol.  i,  p.  233,  disturbing  a  fair 
green  ;  p.  129,  cleansing  it  for  sports. 
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IV. 

ON  SOME  INTERMENTS  AT  MOOBETOWN,  CO.  MEATH. 

By  I:.  A.  s.  MACALISTEB,  Litt.D.,  ahd  J.  E.  D.  IIOLTBY,  M.B. 

Plate  II. 

Bead  Febbcabt  12.     Published  Accruer  27,  1917. 

Mb.  Josbph  Dolan,  Ardee,  wrote  to  me  three  or  four  months  ago  to  the 

effect  that  a  find  of  human  bones  had  been  made  in  the  course  of  quarrying 

operations  at  a  site  near  his  town.  Mr.  Holtby  ami  I  took  an  early 

opportunity  of  visiting  the  place  under  his  guidance. 

The  site  is  in  the  middle  of  a  field  on  the  townland  of  Mooretown,  just 

over  the  boundary  of  Co.  Meath.  Mr.  Moore,  the  proprietor,  made  us 

welcome,  and  gave  us  every  help  in  his  power. 

We  found  that  in  digging  down  l>>  tin'  rock  for  quarrying  purposes  the 
workmen  had  cut  through  a  series  of  shallow  graves,  each  containing  at  least 

one  skeleton  ;  bnt  the  bones  had  much  decayed,  and  were  in  a  very  rotten 

state,  and  a  g.M»d  deal  of  damage  had  been  done  by  treasure-seekers  in  the 
interval  between  their  discovery  and  our  arrival.  The  osteological  material 

recovered  was  therefore  not  so  much  as  it  might  have  been. 

The  graves  v.  low  tranches,  about  2  feet  6  inches  below  the  ground 

level,  lined  on  each  side  for  their  lowest  10  "r  12  inches  with  slabs  on  edge, 

suj>|«irting  horizontal  cover-slabs.  The  length  of  a  perfect  grave  exposed 
was  8  feet  3  inches,  and  its  hreadth  1  foot  6  ind 

Tht-re  were  eleven  graves  exposed  when  we  came  to  the  ground.  Most 

of  them  had  been  broken  and  wr-re  empty.  They  lay  approximately  east  and 
west,  the  heads  to  the  west ;  but  they  ahowed  a  tendency  to  radiate ;  the  last 

four  of  the  series  pointed  more  towards  the  north. 

N  thing  whatever  was  deposited  with  the  bodies  to  give  a  clue  to 
their  age. 

Of  en  graves  exposed,  the  first  three  (counting  from  the  south) 

were  empty,  the  fourth  contained  an  astragalus,  the  fifth  and  sixth  were 

empty,  the  seventh  contained  the  remains  of  a  man's  skeleton,  the  eighth  the 
fragment  of  a  skull,  the  ninth  part  of  the  bones  of  two  women,  the  tenth  and 

eleventh  were  empty.  A  twelfth  grave,  we  were  informed,  had  existed  south 

of  No.   11,  bnt  had  been  destroyed  by  the  quarrymen.     We  tried  with  a 
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crowbar  and  at  last  found  another  grave,  west  of  No.  4 ;  it  had,  however, 

been  imperfectly  lined — there  were  stones  round  the  lower  part  of  the  tibiae 

only — and  the  rest  of  the  skeleton,  unprotected  from  the  rich,  damp  soil,  had 
absolutely  decayed  to  nothing. 

K.  A.  S.  M. 

As  regards  the  human  remains,  portions  of  two  skulls,  a  femur,  and  two 

tibiae  were  recovered,  together  with  a  talus  from  a  young  subject.  The 

skulls,  which  we  will  distinguish  as  A  and  B,  were  unfortunately  so  damaged 

as  to  render  impracticable  the  estimation  of  many  measurements  which  would 

have  thrown  a  fuller  light  on  their  characteristics.  Both  skulls  were  from 

male  subjects,  and  were  dolichocephalic,  though  not  to  a  marked  degree. 

The  chief  measurements  are  appended.  It  will  be  noted  that  the  index 

of  cephalic  length  is  71  and  70  respectively ;  figures  below  75  aie 

considered  to  indicate  a  long-headed  condition.  The  altitudinal  index  in 
these  cases  was  estimated  by  a  method  which  I  have  recently  described, 

actual  measurement  of  the  height  being  impossible  owing  to  absence  of 

the  cranial  base.  In  skull  A  the  difference  between  the  cephalic  and 
altitudinal  indices  was  rather  more  marked  than  is  usual.  It  is,  however, 

possible  that,  owing  to  the  imperfect  condition  of  the  specimen,  the  cephalic 

index  should  be  a  little  higher  than  the  figure  given.  The  left  occipital  fossa 

of  this  skull  showed  a  very  well-marked  elevation,  indicating  a  definitely 

operculated  and  defined  sulcus  lunatus  (Affenspalte) — a  condition  generally 
seen  in,  though  not  confined  to,  primitive  races. 

The  teeth  showed  the  well-worn  condition  of  the  crowns  so  common  in 

ancient  specimens. 

The  petrosquamous  suture  was  more  obvious  than  is  usual. 

Measurements  and  Indices  of  Skulls. 

Skull  A: — 

Maximum  length  (glabella  to  occipital  point),       18    cm. 

Maximum  breadth,   12'8  cm. 
Cephalic  index,        .         .         .         .         .         .71*1 
Opisthiobregmatic  height,        ....       15    cm. 
Altitudinal  index,  .....       75 

Skull  B : — 

Maximum  length, 
Maximum  breadth, 

Cephalic  index, 
Opisthiobregmatic  height, 
Altitudinal  index, 

17  5  cm. 

12  cm. 

70 137  cm. 

70-5 
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Limb  Bones. 

Eemur. — This  showed  distinct  anteroposterior  flattening  at  its  upper  end, 
as  indicated  by  a  platymeric  index  of  676. 

The  linea  aspera  was  raised  and  prominent,  giving  a  pilastrie  index 
of  1071. 

The  upper  and  lower  extremities  of  the  bone  were  missing. 

/  a. —  Portions  of  two  were  recovered.  Each  showed  flattening  from 

aide  to  side  or  platycnemia  (the  so-called  razor-like  tibia),  the  indices 

being  63*1  and  65*7  respectively.  Each  also  showed  a  distinct  facet  at  the 
fibular  margin  of  the  front  "f  the  lower  extremity. 

Tn'  Mini.    It  had  belonged  to  a  yonng  subject.  It  showed 
a  marked  extension  of  the  articular  surface  on  to  the  medial  side  of  the  neck 

of  the  bone.     This,  like  the  fa  ribed  on  the  lower  end  of  the  tibia,  is 

due  t"  preesui  d  tibia  and  talna 

Notk  on  Limb  Bains. 

The  normal  index  of  platymeria  in  mo<Iern  British  femora  is  818 

(Hepburn).  This  anteroposterior  flattening  of  the  upper  portion  of  the 

femoral  commonly  associated  with  side  to  side  compression  of  the 

tibia,  and  is  due  to  unequal  repressive  development  of  the  various  components 

of  the  quadriceps   extensor  muscle  of  the  thigh,  resulting  from  functional 

■  ity,  such  as  might  be  necessary  in  the  habitual  assumption  of  the  posture 

of  squatting. 

It  is  often  found  also  in  conjunction  with  a  markedly  raised  condition  of 

linea  aspera  on  the  back  of  the  femoral  shaft.  The  amount  of  pilastering 

here  found  (107'1)  might,  however,  be  found  to-day,  though  insufficient 
figures  are  as  yet  available  as  to  its  incidence  in  modern  bones.  The  pilastrie 

index  has,  however,  some  significance  on  account  of  the  other  associated 
conditions. 

I'latycuemia  is  quite  uncommon  in  modern  tibiae,  the  breadth  index  of 
these  ranging  between  80  and  100  [Manouvrier  gives  882  as  the  average  for 

modern  French  specimens].  It  is  usually  ascribed  to  influence  of  strongly 

developed  calf  muscles,  and  is  found  frequently  in  races  of  squatting  habits. 

It  is  very  marked  in  these  bones. 
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Summary. 

Modern  skulls  tend  in  the  aggregate,  so  far  as  this  country  is  concerned, 

to  he  mesaticephalic,  with  an  index  between  75  and  80  ;  and  it  would  be  quite 

unusual  in  taking  a  series  to  find  any  two,  chosen  at  random,  with  indices 

such  as  the  two  in  this  series  possess. 

The  specimens  from  Cork  Hill,  which  could  be  dated  as  about  900-1000 
A.D.,  had  indices  well  over  75,  and  I  think  that  we  are  justified  in  assuming 

that  these  were  probably  earlier.  The  occurrence  of  the  impression  for  the 

Affenspalte  strengthens  this  view.  ' 
It  should,  however,  be  noted  that  as  Ireland  was  subject  to  invasions  by 

various  races,  such  a  migration  might  have  a  pronounced  effect  on  the  skulls 

of  a  particular  locality.  I  do  uot  know  if  there  is  such  a  factor  to  be 
considered  in  the  case  of  the  site  from  which  these  remains  were  recovered. 

The  evidence  atiorded  by  the  limb  bones  is  in  favour  of  an  early  date ; 

and,  so  far  as  the  remains  are  concerned,  Dr.  Macalister's  view  that  the 
burial-place  was  pre-  or  early  Christian  seems  reasonable. 

J.  E.  D.  H. 
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THE  DISCREPANCIES  BETWEEN  THE  DATES  OF  GIFT  AND 

HALL-MARK  DATES  FOUND  ON  PIECES  OF  PLATE 

BELONGING    TO    TBINITY   COLLEGE,   DUBLIN. 

By  M.  .-.  DUDLEY  WESTBOPP. 

[Bead  November  SO,  1917.     Published  Jam  aky  2,  191$.] 

A  the  request  of  the  authorities  of  Trinity  College,  Dublin,  I  made,  in 

June,  1916,  a  catalogue  of  the  plate  belonging  to  the  College.  As  I  proceeded 

with  the  work,  I  was  surprised  to  find  that  the  date  of  gift  inscribed  on 

a  large  number  of  pieces  was  much  earlier  than  that  indicated  by  the  hall- 
marke. 

This,  at  the  time,  I  tried  to  account  for  in  twi  First.— In  former 

days  plate  received  comparatively  rough  usage  and  in  time  appeared  unsightly. 

so  that  it  became  a  common  practice  to  have  a  disfigured  piece  remade,  either 

in  the  form  of  the  original,  or  in  that  of  the  period  in  which  it  was  remade. 

Second. — The  donors  may  have  given  money  at  a  certain  date  for  a  piece  of 

lay  do!  have  been  purchased  till  a  later  period. 

On  April  23rd,  1017,  Dr.  J.  P.  Mahaffy,  Provost  of  Trinity  College, 

Dublin,  read  a  paper  on  the  subject  before  the  Academy,  in  which  he  rejected 

these  fv  es  aa  beii  _  tory,  and  also  he  tried  to  prove  that  the 
inscribed  dates  on  the  .re  the  ones  to  be  relied  on  for  date  of  manu- 

facture, and  that  the  hall-marks  were  of  secondary  importance. 
In  his  paper  the  quotes  from  a  register  of  Oriel  College,  Oxford, 

that  it  was  the  frequent  practice  to  sell  or  exchange  pieces  of  plate  worn  out 

or  ii"  longer  in  fashion,  but  that  the  inscriptions  were  in  most  cases  carefully 

transferred.     Tl.  -t  also  admits  that  numerous  pieces  of  the  College 

plate,  such  as  cups  and  tankards,  wen-  in  the  eighteenth  century  melted 
down,  and  made  into  more  useful  articles,  but  that  the  names  of  the  original 

donors  were  inscribed  on  the  new  pieces.  An  entry  of  the  year  1766,  in  the 

Bursar's  books  of  Trinity  College,  Dublin,  records  a  payment  to  a  Dublin 
silversmith  for  the  exchange  of  old  plate.  These  records  appear  to  substantiate 

in  some  way  my  first  theory. 

I  will  now  endeavour  to  show  that  the  date  indicated  by  the  hall-marks 
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is  the  one  to  be  relied  on  for  date  of  manufacture.  From  long  experience  I 

have  found  that  inscribed  dates  on  plate  are  most  untrustworthy  for  ascer- 
taining the  date  of  manufacture.  I  have  seen  comparatively  few  pieces  on 

which  the  inscribed  date  of  gift  and  the  hall-marks  synchronize.  This  usually 
occurs  only  on  exceptional  pieces,  such  as  maces  or  such  other  objects  as 

would  have  been  made  specially  for  the  occasion.  In  the  case  of  cups, 

salvers,  &c,  which  formed  the  usual  stock  of  a  silversmith,  any  piece  could 

have  been  selected  and  inscribed  with  a  date  according  to  the  wishes  of  the 

purchaser,  irrespective  of  hall-marks. 

In  Ireland  the  hall-marking  proper  of  plate  begins  in  the  year  1638, 
although  a  mark  for  standard  silver  is  mentioned  in  1605.  In  1637  the 

Goldsmiths'  Guild  of  Dublin  received  a  Royal  charter,  which  empowered 
them,  among  other  things,  to  strike  a  punch  of  a  crowned  harp  on  all 

standard  plate.  Hall-marking  was  begun  early  in  1638,  and  at  the  same 
time  an  alphabetical  letter,  generally  changed  annually,  was  adopted  and 

struck  on  plate. 

The  alphabetical  letter  was  struck  to  denote  the  year  in  which  a  piece  of 

plate  was  made,  so  that  in  case  of  any  irregularity  the  master  and  wardens 

of  that  year  could  be  held  responsible.  The  harp  crowned,  date  letter, 

and  maker's  mark  were  the  only  marks  struck  on  Dublin  plate  from  1638 
to  1730. 

In  the  year  1729  an  Act  of  the  Irish  Parliament  (3  Geo.  II,  c.  3)  laid 

down  that  from  and  after  the  25th  day  of  March,  1730,  a  duty  of  6d.  per  oz. 

was  to  be  imposed  upon  all  gold  or  silver  plate  wrought  or  manufactured 

which  shall  be  imported  and  brought  into  the  kingdom  of  Ireland,  and  that 

upon  all  gold  and  silver  plate  which  shall  be  made  or  wrought  in  Ireland  at 

any  time  or  times  from  and  after  the  25th  day  of  March,  1730,  during  the 

term  of  twenty-one  years,  a  duty  of  Gel.  for  every  ounce  Troy  was  to  be  paid  by 

the  makers  or  workers  thereof  respectively.  Also  that  no  goldsmith  or  silver- 

smith or  other  person  working  or  trading  in  wrought  or  manufactured  gold 

or  silver  shall  sell,  expose  to  sale,  barter,  or  exchange  any  gold  or  silver  vessel, 

unless  it  be  silver  wire,  or  such  things  not  exceeding  4  dwt.,  until  such  time 

as  such  plate,  vessel,  or  manufacture  of  gold  or  silver  shall  be  assayed,  touched, 

and  marked,  upon  pain  of  forfeiting  the  value  thereof  ;  and  that  after  the 

same  shall  be  touched  and  marked,  the  duty  of  6rf.  per  oz.,  imposed  by  the  Act, 

shall  be  paid  by  the  person  bringing  such  plate  to  be  assayed  and  touched,  to 

the  assay-master,  who  is  hereby  empowered  and  required  upon  receipt  of  said 
duty  to  stamp  or  mark  without  fee  or  reward  the  said  plate  with  such  stamp 

or  mark  as  the  Commissioners  of  His  Majesty's  Revenue  for  the  time  being, 
or  any  three  or  more  of  them,  shall  from  time  to  time  appoint.  To  denote  the 

[12'] 
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payment  of  the  duty  imposed  by  this  Act  the  figure  of  Hibernia  in  an  oval 

punch  was  struck  on  Dublin  plate. 

An  entry,  dated  April  21st,  1730,  in  an  assay  book  belonging  to  the 

Dublin  Guild  of  Goldsmiths,  states  that  "  duty  came  on  this  day." 
From  this  Act  it  is  apparent  that  no  duty  stamp  was  struck  on  imported 

plate,  but  only  on  plate  made  in  Ireland. 

Although  the  mark  of  Hibernia  was  struck  on  Dublin  plate  from  1730. 

being  first  found  in  conjunction  with  the  date-letter  L  of  that  year,  it 
was  not  legally  authorized  until  the  year  1776.  In  the  latter  year  one 

Michael  Keating,  a  Dublin  silversmith,  was  convicted  of  counterfeiting  the 

duty  mark  on  plat* ;  but  on  looking  into  the  matter,  it  was  found  that  the 

Commissioners  of  the  Revenue  had  never  appointed  any  mark  to  be  used  by 

the  assay-master.  Michael  Keating  was  accordingly  acquitted  on  this  charge. 
The  Commissioners  of  Revenue  afterwards  received  a  full  certificate  of 

Mr.  Thomas  Xuttall  being  appointed  assay-master,  and  they  made  the  proper 

order  therein,  and  appointed  a  particular  mark  to  be  used  by  him  in  the 

future,  and  to  be  struck  on  all  sterling  plate  pursuant  to  the  Act  of 
Parliament. 

The  Hibernia  mark  was  probably  selected  by  the  Dublin  Guild  of  Gold- 

smiths, though  ii"  reference  to  the  mattei  occurs  in  their  proceedings,  nor  is 

there  any  difference  in  th<-  detail  of  the  mark  from  the  year  1770.    Acts  of 
liament  were  passed  from  time  to  time  reimposing  the  duty  on  plate, 

which  was  finally  abolished  in  1890. 

The  requirements  of  the  Act  of  1729  as  to  the  marking  of  plate  do  not 

appear  to  have  been  always  fulfilled,  as  frequently  pieces  of  Irish  plate  are 

found,  made  both  before  and  after  1730.  which  bear  do  hall-marks,  but  only 

the  maker's  mark. 
To  remedy  this  another  Act  of  Parliament  was  passed  in  1751  (25  Geo.  II, 

c.  10),  which  laid  down  that.  "  Whereas  silver  plate  is  often  sold  without 
Iteing  assayed,  touched,  and  marked,  to  avoid  the  payment  of  the  duties,  for 

remedy  whereof  it  is  enacted  that  from  and  after  the  first  day  of  May,  1752, 

no  person  shall  buy,  take,  and  receive  in  the  way  of  purchase,  barter,  or 

exci  ay  wrought  or  manufactured  gold  or  silver  plate  of  or  from  any 

goldsmith  or  silversmith  or  any  person  working  or  trading  in  gold  or  silver, 

unless  it  be  silver  wire  or  such  things,  not  exceeding  4  dwt.  not  being 

assayed,  touched,  and  marked  by  the  assay-master  at  the  time  such  gold  or 
rer  shall  be  delivered  to  the  buyer,  upon  pain  of  forfeiting  the  value 

thereof." From  this  latter  Act  the  Provost  draws  the  conclusion  that  all  unmarked 

plate  made  previous  to  t  he  first  of  May,  1752,  was  to  be  called  in,  assayed, 
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and  marked.  The  Act,  however,  does  not  state  this,  and  makes  no  mention 

ahout  the  clause  heing  retrospective. 

There  are  pieces  of  plate  belonging  to  Trinity  College,  made  in  the  second 

half  of  the  seventeenth  century,  and  not  hall-marked  yet.  The  Act  of  1729 
sets  forth  clearly  that  all  plate  made  on  and  after  the  25th  March,  1730,  was 

to  be  liable  to  the  duty  of  6d.  per  oz.  Plate  made  before  this  date  was 

not  liable  to  duty,  and,  therefore,  did  not  bear  the  figure  of  Hibernia.  If  a 

piece  of  plate  made,  say,  in  the  year  1720  was  found  not  hall-marked,  and 
was  brought  to  the  hall  to  be  assayed  and  stamped,  say,  in  1752,  it  would  not 

be  liable  to  duty,  not  having  been  made  after  25th  March,  1730,  and,  there- 

fore, could  not  have  the  duty-mark  of  Hibernia  struck  on  it. 
The  Provost  in  his  paper  suggests  that  pieces  of  plate  sold  unmarked 

were  years  afterwards  assayed  and  stamped  with  the  hall-marks  of  the 
period  in  which  they  were  assayed.  This  conclusion  he  draws  from  the 

fact  that  several  pieces  of  the  College  plate  have  the  assay  scraping  mark 
still  visible. 

All  plate  to  be  assayed  must  have  a  small  portion  scraped  off  in  order  to 

ascertain  the  fineness  of  the  metal.  In  most  objects  this  scraping  mark  is 

rubbed  down  and  cleaned  off  in  the  final  polishing  ;  but  in  many  cases,  where 

the  scraping  would  not  show,  it  has  been  left  just  as  the  piece  came  from  the 

assay  office.  In  some  instances  an  assay  may  have  been  made  at  a  date 

much  later  than  that  of  manufacture,  as  the  owner  may  have  been  uncertain 

as  to  the  quality  of  the  silver. 

If  a  person  wished  to  purchase  or  sell  a  piece  of  silver,  and  was  in  doubt 

as  to  its  being  of  standard  quality,  he  could  ascertain  this  by  taking  it  to  the 

assay  office  and  getting  it  assayed.  There  would  be  no  necessity  to  have  it 

stamped  if  it  was  only  to  be  turned  into  money. 

In  former  times  silversmiths  were  notorious  for  trying  to  get  hall-marked 
silver  which  was  below  standard.  Numerous  cases  of  fines  having  been 

imposed  on  them  for  this  offence  occur  in  the  records  of  the  Dublin  Gold- 

smiths' Guild. 

In  a  very  large  number  of  cases  pieces  of  Dublin  plate  of  the  eighteenth 

century  bear  no  date  letter.  This  the  Provost  accounts  for  by  the  post- 

assaying  process.  For  example,  a  piece  of  plate  made  early  in  the  eighteenth 

century,  and  not  assayed  and  stamped  until,  say,  1760,  could  not  have  a 

date-letter  struck  on  it,  as  the  exact  year  in  which  it  was  made  was  not 
known ;  therefore  no  letter  at  all  was  struck.  There  are,  however,  examples 

among  the  College  plate,  of  supposed  post-assayed  pieces,  which  have  the 

date-letter,  including  a  soup  tureen,  with  inscribed  date  1722,  and  hall- 

marks, with   date-letter  for  1781,  and  three  cups   inscribed,  respectively, 
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1699,  1745,  and  1751,  and  bearing  date-letters  for  1814.  1769,  and  1817 
respectively. 

I  am  of  opinion  that  the  absence  of  the  date-letter  is  due  simply  to  care- 

lessness. As  long  as  the  crowned  harp,  Hibernia,  and  maker's  mark  were 
struck,  the  assay-master,  or  official  who  actually  struck  the  marks,  thought 
that  the  date-letter  did  not  matter. 

During  the  seventeenth  and  eighteenth  centuries  each  punch  was  struck 

separately,  but  in  the  nineteenth  century  what  are  called  press-punches 

were  introduced.  The  press-punch  contained  in  one  piece  all  the  ball-marks 
to  be  struck.  Instances  of  careless  marking  often  occur  on  plate.  For 

instance,  on  old  Cork  plate  the  proper  mark  was  the  ship  between  two  castles, 

generally  in  three  separate  punches;  but  pieces  are  often  found  with  the 

maker's  mark  struck  instead  of  the  ship,  to  save  the  trouble  of  taking  up  the 
ship  punch. 

I  have  come  across  hundreds  of  pieces  of  Dublin  plate,  and  also  many  of 

English  plate,  of  the  eighteenth  century,  which  have  no  date-letter,  but  the 
hall-marks  are  contemporary  with  the  date  of  manufacture,  as  indicated  by 
the  form  and  decoration. 

In  former  times,  in  plate,  one  style  of  an  object  generally  lasted  for  a 

certain  period,  until  another  fashion  arose,  though,  of  course,  there  was  a 

little  overlapping  in  the  -ivies.  Now.  however,  you  can  lind  in  a  silver- 

smith's shop,  and  made  at  the  present  day,  pieces  of  plate  in  all  styles,  from 
Roman  times  to  A.D.  1917.  In  old  silver  the  style  and  decoration  of  the 

object  generally  tell  you  approximately  the  period  in  which  it  was  made; 
but  the  collector  of  the  distant  future  will  not  be  able  to  rely  on  this 
evidence. 

The  Provost  states  that  he  cannot  detect  any  variation  in  the  form  of 

the  crowned  harp  punch  at  different  periods.  To  the  casual  observer  the 

small  crowned  harps,  such  as  arc  found  on  Dublin  silver,  may  seem  all  alike, 

but  on  examining  them  closely  a  great  difference  will  be  apparent.  From 

having  examined  immense  quantities  of  old  plate  I  could  generally  tell  the 

approximate  date  of  a  piece  of  Dublin  silver  from  the  crowned  harp  alone, 

without  the  aid  of  a  date-letter.  There  were,  naturally,  several  die-sinkers 

employed,  who  from  time  to  time  cut  the  punches,  and  each  had  his  own 

way  of  cutting  them.  The  number  of  strings  to  the  harp  and  the  dots  on  the 

crown  vary  considerably,  to  say  nothing  of  the  general  outline  of  the  whole 
stamp. 

There  is  another  and  very  serious  flaw  in  the  Provost's  theory  of 
post-assay,  and  that  is,  that  dates  of  gift  are  inscribed  on  pieces  of  plate 

which  were  never  mad.-  or  thought  of  at  the  period  denoted  by  the  inscribed 
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date.  For  example,  you  may  find  a  teapot  or  coffee-pot  with  inscribed  date, 

say,  of  1560,  and  hall-marks  of,  say,  1750,  or  a  match-box  inscribed,  1750, 

and  hall-marked  1900,  and  say  that  these  articles  were  made  at  the  dates 
inscribed  on  them.  The  only  drawback  to  this  assumption  is  that  these 

particular  objects  were  unheard  of  at  the  earlier  dates. 

There  are  almost  equally  ridiculous  instances  among  the  plate  of  Trinity 

College,  Dublin,  if  we  rely  on  inscribed  dates. 

There  is  an  item  in  the  College  accounts  I  would  like  to  draw  attention 

to,  and  that  is  the  quantity  of  plate  purchased  by  the  College  from  private 

owners  and  silversmiths  during  the  eighteenth  century.  From  1758  to  17S1 

there  was  over  £1800  worth  of  plate  bought,  including  £175  paid  to  Eobert 

Hopkins,  a  Dublin  silversmith,  in  175S;  £659  to  Lord  Mornington  in  1759; 

£350  to  Mrs.  Stone  in  1765  ;  and  £474  to  James  Warren,  a  Dublin  silver- 

smith, in  1775. 

Taking  seven  shillings  an  ounce  as  a  fair  average  of  the  price  of  silver  in 

the  eighteenth  century,  this  would  amount  to  roughly  5200  oz.  Of  this 

plate,  that  bought  from  private  owners  would  possibly  have  had  a  family 

crest  or  coat-of-arms  engraved  on  it,  and  that  bought  from  a  silversmith 
would  probably  have  been  uncrested.  Now  almost  all  the  pieces  of  plate 

belonging  to  Trinity  College,  Dublin,  with  the  exception  of  some  spoons  and 

forks,  and  a  set  of  dishes  and  plates  totalling  roughly  about  2000  oz.,  have  an 

inscription  setting  forth  the  donor's  name  and  date,  together  with  his  arms. 
There  is  no  entry,  so  far  as  I  can  trace,  in  the  College  books  of  any  sale  of 

plate  by  the  College  during  the  eighteenth  century. 

My  theory,  which  is  of  course  open  to  correction,  is  that  this  silver  was 

obtained,  and  in  many  cases  inscribed  with  donors'  names  and  dates,  in  place 
of  pieces  which  had  become  broken  and  unsightly,  or  pieces  for  which  money 

had  been  given,  but  not  actually  purchased. 

If  this  theory  is  not  correct,  then  what  has  become  of  about  3000  oz.  of 

plate  bought  by  the  College  ? 

I  am  not  including  in  this  3000  oz.  uninscribed  knives,  forks,  and  spoons, 

as  almost  all  of  these,  amounting  to  about  fifty-five  dozen,  are  of  nineteenth- 
century  make. 

1  shall  now  mention  a  few  of  the  more  important  pieces  belonging  to  the 

College,  and  try  to  show  why  the  inscribed  dates  arc  not  to  be  relied  on  for 

dating  the  period  of  manufacture.  To  begin  with  two-handled  cups.  There 
are  three  of  these  of  exactly  similar  pattern,  one  inscribed  with  date  of  gift 

1690,  one  1699,  and  the  third  1791  (this  latter  the  Provost  says  should 

be  1701).  Now  these  three  cups  are  all  struck  with  the  punch  of  the  same 

Dublin  silversmith,  Joseph   Jackson,  and    bear   the  Dublin  hall-marks  for 
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about  1780-90.  (The  College  paid  £84  16s.  8id.  to  a  silversmith  in  1781  for 
plate  and  engraving.)  Although  similar  in  some  ways  to  cups  of  the  earlier 

periods,  the  work  of  these  three  cups  does  not  appear  to  be  of  those  periods, 

and  there  is  no  sign  of  the  handles  having  been  replaced,  as  the  Provost 

suggests.     The  handles  are  typical  of  the  period  of  the  hall-marks. 
It  seems  curious  that  three  cups,  given  at  different  periods  and  by  different 

donors,  should  all  bear  the  same  maker's  mark  and  hall-marks  of  a  much 
later  period.  I  am  inclined  to  think  that  these  three  cups  were  made  about 

17S0  or  1790  to  replace  the  pieces  given  at  much  earlier  dates,  and  which 

had  become  battered.  Another  cup,  inscribed  with  date  of  gift  1751,  bears 

the  Dublin  hall-marks  and  date-letter  for  1817,  and  maker's  mark  of  James 
Lebas.  The  cup  itself  is  in  the  style  of  about  1750-1760,  a  plain-belted  cup, 

but  the  hall-marks  clearly  show  that  it  must  have  been  made  in  1817.  If 

the  piece  was  made  in  1751,  how  could  the  date-letter  for  1817  be  put  on,  as 

the  Provost  contends,  or  how  could  the  King's-head  punch,  which  did  not 

•  •"in   i  until  1807,  be  struck  .'    This  also  appears  to  be  a  piece  made  at  a 
later  period  in  the  style  of  the  date  of  gift.  The  silversmith  could  easily 

have  procured  a  cup  "i  the  period  as  a  model. 

A  cup,  inscribed  with  date  of  gift,  1699,  bears  the  Dublin  hall-marks  and 

date-letter  for  181  t.  and  maker's  mark  of  James  Lebas.  This  cup  is  of  a  style 
in  fashion  neither  in  1699  nor  in  1814,  but  belongs  to  about  the  middle  of  the 

bteenth  century.     M  v  the  Bame  silversmith  as  the  last,  he  probably 

copied  a  mid-eighteenth-century  model  in  l«>ili  cases.  If  the  cup  was  made 

in  1699,  how  could  it  have  the  duty-mark  not  struck  until  1730,  the  King's 
lead  nol  struck  until  1*07,  and  the  date-lettei  for  1 S14  ̂   In  any  case  a  cup 
of  this  form  was  unknown  in  1699. 

As  the  date-letter  punches  and  generally  the  other  punches  were  defaced 
annually,  there  could  be  no  possibility  of  obtaining  an  old  punch  to  mark 

plate  with. 

Turning  to  salvers,  there  are  several  anomalous  examples.  A  salver  with 

inscribed  date  of  gift  1714.  bears  the  Dublin  hall-marks  for  about  1750-60, 

but    late-letter,  and  maker's  mark  <>i  Robert  Hopkins.     Robert  Hopkins, 
accordin;.'  to  the  College  accounts,  was  paid  £148  in  1758  for  plate  for  the 
College.  This  style  of  salver  was  not  in  fashion  in  1714,  the  usual  salver  of 

that  period  being  a  plain  circular  one  on  a  central  foot,  while  this  one  has  a 

shaped  border  and  rests  on  four  scroll  feet.  Salvers  of  the  early  part  of  the 

eighteenth  century  are  found  on  tour  feet  which  are  usually  perpendicular  in 

form  ;  but  the  shape  of  the  salver  is  not  circular,  but  more  or  less  rectangular, 
with  rounded  or  set  back  corners.  This  salver  could  not  have  been  made  in 

1714,  and  it  is  curious  that  the  hall-marks  (including  Hibernia,  which  could 
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not  have  been  put  on  in  1714)  agree  with  the  date  at  which  Robert  Hopkins 

supplied  plate  to  the  College. 

A  salver  with  inscription  and  date  1692  bears  the  Dublin  hall-marks  for 
about  1760.  The  salver  is  circular,  with  shell  and  gadroon  border,  and  rests 

on  four  ball-and-claw  feet.  Such  a  pattern  was  never  heard  of  in  1092,  the 

shell  and  gadroon  edge  not  appearing  for  about  fifty  years  later. 

The  same  remarks  apply  to  a  salvei  with  inscribed  date  109.'!,  and  bearing 
tbe  Dublin  hall-marks  for  about  1760. 

There  are  six  other  circular  salvers,  each  on  three  feet,  with  inscribed 

dates  varying  from  1693  to  1702,  and  bearing  hall-marks  of  about  1760  and 
1730. 

There  are  four  oblong  sauce-boats  and  covers,  with  gadroon  edges,  each  on 
four  scroll  feet,  inscribed  with  dates  of  gift  (different  donors)  of  1699  and 

1710,  and  all  bear  the  same  Dublin  hallmarks  of  about  1770  and  the  maker's 
mark,  probably  of  John  Locker.  This  form  of  sauce-boat  was  unknown  at  the 

dates  indicated  by  the  inscriptions.  Sauce-boats  are  found  dating  from  about 
the  second  decade  of  the  eighteenth  century,  the  earliest  ones  being  somewhat 

boat-shaped,  with  a  lip  at  either  end,  and  two  handles,  one  on  each  side. 

Two  saltcellars,  inscribed  with  date  of  gift  1707,  bear  the  Dublin  hall- 

marks for  about  1760  and  maker's  mark  of  probably  James  Warren.  These 
saltcellars  are  circular,  each  on  three  lion  head  feet — a  fashion  which  did  not 
come  in  until  about  1720-30.  The  saltcellars  of  1707  would  have  been  the 

ordinary  trencher-salt  pattern,  which  lasted  down  till  about  1725  or  even 
later. 

Pieces  of  plate  such  as  wine-coolers,  boxes,  &c,  having  four  claw  or  scroll 
feet,  are  found  dating  from  the  second  half  of  the  seventeenth  century ;  and 

standing  salts,  tankards,  &c,  with  three  ball  feet  are  found  of  the  latter  part 

of  the  sixteenth  century;  but  the  three  feet  with  lion  or  human  masks  or 

shell  bosses,  found  on  cream-ewers,  sauce-boats,  saltcellars,  &c,  were  not 
introduced  until  between  1720  and  1730.  It  is  a  curious  coincidence  that  a 

number  of  pieces  of  the  plate  belonging  to  Trinity  College,  Dublin,  bear  the 

maker's  mark  1W,  probably  that  of  James  Warren,  a  Dublin  silversmith, 
working  from  about  1750  to  1790,  and  that  in  1775  James  Warren,  silver- 

smith, was  paid  the  sum  of  £474,  presumably  for  plate  supplied  to  the 

College. 

There  are  also  belonging  to  the  College  forty-four  pistol-handle  knives 

and  forty-eight  pistol-handle  forks,  with  inscribed  dates  varying  from  1708 

to  l.yo,  and  all  bearing  the  same  Dublin  hall-marks  for  about  1730-40.  It 
seems  curious  that  these  pieces  given  at  such  different  dales  and  by  different 

donors  should  all  bear  identically  the  same  hall-mark  of  a  later  period. 
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The  same  remark  applies  to  eight  baluster-stem  candlesticks,  given  at 
different  dates  from  1694  to  1722,  and  by  different  donors,  but  which  all 

bear  the  same  Dublin  hall-marks  for  about  1745. 

The  College  possesses  several  pieces  of  plate  with  inscribed  dates,  given 

late  in  the  nineteenth  century  and  early  in  the  twentieth,  but  with  hall- 

marks  of  some  fifty  or  sixty  years  earlier.  If  hall-marks  are  not  to  be  relied 

on,  then  why  not  say  with  analogous  reasoning  that  these  pieces  were  made 

at  the  date  Bel  forth  in  the  inscription  '  These  examples  are,  I  think,  sufficient, 

although  there  are  others  among  the  <  'nllege  plate,  to  show  that  the  inscribed 
■  laics  cannol  be  relied  on  for  proving  the  date  of  manufacture.  As  1  have 

pointed  out,  many  of  the  pieces  could  not  have  been  made  at  the  earlier 

dates,  as  the  form  of  the  particular  object  was  unknown  at  the  period.  None 

of  the  pieces  Bhows  the  slightest  trace  of  any  earlier  hall-  or  makers'-  marks. 
With  all  dun  deference  to  the  Provost,  I  fail  to  see  thai  his  theory  shows  that 

the  inscribed  dates  on  the  College  plate,  or  on  any  other  plate,  prove  the  date 
of  manufacture. 
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VI. 

ASSOCIATED  FINDS  OF  IRISH  NEOLITHIC  CELTS. 

By  E.  C.  E.  ARMSTRONG,  M.R.I.A.,  F.S.A. 

Read  NovEMiiiiit  30,   1917.     Published  February  21,  1918. 

No  apology  is  needed  for  placing  before  the  Academy  the  following  short 

account  of  some  finds  of  Neolithic  celts.  Finds  of  associated  implements 

and  weapons  belonging  to  the  Irish  Bronze  Age  have  often  been  published ; 
but  those  of  the  Neolithic  Period  have  met  with  less  consideration.  It  is, 

however,  only  by  the  publication  and  examination  of  associated  finds  that  it 

will  become  possible  to  arrange  Neolithic  antiquities  in  a  progressive  series. 
The  Neolithic  finds  of  other  countries  have  been  described  from  time  to 

time.1  An  interesting  recent  contribution  to  the  subject  is  that  of  Dr.  Karl 

Schumacher,2  who  has  published  an  illustrated  account  of  the  finds  of 
associated  implements  of  the  Neolithic  Period  discovered  in  West  Germany. 

The  information  about  the  finds  included  in  the  present  paper  has  been 

obtained  partly  by  searching  the  Museum  Registers  and  Wilde's  Catalogue  • 
partly  from  information  supplied  by  private  collectors;  and  partly  from 

accounts  that  have  appeared  in  archaeological  publications. 

Some  remarks  of  a  speculative  character  are  added  to  the  latter  portion 

of  the  paper  regarding  the  classification  of  the  two  principal  forms  of 

Neolithic  polished  axes,  i.e.  the  type  in  which  the  outline  is  triangular  and 

the  butt  pointed,  and  the  type  in  which  the  outline  assumes  a  more  rect- 
angular shape,  while  the  butt  is  rounded  or  roughly  squared.  Should  such  a 

classification  be  established  by  further  researches,  it  will  materially  assist 

the  arrangement  of  antiquities  of  the  later  portion  of  the  Stone  Age. 

The  Collection  of  the  Royal  Irish  Academy,  preserved  in  the  National 

Museum,  Dublin,  contains  a  large  number  of  stone  celts  and  chisels  of  various 

types.     Unfortunately,  in  the  early  days  of  the  collection,  the  records  as  to 

1  See  Dechelette,  Manuel  d'archeologie,  i,  p.  516,  note ;  Congrcs  International 

d'Anthropol.  et  Arclu'ol.  Prchistoriqttes,  Geneve,  1912,  ii,  pp.  4ii,  47  ;  rmehistarische 
Zeitschrift,  ii,  pp.  57-60  ;   iii,  p.  170  ;  iv,  pp.  231,  232  ;  v,  p.  262  ;  and  Mannus,  v,  300. 

s  Praehistorische  Zeitschrift,  vi,  p.  29,  sqq. 
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the  finding  and  associations  of  objects  were  frequently  not  preserved,  so  that 

these  details  are  unknown  about  many  of  the  specimens  in  the  Museum. 

But  so  far  as  the  records  are  available,  they  show  that  few  celts  have  been 

found  associated  with  burials:1  the  greater  number  have  been  accidentally 
discovered  in  agricultural  operations,  in  draining  or  excavating  the  beds  of 

rivers  or  the  neighbourhood  of  lakes,  or  in  cutting  turf  bogs  for  fuel. 
It  is  often  difficult  to  determine  whether  associated  finds  of  stone  celts 

not  obtained  from  interments,  shonld  he  considered  either  as  implement- 

makers'  hoards,  or  as  votive  offerings,  or  as  household  goods  hidden  by  their 
possessors  in  the  ground  when  hurriedly  compelled  to  leave  their  dwellings 

owing  to  some  unfriendly  raid  or  other  cause  ;  in  the  latter  case  the  recovery 

of  the  implements  may  have  been  prevented  by  the  death  of  the  owners  or 

their  flight  t<>  a  remote  locality. 

tain  tin-  material  of  which  a  polished  celt  is  composed  is  not  easy. 

Geologi-  iv  about  giving  an  opinion  without  examining  a  section  of 

the  implement  under  a  microscope.  Private  collectors  and  curators  of 

Museums  sometimes  have  difficulty  in   getting  their  implements  properly 

mined:  thus  statements  as  to  the  composition  of  celts  are  often  inaccu- 

rate; and  in  ma:  i  has  not  been  possible  to  give  the  composition  of 
tioned  in  the  course  of  the  present  paper. 

The  finds  are  described  in  the  alphabetical  order  of  the  counties  in  which 

they  h.iv   nrred  : — 

''//'. — Mr.  W.  -T.   K:  k  i.a.,  of  Ballymena,  Co.  Antrim, 
whose  collection  of  Irish  S  Lge  antiquities  is  known  to  all  students  of 

the  possesses  an  int<  of  six  polished  stone  celts.    They 
together  close  to  a  sandstone  grinding  slab,  four  feet  from 

the  surface,  in  the  brick-clay  of  Culbane.  Mr.  Rnowles1  has  suggested  that 
the  pers  'ii  wl  1  the  implements  had  intended  to  return  the  next  day 

and  grii.  .  hut  that  in  the  meantime  a  flood  had  occurred  in  the  Bann 

River,  which  either  took  a  long  time  in  subsiding,  or  else  covered  the  axes 

and  sjab  with  a  deposit  of  mud  so  that  the  place  could  not  again  be  found. 

The  objects  comprised  in  this  find  have  been  lent  to  the  Academy  for  exhibi- 
tion in  the  National  Museum.  The  grinding  slal>  has  been  illustrated  by 

Mr.  Knowles  f  it  is  made  of  sandstone,  and  measures  13  inches  in  length 

and  8  inches  in  breadth  ;  it  has  been  ground  on  both  its  flat  faces.    The  butts 

>  This  also  appears  to  be  the  case  in  Scotland  ;   see  Anderson,  Srolland  in  Pagan 

.  pp.  305,  306. 
:  JV  -       0,  p.  219. 

I..  I'UteXIX.  128, 
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of  all  the  celts  are  sharply  pointed,  except  that  of  the  smallest,  which  either 

has  not  been  ground  to  so  fine  a  point  as  the  others  or  has  been  subsequently 

damaged.  They  do  not  vary  much  in  size  :  the  longest  measures  5f  inches  in 

length,  and  the  smallest  3-$-|  inches. 
Mr.  Knowles  also  has  in  his  collection  two  chipped  celts  which  were 

found  together  at  Rasharkin,  Co.  Antrim.  One  of  these  is  made  from  flint. 

These  two  celts  have  also  been  lent  to  the  Academy,  and  their  owner  ha6 

allowed  them  to  be  illustrated.     (Fig.  1,  u  and  12.) 

Fig.  1. 

Associated  finds  of  stone  celts  from  various  localities.     (One-fourth.) 

In  his  paper  on  the  Cushendall  finds,  Mr.  Knowles1  figured  five  chipped 
stone  celts.  Two  are  roughly  blocked  out ;  the  others,  which  are  finished, 

are  of  the  same  type :  they  were  found  together  at  Glenarifi'.  He  also  has 
in  his  collection  a  large  unground  celt,  fourteen  inches  in  length,  which  was 

Journal  tioyal  Anthropohuiiral  fn.itUnlr,  xxxiii,  p.  364,  and  PI.  XXXIII. 

[14*] 
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found,  with  a  slightly  smaller  specimen.  "  sticking  with  their  edges  in  the 

ground,"  in  the  townland  of  Knockans,  near  Cushendall.1 
To  Mr.  H.  C.  Lawlor,  M.R.I.A.,  I  am  indebted  for  an  account  of  an  inter- 

esting find  of  stone  celts,  discovered,  about  1S72,  at  Danesfort,  Malone  Eoad, 

Belfast,  when  making  a  small  plantation.  The  find  included  nineteen  stone 

axes,  which  are  at  present  in  Mr.  Lawlor's  custody.  Three  urns,  described 
as  of  food-vessel  type,  were  discovered,  about  fifty  yards  away  from  the  celts, 
when  making  a  drain.  Figure  2,  made  from  a  photograph  taken  by 

Mr.  W.  A.  Green,  of  Belfast,  shows  the  celts  reduced  to  about  a  ninth  of 

their  actual  size.      A  twelve-inch  scale  is  placed  next  to  the  largest  celt : 

MiMMfli 
Fig     . 

Stone  celu  found  together  at  Danesfort,  Malone  Road,  Belfast. 

From  a  photograph  by  Mr.  \V.  A.  Green. 

as  can  be  seen  from  the  illustration,  they  vary  considerably  in  size  and 

shape:  some  have  pointed,  others  rounded.  Uitts:  one  is  chisel-shaped, 
ir  exact  lithological  character  has  not  been  determined;  but  they  are 

made  from  some  hard  rock,  which  is  possibly  the  type  of  basalt  found  in 

parts  of  Co.  Antrim. 

• 
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A  partly  ground  flint  celt  and  a  flint  scraper  were  found,  presumably 

together,  at  Dunboy,  near  Ballymoney,  Co.  Antrim.  They  were  obtained 

by  the  Academy  from  the  late  Mr.  S.  F.  Milligan,  m.u.i.a. 

Co.  Cavan. — A  polished  stone  celt,  with  a  square-shaped  butt,  two  urns, 

only  one  of  which  has  been  preserved  (a  food- vessel  of  advanced  form), 
a  flint  knife,  a  flint  fabricator,  and  an  object  of  bone,  were  discovered 

together  in  a  eist  in  a  tumulus  at  Killicarney,  Co.  Cavan.  The  objects 

were  presented  to  the  Academy  in  1879  by  the  Earl  of  Enni.skillen, 

through  Mr.  Loftus  Tottenham,  M.P.  The  urn,  celt,  and  other  objects  have 

been  figured  and  described  by  the  late  Mr.  W.  F.  Wakeman.1 

Co.  Fermanagh. — A  polished  stone  celt,  with  a  rounded  butt,  made  of 
amygdaloidal  porphyrite,  was  found  with  burnt  bones  and  charcoal  in  the  south 

side  of  the  earn,  on  Topped  Mountain,  near  Enniskillen,  Co.  Fermanagh.2 

Fio.  3. 

Stone  celts  found  at  Canrower,  Oughterard,  Co.  Galway.     (One-fourth.) 

Co.  Galway. — Three  stone  celts  were  discovered  under  the  root  of  a  large 
deal  tree,  in  the  shallow  bog  of  the  townland  of  Canrower,  near  Oughterard, 

Co.  Galway.  They  were  found  by  a  man  named  Naughton,  (who),  "Having  dug 
round  the  root,  he  put  his  hand  under  it  to  raise  it,  and  brought  out  these 

stone  hatchets."3     The  three  cells  (Fig.  3)  are  stated  to  be  made  of  siliceous, 

1  Journal  Royal  Society  of  Antiquaries  of  Ireland,  xv,  pp.  189-194. 

-  Plunkett  and  Coffey,  Proc.  Royal  Irish  Academy,  xx,  pp.  GOG,  667 ■ 

3  Wilde,    Catalogue   of  the   Antiquities  of  Stone  in  the   Museum  of  the   Royal    Irish 
Aaulemy,  1857,  pp.  58,  59. 
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greenish-grey  felstone.  They  are  highly  polished.  Their  butt-ends  appear 
to  have  been  broken  off;  but  the  butt  of  one  has  been  smoothed  and  polished, 

and  a  saltire  has  been  cut  upon  it.  These  celts  are  interesting  specimens : 

the  cutting  edges  of  two  are  slightly  expanded,  as  if  they  were  late  in  date, 

and  had  been  reacted  on  by  a  metal  form.  It  hardly  appears  likely  that 

they  were  used  to  fell  the  tree,  were  broken  in  the  attempt,  and  then  thrown 

aside.  Possibly  they  were  deposited  at  the  root  of  the  tree  as  a  votive 

offering.  The  worship  of  trees  was  so  widespread  in  prehistoric  times'  that 
such  an  offering  need  cause  no  surprise:  while  the  axe  was  frequently 

regarded  us  a  sacred  symbol  by  peoples  of  antiquity;  so  that  its  votive  use  is 

easy  to  understand.  Another  celt,  formerly  in  the  collection  of  Dr.  Petrie,  has 

its  butt-end,  which  Beems  to  have  been  broken,  polished  and  ornamented 

this  specimen,  and  the  celt  above  described,  appear  to  he  the  only  two  in  the 

Academy's  collection  which  show  this  curious  feature. 
Two  roughly  made  celts,  now  in  the  possession  of  Professor  Lucas  White 

King,  m.im.a..  are  >i;i!cd  t.i  have  been  found  together  at  Menlough,  Co.  Galway. 

The  butt  of  one  is  pointed;  it  has  ;i  Battened  side.     The  butt  of  the  other 

is  oval.     l'i  White    King  has  allowed  these  celts  to  be  illustrated. 
Fig.   L,g  and  IO.) 

A  -mall  Btone  celt,  1!;  inches  in  length,  and  \\l  inch  in  breadth,  and 

portions  of  what  were  probably  two  others,  ate  in  the  Academy's  collec- 
tion. All  are  stated  to  have  been  found  together,  close  to  the  castle  of 

Aughnanure,  I  I      Galway.    The  perfect  celt  has  a  butt-end 
closely  approaching  a  point,  li  is  not  possible  to  determine  exactly  the 

Bhape  of  the  broken  specimens. 

Kilkenny. — Two  large  polished  Btone  celts,  formerly  in  the  Dawson 
collection,  of  similar  Bhape,  with  roughly  squared  butts,  are  stated  by 

Wilde'  to  have  been  found  at  Baysrath,  Co.  Kilkenny.  The  two  celts  are  so 
alike  in  form  as  to  lead  to  the  supposition  that  they  were  fashioned  by  the 

same  hand.  There  can  be  little  doubt  they  were  found  in  association. 

(Fig.   I 

Co.  I.  -'.-. — There  ne  B  aumbei  of  stone  celts  in  the  Academy's 
collection   which  icribed   as  having  been  procured  from  Lough  Gur, 

Co.  Limerick.  Lough  Gur  is  a  lake  situated  some  three  miles  north  of  Bruff. 

Many  antiquities  of  Btone,  bronze,  and  iron  have  been  obtained  cither  from 

the  lake  or  mar  it.  but  as  a  rule  particulars  as  to  the  exact  spot  where  they 

were   obtained   are  wanting.     The  lake  appears  to   have   been  a  place   of 

I  ..  OoUL  ii  /;.../.;/,.  3rd  edition,  ii.  Part  I.  p.  7.  »qq.         '  "/'•  •'»'•.  I1  61. 
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importance  ami  sanctity  in  prehistoric  times;  objects  being  deposited  in  or 

near  it  probably  as  votive  offerings  to  the  water  spirits.1 

Two  celts  from  Lough  Gur  are  definitely  stated  to  have  been  found 

together;  they  were  purchased  on  11  May,  1892,  from  J.  J.  Keane.  One  is 

a  well-formed  specimen  with  a  narrow  butt ;  the  butt  of  the  other  is  broken. 

(Fig.  1,  5  and  6.)  It  is  unfortunate  that  the  exact  spot  where  these  two 

celts  were  found  was  not  recorded:  they  are  registered  as  having  been 

found  together  in  the  lake. 

Five  stone  celts  found  at  Lough  Gur  were  purchased  from  W.  Hinchy  on 

22  May,  1865.  Two  are  flat  and  wedge-shaped,  belonging  to  the  type 

distinguished  by  Sir  John  Evans  as  having  flat  sides.2     Another  is  a  good 

Fig.  4. 

Stone  celts  found  at  Baysratli,  Co.  Kilkenny.     (One-fourth.) 

specimen  with  a  rounded  butt;  the  butt  of  the  fourth  is  pointed  ;  the  fifth 

is  a  small,  flat  celt  with  a  rounded  butt.  It  is  possible  that  these  celts  may 

have  been  in  association  when  found;  but  the  only  information  available  is, 

as  stated  above,  that  they  were  purchased  on  the  same  date  from  the  samr 

person ;  they  may  have  been  discovered  at  different  times. 

Three  celts  found  at  Lough  Gur  were  purchased  on  9  July,  1891,  from 

the  same  person.     One  of  these  has  a  butt  of  intermediate  type  ;  in  another 

453. 
1  For  instances  of  similar  customs  see  Dechelette,  Manuel  d'arcMologie,  ii,  pp.  451- 

2  Stone  Implements,  2nd  edition,  1897,  p.  98. 
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the  butt  is  unground  ;  the  third  is  irregular  in  shape,  it  is  flat  on  one  side 
and  at  the  butt :  that  these  celts  were  found  in  association  is  uncertain. 

Wilde1  describes  six  stone  celts  as  having  been  procured  from  Lough  Gur, 
but  he  does  not  state  whether  they  were  found  together. 

The  remaining  celts  that  came  from  this  locality  were  procured  for  the 
collection  at  different  times. 

Two  stone  celts  were  discovered,  presumably  together,  when  ploughing  a 

field  at  Ballinacarriga,  Co.  Limerick  ;  they  were  presented  to  the  Academy 

by  Colonel  Gloster.  Both  are  rectangular  in  shape  ;  the  butt  of  one  is  square, 

that  of  the  other  is  irregular.     (Fig.  1,  7  and  8.) 

Co.  Longfwd. — Two  stone  celts,  a  Hint  Blake,  and  a  tanged  and  barbed 

arrow-head,  all  purchased  from  Mr.  Patrick  Trapp,  of  Longford,  are  stated  to 

have  been  found  together  in  a  field  in  the  fcownland  of  Soran,  parish  of  Clon- 
broney,  Co.  Longford,  by  Mr.  John  Sexton.  The  larger  celt  shows  traces  of 

use  at  the  cutting  edge;  its  butt  appears  to  have  been  broken  off.  The 

cutting  edge  "t"  the  other  celt  also  shows  traces  of  use,  its  sides  are  ground, 
and  it  has  the  general  appearance  of  being  copied  from  a  metal  celt.  The 

Hake  may  haw  been  used  as  a  knife;  l»'lh  its  edges  appear  to  have  been 

worked  :  the  arrow-head  ia  of  the  ordinary  tanged  and  barbed  type. 

(Fig.  1,  1,2,  3,  and  4.) 

Co.  Meath. — Two  polished  Btone  celts  were  found  at  Knockmooney, 

r'aganstown,  near  Xavan,  Co.  Meath,  in  1843;  they  were  presented  to  the 
Academy  by  Mr.  J.  1!.  Taaffe.  i>ne  is  oblong  in  shape,  with  a  round  butt; 

the  othei  ngular  ;  its  butt  has  been  broken. 

Co.  Monaghan.—'Tfaa  polished  green-stone  celts  were  discovered  with  two 
vessels  of  baked  clay  on  the  property  of  Captain  Stopford,  at  Lislea,  near 

Clones,  Co.  Monaghan.  The  two  celts,  and  one  of  the  vessels,  were  given  f 

in  18Go\  by  Captain  Stopford  to  the  late  Mr.  Robert  Day,  of  Cork.  The 

vessel,  a  typically  Neolithic  urn  with  a  round  base,  has  unfortunately  got 

separated  from  the  celts  ;  it  was  purchased  by  the  Academy  after  the  sale  of 

the  Day  collection  in  1915.  The  two  colts,  as  figured  and  described  with  the 

urn  in  1004  by  the  late  Mr.  George  Coffey,  m.k.i.a.,5  were  similar  in  appear- 
ance, and  measured  some  .s^  inches  in  length  ;  their  butts  approach 

the  pointed,  more  closely  than  the  squared,  type.  It  is  desirable  that  their 

present  habitat  should  be  ascertained. 

"!■    •'■■  ;■■  ■ 
3  Journal  Royal  Society  ,,/  Antiquaries  of  Ireland,  xxxiv,  pp.  271--7.I. 
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The  Academy's  collection  contains  another  Neolithic  vessel  ornamented 
with  incised  stripes,  and  having  a  rounded  base ;  it  was  found  in  a 

subterranean  cavern  approached  by  a  narrow  passage,  beside  the  moat  of 

Dunagore,  Co.  Antrim.  A  stone  celt  and  a  number  of  tlint  arrow-heads 

are  stated  to  have  been  found  with  the  vessel,  but  they  have  not  been 

preserved.1 
A  stone  celt  with  a  pointed  butt,  and  a  hammer  stone,  were 'found, 

presumably  together,  in  the  townland  of  Cam,  Latnamara,  Newbliss, 

Co.  Monaghan:  they  were  purchased  by  the  Academy  from  Mr.  Michael 
Croarkin. 

Co.  Sligo. — The  Academy's  collection  contains  a  food-vessel  of  advanced 

type,  catalogued  by  Wilde2  as  "found  at  Bathbam,  five  miles  west  of  Collooney, 

county  of  Sligo,  in  the  summit  of  an  ancient  rath,  '  in  a  square  coffer  of  flag- 
stones, placed  on  edge,  and  contained  burned  bones  and  the  small  mica  slate 

disc,'  which  stands  in  front  of  it  on  the  shelf."  Col.  W.  G.  Wood- Martin,  m.r.i.a., 
in  a  memoir  on  The  Buclc  Stone  Monuments  of  Ireland?  published  some  thirty 

years  later  than  Wilde's  Catalogue,  figured  this  urn,  the  disc,  and  also  a  small 
celt  of  shale  with  a  pointed  butt,  which  he  described  as  having  been  found 

with  the  urn  and  disc.  Wilde4  has  catalogued  this  disc  (W.  512)  as  "  found 

near  Eathbarn,  Co.  Sligo."  It  seems  doubtful  if  the  celt  was  discovered  in 
actual  association  with  the  urn  and  disc,  for  Wilde  was  usually  careful  to 

mention  objects  that  had  been  found  together ;  and  the  fact  of  his  having 

done  this  in  the  case  of  the  disc,  but  neglected  the  celt,  leaves  the  association 

of  the  objects  open  to  question  :  therefore  it  appears  better  not  to  use  this 
find  as  evidence. 

Co.  Westmeatli. — Two  stone  celts  were  found  together  when  ploughing 

a  field  at  Clonrelick,  Mount  Temple,  Co.  Westmeatli.  They  were  purchased 

by  the  Academy  in  1912.  The  butt  of  the  larger  celt  has  been  broken 

off,  and  the  end  ground ;  that  of  the  smaller  has  been  slightly  flattened. 

(Fig.  1,  13  and  14.)  It  is  probable,  from  the  name  of  the  locality,  Clonrelick, 

i.e.  the  meadow  of  the  cemetery,  that  these  celts  formed  portion  of  the 

furniture  of  a  grave,  in  which  case  the  bones  had  possibly  either  perished  or 

were  not  noticed  by  the  person  who  found  the  celts. 

1  Wilde,  op.  tit.,  p.  184. 
2  Ibid.,  p.  189. 
3  Journal  Royal  Society  of  Intiquaries  of  Ireland,  xviii,  pp.  271.  272.  Abereromby 

(Bronze.  Age  Pottery,  i,  pp.  12(5  and  143)  follows  Wood-Martin  in  describing  the  objects 
as  found  together. 

4  Op.  cit.  p.  71. 
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Two  stone  celts  were  found,  in  1867,  by  Andrew  Corrigan  of  Coolaleena 

in  a  bog  on  the  property  of  Mr.  Edward  Stanley,  in  the  townland  of 

Muckauagh,  Noughaval,  Kilkenny  West,  Co.  Westmeath.  One  of  these  is 

Hal,  with  straight  sides  and  a  broad  butt;  the  other  is  chisel-shaped. 

(Fig.  1,  15  and  16.) 

Co.  Wexford.— A  find  which,  it'  genuine,  is  of  interest  as  indicating  the 
continued  use  of  Btone  axes  during  the  Bronze  Age,  is  stated  to  have  been 

discovered  in  L892  by  William  Barrett,  who  found  a  stone  celt  associated 

with  a  bronze  s6cketed  cell  at  a  depth  of  six  feet  in  a  bog  at  Ballyday, 

Co.  Wexford.  These  objects  were  acquired  for  the  Academy's  collection  in 
1914  from  John  Troy  j  the  Btone  celt,  which  lias  a  roughly  squared  butt,  is 

made  of  slaty  stone;  it  measures  3-Aj  inches  in  length  and  2^-  inches  across 
above  the  rutting  edge. 

Some  mention  must  be  made  of  the  best-known  sites  where  celts  or 

implements  were  manufactured,  and  where  consequently  they  have  been 
found  in  more  or  less  close  association. 

The  geology  and  archsBology  of  Larne,  in  Co.  Antrim,  the  most  important 

of  these,  have  been  studio. 1  and  described  by  Mr.  1!.  Lloyd  I'raegerin  conjunc- 

tion  with  the  late  Mr.  George  Coffey.1  The  typical  whitish  and  much-rolled 
too  well  known  to  require  further  description.  The  so-called 

■•  Larne  Cell  Le  of  importance:  a  number  of  these  implements  are  figured 

by  Coffey  and  Praeger.'  Coffey,  who  placed  the  industry  in  the  earlier  stages 
of  tbe  Neolithic  Period,  considered  the  Larne  celt  to  be  a  roughed-out  stage 

in  the  manufacture  of  Kitchen-midden  axes.  Bui  the  extreme  similarity 

between  the  Larne  cell  and  the  Campigny  pick  cannot  be  ignored;  it  is 

jible  that  the  Larne  cell  is  a  finished  implement,  the  whole  culture  being 

of  the  sun-'  period  as  that  of  Campigny.  If  this  be  so,  the  question  of  date 
presents  a  difficulty,  for  it  is  uncertain  whether  the  culture  of  Campigny  is 

to  be  regarded  a-  a  distinct  chronological  division  of  the  Stone  Age  or  merely 
il  manifestation.  On  this  point  it  is  desirable  to  bear  in  mind  the 

cautious  view  taken  about  this  industry  by  the  late  M.  Dechelette.3 

S  'Tal  sites  are  known  in  Co.  Antrim  where  stone  implements 
were  made,  the  most  important  being  near  Cushendall,  where  Mr.  W.  J. 

Cnowles,  m.u.i.a.,  wbo  discovered  the  site,  obtained  1,812  unground  celts, 

I  broken  specimens,  and  240  ground  and  polished  celts,  making  in  all  over 

'  Coffey  and  Praeger,  Proe.  Royal  Irith  Academy,  xxv,  pp.  143-200. 
•  P    183. 
■'-,  i.  pp 
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2,000  axes  from  Glen  Ballyemon  and  Tievebulliagh.  In  addition  to  these, 

others  were  obtained  by  collectors  who  acquired  flakes  and  celts  after  the 

sites  became  known.  Mr.  Knowles,  who  presented  a  series  of  implements 

from  this  important  find  to  the  National  Collection,  has  described  the 

site,  and  illustrated  the  various  types  of  implements  he  collected.1  The 
celts,  &c,  are  made  of  black  rock,  probably  an  altered  diorite,  and  are  chipped, 

not  polished.  As  well  as  the  celts,  picks,  discs,  chopper-like  implements 

rounded  hammer-stones  of  black  rock,  and  larger  ones  made  of  quartzite 
boulders,  were  discovered,  together  with  thousands  of  flakes.  Mr.  Knowles 

considers  the  celts  to  have  been  roughed  out  on  this  site,  and  then  carried 

away  to  other  places  to  be  ground  and  polished.  The  age  of  the  implements 

is  not  clear ;  but  Mr.  Knowles3  wrote :  "  The  rude  axes  from  Tievebulliagh 
and  Ballyemon  being  found  below  the  peat,  and  even  mixed  with  the  clay  on 

which  it  rests,  is,  I  think,  satisfactory  proof  that  they  are  of  the  earliest  date 

and  belong  to  a  very  early  stage  in  the  neolithic  period." 
Mr.  R.  A.  Smith,  F.S.A.,  who  has  devoted  considerable  study  to  Stone- Age 

antiquities,  refers  in  his  paper  On  the  Date  of  Grime's  Graves  and  Cissbury 
Flint-mines,3  to  the  Cushendall  implements,  certain  of  which  he  compares  to 

those  from  Cissbury,  while  in  others  he  recognizes  the  hand-axe  of  the  Dril'c ; 
the  side-scraper  of  le  Moustier;  the  edge-trimming  of  Aurignac  ;  and  the 
culture  of  Campigny.  Mr.  Smith  considers  that  the  culture  represented  by 

the  remains  at  Grime's  Graves  and  Cissbury  is  contemporary  with  the 
Palaeolithic  Cave-period.  If  this  be  so,  it  would  seem  that  the  Cushendall 

implements  are  also  to  be  referred  to  the  earlier  Stone  Age,  and  thus  do  not 

come  within  the  scope  of  the  present  discussion. 

A  large  number  of  stone  celts  have  been  found  in  the  Shannon  Fords. 

Wilde4  wrote  in  1857  that  "The  Academy  is  indebted  to  a  Commission 
appointed  for  deepening  and  improving  the  navigation  of  the  river  Shannon, 

for  the  acquisition  of  more  than  one-half  of  the  stone  celts  in  the  Collection." 
The  celts  mentioned  by  Wilde  were  presented  to  the  Academy  on  behalf  of  the 

Shannon  Commissioners  on  9  January,  18lo,6  by  Mr.  Griffith,  who  stated 
that  the  celts  were  found  at  the  fords  of  Keelogue  and  Meelick  on  the 

Shannon.  These  are  the  first  points  on  the  river  passable  except  by  boat 

1  Journal  of  the  Royal  Anthropological  Institute,  xxxiii,  pp.  3C0-366 ;  and  Journal 

Royal  Society  of  Antiquaries  of  Ireland,  xxxvi,  pp.  H83  M'.l-t. 
2  Journal  Royal  Anthropological  Institute,  xxxiii,  p.  lilili. 

3  Archaeologia,  lxiii,  p.  141. 
4  Op.  tit.,  p.  48. 

s  Proc.  Royal  Irish  Academy,  ii,  pp.  312-316. 

[16*] 
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above  the  falls  at  Killaloe.  and  are  the  main  passes  between  the  counties  of 

Galway  and  King's,  and  those  of  Clare  and  Tipperary.  To  improve  the 
river  for  navigation  it  was  necessary  to  deepen  its  bed  at  Keelogue  ford  by 

excavating  to  a  depth  of  six  feet  below  the  bottom.  A  portion  of  the  river  was 

dammed  off,  one  hundred  feet  in  width  and  seven  hundred  feet  in  length.  The 

material  excavated  consisted  of  two  feet  of  gravel,  loose  stones,  and  sand  at 

the  top ;  and  of  four  feet  of  a  mass  composed  of  indurated  clay  and  rolled 

limestone  at  the  bottom.  The  loose  material  at  the  first  two  feet  yielded  a 

number  of  bronzi  -  Bpeare,  &c,  while  the  stone  celts  were  found  towards 
the  lower  part  of  the  upper  two  feet.  The  greater  number  of  the  celts  were 

stated  to  be  made  from  a  siliceous  rock  known  as  Lydian  stone  which  occurs 

in   thin    beds    stratified   I  the  impure,  limestone  called   Calp,  and  is 

abundant  in  the  neighbourhood  of  Keelogue  and  Banagher,  but  others  were 

said  to  be  made-  from  a  Bubcrystalline  and  apparently  igneous  porphyritic 
rock,  none  of  winch  occurs  in  the  neighbourhood. 

merly  it  was  thought  that  th<  i  h  a  large  number  of 

wea]   s  at  the  -  indicated  battles  which  had  occurred  between 

the  men  of  I  and  Connacht  when  disputing  possession  of  the  fords. 

But,  as  many  of  tin-  eelta  are  of  tin-  adze  type,  it  is  probable  that  they 
are  to  he  regarded  as  implements  rather  than  wea]   s:   possibly  they  were 

I  in  making  dug-out  canoes.  Tin-  few  •■•■It-  which  an-  made  of  harder 
stone,  and  are  more  perfect  in  shape,  may  have  been  weapons.  It  is.however, 

t<>  Ih-  remembered  tli.it  only  the  shallow  portion-  of  tin-  river  were  examined  : 
the  contents  re  unknown. 

More  than  three  hundred  celts  of  all  types  from  the  Shannon  folds  are  in 

the  Academy1  tion.     Eighty-seven  of  these  were  not  acquired  by  the 

Museum  until  1911,  when  they  were  presented  by  Mi.  T.  I'.  S.  Orosthwaite, 
who  described  them  as  found  in  the  shannon  River,  at  Killaloe,  when  the 

bed  of  tip-  river  was  being  deepe   1  some  tin   »r  four  feet  by  excavation 

and  dr.-  _     .       M     ■  of  them  ind  above  the  bridge;  but  Borne  were 
obtained  below  it.  while  two  were  obtained  under  it.  at  almost  the  third  arch 

from  the  Co.  <  Hare  Bide. 

3hannon  vary  considerably ;  but  it  is  not 

possihl"  t"  draw  any  from  this,  as  it  is  uncertain  whether  they 
were  deposited  together. 

The  finds  of  celts  having  l>een  described,  the  theoretical  portion  of  the 

paper  may  now  be  discussed  :  i.e.,  whether  the  celt  with  a  triangular  outline 

and  pointed  butt  is  an  earlier  form  than  that  in  which  the  shape  is  more 

rectan.'iilai  and  the  butl  either  rounded  or  roughly  squan 
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The  Neolithic  culture  of  Scandinavia  has  beeu  divided  into  four  periods, 

the  first  three  having  a  characteristic  type  of  stone  celt.1  In  the  earliest 

period  the  celts  are  made  of  flint,  and  are  pointed-oval  in  section.  Some  are 
polished.  In  the  second  period  the  celts  have  squared  sides  and  a  thin 

butt ;  while  in  the  third  and  fourth  periods  the  sides  of  the  celt  are  squared 
and  the  butt  is  broad. 

Some  attempts  have  been  made  in  other  countries  to  determine  the  com- 
parative age  of  the  different  types;  and  describing,  in  1912,  five  triangular 

stone  celts,  with  pointed  butts,  found  together  at  Bussleben,  Thuringen, 

II.  Motefindt3  wrote  that  the  question  of  the  attribution  of  individual  forms 
of  stone  celts  to  certain  divisions  of  the  Neolithic  Period  claims  our  interest 

in  increasing  measure. 

The  solution  of  the  matter  seems  to  centre  upon  the  position  occupied  by 

the  triangular-shaped  celt  with  a  pointed  butt. 

Schuchhardt3  considers  that  in  France  the  celt  with  a  pointed  butt 
was  evolved  from  the  form  in  use  in  the  last  stage  of  the  Palaeolithic  Period, 

as  shown  by  the  chipped,  unpolished  implements  of  the  culture  of  La  Madeleine 

and  that  of  Campigny.  Schumacher1  agrees  with  this  view.  He  considers 
such  celts  to  have  originated  in  Western  Europe,  especially  in  France. 

Although  Dechelette5  distinguished  three  French  types  of  celts,  which  he 

described  as  triangular-,  rectangular,  and  cylindrical,  he  did  not  place  them  in 
a  progressive  series,  but  appeared  to  consider  that  the  varieties  of  form  and 

shape  were  due  either  to  the  use  for  which  the  celts  were  designed,  or  to  the 

natural  form  of  the  original  stone  from  which  the  object  was  fashioned. 

It  must  be  borne  in  mind,  as  Schumacher6  pointed  out,  that  there  is  a 
connexion  between  the  various  shapes  of  the  butts  of  stone  celts  and  the 

manner  in  which  they  were  hafted.  The  method  of  doing  this  varied  in 

different  countries  ;  in  Switzerland,  the  basin  of  the  Saone,  the  basin  of  the 

Rhone,  and  the  south  of  France,  the  most  usual  method  was  to  fix  the  butt 

of  the  celt  into  either  a  kneed  shaft,  or  a  tenon  of  deer's  horn  fixed  into  the 
wooden  shaft ;  occasionally  the  head  of  the  tenon  was  pierced  and  the  wooden 

shaft  passed  through  it.  In  a  few  cases  at  Pobenhausen  the  stone  celt  was 

fixed  directly  into  a  club-shaped  shaft.     In  England,  north-west  France,  and 

1  British  Museum  Stone  Age  Guide,  1911,  p.  99  ;  also  lVchi-h'tto,  up.  <it.,  i,  p.  :;::i  ; 
unci  Hoernes,  Natur  und  Urgeschichte  des  Mensrlu  n,  ii,  pp.  183-185. 

2  Praehistorische  Zeitschrift,  iv,  p.  231. 

3  Sitzungsberichte  dcr  Koniglich  Pnussischi  ,i  Abidemie  dcr  ll'isscn.ichaften,  L913  (2nd 
half  year),  p.  746. 

4  Praehistorische  Zeitschrift,  vi,  p.  43. 
6  Op.  cit.,  i,  pp.  olT>,  515. 

0  Op.  cit.,  pp.  44-4ii. 
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Belgium  the  celts,  which  are  often  long  and  pointed,  were  generally  hafted 

directly  into  a  wooden  handle  through  an  oval  hole.  That  this  was  also  the 

case  in  Ireland  is  indicated  by  the  small  stone  celt  with  a  pointed  butt 

inserted  directly  into  a  wooden  haft,  which  was  found  at  Maguire's  Bridge, 

Co.  Fermanagh,  and  is  now  preserved  in  the  Academy's  collection  in  the 
National  Museum,  Dublin.  A  wooden  handle  for  a  celt,  found  at  Coal  bog, 

Boho,  Co.  Fermanagh,  also  in  the  same  collection,  has  an  oval  hole  in  the  head 
of  the  haft  for  the  insertion  of  the  celt. 

Sir  John  Evans'  arranged  polished  celts  in  four  classes,  i.e. : — 

( 1 )  Those  sharp  or  but  slightly  rounded  at  the  sides,  and  presenting  a 

pointed  oval  or  vesica  piscis  in  section. 

(2)  Those  with  flat  sides. 

(3)  Those  with  an  oval  section. 

(4)  Those  presenting  abnormal  peculiarities. 

These  divisions  were  adopted  in  order  t"  describe  celts  more  con- 
veniently; h  was  le:  b  bed  that  they  denoted  any  difference  in  the  date 

of  the  implements. 

Without  going  into  a  more  minute  classification,  il  is  sufficient  for  the 

present  to  deal  with  two  broad  types  of  [rish  Neolithic  celts,  i.e.,  those 

which  are  more  or  less  triangular  in  outline  and  have  a  pointed  butt ;  and 

those  in  which  the  outline  assumes  a  rectangular  form,  and  the  butt  is 

either  considerably  rounded  or  roughly  squared. 

Something,  no  doubt,  would  depend  upon  the  form  from  which  the 

polished  Neolithic  celt  was  derived  ;  its  origin  has  often  been  sought  in  the 

Danish  kitchen-midden  axe,  and  the  Lite  Mr.  <  [eorge  Coffey  wrote  that  "The 
kitchen-midden  axe,  or  chisel,  is  typologically  tin  beginning  of  the  celt 

series."'  The  kitchen-midden  axe  i-  ■>  wedge-shaped  implement,  the  cutting 
ge  of  which  is  formed  by  stiikin;.'  ofi  a  Bingle  large  Bake  on  each  side.  But 

Mi.  l;  A.  Smith  has  recently  published  a  paper  on  TJu  Origin  of the  Neolithic 

1  in  which  be  traces  the  evolution  of  one  form  oi  cell  luck  through  a 

large  aeries  to  the  "  point"  of  Le  Moustier.  The  "point"  of  Le  Moustier  is 

roughly  triangular  in  outline;  so  if  Mr.  Smith's  contention  is  correct,  its 
shape  may  have  exercised  some  influence  on  that  of  the  Continental,  and 

English,  Neolithic  celt  with  a  pointed  butt,  which  in  turn  may  have  influenced 

tie'  [rish  examples. 

■- 
Royal  frith    '■  txv,  Sec.  <'.  p.  187. Archaeologia,  Ixvii,  pp.  27    18 
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The  Academy's  collection  contains  about  fourteen  hundred  polished  stone 
celts  and  chisels,  not  including  those  found  in  the  Shannon  fords.  Less  than  a 

quarter  of  these  have  pointed  butts ;  they  are  not  confined  to  any  particular 

locality,  so  they  cannot  be  considered  as  a  local  manifestation  ;  the  remaining 

celts  have  rounded  butts,  or  belong  to  intermediate  types.  A  small  number 

are  flat  in  section  and  have  their  cutting  edges  expanded  into  a  typical  metal 
form  ;  these  are  considered  to  have  been  made  under  the  influence  of  metal 

celts,  and  to  belong  to  the  transitional  period  when  metal  implements  were 

gradually  replacing  those  of  stone.  Such  celts  can  probably  be  considered  on 

typological  grounds  as  the  latest  form  assumed  by  the  stone  celt. 

The  evidence  of  the  associated  finds  does  not  definitely  settle  the  question 

as  to  the  priority  of  the  type  with  the  pointed  butt  over  that  with  the 

rounded  butt.  In  some  cases  celts  belonging  to  the  two  different  types  were 

found  in  association  ;  against  this,  however,  must  be  placed  the  evidence  of 

the  larger  number  of  finds  which  only  included  celts  of  similar  type. 

The  two  celts  found  at  Lislea  have  butts  of  the  pointed  type,  and  from 

their  association  with  a  Neolithic  form  of  urn  may  be  placed  early  in  the 
series.  On  the  other  hand,  the  stone  celt  found  with  a  food  vessel  of  advanced 

form  at  Killicarney,  Co.  Cavan ;'  that  said  to  have  been  found  with  a  bronze 
socketed  celt  at  Ballyday,  Co.  Wexford,  and  the  celt  found  with  burnt  bones 

in  the  earn  on  Topped  Mountain,  have  rounded  butts.  In  these  cases  the 

associations  point  to  a  late  date  for  the  celts,  so  that  the  evidence,  such  as  it 

is,  is  on  the  whole  in  favour  of  what  might  have  been  expected  on  the  analogy 
of  other  countries,  i.e.,  that  the  celt  with  a  rounded  butt  is  a  later  form  than 

that  with  the  pointed  butt. 

It  might,  therefore,  be  tentatively  suggested  that  Irish  celts  belonging 

to  the  latter  portion  of  the  Neolithic  Period  could  be  arranged  in  three 

classes — those  with  a  pointed  butt  and  a  triangular  outline  being  regarded  as 

the  earliest ;  those  which  are  of  a  rectangular  shape  and  have  a  much-rounded 

or  square- shaped  butt  being  looked  upon  as  a  later  type;  while  celts  which 

are  flat  in  section,  and  have  slightly  expanding  cutting  edges,  would  be  con- 
sidered as  having  been  made  under  the  influence  of  metallic  forms  and  be 

placed  latest  in  the  series. 

1  But  see  ante,  p.  89.    If  the  celt  with  the  pointed  butt  was  really  found  in  association 
with  the  urn  at  Rathbarn  (Rathbarron),  it  would  negative  the  above  piece  of  evidence. 

R.I. A.   PROC,  VOL.   XXXIV,   SECT.  C.  1.16] 
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Bead  December  10,  1917.     Published  March  12,  1918. 

I.  Desciuftion.    By  E.  C.  K.  Armstrong. 

The  /'  .1       i  was  obtained  by  the  Academy  in  1847;  it  had  been 

previously  described  by  Dr.  G.  I'etrie,  in  the  Academy's  Transactions, 
vol.  xviii,   1  .  Dr.  J.  H.  Bernard*  (now  Archbishop  of  Dublin, 
ami  President  of  the  Academy)  also  referred  to  the  Domnach  in  his  paper 

on  tin'  MS,  found  inside  it  ;  and  a  short  account  of  the  shrine  extracted  from 

Peti  Luded  in  tin-  Academj     l  '       ttian  Guide.' 
miry,  ninth  edition,  1869, 

vol.  i.  contains,  pp.  1"_'-.".  two  letters  about  the  Domnach  ;  the  first  of  these, 
Au{  written  by  Dr.  A.  O'Beirne,  who  mentioned  a 

drawing  of  tie-  shrii  t  to  Mi.  Carleton,  and  added  "In  the 
they    tie'  inscriptions]  are  referred  to  Iheix  supposed 

The  Becond  letter,   from   Sir  William   Betham,  is  dated  October, 

_' :  he  wri   ••.  "  1  in  the  Dona,  which  was  exhibited  at  the  last 
[rish  Academy.     It  has  been  put  together  at  a  guess, 

but  different   from  the  drawing."     This  drawing  i>  probably  the  one  referred 
to  in-.     In   the  same  letter  Sir  William  Betham  also  wrote: 

inscriptions  on  tin'  Dona:  one  on  a  scroll  from  the  hand  of 
the  fig  the  Bapl  V.        A        -  Del     The  two  others  are  on  plates 

Iver,  but   their  exact  position  on  the  box  is  not  marked  in  the  drawing, 

but  may  l>e  guessed  by  certain  places  which  the  plates  exactly  fit." 
A     ither  description  of  the  1>  might  be  considered  unnecessary ; 

but  I  :,  upon  which  all  subsequent  accounts  have  been  based,  was 

mainly  directed  to  pi  t  the  reliquary  was  the  identical  one  given  by 

P.  14,  teq.  /        •  1       i{  Irish  Academy,  \\\.  p.  303,  seq. 
\-  ,  15,  MS,  94 
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St.  Patrick  to  St.  Mac  Cairfchinn  :  it  was  published  nearly  eighty  years  ago ; 

and  in  view  of  the  fresh  evidence  discovered  by  Dr.  Lawlor,  it  has  been 
considered  desirable  to  re-describe  and  re-examine  the  shrine. 

Petrie1  stated  that  recently  someone  had  been  employed  to  repair  the  case, 
and  that  certain  of  the  ornamental  plates  had  been  replaced  in  an  order 

different  from  their  original  one.  The  illustrations  which  accompanied  his 

paper  included  views  of  the  front,  top,  sides,  and  back,  of  the  shrine ;  they 

were  made  from  drawings  by  Mr.  George  Du  Noyer,  and  show  the  mediaeval 

plates  on  the  front  and  base  differently  arranged  from  their  present  position. 

Petrie2  stated  that  the  figures  were  "  restored  to  their  proper  places  in  the 

accompanying  plates,  on  the  authority  of  Sir  W.  Betham's  drawings."  From 
the  letters  printed  by  Carleton  it  would  seem  that  these  included  the  drawing 

referred  to  by  Dr.  O'Beirne ;  whether  they  represented  the  Domnach  as  it 

originally  was,  or  are  merely  based  upon  the  artist's  suppositions,  is  impossible 
to  determine. 

The  panel  drawn  by  Du  Noyer  as  occupying  the  first  quarter  of  the  front 

of  the  shrine  is  now  in  the  fourth ;  his  second  panel  is  in  its  present  position  ; 

his  third  is  now  in  the  first  quarter;  while  his  fourth  panel  is  the  third  of 

the  present  reconstruction.  The  small  reversed  inscription  on  the  top  edge 

of  his  fourth  panel  is  omitted,  while  the  large  one  on  the  upper  rim  is  shown 

detached  from  the  shrine.  The  drawing  of  the  top  of  the  shrine  shows  a 

crystal  in  the  sinister  setting,  which  is  now  empty :  the  sides  are  ornamented 

with  the  plates  at  present  fastened  to  the  base,  St.  Ratherine  being  on  the 

sinister,  and  the  two  others  on  the  dexter  side ;  the  rim  is  also  differently 

arranged.  The  drawing  of  the  back  omits  the  ornamentation  on  the  upper 

limb  of  the  cross  and  the  inscription  on  the  cross-piece. 
A  small  sketch  of  the  Domnach,  stated  to  have  been  drawn  by  Petrie,  is 

appended  to  Carleton's  notes  about  the  shrine;  in  this,  the  panel  with 
St.  Michael  and  the  dragon  is  placed  in  the  fourth  quarter,  and  that  with 

the  bishop  handing  the  case  to  an  ecclesiastic  in  the  third. 

In  the  short  account  of  the  shrine,  printed  in  the  Academy's  Celtic.  Christian 
G-uidc,  the  front  and  top  were  illustrated  from  photographs  :  it  is  proposed  to 
include  these  two  views  in  the  present  paper,  and  to  illustrate  the  other 

parts  of  the  case  from  photographs  taken  by  Mr.  A.  McGoogan,  and  made 

use  of  by  the  permission  of  the  Acting-Director  of  the  National  Museum, 
Dr.  E.  F.  Scharff,  M.E.I.A. 

To  avoid  confusion,  the  heraldic  terms  "  dexter"  and  "sinister"  are  used 
throughout  the  following  description : — the  dexter  is  the  right   side  of  the 

1  Op.  tit.,  p.  15.  -  Op.  i-il..  p.  Hi. 

[16»] 
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shrine,  which  will  be  to  the  observer's  left ;  while  to  his  right  will  be  the 
sinister  or  left  side. 

The  shrine  is  badly  preserved ;  this  is  easy  to  understand  if  Dr.  O'Beirne's1 
account  of  its  adventures  is  true.  Unfortunately,  the  repairs  and  restorations 

of  more  recent  years  have  been  roughly  carried  out ;  lumps  of  solder  have 

been  left  exposed  in  prominent  places,  while  the  riveting  on  of  the  outer  plates 

has  been  crudely  executed. 

The  Dom/naeh  Airgid  is  a  box  of  yew  wood,  which  was  covered  in  the 

first  instance  with  bronze  panels  coated  over  with  a  white  metal.  Petrie2  stated 
that  these  panels  were  plated  with  silver ;  but  I  was  doubtful  if  any 

process  of  silver-plating  was  in  use  in  Ireland  at  such  an  early  date,  and  so 

asked  Dr.  A  <  '■.  G.  I.  onard,  of  tin-  Royal  College  of  Science  for  Ireland,  to 
determine  the  metal.  This  he  did  by  means  of  a  spectroscopic  analysis.  The 
first  examination  Bhowed  some  faint  lines  of  silver,  which  Dr.  I^eonard  thought 

wen  impurities  in  the  bronze  ;  he  therefore  made  a  second  examina- 

tion of  the  deposit,  and  has  reported  as  follows:— 

"  The  result  nf  th  ic  examination  of  the  Vomnach  Airgid  shows 
the  deposit  t<>  Decomposed  mainly  of  tin.  The  Bilver  lines  were  not  appreciably 

strengthened  when  the  dej  ked  on  to  the  lines  of  the  bronze,  whereas 

th.-  tin  ami  Bome  copper  lii  much  intensified."      It  appears,  therefore, 

tin'  with  tin,3  not  plated  with  silver.       From 
the  colour  of  this  tin  I  its  name  of  Domnach  Airgid, 

/-  In  tin-  fourteenth   century  a  further  covering  of 

silver-gilt  pi  with  figures  of  saints  in  relief, &c.,  was  added,  a 
rim  of  ornamental  pai  in  inscription,  being  placed  round  the 

case  to  cover  tie-      i  I  will  be  Bhown  that  there  is  reason  to  believe  that 

the  present  '  .  the  embossed  plate-  on  the  top  of  the  -hiiie-,  were  still 

made  up  ..;  th,-  following  parte  : — 

i  1    The  fronl  ;  with  the  I". .111  teenth-cenl nry  crucifix  and  panels, 
which  are  dii  the  inni  work,  all  traces  of  any  earlier 

metal  plate  I  parently  disappeared.     Including  the  rim,  it  measures 
230  mm.  by  16?  mm. 

;■-  (02. 
'".  'it.,  p.  16. 

3  The  prad  bjects  with  white  metal  goes  back  to  early  times.     Several 

Irish  :h  century  <l;ite.  m  the  Academy's  collection,   are  so 
c->ated  ..n  then  {fa  Erne  shrine,  which  has  been  assigned  to  the  ninth 

century,  is  made  of  a  yew-wood  box  covered  with  bronze  panels  which  are  "apparently 

tinned.  '     3  -    iinlni.ivian  origin  found  in  Ireland  are  coated  in  the  same 
way.    Sec  Oofley,  R.  I.    I    >  .  •.    (  ,.,-,.-  .  1910,  pp.  23   24,  o.d  42^4. 
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(2)  The  top,  now  covered  by  an  embossed  silver  plate,  it  measures, 

including  the  rim,  226  mm.  by  101  mm. 

(3)  The  sides.  These  are  bronze  panels  coated  with  tin,  and  form  part 

of  the  earliest  metal  covering  of  the  shrine.  Including  the  rim,  they  measure 

respectively  173  mm.  by  92  mm.;  and  173  mm.  by  96  nun. 

(4)  The  base,  now  covered  by  three  silver-gilt  fourteenth-century  panels, 
which  are  apparently  riveted  directly  to  the  inner  framework.  Including 

the  rim,  it  measures  228  mm.  by  99  mm. 

(5)  The  back  :  a  plate  of  bronze  or  latten  nailed  to  the  inner  wooden  case; 

attached  to  it  by  rivets  is  an  ornamented  and  inscribed  cross  of  copper,  gilt. 

Including  the  rim,  the  back  measures  222  mm.  by  167  mm. 

(6)  The  rim  :  portions  of  this  have  disappeared  ;  the  vacant  spaces  have 

been  filled  with  pieces  of  brass. 

(7)  An  inner  box  of  yew  wood,  which  is  described  post,  p.  105. 

The  front  of  the  case  (Plate  III)  is  thus  ornamented:  the  centre  is  treated 

as  a  cross  dividing  the  remaining  space  into  four  panels,  each  contained 

in  a  frame  of  niello  work;  the  dexter  lower  panel  has  on  its  upper  side  an 

inscription,  reversed,  in  raised  Lombardic  characters,  which  reads :  — 

JOrjAnGCS  :  0  BAItKDAP.  :  FABRIdAVIT 

Each  panel  measures,  including  the  frame,  roughly  S9  mm.  by  70  mm.  A 

figure  of  our  Lord,  of  silver,  gilt,  is  attached  to  the  cross  ;  over  His  head  is  a 

bird,  presumably  a  dove,  in  a  setting  of  blue  cbampleve  enamel ;  above  this  is 

a  small  square  silver  setting,  composed  of  a  beaded  base  supporting  a  band  of 

dots  arranged  in  groups  of  five,  with  fleurs-de-lis  claws,  containing  a  crystal. 

Petrie1  wrote  that  this  setting  probably  contained  "  a  supposed  piece  of  the 

true  cross."  Examination  has  shown  this  conjecture  to  have  been  correct ;  see 
post,  p.  104.  Adjoining  this  setting,  in  a  rectangular  frame  of  blue  enamel, 

is  a  heater-shaped  shield  bearing  emblems  of  the  Passion,  the  crown  of  thorns, 
three  nails,  and  two  hands  holding  scourges ;  remains  of  red  cbampleve 
enamel  can  be  seen  on  the  shield. 

The  first  of  the  silver-gilt  panels  is  divided  into  two  niches  ;  the  dexter 
contains  a  figure  of  St.  Michael  and  the  dragon  ;  the  saint,  who  carries  a  shield 

emblazoned  with  a  cross,  stands  upon  the  reptile  and  thrusts  a  cross-headed 
spear  into  its  mouth ;  the  sinister  niche  contains  an  effigy  of  the  Virgin, 

crowned  and  enthroned,  giving  her  breast  to  the  child  ;  she  holds  some  small 

object  in  her  left  hand.  The  second  panel  is  divided  by  inches  into  three 

compartments.  In  the  first  is  a  figure,  wearing  a  round  hat,  dressed  in  a 

long  robe;  he  holds  in  each  hand  a  long-handled  rod  with  a  foliated  top. 

1  Cp.  cit.,  p.  15. 
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Sir  William  Betham  in  his  letter,  previously  referred  to,  described  this  figure 

as  a  "  bishop  pierced  with  two  arrows."1  Petrie*  names  it  St.  James.  If  so, 

possibly  he  is  holding  fuller's  teazles  ;  in  the  second  compartment  is  an  effigy 
of  St.  Peter  with  the  two  keys  in  his  right  hand,  and  in  his  left  a  book ;  the 

third  niche  contains  a  figure  of  St.  Paul,  holding  in  his  right  hand  a  sword, 

and  a  book  in  his  left.  The  third  panel  lias  fcwo  compartments;  the  dexter 

contains,  under  a  double  arch,  an  effigy  of  a  seated  bishop,  wearing  a  mitre, 

amice,  cope,  and  albe,  handing  a  box  to  an  ecclesiastic.  Petrie*  suggested 

that  tin's  scene  represented  St.  Patrick'  handing  the  Dormuush  Airgid  to 
St.  M   ■   i    i  uhinn.     A  female  figure,  wearing  a  hood  and  flowing  robe,  stands 

in  the  si   tid niche.     The  fourth  panel  is  divided  into  three  niches;  the  first 

contains  an  effigy,  perhaps  ol  St.  Columba,  dressed  in  a  long  robe,  with  his 

right  hand  on  his  breast,  and  clasping  a  book  in  his  left;  the  figure  of  an 

abbess,  holding  in  her  right  hand  a  floral-headed  crozier  and  in  her  left  a  book, 

occupies  tin'  second  niche  ;  she  is  probably  meant  for  St.  Brigid  :  in  the  third 
niche  is  depicted  an  archbishop,  possibly  St.  Patrick,  wearing  a  mitre,  amice, 

apparelled  albe,  dalmatic,  chasuble,  and  pall;  his  right  hand  is  raised  in 

benediction  ;  in  his  left  is  an  archbishop's  cro 

'lie  top  (Plate  III)  is  covered  by  a  silver  plate,  originally  gilt,  now 
broken  into  three  pa  ts.  I  removal  has  shown  thai  beneath  it  is  a  bronze 

panel,  coated  with  tin.  and  decorated  with  interlaced  knot-work  of  a 

character  similar  to  that  on  the  Bides,  but  not  bordered  with  fret-patterns; 
the  interlaced  knots  at  the  ends  are  more  elaborately  decorated  than 

those  in  the  centre  (Plate  V).  The  upper  plate  is  ornamented  with  three 

round  bosses.  Bach  rises  from  a  beaded  rim,  and  measures  some  65  nun. 
in  diameter.  The  dee, .ration  of  the  dexter  and  sinister  was  similar.  It  con- 

sisted of  an  oblong  crystal,  contained  in  a  fleurs-de-lis  elaw-setting,  which 
formed   the  I    with  six   rays,  originally  covered  with   blue 

champleve  enamel.  Between  the  rays  are  alternate  griffins  and  lions,  looking 
backwards.  The  crystal  on  the  sinister  side  is  missing.  The  central  boss 

contain-  il  in  an  elaborate  of  a  beaded  rim,  from 

which  rises  a  band,  ornamented  with  dots  grouped  in  fives,  surmounted  with 

fleui  iy  of  the  boss  is  ornamented  with  a  ribbon  of  beaded  ami 

linear  work,  arranged  in  a  chevron  pattern.  The  upper  of  the  triangular 

spaces  made  by  the  ribbon  are  filled  with  wire-work,  each  of  the  lower  with 

two  Idi'ls.  peeking  at  a  cross-headed  staff.  Between  the  central  and  outer 

bosses  are  four  galloping  horsemen.  They  wear  helmet-shaped  hats,  with 
wide  brims,  have  large  ruffles  round  their  nocks,  and  are  clothed  in  a  long 

'  Carleton,  op.  cit..  p.  404.  !  Op.  cit.,  p.  16.  Md.,  p.  18. 
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pleated  garment,  belted  at  the  waist.  According  to  Irish  custom  bhoy  do 

not  use  stirrups.  At  two  of  the  corners  of  the  plate  are  small  circular 

settings  of  headed  work,  with  tleurs-de-lis  claws  :  the  dexter  is  now  empty ; 
the  sinister  contains  a  pearl :  possibly  these  settings  were  originally  attached 

to  the  corners  of  the  rim.  Petrie1  stated  that  the  crystals  set  into  the  bosses 
covered  relics.     Examination  has  failed  to  disclose  these. 

The  sides  (Plate  IV)  are  bronze  panels,  coated  with  tin,  attached  to  the 

wooden  box.  They  are  engraved  with  interlaced  work,  bordered  with  a  fret- 

pattern  at  the  side  edges. 

The  base  (Plate  V)  has,  according  to  Petrie,2  lost  its  original  ornaments, 

their  place  having  been  supplied  by  the  "  recent  repairer "  with  panels 
taken  from  the  sides  :  now  it  is  covered  by  three  silver-gilt  panels,  each 
roughly  square,  measuring  about  70  mm.  by  70  mm.,  ornamented  with  effigies 

in  relief,  contained  in  a  beaded  and  linear  framework.  The  dexter  panel 

contains  an  effigy  of  St.  John  the  Baptist,  who  wears  a  camel's-hair  robe, 
and  holds  a  black  enamelled  disc,  on  which  is  the  Agnus  Dei,  in  his  left 

hand ;  in  his  right  is  a  scroll  bearing  an  inscription  in  Lombardic  characters 

adder. :  A  GnUS  DSL  To  the  saint's  left,  engraved  on  the  field  of  the  panel, 

is  Salome,  with  the  Baptist's  head  on  a  charger.  An  effigy  of  St.  Katherine 
crowned  occupies  the  centre  panel :  she  holds  a  wheel  in  her  right  hand, 

and  in  her  left  a  book.  On  her  right  is  engraved  a  priest  adoring  her;  and 

on  her  left  is  a  server,  swinging  censers.  In  the  sinister  panel  is  a  male 

effigy,  enthroned,  wearing  a  cope,  fastened  by  a  jewel,  and  an  albe;  his  right 

hand  is  raised  in  benediction ;  he  holds  a  small  cross  in  his  left :  engraved 

at  each  side  of  him  is  a  figure,  swinging  a  censer. 

The  back  of  the  shrine  (Plate  IV)  is  a  bronze  or  latten  plate,  attached 

by  rivets  to  the  wooden  box,  engraved  with  a  plain  ornament  of  straight  lines 

round  the  edge,  and  with  quarter-circles  at  the  corners,  and  also  round  the 

centre  of  the  copper-gilt  cross  which  is  riveted  to  the  plate :  the  upright 

shaft  of  the  cross  is  ornamented  with  a  floral  decoration ;  on  its  cross-piece 

is  engraved  an  inscription  in  black  letter.  Petrie3  wrote  that  he  was  unable 
wholly  to  decipher  this  inscription  on  account  of  its  injured  state,  but-  that  it 

ended  with  the  word  ClOilCbar,  the  name  of  the  see  to  which  the  reliquary 

had  originally  belonged.'     After  examining  the  inscription  carefully  1  saw 

1  Op.  ait.,  p.  16.  2  Ibid.  ■"'  Op.  eit.,  p.  17. 
1  In  the  extract  about  the  shrine  printed  in  the  Academy's  Celtic  Christian  Ovidi  . 

pp.  94,  95,  Petrie's  reading  of  this  inscription  is  repeated  In  the  preface  to  dial  work 
it  is  stated  that  Mr.  R.  I.  Best,  of  the  School  of  Irish  Learning,  had  re-examined  the 
inscriptions  on  the  various  shrines.  Mr.  Best  is  not,  however,  responsible  for  the 
repetition  of  this  error:  he  only  examined  the  Irish  inscriptions  on  die  different 
shrines. 
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that  what  Petrie  had  read  as  a  C  was  part  of  the  symbol  ibc  which  is 

placed  on  a  small  compartment  of  the  inscription ;  on  my  pointing  this  out 

to  Dr.  Lawlor,  he  at  once  concurred.  Professor  R.  A.  S.  Macalister  subse- 

quently examined  the  lettering  with  me,  and,  after  working  at  it  for  a  short 

time,  we  were  able  to  decipher  the  names  of  the  Magi,  or  Three  Kings,  the 

inscription  reading: — 

jappac  ibc  melcbfear  ba  ibc  Ibarai 

The  traditional  names  of  the  Magi,  commonly  known  as  the  Three  Kings 

of  Cologne,  are  frequently  found  on  mediaeval  ornaments.  As  a  magical 

formula  they  were  supposed  to  be  of  especial  efficacy  against  the  falling 

Bickness;  thoy  were  also  used  as  a  charm  against  fever.' 
The  rim  [II,  I  V.  V  i  was  composed  of  silver-gilt  plates,  apparently 

Kent   at    right   angles,  so  as  to   cover  the  edges  of  the  case.     The  plates 

were   joined    lengthways    by    hinges,    the   longest    centre-piece    measuring 
1H   nun.  iii  length.    The   corners    were    covered    by  three   plates  placed 

ther  at  right  their  juncture  being  marked  by  a  triangular-shaped 
ornament,  decorated  with  a  trefoil.     To  the  angles  <>f  this  ornament  were 
attached    either  three    human,  01    three   z   norphic    heads,  and   to  these 

wen              •!  small  circular  settings,  with  headed  bases,  and  fleurs-de-lis 

claws,  now  empty,  with  the  exceptii   f  one  on  the  dexter  side,  which  con- 
tains the  remains  of  a  pearL      Much  of  the  early  rim  has  perished,  and  its 

■n  supplied  with  pitieS  0f  brass.     The  upper  rim  on  the  front 

Its   centre-piece   contains,    in    niello  work,    an 

iption,  in  I.   bardic  characters,  which  reads: — 

JOlfS  :  0  KARBRI  :  aOfllOUBAnUS  :  s  :  TI6n.\aiI  :  PflllSIT 

ii  this  inscription  the  date  of  certain  parts  of  the  shrine  can  be  ascer- 
tained, for  the  death  of  John  Ua  Cairbri,  successor  of  St.  Tigernach  in 

Clt  led  in  the  Anna  •  ,■.'•  at  the  year  1353.    There 
can  be  no  doubt  that  this  is  the  ecclesiastic  who  is  commemorated  on  the 

i  I.  To  the  dexter  Bide  of  the  inscription  is  hinged  a  small 

.-iher  panel,  in  a  headed  frame,  containing  a  hare  at  speed.     A  zoomorphic 

1  divides  this  from  a  similar  panel,  containing  a  running  hound,  with  a 

jewelled  eye.     On  the  sinister  a  panel  of  the  same  type,  but  containing  a 

wyvern,  with  a  floriated  tail  and  jewelled  eye,  is  hinged  to  the  inscribed 

divided  by  a  human  head  from  a  similar  panel,  forming  part  of 

;  King,  Archaeologieal  Journal,  \\i\.  pp.  233,  234  ;  also  see  ArchauAogia,  xxx,  p.  400  ; 
and  Dalton,  British  M  Hi         al  Finger  Rings,  p.  140. 

3  ii,  p,  497,  ind  note. 
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the  rim  at  the  side.  The  long  panel  at  the  top  of  the  shrine  contains  two 

birds,  with  long  floriated  tails,  placed  on  each  side  of  a  small,  square  setting, 

with  a  beadwork  base  and  tieurs-dedis  claws,  which  contains  a  crystal :  hinged 
to  this,  on  the  dexter,  is  a  panel  containing  a  hound,  a  zoomorphic  head 

divides  this  from  another,  containing  a  hare,  which  is  joined  to  a  small  panel 

containing  a  sixdeaved  flower.  On  the  sinister  side  a  panel  containing  a 

hare  joins  the  long  one,  and  a  human  head  separates  it  from  a  hound  and  a 

small  flower  panel.  On  the  base  of  the  front  of  the  shrine  the  long  panel 

contains  two  birds,  placed  at  either  side  of  the  Saviour's  feet,  similar  to  those 
in  the  long  panel  at  the  top  of  the  shrine  :  hinged  to  this,  on  the  dexter, 

are  two  wyvern  panels,  divided  at  the  corner  by  a  human  head;  and,  on  the 

sinister,  are  two  panels,  one  with  a  hare,  and  the  other  with  a  hound, 

separated  at  the  corner  by  a  zoomorphic  head.  The  under  side  of  the  long 

panel,  which  is  on  the  base  of  the  case  (Plate  V),  is  plain:  at  each  side 

of  it  are  hinged  hare,  hound,  and  floral  panels,  parted  on  the  dexter  by  a 

human,  and  on  the  sinister  by  a  zoomorphic  head.  The  rim  on  the  upper 

dexter  side  of  the  case  (Plate  IV)  consists  of  two  panels  of  interlaced 

work,  divided  by  a  zoomorphic  head,  and  one  flower  panel.  At  the  base  of 

this  side  are  two  wyvern  panels,  which  a  human  head  separates,  and  a  flower 

panel.  The  rim  on  the  upper  end  of  the  sinister  side  (Plate  IV)  consists 

of  two  wyvern  panels,  parted  by  a  human  head,  and  a  flower  panel ;  and  on 

the  lower,  of  two  interlaced  panels,  separated  by  a  zoomorphic  head ;  and  a 

flower  panel.  At  the  back  of  the  shrine  (Plate  IV)  the  corners  are  composed 

of  bronze  or  latten  panels,  placed  together  like  those  on  the  front ;  these 

panels  are  plain,  with  slightly  ornamented  borders,  their  junction  is  marked 

by  what  seem  to  have  been  zoomorphic  heads ;  but  these  are  now  so  much 

■worn  that  it  is  impossible  to  be  certain  on  the  point.  The  remaining 
uiidescribed  portions  of  the  rim  are  made  of  brass,  and  appear  to  be  modern 
additions. 

The  interior  of  the  shrine  and  the  contents  of  the  settings  may  now  be 

described.  Permission  having  been  given  by  the  Council  of  the  Academy, 

with  the  assistance  of  Dr.  Lawlor,  I  opened  the  shrine  on  Wednesday, 

7  November,  1917.  Mr.  A.  C.  Forbes,  F.H.A.S.,  Forestry  Inspector  to  the 

Department  of  Agriculture,  kindly  attended  for  the  purpose  of  determining 

the  species  of  wood  of  which  the  inside  box  was  made;  Mr.  J.  J. Buckley,  m.r.i.a., 

Keeper  of  the  Art  and  Industrial  Collections  in  the  National  Museum,  was 

also  present.  1  first  raised  the  claws  and  removed  the  crystal  from  the  small 

square  setting  on  the  front  of  the  case  which  Petrie1  stated  "probably  contains 

1  Op.  cit.,  p.  15. 
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a  supposed  piece  of  the  true  cross";  its  under  surface  was  fiat ;  it  rested  upon 
another  crystal  with  four  facets  and  a  flattened  point,  fastened  down  by  some 

kind  of  plaster,  in  which  were  two  small  fragments  of  wood,  one  measuring 

about  five  millimetres  in  length,  the  other  being  about  the  size  of  a  pin's 
head,  and  some  dust.  The  smaller  fragment  crumbled  into  dust.  Dr.  G.  H. 

Pethybridge.  M.E.I.A..  Professor  H.  H.  Dixon,  sc.D.,  F3.S.,  Professor  II.  J. 

-  jroour,  B.SC,  and  Mr.  A.  C.  Forbes,  f.h.a.s.,  kindly  examined  the  larger 
piece  under  a  microscope;  its  small  size  rendered  any  determination  as  to  its 

character  doubtful,  so  Dr.  Fethybridge  undertook  a  further  more  searchiug 

examination,  and  has  kindly  sent  me  the  following  note  (with  which 

t  Dixon  concurred),  giving  the  result: — 

"The  piece  of  wood,  said  to  be  a  portion  of  the  true  Cross,  is  of  light 
nr,  about  live  millimetres  long,  three-quarters  of  a  millimetre  wide,  and  one- 

lift:  Uimetre  thick.  It  is  most  improbable  that  this  piece  of  wood  can 

ha\'  timber  aa  ordinarily  understood.  On  the 

other  hand,  microscopic  examination  of  it  both  in  cross-section  and  longi- 
tudinal. .  with  certainty  that  it  must  have  been  derived 

from  a  young  twig  or  branch  of  a  tree  or  shrub.  Portion  of  the  medullary 

sheath  of  the  t\\  b  sent  with  prin  1  (protoxylem),  and  with  some 

half-dozen  rows  or  s                               secondary  wood.    The  secondary  wood 
B  only,  having  simple  pits ;  but  it  is 

qui'  it  had  the  specimen  been  larger,  }'"iti"ii<  of  the  secondary 
1,  iucluii  .    In  one  part  of  the  fragment 

small   bordered    pit   was  seen.     From  the  small 

essarily  -  ich  a  mere  fragment  of  wood  the 
of   the  trv  :b  from  which  it  was  taken  would  be  a 

matter  S      it    difficulty,    aDd    one    involving    probably   an   inordinate 
amount  of  t  : 

It  is  probable  that  the  fragment  represents  the  piece  of  the  true  Cross 

whi  i    in   the    Life  of   St   Mac  Cairthinn1   as    one  of  the 

reli'  shrine.     It  is  Annals  of  Tigernach' 

ir  ah  1123,  that  a  piece  of  Christ's  Cross  was 
bro-  .  »me  of  it  was  given  to  King  Toirdelbach  Hua 

who  enshrined  it  at  Roscommon  :  so  a  relic  of  the  true  Cross  was 

bro  eland  in  the  early  part  of  the  twelfth  century. 

small  crystal  in  the  square  setting  on  the  rim  was  next  removed ; 
beneath  it  was  some  dust. 

>  See  the  passage  quoted  by  Dr.  Lawlor  in  part  ii  of  this  paper,  pott,  p.  llu. 
5  iferu<  Cdtiq'it.  iviii.  p.  43.  tq. 
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The  added  silver  plate  on  the  top  was  then  lifted  off;  below  it  was  one  of 

the  original  metal  plates  of  the  ease,  ornamented  with  interlaced  work. 

Beneath  the  central  boss  of  the  added  plate  was  a  mixture  of  dust  and  small 

fragments  of  wood ;  there  was  nothing  beneath  the  crystal.  No  remains 

were  found  beneath  the  dexter  and  sinister  bosses,  and  there  was  nothing 

under  the  crystal  remaining  on  the  dexter  side. 

Mr.  J.  N.  Halbert,  M.R.I.A.,  Assistant  in  the  Natural  History  Section  of 

the  National  Museum,  Dublin,  kindly  examined  the  material  found  beneath 

the  various  settings,  and  has  reported  as  follows  : — 

"  Most  of  the  material  handed  to  me  for  examination  was  obtained  from 

under  the  central  boss  on  the  top  of  the  shrine;  a  much  smaller  quantity 

was  found  under  the  square  setting  on  the  rim,  and  in  the  setting  which 

contained  the  part  of  the  true  cross.  A  minute  examination  of  this  material 

shows  that  it  is  mainly  composed  of  dust  grains,  numerous  wool-fibres,  fine 
bristles,  small  pieces  of  a  soft  white  wood,  fragments  of  insects  and  spiders, 

the  whole  mass  being  held  loosely  together  by  the  fine  strands  of  spider  webs. 

A  few  small  fragments  superficially  resembling  human  hair  are  present,  but 

these  proved  to  be  nothing  more  than  dyed  sheep's  wool  similar  to  that  used 
in  homespun  cloths.  At  one  time  there  may  have  been  a  layer  of  cloth1 
between  the  boss  and  the  top  of  the  shrine.  If  not  too  tightly  fitted,  this 

layer  would  supply  a  suitable  habitat  for  the  caterpillars  of  small  house 

moths,  and  indeed  the  cocoons  of  such  moths,  as  well  as  the  remains  of  the 

insects,  are  present  in  the  debris.  The  material  found  under  the  other 

'  settings  '  resembles  that  of  the  central  boss." 
The  removal  of  the  front  disclosed  the  interior  of  the  case  :  it  was  empty 

(Plate  V).  The  wooden  box  is  hand-cut ;  it  has  every  indication  of  age.  Its 

dimensions  are: — intei'ior  length,  193  mm. ;  breadth,  140  mm. ;  depth,  74  mm. ; 
the  average  thickness  of  the  wood  is  about  11  mm.  A  piece  measuring  about 

119  mm.  by  25  mm.  has  been  broken  away  from  the  upper  portion  of  the 

base  ;  it  has  been  partially  repaired  by  a  thin  slip  of  wood.  The  outside 

measurements  of  the  box  are  218  mm.  in  length  and  164  mm.  in  breadth. 

The  lid,  which  is  in  a  bad  state  of  repair,  and  has  been  covered  at  the  back 

by  a  brass  plate  measuring  192  mm.  by  143  mm.,  measures  218  mm.  in  length 
and  143  mm.  in  breadth. 

Mr.  A.  C.  Forbes,  f.h.a.s.,  and  Dr.  G.  H.  Pethybridge,  m.iu.a.,  kindly 

examined  small  samples  from  the  front  and  one  side  of  the  box,  also  a  speci- 
men of  the  thin  piece  let  into  the  base,  in  order  to  determine  the  species  of 

1  See  on  this  point  Appendix  I  of  Dr.  Lawlor's  memoir  on  the  Cathach  (Proc.  lioyal 
Irish  Academy,  xxxiii,  sec.  C,  p.  394),  where  instances  are  iven  of  pieces  of  cloth  being 
inserted  as  relics  in  Irish  shrines . 

[17*] 
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wood.  They  inform  me  it  is  yew ;.  the  small  piece  of  wood,  inset  apparently  in 

modern  times,  to  repair  the  box,  is  oak. 

The  box  (Plate  V)  has  the  appearance  of  having  been  made  with  a  sliding 

lid ;  the  two  sides  show  a  rebate  ;  one  end  is  slightly  lower  than  the  other  and 

levelled  to  the  rebate ;  but  though  the  present  breadth  of  the  lid  would  allow 

it  to  rest  on  the  rebated  sides,  it  is  the  full  length  of  the  box,  and  if  slid  in  and 

placed  against  the  higher  end  it  would  leave  a  portion  protruding  from  the  ease. 

The  date,  or  rather  dates,  of  the  various  parts  of  the  shrine  can  now  be  > 

considered.     The  three  remaining  plates  of  the  first  metal  covering  available 

for  examination,  /.«..  the  lower  plate  "ii  the  top  and  the  two  sides,  are  un- 
that  their  dating  rest  upon  artistic  grounds;  they  are 

i  with  interlaced  work:  the  sides  have  a  border  of  fret  patterns. 

These  interlaced  patterns  closely  resemble  those  of  the  Book  of  Durrow.  The 

■•vidence  collected  by  Dr.  Lawlor,1  and  published  in  his  Memoir  on  the 
Cathach,  points  to  the  seventh  century  as  the  probable  date  for  the  Book  of 

Durrow.  Professor  W.  M.  Lindsay,1  in  his  palaeographical  notes  appended  to 
Dr.  I  Memoir,  Bays  that  tJ  innot  be  much  older  than  700  A.D., 

but  seems  inclined  topnt  it  little  later.  Profeaeoi  1;.  A.  S.  Maealister3  lias,  how- 
ever, sought  t"  prove  that  the  middle  of  the  ninth  century  is  a  more  probable 

period  fur  the  writing  of  the  IIS.  in  question.  Now  the  interlaced  style  was 

ooti  nth  century,*  and  as  the  ornament 

of  tin'  panels  of  tin-  Domnach  A  '  shows  no  trace  of  La  Tone  survivals,  it 
cannot,  I  think.  t  than  the  seventh  century,  while  it  is  probablj 

late  as  the  eighth.  It  i<  impossible  to  date  with  certainty  the  wooden  box 

to  which  tb-  -  were  atl  .   if  it<  lid  was  originally  a  sliding 
one  _  end  would  have  hindered  the  fastening  on  of  one  of  the 

metal  ends,  but  the  metal   pi  had  a  framework  to 

which  they  were  fastened;  so  it  is  probable  that  the  wooden  box  is  at  least  as 
old  as  they  are. 

The  inscriptions  on  the  front  of  the  shrine  show  that  it  was  redecorated 

not  later  than  the  middle  of  the  fourteenth  century,  and  to  this  period  may 

be  assigned  the  silver  panels  with  figures  of  saints  in  relief  and  the  earlier 

portions  of  the  rim. 

The  sdver  plate  now  covering  the  top  is  more  difficult  to  date.  Petrie5 
considei'  be  contemporary  with  the  added  panels  on  the  front  and 

Vr       Royal  Irish  Academy,  xxziii,  sec.  C,  pp.  317-322 

1  Appendix  ii  of  the  same  paper,  p.  -Jot;  ;  see  also  the  Rev.  .S.  F.  H.  Robinson,  Celtic 
lUuminnl,  xx. 

1  Es*'  -  udiesprest,.'-  ■  |o  II',  \ia\  .  191S,  p.  301. 
Coffey,  Royal  Irish  Academy's  Celt.  910,  p.  8. 

iOp.  cit.,  p.  16. 
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base,  and  described  one  of  the  four  horsemen  represented  upon  it  as  exhibiting 

"  with  minute  accuracy  the  costume  of  the  nobility  in  Ireland  during  the 

14th  century."  But  the  most  noticeable  feature  about  the  horsemen's 
costume  is  the  ruffles  round  their  necks,  and  on  this  account  I  am  not 

inclined  to  believe  the  panel  to  be  older  than  the  sixteenth  century — an 

opinion,  I  may  add,  that  is  strengthened  by  the  inferior  craftmanship  of  the 

plate,  which,  though  based  upon,  lacks  the  strength  and  vigour  of,  early 
mediaeval  work. 

Tbe  Rev.  J.  E.  McKenna,  M.RI.A.,1  has  suggested  that  the  horsemen  were 
placed  on  the  Domnach  as  a  compliment  to  the  Maguires,  as  a  section  of  that 

family  had  adopted  at  an  early  period  a  mounted  knight,  sword  in  hand,  for 

their  "  insignia  or  arms."2  This  seems  a  reasonable  way  of  accounting  for  the 
presence  of  such  warlike  figures  on  a  sacred  object :  if  correct,  it  would 

strengthen  my  view  as  to  the  late  date  of  the  top,  for  heraldic  devices  do  not 

appear  to  have  been  adopted  by  the  Irish  chiefs  until  late  Tudor  times.3 
Petrie  stated  that  the  inscription  on  the  cross  which  is  attached  to  the 

back  of  the  shrine  was  later  in  date  than  those  on  the  front ;  this  is  evident. 

On  the  front  Lombardic  characters  are  used,  while  the  inscription  on  the  back 

is  in  black  letter.  The  examination  of  a  numUer  of  ecclesiastical  seals  '  has 

shown  that  good  Lombardic  characters  were  used  from  the  early  part  of  the 

thirteenth  to  the  middle  of  the  fourteenth  century,  when  they  were  replaced 

by  black  letter,  which,  at  first  bold,  afterwards  fine  and  close,  remained  in  use 

until  about  1500  A.n.  The  metal  back  of  the  shrine  may,  therefore,  be  as 

late  as  the  fifteenth  century  ;  it  is  certainly  not  older  than  the  latter  portion 
of  the  fourteenth. 

Thus  the  Domnach  Airgid  appears  to  have  been  first  constructed  as  a 

simple  wooden  box  of  uncertain  age,  having  as  early  as  the  seventh  or  eighth 

century  a  metal  easing  of  bronze  plates,  coated  with  tin,  engraved  with 

interlaced  patterns.  Before  1353  the  crucifix,  silver-gilt  panels,  and  rim 
were  added.  The  fifteenth  century  probably  saw  the  addition  of  the  back 

and  cross  inscribed  with  the  names  of  the  Three  Kings ;  while  in  the 

sixteenth  century  the  embossed  plate  was  attached  to  the  top.  The  pieces 

of  brass-work  to  be  seen  on  the  rim  and  on  the  cross  on  the  front  of  the  shrine 

were  possibly  added  by  the  person  Petrie5  alludes  to  as  the  "  recent  repairer." 

1  Ulster  Journal  of  Archaeology,  vii,  1901,  p.  121. 

2  Such  a  device  doubtless  originated  from  a  common  type  of  equestrian  seal  bearing 
the  effigy  of  the  chief.  Sir  Bryan  Maguire,  created  a  peer  in  1627,  bore  arms  of  Vert,  a 
man  in  armour  on  horseback  with  a  sword  in  his  right  hand.  See  Burke,  Dormant  and 

Extinct  Peerage,  1883,  p.  349. 

3  Armstrong,  Journal  Royal  Society  of  Antiquaries  of  Ireland,  xliii,  p.  60,  seq. 
4  See  Sir  W.  St.  John  Hope,  Proc.  Society  of  Antiquaries  of  London,  2nd  S..  xi, 

p.  305.  »Op.  cit,.  p.  10.' 



108  Proceedings  of  the  Royal  Irish  Academy. 

II.  History.     By  H.  J.  Lawlor. 

A  tradition  was  current  in  the  upper  part  of  the  county  Fermanagh  a 

century  ago  that  the  shrine  then  known  among  the  peasantry  of  that  district 

as  "the  Domnach"  was  presented  by  the  Pope  to  one  Donagh  O'Hanlon, 
who  had  made  a  pilgrimage  to  Pome  about  600  years  earlier.  This  story  of 

course  cannot  be  true  ;  and  it  is  vain  to  speculate  as  to  the  element  of  fact 

which  may  lie  behind  it.      Its  value  is  not  enhanced  by  the  assertion  of  the 

son  who  told  it  to  Dr.  O'Beirne  of  Portora  in  1832,  that  it  rested  on  the 

authority  of  Sir  James  Ware.1  It  is  nevertheless  not  without  interest,  as  we 

shall  see.  But  Dr.  O'Beirne's  informant  went  on  to  relate  the  wanderings  of 
the  Domnach  in  the  seventeenth  century,  with  no  appeal  to  authority:  and 

here,  I  conceive,  we  may  accept  his  statements  as  at  least  not  far  from  the 

truth.  I>r.  O'Beirne,  it  is  true,  describes  them  as  "vague  detail";  but  I  am 
rather  inclined  t.>  note  the  absence  of  vagueness  and  the  minuteness  of  detail 

as  .i  guarantee  of  the  general  accuracy  of  the  tradition.  This  is  what  he  said  : 

O'Hanlon  deposited  the  shrine  in  the  monastery  ol  Aghalurcher ;'  but  when 

this  monastery  was  desl  \"\>->\  in  <  !romwell's  time,  it  was  hidden  at  Lough  E]  e, 
between  Tempo  and  Lisbellaw,  and  after  the  restoration  of  pe, nr  ii  was  placed  in 

a  neighbouring  chapel.  In  1689  it  was  again  concealed  at  Largv.  "an  old  castle 

tSirH.  Brooke's  deer-park,"*  from  which  it  was  dug  up  aftei  the  Boynebya 

priest  named  Anthony  Maguire.  All  the  place-  mentioned  are  in  Manure's 
country  in  the  count]         Fermanagh,  and  not   far  apart.     After  Anthony 

quire's  death  it    was  carried  by  Ids  niece   to  Florence  Court;   hut   the 
that    it    should    ho    brought   hack,  and  this  was  done.       Here 

the  Btory  end-,  and  we  heai'  no  mote  of  the  shrine  till  the  beginning  of  the 
nineteenth  century,  when   it  was  in  the  p   sion    of   an    oil   woman  at 

okeborough,  close  to  Largy,  and  in  the  Parish  of  Aghavea,  which  adjoins 

ilurcher.     she  was  a  Maguire  and  lived  in  Maguire's  country;  and  she 
.  ired  that  the  shrine,  which  wa«  supposed  (..  contain  some  of  the  Blessed 

Virgin's  hair,  bad  belonged  to  "  the  lord  of  Enniskillen  "  —  the  chieftain  of  the 
M  iguires  who  was  executed  for  complicity  in  the  rebellion  of  loll.'     From 

'  I  do  n.. t  know  any  passage  in  Ware's  published  writings  which  refers  to  the Domnach. 

■  The  Rev.  .T.  K.  McKenna  believes  that  there  traa  no  religious  establishment  in 

Aghalurcher,  other  thin  a  parish  church,  in  later  centuries.  Hut  in  Fermanagh  traditions 

■  •hi  parochial  churches  are  often  called  monasteries.  The  church  ol  Aghalurcher  was  in 
ruins  in  1622.  The  introduction  of  Cromwell  at  this  point  of  the  story  is  therefore 
unhistorical. 

3  A  very  small  townland,  named  Largy,  adjoins  Deerpark  in  the  parish  of  Aghavea. 

1  .1.  Groves  in  W.  Shaw  Mason's  /  1819,  vol   iii,  p.  UYA  ;  W.  CarleU.n, 

T     ■    ■       -  Trith Peasantry,  ser.  2,  Dublin,  1833,  vol.  iii,  pp.  ill    143. 
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her  it  was  purchased  by  Mr.  George  Smith,  the  well-known  Dublin  book- 
seller. When  it  was  opened  it  was  found  to  contain  a  mutilated  copy  of  tlie 

Gospels.  It  was  apparently  in  Mr.  Smith's  hands  when  it  was  exhibited  to 
the  Academy  in  1832  ;'  and  a  few  years  later  it  was  sold  by  him  to  the  Hon, 

Henry  Eobert  Westenra,  afterwards  third  Baron  Eossmore,  for  £300.  Ulti- 
mately it  was  purchased  by  public  subscription,  and  became  the  property  of 

the  Academy  in  1847.2 
When  the  Domnach  came  to  Dublin  it  was  naturally  assumed  that  it  had 

originally  belonged  to  St.  Tigernach's  monastery  at  Clones,  for  nothing  was 
then  known  of  its  early  history  except  what  might  be  inferred  from  the 

inscription  which  states  that  its  outer  case  was  constructed  by  permission  of 

a  comarb  of  Tigernaeh.  That  was  the  view  expressed  by  Sir  William  Betham 

a  day  or  two  after  he  saw  it  for  the  first  time.  He  wrote  that  the  manuscript 

which  it  contained  was  "probably  the  property  of  St.  Tigernaeh  himself." 
He  seems  to  have  found  confirmation  of  this  opinion  in  the  representation  on 

the  cover  of  the  shrine  of  one  ecclesiastic  handing  a  book  to  another.  This, 

he  held,  was  St.  Tigernaeh  passing  on  the  Domnach  to  his  successor  Sinellus.3 
I  mention  the  fact  because  it  is  an  illustration  of  the  fatal  ease  with  which 

evidence  for  any  theory  can  be  found  in  such  sources. 

But  Betham's  guess  was  put  out  of  court  by  the  discovery  made  by 
Dr.  Petrie,  that  in  two  early  documents — in  one  of  which  it  was  actually 

called  the  Domnach  Airgid,  or  Silver  Shrine — the  Domnach  was  stated  to 
have  been  presented  by  St.  Patrick  to  St.  Mac  Cairthinn,  the  founder  of  Clogher. 

I  quote  the  passages,  as  I  shall  have  occasion  to  mention  them  in  the 

sequel.  The  first  is  from  the  Tripartite  Life  of  St.  Patrick  (ed.  Stokes, 

p.  175f.): 

"  Once  as  Patrick  was  coming  to  Clochar  from  the  north,  his  champion,  to 
wit,  Bishop  Mace  Cairthinn,  lifted  him  over  a  difficult  place.  This  is  what  he 

said  after  lifting  Patrick :  '  Oh,  oh  ! '  '  My  God's  doom  ! '  saith  Patrick,  '  it 

was  not  usual  for  thee  to  utter  that  word.'    '  I  am  [now]  an  old  man  and  I 

1  It  is  stated  in  the  Transactions  that  Dr.  Petrie  read  the  paper,  which  will  be  referred 
to  immediately,  on  22  October,  1832,  and  9  January,  1837.  If  so,  it  must  have  been 

largely  altered  in  the  interval  between  those  dates.  In  the  Ms.  minutes,  under 

22  October,  1832,  there  is  no  mention  of  a  paper  :  it  is  merely  recorded  thai  Petrie 

exhibited  the  shrine.  But  nnder  9  January,  1837,  we  read,  "  Dr.  Petrie  exhibited  a  Ms. 
of  the  Four  Gospels  of  which  he  had  given  an  account  in  a  paper  some  time  since  before 

the  Academy." 
2  Proceedings,  iii,  237,  413  ;  iv,  115. 

3  Carleton,  I.e.,  p.  439  f.  That  Sinellus  was  the  successor  of  Tigernaeh,  or  had  anything 
to  do  with  the  establishment  at  Clones,  is  unsupported  by  evidence.  See  my  Fragments 
of  the  Register  of  Clogher  in  the  Louth  Archaeological  Journal,  vol.  iv,  no.  3,  Extract  ii. 

Sinellus  was  the  possessor  of  a  noted  shrine,  but  it  was  called  Deargann. 
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am  infirm,'  saith  Bishop  Mace  Cairthinn, '  and  thou  hast  left  my  comrades  in 

churches,  and  I  am  still  on  the  road.'  '  I  will  leave  thee,  then,  in  a  church,' 

saith  Patrick,  '  that  shall  not  be  very  near,  lest  there  be  familiarity  (?), 

and  shall  not  be  very  far,  so  that  mutual  visiting  between  us  be  continued.' 
And  Patrick  then  left  Bishop  Mace  Cairthinn  in  Clochar,  and  with  him  the 

Domnach  Aii'git  which  had  been  sent  to  Patrick  from  heaven  when  he  was 

at  sea  coming  inwards  Ireland." 
The  second  passage  is  from  a  Life  of  St.  Mace  Cairthinn,  a  portion  of 

which  is  preserved  in  the  Codes  Salmanticensis  (ed.  C.  de  Smedt  and 
J.  de  Backer.  coL  79 

■nique  cum  ipse  inuniuersali  praedicaret  semen  uitae  per  Hiberniam 
serendo    iuuenilis    annos    aetatifi    suae    transegisset,   die   quodam  sanctum 

^istrum  trans  flumen  quoddam  m  Bolebal  portauit,  cumque  sacrum  deponeret 

oiu.-  lebilitatis  suspirando  ostendit.     Cum  a  pio  patre  pulsaretur  ut 
re!  debilitatis,  ait,  Jam  iniquit  pater,  accedente  senio  uires 

michi  deficiunl  et  assiduum  iter  me  multum  grauat.  Fac  ergo  me  pater  in 

aliquo  loco  Deo  et  tibi  Beruire.  Quod  pater  amnions  ait,  Uade  in  pace  fili 

et  monasterium  tibi  construe  in  platea  ante  regalem  sedem  Ergallensium 

resurrecturua  in  gloriam  inde.  Sedes  enim  illorum  qui  terrena  sapiunt  deso- 
labitur  tua  uero  de  die  in  diem  augmentabitur,  atque  de  eiua  sacro  cimitherio 

plurimi  ad  beatam  1  uitani.     Et   addidit,   Accipe.   inquit,  liaculum 
itineris  mei  i  jcrinium  in  quo  de  sanctorum 

rum  reliquiie  Marie  capillis  et  sancta  crucc  dnmini  et 
ontinentur.     Quibua  dictis  dimisit  cum 

cum   osculo  na   fultus   beuedictione.     Ltaque    illuc  perueniens 

indauit  n  ium.1 

Wh  .  they  certainly  show  that  when 

documents  from  which  they  are  taken  were  written  the  Domnach  was  not 

!..nes  bi  lievedby  the  writers  to  have  been 

th>-rc  from  the  foundation  of  the  see.  And  the  evidence  of  the  Tripartite 

Lif<  :  ite  long  prior  to  the  inscription  to  which  reference 
has  been  made.  The  presumption  therefore  is  that  the  shrine  originally 

belonged  to  Clogher. 

1  The  opening  words  of  tl  S  damanca  fragment,  which  begins 
taken  from  the  Clogher  B  See  below,  p.  121.     I  print 

here  part  of  the  C  |  issage  of  Ji>celin's   I*i(<i  S.  Patricii,  c.  14.".     Ir  is  no 
doubt  derived  From  the  Tripartite  Life,  and  has  no  independent  value.  '  Expletis 
aliquantis  diebua  praefecit  ilium  [Mac  Cairthinn]  Clochorensi  ecclesiae  quam  ipse 
8    Patricias  tunc  n  •  cr.isset  eum  in  episcopum,  c<>ntulit  ills  chrinnia- 

toriuru  qaod  caelitas  siV>i  destinatam  suscoperat.'  Hen  tkri  matorivm  is  probably  a 
mere  conjectural  rendering  of  £ 
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Assuming  for  the  moment  that  it  remained  there  till  the  sixteenth  century, 

I  may  indicate  what  seems  to  have  been  its  later  history.  It  was  probably 

removed  from  Clogher  in  the  interval  between  the  death  of  Cornelius 

MacArdghail,  who  was  alive  and  administering  the  see  in  1592/  and  the 

arrival  of  the  first  bishop  appointed  by  the  Crown,  the  Scotsman  George 

Montgomery.  He  succeeded  MacArdghail,  after  a  long  vacancy,  in  1605. 

From  that  time,  except  during  its  sojourn  at  Florence  Court,  till  its  purchase 

by  Smith — a  period  of  130  or  140  years — it  was  in  the  territory  of  the 
Maguires,  and  in  the  custody  of  various  members  of  the  sept. 

Dr.  Petrie's  discovery  was  apparently  made  shortly  before  he  wrote,  or 
finally  revised,  the  paper  in  which  for  nearly  sixty  years  he  was  generally  held 

to  have  said  the  last  word  on  the  Domnach  Airgid.3  It  was  published  in  the 

Transactions  of  the  Academy  in  1838. 3  In  that  paper  be  found  some  difficulty 
in  escaping  from  the  thrall  of  the  earlier  theory.  Thus  he  writes  that  the 

shrine  was  purchased  "  in  the  neighbourhood  of  Clones,  in  the  county  of 

Monaghan,  its  original  locality."*  And  further  on  he  says  that  it  "  belonged 

to  the  monastery  of  Clones,  or  see  of  Clogher";  adding,  in  explanation  of 

that  obscure,  if  not  unmeaning,  phrase,  that  on  "the  death  of  St.  MacCairthinn 

in  the  year  506,  [St.  Tigernach]  removed  the  see  of  Clogher  "  to  Clones5 — a 
statement  which  is  unhistorical. 

In  this  essay  Dr.  Petrie's  main  purpose  is  to  prove  that  the  manuscript 
which  was  found  in. the  Domnach  Airgid  belonged  to  St.  Patrick,  and  that  it 

was  brought  to  Ireland  by  him.6  His  argument  rests  on  the  three  following 
propositions  : — 1.  The  Domnach  itself  was  the  property  of  St.  Patrick  ;  2.  It 

was  originally  intended  to  be  a  book-shrine,  not,  as  has  been  commonly 
supposed,  a  reliquary;  3.  The  book  for  the  preservation  of  which  it  was 

designed  was  the  manuscript  of  the  Gospels  which  was  found  in  it  in  1832. 

i  Journal  of  Kilkenny  Archaeological  Society,  N.S.,  vol.  i  (1856-7),  p.  81.  This  conjec- 

ture, which  was  suggested  by  the  historical  facts,  is  confirmed  by  Mr.  Armstrong's 
opinion  that  the  latest  part  of  the  outer  case  of  the  shrine  dates  from  Elizabethan  times, 
and  that  the  figures  with  which  it  is  adorned  rosemble  the  Maguire  arms.  There  is  no 

improbability  in  the  hypothesis  that  the  case  was  made  after  15SI2,  when  the  shrine  was 
in  the  hands  of  the  Maguire  clan. 

2  The  evidence  which  connected  the  Domnach  with  St.  Mac  Cairthinn  was  unknown 
to  Betham  after  the  exhibition  of  the  shrine  in  1832,  at  which  he  was  present.  See 

Carleton,  I.e.,  p.  440. 

3  Transactions  of  R.I.  A.,  vol.  xviii,  Antiquities,  pp.  14-24. 

4  P.  14.  On  p.  17  Clogher  is  said  to  be  the  see  to  which  it  "  originally  appertained." 
The  words  "  in  the  neighbourhood  of  Clones  "  are  misleading,  for  Brookeborough  is  almost 
equidistant  from  Clones  and  Clogher — about  twelve  miles  from  each,  as  the  crow  dies. 
The  important  point  is  that  neither  Clones  nor  Clogher  is  in  the  Maguire  Country. 

5  P.  18.     I  may  again  refer  to  my  Fragments  of  the  Clogher  Register,  I.e. 
c  P.  20. 

R.I.A.  PROC,  VOL.    XXXJV,  SECT.  C.  [18] 
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If  all  these  assumptions  are  sound,  Dr.  Petrie's  thesis  is  established  ;  if  any 
one  of  them  is  false,  it  falls  to  the  ground.     All  three  were  challenged  in  a 

valuable  paper  contributed  to  our  Transactions  in  1893  by  Dr.  J.  H.  Bernard, 

now  President  of  the  Academy  and  Archbishop  of  Dublin.1 
Let  us  examine  them  one  by  one. 

1.  The  first  proposition  is  founded  on  the  passages  already  quoted  from 

the  Tripartite  Life  of  St.  Patrick  and  the  Life  of  St.  Mac  Cairthinn  in   the 

1     lex  Salmanticensis.     And  the  statement  which  they  agree  in  making,  that 
Patrick  gave  the  Domnach  to  St.  Mac  Cairthinn,  must  be  admitted  to  be 

an  early  tradition.     Nevertheless  it  cannot  be  true.     Petrie  himself  tells  us 

the  ornamentation  of  the  inner  metal  case  of  the  shrine— the  Domnach 

proper—"  indicates  a  period  between  the  sixth  and  twelfth  centuries  "  ;' 
and  Mr.  Armstrong  now  expresses  the  opinion,  based  on  surer  ground,  that 

the  seventh,  or  even  the  eighth,  century  is  its  earliest  possible  date.  A  shrine 

which  was  constructed  in  the  sixth  or  any  later  century  cannot  have  been  in 
the  hands  of  St  Patrick. 

But  Petrie  |  himself  with  a  way  of  escape  out  of  this  difficulty. 
I!.-  t  land  that  the  wooden  1">n  within  the  Domnach  is  earlier 

than  its  mo.-t  ancient  parts,  and  he  says  plainly  that  it  "may  probably  be 

al  with  the  manuscript   which,"  according   to  him,  "  it   was   intended   to 
N"W  it    •  thai  tin-  doj  _      I  for  the  purpose 

which  it  has  actually  fulfilled — to  be  the  core  of  a  metal  shrine.    For  that  end 

sliding  lid  would  have  been  useless  ;  once  the  box  was  encased  it  could  not 

I  if  it  lay  nil  the  rebate  provided  for  it,  its  projecting 
end  would  have  made  it  i:  .1  to  the  side  over 

the  edge  "t"  which  it  i  ■    .   These  difficulties  have  not  been  satisfactorily 
sun..  y  fixing  the  lid  to  the  front  of  the  shrine;  for  of  necessity  both 

it  and  one  "f  tie-  ends  of  the  box  fail  to  extend  completely  over  the  plates 
which  tl  mi  the  inch  was  intended  fur  the  lid  has  no 

function.      It  seems,  I  '-  assumption  that  the  box  is  older 
than  the  case  which  Put  for  the  larger  assumption, 

that  it  was  already  made  in  the  fifth  century,  these  facts  give  us  no  ground. 

Indeed,  the  hypothesis  that  this  rude  box,  which  appears  never  to  have  had  a 

lid  securely  I  to  it,  continued  for  three  centuries,  or  even  one  century, 

to  preserve  a  book,  or  relics,  or  anything  else  that  belonged  to  St.  Patrick, 

and  was  only  after  so  long  a  period  provided  with  a  protecting  cover,  is  in  the 

ijnobable.     Put.  assume  its  possibility,  what  becomes  of  the 

the  Tripartite  Life  and  the  Life  of  S      '•'      Cairthinn  ?     One  of 

Trantactiom,  vol.  xix,  pp.  303-31:.'.  I'.  1.",.  Ibid, 
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them  speaks  of  a  shrine,  the  other  of  a  silver  shrine ;  and  neither  can  be 

identified  with  a  simple  box  of  yew.  If  we  try  to  re-habilitate  the  tradition 
by  assuming  that  originally  it  applied  to  the  box,  and  was  later  on  transferred 

to  the  shrine  in  which  the  box  was  ultimately  encased,  we  resort  to  conjecture^ 

And  mere  conjecture,  however  plausible,  cannot  serve  as  an  argument  for 

Petrie's  purpose. 
The  fact  is,  as  I  venture  to  think,  that  we  have  no  warrant  for  the  belief 

that  St.  Patrick  ever  saw  any  part  of  what  we  call  the  Domnach  Airgid-. 
But  we  have  by  no  means  done  with  a  tradition  when  we  have  decided  that 

it  cannot  be  accepted  at  its  face  value.  Every  tradition  of  respectable 

antiquity  will  carry  us  some  way  towards  the  ascertainment  of  historic  fact, 

if  we  subject  it  to  a  sufficiently  searching  analysis.  At  this  point,  therefore; 

we  may  attempt  to  ascertain  whether  the  story  on  which  Dr.  Petrie  laid 

somewhat  undue  stress  throws  light  on  the  early  history  of  the  Domnach. 
Its  main  value,  as  I  conceive,  is  that  it  fixes  a  later  limit  for  the  date  of 

the  construction  of  the  shrine.  The  tradition  of  the  donation  of  the  Domnach 

is  undoubtedly  early.  The  Tripartite  Life,  in  which  it  first  appears,  is  a  work 

of  the  eleventh  century,  and  "  many  if  not  all  "  of  the  documents  on  which  it 

was  based  "were  composed  before  a.d.  1000."'  Thus  the  story,  in  the  form  in 
which  the  Tripartite  Life  presents  it,  had  found  its  wTay  into  a  written  docu- 

ment by  the  tenth  century.  But  the  narrative  in  the  Life  of  St.  Mac  Cairthinn, 

though  agreeing  in  the  main  with  that  of  the  Tripartite  Life,  so  far  differs 

from  it  in  detail  as  to  suggest  that  the  one  was  not  derived  from  the  other. 
The  two  accounts  seem  rather  to  be  bifurcations  of  a  tradition  older  than  either 

of  them.2  Thus  the  Codex  Salmanticensis  makes  mention  of  certain  relics 

which  were  in  the  shrine,  about  which  the  Tripartite  Life  is  absolutely  silent. 

Doubtless  one  or  more  of  the  items  in  the  list  are  insertions  ;3  but  we  have 
no  reason  to  suppose  that  the  general  statement  that  the  Domnach  contained 

relics  is  relatively  late.     Again,  the  Life  of  St.  Mac  Cairthinn  records  that 

1  For  the  date  see  Stokes,  Tripartite  Life,  Int.,  p.  lxii  ff.  Apparently  the  latesl 
historical  event  referred  to  does  not  bring  us  further  down  than  986.  This  points  to  the 
early  years  of  the  eleventh  century. 

2  It  may  be  pointed  out  that  the  argument  is  independent  of  the  question  whether  the 
story  of  the  donation  is  an  intrusion  in  the  Codex  Salmanticensis.  It  is  merely  regarded 

as  a  recension  of  the  story  which  diners  from  that  of  the  Tripartite  Life,  quite  apart  from 
its  date  and  context.  But  if  it  be  a  genuine  portion  of  the  text,  what  is  here  said  of  it 

may  be  applied  to  the  whole  narrative.  The  Tripartite  Lin  implies  that  the  Church  of 
Clogher  had  already  been  founded  by  St.  Patrick  ;  the  Codex  Salmanticensis  states  that 
it  was  founded  by  St.  Mac  Cairthinn. 

3  This  must  be  the  case  if  Petrie's  remark  (p.  20)  is  correct,  that  "some,  at   least, 
of  the  relics.  .   .  .  were   not   introduced   into    Ireland   before   the   twelfth   century." 
He  was  no  doubt  thinking  of  the  fragment  of  the  Cross.     Compare   Mr.  Armstn 
remarks,  above,   p.  104. 

[18»] 
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St.  Patrick's  staff  was  given  to  Mae  Cairthinn  along  with  the  shrine,  while  the 
Tripartite  Life  makes  no  allusion  to  the  staff  in  this  connexion.  On  the  other 

hand,  the  Tripartite  Life  adds  the  statement  that  the  Domnach  "  had  been 

sent  to  Patrick  from  heaven  when  he  was  at  sea  coming  towards  Ireland."1 
This  of  itself  raises  the  suspicion  that  the  staff  had  originally  a  place  in  the 

story ;  for  the  words  are  an  accurate  summary  of  what  we  are  told  elsewhere 

in  the  same  work  about  the  Bauhal  Isu.  When  Patrick  had  parted  from 

Geruianus,  and  was  voyaging  to  Ireland,  at  Mount  Hermon,  in  the  neighbour- 

hood of  an  island  on  which  he  had  stayed  for  three  days,  "  the  Lord  appeared 

to  him,  and  toll  him  to  _'"  and  preach  to  the  Gael,  and  gave  him  the  staff  of 

Jesu-- '-  Now  at  least  as  early  as  tin-  twelfth  century  the  staff  of  Jesus  was 
one  of  the  principal  treasures  of  the  Church  of  Armagh.5  It  was  therefore  to 
be  expected  that  a  biographer  of  St  Patrick  a  couple  of  centuries  earlier 

would  suppress  the  statement  that  it  was  given  to  another  see.  Thus  the  origin 

of  the  story  may  be  pushed  ba  distance  before  the  document 

In  the  Tripartite  Lif< — let  us  Bay  t"  the  middle  of  the  tenth  century. 
But  again  Buch  a  story,  even  if  it  were  deliberately  invented,  could  not 

gain  mil  _       the  shrine.     It  cannot  be 

Bupposed  to  bavi  ited  until  the  circumstances  of  the  construction  of 

the  shrine  and  the  name  of  its  maker  had  passed  into  oblivion.  The  shrine 

can  hardly  b  bury  earlier  than  the  tradition  which  made  it 

••  .il  with  St.  Patrick  and  St.  Mac  Cairthinn.  Hence  we  may  conclude, 
with  some  confidence,  that  the  latest  date  which  can  possibly  be  assigned  to  it 

i>  the  tatter  half  of  the  ninth  century. 

But  we  may  go  Further.  A  tradition  such  as  we  arc  considering  cannot 

have  come  into  beinf  -  generation  in  a  vacuum.     Before  it 
arose  there   must  ha  -   or  beliefs  which  were  the  seed 
out  of  which  it  men  could  have  come  to  believe  that  the 

Domnach  w  -  -  I   urthinn  they  must  have  assumed  that  it 

M  s  Cairthinn,  and  that  again  implies  the  belief  that  it 

was  then,  and  had  l>een  from  time  immemorial,  at  St.  Mac  Cain  hinn's  church 
of  Clogher.  Thus  it  appears  that  the  shrine  had  been  at  Clogher  for  a  long 

period  before  the  tradition  took  shape  in  its  simplest  and  earliest  guise. 

The  interval  required  for  the  evolution  of  the  story  of  the  donation  out  of 

the  belief  that  the  Domnach  had  belonged  to  St.  Mac  Cairthinn  cannot,  of 

course,  be  del  We  Bhall  regard  it  as  longer  or  shorter  according  as 

we  suppose  the  tradition  to  ha  I  >ped  in  the  natural  course,  or  the  later 

story  to  have  been  a  deliberate  fabrication.  Our  view  will  also  be  affected 

by  the  opinion  which  we  may  hold  as  to  the  antiquity  of  the  belief  that 

krtite  Life,  p.  31.        '  Ibid.,  p.  171.  -      Bernard    V.  S.  Malackiae,  24. 
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St.  Mac  Cairthinn  was  a  disciple  of  St.  Patrick.  But  in  any  case  it  cannot 

have  been  very  brief;  and  the  necessity  of  allowing  for  it  carries  back  the 

date  of  the  construction  of  the  shrine  to  the  confines  of  the  eighth  century, 

which  Mr.  Armstrong  has  already  indicated  as  a  terminus  a  quo.  We  seem, 

therefore,  to  have  firm  ground  for  the  assertion  that  the  Domnach  was  made 

in  that  century,  and  that,  if  not  made  at  Clogher,  it  was  deposited  there 

shortly  after  its  construction.  In  the  church  of  Clogher  it  would  seem  to 

have  remained  from  that  day  up  to  the  eleventh  or  twelfth  century. 

2.  We  come  now  to  Petrie's  second  proposition,  that  the  Domnach  was 
originally  a  book-shrine.  In  favour  of  this  hypothesis  he  adduces  no  other 

evidence  than  its  form.  "  The  form  of  the  cumdach,"  he  says,  "  indicates  that 

it  was  intended  to  receive  a  book."1  This  is  obviously  disputable.  Dr.  Bernard 
was  of  the  contrary  opinion.  To  him  its  form  suggested,  not  a  book-shrine, 

but  a  reliquary.2  For  myself  I  can  only  say  that  the  examples  of  shrines 
undoubtedly  made  for  the  purpose  of  holding  books  do  not  seem  sufficiently 

numerous  to  warrant  a  dogmatic  statement  on  the  ground  of  form  alone. 

On  the  whole,  I  am  inclined  to  agree  with  Dr.  Bernard.  The  argument  is 

at  any  rate  not  conclusive. 

But  when  we  turn  to  evidence  other  than  the  dimensions  of  the  case,  we 

find  that  the  only  witness  mentioned  by  Petrie  tells  against  him.  The  Life 

of  St.  Mac  Cairthinn,  as  we  have  seen,  gives  a  list  of  the  contents  of  the 

shrine :  they  are  all  relics ;  there  is  no  suggestion  that  there  was,  or  had 
been,  a  book  within  it. 

Petrie  makes  two  attempts  to  get  rid  of  this  testimony.  In  the  first 

place  he  asserts  that  the  relics  were  not  in  the  Domnach  proper,  but  in 

recesses  in  the  outer  case.  But  that  explanation  of  the  words  of  the  Life 

cannot  be  maintained.  The  writer  tells  us  that  the  relics  were  in,  not  outside, 

the  shrine.  Moreover,  the  Codex  Salmanticensis  is  a  fourteenth-century 
manuscript.  It  is,  therefore,  quite  possible  that  no  part  of  the  present 

outer  case  was  in  existence  when  it  was  written.  But  let  us  grant  that  it 

was  already  made.  Then  it  must  be  noted  that  the  enumeration  of  the 

relics  is  put  into  the  mouth  of  St.  Patrick.  Assume  everything  that  is 

in  favour  of  Dr.  Petrie's  contention :  that  the  sentence  before  us  was 
written  towards  the  end  of  the  fourteenth  century;  that  it  was  not  copied 

from  an  earlier  exemplar — that  of  the  body  of  the  text  or  any  other — 
but  was  actually  composed  by  the  scribe  himself  ;  that  the  scribe  was  aware 

that  the  case,  with  its  attached  reliquaries,  had  been  already  constructed: 

still  the  sentence  cannot  be  dated  much  more  than  half  a  century  after 

the  making  of  the  case,  and  the  writer  must  have  known  that  it  was  a 

1  P.  19.  a  P.  ouu. 
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recent  addition.  How  then  could  he  assign  it  to  the  time  of  St.  Patrick? 

It  is  clear  that  lie  is  speaking,  not  of  it,  but  of  the  Domnach  itself.  Finally, 

only  one  of  the  recesses  contains,  or  probably  ever  contained,  relics.  That 

one,  it  is  true,  holds  a  fragment  of  the  Cross.  But  where  were  the  relics  of 

the  Apostles,  where  was  the  Virgin's  hair  (remembered  as  late  as  the  nine- 
teenth century),  where  were  the  fragment  of  the  Holy  Sepulchre  and  the 

other  relics,  not  definitely  described  ?' 

But  Petrie  has  another  defence.  "Monkish  biographers,"  it  seems,  could 
not  have  known  what  the  1  lomnach  contained.  lor  no  one  would  have  dared  to 

open  it.  "No  Buperstition  was  and  is  more  common  in  connexion  with  the 

ancient  cumdachs  than  the  dread  of  their  being  opened."1  That  may  be. 
But  that  this  ciundaeh  was  actually  opened  at  the  beginning  of  the  century 
in  which  the  Codes  Salmanticensis  was  written  is  certain.  The  evidence  will 

1m-  produced  lower  down. 

The  Pact  is  that  the  documentary  evidence  is  too  strong  for  Dr.  Petrie's 
hypothesis.  Viewed  without  prepossession,  and  in  the  light  of  the  facts 

disclosed  by  Mr.  Armstrong's  investigation,  it  will  be  found,  as  1  believe,  to 
lead  to  the  following  conclusion.  Prior  t"  the  middle  of  the  fourteenth 

century  the  Domnach  Ah.  used  as  a  receptacle  for  relics,  of  which  it 

contained  a  .  re.     When  the  outer  case  was  made  the  fragment  of  the 

moved  from  the  interior  "i  the  shrine  t<>  a  mure  fitting  position, 

immediately  above  the  representation  of  i lie  crucifixion,  which  was  the  prin- 

cipal ornament  of  the  new  The.,-  ,i  was  Becurely  fixed  in  a  recess, and 

■  \  ..  crystal ;  and  there  it  still  remains. 

."..  The  third  proposition  which  is  essential  for  I  >r.  Petrie's  argument  is 
one  of  which  he  gives  no  proof,  that  the  manuscript  which  was  in  the  shrine 

go  was  "the  treasure  for  whose  honour  and  preservation"  the 
onach  was  ma  e  Dr.  Bernard  makes  short  work  of  it.  "It  is  demon- 

strable," he  write-.  ••  that  the  inm  i  yew  was  not  made  to  contain  the 
in  their  original  form.  For  the  measurements  of  the  inside  of  this 

case                                inches  only:  while  the  MS.,  now  that  it  has  heen  opened, 

een  to  have  Keen  certainly  not  less  than  '.*  inches  long  by  tij  inches  broad."' 

Wi.       1  re  than  twenty  years  ago,  it  appeared  to  me  conclusive.6 

1  Dr.  Petrie  seems  to  have  thought  that  the  relics  mentioned  in  the  Codex  Salmanti- 
censis  were  under  the  ci  'he  outer  case.     The  hypothesis  was  a  priori  probable. 

There  was  a  relic  under  one  of  the  crystals  of  the  shrine  of  the  Cathach  of  St.  Columba 

(Transaction*,  xxxiii  C,  p.  394  .  as  Petrie  doubtless  knew  ;  and  below  one  of  the  crystals 

of  the  Domnach  there  is  a  fragment  of  the  Cross.  But  of  the  six  crystals  on  the  Domnach 

three  are  on  the  plates  which  are  of  Elizabethan  workmanship:  the  scribe  of  the  Codex 

3  tnanticen&U  cannot  have  alluded  t..  them  ;  and  whether  there  were  any  crystals  in  the 

portion  of  the  shrine  which  they  replaced  we  are  ignorant. 
i  p.  20  p.  17.  *  P.  :io6f.  (  Cp.  Bury,  Life  of  St.  Patrick,  p.  309. 
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But  lately  a  doubt  has  insinuated  itself  into  my  mind.  It  is  supposable  that 

the  manuscript,  when  a  shrine  was  made  for  it  in  the  eighth  century,  had 

suffered  considerable  injury,  and  that  its  leaves  were  already  frayed  and 

curled  up.  If  so,  measurements  taken  after  the  leaves  were  flattened  out 
woidd  not  demonstrate  that  it  was  not  the  tenant  for  whose  reception  the 

box  of  yew  was  intended.  And  the  very  fact  that  a  mutilated  and  unsightly 

Gospel  book  was  deemed  worthy  of  an  elaborately  ornamented  cumdach  would 
indicate  a  tradition  that  it  had  belonged,  if  not  to  St.  Patrick,  at  least  to  some 
renowned  saint. 

With  this  suspicion  forcing  itself  upon  me  I  was  anxious  that  fresh 

evidence  should  be  found.  And  a  happy  accident  soon  brought  it  into  my 

hands.  Last  June  I  undertook  to  edit  for  the  Louth  Archaeological  Society 

the  extant  fragments  of  a  Register  of  Clogher  which  had  been  inspected  by 

Archbishop  Ussher  in  his  early  manhood,  and  about  the  same  time  by  George 

Montgomery,  Bishop  of  Clogher,  but  which  has  long  since  disappeared.  The 

Register  was  compiled  as  late  as  1525  ;  but  a  study  of  the  extracts  from  it 

which  still  exist  convinced  me  that  parts  of  it  were  based  on— in  one 

instance  copied  from — a  Register  of  Matthew  Mac  Cathasaigh,  who  was 
Bishop  of  Clogher  for  some  years  before  and  after  1300.  Among  the  passages 

derived  from  this  source  is  one  which  gives  strong  corroboration  to  the  con- 

clusions which  Dr.  Bernard  readied  in  his  paper  on  the  Domnach  Airgid.1 

1  For  the  statements  in  this  paragraph  and  those  that  follow  about  the  Clogher  Register, 
see  my  edition  of  the  fragments  in  the  Louth  Archaeological  Journal,  vol.  iv,  No.  3.  The 

passage  summarized  in  the  next  paragraph  is  Fragment  iii,  and  runs  thus : — 
Memorandum  quod  Dominus  Matheus  episcopus  Clochorensis,  iuit  ad  ecclesiam  beati 

Constantis  de  Eoynys  ad  facieudam  translacionem  beati  Constantis  praespiteri  et  etiam 

beati  fergiuminth  episcopi  de  Cutmaine  [I.  Culmaine]  successoris  beati  Aedhami  Diaconi  et 

invento  corpore  beati  Constantis  divisit  relliquias  eius  in  tres  partes  et  relicts  tertia  parte 
in  ecclesia  de  Eoynys  duas  secum  duxit  ad  ecclesiam  Clochorensem  quarum  vnam  concessit 

ecclesiae  beati  Vumci  decuirjnecli  et  fecit  illam  partem  recondi  in  quodam  scriniolo  in 

quo  similiter  possuit  episcopus  de  relliquiis  supradicti  fergiuminth  episcopi  Aliam  autem 
partem  de  reliquiis  Constantis  fecit  recondi  in  scrinio  nragno  beati  Makartini  in  quadam 

cista  parua  siue  pixide  lignea.  Item  reliquias  beati  fergumiutht  possuit  in  quodam  linteo 
et  fecit  eas  recondi  in  eodem  scrinio.  Item  beatus  Constans  secum  duxit  de  Britanueaf 

tres  viros  praelatae  tidei  ad  serviendum  sibi  et  deo  in  monasterio  suo  de  Eoynys  quorum 
corpora  sepulta  sunt  in  inferior)  parte  Cymiterii  de  Eoynys  et  episcopus  fecit  vnum  de 

ipsis  transferri  cuius  relliquias  possuit  episcopus  in  quodam  scrinio,  quod  dicitui  Membra 
a  Membrana  dictum  quae  ibidem  continebatur  quia  cum  beatus  Tigernacus  hospitaretur 

apud  lysdoniam  vbi  tunc  conventus  monialium  fuerat  sanctarum  qui  conventus  vnam 

habens  oveni  cuius  lana  induebantur  monialcs  fecit  iutertici  illam  ovem  beato  Tygernaco 

pro  carnibus  et  hoc  ignorante  sancto  Tygernaco  :  vnde  beatus  Tigernacus  rogauit 

Dominum  suum  Jesum  Christum  vt  pellis  ilia  afl'eret  lanani  ad  vsum  monialium  sicut  antea 
dabat,  quando  fuit  in  corpore  ovis,  Et  sic  conventus  habebat  lanani  de  pelle  pet  plures 
anuos  sicut  viuente  oue  ad  supplicationem  beati  Tygernaci.  Postea  vero  cum  pellis  ilia 

ad  solem  fuisset  possita  causa  earn  siccandi  coruus  quidam  pellem  in  rostro  recipiens  earn 
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It  tells  us  that  Bishop  MaeCathasaigh  went  to  the  island  of  Eoinis  for 

the  purpose  of  translating  thence  the  relics  of  St.  Constans  and  St.  Fergiu- 
ininth  of  Culniaine.  The  relics  of  these  saints  were  divided  into  three  parts, 

one  part  being  brought  to  Clogher.  The  bishop  at  the  same  time  disinterred 

the  relics  of  a  follower  of  St.  Constans,  and  carried  them  also  to  Clogher. 

The  relics  of  St  ins  were  there  deposited  "in  the  great  shrine  of 

hinnin  a  cei  tain  little  box  (etsta)  or  pix  made  of  wood/'  The 
relics  of  St.  Fergiuminth  were  placed  in  the  same  shrine  wrapped  in  linen 

(in  quodam  tinted)  :  while  those  of  the  unnamed  follower  of  St.  Constans  were 

put  into  another  shrine  known  as  (quod  dicitttr1)  the  Membra.  "We  are  given 
our  choice  of  two  derivations  of  that  obscure  word,  one  of  which  is  interesting 

as  showing  that  the  shrine  was  nough  to  contain  a  sheep-skiD.  Accord- 

ing  t"  the  "ther  derivation  M-  -  equivalent  to  memoriale  scrinium  ;  and 

this  _  rine  was  so  named  "  in  respect  of  the  greater  shrine  which  is 

call  r1)  Domn  .    ijid.     In  which  memorial  shrine  relics  of  saints 
illows  a  sentence  which  may  perhaps  be  rendered, 

t   that  great  shrine  was  intei.  r1)  for  arduous  matters,  but 
this  for  minor  m  The  writer  seems  to  mean  that  the  Domnach  Airgid 

was  call'  not  liecause  of  its  size — for  it  was  evidently  the  smaller  of 
the  two — but  1"  the  veneration  in  which  it  was  held  :  it  was  the 

repository  of  the  more  important  reli  Membra  of  the  less  important. 

The  passage  concludes  with  mt    that    the   anniversary  of   the 

tnv  "ii  'Jtli  September,  1308,  was  ordered  by  the 

bishop  to  be  observed  as  a  festival. 
This  appears  to  lie  the  only  known  document,  except  the  Tripartite  Life, 

in  which  our  shrine  is  called  Domnach  Airgid;  and  it  is  the  only  one  which 

secum  per  aera  reduxit  vsque  ad  sanctum  I'iedanum*  et  dimissit  pellem  ad  pedes  eius, 
qui  sanctus  Biedanust  cognosriens*  pellem  esse  de  qua  fecit  sauctus  Tygernacus  miracula 
remi&sit  candem  pellem  ad  ecclesiam  Clochorensem  Cui  tunc  praefuit  beatus  TygernacuB 

episcopus  et  sic  scrinium  illud  factum  est  ad  opus  illius  pellis  in  quo  pellis  ilia  recondita 
fuit.  Tel  alio  modo  dicitur  Membra  id  est  memoriale  scrineum  respectu  maioris  scrinei, 

qu'd  dicitur  oomnicti  AipjeiT).  in  quo  scrineo  memoriali  reliquiae  sanctorum  fuerunt 

reconditae  \-nura  [I.  vemui  (]  illud  magi  um  scrineum  ad  ardua  negotia  mittebatur.  Hoc 
autem  ad  minora  negotia.  Translacio  quidem  supradicta  fuctat  fuit  apud  Eoynys  octavo 

Idus  septembris  Ann"  Domini  1308  quam  diem  praecipit  episcopus  obseruari  pro  factot 
•sto]  translacionis  plurimorum  confessorum. 

■e  the  present  tense.     Both  shrines  would  seem  to  have  been  in  existence  and 

still  at  Clogher  in  1  •"  - 
1  I  am  doubtful  about  this  translation.  Perhaps  mittebatur  means  'was  sent,'  i.e. 

from  Clogher  to  outlying  places,  for  the  taking  of  oaths,  especially  of  expurgation.  The 

Domnach  was  used  in  this  way  in  the  last  century  (Mason,  I.e.).  But  the  whole  context 

shows  that  the  more  important  relics  were  reserved  for  the  Domnach,  and  that  would  be 

sufficient  reason  for  '  sending  '  it  only  on  more  difficult  or  remarkable  occasions. 
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gives  contemporary  witness  to  an  incident  in  its  history  prior  to  the  nine- 

teenth century.     It  is  of  great  interest. 

It  proves  that  a  few  years,  at  the  most  forty-five,  before  the  outer  case  was 

made  the  Domnach  was  not  at  Clones  but  at  Clogher,  and  it  implies  that 

Clogher  was  its  normal  home.  "We  may  infer,  with  little  hesitation,  that  it 
was  there  from  the  time  of  the  writing  of  the  Tripartite  Life  of  St.  Patrick  and 

the  Life  of  St.  Mac  Cairthinn  to  the  year  1308.  Moreover  in  that  year  it  was 

the  principal  shrine  of  the  cathedral  church.  It  is  most  unlikely  that  the 

bishops  surrendered  it  to  the  Abbot  of  Clones  shortly  afterwards.  Indeed  the 

inference  is  probable  that  it  was  retained  in  the  cathedral  as  long  as  the  see 

was  held  by  bishops  who  set  a  high  value  on  a  shrine  so  ancient,  and  on  the 

relics  which  it  contained,  that  is  to  the  last  decade  of  the  sixteenth  century. 
The  document  itself  seems  to  indicate  that  it  was  still  in  its  old  home  in  1525, 

when  the  Clogher  Eegister  was  compiled.  Why  the  permission  of  the  comarb 

of  Tigernach  should  have  been  required  for  the  construction  of  the  new  case 

it  is  impossible  to  determine ;  but  the  inscription  which  records  this  fact  can 

no  longer  be  held  to  prove  that  it  belonged  to  Clones.1 

Further,  the  alternative  title  of  the  Domnach  was  the  "  great  shrine  of 

St.  Mac  Cairthinn."  This  makes  it  fairly  probable  that  the  shrine  was  supposed 
to  be  as  old  as  the  fifth  or  early  sixth  century,  and  it  confirms  the  opinion 

already  expressed  that  at  the  beginning  of  the  fourteenth  century  it  was 

believed  to  have  been  always  the  property  of  the  church  of  Clogher.  But  in 

view  of  the  inscription  just  mentioned,  the  omission  of  any  reference  to 

St.  Tigernach  is  significant.  Hardly  less  significant  is  the  silence  about 

St.  Patrick.  We  may  venture  to  infer  from  it  that  the  story  that  the 

Domnach  was  a  gift  from  St.  Patrick  to  St.  Mac  Cairthinn  was  unknown  or 

disbelieved  at  Clogher. 

Again,  the  shrine  was  obviously  used  as  a  reliquary.  The  relics  of 

St.  Constans  and  those  of  St.  Fergiumiuth  were  laid  in  it,  the  former  enclosed 

in  a  "  cista  parua  siue  pixis,"  the  latter  wrapped  in  linen.  There  can  be  no 

doubt  of  the  fact  if  the  "  cista  parua  "  is  the  existing  box  of  yew  ;  but  this  is 

improbable.2  It  is  certain,  however,  that  neither  the  small  cista  nor  the  linen 
wrapping  can  have  been  attached  to  the  outside  of  the  case.  Nor  can  they 

have  been  placed  beneath  crystals,  even  if  we  suppose  that  the  original  metal 

covering  had  such  adornments.     Be  it  remembered  that  here  we  have  to  do 

1  See  further  below,  p.  12G. 

2  For  these  reasons  :  (1)  it  would  hardly  have  been  called  a  '•parua  cista"  ;  (2)  the 
context  suggests  that  the  "  cista  "  was  made  for  the  reception  of  the  relics :  the  yew  box 
was  in  the  shrine  from  the  first  ;  (3)  the  relics  of  St.  Fergiumiuth  were  apparently  not  in 

the  "cista  "  ;  but  they  could  not  have  been  in  the  shrine  and  yet  outside  its  lining. 

R.I. A.  PROC,  VOL.  XXXIV,  SECT.   C.  I'.' 
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with  the  Doranach  Airgid  proper :  the  outer  case  had  not  yet  been  made. 

And  the  statement  of  the  document  is  express :  '  aliam  partem  de  reliquiis 

fecit  recondi  in  scrinio.'  Further,  there  is  no  hint  that  there  was  a  book  in  the 
receptacle  into  which  the  relics  were  put.  And  there  is  nothing  in  the 

memorandum  to  suggest  that  in  1525  the  shrine  was  used  for  any  other 

purpose  than  that  which  it  fulfilled  in  1308. 

Finally,  there  can  be  no  question,  in  spite  of  Petrie's  assertion  that  such 
an  act  was  impossible,  that  on  this  occasion  the  Domnach  was  opened,  and 

tbat  the  eyes  of  at  least  a  few  favoured  ecclesiastics  saw  what  it  contained. 

There  is  no  improbability  in  the  assumption  that  "  monkish  writers  "  shared 
the  knowledge  which  they  obtained. 

\\'.-  may  now  turn  to  another  part  of  the  Clogher  Register,  in  which  we 
might  reasonably  have  expected  to  find  mention  of  the  Domnach.  In  the 

course  of  this  paper  I  have  frequently  referred  to  a  fragment  of  a  Life  of 

t  Ti i ii ii  in  the  Codex  Salmanticensis.  Now  in  1528,  three  years 

after  the  main  part  of  tin-  Register  had  been  completed,  Patrick  O'Cuillean, 
Bishop  of  Clogher,  added  to  it  an  office  for  the  festival  of  the  patron  saint  of 

the  diocese.  There  remain  of  it  the  hymn  and  the  lesson.1  The  latter  is  a 

ahorl  Lil  I  '  liithinn  which  has  an  evident  relation  to  the  Salamanca 
fragni'iit.    The  differencef  n  them  are  not  such  as  to  forbid  the  belief 

ili.it  they  are  two  recensions  of  the  same  original.  Apart  from  blunders  of 

the  Bcribes   they  fall  under  thra  In  the  Register  there  are  many 

_i.t  variations  from  the  Codex  Salmanticensis,  which  maybe  described  as 

stylistic,  alterations  of  the  order  of  the  words,  and  so  forth,  which  do  not 

alter  the  sense.     Secondly,   I  ster  omits  four  passages  and  abridges 

others,  all  "f  which  are  found  in  the  Salamanca  copy:  of  the  omitted  pieces 

one  was  certainly  in  the  ultimate,  if  not  in  the  immediate,  exemplar  of  the 

lesson  in  the  Reg  ster.    And  lastly,  thi  r  adds  a  paragraph  at  the  end, 

relating  the  appearance  of  the  saint  in  a  vision  to  a  woman,  and  mentioning 
his  death  on  24th  March.  We  have  sufficient  reason  to  believe  that  these 

variant-  ges  deliberately  made  by  Dishop  O'Cuillean  in  the  text 
of  the  lesson  :  for  at  th>-  end  "f  the  Otlice  he  wrote  the  following  note : — 

"  Suprascriptum  officium  fuithic  per  Beverendum  uirum  Patricium  Culinn 
episcopum  Clochorensem  ad  utilitatem  publicain  ecclesie  Clochorensis 

redactum  ex  antiquis  libris  ordinis  sancti  Augustini  studiose  transcriptum,  et 

secundum  osum  Rnmanum  in  melius  ordinatum  atque  reformatum  superrlua 

reticendo  ac  diminuta  augendo  et  perfectius  emendando,  Anno  Domini  1528." 
Here  the  bishop  avows  that  he  altered  the  text,  and  he  divides  his  changes 

under  the  three  heads  of  omissions,  additions,  and  emendations,  no  doubt  of 

style. 

1  Extract  xi  in  my  edition. 
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Now  one  of  his  omissions  is  very  remarkable.  It  is  in  the  passage  relating 

to  the  foundation  of  the  monastery  of  Clogher.  I  print  it  in  full  in  order 

that  the  reader  may  be  able  to  compare  it  with  the  corresponding  part  of  the 

fragment  in  the  Codex  Salmanticensis  quoted  above,  p.  110. 

"  Denique  cum  ipse  in  vniuersali  praedicaret  sem[en]  vitae  per  hiberniam 
serendo  juuenilis  annos  aetatis  suae  transegit  die  quadam  Patricium  patrem 

more  solito  transiens  per  quoddam  flumen  et  portans  sacrum  onus  deponeinln 

suspirauit  et  percontatus  a  pio  patre  vt  quid  suspiraret  inquit  pater  accedente 

senio  vires  meae  deficiunt,  et  assiduum  me  grauat  iter,  fac  igitur  inf  si  placet 

in  vno  loco  deo  et  tibi  servire,  sanctus  Patricius  ait,  placet  ait  vade  in 

bonef  et  monasterium  construe  in  platea  ante  regalem  sedem  Ergallencium 

inde  resurrecturus  in  gloria,  ilia' desolabitur,  tua  vero  sedes  de  die  in  diem 
augumentabiturf  de  cuius  sacro  Cymiterio  plures  ad  beatam  vitam  sunt 

resurrecturi.  Deinde  vir  sanctus  ad  praefatam  plateam  perveniens  Glochorense 

fundauit  monasterium." 
In  this  extract  there  are  many  minor  departures  from  the  Salamancan 

text.  But  far  more  important  is  the  complete  excision  of  two  consecutive 

sentences,  the  first  of  which  begins,  "  Et  addidit,  Accipe,  inquit,  baculum." 

Bishop  O'Cuillean  has  actually  omitted  all  reference  to  the  gift  by  St.  Patrick 
to  St.  Mac  Cairthinn  of  his  staff  and  shrine.  How  can  this  be  accounted  for? 

Most  readily,  I  think,  on  the  supposition  that  the  bishop  rejected  the  old 

legend  of  the  donation  of  the  Domnach.  If  lie  had  believed  it  to  be  a  true 

story,  he  would  hardly  have  omitted  it.  It  could  not  have  been  regarded  as 

one  of  the  superfluous  things  which,  as  he  tells  us,  he  passed  over  in  silence.1 
It  will  be  remembered  that  we  have  already  had  reason  to  doubt  that  this 

tradition  was  accepted  at  Clogher  in  1308  ;  and  the  story  told  600  years 

later,  that  the  Domnach  was  brought  from  Borne  by  Donagh  O'Hanlon,  is 
proof  that  it  was  not  accepted  in  the  Maguire  country  in  the  nineteenth 

century.  It  is  worthy  of  note,  in  this  connexion,  that  in  none  of  the  extant 

fragments  of  the  Clogher  Register  is  St.  Patrick  claimed  as  founder  or  first 

bishop  of  the  see,  though  St.  Mac  Cairthinn  is  said  to  have  been  his  disciple 

and  "  fortis  athleta."  In  the  Catalogue  of  bishops  St.  Mochta  of  Louth  is  the 
first,2  and  St.  Mac  Cairthinn  the  second,  St.  Patrick  receiving  only  incidental 

1  It  is  of  course  possible  that  this  episode  was  not  omitted  by  Bishop  O'Cuillean.  but 
inserted  from  another  source  in  the  Codex  Salmanticensis.  If  that  be  the  true  account  of 

the  matter,  we  still  have  evidence  that  the  Life  of  St.  Mac  Cairihinn  used  at  Clogher  knew 
nothing  of  the  donation. 

-'  Extract  ii.  The  uame  is  latinized  "  Matheus."  According  to  Ware  the  Register 
described  Mac  Cairthinn  as  the  first  bishop  (De  Praes.  Hib.,  p.  41),  but  this  is  an  error. 

Jocelin  ignores  St.  Mochta,  and  makes  St.  Patrick  the  first  bishop.  See  above,  p.  lit1, 
note. 

[19 
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mention.  This  is  the  more  remarkable,  inasmuch  as  St.  Patrick's  preaching 
at  Clogher  is  referred  to,  and  the  see-lands  are  regarded  as  in  some  sense 

belonging  to  him.1  Thus  there  is  some  reason  to  think  that  the  tradition, 
ancient  as  it  seems  to  have  been,  that  the  Domnach  Airgid  belonged  to 

St.  Patrick,  was  never  current  at  Clogher.  If  so,  its  value  for  historical 

purposes  is  seriously  diminished.  It  may  well  have  been  invented  to  support 

the  ever-growing  pretensions  of  the  see  of  Armagh. 
I  conclude  by  summing  up  the  main  results  to  which  this  investigation 

seems  to  have  led  us.     It  appears  probable  that  the  Domnach  Airgid  was 

served  at  <  logher  from  the  time  of  its  construction  to  the  end  of  the 

sixteenth  century.     Then  vidence  that  it  was  a  book-shrine.     At  the 
end  of  the  thirteenth  century  it  was  certainly  used  as  a  reliquary.  It  is 

unlikely  that  at  that  period  it  held  a  book.  The  manuscript  which  was  found 

in  it  in  1832  was  probably  put  into  it  in  some  later  century,  just  as  some 

leaves  of  a  manuscript  which  do  not  1  _  it  were  placed  in  the  cumdach 

of  the  Book  of  Mulling.5  Lastly,  there  is  the  gravest  reason  to  doubt  the 
historicity  of  the  tradition  which  credi;-  St  Patrick  with  having  given  the 
D  :..:  .  3  Cairthinn.    That  tradition  cannot  be  invoked  as  a  proof 

be  antiquity  of  the  G  k  which  it  enshrined  in  later  times.     The 

que-  .  ttlement    is  possible,  by    tin- 
palaeographers. 

E   AIiPED   in    Pw 

When   the    :  .  read   before  the  Academy,  my  friend 

r  made  some  striking  remarks  upon  it,  the 

substance  of  which  he  has  kindly  reduced  to  writing  in  the  following  com- 
munication : — 

I. — The  following  facts  have  been  brought  forward : — 
1.  There  was  in  mediaeval  times  a  shrine  _  ler  known  as  Domnach 

known  including  a  lock  of  hair  of   the 

Blessed  Virgin.     One  tradition,  n  otly  universally  believed,  ascribed 

its  origin  to  St.  Patrick. 

is  opened  in  the  year  1308,  and  further  relics  (not  a  book) 

were  a""  .  The  nature  of  these  relics 
is  specified  at  least  in  general  terms  in  the  Register  of  Clogher. 

3.  The  shrine  in  the  tion,  identified  by  Petrie  with  the 

Clogher  shrine,  was  traditionally  called  Domna 

Petrie:  it  contained  '  d  relics,  nature  not  specifi-  he  Statistical 

.    O'Beirne's  letter,  append  Traits  and  £  mentions 
a  lock  of  hair  of  the  Virgin  as  among  its  contents.     It  is  curious  that  Petrie 

1  Extract  iv.  trs  on  the  Book  of  Mulling,  p.  12  f. 
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makes  no  reference  to  this  tradition,  which  is  the  strongest  argument  in  favour 

of  his  theory  of  the  identification  of  the  two  shrines. 

4.  The  inscription  on  which  Petrie  relied  fur  the  identification  of  the 

Academy  shrine  with  the  shrine  of  Clogher  is  now  shown  to  have  been  mis- 
read; and  the  only  historical  inscription  on  the  shrine  connects  it  with 

Clones,  not  with  Clogher. 

5.  The  Academy  shrine  was  found  to  have  contents  quite  different  from 

those  known  to  have  been  in  the  Clogher  shrine. 

II. — From  these  facts  I  draw  the  following  conclusions  : — 

1.  The  Clogher  shrine  is  not  identical  with  the  Academy  shrine.  The  Clogher 

shrine,  with  its  relics,  is  lost ;  probably  it  disappeared  at  the  Eeformation. 

2.  The  Academy  shrine  is  a  Clones  shrine,  to  which  no  authentic  tradition 

attaches.  But  the  nature  of  the  more  important  relics  in  the  Clogher  shrine 

was  well  known  :  and  after  the  disappearance  of  the  Clogher  shrine  the 

popular  traditions  with  regard  to  them  became  attached  to  the  Clones  shrine 
and  its  then  unknown  contents. 

III. — With  regard  to  the  contents  of  the  Clones  shrine,  it  is  to  be  noticed — 

1.  That  the  book  was  a  crushed,  illegible  fragment,  not  a  carefully  pre- 

served MS.  such  as  we  usually  find  in  book-shrines  (e.g.  the  Cathach,  or  the 
Stowe  Missal).  Therefore,  either  the  book  was  itself  preserved,  not  for  study 

but  as  a  relic ;  or  else  was  a  worthless  bit  of  padding  squeezed  into  the  box 

when  its  legitimate  contents  were  either  lost  or  abstracted.  Of  the  two 

theories,  the  former  is  by  far  the  more  probable.  It  explains  at  once  what 

would  otherwise  be  unintelligible — why  were  these  fragments,  from  a  literary 
point  of  view  useless,  deposited  in  the  case  ? 

2.  This  being  assumed,  the  following  further  deductions  appear  probable  : 

a.  That  the  book  belonged,  or  was  supposed  to  have  belonged,  to  some 

important  saint  connected  with  Clones,  and  was  there  preserved  as  a  relic  of 

him.     Most  likely  this  would  be  Tigernach  himself,  the  founder  of  Clones. 

b.  That  it  was  for  a  long  time  used  as  a  wonder-working  relic,  and 

maltreated  in  various  ways  as  such — cut  up  for  amulets,  soaked  in  water 

to  be  subsequently  administered  for  curative  purposes,  &c.  Such  treatment 
would  be  sufficient  to  account  for  its  condition. 

c.  That  after  it  had  suffered  serious  injury  from  a  continuance  of  this 

treatment,  it  was  encased  in  the  yew  box,  perhaps  for  convenience  of  trans- 

port rather  than  for  preservation.  This  box  could  be  opened,  and  the 
maltreatment  of  the  MS.  continued  as  before. 

d.  That  in  time  the  ecclesiastics  of  Clones  realized  that  the  relic  would 

disappear  under  this  treatment  altogether,  and  therefore  they  hermetically 
sealed  it  up  by  enclosing  the  box  in  bronze  plates. 
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e.  That,  long  afterwards,  the  silver  outer  case  was  added.  It  was  not  till 

this  was  done  that  the  shrine  could  be  called  Domnach  Airgid ;  it  follows 
that  it  cannot  be  the  shrine  referred  to  under  that  name  in  the  Vita 

Tripartita  Patricii,  which  is  a  document  much  older  than  the  outer  case  of 

the  reliquary. 

/.  That  in  time  (probably  after  the  Beformation)  the  true  nature  of  the 

contents  of  the  Clones  shrine  became  forgotten,  and  it  was  then  popularly 

credited  with  being  the  receptacle  of  the  far  more  important  and  impressive 

•  whirl,  the  lost  Clogher  shrine  had  contained. 

The  main  point  in  this  very  interesting  criticism  is  Professor  Macalister's 
contention  that  Petrie  wrongly  identified  the  shrine  found  at  Brookeborough 

in  1832  (the  Academy  shrine)  with  the  Domnach  Airgid  mentioned  in  the 

Tripartite  Life  (the  Clogher  Bhvine).  It  gives  me  the  opportunity  of  supply- 

ing a  defect  in  my  paper,  in  which  I  have  adopted  Petrie'a  assumption  without 
argument    The  evidence  may  be  stated  as  follows:  — 

1.  The  word  ••  Domnach  "  is  very  rarely  used  as  Bynonymous  with  "shrine." 
It  was  applied  to  the  Academy  and  Clogher  shrines,  and,  so  far  as  I  know,  to 
no  otl 

2.  The  epithet  airgid,  which  was  used  of  the  Clogher  shrine,  suits  the 

inner  metal  ease  of  the  Academy  shrine :  it  was  in  appearance  a  silver  box.    It 
true  that  this  shrine  had  in  strictness  no  title  to  the  epithet 

before  the  silver-gilt  plates  had  Keen  added.    But  it  must  not  be  assumed  thai 

the  name  DomiUV  A  d  was  de\i.-od  by  the  maker  of  the  shrine  to  which  it 

was  applied,  or  by  others  who  knew  the  details  of  its  structure.  It  is  much 

more  likely  to  have  been  a  popular  designation  of  later  days.  That  ordinary 

folk  should  have  supposed  that  the  Academy  shrine  was  made  of  silver  is  not 

surprising.  Till  Mr.  Armstrong  told  us  that  its  coating  was  of  tin,  all  inves- 

tigators held  that  it  was  of  silver.  To  he  sure,  they  recognized  that  it  was 

only  a  coating  :  hut  then  they  saw  the  bronze  plates  which  it  covered.  ISefore 

tie  worn  off,  and  while  the  inside  of  the  case  was  not  in  view, 

the  Bhrine  might  quite  naturally  he  dubbed  "of  silver."  But  when  the  gilded 
cov  -  made,  that  description  became  obsolete.     If  after  that  date  it 

had  ■  might  !.  a  called  Uorrmach  uir.    On  Petrie's 

hypothesis  it  is  easy  to  see  why  in  later  centuries  the  epithet  airgid  was 

dropped,  and  it  came  to  be  known  simply  as  '  the  Domnach.' 
3.  We  have  little  evidence  about  the  material  of  which  shrines  were 

made  in  early  times.  Shrines  are  frequently  mentioned  in  the  Annals;  hut 

apart  from  those  of  St.  Conlaed  and  St  Ronan,  "of  gold  and  silver,"  con- 

structed about  800,  and  the  golden  cumdach  of  the  Book  of  Kells,  stolen  in 

1006,  on  account  of  which  the  book  "  was  the  principal  relic  of  the  western 
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world,"1  1  can  recall  no  instance  in  which  the  material  of  a  shrine  is  specified. 
We  may  infer  that  these  were  exceptional  shrines,  and  that  the  nse  of  the 

precious  metals,  or  what  passed  for  such,  was  unusual.  This  conclusion  is 

not  disturbed  by  the  legend  that  St.  Columba  desired  a  church  "  full  of  gold 

and  silver  to  cover  relics  and  shrines  withal,"2  We  may  believe,  therefore, 

that  "  silver  shrines  "  were  rare,  though  we  have  an  example,  perhaps  older 
than  the  Clogher  shrine,  in  the  Lough  Erne  shrine,  which,  like  it,  is  coated 

with  tin.  The  very  name  Domnach  Airgid,  clearly  in  the  tenth  century  a 

widely  current  designation  of  a  well-known  reliquary,  implies  as  much. 

It  would  be  remarkable  if  there  were  then  two  "  silver  shrines "  in  the 
neighbouring  churches  of  Clogher  and  Clones,  one  of  which  was  called 

Domnach  Airgid  as  a  distinctive  epithet,  while  the  other  was  simply  known 
as  the  Domnach. 

4.  The  Clogher  and  Academy  shrines  seem  to  have  been  of  even  date. 

Mr.  Armstrong  has  assigned  the  latter,  and  I  the  former,  to  the  eighth 

century.  Mr.  Armstrong's  terminus  a  quo  is  the  end  of  the  seventh  century ; 
my  terminus  ad  quern  is  the  beginning  of  the  ninth. 

5.  Dr.  O'Beirne,  in  a  letter  written  to  Betham  before  the  latter  had  seen 

the  Academy  shrine,  reporting  information  gleaned  from  "the  country  people" 

as  to  its  contents,  declared  that  "  the  chief  treasure  it  was  supposed  to  contain 

was  a  lock  of  the  Virgin's  hair."3  Petrie  thought  it  probable  that  a  fragment 
of  the  Cross  was  concealed  under  the  crystal  above  the  representation  of  the 

Crucifixion.  This  is  unlikely  to  have  been  a  pure  guess,  and  it  may  well 

have  been  a  tradition  reported  to  him  by  Mr.  Smith,  who  was  associated  with 

Dr.  O'Beirne  in  his  investigations  into  the  local  traditions.  It  has  now 
proved  correct,  and  I  have  suggested  that  this  relic  may  have  been  removed 

from  the  interior  in  the  fourteenth  century.  But  among  the  relics  in  the 

Clogher  shrine  were  also  a  fragment  of  the  Cross  and  some  hairs  of  the 

Blessed  Virgin. 

6.  On  Professor  Macalister's  theory  the  Academy  shrine  was  transferred 

from  Clones  to  the  Maguire  country ;  on  Petrie's  from  Clogher  to  the  same 
district.  The  latter  is  the  more  probable  hypothesis;  for  the  Maguires 
must  have  had  closer  relations  with  their  cathedral  church  than  with  the 

monastery  of  Clones.  When  the  princes  of  the  diocese  were  called  together 

in  1297  to  consider  the  bull  Clcricis  laicos,  they  assembled  in  three  groups. 

The  first  consisted  of  Donmall  O'Neill  and  the  chiefs  of  Tir  Eoghain. 
The  second  included  Brian  MacMahon,  King  of  Oriel,  bis  brother  Ralph, 

1  Annals  of  Ulster  s.  aa.  799,  800,  1006.  The  cumdach  of  the  Book  of  Durrow  is  not 

said  to  have  been  of  '  plated  silver,'  as  Miss  M.  Stokes  asserts  {Early  Christian  Art  in 
Ireland,  p.  90).  Ic  was  adorned  with  a  silver  cross  (Robinson,  Celtic  Illuminative  Art, 

p.  xx). 

'  Stokes,  Lismore  Lives,  p.  17-1.         3  Carleton,  Trails  ami  Stories,  1853,  vol.  iii.  p.  I-Il'. 
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King  of  Dartraige  (in  which  is  Clones),  and  other  nobles,  nearly  all  from  the 

present  county  of  Monaghan.  The  third  was  headed  by  Donn  Maguire, 

King  of  Lough  Erne.1  This  grouping  must  represent  the  natural  division  of 
the  diocese  at  the  time.  The  close  connexion  which  subsisted  between 

Clogher  and  the  western  part  of  the  diocese  is  indicated  by  the  names  of  the 

principal  members  of  the  Cathedral  Chapter.  Thus,  between  1450  and  1550 

we  know  the  surnames  of  fiv-  Deans — three  Mac  Cawells  (a  Tyrone  name) 

and   two  M   \        -        Dean  McCrenyr"  (Shirley's  M  p.  321)  was 
apparently  a  native  of  Co.  Monaghan,  but  it  is  not  certain  that  he  was  Dean 

of  the  Cathedral  Church.  In  the  same  period  three  Archdeacons  are  known — 

two  Maguircs  and  an  0'<   issidy.    I  .  Fermanagh  name,  and  in  the 
fifteenth  and  sixteenth  centuries  the  family  was  intimately  associated  with 

the  Magnires  (see  Mac  Carthy.  Anno/*  .  index  >. 

Thee  -titute  a  strong  argument  that  the  Academy 
and  utical.     The  only  difficulty  in  the  way  is  the 

ription  to   which    l'r       -       M  But   it   does  not  prove 
that  the  outer  case  was  m  Bhrine  preserved  at  Clones.    If  the  shrine 

had  been  in  the  custody  of  the  I  t     nach,  the  case  would  have  been 

made  by  his  order,  not  merely  by  his  permission.     The  shrine  of  the  cathach 

nnell  relic— was  made  "by"  Cathbarr  O'Donnell 
ami       -■      I »  imnall  M  icE  marb  of  Kells,  and  the  artist  who  con- 

structed it  1:  The  meaning  of  this  seems  to  be  that  O'Donnell, 
by  •       b  marb,  had  ihe  Bhrine  made  by  a  Kells  worker. 
Our  inscription  i  than  thai,  by  permission  of  the  Abbot 

metal-worker  of  bis  monastery  executed  the  work  which  the 
autl  _  .     Whether  he  did  the  work  at  Clones  or  at 
I 

It  is  uni  Macalister's  arguments  in  further 

lil.    But  his  final  "  deductions  "  mm  passed  over  in  silence.    They 
i]it   found   in  the  shrine  a  date  long  prior  to  the 

box  which   is  issumed  to  1"'  more  ancient  than  the  earliest 
The  mam  .  cannot  be  later  than  c.  650. 

It  i  ■'.  that  it  may  have  belong  5t  Tigenuv  h,  who  died  in  550. 

Palaeogi  whether  the  script  is  consistent  with  so  early  a 

date.     But  the  text  is  Vulgate  with  Old   Latin  mixture.'     That  such  a  text 
should  have  been  in  use  in  Ireland  by  550  or  even  650  may  be  pronounced 

at  least  improbable  in  view  of  the  history  of  the  Latin  Scriptures  in  this 
count  H.  J.  L. 

'  Clogher  5  :ii.  :  Proceedings  R.I. A.,  xxxiii  C,  391. 
'  7Y,  R.I.A.,  \\\.  310ff. 

'  Proceeding!  Ill  A.,  xxxni  C,  ::14  If.     If  Professor  M.icalister's  date  (cent,  ix)  for  the 
•  ln-ow  be  ■  he  improbability  becomes  greater. 
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The  subject  of  Irish  local  mythology1  has  never,  up  to  the  present  time,  been 

studied  on  scientific  lines.  Save  the  great  sanctuaries,2  no  attempt  lias  been 
made  to  localize  the  centres  of  the  worship  of  the  Celtic  gods.  In  Ireland,  the 

usual  method  has  been  to  bring  together  a  crude  heap  of  legends  of  all  periods 
and  districts,  and  try  to  bring  order  out  of  the  chaos  as  it  exists.  Naturally 
no  consistent  results  emerged  from  so  unscientific  a  process ;  there  was 

always  a  large  waste  product,  as  in  an  abortive  chemical  experiment,  and 

1  I  use  the  following  abbreviations  among  more  obvious  ones: — R.  Soc.  Antt.  Ir. 
=  Royal  Society  of  Antiquaries  of  Ireland,  under  its  successive  names  ;  Dind  S.  =  Dind 

Senchas  (Rennes  and  Metr.,  metrical)  ;  Hib.  Lect.  iv  =  "  Celtic  Heathendom,"  J.  Rhys, 
Hibbert  Lectures,  iv,  1886  ;  Ir.  Myth.  Cyc.  =  "  Irish  Mythological  Cycle,"  II.  D'Arboia 
de  Jubainville  (tt.  Ric.  Best,  1903);  Encyc.  Rolig.,  Professor  MacCulloch,  on  Celtic 

Religion,  Encyclopaedia  of  Religion  and  Ethics,  vol.  iii ;  "  Leab.  Gabh "  =  Leabhar 
Gabhala  i,  MacNeill  and  Macalister ;  "Silva  Gad."  =  "  Silva  Gadelica"  (far.  S.  H. 

O'Grady)  ;  "Keating  Hist."  =  "History  of  Ireland"  (Ir.  Texts  edition)  j  "Agall" 

=  Agallamh  na  Senorach  (version  in  Silva  Gadelica)  ii.  "Holder,"  Alfred,  "Alt- 
celtischer  Sprachschatz." 

2  Since  this  paper  was  written,  Professor  Macalister's  important  monograph  on  Tara 
has  been  read. 

R.I. A.  PROC,  VOL.  XXXIV,    SECT.  C.  [20] 



128  Proceedings  of  the  Royal  Irish  Academy. 

this  was  ignored,  or  "  written  off,"  with  a  light  heart,  as  "  inconsistent  with 

the  facts,"  i.e.  with  some  one  group  of  facts.  The  fault  is  that  such  workers 
failed  to  see  that  we  have  stories  told  of  the  gods  in  various  tribes  (contra- 

dictory even  where  ancient),  and  a  huge  mass  of  corrupted  theories  and 

chronologies,  later  than  a.d.  1050,  formed  without  realizing  its  contradictory 

nature.  There  is  no  "  in  the  beginning  "  in  Irish  mythology ;  and  even  of  the 

ending,  "  the  last  great  battle  of  the  gods,"1  we  have  a  duplicated  and  irre- 
concilable account,  not  a  clear-cut  tale,  like  that  of  "  the  days  when  Ymir 

dwelt,"  or  of  Ragnardk,  in  the  Norse  mythology.  It  is  our  duty  to  begin 
research,  even  if  we  have  to  penetrate  many  a  labyrinth  leading  to  nowhere, 

and  to  lament  the  loss  of  many  a  plausible  system.  A  false  theory  negatived 

positive  result.  I  make  no  claim  for  my  own  theories,  but  that  they 

seem  to  contain  tin-  facts  known  to  us  at  present;  in  no  confidence,  but  in 

much  uncertainty,  1  am  entering  on  an  unexplored  country.  I  was  dis- 

appointed  that  my  'Aine papers'  (a  portion  of  the  present  larger  study,  then 
nearly  complete)  drew  me  ""  helpful  criticism.  1  only  gol  evidence  of  the 

itence  of  a  deep  prejudii  \  -t  folk-lore  and  mythology,  in  such 

criticisms  as  "button  i  nperatition "  and  "bringing  legends  into  the 

study  of  forte."  Now  we,  alone  in  Western  Europe,  have  a  large  mass 
early  literary  mate-rial  to  help  us,  and  (anywhere  but  here)  it  is  a 

truism  that  every  ray  of  light  should  be  concentrated  on  a  subject.  Ireland 

being   "the  I  rt  of  lost  causes,"   preserved   record  of  a  European 
"culture"  as  primitive  as  that  of  the  South  Seas,  and  therefore  invaluable  for 

the  history  of  hun  nee;*  elsewhere  its  existence  is  only  to  be  established 
from  hints  and  equivocal  survivals.     Our  early  tales  are  no  aitifieial  fiction, 

but  fragmentary  beliefs  of  the  pagan  period, equally  valuable  for  topography 

•The       I    •       Battle"  (Revue  Celtique,  xii,  p.  57)  mentions  Norse  coins,  and  is 
evidently  "  rationalized  1.     Rhys  hesitates  to  accept  the  battles  as  one, 
bat   the   "  First  "    I  ma  a  euhemerized  version   of  the   other.     De   Jubainville 
(Ir.  Myti.  for  their  identity.     Tin.-  two  battles  first  appear  with 

1 1060.    The  battles  coincide  with  the  feasts  of  Midsummer  and 

hain.    Sanaa  Chorrnaic  (<.<!    W.  Stokes,  p.  123)  mentions  one  battle  ;  so  does  Cinaed 

Da  Arti  'his  being  the  so-called  "second"  6ght.     See  also  Eriu,  viii,  pp.  17. 
ire,  "  Mythology  "f  the  British  Isles     p.  76. 

xxxiii.  p.  '.'.  p.  444  :   xxxiv.  p.  47. 

:. n-iii  among  thi  Rev.  Celt.,  xxi,  p.  269) ;    'Human  Head 
Trophies,"  Celtic  Rev.  iii,  pp.  68   -1      Encyc.  Relig.,  vi,  pp.  634-8.     Rev.  Celt.,  xxxiv. 

S.  Reins  Human  Sacrifice,"  Erin,  ii,  p.  86.    Dr.Joy«        -  History 
of  Ancient  Ireland,"  i.  p.  238.  Human  skulls  were  found  under  .in  altar  inscribed  to  tin- 

Celt  Encyc  Relig.,  vi.  Such  heads  are  the  "mast  crop  of  Mach.i." 
"Three  Irish  I  Stoki  p.xxxv;  Echtra  Airt in  B  Fermoy,  f .  139 ; 
Erin,  iii.  p.  166.  ische  Texte,  3rd  scr.,  1st  pt.  ;  tabus,  notably  the  Book  of 

ichullin,  Bruden  Da  Derga  also  paper  by  Mis*  K.  Hull,  Folk 
1 
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and  for  mythology.  Topographical  comment — I  will  not  say  criticism — has 

been  equally  inefficient.1  A  theory  is  not  refuted  by  saying  "  all  the  great 

antiquarians  are  against  you,"  "  the  Psalter  of  Tara  (!)  refutes  that,"  or 

"  O'Donovan  has  set  the  question  past  all  doubt."  These  remarks  only  prove 
that  we  have  hardly  commenced  scientific  archaeology  in  this  country. 

(A) — The  Borderland  before  History. 

Ireland  being  cutoff  so  much  from  the  world-centre  in  the  beginning  of  our 

era,  naturally  got  little  record  from  Greece,  Italy,  or  from  those  who  have  left  us 

so  little  independent  material  about  themselves  as  Gaul  and  Britain  have  done. 

A  great  geographer,  about  a.d.  160,  collected  the  names  and  positions  of 

several  nations  and  places  in  our  island.  Beyond  that,  we  only  get  a  tale  of 

an  expelled  chief,  who,  late  in  the  first  century,  sought  aid  from  a  foreigner 

against  his  countrymen;  a  hint  of  an  unrecorded  landing  "  beyond  the  shores 

of  Juverna "  ;  sketches  of  "  the  Scot "  (doubtless  our  Mall  of  the  Nine 

Hostages)  "  making  the  sea  foam  with  hostile  oars "  ;  of  his  defeat  and  the 

grief  of  "  icy  Ierne  "  at  the  slaughter  of  her  sons — little  else.  Our  native 
material  in  general  was  handed  down  (much,  presumably,  in  mnemonic  verses) 

by  schools  of  bards  and  druids  till  Ireland,  fully  Christianized,  reduced  her 

tales  to  writing  in  the  late  sixth  or  earliest  seventh  century.  There  is  little 

doubt  as  to  our  having  some  slightly  altered  material  preceding,  perhaps,  the 

fourth  century.  Unfortunately  this  has  been  recast,  so  that  even  its  broad 

outlines  may  be  questioned.  Ptolemy  knows  nothing  of  Tara  or  the 

Milesians  f  all  his  tribes  are  of  the  "  tributary  "  or  "  non-Milesian  "  races3 
and  the  Ulidians  and  Picts.  However,  much  of  value  escaped,  for  Boman 

culture  never  intervened,  and  Christianity  in  Ireland  was  a  tactful,  warm- 
hearted mother,  and  learned  the  stories  to  tell  to  her  children. 

Of  course,  we  should  not  presuppose  that  the  ancient  Irish  had  no 

writings.  Their  Gaulish  and  British  kindred  had  them.  Probably  rituals 

and  mysteries  were  not  written  ;4  but  genealogies,  lists  of  chiefs,  and  even 

1  I  discuss  the  one  valid  objection  made  to  the  identity  of  Oenach  Culi  at  the  end  of 
this  paper. 

2  This  may  arise  from  his  only  giving  coast  tribes. 

3  I  use  this  term  ' '  Milesian  "  for  the  fair  races  presumably  British,  but  commit  myself 
to  no  theory  in  using  these  conventional  names.  Mil  seems  to  have  been  a  god,  not 

unknown  in  Europe,  so  also  was  his  father  Bile.  Rhys  regards  Mil  as  "  the  Celtic  Dis  " 
(Hib.  Lect.,  iv,  p.  582).   Nuada  was  son  of  Beli  in  Welsh  story.    Beli  was  adored  at  Uianech. 

1  1  have  not  noted  any  definite  pagan  ritual  save  the  sunward  turn,  certain  formal 
curses,  the  offerings  of  men,  cattle,  pigs,  milk,  corn,  and  brushwood,  and  the  excessive 

prostrations  before  Crom  Cruach  [but,  since  this  was  written.  Professor  Macalister's  very 
suggestive  paper  on  Tara  gives  much  food  for  thought.]  See  preface  to  "Three  Irish 
Glossaries,"  pp.  xxxv-vi. 

[20*] 



130  Proceedings  of  the  Royal  Irish  Academy. 

tales  may  have  been  recorded  briefly  and  on  perishable  materials  ;  the  ogham 

was  not  suited  for  literature.  Ethicus  of  Istria,  early  in  the  fourth  century, 

claims  to  have  examined  books  of  the  "  unskilled  philosophers  "  and  "  unculti- 
vated teachers "  of  Ireland.  St.  Patrick  reckons  "  Gaulish  rhetoricians  " 

among  his  opponents  in  Ireland  ;  Juvenal  tells  us,  "  Gallia  causidicos  docuit 

facunda  Britannos."  Perhaps,  these  *'  spread  the  light "  to  Ireland.  The 

'■'Yellow  Book  of  Lee  an  "  has  a  story  how  the  saint  burned  180  druidical 
books  :  and  MacTheni  (ante  a.m.  098)  tells  of  an  ordeal  by  which  Patrick  and 

a  druid  tested  the  merits  of  their  respective  books.1  To  argue  that  the  tales  of 
thr  _  rvival  of  Fintan  and  Chain  imply  a  belief  that  there  was  no  early 

written  3  to  go  too  far.     Only  Bucha  being  as  Fintan  could  tell  of 

colonies  lost  in  the  Deluge  or  exterminated,  to  the  last  life,  by  a  pestilence 

(indeed,  the  Fintan  si  vidently  a  clerical  recension  of  an  archaic  tale 

of  rebirths  :  while  the  Oisin  cycle  is  confessedly  late  too  late  to  give  a  clue 

as  to  belief  in  the  early  fifth  century — the  omniscient "  eagle  (or  hawk)  of 

A  chill "  \  an  ••  authority  " ! 
Taking  the  less   popular  (and  on   that  account  loss  corrupted  and  more 

archaic  of    the  Red    Branch,  we  have  probably    Ulidian 

ills  of  the  opening  centuries  of  our  era.  with  no  trace  of  the  tribal  pre- 

dominance of  the  M  :  i.  or  the  provincial  arrangements,  or  the 

■lit  political  import. imr  of  that  pine,  or  the  dawn  of  the  Milesian  tribes 
iii  Thomond  The  Ernai  andMairtene  loom  large; 

the  manners  aii'';  il  witli  those  of  the  Gauls  just  before 
the  leg.-:               lutrages  on  all  the  ethics  and  prejudices 

of    th<-                                  ami    evidently    remotely    ancient    and    almost 
unexp     . 

u  district  we  have  a  great  mass  of  tales  from  several 

differenl  no  mere  fictions,  but  once  told  to  those 

who  Iwelt  on  the  great  blue  peaks  of  Galteemore  and 

1  "  C'.smographia  Ethici.        -  •  Ancient  [reland"  (Dr.  P.  W.  Joyce),  i, 

pp.  403-fi;  cf.  Juvenal.  '' Satires,"  xv  ;  Petrie,  "  Tkn  Hill "  (Trans.  K.  I    Acad.,  xviii, 

"  Tripartite  Lil        -        .trick" 
(ed. Whitley  Stokes,  p.  44),  from  "  B  3  e  also  "  Battle  <>i  Mi_-h  Leana." 
p.  21         U       -  ripl  M  .•   ■   ,.-       I   ...  na  O'Curry  .  \<.  605.    The  opening  "  Reasa  "  poem 
in  ti;  i.urely  pagan,  save  a  "redeeming  '    verse  (pp.  1-25).     See  also 

of  Ballymote,  ;•.  190  I    M.  Neil]      ipm,  \xvii,  p.  evidence  for  early 
Christian  hi  Irish  pagan  culture. 

So  (Bliss  El  Hull);  "Men  Ireland  Review,"  xxvi,  p.  130, 
p.  84  Seil]   .  "  Doanaire  Finn  "  (Ir.  Texts  Soc.  .  intr<>d.  (same). 

-e  of  Duben.  Clothra.  Bresal,  of  Cnogba.  and   Ness;  see  K.  Soc    Antt.  Jr.,  xl. 

I;  Keal  iry,"voL  ii,  i     2  Metr.  Dind  8.,'"  \.  \>.  V>,  and  "  Coir 
Anmann  "  (Iriscl  3er.  iii),  ] 
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Mish,  on  the  hills  of  Luachair  and  Slievereagh,  and  even  on  low  ridges  like 

Knockainey  and  Knock firina.  The  hearers  gloried  in  a  physical  sonhood 

from  Lugh  or  Nuada.  The  tales  were  probably  largely  preserved  by  a  notable 

guild  of  Druids  round  Cenn  Febrat,  or  Slievereagh,  round  which  so  many  of 

them  centre.  "  Since  the  Tuatha  De  seized  the  soil  of  Fotla,  above  the  ranks 

of  the  noble  druids  in  general  is  the  branch  of  Cenn  Febrat."1  They  were 
attached  to  the  sacred  mounds  and  tombs  of  Gush  and  Ballinvreena,  where 

the  chief  gods  and  heroes  of  Corca  Laegde  "  Ernai "  dwelt,  or  were  buried,  at 
Temair  Erann.  This  treasure  of  legend  was  common  property  of  the  tribes 

of  Dairfhine  and  Dergthene,  and  passed  to  their  bards  and  historians. 

Whether  some  of  it  came  from  the  chief  religious  centre  of  the  latter  tribe, 

the  home  of  the  great  god  Bodb,  on  Slievenaman,  we  cannot  distinguish  ;  but 

its  proto-history  begins  with  MacNiad  of  the  Ernai,  Conaire,  and  Mog  Neid, 

and  his  son  Eogan2  "  Mog  Nuadat,"  in  the  second  century,  and  ends  abruptly 

with  Eanna  Airgthech,  just  before  the  introduction  of  Christianity3 — a  very 
elocpient  fact.  We,  too,  are  fortunate  in  having  much  of  it  in  a  form 

preceding  the  synchronizing  euhemerists  of  the  tenth  century  and  their 

incorrigible  successors. 

Now  what  do  we  gain  in  broadest  outline  from  these  tales  and  poems  ? 

There  is  no  chronology  ;  after  the  "  servile  revolt "  so  called  (which  is  very 
possibly  a  shadow  of  some  then  recent  Milesian  invasion),  we  see  the  so-called 

"  serf  tribes  "  covering  all  western  and  southern  Ireland,  and  new  tribes  only 
gradually  spreading  their  power  in  Connacht  (the  seed-bed  of  the  Tara  kings), 
the  Boyne  valley,  and  at  Tara,  farther  south  in  Leinster  and  in  south  Tipperary. 

Ptolemy  shows  at  least  one  British  tribe,  the  Brigantes,  settled  at  the  south- 

west corner  in  Wexford.'  The  Dergthene  tribes  of  Magh  (Feimhin)  Femen 

in  southern  Co.  Tipperary  stand  alone  wedged  among  the  "  pre-Milesians  "  in 
Munster ;  the  Ulidian  tribes  and  the  Picts  fill  up  the  north-east  angle  of  the 
island,  from  the  Boyne  northward. 

In  south  Munster  the  arrangements  on  Ptolemy's  map  agree  well  enough 
with  the  earliest  sagas.     In  the  latter  the  Erann,  or  Ernai,5  occupy  the  south- 

1  "  Metrical  Dind  Senchas"  (ed.  Gwynn,  Todd  Lecture  Series),  x,  p.  230. 

•  In  Gaul  "  Eugen  "  is  equated  with  "  Eaugen,"  son  of  Esus.    Cf.  "  Les  Celtes.  '  p.  oU. 
3  There  were  Christian  settlements  on  the  south  coast,  at  Cape  Clear  and  Ardmore,  and 

at  Saighir  Cairain,  before  Sr,.  Patrick.  The  alleged  monotheism  of  Cormac  mac  Airl  is 

plausible,  as  he  introduced  water-mills,  a  trained  army,  and  a  large  oblong  hall,  and  bo 
sympathized  with  Roman  culture. 

4  Were  these  the  Siol  Breogain,  whose  name  suggested  t"  Ptolemy  the  British  tribe name  ? 

6  Ptolemy's  "  Iouernoi,"  from  whom  Ireland  seems  to  have  been  named.  Cf.  Ernai, 
Ierne,  Iouernoi,  Iuverni.  As  I  shall  endeavour  to  show,  "  Ernai"  is  a  vague  term  like 

"  Firbolg  "  or  Milesian,  lu  early  literature  it  seems  to  include  the  Corca  Laegde,  Claim 
Dedad  and  the  Muscraige,  and  Corca  Baiscinn. 
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west  from  the  "  Genann  "  tribes  at  the  Shannon  mouth ;  the  middle  is  held 
by  the  Muscraige  ;  above  them  lie  the  Mairtene ;  above  these  again  the 

Uaithne  and  Arada,  north  of  the  Saiiner  or  Morningstar  Paver.  So  far  the 

arrangements  in  the  Taiu  bo  Cualnge  persist,  but  a  new  tribe  has  come  into 

sight  in  Femen.  If  its  tribal  genealogies  may  be  trusted,  it  is  a  branch  of 

that  archaic  tribe,  living  between  the  Brigantes  and  the  Ernai,  which  called 

its  chiefs  "  Maqi  mucoi  Netasegamonas,"  and  recalled  Nia  Segamain,  a  great 

king's  name1  and  little  else,  in  the  past,  before  Cuehulaind  was  born.  This 
may  suggest  a  British  origin,  for  there  seems  no  other  trace  of  the  war  god 

in  Ireland:  perhaps  they  passed  up  the  Blackwater  valley  from 

Ardmore1  to  Seskinan,  where  their  monuments  are  found,  or  by  the  great 

ancient  road,  the  Rian  1><'>.  up  the  losses  between  the  Knockmeildons  and 
Comeraghs,  into  the  Slievenaman  footplains.'  They  were  a  feeble  folk,  under 

their  chief,  Mog  Neid,  and  suffered  from  the  might  of  the  Ernai;  but  E'ogan 
tiog  Nuadat,  probably  by  alliances  or  foreign  weapons,  asserted  himself.  He 

was  believed  i"  have  divided  [reland  with  Conn,  the  King  of  Tara;  at  least 

1    inn's  Half"  and     M  ll.di      were  so  explained;  at  most  a  nominal 

question  ol  Bpheres  ol  interest  was  touched  between  the  "  fair  races."  In  the 
tale,  he  and  bis  father  fell  in  battle,  and  bis  tribe  was  pitifully  overthrown, 

liis  son  Oilioll  Aulom'  was  more  fortunate  (the  alternative  succession  of  the 

I1  iif bine  and  Dergthene  is  probably  as  mythical  as  that  of  the  Eoganachta 
and  Dal  I  i  he  appears  as  closely  allied  with  the  Dairfhine  and  fosterer 

of  their  prince  Lugaid.  lie  outrages  the  sanctuary  of  the  Mairtene  of 

Knockainey,8  j"ius  the  land  between  it  and  the  hills  to  ( tenn  Febrat,  where  be 
makes  I)im  I  ibove  which  he  is  buried,  at  the  opposite  side   to  the 
cemetery  ol  the  Ernai  at  Temair  Erann.  As  bis  bod  Cormac  was  buried  at 

Duntrileague,  this  may  imply  that  the  great  cemetery  of  his  race,  'Oenach  L't'ilf' 
"i  Ulochair,  was  founded  later  perhaps  by  Fiacha.1     Oilioll  and  the  Ernai  go 

"Of  thi     S  'untied  chronology  runs  from  about  b.c.  160  to  50.     lit 
appears  in  all  the  Dergthene  Pedigrees,  though  elsewhere  very  variant. 

Imore  is  in  Decies  ;  if  (as  seems  established)  the  Dal  Caia  were  "the  northern 
D  B.  oi  Leinster,  f.  S19c6j  B.  of  Ballymote,   L71b39;  B.  of  Lecan,  174b  LO), 

this  is  -.>  remarkable  coincidence  that  both  people   of  the   Deis  were  Maqimucoi  Neta 

imonaa.     The  Eoghanacht  prince  in  i.d.  630  is  "  Bong  ol  the  Deifli  of  Magh  Femen" 
^nu,  v.  p 

■   Battle  ol  M  igh  I.  tana       tr.  B.  •  .  p.  1. 
-  pro,  xxxiii,  p.  -17'a. 

-  >pr<i,  xixiv,  p.  .">o. 

\  •■  rritory  had  a  right  t.>  establish  an  6enach  (Ancient  Laws  "f  [reland,  v,  p.  4.S4). 
An  denach  was  marked  by  i  dadh  [ibid.,  iv,  p.  221).  For  Irish  kin.'-  priestly  functions 
see  Rev.  Celt.,  vi.  p 

•ii  Maillethan  appears  in  one  legend  as  a  northern  Kin.',  it  it  be  not  another  of 
the  same  name. 
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to  war;  after  alternate  successes  he  is  left,  old  and  feeble,  uninjured,  living 

to  see  the  victor's  ruin  and  death. 
Now  this  story  (whatever  be  its  truth)  is  very  remarkable.  It 

evidently  preceded  the  firm  supremacy  of  the  Dergthene  apparent  at 

the  dawn  of  history.  It  is  impossible  to  fancy  court  poets  of  either 

them  or  their  rivals  celebrating  the  overthrow  and  gross  errors  and 

follies  of  their  princes,  the  dotage  of  Oilioll,  or  the  ruin  of  Mog  Nuaclat 

and  Lugaid  mac  Con,  unless  both  tribes  regarded  the  unpalatable  story  as 

beyond  impeachment,  "  the  memory  of  man  going  not  to  the  contrary."  The 
subsequent  slow  advance  of  the  Dergthene  and  quietude  of  the  Emai  in  the 

third  century  te.lls  of  exhaustion  from  war.  The  late  "  discovery  "  of  their 
later  sanctuary,  Sid  Druim  (or  Cashel),some  say  by  King  Core,  son  of  Lugaid, 

in  the  fourth  century,  marks  their  slow  advance.  As  its  name  implies,  it  was 

"  the  abode  of  idolatry  and  druidry  "  (like  Tara)  when  the  idols  fell  on  their 

faces  at  St.  Patrick's  approach.1  The  great  warrior  kings,  Lugaid  Meann 
and  Conall,  similarly,  are  followed  by  the  long  obscurity  of  the  Dal  Cais 

during  the  fifth  and  sixth  centuries,  when  the  Dergthene  tribe  had  split  into 

two,  and  the  lesser  tribe,  the  Dal  Cais,  was  struggling  to  hold  its  own  against 

Connacht  until  a.d.  620.  Oilioll's  son,  Cormac  Cass,  was  mortally  wounded 
in  battle  at  Knocksauna,  evidently  trying  to  extend  his  territory  westward. 

A  century  later  all  the  east  side  of  the  Maigue  valley  was  held,  up  to  Cam 

Fhearadaig  or  Carnarry.2  When  Lugaid  Meann's  conquests  were  consolidated, 
we  see  Dal  Cais  colonies  up  central  Co.  Clare  to  Inchiquin  Lake  and  the 

present  north  border  of  Co.  Clare,  a  limit  never  exceeded.  The  tribes  of  the 

Tuath  Echtge,  the  Corca  Modruad,  theCorca  Baiscinn,  the  Aradha  and  Uaitbne 

and  the  Ui  Fidgeinte  were  allies,  or  allowed  some  nominal  suzerainty  to  the 

tribes  of  Cass.3  Of  course  in  the  legends  there  is  a  great  admixture  of  frankly 
mythical  elements  ;  still  these  are  in  essentials  common  to  all  folk  stories,  and 

sometimes  attach  to  late  historic  persons  (even  to  Garret,  Earl  of  Desmond, 

and  Oliver  Cromwell)  in  the  same  region.     Ethnology  has  advanced  too  little 

1  "  Ancient  Laws  of  Ireland,"  i,  pp.  22-23  ;  v,  pp.  472-5.  "  Tripartite  Life  of  St. 
Patrick,"  pp.  41,  195.     Cashel,  founded  by  Core,  see  MS.  R.  I.  Acad.,  23D  5,  p.  99. 

3  Despite  the  usage  of  "  Cam  Feradaig  "  for  Carnarry  till  after  1530,  and  its  always 

being  defined  as  on  the  northern  border  of  older  Thoniond,  O'Donovan  places  it  on  the 
southern  border  on  the  authority  of  a  chaotic  poem  naming  it.  Slievc  Claire,  etc  .  in  no 

order.  It  was  seized  by  Tigernmais  from  Conmael  after  tin-  battle  of  Oenach  .Vtaclia. 
Feredach,  son  of  Rochorp,  was  buried  in  its  cairn  (Metr.  Dind.,  x,  p.  267),  of  which  the 
base  remains  (North  Munster  Archaeol.  Soc,  i,  p.  108,  P.  J.  Lynch,  and  Proo.  K.  I.  A,, 
xxvi,  p.  88). 

3  The  chronology  is  usually — Oilioll  Aulom,  A..D.  L90-2MO  ;  Coniiae  Cass  and  Ki.neha 
Muillethan,  mid.  third  century;  Mogh  Corb,  334;  Lugaid  Meann,  350;  Conall,  :>7S  ; 

probably  the  first  authentic  date  in  their  history. 
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to  help  us.  All  that  is  clear  is  that,  unlike  the  dark  "  Fir  Bolg  races,"  the 
two  Cashel  tribes  were  fair,  ruddy,  large  men,  with  golden,  or  red,  hair,  and 

blue,  or  green,  eyes  ;  the  same  is  told  of  the  Tara  tribes.1  The  legends,  unlike 

the  Red  Branch  ones,  belong  to  the  "  horse-riding  period."  Much  may  yet  be 
done  by  our  scientific  colleagues  to  solve  racial  questions  ;  till  then,  archaeology 
alone,  can  do  but  little. 

Myth-  are  to  be  in  early  tales;  the  goddess  Edaoin,  making  her 

favourite  M  g  Xnadat.  appear  like  a  stone  pillar  while  his  enemies  hacked 

actual  rocks  aud  pillars;'  Oilioll's  ear  bitten  off'  by  the  outraged  goddess  of 
the  Mairtene;  Cormai  I  -  md  his  singular  medical  treatment,  can  easily  be 
classed,  but  a  few  other  more  intrusive  matters  in  the  more  historic  parts  call 

for  a  note.  I  am  not  ready  to  believe  that  the  mere  name  "Lugaid"  marks 

a  god;  "Lug  "  (of  Lugaid)    i<  common  on  the  ogmic   pillars,  and 
I .  _iid  in  the  later  history  ;  "  Nuada,"  on  the  contrary,  nearly  always  conno- 

tate- the  idea  of  the  Severn  .'"d."  Nuada  Argetlamh.  There  is  a  legendary 

"  Lugaid  Lamhdearg"  in  the  chaotic  past  of  the  Dal  Cais  descent;3  the  epithet 
IB  ti  1  to  Lugaid  Meann,  on  the  edge  of  the  historic  period  ;  the  pride 

funster  and  opprobrium  of  Connacht,  he  is  entirely  devoid  of  more  super- 

natural ■'■  than  attach  to  most  favourite  conquerors.  Lugaid  macCon, 
though  in  a  mythic  past,  seems  a  mere  mortal ;  as  for  his  epithet  we  have 

"  (.'unogenus  "  in  Gaulish  inscriptions,  and  "Mae<  in  "among  the  descendants 
of  his  stepfather,  the  M  N  imaras  and  others,  to  this  day.  With  his  sons, 

however,  we  have  pure  god  myth,  though,  I  think,  rather  late,  when  the  triad 

.  their  names  are  Oendia,  Caindia, Trendia'  (one  god, 
d.  might  but  they  are  evidently  intruded  into  some  of  the 

kin_'  lists  (not  all)   merely   to  assert  the  poisonous  myth  of  the  alternate 

ession,  f'>r  which   history  (even  in  the  tenth  century)  was  falsified  and 

warped.1     '  Lugaid  Delbaeth  "  seems  an  old  god,*  returned  too  late  to  earth. 

golden  hair,  like  blue  bulls  were  his  eyes  "  ;  "  his  eyes  were 
like  be  Teste,  Ser.  i,  p.  204).  The  Dal  Cam— "  Lachtna,  a 
fair  nun  From  Cragliath "  (B  M  I       J47)  J  '*  Dalchaia  of  the  yellow 
hair'  p.  81);  "  fair-skinned  "  (Wars  of  the  Gaedhil, 
],.    79   :  and   m  their  red  and  golden  hair  and  green  or  blue  eyes,   in 

reim  Thoirdealbaith   from  1240  1318). 

■   M  igh  Leana,"  pp.  30-31. 
3  The  Cedraige,  evidently  from  their  name  i  'ns.  are  stated  to  be  a  branch 

of  the  DhI  Cais    Battle  of  M 

'  rfew  Ireland  Review,  xxvi.  p.  II 
ir-bringer,  Smfle-bringer,  and  Bleep-brii  jei     (Kev.  Celt.,  xxiv.  p.  27o; ;  and  the 

gate-keepers  of  T-tra  are  '    K         P     •     md  Valve "  (ibid.,  xzii,  p.  ! 
*  Aa  by  the  alleged  "Dall  I   tahel,  Aedh,  573,  :>n<l  Lorcan,  son  "f  Conligan. 

(See  tupra,  xxxiii,  p.  . 
i»t-lbaeth.  son  he  war  god  (Leab.  Gabhal,  p.  1 
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He  kindles  five  streams  of  magic  fire,  from  which  his  sons,  the  fathers  of  the 

Delbna  tribes,  spring,1  and  they  are  affiliated  to  the  Dal  Cais,  undoubtedly 
without  old  warrant,  for  a  mere  political  end.  The  horrible,  and  equally 

archaic,  legend2  of  the  worm  of  Cian  seems  transferred  from  the  god  Cian  to 
the  human  eponymus  of  the  Cianachta,  who  bad  also  to  be  affiliated  to  the 

Dal  Cais.  These  show  that,  under  political  stress,  tribal  pedigrees,  like  the 

later  "  Eoll  of  Battle  Abbey,"  had  a  caddis-worm-like  tendency  to  attach 
extraneous  rubbish  to  themselves. 

Lastly,  the  simple  churchman  of  the  pre-Norse  times  (who  tolerated  god 

tales,  and,  at  most,  tried  "to  lure  them  into  decency")  was  replaced  two 
centuries  after  by  a  priest  full  of  the  evil  and  wrongs  of  Norse  heathenism,  so 

gods  had  to  become  human — kings,  wizards,  jesters — anything  but  "gods." 
The  old  god  reappeared  at  different  intervals  in  archaic  literature,  so  the  later 

reviser  made  him  not  one  man  but  many.  It  is  with  these  transformed  gods 

and  their  local  cult  us  that  I  am  most  concerned  in  the  first  half  of  this  paper, 

as  I  am  more  concerned  with  the  tribes  and  their  legends  and  history  in  the 
second.  Both  studies  are  needed  to  elucidate  the  character  of  the  earthworks 

(residential  or  sepulchral)  of  the  ancient  Clin  mhail  mhic  Ugaine  in  south- 

eastern Co.  Limerick.3 

(B) — The  Gods  in  Cur. 

We  ventured  to  embark  on  the  dark  and  stormy  sea  of  Irish  mythology 

to  search  for  the  uncharted  subject  of  the  local  sanctuaries  in  Cliu  at  Cush, 

Knockainey,  and  Clogher.  We  established  the  objects  of  our  search ;  but  a 

mass  of  material  of  equal  importance  remains  about  other  places  and  gods,* 
both  on  the  ground  and  in  our  literary  sources,  so  we  cannot  leave  it  aside, 

but  must  deal  with,  and  leave  it  to  the  amendment  of  the  students  of  its 

obscure  and  difficult  subject. 

It  takes  courage  to  attempt  to  deal  with  the  Irish  gods.  The  very  word 

causes  a  nervous  feeling  that  one's  work  might  get  confused  with  the  work 
of  the  older  antiquaries,  who  sat  and  created,  without  study,  visions  of 

Phoenician,  Cuthite,  Indian,  serpent-,  cow-,  and   even  pig-gods  worshipped 

1  New  Ir.  Rev.,  xxvi,  p.  130  :  xxv,  p.  73.  2  Hib.  Lect.,  iv.  p.  3!i2. 
3  Cliu  and  Luchair  evidently  overlapped  in  the  debatable  land  of  Coshlea.  Luchair 

extending  to  the  east  of  Cenn  Febrat  and  to  Tul  Tuinne,  Dun  Tultha  (or  Tonntinna),  on 

Loch  Derg  (Metr.  Diud  S.,  x,  p.  239).  Gleulara,  named  in  the  "  Battle  of  Magh  Leana" 
as  apparently  near  Killarney,  is  more  probably  Glenlara  on  Cenn  Febrat,  to  which  a 
defeated  prince  flying  from  Magh  Feimhin  to  the  south  coast  at  Beare  might  more 
naturally  have  sought  temporary  refuge  among  its  tangled  oak  woods  and  streams.  The 
territory  of  Curoi  mac  Daire  extended  between  Knockainey  and  Slievereagh  (Mescn 
Ulad,  p.  17). 

4  Supra,  xxxiv,  p.  53. 
R.I. A.  PR0C.,  VOL.  XXXIV,   SECT.  C.  [21] 
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in  Ireland,  or  with  that  of  inventors  of  druidical  rituals  and  arrangements 

of  earthworks  to  form  eagles  or  serpents1  on  the  map  of  Ireland !  One  must 
prepare  for  bitter  hostility,  not  only  from  the  unexpected  survivals  of  these 
discredited  theorists,  but  from  students  of  the  old  schools,  whose  faith  in  the 

pseudo-chronology  and  pseudo-hisl  tine  antiquaries  must  endeavour  to 
demolish. 

I  will  avoid  the  terms  "fairy"  and  "elf*  for  the  Sid  folk,  for  each  suggests 
the  English  idea,  and  gives  as  false  an  idea  of  the  hero-like  Sid  as  could 

well  1h^  imagined.  Tin1  terms  •demon"  and  "goblin"  are.  perhaps,  even 
lin'  i  is  ii"  necessary  implication  of  ugliness,  or  wicked- 

1  malignity,  in  "the  brig       i     5  of  elder  time."    The  HinU,  was 
usually  beautiful   and   stately— a  Pallas  or  Artemis.     She  only  gradually 

the  nadir  of  loaths  -  and  horror — "  imr  uglier  follow  the  night- 

hag"  than  she — in  late  works,  culminating  in  the  Cathreim   Tkoirdmlbaigh. 
•i   t<>  tli'  — Aibinn,  Aine,  and  Cliodna,  for 

mple — kepi  all  theii  supernatural  beauty. 

two   m.i  _     Is   in   old   Inland.-  the  Tuatha   1  '>'• 
whom   are    t;  in    Gaul    ami    Britain)   and   the 

Fomorigh.      \  primitive  faiths,  the  "departmental"  allocation  of 
divine  functi  •        k  intellect,  and  accepted 

Roman)  was  not  followed  by  the 
:   in  attributes  and  functions.     Lucian 

the  mixture  of  Hercules  and  Mercury  in 

in    Gaul;    the    _  have   resembled    Mars  and 

.    i  trace  of  Apollo  and  Pluto.  -  •  we  cannot  take 

.  their  worshippers']  with 
the  I  _  I  find  i  of  %  Ireland, 

.iu.  unlet  of  ]  and  even  he  is  a  half-breed. 

ind  the  Aine  family  \  he  Tuatha  De),  area 

nuii.  non-1    ltic,  from  the   great 
\.  1 1.  .mi.  and  Febra  :  and 

ancestral    ones,  like   Can         M  D    gthene,  and  Deda,  with  his  forty 

The  subject  iu  its  crude  beginning    leaves  no   excuse  for  dogmatism. 

1  I  know  the  possessor  of  this  remarkable  map.  but  not  its  author. 
the  Gaulish  and  Irish  s«od»  in 

:    '•  Ir.    Myth.   Cycle":    Arthur    B.   Cook,   "The 

.  28) ;  "  Encyc.  Relig.  I      tries  Squire, 
F>r.  .1     A.   UacCuIlocb,   "Religion  "f  the  Ancient 

te." 
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I  state  what  seems  to  me  most  probable  views;  but  some,  at  least,  must  get 

overturned  by  further  research.  Though  we  have  a  substantial  mass  of  early 

statements,  even  good,  but  slightly  later,  authorities  do  all  they  can  to  contra- 

dict the  obvious  facts,  and  make  the  Tuatha  De  not  "demons  or  fairies,  but 

descendants  of  Japhet."  All  such  euhemerist  assertions  are  worth  nothing. 

The  "  Fomorigh,"  or  "  under-sea  folk,"  were  probably  gods  of  non-Milesian 
tribes.  Only  in  the  ranks  of  the  Tuatha  Dc  do  the  gods  of  Gaul  and  Britain 

appear.  The  "  Fomoraig  "  are  "  champions  of  the  Sid,"  probably  of  the  holy 

mounds,  not  of  their  rival  gods.  We  have  a  similar  phrase  in  "  the  host 

round  the  cairns,"  in  St.  Columba's  poem,  and  the  Coir  Anmann  says  that 

Cormac  Coinloinges,  "who  watched  at  cairns,"  was  called  Nia  in  Chcdrn, 

"  the  champion  of  the  cairn."1 
Of  the  Tuatha  De  we  have  full  evidence  from  Gaul  of  the  worship  of 

Lug,  Ogma,  Neman,  Net,  Danu,  Grian,  Brigid,  and  Ann,  with,  perhaps,  Midir3 
and  Bile.  Along  with  them  we  have  the  three  crow-like  goddesses  of  war, 

one  called  Bodbh  of  Battle,  "  (C)athubodua,"  and  the  divine  bull  of  the  legend 

of  Cualnge,  "  Donnotaurus."3  The  worship  of  many  of  these  gods  in  Britain 
is  equally  well  established.  Lieu  or  Lugh ;  Nudd  (or  Ludd)  Lamereint, 

Nuada  Argetlamh ;  Manawyddan,  son  of  Llyr  (or  Manannan) ;  Don  or 

Danu  ;  and  Govannan  or  Goibniu.  The  sacred  mounds  were  divided  between 

the  divine  races  by  Manannan  and  Bodb  Derg;  but  they  were  "people  of 

the  Ski "  (whatever  exactly  was  intended),  probably  long  before  our  literary 
sources  begin. 

Traces  of  the  worship  of  the  following  gods  I  have  so  far  found  in  Cliu  : — 
Lug,  Nuada,  Nechtan,  Cuil,  Aine,  Ferfi,  Segomo,  Net,  and  Manannan,  of  the 

Tuatha  De.  Of  the  non-Milesian  gods  I  may  note  Bodb  Dearg,  Cliu,  Dairine, 
Dergthene,  Deda,  Garban,  and  Febra,  Donn  Firimie,  Edaoin,  Cliodna,  and  a 

swarm  of  the  relations  of  Deda,  son  of  Sen,  including  the  mountain  goddesses 

Mis,  Eehtge,  and  Eblinn,  and  the  river  goddess  Sinann. 

1  Loc.  cit.,  p.  403. 

-  This  I  doubt,  as  the  bull  and  Phrygian  cap  suggeM  thai  "  Medroa  "  is  Mithra  (Rev. 
Celt.,  xxv,  p.  47).  The  question  whether  Berekynthia  and  Brigendo  are  the  Irish  war 

goddess  Brigid  deserves  more  study.  I  venture  to  suggest  that  the  mortal  representatives 

of  certain  gods  bore  their  patrons'  names  ;  the  priestess  of  Knockainey  may  have  been 

"'Aine."  I  do  not  think  (as  has  been  suggested)  that  kings  were  called  "Nuada"  ; 
the  name  at  different  periods  arises  from  chronologers  dating  the  same  god  at  various 
generations.  Lastly,  the  equation  of  Bile  with  Balor  rests  oniy  on  similar  but  doubtful 

pedigrees. 

3  Borne  by  human  chiefs,  as  by  the  prince  of  Helvii.  For  Tarvus  Trigaranos  see  Rev. 
Celt.,  xviii,  pp.  253-4. 

[21-] 
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— Literary  Traces  of  the  Gods. 

It  is  a  widespread  commonplace  in  Ireland  that  our  ancient  literature 

says  nothing  about  the  early  gods.  This  arises  from  the  acceptance  of  the 

euhemerist  statements,  and,  like  them,  is  unfounded.1  The  pagan  gods  are 
fully  recognized  as  such  till  the  late  tenth  or  even  mid  eleventh  century. 

High  clerics,  like  Cormac,  felt  as  little  hesitation  to  name  them  as  St.  Luke 

felt  when  he  named  Zeus,  Hermes,  Ares,  the  Dioscuroi,  and  Artemis. 

Evidently  the  new  prejudice  roused  in  the  wars  of  the  Norse  and  Danes 

rendered  it  desirable  to  sweep  away  every  trace  of  a  pagan  deity,  though  the 
survival  of  so  much  ancient  literature  rendered  the  effort  unsuccessful 

this  decline  from  the  frank  statements  of  the  early  writers." 
I   aid  written  down  in  the  early  seventh  century,  and, 

in  its  existing  form,  as  old  as  the  eighth-century  glosses)  was  fragmentary 

when  fin  ribed.     It  tells  of  tin.-  direct  intervention  of  Lug,  Neman, 
innau  mac  Lir,  the  Bodbh,  and   i  gu,  daughter  of  Ernmas,  and 

it  n  i  Chulaind  as  the  sun  ami  re-incarnation  "I"  the  sun-god  Lug 

himself.      Phrae  g  of  gods  and  ii"ii-gods"  occur  in  the 
I.  _  /     lais  has  an  appari- 

tion  of   thf   war    spirit  plainly   call-    lAmchobar   and 
ad  Dechti  l    1  Chulaind,  is  a  god, 

Net,   Elathan,   tin    1>_        Cermait,   Lir,   and 

Ma  I      11,  the  husbe         :   Ireland  herself.     A  p.i^sage  from  the  very  early 

'  JTellow  Book  of  Slane     speaks  ol  Cu  Chuhund's  holy  mound,  Sid  Setanta, 
in   nluirthemne.'     Tirechan1  :i-  how  St.  Patrick  and  his  com- 

.ur.-  in  •■  :  L,84a,39.  Seethi  !-■  abhar  Gab- 

halm,  pp.  Ill  ...■.!•     though  il  baa  clerical  colouring,  such  as  their 
Dg  with  the  Athenians  against  the   Philistines  ;  also  ibid.,  p.  166  :  "  Battle  of 

M  igh  'lured  "  (  Brio,  vm.  pp.  17.  .„d  the  late  "  Cath  Pinntraga     (ed.  Meyer), 

p,   IV 
•    salient  works  are — "  Tain  bo  Cualnge  s.inas  Chormaic"  (c 

'    '      '    ■      Flainn.       Pot   the    latei    phases— Cinacd    L'a    Articain    <!»74)  ;     Cuan    I  I 
Lochain  i .    .  if  M   nasi   i    1050      ■,    .; ,  ■    iemhain  (1U! 

"Tain!  p.  90,  91, 160, 347 ;  the  Morrigu,  p.  178  ;  Lngh, 
Bsdbh,  27,29    1--.  I'M      lianannin,   190:  some  euhemerist  interpolatee  "The 

Tuatha  I_>e  conaidered  their  men  of  learning  to  be  gods  and  their  husbandmen  non-gods." 

I-eab.  Gabh.,  14:;.     "Badbh'a  -    is  ;i  pile  of  bodies;  "Torchi 
B-idbh  ' '  are  weap-  i 

'•  Fled  Dricrend  -       ,  n.  pp.  .",7.  1,).  117.  :i:t)  m  a  ninth-century  recension. 

lolaind  "  «  in.  p.  17">,  and  MB.  T.C.D.,  H    2-27)     We  hear  of 
Cu  Chulaind's  -  wh"in  he  worship;  ■■ 

Leabar  na  hUidre,  p.  101b,  Book  of  Leinater,  p.  123b. 

a   Chulaind"  (Atlantis.   1.    p.   :j:hi   ;  also    "Heroic    Romances   of 

Ireland.'   A.  EL  Leahy,  No.  S  !I  «tel  (Kev.  Celt.,  mi,  p.  <■■ 
Published  in  •'Tripart.  Life,"  vol.  ii,  p.  315. 
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panions  were  mistaken  for  "men  of  the  Side,  or  earth  gods,"  and  were  asked, 

"  Are  you  of  the  Sidh  or  of  the  gods  ? "  Note  how  little  a  Christian  writer 

then  hesitated  to  tell  facts;  but  Tirechan's  candour  is  as  nothing  to  that  of 

Cormac,  King-Bishop  of  Cashel  (about  a.d.  S96).  In  the  latter 's  Glossary1  we 

find — "Ait,  a  god";  "  Ana,  mother  of  the  Irish  gods";  "Brigid,  a  goddess 

worshipped  by  poets";  "Diancecht,  god  of  the  powers,  god  of  healing"; 

'  Manannan,  the  Irish  and  British  call  him  god  of  the  sea";  "Neit,  a  god  of 

battle  with  the  pagans  of  Gaul";  "  Nemon,  his  wife";  "the  three  gods  of 

poetry  " ;  and  he  often  refers  to  sanctuaries  and  magic  ri  tes.  He  calls  his 

predecessor,  Eogan,  "  Mog,  son  of  Nuada,"  and  mentions  'Aine,  daughter  of 
Eogabal.  Coir  Unmann?  has  many  early  notes — "In  Minister  was  wor- 

shipped the  goddess  of  prosperity,  whose  name  is  Ana,  and  from  her  was 

named  the  'Two  Breasts  of  Ana,'  over  Luachair."3  It  mentions  the  gods 

Nuada  Derg  Lamh,  "  Nia  Segamain  of  the  Siabra " ;  Nuada  Salfada,  son 
of  Engus ;  Nuada  Necht ;  Nuada  Finn ;  Nuada  Argetlamh ;  beside  more 

definite  entries — "Manannan  mac  Lir,  god  of  the  sea";  "the  Dagda,  the 
fire  of  god ;  he  was  a  beautiful  god,  for  the  Tuatha  De  Danann  worshipped 

him,  for  he  was  an  earth  god  to  them,"4  and  "  Diancecht,  deus  Salutis." 

Even  the  rather  late  "Battle  of  Magh  Leana"  (p.  90)  tells  of  Conn's 

"powerful  friends,"  the  Tuatha  De,  helping  him  in  that  combat,  and  the 
Mesca  Ulad  names  "  the  great  Dagda,  son  of  Ethliu,  the  good  god  of  the 

Tuatha  De,"  with  "  Delbath,  son  of  Ethliu,"  Aengus  Og,  son  of  the  Dagda 

and  Cermait  honeymouth,  "  three  noble  youths  of  the  Tuatha  Do."5 
In  Tain  bo  Cualngc,  Brudcn  Da  Derga,  and  Fled  Brierend  abound  many 

allusions  to  pagan  gods0 — "  I  swear  by  the  gods  by  whom  my  people  swear," 

"  by  the  god  of  my  people,"  or  "  of  my  tribes  "  or  "  by  whom  the  Ulster  folk 

swear,"  "  by  the  gods  whom  I  adore,"  and  "  we  give  thanks  to  the  gods  for  our 

return  to  Erin."  Indeed  it  was  impossible  to  expurgate  the  old  paganism  and 
its  phraseology.  They  even  got  copied  into  late  works  like  the  Agallamh, 

which,  despite  its  sturdy  euhemerism,  says — "  the  Tuatha  De  Danann,  who  are 

unfading  and  whose  duration  is  perennial."7  The  common  sense  of  the  old 
scribe  of  the  Tain,  in  the  Book  of  Leinster,  looked  facts  in  the  face,  but  did 

not  omit  them — "  I,  who  have  transcribed  this  history,  or  rather  fable,  do  not 

•  "  Sanas  Chormaic  "  (ed.  W.  Stokes),  pp.  :;,  4,  17,  L>;!,  47,  56,  G7,  90,  99,  114,  L22,  14.".. 
2  lrische  Texte,  Ser.  iii,  12,  1897,  pp.  239,  291,  295,  327,  355,  and  357. 
:!  Also  note  Doonass  (Easa  Danainne)  rapids  on  the  Shannon. 
4  A  curious  outcome  remains  of  euhemerist  attempts  to  clear  away  gods  like  Lugh, 

MacCecht,  &c,  by  giving  them  other  gods. 

5  Mesca  Ulad,  pp.  31-33. 

11  Even  if  euphemisms  for  a  divine  personal  name,  they  still  "  call  gods   '  gods.'  " 
7  Agallamh  ii,  p.  203. 
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believe  some  things  (in  it),  for  some  are  delusions  of  demons,  some  are  poetic 

figments,  some  seem  true  and  are  not"  It  is  curious  to  find  some  belief  in 
the  Sid  folk  in  even  so  orthodox  a  person  as  Eev.  Geoffrey  Keating,  about 

1630,  where  he  does  not  understand  how  the  euhemerists  obtained  tidings  of 

such  early  events  and  wonders :  was  it  aerial  demons,  the  Sid  lovers  of  the 

oldest  inhabitants,  who  told  it  ?  or  was  it  engraved  on  ilags  of  stone  ? 

The  gods  so  recorded  are  of  the  Aryan  type,  not  the  grotescpue  fiends  of 

America  and  Asia,  tl.    _  ■    but  impressive,  gods  of  the  Euphrates  and  the 

Nile,  but  supermen,  like  th'se  of  Olympus  "i  of  the  Valhalla  ;  -'departmental 
•t  almighty,  subject  t<>  fate,  wounds,  mutilation,  and  pain,  and  the  joys, 

-  that  beset  mankind.     Sometimes  great  nature  powers, 

like  the  Sun  and  the  Ocean,  t:  ;  riled  at  times  to  seek  human 

aid,  and  were  parents  of  men  by  mortal  lovers  and  protected, 'though  they 
could  not  al-  1  offspring  or  favourites,  as  Zeus  could  not 

S  rpedon. 
Their  tale  continued  written  and  (when  at  last  it  passed  into  the 

hands  of  credulous  pedants,  bent  on  giving  Ireland  a  prehistoric  history,  at 

in  invaluable  quarry  from  win  -         a    tents 
ry  and  in  king  lists  could  be  made.    These  waifs 

and  wn  '   ten  or  twelve  centuries  before  the 

wia     -  '    the  exqi  the  tine  sturdy  tales, 
full  of  humour  and  pathos,  of  the  Jidda,  but  dried  and  mutilated  husks, 

duplicated,  split  up.1  or  bl  ith  others,  set  in  contradictory  frameworks 
-  persons  in  the  J 

Milesian   invasion 
:;]  .      There  ale  yet   persons 

living  -  id  mass  of  perverted  compilation 
B     ry  of  our  land,  but  their  time  is  p 

and  soon  the  pre-Christian  annals  will  be  ranked  with  the  tales  of  Geofiry  of 

Monmouth,    ind  lefl  i   the  older  schools. 

Then,  when  we  b  I  euhemerist  fiction  and  rubbish* 
.tl.  the  founi  B  I  the  once  noble 

fane  of  Irish  mythology  will  stand  clear  to  the  sun.     Doubtless  when  that 

lie  men  will  wonder,  i>"  less  at  thi  mount  which  has  escaped  the 

destrueti"ii  of  over  El  iries  than  at  the  credulity  that  so  long 

held,  against  all  reason  and  evidence,  the  mass  of  late  fiction  which  concealed 

it  to  be  the  only  true  history  of  early  Ireland. 

;h  Tured. 
■biah,"  like  the  pre  delu-e  legend,  Keating,  "  History,"  i.  sect    v. 
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(D) — Local  Cultus  ok  the  Great  Gods. 

Lug  Lamiifada.  Most  glorious  of  all  the  gods  of  Erin  is  "Lug  of  the 

long  hand,"1  "the  god,  twin-born  with  the  day,"  the  sun.  His  epithet  was  a 

note  in  many  a  religion,  the  creed  of  every  high  religion  that  "God's  hand 

was  not  shortened,"  and  recalls  the  pictures  of  the  Disc  God  of  Egypt  with 
his  hand-ended  rays  blessing  his  devotees.  The  euhemerists  could  not  conceal 

Lug's  nature — "  Lug,  like  the  sun  is  the  splendour  of  his  face,  men  are  unable 

to  look  upon  it  "  ;  "  as  brilliant  as  a  summer's  day  he  rose  from  Manannan's 

territory  in  the  east " ;  "  he  rode  the  steed  of  Mananmin  (the  white-maned 

wave),  swift  as  the  bleak,  cold  wind  in  spring"  ;  when  he  is  in  the  west  men 

ask  "what  else  than  the  Sun  is  it?  It  is  the  radiance  of  Lug  Lamhfada.''- 

He  was  "  Master  of  all  the  arts,"  "  Lug,  with  whom  are  all  the  arts."  Caesar 

when  he  spoke  of  the  Gaulish  Mercury,  "  the  inventor  of  all  the  arts,"1  evi- 
dently meant  Lugus.  In  Gaul  he  was  a  centre  of  cultus ;  the  towns  called 

"Lugdunum"'  were  his  special  seats,  three  still  echo  his  name — Lyons,  Laon, 
and  Leyden ;  the  fourth  is  now  St.  Bertrand  de  Comminges,  where  the 

Lugnasad  festival  was  kept  in  August,  as  it  was  in  Ireland.  He  seems  to 

have  been  personified  (like  the  war  goddesses)  by  a  raven,  "  Lougos,"  being  so 

translated  ;5  so  Odin  had  two  raven  spies.  He  and  his  divine  "  boy,"  like  Lug 
and  CuChulaind,0  were  represented  in  Gaulish  carvings. 

Not  to  repeat  his  long  story  in  Ireland,  he  was  son  of  the  Dagda,  but  his 

mother  was  Ethniu,  daughter  of  the  horrible  darkness  god  Balor,  the  god  of  the 

evil  eye.  Lug's  slingstone  drove  the  eye  through  the  fiend's  head,  as  his 
Greek  equivalent  Hermes  slew  Argos,  the  many-eyed  night.7  He  was 
worshipped  by  Mac  Greine,  one  of  the  three  divine  husbands  of  Erin.  Men 

were  called  from  him  Mog  Loga  ;  his  great  sanctuaries  were  at  "  Lugmagh," 

or  Louth,  and  Naas,  which  last  was  known  as  "  Lis  Logha  " ;  perhaps  its  mote 

1  Hib.  Leofc.  iv.,  p.  3S4  ;   "  Ir.  Myth.  Cycle,"  ch.  xiii. 
2  "  Fate  of  Children  of  Tuireann  "  (Atlantis,  iv,  p.  101);  "Feis  tige  Chonain," 

Oasianic  Soc),  p.  25. 

3  Renues  Dind.  S.  (Rev.  Celt.,  xvi,  p.  77),  ' '  Irish  Nennius,"  p.  47. 
4  Hib.  Lect.  iv,  p.  419.  A  fifth  Lugudunum  belonged  to  the  church  of  Le  Mans. 

"Lugnasad,"  see  Sanas  Chormaic,  p.  99,  Hib.  Lect.  iv,  pp.  IIS,  II1.)  ;  but,  to  contrary. 
Rennes  Dind.  S.,  Rev.  Celt.,  xvi,  p.  51. 

"Folk-Lore,  xvii,  p.  104,  ravens  appeared  in  flocks  when  Lugdunum  was  built. 

Manuel  de  1'Antiijnite  Celtique  (Dottin,  1!)00),  p.  HI. 
0  L.  na  hU.,  f.  101b  ;  "The  Cuohullin  Saga  "  (Miss  Eleanor  Hull),  hi,  lxii,  pp.  15  20  : 

"Compert  Con  Chulaind "  (Rev.  Celt.,  ix,  pp.  1-13;  "Tain  bo  Cualnge,"  p  96. 
Cuchullain  and  Lug  were  too  individualized  to  merge  into  one.  For  Gaulish  carvings  see 

Rev.  Celt.,  xxvii,  p.  319  ;   xxviii,  p.  224,  "  Lug  and  Cu  Cluilainn,  his  son,  in  Gaul." 

1  "Ir.  Myth.  Cycle,"  p.  113. 
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was  at  first  his  Sid  mound.1  He  also  dug  the  great  earthworks  of  Tailti,  at 

Telltown,  Co.  Meath.  The  rainbow  was  his  "hurling- stick,"  and  the  Milky- 

way  his  "  chain."2  In  late  times  the  annalists  made  him  a  king,  from  a.m.  3370 
to  3331  (B.C.  1S71-1830,  but  others  said  1714-1674),  and  writers  put  in  his 

month  the  degrading  confession,  "  I  am  Lug  Mac  Ceithlenn,  of  Adam's  race, 

who  have  returned  from  the  dead,"3  making  him  ride  a  charger  as  a  late 
feature.  Some  said  his  valour  was  only  a  seventh  of  that  of  Hector,  but  was 

(even  so)  i'4nl  times  that  of  the  bravest  "modern  hero,"  Murchad,  son  of 
Brian,  in  101  I!  He  was,  however,  cited  as  an  example  to  light  against  the 

luiies,  for  he  "sprang  over  every  obstacle  and  exterminated  and  expelled 

the  foreigners  and  pirates  out  of  [reland."1  Even  so  late  as  1750,  Seaghan 
OTuama  compares  Prince  Charles  Edward  to  Lug  of  the  trenchant  sword.' 

Lug  was  ancestor  of  theCorca  Laegde,'  and  grandfather  of  Conaire  (whose 
son,  Cairbre  Muse,  we  shall  note  ;  hi<  descendants  lay  in  the  cemetery  of  the 

Kmai  or  Slievereagh,  and  perhaps  one  of  the  three  tumuli  mi  which"men 

feared  t"  sit  because  of  the  Tuatha  De" "  was  dedicated  l"  the  sun  god.    He 
also  divine  father  of  the  Corca  Oiche  and  Corcamodruad.1  The  festival 

of  the  goddess  Aim-  .it  Knockainey  depended  on  Lug's  I'est  ival,  and  was  eele- 

brated  n>i  three  days  after,  and  continuously  with,  it,'  for  she  being  a  harvest 
and  meadow  goddess,  and  giver  of  fertility  i"   crops  and  cattle,  naturally 

led  the  sun.  It  will  1m-  remembered  that  An  [mlech  gave  his  name  to 

Emlygrennan,  below  Slievereagh,  and  dug  the  forts  there;  he  was  slain  by 

Bress.  Thelattei  had  been  taken  captive  when  Lug  slew  Balorand  warriors 

of  the  Fomoi  the  son  of  Lei's  horses  in  a  sea  storm."   To 
his  life,  Bress  offered  that  the  cattle  should  give  milk  all  the  year  round, 

and  that  there  Bhould  he  a  ha  iy  quarter,  hut.  only  when  he  told  his 

captors  the  lucky  day  fur  harvesting,  was  he  set  free."  In  anothei  story,  when 

Nechtan,  son  of  the  god  "i  Nuada,  reigned  in  Minister  (his  wife's  sanctuary 
was  at  Clogher,  neai  Emlygrennan).  I'.ress  imposed  on  him  as  tribute  the 
milk  of  100  dun  cows  for  every  house.  "  Lugh,  who  was  dutiful  on  all  occa- 

sions.' helped  th<  ed  province.     He  singed  and  dyed  all  the  cattle  to 

'  Folk-Lore,  ivii,  p    167  |  "  Manuscript  Materials,"  p.  I7i -  Squire,  ; 

■•  lr.  Myth.  Cycle,"  p.  171  ;  "  Mannscripl  Mat.,"  p.  388,  later  than  L01  I 
'  "  w.ir<  Qaedhil,"  pp.  1*7.  188. 

New  1..  R>  i  .'"  ..  | 
.  Laidhe,"  p.  9,  p.  >7.  wliich  makes  him  ancestor  of  the  Dergthene  also. 

B.  ..f  M.  Leans,  p.  172. 

V  r  I;     I;   v.,"  xxvi;  "  Ancient  lr.  Genealogies"  (J.  MacNeill),  pp.  132  r. 
K.I.  Antt.,  Ir..  ii.  p. 

"  Voyage  of  Bran,"  ii.  p.  178. 
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dun  colour,  and  made  sham  cows  full  of  unwholesome  fluid,  and,  as  Brcss  was 

under  a  geis  to  drink  the  milk,  the  oppressor  got  poisoned  and  was  buried 

under  Cam  Ui  Neit  (called  from  him  as  descendant  of  the  war  god  Net)  on 

Mizen  Head,  Co.  Cork.1 

Nuada  AND  the  Waii  Gods. — The  connexion  between  the  god  Nuada  and 

the  ruling  races  and  districts  of  mid-Munster  is  well  established  and  of  much 
mythological  importance.  Like  most  primitive  people,  the  Celt  gloried  in 

the  divine  descent  of  his  tribe  and  chiefs.  Professor  MacNeill  is  most  pro- 

bably right  in  regarding  the  ancient  accepted  genealogies  as  "ending"  with 

(i.e.,  leading  up  to)  a  god.2  Early  people  claimed  not  only  the  personified 
nature  power,  but  the  super-man  and  super-beast  as  ancestors.  The  Gaulish 
inscriptions  give  us  names  like  Bodvogenus,  Camulogenus,  Esugenus, 

Totatigenus,  Morigenus  ("  Morgan  "),  and  Bhenogenus,3  and  the  general  term 

Devogenus  (God's  son),  as  the  man  derived  himself  from  Bodb,  Camulos,  Esus, 
Totates,  the  Sea  or  the  Bhine;  while  others  bore  animal  names,  like  Cunogenus 

(MacCon),  Urogenus,  and  Artiogenus  (MacMathgamhain),  the  non-Milesian 
Irish  tribes  Conraige  (hound),  Sograige  (bitch),  Gamanraige  (calf),  and  Osraige 

(fawn,  or  even  otso; werewolf)4  attest  the  other  phase.5 
I  long  hesitated  to  receive  the  names  in  genealogies  as  actual  gods  (regard- 
ing them  as  mortal  adaptations,  like  Diogenes,  Phoebe,  and  Silvanus) ;  but  the 

presence  of  Lug  Lamhfada,  Manannan  mac  Lir,  or  Oirbsen,  and  Nuada 

Argetlamh  is  unmistakable.  Nuada  was  closely  bound  up  with  Minister — 
Cathaoir  Mor  (ancestor  of  the  Dairfhine,  whose  tribal  ancestor  Lugaid  Laegde, 

was  buried  at  Temair  Erann  on  Slievereagh),  descended  from  Nuada  Necht 

and  Nuada  Finnfhail.  The  rival  Dergthene  not  only  called  their  first  great 

prince  "  Mog  Nuadat,"  servant  of  Nuada,  but  were  derived  from  Nuada 

Argetlamh  in  direct  descent;  indeed,  Mog  Nuadat  (if  Cormac's  Glossary  be 

correct)  was  a  son,  being  called  "  Mog,  son  of  Nuada.'''' 
Now,  in  view  of  the  prejudice  against  treating  the  late  eleventh-century 

imaginary  king  lists  as  anything  but  history,  I  must  first  methodize  my 

material  to  show  the  identity  of  Nuada  under  his  various  surnames.    Nothing 

1  Metr.  Dind  S.,  x,  p.  217  ;  see  supra,  vol.  xxxii,  p.  271.  Hackett  and  Borlase  regard 
Leaba  Mo  Laga  us  a  shrine  of  Lug  (Dolmens  of  Ireland,  iii,  p.  7H0). 

2  New  Ir.  Rev.,  xxvi,  p.  134.  The  Milesian  groups  of  descents  converge  respectively 
on  Conn  of  Tara,  Cathair  Mor  of  Naas,  and  Oilioll  Aulom  (p.  7\  and  meet  in  the  god 
Nuada. 

3  Cf.  "  Neilogeues. " 

New  Ir.  Rev.,  xxv,  p.  7.  For  "Irish  werewolves  "  see  Kiu-yc.  Kclig..  viii,  p.  L'07  ; 
Rev.  Celt.,  ii,  p.  202.  Wolf  names  like  Faelchu,  Kaelad,  &c. .  abound  among  1  lie  1  >ssorian 

chiefs.     Nuada  was  "Lord  of  the  wolf,"  and  Bress  was  a  "  wolf-man." 

5  "  Anthropomorphism  among  the  Celts,"  De  Jubainville  (  Rev.  Celt  ,  vol.  xi\.  p.  229). 
0  Of  course,  like  Cu  Chulaind  and  Mongan,  he  had  a  human  father  as  well. 

K.I.A.  PBOC,  VOL.  XXXIV,  SECT.  c.  [22) 
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was  more  common  than  to  divide  a  god  so  as  to  adapt  him  to  the  Triad 

formula.  Brigid  is  triple,  "  of  the  smiths,"  "  of  the  poets,"  and  "  of  the 
doctors  " ;'  "  Erin,  Fotla,  and  Banha  are  Ireland  ;  MacCuil,  MacCecht,  and 
MacGreine,  her  husband  :  Macha,  Neman,  and  Bodb,  the  war  goddesses,  are 

interchangeable;3  while  triads  of  separate  gods  were  worshipped  every- 

where, as  "Alldai,  Buada,  and  Buan  "  ;  or  "  Oengus,  Boadan,  and  Elcmair," 

at  the  great  Boyne  Tumuli ;  "  Sinann,  Dairine,  and  Macha,"  at  the  Shannon ; 

"  Eogabal, 'Aine,  and  Fer  Fi,"  at  Knockainey;'  and  "Nuada,  Nechtan,  and 

|:  idan,"  on  <  larbery  Hill,  above  Trinity  Well,  the  source  of  the  Boyne.  This 
well  may  have  been  so  dedicated  to  conciliate  those  who  worshipped  the  old 

divine  triad,  in  order  that,  like  Patrick,  they  might  "  bind  themselves  to  the 

Trinity."  fertility    of    the    Irish    mind    in   inventing  genealogies    is 
berant.     Even  Bunyan,  with  his  convincing  parentage  and  biographies 

of  personified   vices,   pales  before  the  riches  of  Irish  allegory.    We  meet 

endless  characters  like  "  Violent,  Bon  of  Extinction,  son  of  Darkness,  son  of 

Ailment"  (in  the  Dind  Senchas  of  Carman);  "  Scrutiny,  son  of  Cogitation, 

Knowledge,  son  of  Enquiry  "  (in  Cormac's  Glossary) ;  "Yellow, 
son  of  Fair,"  and  "Terror,   8   f  Great    Fear"  (in    Fled  Bricrenn);  the 

D  gda's  wivi  Lie,  Guile,  and  I1  ijrace,"  and  the  druid's  three  sons, 

"  Prophecy,  Knowledge,  and  Truth  "  (in  the  Battle  oi  Magh  Leana).'  This 
uition  in  receiving  ■  vidence  for  the  non-identity 

of  the  Nuada  nai  Chi   nologj  proves  it  as  little.  The  Nuadas  are  dated 

B.C.  1711    l|!o7   160,  112,  or  50;  but  then  aw)  the  Milesian  invasion 

the  dates  b.c.  1569,  L229,  1066,  1071  554  and  831  ;  Queen  Medb's 
father,  Eochu,  137,56  ind  27  ;  Eochu  Mumho,  eponymous  King 

of  Monster,  who  fell  in  t'liu  at    B.c.  It:".'   1275,  and   776.     Endless  othei 

Dchronisms  "  Bhow  that,  so  far  from  being  "  authorities,"  the  chronologei  - 
could  ii'  11  the  sa   story.'     Such  systems  are  lese  authentic  than 

the  very  myths  of  the  gods!  and  it  must  be  remembered  that  the  ever- 

living  gods   naturally  appeared   in   different    ages   in  which,  when 

•  Ir.  Mytl  210   218;   II       Lect.,  iv,  p.  579  ;   Rev.  Celt.,  vii,  p.  283. 
■  W.  M.  II  .i.  p.  33  ;   IV-     R.I  ■•.,  i>.  425. 

r.  Din.)  S, 

1 .  id.,  vol.  ii.  p   678 

Fled  Bricrenn,"  p.  !» :  "Sanaa  Choruaic,"  pp.  ill  5  \  "  Magh  Leana,"  |>.  155. 
example  of  duplication  is  in  the  <>-l>riscoll  pedigree  ;  (57     I      aid,  *..n  ..f 

."■'•    Daire,  grandson  of   54)  Siothbolg,  son  of   53    Daire,  son  ol    52)  Siothbolg,  (Keating, 
iv,  p.  115),  and  in  the  Eoghanacht  pedigree  three  recurrences  of  the  '.""1  Nuadhn  an 
DOticeablo,  evidently  independent  document-  (Boob  of  Lecan,  f.  64b).     In  fact,  th 
pedigrees  are  hi  i  nt.s  stuck  together. 

•  Th  M      i    is  most  variant.     Ir.  Myth. 
Cycle,  p.   I  i 
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"synchronized"    and     "rationalized,"    compelled     the     same    god    to    be 

"distributed"  as  different  personages  ages  apart.1 
Indeed,  divergence  of  name  and  epithet  is  no  evidence  for  the  non-identity 

of  a  god,  or  Zeus  Dodonaeus,  Olympius,  Lykaeus,  or  Dictaeus  ;  A  bhene,  Pallas, 

or  Tritogeneia ;  Thor,  Ygg,  Bolverk,  Kialar,  Sidgrani,  or  Hlorridi,  should  be 

so  disintegrated.  On  this  account,  I  think  the  theory  that  the  various 

"  Nuadas"  are  reincarnations  of  the  god  is  refuted  by  the  evidence  for  identity, 
as  I  shall  tabulate. 

Table  on  Identity  ok  Nuada. 

(1)  Nodens,  Nudens,  Ludens,  Nudd,  or  Llud.2  An  early  British  god  of 
war,  light,  and  rivers.  He  was  worshipped  on  the  Severn  at  Lydney,  and  on 

the  Thames  at  Ludgate.  In  Irish  literature  Loden,  son  of  the  sea  god,  was  a 

great  cattle-owner ;  so  is  Nudd  in  Welsh  literature.  The  ancient  name  was 

Nudens  lam  argentios,  according  to  Rhys,  "  Ludens "  being  alliterative  to 
Lam  Ercint  or  "  silver  hand."3 

(2)  Nuada  Argetlamh,  "  silver  hand,"4  king,  and  war  god  of  the  Tuatha 
De,  a  light,  god,  son  of  Echtach,  or  Eochu.  He  is  ancestor  of  the  Eoganachta 

and  Dal  Cais  princes.5  Dwelt  at  Almhu,  father  of  the  god  Tadg,G  succeeded 
by  Bress.     (B.C.  1741-1721.) 

(3)  Nuada  Fail,  or  Finnfail  ("  white  light,"  says  Ehys),  son  of  Giollchaid7 

(cf.  "  Eochaid  ").  Ancestor  of  the  Dergthene.  Slew  Art  Imlech  of  Oliu,8 
and  was  slain  by  Bress,  who  succeeded  him.9 

(4)  Nuada  Derg,  son  of  Achi  (Echtach),  or  of  Sedna  Sithbaicc,10  by 
Dairfhine,  the  ancestress  of  the  Corca  Laegde,  Fosterer  of  Eogan,  who  was 

1  It  is  necessary  to  repeat  these  facts  for  emphasis. 

-'Hib.  Lect.,  iv,  p.  119;  Ir.  Myth.  Cyc,  pp.  86,  88,  118;  Holder,  ii,  754,  Encyc. 
Relig.,  ii,  p.  284.  "  Ludd  Lamereint "  appears  in  the  story  of  Kilhwoh  and  Olhven. 
Nuada,  Abbot  of  Armagh,  a.d.  810,  was  also  called  Noda  (Trip.  Life,  vol.  i,  p.  82). 

3  Hib.  Lect.,  p.  125  ;  Encyc.  Relig.,  p.  284  ;  Hib.  Lect.,  pp.  128,  290.  "The  cattle 

of  Nudd  the  bounteous  were  20,002,"  Folk-Lore,  xvii. 
4  Poem  of  St.  Columba  (Ossianic  Soc,  v,  p.  255)  ;  the  epithet  recalls  a  Pict, 

"  Argentocoxus,"  or  "Silver  Thigh  "  (Dion  Cassius,  Book  I,  xxvi). 

5  Book  of  Lecan,  f.  64b;  "Magh  Leana,"  pp.  170,  171;  Keating,  "History,"  iv, 

p.  17. 
6  Sanas  Chormaic,  p.  55;  Leab.  Gabh.,  p.  149;  Atlantis,  v,  p.  259;  Rev.  Celt.,  i, 

p.  52. 
7  "  Magh  Leana,"  170  ;  see  also  us.  R.  I.  Acad.,  23,  K  32,  p.  108. 
s  Book  of  Leinster,  Todd  Lect.  Ser.,  iii,  p.  171. 

9  "Bress  a  wolfman  "  (Jour.  R.  Soc.  Antt.  Ir.,  xlv,  p.  38;  Giolla  Coemhain  and 

Leab  Gabhala,  pp.  165,  159  ;  supra,  xxxiii,  p.  47  ;  "  Art  "  means  a  god  (Sanas  Chormaic, 
p.  3). 

10  Silva  Gad.,  ii,  p.  5,  9  ;  also  3,  8,  139.  Setna  was  king  of  Claire  (Cenn  Febrat)  B.C. 

909  ;  see  also  "  Magh  Leana,"  p.  xxi.  "Second  Battle  >>f  Magh  Tured  "  (Rev.  Celt., 
xii,  p.  246). 

[22*] 
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thence  called  "  Mogh  Nuadat."  Dwelt  at  Almhu ;'  a  great  landowner  and 
fort- builder ;  he  had  a  son  Glas  (cf.  N.  Derg  Lamh,  No.  ?),  and  was  reverenced, 

with  Neehtan  and  his  wife  Boand,  at  the  source  of  the  Boyne.  Nuada,  son 

of  Achi,  was  husband  of  Almhu  and  father  of  Tadg. 

(5)  Nuada  Neacht,  son  of  Setna  Sithbaicc5  (cf.  Sithbalc,  grandson  of 
Nuada,  son  of  Lug.  infra,  No.  10,  and  Sithbolg,  fifth  from  Dergthene,  and 

sixth  from  Nuada  Airgthech,  in  Keating).  Husband  of  Boand,  who  herself 

met  the  fate  of  Sinann,  daughter  of  Loden.3  Ancestor  of  the  Dairfhine;  father  of 

Tadg  of  Almhu,1  slain  in  Cliu,'  B.C.  118,  builder,  with  "  Mog  Nuadat,"  of  the 
fort  of  Almhu. 

Nuada  Fullon  (the  beautiful),  a  magician,  caster  of  magic  wisps, 

1..C.  600,*  sou  of  Allot  (Iip'IIht  of  Biess).1  Along  with  Nuada  Finnfiail  and 
Nuada  Necht  in  tribal  pedigree  of  the  1  (airfhine  in  the  T>ook  of  Lecan,  f.  64b. 

i7i  Nuada   Derg  Lamb,  father  of  Glas,  an  alias  of  Nuada  Dearg,  but 
dated    A.I'     -l 

Nuada  Salfota,  an  alias  of  Nuada  Dearg,1  with  same  story  of  Mog 
Nuadat  and  the  fort-making,  bul  at  Ailinn  instead  of  Almhu. 

i'm  Nuada  Kind  (note  epithets  "white,"  "silver,"  &c.),  reared  at  Find 
M  . .   -I   M  \%  Femen. 

(10)  Nuada  Aicuecb  I    Airgthech),  Luigthine  -   I  Lug,  grandfather  of 

Sithbalc  of  the  Dairfhine,  and  father  of  "  Daig  1  >ergthene,"  circa  b.c.  r»0.;' 
(11)  Nuadba  I'  irglamh,  son  of  Fochu,  third  from  Eber  Finn,  son  of  Bile, 

fourth  from  AUdod  (Allot),  Bon  of  Nuad 

ill'  Neachtan,  son  ol  Nuada  Necht,  husband  of  Boand,  son  of  Labraid.or 

of  Nani.it.-  it t It-  ownei  ;    'Cu  Nuadat,"  in  ■■nc  Boyne  legend.     He 

l:.      Celt.,  ii,  p  84,  From  "  Battle  ol  Cnucha."     For  Almhu,  Agallamh,  ii,  ]>    132. 
r  cairn  remains,   bul  BeVeral  "f  these  elsewhere  have  been  entirely 

oblitei  d  in  my  memory),  especially  tli  kj  knells. 
indfatheT  of  the  hero  Finn  |  ii,  p.  166,  p.  99,  ana  p.  519) ; 

_.  iv.   p.    12.     Sedns   it  sometimes  given  as  son  "f  Ureas 
-    KS2,  ;■    i 

U         1>        S.,  x,  p.  27  i  "Duanaire  Finn,"  p.  133  j  "Boyne  and  Black- 
Si]  W  .  Wilde  .  p.  "•!  ;  Tain  boCualnge,"p.  148  ;  for  Dun  Mic  Neehtan,  Bee  Book 

lister,   f.   ' 

SilvaQad..  ii.  p.  519;   "Duanaire  Finn,"  \<.  1 
Vei  -  ■  i.  "  Fianagecht"). 

Annum  .  -     kes  and  Windisch),  iii,  p   367. 
I.  than,  sen  of  De  ilbaoth. 

■     T  0.D..B  ■  I8f667),  and  pp.  1,117  i 

both  are  called  "  s..n  "f  I'  ii ri i . ■• . '  ' 
"Fian  i  _•      I       Mi  yc  r,  T  dd  Lei  t.  Ser.,  ivi,  p.  29). 
K-  .•  ing    Hist.,  iv,  p 

N.  Necht  (Catal.  Ir   itss.  Brit.  Mas.,  p.  640  and  Egerton,  138)  ol  Kamat, 
Keating,  i,  p.  219  :  Mcti    Dind  8.,  \.  p.  27. 
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sen i  Kn^al nil  and  'Aiue  to  Clin.  I  lis  wife,  Boand,  "of  bhe  Bilver  fore-arm  "  oi 

"  silver  yoke,"  was  drowned  by  the  hazel  well,  which  similarly  drowned 
Sinann,  who  was  also  Dairine.  It  was  identified  with  the  Severn,'  beside 
which  lay  the  shrine  of  Nodens;  Ciiil,  another  wife  of  Nechtan,  was  patroness 

of  the  chief  cemetery  of  the  Dergthene  at  'Oenach  Culi  (or  Gloehair),  near 
Knocklong.- 

By  this  table  it  is  evident  that  1  to  5  are  identical  with  the  silver-handed  god, 

"son  of  Eochaidh,  father  of  Tadg,"  and  predecessor  of  Bress  ;  that  7  and  11  are 
the  same ;  that  4,  7,  and  8,  the  father  of  Glas,  the  red,  or  red-handed,  god,  are 

identical,  and  4  identities  them  with  the  first  group  ;  that  4,  5,  and  10,  relations 

of  Sithbaicc  and  Dairfhine,  are  identical,  and  only  the  vague  Nuada  Fullou  is 

unidentified  save  with  Bress,  the  successor  of  Nuada  Argetlamh.  Nuada  was 

a  British  god,  not  hitherto  found  in  any  Gaulish  place-name  or  inscription.3 

So  far  from  being  "  an  Irish  high  king,"  he  was  (as  we  noted)  a  purely  divine 
nature  power,  god  of  light,  of  the  deeps  (of  the  earth  and  sea)  and  of  war. 

Thanks  to  the  discovery  of  his  temple  in  1805  at  Lydney  Park,  Gloucestershire,1 
and  his  representation  in  metal  there,  we  know  how  his  worshippers  regarded 

him.  Tablets  are  dedicated  to  him  as  "  Devo  H.  Nodenti,"  or  Nudenti,  or 
Nodonti.  He  rides  in  a  chariot  drawn  by  four  horses,  wielding  a  club,  his 

■  head  decked  by  a  spiked  crown,5  or  by  rays.  The  winds  fiy  round  him  ; 
he  is  surrounded  by  tritons  and  sea  monsters,  and  a  fisherman  catches  a 

salmon.0  His  temple  has  three  cellae,  so  perhaps  he  was  one  of  a  triad,  as 
at  Sid  Nechtain,  on  the  Boyne.  Many  figures  of  wolves  were  found,  and 

"  Nudd  the  superior  wolf  lord  "  figures  so  late  as  the  sixth  century  in  a  poem 
of  Taliessen.  London  and  Ludgate  were  traditionally  connected  with  his 

name  "  Ludd,"  and  he  may  have  been  the  god  whose  temple  lay  where  rises 

the  great  dome  of  St.  Paul's.  Being  a  leading  war  god,  he  may  be  identical 

with  Nedem  (Net),1  Camulos,  and  Segomo.     Net's  wife  Nemetone  (Nemon) 

1  "  Cu  Nuadat,"  in  one  version  of  Boand  legend  (Metr.  Dind  S.,  x,  p  20).  For 
hazel  well,  see  Book  of  Leinster,  pp.  15f>  and  191.  Identity  of  river  with  Severn  (Metr. 

Dind.,  x,  p.  29)  ;  for  Boand,  Rev.  Celt.,  xv,  p.  293  ;  xxii,  p.  58.  Note  "  Magh  Leana,'" 
p.  97  ;  Metr.  Diud  S.,  x,  pp.  27,  293. 

-'  Supra,  xxxiv,  p.  63  ;  Silva  Gad.,  ii,  p.  118. 
3  Unless  he  be  the  "Nuz  "  of  Ker  Nuz  (Celtic  Rev.,  i,  p.  200;  Bolder,  ii,  76*). 

4  "  Roman  Antiquities  in  Lydney  Park,"  Figure,  Plate  xiii.  Plan  iv,  Tablets  xx, 
wolves,  xxvii ;  several  torques  were  found.  Hib  Lect.,  iv,  p.  127  ;  Folk  Lore,  wii, 

p.  39. 

*  Similar  spikes  (perhaps  of  helmets)  have  been  found,  notably  the  beautiful  ones  of 
the  supposed  bronze  crown  in  the  R.  I.  Acad,  collection,  and  the  three  figured  in  the 
Journal  Ivernian  Soc,  iii,  p.  110. 

6  "  Mogh  Nuadat  "  wears  a  salmon-skin  shirt  ("  Magh  Leana,"  pp.  3!»,  1G3).     Mr.  A 
Cook  compares  this  with  Nuada's  salmon  at  Lydney  Park. 

7  Col.  Wood-Martin   makes  Neit,   Nudd,    Nuada,   and   (what   seems  evident!}    wrong 

Lir  and  Ludd  the  same.     "  Traces  of  the  Elder  Faiths  of  Ireland, "  i,  pp,  304-7. 
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is  commemorated  in  an  inscription  at  Bath  as  "  wife  of  Mars  "  ;'  in  Ireland 
she  was  identical  with  Macha,  Badbh,  Dairfhine,  and  Sinann.  Now  beside 

the  last  great  river,  called  from  the  goddess,  towers  the  lofty  Craglea  ;  there 

the  Dal  Cais  venerated  their  war  goddess  Aibinn  (the  "  Fair  "  or  "  Pleasant "). 
Could  she  have  been  their  ancestress  called  Macha,  Net,  and  Dairine  T~ 

In  Ireland  Nuada  Silver  Hand  was  also  a  great  warrior  god  ;  rider  of  the 

Tuatha  De,  and  their  leader  in  the  battle  of  Magh  lured  :  there  he  lost  his 

hand,  which  was  replaced  by  a  magic  silver  one.      The  Welsh  have  lost  the 

ml,  hut  Nudd's  epithet  "  Lud  Law  Ereint  "  shows  that  it  existed.  In 
Ireland,  as  in  Britain,  he  was  a  wealthy  god,  with  great  herds  of  cattle,  a 

builder  of  forts  from  London  to  Cliu,  and  a  god  of  rivets — the  Thames,  the 

S  em,  and  the  Boyne ;  lie  was  at  least  venerated  beside  the  Suir.  He  and 

his  wife,  Boand,  are  distinguished  by  epithets  implying  "  white  "  or  "silver." 
F  iy  even  refer  to  the  Fail,  the  whih  pillar  or  slab,  rounded  at  each 

end,  which  formerly  lay  beside  the  mound  of  h        _  i 

a  certain  w.  ;i  it  not  identical  with  the  wargods 

N  with  Dairfhine.  The  Dergthene1  tribes, 

the  latei  Eoj  rthys  O'Donovans,  O'Callaghans, 
O'Briens   MacNama  were  all  descended  from  him  and 

i         _  stor  was  son  (Mog  Mac    oi  Bervant 

(M  .   of  Nuada;  bis  father  was  M  gNi        servaul        •  l       Eoganachta 

were  called  1      N  \  their  ancestor  wa    NnSegamain 

unpion  of  Segomo,  a  Gaolisb  w  u  i         Etterlamh,  son  of  Nuada  Argetlamh, 
* 

1  It  tii  not,  however,  pal  ap  n,  but  l>y  ;i  nan-.,     i  Treves. 
E     ■.  i. 

In  I  .  jrow  to  its  injured  Limb. 
■■  ttii  i  lie  hand. 

'  It  :  .1  thai  i(  was  little  over  is  feet  long, 

l>r.  B  1. 1  in  Inscriptions.   N  •■-.  131    ill      Hib.  Leot., 

iv,  p      -■       Squire  defines  Nuada  one. 
Net,         '.  .  ...  was  "uly  one  »  >r  god  :  perhaps  he  had  at  one  time  in 

Ireland  rivals  in  hi? 

Ilomm,    suggesting   his  descendant's  epithet ■ 

7S  Neacht  and  Neacht  Eogan 

•• '■  !   divine  Fosterers  note   Manannan  as  Co  Ohulaind's  fi 
father,  and  Deda  that  of  Duaoh.     For  another   M  i  idat.  the  enemy  "f  St. 

Patrick,  see  S  .    p.   5.     Oould  thi  il    a  contesl   with   a   i»ri. 
ida  I     A  U  plundered  by  Asal;  cf.  Drom  Asail  in  Co.  Limerick. 

Hogn  9  v  trains  for  the  storage  of  food,  and  presided  at  fort  digging 

("  Magh  Leana'*).    Another  divin  i  divine)  ancestor.  Art  bnlech,  built  the  forte 
below  Slii  \niii.,  p.  _ 

nice  .   V\  u  ,il.  p.  19,  "  Eoghanacht  la  nEocach 

(from  Eochaid,  son  of  Cass)  I' a  Neit." 
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was  connected  with  ( Honiara,  in  Luachair  I  >eagaid.  This  is  probably  Glenlara 

on  Oenn  Febrat,  for  evidence  shows  that  the  great  and  holy  hill  was  in  thai 

district  before  Luachair  was  curtailed.1  Nuada  Derg  (or  Salfota)  was  son 
of  Dairine,  ancestor  or  ancestress  of  the  Ernai.  The  Dergthene  tribes 

dedicated  their  chief  cemetery  and  assembly  place  to  the  wife  of  Nuada's  son, 
and  their  chief  mountain  home  (Craglea)  to  a  war  goddess.  Nearly  all  the 

southern  tribal  genealogies2  meet  in  Nuada  Argetlamh  ;3  from  his  son, 
Nochta,  sprang  the  Corca  Laegde ;  from  his  son,  Roma,  the  Muscraige ;  from 

himself  the  ruling  races.  All  of  these  divergent  lines  meeting  in  the  one 

point  can  never  be  a  late  fiction  ;  they  show  that  the  warlike  races  of  Munster 

gloried  in  it,  and  boldly  asserted  that  they  "  were  sprung  from  the  War  God's 

loins,"  and  had  the  war  goddesses  for  mothers  of  their  tribes. 
The  glory  departed  from  Nuada  by  the  thirteenth  century,  though  Lug 

and  Mauannan  held  their  own.  He  and  his  son  Tadhg  became  druids,  not 

the  stately  hierarchs  of  the  early  ages,  but  tricksters  and  conjurers ;  and  the 

author  of  the  Arjallamh  na  Senovach  calls  the  great  god  of  the  rivers,  "Nuada, 

a  pestilent  fellow  and  a  magician."4 
Manannan  Mac  Lie. — "  The  King  of  the  Land  of  Light,  in  the  Tain  bo 

Cualnge  ;5  the  great  sea  god  ;  the  British  Manawyddan,  son  of  Llyr,"6  has  not 
been  found  named  in  any  Gaulish  or  British  inscription  ;  whatever  be  true  of 

the  British  Nodens,  the  Irish  Nuada  has  nothing  in  common  with  him.  His 

name  looms  large  in  the  legends  of  Cliu  as  of  all  Ireland.  He  is  one  of  the 

most  definite  of  the  Irish  gods ;  we  see  him,  armed  with  his  red  and  yellow 

spears,  his  terrible  sword  "  Eetaliation  "  (which  never  failed  to  kill),  and  his 
daggers.  Clad  in  his  magic  breast-plate  and  helmet,  the  gems  flashing  back  the 

light  as  his  great  horse,  "  Splendid  Mane,"  whirls  his  chariot  along,  he  is,  in  later 

tales,  "  the  horseman  of  the  crested  sea."'  Drawn  by  the  white-maned  waves 

(his  coursers,  his  silver-horned  stags,  his  sheep,  "  the  fleeces  of  the  flock  that 

knows  no  fold,"  or  his  many-hued  salmon)  he  drives  over  the  flowery  fields  of 
the  sea,  a  glorious  god,  whom  the  Irish  hold  in  love  to  this  day. 

So  important  was  he  that  he  and   Bodb  Derg  of  Magh    Femen    were 

1  See  "Magh  Leana,"  pp.  23-25,  Rev.  Celt.,  i,  p.  36. 
2  The  Leinster  men  vainly  tried  to  get  Nuada  Dearg  put  on  their  king  list  (Eriu,  vi, 

p.  131,  "Magh  Leana,"  p.  3). 
3  Ms.,  T.C.D.,  LI,  3,  17,  p.  173;  New  Ir.  Rev.,  x.xvii,  p.  137. 
1  Agallamh,  ii,  p.  132.  So  the  Morrigu  becomes  "a  prophetess  in  Forbidden  know- 

ledge and  evil  death  "  (Leah.  Gabhal,  p.  150). 
r'  P.  190  ;  cf.  Ency.  Relig.,  iii,  p.  284. 
"  According  to  Geoffrey  of  Monmouth,  Loir  perished  in  a  flying-machine  lie  had 

invented. 

7  "Voyage  of  Bran,"  from  Book  of  Fermoy  ;  Rev.  Celt.,  v,  p.  220  :  Squire,  p.  70. 
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appointed  to  allocate  the  holy  mounds  among  the  two  divine  races.  He  gave 

the  gods  magic  food  and  drink  which  kept  them  young1  like  the  apples  of 

Iduna,  He,  like  Nuada,  was  broken  into  different  personal  forms — (1)  "  the 

son  of  Allot,  the  splendid  wizard  of  the  Tuatha  D6  Danann "  ;s  (2)  Gaer; 

(3)  Oirbsen  of  Aran,  killed  by  a  grandson  of  Nuada:  Loch  Oirbsen  (Loch 

Corrib)  broke  out  of  his  grave  ;3  (4)  the  son  of  Cerp  and  king  of  the  Isle  of 

Man,  in  the  time  of  Conaire  the  king  :  (5  the  son  of  Lir,  the  famous  merchant 

of  the  [do  of  Man.  and  (6]  the  son  of  Athngo,  who  avenged  the  sons  of 

Uisnech.  He  was,  under  the  name  "Oirbsen,"  divine  ancestor  of  the 

Ciarrhaig  8  rry,  and,  under  the  names  "Luguid"  and  "  Conmac,"  of  the 
Conmaicne  of  Con  maic)nemara.4  The  renowneil  Mongan  in  the  seventh 

century  was  bis  bod  by  a  mortal  mother.9 
There  was  a  sinister  aspect  (as  became  a  personification  of  the  lovely  but 

deadly  ocean)  in  Manannan.  He  could  not  bear  victim.-  to  be  rescued  from 

him.  I  am  told  that  the  father  of  the  late  Lord  Munis  and  his  sons  had 

difficulties  in  preventing  Borne  fishermen  on  Galway  Bay  (usually  the  best- 

natured  men  i  from  forcing  the  survivors  of  a  wreck  back  into  the  waves — 

man  would  have  lmk  that  tried  to  save  them."  Morses  with  naked 

yonng  men  on  their  '  re  driven  into  tin-  -aim'  bay  on  Garland  Sunday 

ith.-  day  of  the  questionable  Crom  Dubh,1  perhaps  the  malignant  god  to  whom 
1  human  victims),  hut  they  were  allowed  to  return  from  the 

realms  of  thi         t  Perlwpshii  like  those  of  "  the  pitiless  Teutates, 

the  horrible  Esus  and  TaraniB"  (denounced  by   Lucan    were  "no  milder 

khan  tb  the  Tauric  Artemis.     In  a  Welsh  tale  Manawyddan  builds  a 

fortress  of  human  bones  and  mortar,  and  a  beehive  structure  of  many  cells; 

thi-  -  -  myths.' 

v    ..  ,    ;         386;  I,    M,  -        R  I   Acad.), i,  p. 46;  Agahamh,  ii,  p.  116. 
I     i     Gabb.,  p. 

l,  272),  Dind  S.    (Ibid.,  wi.  p.  276. 

,in  "  in  Voya         I  Kran.  i.  p] 
\;  H    M  ,-  .  ed   this  interesting   (tory.     There    is   a   prejudice 

ijecl  blown   into  tin-  Be»,  on  the  same  bay,  as  lias 

n  noticed.     There  is  much  evidence  f"r  human  sacrifice  in  ancient  Ireland  :  on 

building  a  f..n  (Emu,  Dim   Kmrys,  cf.   pig  sacrifice  at  Donfidhne) ;  or  for  Harvest 

(Tailti  an.l  T  B     -         Antt.   Ir..   xln  .  Ir.  Myth.  Cycle,  pp.  59  63; 

g^r  Crnaieh,  &t     (Metr.  l>ind  S..  \.  p.  276,  Voyage  ol  Bran,  Appendix, 

The  king  »  men  to  die ;  he  ia  perhaps  a  priest  of  the  mound 

|  Braden  Da  Derga,  Bev.  <  -      I  have  myself,  as  s  child,  "  passed  through 
Limerick.     The  Dindsenchas  of  Tailti 

mentions  "  the  burning  of  the  Erst-born,  "  as  well  as  cattle  sai  'lie  <  lenach  till 

•k  forbade  it.     Sin'.  I,  and  their  blood  mixed  with  the  soil  of 

Tara  to  ensure  good  harvests  I  Brio,  vol.  ii,  p.  1- 
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In  Clin,  Manannan  was  the  instructor  and  slayer  of  Fer  Fidail,  and  the 

husband  (or  father)  of  'Aine  and  Aife  of  Knockainey.  In  other  tales  his 
numerous  sons  love  or  wed  these  goddesses;  hut,  as  I  shall  try  to  show,  these 

were  coast  stories  brought  inland,  for  the  Knockainey  stories  have  no  such 

episodes.    The  Shannon  was  called  from  him  "  the  stream  of  MacLir."1 
Cormac  of  Cashel,  telling  of  him  as  a  merchant  of  the  Isle  of  Man,  adds 

"  the  Irish  and  British  call  him  god  of  the  sea."2  He  met  the  usual  fate  of 

the  Celtic  gods — as  "  Oirbsen  the  wizard,"  Uillen  Bed  Edge,  slew  him  in  the 
battle  of  Guillen.  A  Donegal  legend  makes  him  ask  St.  Coluniba  if  the  Sid 

folk  could  be  saved  ;  the  reply  being  in  the  negative,  he  cries  that  he  will 

no  longer  help  the  Irish  till  they  are  weak  as  water.3  In  Co.  Limerick  the 

questioners  are  fairies  and  ask  "  Crom  Dubh."  Later  writers  made  him  a 
wizard,  but,  altogether,  he  resisted  the  hostile  influences  of  Christianity  better 

than  any  other  god,4  and  remains,  in  half  secret  belief  on  the  Mayo  coast,  a 
being  of  great  and  dangerous  power. 

(E)— The  Tribal  Gods. 

Beside  the  great  national  gods  there  were  a  number  of  local  deities, 

doubtless  those  of  the  pre-Celtic  tribes.  As  their  worshippers  were  absorbed, 
and  genealogies  invented  to  affiliate  them  to  the  stem  of  the  conquerors,  so 

such  gods,  in  some  instances,  were  affiliated  to  the  divine  race  of  De  and 

Ana.  Many  were  probably  mountain  and  lake  gods,5  a  few,  river  gods, 
others  tribal  ancestors  ;  but  their  connexion  with  the  Sid  mounds  goes  far 

to  stamp  them  as  divine,  however  "  parochial "  their  cultus  may  have  been. 

The  goddesses,  Echtge  the  horrible,  who  was  reared  upon  children's  flesh  ; 
Eibliu,  daughter  of  Guaire ;  and  Mer,  daughter  of  Treg,  undoubtedly  were 

reverenced  at  Slieve  Aughty,  down  to  Leakle  in  Co.  Clare,  Slievephelim,  and 

the  Barnan  Ele,  or  "  Devil's  Bit.'"5  They,  however,  are  not  connected  with  the 
group  of  Clfu,  and  would  overcrowd  an  already  overcrowded  paper. 

Bodb  Dekg. — Of  all  the  gods  of  Minister  "  Bodbh  Derg,"  by  a  general 
consensus,  was  ruler.7     This  probably  sprang  from  his  holy  hill  of  Slievena- 

1  Rev.  Celt.,  xvi,  p.  276.  2  Sanas  Chormaic,  p.  114. 

3  "Voyage  of  Bran,"  ii,  p.  213. 
4  Rev.  Celt.,  xxxv,  p.  6-9;  Encyc.  Relig.,  p.  6;  Folk  Lore,  xxviii,  p.  181.  The 

Rennes  Dind  Senchas  (Rev.  Celt.,  xvi,  p.  276)  makes  him  a  druid  .-mil  a  champion.  In 

Achill  he  is  "a  king  of  druidism  and  enchantment  and  devil's  craft."  (Lanainie'a 
"  Irish  Folk  Tales,"  p.  1.) 

5  So  the  Gauls  (like  all  nations)  had  their  holy  mountains  where  gods  were  called 
Paeninus  (Pennine  Alps),  Vosegus  (Vosges),  and  Dumiatus  (Puy  de  Dome).  See  Encyc. 

Relig.,  viii,  p.  863. 

15  Mesca  Ulad,  p.  15. 

7  "  Legend  of  Cacht,"  Book  of  Lismore  (Erin,  viii,  p.  35). 

B.I. A.  PROC,  VOL.  XXXIV.,   SUt'T.   0,  [~^i] 
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man  being  in  the  chief  and  oldest  territory  of  the  conquering  Dergthene, 

as  their  special  goddess,  Aibinn,  became  chief  banshee  of  Minister  in  later 

days.  He  was  at  least  affiliated  i<>  the  great  gods  of  the  Boyne,  being  "son 

of  Aengi  of  tin-  Brugh,  called  the  Dagda";  but  this  was  a  confusion,  as  the 

Dagda,  "  Eochaid  Ollathair,  greyer  than  the  grey  mist,"  was  evidently  his 
reputed  grandfather.  There  seems  reason  to  believe  that  Oengus  was  a 

pre-Celtie  god,  unknown  t<>  Gaul  and  Britain,  whose  vast  chambered  cairn  of 

Newgrange,  the  noblest  monument  of  the  Bronze  Age  in  Ireland,  impressed 

tin-  early  conquerors  with  reverential  awe.  Invading  polytheists  were  ready 

pi  and  bring  into  their  own  pantheon  any  local  god.  Even  Israel  took 

over  the  Bails,  along  with  the  vineyards  and  tillage  of  their  worshippers; 

ami  the  lion-worried  in  Samaria,  ami  the  townsmen  of  Gezer,  took 

over  th''  worship  of  Jahveh.     A  local  god   "understood  the  country,"  and 
.voi  ih  winning  as  a  friend. 

A-  Bodb  and  the  I  divided  the  holy  mounds  among  the  gods,]  each 

was  evidently  a  "commissioner"  for  a  different  divine  race.     Others   said 

that  Bodb  was  "son      i  garbh,  son  of  Duach  temen,  son  of  Bress,  son 

■    Elathan,'  which  ha-  this  much  in  its  favour,  that  the  predominance  of 

la  in  the  Dergthene  beliefs  may  have  brought  his  successor,  Bress,  into 

prominence,  and,  as  we  know    B  is  celebrated  in  the  legends  of  C'enn 

Febrat.     A      I1  Sfof  ppean  among  tin-  Tuatha  De"  al    Magh 
Tured,1  ami.  in  ■  abends,  the  Dagda   not  Bodb  allots  the  mounds,  and 

in  tin-  ownership  of  the  Brug  mna  Elcmair  by  Elcmair 

ami  his  wife.' 

Bodb,  ovei  the  -  MunBter,"  dwelt  on  the  stately  dome  of 

.■Hainan,  in  southern  Co. Tipperary, probably  in  the  'aim  on  its  summit.5 
It  l  ond  'aim.  an  acknowledged  Sid,  on  Knockshegowna, 

,,i,,.  of  tl  of  tin-  hill,  which  bears  the  same  nam.-  as  another  famous 

fairy  hill,  farther  north,  in   Ballingarry  parish.     The  greal   'aim  is  about 

round,  and  9  feet  high.     Close  to  I     aech)  are  remarkable 

natural  ag  upon  it.  and  called  "Finn's  table," 
v  :;  feet  thick;   and.  farther  south, 

1  lr.  MS.  Serii  -.  EL  1.  \<-.i<l..  i.  p.  16.     We  also  find  Bodbfa  Derg  and  the  god  Mi. In 

presidinu  at  a  council  meeting  "f  thy  Tuatha  De",  Silva  Gadelica,  ii,  p.  llii. 
lad.,  ii,  p.  622. 

'  1    .ii  L  ."  ]..  90)  ;  see  also  "  Cath  Finntragha," 

pp.  13,  -  Aniii'iiiM."  iii.  I.-.  2,  p.  235 
•a  Chonai  It.,  xv,  p.  478   ;  Book  of  Fermoy  (lr.  Texts,  R.  I. 

Nilgiri  Hills  in  Southern  India  each  deity  was  associated  with  a  peak  on 
which  .  arrow,  ..r  cairn. 
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resting  on  four  pillars,  is  another  stone,  7  feet  by  4  feel.1  These  probabl] 

mark  Eodb's  holy  place.  Nuada  Derg  had  a  fort  on  the  same  mountain,  and 
may,  perhaps,  have  been  identified  with  Bodb  Derg3  if  the  Dergthene  tribe 

took  over  the  worship  of  the  god  of  Slievenaman.  The  hill,  as  we  saw,3 
forms  a  conspicuous  and  beautiful  landmark,  when  looking  down  the  vale  of 

Ahcrloe,  from  the  hill  of  the  goddess  Aife,  over  Gleneefy  and  Duntrileague. 

Bodb  seems  to  have  had  two  residences — the  Sid,  so  widely  celebrated  as 

Sid  na  mbann,  Sid  bann  iinn  os  Femen,  and  Sid  Femen ;  and  a  second,  some- 
where near  Loch  Derg.  Some  said  he  was  brother  of  the  goddess  Dechtire, 

and  uncle  to  Cu  Cbulaind.4  He  was  a  god  of  the  more  amiable  type.  When 
pressed  to  let  his  attendants  pursue  and  wound  Ler,  the  sea  god,  he,  with 

calm  dignity,  forbade  it,  saying,  "  I  am  none  the  less  king  of  the  Tuatha  De 

Danann  because  he  is  not  submissive."  He  also  controlled  his  anger  when 
the  wicked  Aoife  said  that  her  husband  Ler  would  not  trust  his  children  with 

him.  Like  Lug,  he  is  called  "  one  to  whom  all  science  has  done  homage."5 
He  had  friendly  relations  with  the  mortal  rulers  of  the  land,  and  made  a 

treaty  with  King  Conn  of  the  Hundred  Battles,  undertaking  that  neither  he 

nor  the  Tuatha  De  under  his  rule  would  injure  the  king.  Fer  Fi  of  Aine  was  a 

hostage,  or  perhaps  a  guarantor,  of  the  treaty.  From  his  taking  the  place 

of  Nuada  Derg  in  some  versions  of  the  Mog  Nuadat  legend,  I  venture  to 

suggest  that  the  Dal  Cais  endeavoured  to  identify  the  chief  god  of  their  new 

settlement  with  the  more  familiar  god,  Nuada,  whom  their  ancestors  had 

worshipped  before  their  invasion  of  Ireland. 

Bodb  had  a  numerous  offspring.6  His  "  seven  sons  "  and  his  "  three  sons  " 
are  named.  Among  his  children  are  Ferdoman ;  Artrach,  who  had  a  bruiden 

of  seven  doors,  and  a  liss,  Rath  Artrach,  once  resplendent,  but  blighted  even 

in  Finn's  day.  Bodb's  daughter,  Sadb,  was  plighted  to  Finn  at  Sid  Femen  ;7 
but  (of  course  in  so  evidently  late  a  poem)  she  was  mortal,  and  her  death 

was  announced  to  "  her  highborn  kinsmen "  of  the  Sid,  the  Tuatha  De. 

Bodb's  three  sons  were  born  in  his  father's  Sid  at  the  "  many-windowed 

Brugh  of  the  Boyne."s 

1  Ordnance  Survey  Letters,  Co.  Tipperary  (11.  I.  Acad.,  14,  P.  IS),  i,  p.  170.  due 
recalls  the  altar  of  Zeus  on  Mount  Lycaon,  a  mouuil  with  two  pillars  facing  the  sunrise, 
as  described  by  Pausanias. 

2  "  Magh  Leana,"  p.  3. 
3  Supra,  xxxiii,  p.  479. 
4  Book  of  Leinster,  p.  123b. 

6  "Fate  of  Children  of  Lir  "  (Atlantis,  iv,  pp.  115-131). 
6  Book  of  Feruioy  (Ir.  Texts,  R.  I.  Acad.,  i). 

'The  poems  connecting  Finn  with  Slievenaman  are  endless,  but   more  striking  is 

Keatiug"s  note  of  Suidhe  Finn  on  that  mountain  (History,  ii,  p.  325). 
sAgallamh,  ii,  pp.  100,  171,  225. 

[28*] 
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Bodb's  dependents  were  less  estimable.  He  kept  a  sort  of  training 

college,  which  gave  "  Sid  na  nibann  "  its  name,  "  the  mound  of  the  women." 

L  geud  speaks  unfavourably  of  the  management.  Bodb's  own  daughter  was 
abducted;  so  was  Deltbanna,  Conaire's  attendant,  the  wife  of  Life  and 

daughter  of  Caiman ;'  and  Finnchada,  who  was  carried  off  from  it  by 
Sengarman,  so  late  as  the  reign  of  Dathi.  in  the  early  fifth  century.  Some 

said  that  Connla,  son  of  the  High  King,  Conn,  when  he  was  lured  away  by 

the  lovely  woman  of  the  Sid,  went  with  her.  not  beyond,  or  beneath,  the  sea, 

but        -  y  which  v  probably  intended.1     Oliu  tried  to 

lure  Conchenn,  another  daughter  of  Bodb,  out  of  it,3     In  it.  too,  was  edu- 
he  cruel  wife  of  I.er,  who  turned  his  children  into  swans. 

attached  to  Sid  F     F     en,  if  it  be  the  same  place, 

1  cairn,  when,  during  the  absence  of  Oengus,  son  of  the  1'agda, 
on  Samhain  niglit,   tl       _        M    lir  carried  off  to  it  the  unfaithful  wife  of 

.-liter  of  Elcmar.     Len  LinGaclach,  a  retainer  of  Bodb, 
Loch  Lein,  "r  Killarney  Lake,  in  Luachair 

II-  -  were  also  of  doubtful  eh  His  swineherd, 

"  Nar-squinting-with-tbe-  -  cooking  squealing  heads  of  pigs  over 

the  fire,  and  bring    _  which  hi      a       -l "  with  his 

inch  and  Eucht,  were  turned  to  ravens.' 
V  Tumniue  (in  the  fnrm  of  a  many-coloured  Least  i.  wa<  swallowed, 

I  '  nil  l'u.  .    .  .is  he  revealed  I'  ililL 

It    -  ubtful  whether  the  second   residence,  Sid  liv  Dear 

B  It  was  I  _      l'erhaps  it  was  the 
even  the  Sid  •■;  .  but  1  have 

iill,  also  bears  his  name. 

Ik:  _     at  the  mere  dictum  of  U'L'uiry"  t>>  regard  Bodb  Derg, 
kin.  his  nan  Loch  l>erg, 

lildlike  faith  in  the  historic  character 

of  the  1  In  the  "Drea  '  the  king  of  Magh  Femen 
aii  grow  wins  him  the  swan 

maiden  on  the  lake  in  I  ees. 

>n».    p.  !  i  -chniarch  liomei  i."  p.  1">.">i  :  Rennes  Dind  >-..  Bev. 
•  know  whether  it  and  the  " SU  "t 

the  i  r  whether  they  \m  the  two  cairns  of  Slievenaman  and 
na. 

D        -  .  \,  pp.  41-4:;. 
•  •f  NechMn  Kimi^'uaJa,  was  also  connected  with 

i 

| 
-      I  i,  p.  166. 
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Bodb  is  nearly  forgotten,  but,  like  most  local  "fairies."  clung  to  his  own 
borne,  and  won  some  little  meed  of  recollection  down  to  the  last  century. 

Cairi;i;k  Muse— The  Muscraige  tribe  bears  all  the  mark  of  having  been 

broken  up  by  a  series  of  invasions;  "  islands"  of  it  persisted  through  Minister, 

Muscraighe  Liac  Thuill,  or  O'Noonan1  of  the  Ui  Fidgeinte  in  south-west 
Co.  Limerick;  Muscraige  Mitaine,  in  Oliu  among  the  Mairtene,  in  the 

Galtees ;  in  Muscraighe  Treitherne,  Muscraige  Chuirc,  Muscraige  Tire,  and 

Muscraige  L'reogain,  in  Tipperary,  Muscraige  Luachra,  still  Muskerry, 
n  Cork,  and  small  fragments  at  Tontinna  on  Lough  Derg,  in  east 

Co.  Limerick,  in  Magh  Femen,  and  elsewhere.2  There  was  some  close  bond 
between  it  and  the  Dergthene,  especially  with  the  Dal  Cais.  In  legend  it 

was  closely  connected  by  descent  with  the  CorcaDuibne  in  Kerry  and  the  Corca 

Baiscinn  in  Co.  Clare.  When  the  tribal  genealogists  attempted  to  "  regularize  " 
the  position  of  non-Milesian  tribes  (long  before  the  euhemerist  movement), 
they  divided  the  family  god,  or  eponymus,  into  a  triad,  the  eldest  of  whom  was 

(Oengus)  Cairbre  Muse.  But  so  far  from  the  group  belonging  to  the  third 

century,  the  Tain  bo  Cualuge  mentions  "  the  three  Cairbres  from  Cliu "  as 
warriors  of  fame-  More  than  two  centuries  earlier  legend  made  them  sons  of 

Conaire,  High  King  of  Ireland,  successor  of  Conn  of  the  Hundred  Battles,3 

"  B.C.  S2."  His  legend'  was  certainly  pagan,  and  outraged  all  Christian 
ethics.  His  epithet  Muse  was  wrenched  into  Mo  Aisijr,  "  inordinate  desire," 
for  the  Muscraighe  sprang  from  him  and  his  own  daughter,  Duben,  or  Dovin, 

whence  Corca  Duibne.  The  territory  covered  the  modern  Corcaguiny  and 

Iveragh  to  Valencia  Island  (Dairbre).  In  the  former  section  we  rind  several 

ogmic  inscriptions  with  her  name,  "  Maqi  mucoi  Dovinnias,"  one  on  a  noble 
site,  on  the  entrenched  headland  of  Dunmore,  overlooking  the  Blaskets-  It 

seems  very  clear  that  mythology  ran  mad  on  this  legend.  Duben  was 

possibly  (as  seems  implied)  the  mother  and  then  the  daughter  of  Cairbre  ; 

then,  to  get  out  of  the  vicious  circle,  she  was  turned  into  a  son.  Cairbre's 
name  was  equated  with  Corbad,  parricide,  by  some  local  Fluellyn.  His  name 

was  said  to  have  been  Angus,  and  he  and  his  brother  slew  their  stepfather, 

MacNiad,6  in  the  arms  of  their  mother.     They  were  close  allies  of  her  last 

1  "  Sauas  Chormaic,"  p.  127.  The  name  "  Muskry  O'Noonan"  is  extant  in  tin.' 
Elizabethan  Surveys.  For  the  race  of  Conaire  nior  and  the  coming  of  the  Muscraighe 

from  Magh  Bregh  see  Erin,  vi,  p.  L38,  from  Books  of  Lecan  and  Ballymobe.  Muscraige 
tri  muige  is  the  Aes  tri  maige  in  N.E.  Co.  Limerick. 

-  See  notes  on  O'Huidhriu's  "  Topographical  I'ocm  "  and  the  Onomasticon  Goedelicum. 
3  Loc.  tit.,  p.  351.  '  Studied  in  It.  Soc.  Antt.  Ir.,  xl,  pp.  184-5. 
6  Keating,  Hist.,  ii,  sect,  xli,  p.  278,  tells  .another  story,  where  Cairbre  Muse  slays 

his  stepfather  Neimidh  in  his  mother  Saruit's  arms— another  proof  of  the  varying  nature 
of  these  tales.  He  derives  the  epithet  Mo  Aisge  from  this  event.  See  also  Eriu,  vi, 

p.  143. 
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husband,  Oilioll  Aulom,  and  Fiacha,  his  favourite  grandson,  gave  Cairbre 

Muse  all  eastern  Co.  Lirneriek  from  Aine  to  Lough  Derg.     The  mythology  of 

Cairbre  Muse  seems  to  have  no  foothold  in  fact, and  abounds  in  contradictions. 

On   the  birth    of  his  misbegotten   sons   all  nature  sickened,  and  the  crops 
failed.     The  tribes  ordered  that  the  children  should  be  burned,  but  a  druid 

saved  one,  Cure,  putting  it  on  a  red  cow's  back.     After  a  year  the  sin  entered 
into  the  cow,  who  swam  out  t"  sea.  and  became  the  "  Cow  Rock,"  Bo  Bui.1 

Rhys,sin  a  very  elaborate  study  (which  students  should  master  and  assess  for 
themselves),  equates  Cairbre  cinn  chait,  Cairbre.  father  of  Ere  ;  Cairbre,  the 

enemy  of   Bress;  I     irbre  Muse,  the  owner  of  the  dog,  "Mug  Eime,"  and 
M     i\    ■     .  (the  slayer  of  Balor,  m  the  Torry  Island  legend),  with  the  Gaulish 

"  Mercury  "  and  Lug.     Be  this  as  it  may,  Cairbre  Muse  is  evidently  from  first 
to  last  a  mythical  personage  and  a  tribal  god  of  any  dale  before  the  time  of 

the  1.  '  2    bo  the  third  century.    W      re  confronted  with  a  difficulty. 

K.  iting  alleges  that  the  descendants  of  Couaire  alone  were  the  Ernai.     He 

tells  how  Mog  Nuadat  expelled  the  latter  from  Minister,  "so  many  as  would 
not  submit."     Conaire  had  an  ances         Daire  Doinmhar,  who   was  possibly 

confused  with  "  Daire  "  or  "  Dairine  "  in  the  Clann  Dedad  andCorca  Laeghde 

pedigree.     Conaire  may  be  confused  with  another  lli'_'li  King,  Conaire  Mor 

(B.C.  L 10,  son  of  Eidersceol,  a  descendant  ol  I1  \  of  Sin,  and  of  Oilioll 
Li.mii,  and  successor  of  Nuada  Necht),  from  whom  the  chum  Dedal  claimed 

fin.     Tin-  three  tribes  possibly  were  branches  of  the  Ernai  by  descent  or 

affiliation.     Indeed,  the  [ouernoi  of  Ptolemy  seem  to  overspread  all  south- 

Iiil.md  up  to  the  Vellabori.     Tin-  latter  have  of  late  been  placed  as  far 
north  .i-    I  out   their  position  may  be  anywhere  from   [veragh  to  the 

Dour." Ci.n\ — Another  eponymus  of  the  extensive  district  of  Cliu  mhail  mhic 

Dgaine,  in  south  Limerick  and  along  the  Galtees  to  the  Suir,  meets 

us  in  our  district.     The  mighty  mountains  bore  Ins  name,  Crotta  Cliach,  "  the 

barpsof  Cliu,"  which  I  ventuj  arc  the  two  harp-like  cooms,  with 
indframi  mi  gullies, seen  on  the  flank  above  Aherloe.     < 

hov.  ibly  a  pre-Milesiau  word,  as  a  tribe  named  Crotraige  dwelt 

along  the  foot-hills,  and  the  name  poss  ■  _  ve  rise  t,.  the  folk-tale.  Cliu 
may  have  been  connected  with  the  goddess  Clidna,  for  the  Mairtene,  another 

non-Milesian  tribe,  i.  e  Q  .   vere  called  "  the  champions  of  Cliu  and 

the  contentious  hosts  of  Cliodna,  '  iting  such  terms  as  "champions  of 

tar  na  hUidhre,    54a,  and  "  Book  of  Leinstcr,"  "Magh  Leana,"  p.  28.    The 
name  Bui  is  found  in  the  Poitolan  Maps,  L460  to  1693    Pi        R.  I.  Acad.,  xxx,  p.  117). 

•...  iv,  pp.  :i\- 
Hi-    .  B  •  xl  (It.  Ti        -        -.in,  pp.  l'-.I.  -• 

\Iagh  Leana,"  pp.  77,  ~&  ;  the  passage  in  our  present  copy  possibly  refers  to  the 
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the  Sid"  "champion  of  the  cairn,"  "champion of  Segomo,"  and  "champion of 

(the  goddess)  Nar." 

Legend  tells  how  Gliu  was  a  harper  who  came  to  Baine's  Sid,  a  place  so 

sacred  that  the  very  "  Book  of  Rights  '"  forbade  anyone  to  walk  on  it  "  by  the 

light  of  red  fire,"  like  the  mounds  of  Slievereagh,  that  men  dared  not  sit 

upon  "  for  dread  of  the  Tuatha  Do,''"  and  the  procession  with  flaming  "  wisps  " 
at  Aine's  mound.  Cliu  became  harper  to  King  "  Sinirdub,"  and  used  to  play 
on  two  harps  at  once,  whence  the  mountains  were  called  Grotta  Clinch. 

He  went  to  the  "  Sid  of  the  Men  of  Femen,"  where  Bodb  dwelt,  to  carry 
off  his  daughter  Ooncheun.  The  inhabitants  tried  to  drive  him  off  by  magic, 

but  in  vain  ;  so,  after  a  year,  the  lady  Baine  lost  patience,  and  sprang  out  in 

dragon's  shape,  when  Cliu  died  of  the  fright.  Hence  the  lake  was  called 

"  Loc  bel  draceon."3  It  was  evidently  not  the  place  of  its  name  in 
Westmeath,  but  the  lake  in  the  Galtees,  at  which  Oengus  of  the  Brug, 

aided  by  Bodb  Derg,  won  his  swan-wife,  "  Caerib  Orineith,"  daughter  of 
Ethal  Anbual  of  Sid  Uamain  in  Connacht,  whom  he  found  with  her 

transformed  maidens  sporting  on  Loc  bel  draceon.4  The  Leabar  Breac5  tells 

a  nearly  identical  story,  but  the  king  is  called  "  Smirdubh  mac  Sm&il  "  of  the 

Three  Passes  of  Sliab  Ban,  and  Oliu  seeks  Bodb's  daughter  at  Sid  Femen,  till 
the  water  bursts  up  under  his  feet,  and  forms  Loch  Beal  Sead,  on  the  mountain. 

On  this  "  Coerabarboeth,"  swan-daughter  of  Ethal,  and  her  fifty  companions 

float ;  it  is  also  "  Loc  Crotta  Cliach  "  and  "  Loc  bel  dragan."  It  is  evidently 
some  lake,  still  unidentified,  on  the  Galtees.  Barely  in  Western  Europe  do 

we  tread  so  closely  in  "  the  footsteps  of  the  dead  old  gods  "  as  around  Conn 
Febrat  and  the  Galtees. 

Cuil  AND  Neciitan. — Neehtan  and  Nuada  Necht  are  sometimes  taken  as 

son  and  father,  and  sometimes  as  identical.  Neehtan  encouraged  the  family 

of  Eogabal  to  settle  on  Knockainey  ;  and  Cuil,  wife  of  Neehtan,  was  patroness 

of  the  chief  cemetery  ami  fair  of  the  Dergthene,  called  'Oenach  Chulimna, 

Nechtain,  and  'Oenach  Clochair."    Neehtan  brought  the  first  pregnant  cow  to 

districts,  the  word  Niu  not  occurring — yet  there  is  no  evidence  for  a  district  of  Cliodhna 
near  Kmly  in  the  Mairteue  territory. 

1  "Book  of  Rights,''  pp.  5,  21,  the  present  Knockmany,  a  Bronze  Age  cairn  chamber. 
There  was  also  a  Cnoc  Maine  near  Kilfinnan  (Silva  (Jadeliea,  ii,  p.  123),  probably  the 
place  referred  to  as  Sid  Bain  in  the  Cliu  legend.     Could  it  be  the  mound  of  Kilfinnan  ! 

2  Agallamh,  ii,  p.  124. 
3  Rennes  Dind  S.  (Rev.  Celt.,  xv.  p.  441). 

4  "Dream  of  Oengus"  (Rev.  Celt.,  iii,  pp.  347-355). 

6  "  Manners  and  Customs,"  p.  246. 
0  The  place-name  "  Sciath  Nechtain,"  where  Olchobar,  king  of  Casliel.  defeated  the 

Norse  in  847,  suggests  the  disc  barrow  of  "Cu  Chulaind's  shield  "  at  Tara  and  "Sciath 
Gabhra "  where  the  MacGuires  were  inaugurated.  There  was  i  "Sciath  na  lifeart" 

(shield  of  tho  burial-place)  in  Roscommon,  and  another  "'Sciath  Nechtain"  in  the 
Eoghanacht  territory. 
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Ireland,1  and  the  euhemerist  Flann  (in  1050)  says  he  was  killed  by  Sigmall, 

grandson  of  the  god  Midir  ;:  but  this  is  of  the  warped  stratum  of  legend,  not 
found  in  the  early  myths.  Some  (by  the  q  to  p  change)  identify  him 

with  Neptune,  but  this  is  more  than  doubtful  ;3  and  unless  he  is  Nuada  (with 
whom  even  then  we  have  to  go  back  to  Nodens,  in  Britain,  to  find  him  a  sea- 

no  connexion  with  the  ocean.  <  >bl  writers  equated  Necht  with 

.  snow,  because  "  Nuada  Necht  was  as  white  as  snow,"  a  folk  derivative.1 

He  was  certainly   Nuada,  "fair  fa  1  hand,"  a  king  of   Minister, 

whose  rival,  I  slain  by  Lug's  device  at  Cam   l'i  Neid,s  for  Nuada 
Argetlamh  :-  sded  by  tnd  the  king  of  Munster  seems  to  be 

Nechtan.     Nuada.  his  wife  Boand,  and  son   Nechtan,  all  abound  in  t*}«ithets 

like  "  white  "  and  "  silver." 

htan  reckoned  t'  I  ogst  his   human  descendants. 
Tiny  owned  a  fort,  Dun  mic  Nechtain,  near  Kenmare.     1  fancy  tlie  Co.  Clare 

fort,  Caherm  »1  ten,  is  named  from  a  human  family.     Near  Kenmare 

••  River,"  In         S       e,   dwelt  also  a  namesake,  a  lady,  Necht.'     He  and  his 
three  cup.)..  :ld  alone  approach  to  look  on  the  sacred   well  at  the 

Bonn   f  ih'    .  ir  unidentified)  lay  among  the 

Y.      _    Hills.'    D  ident  importance,  I  h  r  found  no  legend 
of  CuiL     ~  y  lurk  under  an  alia*  name,  for  what  was  told  of  the  Hazel 
Well  and  th<  dso  told  of  Sinann,  Macba,  or 

rfhine,  th    -  _  rho  had  many  alternative  names/ 

A-     _         Sinann,  hi  htach"  is  often  confused  with " Echtge 

the  Horrible,"  the  {  mountains  of  Echtge.  who  was  reared  on 

children's  flesh,  and  was  given  the  mountains  by   her  lover,  Fergus  Lusca 
1  hum  ami  Genann,'  who.  with  Sengann, 

Catal    Irish  v  ,  p.  640;  R.  I.  Acad.  M8.,  23.D.  13, 

p.  :  . I  !■  . 

Shrade,  "Pretrial     lotiqq.  of  the  Aryti  1      <        is,  p.  412; 
•..  iv.  j,.  12 

'  Irisclu  K..lk  Lore,  xvii,  p 
ftfetr.  Dind  s ..  \.  p.  216. 

«  Rennet  Dind  S  ,  ivi,  p.  - 
•  The  name  Nechtan  is  f..un.i  in  •        Limerick  in  historic times. 

d)  came  fr..m  the  South  to  Meath  [Merr.  Dind  S.  : 

"Boand  I").     Nechtan  Nuada  is  smi  of   Lnliraid,  whereas  (in   Boand  II)  he  is  son  of 
•  It.,  xv,  p.  •_".•::,  p.  4 

158);  Metr.D  pp  305  7.     In  us.  R.  I. 

Acvl.  23   I>  16,  p.  411,  is  an  amaz  .  .  an   Irish  inscription  found  on  a  coffin  with 
a  skeleton  12  I  I  king  of  Ireland,  at  Breaffy.  I  n  17;i2.     This 
was  written  ii     ?  I  adda  that  Genann  had  et  high  !     Eis  brothers  Gann 

S     „ann  landed  at  the  Inbir  D>.  U-hinch,    ii  ire  (Erin,  viii 

,,.  i: 
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were  eponymi  of  the  tribes  in  Co.  Clare  and  Connacht,  called  Gangnnoi  by 

Ptolemy.  She  was  of  the  Tuatha  De,  and  reared  at  Ciu'l  Echtair,  near  Sid 

Nennta.1  Altogether,  the  important  position  taken  by  the  Irish  goddess 
corresponds  to  the  high  position  of  the  mortal  women,  queens,  and  warriors, 

like  Boudicca  and  Medb.  It  is  notable  that  great  sanctuaries,  like  Knoekainey 

and  Oenach  Chuli,  are  called  after  women,  and  that  Carman,  Tea,  Macha, 

Tailti,  and  Maistiu  loom  so  large  at  Carman,  Tara,  Telltown,  Emania,  and 

Mullaghmast.  Human  sacrifice  was  offered  at  Emania,  Tara,  and  Tailti, 

perhaps  to  the  mother  goddesses  of  the  harvest. 

Deda,  Garban,  and  Febra. — The  great  plateau  of  Cen  Febrat,  or  Slieve- 
reagh,  so  prominent  an  object  over  all  eastern  Limerick,  was,  as  we  saw,  the 

chief  cemetery  of  the  Erann,  or  Ernai,  the  Clann  Deda,  and  Corca  Laegde. 

All  the  outstanding  names  of  their  mythic  ancestry,  save  Deda2  and  Curoi 
(the  latter  presumably  buried  at  Caherconrigh),  are  attached  to  its  monuments 

and  mark  it  as  the  great  cemetery  of  the  Ernai  at  Temair  Erann,3  so  wrongly 

placed  by  O'Donovan  as  near  Castle  Island.  In  the  later  frantic  attempt  to 
unite  all  the  tribal  genealogies,  the  Ernai  and  Muscraige  are  given  "  Ailill 

Erann,  the  god  of  the  bolg  ga,"4  as  common  ancestor ;  but,  in  most  docu- 
ments, the  Clann  Dedad  Ernai  derive  from  Deda,  son  of  Sen.  Sen5  was 

probably  father  of  a  large  group  of  gods  of  Mountains  and  Lakes ;  Deda  gave 

his  name  to  the  Clann  Dedad,  or  Degaid,  and  to  Luachair  Dedad.c  Sen  was 

son  of  the  High  King,  Eochu  Airiomh,  "  who  was  seventeenth  in  descent  from 

Ugaine  Mor,  and  first  dug  a  cave  in  Erin,"7  and  reigned  from  "  B.C.  125  to  110," 
according  to  the  chronologers.  Deda  and  his  brethren  of  the  Clan  Eudhraighe 

were  expelled  by  the  line  of  Eremon  from  Ulster.  They  fled  (in  one  story)s 
to  Duach,  King  of  Minister,  who  gladly  received  so  valuable  an  army  and 

gave  them  lands,  so  they  became  the  Ernai  (Ptolemy's  Iouernoi).  When 

Duach    died,    the    High    King   Eochu    Feidlioch    (Queen    Medb's    father), 

1  Some  made  her  daughter  of  Deda,  son  of  Sen  (see  infra). 

2  Are  the  Clanna  Deagaidh  of  Deda's  line  the  Clanna  mac  Deichead  or  Maqi  Deceddaa 
of  the  ogmic  inscriptions  >.  (R.  Soc.  Antt.  Ir.,  xxxii,  p.  30,  and  It.  I.  Acad.  Proc,  xxvii. 
p.  339.) 

3  Tract  on  the  cemeteries.  Cf.  Metr.  Dind  S.,  x,  p.  227.  See  section  at  end  of  this 

paper. 
4  New  Ir.  Rev.,  xxvi,  p.  133.  He  appears  in  three  places  in  the  tribal  pedigree— at 

the  beginning,  in  the  middle,  and  some  generations  after  Deda — another  proof  of  the 
uncritical  usage  of  old  material  by  the  genealogists.  Keating  makes  him  !lth  in  descent 
from  Ugaine  and  8th  in  ascent  from  Sen. 

6  Sen  was  in  some  documents  one  of  a  triad  Deitsin,  Sin  and  Roisin,  e.g.,  Killing  ii, 

p.  289. 
6  Vol.  ii,  pp.  229,  235,  237. 
7  Keating,  ii,  pp.  158,  184,  229.    Todd  Lect.  Ser.,  iii,  p.  197  ;  Metr.  Dinds.,  x,  p.  241. 
Keating  ii,  p.  158,  p.  229  ;  Ossianic  Soc,  v,  p.  288n. 
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B.C.  137,  confirmed  Dega  as  King  of  Mnnster,  to  which  lie  had  already 

been  chosen  for  his  prowess ;'  but  others  said  he  was  confirmed  by  Lugaid 

Luaigne,  grandson  of  Xia  Segamain,2  so  he  became  an  eponymus  of  the 

Clanna-  or  Corca-Deagaid,3  "  many  a  spear  was  in  its  host  in  the  time  of 

Deda,  son  of  Sen."'  So  far  the  story  is  moderate  and  even  probable,  especially 
if  the  invasion  of  the  Mile  tribes  took  place  not  long  before  our  era,  as  some 

have  supposed.  The  Ernai  Dedad,  with  the.  Ultonians  and  the  Feini  of  Tara, 

were  named  as  "  the  three  noble  races"  of  Ireland  in  the  Senchas  Mor. 

Dega  had  forty  sens;  chief  of  these  was — (1)  Daire,5  father  of  the  famous 

Cnroi,  King  of  Minister,  in  the  bed  Branch*  (ales.  Curoi  was  rival  of 

i'h  Chulaind,  by  whom,  and  by  the  treachery  of  his  wife,  Blaithnaid,  he  fell;1 

and  his  son  Lugaid  avenged  him  by  slaying  the  "  Bound."  Forgoll,  another 
son  of  Daire,  was  ancestor  of  Finn  and  Oisin  ;  and  Lugaid,  a  third  son,  had  a 

wife  Eithne,  said  to  be  buried  in  the  _r t < > 1 1 j ■  of  disc  barrows  at  Cooloughtragh 

in  Temaii    Erann.     d'>  Taeth,  from  wh    Cain,  son  of  Fergus  "  Fer  Deda," 

was  named  "  Mogh  Taeth  "  ;  probably  both  names  are  dedicatory  to  the  god 
Deda  and  his  son.  (3)  Ear,  father  of  Eterscel,  father  of  Conaire.  (4)  Fir 

Ceit,  ancestor  of  the  Dal  Ceiti,  in  Minister.  (5)  Cleite,  who  died  at  Cletty, 

mi  the  Boyne,  named  after  him.  (<i)  Dea,  from  whom  Inbir  Dea,  the  Vartry 

month,  was  called.  (7)  Garhan,  or  Garinan,  from  whose  grave  burst  Loch 

Qarmain,       W<    ford  Earbour.  Benach,  who  gave  Sliab  Mis  (Mish)  to 

his  bride,  Mis,  daughtei  of  Cairid.    lb- died,  and  was  buried  in  his  rath  there. 
B  --,  the  famous  Red  Branch  warrior;  he  took  part  in  the  overthrow  of 

the  sons  ol  Umoir.  1"  Coemgin  Hornskin,  in  some  versions,  is  said  to  have 

married  Mis.  and  given  the  mountain  to  his  brother,  Senach  the  Rough. 

(11)  Co:  »,  perhaps   the  same  as  the  last,  avenged  his  "brother" 
(nephew)  Curoi,  and  devastated  Ulster  till  Celtchair  of  Downpatrick  slew 

him  with  red-hot  Bpits.  12  Cabalglinni,  or  Faelglinni,  the  senior  of  the 

tribe   in    the    M  V  11        '        ;  .:       daughter,  a    mountain  goddess, 

1  "  Cathreim  Conghal  Clairingneach  "  (Ir.  Texts  Soc),  pp.  2.  3. 
"  I:  ..•.':••    .  502,  p.  I  18b. 
3  Rev.  Celt,  x\.  p. 
1  Metr.  Dind  3.,  \.  p.  - 

.11  v  identified  with  MacNiadh's  grandfather  Daire  (Keating,  iv,  p.  116, 
'  itiiealogy  of  O'Driscoll  and  Miscellany  of  the  Celtic  Society,  "  Corca  Laidhe,"  pp.  25,  9, Ac.) 

'Lor.  .-,"'..  p.  80. 
nes  Dind  S.  (Rev.  Celt.,  w,  p.  448)  and  much  other  material.     For  the  other 

ir  Anm..  p.  407  :    ;     M        Dind.,  x,  p.  241 ;  (4)Proc.  R.I. A.,  xrix,  pp.  81-87  ; 
(5)  B..,.k  of  Leiniter,  f.   I66h  ir.,  xiv,  p.  429;  (7)  Rev.  Celt.,  .w.  p.  428; 

(8)B  ,  XY,p.44G  10)  "Death  Tales,"  Todd  Lect.  Ser.,  vol. 
xiv,  p.  27  :  (11)  Metr.  Dind  8.,  x,  p.  241  ;  (12)  Mesca  Had,  p.  41. 
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Echtghe  the  horrible.1  There  are  a  number  of  variant  tales2 — the  Coir 

Anmann3  tells  how  Duach  Dallta  Degad,  son  of  Cairbre  Lusc  (the  lame) 
and  ancestor  of  the  Dergthene,  had  two  sons,  Duach  and  Degad  (B.C.  168). 

The  latter,  being  the  popular  candidate  for  the  kingship,  was  blinded  by 

Duach.  Another  story  tells  how  Duach  fell  by  the  Ulstermen  and  Degad, 

son  of  Sen,  King  of  the  Ernai.  The  hero  Finn  descended1  from  Daire,  son 
of  Deda;  while  his  mother,  Murni,  was  derived  from  Tadg,  son  of  Nuada, 

son  of  Achi.  Claim  Deda  held  all  Luachair5  to  Curoi  Mac  Daire's  fort  on 
Cen  Febrat.  Though  Deda  is  nowhere  (to  my  knowledge)  called  a  god,  he 

seems  ancestor  and  father-in-law  of  a  number  of  eponyuii,  mountain  gods, 

and  connexions  of  gods.  His  fame  grew  on  no  mortal  soil,  but  is  all  mythic 

and  superhuman ;  we  need  hardly  look  for  a  nucleus  of  fact,  if  such  ever 

existed.  Deda's  issue,  Corco  Deda  and  Corca  Muige  (both  in  western  Co. 
Limerick),  are  in  the  list  of  the  Aithech  Tuafcha.6  Probably  the  pre-Milesian 
tribe  had  its  own  divine  beings  and  ancestry  which  later  scribes  tried  to 
euhemerize  and  connect  with  those  of  other  tribes. 

Febra,  son  of  Sen,  Deda's  brother,  was  slain  by  Cain  Derccdualach, 
husband  of  the  goddess  Aife,  sister  of  Aine  and  Fer  Fi ;  from  these  heroes 

the  mountain  derived  two  of  its  names,  Cenn  Febrat  and  Sliabh  Cain. 

Garban,  son  of  Dedad,  slew  his  uncle's  murderer,  and  he  and  Febra,  when 
the  gods  became  mortal,  were  reputed  to  lie  under  two  of  the  pre-historic 

mounds  in  Temair  Erann  cemetery,  probably  those  to  the  south-west  of  the 

spring  at  the  gorge  of  Glounacroghera.7  South  from  them,  Lugaid  Laigde, 

the  eponymus  of  the  Corca  Laigde,  was  buried.  Garbau's  other  grave,  the 
source  of  Wexford  estuary,  we  have  already  noted ;  he  is  called  "  Garman 

Glas  MacDegann,"  so  his  identity  is  well  established.  Eithne  and  three 
other  ladies  lay  in  the  conjoined  rings  of  Couloughtragh.  She  was  niece  of 

Curoi.     Ere  of  Irluacra  probably  lay  in  the  mound  in  L'allinvreena.9     This 

1  Metr.  Dind  S.,  x,  p,  305.  The  "  Cath  Ruis  na  Rig  "  (Todd  Lect.,  iv,  p.  23)  names 
a  contemporary  of  Curoi,  Eochu,  son  of  Luchta,  king  of  North  Munster,  and  the  Recar- 
taig  Dedad,  at  Temair  Luchra. 

-  The  genealogists  ring  many  changes  on  Sen,  Deda,  Daire,  MaeNiadh,  Lugaid, 
MacCon,  and  Lugaid  Laegde,  and  move  their  period  over  a  space  of  thirteen  or  fourteen 
centuries  in  some  instances. 

3  Irische  Teste  Ser.  iii,  pt.  ii,  p.  292. 

4  "  Duanaire  Fionn "  (Ir.  Texts  Soc),  introd.  ;  Yellow  Book  of  Lecan,  col.  708; 
Ossianic  Soc,  iv,  p.  284  ;  Silva  Gad.,  ii,  p.  245. 

5  Mesca  Ulad,  pp.  17-19. 
6  Rev.  Celt.,  xx,  p.  336. 

7  Metr.  Dind  S.,  x,  p.  231,  p.  247  ;  Rennes  Dind  S.,  Rev.  Celt.,  xv,  pp.  115,  442  : 
supra,  xxxiii,  pp.  460-406. 

5  Possibly  Ere,  sou  of  Feidhlimidh,  drowned  in  a  lake  (Miscellany,  p.  61). 

[24*] 
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section  gives  a  faint  impression  of  what  a  rich  mass  of  legend  must  have 

existed  about  Luachair  and  its  "  altered  gods." 

Now  I  have  used  the  term  "  Ernai,"  not  only  for  the  Corca  Laegde,  but 
also  for  the  Clann  Degaid,  and  Keating  (ii,  p.  313)  says  that  it  was  wrongly 

applied  to  these,  and  should  be  only  used  for  the  descendants  of  Conaire  Mor, 

the  "  Muscraige,"  Corca  Duibne,  and  Corca  Baiscoinn.     This  seems  doubtful ; 
it  is  evident  that  the  Clann  Dedad  and  Corca  Laegde  had  the  same  cemetery 

and  sanctuary  on  Cenn  Febrat,  and  occupy  the  very  position  where  the 

"  Iouernoi "  are  shown  by  Ptolemy.     The  Corca  Oiche,  possibly,  are  also  of 
this  kindred,  though  they,  like  the  Ui  Fidgeinte  and  the  Corca  Laegde, 

affiliated  for  political  reasons  in  later  years  to  the  Dergtheue  tribes.     The 

Sanas  Chormaic   (p.  10)   speaks   of  the   Corca  Laegde    or  "Dairfhine"   as 
descendants  of"  Daire  Doimthech,"  and  it  seems  evident  that  an  early  pedigree 

led  in  which    he    appears    with  certain    gods   ami    ancestors — Lug,  son 
of    Ethleann,    Deaga,    Sithbolg,   Nuada    Neacht,  and  a  group    consisting 

of  '  I  Sirchreachtech,   Lugaid  Laide,  Lugaid  mac  Con,  MacNiad,  and 

h,"  and  a  Sen  Lugaid;'  Dairine  was  equated  with  Daire.     The  pedigree 
was  old  enough  t"  find  a  place  in  the  Saltair  of  CasheL     When  the  Corca 

tried  i"  draw  nearer  t"  the  Claim  Deagaid,  they  naturally  identified 

tin-  |  ith  the  tatter's  am  i,  S       i  l     _ra  (Deda),  and  Daire.' 
gaid  Laegde  h  netimes  as  fifteenth  in  descent  from  1th  (.circa 

B.C,  900),  sometimes  a  contemporary  of  Eogan  and  Art  (about  a.h.  300); 

Daire  was   first   called  "King  of  the  West,''  then  "King  of  the  World,"  and 
bed  the  zenith  of  his  power  in  the  Cath  Finntraga,  when  he  invaded 
aduibne.     The  B  made  him  father  of  Mac  Con  and  the  three 

tads,  mythical   kings  of   Ireland  <A.I>.  296).      Finally,   it   is  evident  that, 

when  t  bene  tribes  of  Cashel  and  Thomond  liecame  powerful,  the 

gthene"  into  their  own  pedigree  as  a  common 
estor,  as  the  Tradraige,  after  attempting  apparently  to  affiliate  to  the 

nraige  and  <  m,  asserted  their  kinship  to  the  Eoganacht  of 

:i  favour  of  the  powerful  King  FVUimid,3  about  a.v.  640.    When 
we  recall  the  extremely  mythical  legend  of  the  three  Cairbres,  we  see  that 

«•    are  not  to  let  such  tales  weigh  against  the  general  fact  that,  like  Crim- 

thann,  Nia  Nair  "of  the  Ernai"  at  the  beginning  of  our  era  (one  of  whose 

forte  stood'      -       ereagh,  near  the  Ernean  cemetery),  the  term  "Ernai" 

1  Identified  by  some  with  Lughaidh  Laeghde  "  Magh  Lull  i,"  p.  9. 

'  Miscellany     of  Celtic  S  I  oica  Laidhe  "),  pp.  4,  5,  '■>.  ">7.  '<'■<■     Of.  pedigrees 
of  Duald  MacFirbis,  Boderio  OTUhorty,  in  "Ogygia,"  and  Keating,  iv. 

3  R.  Sue.  Antt.  Ir..  sxxrii,  p.  v>7.     The  Coi   i  '  >iohe  and  Oorca  Muieheat  are  of  the 
Atheach  Tuathn  at  tirst,  but  are  affiliated  to  the  Dal  Cass  after  890. 
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may  be  applied,  like  tlie  term  "Fir  Bolg"  or  "Milesian,"  without  any  allega- 
tion as  to  blood  kindred  in  the  races  so  described.  In  Daire,  Dcd,  Mis,  and 

probably  Lugaid  Laegde  we  are  dealing  with  gods,  or  demigod  ancestors,  not 
with  facts. 

Dergthene. — We  find  in  the  Ancient  Laws'  that  "  deirbhlinc  and  deirgh- 

fine  "  were  tribal  divisions,  so  one  suspects  that  the  ancestors  from  whom  the 

Dergthene  and  Dairfhine  are  named  were  mythical  and  not  even  personal.2 
Perhaps  the  descendants  of  Nia  Segamain,  in  the  flush  of  their  invasion  of 

Magh  Femen,  called  themselves  "  The  Tribe."  In  some  of  their  pedigrees, 

indeed,  a  triad  "  Dergfhota,  Deirgthenie,  and  Deirg"3  take  the  place  of  the 
single  ancestor,  the  father  of  Mog  Neid.  The  Corca  Laegde  pedigree  makes 

him  son  of  Nuada  and  great-grandson  of  "Lug  macEthleann,"  a  god  con- 

fessed. "  Dairine  "  may  also  have  been  a  goddess,  as  the  name  is  identified 

with  Macha4  and  Sinann.  We  find  a  Core,  son  of  Dairine,  a  king  of  the 

Corca  Duibiie,  who  accompanied  St.  Patrick  to  Ulster  in  late  story.5  Lairine 

was  also  father  of  Nuada  "  Learg  "  or  "  Salfota,"  foster-father  of  Dergtbene's 

grandson,  Mogh  Nuadat,0  and  has  been  identified  with  Daire,  son  of  Sen. 
Lugaid  mac  Con,  who  is  seventh  in  descent  from  Dergthene,  is  contemporary 

with  Oilioll  Aulom,  fourth  in  descent  from  him — the  name  Lugaid  being  as 
common  in  the  one  pedigree  as  the  epithet  Dcarg  in  the  other.  Nothing  can 

show  more  clearly  that  these  and  similar  tribal  pedigrees  are  built  out  of 

disconnected  fragments,  not  consistent  or  truthful,  but  real,  archaic  tradition, 

warped,  but  not  pure  fiction,  and  so  worthy  of  critical  study. 

Donn. — This  god  has  the  merit  of  being  free  from  the  family  complica- 
tions of  the  divine  fathers  of  tribes.  Donn  Firinne7  and  Aine  are  the  two 

ancient  deities  who  hold  their  own  in  Co.  Limerick  as  Donn  Dumach  and 

Aibinn  do  in  Co,  Clare.  The  word  Donn*  has  yet  to  be  studied.  It  occurs 
in  many  a  guise  among  the  deities  of  Gaul,  Britain,  and  Ireland,  and  is  not 

merely  the  name  of  men-like  gods  (of  both  sexes),  but  of  the  Donn  Bull,  in 

1  Ancient  Laws  of  Ireland,  iv,  pp.  2S2-3. 
-  Sanas  Chormaic,  p.  55. 

3  Book  of  Lecan,  f.  215,  also  "Miscellany"  ("Corca  Laidhe  ")  as  Dergtheucdh, 
Deagha  Dearg,  and  Deadh  inannra,  son  of  Sithbholg,  p.  57. 

'  Thus  Duben,  the  sister-wife  of  Cairbre  Muse,  was  made  his  son,  audLugh's  mother, 
Eithliu,  became  his  wife,  Eithniu.  Dairine  was  Macha,  Nith,  Neman,  and  Badbh  (Rev. 

Celt.,  xxii,  p.  68) ;  Mo  Febhis,  whose  son  is  Mog  Kuith,  is  mother  in  L.  na  h-Uidhre,  74, 
and  father  in  Ann.  Four  Masters,  a.m.  3751.     Hib.  Lect.,  p.  526. 

5  Agallamh,  ii,  p.  198. 

''■  "Magh  Leana,"  pp.  xxi.  2,  117. 
■  Firinne\  the  name  of  a  Spanish  Druid  (ibid.,  p.  1(55). 

s  "Social  History  of  Ancient  Ireland,"  i,  p.  202.  Dr.  Joyce  regards  him  as  a  son 

of  Mil.  The  name  "  Donnus  "  is  found  in  a  Gaulish  inscription  at  Mimes  (Rev.  Colt., 
xiii,  p.  303). 
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Ireland,  and  its  counterpart,  the  Donnotaurus  in  Gaul.'  The  Bull  of  Cualnge 

and  his  rival  were  reincarnations  of  human  beings,  and  the  step  "  from  his 

brother  the  beast  to  his  brother  the  god"  was  a  short  one  in  the  ancient 
faiths.  There  are  a  great  number  of  supernatural  persons  named  Bonn  in 

later  Irish  literature ;  perhaps  local  forms  of  the  same  god.  In  the  "  Battle 

of  Ventry  "2  we  have  a  list  of  the  (human)  Tuatha  De,  who  hasten  to  defend 
Ireland  against  the  allied  armies  of  the  whole  outer  world.  Seven  bear  the 

name,  Donn  from  Sid  bee  Uisge,  Donn  Fritgrinne  ( ]  Firinne),  Donn  Teimneach 

Donn  Senchnuic,  Donn  Chnuic  an  dos  (evidently  bwo  hill  gods),  Donn  of  the 

Sandhill  (Dumach,  now  Dough,  on  Liscannor  Bay,  Co.  Clare),  and  Donn  of  the 

Swamps.  In  the  "  Triumphs  of  Congal  Clairingneach,"' appears  Donn,  a  Sid 
king,  son  of  Iomchad,  descendanl  "  ><i  the  Dagda,  of  the  prime  slock  of  the 

Tuatha  De"  Danann."  Another  Donn,  sun  of  Fionnlaoch,'  lmntght  100  women 
from  the  Sid  of  Aed  (Assaror,  Donegal),  to  the  Sid  of  Mis  (on  Blievemish,  in 

Kerry).  Among  them  was  Aedh's  wife  ;  and  she,  jealous  of  her  rivals,  turned 
them  into  deer,  and  Donn  into  a  stag,  which  was  eventually  slain  by  Bran 

and  Finn's  other  hounds  at  "Cenn  Maghair,"  on  the  coast.  The  Bruden  da 
Derga*  has  a  Donn  Tetscorach  of  the  Sid  mounds;  the  Agallamh  has  Donn, 

son  of  Midir,  whose  Sid  wi  Ited  once  a  year  by  the  Tuatha  De.'    Irish 

-  (like  th  Q       •  i  did  not  hesitate  to  fight  their  own  kindred,  or  we 
might  suppose  him  of  some  other  race.  We  arc  also  told  that  Lir  of  Sid 

Piennaohaid,  "  the  man  who  excelled  in  prowess  all  the  Tuatha  De,"  was  slain 
by  Uaeilte  (a  late  mark),  who  also  slew  Lir,  Dub  and  D   i  of  the  forces  of  the 

It  is  impossible  to  regard  the  Welsh  goddess  Don  the  Irish  Donn) as 

in  any  way  conni  peia's  chair  was  hei  fort,  Llys  Don,  but  at  least 
we  b  ive  the  name  Donn  foi  a  god,  a  goddess,  and  a  holy  bull. 

D  inn,  son  of  Midir,  or  "  Donn  of  rjisnech,"  was  closely  connected  with 
our  district,  foi  his  Bons,  Eogabal  and  Uainide,  and  the  children  of  the  first, 

Aine  and  Ferfi,  loomed  large  among  its  gods.  He  was  in  touch  withNechtan, 

who  recommended  the  migration,  and  therefore  with  Cuil  of  Oenach  Chuli. 

I  think  it  very  probable  that  the  Donn  of   limine,  the  god  of  the  long  ridge, 

1  Hib.  Lcct.,  iv.  p.  D2n,  Holder,  i,  c.  1307,  sec  also  "  Donnus,"  ibid.,  "  Uegius  Donni 

Ti  1 1  u  - .  " 
th.  Finntraga  (ed.  Meyer),  pp.  16,  260. 

Ir.  Ti  v     -  r  J  i.  p.  77. 
'  "  Dunnaire  Finn  "  (ed.  J.  MacNeill),  p.  131.  Cf.  other  fairy  deer,  Metr.  Dind  S.  vii, 

p.  11,  and  Rev.  Celt.,  w,  p.  273,  with  a  Christian  equivalent  in  the  Tripartite  Life  of 
.St.  Patrick. 

I:       Celt.,  xxii.  i 

\_illamh  ii,  p.  •_'-J4  and  (ed.  Stokes)  p.  1  M). 
Agallamh,  ii,  p.  1 
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with  its  prominent  cairn-toppod  dome,  so  conspicuously  seen  from  'Aine's 
cairn,  was  the  son  of  Mider,  and  gave  his  epithet  to  it — Knockfirina. 

I  heard  as  a  child,  about  1872,  from  the  peasantry  at  Attyfhn  much  about 

King  Donn.  His  blue  dome  was  an  infallible  weather-glass,  whence  its 

name,  "  The  Hill  of  Truth."  He  was  a  powerful  fairy,  who  gathered  the 

clouds  on  the  peak.  The  fairy  hares1  on  the  hill  were  his  pets,  "  no  doubt," 

and  were  often  seen.  He  lived  in  the  Sthrickeen,2  the  big  heap  of  stones  on 
top.  I  heard  from  better  educated  (and  therefore  less  reliable)  sources  that 

stories  were  told,  the  same  as  those  embodied  by  Michael  Hogan,  "  the  Bard 

of  Thomond."  Hogan  describes  Donn,  "  in  his  chariot  of  meteors,"  defeating 
the  Cratloe  fairies,  and  carrying  off  the  young  bride  of  Macconmara  of 

Carrigogunnell ;  but  the  Ossianic  flavour  and  bombast  conceal  the  local 

mythology,  if  any.  In  a  genuine  (but  probably  late)  folk  verse,  "Donn  Firiune, 
Robert  of  the  Cam,  and  Greroid  Iarla,  who  vanished  in  the  clouds,"3  are  the 

three  chiefs  of  the  Minister  fairies  from  "  Carnthierna,"  near  Fermoy  to  the 

Shannon.  Donn  of  Dough  dwells  in  a  large  sandhill,  in  the 'golf  links,  near 
Lehinch,  Co.  Clare  ;  and  I  remember  (in  1878)  when  people  did  not  care  to 

pass  by  night,  and  lights  were  said  to  be  seen  there.  The  last  of  the  ancient 

bards  of  Thomond,  Andrew  Curtin  ("  fallen  on  evil  days  and  evil  tongues,"  in 
the  eighteenth  century)  prayed  this  Donn  to  take  him  as  his  servant.4  It 
was  better  than  depending  on  the  illiterate  scmires,  though  Curtin  received 

much  hospitality  from  the  MacDonnells  of  Kilkee,  who  appreciated  Irish 

poetry  ;  but  tradition  does  not  tell  that  Donn  granted  the  poet  any  favour. 

Edaoin. — Though  forgotten  locally,  the  yellow-haired  Edaoin,  the  tutelary 

goddess  of  Eogan  Mogh  Nuada,  deserves  mention.6  She  resided  at  Inis 
Grecraige  or  Beare  Island,  so  their  friendship  may  have  been  accidental.  She 

rescued  her  protege,  and  aided  his  escape  to  Spain  by  making  the  pillar-stones 
and  rocks  appear  to  his  pursuers  in  the  forms  of  his  company.  The  deluded 

foe  vainly  broke  their  weapons  on  their  supposed  victims.  The  story  is 

evidently  archaic,  though  we  have  it  in  a  late  and  corrupt  form.  Elsewhere 

she  appears  with  Cliodna  and  Aine  as  the  "  treasures  of  the  Tuatha 

De  Danann." 

Fee  Fi. — I  have  said  so  much  about  the  gods  of  Knockainey,6  that  I  must 

1  Hares  were  sacred  in  Gaul  ;  Boudicca  brought  one  against  tho  Romans.  See  Hibbert 
Lect.  iv,  p.  199. 

2  "  Struadhraicin  "  (FitzGerald's  "  Limerick,"  ii,  p.  382),  "  a  specula  or  place  for  tire 
signals."  Lewis  (Topog.  Diet.  p.  114)  says  it  is  on  the  site  of  an  ancient  temple.  Illustrated 
by  Dr.  George  Fogerty  and  described  by  Mr.  P.  J.  Lynch,  Minister  Arch.  Soc.  i,  p.  108. 

3  Rev.  Celt.,  iv,  p.  191. 
1  Mss.  R.  I.  Acad.,  23  M.  47,  Folk  Lore,  xxi,  p.  196. 

6  "Magh  Leana,"  especially  p.  31.  "  Supra,  vol.  x\xiv,  pp.  .">o  56,  69,  60. 
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confine  myself  to  a  short  study  of  Fer  Fi,  son  of  Eogabal,1  and  a  summary  of 
the  legends  of  his  sisters,  like  that  of  the  Nuadas.  As  we  saw,  Fer  Fi 

thoroughly  avenged  the  violence  of  Oilioll  Aulom  to  Eogabal  and  his 

sister  'Aine.-  In  addition  to  luring  his  enemy's  family  into  civil  war,  he 
raided  and  burned  Dun  Claire  fort,  which  deed  keeps  his  remembrance  green 

at  Knoekainey.3  He  had  a  holy  mound  at  Sid  Firai  mhic  Eogabailf  "to  the 

south,"  perhaps  the  most  southern  of  the  conjoined  rings.  He  first  discovered 
the  Slige  Cualann  road,  and  was  guarantor  of  the  treaty  of  neutrality 

between  Bodb  Dearg  and  King  Conn.  Xow  Caclit,  wife  of  Eogabal,  was 

tutelary  goddess  of  Fingin  mar  Luchta,  an  early  king  of  Munster  {circa 

a.m.  130),  who  used  to  meet  her  at  Killinnan,  for  Luachair  Deadaid  covered 

the  district  at  Cliu,  at  least  t<>  tin-  east  of  t'enn  Febrat.''  Caelit  broke  the 

treaty  by  warning  her  favourite  against  every  move  of  Conn.6  Fer  Fi's  mother 
i-  said  in  a  late  poem  to  have  been  daughter  of  Crimthann  Nia  Nair,  King 

of  afunster,  "  B.C.  3  to  a.d.  13,"'  who  owned  a  fort  of  Cenn  Febrat.  Nia  Nair 

commemorates  another  tutelary  goddess,  "Nar,  the  witch  of  the  Sid  mounds,"8 
who  protected  Crimthann  on  his  naval  expeditions  from  Eowth;'  but  his 

fori  there  was  not  at  the  Baily  (as  O'Donovan  decided),  if  it  was  in  sight  of 
ftfeath."  If  Fer  Fi  (as  seems  probable)  was  Fer  Fidail,  son  of  Eogabal,  he 
was  instructed  by  Manannan  mac  Lir, and  used  to  hear  a  trident;  but,  having 

abducted  and  accidentally  drowned  the  Lady  Tuan,  the  sea  god  slew  him." 

E  •  i  was  hi-  wife,  and  Emer  was  wife  of  JTJainide.1'  Eogabal's  sons  were 
Fer  Fi  oi  Fer  I.  Lu,  and  Fainle.  The  others,  Fere,  Fermait  and  Fer  Fidail, 

are  possibly  alias  names  of  Fer  Fi.  In  the  latest  edition  of  the  legends 'Aine 
l-  also  killed  by  i  >ili« »11  Aulom.  A  still  later  poem  makes  the  latter  straighten 

hi-  bent  spear-point    with   his  troth,  one  of  which  got  poisoned  with  the 

fork,"   a  suspicious  oame  in  view  of  the  magic  yew    episode.     Were   the 
Kuockaini  onected  with  a  Baered  yc  n  as  well  is  » iili  the  hazel  grove  ? 

;  The  iinm.-  'Abie,  A  in ,.  •  •!  Alois  appear*  in  Gaulish  inscriptions,  Holder,  i,  71. 
-     Mr.  Douglas  Hyde  informs  me.     I  could  nol  gel  any  traditions  on  my  visits  to 

Knockainey.     Be  has  since  published  the  legend  in  the  Celtic  Review  in  l'.UT 
'  <  momasl .  <  loedel.,  p.  B99. 
&  On  which  lay  tlu-ir  chief  cemetery. 
0  Book  of  Fennoy  (R  I  A.  Iri.ih  T.  its,  Sei    i 

M.-sca  I'lad,  p.  53.    Legends  van  rimthann'e  death  ;  see  Rev.  Celt.,  xxiv, 

p.  IT.". 
I     ir  Anm..  p.  33,  Ko.  106. 

'  •■  H-.wth  and  isOwnem,"  Dr.  V  K  Ball   R.S.  Ami.  Ir.),pp.  11, 12  :  Rev.  Celt.,  ii, 

p.  86,  and  "  Erin."  viii.  p.  31. 

1  Metr,  Dind  S.,vii,  Rath  Bsa,  p.  7;  also  Dubb'n  Penny  Journal,  1833  t,  p.  60  ;  the  last 
19  decisive  for  site  of  Dun  Crimthann  being  at  the  mound  i'  the  martello  tower  in  Howth. 

"  Rcnnes  Dind  S.,  Rev.  Celt.,  \vi,  p  152. 
Hist  ry,     Silva  Gadelica,  pp.  76-76 



Westropp — The  Earthworks,  Sfc,  of  S.  E.  Co.  Limerick,     167 

venomous  blood  of  the  banshee.  Thus  we  have  a  complete  evolution  in 

the  'Aine  legends,  in  which  she  appears  as  goddess,  princess,  banshee,  and 

poisonous  monster;1  but  to  the  peasantry  only  the  first  stage  remains.  The 

euhemerists  were  discounted,  and  'Aine  remained  beautiful,  gracious,  helpful, 
and  deathless,  as  when  the  five  Firbolg  tribes  adored  her,  before  the  coming 
of  the  Dal  Cais. 

The  Knockainey  Legends. — There  was  no  standard  of  pagan  orthodoxy, 
and  every  tribe  seems  to  have  had  its  own  recensions  and  divergent  tales 

of  the  parentage  and  acts  of  the  gods.  Our  study  of  Nuada,  and  W.  M, 

Hennessy's  study  of  the  war  goddesses,2  make  this  very  plain.  The  tendency 
to  make  triads  of  the  gods,  even  breaking  up  one  into  three  gods, began  early; 

the  Gaulish  carvings  show  the  three  birds  of  the  war  goddesses.  The  stories 

are  kaleidoscopic,  the  same  names  and  events  reappearing  in  different 
combinations. 

In  the  'Aine  legend3  there  were  evidently  two  variants,  one  an  inland 
version  (perhaps  of  the  Mairtene  and  Dergthene),  making  her  and  her  relations 

children  of  Eogabal ;  the  other  a  coast  version  (perhaps  of  the  Corca  Laegde), 

where  the  sisters  were  children  or  connexions  of  the  sea  gods.1 
(1)  The  Knockainey  tales  tell  how  Eogabal  and  his  brother  and  family 

come  from  Uisnech  ;  the  outrage  of  Oilioll  Aulom  and  revenge  of  Fer  Fi ;  the 

magic  yew  tree,  and  the  semi-historic  battles  of  Cenn  Febrat  and  Magh 

Mucrinia.  In  one  'Aine  is  perhaps  the  wife  of  Dubthach,  on  Cenn  Febrat, 
and  her  sister  Aife,  wife  of  Cain,  on  that  hill.  The  earliest  trace  is  circa 

a.d.  886,  in  Sanas  Chormaic.  "'Aine's  History  "  has  an  early  tinge ;  the  others 
recognize  the  gods  as  wonder-workers,  but  liable  to  violence  and  death ;  the 
latest  reduce  them  to  fiends. 

(2)  'Aine,  Aife,  Fer  Fi,  and  Aillen  of  Sid  Eogabail  appear,  so  there  can  be  no 
question  of  identity.  The  ladies  are,  however,  daughters  of  Manannan,  or  his 

ollamh,  or  Ins  father  Ler,  or  his  son  Aillen,  of  Etar,  or  of  Gailian ;  Etar  is  son  (or 

grandson)  of  Etgath.  (a)  One  of  the  latter  gods,  usually  Aillen  or  Fer  Fidail. 

desires  Manann tin's  wife.     'Aine  gives  herself  to  Manannan,  and  obtains  his 

1  "  Poisoned  people  "  and  weapons  often  appear,  but  perhaps  metaphorically  (Atlantis, 
iv,  Coir.  Anin.,  p.  307,  and  Wars  of  Gaedhil,  p.  159). 

2  Proc.  III.  Acad.,  x,  p.  425  ;  Hib.  Lect.  iv.  p.  43  ;  Rev.  Archeol,  xvii,  p.  425  ;  Prof. 
Anwyl  (Celt.  Rev.,  iii,  p.  26)  ;  Dublin  University  Mag.,  Oct.,  1834,  p.  403  ;  Rev.  Celt,,  i, 

p.  39. 

3  Supra,  xxxiv,  p.  55,  and  descriptions  of  Knockainey,  p.  61,  and  Clogher,  p.  03. 
4  For  this  table  (1)  Silva  Gad.,  vol.  ii,  p.  725;  Metr.  Dind.,  x,  p.229.  (2)  Battle  of 

Ventry,  Notes,  p.  14.  Dnanaire  Finn,  p.  119.  Introd.  Feis  tighe  Chonain  (Manannan 

and  Aife)  Dnanaire  Finn,  p.  197  ;  Gailian,  p.  119,  the  ollamh  :  Rev.  Celt.,  xv,  p.  331,  Etar. 

Exchange  of 'Aine  forwife  of  M.,  Silva  Gad.,  p.  196  ;  slaying  of  Fer  Fi,  Dnanaire.  p.  118  : 
Rev.  Celt,  xvi,  p.  152  ;  Erin  iii,  p.  151,  Becuuia. 

K.I. A.  PKOC,  VOL.  XXXIV,  SECT.  0.  [25] 
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wife  for  her  pining  brother ;  (b)  or  Etar's  wife  is  given  in  exchange ;  (c)  'Aine's 

sister  Aife  marries  Lir  (she  is  elsewhere  different  from  'Aine's  sister) ;  (d)  'Aine 

is  daughter,  not  wife,  of  Gaidian,  or  Gailian;  (d)  the  latter  seduces  'Aine's 
foster-sister.  Becuma,  whom  Aine  alone  befriends  ;  (e)  Aife  and  Fer  Fi  are 

pupils  of  Manannan,  who  slays  the  latter;  (/)  Aife  marries  Lir. 

Outside  the  connected  legends  we  have  hints  of  many  others.  'Aine 
(danghtei  M  lann),1  Lir,  and  Oengus  of  the  Brug  figure  in  one;  Aife  was 
daughter  of  Midiiv  and  the  sisters  vary  as  daughters  of  Eogabal,  Eogamal, 

Durgahal,  Lir,  Gailian,  Delbaoth' or  T\  ri>  1  i  t-.  Aife,  Clidna,  and  Edaen,  "the 

3  of  the  Tuatha  I >('•,"'  are  of  Manann&n's  household,  and  get  drowned 

when  Burf-riding  at  Glandore,  whence  Clidna's  Wave.  Etar  of  Benn  Etair 

(Howth  -  son  of  Etgath,  pined  away  and  died  for  love  of  'Aine.s  Aife, 

daughtei  I  I'  I  aoth,  of  Lir's  household,  is  changed  into  a  crane  in  the  obscure 
"crane  I  Che   A  Gabliala  gives  Aidne  (Clidna),  Aife,  and 

'Aine  as  daug  tholan  :   Lir's  children  are  probably  the  same  group, 
A    lh,  Aoife,  and  Ailbe,  but  tl  daughters  of  Oilioll  Aronn  elsewhere, 

and  tlie  two  firsl  e  wives  of  Lir.7     It  is  quite  evidenl  thai  three 
supernatural  ladies.  Aine,  Aife,  and  Cliodna,  were  i  I  along  the  coast, 

at   least  i"i"m  Glandore  in  Cork  to  Portacloy  in   Mayo,  ami  thai  they  give 

their  names  t"  the  heroines  of  many  divergent  tales.'     No  better  example 
Id  he  given  of  the  impossibility  of  welding  our   material    into  a  con- 
ot  whole,  ami  im  better  excuse  can  It  offered  should  one  gel   lost  in 

Buch  a  quagmire. 

losing  deductions  may  he  given.  Wehave  a  mass  of  material  from 

the  seventh  to  t*  intury  which  can  only  yield  results  to  very 
lination.   The  mere  heaping  up  of  extracts  from  every  period  can 

yield  nothing  hut  contradiction  and  confusion.     Those  who  regard  the  least 
supernatural  I  st,  and  reduce  the  stories  to  histories  of  mortals, 

the  trie  ny  attempt  to  arrange  the  sources  by  their 
the  earlier.    Those  who  shut  their 

tinental  and  British  study,  and  believe  the  Gaulish 

gods  to  have  been  high  kings  in  Ireland  over  a  thousand  years  before  Christ, 

1  Kilva  <",ad..  i'.  I1-  111. 
I     hmarcb  Kt.-iine,  Iriache Texte,  i,  p.  127,  [r.  Myth.  Cycle,  chap.  \iv. 

■  f  the  Ernai  and  Unscra  i  ipa  this  waa  their  version. 

1  Sihra  Gad.,  p.  200.     Another  tale  makes  Clidhna  daughter  of  Qenand  ;   she  drifts 
>  bronze  Vnat,  and  is  drowned  .  xv.  p.  I 

Rennet  Dii  IS       Rei    Celt.,  xv,  p. 
"  Duan.wre  Finn.  p.   1  18. 

li  I.t-ana. 

..  p.  117. 
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and  accept  the  euhemerist  "Annals,"  hardly  deserve  refutation.  Such  "irra- 

tional rationalizing  "  as  made  the  Tuatha  De,  flying  on  the  wind  to  the  north 
coast  of  Ireland,  to  be  Scandinavians  coming  in  ships,  and  perverted  science  by 

pointing  out  the  forts  and  skulls1  of  what  was  a  divine  pantheon,  is  outside  the 
true  methods  of  study.  Even  a  knowledge  of  Homer  and  Ovid  might  have 
shown  our  students  that  the  heroes  of  Luachair  and  Muirthemne  are  replicas 

of  the  demigods  who  fought  before  breezy  Ilion  ;  that  Cu  Chulaind  was  a 

counterpart  to  Sarpedon  and  the  divine  Achilles,  and  that  Lug  and  Manannan 

were  but  Apollo  and  Neptune  in  Celtic  attire. 

In  A.D.  900,  gods  were  recognized  as  gods ;  then  the  euhemerist  movement 

by  1050  brought  them  down  to  dead  kings  and  heroes  and,  later  still,  to 

magicians,2  protecting  spirits,  and  family  banshees,  and  at  last  to  devils.3 
Only  the  peasantry  were  faithful  to  the  spirit  of  the  old  tales ;  the  god  became 

a  wizard  and  the  druid  a  jester  in  literature.  The  gods  "  who  o'er  the  Celtic 
roamed  the  utmost  Isles  "  were  as  nearly  dead  as  the  Aesir  and  Wanir.  Yet 

the  dead  weight  of  the  old  literature  kept  back  the  expurgators.  A  "  redeeming 

verse  "  after  a  pagan  legend,  the  praise  of  charity  above  keeping  (jcusa,  a  verse 

on  the  Trinity  after  a  poem  to  the  "  Seven  Daughters,"'  reconciled  the  pious. 
It  was  as  well,  for  there  is  less  to  offend  a  Christian  spirit  in  the  ancient  tales 

than  in  St.  Patrick's  abuse  and  brutal  threatenings  in  the  late  popular  Finn 

poems,  so  unworthy  of  the  "  humble  and  holy  man  of  heart "  of  his  own 

writings  and  of  the  early  "  Lives,"  and  even  stories. 
Ireland  had  no  Saemund  to  give  us  uncorrupted  tales  of  the  old  gods,  but 

much  survives  before  a.d.  1000  to  enable  us  to  "judge  a  people  by  their  gods," 
and  get  an  all-important  side-light  on  the  brave  and  brilliant  race,  poets  and 
missionaries  and  warriors,  who  evolved  the  gods  in  their  own  image  before 

St.  Patrick  preached.  One  advantage  the  Irish  mythology  enjoyed — there  had 

been  no  cruel  struggle  between  it  and  the  new  faith.6     The  wise  tolerance  of 

1  Sir  W.  Wilde,  "  Boyue  and  Black  water,"  p.  23!)  ;  Lady  Wilde,  "  Ancient  Legends, 

Mystic  Charms,"  &c.  (1887),  pp-  353-7. 
3  Magicians,  Silva  Gad.,  ii,  p.  132,  and  often  ;  protecting  spirits,  Nar,  "  Magh  Leaua  "  ; 

Cacht  "  Book  of  Lisinore  "  ;  'Aine,  supra,  xxxiv,  p.  o!>  ;  Aibhiu,  Wars  of  Gaedhil,  pp.  200, 
201  ;  Folk  Lore,  xxi,  p.  20  ;  cf.  W.  Stokes,  "Three  Irish  Glossaries,"  p.  xxxiv. 

3  Like  Balor  in  Donegal,  Ulster  Journal  Archocol.  (orig.  ser.)  i  ;  maskers  disguised  as 
devils  for  Samhain  night,  see  New  Ir.  Rev.,  xxvi,  p.  145.  King  Cormac  is  slain  by  the 

siabra  in  old  tales,  "  by  siabra  and  demons,"  says  Keating  (Hist,  i,  sect,  sli),  "  a  devil 

attacked  him,"  say  the  Four  Masters.  The  Book  of  Ballymote  discusses  whether  the 
Tuatha  De  "  were  diabolical  demons,"  or  a  human  tribe.  So  late  as  1317  the  Cathreim 
Thoirdhealbaith  makes  the  Badbh  dwell  in  hell.  So  the  Welsh  gods  became  demons 

or  fairies  (Squire,  Myth.  Brit.  Isles,  "  Decline  of  the  Gods  "). 
4  Celtic  Review,  x,  p.  203. 

"'  In  Scotland  John  Carsewell,  Bishop  of  the  Isles,  denounced  bis  (lock  for  preferring tales  of  the  Tuatha  De  Dananu  to  the  faithful  Word  of  God  and  other  cases.     We  have 

[26*] 
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the  Church  (unlike  its  actions  among  the  Scandinavians  and  Teutons)1  passed 

no  sentence  of  death  on  its  rival.  It  had  won  "  by  the  Word,  not  by  the 

sword,"  and,  itself  thoroughly  Irish  in  a  generation,  could  afford  to  let  the 
SM  faith  die  out.  Christians  gathered  at  the  old  sacred  places  for  consulta- 

tion5 or  pleasure;  the  pillar  was  marked  with  a  cross  or  a  holy  name  ;3  the 
bile  trees  were  left  to  flourish  till  cut  by  some  hostile  tribe,  or  felled  by  storm 

or  by  old  age  ;'  the  holy  Bre  was  tended  by  nuns;  the  wells  rededicated  and 
held  in  new  honour;  the  old  tales  of  the  gods  were  told  without  offence 

before  priest  and  pious  chief.  So.  wisely  and  without  hurry,  the  old  faith  was 

let  die  out,  while,  had  other  methods  been  adopted,  the  clue  not  only  to  Irish 

but  to  British  and  Gaulish  paganism  bad  been  lust  for  ever. 

PART  II. 

(F)— The  Eabthwoi 

It  is  almost  a  relief  t<>  turn  t"  tangible  field-work  once  more.     I  may 

venture  !•>  tabulate  the  main  types  of  tin'  earthworks  here.    I  have  often 
opposed  the  con6dent  statements  "i  tlmse  who  imagine  they  can  tteteri   e 

the  period  and  object  of  an  earthwork  by  mere  external  inspection.     Such 

tl   rizing  (it  rathei  allegation)  is  mot  us  t''  ill  Bound  archaeology; 

so  we  must  try  i"  avoid  this  great  error.     It  is,  perhaps,  worse  i"  take  any 

fashionable  theory  in  vogu   itside   Ireland,  ami  apply   it   hastily  to  the 

antiquities  of  this  country,  playing  th<  Procrustes  in  forcing  tacts  to 

tit  in  it.     In  Ireland  an  error  once  in  print  in  a  journal  fan  never  be  finally 

slain,  for  shallow  beginners  revive  old  theories  and  identifications,  without 

L660        1078)  dot  from  Dingwall  Preabyti  I   cattle  sacrifices  at  an 

mple,  "■'  Shonj  ,"  the  last  for  a  -   I  seaweed 
crop  (Pennant's  "Tom  in  the  Hebrides"  :  Mitchell,  "The  Pasl  in  the  Present  "j  Squire, 

•   -  .tic  Church  in  relation  to  Paganism "  (W.  J.  Watson, 
Celt  Rev.,  \.  p   28 

1  Elsewhere  tin  Cuucils  (of  Aries.  i.n.  452,  Tours,  567,  Nantes,  668,  and  Toledo, 
681)  fiercely  forbade  reverence  of  trees,  .stones,  ami  wells,  and  punished  those  who  prac- 

tised it  ;  of.  01  side  against  paganism  in  the  lleimskringla  and  tho 
vinous  acts  of  Chnrlcina. 

i  church  was  marked   "  in  the  name  of  the  Lord  of  the  Elements"  at 
'In  ugh  for  the  first  lime  in  A.D   199    B  ■- xii,  p.  415). 

"Cul  .  .-.    De  Jubainville  (Rev.  Celt.,  x.wii,  p.  31:5,  and  zxviii,  p.  L"JJ). 
1    "    '  '      tach's  -hunt  at  Clogher.    I  Stokes,  pp.  186,  l.s~.  IS78. 
Plan,  U.  s<x-.  Aim.  Ir.,  xxxiv,  :    320    Holy  names  on  pillars  (Tripart.  Life,  pp.90  n,  107). 
Some  ogham  stones  have  the  god  name  after  "  Uaqi  Mucoi  "  broken  (1'roc.  R.  I.  Acad., 

r   pillar    marked   with   Christian   emblems   in  France,  see   Life  of 

impson.     Cross-scribed  pillars  are  numerous  in  Brittany  as  in  Ireland. 

'  Re n lies  Lind  S.     Rer.   Celt.,  xv.,  pp.  419,   44 i  ;    xvi,  p.  277,  yews,  ash  trees,  and u.iks. 
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testing  the  reasons  for  so  doing,  or  rejecting  where  necessary,  and  seldom 

trouble  to  bring  their  reading  up  to  a  date  much  below  1840. 

I  shall  reserve  the  traditions  relating  to  Knocklong  and  Dungrot,  and 

confine  myself  to  the  earthworks  near  the  first-named  place,  which  complete 
the  principal  remains  of  the  group  from  Kilfiniian  to  Kilmallock,  Knockaiuey 

and  Knocklong.  I  hope  to  deal  later  with  the  important  remains  of  forts  and 

mounds  from  Cromwell  HU1  to  Dungrot.  The  first  was  the  site  of  a  Sid 

(though  its  god  is,  so  far,  undiscovered)  in  1826.  FitzGerald  first  noted  "an 

inverted  basin-like  mound  called  Svjhchann  na  Fionii"  [Sidcan1  of  the  Fiana). 
The  fine  dolmen  there  has  been  already  described,  planned,  and  illustrated 

by  Mr.  1'.  J.  Lynch  and  Dr.  G.  J.  Fogerty. 
Fokts. — I  have  to  use  this  unsatisfactory  term  for  ring-walls  and  ring- 

ruounds,  often  residential,  sometimes  sepulchral,  and  never  military ;  but  the 

usage  implies  no  dogmatic  theory  in  Ireland. 

(1)  Bing-walls  of  earth  and  stone,  with  (or  without)  a  fosse  and  outer 

ring.  (2)  The  D-shaped  fort.  (3)  Boughly  square  forts.  (4)  The  crescent 
fort,  abutting  on  a  scarp  of  cliff,  like  Dunganville.  (5)  Fortified  spur,  a  mere 

variant  of  the  last;  e.g.,  one  near  Templenalaw.  (6)  The  low  platform  fort, 

oval  or  round,  with  a  fosse,  and  sometimes  a  ring.  (7)  The  high  mote,  like 

Shauid  Castle  and  Kilnnnan;  the  last  with  three  rings  and  fosses,  but  no 

baily;  the  former  with  a  Norman  keep  and  baily. 

Eaths. — The  great  ring-forts,  like  Dun  Claire,  Ballingaddy,  and  Ballinas- 
caula,  are  evidently  residential.  So,  probably,  are  most  of  the  platform  forts, 

with  the  vast  majority  of  the  lesser  raths.  The  platform  forts  of  Magh 

Adhair,  in  Co.  Clare,  and  Cush  and  Ballinvreena,  in  Co.  Limerick,  may  have 

been  originally  sepulchral,  or  at  least  ceremonial.  The  first  was,  however, 

"besieged"  in  a.d.  877.  The  lesser  house-rings  may  date  down  to  (or  after) 
the  Norman  settlement.  One  rath  made  about  1240  in  Co.  Clare.  The 

"  square  "  are  probably  late ;  but  some  in  Europe  date  from  the  Bronze  Age, 
and  the  making  by  the  god  Nuada  of  an  earthwork  with  corners  is  mentioned 

in  the  "  Battle  of  Magh  Leaua."2 
Conjoined  Eings. — These  very  interesting  remains  I  hope  to  treat  at 

some  length  hereafter.  The  occurrence  of  such  at  Knockainey,  Clogher, 

Cooloughtragh  (Temair  Erann),  and  the  'Oenach,  near  Monasteranenagh,  mark 
them  as  for  ceremony,  and  perhaps  for  sepulture.  They  have  counterparts. 

Two,  of  different  periods,  conjoin  at  Tara,3  and  others  occur  at  Uisnech,  and 

1  Limerick,  i,  p.  406. 

2  Loc.  cit..  pp.  1-4. 

J  The  eastern,  the  so-called  Teach  Chormaic,  1  regard  as  the  earlier,  as  the  rings  of  the 

other  join  on  to  its  perfect  rings.  L^luce  drawing  this  conclusion  Professor  Macalister's 
monograph  on  Tara  has  been  read.] 
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near  the  great  fair  site  of  Cahermee,  near  Buttevant.  So  far  I  note  two 
varieties,  one  of  several  disc  barrows  or  else  mounds  of  the  Bathnarrow 

type),  as  at  Cooloughtra  (five  rings  .  Knockainy  (four),  and  Doonakenna, 

near  Barna  Hill  (three).  The  ethers  are  very  low  platforms.  In  Co.  Clare 

there  are  two  types — ring-walls,  or  rings  of  earth  and  stone,  like  at  Teernea 

and  at  Liscullaun,  near  Corofin  station  ;'  or  a  ring  and  crescent  annexe  (like 
at  Clogher)  as  at  Creevag  rbally,  and  Ayleacotty,  near   Quin,  one  at 

M  yfe]  t  igl  church,  and  a  marsh-fort  at  Lismehane,1  Co.  Clare,  and  Ballinbeg, 
near  Aghad  k. 

S       LCHRAL    Remains. — Irish   literature   is   rich   in  side-lights   on  such 
monuments.     First,  there  is  the  dmna,  a  tumitlus,  an  outlook,  or  the  raised 

of  a  house.     We  have  an  example  in  the  twin  tumuli  at  Clogher,  which 

work  probably  n  -  the  "Ti  the  Morrigu,"  in  the  Great 
When   going   over  the   site   of  Tara  with    Professor 

Ma  we  found   what   exactly   tallies   in  site  and  character  with   the 

to  its  nature.'     It  was  evidently 
three  small  mounds  within  an  oval  ring,  partly  terraced  up;  hut  the  road 

1  the  middle  mound.     Such  tumuli  were  probably  (as  in  this 

with  the  gods.    W  '  mounds  were  made  ovei 

warriors,     We  find  elsewhere'5  how  a 
two  doors  For  a  woman,  and 

lying  leuce.     When   square  or 
Buitable  for  the  dartc 

The  sc  1  ■arrow  -       Cooloug        _  .  idontly  the  joined  tombs, 
litionally,  of  Eithne  and  three  otbi  oftheErnai, 

Eithne  was  I,  and  a  daughter  of  Lugaid 

ma>  D  aother  of  Conain        '     _  Lama,  and  of  Lugaid  Laga  by 
M  _    .  near  her,  was  a  daughter  of  Ugai 

nnected  with  the  gods 

1  Dr  in»  has  made  me  a  plan  which,  with  my  own  plan  of  Ballinbeg, 
idem;  in  -i  future  study. 

•  A  _r       ..      ,  -  told  by  an  old  labourer  not  to  exercise  !: 
ill  luck. 

h  na  Mon  e  Paps  in  Kerry)  see   "Barnil 
Finn-  H 

ree  concentric  r 

K,  21.2.17,  p.  91. 

f  Death,    for"  small  ratha 
ie  claidhe  "  uaed  for  burial  :  D  the  Cemeteries"  ;  Book  of  Li.sni' 

•..  xxvii,  j       .  •        -  ,;u,  L.  na  hl'idhre,  names  the  fert  of  Dughis  ;  see 
also  many  nor-  irnh  and  l>ind  Senchas.      In  Tochmarch  Feirbe  fifty  persons  are 

buried  in  one  duina;  in  I  nam'    (mbb.    II.   I.   Acad.,  23k  37),  two  druids  are 
buried  in  Dumha  na  ndruadh.     See  also  Cath  Finntrayha.  p 
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— Uainide,  with  the  northern;  Fer  Fi,  with  the  southern;  and,  perhaps, 

Eogabal  and  'Aine  with  the  rest.1  The  brothers  of  Medb  were  buried  in  a 
mur  at  Eathcroghan,  and,  in  the  sixth  century,  St.  Senan  was  buried  in  a 

derc  or  fert,  a  square  enclosure  with  upright  stones,  such  as  was  connected 

with  his  name  on  Iniscaerach  (i.e.  Mutton  Island),  Co.  Clare.  The  shield  of 

Cu  Chulaind*  was  a  disc  barrow,  level  with  the  field,  and  with  a  small  mound 
in  the  centre.  Bowl  barrows  occur  at  Cush  (3)  and  Clogher ;  disc  barrows  at 

Cush,  Clogher,  and  Ballinastona,  in  Co.  Limerick;  Lislard,  Lishaun,  and 

Tyredagh,  and  George's  Head,  Kilkee,  Co.  Clare.  (4)  Bounded  low  mounds, 
like  Eathnarrow.  One  remains  at  Lisdoonvarna,  Co.  Clare ;  others  at 

Knockainey  and  Ballygubba,  Co.  Limerick.  (5)  Cairns  in  a  ring — Knoek- 
ainey,  Knoekadoon.  I  have  not  found  a  kerbed  cairn  in  Co.  Limerick, 

such  as  we  find  at  Leana,  Poulawack,  and  Slievenaglasha,  Co.  Clare.  There 

are  traces  of  lai'ge  cairns  at  Knockfierna,  Carnarry,  and  at  Seelin.  (G)  The 
Limerick  dolmens  are  chiefly  cists,  the  Duntrileague  one  is  complex. 

Knocklong  (Ordnance  Survey  No.  40). 

A  fine  group  of  earthworks  extends  from  Clogher  through  Knocklong, 

and  down  the  valley  of  the  Saimer,  or  Morningstar.  There  are  no  traces  of 

earthworks  on  the  ridge  of  Knocklong,  whose  fifteenth-century  castle  of  the 

Hurley's  and  the  graveyard  are  so  conspicuous  from  the  railway  from 
Dublin  to  Cork.  It  is  the  ancient  Drom  Damhgaire,  the  scene  of  the  very 

mythical  defeat,  or  rather  flight,  of  King  Cormac,3  about  A.D.  230.  I  must 
study  its  legend  hereafter,  and  only  give  a  brief  sketch  of  its  history  and 
traditions. 

The  O'Hurleys  built  the  castle  late  in  the  fifteenth  century,  after  14G0. 

The  records  only  begin  in  the  reign  of  Elizabeth  in  the  "Fiants"  of  1568, 
1570,  and  1584,  as  Loinge  and  Knockneloinge.  The  Hurleys  held  it  till 

Sir  Maurice  Hurley  lost  all  in  the  civil  war  of  1641-51.  His  confiscated 

manor  had  "  a  ruyned  castle,  a  mill,  two  fairs,  and  Courts  Leet  and  Baron." 
His  lands  extended  from  Dunmoone  and  Mitchellstown  down  to  Startin 

(Scarteen)  and  Ballinalanga  on  the  borders  of  Co.  Tipperary.  In  1853  it  was 

said  to  take  its  name  from  long,  a  ship  in  which  Hurley  used  to  sail  from  it 

to  Emly.  It  is  true  that  there  was  a  lake  at  Emly  in  A.D.  896,  named  in 

Cormac 's  Glossary,  and  there  are  traces  of  several  other  lake-beds;  but  no 

1  Supra,  xxxiv,  p.  G2. 

2  Metr.  Dind  S.,  viii,  p.  17.  Similar  d>  this  may  have  been  Sciath  Nechtain  (Wars 
of  Gaedhil,  p.  21,  a.d.  847),  at  Skea,  Co.  Kildare,  and  Sciath  gabhra,  or  Skea, 
Co.  Fermanagh. 

3  Forbais  Droma Damhgaire,  Rev.  Celt.,  xv,  p.  441  ;  Heating's  History  (Ir.  Texts Soc.), 
ii,  pp.  319,  320  ;  O'Curry,   "  Manuscript  Materials,"  p.  -_'71. 
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continuous  sheet  of  water  could  have  reached  from  it  to  Eruly  in  historic 

times.  "Windele  found  the  old  legend  still  remembered,  how  a  "  king  of  the 
Dandonians  "  and  his  army  suffered  from  thirst,  and  his  druid  "  shot  a 

sleagh,"  and  where  it  pierced  the  ground  the  well  of  Curraheen,  on  the 
north-west  slope  of  the  ridge  (Slievereagh),  broke  out.1 

Mr.  Molony,  of  Hill  House  (to  whose  kindness  and  hospitality  I  am 

indebted),  tells  me  that,  when  digging  a  fence  above  the  quarry  on  the  west 

slope,  i  layer  of  bones  "f  men  and  horses  was  found.  Here  John  Windele, 

in  1853  found  "  a  limestone  pillar,  or  daildn,  4  feet  high  and  13  inches  thick, 

on  tli   Ige  oia  precipice."1     Mr.  Molony  also  tells  me  that  lung  ago  a  cave 
ined  between  the  castle  and  the  graveyard,  and  silver  candlesticks 

were  said  t<>  have  I   n  found,  and  long  preserved  by  a  Mr.  Ryan. 

The  railway  cuts  the  group  of  fotts  in  two.  Unfortunately,  Windele's 
untidy  method  of  making  notes  on  any  loose  bil  of  paper,  and  hardly  ever 

writing  out  a  full  account  while  his  memorj  was  fresh,  deprives  his  jottings 

of  mucb  "f  their  value,  and  the  Ordnance  Survey  Letters,  as  usual,  ignore 

them  altogether. 

I  take  them  from  the  north,  southward: — (1)  The  northern  mote  is  8  feet 

to  11  feel  high,  circular,  flat,  or  slightly  hollowed,  on  top,  and  51  feet  across. 

Boially  towards  the  north,  with  hawthorns  on  the 

sheltered  side  to  the  south-east.     The  fosse  is  12  feet  wide  and  2  feet  to 

mil  full  of  "naggers"  (yellow  iris),  with  a  trace  of  an  outer 
riii','.  10  feel   wide  and    2  feet   high,  to   the  smith-east.     This,  I  presume,  is 

long  West,"  described  as  a  mote  "20  feet  high," 
with  a  deep  fosse,  20  feet  wide  and  56  feet  across  the  top,  which  is  slightly 

hollowed.  It  lies  beside  a  little  rivulet,  in  wet  Gelds,  now  drained.  (2)  In  the 

same  marsh,  southward,  is  a  curious  platform  fort  and  a  ring-fort  in  Knocklong 

raland.     The  first  consists  of  two  rectangular  platforms,  in  line,  north  and 

high  and  G<j  feet  wide,  within  a  fosse  12  feet  wide,  now 

Iv  filled:  the  two  divisions  had  hanks  round  the  tops,  and  have  a  fosse 
12  feel  wide  between.  The  northern  is  70  feel  loner,  much  levelled  to  the 

north-west  :  the  southern  is  54  feet  long.  (3)  At  63  feet  to  the  south-west 

is  a  mai  i  ring,  66  feet  inside;  the  rampart  is  6  feet  thick  and  high, 

die  fosse  12  feci  wide  and  only  2  feel  to  3  feel  dee].,  with  an  outer  ring  3  feet 

high  and  6  feet  thick.     It  was  nearly  concealed  in  tall  meadowsweet,  loose- 

J472     !>•  -in.. in!  H..11.  L684  .  '  ml  Surrey,  vol.  xxv.  p. 9;  Windelo'a 
plement,"  i,  pp  3«    is  Chormaic,  p.  93 

R.  I.  Acad..  Windelo'a  "Supplement,  i.  pp.  526  530  Did  the  pillar 
commemorate  a  battle  )  cf.  Da  Deiya's  Hostel  (Itev.  Cult.,  xvii.  p.  169),  "  i  pillar  atone 
for  a  rout,  a  cairn  for  a  destine 
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strife,  and  Hanoi's  on  my  visit.     Windele  describes   it  as  "a  mote   13  feet 

high,  with  a  cave,  in  which  a  dog  was  lost."     This  opening  is  not  to  be  seen, 
and  though  he  places  the  mote  near  the  oblong  platform,  he  probably  means 

the  next  mound.    (4)  The  mote  near  the  Elton  road  is  12  feet  to  14  feet  high  ; 

it  has  a  dry  fosse  15  feet  wide,  and  a  sort  of  ledge,  such  as  one  finds  in  bell- 
barrows,  to  the  east,  round  the  foot  of  the  mound.    The  flat  summit  is  from 

64  feet  to  66  feet  across,  the  base  about  90  feet.     Many  hawthorns  grow  on 

its  side.     There  is  no  outer  ring.     A  long  circuit  through  the  village  brings 

us  past  (5),  a  low  liss,  a  thicket  of  thorn-bushes,  with  a  fosse  and  inner  and 
outer  rings,  to  the  north  of  the  railway,  east  from  the  station.    We  eventually 

reach  a  group  with  two  good  forts  south  from  the  line,  from  which  they  are 

well  seen,  with  their  noble  background  of  mountains.    Owing  to  the  increased 

tillage  (from  the  German  submarine  campaign),  many  fields  round  them  were 

broken  up ;  I  carefully,  but  vainly,  looked  for  sites  of  hearths  or  objects  of 

antiquarian  interest,  but  saw  none.     (6)  The  fort  nearest  the  railway  is  a 

perfect  little  oval  mound,  11  feet  to  12  feet  high,  42  feet  across  north  and  south, 

by  30  feet  east  and  west  on  the  top.     The  fosse  is  15  feet  wide,  4  feet  to  5  feet 

deep,  and  partly  wet,  with  no  outer  ring.     (7)  Another  fort,  which  I  failed 

to  find,  and  could  not  see  from  the  railway.    (8)  The  most  southern,  and  finest, 

mote,  near  the  road  from  Knocklong  ridge  to  Aghadoon,  is  on  the  summit  of 

the  plateau ;  it  has  a  beautiful  outlook  to  the  Galtees  and  Slievereagh.    It  is  a 

very  perfect  mote,  13  feet  to  15  feet  high  over  the  fosse,  40  feet  to  45  feet  across 

the  top,  and  70  feet  at  the  base,  with  steep  sides,  and  thick  hawthorns  growing 

on  it  to  the  south-east.     The  fosse  is  16  feet  wide  in  the  bottom,  and  over 

6  feet  deep,  being  still  wet.1     The  fact  that  so  many  raised  flat-topped  forts 
remain  where  no  castle  is  recorded  is  noteworthy,  there  being,  as  we  see,  four 

at  Knocklong,  and  nine  near  it  at  Atheneasy,  Aghadoon,  Ballinvreena,  Cush, 

Eaheenawadra,  Ballinscaula,  Bulgadin,  Grlenbrohaun,  and  Rathtany.*     None 
of  these  occur  in  the  sanctuary  cemeteries  of  Oenach  Clochair  and  Knock- 

ainey,  though  the  third  and  fourth  are  near  Cush.     This  seems  to  imply  that 

they  are  not  necessarily  either  burial  tumuli  or  feudal  castles,  for  what  need 

of  four  in  one  townland  ?  and  the  number  precludes  the  idea  of  their  being 

inauguration  mounds,  like  their  congener  at  Magh  Adhair.     I  can  only  draw 

the  conclusion  (so  strenuously  denied)  that  such  flat-topped  forts  (and  the 
remark  applies  to  Pallas,  and  to  those  in  Co.   Clare,  Lisnagry,  Lugadoon, 

Killilagh,    Moyarta,   Lisnaleagaun,   and   Kiltinnaun)    are    Irish    residential 

"  forts."     The  bearing  of  this  on  Shanid  rath  is  also  very  clear. 

1  Plans  of  Nos.  2  and  3,  and  sections  of  4  and  S,  are  given,  Plate  VI. 
2  Ratheany  in  Inq.  post  raort.  of  Tho.  de  Clare,  1287  ;  Rathtany  in  Memoranda  Roll 

Exchequer  1317,  m  82,  as  to  succession  of  his  son  Richard. 

R.J,A.   PKOC,  VOL.  XXXIV,  SHOT.   ('.  [2<>] 
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Aghadoon,  Kxocktokin"  (0.  S.  40). — The  Sairuer,  to  judge  from  its  old 
channel,  was  once  a  goodly  stream,  and  if  it  be  the  Saimer  of  a  list  of  the 

chief  rivers  of  Ireland,  got  more  than  its  share  of  recognition.  Now,  the 

great  rain-collecting  forests  being  long  felled,  it,  like  the  Cammoge,  has 
dwindled  to  a  brook.  It  divided  the  Ui  Fidgeinte  from  the  Arada  before 

the  Dal  Cais  intruded.  The  ford  Aghadoon  ( Athnaduin),  also  called  "  Doon 

Ford,"  is  marked  by  the  old  road  from  Knocklong  to  Kilmallock  on  either 
bank.  It  is  evidently  the  Athdunbari.'  named,  along  with  Laythyralaw  (or 
Templenalaw,  on  Slievereagh)  and  Garthagriffin  (Ballingarry  in  Coshlea),  and 

was  named  from  the  Harrys.  It  is  most  probably  the  ford  at  the  earth- 

work of  BaUhim  "n  Fmaraigh,  "  the  little  fort  of  the  contest,"  where,  in  the 

Battle  of  Knocklong,"  Colga,  Bang  Cormac'e  chief  druid,  was  slain  by  the 

superior  magic  of  King  Fiacha's  druids,  who  turned  his  "handstone"  into  an 
eel  or  serpent,'  for  the  ford  lay  west  from  Knocklong  and  had  a  little  rath 
near  it.  The  utterly  mythical  oature  of  some  Irish  Sagas  never  affects  their 

accuracy  in  topography. 

The  /<  is  a  low  mote  in  Knocktorin  f  a  shapely  mound,  carpeted  with 
ferns,  violets,  and  primroses,  and  planted  with  sycamore  and  beech.  Through 

thet  il  has  beautiful  views  of  81ievereagh  to  the  south,  and  a  glimpse 

to  the  north  of  Thountinna,  over  Loch  Derg.  The  mound  is  well  Been  from 

the  train.  be<  Knocklong  and  Kilmallock,  to  tli<-  south.     It  is  16  Eeel  to 
1  high,  the  top  girt  by  a  low  i     _         et  to  10  feel  thick,  and  rarely  3  feel 

high.     The  platform  inside  this  i  123  feet  al   the 

base.  Then  are  traces  "f  a  fosse,  but  too  defaced  t"  be  measured.4  The  old 
road  runs  from  it  to  the  ford,  westward  down  the  slope. 

Atiiknk'.-  :  O.S  -").  —  Like  Aghadoon,  the  next  ford  down  the  stream  t>> 
the  north  of  the  railway  has  ̂ >t  a  high  fort  near  it.  but  "ii  the  ether  bank. 

The  name  A//)  to  a  tribe,  the  Deis   denizens  of  the  Tna 

district  M    ith,  who  t"  have  fled  for  refuge  to  <  >ili«»ll 

Aulom  in  the  Is  ntury.     Under  his  aegis,  one  section  settled  in 

the  present  baronies  of  Dei  .  Waterford,  the  other  in  Deisbeg,  or 

Small  County,  in  Co.  Limerick.  It  is  called  Athenysy  in  a  papal  letter  of 

1260.  In  1335,  Elizabeth  afilton,  widow  of  Walter  de  Bermingham.  had 

owned  Athnedess.     The  church  of  Aghnedesse  was  robbed  by  John  Staloun  ; 

1  Plea  Roll,  No.  22  of  ixv.  Edw.  1(12  "■     Pan  iii,  iu  18,  and  No.  42,  anno  xvii. 

1  Similar  tales  of  yreat  eels  are  f"und  near  Loch  Gur,  Rev.  Celt.,  vol.  iv,  pp.  171,  18C. 
In  the  Tain  be  Cualnge  (ed.  Dunn),  p.  161,  the  Morrign  turn^  into  an  eel  to  wind  round 

''hulaind  :it  the  ford;  cf.  also  an  eel  peifll  in  Co.  Kerry  (mss.  R.  I.  Acad.,  12c  3  (13), 
p.  147  ;   B  >:itt.  Ir.,  x\v,  p.  74),  and  Feis  tiu'he  chonain,  Iturod.,  p.  iii. 

3  Cnocktoren,  mealing  with  Donmoone  and  Elt«.n,  Small  County  (Civil  Survey,  p.  10). 
•  Plate  VI. 
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Athnedisse  rectory  is  again  named  in  139.3,  and  the  manor  of  Andesshe  was 

held  by  the  Eolley,  or  Ealeigh  family  in  1408  and  1424.  It  is  called,  in 

1410,  Athnedisse,  or  Beallathenesigh  (the  latter  being  the  ford),  which 

retained  its  old  name,  Bcul  Atha  na  nDeisi,  in  1579.'  The  thicket  of  trees, 
and  bushes  in  the  mound,  keep  the  fort  unknown  to  many  who  frequently 

drive  past  it.  It,  like  the  Boon,  lies  not  far  from  the  village  of  Elton.  This 

name  is  supposed  to  be  very  modern,  but  it  is  found  as  "Elltown,  the  pro- 

perty of  Sir  Edward  Fitton,"  in  1586  ;  two  years  later,  James  Fox  of  Elton 

claimed  the  land  which  Fitton  held  as  patentee.  Moriertagh  O'Grady  (I 

presume  as  Fitton's  tenant)  held  Elltown  in  1610,  and  it  is  mentioned  very 
frequently  in  the  Civil  Survey  in  1655. 

The  mote  is  from  18  feet  to  20  feet  high,  surrounded  by  a  fosse  18  feet  wide, 

and  rarely  over  a  yard  deep,  with  a  stream  running  into  it  to  the  south-west. 
The  mound  is  51  feet  to  54  feet  across  the  platform,  and  104  feet  at  the  base  ;  it 

is  well  preserved  and  the  sides  are  steep,  but  it  is  overgrown  with  hawthorns 
to  the  east. 

Ballinascaula  (O.  S.  40). — Of  a  different  and  more  interesting  type  is 
the  mote  of  Ballinascaula.  On  a  lesser  scale  of  height  and  massiveness,  it  still 

resembles  Kilfinnan  in  having  a  raised  mound  girt  by  three  rings.  It  lies 

in  a  marsh,  not  far  to  the  north  of  the  railway,  and  between  Bulgadin  and 

Atheneasy.  It  is  locally  supposed  to  mean  "fort  of  the  heroes,"  or  "fort  of 

the  clouds,"  being  on  the  map  "  Ballinscaula,"  but  locally  "  Ballinascaula."2 
Like  its  neighbours,  none  of  its  early  records  remain.  In  1583,  Gerald 

mac  Thomas,  alias  "Tonboy  Keagh,"  a  Geraldine,  held  Glenlarhy,  Ballin- 
wryny  (Glenlara  and  Ballinvreena  on  Slievereagh),  and  Ballinskaly.  It  was 

granted,  May  14th,  1588,  to  Eichard  and  Alexander  Fitton  as  part  of  their 

demesne,  "  Phitton's  fortune,"  long  forgotten,  along  with  it,  the  above  lands, 
Coch  (Cush)  and  Ballenvistellane  down,  or  Mitchellstowndown ;  the  grantors 

were  pledged  to  erect  houses  for  twenty-three  English  families ;  Mahone 
macTeige  held  Ballynscholly  under  Sir  Edward  Fitton.  The  Civil  Survey, 

1655,  gives  "  Ballinscala,  half  a  townland,  mearing  on  the  north  with 

Gormanstown,  and  with  Bulligidyn-Eady  to  the  west  and  north-east."3  No 
tradition  seems  to  attach  to  the  forts ;  Mr.  Thomas  Bennett,  of  Summerville 

House  (the  owner),  tells  me  that  there  were  traces  of  other  small  forts  round 

it,  but  they  were  levelled  at  various  times  in  farming  the  place. 

1  Cal.  Papal  Letters,  i,  p.  370,  vol.  iv,  p.  458,  Close  Roll,  viii  Echv.  Ill,  146,  Plea 
Roll,  No.  123  (1318-20),  Pat.  Roll.,  x  Hen.  V,  pars.  2,  No.  24,  Ann.  Four  Masters,  1479. 

-  Plate  VI. 

3  Inq.  R.I.A.,  i,  p.  75.     Iuq.  Exchr.,    Num.  11  &  12.    Proc.  R.  I.  Acad  ,  xxvi,  p.  185. 
Fiant  5179  &  5032.     Civil  Survey,  xxv,  p.  11. 

2C»j 
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The  fort'  is  a  large  earthwork  in  a  very  marshy  field  which,  before  the 
great  drains  were  dug,  must  have  been  a  shallow  lake  in  wet  weather.  It 

has  a  low  mote  in  the  centre,  girt  by  a  ring  of  level  field,  fenced  by  a  ring- 
mound  and  two  fosses  and  mounds,  fairly  concentric,  and  measuring  280  feet 

over  all.  There  seem  to  be  traces  of  a  causeway  through  the  marsh  to  the 

cast,  but  there  are  no  entrance-gaps  to  that  side. 

The  tinge  are  usually  from  12  feet  to  15  feet  thick,  and  2  to  -4  feet  high  ; 

liny  were  probably  palisaded,  as  in  one  of  the  Ancient  Laws,  which  describes 

an  earthwork  on  a  headland — "a  ditch  ••!!  "lie  Bide  and  a  ditch  on  the  other 

makes  a  full  fence;  the  (cladh)  mound,  0  hands  (3  feet)  high;  the  palisade, 

6  hinds  also"' — no  very  lofty  defence.  The  fosses  are  as  wide  as  the  rings 
and  are  literally  tilled  up  with  lush  marsh  vegetation,  rushes,  peppermint, 

and  sueh  water-loving  plants.  The  interspace  round  the  mound  is  from 

42  feet  wide.     The  mote  is  from  6  feet  to  7  feet  high,  GO  feet  to 

62  feel  across  the  summit.  87  feel  to  90  feet  diameter  at  the  base;  it  has 

no  apparent  house  sites.     The  southern  gangway  is  1.".  feet  wide. 
There  is  a  "satellite  fort "  to  the  south-east,  about  66  feet  from  the  entrance. 

Such  are  nol   uncommon;   I  need  only  recall  Rathadrinna  and  Lismortagh  in 

Hpperary,  where  the  little  fort  nearly  touches  the  outer  ring.  The  "  satellite" 

rved;  it-  ■"■  feel    t"    l  feel  deep  and   1l'  feet  to  14  feet 
wide,  with  no  trace  •  i  the  outer  ring.     The  inner  bank  is  15  feet  thick, 

.    nd  1  foot   over  the  oval  garth,  which  is  00  feet  across 

north  and  Bouth,  and  ol  feet  east  and  west.     It  has  a  nearl]  Levelled  annexe 

t..  the  west    L8  j  and  defined  by  a  shallow  hollow;  the  west 
ire  rounded  off. 

I  may  incidentally  note-  that  a  Bpell  "i  very  broken  weather  (culminating 
in  heavy  rain  for  a  whole  day  and  night)  rendered  my  exploration  of  these 

forts  and  their  surroundings  very  difficult,  ami  even  necessitated  wading. 

In  this  man  i  prevented  from  making  a  close  examination 

or  any  measurements  of  a  Bomewhat  similar  marsh  rort,  called  Ballinaston a, 
some  m.;  3    mmerville  Ho     >    beside  the  main  road  from  Kilinal- 

lock  to  Bruff  ami  to  the  west  of  the  same.  Judging  from  tie  large  scale- 
in  i]>-.  it  measures  about  300  feet  across.  It  has  a  low  mound  like  a  disc 

barrow,  peri.  bigh  ami  40  feet  at  the  base.     The  map  shows 

a  ring  about  100  feet  across,  a  mound  and  shallow  fosse.     The  rings  seem  to 

nly  about  a  yard  high,  but  I  could  not  cross  the  quagmire  and  deep  drains 
around  it,  Hooded  into  a  shallow  lake.  There  are  several  other  marsh  forts 

round  Kilinalloek.  mostly  small ;  the  largest  to  the  south-west  of  the  town  is 

1  Piatt-  VI  ■  hoc.  tit.,  iv,  p.  1 
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called  "  Poulnadragoon,"  from  a  pool  in  the  rivulet  near  it.  It  lias  two  rings, 
3  feet  to  nearly  5  feet  high,  studded  with  old  hawthorns,  and  with  gaps  at 

regular  intervals.  It  measures  about  330  feet  across  the  inner  ring,  and 

430  feet  across  the  outer  ring,  there  being  a  rather  wide  interspace  about 
30  feet  wide  between  the  mounds. 

Temair  Erann 

When  I  recognized  the  importance  of  the  remains  in  the  cemetery  of  Gush, 

and  subsequently  found  its  description  in  Maccraith's  poem,1  about  A.D.  990, 
I  was  struck  at  once  by  its  rich  mythical  suggestion,  and  the  lack  of  mention 

of  the  cemetery  in  other  sources.  As  in  the  case  of  'Oenach  Chilli,  1  could 
not  for  the  moment  free  myself  from  the  prejudice  of  old  identifications  till  a 

passage  most  familiar  to  me  seemed  to  give  a  new  light  which  made  it  evident 

that  here,  and  not  near  Castle  Island,"  lay  the  chief  cemetery  of  the  Ernai 
Temair  Erann.     Let  me  restate  the  case. 

If  Cash  be  the  constituent  of  Coshlea,  "  Foot  of  the  Hill,"  and  Cossetlereogh 
or  Cosse  Clerough,  Coss  of  Cleire,  in  1580,3  the  Irish  must  have  recognized 
the  cemetery  as  a  suitable  place  to  give  its  name  to  the  district  called 

Foutymchyll  by  the  English.  Maccraith  shows  that,  in  the  reign  of  King 

Brian,  every  outstanding  person  of  the  Ernai,  save  Curoi,  was  reputed  to 

have  a  grave  on  Cenn  Febrat,  at  Cush.  There  were  said  to  rest  Febra,  the 

brother,  and  Garban,  the  son  of  Deda,  the  eponymus  of  the  Glann  Dedad 

Ernai;  Lugaid  Laegde,  another  eponymus  of  the  Corca  Laegde;  the  wife  of 
Daire,  father  of  Curoi ;  the  famous  Dodera ;  Ere  from  Ir  Luachair ;  Gain, 

son  of  Derg,  who,  like  Febra,  gave  his  name  to  one  of  the  hill-heads  up  the 
slope ;  and  Eitlme,  daughter  of  Lugaid,  the  son  of  Daire  and  sister  of 

Mac  N  iad.4  All  the  mythic  valour  and  beauty  of  the  tribe  lay  there,  "  each 

in  his  own  house."  Now,  the  Tract  on  the  Cemeteries  says: — "The  Claim 
Declat,  i.e.  the  race  of  Conaire  and  the  Ernai  (were  buried)  at  Temair  Erann ; 

the  men  of  Minister,  i.e.  the  Dergthene  at  'Oenach  Culi";  it  only  names 

1  Metr.  Dind  S.,  x,  p.  227,  supra,  xxxiii,  p.  460. 

-  So  far  as  I  can  find,  the  identification  was  made  first  by  Curry  from  the  Down  Survey, 

"  Sliabh  Luachra  is  laid  down  .  .  .  south-west  of  Castle  Island  "  (note  "  Magh  Leana," 

p.  104),  with  no  further  definition,  while  O'Donovan  brought  in  the  Bealahantowragh 
equation.  On  this  deduction  from  a  single  map  (despite  all  other  evidence)  came  the 

error  of  placing  all  the  Munster  Taras  near  Castle  Island.  Wilde  places  the  cemetery  at 
Tara  in  Meath. 

3  Cossecloreogh  adjoined  Kilmallock  and  was  a  "  patria  "  or  barony. 
4  Silva  Gadelica,  ii,  p.  524.  Her  grave  is  probably  the  N.W.  disc  barrow  of  the 

conjoined  rings  of  Cooloughtragh.  Eithno,  Maer,  and  Mugnin,"  side  by  side  on  the  great 

hill  "  in  the  other  three  rings,  Lugaid  Laegde  on  the  slope  below  the  spring  in  Glouua- 
croghera  ;  Dodera  up  the  hillside,  perhaps,  at  Gatabaun. 
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the  most  important  cemeteries,  and  puts  these  on  a  level  with  Tailti,  the 

hurial-place  of  the  Kings  of  Ulster,  the  Brug,  most  famous  of  all  Irish 
cemeteries,  the  cemetery  of  the  Kings  of  Connacht  at  Bath  Cruachain,  and 

that  of  the  Leinster  Princes  of  'Oenach  Ailbe.  Only  one  other  great  burial- 

place  is  named,  also  in  Leinster,  'Oenach  Colinaiu.1  The  outstanding  cemetery 
of  Cenn  Febrat,  with  a  fair  still  held  at  its  foot,  in  Ballinvreena  (usually  a 

sure  mark  of  old  importance),  can  only  be  Temair  Erann. 

It   is   well  known    that   O'Donovan's   only  reason    for   putting  Temair 

Luachra  the  name  "  Bealahontowragh  " ;  this  place 
contradicts  (as  I  have  shown)  all  the  indications  in  the  our  only. 

ir   authority,  while   the    further  equation,  that   Temair    Erann,   Temair 
Luachra,  and  Temair  Shuba  are  thi  not  a  line  or  a  fact  to  show  in 

.  far  as  we  know.    The  old-school  antiquaries  fancied  that  Luachra 

lav  ely  in   K  ret  realizing  its  extension,   at   least   to  Cenn 

neai  the  fort  of  Crimtbann  Nia  Nair,  and  ovei  Muskerry  Barony  in 

k,  and  up  to  L  unhappy  obsession  that  he  could 

.    lolmen  by  identifying  Dontrili    .       Hill  with  Sliab  Claire5  against 

tin.-  clear  topography  Agallamh  and  other  sources,  poisoned  the  whole 
centra]  Id  phy,and  bo  long  as  modern  students  follow  blindly 

his  far  from  infallible  authority  .1  result  can  l>e  attained. 

r,  if  it  im  wide  outlook,'"  is  most  Buitable  to  Gush, 
.unl  the  author  ̂ i  ti.  ■  .nh  bringing  St.  Patrick  to  sit  on 
the  three  mounds  of  the  Tuatha  Dd,  there  to  watch  the  great  hunt/  To 

sunn  b  S  S  thbaicc,  "King  of  Claire," 
one  of  ti  i  19) ;  the  forte  in  Emlygrennan 

at  itc  '     nathann,  lover  of  the 

101.    The  Christian  writers  long  spoke  freely 

about  these  sanctuaries  even  in  religion!  worl  i  cuvultcd  the  druids  on  -Samhain 
Bath  Archaill,  where  they  had   idols  ami  B      ...  vii.  p.  128; 

wa9    "the   cli.  .ry  and    wizardry," 

part.  Life,  p.  41  -flipped  idols  and  abominr  3    I'atricii)  ; 
•heir  faces  in   Monster    Trip.irt.  Life,  p.  195),  and  idols  and  images  are 

destroyed  like  Crom  Croaich. 

•  W.  M.  Hennessy's  no-'  p.  iv  ;  cf.  Proc.  R.I. A  ,  xxvi.  pp.  02.  03;  xxxiii, 

-- 
87    .    ■ 

1  Including  Glenlar  .  -      rereagh,  and  reaching  at  least  to  the  f<'rt  of  Slieve  Grot, 
and  Oenach  'l^chair. 

ich  he  at  first  determined  correctly  as  at  Slievereagh,  Ord.  Survey  Lett* 

-    ill      11  -    kttempta  to  date  the  Ballina  dolmen  are  similarly  an  offence  to  all 
scientific  arch  .  \.xxiv.  p. 

1 14,  says  that  all  places  of  the  name  were  called 
after  hi),  a  possible  goddess. 

A,'iUamh,  Silva  Gadelica,  ii,  p.  1.1 
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goddess  Nar,  made  his  fort  upon  it  (a.p.  I),1  and  the  Ernai,  in  the  time  of 

Deda  ("B.C.  130"),  their  great  cemetery,  Temair  Erann,  whose  three  tumuli 
were  dedicated  to  the  Tuatha  De  Danann.  These  disjointed  tales  show  how 

large  it  loomed  as  a  holy  hill  in  the  sight  and  belief  of  the  peoples  of  the 

plain. 

APPENDIX. 

Temair  Luachra. 

O'Donovan  and  O'Curry  identify  Temair  Erann  with  Temair  Luachra  and 
Temair  Shuba.2  They  give  no  authority  for  the  dictum,  which,  so  far  as  I  can 
find,  is  (as  so  often)  a  mere  guess.  There  is  (as  I  have  pointed  out)  some 

mistake  in  the  Mesca  Ulad.  The  raiders  pass  through  the  (M)Airtine,  into 

Smertaine,  with  Loch  Gur  on  their  right,  across  the  pool  stream  of  Maig,  to 

Cliu,  into  Deise  beg.  They  come  to  Aine  Cliach,  then  to  'Oenach  Clochair, 
on  by  the  road  to  Temair  Luchra.  The  Cammoge,  rather  than  the  Maigue, 

must  be  intended.  Temair  Luachra  was  on  the  east  slope  of  the  hills  of 

Luachair,  at  least  twenty  miles  beyond  the  Maigue,  and  over  thirty  miles 

from  'Oenach  Clochair.  As  we  have  seen,  the  cemetery  of  Cush  is  the  chief 
cemetery  of  the  Ernai  and  Claim  Dedad  ;  it  is  therefore  Temair  Erann,  and  so 

cannot  be  the  other  place.  I  know  of  no  mention  of  Temair  Shuba  but  the 

incidental  inclusion  among  the  forts  claimed  by  the  King  of  Cashel,  which 

favours  its  identity  with  the  once  predominant  Temair  Luachra.  We  find 

another  curious  tradition  of  the  great  importance  of  the  latter  in  the  same 

book.  The  High  King  of  Ireland,  from  the  royal  namesake  Bregian  Tara,  hail 

to  send  a  cauldron  to  the  King  of  Cashel,  at  Temair  Luachra.  It  had  ceased 

to  be  chief  centre  of  Minister  in  a  prehistoric  past,  but  the  fact  was  not 

forgotten.  The  King  of  Cashel  indeed  was  expected  to  go  to  it  with  twenty 

chariots,  thirty  vats  of  liquor,  and  food  in  proportion,  "to  eat  the  Feast  of 

the  Ernai,"  and  stay  there  for  a  week. 

As  to  my  attempts  to  fix  its  site,3  the  last  were  partly  based  on  O'Donovan's 

identification  of  'Oenach  Clochair  with  Monasteranenagh,  not  with  Cloudier. 
This  suggested  that  the  route  in  the  Mesca  Ulad  lay  to  the  north  and  not  to 

the  south  of  Knockfirina,  as  is  evidently  intended.  This,  however,  does  not 

necessarily  preclude  the  possibility  of  Dungan  ville  f ort  being  Curoi's  fort;  but 

1  The  silver  bow  of  Crimthann  was  carried  by  the  Uladh,  after  the  sack  of  Temair 

Luachra,  to  Cenn  Febrat,  and  they  wrecked  the  ('.it  hair  and  slew  the  king  (kennes  Dind 
S.,  xvi,  pp.  73,  78).  Was  it  Bun  Claire  ?  For  other  .illusions  to  Crimthann  (other  than 

those  connected  with  Howth),  see  Mesca  Ulad,  p.  5:i  ;  Keating,  ii,  pp.  2'i-  6,  242,  and  i. 

p.  44. 
2  Book  of  Rights,  p.  225.  3  Supra,  xxvi,  p.  62,  and  wxiii.  p.  l'iS 
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I  must  confess  that  no  decisive  argument  can  be  made  save  against  the  old 
identification  with  the  site  near  Castle  Island. 

It  is  strange  that  the  name  should  have  died  out  where  so  many  of  the 

other  Ernean  names  survive.  One  more  point  may  he  noted  The  Elizabethan 

armies  frequently  full. .wed  the  same  routes.  Now  Pelham,  in  March,  15S0. 

passed  from  Glin  to  "  Dowau,"  near  Portrinard,  and  thence  (say  the  Four 
Masters)  to  Temair  Luachra.  On  July  18th,  1G00,  Carew  rested  "upon  the 
midst  of  the  mountains  of  Slewloghor,  at  a  place  called  Ballinture,  twelve 

mil  t 'ii.    and  five  from  Glin,  i.e.  somewhere  near  Athea.1  As  we 
noted,  there  is  a  Tooradoo  between  that  place  and  Portrinard.    In  Co.  Limerick 

might  be  expected  to  become  Tawer  or  Tower,  for  Tower  Hill, 

in  eastern  Limerick,  was  "Team   _  i       iffe,"  in  1655  in  the  Civil 
and  in  lout;  in  tin-  Act  "f  Settlement.     If  the  Mesca  Ulad  be  ri_ 

the  fort  was  on  th<-  Luacbair,  overlooking  the  plain  and  facing 

the  rising  sun.     Much  has  yet  t"  be  done,  as  the  indications  so  far  give  no 

I  result,  but  perhaps  hereafter  sumo  hitherto  unknown  document  may  set 

the  question  at  n 

I  lay  tl  lemy  in  the  hope  that  the  encouraging 

ittainable  .1  field-survey  with  the  study  of  early 
ind  literatim  tend  to  other  districts  the 

■.! ili<-  identification  of  1  tuaries  and  cemeteries.    Venerated 

by  the  j  nity  rooted  itself  in  our  island,  and  by  their 
down  t'  aes  even  ;ifter,  the  Normans  had  settled  on 

the  rich  pla  ithern  Ireland),  there  may  be  much  to  guide  us  on  our 

li.     It  rests  with  us,  living  in  an  ...  tion  <>f  our  ancient  land- 

marks and  of  the  dyu  :'  early  traditions  and  place-names  i  the 
b    iphy  "f  freland  f"r  future  generati 

;E   ADDED   IN    I'l:! 

voL  wxiv.  p.  63)     •  objection  lias  been  made  to  my 

identify  uli  with  'Oenach  Clochair,  on  the  grounds  that  they  are 

nan.  Tract  "ii  the  Cemeteries"  (Scncha*  ind  the 
Chartei  to  M  'nasteranenagh.  11 

The  older  text  r.f  tl  I.eabar  na  hUidre,  does  not  name 

'0.  Clochair.    I-  g  ght  cemeteries, 'O.  Culi  being  sixth.     The  later  text 

1  Cat.  State  Papers,  Ireland,  1580,  p.  236,  1600,  p.  317. 

1  Petrie,  "Round  Towers,"  p.  97,  and  note,  p.  99.     Cal.  Documents  Ireland,  foL  i, 

1-   -• 
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(ms.  H.  3.  17,  T.C.D.,  p.  745)  interpolates  after  the  third  and  fifth  names 

Acnach  scan  Clochair  and  A.  Eamhna,1  and  adds  Martra  muintcr  Finntain, 
evidently  a  Christian  cemetery.  It  nowhere  asserts  that  A.  Clochair  and 
A.  Culi  are  different. 

In  the  charter  "  Enachculi  in  Corbali"  and  Cloghur  (not  Enach  Cloghur) 
are  named  apart ;  the  last  is  probably  Ciogher,  near  Dromin,  which  has  only 
a  small  defaced  earthwork  and  a  liss. 

The  "  Agallamh  na  Senorach,"2  a  high  authority  for  topography,  with 
especially  minute  knowledge  of  this  district,  identifies  the  names,  placing 

between  Cullen  and  Ardpatrick  "  'Oenach  Culi  mna  Nechtain,  now  called  .  .  . 

'Oenach  sen  Clochair."  Its  allusion  to  Nechtan,  who  appears  in  independent 
poems  at  the  neighbouring  Knockainey  and  in  the  Dalcassian  pedigree,  shows 

local  knowledge  in  legend  as  minute  as  in  that  of  the  topography  round  Cenn 

Febrat  (Slievereagh).  The  Mesca  Ulacl3  places  '0.  sen  Clochair  between 
Knockainey  and  Slievereagh.  Lastly,  Corbally  adjoins  the  townlands  in  which 

the  group  of  earthworks  are  found  near  Clogherbeg  and  Ciogher  Hill.  The 

remains  are  similar  to  those  at  the  other  great  'Oenach  cemeteries- -Tara, 

Brugh,  Slievereagh  (Temair  Erann),  and  'Oenach  cairbre  at  Monasteranenagh. 
It  is  most  improbable  that  the  Dergthene  had  two  cemeteries  in  that  small 

well-defined  area.  In  face  of  this  cumulative  argument  I  see  no  reason  to 
revise  my  former  statement  for  what  is  evidently  a  late  marginal  note 

inserted  out  of  place  in  the  later  text. 

1  "  Aonach  Macha  "  at  Emania  (Ann.  Four  MM.),  a.m.  3579. 
2  Silva  Gadelica,  vol.  ii,  p.  118. 
3  Ed.  Hennessy,  p.  19. 

R.I.A.   PROC,  VOL.   XXXIV,  SECT.  C.  .  [27] 
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Parish  of  Caiie: 

Th;~  which  h  the  diocese  of  Cork  and  is  of  comparatively 
small  extent,  lies  on  the  summit  and  along  the  southern  slope  of  the  high 

ridge  which  run-  _       he  harony.     Owing  mainly  to  the 
id  its  consequent  exposure  to  Anglicizing 

influence?,  its  ancieir  are  neither  numerous  nor  well  preserved. 

r  important.     There  is  no  Caherlag  town- 
village,  a  glebe,  a  church  site,  and 

a  g:  _     .  town]  ind  of  Kilcoolishal.    Caherlag  (Cathair 

^:one-fort.     The  name  appears  as 

Lage  in  12  -in  17'>7.:     Mr.  R  A.  Foley  and 

•,  both  •  bring  special  knowledge  of  local  usage  to 

:   on  the  sul  me  the  true  Irish  name  is  Cathair  Laga  ("  Laga's 
>.     There  was  a  Laga,  daughter  of  a  King  of  Feara-Muighe, 

but  it  is  n<>t  neces--  Laga,  the  princess,  and  our   Laga 

.ace-name  are  identical.     The  {>arish  t<x>k  its  name  from  the  church, 
and  the  latter  got  ite  uion  from  the  Cathair;  and  as  this  last  was 

situated  on  a  ridge  summit,  there  is  nothing  about  the  locality  to  sug. 

a  log  or  hollow.     Almost  certainly  the  original  church  was  within,  or  beside, 

the  cathair,  of  which,  unfortunately,  not  a  trace  remains.    Indeed,  the  church 

has  almost  as  comph  -peared  as  the  fort,  and,  even  as  long  ago  as  the 
time  of  the  Ordnance  S=  native  had  ever  seen  any  trace  of 

either.     Bishop  Dive   Downes,  however,  tells   us>  he    saw  the   Church  of 

Records,  quoted  by  Brady,  vol.  i,  : 
1 '  ur. 
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Caherlag  in  October,  1700.  It  was  "  on  the  top  of  a  hill,  on  the  left-hand  of 
the  road  from  Corke  to  Youghal,  built  with  stone  and  clay,  the  walls  half 

down.  A  ditch  about  the  churchyard."  Besides  the  graveyard  at  Caherlag, 
there  are  three  other  ancient  (Celtic)  church  sites  in  the  parish — Kilcoolishal, 
Killahora,  and  Killacloyne. 

TOWNLANDS. 

Ballinglanna,  Bade  an  Ghleanna — "Homestead  of  (in)  the  Glen." 
Area,  608  A. 

The  old  bridge  of  three  arches  on  north  boundary  of  the  townlund  was 

erected  in  1803.  At  date  of  the  Ordnance  Survey  there  was  a  distillery  "  in 

very  bad  repair  "  and  a  flour  mill  "  in  good  order."  There  is  a  pillar-stone 

on  John  Kennealy's  farm. 
Ballinglamiy  (Inq.  lac.  I). 

S.DD.  Maryborough  (O.M.);  the  modern  name  (derived  from  a  Mrs. 

Maryanne  Palmer)  of  a  mansion  and  grounds.  Other  mansion  names  of  similar 

type  are  Glenville  and  Glentown  Cottage.  A  local  synonym  for  Maryborough, 

scil.,  "  Fillbelly  Hall,"  was  in  popular  use  half  a  century  ago. 
Poll  Cam,  "  Crooked  Eiver-hole,"  in  bed  of  the  Glashabuidhe  Stream. 

Ballyhennick,  Bade  Ui  Shionnaig — "  O'Shiimick's  Homestead."  The 
place  is  now  called  Bockgrove,  and  is  practically  all  demesne  land,  in  which 

we  may  expect  neither  ancient  names  nor  antiquarian  survivals.    Area,  220  a. 

Ballyhinnicke  (Inq.  Car.  1). 

Ballynagaebbach,  Baile  na  gGairbreach — "  The  Carberys'  Homestead. "' 
Area,  232  a. 

There  were  formerly  three  lioses  in  the  townland  ;  not  one  of  these  now 

survives,  though  the  sites  of  all  are  traceable. 

Ballynagarbraghe  (Inq.  Car.  I). 

S.DD.  Glanmire  River  (O.M.),  on  west  boundary.  Gleann  Maghair — 

"  Maghair's  Glen "  :  compare  Alt  Mire  and  Lis  Mire,  near  Liscarroll.' 

O'Donovan  quotes  Cormac's  Glossary  for  another  signification  of  the  word 
M  aghar — :i.  m  iniusg. 

Droichead  na  nAdhare — "  Bridge  of  the  Horns,"  in  allusion  possibly  to 
ornamental  pinnacles  of  masonry  on  the  battlements. 

Cnocan  Euadh— "Little  Bed  Hill." 

1  Mr.  R.  A.  Foley  informs  me  that  iu   Imokilly  the  word  "Carbrys  '  means  con-acre 
people. 

2  O.S.  FieKl  Books 

27 
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Pairc  na  Stagiin.  My  informant  could  not  explain  the  meaning  of  Stagiin 

in  the  context.  The  dictionaries  variously  render  the  word — potato-cake,  a 

jibbing  horse,  and  a  frost-bitten  potato.  I  must,  I  fear,  leave  the  reader  to 
take  his  choice  of  the  three  interpretations. 

Ballyneuoon,  Baile  na  lluamhan ;  meaning  unknown.  O'Donovan1 
suggests  R.  =  spades,  but  lliimhon,  not  Puiamhan,  is  the  word  for  spade.  There 
is  a  place  of  the  same  name,  parish  of  Lismore,  Co.  Waterford,  which,  for 

reason  given,  I  have  interpreted  "Irwin's  Homestead."2   Area,  174  a. 
On  Mr.  Gleeson'a  farm  are  two  circular  lioses  of  medium  size,  one  of  which 

is  partially  destroyed,  but  the  other  is  an  excellent  specimen,  excellently 

preserved. 

Ballvnaroone  (D.S.Eef.). 

S.I  i]  >.     I'airc  a  Comhgair — "  Field  of  the  '  Short  Cut '  ";  a  name  of  fairly 
[uent  occurrence.  In  the  present  instance  a  much-used  path  runs  through 

the  Held. 

Pair.in  a  bhFad Sios— " The  Little  Far-down  Field." 

Dunkktti.k,  Dun  Citil — "  Citil's  Dun,"  the  former  residence.no  doubt,  of 
the  local  chieftain.  There  is  neither  trace  of  Dun  nor  reference  (beyond  the 

...  it-  quondam  and  name-giving  occupant,  who,  judging  from  his 

name,  may  have  been  a  Dane  or  of  Danish  descent.    Area,  413  a. 

The  « >.M.  records  a  number  of  the  usual  modern  meaningless,  very  artificial 

Bub-denominations — W   lville,  Richmond,  Woodlands.3 

Downkittele  <  fnq.  temp.  Eliz.). 

S.D.     "The  General  Field."     Origin  of  the  name  is  unknown. 
-  D.     Pairc  na  dTurtdg— "  Field  of  the  Hillocks." 
KlLCOOLlSHAL  .its.  Fai  i < > i : v  llii.i.,  ( 'ill  Cuiliseal— -"Church  of  the  Lower 

Ridge  (Low-cornered  Church)."  I  regard  Ciillseal  as  an  adjective.  It  may, 
however,  be,  as  Mi.  I  bs,  that  Cool,  the  Becond  member  of  the 

name,     Connla  (i  id  that  the  compound,  Kilcool  (Connla's  church),  is 

here  qualified  by  the  adjective  iseal,  lower.  The  name-giving  church  was 

aim  '  j    tboii^'li  this  latter  is  also  within  the  townland), 
but  a  primitive  Celtic  church  which  occupi<  ol  the  present  house  known 

as  Dunaland.4     Ana.  -I  12  a. 

/  I- la      '-  I'  p.  20. 
M  ;at  not  usf  of  these  fatuoua  nanus  be  made  a  source  of  revenue  in  these  lean 

Why  not   tax  the   Dames   u  ..'her  luxuries  are  taxed  ?     This  hint  is  offered 
litooaly  t..  the  Chancellor  of  the  Exchequer. 

1  Mr.  B    A     I  oley  reminds  me  that  there  was  a  Connla,  sister  of  Laga  (supra),  dau. 
M\ii._'he. 
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Caherlag  graveyard  and  church  site  are  on  the  townland.  The  burial- 

ground,  which  is  overcrowded  at  the  south  side,1  is  but  sparsely  occupied  at 
the  north.  About  centre  of  the  enclosure  is  a  standing  grave-stone  bearing 

the  following  inscription  in  a  kind  of  cursive  script : — 
"  T.  R. 

Mich1  Sinnick 
45  years  P.P.,  B. 

T.D.,    M.A.,    N.A. 

Died  June  the  29"'  1791. 

Aged  75  years." The  letters  N.A.  stand  for  Notary  Apostolic;  B.T.D.  may  be  the  stone- 

cutter's rendering  of  B.S.T.,  i.e.,  Bachelor  of  Sacred  Theology.  Father 
Shinnick  was,  I  think,  the  founder  of  a  burse,  or  burses,  in  Louvain  for  the 

education  there  of  Irish  students.2     Vid.  under  Ballyhennick,  supra. 

S.DD.  Father  Mathew's  Tower  (O.M.).  A  castellated  building  erected 
by  a  local  admirer  of  the  Apostle  of  Temperance  to  commemorate  the  fruitful 
labours  of  the  devoted  Capuchin. 

"  Boglands  " — A  sub-den.  of  inconsiderable  extent. 

Pairc  a'  Chlampair — "  Field  of  the  Contention." 

Cnocan  na  Gheimhlighe — "  Little  Hill  of  the  Fettered  (Beast)." 
Glebe  (O.M.),  on  west  side  of  the  townland. 

Killacloyne,  Cill  na  Cluana— "  Church  of  the  Sequestered  Place."  Area, 
328  a. 

The  church  which  gave  the  place  its  name  was  situated  near  the  north 

angle  of  the  townland.  Its  exact  site  was  found,  with  some  difficulty,  on 

Fenton's  farm,  to  west  side  of  the  main  road — beside  a  stream  in  a  rather  boggy 
situation  at  bottom  of  a  shallow  glen.  Foundations  of  a  building — pre- 

sumably an  early  church  of  oratory  type — are  faintly  traceable  ;  they  measure 
18  feet  by  9  feet.  Part  of  the  townland  of  Killaclyone  lies  within  the 

neighbouring  (Carrigtohill)  parish,  wbich  see. 

1  The  demand  for  accommodation  on  the  south  side  <>f  ancient  cemeteries  must 

have  struck  all  who  give  time  to  their  study.  Church  symbolism  furnishes  the  explana- 
tion ;  I  take  it  to  be  this — the  north  was  the  region  of  the  infidel  ;  the  north  jmrt i<>n  of 

the  cemetery,  at  least  the  portion  of  the  latter  to  the  north  of  the  church,  was  set  apart 
for  interment  of  heretics  and  others  not  entitled  to  Christian  sepulchre.  Though  its 

symbolism  has  been  long  forgotten,  the  north  side  of  the  ancient  graveyard  is  still 

popularly  avoided  as  much  as  possible. 

:  There  is  a  current  popular  belief  in  ill-luck  following  clerical  money.  Father 

Shinnick's  case  might  be  quoted  as  an  instance  in  proof.  On  the  priest's  death  some 
legacy  came  to  his  nephew,  a  close-fisted  man.  His  wife  got  access  to  it  and  squandered 
it  on  her  lover.  When  her  husband  discovered  the  perfidy  he  cut  her  throat  and  then 

his  own.  His  coffin  was  Hung  into  the  river,  but  as  it  would  not  sink,  it  was  hurieU  finally 

in  the  wooded  steep  of  Glanmire. 
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S.DD.  "The  Gob,"  a  field.  "Gob"  is,  of  course,  an  Irish  word — a 
protruding  beak. 

"  The  Leaca."     "  Leaca,"  a  glenslope. 

"  The  Lag."     "  Lag,"  a  hollow. 

Bothaiiiii  a  Ghotair — "  Little  Road  of  the  Puddle."  It  is  hardly  neces- 
sary to  remind  Irish  readers  that  gutter  in  Irish  colloquial  usage  means  soft, 

slushy  mud. 

KiLL.uioiiA,  Cill  a  Horaigh  (or,  Hora) ;  meaning  doubtful.  Killahorige 
is  an  old  form.     Area,  421  A. 

The  site  of  the  eponymous  ceall  is  marked  on  the  Ordnance  Map,  and 

is  faintly  remembered  locally ;  there  are  no  remains,  but  circuit  of  the 

circular  Burrounding  fence  is  traceable. 

8  DJD.  Aid  na  Caillighe — "  The  Hag's  Height";  this  is  a  small  sub- 

div.,  ami  equates  with  the  present  "  Windsor  Hill." 
Go  ban  Chreabhair — "The    W   Icock's  Beak";  a  field  so  called   from 

some  fancied  resemblance  to  the  object  named. 

Pairc  a'  Chomhgair — "  Field  of  the  'Short  cut.'" 

Lackisroe,  Leacaiu  Ruadh— "  Eted  Glen-Slope."  Observe  again  the  use 

of  the  locative  for  the  nominative.     Aim,  4."1  a. 

The  place  appears  as  "Annemount"  on  some  maps.  'J'liere  were  two 
lioses,  aow  levelled — one  to  east,  the  other  to  west,  of  main  road — on  John 

11  I1  d  ghue's  farm.  On  O'Donoghue's  farm,  too,  is  a  ceall  site,  but  no 
visible  remains  survive,  save  traces  of  an  ancient  surrounding  fence — 

circular  ing  an  area  of  approximately  half  an  acre.     From 
the  cill  bite,  which  is  on  a  detached  elevation,  there  is  a  beautiful  and 

extensive  view  to  north,  east,  and  west,  bounded  in  the  mellow  distance  by 

th>'  Galtee,  Knockmaeldown,  and  Comeragh  (Co.  Waterford)  ranges.  The 
old  lull.  v.  which  cuts  east  and  west  through  the  townland,  was  the 

former  main  Cork  and  Youghal  road. 

9  DD.     An  Chill;  the  early  church  site  already  alluded  to. 

Pairc  na  din  gCuinne— "The  Three-Cornered  Field."  This  name  is  of 
so  frequent  occurrence  that,  for  our  present  purpose,  we  may  regard  it  as 

descriptive  merely  and  a  common  noun  ;  henceforth,  therefore,  it  will  not  be 

necessary  to  record  it. 

"The  lay  Field."  Feith  (fay)  is  a  vein  of  green  herbage,  indicating 
course  of  a  sui  •terraneous  spring. 

I  he  Long  Beach,"  a  field  «n  Glceson's  farm. 

On  tliis  townland  the  Omdance  map  also  records  "Annemount"  and 
"  Combermere,"  two  names  of  modern,  meaningless  character. 

BAKE,  Ruadh  Gharran — "Red  Grove."     Area.  240  a. 
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The  O.M.  records  three  lioseson  this  towhland— scil.,  two  large  specimens 
and  one  of  lesser  size.  All  these,  however,  have  entirely  disappeared,  the 

only  traces  remaining  being  the  field-names,  "Furl  Field"  and  "Pairc  a 

Leasa,"  on  McCarthy's  and  Twomcy's  farms  respectively. 

Rowgarron  (Inq.  Gar.  I). 

S.DD.  Pairc  na  nGearrfhiadh  (or  gCorrfhiadh) — "  Field  of  the  Hares  (or 

Stags)." 
"The  Stand  Field,"  in  which  races  were  once  held. 

Cakrigtohill  Parish. 

Judging  from  the  great  extent  of  its  parish,  Carrigtohill  was  probably  a 

"  Mother  Church."  The  parish  contains  no  fewer  than  thirty-seven  town- 
lands,  many  of  them,  however,  of  less  than  average  area.  The  region 

embraced  comprises  about  one-half,  arable  upland,  and  one-half,  fertile  lime- 
stone plain.  In  Carrigtohill  village  are  the  remains  of  a  large  ruined  church, 

with  a  strong,  scpiare  tower  attached,  and  atKilcurfin  Glebe  are  the  insignificant 

ruins  of  a  second  and  smaller  church,  while  an  early  church  site  lias  been 

identified  at  Ballyregan.  There  are  Holy  Wells  at  Woodstock,  Ballinbrithig, 

and  Terrysland.  The  castle  of  Barryscourt,  near  Carrigtohill  village,  is  a 

very  fine  specimen  of  a  modified  peeltower,  which,  with  its  courtyard  and 

outworks,  is  in  a  tolerable  state  of  preservation.  Windele,  who  was  at  Mass 

in  Carrigtwohill  on  Palm  Sunday,  1833,  describes  the  congregation  as  bringing 

each  one  his  own  branch  of  palm,  and  holding  it  up  in  his  hand,  to  be  blessed. 

The  church  then  existing  had,  by  the  way,  been  designed  by  the  well-known 
Father  Mat  Horgan,  while  he  was  curate  in  Carrigtwohill.  Over  the  doorway 

was  an  Irish  inscription : — "  Do  Dhia  Fo  Tharmuin  Muire  Naomhtha." 

Townlands. 

Annegrove,  Baile  na  Speire.  Meaning  unknown.  Speire,  David  Barry,  of 

Carrigtohill,  informs  me,  would  mean  a  lot  of  business  involving  worry  or 

vexation.  I  find  the  name  spelled  Ballinsperry  in  old  documents.  The 

name  Annegrove  the  place  owes  to  a  Lord  Barry  more,  whose  wife  was 

Anne  Coughlan,  of  Ardogna,  Co.  Waterford.     Area,  297a. 

On  the  townland  are  the  unimportant  remains  of  a  church,  Kilcurfin,  which 

stand  within  the  ancient  cemetery  on  brow  of  the  range  running  east  and  west 

through  the  barony.  The  west  gable  is  practically  entire,  but  so  thickly  and 

completely  covered  with  ivy  that  no  window  or  other  such  feature  is  visible. 

Besides  the  gable  in  question  there  stands  a  fragment — three  yards  long  by 

four  yards  high — of  the  north  side  wall,  and  another  large  fragment  has  but 
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recently  fallen ;  there  are  also  the  foundations  of  the  east  gable.  A  local  red 

sandstone  is  the  material  used  in  the  masonry  throughout.  The  ancient 

cemetery — an  acre  or  so  in  extent — contains  nothing  of  very  particular  interest. 
At  west  side  of  the  enclosure  is  a  roughly  squared  block  of  hard  sandstone  or 

conglomerate — 3  feet  by  2  feet  by  1  j  foot  —which  looks  like  an  ancient 
termon  stone.  At  any  rate,  it  is  of  evident  antiquity.  A  table-tomb  covers 

the  last  resting-place  of  the  once  notable  Coppingers,  of  Barrycourt.  The 

now  negle:ted  monument  was  erected  in  17" 

The  name  Kileurfin   is  puzzling.     1':      ibly  it    is   the  equivalent  of  the 

popular  Irish  des  _  i,  Cill  Coraicbin — "Church  of  the  little  Swamp." 
It  may  at  f.  ^eem  unlikely  that  there  could  be  a  swamp  at  such  an 
elevation.     Let  the  Kileurfin.  however,  but  cross  the  road  which 

runs  north  and  e  andary  wall  of  the  cemetery,  and  scale  the 

fen'  •  of  the  road.     There,  in  the  field  before  him,  separated 
fmiii  the  in  the  spring,  pond  and 

trvival  of  th<-  a     d  morass.    In  this  connexion,  t«>o,  it  is 
the  north  is  named 

f  the  equation  —Kileurfin  =  Cill 
the  form,  Kileurfin.     It  occurs, 

d,  in  the  Taxation  of  Pope  Nicholas 

bite  -.veir."1 Eilkill  ''  '    K:!'  urfine  (Inq.  lac.  I  >. 
in  a  field  at  west  side  of  main  <  X.  S  S 

imestone  slab  informs  us  it  was— 

WisK,  E 

A.I'.  1798. 

•it  on  the  road  where  formerly  was  a  rock, 
.'■'.:■  W 

.ntreabhii '.      -    The  Willow's  Homestead." 

•  T  indinark  by  the  roadside. 

—perhaps  "Testifying  Rock";  compare  Cloch  Labharais, 
also  =  the  outline,  backbone,  or  verge.  In  the 

is  a  remarkable  limestone  outcrop. 

!•  may  be  inter**-  ••  here  that  the  word  torn  is  used  locally  to  designate  a 
small  ::  \rry  water,  e.g.  for  irrigation. 
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Carraigin  an  Aodhaire — "The  Shepherd's  Rock";  an  outcrop  of  less 
striking  appearance,  and  smaller,  than  last. 

"  Mile  Bush  Rock."     A  large  limestone  rock  by  the  roadside. 
Ballyadam,  Baile  Mhie  Adaim — "MacAdam's  Homestead."  MacAdam 

was  the  Irish  name  adopted  by  a  branch  of  the  Barrys.    Area,  256a. 

The  townlaud  is  of  very  irregular  shape. 

Ballyaddame  (Inq.  Eliz.). 

Ballybrittig,  Baile  an  Bhriotaigh — "  Britt's  Homestead."  Area,  724  a. 
The  townland  is  specially  rich  in  antiquities ;  the  O.M.,  for  instance,  records 

no  fewer  than  seven  lioses.  There  are  likewise  two  Holy  Wells,  one  each  on 

Mrs.  Walsh's  and  Mrs.  Murphy's  farm.  On  the  holding  of  Mrs.  FitzGerald, 
where  formerly  stood  three  or  four  lioses,  only  two  now  remain ;  these  are  both 

circular  in  plan,  and  of  small  size.  There  is  one  lios  each  on  the  respective 

holdings  of  Jeremiah  Corkery,  Denis  Mahoney,  and  James  Twoiney.  The 

lios  on  Corkery's  farm  is  irregularly  circular  in  outline,  and  about  a  quarter 
acre  in  area,  with  its  fence  partly  prostrate  and,  where  perfect,  about  five  feet 

in  height.  Mahoney's,  Twomey's,  aud  Mrs.  FitzGerald's  lioses  are  much 

the  same  size  as  Corkery's,  just  described,  but  in  a  somewhat  better  state 

of  preservation.  "  Bounds "  and  votive  offerings  are  still  made  at  both 

wells.  Of  the  two  the  well  on  Mrs.  Murphy's  is  the  better  known.  It 
will  be  found — a  quite  open,  clear,  bubbling  spring — within  a  fox-covert, 
in  the  side  of  a  small  glen,  embowered  in  willows.  Although,  teste  Mrs.  Murphy, 

the  well  is  sacred  to  St.  Colman,  the  "  rounds  "  are  made  chiefly  on  St.  John's 

Day  (June  24th).1  The  well  on  Mrs.  Walsh's  holding  is  rarely  visited  now. 
I  found,  however,  one  votive  offering  (a  piece  of  ribbon  attached  to  a  tree)  in 

July,  1917.  Forty  years  ago  "rounds"  were  quite  frequent  there.  The  well 
is  on  the  eastern  side  of  a  glen  slope.  It  is  overshadowed  by  a  group  of  ancient 

whitethorns,  and  it  is  approached  from  above  by  a  flight  of  steps,  fifteen  of 
which  are  of  stone. 

S.DD.  Reidh  na  Saileach — "  Mountain  Plain  of  the  Willows  ";  a  consider- 
able subdivision,  regarded  locally  as  an  independent  townland.  The  willow 

in  the  present  connexion  is  the  wild  mountain  variety. 

Paircin  na  Fairrge — "Sea  Field,"  because  it  affords  a  distant  view  of 

St.  George's  Channel. 
Tobairin  na  Naomh — "  Little  Well  of  the  Saints." 

Paircin  a'  Phiobaire — "  The  Piper's  Little  Field." 

1  It  is  very  remarkable,  by  the  way,  how  many  wells  are  dedicated  to  the  Baptist,  and 
how  common  are  "rounds"  on  the  feast  of  this  saint.  In  this  connexion  proximity  of 
St.  John's  Day  to  the  summer  solstice — coupled  with  the  popular  bonfires  on  the  preced- 

ing evening — is  suggestive  of  pagan  association. 
B.I. A.  PEOC,  VOL.  XXXIV,  SECT.   C.  [28] 
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BALLYCURREEN,  Baile  Ui  Ohuirrin — "  O'Curran's  (or  O'Creaghan's)  Home- 
stead."    Area,  375  A. 

There  were  two  lioses  on  O'Coimell's  farm,  but  they  have  been  levelled  of 
recent  years. 

S.DD.  Tobar  an  Iarla— "  The  Earl's  Well."  My  informant— a  remark- 

ably intelligent  man,  John  O'Neill,  by  name — thinks  the  name-giving  Earl 
was  none  other  than  Patrick  Sarsfield,  Earl  of  Lncan,  who  was  brother  to  a 

quondam  owner  of  the  estate.  This  identification,  1  must  confess,  seems  far- 
fetched and  unlikely.  The  well  has,  according  to  popular  belief,  shifted  its 

site;  it  is  now  in  a  yard  adjoining  a  labourer's  house,  but  its  rightful, original 
habitat  was  Lower  down  tin-  road  t"  the  south — or  Johnstown,  where  is 

a  waste  patch,  or  piece  of  commonage,  en  which  a  "pattern"  was  formerly 
held. 

1  Droma — "Hill  "f  the  Ridge."     The  name  is  not  tautological  as  it 
seems. 

Ballylkaby  . '  Laoghaire— "  O'Leary's  Homestead."     Area,  158  a. 
Tip'  i  I.M.  shows  two  small  Lioses  "ii  this  townland  Only  a  single  lios  now 

survives;  this  is  rm,  and,  with  its  fence  now  nearly  levelled, 
c-..\,-i~  about  an  acre 

S.DD.    An  Branar— "The  Graffed  Field."' 

Paii         ■     irdchan — "  Field  of  the  Smithy  "  :  there  is  no  forge  now. 
rrain";  a  Geld  bo  called,  no  doubt,  from  the  former 

■   therein   of   beehive   chambers    oi    passages   therewith  connected. 

M     ban  is  primarily  a  chimney,  but,  in  fi«-l<l  names,  it  generally  designates 

the  subl  Li  ■-.    Mr.  P.  .M  Sweeney,  Inspector  N.S., 
informs  me  thai  M(n  --A  in  Decies  to  di  eld  in  which 

or  half-hidden,  and  open,  drains ;  the  name,  in  this 

case  Loubt.applied  originally  to  the  drains,  and  later — by  transference 
—      the  lield. 

Baile  Ui  Riagain— "  O'Eegan's  Homestead."    Area,  207  a. 
O.M  lios;  this  is  a  fine  specimen, 

it  an  acre  in  extent,  on  Win.  O'Connell's  farm,  with  a  single  surrounding 

■t  in  height  by  L'O  feet  thick. 
There  is  also  a  cill,  or  early  church  site. 

1  "  Grafti  ,..k,  was  an  old,  common,  laborious 
and  ultimately  injurious  method  of  preparing  a  lea-field  for  a  potato  crop.  The  turf  in 

alight  str  icbed  '.u>)i  the  graffan  and  tlien  allowed  to  dry.     Isc.xt,  it  was 
barned,  and  finally  the  ashes  were  ploughed  or  dog  into  the  soil.  The  operation  secured, 
it  is  claimed,  a  good  crop  of  mealy  tubers,  hut  eventually  it  hurt  and  reduced  the  land. 

The  graffan  is  1  '        I     •     ;   it  is  used  in   the  cultivation   of  lazy 

beds,  and,  this  present  year,  the  writer  has  even  seen  a  "  branar"  in  process  of  cultiva- 
tion within  a  neighbouring  barony. 
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Ballyregaun  (Inq.  lac.  I). 

S.DD.  Ciiilcach  Cam — "  Crooked  Corner  Place."  Cirileach  I  take  to  be 
a  derivative  from  ciiil;  it  is  applied,  in  the  present  instance,  to  a  hollow  or 
dip  in  the  road. 

Ceann  a'  Bhothairin — "  Little  Eoad  Head." 

Seana  Bhothar— "Old  Road  ";  on  or  near  the  coterminous  boundary  with 
Ballinbrittig.  The  place  was  formerly  ghost-haunted.  My  informant,  how- 

ever, never  saw  anything  more  fearsome  than  a  cat  seated  at  midnight  on  the 

summit  of  a  gate  pier  ! 

Ceall ;  an  early  church  site  on  Mrs.  Boche's  farm,  and  near  the  south-west 
angle  of  the  townland.  Here  a  low,  circular  fence  on  top  of  the  glen  slope 

encloses  a  space,  half  an  acre,  or  so,  in  area. 

"The  Gary  Road."  Probably  the  word  isGaortha — a  wooded  and  stream- 
watered  place. 

Cnoc  a'  Droma— "  Hill  of  the  Ridge  "  ;  a  field. 
Ballykichard,  Baile  Risteaird — "Richard's  Homestead."  Area,  in  two 

divisions,  392  a. 

There  is  one  small  circular  lios  still  standing  on  Kelleher's  farm,  and 
another,  on  Lawton's,  has  been  levelled. 

S.DD.  "  Schrathans."  A  subdenomination  of  small  extent.  Scraithe&n 

means  coarse  land,  and  the  word  is  of  fairly  frequent  occurrence  in  place- 
names.  Joyce  derives  it  from  scraith,  a  green  sward,  or  a  scraw  or  coarse  sod 

dried  for  burning.  With  this  derivation  Canon  Lyons'  disagrees.  Joyce, 
however,  though — aliquando  dormitat — is  much  more  reliable  and  saner  in 

his  derivations  than  the  worthy  canon. 

"  The  Racecourse  "  ;  a  field. 

Barryscourt,  Cuirt  a  Bharraigh— Idem ;  from  the  great  castle  of  the 

Barrys  still  surviving  in  a  comparatively  good  state  of  preservation. 

According  to  Michal  Deasy,  an  older  name  for  at  least  a  portion  of  the 

townland  was  Cnoc  a  Loiscthe — "Hill  of  the  Burning"  (i.e.  Burned  Hill). 
Area,  699  a. 

Ballynwoorigo  (Inq.  Car.  I). 

On  the  townland  was  one  large  lios  which  has  been  demolished  recently. 

The  chief  surviving  object  of  antiquarian  interest  is,  of  course,  Barryscourt 

Castle.  It  stands  now  a  considerable  way  Erom  the  river  bank,  but  formerly 

the  tide  flowed  right  up  to  the  machicolated  walls,  ami  even  sumo  perches 

beyond  to  the  east.     There  were  extensive  artificial  ponds  for  ornament  and 

Cork  Hist,  and  Archaeol.  Journal,  vol.  ii,  p.  14G. 
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utility.  Till  quite  a  late  period,  and  within  the  last  half  century,  there  were 

some  considerable  survivals  of  the  ancient  dense  yew  hedges.  The  castle  of 

Barryscourt — so,  at  any  rate,  it  is  claimed — owes  its  original  erection  (1206) 

to  Philip  de  Barry,  nephew  to  Bobert  fitz  Stephen  of  Strongbow's  band.  In 
this  place,  it  is  likewise  claimed,  Cambrensis  wrote  his  pseudo-history.  The 
castle,  as  at  present,  consists  of  a  great  keep,  with  a  courtyard  covering  about 

half  an  acre,  and  the  whole  appears  to  be  of  somewhat  later  date  than  the 

thirteenth  century.  Tudor  windows  and  other  details  suggest  a  sixteenth- 
Mi  ry  rebuilding  or  restoration.  Of  such  rebuilding  there  is  further 

evidence  in  an  inscription  on  the  stone  lintel  over  the  immense  fireplace : — 

"Ac   DO.    1588.   D.B.   ET   E.  K.   ME   FIEltl   FECEKUNT." 

This  gives  us  the  initials  of  the  rebuilder — David  Barry,  1st  Viscount 

Buttevant.  The  keep,  or  castle  proper,  is  quadrangular  in  plan  with  three 

flanking  towers  at  the  outer  angles.  The  southern  flanker  is  of  solid 

masonry  t"  the  height  of  Beven  feet.  In  an  upper  story  is  the  domestic 

chapel.  There  were  also  three  bastions  or  flanking  towers  to  protect  the 

courtyard.  Adjoining  the  castle  is  the  comparatively  modern  (1716),  but 

dow  ruinous,  mansion  of  the  Coppingers,  who,  early  in  the  eighteenth  century, 

ime  lessees  of  Barryscourt,  as  1  believe  they  have  ever  since  continued. 
Their  former  residence  had  been  in  old  Bridewell  Lane  on  east  side  of  North 

Ma       Street,  Cork.     The  castle  proper  has  remained  uninhabited   (except 

usably  by  soldiery)  since  the  days  of  the  last  Visctount  Buttevant.     It 

ever  occupied  as  a  residence  by  the  Barrymorea. 

S.DD.  Lamanagh  (O.M.),  Oilean  Meadhanach—"  Middle  Island " ;  an 
extensive  sub-division,  not  geographically  an  island. 

Mill. mi   (O.M,      Mullain—"  Round  Hills."     This  is  a  cluster  of  houses 
rounded  by  rounded  hills  of  esker  character. 

Wi      I  :  ind  i<  i..M.    i  lilean  na  g<  loran.     Idem. 

'The  Bound  0";  a  conical  hill  of  tumulus  shape,  now  planted  with 
timl>er. 

Groibbin  Foite— "  Little  Grove  of  Fota  ";  a  screen  of  timber. 

The  Rosary  Walk,"  in  the  castle  grounds. 

Pairc  a  hChomhgair— "  Field  of  the  Short  Cut." 
Pairc  a  Bhullain— "  Field  of  (with  the  Bound  Hillock."  There  is  a  small 

round  hill  in  centre. 

:iii hi  'Aid—-  Elevated  Little  Road";  a  laneway  from  the  Btrand  to 
Mullawn  village.     Elevation  here  is  not  figurative  but  very  real. 

Clais  a'  Tobair— "  Trench  of  the  Well  ";  a  field 
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Clais  a'  Duine  Mhairbh— "  Trench  of  the  Dead  Man  "  ;  now  a  long  timber 
screen. 

Pairc  na  Muc—  "The  Pigs'  Field." 

Paircin  Fan — "  Fan's  Little  Field."  Fan  here  appears  to  be  a  woman's 
name.  I  heard  from  two  independent  sources  that  the  field  embraces  the  site 

of  a  former  graveyard. 

An  Claidh  Eamhar — "  The  Broad  Bank."  This  is  a  wide  earthen  fence, 
bordered  by  a  stream  at  either  side,  and  leading  towards  Carrigtohill  village. 

The  feature  suggests  the  remark  that,  in  low-lying  country  liable  to  floods, 

a  wide  "  ditch "  of  this  type  is  often  used  as  a  quasi-public  footpath. 
Occasionally,  indeed,  such  a  fence  is  so  utilised — without  any  constraint  from 

floods.  This  kind  of  combination  path  and  fence  is  usually  called  "  a  double 

ditch." 
Paircin  a'  Chodalta — "  Little  Field  of  the  Sleeping."  Somnolency  is  to  be 

here  understood  in  a  quasi-passive  sense. 

Eibhlin  Creaga ;  meaning  unknown.  David  Barry,  grandson  and  name- 
sake of  the  poet,  and  himself  an  Irishean  of  no  mean  order,  suggests  Oilean 

Creaga ;  aidhlean  means  also  a  palace  or  mansion.  I  fear  I  must  leave 
it  at  that. 

Carhoo,  Ceathramha — "  Quarter."     Area,  97  A. 

The  "Quarter"  was  an  ancient  Irish  land  measure — somewhat  variable, 
but  generally  equal  to  about  120  acres. 

Carrigane,  Carragan — "  Little  Bock."     Area  432  A. 

Carrigan  (D.S.E.). 

There  is  a  reputed  holy  well  on  Carter's  farm  ;  "  rounds  "  were  made  there 
within  living  memory. 

S.DD.     Mointean  na  Baibe — "  Little  Bog  of  the  Bape  Crop." 

Leath  Hama — "  Half  Harues  " ;  a  field  so  called  from  some  resemblance 
to  the  dimidiated  article  of  horse-attire. 

Cnoc  Buidhe — "Yellow  Hill  "  ;  presumably  from  colour  of  the  blossoming 
furze. 

Bothairin  Nora — "Nora's  Little  Eoad." 

An  Log — "  The  Hollow  " ;  a  sub-div. 

Bairc  na  Mainistreach — "  The  Monastery  Field,"  on  east  boundary  of  the 
townland. 

Cakkigtwohill,  CarraigTuathail— "Tuathal's  Rock."  Area,  566  a. 

Maner'  de  Carrigtoghill  ats  Barries  Court  (Inq.  lac.  I.). 
The  ruined  Church  of  Carrigt wohill —  of  unusual  interest  ami  importance- 

Consists  of  nave  and  chancel,  with  a  strong  quadrangular  tower  at  south-wesi 



196  Proceedings  of  the  Royal  Iriah  Academy. 

angle  of  the  former.  Carrigtwohill  Church  was  one  of  the  many  places 

burned  by  the  redoubtable  Murrough  O'Brien.  Unfortunately,  the  building 
has  been  considerably  modified  and  interfered  with  in  comparatively  modern 

times  to  adapt  it  to  purposes  of  Protestant  worship.  Part  of  the  nave  (eastern 

end)  was  roofed  over,  and  the  chancel-arch  was  transformed  into  an  east 

window.  From  the  occurrence  of  two  arches  in  the  side-walls  of  the  nave,  it 

looks  as  if  the  church  hail  a  transept  or  transepts,  or,  perhaps,  aisles.  The 

total  length  of  the  church  is  about  150  feet.  In  the  surrounding  large  and 

much-used  cemetery  are  many  grave  monuments  of  interest.  The  most 

important  is,  doubtless,  the  rather  elaborately  carved  tablet  which  is  set 

into  the  surviving  fragment  of  the  north  side  wall  of  nave.  The  present 

inscribed  slab  seems  to  be  a  later  insertion  into  a  seventeenth-century 

monument;  its  inscription  reads:  — 
"  This  Monument 

Was  erected  by  S 

Jam  i  Ki. 

For  Himself 

and  Eis  Family  Anno 

Domini,  1688." 
bir  Jan  ''onimemorattid,  sat  as  Member  for  Cork  city  in 

Kin_'  James's  Irish  Parliament,  L689  ;  he  was  commander-in-chief  of  the  royal 

fon  k,  Kerry,  and  Limerick,  and  first  sovereign  of  Middleton  (1087).' 
A  standing  stone  (reversed),  near  Bouth  side  of  the  chancel,  commemo- 
-  : — 

"MARGARITA    I»OULY    (or  DONLT)    i'UIN- 
I       .  •    \  Annos 

hi  ( ictava  Die 

Jukh  Anno  Domini  1735." 

In  the  -  .  presumably  (for  bis  body  was  buried  at  Carrigtwohill),  repose  the 
Babes  of  another  Cotter— better  remembered  in  popular  story.  He  was  executed  in  Cork 

—nominally  for  rape— in  the  time  <>f  Queen  Anne.  Cotter  was  a  Papist,  and  aggressive 
it  that.  Debarred  by  the  Penal  Laws  from  possession  of  carriage  horses,  he  drove  into 

Cork  with  a  team  of  bullocks,  and  to  emphasize  situation  and  purpose  he  fastened  orange 

favours  to  the  animals'  legs.  Moreover,  he  enjoyed  the  reputation  of  a  gallaDt,  and  was 
tront-r-ao  it  was  told— to  boast  of  favours  from  the  lady  to)k  of  his  enemies.   All  this  and 

more  of  similar  sort  did  not  help  him  when  he  stood  before  a  judge  who  had  reason  to 

suspect  him  of  undue  influence  in  his  own  domestic  circle,  and  before  a  jury,  some  members 

of  which  bore  him  more  than  a  grudge.  He  was  convicted,  and  suffered  the  extreme 
penalty  at  the  corner  of  Broad  Lane,  in  Corl      I  secutor  was  a  Quaker  damsel, 

Betty  S.|uib  by  name,  who  had  formerly  been  his  mistress.  He  met  this  lady  on  the  road 

from  Clonmel  and  gave  her — presumably  on  her  demand— some  money  and  his  watch. 

'  hi  second  thoughts  he  demanded  the  watch  back,  and  finally  recovered  it,  partly  by  force. 
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Close    to   the  last  is   a   second    small   headstone,   also   reversed,   which 

tells  :- 
"  The  Greatest 

loss  the  publick 

here  has  know" 
John  O'Leary 

lying  beneath 
this  stone  who 

Died  10br  ye  27ne 
1763  Aged  78 

Years." One  can  only  speculate  as  to  the  public  services  rendered  ;  the  inscription 

unfortunately  records  no  more,  though  we  feel  that  having  made  so  bold  a 

claim  it  ought  to  have  gone  further.  Five  yards  or  so  to  south  of  choir,  and 

in  line  with  east  gable  of  the  latter,  is  an  inscribed  stone  in  testimony  that : — 

"  From  This 

Stone  to  ye  Wall 

is  ye  Burying  Place 
of  James  Sarsfield 

and  his  Family. 

W.  D.  Mar.  23,  1736. 

Aged  96." 
W.  D.  probably  stands  for  "  who  Died,"  and  refers  to  James  Sarsfield ;  for 

it  is  not  likely  that  the  whole  family  died  on  the  same  day.  Finally,  a  reserved 

headstone  towards  west  side  of  the  graveyard  marks  the  burial-place  of : — 

^  "  Ben  Griffin 
Ju1'  who  Departed  This 

Life  ye  17  Day  of  Xb"  Ann. 

Dom.  1723.     Aged  24  years."1 

Windele  refers  to  a  peculiar  cross-inscribed  stone  in  Carrigtwohill  grave- 

Cotter  is  said  to  have  beeu  an  Irish  scholar  ;  anyhow  lie,  or  his  father,  was  the  patron  of 
Irish  poets  and,  as  may  be  presumed,  he  was  lamented  in  many  Irish  elegies.  (Windele 
mss.  K.I.A.) 

1  Only  inscriptions  likely  to  be  of  some  general  interest  are  noted.  The  student  of 
Irish  graveyard  lore  will  doubtless  have  noticed  how  the  general  form  of  inscription  varies 
with  locality.  Throughout  Barrymore,  for  instance,  direct  request  (other  than  R.I. P.) 

for  prayers  is  not  common.  The  most  frequent  formulas  are  :  "Here  lies  (or  lyeth)  the 

Body  of,"  and  "  This  is  the  Burial  place  of." 
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yard.  This,  lie  was  informed  by  Mr.  George  Martin  of  Greenville,  covered 

the  remains  of  a  Kirwan,  who,  with  his  men,  held  the  cross-roads  midway 

between  Corrigtwohill  and  Midleton  for  three  days  against  the  forces  of 

Murrough  O'Brien.     Kirwan  was  finally  overcome  and  slain. 

S. I > I >.  Carraigean  (-iarraidheach — "The  Kerrymen's  Hock."  Probably 

the"  Bock  "was  a  natural  outcrop.  The  name  is  now  applied  to  a  cross- 

roads on  the  outskirts  of  the  village :  the  place  was  "a  stand,"  on  Sundays 
after  Mass  and  on  mornings  in  harvest,  for  the  spailpins,  or  wandering 

labourers,  from  Co.  Kerry,  ready  to  dispose  of  their  services  to  the  highest 
bidder. 

Ciiil  na  Beilge — " Churchyard  Corner,"  a  field  adjacent  to  the  cemetery. 
In  the  same  field  is  a  natural  limestone  cave,  called  Poll  na  Reilge. 

]■„;,,  M6r— "Greal  Field." 

Carraig  Tuathail,  "Tuathal's  Rock";  an  outcrop  or  bluff  of  limestone, 
near  uorth  boundary  of  the  townland,  from  which  townland  and  parish  derive 

their  nam.'.  In  this  rock  was  a  cave  from  which  ran  a  subterranean  passage, 

formerly  believed  to  lead  to  the  "Goats'  Bole,"  in  Ballintubrid — that  is, 
Borne  two  miles  to  the  south-< 

I  Daibhche — "Well  of  the  Vat."     Dabluush  is  both  masculine  and 
feminine.  In  the  present  instance,  the  name  is  applied  to  a  well  in  the 

village,  to  rear  of  I  ition. 

Tobar  Carraig  a*  1'huill — "  Bock  Hole  Well."  The  writer  met  a  place  of 
the  same  name  in  the  Australian  backblocks — almost  beyond  civilization. 

Ci  '  luaiiiin — " Little  Meadow."     Area,  676a. 

Cloinne  <D.  S.  Map). 

There  was  at  least  one  lios,  but  it  survives  no  longer.  It  stood  in  the 

Geld  now  called  "The  Lawn,"  in  front  of  Oloneen  House. 

8.DD.     Sliabb    Bior — "Great  Mountain,"  a  subdivision — of    no    great 
nt. 

Clais  an  tSWibbe— "The  Mountain  Trench."  The  name  is  applied  to  a 
large  Geld. 

Ban  a"  Gharrain — "The  Grove  (or  Garden)  Field." 

"The  Tread  Mill  Field";  so  called,  I  was  informed,  from  the  fact  that  a 
poor  fellow,  found  stealing  turnips  therein,  was  obliged  to  purge  his  contumacy 
on  the  treadmill. 

DUFF,  Claidhe  Dubh— "  Black  Earthen  Fence."    Compare  Blackditches, 
I       Dublin.     Area,  111a. 
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Cliduffe  (Inq.  lac.  I.)'. 
Wm.  Hackett  of  Midleton,  an  enthusiastic,  and,  for  his  day,  careful  and 

capable  antiquary,  makes  allusion'  to  an  ancient  claidhc,  ''called  'Cloy  an 

Earla,' "  on,  or  near,  the  coterminous  boundary  of  Barymore  and  Imokilly. 
S.D.     Barr  a'  Bhaile— "  Village  Head." 

Curragh,  Corrach—  "Marsh."    Area,  585a. 
The  townland  is  entirely  demesne  ;  hence  the  paucity  of  subdenomi- 

nations. 

S.D.  Gleann  na  Mue — "Glen  of  the  Pigs,"  a  glen-side  with  passages 
through  the  underwood. 

Fahydorgan,  Faithche  Ui  Dhargain— "  O'Dorgan's  Green."  Faitche, 
minus  the  Ui  Dargain,  is  also  in  common  use.  In  Carrigtwohill  graveyard, 

near  west  boundary  of  latter,  is  an  O'Dorgan  tomb  of  considerable  antiquity. 
Area,  147  a. 

There  is  one  small  circular  lios  on  the  townland. 

S.D. — An  Faitche — "  The  Green,"  a  field  of  some  eighteen  acres,  from 
which  the  townland  name  comes. 

Foaty.  O'Donovan  renders  it  Fodh  Thige  (Sod  House),  or  rather  he 
hesitates  between  this  andFeoidhte  (Decayed,  or  Withered,  Things).  Neither 

derivation  is,  to  say  the  least  of  it,  very  convincing.  Fiodh,  a  wood,  suggests 

a  more  probable  etymology.  The  local  pronunciation  is  An  Foidtc,  which 

Prof.  O'Donoghue  thinks  =  Fod  teith  ("Warm-soil  ").     Area,  221  a. 

Fotye  (Inq.  Car.  I). 

Foaty  townland,  in  two  parts,  occupies  the  whole  island  of  the  same  name. 

Part  of  the  townland  lies  within  the  adjoining  parish  of  Clonmel,  qd.  vid. 

The  island  is  now  joined  by  bridges  to  Great  Island  on  the  one  hand,  and  to 
the  mainland  on  the  other. 

S.DD.  "  The  Crescent,"  a  modern  terrace  of  cottages  occupied  by  employees 
of  Lord  Barrymore. 

"  The  Causeway,"  "The  Deerpark,"  and  "  The  Warren." 

Loch  na  Bo — "  Lake  of  the  Cow."  A  pond,  supposed  to  derive  its  name 

from  a  legendary  cow — the  "B6  Brian,"  or  the  "Glas  Gaibhneach." 

Foresttown,  Baile  an  Fhireastaigh — "Forest's  Homestead."  Area, 
124  a. 

On  the  townland  was  a  single  circular  lios  of  rather  small  size  :  alas,  its 

ramparts  have  been  levelled,  though  the  site  remains  untilled.     Evidently 

1  WindeleMSS.  R.I. A.,  12,  1.4. 
■  Ordnance  Survey  Field  Books,  Mountjoy  Barracks. 

B.I.A,  PKOC,  VOL.  XXXIV,  SECT.  c.  [29] 
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something  befell  the  deruolisher  of  the  fence,  and  deterred  him  and  others 

from  further  advance  along  the  Yandalic  road.  Destruction  of  this  particular 

lios  is  specially  to  he  regretted,  as  the  "  fort  "  had  a  name — Lios  Aimhreidh, 
and  it  would  be  most  interesting  to  compare  it  with  the  peculiar  and  similarly 
named  lios  on  Woodstock  townland. 

GAERAKNECLOYNE,  Garran  na  Cluaua — "  The  Meadow  Grove."   Area,  170  A. 
On  this  townland  stands  a  ruined  mansion  (evidently  seventeenth  century) 

of  the  Coppingers. 

Garranecloyne  (D.S.  Kef.). 

"-.I'D.     "The  Cap-well"  ;  see  under  Annagrove,  antea. 

Bothairin  na  bFaidreacha — "  Little  Eoad  of  the  Pater-nosters  ";  from  some 
pious  individual,  or  family,  resident  in,  or  using,  the  laneway. 

Gabbanbs,  Na  Garrain — "  The  Groves."    Area,  295  a. 
Tie-  i  i.M.  shows  four  lioses,  viz.,  one  of  fairly  large  size  and  three  of 

smaller  area.  The  larger  monument,  mi  Fitzgerald's  farm,  and  now  com- 
pletely 1,  contained  Bouterrains  which  were  opened,  explored,  and 

ribed  many  years  since  by  Crof ton  Oroker  and  others.  On  John  Leary's 
farm  is  a  Bmall  lios — not  more  than  a  quarter  acre  in  area  but  quite  perfect  — 

with  it-  circular  fence  about  S  feet  high.  On  Thomas  Barry's  holding  is  a 

similar  monument,  with  a  well-defined  external  trench,  and  on  Mulcahy's 
holding  adjoining  i-  yet  another  about  three-quarter  acre  in  area,  and  with 

trench  and  ring-fence  perfect.  There  is  also  a  fine  dallan  on  Fitzgerald's 
firm  near  the  cross-roads.     The    megalith   is    of    the  local  slate,  stands 

i<  high  by  6  feel  7  ini  -  lis  cut  naturally,  on  the  west  face, 
into  a  series  "f  two  .«:• 

8  DD.  Pain  a  Dallam — "Field  "f  (in  which  stands)  the  Pillar-stone," 
just  referred  to. 

re  .i  Mli.'.inteain— "  Field  of  the  Boglet." 

•  The  ( ' '  il  ';  name  of  a  field.     Gaol  is  a  narrow  place. 

Pain  na  Miehairi— "  Field  of  the  Plains."  The  plural  here  is  strange. 

Possibly  the  correct  form  is  "  Na  Macraidhe  "  ("  of  the  youths  "). 

Goi.  a,  Gorta  Gh6sta— "  Tillage-field  of  the  Ghost."    Area,  23  a. 
An  enchanted  sheep  frequented  the  place,  bewildering  wayfarers  and 

leading  them  astray,  especially  by  night.  There  are  certain  fields  which 

possess  a  somewhat  uncanny  reputation  of  this  kind.  People  who  enter  them 

at  night  are  misled  ;  they  wander  round  and  round,  unable  to  find  the  exit, 

till  morning.  The  specific  superstition  is  fairly  common,  and,  so  far  as  the 

writer  is  aware,  it  has  not  been  noted  hitherto.  The  present  small  townland 

was  once,  m  ibly,  such  a  field.     Other  fields,  in  other  localities,  with 

similai  reputations  will  be  noted  later. 
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Gortygoosty  (Inq.  Iae.  1). 

Goktnamucky,  Gort  na  Muice— "  Tillage-field  of  the  Pig."  The  qualifying 
term,  in  the  singular,  suggests  that  the  eponymous  pig  was  a  legendary 

creature— akin,  for  instance,  to  the  boar  which  killed  Diarmuid  O'Duibhne. 
Area,  239  a. 

S.D.     Pairc  Liath— "  Grey  Field." 
Kilcuefin  Glebe.    See  under  Annegrove,  antea.    Area,  10  a. 

Killacloyne.     See  under  Caherlag  parish,  antea.     Area,  184  a. 

S.DD.  "  The  Lag  Field."  Lag  =  a  hollow.  The  Lag  in  question  is  a 
slogaire,  or  limestone  swallow-hole,  of  great  depth. 

Poll  Con — "  Dog's  Cavern " ;  this  is  the  swallow-hole  in  Lag  Field." 
Mouth  of  the  opening — about  a  perch  square — is  surrounded  by  a  thicket  of 
blackthorn,  but  is  otherwise  unprotected. 

"  Brown  Island."  One  of  the  many  small  islands  in  Cork  Harbour.  Its 
Irish  name,  if  it  had  any,  is  lost.  Here  is  a  large  stone  which  Fionn 

Mac  Cunihal  flung  hither  from  some  neighbouring  parish.  In  the  adjoining 

parish  of  Mogeesha  is  a  second  "  Brown  Island,"  part  of  the  townland  of 
Ballintubrid. 

Labaun,  Laban — "  Puddle."     Area,  13  a. 
This  is  a  single  large  field  adjoining  Kilcurfin  graveyard  on  the  north  side. 

Its  name,  in  all  probability,  perpetuates  memory  of  the  marshy  place  from 
which  the  ancient  church  was  called. 

Labane  (D.S.B.). 

Lackenbehy,  Leaca  na  Beithe — "  Glen  Slope  of  the  Birch-wood."  Area, 
306  a. 

Lackenbegghy  (D.S.B.). 

The  O.M.  records  two  lioses  on  the  townland.  One  of  these  is,  or  was,  on 

summit  of  the  round,  or  oval,  hill  known  as  "Ceall  Ghuaire."  It  has  dis- 

appeared, leaving  only  traces  and  its  name,  "  An  Lios,"  behind.  The  other, 
on  the  farm  of  Michael  Barry,  is  well  preserved  and  of  medium  size  (about 

three-quarter  acre  in  area),  with  its  circular  fence  S  feet  or  9  feet  high  and  practi- 

cally perfect.  There  was  beside— on  Michael  Barry's  farm — an  immense  folacht 
fiaidh  in  a  low-lying  field  beside  a  stream  on  west  side  of  townland. 
Hundreds  of  loads  of  broken  and  burned  stones  and  black  earth  were 

extracted  from  the  mound.  On  Buckley's  farm  was  another  cooking  mound 
of  similar  character,  but  apparently  of  less  imposing  dimensions. 

S.DD.  Ceall  Ghuaire — "  Guaire's  Church."  The  name  is  applied  primarily 
to  a  striking  round,  or  oval,  bill,  which  still  bears  traces  of  the  birch-growth 

[29*] 
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that  gave  its  name  to  the  townland.  Secondly,  the  name  is  applied  to  a 

sub-division  of  some  75  acres.  I  could,  however,  find  no  trace  or  tradition  of 
a  ceall. 

I  also  found  the  following  field  names: — Pairciu  Ubhla-Ghorta  ("  Little 

Orchard  Field'');  Paircin  Conny  ("Little  Firewood  Field,"  or,  perhaps 
•' Conny's  Field");  Pairc  a  Leasa  (the  "  Lios  Field");  Pairc  a  Phon  (the 

"Pond  Field'  ;  Pairc  na  Claise  ("  The  Natural-trench  Field");  Ban  na 

1  Lidchan  ("The  Smithy  Field");  and  Connlach  Cam  ("Crooked  Stubble 

Field'i. 
Longstown,  Baile  an  Lougaigh— Idem.     Area,  128  a. 

The  0.81.  records  twi.i  Hoses— one  of  them  square.  Both  have  unfortunately 
disappeared,  along  with  a  third,  which  the  map  has  left  unrecorded.    They 

were  .ill  on  the  present  McGrath's  holding. 

8.D.  Cdinne  a  Chaim — "  Coiner  of  (with)  the  Hollow  ";  a  dip  and  bend 
in  the  road  on  the  boundary  of  the  present  townland  with  Garranes. 

•  N,  Baile  an  Aiseadaig.  Aiseadach  is  evidently  the  local  Irish 

equivalent  to  Lysaght.  The  name  Lysaghtstown  is  scarcely  known  locally ; 

the  popular  name  is  "  Haymount"  O'Donovan,  however,  gives  the  name  as 
I  G  i,  and  he  adds  that  the  Lysaghts  are  said  to  have 

been  a  branch  of  ;  Brien  family.'     Area,  270  a. 

>.M>.  Eaymount  (O.M.  ;  said  to  he  derived  from  a  family  named 

O'Hea    recently,  but  not  now,  resident  therein. 

urn  in  muc— "The  I  "  on  the  coterminous  boundary  with 
Curragh. 

-     aa  Bhaile — "  Old  vill .. 

pall —    II     n   I  .••Id.*' 
I' ■■■    a.-.;- -.-,    Poll  u  v,  B  Area,  53  a. 

I'.     '  I  •'••■  i  hapel  Field";  on  the  edge  of  a  bog  on  Carter's  farm. 
Penal  Days'  chapel. 

in — "  Littl    Bog." 
Spbinohiix.     The  available  evidence   points  to    Ballyregan  (which  sec, 

_;n.il  nami .     Area,  165  \. 

the  townlan  site  or  ceall. 

I'.     "  Wakeman's  Glen," on  the  coterminous  boundary  of  Annegrove. 
'   1      OealJ      Cill);  the  early  church  alluded  to.    It  will  be 

ad  on  Miss  Roche's  farm,  close  to  her  residence,  and  is  indicated  by  the 
still  surviving 

Culach  Cam.     I  find  the  word  cldach  of  occasional  occurrence  in  place- 

'  I  -     I  iclJ  Books. 
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names,  but  I  am  unable  with  certainty  to  determine  its  exact  force.  It 

appears— but  the  dictionaries  do  not  record  it — to  be  a  collective  or  cumula- 

tive of  ciiil,  a  corner.1  In  the  present  instance  the  name  is  applied  to  a  bend 

and  dip  in  the  road.  At  the  spot  are  two  old  gate-piers,  on  top  of  one  of 
which  the  ghost  of  one  Joe  Wakeman  was  said  to  have  been  seen. 

Cnoe  a  Droma— "Hill  of  the  Eidge,"  i.e.  Ridge-backed  Hill. 

Pairc  na  Claise,  Pairc  Fhada,  and  Pairc  na  h'Orna — field-names  of  obvious 
signification. 

Terrysland,  Baile  na  Speire  (meaning  unknown)  and  Baile  Nua  (as 

below).  The  name  Terrysland  is  hardly  recognized  or  used  locally;  indeed, 

it  looks  as  if  the  present  were  an  instance  of  a  place-name  officially  applied 
in  modern  times  without  warrant  of  living  usage.  Ballynoe  is  the  recognized 

popular  designation  for  at  least  portion  of  the  townland,  and,  teste  David 

Barry  and  the  general  tradition  of  the  countryside,  Baile  na  Speire  is  the 

ancient  name  for  the  remainder  of  the  division.     Area,  in  two  parts,  304  a. 

S.DD.  Ballynoe  (O.M.),  Baile  Nua — "New  Homestead";  a  name  of 
frequent  occurrence  to  designate  what  would  be  now  a  very  ancient  home- 

stead indeed,  if  it  survived.  In  the  present  instance  the  name  is  applied  to 
a  subdivision  some  160  acres  in  area. 

Curraheen,  Corraichin — "  Little  Swamp  " ;  another  subdivision — this  time, 
of  about  75  A.  There  is  no^wamp  now,  but  the  place  is  low-lying,  and  a 
respectable  stream  rises,  or  receives  substantial  augment,  therein. 

"  St.  David's  Well "  ;  a  holy  well,  still  in  high  repute.  "  Bounds  "  are 

still  made  on  St.  John's  Day  and  the  days  succeeding.  Overshadowing  the 
well,  which  is  close  by  the  railway  embankment,  is  an  aged  willow-tree. 

Cnoc  Mor — "  Great  Hill "  ;  name  applied  to  a  field. 

Paircin  a  tSagairt — "The  Priest's  Field";  probably  because  his  Beverence 
held  it  as  tenant. 

Paircin  na  Luch — "  Little  Field  of  the  Mice."  This  is  the  only  instance 
in  which  I  have  found  the  word  luch  entering  into  the  composition  of  a  place- 

name.     It  is  of  course  possible  that  the  word  is  Locha — "  Ponds." 

Bealach  an  Ghillin — "The  Gelding's  Roadway."  Of  course  gillin  has 
other  meanings  which  must  not  be  regarded  as  absolutely  excluded  by  the 

foregoing  rendering.  Gillin  may  signify  simply — a  smooth-coated  horse,  oj  a 

little  horse-boy. 

"  The  Nasty  Field."     I  cannot  explain  the  reference  or  application. 

1  In  this  connexion  two  forms  ciil,  ciiil,  and  ciiil,  cuile,  have  already  been  opted.  To 
theso  may  be  added  cuail,  geu.  cuaile,  a  pile  ;  cuaille,  gen.  idem,  a  stake  ;  and  cual,  gen, 
cuail,  a  faggot. 
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Tibbotstown,  Baile  An  Tioboidigh).— "Toby's  (or  Theobald's)  Homestead." 
Compare  Ballytibbot  (Tibbotstown),  parish  of  Inch,  barony  of  Imokilly,  where 

the  Irish  form  is  Baile  Thioboid.  Compare  also  Ballymackibott  (Baile  mhic 

Thibead),  parish  of  Axdagb,  same  barony.  Theobald  was  a  common  Christian 

name  in  the  Butler  and  De  Burgo  families.     Area,  22S  A. 

There  were  five  lioses  on  the  townlaud,  but  all  except  two  have  disap- 

peared,  and  even  the  two  survivors — of  medium  size  and  circular  in  plan — 
have  been  partially  destroyed.  One  of  the  completely  obliterated  lioses  was 

of  unusually  large  size,  and  was  inhabited  by  an  enchanted  hare. 

S.DD.  Seana  Bliaile — "  Old  Homestead.''  A  name  of  very  frequent 
occurrence,  to  denote  a  former  village  Bite. 

Seana  Mhuileann— "  Old  Mill." 

Poll  Cam — "Crooked  Hollow."  A  twist  and  depression  in  the  road, 
towards  west  side  of  the  townland. 

ToLLAGHGRKEN,  Tulacli — "  Little  Hill."  Height,  length,  &c.,  in  place-names 
are  always  purely  relative.  II  ire,  where  the  country  is  almost  quite  Hat,  a 

slight  elevatiOD  or  natural  mound,  which  would  pass  unnoticed  in  undulating 

surroundings,  becomes  noticeable  and  important  enough  to  give  the  place  its 

nam* .     Area,  113  a. 

The  townland  is  entirely,  or  almost  entirely,  demesne  land. 

8.1 1.  Abharloidin.  In  this  guise  it  is  not  easy,  at  first  sight,  to  recognize 

Abhall-ghoirtin— "  Little  Orchard." 
WATKKR  j    —Idem.    A  stream  disappears  here  beneath 

a  rocky  outcrop  and  re-issues  some  distance  away.     Area,  349  a. 

S.DD.  Crann  a  Bhile — "Large  Tree."  The  name  seems  almost  tauto- 
logical,  as  both  crann  and  bill  signify  a  tree.  The  name  is  at  present  applied 

t<>  a  locality  where,  on  both  sides  of  the  road,  is  an  outcrop  of  limestone  and 

a  quarry.  In  the  adjoining  field,  on  Coughlan's  farm,  many  human  skeletons 
have  been  found. 

Tobar  a  Dreoilin — "The"vV  Will."     The  name  is  now  applied  to  a 
field. 

W  Bun  a  Stuaidb.     The  meaning  is  somewhat  doubtful ;  the 

name  is  written  as  above  in  a  MS.  of  David  Barry,  the  poet,  who  was  himself 

a  native  of,  and  i  on,  the  townland.     Mr.  It.  A.  Foley  quotes  the  form 

Bun  :a  a  ms.  d  22.     Stuadh  is  given  in  the  dictionaries  as  an 

arch,  a  rainbow,  a  sheet,  scroll,  gable,  wall,  pinnacle,  or  ridge.    Area,  581  a. 

On  the  townland  stands  a  remarkable  lios,  crowning  a  commanding  height 

which  affords  a  glorious  and  extensive  prospect  over  sea  and  land.     This  is 

Aimhreidh,  covering  with  its  double  rampart  an  area  of  about  three 

acres,  and  crowning  the  ridge-brow  on  Lawton's  farm.     The  outer  circular 
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rampart  is,  perhaps,  15  feet  or  16  feet  high,  while  its  inner  and  concentric 

fellow  must  be  some  2  feet  or  3  feet  higher.  Between  the  two  lies  a  trench 

correspondingly  deep  ;  the  second  or  external  trench,  nearly  10  yards 

wide,  has  been  partly  filled  in.  A  feature  peculiar  to  this  lios — at  least  the 

writer  has  not  seen  or  heard  of  a  second  example — is  the  difference  of  level 
in  floor  of  the  interior  court.  Probably  it  is  to  this  peculiarity  that  the  lios 

owes  its  name.  One  half  (the  eastern)  of  the  enclosed  circular  space  is  about 

three  feet  higher  than  the  other  half,  and  the  line  of  division  is  quite  sharp 

and  straight.  Windele,  who  appears  to  have  been  the  only  one  to  note  the 

peculiarity,  states  that  the  outer  rampart  (can  he  have  meant  the  inner  ?)  is 

called  Boen.  Another  extraordinary  feature  is  a  well  within  the  lios  enclosure, 

though  latter  crowns  the  hill-top.  This  well  is  not  easy  to  find,  as  it  lies  in 
bottom  of  the  fosse  between  the  ramparts  on  the  east  side.  The  basin  was 

apparently  cut  in  the  rock  and  was  of  great  depth,  though  now  it  is  partly 

filled  in.  At  date  of  my  last  visit  (July,  1917),  the  well  was  quite  dry,  but 

probably  a  clearing  out  of  the  basin  would  reveal  a  respectable  water-supply. 
The  gateway  of  the  lios  appears  to  have  been  on  the  south  side.  A  well,  or 

spring,  within  his  house  was  a  privilege  of  the  Brughfer.  On  the  townland 

are,  besides  one  holy,  and  another  remarkable,  well — a  second  rath,  now  half 

demolished,  soil. : — Lios  Davon  (Da,  Bhan  ?),  a  third  rath,  of  which  only  a 
segment  of  rampart  and  fosse  remains,  and  the  site,  with  traces,  of  a  fourth. 

S.DD.     Lios  Ainihreigh  and  Lios  Da,  Bhan. 

Tobairin  na  Casea— "Little  Easter-Well."  A  "pattern"  was  formerly 
held  here,  but  it  was  suppressed  by  the  clergy,  because  of  attendant  drunken- 

ness and  faction-fighting.  This  is  the  well  which  now  supplies  water  to 
Carrigtohill  village. 

Tobar  Bo  Finne — "White  Cow's  Well."  This  lies  quite  by  the  roadside, 
near  summit  of  Woodstock  hill.  The  cow  commemorated  is,  doubtless,  some 

legendary  animal,  perhaps  the  Bo  Ban,  of  Ballynakilla  [qd.  vid.\  These 

frequent  references  in  place-names  to  the  Bo  Ban,  Bo  Riabhach,  Capall 
Caoch,  Glas  Gamhain,  &c,  suggest  a  new,  promising,  and  spacious  field  of 

inquiry  for  the  scientific  folklorist. 

Banta  Gearra — "Short  Fields"  ;  three  fields,  now  amalgamated. 
Tobairin  a'  Chapaill — "  The  Horse's  Little  Well." 

Pairc  na  Glaise,  Pairc  an  Airgid,  Pairc  Liath,  Pairc  an  'Aird,  r;iirc  a 

Phon,  Pairc  a  Pais,  and  Pairc  a  Tobair— Field  "of  the  Stream,"  "of  the 

Money  (hidden  treasure),"  "of  the  Grey  Surface,"  "of  the  Height,"  "of  the 

Pond,"  "of  the  Pace  Meeting,"  and  "of  the  Well "  respectively.  The  last- 
named  field  is  on  the  hill- top.  beside  the  great  lios,  but  it  has  no  well  now. 

Mointean — "  Little  Bog." 
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Pairc  na  CI oiche— " Field  of  bhe  Pillar  Stone,"  on  Fitzgerald's  farm.  The 
stone  appears  to  have  been  removed  of  recent  years ;  anyhow  I  failed  to 
find  it. 

Paircin  na  Ceardehan — "  Little  Field  of  the  Forge  (Barry,  the  Toet's?)." 
There  is  no  forge  now,  and  no  memory  of  such  an  institution  survives. 

Toll  na  Steille— "Hole  of  the  Water-Splash."  The  name  is  at  present 
applied  to  a  field — the  most  fertile  probably  in  the  townland. 

Toll  na  Madraidhi — "  The  Dogs' Drowning  Hole " ;  a  pit  more  than  half 
full  of  water,  which  became  a  last  home  for  condemned  dogs.  My  informant 

described  it.  to..,  as  "  a  greal  place  for  eels.'  At  a  more  recent  period  the  pit 
was  filled  in  with  large  stones  and,  later  still,  a  house  was  erected  upon  the 
site. 

Pairc  Lea    i  Bheithe — "Bireh-w   I  Glen  Slope." 

Gleann  'Olaidhe.  Meaning  unknown.  .Mi.  II.  A.  Foley  suggests  P.  Amh- 
laoidh.     It  is  a  subdivision,  containing  roughly  some  :;0  a. 

Poll  an  Naosca — " The  Snipe's  Pool";  another  subdivision,  somewhat 
less  extensive  than  tin-  la 

Bo  B  '  Hen  of  the  Fellow  <  low." 

Poll  Cam — "Crooked  Hollow,"  a  field  containing  a  sandpit. 

Parish  •     i 

nam.',  written  "Castl    I  i         ne"  in  an  Inquisition  of  Jas.  I.  is  the 

anglicized  form  of  the  Irish,  Caisle       0  Liathain   "O'Lehanes'  Castle),  from 
an  ancient  fortified  residence,  which  would  seem  to  have  preceded  the  later 

rrymores.     More   than  three-fourths  of  this   parish,  which 
_  both  sides  of  the  rivei  Bride,  lies  within  the  present  barony; 

the  remainder  is  in  the  barony  of  Condons.     The  district  embraced  is,  for 

■i  part,  a  rich  limestone  plain,  with  an  elevated  ridge  of  old  Band- 

southern  fring  i  bout  average  importance 

and  number,  and  the  antiquities  are  probably  a  little  above  the  average 

in  interest.     Among  the  latter  are  monastic  and  other  church  remains  at 

tlelyons,  a  rui             tie  in  the  same  place,  and  another  in  Ballyrobert, 

quite  a  large  number  of  pillar-             two  or  three  holy  wells,  a  chambered 
earn,  and  early  church  sites  at  Ballyoran,  Kilcor,  Killawillin,  Kill  St.  Anne, 

and  Farran.     As  a  consequence  of  its  quite  unusual  fertility,  the  land  lias 

1   n  for  ages  under  more  or  less  intense  cultivation:  hence  wholesale  dis- 

appearance of  Hoses.     On                     rn,  less  fertile,  frontier  of  the  parish, 
ver,  the  ancient  enclosures  survive  in  some  numbers. 

1  Vid,  C'.rk  Arch  ,  Journal,  vol.  i,  2nd  series,  p.  2m. 
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TOAVNLANDS. 

Ballyaiuia,  Baile  Ui  Eaghra — "  O'Hara's  (?)  Homestead."     Area,  744  A. 
An  old  estate  map  (eighteenth  century)  gives  the  following  now  unknown 

subdenominations  as  adjoining  Ballyarra  on  the  north : — Loughnashillidy, 
Knocknamontah,  and  Garrigeenaree.  The  three  submerged  ploughlauds  in 

question  seem  to  be  incorporated  in  the  present  townland,  thus  accounting 

for  the  great  size  of  the  latter.  In  allusion  to  the  hard-working  propensity 
of  former  holders  of  Ballyarra,  a  wearied  spailpin,  employed  at  tenpence  per 

day  of  twelve  hours  or  more,  used  the  expression,  "  La  fada  i  mBaile  Ui 

Eaghra  ('A  long  day  in  Ballyarra'),"  and  the  saying  became  a  proverb.  On 

MacAuliffe's  farm  is  a  pillar-stone,  about  five  feet  in  height.1 

The  "Abbey"  of  Castlelyons,  on  Ballyarra  townland,  was  really  a 
Carmelite  priory,  though  it  has  been  claimed  as  a  Dominican  house.2  Its 
remains  are  in  a  state  of  pitiful  neglect  and  desecration.  The  nave  of  the 

monastic  church  has  been  turned  into  a  ballcourt,  and  the  cut-stone  work 

disfigured  and  displaced.  Fortunately,  however,  it  is  still  possible  to  trace 

the  plan,  &c,  of  the  buildings.  The  remains  consist  of  a  large  monastic 

church,  with  a  great  tower — wide  as  the  church  — springing  from  the  junction 
of  nave  and  choir.  On  the  south  side  of  the  church  was  the  cloister,  with 

its  garth,  surrounded  on  the  east  and  west  sides  by  domestic  buildings. 

Doubtless  these  last  were  continued  along  the  south  side  also ;  but  all 

masonry  at  this  side  has  disappeared.  The  garth  was  about  seventeen  yards 

square;  but  no  traces  of  the  cloisters  remain  beyond  the  projecting  corbels 

which  sustained  the  plates  for  -the  pentroof.  From  the  cloisters  access  was 
had  by  pointed  doorways  to  the  domestic  buildings  at  west  and  east,  and  to 

the  church  by  the  lowest  story  of  the  tower.  Two  doors  communicated  with 

the  domestic  apartments  on  the  west,  and  one  door  with  the  corresponding 

apartments  on  the  east  side.  There  was  a  further  small  doorway  at  the 

north-west  angle,  which  opened  on  to  a  circular  stairway  leading  to  the 
dormitories  on  the  west  side.     By  the  way,  both  west  and  east  sides  were 

1  Apparently  there  were  local  fashions  in  pillar-stones,  as  there  were  in  Round  Towers, 
and  as  there  are  in  things  more  modern.  In  this  region  all  the  stones — or  almost  all — 

are  comparatively  low,  wide,  and  thin — like  great  flagstones  set  on  end.  This  type  of  dallan 
I  have  not  noticed  prevailing  elsewhere.  This  peculiar  style  of  pillar  will  be  alluded  to  as 

the  Castlelyons  type.  The  local  limestone  becomes,  or  became,  detached  in  flat  masses 
or  laminae,  which  the  primaeval  chronicler  of  mighty  deeds  and  great  men  found  ready 
at  his  hand  when  he  would  record  in  letters  of  stone  the  story  of  his  day. 

2  The  plan  and  style  of  the  building  are  not  Dominican  :  the  tower,  for  instance,  is  not 
the  characteristic  Dominican  tower,  and  there  is  no  transept  or  Lady  chapel,  so  regular 
a  feature  of  Dominican  foundations.  Moreover  the  cloisters  are  on  the  south,  and  not  on 

the  north,  side,  as  usual  with  the  Dominicans. 

K.I.A.  PKOC,  VOL.  XXXIV,  SKOT.   C.  [80] 
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two-storied,  as  the  putloek  holes  for  the  dividing  vrooden  floors  indicate. 
The  tower  was  at  least  three  stories  in  height,  and  its  upper  chambers  were 

reached  by  a  circular  stone  stairway  in  the  north-west  angle.  The  ground 

-     cy,  which  is  vaulted,  sqnan  -       tnd  ribbed  in  a  curious  way. 
constitutes  the  chancel  arch  of  the  church.  This  is  tall  pointed,  and  narrow, 

only  ten  feet  wide.     TL-  is  nave  was  lighted  by  five  windows,  viz., 

two  in  each  of  the  side-walls,  and  one  in  the  west  gable.  All  are  placed 

high  up,  and  have  d  rable  ogee-headed  lights  without,  and  splay  widely 

inwards.     Uufortunat  ept   in  the   case   of  tbe  west  and   south-east 
windows,  the  architectural  details  have  been  partially  or  entirely  destroyed. 

Internal  length  of  the  nave  is  about  sixty-four  feet,  and  the  width  twenty- 

It  had  a  rather  ela  ray  in  the  fourteenth- 

century  sty!'  [uintuple  mouldings.  Doorway  and  window  have  been 

blocked  up  with  mas  the  interests  of  the  desecrating  bail- 

ors. The  choir  yards  in  internal  length 

by  about  seven  and  a  half  B  ly  anything  of  it.  how- 

ever,   remains   be                                     igment   at    the  i.  '   angle;  the 
•  •  jamb  of  tl.     _ 

window,  whi  j       The  foundations  of  the 

Within  :r.  partly  buried  in  the  earth  and 

with  partially  oblitei  recumbent  si 
four  wide.     One  of  these  bears  a 

ith,  or  fourteenth,  century  cross.   From 
oinate  tl.  believe  this  ci 

•  t< >  this  slab 

is  a  ksmith — a  hammer 

and  -  monument,  or.  | 
lively  recent    The  third  si  g  nearest  the 

former  east  gab!  entury  style)  in  raised  Roman 
— 

1  W  indele  is  a  .  t*le  that  tbJ9  portion  «f  the  building  was  used,  a  century 
or  so  since,  as  his  rustic  academy  by  a  poor  hedge  schoolmast   I  -••  bad  old  times. 

One  day  he  absented  I  ug  his  wife  in  charge,  and  that  fateful  day 
the  side  wall  of  the  c:  -<-d.  burying  the  deputy  teacher  and  many  of  her  charges 
beneath  the  ruins.    (Windele  mss.,  I:  I. A..  12,  I,  11.  p.  35.) 

ubstones  inscribed  with  craft  emblems  are  comparatively  rare  in  Munster,  though 
they  are  of  frequent  enough  occurrence  in  other  parts  of  Ireland.    The  writer  remembers 

■  r  example  in  the  present  barony,  but  in  the  adjoining  Imokilly  barony  there  are 
at  least  two  examples — if  the  fa  he  supposed  Smith  monument  in  Cl'.yne 
Cathedral  be  a  craft  emblem.     The  other  example  is  in  Aghada  old  graveyard,  and  will 

and  described  under  Imokilly  Bar 
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I.  U.S.  MAMA. 

ANO.  DNI.  1614. 

RICAEDUS  [B]  A 

DEMO  ....  DOX. 

The  initial  letter  of  the  surname  is  doubtful. 
S.DD. 

Toll  Buidhe — "Yellow  Hole'':  a  field,  close  to  the  chapel,  so  called  from 
a  pit  which  yielded  a  species  of  mail  or  yellow  earth. 

"  The  Warrens." 

An  Carraigin — "  The  Little  Eoek  ";  a  field. 

"  The  Pedlar's  Eock  ";  this  is  a  cliff  overhanging  the  river ;  from  it  a 
wandering  chapman  fell  into  the  water,  and  was  drowned. 

Poll  a  Tairbh — 'The  Bull's  Pool";  a  deep  hole  in  the  river;  perhaps  a 
bull  was  drowned  here. 

Foillfn  Bhriain — "  Brian's  Little  Pool ";  another  river  hole. 

Pairc  na  Cloiche — "Field  of  the  Stone";  the  stone  is  the  dallan  alluded 
to  above. 

Pairc  a  Ghaid — "Field  of  the  "Withe";  possibly  from  an  execution  by 
hanging ;  for  gad  is  sometimes  used  to  signify  a  halter.  The  present  field 

has  an  uncanny  reputation.  Jack-o-the-Lantern,  or  some  allied  sprite,  made 

the  place  a  scene  of  his  nocturnal  pranks;  see  under  Gortagousta,  par. 

Carrigtohill,  antea. 

Pairc  a  Cliamhain-Isteach — "The  Son-in-Law's  Field."  Cliamhain^Isteaeh 

is  a  son-in-law  who  comes  to  live  in  his  wife's  house;  cliamhain  is  a  son-in- 
law  simply. 

Ballyhamsiierry,  Baile  a  Hampshire — "  Hampshire's  Homestead."  The 
family  name,  Hampshire,  is  not  now  known  locally ;  but  in  1366  one  Thomas 

Hanser1  was  a  tenant  of  church  lands  in  this  locality.     Area,  383  A. 

Ballyhamshier  (D.S.E.). 

On  the  townland,  in  a  field  by  the  roadside  (Moore's  farm),  is  a  pillar- 
stone,  of  Castlelyons  type,  measuring  6  feet  by  5  feet  by  2  feet;  the  pillar  is 

of  limestone,  and  on  its  south  face  are  some  natural  markings,  suggesting  the 

imprint  of  four  gigantic  finger-tips,  and  indeed  believed  locally  to  he  such — 

proof  conclusive  that  the  stone  was  once  a  giant's  plaything! 
S.DD.  Pairc  a  Dallain — "Field  of  the  Pillar-stone":  this  is  the  field  on 

which  stands  the  monument  just  described. 

1  Rotulus  Pipae  Clonensis  (Caultield),  p.  30.  Probably  Hanser  in  the  Pipe  Roll  is  a 
mistake  for  Hamsir  (Hampshire). 

[30*] 
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Crosaire  na  Caillighe— "The  Hag's  Cross-Roads."  The  eailleach  in  the 
present  instance  was  no  female  of  supernatural  origin  or  powers,  but  a  poor, 

unfortunate  old  creature,  whose  dead  body  was  found  here  by  the  roadside 

upwards  of  a  century  since.1 

Bealach  Abhann — "  River  Passage  ";  a  ford  in  the  Bride  river.  The  place 
is  now  spanned  by  an  iron  footbridge ;  but  wheeled  vehicles  still  use  the  ford, 

as  did  their  predecessors  in  the  spacious  days  of  ( 'arthage  and  Colman. 

1  'aire  a'  Leasa—  "  Lios  Field."  There  is  no  lios  on  the  townland  at  present, 
but  the  name  shows  that  things  were  not  always  thus. 

Ballyokan,  Baile  Ui  Odhrain — "  O'Uoran's  Homestead."    Area,  575  a. 

Ballyorane  (Deps.  1652). 

Towards  north  side  of  the  townland,  on  .lames  O'Brien's  farm,  is  a  ceall,  or 
presumed  early  church  site.  There  are  no  remains  of  the  church,  nor  even 

traces  or  tradition  beyond  the  field-name — An  (call. 

S.DD.     Bothairin  an  'Atha— " Little  Road  of  (to)  the  Ford." 

"The  Long  Quickeen,"  a  field.  1  am  unable  to  explain  the  name;  possibly 

it  has  reference  t"  a  former  quickset  fence,  or  it  may  be  coicin,  a  "  cock's 

comb." 
"The  Cautheach  (  Caiteach)" — "The  winnowing  iilace."3 

Sean  Abba — "Old  River";  the  brook  or  stream  which  drains  the  town- 
land  into  the  Bride. 

i'b  na  Dniimfhinne — "Swamp  of  the  (Legendary)  White-hacked 
I 

trobebt,  Baile  Roibeardaigb — Idem.  According  i<>  a  note  in  the 

11  3  Field  Book  the  castle  and  townland  derive  their  name  from  a.  Robert  de 

Barry,  by  whom  the  Btronghold  was  originally  erected  in  1325  as  a  frontier 
defence  of  his  barony.     Area    169  a. 

Ballyroberts,  ats  town,  al     Ballygobnett.     (Deed  of  sale,  1702. 

Vid.  Cori  Journal,  vol.  \xii,  p.  102.) 

Portion  of  the  townland  runs  into  the  neighbouring  parish  of  Knock- 

mourne.  On  the  townland  arc  a  ruined  castle,  a  Hoi]  Well  and  a  lios  of 

unusual  character  —  all  on  Mr.  Mackey's  farm.  The  castle  stands  in  the 
farmyard;  its  remains  consist  of  a  keep,  or  rather  peel-tower,  minus  its 

south  side,  which  has  been  blown  completely  out.     In  the  second  story  are 

Surrey  Field  l!.».k. 
"  ̂  ini  ia  done  in  the  open,  and  was  generally  the  work  of  women.    The  venue 

»  lb  a  slightly  elevated  spot  unsheltered  by  trees  or  fences,  and  the  time— a  day  windy 
but  fine.  Light  sieves  were  the  only  implements  or  machinery  used.  The  operator, 
facing  the  wind,  raised  the  sieve  of  corn  to  height  of  her  shoulders,  and  allowed  the 

a  intents  to  fall  in  uniform  stream  to  the  earth.  Needless  to  add,  the  ground  was  covered 
with  a  winnowing  sheet. 
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traces  of  vaulting.  A  curious  feature  is  the  outward  splay  of  the  opes; 

evidently  the  design  was  defence  rather  than  light.  Ballyroberta  was  a 

Barrymore  castle  in  the  seventeenth  century,  and  as  such  it  was  besieged  in 

1645  by  the  Earl  of  Castlehaven.1  Probably  destruction  and  final  abandon- 
ment of  the  castle  date  from  the  Confederate  period.  Thenceforward, 

owing  to  the  development  of  ordnance,  there  would  be  but  little  inducement 

to  castle-rebuilding.  There  is  a  sketch  of  the  castle  in  the  Windelc  MSS.,  12 
I,  11.  It. LA.  p.  2.39.  Close  to,  and  partly  underneath,  the  east  boundary 

fence  of  the  townland  is  a  rather  noted  Holy  "Well,  popularly  dedicated  to  the 

Blessed  Virgin  under  the  title  of  Lady's  "Well,  with  devotions  on  August  15th. 
The  Pattern  had  degenerated  into  a  scene  of  drunkenness  and  faction- 
fighting,  till  it  was  finally  abolished,  nearly  a  century  since,  by  Mr.  Mackey 

and  the  local  clergy.  At  date  of  my  visit  the  well  was  in  a  very  neglected 

condition — dirty,  bare,  and  nearly  empty.  Close  to  the  well,  separated, 
however,  from  the  latter  by  a  fence,  and,  therefore,  within  the  townland  of 

Grange,  is  a  pillar-stone,  at  which  "  rounds "  are  also  made !  perhaps  it 

would  be  more  correct  to  say  that  the  well  "  rounds  "  were  prolonged  to  the 

pillar-stone.2  The  lios  is  a  remarkable  specimen,  covering  about  an  acre  of 
ground,  and  defended  by  no  fewer  than  three  perfect  concentric  ramparts, 

of  no  great  height  or  strength.  This  fine  monument  will  be  found  within 

Mr.  Mackey's  lawn  close  to  the  entrance  lodge.  Near  the  lios  there  was  found 
in  1838  a  fibula  of  pure  gold,  which  was  sold  in  Dublin  for  £27. 

S.DD.  Poll  Buidhe— "  Yellow  Hole,"  from  the  yellowish,  marly  soil.  The 
name  is  applied  to  a  field  within  which  is  a  fox-covert. 

Tobar  na  Faille—"  The  Cliff  Well,"  by  the  riverside. 

Clais  na  gCoinini — "  Trench  of  the  Babbits." 
Pairc  na  Mona— "Turf  Field." 

Ballytrasna,  Baile  Trasna — "The  Homestead  Across  (the  Stream)." 
Area,  419  a. 

Ballytrasney  (Inq.  Car.  I.). 

There  is  a  single  circular  lios  of  medium  size  on  Ivis's  farm. 
S.DD.  Collatrom  (O.M.).  This  is  the  name  of  a  stream  which  tonus 

the  eastern  boundary  of  townland,  parish,  and  barony.  There  is  a  place  "i 

the  same  name  in  the  parish  of  Kilbrogan,  near  Bandon,  ami  in  the  latter 

case  Canon  Lyons3  renders  it  Caladh-Trom,  i.e.,  "  Holm  of  the  Elder- 

bushes."     Prof.  O'Donoghue  thinks  it  most  probable  the  name  is  Caladh. 

1  Vid.  Waterford  Aichaeol.  Journal,  vol.  x,  p.  !•. 
2  See  under  Grange,  infnt. 
3  Cork  Archaeological  Journal,  vol.  ii  (1893),  p.  !t. 
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trovi,  while  Mr.  P.  M'Sweeney  suggests  Caladh-tirm.     On  either  supposition 
the  stream  would  derive  its  name  from  the  river-meadow. 

Tobar-Nat— "  Nat's  Well." 

An  Scairt— "  The  Thicket,"  a  field. 

Barr  a  Bhaile — "Tillage  Summit,"  another  field. 

Cohkin,  Cam— "Sepulchral  Stone-Pile."     Area,  714  a. 
The    name-giving     earn,    now    unfortunately    ruined,    is    itself    Carn- 

Tighearnaigh.1    Tighearnaeh  may  have  been  the  great  man  whom  the  monu- 
ment was  intended  to  commemorate.     Alas,  nothing  of  him,  beyond  his  bare 

name, survives.     Perhaps  the  assertion  is  too  sweeping;  within  the  tumulus 

were  found,  in  1833,  two  fine  burial  urns  of  Bronze-Age  character.     One  of 
these  was  broken,  and  the  other  passed  into  the  hands  of  the  Rev.  Joshua 

Brown  Ryder.    The  ultimate  fate  >>f  the  surviving  vessel  I  do  not  know;  but, 

fortunately,  a  g   1  drawing,  or  rather  an  engraving,  of  it  survives.     It  was 

5j  inches  high,  by  '■'<  inches  in  diameter  at  base  and  .v,1  inches  at  mouth,  and 
wa<  furnished  with  a  conical  cover.     The  cairn,  before  its  destruction,  is 

i    Bomewl  _  il.ir  in  outline,    10  paces   in  circumference  at 

ent,  and  11  paces  in  circumference  al  the  top,  where  it 

was  crowned  by  a  stone  pillar,  8  feet  high.'  Oroker  adds  that,  surrounding 
the  cairn  at  a  short  distance,  there  was  a  circle  of  cyclopean  stones. 

Local  folk-lore  connecls  our  cam  with  the  prince  (in  this  case,  llobeard-a'- 
Chairn)  for  whom  deatb  by  drowning  was  foretold.  The  anxious  father,  to 

remove  all  danger,  proximate  and  remote,  of  the  prophesied  end,  had  the 

child  removed  for  nursing  t"  the  summit  of  this  wild  and  waterless  peak, 

where,  at  tin-  height  "i  727  feet,  a  residence  was  built  for  him,  lint  futile  all 
.11.  u  edict  of  fate;  the  child  met  the  end  decreed  in  a 

basin  of  water!    Croker  has  embodied  the  story,  with  yet  another  tale  of 

irna,  in  his  "Fair)   I  she  South  of  Ireland."    On  Gorrin 
townland  are  likewise  two,  more  or  less  holy,  wells;  also  the  sites  of  two 

s— one  each  on  Coghlan's  and  .May's  farms. 
s.l>I>.     I  endowny,    (O.M.),  Tobar    Kiogh    an   Domhnaigh— "  The 

King  of  Sunday's  i  Well,"  i.e.,  well  at  which  devotions   were 

D  Sundays.     This  is  on  Coghlan's  farm,  and  "  rounds  "  are  still 
occasionally  made. 

raomh— "The  Saints'  Well ";  notwithstanding  its  name,  the 
sacred  character  of  this  well  is  somewhat  doubtful;  at  any  rate,  the  well  is 

i  emphatically  "  holy  "  as  its  sister  spring,  just  described. 

1  Cam  Tigernaich  in  territory  of  Fear  Muighe  Feine  (O'Clery's  Ms.  Life  of  St. Finn  barr). 

-  Windele  usa.,  12,  I.  11,  R.I. A. 
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Loch  a  Phreacain  — "  The  Crow's  Pond."  This  is  on  the  southern 

boundary  of  the  townland. 

Bothahin  an  'Atha  — " Little  Load  of  the  Ford";  it  crosses  Corrach-na- 
Dmimfhinne,  and  leads,  incidentally,  by  and  to  the  ceall  on  Ballyoran. 

"The  Lriest's  Load";  it  runs  up  the  south-east  side,  or  shoulder,  of 
Corrin  Hill.  The  name  is  probably  due,  as  in  similar  cases,  to  tin;  fact  that 

construction  of  the  road  was  owing  to  efforts,  or  representations,  of  the  parish 

priest. 

Corrach-na-Druimfhimme  (see  under  Ballyoran,  supra).  This  is  an  exten- 
sive bog,  lying  on  east  side  of  the  townland  and  adjoining  Ballyoran. 

Local  Irish  speakers  had  a  legend  of  the  name-giving  Cow,  but,  unfortu- 
nately, I  failed  to  find  an  Irish  speaker  who  remembered  it.  Legends  retailed 

in  English  for  edification  or  delectation  of  the  Sasanach  are  mostly  spurious. 

Associated  with  the  swamp  was  likewise  a  second  legend  of  a  supernatural, 

or  magic,  eel.1  It  is  believed,  too,  that  the  bog  was  anciently  a  lake,  and  that 
the  latter  was  drained  to  defeat  the  fate  predicted  for  the  prince  of  Corrin 

legend.  In  this  bog,  Mr.  J.  W.  Sherlock  of  Fermoy  discovered,  about  1843, 

the  entire  skeleton  of  an  elk,  which  he  presented  to  Lord  Mounteashel.  In 

the  same  place,  or  neighbourhood,  a  Lev.  Mr.  Moekler  found  a  second 

specimen2. 
The  Leaca  (Leaca — a  glen-side) ;  a  field. 

Deekpark.  Pail  an  Fhiaidh — "Fence  of  the  Deer."  The  form  is  unusual  ; 
cf.  Deerpark,  parish  of  Lismore  (Co.  Waterford);  Deerpark,  parish  of  Carrick- 

on-Suir  (Co.  Tipperary),  &c.3     Area,  336  A. 
On  the  townland  were  three  lioses.  Two — of  circular  outline — have  be<  d 

utterly  destroyed,  but  a  small  oval  specimen  survives.  On  the  townland  is 

likewise  the  site  of  Killawillin  early  church  and  graveyard — from  which  it 

is  pretty  evident  that  Deerpark  is  a  detached  portion  of  an  ancient,  and 

larger,  Killawillin.  The  present  townland  was  the  deer  enclosure  of  the 

Earls  Barrymore,  whose  principal  residence  was  at  Castlelyons.  The  Ceall 

site  is  marked  by  a  large  ash-tree  on  Patrick  Shinnick's  farm. 

S.DD.  Carraig  na  Cille.  "  The  (Early)  Church  Lock  "  ;  site  of  the  Ceall 
alluded  to  ;  there  are  no  remains. 

'Since  writing  the  above  I  have  found  the  legend  in  the  Windele  mss.,  It  I. A., 
vol.  12,  I,  11,  p.  243.  The  Cam  was  long  ago  called  Leaba  na  Lira,  from  "  The  Lun," 
a  wonderful  animal  which  abode  there.  This  monstrous  creature  had  four  legs,  groat 
prominent  eyes,  and  a  tail,  a  single  lash  of  which  would  uproot  an  oak.  The  monster 
turned  itself  into  a  piast  for  the  purpose  of  milking  the  Driniiu  at  night.  Finn  and  his 
hound  were,  however,  sent  for  :  they  came,  saw,  and  conquered  ;  valiant  Bran  attacked 
and  killed  the  Lun. 

2  Windele's  Notes,  R.I.A.,  12,  I.  7,  p.  r>72. 
3  Place-Names  of  Decies,  pp.  27,  240,  200,  and  200. 
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"  The  Weir  Hole  "  ;  in  the  Bride  river. 
Glexaeousk.     Gleann    na   Ruse.      Meaning   somewhat   doubtful.      The 

dictionaries  have  not  the  word  Bitsc,  which  is  also  unknown  in  the  colloquial 

Irish  of  the  locality.     O'Donovan,  however,1  renders  the  word — a  marsh  or 

fen.     Canon  Peter  O'Leary,  in  whose  parish  the  townland  is,  thinks  Eiisc 
=  Buadh  Uisgue  (i.e.  Red  Water).     In  older  Irish  ruse  =  a  push,  drive,  rush 

(of  water).     The  word  ruse  in  the  name  Druinrusk,  Co.  Waterford,  I  have2 — 

following  O'Donovan* — rendered  "  fleeces."     Kiisc  occurs  again  in  the  name 
l;  08      parish  of  Tubrid,  Co.  Tipperary ;  and  in  Roosca  Cross,  near  Cloyne. 

.  1059  a. 

On  II  lyes'fi  farm,  towards  de  of  the  present  extensive  townland, 
and  in  a  field  called  Pail      -1  small  pillar-stone,  known  as  "The 

Dalian."     In  a  neighbouring  field,  <m  same  farm,  is  a  well  to  which  a  repu- 
ir  sanctity  in  attaches.     On  this  farm  there  are  likewise 

three  .-mall  circular  hoses  or  traces  of  them. 

S.DD.      Po]  •■'-  VV.  ..  ii  i.M.i  :  oear  south-west  angle  of  townland. 
O.M     ;    near  north-  _le.     A  cannon-ball,   weighing 

7  11.-..  was  found  I  enty  years  ago. 

:.].     No  "  rounds  "  are  made  tin-re  now. 

rnanimirish     O.M.),    Ban  an   [mris — "  Field  of   the  Battle,"  from  a 
Bkii-mish  hei  the  Oromwellian  and  Irish  forces  in  which  the  latter 
wei  d. 

k  Field"  ;  so  called  from  a  cluster  of  labourers'  ■ 

Pairc  a  Lingthe — "Field  of  tl  -r":  from  athletic  contests  of  which 

I  do  not  know  the  force  ol  the  qualifying  term  in  this 

similar  uai  -  I    Uynagarbrach,  parish  Caherlag,  supra.) 

Pai:  iin— "0  Hogan'  Id." 

Paircin    .'    -     Fbiir— "  Little  Field  of  the  Hayseed";  or,  perhaps,  P.  a 
-       It'll— "  l-'l.-l  '         .:." 

the  (F  -tune."    As  the  stone  has  been, 
lonu  lecture  its  character. 

••1  ttWell."     A  at  not  law-loving,  band  found 
the  water  hi  I  t"  their  illicit  puipose. 

Faruak,  I'earann— "  A   Farm."     In  place-name  usage  I  find  the  term 
-■rally  applied  to  Church-land—  a  glebe  on  the  tenanted 

land  of  an  abb        On  O'Brien's  farm  i-  a  ceall  or  early  church  site,  close  to 

iairin  an  'Atha.     Area,  in  two  divisions,  207a. 

1  i  irdnanic  Surrey  Field  i;»>ka.  P  la<  B-Namei  of  Decies,  p.  212. 

I  I;  kjUs  aaalxjM-.  '  '<■.  Waterford. 
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S.DD.  Shanowenadrimma  Stream  (O.M.),  Sean  Aba  na  Druimfhinne — 

"  The  White-backed  Cow's  Old  River."  The  Ordnance  Surveyors  apply  this 
tautological  name  bo  the  stream  which  forms  the  eastern  boundary  of  the 
townlanil. 

"  The  Lios  Field,"  on  Brodericlc's  farm,  where  there  is  no  lios  now. 
Grange,  Grainseach — Idem.  A  grange  is  more  especially  the  out-farm 

of  a  Religious  House.     Area,  337  a. 

On  this  townland — just  within  its  boundary  fence,  near  the  south-west 

angle— is  a  pillar-stone  of  the  same  type  as  the  Ballyhamsherry  monument. 
The  present  dallan  is  deeply  embedded  in  the  earth  and  is,  in  some  way, 

associated  in  popular  estimation  with  the  Holy  Well  on  Ballyrobert.  A  few 

years  since  there  were  three  lioses,  but  only  one — a  large  specimen — now 

survives.  On  Andrew  Meade's  farm  in  low- lying,  wettish  land,  are  two  or 
three  folacht-fiaidhs  or  prehistoric  cooking  places. 

S.DD.  "  The  Castle  Field."  This  is  on  Andrew  Meade's  farm.  Cannon- 
balls  have  been  found  here ;  also  the  foundations  and  other  remains  of  ancient 

buildings. 

Pairc  na  Bo  Mairbhe.     "  The  Dead  Cow's  Field." 

Kilcor,  Coill  na  Coradh  (or,  na  Corra) — "  Wood  of  (beside)  the  Irrigation 

Dam  (or  'of  the  Round  Hill')."  According  to  Canon  Lyons,1  "Corradh" 
signifies  a  homestead.  Area,  in  two  divisions  (including  a  considerable 

portion  of  mountain),  1427  A. 

Killcurr  (D.S.R.) ;  Kilnacor,  Kilnecur,  and  Coilneeurra  (ancient  authorities 

quoted  by  Windele— ms.  R.I.A.  12.  I.  11,  pp.  191,  &c). 
This  townland  lies  on,  or  contiguous  to,  the  southern  boundary  of  the 

parish,  and  on  it  are  two  cealls,  together  with  the  site  of  an  ancient  castle. 

The  beauties,  glories,  and  memories  of  Kilcor  were  celebrated  in  a  popular 

song,  which  began  : — 

"  Coill  na  Corra  cois  Brighde." 

S.DD.  Kilcor  Castle  (O.M.).  According  to  local  tradition,  this  was  a 

castle  of  the  O'Briens,  who  held  under  the  Barrymores,  but  were  obliged  to 
return  to  Clare  (by  transplantation)  in  the  middle  of  the  seventeenth  century. 

The  tradition  almost  certainly  embodies  historic  fact.  Compare  the  document 

quoted  under  Pellick,  below. 

Cill  na  Corra.     The  ceall  site,  on  Pyne's  holding,  close  to  the  castle. 

Pairc  a  tSeipeil — "  The  Chapel  Field,"  on  Hegarty's  farm.  The  name 
suggests  merely  a  chapel  site  of  the  Penal  days,  but  the  tradition  of  a  grave- 

yard attached  points  to  an  early  Celtic  church  site. 

1  Cork  Archaeological  Journal,  vol.  ii,  pp.  109,  170. 
b.i.a.  proc,  vol.  xxxrv,  sect.  c.  [81J 
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M<>in  Bnadh — "  Eed  Bog,"  a  subdivision,  containing  53  acres. 
Poll  a  Tairbh.     See  under  Ballyarra. 

"Putty  Hole,"  a  hole  in  the  Bride  River:  probably  frompota,  a  pot. 

Cuoc  a  Mhadra— "  HU1  of  the  Dog  (wolf)." 

Ocrean — probably,  Eo  Crion  (i.e.  "  Withered  Yew-tree  "),  a  field. 

Pairc  na  gCloch — "Field  of  th    S         s."     The  stones  here  are  not  dallans 
but  surface  boulders  and  smaller  stones,  in  which  the  place  abounded. 

Pairc  a  Tobair — "The  Well  Field  ";  almost  the  only  interest  in  the  name 
is  that  there  is  neither  well  nor  trace  of  one  at  present. 

The  N  M. 

The  Gownaeh  Well.     Gamhnach  =  a  yearling  heifer;    the   eponymous 

bovine  may  he  the  leg  1 11  18.G, 

Qle&nn  Caoin — "Pleasant  Glen." 

na  bPoll— "  Little  Hill  of  the  Holes  i  Fox  Earths)." 
I  Ihabha — "  Little  Stream  of  the  Smith." 

Pairc  a  Raibe — "The  rop)  Field." 
Kii.lawii.lin,  Cill  a  Mhuilinn — " Church  of  (near)  the  Mill.''  Area,  o40a. 

Kilnemollaii  (  Depa  1652). 

•nt  mill,  from  proximity  to  which  the  ceall  got  its  name,  stood 

i.f  tie-  present  i  The  ceall  itself  is  really  in 
I  .  gle  large  lios  of  which  only  a 

ly,  when  he  bad  '_'"t  thus  far,  some  mishap  overtook 

the  :.'!  put  an  untimely  end  to  his  labour.    On  O'Connor's  farm 
iwever,  lacks  a  nai 

Lin  Bhri  i    i  -    Bi        j  Little  1  this  i-  a  hole  in  the 
river. 

••  The  Well  ice  of  the  Brii 

Anna — "Church  of  St  Anne."  Almost  certainly 

perhaps  by  name  of  the  original 
founder,  and  -  the  name  of  the  Biblical  saint  was  substituted  in  the 

'.'■      St.  ]  .nd  Kill  St.  Nicbol 
i  in  two  divit  4a. 

1  lastlelyons  parish  church,  the  ruins 

don,  and  an  early  church  site — probably  the 
nan.    _       .         IL    The  extensive  remains  of  the  mansion  ii  a  Tudor 

Mr.  I;    A.  Pole;  baa  suggested  to  me  that  the  name  is  really 

(ill  Sanctein,  ••Church  of  S.  Sancun.'' 
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erection,  rebuilding,  or  modification.  The  castle  was  destroyed  by  an  acci- 
dental fire,  July  22nd,  1771.  It  is  said  that  the  ravages  of  the  lire  could 

have  been  easily  stayed,  but  artizans,  anticipating  repairs,  made  no  effort  at 

salvage,  and  so  the  great  building  was  gutted.  Decay  of  the  township 

followed  as  a  result.  Within  thirty  years  from  the  fire  not  a  shrub  or  tree 

remained  of  the  once  well-kept  grounds  and  beautiful  gardens.  Of  the 
Barrymores  of  Castlelyons  almost  the  only  one  who  has  left  a  memory  is 

Earl  James,  who  earned  the  reputation  of  an  able  general  in  the  Peninsular 

"War  (1807-14).  Subsequently  he  fell  into  disgrace,  and  lost  his  command. 
Returning  to  Ireland,  he  tyrannized  over  his  tenantry  and  retainers,  at  the 

same  time  that  he  lavished  hospitality  on  his  friends.  His  bust,  in  white 

marble,  adorns  the  family  mausoleum  at  Castlelyons. 

Of  the  ancient  parish  church  of  Castlelyons  but  little  survives ;  this  little, 
however,  is  sufficient  to  indicate  that  the  church  was  of  rather  unusual  size 

and  architectural  importance,  in  fact,  the  remains  suggest  rather  a  con- 

ventual than  an  Irish  parochial  church.  An  ivy-clad,  square-planned 

tower,  twenty-two  feet  to  the  side  interiorly,  and  of  which  only  the  north- 
west angle  stands  entire,  rises  to  a  considerable  height.  This  appears  to  have 

marked  junction  of  nave  and  chancel.  Practically  nothing  remains  of  the 

nave,  which  was  22  feet  6  inches  in  internal  width ;  its  site  is  occupied  by 

the  present  Protestant  church.  A  mausoleum  of  the  Barrymore  family,  in 

hideous  taste,  has  been  erected  on  what  was  the  east  gable  and  end  of  chancel, 

and  it  is  scarcely  uncharitable  to  assume  that  the  materials  of  the  chancel 

were  used  up  in  erection  of  the  monstrosity.  At  any  rate,  both  north  and 

south  side  walls  of  the  chancel  have  disappeared,  though  their  foundations 

are  traceable.  A  high,  pointed  chancel-arch,  forming  the  eastern  support  of 

the  tower,  still  stands ;  it  is  12  feet  6  inches  wide,  and  its  walls — indeed 

all  the  ground-floor  walls  of  the  tower — are  3  feet  10  inches  thick.  Prom 
presence  of  a  second  similar  arch,  at  right  angles  to  the  chancel  arch  and 

forming  the  northern  support  of  the  tower,  we  infer — (I)  position  of  the 
tower  itself,  i.e.,  at  junction  of  nave  and  chancel;  and  (2)  that  the  church 

had  either  a  north  transept  or  a  north  aisle.  The  early  (apparently  four- 

teenth-century) Gothic  window  in  the  east  gable  of  the  modern  church  was, 
I  have  little  doubt,  transferred  to  its  present  position  from  (probably  the 

chancel  of)  the  older  church.  This  handsome  window  is  48  inches  wide,  and 

is  divided  by  two  upright  mullions  into  three  lights.  The  well-kepi  cemetery, 
about  three-fourths  of  an  acre  in  extent,  and  crowded  with  tombstones, 

possesses  no  inscription  or  monument  of  special  interest — at  least,  a  fairly 
careful  search,  made  in  a  downpour  of  rain,  did  not  reveal  anything  such. 

Probably  the  oldest  record  is  that  borne  by  a  standing  stone  at  easl  side  of 

[81*] 
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the  Barrymore  vault,  whither,  presumably,  it  had  been  removed  at  building 
of  the  mausoleum  : — 

"  Here  Lyeth  the 
Body  of  John  Newton 
Who  departed  this 
Life  the  26th  of  July 

174S  aged  27  Vs." 
s.l  >I ).  I .. .ti _:  1  i:i i a . -.(•  i !!■  •  cross-roads  i<  >.M.).  Loch  a  Phreacain.  See  under 

( !oi  l  in,  "nt,, i. 

Aghnageragh  (O.M.).  'Ath  na  gCaoracfa — "Sheep  Ford";  perhaps  sheep 
were  washed  (or  drowned)  at  this  place. 

An  Strapa— "The  Stile."  a  field. 
"Thorn's  Hole,"  a  river  hole,  in  which  the  man  from  whom  it  takes  its 

name  was  drowned. 

"Flower  Hill,''  a  subdivision — now  almosl  forgotten — containing  about fort] 

"The  Long  Walk,"  a  field. 

" The  ('rail  ":  ..ii  Barry's  farm. 
I'  ire  a  Bheistin — "Field  "i"  the  Little  Vest."  A  battle  is  said  to  have 

been  fought  here.  This  was,doubth-s.  the  battle  >>i  l<;4.">  (May  10th)between 
the  forces  till  and  the  Irish,  in  which  the  Latter  were  defeated.1 

••The  Long  Walk."  "Tie-  Castle  Gai  Che  Greal   Meadow,"  and 
••Tie-  Chapol  i         '(at  hark  of  castle)  =  fielda 

M   hei  \    Mothara— " Kuius,"  according  to  O'Donovair  (probably  Stone 

1  Broghill,  reporting  I  Dgliah  Parliament,  thus  describee  the  fight :  "I  ordered 
Major  Paisley  to  keep  the  road  with  eighty  hone  in  four  ranks  at  the  .side  of  the  hill  which 

line  distance  from  the  enemy  looked  like  four  battalionB,  with  order  when  he  had 

discharged  bis  carbines  to  fly  and  rally  in  mj  r.  ar.  And  having  t .  .(•!  my  men  that  I  would 
tight,  and  by  G  the  enemy,  I   drew   them  to  another  piece  of  ground 

',  mile  further  Crom  the  enemy  who  boldly  came  up,  and  having  routed  Paisley, 
pursued  in  disorder  till  they  perceived  the  rest  of  the  horse  in  eleven  battalions  which 

untered  them  fiercely  ;  bnl  -S|H>  Irish  musqueteera  coming  up  by  the  side  of  a  ditch 
had  like  to  ruin  all  if  i  laptain  Paisley  with  my  own  troop  had  not  leaped  over  the  ditch 
and  defeated  them  with  the  hundred  men  on  the  spot.     However,  the  Irish 

fought  so  well  that  one  troop  ran  away  to  Castlemartyr  with  the  news  that  all  was  lost, 

but  the  rest  st.».d  to  it  >..  well  tliat  w(  gained  a  noble  victory,  and  if  we  had  but  500  foot 
we  might  defeat  their  whole  army,  and  bad  done  it  as  it  was  but  for  an  Irish  sergeant 

with  forry  musqueteen,  who,  being  posted  in  the  wood,  tired  so  often  as  though  tluir 
whole  foot  were  there.  We  did  not  lose  one  officer,  and  had  only  a  few  wounded.  My 
horse  was  shi  t  in  the  neck.  The  men  had  been  twelve  hours  either  marching,  drawing, 

or  fighting.      R  though  drunk,   killed   nine  that   day  with   his  own   hand;  his 

drunkenness  was  due  to  two  tumblers  of  Itigley  ale  which  he  had  from  an  Irish  Sutler." 
I  Ms.  in  Lismore  Castle,  quoted  in  Ord.  Survey  Field  Book.) 

1  ii  Id  I      ...  Ord.  Survey. 
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Fort  in  ruins).  The  usual  plural  is  Mothair.  The  local  pronunciation  is, 

however,  Machaire — "  Plain  (or  battle  field)."     Area,  904  A. 
The  sole  object  of  antiquity  is  a  pillar-stone  of  the  type  which  I  have 

designated  Castlelyons.  The  present  specimen,  which  stands  on  Sweeny's 
farm,  measures  5  feet  by  5  feet  by  2  feet. 

S.DD.  Pairc  na  Carraige — "The  Bock  Field,"  in  which  stands  the 
pillar-stone  just  mentioned. 

"Barrymore  Barn  "  (O.M.). 

"  The  Piper's  Bush,"  on  the  road  to  Coole. 

Bdthairin  an  Phuca — "  The  Pooka's  Little  Boad,"  leading  towards  Coole. 

"The  Camp  Field,"  "The  Yeomen  Field,"  and  Pairc  Mhairgheaid 

("  Margaret's  Field  ")  =  fields. 
Pellick,  Peillic.  Meaning  obscure.  Very  likely  the  name  signifies 

"  Hide-Covered  Hut" :  cf.  the  Latin  pellicula.  Compare  also  Ballinphelic, 

barony  of  Kerrycurrihy.  Canon  O'Leary,  however,  in  whose  parish  the 
townland  lies,  considers  that  Pelic  must  be  the  same  as  JBcl-lcicc.  Against 
this  has  to  be  recorded  the  fact  that  no  stream  or  river  flows  through  the 
townland.     Area,  324  a. 

Pellicke  (Inq.  Car.  I). 

On  the  townland  is,  or  rather,  was  (for  it  has  been  destroyed),  a  large 

circular  lios.     Here  I  got  the  following  place-name  rami : — 

"Peillic  na  gaoithe,  'Ard  Bath  an  draighneach, 

"  Agus  Baile  mhic  Shiomoin.     Tri  Baile  is  measa  eois  Brighde." 

Windele1  quotes  a  petition,  dated  Sept.,  1667,  from  Kennedy  O'Brien, 
of  Peilicke,  to  Lord  Barrymore,  in  which  the  petitioner  complains  that,  till 

transplanted,  he  had  an  interest  in  the  ploughland  of  Peilicke,  with  his  sun  ; 

that  he  compounded  afterwards  with  Lord  Barrymore  for  said  ploughland ; 

that  the  son  died,  and  that  now  the  son's  wife  refuses  to  acknowledge  her 

father-in-law's  claim.  In  response  to  this  petition  the  daughter-in-law  is 
summoned  to  appear  and  plead  a  defence. 

S.DD.     An  Maoileann — "  The  Bleak  Eminence." 

Pairc  a  Leacht — "Field  of  the  Grave  Monument."  The  Leacht  has 
entirely  disappeared. 

"Mundher  Wall,"  a  field-name,  of  which  1  can  make  nothing. 
Eatiibakuv,  Bath  an  Bharraigh — Idem.     Area,  47  a. 

1  Ms.  R.I. A.,  12,  I.  11,  p.  101. 
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Kaihbarry  (Inq.  lac.  I). 

As  the  oame  makes  one  expect,  here  was  formerly  a  large  fort,  but  it  lias 

entirely  disappeared. 

Spuueee,  Sporaidhe  Cloch — "Rock  Spurs."     Area,  276  a. 

Spurryclogh  (Estate  Map,  1768). 

— ■  _  1  *  I  * .  Corrach  a  Chipin.  Meaning  uncertain.  (  M'  course  Ci/u/i  means 
a  little  stick;  but  it  is  here  probably  the  diminutive  of  ceap,  a  piece  of 

ground  ;  cf.  Curraghkippane  (Corrach  a'  Chiopain),  near  Cork. 

Pairc  a  Raibe  — "  Kape  Ci « >i •  Field.'' 
Towkbmobb,  Teamhair  Mhor —  "Great  Elevated  Place  (commanding 

extensive  view)":  .  Tara,  Co.  Meatb,  &c.  The  name  is  a  word-picture 
of  the  place  in  the  case  of  the  <  k>rk.  as  of  the  Mcath,  Teamhair.  Area,  in  two 

parts,  406  A. 
I  vermore  Upper  is  entirely  demesne  laud.  Towermore  Lower  appears 

to  have  been  formerly  part  of  Rathbarry.  On  the  latter  there  is  now  no 
lios  ;  but  there  are  two  on  Towermore  Lower. 

S.DD.  Dringidy";  origin  doubtful ;  the  name  is  applied  to  a  field,  and 
is.  probably,  a  derivative  from  draighean,  blackthorn,  or  from  drown,,  a  hump. 

"Upper   Kennedy";   applied   to  another   field;   origin  also  unknown; 
possibly  from  Ceann  Fhada;    more  probably,  however,  from  Ci/n/n  (Ceann) 

A  ■.  a  form  very  commonly  used  in  the  adjoining  barony  of  Imokelly  to 
_nate  the  best  field  in  a  farm,  townland,  or  district. 

Pairc  na  Claise — "  Field  of  the  Trench." 

Pairc  a  Bhainnin.  The  meaning  is  not  clear;  perhaps  13.  =Bainbhin  (a 
suckling  i 

Parish  of  Clonmkl. 

The  present  parish — which  is  entirely  island— comprises  tlic  western  half 

of  the  G  u  'Arda  Neimheadh,  ats.  Oilcan  Mor  an  Bharraigh, 

Le.  "Island  of  Neimheadb's  Hill,  otherwise   Harry's  (heat    Island")  and  the 
jtern  portion  of  Foaty  [aland.  Within  its  circuit  lies  portion  of  Queens- 

town,  as  well  as  the  villages  of  Rushbrook,  Carrigaloe,  and  BelveHy.  It  will 

be  recalled  that  oui  Great  Island  was  the  repute  according  to  Keating, 

of  the  di  Neimheadh  and  two  thousand  of  hi.^  people,     oilcan  M6r  was 

one  of  the  limits  set  to  the  portions  of  Orba  and  Fearon,  sons  of  Partholon, 

in  the  legendary  first  division  of  Ireland.'  The  oame,  Clonmel,  is  not  in 
popular  use,  for  the  pai  re  it  with  a  townland.     Teampull 

Iarthair,  or  T.  Thiar  (West  Church),  is  the  name  popularly  applied  to  the 

ancient  parish  church.     Doubtless,  as  the  parish  name  is  non-ecclesiastical, 

Keating,  1.1    trial.  T.  xts  Society,  vol.  i,  pp.  104,  170,  mid  160. 
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there  was  an  original  Clonmel  (Clnan  Meala,  i.e.  "Vale  of  Honey  ")  townland. 
As  may  be  assumed  from  character  of  the  parish — largely  suburban  and 

demesne — old  place-names  are  not  numerous.     Modern  villa  names,  of  the 

usual  provocative  type,  abound,  but  our  present  work  takes  no  note  of  them  ; 

they  mean  nothing,  and  their  study  leads  nowhere.     The  antiquities  are  the 

ruined  church,  an  abandoned  castle,  a  Holy  Well,  some  lioses,  and  a  primitive 

church-site. 
TOAVNLANDS. 

Ballyiiettrick,  Baile  Sheitric — "  Sitric's  Homestead."'     Area,  15  A. 

Ballyheatrick  (D.S.E.). 

S.D.     "  The  Little  Orchard  "  ;  the  name  is  applied  to  a  field. 
Ballyleary.     Baile  Ui  Laoghaire — Idem.     Area,  332  a. 

Ballylary  (D.S.E.). 

On  the  farm  of  Denis  Higgins,  in  this  townland,  is  a  Holy  "Well  at  which, 
till  quite  recently,  "  rounds  "  continued  to  be  performed. 

S.DD.  Baile  Thall — "Homestead  on  the  Far  Side,"  a  subdivision  con- 
taining about  forty  acres. 

Carrigaloe  (O.M.),  Carraig  Ui  Lughadha — "O'Low's  Bock."  The  personal 
name  incorporated  is,  like  numbers  of  such  names,  obsolete — at  least  locally. 
Many  other  explanations  of  the  name  have,  I  know,  been  given,  as,  e.g.,  from 

Luaidhe,  lead.  1  can  only  say  that  at  least  half-a-dozen  local  speakers 
sounded  the  Ui  Lughadha  distinctly.  By  the  way,  Carrigaloe,  and  generally 

the  island  side  of  the  West  Ferry,  was  formerly  known  as  Passage ;  that  also 

is  the  name  by  which  this  place  is  alluded  to  in  the  Records. 

Tobar  Biogh  an  Donihnaigh — "  Sunday  Well,"  the  Holy  Well  referred  to 

above.  "  Bounds  "  were  made  here  chiefly  on  Easter  Sunday,  but  also  on  other 
Sundays,  and  occasionally  on  week-days.  Till  a  few  years  since,  votive 
offerings  were  in  evidence,  but  now  there  are  hardly  any.  The  well,  which 

is  covered  with  a  cap  of  masonry,  is  claimed,  or  believed,  to  be  specially 

efficacious  in  the  case  of  sore  eyes  and  of  ague. 

Ballynoe. — Baile  Nua — "  New  Homestead,"  generally  Anglicized  — 
Newtown.     Area,  254  a. 

S.D.  Tigh  na  Glaise — "House  of  the  Streamlet."  The  name  is  now 
applied  to  a  hamlet  of  four  or  five  houses.  At  this  place  (in  south-west  of 

the  townland)  ships  formerly  took  in  fresh  water. 

1  Irish  place-names  suggesting  Danish  or  Norwegian  association  are  Burprisingly  rare, 
and  are  practically  confined  to  coastal  districts.  Their  rarity,  indeed,  suggests  that  the 

northmen  settlers  on  the  land  were  comparatively  few,  and  that  they  were  very  soon 
swallowed  up  in  the  native  population. 
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Ballyxackusha,  Baile  na  Croise — "  Homestead  of  (at)  the  Cross-roads." 
Area,  380  a. 

Ballyncrussy  in  Magna  Insula  in  Bar.  de  Barrymore  (I114.  Gul.  et  Mariae). 

There  was  "tic  lies  upon  Sweeney's  Earm,  but  it  exists  no  longer.  The  old 
chapel  of  the  parish — formerly  there  was  only  one— stood  also  on  this  town- 

land,  where  now  is  Kirby's  farm-house. 

S.D1).  Baile  Iochtarach — "  Low-lying  Homestead";  a  subdivision  con- 
taining  about  forty-seven  ai 

13  irry  Hill  (O.M.),  another  subdivision.  The  Irish  name  is  l>;i  Fhiehead 

Umaire — "  Forty  Ridges."  The  "  Berry"  of  the  ollicial  name  may  be  derived 

from  tin'  '( )  Bn-vsail  Bin-ire,  whose  home  was  here. 

An  Sconnsa — "  Drain  (or  moat )."    The  name  is  applied  to  a  stream  which 
-  in  Ballyleary  bog  and  flows  through  the  present  townland  towards 

Cuskinny  Bay.  into  which  it  finally  empties  itself. 

Mointeau  a  Rinuce—-" Little  Bog  of  the  Dancing."    According  to  Mr. 
I  _  .-  1  >  I  1 1 1 .11  there  formerly  Btood  a  tumulus  here,  upon  the  ilatlencd 

top  of  which  dancers  disported  themselves.1 

Ballyvoloon,   Baile    I'i    Mhaoileoin — "O'Mol   i's     Homestead."      Mr. 
l;.  A.  Fol  -  Baile  Bhaluin,  from  Baldwyn  Eodnett.     Area,  265  a. 

lyvellane  p.S.  R 

B.DD     Coibh—  enl  Queenstown  which  got  its  modern, 

and  now  better  known,  name  on  t!  n«of  Queen  Victoi  ia's  visit  thereto 
in  1 

"Thick  Knock."  This  is  a  sub-division,  more  commonly  known  as  Castle 
Oliver.    The  Brat  name  is  the  local  rendering  of  the  [risb,  Cnoc  Ramhar. 

LI  Garbhain—    Si   Q  rbhan's  Church."     The  primitive  church-site  lay 
within  what  is  n  •  u.      Kilgarvan  was,  at  one  time,  another  name 
for  the  parish,  or  for  part  of  it. 

Belvelly,    Beal   a    Bhealaigh — "Mouth    of   the    Roadway."    Here  was 
nly  ford  by  which  access  could  he  hail  to  tie-  island   from 

the  mainland.     0"D  1       in  gives  Beal    1  Bhile,  which  is  certainly  incorrect. 

illy  (Inq.  Car.  I). 

On   tie-   townland  is  a  thirteenth-  or  fourteenth-century  castle  of  the 

II  idnetts  in  if  preservation.  This  guarded  tie-  only  practicable 
passage  into  the  island,  and  tb  bridge,  erected  by  public  subscription 
in  1807,  marl  f  the  ancient  ford.  Close  to  the  castle  is  a  Martello 

Tower  erected  in  1816,  with  four  others,  for  defence  of  Cork  Harbour,  at  a 

total  cost  of  £3,500.     On  this  townland  there  is  also,  near  the  south-east 

1  Cork  Archaeological  Journal,  vol.  iii  (1892),  p.  35. 
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angle,  a  small  circular  lios.  A  small  detached  portion  (4  A.)  of  the  townland 

forms  the  apex  of  the  Marino  promontory.  This  seems  to  indicate  that  the 

point  in  question  was  formerly  joined  to  Belvelly  major  by  continuous  dry 
land  where  is  now  a  mud  flat. 

S.DD.     Ciiil  Mona— "  Bog  Corner." 

Crann  a  Chreathain — "  Shaking  Tree  "  (the  Aspen). 

Poll  a  Ghliogair — "  Hole  of  the  Empty  Noise  " ;  a  cave  and  passage  in 
which  the  tide  rises  with  a  gurgling  sound. 

Carragan — "Little  Eock,"  a  sub-division  containing  some  five  acres. 

Baile'Ard — "High  Village  (or  Homestead),"  another  sub-division  ;  it  con- 
tains, approximately,  a  hundred  acres. 

Pairc  na  Beice— "Field  of  the  Uproar."  This  is  a  field,  on  Coffey's 

holding,  in  which  is  a  well  where,  I  was  informed,  "  rounds  "  were  made  in 
times  past. 

Crann  Mor—  "  Large  Old  Tree  " ;  a  place  called  from  a  large  and  venerable 
ash-tree,  long  since  destroyed. 

Paircin  Crion  na  nAbhal — "  Little  Withered  Field  of  the  Apples." 

Seana  Bhlath— "  Old  Flowery  Place." 

Mointean  na  nDamh — "  Little  Bog  of  the  Oxen." 
Dean  and  Chapter  Land.  No  Irish  name,  but,  doubtless,  this  was  the 

original  Clonmel  or  part  thereof.     Area,  30  A. 

'  On  this  townland  stands  the  ruined  church  of  the  parish  within  the 
ancient  cemetery  of  Clonmel.  The  cemetery  is  now  of  great  extent,  and,  at 

the  present  rate  of  interments,  further  extension  will  be  required  in  a  few 

years.  In  a  special  space  towards  south-west  angle  of  the  enclosure  are 

buried  the  victims  of  the  "  Lusitania  "  disaster.  The  small  ruined  church  is 
a  comparatively  late  structure,  and  hardly  deserves  description  as  an  antiquity. 

Its  side-walls  stand  about  18  feet  high.  Beside  the  doorway,  on  the  outside, 

is  a  small  standing  stone  inscribed — as  was  frequent  at  the  period  of  its 

erection — in  freakishly  mixed  large  and  small  letters  :  — 

"  Here  Lyeth  The  Body 

of  Stephen  Towse  Who 

departed  This  Life  the 

26  day  of  OCtOber  1698. 
also  His  wife  ELiZ 

Towse  WHO  departed 

Her  Life  The  10  day  Of 

FebrUary  ANd  IN  The 
54  Year  of  Her  Agi 

Anno  dOMINI  1713." 
R.I. A.  l'ROC,  VOL.  XXXIV,    SECT.  0.  [82 
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Lying  flat  in  the  north-west  corner  of  the  ruined  church  is  an  inscribed 
slab  which  covers  the  mortal  remains  of  Bev.  Charles  Wolfe,  author  of  the 

immortal  Elegy  on  the  burial  of  Sir  John  Moore. 

Donegal,  Dun  na  nGall — "Fortress  of  the  Foreigner's." 

The  "foreigners"  were   almost   certainly   Northmen   (i.e.   Norwegians). 
Cf.  Donegal  Co. ;  Donegal,  parish,  Inishlounaght,  Co.  Tipperary  ;  and  Donegal 
on  the  Hen  Paver,  Co.  Cork.     Area,  127  a. 

DownygaU  <  Inq.  lac.  I>. 

S.DD.     'Aid  a  Bhothair— "  Top  of  the  Eoad." 
Bun  a  Bhothair — "  Bottom  of  the  Eoad." 

it,    Foidthe,   probably — "Warm     Soil."     See    under    Carrigtwohill 
pan-  A        044  .v. 

■NisKV,  Lioa  an  Uisge —  "Water  Lios."    Area,  94  a. 

This    is   a    Dame   of   fairly    frequent    occurrence.     A   "  water-lios "   was 
apparently  a  lios,  the  mcentric  trenches,  of  which  could  be  filled 

witli  water,  somewhat  after  the  manner  of  a  mediaeval  moat.    At  the  present 

time  there  is  no  wab  -  by  which  the  trench  could  be  flooded, 

though  the  I  i  "'irs  state,  or  insinuate,  that  there  was  a  well 
within  the  enclosure.     At  .i  highei  level,  however,  twenty  or  thirty  perches 

to  the  north,  there  is  a  spring  which  would  yield  a  sufficient  water-supply. 

jiving    lios    is  on    Buckley's   farm;   it  is  of  small  size,   half  an 
acre  -r  so  in  area  with  a  circular  rampart,  about  live  feet  in  height.    On 

U  hy's  farm  t:  -  a  second   lios,  now  demolished,  except  a 
small   arc  of  what  was  the   B6C0nd  .In   both   cases  the  field  ill 

which  the  called  I 'aire  a'  Leasa. 

Ma:         -         Chuirt — '* Old  (Manor)  Court."    Area,:320A. 

Ould  Court*  (Inq.  Car.  [). 

Old  Court  v.  ■•  of  the  Bonaynes.    Philip  Ronayne,  who  lived 
here  3        .,  j,  popularly  believed  to  have  practised 

.  :c.' 

S.DD.  Poinnte  an  Duna— "The  Port  Point."  John  Liegarty,  a  remark- 
ably intelligent  nati.  locality,  and  an  Irish  speaker,  states  that  the 

name-giving  Dun  was  the  conical  hill  immediately  to  the  west,  or  north-west, 

M  11     -  .      i .  ■■  hill  in  rpaestion  is  of  purely  natural  formation; 

1  "The  '  t '  in  Loite  (Lota)  and  in  Foite  (Fota)  is  aspirated  in  books,  but  pronounced 
here  according  to  our  Munater  usage,  just  as  we  pronounce  the  '  th  '  in  cruth  and  the  first 

'  d'  in  vidheadh."     Canon  Lyons  in  Cork  Archaeol.  Journal,  vol.  iii,  \>.  • '  .'Is." 
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but,  though  uo  traces  of  a  vallum  now  survive,  an  artificial  earthwork  may 
once  have  crowned  it. 

Pairc  a  Dallain — "  Field  of  the  Pillar-Stone";  this  is  on  Stewart's  farm  ; 
but  the  monument  has  disappeared. 

Old  Court,  Seana  Chuirt — Idem.     Area  17  a. 

S.D.  Tobar  na  Spaineach — "The  Spaniards'  Well,"  because  Spanish 
vessels  trading  to  Cork  took  their  fresh-water  supply  hence. 

Eingacoltig,  Einn  a  Chomhaltaigh — Meaning  uncertain.  O'Donovan1 

makes  it  "  Promontory  of  the  Fleet,"  and  no  doubt  ships  in  number  waited 
off  the  point  for  fresh  water  and  a  favourable  wind.  The  qualifying  word  is 

undoubtedly  comhaUach,  but  it  is  not  so  easy  to  determine  the  sense  in 
which  it  is  used.     Area,  135  A. 

There  was  one  lios,  of  medium  size,  on  Kirby's  farm,  but  it  exists  no 
longer. 

Elngmekn,  Einn  Mhin— "  Smooth  Green  Promontory."    Area,  251  a.= 

Eynemyne  (D.S.E.). 

S.DD.     Newtown,  a  small  subdivision. 

Ban  na  gCloch — "  Field  of  the  Stones  ";  another  (or  the  same)  sub-division. 
The  clocha  here  are  not  pillar-stones,  but  ordinary  surface  boulders.  Newtown 
and  Ban  na  gCloch  seem  to  be  names  applied  to  the  same  area. 

Parish  of  Clonjiult. 

This  is  not  of  more  than  medium  extent,  and  it  embraces  an  undulating, 

or  rather  decidedly  hilly,  country,  with  a  limited  area  of  mountain.  The 

place-names  are  as  interesting  as  the  physical  character  of  the  country  would 

lead  one  to  expect — that  is,  they  are  above  the  average  in  variety  and 
importance.  Though  the  parish  name  be  the  name  of  a  townland  within 

the  parish,  singularly  enough  it  is  not  the  name  of  the  townland  on  which 

the  ancient  parish  church  stands.  The  antiquities  comprise  slight  remains 

of  the  ancient  church,  a  holy  well,  some  pillar-stones,  two  other  early  church 
sites,  an  unusually  large  number  of  lioses,  and  the  remains  of  a  earn,  with  its 

stone  circle.  Portion  of  the  parish  runs  into  the  neighbouring  barony  of 
Kinataloon. 

1  Ordnance  Survey  Field  Book. 

2  Ownership  of  Ringmeen  and  Ballinterry  was  the  subject  of  a  lawsuit  in  1634,  when 
it  was  established  that  these  lands  were  the  ancient  patrimony  of  the  Barrys.  Later  on, 

in  the  same  seventeenth  century,  the  two  ploughlands  in  question  were  declared  forfeit  to 

the  Crown,  and  were  granted  by  King  James  II  to  the  ancestors  of  Lord  Midleton.  Dr. 

Caulfield,  by  the  way,  thinks  that  Ballinterry  may  be  the  present  Ballyleary.  (Cork 

Archaeol.  Journal,  vol.  xxi,  p.  17S.) 

[82+] 



226  Proceedings  of  the  Royal  Irish  Academy. 

Towklahds. 

Aughnalybagh,  'Ath  naLaghrach — "Ford  of  the  River-Forks."  Area,  61  a. 
Aghnalrin  (Deps.  1652 1. 

Bally abd,  Baile  'Ard — "Elevated  Homestead.''    Area,  349a. 
S.DD.     Ban  an  Mairbh-eich— "  Field  of  the  Still-born  Foal." 

Bothairin  Xua — "  Xew  Little  Road." 

Bothairin  na  Spioraide — "  little  Road  of  the  Ghost" 
Bothairin  an  Phuca — "The  P  Little  Road." 

Ban  a'  l'huna — "The  Pound  Field." 

Pain:  a  Dallain-"  Field  of  the  Pillar-Stone." 

>iidhe  na  niBrathar — "The  Fl 

i.yeightkagh,  Baile  Iochtrach — "Lower  Homestead."     Area,  306a. 
On  the  present  division  is  the  ancient  church  (or  rather  its  site),  an  ancient 

cemetery,  a  glebe,  and  (on  »  farm)  a  small  circular  lios. 

SJDD.     Tobar  a"  Chnuic— "  The  Hill  Well." 

Ban  an  Mhuilinn — "  TIil-  Mill  Field"  ;  there  is  no  mill  now. 

ra — "The  Cairn?  ;    the  name  is  applied  to  a  field; 

there  is  also  l'.uthairin  na  gCarn. 
na  bhFutharach — "Field  of  the  House  Ruins." 

A-  usual  throughout  liarrymore,  the  ancient  church  has  almost  completely 

disappeared.     All  the  foundations,  indeed,  are  traceable,  and  the  side-walls, 

grass-covered,  rise  to  the  height  ipe  a  couple  of  feet.     Within  the 

former  chur>  with  an  all  but  illegible  inscrip- 

tion— t:  b  -known   Powers  of  Clonmult, 

ndering  bard  of  tl  The  inscription  reads: — 
.rial  Phv 

Piei  Esq.  of 

umult  A-  Family. 

He  died  10th  19,  177 
A_  irs. 

By  what  was  the  east-end  wall  of  the  ruin  is  a  similar  second  Power  tomb 

inscri'  •  ■■! : — This  Tomb  was  Erected 

by  Hugh  and  Catherine  Power 

King  in  memory  of  their 

Beloved  &  Only  Child 
Pierse  I  Esq. 
who  died  the   

day  of  Jan  1777. 
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An  upright  headstone  in  the  general  cemetery  records  that : — 
"  Hie  Jaeet 

Adm.  Eev.  Dom.  Timotheus  Murphy 

Canonicus  et  Parochus  Cloynensis  " 

who  died  Jan.  27th,  1826. 

The  name  Smiddy  occurs  frequently,  and  in  various  forms,  on  tombstones 

n  the  graveyard  : — Smiddy,  Smithwick,  Smeist. 

Clonmult,  Cluain  Molt — "Lawn  Meadow  of  the  "Wethers."  I  think, 
however,  the  more  ancient  name  of  the  place  was  Garraidhe  Caol  ("  Narrow 

Garden"),  and  that  for  this,  at  a  later  period,  the  old  name  of  the  parish  came 

to  be  substituted — hence  "Garry  Koel"  in  an  Inquisition  of  James  I. 
Garrykeal  is  still  in  use  as  the  designation  of  a  sub-division  of  the  townland. 
Area,  466  a. 

Cloynemolte  (Inq.  Car.  I). 

On  the  townland  are  two  lioses — one  (moderate  size,  single-fenced,  and 

fairly  well  preserved),  on  Loughlin's  farm ;  another  (partly  ruined  and  covering 

about  an  acre)  on  Sweetman's.  On  this  townland  are  likewise  the  old  mansion- 
house,  kennels,  &c,  of  the  Powers  of  Clonmult. 

S.DD.     "  Garrykeal,"  the  sub-division  above  alluded  to. 

"  The  Kiltha  Paver " ;  on  boundary  with  Condonstown ;  perhaps  from 

coillte,  "  woods." 

Pairc  a'  Dallain — "  Field  of  the  Pillar  Stone  "  ;  there  is  no  dallan  now. 

"  Bothairin  na  Hue — "  Little  Eoad  of  the  Pigs'." 

Pairc  na  gCloch — "  Field  of  the  (Pillar)  Stones,"  from  some  dallans,  long 
since  broken  up,  which  stood  there ;  one  of  the  pillars  is  described  by  a  person 

who  saw  it  standing  as  about  7  feet  in  height. 

Tobar  a'  Chaipin — "  Well  of  the  Little  Cap  "  ;  from  a  conical  covering  of 
mason  work. 

Condonstown,  Baile  an  Chondimaigh.     Idem.     Area,  431a. 

There  is  one  lios — double-ramparted  and  circular  in  plan. 

S.DD.     Cnoc  a  tSleibheain — Perhaps  "Hill  of  the  Little  Mountain";  the 
name  would  not  be  as  tautological  as  the  English  rendering  represents  it. 

Mr.  R.  A.  Foley  suggests  C.  a  tSleibhe  bhain  or  C.  a  tSleibhe  mheadoiu,  and  . 

very  likely  the  latter  is  the  correct  name. 

Paircin  na  Cloiche — "  Little  Field  of  the  (Pillar)  Stone."  Alas,  the  pillar 
exists  no  longer. 

An  Leitreach — "The  Hillside."  The  name  appears  to  be  a  form  of,  or 
derivative  from,  Lcitir, 
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'Ath  a  Duine  Mairbh — "  Ford  of  the  Dead  Man,"  i.e. — Ford  in  which  the 
corpse  was  found. 

An  Loch — "  The  Lake.''  a  natural  water-tilled  basin,  an  acre  or  so  in  extent, 
situated  in  a  mountain  patch. 

Garkyduff,  Garraidhe  Dubh — "Black  (i.e.  Peaty)  Garden."     Area,  578a. 
This  townland,  though  belonging  to  the  present  parish,  really  lies  within 

the  barony  of  Kinataloon.  Like  the  adjoining  Garrylaurehce,  it  is  unusually 

rich  in  antiquarian  remains.  There  are,  or  were,  five  lioses — three,  at  least, 
of  them  chambered;  there  is  also  an  interesting  ceall.  Of  the  lioses  the 

most  remarkable  is  "  Lisard,"  on  William  Mahony's  farm.  This  monument  is 
well  deserving  of  its  name;  it  crowns  the  apex  of  a  conical  hill,  commanding 

a  magnificent  view — bounded  to  north  and  east  by  the  distant  Galtee, 

K:  ockmaeldown,  and  Comeragh  ranges.  I.ios  Arcl  is  chambered  and  double- 

ramparted,  [ts  outer  wall  must  be  over  ten  feel  in  height,  and  the  inner 

court  about  half  an  acre  in  extent.  In  the  same  farm  is  a  second  lios — Lios 

Iseal  ("Low-lying  Lios").  Connery's  farm  had  a  small,  circular,  chambered 
lios;  hut  this  lias  been  completely  destroyed.  A  fine  lios,  however,  survives 

•  •ii  Shea's  farm;  this  is  of  huge  size,  surrouuded  by  a  high  rampart,  and  is 

also  chambered.     There  was  a  tilth  lios — on  Daly's  farm — but  it,  too,  has 
d  levelled  1  hning  demolition  operations  a  curious  object  was  found: 

this  was  a  cross-inscribed  stone  11  inches  in  length  by  9  inches  wide.  The 

inscribed  cross,  which  is  8|  inches  tall  by  o\  inches  across  at*  the  arms, 
show.-  rude  I  I  top  and  base  of  shaft.     Transfixing  the  cross 

obliquelj  iut  •'  inches  long,  ami  an  inch  or  so  wide;  whether 
tin-  1,  or  an  intentional  addition,  it  is  difficult  to  decide.     This 

\  of  a  cross-inscribed  stone  in  a  lios  is  remarkable.  The  ceall  or 

killeen.  on  M  well  over  an  acre  in  area,  occupying  the  eastern 

pe  of  a  small  hill.  Plan  of  tin-  enclosure  is  oval  rather  than  circular.  A 
2  feet  I  7  feet  in  height,  surrounds  the  once  sacred  place  in  the 

usual  way,  ami,  within  the  enclosure,  at  its  eastern  side,  lie  two  or  three 

large  flagstones.  Close  by,  hut  on  the  outside  of  the  fence,  is  a  boulder, 

G  feet  1  .   on  its  face  a  cup-shaped  hollow  (bullan)  0  inches 

in  diameter  by  8  inches  deep. 

>M'.  I.  -.:..  he  Riabhacha — " Little  Grey  Lioses";  the  strange  name 
is  now  applied  to  a  laneway. 

Lios  Ard — as  ab 

Cill'Ard — "High  Early  Church  Site";  the  ceall  on  Mahony's  farm, 
al  >■  ive  described. 

Pairc  n  i  —"The  Rock  Field." 
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Paircfn  a'  Strae — "  Little  Enchantment-Field."  See  under  Gortagousta, 
parish  Carrigtwohill,  antca. 

Cnoc  a  Bhodaigh — Apparently  "The  Churl's  Hill."  Bodaeh  may, however, 
be,  I  think,  an  Irish  form  of  Hodnett.1 

Gaerylaurence,  Garraidhe  Labhrais— "  Laurence's  Garden."  Area,  800  A. 

Garrylawras  (Inq.  Car.  I). 

The  townland  is  remarkably  rich  in  antiquities.  Besides  three  Hoses,  there 

is  a  holy  well,  an  early  church  site,  site  of  an  ancient  castle,  and  considerable 

remains  of  a  sepulchral  cairn.  The  largest  lios  is  on  Michael  Callaghan's 
farm.  There  the  outer  rampart  is  practically  perfect,  enclosing  within  its 

circuit  an  area  of  an  acre  or  more,  thickly  covered  with  willow  and  hazel. 

A  smaller  lios,  on  Maurice  Callaghan's  holding,  has  been  practically  demo- 
lished ;  its  site  is  quite  overgrown  with  furze.  The  outline  of  a  third  lios 

can  he  traced  on  a  field  of  Dineen's  called  Pairc  a'  Leasa.  Close  by — in 

the  same  field,  I  think — is  the  site  of  the  ancient  castle.  St.  Laurence's  Well 
is  within  a  small  copse,  surrounded  by  a  fence,  beside  the  road.  The  well 

itself  is  covered  over  by  a  structure  of  mason-work,  7  feet  high  by  4  feet  in 
internal  diameter,  and  domed  overhead.  Surmounting  the  conical  roof  of  the 

little  building  is  a  much  weather-worn  effigy  of  St.  Laurence,  and  a  cut-stone 

cross,  bearing  date  1842.  The  doorway  of  our  well-house  resembles  the 
doorway  of  a  Bound  Tower.  Within  the  building  is  a  niche,  in  which  is 

kept  an  iron  drinking-ladle,  attached  to  a  chain.  Votive  offerings  of  the 
usual  character  decorate  the  tree  branches  which  immediately  overlook  the 
sacred  fountain. 

S.DD.  Cahergal  (O.M.),  Cathair  Gheal.— "  White  Stone-Fort."  This 
official  name,  however,  which  is  absolutely  unknown  locally,  is  certainly 

incorrect.  The  real  name  is  "  Cam  Geal,"  i.e.  "  White  (Glistening)  Cairn  "  ; 
probably  shining  quartz  stones  were  largely  used  in  its  construction.  The 

cairn,  which  stands  at  an  elevation  of  771  feet,  is  now  in  a  very  ruinous 

condition.  Most  of  the  material  has  been  carried  away — presumably  for 

fence-building  or  road-making.  In  fact,  hardly  anything  survives  except 
portion  of  the  stone  circle  which  apparently  acted  as  a  retaining  wall  for  the 

central  pile.  The  circle,  and  consequently  the  stone  pile,  was  about  ten  yards 

in  diameter,  and  slightly  more  than  one-half  the  circle  (northern  side)  still 

stands.  Eighteen  uprights,  of  which  the  largest  stands  five  feet  above  ground, 

remain  in  situ.  The  cist,  or  grave,  in  centre  of  the  circle,  it  is  difficult,  if  not 

impossible,  to  reconstruct  on  paper.     Its  remains  suggest  rather  a  square 

1  Vid.  Cork  Archaeol.  Journal,  vol.  xxi,  p.  17*». 
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chamber  or  pit  than  the  ordinary  oblong  chambers  of  a  cistvaen.  Pat  Daly, 

who  remembers  demolition  of  the  pile,  says  it  looked  as  if  the  body  were 

interred  standing  upright.  O'Donovan — presumably  without  having  seen  the 
monument — writes  : — "  I  am  sure  it  should  be  Cahergal,  and  that  the  circle 

is  the  remains  of  a  stone  fort." 

St.  Laurence's  "Well  (CM.).  "Bounds"  were  made  here  chiefly  on 
August  9th  (vigil  of  St.  Laurence). 

Sliabh  na  Smisteach — "The  Smiddys'  Mountain,"  a  sub-division  con- 
taining about  one  hundred  acres. 

Mofn  na  Ladhra. — "  Bog  oi  the  River  Fork,"  another  sub-division.  Area 
somewhat  indefinite. 

An  Faithchin, — "  The  Little  Green."  This  is  an  untilled  space  (extending 

to  an  acre  and  a-half)  on  Dineen's  holding,  but  reaching  across  the  road  into 

the  adjoining  farm  (Callaghan's).  Popular  reverence  for  the  place  indicates 
it  as  an  ancient  cemetery,  though,  Btrangely  enough,  it  is  not  styled  a  ceall. 

Circuit  of  the  enclosing  fence  is  still  faintly  traceable. 

An  Slogaire— "The  Swallow  Hole,"  a  field. 
■iitin— •  Little  Garden."     Area,  724a. 

On  Mulcahy's  farm  is  a  single-fenced  circular  lios  of  moderate  size. 

.-.I'!'.  Bearna  Amuigh — "The  Outside  Gap,"  a  sub-division  containing 
approximately  a  hundred  acres. 

M  i  idhra— "Bog  of  tin-  River  Fork."     Another  sub-division   of 
somewhat  indefinite  area :  it  extends  into  the  adjoining  townland  of  Garry- 
laurence 

An  Choill  Ruadh— "The  Red  Wood,"  a  glen-side. 

lYiirc  a  I  igh  --Tli''  Swamp  Field-"     A  Oorrach  is  wetter  than  a 

Lain- a  Phuna— "The  Pound  Field." 

.ri'i>i''..  I  Bhodaigh— "Hill  of  the  Churl."     The  qualifying 

[  think,  mean  Hodnett's.     Area,  190  a. 
Three-fourths,   or    thereabout,   of   the    townland    area    is    unreclaimed 

mountain. 
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I. — Introduction 

One  of  the  most  important  publications  ever  issued  by  the  Royal  Irish 

Academy  is  the  essay  On  the  History  and  Antiquities  of  1'ara  Hill,  by 

Dr.  George  Petrie;  first  drawn  up  for  Captain  Larcom's  abortive  Ordnance 
Survey  scheme,  read  before  the  Academy  in  three  instalments  during  April 

and  May  1837,  and  published  in  its  Transactions,  vol.  xviii,  pp.  25-232. ' 

This  is  certainly  the  foremost  work  of  its  distinguished  author.-  It  still 
stands  as  a  model  of  industry  and  of  archaeological  insight ;  and  it  is  the 

quarry  from  which  all  later  writers  on  the  subject  have  drawn  their 
materials. 

Eighty  years  of  research  have  passed  since  this  monograph  was  presented 

to  the  Academy.     Facts  have  come  to  light  of  which  no  student  in  Petrie's 

1  The  frequent  references  which  it  will  bo  necessary  to  make  to  Petrie's  essay  in  the 
course  of  the  present  paper  will  cite  it  as  Turn,  followed  by  the  number  of  the  page. 

The  place  itself  will  throughout  be  referred  to  by  its  native  name  in  the  Middle-Irish 
orthography,  Temair. 

"  It  is  not,  however,  an  unfair  criticism  that  Petrie  hardly  acknowledges  with  justice 

the  obligations  he  is  under  to  (('Donovan's  assistance.  Perusal  of  the  Ordnance  Survey 
Letters  shows  that  the  descriptions  and  identifications,  as  well  as  the  translations  of  the 

numerous  Irish  texts,  are  all  due  to  O'Douovan. 
Jt.I.A.  PltOC,  VOL.   XXX1Y,   SECT.   C.  L^J 
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time  could  have  had  cognizance.  Ancient  texts,  then  hidden  away  in  >tss. 

almost  or  entirely  inaccessible,  have  been  published.  A  more  rigid  historical 

criticism  has  been  applied  to  the  documents  of  which  Tetrie  made  use,  and 

to  the  interpretations  which  he  and  Ins  contemporaries  put  upon  them.  The 

science  of  Anthropology  in  its  several  branches  has  come  into  being,  shedding 

light  on  corners  which  to  Petrie  and  his  friends  were  totally  obscure.  In 

short,  we  have  reached  a  stage  where  it  seems  profitable  and  desirable  to 

review  the  whole  suhji 

The  topog  il  part  of  the  present  paper,  which  occupies  Section  2,  is 

entirely  corrective  or  supplementary  to  Tara,  and  no  details  there  given 
accurately  are  i  here,  unless  some   special  circumstance  makes  it 

necessary.  I  have  more  than  once  read  over  the  descriptions  in  Tara  on 

the  If,  ami  have  judged  of  their  correctness  with  the  actual  remains 
before  me. 

The  views  put  forward  in  tin-  later  sections  of  this  paper  have  been 

growing  in  my  mind  for  some  time.  That  they  air  at  the  moment  "in  the 
mi  by  the  fact  thai  t"  a  certain  degree  they  have  recently 

anticipated  in  publication  by  my  friend  Dr.  Josef  Baudis,  in  an 

article  published  in  Erin.1  I  am  very  glad  that  tins  scholar  has  come, 
quite  independently,  to  the  same  conclusions  as  myself,  as  it  encourages  me 

1"  put  Forward  iny  own  suggestions  witb  all  the  more  confidence.     Mr.  A.  B. 

published  in  Folk-lore*  even  earlier  indicated 

similar  •  I  would  interpret  some  of  the  facts  a  little  differently 
from  my  pn  .ml  in  the   following  study   I  endeavour,  bo  far  .1- 

..•id  traversing  tl  ground  as  they  have  done.     Practically 

all  tin-  points  which  the-,  .  ird  were  familiar  to  me,  and 
would  have  1   n  included  here  had  their  writing-  on  the  .subject  not  seen  the 

light.     But    it  would  not   i»'  reasonable,   es]   i ally  in  these  times  of  stress, 

•       A         i.v  to  reprint  i  bready  accessible ;  and  accordingly 
where  work   thai  lias  already  appeared   -nil   holds  good,  I  content  myself 
with  a  simple  referen 

The  study  of  ih.  phy  of  the  site   must  be  based  on  that  remark- 

try  knowr  ■  „,!.    This  document, 

with   its  wild   folk-lore,    may  well   seem  a  perilous   quicksand   on  which   to 
found  what   is   intended   to  i  rical    inves    a       a.     But  the 

•  unes,  and  the  I  sea-monsters  and   other 
imp  with  which  it  is  so  la  _  ued,  must  not  blind 

1  On  ti  vol.  viii.  p.  lo]. 
'  The   I  |.  iv-.iviii. 



Macaustkr— *Tetnair  Breg  :  Remains  and  Traditions  of  Tar  a.    233 

us  to  its  practical  value.  Though  its  writer  had  his  head  tilled  with  theso 

frivolities,  he  was  at  least  familiar  with  I  he  topography  of  Temair.  Even  it 

we  had  not  the  evidence  (such  as  it  is)  offered  by  the  preface  to  l.he  work  in 

question,  that  it  was  actually  compiled  at  Temair,  we  might  have  inferred 

this  from  the  general  accuracy  of  its  descriptions  of  the  several  structures, 

and  also  from  the  fact  that  Temair  occupies  the  Hist  place  among  the 
localities  of  which  it  treats.  The  author  wrote  of  Temair  with  Temair 

actually  under  his  eyes,  and,  what  is  more  important,  under  the  eyes  of  his 

hearers,  readers,  and  critics;  and  therefore,  whatever  we  may  think  of  his 

philology,  there  is  the  best  of  reasons  for  trusting  his  topography. 
Petrie  made  use  of  the  aceouut  of  Temair  contained  in  this  document, 

as  of  the  poems  interspersed  through  its  prose.  All  of  these  materials  are 

printed  at  length  and  translated  in  'Vara.  But  since  his  time  more  satis- 
factory editions,  both  of  the  prose  and  of  the  verse  texts,  have  been  issued  — 

of  the  prose  by  Whitley  Stokes,'  and  of  the  verse  by  Mr.  Gwynn.2 
In  the  topographical  description  in  Section  2  of  the  present  study,  the 

different  sites  are  taken  in  the  order  in  which  they  are  enumerated  in  the 

prose  text.  For  brevity  this  is  referred  to  throughout  by  the  abbreviation 

PD,  with  the  number  of  the  paragraph  in  Stokes's  edition  (thus,  PD  20). 
The  verse  texts  are  referred  to  under  the  symbol  VD,  with  the  number  of 

the  poem  in  Gwynn's  edition  and  the  number  of  the  Hue  of  the  poem;  thus, 
VD  ii  20  means  line  20  of  poem  no.  ii.  Of  the  five  poems  in  VD,  nos.  i  and 

ii  are  entirely  historical,  and  contain  nothing  of  topographical  importance; 

no.  iii  is  purely  topographical,  and  contains  a  full  list  of  structures, 

though  with  very  scanty  details  regarding  them  ;  no.  iv  is  partly  historical 

partly  topographical,  but  relates  to  one  building  only  {Tech  Midchuarta) ; 

and  no.  v  contains  nothing  but  a  metrical  list  of  fortresses;'  &c,  which  is  of 
no  service  for  our  present  purpose,  ami  need  not  again  he  mentioned. 

Though  I  have  used  the  printed  editions  for  convenience  of  reference,  I  have 

not  neglected  the  mss.  on  which  they  are  based.  .  Gwynn's  edition  of  VD 

gives  variant  readings,  but  Stokes's  edition  of  PD  does  not  profess  to  be 
more  than  a  transcript  from  one  MS.  (that  at  llennes),  and  only  a  few 

variants  are  noted.     1  have  carefully  collated  the  liennes  text  of  the  Temair 

1  The  Reuues  Dind-shenchas  in  Remie  celtique,  xv  :  bhe  portion  relating  to  Temair  will 
be  found  on  pp.  277-289. 

2  R.I. A.  Todd  Lecture  Series,  vol.  viii,  pp.  2-45,  57-79. 
3  This  poem  seems  to  have  been  written  during  the  usurpation  of  Brian  Bdroma  by  a 

supporter  of  the  legitimate  King  Mael-Shechlainn  :  see  lines  7.">  7<i.  It  indicates  thai 
there  was  still  some  sort  of  royal  residence  at  Temair  at  that  late  date,  in  spite  of  the 

familiar  tale  of  its  abandonment  after  the  curse  of  Kuadan.  (See  also  .1 ;,  nals  of  I  '-'• ''. 
a.d.  1124,  for  the  fall  of  a  house  in  Temair  on  the  king  at  that  date.) 

L38*] 
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articles  with  the  MSS.  of  Dvnd-skenchas  Even  a  accessible  in  Dublin.  These 

manuscripts  are  hereinafter  referred  to  under  the  following  abbreviations  : — 
R  for  the  Eennes  text ;  H  for  H  3  ?>,  in  Trinity  College  Library ;  U  for  the 

Book  of  Ui  Maine;  L  and  B  for  the  Books  of  Leinster  and  Ballymote 

respectively.     For  the  last  two  MSS.  I  have  used  the  E.I. A.  facsimiles. 
I  have  to  thank  Sir  James  Frazer,  Mr.  P.  Giles  (Master  of  Emmanuel 

College,  I'ambridgeX  Mr.  E.  .T.  Gwynn,  and  Dr.  Bergin  for  allowing  me  to 
consult  them  on  some  questions  that  arose  in  the  course  of  the  work,  and 

Mi.  T.  .T.  Westropp  for  accompanying  me  on  two  visits  to  the  site,  and  for 

help  in  topographical  study.  1  have  specially  to  express  my  acknowledgments 

to  Mr.  Arthur  Bernard  Cook,  of  Cambridge,  who  read  over  the  greater  part 

of  this  essay  in  ms.,  and  made  many  valuable  suggestions. 

L'.— The  Topography  of  Tkmaik 

1.  Nemnach 

Nkmnai  ii.  according  to  PD  5  ia  a  well  (tipra,  in  I.  firthipra),  that  is  at  the 

tumulus  w'./n'n  the  north-easl  ofTemaii  (ind  oirrthertuaiscert  n<>  Temrach)." 
8uch  is  tin-  reading  ol  1.'.  B   U,  and  II  :  bul   I.  reads  desciurt  lot tuaiscert — 

nth"  for  "north,"  and  this  must  be  right.  For,  when  we  read  further, 
we  find  that  Tech  \fairisend  was  north  <>\  Nemnach,  and  Raith  Loegniri 

north  of  that  again;  Nemnach  must  therefore  have  been  south  of  Raith 

I  eguiri  The  .-iti-  of  the  last-named  structure  Is  fixed,  being  identified  by 

it*  relation  to  the  great  Raith  Rig;  and  ii"  site  Bouth  of  Raith  [x>eguiri  could 

be  described  as  being  "north-easl  of  rl|emair." 
Petrie  identified  Nemnach  with  a  spring  that  lies  on  the  eastern  slope  of 

the  hill,  south  of  the  modem  village;  tl   xcellenl  Bource  which  Bupplies 

the  modern  village  with  water  It  i-  just  about  east-north-east  of  the 

principal  group  of  structures  on  the  summit  of  the  ridge.1  Hi*  chief  argu- 
ment for  this  identification  was  that  "it  is  tin-  source  "t  .i  si  nam  which 

h  '-  i -in.-.;  i  mill  <>u  tin-  site  of  tin-  ancient  one  to  the  present  daj  "  :  that  is, 
io  tin'  time  when  Petrie  wrote.  The  reference  is  to  the  well-known  story 
told  in  VI)  iii  109-120.  and  also  in  PD  6  that  upon  a  stream  Bowing  from 

nach  was  erected  the  first  water-mill  in  Ireland,  made  by  king  Corniac 

for  the  benefit  of  his  slave-girl  Ciarnait,  who  was  un  ible  owing  to  physical 
carry  out  thi  labour  of  grinding  with  the  hand-quern. 

'•  Inch  on   tic  .  Pel  tification   i-  marked 

Ordnance  ma).,  is  no;   Bouth  of  Raith   Loeguiri;  and  a 
I  19. 
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writer  in  the  Ordnance  Survey  Letters1  records  the  local  tradition  of  bhe  mill 

in  a  form  quite  differenl  from  that  given  by  Petrie,  namely,  that  Cormac's 
mill  was  on  the  river  Gahhra  in  Blundelstown  townland,  "erected  by  a 

Scotchman  named  Hand"(!)  These  facts  do  not  strengthen  the  case  for 
1'etrie's  identification. 

There  is  a  spring,  now  much  bemired  by  the  trampling  of  cattle,  at  the 

south  end  of  the  ridge.  It  is  marked  "Well"  on  the  twentv-Hve-inch  map 
(Meath,  sheet  xxxi,  16).  The  six-inch  map  indicates  it,  but  without  any 

lettering.  A  streamlet  Hows  eastward  from  it.  The  stream  from  Nemnach 

Howed  eastward,  according  to  the  L  text  of  Dind-shenehas  Mrenn  (f/lassi 

bee  theid  [a  NJemnig  saiv.  The  word  sair  is  omitted  in  the  other  Dublin 

MSS.).  This  spring  would  satisfy  the  conditions  for  identification  with 

Nemnach  better  than  the  spring  indicated  by  Petrie. 

True,  VD  hi  103  sqq.  says,  or  appears  to  say,  that  Nemnach  is  east  of  Miir 

Tea,  and  that  the  houses  of  Temair  were  scattered  around  Tech  Mah'iserid, 
which  was  on  its  margin.  This,  so  far  as  it  goes,  would  seem  at  first  sight 

more  favourable  to  Petrie's  identification :  for  bis  Nemnach  is  close  to  the 
modern  village,  and  is  about  east  of  the  site  of  Mur  Tea.  But,  in  the  first 

place,  it  is  a  mere  assumption  that  the  houses  of  the  ancient  village,  which 

doubtless  stood  at  or  near  the  royal  dwellings,  were  on  the  site  of  the 

modern  village."  In  the  second  place,  it  is  not  certain  that  the  passage 
before  us  really  asserts  that  Nemnach  was  east  of  the  structure  called  Mur 

Tea ;  rather  does  it  intend  to  say  that  it  was  east  of  the  whole  site  of  Temair, 

a  condition  satisfied  by  its  being  on  the  eastern  slope  of  the  ridge.  Metrical 

exigencies  prevented  the  author  of  the  poem  from  saying  that  the  well  was 
south-east  of  the  settlement.  The  writer  of  PD  had  no  such  difficulties  to 

contend  with,  and  his  version  of  the  direction  in  which  we  are  to  look  for 

the  well  is  therefore  to  be  preferred.  Against  Petrie's  identification  it  may 
further  be  argued  with  fairness  that,  if  it  were  sound,  it  would  not  be  easy 

to  understand  why  the  author  of  I'D  mentioned  Nemnach  first  in  the  list  of 
notable  places  of  Temair;  while  if  the  well  were  at  the  place  now  suggested. 

1  0.  S.  Letters,  Meath,  pp.  U3-4. 

-  That  there  was  such  a  village  may  be  taken  for  granted:  the  royal  establishment 
would  need  servants,  caterers,  and  other  ministers,  who  would  have  to  be  housed  in  the 

neighbourhood.  The  well-known  block  of  red  enamel  from  Temair,  now  in  the  Royal 

Irish  Academy's  collection  (Trans.  K.I. A.,  x\x,  "_'77  :  Journal  Roy.  Soc".  Ahtiq"  61 
Ireland,  xli,  p.  61),  which  was  meant  to  supply  material  for  enamel  buttons  66  he  pinned 
on  to  metal  objects  for  their  enrichment,  is  a  proof  that  artificers  in  metal  and  enamel 

were  established  at  Temair  in  the  time  of  La  Tene  II,  when  this,  particular  technique  of 
enamelling  prevailed. 
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it  would  naturally  be  mentioned  first,  being  the  first  site  met  with  in  pro- 

ceeding in  the  south-to-north  direction  which  the  author  of  PD  follows. 
Had  there  heeu  any  trace  of  a  tumulus  on  the  edge  of  either  of  the  springs, 

the  identification  with  one  or  the  other  would  be  certain;  for  it  was  by 
such  a  tumulus  or  s/tf-mound  thai  the  well  Nemnach  was  marked  when 

Dind-shenehas  Erenn  was  written.  I'.ut  the  most  careful  seai'ch  has  failed  to 
reveal  any  indication  of  such  a  mound.  The  earth  around  both  springs  lias 

been  cultivated,  as  the  marks  of  furrows  clearly  show:  and  the  tumulus  has 
been  annihilated.  The  former  existence  of  this  sid  is  doubtless  an  indica- 

tion that  the  waters  of  Nemnach,  like  those  of  the  other  springs  of  Temair, 
were  sacred. 

The  stream  that  flowed  from  Nemnach  bore  the  name  Nith,  according  to 

PD  5.  This  must  be  distinguished  from  the  better-known  river  of  the  same 

name,  in  M  ig  Klurtbeimne,  on  the  borders  of  which  were  the  winter-quarters 
of  the  revisers  of  the  S  Hi        ran  although  that  document  speaks  of 

Nith   nemundaeh,   "pearly  Nith."    The  same  combination  of  words  occurs 
where.  Thus,  in  the  quatrain  describing  the  river-bursts  that  took 

place  in  the  reign  of  Sirna  Soeglach,  forming  part  of  the  poem  beginning 

Sirna  &  ■■       i  ad — 

T  •ii.n. ini  Scirtige  a*  n  ..ens  totuaidin  Duailte 
nit  re  ro  niehaid  immncli  Nith  neninaide  nemnnnach. 

*•  The  l.u i  -        9       ecfa  ni  In--  time,  Mid  tin-  burst  ..f  1 » •  >;t  1 1  ; 

in  lii*  day  tiurat  out  Nith,  brilliant  aud  pearly  "  (LL 19  i  I.  LLec581a). 

This  suggests  that  the  combination  of  words  was  so  familiar  that  the  one 

unconsciously  '-.died  the  other  to  n  n.    We  timl  the  same  or  a  similar 

!. inatiou   iii   .  i.     Under  the   word   Neit,  "a  pagan  Irish 
god  i  :  his  consorl  A  .  and  the  next  article  but  one 

in  the  Glossary  is  nith,  "mortal  wound 

2.    I    :    \fd  .  ••  ud 

-  Ti.  II   use        Mairisiu  {Idthraeh    Taigi  Main- ml)  is  over 
the  tumulus  that  is  northward  from  Nemnach,  with  three  small  stones  round 

it.  In  this  wise  was  that  house  established,  with  a  lofty  floor  and  a  very 

low  •  Mairi.-iu  was  a  widow  who  was  in  Temair1  at  the  same  time  as 

rmac.  Every  boose  that  is  established  in  that  manner  will  not  be  gloomy, 

and  wi     not  l>e  without  liches  in  it."     -  I'D  6;  a  paragraph  that  calls 
t..r  most  minute  attention.     YD  iii  '.'7  iks  of  it  as  "chief  for  beauty 

I  .   ,•    '  Law*  ■■/  Irtland,  Rolls  ed.,  i,  -. 

-  The  «..rd*  "  in  Temmii     are  in  II  only. 
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of  Ireland;  a  height  in  the  west,  a  great  height  in  the  north,  a  low  level 

away  from  it  eastward1 — a  noble  excellence."  Such  are  the  materials  that 
we  have  for  the  study  of  this  interesting  building,  of  which  not  a  vestige 
now  remains. 

From  these  passages  we  learn — (1)  that  Tech  Mairisend  was  already  in 

ruins  when  Dind-shenchas  Erenn  was  compiled ;  (2)  that  even  in  its  ruined 

state  it  was  understood  to  have  been  of  an  unusual  design,  though  the  descrip- 

tion is  not  so  clear  as  we  might  have  wished ;  (3)  that  it  was  considered  a 

lucky  model  to  follow,  and  that  houses  built  after  the  same  pattern  were 

blessed  with  prosperity  and  happiness. 

But  why?  Assuredly  because  the  House  of  Mairisiu  was  something 
more  than  merely  the  residence  of  an  otherwise  undistinguished  widow.  For 

PD  records  three  further  remarkable  facts  about  it:  (1)  it  was  built  above 

a  tumulus  ;  not  a  place,  I  venture  to  assert,  where  any  ordinary  person  con- 

temporary with  Cormac  would  willingly  dwell  ;■  (2)  it  was  just  beside 
Nemnach,  the  holy  well;  (3)  there  were  three  small  stones  round  about  it.3 

What  were  these  three  stones  ?  There  is  not  a  house  in  Ireland, 

ancient  or  modern,  in  whose  neighbourhood  three  small  stones  could  not 

be  found ;  why  then  are  the  stones  round  the  house  of  Mairisiu  men- 

tioned? Clearly  because  thay  had  some  special  significance.  In  all  pro- 

bability they  were  the  remains  of  a  stone  circle  that  girdled  the  site  of  the 

house.  We  need  not  assume  that  these  cloclia  becca  were  mere  insignificant 

pebbles ;  the  same  expression  is  used  of  the  stones  called  Moel,  Bloce,  and 

Bluicne,  which,  as  we  shall  see,  must  have  been  of  some  considerable  size. 

The  name  Mairisiu,  also  written  Mairiseo/  does  not  appear  anywhere 
else,  so  far  as  I  have  been  able  to  discover.  We  are  told  that  the  owner  of 

the  name  was  a  widow  of  the  time  of  Cormac;  it  is,  however,  evident  that 

1  This  seems  to  bo  the  meaning  of  the  Irish,  ard  uniar,  irard  atuaid,  \  Isel  uad  mir. 

The  first  line  might  mean,  as  Gwynn  lias  translated,  ''  it  was  high  in  the  west,  very  high 

in  the  north"  ;  but  the  second  line  can  only  mean  "  there  was  a  low  level  away  from  it 

eastward,"  so  that  an  analogous  translation  seems  to  be  required  for  the  preceding  words. 
What  this  implies  will  be  considered  later. 

-  On  the  other  hand,  the  presence  of  a  s?d-mound  seems  to  have  been  considered  an 
advantage  for  what  may  be  called  the  sacred  or  official  structures  of  the  site.  Such  a 

mound  is  incorporated  with  the  building  here  called  Cormac's  House  ;  the  ureat  riug  of 
Raith  Rig  has  been  deflected  to  include  another  ;  a  third  forms  part  of  Raith  ua  Senad, 

in  which  I  am  inclined  to  see  Mvir  nOllomhiin,  the  original  assembly-hall  of  /•'•'/«  Tern- 
mch  ;  and  a  fourth  is  incorporated  with  the  south  wall  of  Tech  Midchiiarta,  the  later 

assembly-hall.     See  the  different  articles  in  which  these  structures  are  described. 

3  This  is  the  reading  of  L  (imbe).  H  reads  and  ("in  it").  R,  13,  U  omit  the  word 
altogether. 

'The  mark  of  prolongation  over  the  «  is  sometimes  omitted.  The  name  appears  as 
Muiriusc  in  H. 
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the  sentence  which  contains  this  information  (Mdirisiu  dono,  bantrebthach 

bat  i  comre  fri  Cor  mac)  is  no  part  of  the  original  text,  but  a  marginal  gloss 

which  has  become  incorporated  with  the  passage  at  an  early  stage  of  the 

history  of  Dirtd-shenchas  Erenn.  It  breaks  awkwardly  into  the  sense  of  the 
passage  in  which  it  is  inserted.  In  any  case,  the  statement  that  Mairisiu 

was  a  widow  of  the  time  of  Cormac  is  insufficient  to  account  for  the  pecu- 

liarity of  construction  of  her  house,  for  its  very  singular  situation  in  the 

middle  of  a  sacred  circle  and  beside  a  ghost-haunted  tumulus,  and  for  the 

luck  said  to  attend  bouses  similarly  built.  We  ait-  probably  to  see  here 
eitber  a  confusion,  or  an  evasion,  on  the  part  oi  the  author  or  of  his  glossator. 
In  the  former  case,  the  writer  of  the  must  have  had  in  his  mind 

another  widow    of   Temair,  who    figures   conspicuously    in    the   legends   of 

oac — namely  Cainech  Bennaid),  the  owner  of   the  sheep  which 

mac  tended  while  exiled   from  his  kingdom.1     But  it  is  more  probable 
thai  The  conscientious  Christian  who  wrote 

the  note  was  doubtful  as  to  the  desirability,  or  the  legitimacy,  of  perpetuating 

unalloyed  tl  •  .  5up]    se  that  Maimiu  was, in  the  ancient 

creed.  Bometbing  more  than  human — her  i;  hoice  of  a  dwelling-place 

would  accord  with  this—:  .      well  fed  a  hesitation  in  recording 

the  heathen  beliefs  about  her.  So,  instead  of  saying  that  she  was  a  goddess, 

he  put  down  the  6rsl  tiling  ti  into  bis  head,  possibly  suggested  by  a 
_ 

Mairisiu  was  fcei   nuderstand  why  her 

house,  '.•..  her  temp  -  iver  a  tumulus,  besidi  ed  well, 

and  within      •  W  erstand  the  com]  struc- 

•   merely  of  the  ghl  n  of  wood,  and  1. 
•  i.  but  also  of  the  sid,  which  would 

ithout  ii  e.    For  the  conscience 

of  t!  glossator,  would  hardly  have 

:i    troubli  jiu   had   wholly  •  nd    bad 
.   bis  time.3     There  were 

"house  of  <  the  road  running  westward 
..* — is  called   T  ie  of  protection  of  Ireland," 

in  tlie  Triads  (Todd  Lect.,  \iii,  p.  2).  What  may  be  meant  by  "  In. use  of  protection  "  is  not 
•  |uite  clear  :  hardly,  perhapa,  a  sanctuary  in  the  mediaeval  sense  of  a  place  where  refugees 

are  |  -re  is  clearly  a  oonfui  I  |  Oainecb,  r2>  Cairnech, 

and  (3)  MAiriai  ie  hand,  and  tectaon-honae  "f  t'airnech  and  (b)  the 
luck-brir>.  )ier.     The  situations  of  the  two  houses  are 

incompatible-     I  "<  and  her  mill  are  part  of  the  entanglement. 
e.     It  is  often  said  -  ■iilhcult  to  diaeoret  the 

►.■nt  Ireland  from  the  literature,  because  they  have  Keen  purged  out 



Maca  lister — Temair  Brer/  :   Remains  and  Traditions  of  Tar  a.     239 

still  Mairisiu-worshippers  in  Ireland;  and  llierefore  it  was  at  some  time 
considered  necessary  by  the  ecclesiastical  authorities  to  demolish  the 
structure  in  which  the  worship  centred. 

..-o   

-0-8 

o 
Via n. 

Piq.  1. — Restoration  of  the  House  of  Mairisiu. 

The   last   question  which   presents   itself  with  regard  to  the  house  of 
Mairisiu  is  its  design.   The  obscurity  of  the  description  in  PD  is  not  lessened 

by  a  succession  of  scribes,  by  whom  the  documents  have  been  transmitted  to  us.  This  is 

not  wholly  correct-.  The  purgation  took  place  once  for  all.  when  the  literature  was  being 
written  down  for  the  first  time  in  its  present  form,  and  while  paganism  was  still  a  force 

to  be  reckoned  with.     The  scribes  would  not  take  the  trouble  to  eliminate  dead  gods. 

R.I.A.   PROO.,  VOL.  XXXIV,   SEOT.   C,  lilj 
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by  our  ignorance  of  the  meaning  of  the  technical  term  tuarad,  on  which  all 

the  MSS.  are  agreed,  with  slight  differences  of  spelling.1  It  probably  denotes 

some  part  of  the  roof.  But.  leaving  to  future  discoverers  to  find  out  what 

the  "  very  low  tuarad"  of  the  house  may  have  been,  we  note  that  the  build- 

ing had  "a  lofty  floor"  {lar  ard  .  We  can  guess  why  the  floor  was  raised 
aloft  with  the  help  of  the  description  in  YD.  According  to  this  account 

there  was  a  height  in  the  west,  and  a  great  height  in  the  north,  but  a  low 

•!  to  the  east.  To  explain  this  we  must  remember  that  the  house  was 

built  over  or  against  a  tumulus.  The  top  of  Llie  mound  (the  "  great  height '") 
was  to  the  north,  the  the  mound  to  the  ist  of  the  house  was 

natural  level  of  the  ground.     A-  the  -lope  of  the  mound  would  encroach 

,,,,  £]      n       ad-level  of  tin-  house  built  againsi  it,  the  floor  would  have  t> 
if  sufficient  breadth.     The  diagram  (fig.  1) 

■.  attempt  to  represent  th(    -  a  building  that  would  answer 
to  the  conditions.     A  structure,  thus  cleverly  adapted  to  an  awkward  Bite, 

might  well  »n*s  triumph,"  if  that  could  be  the  meaning 
.nd  a  person  building  his  own  house  after  the  model  of  the 

|.  M    risiu  "  might  be  supposed  to  be  placing  his  household  undei 

her  protection.     Whatever  i  bought  of  these  conjectures,  it  can  at 

claimed  that  they  afford  a  not  unreasonable  explanation  of  certain 

remarkable  thai  -one  tion  ia  urgently  called  for. 

:'..  /,  /.  Xri/I 

This  structure,  whii  I  irily  identified,    had  four  doors 

in   I.  (J,  and   II  >.     It  d    not  appear  whether 

il,,..  surrounding  ramparl   or  in  the  enclosed  buildii  s 

probably  the  much  ruined  to  allow  us  to  deter- 
mii  I  nature  of  on  the 

aim  -  A'  wiped  oul 

\  •  againsi  the  outer  south- 

raith  "  I ide  the  rampart,  and  on  the 
I       i  in  confirmation 

•     .  ly   not    ::  !'!> :    the  two 

passages  seem  t'  .     VD  gives  a  different 

situation  for  the  grave.  J  of  the  monument  are  there  enume- 

The  w..rd  seems  to  be  a  ami  Kryiptwr. 
•  -  ..  VD  in  LOO. 

1  Tara,  pp.  160,  LI 
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rated  (VD  iii  93-96):  Eaith  Loeguiri  (the  inner  dwelling);  Les  Loeguiri 
(the  enclosure  surrounding  the  inner  dwelling,  with  its  rampart);  and  l.echt 

Loeguiri,  the  grave,  which  was  for  lar  a  lis,  "on  the  platform  of  his  less." 
There  is  not  the  slightest  external  indication  of  the  sepulchre ;  only  an 

extensive  excavation  could  determine  its  position.  The  rampart  was  double : 

but  this  does  not  now  appear,  except  at  one  spot  on  the  eastern  side,  jusl 

south  of  a  deep  gravel-pit  that  has  been  dug  into  the  entrenchments. 
It  is  not  quite  easy  to  see  the  meaning  of  the  statement  contained  in  the 

passage  quoted  by  Petrie  from  Lcbor  na  hUidrfi  that,  at  the  time  of  Patrick's 
interview  with  king  Loeguire,  "  Eaith  Loeguiri  was  Tech  Midchuarta."  Does 

this  mean  that  Cormac's  great  building  had  already  fallen  into  ruin,  and  that 

the  king's  raith  had  been  adapted  as  a  substitute  ? 
Though  Temair  was  from  the  Bronze  Age  the  site  of  a  cemetery,  it  is 

noteworthy  that  very  few  of  its  kings  were  buried  on  the  spot.  The  tract 

Senchas  na  Helcc  states  that  only  three  kings  were  there  interred — Conaire, 
Loeguiri,  and  a  third,  whose  name  the  scribe  has  omitted  (Lcbor  na  hUidri, 

facs.,  51  b  1). 

4.  Lecht  Mixta  M6r-glondaig 

We  learn  from  PD  8  that  the  monument  was  beside  Eaith  Loeguiri,  to  the 

south-east  (hi  tocb  rdtha  Loeguiri  anairdes).  VD  makes  no  reference  to  it. 
There  is  no  trace  of  any  monument  now  existing  in  the  place  indicated; 

most  likely  it  was  a  standing  stone,  as  were  the  majority  of  the  other  lost 

monuments.  This  is  what  we  might  have  expected  :  for  there  are  few 

quarries  in  the  neighbourhood,  so  that  stone  is  in  demand  for  building; 

and,  moreover,  as  the  stone  monuments  seem  to  have  been  objects  of  pagan 

worship  rather  than  mere  grave-marks,  their  disappearance  after  a  change  of 
religion  is  easily  accounted  for.  On  the  other  hand,  few  forms  of  ancient 

structure  are  more  enduring  than  earthen  mounds,  when  they  arc  not 

destroyed  with  intention. 

There  are  two  versions  of  the  story  of  Mata  told  in  the  MSS.  of  Lind- 
slienclias  Ercnn,  and  there  is  also  some  uncertainty  as  to  his  name.  All  the 

Dublin  MSS.  call  him  Mata-;  but,  according  to  Stokes,  E  reads  Niata.  This 

is  probably  an  error :  as  Niata  had  some  such  meaning  as  "  champion-like,'' 
the  corruption  would  be  easy.  Whatever  his  name,  he  is  said  to  have  beeD 

a  ravaging  warrior  (amus  bratbertach)  of  the  time  of  Cormae.  "One  day 
there  were  four  warriors  (occldcch)  playing  beside  Eaith  Loeguiri  on  the  south- 

east, and  Mata  pushed  tliem  all  four  into  the  ground  above  the  narrow  parts 

1  Tara,  p.  170  ;  see  also  Mevue  celtique,  vi,  pp.  16-2  sqq. 
-  Matta  iu  L,  Mada  in  U,  H. 

L:t  1 
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of  their  waists."  The  tale  has  come  down  to  us  in  a  condition  too  fragmen- 
tary for  us  to  make  much  of  it ;  but,  even  in  its  mutilated  condition,  it 

presents  one  or  two  noteworthy  points.  In  the  first  place,  it  involves  either 

an  anachronism,  or  an  indication  that  Eaith  Loeguiri  was  not  originally  built 

by  the  king  whose  name  it  bears.  It  must  have  been  in  existence  some 

two  centuries  before  the  time  of  Loeguire.  it'  the  unlucky  warriors  con- 
temporary with  Cormac  wore  playing  a  game  outside  its  walls.  In  the  second 

place,  the  tale  bears  a  close  family  resemblance  to  the  legend  of  how  Conall 

rnacb  found  two  youths  playing  with  the  head  of  Cu-Chulaind;  indeed, 

-  >  in  as  tlit?  soauty  materials  before  us  permit  us  to  judge,  we  may  reason- 

ably the  one  Btoi  by-form  of  the  oilier.  As  in  the  case  of 

Mairisiu,  we  may  suspect  here  a  confusion  of  son,,,  kind:  a  tale,  properly 
belonging  elsewhere,  is  told  to  account  for  a  monument  of  which  the  true 

origin  had  bi  _  tten.  Audit  need  Bcarcely  be  pointed  out  that  it  does 

at  for  the  monument .' 
I.  gives  us  a  different  version  of  the  story,  which  is,  if  anything,  even 

more  corrupt  and  obt      e.     Here  only  <   i  the  four  seems  to  have  been 

Bingled  out  .1-  a  victim,  and  Mata  cast  .1  Btoue  "so  that  the  warrior  died  of 

it."     'I'll  ot  help  us  much, 
80  t.u  as  I  .mi  aware,  the  name  Mata  is  not  found  elsewhere  in  any  con- 

nexion with  1  ormac  and  his  cycle.     It  reappears  in  literature,  howevei 
that  of  monstei  connected  with  the   Boyne  valley.    Among 
the  remarkable  ;  [         Boinm    D  \dshenchas  Erewn  enumerates 

I  in  M  the  .Main:  Glend  in  Matae  (the  valley  of  the 

■Mat  I  the  stone  on  which  the  Mata  was  slain ";  and  Humana 

('nam,  "the  mound  ot  [the  Mata's-J  bones."'     In  the  article  on  Ath  Cliath 
Cualaun  (Dublin),  in  the  same  compilation,  we  learn  that  the  men  of  [reland! 

a   the  Mata  on  Lecc  Bend,  threw  its  bones  into  the  Boyne.    The 

or  shin-  -hod  down  to  the  Bea  at  the   Boyne  estuary, 

whence  it  has  it-  name,  Inber  1  olptha;  while  the  ribs  were  washed  south  to 

the  I  ad  the  "hurdles,"  which  gave  its  name  to  the  ford  Ath 
made   from  them.     Opinions  seem  to  have  differed  as  to  the 

app<  the  Mata.     I'l>-  Bays  that  it  had  seven  el  and  Beven 

heads,  or  that  it  1  sort  of  tortoise3";  but  VD,4  while  retaining  the 

tllows  it  only  four  heads.    This  poem  tells  us  that  ii  "licked 

up  the  Boyne, '  and  that,  in  some  unexplained  way,  "  the  Bin  of  Adam's  wife 
was  responsible  for  n-  existence. 

II  tradition  of  a  great  hydra-like  monster,  whose  home 

1  Revue  celti-jue,  xv.  .  .  p.  329 
:  H'ul.,v.  -  •  y.  . Heries,  x,  p.  100. 
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seems  to  have  been  in  the  valley  of  the  Boyne;  and  [  am  inclined  to  suspect 

that  the  "  monument  of  Mata  "  at  Temair  was  originally  in  some  way  asso- 
ciated with  this  creature.  In  a  more  rationalistic  age  the  story  of  the 

monster  became  dim,  and  somehow  became  mixed  up  with  the  tale  of  Conall 

Cernach  and  the  youths  who  desecrated  the  head  of  Cu-Chulaind.  Finally, 
Mata  became  a  warrior,  and,  like  most  of  the  traditions  hovering  round 

Temair,  was  assigned  to  the  time  of  Cormac  mac  Airt. 

A  suggestion  may  be  hazarded  as  to  the  origin  of  the  legend  of  the  Mata, 

or,  rather,  as  to  the  reason  of  its  localization  in  the  Boyne  valley.  The 

monster  was  closely  associated  with  the  great  cemetery  of  Brug  na  Boinne,  the 

most  conspicuous  monument  in  which  is  the  mound  now  called  New  Grange. 

One  of  the  most  noteworthy  features  of  New  Grange  is  the  great  stone  that 

lies  in  front  of  the  entrance,  bearing  an  elaborate  serpentine  pattern  of  spiral 

scrolls.  Is  it  too  much  to  suggest  that  this  sculpture  helped  to  fix  in 

Brug  na  Boinne  the  tradition  of  a  mighty  dragon?  The  stone  of  Mata  at 

Temair  may  possibly  have  borne  similar  sculpture.  This  is  the  more  pro- 

bable on  account  of  the  intimate  connexion  which  appeal's  to  have  existed 
betwen  Temair  and  New  Grange,  as  we  hope  to  show  in  a  later  section. 

The  adjective  mor-glondacli  is  applied  in  the  Dind-shenchas  of  Bri  Leitli1 
to  the  s/d-])vmce  Midir,  in  a  story  which,  at  least  indirectly,  connects  that 
personage  with  Temair  and  with  a  certain  Liath.  We  shall  find  this  latter 

name  figuring  in  the  early  legendary  history  of  Temair.  How  far  it  is 

possible  to  see  here  some  trace  of  a  confusion  one  can  hardly  undertake  to 

say;  the  two  names,  Mata  and  Midir,  are  obviously  too  remote  from  one 

another  in  form  and  in  sound  to  have  any  radical  connexion.  But  I  confess 

myself  unable  to  believe  that  the  rules  of  the  philologists  are  of  the  mathe- 

matical inflexibility  claimed  for  them,  when  proper  names  are  concerned,  and 

when  we  have  to  deal  with  the  folklore  of  illiterate  or  semi-literate  peoples. 

In  a  folk-tale  from  Co.  Leitrim  the  expression  "Bull  of  Norroway"  has 

become  corrupted  to  "Bull  of  Oranges  "—a  familiar  word  being  substituted 

for  one  unknown  to  the  narrators.5  In  the  face  of  this  we  may  be  prepared 
for  almost  any  perversion  of  proper  names. 

5.  R&ith  liiij 

Raith  Big3  "is  beside  Raith  Loeguiri  to  the  north"  (PD  9).  Its  identi- 
fication with  the  enormous  enclosure  on  the  summit  uf  the  ridge  is  lu-yuml 

dispute.     Only  one  rampart  can  be  traced;  it  is  possible  that  there  was  an 

1  Revue  celtique,  xvi,  78. 
-  Folk-lore,  iv,  pp.  193,  194. 
3  Almost  always  written  thus,  without  the  definite  article  preceding  rig. 
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inner  rampart  of  stone,  which  has  now  disappeared,  as  Mr.  Westropp 

suggested  to  me  when  we  visited  the  site  together.  According  to  PD,  Eaith 

Eig  contained  three  notahle  things:  Tech  Cormaic,  Lathrach  in  Forraid,  and 

Mur  Tea.     These  have  now  to  be  separately  considered. 

6.   '/ 

The  first  of  the  "three  notable  things"  in  Raith  Rig  was  the  site  of  the 
Hoi  i.     VD  makes  no  reference  to  this 

structure.     PD  says  "i"  it  that  it   is  ind  oirther-descert   na  rdtha   illeith  fri 
••in  the  south-east  of  the  raith,  in  the  side  towards 

It  Loeguiri  souths  I  ery  hard  to  understand.     There  is  no 

trace  of  any  structure  in  any  spot  that  could  be  so  described;  the  suspicion 

is  aroused  that  old  and  deep-seated  corruption  in  the  text  at 

this  i  "int. 

The  only  other  guide  which  we  have  i"  the  identification  ol  Tech  <  'orniaic 

is  the  further  statement  in  the  same  paragraph  of  l'I>:  lathrach  in  Forraid 
I  h     reading  "f  \\  is  followed,  with  a 

i]  ami  other  variations,  by  all  the  Dublin  USS. ;  the 

only  diffi  [  any  importance  being  the  omissiou  of  anoir  in  D~.     The 
sentence  means  "th<  he  Forrad  is  beside  the  Bite  of  Cormac's  House 

I":    uch  beii  .  i  anoir,  which  literally 
from  thi  two  conspicuous  monuments  near 

the  midi  I    .  -i  and  wesl  :  and  if  we  are  not 

n  them  thi    I  I    rma<  -  Bouse  respectively,  we  may  abandon 
ill  endeavoui  I    mair  with  the  help  of  the 

literatnn  entified  them;  but  he  has  committed  a  strange 

_    i:    he   !  them,   identifying    the    eastern    mound    with 

loiind  with  thi  .    On  p.  138  of  Tara 

ige  in  l'I>,  i  _  mrectly  ;  but 
mi  p.  151  I  I,  which  were  alongside  the  House 

iously  induced  by  his  ideas 
to  the  idi  n  of  the  two  structui 

mad 

W     may  compare  the  English  expression,  "  the 
seat  .  L'<  mair  would  thus 

have  been  the  orij  dwelling,  and  would  clearly  I  in  date 

than  the  II  ic.     I1   would  therefore  be  natural,  at  first  sight. 

The  word  is  given  in  the  plural  form,  Jaradha,  .i.  ionaid 
■  ■  )ery  spells  the  word  with  one  r;  the  M88.  of  Dind-Aenehat  Erenn  as  a  rule  use 
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to  suppose  that  the  structure  which  most  nearly  occupies  the  middle  of  the 

great  enclosure  is  the  Forrad,  and  that  the  earthworks  to  the  side  of  it 

represent  the  later  Tech  Cormaic.     This  is  what  Petrie  has  done. 

But  when  we  examine  the  remains  more  critically  we  see  that  the  judg- 
ment must  be  reversed.  The  central  building  is  the  later  of  the  two.  Each 

structure  is  surrounded  by  a  group  of  circular  ramparts.  The  ramparts  of 

the  side  structure  are  complete.  Those  of  the  central  structure  are  inter- 

rupted, butting  against  the  ramparts  of  the  side  structure.  (See  the  plan  of 

Temair,  Plate  VII.)  This  evidently  shows  that  the  side  structure  existed 

first,  and  that  the  central  structure  was  a  later  addition.  The  identifications 

made  by  Petrie  must,  therefore,  be  interchanged  :  his  Tech  Cormaic  becomes 

the  Forrad.  and  his  Forrad  becomes  Tech  Cormaic.  This  brings  the  remains 

into  accordance  with  the  Dind-shenchas.  As  Mr.  Westropp,  with  whom  I 
discussed  this  question  on  the  spot,  pointed  out  to  me,  the  building  here 

identified  with  the  Forrad,  though  not  occupying  the  centre  of  Raith  Eig, 

is  situated  on  the  summit  of  the  ridge,  while  the  added  building,  here  called 

Tech  Cormaic,  is  on  the  western  slope.  This  is  an  additional  argument  in 

favour  of  the  identification.  Further,  it  is  more  than  probable  that  the  great 

ring  of  Raith  Eig  is  really  due  to  Cormae,  built  when  he  added  his  house  to 

the  original  structure.  His  gigantic  Tech  Midchuarta  shows  him  to  have 

been  a  man  with  a  bent  for  grandiose  architectural  conceptions;  and  he  may 
well  have  conceived  the  idea  of  the  enormous  fence  drawn  about  his  house. 

The  unprecedented  magnificence  of  Comae's  additions  to  the  buildings  of 
Temair  are  extolled  in  the  tract  Coimpert  Cormaic.^  If  we  assign  the  ram- 

part of  Raith  Eig  to  him,  the  central  position  of  his  House  becomes  at  mice 

intelligible.' 
Some  time  after  the  above  paragraph  had  been  written,  I  chanced  to 

light  upon  a  passage  in  Esnada  Taigi  Bucket  which  I  had  quite  forgotten,3 
and  which  definitely  ascribes  the  building  of  the  great  Raith  to  Cormae. 

We  are  there  told  that  when  he  was  laying  it  out  he  encroached  upon  the 

property  of  one  Odran,  and  a  curious  story  is  related  of  Odran's  very  natural 
protests,  and  the  way  in  which  he  was  compensated.  I  suspect  that  Odran 

is  borrowed,  name  and  all,  from  Oman  the  Jebusite,4  who  had  a  somewhat 
analogous  encounter  with   king   David,  and  in  any  case,  he  can  hardly  be 

1  Sttva  Gadelica,  i.  255;  ii,  2S9. 
-  It  will  be  observed  that  the  ring  is  laid  out,  not  in  the  usual  circular  form,  luir  as  an 

oval.  The  intention  of  this  appears  to  be  to  include  the  two  burial-mounds,  Duma  na 
nGiall,  and,  especially,  Mux  Tea,  within  the  compass  of  the  Raith. 

:i  The  passage  will  be  found  in  the  prose  tcxr.  /.'  <  ,  xw.  26,  and  in  the  verse, 
Zeitsch.  celt.  Phil.,  viii,  264. 

4  I  Chronicles  xxi. 
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historical.   The  story,  however,  testifies  clearly  to  an  early  tradition  ascribing 

the  building  of  Raith  Rig  to  Cormac. 

We,  there  fine,  here  describe  a-  Tech  Connaic  the  structure  hitherto 

called  the  Forrad.  This  groat  llat-io]>jied  lnmuul,  which  resembles  the  huge 

mound  of  Cruachu,  doubtless  served  the  same  purpose— that  is  to  say,  it  was 

a  foundation  on  which  the  king's  house  was  built. 

7.  Forrad 

There  is  nothing  of  importance  to  add  to  Petrie's  account  of  this  struc- 
ture, which  lie  calls  the  House  of  Cormac.  It  may,  however,  be  worth 

Doting  that  the  site  of  ihe  house  itself  is  clearly  marked  in  the  centre  of  the 

enclosure.  It  is  about  thirty  feet  square,  which  is  roughly  aboul  the  size 

specified  for  the  house  of  an  Ard-rt  in  Qrith  Gablach.'  The  size  of  the 
[part,  however,  docs  not  accord  with  the  seven  score  feet  prescribed 

such  Btrucl  ires  by  the  same  authority.  In  YD  i  .".7.  Forad  na  rig,  "seat 

of  the  kings,"  is  used  as  a  name  for  the  whole  of  Temair. 

8.  Miir  Tea 

The  third  of  the  wonders  of  Raith  Rig  was  Mur  Tea.     We  must  Bhed  off 

our  not  unnatural  prejudices  when  we  approach  the  question  of  what  and 

where  was  Mur  Tea.     I"'  Anglo-Israel  is  built  on  the 
myth  ;  and  no  one  w:  ["emair.and  who  has  seen  the  wreckage 

Raith  na  -  .u  Buffer  that  folly  gladly,  or  otherwise.     And  the  pre- 

rivation,  Temair  -  Mur  Tea,s  is  enough  to  make  us  believe  that 
I  birely  late  etymological  inventions. 

But  it  must  not  be  i  literary  evidence  for  the  existence 

.  which  (evidently  for  the  sake  of  the  derivation  just  quoted) 

our  authoriti  !   Mur  Tea.  is  just  as  strong  as  thai    for  the  other 

building         I  bant  or  lost.     The  site  oJ  "Tea'.-  Wall"  is 
ribed    in   the  same  d  I    as  are   the  other   sites,   and   in   similar 

1  in  ignoring  the  description  in  this  i 

while  we  accept  it  in  the  othei  8. 

We  turn  back  il.  I!     -    where  we   read:  Min   Tea  Uleilh  i 
I    .  .  /      Mm  .:.  ///  cuocc  becc  lil  eter  na  dd 

miir  i  >'■  d  atd — literally  " The  I       in  the  Bide 
•  from;-  imed   Temair,  tha  Tea   Miir;  the  little 

hill  tha'  •■!!  the  two  ramparts  in  thi  it  is  there  it  is." 

1  It  is  fa  it  this  ia  not  much  worse  than  Teadwnir,  wliicli  is  given  as  the 
derivation  of  the  name  in  a  well-known  modern  work  on  Iri^li  archaeology. 
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This  is  the  reading  of  R,  B,  II,  and  U  :  though  the  last-named  MS.,  by  an 
accidental  lipography,  has  dropped  the  first  four  words.1  L  inserts  eturru 

"  between  them  *'  after  the  opening  words  Mur  Tea—"  them  "  being  the 
Forrad  and  Tech  Cormaic,  described  in  the  sentences  immediately  preceding. 
The  same  MS.  also  interpolates  an  intrusive  gloss,  explaining  who  Tea  was, 
enumerating  the  previous  names  of  Temair,  and  stating  that  the  site  received 

its  present  name  because  Tea  was  buried  etir  Idthravh  ind  Foraid  7  vnd 

Bigthaige,  "  between  the  site  of  the  Forrad  and  of  the  Royal  House." 
In  the  current  section  we  are  concerned  with  the  topography  only,  so  that 

we  must  not  at  present  follow  up  the  side  issues  raised  by  this  note,  such  as 

the  previous  names  of  Temair  or  the  personality  of  Tea.  These  are  subjects 
for  later  consideration.  We  therefore  concentrate  our  attention  on  the 

nature  and  position  of  Mur  Tea.  The  first  thing  which  we  notice  is  that  the 

ramparts  surrounding  Tech  Cormaic  and  the  Forrad  are  actually  in  contact, 

and  there  is,  therefore,  no  room  for  any  structure  between  them ;  it  follows 

that  there  must  be  something  wrong  withL's  reading  eh(,rru,a,nd  with  the  asser- 
tion based  upon  it  in  the  interpolated  gloss.  Looking  back  to  the  other  mss., 

which  omit  eturru,  we  see  that  Mur  Tea  was  a  hillock  (cnoc  beco),  that  is,  a 

burial  tumulus,  which  is  just  what  we  should  expect  it  to  be  from  the 

legends  associated  with  it.  Such  a  structure  would  not  naturally  be  described 

as  a  mur.  We  are  therefore  justified  in  concluding  (as  has  already  been 

suggested)  that  the  name  current  in  our  authorities  is  artificial,  devised  in 

the  interests  of  their  etymology  of  the  name  Temair.2  We  learn  further 
that  it  was  situated  between  two  ramparts,  and  that  it  was  south  of  something 

—presumably  at  the  south  side  of  Raith  Rig  itself. 

It  has  apparently  never  been  noticed  that  in  the  very  place  indicated — at 

the  south  side  of  the  Raith  and  just  inside  the  great  rampart— there  is  a 
slight  rise  in  the  ground,  which  has  all  the  appearance  of  being  the  base  of  a 

levelled  mound.  Its  diameter  is  about  33  feet,  and  its  place  can  be  fixed  by 

the  following  compass-bearings3 : — 

To  Trim  Yellow  Steeple    278° 

To  a  gap  in  a  plantation  of  trees  on  a  hill  bo  the  north-east,  .  330D 
To  the  statue  of  St  Patrick,    30° 

To  the  south-east  pinnacle  of  Tara  Church  Tower,        .         .  40° 

1  The  scribe  has,  indeed,  omitted  the  whole  of  the  previous  description  of  the  Forrad  ; 

his  eye  having  wandered  from  fades,  which  in  the  text  precedes  that  description,  to  the 
same  word  in  the  sentence  quoted  above. 

-  A  more  suitable,  perhaps  the  original,  name  (Lecht  Tea)  is  preserved  in  a  line  <>f  a 

poem  quoted  in  O'Clery's  Glossary,  s.  v.  toinneamh.     800  Retnw  celtique,  v,  p.  57. 
3  Taken  with  a  prismatic  compass  in  the  middle  of  July,  1!M7. 
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I  have  no  doubt  in  my  own  mind  that  this  is  the  trace  of  the  tumulus 

called  "Mur  Tea,  and  regarded  as  the  grave  of  the  eponymous  foundress  of 

Temair.  Such  a  place  would  naturally  be  an  especially  "gentle  "  spot;  and 
it  is  not  surprising  that  when  Cormac  stood  upon  it  alone  one  day  he  had  a 

vision  of  the  s/d-folk.1 

It  may  ho  more  than  a  mere  coincidence  that  the  traditional  grave 

of  the  foundress  holds  roughly  the  same  position  relative  to  Raith  Pig  that 

the  grave  of  Loeguire  is  said  to  hold  with  regard  to  the  fort  which  hears 
his  name. 

For  the  topography  of  Mur  Tea  we  are  entirely  dependent  upon  PI). 
There  is  some  valuable  traditional  matter  in  VD  to  which  we  must  return 

later,  but  nothing  to  throw  light  on  the  appearance  of  the  mound.  It  is, 

however,  worth  passing  notice  that  Yl>  i  :> ;  :iii  contrasts  the  /wasr  (tech) of 

Te  l.  round  which  was  n  rampart,  with  hex  grave  outside  the  rampart  (roadnacht 

iar  in  it, ■  amuig),  showing  that  there  were  two  sites  associated  with  the 
princess.  The  house  was  presumably  identical  with  the  Forrad,  the  grave 

with  the  tumulus  here  described.  The  "  rampart  "  here  mentioned  is  of  course 
that  of  the  Forrad,  not  the  later-built  Raith  Rig. 

'.i.  Caprach  Corniaic 

Caprach  Cormaic  was  a  well  fa  (deb  Rdt/ia  na  Big  anoir,  "  under  the  side  of 

Raith  Rfg  eastward  "(PD  10).    According  to  YI>iii  L22,it  was  iRdith  Uig,6 

,"in  R.U.,  from  R.R.  eastward."    This  coincides  with  the  posi- 
tion of  the  spring  identified  by  Petrie  with  Nemnach.     Remembering  that 

the  nam  igh  "  still  survives  in  the  townland  next  to  that  containing 

Petrie's  Nemnach,'  I  suggest  that  Petrie's  identification  was  wrong,  and  that 
the  spring  in  question  was  really  Caprach  Cormaic.  Caprach  apparently 
meant  fed  buil  Very  likely  the  well  was  covered  with  some 

protecting  structure  from  which  it  derived  it-  nine-  just  Buch  a  covering, 
in  fact,  as  still  roots  it  over. 

Petrie  himself  unable  to  discover  Caprach  Cormaic.     He  says 

I  /  t  no  very  satisfactory  reason,  that  it  must  have  been  south 

of  Nemnach  ;  but  on  Ids  restored  map  of  the  Bite  he  places  it  tothe  north-east 

of  his  Nemnach  '. 
Caprach  Cormaic  had  three  other  names,  ac  PDgoes  on  to  tell  us:  Liaig 

I,  .  m.  193. 

well  is  n.iw  in  Castleboy  townland  ;  but  the  meariic,'  of  Cabragh  comes  to  within 
100  feet  of  rlu-  spring.     Indeed,  there  is  a  sort  of  projection  jntting  oul  from  the  main 

igh  towards  the  spring  ;  it  looks  -is  though  Cabragh  had  originally  been  laid 
oat  t.i  include  the  site  of  the  well,  bat  that  a  sub*,  quenl  oni  roachmenl   oi  <  lastleboy  had 
cut  il  on)       3    i  the  townland  boundaries  as  indicated  in  the  plan,  Plate  VII 

So  M  /.  with  a  query. 
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(Liaig  na  Fian  in  H),  Tipra  Bo  Findc,  ami  Derc  Dub.  VI)  iii  125  gives  the 

three  names  rather  differently :  Liaig  Da.il  Duib  Duirb,  Tiiath  Linde,  and 

Tipra  Bo  Finde;  it  also  speaks  of  the  well  (iii  12.">)  as  Topur  Tuirme  Claud, 
which  looks  like  a  fourth  name.  These  names,  though  obscure,  and  perhaps 

corrupt  (as  Gwynn  suggests  in  his  note  ml  /or.),  are  very  suggestive.  Liaig, 

"Physician,"  indicates  a  medico-magical  spring  of  some  kind.  Tipra  Bd 

Finde  mast  refer  to  some  sacred  white  cow.  Derc  Dub,  "  black  eye,"  may 
be  merely  a  descriptive  name,  applied  to  the  dark  waters;  while  Topur 

Tuirme  ('land,  "  the  well  of  numbering  of  clans,"  is,  as  we  shall  see,  a  name 
or  expression  very  suggestive  in  the  light  of  certain  traditions  regarding  the 

foundation  of  Temair.  I  am,  indeed,  inclined  to  suspect  that  the  sacredness 

of  the  ridge  of  Temair  has  its  roots  in  the  beautifully  pure  waters  that  now 

richly  from  this  particular  spring.  It  is  now  called  St  Patrick's  Well :  is 

"  Patrick  "  here  a  popular  corruption  of  "  Capraeh  "? 
PD  tells  us  that  there  was  a  proverb  current,  Ni  tact  a  laeg  go  liaig,  which 

would  mean  literally  "  its  calf  does  not  go  to  a  healer  " — Laeg  being  the 
name  of  another  spring  on  the  opposite  slope  of  the  ridge.  The  proverb 

evidently  meant  that  two  incompatible  things  do  not  associate  together.  But 

I  suspect  that  the  writer  of  PD  has  corrupted  the  saying,  the  jingle  of  laeg 

and  liaig  having  proved  too  tempting  for  him  ;  and  that  the  original  version 

was  ni  tod  a  loeg  co  boin  final,  "  its  calf  does  not  go  to  a  white  cow."  This 
emendation  adds  point  to  the  proverb,  and  explains  the  otherwise  meaningless 

little  word  a  before  laeg.  Possibly  the  "  Calf "  well  was  supposed  to  be 

actually  an  outflow  from  the  well  of  the  "  White  Cow."  I  he  latter  animal 
may  be  identified  with  Glas  Tcmrach,  the  Grey  [Cow]  of  Temair,  which  gave 

its  Dame  to  the  next  site  that  we  meet  with.  It  may  also  be  the  same  as  the 

White  Cow  after  which  the  River  Boyne  is  named. 

According  to  Wilde,1  this  spring  was  "formerly  shaded  by  a  magnificent 

ash-tree."  May  this  have  been  the  scion  of  an  ancient  sacred  tree,  planted 
by  the  holy  well  ? 

10.  Duma  na  Bo 

The  "Mound  of  the  Cow"  was  westward  from  Duma  na  nGiall  (IT)  11). 

VD  iii  90  calls  this  monument  Cnoc  Bo,  and  says  that  it  was  '  downward 
from  Raith  Rig  [fri  BJl.  anis),  which  would  suggest  that  it  was  outside, 

not  inside,  the  rampart.  It  is  curious  that  I'D  does  not  enumerate  either 

Duma  na  Bo  or  Duma  na  nGiall  among  the  decent  or  "notable  things  "of 
Raith  Rig. 

3  Beauties  of  Boy  tie  and  Blackuxtter,  2nd  cdn.,  [>.  125. 

X,    , 
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The  identification  of  Duma  na  Bo  is  a  problem  of  some  difficulty.  Duma 

na  nGiall  is  conspicuous  enough.  West  of  it  Petrie  marks  on  his  map,  and 

describes,1  a  mound  6  feet  high  and  40  feet  in  diameter  at  the  base,  which 
he  calls  Duma  na  E  N  withstanding  the  most  careful  search  neither 

Mr.  Westropp  nor  I  could  discover  the  .slightest  trace  of  it.  I  find  it  hard 

■elieve  in  the  total  disappearance  of  so  large  an  eaithwork  within  the 

past  eighty  ;  ggers    vould  have  left  trace  of  their 

nefario   -  If  it  v.  -  -  on  the  old  6-in.  O..S.  map,   I 

.id  not  hesitate  I         -        definitely  that  the  mound  described  by  Petrie 
never  existed  at  all,  and  that  his  :  it  is  due  to  some  freak  of  men. 

-   iue  confusion  in  his  notes,  or  in  those  of  O'Donovan.    The  rough  plan 
drawn  by  the  latter,  bound  into  the  Ordnance  Survey  Lette:  -  -  the 
mound,  but  the  accompanying  description  gives  no  particulars  regarding  it. 

It  has  escaped  notice  that  there  is  a  mound  incorporated  with  the  north- 
ern corner  of  the  outer  rampart  of  the  structure  here  called  Tech  Cormaic. 

The  outermost  fosse  h  deflected  so  a  id  interfering  with  it 

the  pla:  '.'Hi.     It  s--ems  as  though  this  mound  had  existed  before 
the  buil       g  of  Ti  bad  been  net-  -  modify  the  plan 

he  latter  earthw  fcerfering    with    it — doubtless, 
ause  it  be  injured. 

Th-  Ity  in  re  -  position  of  this  mound  with  the 

din  !  .en  in  I'D;  but  ma  na  B6  i;  to 
ght  have  been,  and  there  is  nothing  here  that  can  be 

identified  with  Duma  na  Bo. 

11.    ,  <  nGiall 

The      M  :  rad 

l'l'   1-  :i  with  .i  prominent   mound  roughly  in  that 
.-.u.     There  can  be  little 

-  a  burial   tumulus,   not   t:  ;    a    dwelling,   as    l'etrie 
supposed. 

It    -  •>    Duma  na  nGiall  should  i-e  mentioned  along  with 
5  W  d  on  Hi  w  th    i-  the "•  Th 

p.  164,  
upj*.T  

mar_ _     Fdl 

i!'I>  13  .  was  beside  Duma  na  nGiall  to 

nention  it :;  but  t  rig         The 

-  H  -  ij  -        1k,  which  is  more  nearly  correct. 

u  Temrach    in  82)  is  not  a  referent  ue  ;  it  simply  niean.->  "  the  vallum 
•i  Temair.' 
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author  of  the  poem  apparently  meant  to  describe  it  at  length,  for  he  mentions 

Duma  na  nGiall  first  of  all  the  monuments  of  Temair,  entirely  out  of  its 

proper  order,  most  likely  because  of  its  proximity  to  Fill.  From  many  points 

of  view  Fal  was  the  most  noteworthy  of  all  the  monuments  of  Tein.iii. 

The  historical  and  religious  significance  of  Fal  will  be  discussed  later;  at 

present  we  are  concerned  with  its  identification  only.  The  late  tradition 

connecting  Fal  with  the  Coronation  Stone  now  in  Westminster  Abbey  is  not 

worth  the  expense  of  a  drop  of  printer's  ink.1  Petrie's  identification  of  Fal 

with  the  stone  now  erected  over  the  "  Croppies'  grave,"  on  the  summit  of  the 
mound  here  called  Tech  Cormaic,  derives  much  weight  from  its  resemblance 

to  other  inauguration  stones,2  and  from  the  fact  that  till  1798  it  actually  lay 
beside  Duma  na  nGiall,  the  place  indicated  by  Dind-shcnclias  Ercnn.  Certainty 
is  impossible,  but  the  identification  is  not  without  a  considerable  measure  of 

probability.  The  initials  of  the  buried  rebels,  with  the  formula  R.I.P.,'  are 
now  carved  on  the  stone ;  but  archaeologically  it  has  no  more  business  on  the 

mound  where  it  now  stands  than  has  the  unseemly  statue  of  St.  Patrick 

erected  beside  it  in  recent  years. 

Petrie,  who  describes  and  figures  this  stone  {Tara,  p.  162),  reports, 

evidently  at  second  hand,  an  erroneous  statement  as  to  its  dimensions.  He 

says  that  it  stands  6  feet  above  ground,  and  that  it  is  12  feet  in  total  length. 

In  point  of  fact,  it  stands  just  under  5  feet  high  above  ground  ;  and  the  late 

Dr.  Cochrane,  who  saw  it  uncovered  to  its  base,  assured  me  that  it  is  not  more 

than  6  feet  in  total  length. 

13.  Lecht  Con  ocus  Cctltin 

Two  stones,  now  disappeared,  on  the  western  slope,  level  with  Raith  Kig 

(isin  leitir  hi  comardus  Bdtha  na  Rig  slar,  I'l  >  14 1 .  YD  associated  the 
monument  with  Cnoc  B6  (iii  89,  90).  PD  tells,  in  a  not  very  intelligible 

abstract,  the  tale  of  how  Cii  killed  Cethen,  and  was  himself  slain  in  revenge; 

1  A  curious  version  of  the  well-known  old-wives'  tele  which  makes  the  Westminster 

stone,  the  Scone  stone,  Lia  Fail,  and  Jacob's  pillar  identical  with  one  another  is  abstracted 
in  lievue  celtvjut,  xxiii,  227,  from  Boletin  de  la  Real  Academia  de  la  Historia  ■!•  Madrid, 
vol.  xl.  It  is  not  easy  to  make  out  from  this  review  whether  the  Spanish  story  is  merely 

a  confused  rechauffe  of  the  familiar  material,  or  is  genuinely  an  alternative  version  of  the 

legend.  But  this  question  is  here  of  very  little  consequence.  Skene's  brochure  on  the 
Coronation  Stone  (Edinburgh,  ISti'J)  still  remains  the  best  compilation  of  the  literary 
material. 

-  Such  as  that  wrongly  called  the  Stone  of  Dathi  at  Rathcroghan.  Excavation  has 
shown  that  the  mound  under  this  stone  is  merely  an  adapted  esker.  and  contains  no 
interment. 

3  In  spite  of  an  imaginative  article  in  Proceedings  K.I. A.,  ix,  b'AK  there  is  no  trace  of 
any  ancient  carving  on  the  stone. 
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an  incident  which  formed  the  alleged  basis  of  a  proverb,  domgniis  Cu  is 

you  have  played  Cu  and  Cethen  on  me."     The  story  is  ascribed  to 
the  time  of  Cormac.  of  whom  Cethen  is  said  to  have  been  the  table-attendant 

(ronda    ■  . 14.  Loeg 

The     Calf  well,  of  which  we  have  already  spoken  in  connexion  with 

is  i'ii  the  slope  northward  from  the  stone  of  Cethen,  and 

un  that  Bowed  westward  (PD  15).     It  exists,  as  a 

.1   and   insignificant   source  of   muddy   water,  in  the  place  indicated  by 

Pelrie:  a  modern  structure  of  stones,  resembling  a  .-mall  souterrain,  roofs  it 

in.     It  is  not  marked  on  the  25-inch  Ordnance  map ;  it;  place  there  would 

be  a  Bhort  du  "i"  the  letter  0  in  the  u>wnlaud-name  fudeen, 
and  in  the  same  field. 

1">.  n~niaic 

The  -it..-  of  Cormac's  Kitchen  was  on  the  slope  of  the  hill  on  the  brink  of, 

and  Loeg  i  I'D  10,  VD  iii  132).     There  is  now  no  trace  of  this 
structure;  it  may  have  been  of  wood  ami  unfortified. 

16.  Bdith  na  5 

i  Duma  na  nGiall,  and  northward  from  Fal  (either  the  stone  so  called 

the  vallum,"  i.e.  Baith  liig:  I'D  17.  VD  iii  81).    <  identified  by 
tie  with  the  ring-fort  north  of  Baith  liig.1     It  baa  been  almost  wholly 

de\  .  v  the  people  who  were  searching  for  the  Ark  of  the  Covenant. 
It  is  characteristic  of  them  that  tfa  _  for  the  treasures  of  their 

patron  saint 'J  laith.  though  all  the 
authorities  agree  in  putting  the  grave  of  that  lady  to  the  south  of  it. 

in  Fodla  is  Baid  to  have  built  a  structure  called 

Miir  %0  Demrach,  the  institution  of 

which  ;-  him.     This  building,  whatever  it  may  have 
been,  i>  not  mentioned  in  .  a     other  historians  seem 

to  speak  of  .  gb  it  were  well  known.     It  must  have  been  a  building, 

for  Ollom   Fodla  is  said  to  have  died  within  it;    and  it  is  unnecessary  to 

i- 'int  out  that  ;  -eh  a  tradition  proves  the  existence  of  the 

structure  to  which  it   was  attached,  <juite   independently  of    the   question 

whether  Ollom  1  real  existence  or  not     While  it  is  unpro- 

fitable  to  indulge   unduly  in  speculation.-   that  cannot  be  verified,  I  may 
.ere  that  it  has  occurred   to  me  that   in  Baith  na 

id  we  are  to  see  the  building  originally  called  Miir  nOlloman.    The  name 

1  Tari,  p.  171. 
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Raith  ua  Senad  is  obviously  later  than  Christianity ;  and  when  Tech 

Midchuarta  superseded  the  older  building  as  tlie  place  of  assembly,  and 
when  the  raith  before  us  became  associated  in  tradition  with  the  three 

''Synods"  said  to  have  been  held  within  it,  the  later  name  might  con- 
ceivably have  completely  ousted  the  earlier.  If  the  raith  had  been  an 

ancient  assembly-place,  it  would  be  natural  to  choose  it  for  the  convention 

of  the  "  Synods." 
Had  the  Anglo-Israelites  even  done  so  much  as  to  record  what  they 

actually  did  find,  we  might  have  partly  forgiven  them.  But  they  did  not 

even  make  this  small  compensation  for  their  offence  against  science  and 

against  reason.  Mr.  Westropp  tells  me  that  after  many  inquiries  he  could 

not  learn  more  than  that  a  heap  of  bones,  supposed  to  be  a  skeleton,  was 

found,  having  the  skull  underneath ;  and  some  Roman  coins,  supposed  to 

have  been  inserted  by  some  practical  joker.  There  was  also  a  rock-cut 

ditch,  not,  apparently,  coincident  with  the  fosse  of  the  rampart.'  Without 
seeing  this  it  would  be  impossible  to  come  to  any  conclusion  about  it ;  it 

might  be  nothing  more  than  a  natural  flaw  in  the  surface  of  the  underlying 

rock.  But  if  it  be  really  an  artificial  feature,  it  is  very  important,  and 

would  to  some  extent  corroborate  the  theory  put  forward  above — showing 
that  some  ancient  structure  had  existed  on  this  site,  and  that  the  earthworks 

represented  a  later  restoration  or  alteration.  If  ever  an  atlenipt  should 

be  made  to  repair  the  injury  done  to  Raith  na  Sen  ad — as  I  have  been 

informed  is  in  contemplation — it  may  be  hoped  that  the  opportunity  will  be 

taken  to  determine  the  real  nature  of  this  rock-cutting. 
A  mound  or  tumulus  is  incorporated  with  the  ramparts  of  this  raith  on 

the  western  side;  just  as  a  similar  mound  is  incorporated  with  Tech  Cormaie. 

Petrie  records  a  popular  name  for  this,  current  in  his  time,  "  the  King's 

Chair." 

17.  Pupall  Adamnuin 

The  site  of  Adamnan's  Pavilion  was  inside  Raith  na  Senad  (PD  18). 

Petrie  identified  it  with  the  mound  popularly  called  the  ''King's  Chair";5 
and  it  is  quite  possible  that  this  is  what  the  writer  of  Dind-shenchas  Erenn 
intended.  It  is  most  probable  that  the  real  Pupall  Adamnain  was  merely  a 

building  of  a  temporary  nature, which  would  scarcely  have  survived  to  our  time. 

PD  speaks  merely  of  the  site  (Idthrach)  of  the  Pavilion,  which  suggests  thai 

no  actual  building  was  extant  when  the  author  wrote.  Adamnan's  presidency 

1  See  Journal,  Royal  Society  of  Antiquaries  of  Ireland,  xxx.  I T*j  :   xx.xv.  404.     The 
coins  are  there  said  to  have  been  of  Constantino  the  Great. 

:  Tata,  p.  175. 
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at    the  third  of   the  synods  which  gave  Raith    na  Senad  its  name  was  an 

evenl  of  considerable  historical  importance;  still,  it  is  hardly  sufficient  to 

account  for  the  occurrence  of  a  knot  of  sites  just  at  this  part  of  the  ridge, 

permanently  bearing  his  name.     A  possible  reason  for  this  curious  fact  will 

be  given  presently. 
18.  Oros  Adamndin 

The  Cross  of  Adamnan,  so  called,  was  at  the  entrance  {arleloib)  of  Edith 

na  Senad,  eastward  soir),  according  to  1'1»  18. 
.Insi  about  the  place  indicated,  though  perhaps  a  little  too  far  from  the 

Raith  to  make  the  expression  arbeloib  strictly  accurate,  there  is  a  rude  pillar- 
stone.  It  La  of  red  sandstone,  5  feet  5  Luches  high  above  ground,  2  feet 

broad  at  base,  and  10  inches  thick;  and  it  stands  in  the  graveyard,  not  far 

from  the  modern  church,  to  the  south-west  of  it.  A  small  figure,  1  foot 

"i  inches  high,  is  carved  in  relief  on  its  eastern  face,  8J  inches  above  ground. 

The  top  hi'  the  Btone  is  fractured  ;  ami  I 'i 'trie  not  unnaturally  took  this  Btone 

to  be  the  Btunip  of  Adainnan'E  I 
II  id  the  stum-  I   n  a  little  furthei  i"  the  Bouth,  I  should  have  preferred 

tu  identify  it  with  Lecht  Maine,  another  monument,  which  we  have  not  yet 

mentioned.  But  probably  it  actually  is  the  Btone  to  which  Dvnd-shenchas 
i  under  the  nam'-  I  I  lamndin.  This  does  not  amount  to  an 

admission  of  the  historic  truth  of  the  tradition  that  associated  it  with 

\  imnan,  or  even  of  the  idea  that  it  is  the  Btump  of  a  cross.  On  both 
Btatemeuta  I  am  inclined  to  throw  i   siderable  doubt. 

In  the  first  place,  thi  lin  amount  of  improbability  in  the  idea 

tli.it  Adamnan  could  have  had  anything  to  do  with  the  erection  of  a  massive 

to  which  he  Beems  to  I  I  a  mere  flying  visit.     In 

the  nature  of  the  Bculpture  on  the  eastern  face  is  not  such 

a- we  usually  fiml  at  with   Iti.-h   crosses.     In   the  third   place,  the 
Btone  was  in  the  same  condition  as  we  see  it  now,  in  the  tenth  or  eleventh 

tury  when  VD  for  that  poem  (lit  leaks  of  it  by  the 

non-committal  word  Itae, " stone,"  and  does  not  call  it  This  would 
mean  that  the  ci  was  then  already  But  such  a  destruction 

wmilil  involve  no  little  violence,  and  would  I  sacrilege 

not  likely  at  the  time. 

I  regard  this  Btone,  like  the  other  Btones  of  Temair  now  lost.  .>-  a  pagan 
monument     It  ivable  that  Adamnan  consecrated  il  to  Christianity 

erecting  in  its  top  been  done  in  the  case  of  the 

nhir  of  Dol.'  I  can  offer  no  objection  to  this  way  of  saving  the  tradi- 
tion :  it  would,  ind   1.  account  for  the  preservation  of  this  particular  stone. 

i.  p.  17"'  3<     the  illustnitii.ii  iii  Dechelette'a  Ma  i,  (40. 
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The  sculpture  carved  in  relief  on  the  eastern  face  of  the  stone  has  been 

insufficiently  examined  by  Petrie  and  his  followers,  and  Petrie's  drawing1  is 
a  very  inadequate  representation  of  it.  It  is,  in  truth,  of  extraordinary 

interest.  It  represents  a  human  figure  with  bowed  legs  crossed  at  the  feet. 

There  are  enormous  projections  at  the  sides  of  the  head,  the  nature  of  which, 

owing  to  the  weathered  condition  of  the  monument,  it  is  impossible  clearly 

to  make  out.  But  they  have  every  appearance  of  being  a  pair  of  horns. 

(See  Plate  VIII).2 
A  cross-legged,  horned  human  figure  can  have  but  one  meaning  when 

found  in  a  Celtic  region.  It  must  represent  the  important  deity  which  on  one 
of  the  famous  Paris  altars  is  named  cernunnos. 

Cernunnos  has  all  the  barbaric  characteristics  of  a  very  ancient,  primitive 

deity.  He  seems,  indeed,  to  be  an  animal  god  arrested  while  in  the  very 

process  of  "  anthropomorphising."  Several  well-known  representations  of  him 
exist  on  the  Continent,  which,  though  differing  in  minor  details,  agree  in 

figuring  the  deity  in  a  cross-legged,  Buddha-like  attitude,  and  in  decking  him 
out  with  one  or  more  massive  torques.  On  the  head  are  horns,  usually  of  a 

stag,  but  sometimes  of  a  ram.  The  Temair  relief  agrees  to  some  extent  with 

the  Continental  sculptures  in  the  attitude,  and  apparently  in  the  horns.  I 

could  not  feel  so  sure  of  the  torque,  owing  to  the  weathered  condition  of  the 

stone.  It  is  difficult  to  guard  oneself  against  tricks  of  imagination  in  an 

investigation  of  the  kind ;  so  I  will  only  say,  with  the  utmost  caution,  that  it 

is  not  impossible  that  the  figure  actually  has  such  a  collar.3  It  is  not  a  little 
remarkable  that  the  two  torques  which  are  now  among  the  chief  treasures  of 

the  Pioyal  Irish  Academy  Museum  were  found  somewhere  in  the  neighbour- 

hood of  this  stone.1  These  gigantic  ornaments,  too  large  to  be  used  by  any 

human  being  except  as  a  girdle,5  may  well  have  been  votive  offerings  to  the 

'  Tara,  p.  176. 

-  The  figure,  owing  to  its  bad  state,  is  a  very  difficult  subject  for  the  camera.  The 
photograph  reproduced  on  Plate  VIII  is  not  very  satisfactory,  but  it  is  the  best  of  several 
attempts. 

3  After  the  above  words  had  been  written,  I  put  the  observations  which  they  contain 
to  the  following  test  :—  With  Mr.  Westropp  I  conducted  to  Temair  a  party  of  young  friends 
who  had  never  been  there  before,  had  no  previous  knowledge  of  the  stone  in  question,  and 
had  never  heard  of  Cernunnos  or  of  his  attributes.  We  asked  them  to  describe,  without 

any  assistance  or  hints  from  us,  what  they  saw  in  the  sculpture.  After  remarking  on  the 

obvious  features,  eyes,  mouth,  &c.,  one  of  them  said  "  he  has  very  large  ears  ....  or  are 

they  horns?  ....  and  he  seems  to  have  something  round  his  neck."  Mr.  Armstrong 
has  called  my  attention  to  a  note  in  Wilde's  Beauties  of  the  Boyne  ami  Blackwater  ('2nd 
Edn.,  1850,  p.  123),  where  the  figure  is  described  as  having  "something  like  horns  upon 

the  head."  *  Tara.  p.  181. 

3  Compare  the  girdle-torque  worn  by  the  figure  of  N'odens  (Bathurst,  /  ■  •  Park, 
plate  xiii). 

R.I. A,   PROC.  VOL.   XXXIV,  SECT.  C.  [86] 
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ancient  Celtic   god  of  wealth.     Possibly  they  decorated  a  colossal  wooden 

ettigy  of  the  deity. 

If  this  identification  be  admit  ted.  some  important  consequences  will 

result.  In  the  first  place,  the  stone  will  assume  the  great  interest  of  being 

the  only  sculptured  representation  of  a  deity  surviving  from  pagan  times  in 

[reland.  In  the  second  place,  it  will  cast  some  doubt  on  the  theory  that 

there  was  a  Drnidic  prohibition  of  images,  for  which  M.  Salomon  Reinaeh  has 

argued  with  all  his  wealth  of  learning  and  persuasiveness,'  and  may  perhaps 

rehabilitate  Lucan'a  evidence  for  the  use  of  wooden  images  among  the  pagan 
Celts,  upon  which  much  doubt  has  been  thrown.  In  the  third  place,  it  is 

possible  that  it  may  Bhow  in  what  dim  tion  to  look  for  the  origin  of  those 

strange  figures,  railed  by  the  silly  name  Shedah-na-gig,  i.e.,  Sile  na  gcioch} 

"Sheila  of  the  Breasts."  Though  these  are  female  and  have  had  an 
element  of  obscenity  imported  into  them,  the  squatting  form  of  Cernunnos 

is  the  basis  on  which  they  have  been  designed.  A  glance  at  such  an  example 

as  th  it  at  White  Island.  Co.  81igo,'  will  make. this  clear.     These  figures  thus 

seem  to  be  survivals  into  Christianity  of  a  perverted   representation  of   ■ 
of  the  most  important  gods  of  Celtic  pagandom. 

If  this  w  red  Btone  erected  beside  aome  sanctuary  of  Cernunno 

and  it  m  iv  be  ii"  mere  accident  that  i  Christian  church  now  stands  on  the 

spot— additional  point  would  then  be  _  for  the  tradition  repented  in 
PD  20  and  VI>  iii  84,  that  close  by  this  monument  was  the  house  that  was 

burnt  over  the  head  of  Benen  (Beniat  in  VI  >  St.  Patrick's  follower,  and  the 
druid  Lucetmoel.'     As  the  hi  built  of  w   1  specially  for  the  experi- 

ment, if  we  may  trust  our  authority,  it  is  useless  to  look  for  its  remain 

1'1»  tells  us  that  it   was'  a  short  distance  south-east  of  Adamnan's  Cross,  a 

little  east    of   the    path."      It    is   very    likely    that    the    house   would    he   built 
somewhere  near  the  Banctuary  of  the  deity  under  whose  protection  the  druida 

of  king  Loeguire  hoped  to  confute  the  preachei  ige  doctrines. 

South  of  the  Cross  were  the  Seat  and  Mound  of  Adamnan  .-.»/'</'  Adamndin 

-  ,i  Duma,  I'll  18).     Thesehave  I   n  effectually  obliterated  by  generations  of 
jk,  why  were  they  called  aftei  Adamnan? 

I    rured  m  Journal,  1:  y.  Bist.  and  Arch.  Aasocn.  "f  [reland,  -if.  iv,  vol.  v,  p.  283. 
3  The  Dame  of  the  giant  Cormoran,  killed  l>y  .luck  the  Giant-killer,  is  perhaps  a  cor- 

ruption of  Cernunnos,  as  the  three-headed  giant  wli"  enters  into  the  same  nursery  tale 

appears  to  be  a  reminiscence  ..t"  the  tricephalous  god  of  whom  several  figures  exist. 
.  p.  176,  where  the  story  is  given  in  full  from  Muirchu. 

\  .    n -i  icuona  earthen  mound  running  round  the  ftraveyard  just  inside  ilie  enclosing 
wall  looks  at  first  *i:.'ht  like  another  earthwork  of  the  Temair  scries.    But  I  cannot  regard 
il  as  anything  more  than  anold  boundary  of  the  cemetery.     [I  i  ar,  and  follows 

tly  the  line  of  the  ater    tone  wall  that  runs  outside  it, 
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Especially,  what  was  he  doing  at  Temair  with  a  duma  '.  Once  inure  we  seem 

to  detect  evidence  of  evasion  ;  a  re-dedication  (to  the  <  'hristian  saint  connected 
with  an  event  taking  place  at  this  part  of  the  hill)  of  features  previously 

associated  with  the  name  of  some  pagan  deity.  Li',  as  1  have  suggested,  the 
so-called  Cross  of  Adamnan  was  really  a  sacred  stone  originally  dedicated  to 
Cernunnos  (by  whatever  name  Cernunnos  may  have  been  called  in  Ireland), 

the  "seat"  and  the  "  mound  "  may  very  well  have  been  dedicated  to  the 
same  deity. 

But  why  should  they  be  called  after  Adamnan  rather  than  Patrick',  or 
Ruadan,  who  also  presided  at  synods  held  in  the  same  raith  ?  Is  it  because 

of  the  homunculus  sculptured  on  the  standing  stone  V 

It  should  be  noticed  in  passing  that  O'Donovan  identified  this  stone  with 

Lia  Fail,2  and  records  a  local  tradition  that  it  marked  the  grave  of 
Cormac  mac  Airt.  He  does  not  forget  to  add  the  obvious  comment  that 

Cormac  was  buried  at  Eos  na  High. 

19.  Lecht  Maine  meic  Munremuir 

Lccht  Maine  meic  Munrenutir  fri  Edith  na  Rig  anoir — "  the  grave  of  AI. 

son  of  M.  is  towards  E.E.  eastward  " — says  PD  19  in  all  the  mss.  except  L, 
which  omits  the  passage.  I  cannot  find  any  story  connecting  Maine  sou  of 

Munremar  with  Temair.  But  the  name  occurs  in  that  very  curious  list, 

Tochostul  Ulacl,  the  persons  to  whom  in  Tain  Bo  Cualnge  the  message  of 

the  Ultonians  was  sent.3  This  catalogue  is  much  manipulated,  and,  as  such 
lists  are  apt  to  be,  is  corrupt.  But  a  very  brief  glance  is  enough  to  show  that 

primarily  and  fundamentally  it  is  a  list  of  gods.  Lug,  Mor-rigu,  Oengus  Per 

Bolg,  Ogma  Grian-ainech,  Tailtiu,  Maeha,  are  the  most  obvious  of  these. 

Diabul  Ard  and  Tarothor  ("Lofty  Demon"  and  "Monster"  have  all  the 
appearance  of  being  Christian  evasions  for  the  names  of  unmentionable 

deities :  and  there  are  other  names  in  the  list  whose  essential  divinity  is  at 

least  probable.  The  names  of  heroes  and  of  places  have  been  interpolated,  at 

a  time  when  the  true  meaning  of  the  list  hud  become  forgotten,  or  when  it 
was  considered  desirable  to  obscure  it ;  but  to  extricate  the  various  elements 

would  need  a  very  long  and  detailed  study,  which  would  here  be  out  of  place. 

The  appearance  in  the  list  of  the  name  of  Maine  mac  Munremair'  suggests 
that  this  is  also  a  divine  name  ;  and  coupling  this  monument  with  the  stone 

of  Mata,  the  stone  of  Fab  and  the  stone  of  Cernunnos,  which  we  have  already 

seen,  we  conclude  that  Lecht  Maine  was  not  a  man's  grave,  but  a  sanctuary, 
with  a  sacred  stone  planted  upon  it. 

1  See  Cormac's  Glossary,  s.  v.  Adamiuin.  '  Tdin,  ed.  Windisch,  lines  47<>."">  cl  seqq. 
-  0.  S.  Loiters,  Month,  p.  22:;.  '  Bunni  in  L,  Muindi  in  LLec. 
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I  have  already  said  that  I  should  prefer  to  identify  the  stone  in  the 

graveyard  with  Lecht  Maine  rather  than  with  Cros  Adamnain.  "  Treasures 

son  of  Fat-neck  "  would  not  be  an  inappropriate  name  for  Cernunnos,  god 
of  wealth,  with  his  thick  torque :  it  might  well  have  been  the  native  name 

more  likely*  a  nickname  for  that  deity.  The  objection  to  the  identification 

has  already  been  hinted  at :  the  graveyard  stone  is  too  far  to  the  north,  and 

could  not  be  described  as      -  Kaith  Rig.     But  why  does  the  compiler  of 

I'D  postpone  all  mention  of  Lecht  Maine  until  he  has.  as  it  were,  passed  the 
latitude  of  Kaith  Big  He  usually  follows  a  regular  order,  from  south  to 

north ;  and  Lecht  Maine  ought  to  have  been  described  along  with  Caprach 

Cnrruaic  if  it  were  really  in  the  place  indie./  m  it  be  that  Eaith  Big  is 
here  a  la  ;>>r  Eaith  na  Senad  '. 

MB  Bluicne 

In  Served   only  in    L.  among  the  Dublin  KSS.,  I'D  21 
dest!     ee  M  el    1!     ..  and  Bluicne  us   'three  small  stones  beside  Kaith  na 

They 

I  in  a  trial. g 
 

-outh.  and  Bluicne  to  the 

north  _  L8L     D  calls  Blocc  "  Bole."' 
in  imp  Fal  only,   is   I   hope  to  show 

In  tl.  graphical  study  we  need  only  note  that  they  have 

disa]  The  ineignifican  etrie,'  of  which  I  can 
find  :inot  be  the  monuments  in  question.    They  are  in  the  wrong 

nd   will   not  tit  in  with  w  are  told  of  the  stones  and   their 

functi  • 

small  and  rounded,  may  be  the  oi  _ 
the  druid  there 

buried  in  the  earth  at  the 

:ne  to  Teniair  befoul  his 

-  that  the  punishment  of  the  druid  was  still 

I  :  -0. 

3  In  the  graveyard  :  marked   '  in  the  plan,  Plate  I.     It  stands  near  the  so- 
called  Cros  Adamnain,  and  is  figured  in  T-ua.  p.  1  - 

.    •  fusion;  in  another  version  in 

:  inted  in  T<  ipirtit<  L  164)  the  name  of  the  druid 

en  M  Mintais.     This  is  evidently  merely  an  adaptation  of  the  Greek  »a>Tn.  but  is 
n^t  much  less  probable  than  Loeguirt.  which  is  clearly  a  confusion  with  the  name  of  the 

kin.  .e  story  the  words  drui  Lotgitiri,  "  the  druid 

■ccurred.  and  .-»  -  ibe  misinterpreted  them  as  "  the  druid  Loeguire." 
According  t>>  the  Lebor  Brecc  version  the  druid  was  swallowed  up  by  the  earth,  giving 

rise  verb  n>^;<"  .'■/     tfai*.     Whatever  this  may  mean,  it  is  not  difficult 
that  the  statement  about  the  dogs  has  somehow  been  derived  from  it. 
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in  progress,  and  therefore  that  the  "  head "  was  still  to  be  seen  when  the 
story  was  written  down;  this  rounded  boulder  might  easily  be  taken  by 

imaginative  persons  as  the  head  of  a  giant  turned  to  stone  and  buried  in  the 

earth  up  to  his  neck.1  Another  stone  connected  with  the  magical  strife  of 
Patrick  and  the  druids  of  Temair  was  seen  by  Tirechan  in  the  south-east  of 

the  raith."     This  has  disappeared,  or  at  least  cannot  be  identified. 

21.  Lecht  in  Abaic 

Lecht  in  Abaic,  the  Dwarf's  Grave,  was  east  of  Moel,  Blocc,  and  Bluicne. 

All  the  Jiss.  of  PD  22  agree  in  saying  that  it  was  sairdes  7  siardes  ("south- 

east and  south-west").  This  is  a  little  cryptical  to  begin  with.  We  are 
further  told  that  "  three  feet  only  is  its  measure,  in  its  little  slough  below ; 
thus  is  the  grave,  a  small  stone  under  the  ground  in  its  western  end  and 

another  in  its  eastern  "  (tri  troigtM  namd  a  tomus  'na  escaid  bice  tis  ;3  is  amlaid 
aid  in  lige,  7  clock  becc  fo  talmain  ina  iarthur  7  aroile  ina  oirther).  This 

seems  to  indicate  a  cist  of  small  size,  sunk  underground,  which  when  PI)  was 

compiled  had  become  full  of  mud.  The  cist  was  probably  meant  to  receive 

a  late  bronze-age  urn  burial ;  its  small  size  suggested  to  legend -framers  that 
its  occupant  had  been  a  dwarf,  who  is  fitted  with  the  name  Sen  ua  Eibric  in 

a  poem  quoted  in  Tara,  p.  180. 

Next  we  learn  that  the  cist  possessed  the  peculiar  property  of  measuring 

three  feet  when  measured  at  one  time,  three  and  a  half  another  time  (fogabtar 

tri  traigid  ind  indara  fecht,  a  tri  co  leith  in  fecht  n-aile).  Such  tales  are 
not  infrequently  told  :  thus  we  often  hear  that  the  members  of  a  monument 

(e.g.  a  stone  circle  ,  when  counted  or  measured  on  different  occasions,  give 

different  results.  So  they  do ;  it  is  not,  however,  a  miracle,  but  the  result  of 

incompetence  on  the  part  of  the  experimenter.  Jt  must  be  noted  carefully 

that  the  apparent  marvel  of  Lecht  in  Abaic  was  on  a  different  footing  from 

the  magical  properties  of  Fal.  The  voice  of  Fal  had  long  been  sileut  when 

PD  was  compiled.  The  writer  of  the  tract  knew  of  it  only  from  tradition, 

and  spoke  of  it  from  second,  or  third,  or  fiftieth  hand.'     But  he  had  only  to 

1  Compare  the  partial  burial  of  the  companion  stones  of  Cenn  Cniaich,  Tripartib  Lift,  i, 
p.  92  :  also  the  story  of  Mata  and  the  warriors,  supra,  p.  241.  Petrie  records  a  tradition 

current  in  his  time  that  the  stones  were  "  left  there  by  the  giants  of  Tara." 
-  Tripartite  Life,  vol.  ii,  p.  307. 

3  This  is  the  reading  of  B,  R.  Variants  are— tomus,  esc  bee  this  (L)  ;  a  Iidho.s  indalitje 
na  esccaid  (H)  ;  cm  a  fad  instead  of  a  tomus  (U). 

4  The  traditions  of  the  properties  of  Lia  Fail  are  fairly  consistent  ;  but  that  they  were 
not  exempt  from  the  tendency  to  exaggeration  to  which  all  orally  transmitted  statements 

are  liable,  is  shown  by  the  list  of  its  wonderful  properties  at  the  end  of  the  existing 
fragment  of  Acallam  na  Sendrach. 
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walk  across  the  hill  of  Teruair — for,  as  we  have  seen,  he  was  already  on  the 

spot — to  test  the  properties  of  Lecht  in  Abaic  to  his  heart's  content. 
The  clue  to  the  marvel  lies  in  the  words  7  Two  stones 

arranged  as  in  the  diagram  here  subjoined  might  be  described  loosely  as 

"lying  south-east  and  south-v.  a  man  standing  at   the  point  where  if 
produced  they  «  Aim  if  A  sures  3  feet  and  B  to  D 

me.  .  all  the  conditio).  Look  back  now  at  PD, and 

it  will  l>e  seen  that  the  properties  of  the  tomb  are  recorded  without  any 
_  -      marvel  at  all  ;  he 

merely  -  _:i  but  intelligibly,  that  the  dimensions  of  the 
tomb  are  different  <m  the  different  sides. 

;b Bui  'ii  this  1  irvation,  if  we  may  dignify  it 

by   -  niisiiin  which   is   perbaps   hardly  to   lie 

won  1  upon  it.  understanding  ii  t" 
mean  th  .  the  habit  of  shifting  their  relative  positii 

•■  infant  meaningless  babblings    were 

first  taken  f'>r  an  inn  :  the  divine  name',  and  then  •      gg      ted  into 
month  t<>  mouth,   till   they 

.     he  marvels  of  Ireland,  bo  we  find  tin- 
ilw  of  Temair.    The 

.  ■ 

Fal 
 
:    

 
T

:

 

 

I  eith
ei 

miniscenl  ke  the  infant   /•    -  grew 

p-]H.rt  of  an  actual 

tremely  •  -   maturity  .- 

among 

t,  would 
fin.  ■  ns  and  \ 

-  201. 

••■♦ted   cas.  Hale)   of    Willingham, 

Cambridgeshire,   wh"  died  in   17  ■"  and  eleven   months,    but 
with  all  th>  Societi     1 74.".. 

reprint    ai   1819, 

p.  :'.l"tr  (.    If  vi  . dually  happened  in  the  cage  of 
this  abortion  similar  to  the  wihi                 ..nee  at  i).-  oi  the  tale  of  Manns  Og 

(Campbell's  H" 
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are  given  in  Tara,  p.  1^0,  and  need  not  here  be  repeated1;  Inn  we  must  nol 
(nail  to  mention  the  entirely  different  Btory  told  in  Acallam  no  Sen&rach 

ed.  Stokes,  line  7!>7S  If.),  t"  the  effeel  bhal  the  dwarf  was  the  property  of 

Conn  Cet-chathach,  and  equal  in  height  to  thrice  his  master'.-  list:  the 
best  chess-  and  checker-player  in  Ireland,  the  best  leech,  and  the  best  peace- 

maker. The  stone  w7as  his  bed,  and  the  largest  man  and  the  smallest  infant 

who  lay  thereon  would  find  just  sufficient  room  for  himself  —  a  sort  of 
converse  of  the  bed  of  Procrustes!  All  the  men  of  Ireland,  we  are  told  iu 

line  7979,  used  to  resort  thither  for  the  experiment.  The  Triads  (Todd  Leet. 

xiii,  p.  14  mention  the  dwarf's  grave  as  one  of  the  three  wonders,  not  merely 
of  Temair,  but  of  all  Ireland. 

It  is  probable  that  the  development  of  the  tale  along  the  lines  indicated 

was  helped  by  the  peculiar  properties,  of  which  we  have  still  to  speak, 
ascribed  to  the  stones  Bloec  and  Bluicne. 

22.  Dall  ocus  Dorcha 

"Blind"  and  "Dark,"  it  appears,  were  two  beggars  who  fought  over  the 
division  of  the  alms  which  they  had  collected,  and  killed  each  other;  the 

dwarf  of  the  previous  monument  rashly  endeavoured  to  separate  them,  and 

was  trampled  to  death  by  the  combatants.  The  beggars  were  commemorated 

by  two  mounds  north  of  the  dwarf's  grave,  which  still  remain  where  Petrie 
records  them,  though  in  a  much  abraded  condition.  Dall  was  south  and 

Dorcha  north.2 

It  is  surely  obvious  that  this  trivial  story  is  merely  a  floating  bit  of  folk- 

lore that  lias  somehow  become  attached  to  these  monuments.  It  is  unlikely 

that  two  beggars  would  have  been  buried  under  special  tumuli  on  the 

summit  of  the  sacred  ridge  of  Temair.  The  story  of  the  blind  beggars  who 

trampled  to  death  one  who  tried  to  separate  them  is  a  rough  rustic  jeu 

d'esprit — a  folk-tale  of  the  kind  technically  called  a  "droll."  Dall  and 
Dorcha  are  names  such  as  might  have  been  given  to  blind  seers:  compare 

Dalian,  the  name  of  the  drtiid  of  king  Eochu  Airem. 

The  essential  point  in  the  description  i  I'D  23   i   tes  at  the  end  of  the 
paragraph.  After  mentioning  the  graves,  their  names,  their  positions  relative 
to  Leeht  in  Abaic  and  to  each  other,  and,  after  hinting  at  the  story  (more 

1  To  them  should  be  added  the  Tomb  of  Amir,  described  by  >~ ennuis  at  the  end  of 
his  list  of  the  wonders  of  Britain.  This  had  the  properties  ascribed  to  Lecht  in  Abaic 
in  an  even  more  remarkable  degree. 

-  Adopting  the  reading  of  H.  The  other  Mss.  have  "  west."  B  has  a  peculiar  reading 
which  makes  Dorcha  west  and  Dall  east.  The  relative  positions  of  these  mounds.  Leo!.; 

in  abaic.  Mdel  and  its  companions,  and  Raith  na  Senad,  are  difficult  to  reconstruct  :  tin- 

plan  shows  the  best  I  can  make  of  the  indications  in  the  l)ind-shench<is. 
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fullv  reported  in  YD),  the  prose  text  a    Is:  7  U  tniir  eturru  7  no.  clocha 
and  there  is  no  rampart  between  them,  and  the  stones  [i.e.. 

Moel,  Blocc,  and  Bluicne],  and  the  grave  [of  the  dwarf]."     This  must  mean 
that  a  radical  connexion  was  recognize      •        sting  between  the  three  groups 
of  monumer.  no  point  in  makiug  the  statement. 

the  nature  of  the  connexion  we  have  no  data  on  which  to  base  a  con- 

te  mounds  of  Pall  and  Dorcha  are  not  marked  on  the  25-inch 

map. 
23. 

do  more  of  the  "Rampart  of  the  Thre  -      than 
1   the  reason  foi  diar  name  are  alike 

unki. 

It   .  around)  Tech  Midchuarta,  and  between  that  structure 

and  Laech-tl  PD  24;  VI         "  L>-  sch-tho  pur.  the  'Warrior-well." 

aknown.1 I  l:  ventured  "ii   any  ther  Mur  na  tri  1    _ 
-,.ur  "ii  U 

24. 

iniiain.  was  at  the  entran< 

PD  25;  YD  iii  SO).     It 
:i :    but  there  is 

the 
_   parallel 

- 

endeavour 

Temair  as  t: 

when  i)  -  Such  a  study 
the  mat-  which  it  has  to  be  based 

Midchuarta  the  materials  are  fuller 

an."  -ther  buildings.     W» 

:uay  be    t  ~»ch   well  :  it  recalls  its   alternative 

appellation.  Liaig  n»  1  I  this  possibility  is  too  slender  to  bear  the  weight  of  any 

•  reason  1-  .nconnected  with  t':ie  incorporation  of  the  (burial  )-mound 
of  the  women  in  the  eastern  wall  of  the  structure.     For  the  meaning  of  the  more  usual 

name.  *ee    Ttu    U  H-.-nry   Bradshaw    Edn., 

preface,  p.  iii. 
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versions  nf  a  remarkable  ground-plan  of  this  structure:  the  short  trad 

Sv/idiugudl'aigi  Midchuarta:  and  some  scattered  references  in  [rish  literature, 
all  of  which  supplement  the  evidence  afforded  by  the  actual  remains. 

The  two  ancient  plans  will  be  found  in  the  Bonk  of  Leinster  i  p.  29  of  the 

facsimile),  and  in  the  Yellow  Book  of  Lecan  (facsimile,  p.  418).  These  have 

been  reproduced  with  sufficient,  but  not  absolute,  accuracy,  in  Tara ;'  as  they 
are  thus  easily  accessible,  it  is  unnecessary  to  repeat  them  here.  The  Lecan 

plan  is  the  fuller,  and  is  much  the  more  carefully  drawn ;  the  Leinster  plan 

is  careless,  and  though  older  in  date  is  on  the  whole  less  likely  to  be 

accurate.  Both  plans  show  a  rectangular  building :  no  attempt  is  made  to 

preserve  the  proportions  of  the  actual  structure,  which  is  drawn  as  though 

nearly  square.  It  is  divided  into  five  aisles,  and  the  single  entrance  door  is 
shown  at  the  lower  end  of  the  central  aisle.  The  two  outer  aisles  are  divided 

into  a  succession  of  what  I  may  call  "pews,"  each  of  them  set  apart  for  the 
use  of  members  of  the  different  trades,  professions,  or  ranks  of  society.  The 

names  of  these,  with  the  joints  of  meat  to  which  their  representatives  were 

entitled  at  the  feasts,  are  written  in  each  of  the  divisions.  The  pews  are 

carefully  marked  off  from  each  other  in  the  Lecan  plan,  but  not  in  the 

Leinster  plan ;  and  the  scribe  of  the  latter  MS.  has  been  careless  in  the 

spacing  of  his  words,  so  that  he  has  had  to  carry  the  two  lower  pews  in  the 
outer  side  aisles  into  the  inner  side  aisles.  The  effect  of  this  has  been  to 

displace  the  doorkeepers  from  their  proper  place  beside  the  door;  one  of 

the  obvious  faults  which  prejudice  the  student  against  the  plan  in  the 
older  MS. 

The  inner  side  aisles  are  similarly  divided.  The  Lecan  plan  shows  a  com- 

partment at  each  side  of  the  door,  that  on  the  left  for  the  doorkeepers,  that  on 

the  right  for  the  buffoons.  Then  there  comes  a  space  where  width  is  obtained 

by  the  omission  of  two  pews  on  each  side,  making  a  Common  Hall  erldr 

caich).  The  Leinster  plan  omits  this  very  probable  feature.  Inwards  from 

the  Common  Hall  the  Lecan  plan  shows  a  succession  of  eight  pews  on  each 

side,  similar  to  those  in  the  outer  aisles,  and  similarly  assigned,  after  which 

there  is  another  open  space,  likewise  obtained  by  omitting  the  last  pew  on 

each  side.  This  open  space  is  apportioned  to  the  table  attendants  and  the 

stewards ;  and  as  it  would  evidently  be  an  advantage  for  these  officers  that 

they  should  be  in  an  open  space,  for  the  convenient  performance  of  their 

duties,  we  once  more  accept  the  Lecan  plan,  which  shows  this  arrangement, 

rather  than  the  Leinster  plan,  which  merely  writes  a  catalogue  of  trades, &c, 

1  In  these  reproductions  the  lines  of  the  plan  are  drawn  correctly  after  the  model  of 

the  MSS.,  though  with  a  mechanical  rigidity.  The  conventional  "print"  lettering  has 
been  substituted  for  any  attempt  to  reproduce  the  handwriting  of  the  mss. 
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with  their  corresponding  joints,  in  the  columns  representing  the  inner  side 

aisles  without  troubling  to  indicate  the  subordinate  divisions. 

The  middle  aisle  is  not  encumbered  with  pews,  and  was  evidently  the 

thoroughfare  through  which  the  pews  in  the  inner  side  aisles  were  reached. 

A-  there  seems  to  have  been  no  right-of-way  provided  from  the  central 

to  the  pews  in  the  outer  aisles,  these  must  have  been  entered  by 

externa]  doors  in  the  sides  of  the  hall.  The  ms.  plans  omit  these  doors,  but 

they  are  mentioned  in  the  Dindshenefms  description.  PD  says  "  there  are 

twelve  or  fourteen  doors  in  it.  namely,  seven  east  and  seven  west."  If  we 
take  the  smaller  number  of  these  alternatives,  twelve  — six  on  each  side — we 

■  me  door  for  every  pair  of  pews  in  tl   titer  aisle,  which  is  the  most  likely 

arrangement. 

There  are  a  number  of  gaps  in  the  mounds  which  now  represent  Tech 

Midchuarta,  and  these  were  taken  by  Petrie  as  being  the  remains  of  the  side 

doorways.  At  p.  186  of  Tarn  he  makes  the  naive  comment.  "  It  may  be  re- 
marked, as  a  curious  proof  of  the  accuracy  of  the  prose  description,  that  the 

uncertainty  as  to  the  number  of  doors  being  twelve  or  fourteen  remains  a 

difficulty  at  the  present  time."     It  cannot,  however,  be  sustained  that  these 
nl  tl   riginal  doorways.     The  remains  have  been  mutilated  by 

ad  by  agriculturists  seeking  top-dressing,  and  some  at  least 

of  tl  to  be  comparatively  modern.     In  any  case  the  number 

of  doors  mentioned  by  the  Dind-shenchns  account  is  wrong  :  for  as  there  wasa 

hi  .-iid  as  well  as  at  the  sides  (teste  the  ancient  plan),  there  must  have 
been  an  odd  number  of  d   ways  in  the  original  structure.  The  Hind-shenchns 

write)  does  not  aim  at  meticulous  accuracy;  he  merely  Bays" there  were 

twelve  or  fourteen  doors  in  it  "  as  a  careless  approximation,  such  as  any  of 
us  may  throw  cut  in  conversation  at  any  hour  of  the  day:  and  we  cannot 

assume,  as  Petrie  tacitly  does,  that  the  remains  were  in  the  same  ruinous  state 

when  he  wide  as  they  now  are. 

A  i  difficultly  is  raised   by  the  presence  of  the  doorkeepers  at 

the  end  doorway.  These  would  Beem  futile  if  there  were  six  unprotected 

doors  in  each  side  of  the  building.  But  i  cording  to  VI  >  iv  .".7.  38,  the  whole 
hall  was  surrounded  by  nine  ramparts;  these  are  perhaps  to  he  opiated  to 

Miir  na  iii  cogur.  liven  if  this  anheard-of  number  of  fences  is  an 

ition,  there  very  likely  \\as  some  sort  ,,i  thicket  fence  surrounding 
the  whole  hall ;  there  is  no  existing  to  uch  a  fortification,  so  that  we 

cannot  think  of  earthen  mounds.  Unauthorized  intruders  would  he  stopped 

at  the  d  n,  so  that  the  porters'  would  he  needed 
in  the  ho  only  to  guard  the  Common  Hall  from  disturbance. 

1  What  was  "  Mol,  doorkft-per  of  Teinair,"  of  whom  we  read  in  Cormac's  Ghimry 
(a.  v.  Mil.  •  .:  Prom  the  way  in  which  the  word  is  there  used  it  would  appear  to  be 
ruler  R  technical  term  f"r  the  office  than  the  proper  name  of  some  person  who  held  it. 
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The  Leinster  plan  shows  in  the  central  aisle  of  the  building  the  following, 

in  order  from  the  end  door  inwards :  a  Idchet,  which  may  be  either  a  light  or 

a  fire,1  more  probably  the  former;  a  ks  or  haunch,  which  a  daul  (waiter)  is 

carving  — the  childish  sketch  of  the  waiter  is  not  without  interest  for  the  study 

of  costume  ;  a  bir  bruinnes  or  cooking-spit  of  Gargantuan  dimensions,  a  lassar 
or  fire,  and  at  the  inner  end  the  dabach  (cauldron),  beside  which  are  the 

dailemain  or  stewards.  The  Lecan  plan  is,  as  usual,  more  business-like.  It 

shows  in  order  from  the  door  inwards  a  locarn  (lantern),  cainnd  (candelabra), 

dabach  (cauldron),  and  three  hearths,  marked  tenc,  one  after  the  other.  Behind 

the  third  hearth  is  the  open  space  for  the  table  attendants. 

We  may  here  recall  Keating's  interesting  account  of  the  banqueting 
halls.2  He  describes  them  as  being  long  and  narrow,  with  tables  along  the 
side  walls,  and  hooks  on  the  walls  above  the  tables.  A  marshal  (bollstrire) 

took  the  shields  of  those  who  were  to  partake  of  the  feast,  and  under  the 

direction  of  what  we  may  call  a  recorder  (sencha)  he  hung  each  on  the  hook 

above  the  owner's  proper  place.  The  feasters  were  then  admitted,  and  each 
found  his  own  seat,  marked  with  his  shield.  If  it  be  objected  that  this 

smacks  too  much  of  mediaeval  chivalry,  with  its  heraldic  shields,  we  may 

fairly  call  to  mind  the  Gaulish  shields  wrought  with  distinctive  figures  of 

animals  (Diodorus  Siculus,  v,  30),  comparing  the  famous  Witham  shield  now 

in  the  British  Museum,  which  has  had  the  figure  of  a  boar  riveted  on  to  it. 

Keating's  statement  may  well  rest  upon  ancient  authority. 
It  now  becomes  our  tnsk  to  fit  this  plan  to  the  actual  remains  on  the 

ground.  For  this  purpose  it  has  to  be  re-drawn  in  proper  proportion.  The 
result  will  be  seen  on  Plate  IX.  For  reasons  that  have  now  been  sufficiently 

set  forth,  the  Lecan  plan  is  adopted  as  the  basis  of  the  drawing.  The  names 

of  the  several  professions  are  placed  in  the  pews  belonging  to  them  in  English  ; 

for  the  Irish  names  and  for  the  joints  belonging  to  them,  reference  may  be 

made  to  Tara,  p.  205  et  seqq. 

On  looking  at  this  plan,  the  first  thing  that  strikes  us  is  the  position  of 

the  king's  pew.  We  might  have  expected  it  to  be  in  some  more  conspicuous 
place— say  at  the  very  head  of  the  hall,  or  in  the  exact  middle.  It  occurred 
to  me  that  this  offered  a  very  good  test  of  the  trustworthiness  of  the  plan. 

If  the  fourth  pew  was  suitable  for  the  king,  there  ought  to  be  some  traceable 

reason  for  this  suitability.  Accordingly,  1  took  an  opportunity  of  visiting 

Temair  to  examine  this  question  on  the  spot.  The  first  point  to  settle  was 

the  orientation  of  the  plan.  The  modern  convention  of  placing  the  north  at 

the  top  of  the  plan  or  a  map  did  not  bind  mediaeval  cartographers.    It  would 

1  Loichet  .i.  caiwnell  no  srutrall  no  lasair — O'Davoren. 
-  History,  I.  T.  S.  editiou,  ii,  p.  250. 
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be  more  likely  that  the  bottom  of  the  ancieut  plan  where  the  door  is  shownl 

would  represent  the  north  end  of  the  hall,  which,  owing  to  the  fall  of  the 

ground,  is  much  lower  than  the  smith  end.  Moreover,  all  or  most  of  the 

old  roads  appear  to  enter  Teiuair  from  the  north  end.  so  that  it  is  more 

probable  that  the  doorway  of  the  hall  would  he  {/laced  in  the  north,  so  as  to 

be  convenient  t"  visitors.  Otherwise  when  entering  the  hall  they  would  have 
had  to  intrude  unduly  on  the  royal  dwellings. 

This  being  assumed,  it  follows  that  the  king  held  the  fourth  pew  from  the 

south  end,  on  the  western  side.  We  must  make  the  further  assumption, 

which  is  quite  reasonable,  that  tin-  pews  were  of  approximately  the  same  size. 

Tin-  kini:'-  pew  must,  i In-:  between  three-twelfths  and  four-twelfths 
of  the  whole  length  of  the  hall  from  the  southern  end.     It  was  with  no  small 

ion  that  1  found,  on  determining  the  place  by  measurement,  that  the 

thus  indi  sated  si  tly  on  the  edge  of  a  sudden  tall  in  the  ground, 

which  makes  the  whole  of  the  upper  part  "i  the  hall  l<>  the  end  of  the  first 

four  pews  on  each  aidi  A  natural  dais.    From  this  part  of  the  structure 

the  king  would  l>e  abli  tmand  the  whole  hall  in  a  way  impossible  at  any 

other  .-pot.     The  photograph  -■  1.  Bhows   the   ridge.     A  person 

sitting  in  the  spot  where  the  king's  seat  was 

We  can  onlj  ire  how  the  pewa  were  divided  from  one  another;  I 

Buppoee  by  dwai  :i  screens,  piol.aU.  La  Tene  ornament, 
and  enriched  with  metal-work. 

osider  the  di    .  be  super- 
structure.    The  •  nd,  which  are  modelled  on  the 

better-class  timber-built  houses  of  their  time,  enable  ua  to  form  a  general 
the  mam  Detraction  of  the  latter  buildings.     We  caii  picture 

to  o  1  i  foui  :.  .        oraer-p  y  the  cornei 

•    the  chui  -  ibly  a  king-post  tin-- 
each  g  .i  or  wall-plate  running  along 

the  tops  of  the  are  tram  to 

in  the  pi  b        ner-brackets  such  as  are  found  in  some 

of  tl  Qlendaloch    aim  •  ["he  principals  of  the 
end  trusses  cross  at  the  top,  {        .  to  the  winged  finiala  of  the  churcl 

ami  in  the  Y-angle  of  t  The  vertical  walls 

between  the  corner-p  if  wattles  with  baked  earth.     In  a 

huil  ptional  length    if    !•        M  ut  twice 

the  length,  and  half  the  width,  of  St   I'atri  bedral,  the  largest  church 

/  M'HuuUi-boicc,  pp.  26  29,  »  analogies 
are  worked  ..ut  in  d. 
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in  Ireland — there  must  have  been  a  number  of  intermediate  roof-trust 

These  I  assume  to  have  been  at  the  place  where  the  side  doors  were  pierced 

in  the  wall:  and  pillars  are  suggested  in  the  restoration,  rising  from  the 

intersections  of  the  pew- screens.  The  roof,  as  in  all  early  Irish  build  i  _ 

must  have  been  high-pitched  ;  and  it  was  possible  by  running  a  floor  across 

the  building  at  the  level  of  the  top  of  the  wall  to  make  an  upper  storey.  \\>- 

tind  this  upper  storey,  translated  into  stone,  at  St  Columha's  House.  Kells. 

and  at  St  Kevin's  "Kitchen"  in  Glendaloch.  No  staircase  was  provided  to 
give  access  to  this  loft ;  a  ladder  would  be  necessary. 

In  applying  these  principles  to  Tech  Midchuarta,  we  derive  valuable  help 

from  the  opening  paragraphs  of  the  tale  called  Fled  Bricrend.  Bricriu  Venom  - 
tongue  made  a  feast  for  the  Ultonians,  and  built  a  house  especially  for  their 

accommodation.  This  house,  we  are  told,  was  designed  after  the  model  of 
Teeh  Midchuarta.  The  naive  anachronism  need  not  trouble  us  ;  the  writer 

has  forgotten  that  constant  tradition  ascribed  the  building  of  Tech  Mid- 
chuarta to  Corniac  mac  Airt,  whose  floruit  is  some  three  centuries  later  than 

the  alleged  date  of  the  Ultonian  braves.  If  we  assume  a  date  somewhere  in 

the  middle  of  the  ninth  century  for  the  origin  of  Fled  Bricrend  in  its  present 

form — it  is  doubtless  founded  on  still  older  materials — even  then  we  are 

brought  back  to  a  time  when  traditional  knowledge  as  to  the  general 

appearance  of  Tech  Midchuarta  was  still  living  and  accurate.  There  was 

doubtless  a  great  deal  more  known  about  Tech  Midchuarta  and  its  arrange- 
ments hi  the  ninth  century  than  there  was  when  the  Leinster  and  the  Lecan 

plans  were  copied  into  their  respective  manuscripts.  If  then  a  writer  of  the 

ninth  century  says  that  a  certain  building  was  built  after  the  model  of  Tech 

Midchuarta,  while  we  need  not  believe  a  word  of  the  story  he  is  telling  unless 

we  have  a  mind  to  do  so,  we  may  very  fairly  conclude  that  in  the  description 

of  the  building  of  his  tale  he  is  actually  giving  us  some  sort  of  description  of 

Tech  Midchuarta,  as  he  pictured  it  in  his  imagination. 

Bricriir's  house,  like  Tech  Midchuarta,  was  divided  into  pews,  separated 
with  screens  of  bronze  enriched  with  a  garnishing  of  gold.  At  one  end  was 

the  couch  of  King  Conchobar.  raised  high  above  the  floor  of  the  bouse  :  and 

level  with  the  couch  was  a  griandn  or  seller  which  Bricriu  made  for  himself, 

with  windows  through  which  he  could  watch  the  strife  stirred  up  by  his 
devices.  For  Bricriu  knew  that  the  Ultonian-  would  uot  allow  1dm  to  come 

in  among  them  owing  to  his  numerous  objectionable  qualities.1'  From  this 
description  we  derive  the  conception  of  a  rectangular  building  (not  necessarily 

of  the  same  proportion.-  as  Tech  Midchuarta)  with  a  lofty  royal  couch  at  one 

'  Fttd  Bricrend  (Irish  Texts  Society,  vol.  ii),  ad  init. 
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end,  and  an  upper  store}'  at  the  other,  not  extending  along  the  tcholc  length  of  the 
Hall.  Figure  2  shows,  in  outline,  the  only  design  which  will  satisfy  all  the 

conditions  of  the  story.  The  upper  loft  was  the  soller  of  Bricriu  ;  it  terminated 

in  a  party  wall  with  windows  or  spy-holes,  through  which  the  ill-conditioned 
master  of  the  house  could  gloat  over  the  proceedings  below.  Between  this 

party  wall  and  the  opposite  end.  where  the  couch  imda  of  Conchobar  stood, 

the  roof  was  open.  It  may  be  objected  t"  this  restoration  that  the  royal  couch 

i-  inconveniently  and  impossibly  high.  The  objection  can  be  met  by  supposing 
that  the  author  of  Fled  Uricrend  pictured  the  ground  as  tailing  away  in 

Bricriu's  house,  as  it  does  in  Teh  Midchuarta. 
Two  considerations  indicate  that  the  same  design  was  followed  in  Tech 

Midchuarta  as   is  here  indicated  for  Tech   Bricrend — a  long  hall,  with  the 

CRIANAN  BRICREND 

*o 

TTTT t— r 

IMDA^ 

-       ion  of  the  House  of  Bricriu. 

roof  trusses  open  :it  one  end  and  masked  by  an  uppei  storey  at  the  other.  In 

the  first  place,  the  ground  falh  nsiderably  towards  the  north,  so  that 

there  is  i  much  greater  height  at  the  north  than  at  the  south — thus 

giving  greater  head-room  for  such  an  upper  loft.  In  the  second  place,  it 
will  be  noticed  that  the  Lecan  plan  shows  the  three  hearths  all  concentrated 

.it  the  southern  end.  This  would  be  inexplicable,  except  on  the  hypothesis 

that  then-  was  an  up]  •  at  the  northern  end.  which  would  prevent  the 
escape  of  the  Bmoke.  In  the  restored  elevation  on  Plate  IX,  I  have  inserted 

dormer  windows,  merely  as  a  convenient  indication  of  the  probable  extent  of 

the  up]  v.  but   without   the   intention   of  suggesting  that   this   was 

actually  the  way  in  which  the  loft  was  lighted— a  point  on  which  we  have 

no  information.     The  three  chimney-openings  show  that  there  is  i   betruc- 
tion  for  the  smoke  at  the  southern  end.     To  these  argument*  foi  an  upper 

rey   we  may   perhaps  add    the  testin   y  of   VTJ   that    then-  were   i. 
chambers  in  Tech  Midchuarta.  The  flooi  being  wholly  occupied  with  the 

arrangements  for  the  feasts  and  the  assemblies,  we  must  suppose  that  the 

dormitories  were  elsewhere  in  the  building, 
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This  northern  upper  storey  further  gives  us  the  raison  d'ilrt  foi  the 
(  lommon  Hall.  Some  free  space  was  needed  for  i  he  foot  of  the  ladder  Leading 

up  in  the  loft.  And  a  special  doorkeeper  would  be  needed  here  to  prevent 

unauthorized  persons  from  entering  the  upper  storey,  which  would  doubtless 

be  reserved  for  people  of  importance. 

The  poem  VD  iv  is  almost  entirely  devoted  to  this  structure.  For  our 

present  purpose  it  is  rather  disappointing.  Most  of  it  consists  of  rapturous 

eulogies  of  king  Cormac,  the  founder  of  the  Flail,  and  of  enumerations  of  the 

various  functionaries  connected  with  it.  The  only  facts  about  the  construc- 

tion of  the  Hall  which  we  gather  from  the  poem  are  (A)  its  length,  700  feet, 

which  agrees  tolerably  with  the  actual  measurement  of  the  remains  ;  (B)  its 

height,  o0  cubits  (sd  coic  cubat),  which  may  or  may  not  be  accurate;  as 

Mr.  Gwynn  points  out  on  p.  71  of  his  notes,  it  is  suspiciously  like  an  echo  of 

the  corresponding  measurements  in  Solomon's  Temple.  The  word  cubat  alone 
is  enough  to  inspire  such  doubts.1  (C)  The  nine  ramparts,  already  referred  to  ; 
(D)  its  doors,  here  given  as  fourteen  in  number.  It  is  curious  that  the  plans 

mark  the  end  door  but  ignore  the  side  doors,  while  the  descriptions  enumerate 

the  side  doors  but  make  no  reference  to  the  end  door.2 

The  prose  tract  called  Suidiugud  Tavji  Midchuarta?  does  not  carry  us  much 

further.  But  it  seems  to  explain  a  discrepancy  that  would  otherwise  be 

puzzling  between  the  700  feet,  given  as  the  length  of  the  building  in  YD, 

and  the  300  feet  in  PD.  It  seems  that  the  greater  length  is  attributed  to 

Cormac  macAirt,  the  lesser  to  Loeguire  macNeill;  as  though  Loeguire  had  for 

some  reason  cut  short  the  enormous  length  of  the  original  hall.  We  have 

already  (p.  241)  noticed  a  passage  which  seems  to  imply  that  the  hall  had 

fallen  into  ruin  in  1  .oeguire's  time,  though  it  suggests  that  the  king  provided  a 
different  substitute.  The  rest  of  the  tract  is  occupied  with  lists  of  furniture, 

beds,  &c,  in  the  house,  which  give  us  no  help  in  studying  its  internal 

arrangements. 

26.  Duma  na  mBan-amus 

The  "  Mound  of  the  She-mercenaries,"  otherwise  Duma  na  niBan.  the 

"Mound  of  the  Women  "  (VD  iii  CI),  was  of  small  size,  and  in  the  south- 

east,4 at  the  southern  end  of  Tech  Midchuarta  (VD  -1  .  This  is  probably  to 
be  identified  with  a  small  mound,  close  to  the  eastern  wall  of  that  building. 

Other  parallels  between  the  descriptions  of  the  two  buildings  have  not  escaped 

Mr.  Gwynn's  notice  ;  reference  may  be  made  to  his  remarks,  loc.  ''it . 
The  evidence  of  the  early  churches  tends  to  show  that  the  narrow  end  of  a  not- 

angular  building  was  the  normal  place  for  a  door. 

3  See  Tara,  p.  197. 

4  Stokes  by  a  slip  translates  "  south-west."     All  the  mss.  road  anairdcss, 
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and  31  feet  froru  its  southern  end.  The  diameter  of  the  mound  at  the  base  is 

60  feet.  Petrie  placed  Duma  na  mBan-amus  on  his  map  in  (lie  same  position 
liy  conjecture  :  Inn,  strange  to  say,  he  was  unable  to  find  any  trace  of  the 

monument  on  the  site.'     It  is.  however,  fairly  conspicuous. 

Unless  ili'-  '  women"  were  those  slaughtered  by  Dunlaing,  king  of 
Laighen.ii)  or  about  222  a.i>..  we  have  no  information  as  to  the  history  of  tins 

mound.  VI)  refers  obscurely  to  the  "  betrayal"  of  the  women  alter  whom 
the  mound  is  named,  but  gives  no  particulars. 

27,  Comfot  I  'adclwn  ocus  a  Ar.nl 

The  grave  (lit.  "equal  length  ")  of  Caelchu  ami  his  "  ladder"  were  "  level 
with  the  northern  end  of  Tech  Midchuarta"  il'l>  28).  The  grave  was 
apparently  a  cam ;  it  is  said  in  Vl'iii  143  to  be  fo  ehochma  clock,  an  obscure 

expression  Bee  Gwynn's  note  ■'  'oc.).'  These  monuments  have  disappeared ; 
Petrie's  identification  of  the  "Fort  of  Caelchu  "is  wrong,  the  structure 
which  he  thus  names  being  certainly  Raith  Grainde.  Indeed,  it  is  most 

probable  that  there  m  a  fort  bo  named  at  Temair  at  all.    Arad  moans 

"a  ladder."     11   reads  n  mit[/i]  instead  of  drad,  on  which  the  other  mkx.  are 

eed:  and,  as  usual,  tin  is  to  be  preferred.    The  "  ladder  of 

Caelchu  "  might   have  1   a  some  structure  of  stones — an  allee  couverte,  for 
111.  and  Wl-Ongly   Sllpposoil    t,,    hrlolig  to 

it.     Mi.    V7estropp  calls    my  attention    to   the  •■steps"   .-.i    Diuitrileague. 
Limerick — an  all£e  couverte  in  which  the  successive  capstones  rise  stair- 

wise     There  is  a  1  irge  blo  -k  of  couglomei  ite  in  i  he  fen<   n  i  he  eastern  side 
■  it  the  road  not  far  from  the  indicated  spot  :  this  may  possibly  be  a  relic  of 
the  monument 

/  An 

This  was  at  and  level  with  the  north-east  end  tic)  of  Tech  Midchuarta 

The  word  t  m/ a  in  a  ini;_'ht  mean  either  a  triple  ring-fort,  or  a  group  of 
three  burial  mounds  :  the  latter  seems  the  more  likely,  but  VI  >  iii  47  de  cribes 

the  structure  Hlh.'    Petrie  found  no  trace  of  it;  bul    Mr.  Westropp 
and  I  noticed  what  may  be  the  remains  of  it  in  a  cornet  of  a  field  close 

to  the  northern  end  of  Tech  Midchuarta,  and  on  the  opposite  side  of  the 

ghbouring  road.  We  observed  a  quadrant  of  a  circle,  the  sides  mea  uring 

."•I  yards  along  the  road  fence  and  <>:'.  yards  along  the  adjoining  field  fence, 

'.  p.  216. 
'   i  i...  ms  some  kin.l  of  vessel;  possibly   i  comparison  is  intended  between  a 

heap  i  und  a  cooking-val  or  some  such  utensil,  turned  upside-down. 
*  See  the  drawing  in  Borlase,  Dolmen*  of  Ireland,  i,  60. 
1  i  tampan  also  the  notice  of  Hum  Traditi,  b.i     Mtig-eime,  in  Coi  mac  -  I 



Macamstek — Temair  Brcij  „■  Remains  and  Traditions  of  Tara.     271 

enclosing  one  small  mound,  much  abraded.  The  rest  of  the  structure  has 

been  destroyed  by  tillage  in  the  adjoining  field,  and  by  the  laying-out  of  the 
mail;  but  a  faint  rise  ran  lie  detected  in  the  mail,  as  well  as  its  continuation 
into  the  field  containing  Tech  Midchuarta,  where  there  is  a  second  small 
mound. 

29.   Edith   Conchobuir 

This  was  beside  and  to  the  north  of  Treduma  Neisi.  It  had  a  door  facin« 

the  east,  level  with  Corus  Cind  Ohon-Chulaind  PD  30,  VD  iii  49  .  It  was 

not  found  by  Petrie,  but  seems  to  be  represented  by  a  deep  gravel-pit  in  the 
next  field  but  one  to  the  north  of  that  containing  the  remains  mentioned  in 
the  last  article. 

30.  Sciuth  Goii-Chultnnd 

The  "Site  of  the  Buckler  of  Cu-Chulaind  "  was  level  with  the  "Neck  of 

Cu-Chulaind  "  (.V/de  Con-Chidirind),  to  the  north-east.  It  evidently  was  an 
earthen  ring,  representing  the  outline  of  the  shield,  with  a  mound  (tid)  in 

the  centre,  suggesting  the  umbo.  It  is,  in  fact,  described  in  exactly  these 

terms  in  PD  31.  It  was  more  probably  <  ̂ pulchral  rather  than  residential 

— a  grave-mound  within  an  enclosure,  like  the  dolmen  at  the  Giant's  Pino- 
near  Belfast,  or  the  cist  at  Longstone  Port,  near  Naas  ;  and,  like  these,  was 

presumably  a  bronze-age  monument,  the  "dedication"  to  Cu-Chulaind 
having  been  imposed  upon  it  when  its  original  owner  was  forgotten.  No 
trace  of  this  mound  can  now  be  discovered. 

31.  Corus  Cind  ocus  Hide  Chon-Cfmlaind 

The  "  Measure  of  the  Head  and  Neck  of  Cu-Chulaind  "  is  not  mentioned 
in  PD  except  as  a  guide  to  the  identification  of  Edith  Conchobuir  and  Sciath 

Con-Chulaind.  It  was  to  the  north-east  of  the  former,  according  to  YD  iii  50, 

and  doubtless  was  near  Sciath  Con-Chulaind.  In  this  collection  of  mounds, 
one  called  the  head,  the  other  the  shield,  of  an  ancient  hero,  we  see  an  old 

example  of  the  common  idea  of  the  "Giant's  Grave,'*  a  name  still  current  for 
megalithic  monuments  in  the  country.  The  names  are  at  least  as  old  as  the 

story  of  the  death  of  Cu-Chulaind,  as  it  appears  in  the  Book  of  Leinster,  for 

the  mounds  are  there  alluded  to  in  the  following  terms  -.—  Otharlige  a  chind 

7  a  Idime  dot  /  Ida  luinne  a  sceith  di  uir,  "  the  sick-bed  of  his  head  and  of  his 

right  hand,  and  the  full  of  the  cover  of  his  shield  of  earth."1  As  in  the  case 
of  Sciath  Con-Chulaind,  we  are  probably  to  regard  this  as  a  bronze-age 

monument,  re-named  at  a  later  lime.  It  has  now  completely  disappeared, 

probably  owing  to  tillage. 

'  LL,  facsimile,  i>.  12]  1.  40. 
R.I. A.  PKOC,  VOL.   XXXIV.   Sl-.l'l.  <'.  [St)] 
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The  monument  was  probably  a  round  tumulus  with  a  neck-like  projection 
attached  to  it.  Mr.  Westropp  has  sent  me  a  sketch  of  a  mound  of  similar 

design  in  the  cemetery  of  Cenn  Febrat. 

32.  SI  so  id  Temrach 

"  The  little  dirty  marsh,"  which,  with  the  partial  exception  of  the  springs, 
i-  the  only  natural  feature  "f  Temair  mentioned  in  IHnd-shenchas  Emm, 

-  level  with  Tech  Midchuarta  "ii  the  north-west.  It  was  still  remembered 

in  Petrie's  time,  though  it  had  even  then  been  drained.'  It  was  south  of 
Cam  na  Ms  de  (PD  32)  and  easl  of  Raith  Grainde  (VD  iii  45) ;  Kaith 
Neisi  and  Raith  Conchobuir  were  east  of  it  i  VD  iii  47). 

O'Donovan's  account  of  the  Sescend  may  here  he  quoted2:  "This  spot, 
nding  from  the  ash-tree  under  which  there  was  a  well  called  ToherFin 

[sic]  Bouthwa     •  ead"  northwards  "]  to  the  road  was  spi  wy  land  in  the 
memory  of  Mr,  MacMahon,  a  farmer,  who  holds  the  adjacent  land  and  who 

u  the  hill  in  '9.S  with  all  the  vigor  ol  his  ancestor  Colla  Da  Chrioch. 

the  proprietor  of  the  land,  to  reclaim  this  '  spewy  spot ' 
stopped  up  Tober  Fin  with/wra  and  rubbish  ;  and  to  carry  off  its  fountain  he 

.  a  drain  epth  for  a  short  distance  t"  tin'  west  of  the  well 
1  t)C'l  11I(?S 

northwards  to  the  road  where  the  land  \sie\".  The  ash-tree  and  the 

well  can  still  tter  marked  by  an  irregular  depression  in  the 
nd. 

::::    I; 

In  th>*  identification  "f  llaith  Grainde  and  ii<  companion  Fothad  Ratha 

'iid  erred  unaccountably.     The  ramparts  which  he  calls  by 

thee  tinly  the  Cloenfertai      Petrie's  identification1  leaves  no 
,   tin-  hill    fur  the   CloenTertai,  which   were   t"  tin-  west   of   Kaith 

sven  tin-  relative  positions  <'f  tin-  two  structures  are  given 

Bly,  for  Petrie  makes  the   Pothad  south  of  tin-  Raith,  whereas  the 
authorities  which  we  ha  illow  make   it   tin-   northern  of  the  two. 

rtai,  we  must  look  for  Raith  Grainde 

of  them:  and  we  find  it  at  mice,  in  a  shapely  ring-fort  which 
died  Riith  Caelchon.     Even  if  there  were  evidence  that  such  a 

Cemair  at  all — and,  as  we  have 

— tin-  fort  called  by  that  name  in  Petrie's 
work  is  too  far  from  the  site  of  Tech  Midchiiarta  to  accord  with  the  indica- 

te 151.  i  Mi  ith,  p.  234.  3  Tara,  p.  216. 
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tions  in  PD,  to  the  effect  that  "Comfot  Caelchon  is  level  with  the  northern 

end"  of  that  building  (PD  28).  On  the  oilier  hand,  it  appears  to  agree  in 
position  with  that  assigned  to  Edith  Granule — "westward  from  the  Marsh 

of  Temair  on  the  summit  of  the  mound"  (6  Seiscend  Temrach  amdar for forard 
na  telca).  I  suggest,  therefore,  that  the  structure  hitherto  called  Edith 

Caelchon  on  Petrie's  authority  should  be  named  Edith  Granule. 
According  to  Trans.  R.I.A.  xxx,  279,  the  lump  of  red  enamel  mentioned 

above  (p.  238)  was  found  "on  the  inner  slope  of  the  northern  portion  of  the 

ditch"  surrounding  this  raith.  This  would  tend  to  show  that  the  raith  was 
a  little  older  than  the  time  of  Granule,  daughter  of  Cormac,  but  not  much. 

It  is  right  to  mention  that  there  is  another  story,  to  the  effect  that  the  object 

was  found  at  Kilmessan  (loc.  cit.).  But  the  localization  in  Edith  Grainne 

seems  very  circumstantial. 

34.  Fotliad  Hatha  Grdinde 

This  structure  was  to  the  north,  under  Fan  na  gCarbat,  and  level  with 

the  northern  Gloen'fert  (PD  24).  Neither  it  nor  Edith  Grdinde  is  men- 
tioned in  VD.  There  is  no  separate  structure  now  to  be  seen  in  the  place 

indicated.  But  there  is  a  small  mound  attached  to  the  external  rampart  of 

the  mound  here  called  Edith  Grdinde,  on  the  north  side ;  and  this  may  be 
the  structure  intended. 

The  question  turns  on  the  meaning  to  be  assigned  to  the  word  Fotliad. 

O'Donovan,  in  the  O.S.  Letters,  confesses  his  inability  to  deal  with  it. 
Stokes,  in  his  edition  of  the  Eennes  Dind-shenchas,  translates  it  "founda- 

tion," which  is  not  altogether  satisfactory,  for  it  implies  that  the  fort  was 
in  one  place,  and  its  foundation  in  another!  The  sense  given  to  fothugad  in 

O'Clery's  Glossary — cumdach  no  tinnsgnamh — suggests  the  sense  which  we 

can  best  attach  to  this  word:  the  "founding"  or  "beginning";  the  "original" 
Raith  Granule  ;  the  "  building  which  developed  into  Edith  Grdinde  " — such 
seems  to  be  the  meaning  which  we  are  to  understand.  It  does  not  necessarily 

follow  that  this  is  what  actually  happened ;  all  that  we  are  to  infer  is  that 

when  Dind-shenchas  Erenn  was  compiled,  or  rather  when  the  name  Fvtlmd 

Hatha  Grdinde  became  attached  to  the  mound,  it  was  supposed  to  have  been 

the  original  raith.  It  looks  more  like  a  burial-mound :  and  once  again  we 
see  a  case  of  the  incorporation  of  such  a  mound  with  a  raith.  This,  however, 

is  less  likely  to  have  happened  in  the  case  of  a  residential  raith. 

35.  Cloenfertai 

The  Cloenl'ertai  were  west  of  Baith  Grdinde;  and  both  this  indication, 

and  the  appropriateness  of  the  name  "sloping  trenches  ",  help  us  t"  identify 

[88'] 



274  Proceedings  of  the  Royal  Irtsh  Academy. 

them  with  the  pair  of  conspicuous  ramparts  on  the  steep  north-western  slope 
of  the  hill.  Petrie  seems  to  have  supposed  that  they  were  merely  a  sort  of 

wall  or  ditch,  running  down  the  hillside:  but  the  fact  that  historical  or 

quasi-historical  events  are  said  to  have  taken  place  within  them— the 

slaughter  of  the  prin  -  -  y  Dunlaing  in  the  southern  Cloenlert,  and  the 

qUJ,,:th><  or  ■wrong  judgments  of  the  usurping  king  Lugaid  in  the  northern — 

is  enough  to  show  that  they  wen-  I  some  kind.     Indeed,  the  state- 

ment luidfd'n  all  kth  don  tig  iiTtuad  in  ghubreith1  "  half  the  house  where 

the  wrong  judgment  was  g  a  dipped  down  the  slope",  grotesque  though  it 
be,  gives  an  accurate   ide  curious  site  of  tins  structure;   half  of  it 

being  on  the  flat  top  of  the  ridge,  and  half  on  the  steep  slope  of  its  side.: 
This  is  evidently  the  of  the  version  of  the  story  of  the  desertion  of 

Temair  told  in  tin-  Now     -  /    jaie.' 

The  southern  Cloenlert   goes  also  by   tin-   name   Fert   no.   n-Ingen:   see 

Hogan's  I 

•"■'J. 

The  Btone-heap  <>f  the  Leinstei  youths  was  beside  and  to  the  ninth  of  the 

-nn  ( li >  .''Oi.     Like  most  of  the  atone  monuments,  and  nearly  all  the 
structures  at  the  north  of  the  hill,  it  !  geared. 

/  / 

Th-  Cross  of  the  Holy  Pilgrim  Fergus,  of  whom  we  would  like  to  know 

more,  was  it  (  '■'      »u&  "  in  Carraic  Cluman 

hi   Maccraide"     PD  37  .     The  cross  has  disappeared.    The 
place  nun-  Carraic  Cluman  (Cluui  in  L)  does  not  appear  elsewhere,  nor  is 

there  any  prominent  rock  anywhere  about,  so  far  as  I  can  see,  to  which  it 

Id  be  likely  to  belong ;  and  Carnn  raide  exists  no  longer.    Petrie 

gives  :  lie-  "Irish  tradition"  that  he  reports,1  to  the  efl 
that      1  -  pilgrim  of  Carraic  Clumain,  saw  in  a  vision  that  a  cross 

would  be  erected  in  honour  of  himself  near  Fan  ua  Carput,  on  the  hill  of 

i  have  failed  to  trace  out  his  authority. 

Suva  Gadelica,  i,  255  ;  ii,  288. 

Mi    West!  pp's  photograph,  reproduced  in  Piute  X,  fig.  2,  where  the  eloping site  is  well  shown. 

:v.    10      Ba|    -  '.;  .   i.  B),    and   Belha   Ookndm  (Todd 

Lett.,  xvii.  p.  62)  have  a  reference  to  a  legend  ascribing  the  "  tilt  "  to  the  prayers  of 
3l    Patrick,   which    caused  an  earthquake  ;    the  original    legend   doubtless   attached   to 

the  Cioenfert,   as  suited  in   Beth-  re   the    structure    is  called  Claenraith 

■:><)■     In  Sendiat  M£t  it  i-  luaiic  to  apply  t<<  the  whole  of  Tea 
*  r.ir.i,  p.  Hi.  ii.-- 
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38.  Dei-"/  Tt  mrach 

Deisel  Temracb  was  situated  between  the  two  stone-heaps  of  the  youths, 
that  is,  between  the  southern  heap  and  the  northern  heap  (PD  38). 

According  to  VD  iii  137  it  was  between  the  two  earns,  and  tes  Crinnai — 

"south  of  Crinna" — a  mere  cheville.  More  important  is  the  further  state- 
ment that  it  was 

fot  co  rath  ria  ndul  ar  eel         a  soitis  daine  deisel, 

';a  sod  with  luck  before  dying,  where  men  used  to  turn  sunwise". 

This  passage  obviously  refers  to  some  religious  rite,  probably  observed 

before  going  into  battle,  in  order  to  secure  good  fortune  for  the  warriors. 

There  can  be  little  question  that  Deisel  Temrach  was  a  stone  circle ;  and  the 

passage,  to  which  we  must  return  later,  is  of  importance  in  giving  us  some 

notion  as  to  the  traditional  purpose  and  use  of  such  monuments.  The 

structure  has  now  entirely  disappeared. 

39.  Garnn  Maccraide  Ua  Neill 

We  know  nothing  about  the  stone-heap  of  the  youths  of  Ui  Neill,  except 
that  it  was  beside  and  to  the  north  of  Deisel  Temrach  (PD  38).  There  is  no 

record  of  the  history  of  the  Leinster  and  the  Ui  Neill  youths  who  owned  the 

two  cams  named  after  them  respectively.  The  two  names  occur  together  in 

the  Annals  of  Ulster  (a.d.  779),  where  we  read  of  a  "  convention  of  the 

synods  of  the  Ui  Neill  and  the  Leinstermen"  which  met  in  "opido"  Temro 
under  the  presidency  of  Dublitter  the  anchorite. 

40.  Edith  Colmain  meic  /■'"■■'■■/ton 

This  fort  was  north-east  of  Carnn  Maccraide  Ua  Neill  (PD  40).  The 
owner  of  the  fort  is  called  son  of  Faolchu  in  K,  of  Aelchu  in  B,  and  of 

Caelchu  in  L,  U,  H.  It  may  possibly  be  traced  in  some  obscure  irregularities 

in  the  ground,  connected  with  a  gravel-pit,  in  the  southern  corner  of  a  large 
field  next  to  the  west  of  that  containing  the  remains  here  identified  with 
ltaith  Chonchobuir. 

41.  Duma  ind  LucMuinn 

This  mound  was  west  of  Baith  Colmain  |  PD  41).  It  is  not  mentioned  in 

VD  ;  it  can  no  longer  be  found ;  nor  is  anything  known  of  its  history.  The 

word  Luchdonn  (spelt  variously  in  mss.)  occurs  twice  in  Fled  Bi"icrt  nd  as  an 
epithet  of  the  Ultonian  hero  Loeguire  Buadach  ;  but  this  does  not  help  us 

much,  except,  indeed,  on  the  theory  already  set  forth,  that  the  monuments  at 

the  north  end  of  the  ridge  were  the  remains  of  a  bronze-age  burial-place, 
which  in  popular  tradition  had  become  transferred  wholesale  to  the  braves  of 
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the  Ullonian  cycle,  Conchobar,  Cu-Chulaind,  and  the  rest.  Elsewhere  the 

luch  donn  appears  as  a  monstrous  [wolf?] :  see  Todd  Lectures,  xiv,  p.  28.  There 

is  a  pile  of  stones  in  the  north-east  corner  of  the  field  containing  the  remains 
here  called  Itaith  Chonchohuir.  This  would  about  fit  in  with  the  place 
indicated  for  Duma  ind  l.uchduinn. 

42.  Adlaic  ocus  Di-adlaic 

These  were  two  springs  on  the  side  of  the  slope,  level  with  Baith  Colmain 

on  the  north-easl  hi  comhardus  B.C.  sairtuaid,  .L  hi  toeb  leitrech  frisin  rdith 

anair-tuaid :  I'D  42  .  The  directions  are  not  very  easily  followed  ;  according 
to  VD  iii  135,  two  streams  Bowed  from  them  down  to  Oamn  naMaccraide; 

therefore  they  must  have  been  on  the  slope  above  the  Cam,  iliatis,  to  the 

s.niih  of  il.  But  according  i"  PI)  42  they  were  north-easl  (sair-tiiaid)  from 
Raith  Cholui&iu,  and  the  latter  was  not  th-easl  from  Carnn  MaccraideUaNeill, 

which  was  the  more  northerly  of  the  two  Btone  heaps.  As  we  have  already 

said,  wheu  l'li  and  VD  are  thus  irreconcilable,  the  former  is  to  be  preferred 
in  topographical  questions.  But  it  is  not  very  clear  what  PD  means  by 

They  are  two  springs,  Adlaic  is  one  of  them  and  l)i-adlaic  the  other, 

but   there  is  no  diflerenci  u   Lhem "  (di  tipraid  indsin,  ytdlaic  indara 
n-Oi  7  V  'U  ixi  nil  deocJutir  eturra).    Taken  in  connexion  with 

the  names,  which  appear  to  meau  'desirable"  and  "non-desirable"  respec- 
tively, this  perhaps  implies  thai  the  two  wells  are  really  one,  and  that  under 

certain  mysterious  circumstances  it  changed  its  character — being  on  some 

occasions  salutary,  ou  others  hurtful.  Ma^ic  of  ihis  -,,ii  is  familiar  in  folk- 

1   :  we  may  compare  the  well  of  sliah  uGam.'     To  the  east  of  tlie  pile  of 
tes  mentioned  above  in  the  notice  of  Duma  ind  Luchduinn,  is  a  deep  cow- 

pond.     If  this  be  ;i  Bpring  il  may  represent  either  or  both  of  these  water- 
BOUl 

4.;.   /.■"    Mail  •■■  ■  \  M'hia 

The  stone  commemorating   the  youths  who  wen-  found  playing  hurley 
with  theheadof  Cu-Chulaind,  and  were  killed  in  punishment  for  the  sacrilege, 

was  somewhere  neai  I  ud  Chon-Chulaind  (VD  iii  53),  but  there  is  no 
indication  of  its  position  relative  to  that  monument.  I  have  therefore 

omitted  it  from  the  plan. 

Some  other  Bites  in  or  near  Temair  are  mentioned  in  Acallam  na  Sen&rach, 

and  may  be  here  enumerated,  though  no  attempt  at  an  identification  of  any 

of  them  can  be  made.     These  are  /  ■  /'■  uad,  the  Grave  of  the  Druids, 

Metrical  Dindshtxchtu  (Todd  Lect.,  vol.  x),  p.  436. 
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north-west  of  Temair  (361)' :  Lecc  na  nDriiad,  the  Stone  of  the  Druids — 
perhaps  the  same  place,  though  this  is  said  to  have  been  norbh-«w<  of 

Temair  (7957):  Cnoc  na  nonbur,  "  the  hill  of  the  nine  men,"  which,  whatever 

.we  may  think  of  the  story  told  of  it  (7901),  was  probably  a  burial  tumulus2 ; 
it  was  west  of  Temair:  and  Ard  D"  lined  (1731),  the  height  of  the 

fire,  which  was  probably  the  site  of  a  sacred  fire,  notwithstanding  the 
marvellous  tale  which  the  Acallam   tells  to  account  for  the  name. 

In  Caithreim  Conghail  Cldiringhnigh3  part  of  the  scene  is  laid  in  Temair, 
and  there  are  some  topographical  notes.  The  text  is  late,  and  the  description 

anachronistic  ;  but  it  ought  to  correspond  generally  with  the  Bind-shenchas 
topography.  The  curious  statement  is  made  (p.  10)  that  every  pen  tar  ch  had 

buildings  and  laud  at  Temair.  If  this  be  so,  it  need  not  have  been  on  the 

ridge  itself,  but  may  have  been  in  the  surrounding  plain.  The  expedition  of 

Conghal  came  to  Temair  and  arrived  first  at  Edith  Uladh,  the  Eaith  of  the 

Ulidians,  "  which  is  now  called  Edith  na  nDoirseomch, the  Eaith  of  the  Door- 

keepers." There  is  no  such  raith  recorded  in  the  Dind-shenchas  description, 
nor  do  I  find  it  mentioned  elsewhere;  it  is  not  entered  in  the  Onomasticon. 

As  the  text  goes  on  to  say  in  effect  that  the  travellers,  coming  from  Ulaid  to 

Temair,  stopped  first  at  this  raith  in  order  to  prepare  themselves,  and  to 

deposit  their  travelling  equipment  in  their  own  houses,  it  was  most  likely 

some  outpost  not  on  the  hill  itself.  On  three  sides  there  are  such  outposts  ; 

Eaith  Meidbe  at  the  south  end  of  the  Eidge,  Eingleston  liaith  by  the  side  of 

the  road  from  Kilmessan  on  the  west,  and  Eaith  Miles,  otherwise  (according 

to  the  Ordnance  Survey  Letters)  Raith  Lugha  on  the  north.  The  last-named 

may  have  been  the  doorkeepers'  fort.  At  ]>.  20  of  the  same  text  we  read  that 
on  the  following  morning  the  king  rose  before  sunrise,  as  by  one  of  the  gt  ssa 

attached  to  his  office  he  was  obliged  to  do.' and  went  to  perform  his  ablations 
in  Tiobruid  na  Laochraidhi,  after  which  he  came  to  Duma  na  Riograidhe  beside 

MuiBenn  Ghiarnaidhe,  "  for  it  is  there  that  kings  were  wont  to  sit."  Muillenn 
Ghiarnaidhe  is,  of  course,  the  mill  on  the  stream  Nith.  The  only  duina  near 

this  is  the  sid  mound  that  was  over  Xemnach.  and  it  may  be  that  there  was 

some  religious  duty  which  the  king  had  to  perform  there  in  the  early  morning. 

Tiobruid   na   Laochraide  is  presumably  the  same  as  the  unknown   Laeeh- 

1  To  be  distinguished  from  Fert  iu  Druad  (7726),  which  was  in  Connacht.  In  line  5871 1 
Fert  na  lidruad  is  said  to  be  ar  faithche  mi  Temra — on  the  lawn  of  Temair:  so  that 
possibly  the  Moel,  Blocc,  and  Bluicne  group  of  monuments  is  intended.  The  numbers 

iu  brackets  refer  to  the  lines  in  Stokes's  edition  of  Acallam  iia  Sendrach. 

-  Compare  the  inscription  Had  in  Dechenboir,  "the  Grave  of  the  Ten  Men."  on  luia Cealtra. 

3  Irish  Texts  Society,  vol.  v.     The  references  are  to  the  pages  in  this  edition. 
■*  See  post,  p.  36o, 
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thopur,  of  whicli  we  have  heard  in  connexion  with  Mur  na  fcri  cogur.  The 

various  sleeping-huts  thai  are  referred  to  in  the  text  were  probably  temporary 

structures.  At  i>.  24  we  hear  of  Lios  tux  Rwgraidhc,  "now  called  Lios  Tdrna 

Eccis,"  where  was  the  house  of  Cairbre  Cromm,  king  of  Breg  and  of  Mide. 
A  lios  called  after  the  chief  \   i  Tdrna  Ecces  was  perhaps  that  otherwise 

called  Mur  nOllamhan.  We  have  already  suggested  an  identification  of  this 

structure  with  Raith  na  Senad,  and  ibis  may  well  have  been  the  raith  used 

by  Cairbre  as  a  sleeping-place. 

.*!. — Tmk  OltlGIM  OF  Tkmaii; 

I'm, i  robo  Tcnuiir  Tenuiirl    When  did  Temair  become  Temair  ?    This  is 

the  question  which  the  poel  of   VI)  i  invokes  tbe  legendary  sages  of  Ireland 
to  answer;  and  it  is  the  question  which  we  must  now  consider. 

The  material  for  the  study  that  is  now  to  occupy  our  attention  is  two- 

fold :  archaeological  and  literary.  The  archaeological  evidence  has  been 

marshalled  in  the  preceding  section;  the  literary  evidence  consists  of  a 

number  of  very  remarkable  traditions.  We  begin  with  the  archaeological 
material. 

It  is  impossible  to  date  rude  earthen  mounds  by  inspection  only.     The 

most  expert  archaeologist  in  the  world  could  not  classify  the  majority  of  the 

remains  of   Temaii  chronologically  without  assistance  from  some  external 

Bouree.     E  cavation,  by  revealing  datable  objects,  might  conceivably  give  a 

olue,  but  tbis  is  Kv  ii"  m<  I   in.     Indeed,  bo  far  as  can  be  judged  from 

■  ion  oil  the  bui  face,  the  pn  -ml  "  dig  "in  the  mounds 
of  Temair  are   not   very  bright.     Petrie  found  people  cutting  top-dressing 

from  the  mounds,  and  ibis  process  may  have  been  going  on  for  more  than  a 

re  his  time,     further,  I  am  inclined  to  suspect  that  there  wasa 

tain   amount  of  surreptiti  ifter  the    discovery  of  the  ',rreat 

•n  torqu  in  the  last  century.     We  bave  no  information  as  t.,  tbe 

■  "f  the  mounds  before  that  time,  as  no  sur<  ier  than  Petrie's 
me  - n'li  hypothesis  that  the  partial  destruction  or  total 

what  might  have  been  the  ni"st  promising  mounds 

f   xcavation  can  be  [plained.     In  any  ition  on  a  site  of 

the  outstanding  importance  which  Temair  ;  should  not  be  carried  out 

|.t  with  the  ni"-t  extreme  caution ;  and  the  excavator  would  be  in  duty 

bound  t"  expend  as  much  money  in  restoring  the  mounds  t"  the  exact  con- 
dition  in  which  he  found  them  as  in  making  the  necessary  trenches.  It  is  to 

t>e  hoped  thai  we  may  never  know  what,  if  anything,  lies  buried  beneath  the 
surface  at  Temair,  it  the  excavation  is  to  be  carried  out  after  the  model  put 

before  us  in  re  rs  at  Raith  na  Senad. 
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Moreover,  it  is  not  certain  that  even  a  successful  excavation  would 

illuminate  the  problem  of  origines  Temoriae.  Datable  objects  might  tell  us  at 

what  time  a  building  containing  them  was  occupied,  but  would  not  necessarily 
tell  us  anything  as  to  when  and  for  what  purpose  it  was  first  built. 

In  the  absence  of  any  archaeological  clue  to  the  dating  of  the  different 

sites  at  Temair,  we  must  fall  back  on  the  legends  contained  in  Dind-shenchas 

Erenn.  When  that  book  was  compiled,  these  legends  were  by  a  thousaud 

years  fresher,  and  were  by  so  much  nearer  to  the  events  which  they  professed 
to  record,  than  we  are ;  and  they  belonged  to  a  time  when  such  legends  were 

the  chief  mental  pabulum  of  the  people  of  the  country.  Thus,  foolish  though 

many  of  them  admittedly  are,  they  are  all  the  more  likely  to  contain  some 

germs  of  real  historical  truth,  though  these  may  be  thickly  overlaid  with  the 

irresponsible  imaginings  of  the  generations  of  story-tellers  through  whose 
mouths  they  had  passed.  And,  fortunately  for  us,  Dind-shenchas  Erenn  is 

remarkably  full  in  the  information  which  it  gives  us  about  the  legends  of 
Temair. 

The  first  step  of  the  investigation  must  be  to  classify  the  various  sites 

according  to  the  date  assigned  to  them  by  the  Dind-shenchas  traditions.  Taking 
the  reign  of  Cormac  macAirt  as  an  era,  we  can  draw  up  this  classification  as 

follows  : — 

A.  Later  than  Cormac  macAirt — ' 

Raith  Loeguiri  meic  Neill. 
Raith  na  Senad. 

Pupall,  Cros,  Suide,  7  Duma  Adamnain. 
Cros  Fergusa 
Carnn  Maccraide  Ua  Neill. 

Carnn  Maccraide  Laigen  (probably). 

B.  Contemporary  with  Cormac  macAirt  —  - 

Tech  Mairisend. 

Lecht  Mata  Mor-glondaig. 

1  Except  Cros  Fergusa,  which  must  be  Christian,  and  Carnn  Maccraide  Ca  Nerl], 
which  must  be  later  than  the  establishment  of  the  sept  of  Niall,  the  lato  date  assigned  to 

the  sites  named  in  this  list  is  perhaps  open  to  question.  As  has  already  been  shown 

(p.  242),  the  Mata  story  is  inconsistent  with  a  late  date  for  Raith  Loeguiri.  Raith  na 
Senad  is  named  here  simply  because  there  is  no  earlier  mention  of  it  under  that  name. 
The  sites  connected  with  the  name  of  Adamu;in  may  be  much  earlier,  as  has  been  shown 

in  the  articles  dealing  with  them  in  the  previous  section. 

2  Of  the  sites  in  this  list,  the  first,  second,  fifth,  sixth  (?)  and  twelfth  are  most  likely 
of  an  origin  earlier  than  Cormac  ;  see  the  articles  dealing  with  them  in  the  preceding 
section. 
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Tech  Cormaic. 

Eaith  Rig. 

Caprach  Cormaic. 
Duma  na  nGiall. 

Cuchtair  Cormaic. 

Lia  na  bFian  (?) 

Tech  Midchuarta. 

Raiih  Grainde. 

Fothad  Ratha  Giainde. 

( iomfot  <  laelchon. 

Raitb  Colmain  meic  Faelchon. 

C.  Older  than  Cormac  mac  Airt — 

Forrad. 
Mur  T( 
FaL 

Lecht  Maine  meic  Munremuir. 

Moel,  lilocc,  7  Bluicne. 

Treduuia  Nei-i. 
Raitb  Conohobuir. 

3     ih  Con-Ohulaind 

Corns  Ciud  7  Mole  Cbon-Cbulaind, 
<  iloeniertai. 

1 '  isel  Temrach. 

MaiJ  7  Midna. 
Mur  ii*  llloman. 

I ».  ■  ■  probably  older  than  Cormac — 
Nemnach. 

Dnrna  :  i  B6. 
Ldeg. 

I     !it  in  Abaic. 

I '.ill  7  Dorcba. 

Mur  n,i  tii  COgur. 
Duma  na  mBanamus. 

1  Temrach. 

telchon. 

Duma  ind  Lochduinn. 

laic  7  Di-adlaic. 
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Careful  study  of  the  confused  mass  of  Irish  historical  material  leads  us  to 
the  conclusion  that  it  was  Cormac  mac  Airt  who  established  at  least  the 

nominal  suzerainty  of  the  kings  of  Toinair  over  the  whole  ur  the  greater  part 

of  Ireland.  Previous  to  his  time  the  "  High-kingship  "  had  no  real  existence  ; 
politically  the  kings  of  Temair  were  merely  the  local  chieftains  of  the 

province  in  which  the  Eidge  is  situated.  That  the  standing  army  organized 

by  Cormac,  the  memory  of  which  survives  in  the  traditions  of  the  //ana 

of  Finn,  was  an  innovation  modelled  on  the  Roman  legions,  may  be  taken  for 

granted.  A  man  of  energy  and  bold  initiative,  such  as  Cormac  is  consistently 

represented  as  being,  had  opportunities  for  studying  the  machinery  of  empire  in 

the  Roman  operations  witnessed  by  his  generation  in  Britain.  Doubtless  it  was 

the  example  thus  put  before  him  that  showed  him  the  way  to  extend  his  pro- 
vincial sovereignty  over  as  much  of  the  island  of  Ireland  as  he  could  manage 

to  conquer.  The  traditions  that  assign  so  many  important  monuments  to 

Cormac  cannot  be  altogether  baseless,  though  they  may  be  doubted  in  some 

individual  cases.  Tech  Midchuarta  has  all  the  appearance  of  having  been 

modelled  after  the  pattern  of  a  Roman  basilica ;  aud  the  traditions  which 

make  Cormac  the  master  of  a  standing  army,  a  patron  of  letters,  an  adminis- 

trator of  laws — even  that  strange  story  which  credits  him  with  some  kind  of 

Christianity — all  fit  in  with  the  portrait  of  the  man  who  planned  his  life  and 
his  actions  on  the  models  afforded  him  by  Roman  Britain.  There  may  be  a 

considerable  element  of  truth  in  the  theory,  which  is  at  least  as  old  as 

Pinkerton,  that  the //ana  of  Cormac  were  first  organized  to  guard  the  coast 

from  a  possible  Roman  invasion.  Cormac,  indeed,  is  the  first  real  personality 

in  Irish  history.  Doubtless  some  of  his  predecessors  in  the  pages  of  the 

Annals  had  a  real  human  existence.  1  see  no  reason  to  deny  this  to  such 

people  as  Tuathal  Techtmar,  Conchobar  mac  Nessa,  Cu-Chulaind,  Medb,  and 
many  others ;  but  these  have  become  so  completely  wrapped  up  in  a  fog  of 

legend  that  it  is  impossible  to  be  certain  of  the  historical  truth  of  any  of  the 

actions  attributed  to  them  ;  while  Cormac,  though  the  legend-makers  have  not 

altogether  left  him  alone,  stands  out  clearly  before  us  as  an  innovator,  a 

conqueror,  and  a  law-giver. 

In  the  present  essay  we  do  not  propose  to  dwell  on  the  doings  of  Cormac 

and  his  successors.  Our  special  purpose  is  the  origin  of  Temair,  and  the 

nature  and  early  history  of  its  kingship.  The  later  historical  developments, 

inaugurated  by  the  conquests  of  Cormac,  do  not  specially  concern  us  here, 

except  in  so  far  as  they  may  throw  some  light  on  the  problems  before  us. 
We  therefore  exclude  from  our  consideration  the  buildings  attributed  to 

Cormac  and  his  successors.  The  next  step,  then,  will  be  to  re-classify  the 

older   buildings,  including  a  few  that  seem   to   be  attributed    in    error    to 

[89*] 
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Cormac's   time,  according  to  their  purpose.     This  classification  will  be  as 

follows  :  — 

A.  Sasctuajues  — 
Tech  Mairisend    :  |. 

The  Cernunuos  site>      >. 

Deisel  Temrach. 

B.  Holy  Wells— 
Nemnach. 

prach  Corniak-  (Tipra  Bo  Finn- Loeg. 

Adlaic  7  Di-adlaic. 

i      Si  \..  WG  S      :     -.    HARKING  GRAVES  OB  OTHBBWISB — 

Lecht  Bfata  Mor-glondaig. 
Ffcl. 

Lecht  Maine  uieic  Mnnremnir. 
ainnain  (?). 

Mi'iel,  l'.locc,  7  Bluicue. 
Lecc  Mail  ~  Midna. 

D.  Monuments  or  Sa<  iiei>  Animal.- — 

Duma  na  Bo. 

Duma  in  Luehduinn 

i;   Gila  bs  and  Gravb-M 

Blur  Tea. 

Lecht  in  Abaic 

I  tell  -  I  torcba. 
Ihima  na  inBana: 

Treduma  Neiei 

bolaind. 

1  in<i  7  If&le  <  1k.ii-<  Ibulaind 
Arad  Caelchon. 

F.  Ke.-.h>en<  BS— 

Forrad.' -nlertai  | 

The  It.  b  -.11  show  how  enonoooBly  the  religious 

int-  :  emair  preponderated  over  it.--  political  or  its  military  importance 

1  ' 'ri^indll}-.  perhaps,  the  aim's  and  (romeiTl  ijuarurs  respectively. 
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in  the  pre-Cormac  stages  of  its  history.  It  is  as  a  sanctuary,  or  rather  as  a 

group  of  sanctuaries,  that  it  calls  for  attention  ;  and,  as  we  hope  to  show,  its 

king  was  primarily  a  religious  rather  than  a  civil  functionary.  It  is  not  for 

nothing  that  the  Tripartite  Life  of  St.  Patrick  calls  Temair  cencl  idlachta  ocus 

druideehta  na  hEirenn* — "head  of  the  idolatry  and  druidry  of  Ireland." 
A  further  classification  may  now  be  indicated,  in  which  the  different 

monuments  are  grouped  by  constructional  types.  It  is  scarcely  necessary 

to  set  forth  this  classification  at  length ;  we  may  content  ourselves  with 

indicating  the  headings.  Primarily  we  may  divide  the  monuments  of  Temair 

into  (i)  stone  and  (ii)  earthen  structures.     The  former  may  be  grouped  as — 

(1)  standing  stones ; 

(2)  stone  circles  (round  Tech  Mairisend,  and  Deisel  Temrach); 

(3)  cists  and  dolmens  (Lecht  in  Abaic  and  Arad  Caelchon). 

The  latter  may  be  divided  into 

(4)  earthen  rings ; 

(5)  earthen  mounds ; 

(6)  earthen  mounds  (tumuli)  within  rings. 

Of  these,  class  (1)  may  belong  to  any  pre-Christian  date,  and  cannot  be 
assigned,  without  external  aid,  to  any  definite  period.  The  same  is  true  of 

(4)  and  of  (5).  On  the  other  hand,  classes  (2)  and  (3)  are  essentially  bronze- 

age  monuments.2  The  same  is  perhaps  true,  as  a  rule,  of  no.  (6),  if  the 

analogies  presented  by  the  Giant's  King  and  Longstone  Fort  hold  good.  But 
even  if  we  have  to  assign  certain  ringed  tumuli  to  the  Iron  Age,3  there  is 
sufficient  evidence  in  this  classification  of  the  monuments  that  the  history  of 

Temair  begins  in  the  Age  of  Bronze.  It  is  especially  to  be  noted  that  the 

burial  monuments  are  for  the  greater  part  at  the  north  end  of  the  ridge : 

and  it  is  not  improbable  that  this  was  due  to  the  existence  here  of  the  stone 

circle  called  Deisel  Temrach.  Just  as  Stonehenge  stands  surrounded  by  the 

grave-mounds  of  those  who  desired  to  be  buried  near  the  sanctuary,  so  the 

"sward  that  brought  luck  before  dying"  was  regarded  as  a  suitable  centre 
for  burial.  The  history  of  Temair,  therefore,  seems  to  begin,  at  least  partly, 

as  the  history  of  a  cemetery;  but  other  elements,  as  we  shall  see,  entered 

into  its  sanctity  from  the  first.     Even  Dind-shaichus  Ercnn  has  not  ignored 

1  Ed.  Stokes,  vol  i,  p.  40. 

-  Dolmens  are  usually  Co  be  assigned  to  the  Stone  Age,  bul  oists  (such  as  I. edit  in 

Abaic  seems  to  have  been)  and  alle'es  coil  vert  es  (tu  which  class  Arid  Caelchon  may  have 
belonged)  are  more  probably  bronze-age. 

3  Such  as  the  small  mound  at  Grannagh,  Co.  Gahvay  ;  si  e  Proceedings  HI  \  . 
vol.   xxxiii,  Sect.   C,  p.   508. 
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the  cardinal  fact  of  its  early  connexion  with  the  dead :  for  it  expressly  says 

that  Tea  chose  the  place  especially  to  be  a  grave  for  herself.  The  bronze- 

age,  pre-Celtic  heroes,  after  whom  the  mounds  were  originally  named,  have 
been  displaced  in  tradition  by  the  heroes  of  the  dominant  Celtic,  or,  more 

accurately,  the  Celtic-speaking  people,  after  these  had  taken  possession  of 

the  country  and  introduced  the  Iron-Age  culture.  The  forgotten  warriors 
of  the  Age  of  Bronze  have  yielded  their  place  in  popular  legend  to 

Cu-Chulaind,  Conchobar,  and  their  attendant  braves. 

Such,  in  abstract,  are  the  conclusions  at  which  an  archaeologist  would 

arrive,  who  visited  the  site  and  examined  it  with  the  descriptive  portions  of 

thf/'  -  ".''■■-  texts  in  his  hand.  But  Dind-shenchas  Eretm  has  something 
further  to  add  about  the  early  history  of  the  site,  in  the  shape  of  certain 

Btories,  contained  in  a  preface  t"  I'D,  and  in  the  first  two  poems  of  VD.  To 
have  nnt  yet  referred,  and  we  must  now  analyze  them. 

Tli-'  poem  VI»  i  calls  "ii  the  ancient  sages  of  Ireland  to  tell  the  history 
of  the  site,  and  then  pi' needs  to  reply  to  the  invitation,  in  the  name  of 

Finntan,  the  antediluvian  invader  of  the  country,  to  whose  survival  through 

the  centuries  the  preservation  of  ancient  memories  was  naively  attributed. 

We  need  not,  however,  linger  over  the  "  machinery"  of  the  composition,  nor 
turn  aside   t"  discuss   the  Finntan  myth,  which  would  occupy  an  essay  in 

itself.   Stripping  the  \   m  of  its  verbiage,  ami  of  its  metrical  devices,  we  can 

redw  -nt-  to  the  following  summary  : — 

(1)  The  hill  was  originally  a  hazel-thicket,  in  the  days  of  "  the  son  of  Ollcain.'  ' 
This  thicket  was  cleared  by  Liath  son  of  Laigne  Lethan-glas,  who  turned  it  into 

a  corn-land  (a  harbur  ba  luirbur  niiith,  "  its  corn  was  rich  corn").  This  Liath 
called  the  ridge  after  his  own  name,  Druim  l.cith,  that  is  "Liath's  Ridge." 

2     The  ridge  afterwards  passed  into  the  possession  of  Cain  son  of  Fiachu 

dfindiin.  from  whom  it  received  its  second  name,  Druim  Cain,  "  Cain's  Ridge." 
It  now  became  a  military  station  (in  tulach  a  tiigdit  mdir,  "  the  hill  to  which  chief- 

tains used  to  go"  i. 
(8)  Crorind  daughter  of  Allod  then  comes  on  the  scene,  and  from  her  the  site 

was  called  Cathair  Chrorind,  "  C.'s  fortress*'  in  the  days  of  the  Tuatha  De  Danann. 
A  palace  has  therefore  now  been  built  on  the  ridge. 

(4)  Crofind  was  succeeded  by  Tea  daughter  of  Lugaid,  the  wife  of  Erenion, 
who  built  a  rampart  round  her  house,  outside  which  she  was  buried  ;  and  from 
her  the  site  was  called  Tea  Mar. 

Tho  cumulative  of  this  name  is  probably  OUcrViiin.  >i"t  <  >llcin ;  compare  Ciin  in 
the  following  ■taira. 
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The  purpose  of  khe  poet  is  not  so  much  to  give  a  history  of  the  site, 

as  to  account  for  a  series  of  names  by  which,  according  to  tradition,  it 

was  successively  known :  Fordruini  (apparently  the  original  name  before  the 

clearance  of  the  hazel-thicket),  Druim  Leith,  Druim  Cain,  Gathair  Chrofind, 

and  Tea  Mur  (sic).  The  course  of  events  by  which  he  endeavours  to  account  for 

these  names  is  clearly  very  natural ;  unusually  so,  indeed,  for  a  Dind-shenchas 

history!  The  change  of  the  name  of  a  place  with  its  owner  is  a  common 

occurrence  in  Ireland  down  to  modern  times ;  Flanagan's  Rock,  Fort,  Hotel, 

or  what-not,  becomes  O'Connor's  in  name  as  well  as  in  legal  title,  to  the 
frequent  confusion  of  topographers.  So  the  theory  that  explained  these 

changes  of  name  by  changes  of  ownership  is  just  what  would  naturally  occur 

to  a  commentator.  And  the  transformations  of  the  hill  as  pictured  in  the 

poem  before  us  are  what  any  intelligent  person  might  evolve  out  of  his  inner 
consciousness.  We  see  in  turn  the  unreclaimed  thicket ;  the  site  turned  to  a 

corn-land  ;  the  elevation  of  the  hill  to  a  military  station,  when  its  strategic 

advantages  became  evident ;  the  establishment  of  a  royal  house  ;  the  founda- 
tion of  a  royal  dynasty.  Nothing  could  be  more  obviously  true :  nothing 

could  be  farther  from  the  real  truth. 

The  only  historical  value  that  the  poem  possesses  is  its  testimony  that  the 

hill  was  known  by  different  names.  We  need  not  accept  the  chronological 

succession  of  these  names  ;  they  may  have  been  used  indiscriminately,  perhaps 

in  different  parts  of  the  country.  Other  names,  not  mentioned  in  the  poem, 

are  recorded  elsewhere :  O'Clery's  Glossary  gives  us  Connalt,  .i.  tech  Cuinn 
.i.  Temair  Breg1 ;  also  Itos,  .i.  Temair,  to  which  the  lexicographer  Peter 

O'Connell  adds  "  an  old  name  of  Tara."2  PD  records  another  name,  Druim 
nDescend,  but  without  comment.  The  name  Eos  Temraeh  is  also  vouched  for 

in  Acallam  na  Senorach  (ed.  Stokes,  line  1475). 

The  ninth  stanza  of  VD  i  would  seem  to  imply  that  there  were  structures 

at  Temair  associated  with  Tea — a  house  and  a  grave.  "  A  rampart  was  built 
round  her  house  by  Tea  the  great,  daughter  of  Lugaid  ;  she  was  buried 

behind  the  wall  without,  so  that  '  Temair  '  comes  from  her."  Possibly  the 

Forrad  was  supposed  to  have  been  originally  Tea's  house. 
Another  important  point  must  be  marked  for  future  reference  before  we 

pass  from  this  poem.     The  foundation  of  the  cathaiv  is  ascribed  to  a  woman. 

VD  ii  is  a  poem  of  great  obscurity.  The  author  assumes  on  the  part  of 

his  readers  knowledge  which  is  no  longer  accessible  ;  his  allusions  are  there- 
fore difficult,  if  not  impossible,  to  understand.     The  text  of  the  poem  will  be 

1  Rente  eeltique,  iv,  390.  *-'  Ibid.,  \.  3$ 
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found  in  Gwynn's  edition  ;  it  is  not  necessary  to  give  here  more  than  an 
abstract  of  its  contents.    The  numbers  in  brackets  refer  to  the  stanzas — 

1  Temair  was  founded  by  a  woman  :  it  was  obtained  as  a  possession  by  [Tea] 
daughter  of  Lugaid.  (2)  [Tea]  wife  of  Geide,  desired  it  from  her  husband  as  a 

dow  •  to  be  a  fortress,  and  afterwards  Tea's  burial-place.     4)  Eremon 
had  his  wife  in  imprisonment — a  reference,  probably,  to  some  otherwise  lost  saga. 
He  gave  her  what  she  asked.  (5)  Tbe  palace  took  its  name  from  Tea,  who  was 
buried  here. 

b  that  tit-   -  irmula  is  used  in  the  story 

of  the  /  :it  for  the  name  of  the  palace  of  Alma.;  or, 

rather,  i  of  diffei  : native  explanations  which  the   romancer 

the  name.     Alum  was  the  wife  of  Nuadu,  the  druid  of  king  Cathaeir 
Mc  _      her  husband  that  her  name  should  be  on  the  hill  where 
- 

In  the  stanzas  anal v-  . ..,  the  sudden  change  of  the  name  of  Tea's 
and.  from  <•■  jsing    enough;  but   now    the 

and  we  are  plunged  into 

the  middle  of  whal  tally  different  Btory — 

Tephi  daughter  of  Forand  comes  on  the  scene,  who  built  a  strong- 

hold Ding  it  with  her  staff  and  with  her  brooch."  (7i  The  fortress  was 
called  Mur  Tephi  after  Tephi,  the  king's  wife.  (8)  Miir  Tephi  in  the  east,  which 
though  I  is  not  hidden,  became  the  centre  of  the  graves  of  many 

que.  The  hoiiM?  of  Tephi  was  square.  (10)  [Tephi]  was  a 
relative  of  Bachtir  son  of  Buirech  htir  mac  Buirig),  a  native  of  Spain, 
and  was  abi  I  I  i  Tephi  and  Carnson  built  the  P.aitli 

mentioned  in  the  ninth  stanza,  dia  ritnad,  to  conceal  her.       12    ■'  The  king  of 
ff  Tephi.  '•  though  there  was  strife  between  him  and 
■edged  1:  .u  that  he  would  restore  Tephi 

[alive  or  dead  .       Tephi  died,  and  Cai  nt  her  body  in  a 'ship  [home  to 
Spain].  in  other  lin-.'  that   the  grave  of  Tephi   was 

called  !■  built  in  imitation  of  Tephi's  grave.    117)  All 
places  that  are  lofty  and  conspicnou-  emair  after  this  site.    (18,19    A 
collection  of  tatrs  and  i  T  no  imi  but  containing  an  allusion  to  the 
final  destruction  of  Temair. 

in  I'I>  gives  us  some  help  to  an 
understanding  of    tl.  ley.    Temair,   we   are    there 

'.     .  of  It  It.  the  wife 

••-mur.  the  -  U  of  Tephi,  ■ 

lived  wi  :thmiu  king 

enin,  the  idol  of  the  Britons,  had  l>een  given  as  security  for 

h^r  return  to  Spain  alive  or  dead.     She  was  buried  in  Spain,  and  the  rampart 
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built  around  her  was  called  Teipe-mur.  It.  was  seen  by  Tea  wife  of  Eremon 

(sic),and  when  she  came  to  Ireland  with  her  husban  I  from  Spain  she  followed 

it  as  a  model  in  lmilding  her  own  fortification;  and  she  erected  a  rampart 

like  that  of  Tephi,  on  every  hill  thai  she  chose  as  a  fortress. 

No  one  could  Maine  any  impatient  reader  who  would  protest,  at  this 

point,  that  it  is  utterly  impossible  to  extract  any  sense  or  reason  out  of  all 

this  farrago.  Certain  sciolists,  he  might  very  justly  say.  wished  to  find  by 

hook  or  by  crook  an  etymology  for  the  name  of  Temair,  and  to  do  so  they 

invented  a  story  of  quite  unusual  silliness.  But  we  are  not  entitled  to  brush 

aside  the  legend  in  so  cavalier  a  manner.  In  the  first  place,  we  note  that  if 

the  tale  had  been  invented  merely  for  the  purpose  of  explaining  the  origin  of 
the  name  of  Temair,  the  inventors  would  have  rested  content  with  the,  for 

them,  brilliant  inspiration  of  Tea  Slur,  and  would  not  have  embarrassed 

themselves  with  Tephi  at  all.  It  is  quite  clear  that  the  Dind-shenchas  writers, 
both  prose  and  verse,  were  more  interested  in  the  etymology  than  in  the 

romance  :  and  it  is  also  obvious  that  Tephi  was  very  much  in  their  way  ;  she 

was  in  the  story,  but  they  did  not  know  what  to  do  with  her.  The  whole 

Tephi  fatuity,  as  it  appears  to  be  at  first  sight,  is  really  one  of  the  best 

arguments  against  the  story  being  merely  a  philological  invention,  and  for  the 

etymologies  being  an  adaptation  of  something  that  was  already  in  existence. 

In  the  second  place,  the  story  exists  in  several  versions,  and,  indeed,  we  can 

trace  two  versions  combined  together  in  the  Dind-shenchas  tale,  which  made 
Tea  the  wife,  in  the  one  version  of  Eremon,  and  in  the  other  of  Geide.  An 

inventor  would  not  have  introduced  this  unnecessary  complication.  Lebor 

Gabdla  gives  a  different  form  of  the  story,  which  will  be  found  (inter  alia)  in 

LL  13  0.  According  to  this,  Tea  was  the  daughter  of  Lugaid  mac  Itha,  and 

was  wife  of  Eremon,  the  mother  of  his  youngest  son  Iriel ;  Eremon  had 

deserted  his  previous  wife  Odba  in  Spain,  in  order  to  attach  himself  feo  Tea. 

Odba,  however,  came  in  a  ship  to  Ireland,  with  Muimne,  I.uigne.  and  Laigne, 
the  three  sons  that  she  had  borne  to  Eremon  :  and  she  was  in  Ireland  till  she 

died  and  was  buried  in  the  hill  of  Odba,  near  Navan.  Meanwhile.  Tea  had 

begged  of  Eremon  a  heritage  and  a  burial-place,  and  he  had  given  her  Druim 
Cain,  as  it  was  then  called.  Seemingly  Odba  here  takes  the  place  ̂ i  Tephi, 

and  the  Camson  incident  is  ignored.  Cormac  the  glossator  knew  the  story, 

and  refers  to  it  (s.  v.  Temair). 

It  is  to  be  noted  that  Tephi  is  said  to  have  laid  out  her  stronghold  with 

the  aid  of  her  staff  and  her  brooch.  The  same  expression  is  used  in  speaking 

of  the  foundation  of  Emain  Madia  by  queeu  Madia  ;  and  it  is  there  adapted 

by  the  etymologizers  to  give  some  son  of  derivation  for  the  word  Emain 

(LL  20  b  50).    The  story  of  the  brooch  has  i   tymological  point  in  the  story 
K.J. A.  ]>ROC,  VOL.  XXXIV,  SECT.  C.  [40] 
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before  us.  and  its  presence  here  seems  to  show  that  it  existed  as  a  folk-lore 
element  independently  of  the  use  made  of  it  in  explaining  the  name  of  the 

Ultonian  palace.1  This  illustrates  the  contention  here  made,  that  the 
Dind-sheiuhas  tales  existed  in  folk-legend  independently  of  the  etymologies 
founded  upon  them.  We  may  throw  overboard  the  philological  fatras  of 

D     ■'-  '■  and  similar  works,  hut  we  cannot  thereby  evade  the  duty 
of  trying  to  make  what  we  can  of  the  stories  on  which  it  is  based. 

In  these  legends  of  the  origin  >■!'  Temair,  analysis  shows  seven  elements 
that  call  for  consideration,  which  we  now  proceed  to  examine.  These  are  as 
follows  : — 

A.   Th    Tephi  Legend. 

(i)  The  personality  of  Tephi. 
iiii  Ib-i  father  Porann. 
(iii)   Bachtir  and  Cams6n. 

(iv)  Ti     .       Etherun. 

I'..       Thi         '/'■>       /."/.,!</ 

I  Tin'  personality       1 
ivit  The  attribution  of  tin-  foundati   I  Temair  to  Tea. 

(vii)  W'Ih'  was  the  husband  "i  Tea  I 

A.  Thiii. 

rhe  attentive  reader  of  the  Tephi  stanzas  in  \'I>  ii  cannot  tail  to  be 
•  k  by  the  insistence  which  they  display  on  the  word  run.     The  writer's 

mind  is  perhaps  unconsciously,  with  the  idea  of  a  "  mystery  "  while 
he  is  dealing  with  this  lady;  and  finally  he  Leila  us  that  the  grave  of  the  dead 

princess  was  called  "Tephi-run,"  which  means,  if  it  means  anything, 
" the  Tephi  mystery.        \  .  ■  dark  and  mysterious  place; 

.    name  fi  ve,  and  the  author's 
torily  explain  the  word.     Nor  could  anyone,  even 

_  content  with  "  Tephi-run  "  as  an  interpreta- 
tion id  not  had  before  him  the  evidently  much  betl 

lology  Tea  .'/«<•.     Surely  tbi>  implies  that   the  word  Tephi-run,  whatevei 
me  form  inyone  thought  of  extorting  the 

deri  the  name  of  Temair  out  of  it.     It  reminds  us  not  a  little  of  the 

q  sofia  iarlv,  with  which  tl  Apocalypse  introduces 

\  ■  tmple  of  ti  peal  myth  will  be  found  in  the  story  called 

7  a  mh&th         -       .mil  Laoide    S  0         r/'.  p.  138). 

1  TK  iontlv    ca>t    into    this    fnnn    l>y   the    poet    to   pve   n    rhyme    f'-r 
■  I>  n  60  « ill  i-h'iH  . 
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his  famous  cryptogram  commonly  called  the  Number  of  the  Beast.     The  word 

seems  to  say  to  us  :  "  Here  is  a  mystery  ;  what  is  '  Tophi'? " 
Before  we  try  to  solve  the  enigma,  we  must  first  ask  ourselves,  why 

should  there  be  a  mystery  at  all?     And  we  have  little  difficulty  in  finding 

an  answer  to  this  question. 

The  struggle  between  Christianity  and  Paganism  in  these  islands  is  a 

subject  that  has  hardly  as  yet  been  systematically  studied.  It  has  been 

too  readily  assumed,  for  example,  that  because  there  is  little  or  no  record  of 

martyrdom  in  Ireland  the  triumph  of  the  Cross  must,  here  have  been  easy 

and  immediate.  It  should  not  be  forgotten,  in  criticizing  these  and  similar 

assumptions,  that  all  the  records  which  we  possess  are  comparatively  late ; 

they  have  come  down  to  us  from  the  hands  of  adherents  of  the  religion  that 

ultimately  conquered,  and  from  a  time  when  that  religion  had  gained  complete 

ascendancy.  To  get  at  the  full  truth,  so  far  as  it  is  at  all  possible  to  do  so, 

we  must  read  betweeu  the  lines.  When  we  do  so,  we  find  that  Christianity 

had  in  reality  a  hard  struggle  to  establish  itself  in  the  hearts  of  the  inhabi- 
tants of  this  country.  We  shall  hear  several  echoes  of  the  strife  as  we  proceed 

in  our  present  study ;  and  it  is  not  irrelevant  to  observe  that  we  must  be 

prepared  for  three  phenomena — syncretism,  spite,  and  secrecy. 
(a)  Syncretism  implies  that  the  people  while  accepting  the  new  teaching 

do  not  relinquish  the  old  ;  they  merely  add  Christ  to  their  pantheon.  The 

parents  who,  according  to  a  frequently  repeated  story,  left  the  right  arms  of 

their  infants  unbaptized,  in  order  that  they  might  be  strong  to  strike  the 

crueller  blows  on  their  enemies,  were  good  examples  of  this  religious  pheno- 
menon. Hut  the  most  remarkable  illustration  of  syncretism  afforded  by  the 

antiquities  of  these  islands  is  the  sculpture  on  the  monumental  stones  found 
in  the  land  of  the  Scottish  Picts.  It  is  well  known  that  these  monuments 

fall  into  three  groups.  In  the  first  and  oldest,  we  find  no  crosses,  but  a  rich 

and  very  obscure  system  of  pictorial  symbolism — animals,  crescents,  circles, 
and  other  signs,  some  forty  in  number.  The  symbols  are  incised,  and  their 

are  no  other  devices  on  the  stones.  In  the  second  group  we  find  the  same 

symbols,  in  relief,  accompanied  with  elaborate  cresses.  The  interlaeings  and 

other  ornamental  motives  associated  with  Celtic  Christian  art  appear  for  the 

first  time  in  Scotland  on  the  stones  of  the  second  group,  and  it  is  important 

to  observe  that  the  extremely  delicate  minuteness  of  this  decoration  is  a 

proof  that  the  Scottish  sculptors  here  followed  the  models  set  them  by 

manuscripts,  not  the  traditions  enshrined  in  other  sculptured  stones.  In  tact 

we  see  clear  evidence  in  those  stones  of  the  inlluence  of  the  foreign  missionary. 

with  his  illuminated  gospels  and  service-books.  In  the  third  group  the 
symbols  wholly  disappear,  hut  the  crosses  and  allied  patterns  survive.      The 

[40*j 
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subject  will  be  found  elaborately  worked  out.  artistically,  topographically, 

and  chronologically,  in  Romilly  Allen's  Early  Vlirislum  Mo  nv  maris  of  Scotland; 
but  the  author  of  thar  magnificent  book  makes  no  attempt  to  explain  the 

symbols— of  which,  indeed,  no  satisfactory  explanation  has  as  yet  been 
ottered. 

1   have  devoted  some  attention  to  this  problem,  taking  into  account  the 

:  that  the  Bymbols  are  also  used  in  the  decoration  of  metal  objects,  and 

sometimes  in  graffiti  1  have  considered  the  symbols  in  turn  as  marks  of  tribe 

or  of  trade  :  as  Christian  emblems :  and  even  as  the  characters  of  some  hiero- 

idlabic  writing.  In  everj  case  I  have  found  insuperable 

objections  to  the  interpretation  attempted.  1  find  myself  at  last  forced  to 

adopt  the  conclusion  that  they  are  not  Christian  symbols  at  all,  but  Pagan ; 

thai  they  arc  probably  marke  ited,  in  the  minds  of  those  who  made 

use  of  them,  with  different  deities,  surviving  and  nourishing  side  by  side  with 

a  newly  introduced  Christianity.     They  are  in  fact  invocations  of  the  various 

u  gods, just  as  we  may  see  invocations      I  I       or  of  Thoron  pagan  Runic 

riptiona.  When  Christianity  was  first  introduced  among  the  Picts,  they 

did  not  see  theii  way  to  abandon  their  ancient  gods  all  at  once.  For  a  time 

thej  themselves  right  with  th  of  their  fathers  and  with 

the  lies  Faith  ;  t ii--y  carved  on  their  monuments  the  symbols  of  the  old  and 

the  '  the  new.1     The  Bret  group  ol  stones,  then,  are  on  this  theory 

I' \%  in  monument  the  missionaries 
could  fully  enforce   that   exclusion  of  all  oth<  which   is  a  cardinal 

principle  of  ( Christianity  ;  the  third  group  belong  to  a  time  w  hen  the  old  g 
had,  and  when  I  had  triumphed. 

1  tgham  inscriptions,  which  have  taxed  in 
vain  the  l.i-t  resources  ol  oui  mot  :  philologists — as  well  at  some 

of  the  others — to  interpret.     Most  of  I  grave-formula*   in 
the  Pictish  langu  . .  and  its  verj 

place  in  the  _  inkuown,  \\<-  can  have  very  little 

hope  [-standing  them.    Bui  others  look  like  something 
.  and  I  -   i  of  pagan  Pictish 

rhis    -  ed  an  interpretation  as  il  may  appear  to  be,  for 
on  o  3  y  in  the  0  thi     ashion  is 

ied  into  Christianity,  and  the  only  inscription  on  the  stone  i-  an  invoca- 

tion  ol    the   Christiai  We    may   compare  the  "ejaculation"   l'XK, 

'The  famous  <  Kir  »\  a  font,  which  bears   i  sculptured  figure  of  Tim?   incongruously 
with    Christian    gyrabo  -        Profi     or   George 

cbure,  Thunor  ti  ■  nr  (Loudon  :   Williams  &  Norgate,  1878). 
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carved  on  the  cross-slab  of  Reisk  and  on  the  alphabet-stone  of  Kihualkedar, 
in  Co.  Kerry. 

All  this  is  not  so  remote  from  the  subject  before  us  as  the  reader  will 

naturally  be  tempted  to  suppose.  As  we  shall  presently  see,  the  sculptured 

stones  of  the  Picts,  the  representatives  of  the  pre-Celtic  bronze-age  people 
who  founded  Temair,  have  some  light  to  throw  on  the  problems  of  its  early 

history ;  and  it  is  important  to  understand  clearly  how  it  is  here  proposed  to 

interpret  them. 

(b)  The  odium  theologicum  between  adherents  of  rival  religions  takes  the 

form  (1)  of  profane  nicknames  used  by  the  supporters  of  one  faith  for  the 

gods  and  holy  places  of  the  other;  (ii)  of  improper  stories  told  of  the  opposi- 
tion deities ;  (iii)  of  miscellaneous  forms  of  mockery.  We  have  examples  of 

all  three  in  Irish  literature.  Of  the  first,  we  may  take  as  an  example  the 

nickname  Cromm  Cruaich,  of  which  we  must  speak  later.  There  is  no  satis- 
factory evidence  that  this  was  ever  the  real  name  of  a  deity.  We  may 

compare  also  Diabul  Ard  and  Tarothor  (lege  Torathor),  already  mentioned  on 

p.  257,  and  the  names  given  in  Cormac's  Glossary  to  the  wife  of  The  Dagda. 
The  worshippers  of  the  gods  thus  scornfully  designated,  retaliated  by  calling 

the  Sacred  Figure  on  the  Crucifix  An  Crochairc  Tarrnochtuiyhthe,  a  name  still 

current  in  folk-tales  told  by  good  Christians,  who  are  blissfully  ignorant  of 

its  true  meaning.1  Of  the  second  form  of  religious  spite  we  may  take  as  an 
illustration,  from  the  Christian  side,  such  a  tale  as  The  Second  Battle  of 

Moytura,-  where  the  deity  known  as  The  Dagda  is  placed  in  a  number  of  ridi- 
culous and,  to  speak  mildly,  undignified  situations.  On  the  pagan  side  we 

may  instance  the  story  called  Aided  Diarmada,3  in  which  the  half-heathen 
king  Diarmait  and  Saint  liuadan  of  Lorrha  fling  preposterous  curses  at  one 

another,  those  of  the  king  being  effective  and  those  of  the  saint,  at  least  in 

what  we  may  presume  to  have  been  the  original  version  of  the  story,  power- 

1  The  meaning  is  obscured  by  translating  it  "The  Naked  Hangman."  The  word 

crochaire,  though  now  used  principally  in  the  sense  "hangman,"  also  means  "  n  hanged 
person,"  and  is  sometimes  applied  to  the  Figure  on  the  Cross;  cf.  crel  in  dealbh  croiche 
ut  7  in  Crochaire  inidi,  Book  of  Lisiuore  !>!•  1>  1. 

2  Revue  celtique,  xii,  52.  The  reference  in  the  text  is  to  the  story  wi  its  present  literary 
form,  which  is  an  uncouth  exhibition  of  Rabelaisian  humour.  It  is  doubtless  founded  on 
much  earlier  traditional  materials. 

3  Silva  Gadelica,  i,  72.  This  tale,  at  first  a  piece  of  rough  humour,  was  later  taken 

seriously  by  writers  unable  to  believe  that  the  saint's  curses  could  possibly  be  impotent  ; 
and  they  based  upon  it  the  legend  of  the  destruction  of  Temair  in  or  shortly  after  563  A.D. 
But,  as  Professor  MacNeill  has  pointed  out,  this  alleged  desertion  of  Temair  is  altogether 

inconsistent  with  the  later  history.  On  the  other  hand,  the  Prologue  of  /Vi/,,,  1 1.  ngusso, 
line  165,  shows  that  Temair  was  of  small  importance  in  the  ninth  century,  when  that  poem 
was  written. 



292  Proceedings  of  the  Royal  Irish  Academy. 

less.  Of  the  third  form  of  spite  it  will  suffice  to  quote  here  the  imedifying 

wrangling  of  Oisin  and  Patrick  in  the  so-called  Ossianic  poems. 

■  i  Secrecj  on  the  pari  of  the  adherents  of  a  weaker  faith,  is  necessary 

to  avert  persecution.  While  the  Christian  faith  was  struggling  for  existence, 

its  followers  made  use  of  secret   signs  and  passwords  whereby  they  could 

recogniz   le  another.     Contrariwise,  the  mysteries  were  the  last  stronghold 

of  Paganism  when  i li<-  Cross  had  triumphed.1  And  so,  to  return  to  the 
point  from  which  we  sel  out  on  this  digression,  I  think  we  may  take  it  that 

"the  mystery  ot  Tephi "  is  some  such  secret.  Ii  was  a  private  way  of  rei'er- 
riug  i"  a  divine  being,  invented  when  Christianity  had  reduced  the  rival 

faiths  t.>  impotence.     At   least,  lei  us  for  the  moment  assume  this  to  be  the 

.ami  let  us  dow  inquire  what  divine  being  might  be  supposed  to  lie 

bidden  undei  the  personality  of  Tophi. 

Tephi  is  called  "daughter  of  Forann."  This  is  the  same  word  as  the 
Irish  equivalent  of  Pharaoh,  the  title  of  the  king  of  Egypt  ;  Tephi  therefore 

i-  spoken  of,  and  was  doubtless  underst   I  by  the  writer  of  VTJ  ii  as  being. 

the  daughter  of  the  king  of  Egypt.  He  was  not  troubled  by  the  improba- 

bility of  such  a  princess  being  at  the  Bame  time  a  relative  of  "Bachtirof 

Spain,"  ami  we  need  not  feel  any  more  uneasiness  on  the  subject  than  he  did. 
othei  daughters  of  Forann  make  their  appearance  in  t  lie  legends  of 

1 1 1 - ) i  origina.  These  women  wen-  both  called  Scota;  and  though  by  the 

annalists  they  arc  separated  from  one  another  by  a  number  of  generations, 

they  are  clearly  doublets  of  one  another.  This  "Scota  daughtei  of  Pharaoh" 
is  the  prim*  ;  the  devious  wandorings  of  the  children  of  Mil  over 

the  face  of  the  earth,  before  finding  a  permanent  home  in  Ireland.  The 

children  of  Mil  were  called  •  -  one  Bchool  of  etymologist-  derived  this 
ethnic  name  from  Scylhia,  and  bo  the  tribe  had  to  be  brought  on  its  wild 

journey  to  Scythia  in  order  that  it  might  pick  up  the  name.     But  another 

•  ■I  of  etymologists  favoured  an  eponymous  ancestre.--.  "Scota  daughter 

of  Forann,"  understood    i  i    the  daughtei  of  Pharaoh.     To  secure  this 
ana  the  tribe   had   t<>  make  its  way  to  Egypt,     finally,  when  the 

redactors  attempted  to  make  (  out  of  all  the  scattered  tale.-  that  lay 
before  them,  they  found  that  different  accounts  were  given  of  the  husband 
whom  Scota  married  and  of  the  children  whom  she  bore.     In  order  to  work 

these  all  in.  the  lady  bad  to  1m-  duplicated,  thus  necessitating  two  different 
!      pt  in  differei      i  Such  is  the  evolution  of  the 

ry  of  the  wanderings  of  the  children  of  Mil,  helped  out  by  tags  borrowed 

from  the  wanderings  of  the  Israelites  and  from  other  sources. 

Hi.-  again,  as  in   the  case  of  Tea,  the  fact  that  the  historians  were 

-  e  Farnell,  OulUofti  Uate*,  iii,  l-'T. 



Macalister — Temair  Breg  :  Remains  and  Traditions  of  Tara.     293 

embarrassed  by  a  variety  of  mutually  contradictory  legends  is  sufficient  to 

sliow  that  the  story  of  Scota  is  no  mere  invention,  devised  to  give  some  sort 

of  etymology  for  the  ethnic  name  of  the  "  Scots."  Essentially  the  story  of 
Scota  is  a  popular  tale  of  a  divine  ancestress  ;  though  the  name  of  the 

ancestress  may  have  been  artificially  modified,  by  the  men  of  learning  who 

systematized  the  stories  into  the  form  in  which  we  have  them,  in  order  to 

improve  the  analogy  between  the  two  words  compared.  If  we  could  have 

recovered  the  tale  of  this  ancestress  from  the  lips  of  the  common  people,  we 

would  not  necessarily  find  that  "Scota"  was  the  exact  form  in  which  they 
would  have  given  her  name  to  us,  or  that  the  idea  of  the  derivation  of  the 

ethnic  was  at  all  uppermost  or  even  present  in  their  minds.  Such  artificial 

modifications  of  proper  names,  in  the  interests  of  etymology,  are  not 

unknown  in  Irish  historical  literature ;  we  may  instance  the  constant  habit 

of  spelling  the  name  Finnachta  with  an  interpolated  shn,  as  though  it  were 

Finn-shncehta,  "  white  snow,"  or  Fin-shnechta,  "  wine-snow." 

The  story  of  Scota's  parentage  leads  us  to  a  further  inference ;  namely, 

that  not  only  are  the  two  "  Scotas "  to  be  treated  as  one  and  the  same 
legendary  personality,  of  whom  different  stories  were  told ;  but  that  Tepqi 

also  is  to  be  regarded  as  identical  with  them.  Herein  lies  "  the  mystery 

of  Tephi." 
But,  it  will  fairly  be  asked,  what  possible  connexion  can  there  be  between 

the  names  of  Scota  and  Tephi  ?  One  method  of  linking  these  words  may  be 

suggested.  Suppose  we  write  the  name  Scota  in  Ogham  letters  on  a  circular 

stem-line  (fig.  3  a),  and  then  manipulate  its  letters  symmetrically,  making  the 
first  three  strokes  of  the  S,  and  the  last  three  strokes  of  the  0,  into  vowel- 

scores  (fig.  3  6).  Then,  regrouping  the  vowels,  and  beginning  to  read  at 

the  T  (fig.  3  c),  we  obtain  tebiii.  According  to  the  principles  of  Ogham 

orthography,  His  not  here  the  sign  of  lenition,  so  that  the  word  \v,ould  be 

pronounced  leb-hi,  not  tcvi.  To  preserve  so  far  as  possible  this  pronunciation, 
the  unlenited  b  is  written  p  (as  it  usually  is  after  vowels  in  Old  Irish), 

when  the  Ogham  is  transliterated. 

For  purposes  of  comparison,  a  facsimile  of  an  actual  "wheel"  of  the 
kind  imagined  is  added  to  fig.  3  (fig.  3d).  It  occurs  on  the  stone  at  tagie 

Elphinstone,  Aberdeenshire,  in  association  with  certain  of  the  Pictish  symbols, 

to  which  reference  has  been  made  on  a  previous  page.  These  scores  arc 

certainly  cryptographic,  but  the  key  to  their  decipherment  has  not  yet  been 

discovered.  The  puerile  cryptograms  on  the  great  Runic  stone  at  Rok, 

Sweden,  are  of  the  same  character.1 
Reams  of  nonsense  have  been  written,  trying  to  make  cryptograms  out  i if  the 

straightforward  memorial  inscriptions  in  Ogham  ;  this  way  of  interpretation 
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has  proved  an  absolute  cut  de  sac,  and  is  now  universally  discredited.  But 

that  the  Ogham  character  was  on  occasion  used  for  cryptical  purposes  may  be 

taken  as  certain.  The  series  of  Ogham  alphabets  in  the  Book  of  Ballymote  is 

no  mere  vacuous  pastime  of  the  scribe  of  that  compilation  ;  it  is  a  treatise  on 

cryptography,  a  collection  of  the  variants  of  the  Ogham  alphabet  invented 

and  used  from  time  to  time  by  ingenious  literati  for  purposes  of  secrecy. 

Besides   the  Logie  "  wheel,"  we   possess  two  2    iphic  inscriptions  in 
nil — the  formula  LMCBDV  on  the  Glenfahan  stone,  and  the  similar 

formula  lmcbtm  on  the  bead-amulet  from  Ennis.  I  have  not  succeeded  in 

hitting  upon  the  solution  of  these  riddles,  but  I  am  inclined  to  believe  that 

the  name  of  a  pagan  god,  or  perhaps  the  initials  of  a  number  of  names  of  gods, 

Fio.  S— Thi        '•  jrpher. 

may  !  nder  these  si      -  nts.     If  this  interpretation 

of  th(  snfahan  -  inld  be  of  especial 
•  •  in    tliis  connexion.     It   would  )»■  a  valuable  monument  of  the 
i  which   we  have   aln  d    t"  trace   in    the   Pictish 

sculpt  tter-up  of  the  monument  was  at  a  loss  t"  choose 
.  i  faith  and  the  new.     Hi  make  his  peace  with  both 

_■  an  elal  a  the  face  of  the  stone,  and  by  invoking  the 
iieront!         I        It  is  not  difficult  to  understand  why  the 

tor  the  maker  of  the  monument  well  knew 

what  would  happen  if  he  had  written  the  god's  name  without  concealment. 

-  [>hus  Bagge,  Dtr  Runtnitcxn  con  /Sal  (Stockholm,  1910). 
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I  think  that  I  was  the  first  to  point  out  that  Ln  Ogham  inscriptions  couched  in 

the  formula  A  maqi  mucoi  B,  in  which  the  descent  of  the  deceased  is  traced 

not  from  his  father  but  from  a  remote  eponymous  ancestor,  the  second  name, 

that  of  the  ancestor,  is  very  frequently  broken  off  while  the  rest  of  the 

inscription  is  left  intact;  and  this  almost  always  seems  to  be  a  work  of 

intentional  violence.  I  completely  missed  the  true  interpretation,  however, 

which  is  certainly  that  given  by  Professor  MacNeill1 ;  namely,  that  the 
ancestral  name  is  that  of  a  divinity,  which  would  naturally  be  destroyed 
when  some  enthusiastic  Christian  iconoclast  came  across  it. 

I  therefore  suggest  that  Scota  was  an  eponymous  ancestress  of  the  Scotic 

people,  to  whom  divine  honours  were  paid,  and  that  Tephi  was  a  crypto- 

graphic way  of  referring  to  her,  devised  at  the  time  when  Christianity  had 

become  the  strongest  faith  in  the  country. 

(ii)  The  next  question  that  arises  in  connexion  with  Tephi  is  the  interpre- 
tation to  be  put  upon  the  statement  that  she  was  a  daughter  of  Forann.  It 

is  not  to  be  understood  that  she  was  originally  supposed  to  have  been  a 

daughter  of  the  king  of  Egypt,  though  this  explanation,  doubtless,  became 
current  in  later  times.  We  are  to  see  in  Forann  a  native  name,  which  later 
historians  misunderstood. 

Sir  John  Rhys  long  ago  suggested  a  comparison  between  this  name  and 

that  of  Feron,  mentioned  in  the  legends  of  Irish  origines?  According  to  one 

story,  preserved  by  Keating,3  Parthol6n,  the  first  post-diluvian  invader  of 
Ireland,  had  four  sons,  named  Er,  Orba,  Eeron,and  Fergna.  Another  tradition 

made  these  four  the  sons  of  Eber,  brother  of  Eremon,  the  first  king  of  the 

Milesians,  and  assigned  to  them  a  reign  of  half  a  year  in  joint  rule,  some  little 

time  after  the  establishment  of  the  Milesian  kingdom.4 
There  is,  on  the  whole,  a  general  similarity  between  the  legends  of 

Partholon,  Nemed,  and  the  Fir  Bolg,  close  enough  to  justify  us  in  regarding 

them  as  variants  of  one  and  the  same  group  of  tales — namely,  the  tales  that 

the  aboriginal  pre-Celtic  people  of  the  country  told  about  their  own  beginnings. 

This  being  premised,  it  may  be  considered  as  at  least  probable  that  the  four 

leaders  of  the  expedition  whereby  these  autochthones  were  said  to  have  been 

settled  in  a  previously  desert  Ireland,  were  the  ancestral  deities  of  the  pre- 
Celtic  tribes.  Accordingly,  we  find  the  same  quartette  appearing  in  another 

guise,  as  those  of  the  sons  of  Nemed,  the  second  post-diluvian  invader  of  the 

country.     As  there  given,  they  are  Starn,  Iarbonel,  Fergus,  Ainnind.5     The 

1  Proceedings  R.I. A.,  vol.  xxvii,  section  C,  p.  334. 
2  Rhiud  Lectures  in  Scottish  Review,  October,  1890,  p.  252. 

3  Fonts  Feasa  ar  Eirinn  (I.T.S.  edition),  vol.  i,  p.  1.70, 
4  Tbid.,  ii.  116.  '  /'•"/..  i.  1M 

R.I. A.  ruoc,  VOL.  XXXIV,   SKCT.  c.  [-41] 
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similarity  of  three  out  of  each  of  these  quaternities  of  names,  which  may  be 

displayed  as  follow.-  — 

ER  OEBA  FEKGna 

stAEn  iARBOnel  FERGus 

— may  not  1"'  very  striking  when   the  names  are  considered  separately  ;  but 
when  they  are   considered   in  a  group    the   analogies   almost  amount  to  a 

demonstration  that  the  first  list  is  a  broken-down  form  of  the  second,  pro- 

bably  derived  from  some  half- illegible  record.     That   Feron  does  not  bear 

any  resemblance  to  Ainnind  I  explain  on  the  theory  that  the  group  was  at 

first  a  triplicity,  as  such  god-groups  usually  are,  and  that  the  fourth  was  a 

variously-named  later  addition. 

With  all  possible  reserve  I   venture  to  record  an  idea  which  has  occurred 

tome:  that  we  have  an  invocation  of  this  triplicity  on  a  very  remarkable 

Btone   in    Pictland.     This   is  the    well-known    monument  at   St  Vigean's, 

Forfarshire,  which  will  bo  found  well  illustrated  in  Allen's  book  (cited  above), 
p.  236.     <  >u   face  of  the  Btone  namented  cross,  the  upper  part  of 

which  La  now  broken  away;  on  t  lie  other  face  are  some  of  the  "  Pictish  " 
Bymbols,  with  one  of  the   enigmatical    bunting  scenes  so  common  on  the 

I'    tish  stoni  down  on  one  i    -         tie- stone  is  a  small  panel  bearing 
the  words 

DROSTEN 

[PEUORET 

•11  rcmembei  the  surprise  I  felt,  when  1  saw  this  at   main  y 

.it  the  '  this  inscription  ;  it  is,  as  it  were,  thrust  out  of  sight, 
hough  the  writer  were  half  ashamed  of  it.  It  is  not  more  prominent  than 

the  names  which  monumental  masons  cut  on  modern  tombstones  bo  advertise 

then  This   would  ■    be  intelligible  if  the  purpose  of  the  in- 

ption  had  been  t"  perpetuate  the  name  and  parentage  of  the  owner  of  the 

monument    But  if  it  were  the   modal  of  a  syncretism,  in  which  the  pagan 

faiths  '■  md  the  Christian  " dominant," we  might  understand 
.   put  in   the  background  in  this  way.     Not   one  of 

numerous  attempts  that  have  been  made  to  interprel  this  inscription  can  be 
There  is  therefore  room  for  anothei  tiou, 

th  rcely  hope  t<>  have  succeeded  where  so  many  have  failed. 
it  is   i;  e  exists   at  least  a  superficial  resemblance 

ween  the  words  "ii  the  Btone  and  the  names  of  the  triplicity  Bet  forth 

ab"  n,  ipbuo  Is  to  larbonel,  and  FORi 
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to  Fergus.  The  interpolated  ETT  would  then  be  simply  the  Latin  ct,  learnt, 

with  the  forms  of  the  letters  in  which  the  inscription  is  cut,  and  the  accom- 

panying cross  with  its  ornamentation,  fro  in  the  missionaries.  On  this  hypothesis, 

the  St  Vigean's  inscription  would  give  us  the  original  pre-C'eltic  forms  of 
these  names,  those  in  the  Celtic  documents  being  corruptions.'  I  may  remind 
the  reader  of  the  illustration  I  have  used  in  a  previous  paper  — the  trans- 

formation of  the  names  of  Eu.dus  and  Mad-Oinae,  heads  of  Clomnacnois, 

into  Eocjun  and  Mael-TuUe  in  all  the  Annals  —  which  shows  that  there  is 

scarcely  any  limit  to  the  possibilities  of  corruption  in  proper  names,  even 

when  these  are  familiar.  The  change  oilpeuoret  to  larbonel,  which  is  perhaps 

the  most  violent  of  those  suggested,  will  not  seem  so  difficult  when  we 

remember  the  similarity  of  p  to  Tl,  11  to  tl,  and  U  to  L,  in  the  so-called 

"  Irish  "  capitals,  especially  if  these  are  not  very  carefully  written.3 
It  is  not  difficult  to  recognize  the  same  quaternity  once  more  in  the  names 

of  the  four  persons  recorded  as  having  escaped  the  universal  deluge,  Finntan 

Feron,  Fors,  and  Andoid.4     Here  Feron  and  his  double  Ainnind  (Andoid) 
appear  together,  while  Finntan  and  Fors  take  the  place  of  the  others. 

The  name  Feron  appears  to  occur  in  a  similar  invocation  on  the  Newton 

stone.     The  beginning  of  this  inscription   is  AIDDAHRNNN  VOEEENN   

Reason  will  presently  be  given  for  seeing  in  the  first  of  these  words  the  name 

of  a  god ;  and  the  analogies  already  suggested  perhaps  make  it  at  least 

admissible  that  Vorrenn  is  to  be  similarly  treated.  Feron  would  thus  be  an 

artificial  corruption  of  the  name  of  a  very  ancient  deity,  made  by  interchanging 
the  vowels. 

We  have  thus  reduced  the  mysterious  Tephi  daughter  of  Pharaoh  to  a 

Celtic  divine  ancestress  Scota,  considered  as  the  daughter  of  a  pie-Celtic 
deity  called  Forenn.  But  why  should  this  Celtic  ancestress  be  made  the 

daughter  of  a  pre-Celtic  divinity  ?  To  this  question,  at  first  sight  difficult,  a 
simple  and  convincing  answer  is  at  hand.  It  is  a  device  of  the  Celtic  invaders, 

who  came  in  at  the  beginning  of  the  iron-age  culture,  to  establish  their  claim 

to  the  possession  of  the  land.  Baudis5  has  ingeniously  explained  the  songs  of 
Amergin  as  hymns  designed  to  propitiate  the  unknown  deities  of  a  country 

1  There  seems  to  be  a  contamination  with  another  triplicity,  namely,  the  three  "gods 
of  the  Tuatha  De  Danann,"  called  Brian,  Iuchar,  Iucharba.  The  names  Iuch-AR, 

Iuch-ARBA,  are  reminiscent  of  the  first  two  names  of  the  1'artliolon  triplicity. 
2  Proc.  R.I.A.,  xxxiii,  0,  p.  106. 
3  That  ghost-words  produced  thus,  by  misreadings  of  manuscripts,  call  attain  to 

vitality  is  shown  by  such  examples  as  Hebrides,  Iona,  cell  (=  chisel),  and  uncial,  derived 
from  misreadings  of  Ebudae,  loua,  caelo,  and  initiates. 

4  Keating's  History,  I.T.S.  edition,  i,  184. 
°  kriu,  viii,  p.  102. 
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which  the  singers  are  invading.  One  of  the  most  familiar  devices  for  establish- 
ing a  treaty  with  the  gods  of  a  conquered  country  is  to  affiliate  them  to  the 

gods  of  the  conquerors.  Much  of  the  Greek  Theogonia  has  its  roots  in  this 

custom,  and  we  can  very  reasonably  trace  it  here.  The  Celtic-speaking 
people,  coming  into  the  country  with  their  Scota,  declared  that  she  was  the 

offspring  of  the  aboriginal  Forenn,  and  thereby  put  forward  the  strongest 

claim  they  could  make  to  the  possession  of  the  country.  Some  further 

tons  as  i"  Scota's  personality  must  for  the  present  be  postponed. 

•iii)  The  saga  which  connect  1  I'ophi-.Scota  with  llachtir  and  with 

(  'unison  is  lost,  except  in  the  allusions  of  the  poem  before  tis.  and  there  is  no 
light  from  any  other  source  to  throw  on  these  obscure  names.'  The  "king  of 

Bregon,"  with  whom  Camson  was  at  enmity,  can  hardly  be  dissociated  from 
Breogan,  the  grandfather  of  Mil,  traditional  ancestor  of  the  Milesian  or  Celtic 

inv.i  -  i  bnradn,  the  son  of  the  king  of  Britain,  would  thus  be  a  non-Celt, 
and  we  now  begin  to  see  indicated  a  legend  told  to  account  for  the  invasion  of 

the  Mil-  ■-  [he  orthodox  story  is  to  the  effect  that  the  expedition  was 
Brat  undertaken  to  avenge  on  the  Tuatha  I >0  Danaim  the  murder  of  Itfa  son 

of  Breogan;  bnt  that  other  tales  were  current  before  the  historians  formu- 

lated the  "official"  history  ,.f  the  country  can  hardly  be  doubted.  Probably, 

Dg  I         -  Camson  abducted  Scota-Tephi  from  Spain,  and  the  ex- 
pedition in  motion  to  avenge  the  outrage.  But  this  does  not  altogether 

exhaust  tie-  possibilities  of  reconstruction, as  we  Bhall  presently  see. 
iiv  .  Cams6n  bad  a  god  Etherun,  on  which  a  word  or  two  must  be  said. 

I'.tne.  not  unnaturally,  compared  this  name  to  that  of  Taranis,  the  Gaulish 
deity  named  in  an  oft-quoted  of  Lucan.     The  vowels,  however,  seem 

irreconcilable  with  this  identification;   and  moreover  we  do  not  appear  to 

have  any  very  oli  ace  of  Taranis-worsbip  in  these  islands.     1  at  one 
time  thought  that  in  Etherun  we  were  to  see  a  scribal  error  for  Eeher&n 

iting  this  as  some  sort  of  corruption  of  the  name  Ct  rnunnos.  This  however 

assumes  the  undemonstrable hypothesis  that  ('ernuunos  was  known  in  Ireland 
under  tie- same  name  as  on  the  Continent;  and  as  Camson,  on  the  theory 

here  advanced,  was  a  pre-Celtic  personage,  he  must  have  had  a  pre-Celtic 
We  must  therefore  look  elsewhere  for  Etherun,  and  once  more  Pictland 

comes  to  our  assistance. 

Two  of  the  Scottish  Ogham  .-tone- — that  from  Scoonie,  Fifeshire,  now  in 

Edinburgh  Museum,  and  that  at  Brodie  Park  in  Elginshire— bear  a  word 

EDLAia::.  In  the  forme)  -tone  ii  constitutes  the  entire  inscription ;  on 
the  latter  it   is  the  only  word   now   legible  in    what   appears   to   have   been 

W  lth  the  exception  of  oue  uolitarj  ray  "ii  I  'ainsi'm,  to  be  mentioned  later. 
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an  inscription  of  some  considerable  length.  The  word  appears  again  as 
aiddaurnnn1  on  the  Newton  stone.  At  Fordoun  in  Kincardineshire  there 

is  an  inscription  that  at  one  time  was  contained  in  at  least  two  lines  of 

niinuscnlar  letters  :  the  upper  line  is  now  effaced,  but  the  lower  can  be  read 

HDAHNOIN.  The  p  is  probably  the  last  letter  of  a  word  begun  in  the  previous 
line,  which  leaves  us  with  the  same  word  in  the  form  idaknoin. 

It  is  not  probable  that  this  word  is  to  be  taken  as  a  personal  name, 

though  as  it  forms  the  whole  inscription  on  the  Scoonie  stone,  that  would 

prima  facie  be  the  most  natural  interpretation.  For,  as  it  occurs  on  four 

out  of  some  twenty  stones  scattered  all  over  Pictland,  the  inference  would 
then  be  inevitable  that  it  was  one  of  the  commonest  of  Pictish  names.  We 

should  therefore  look  for  it  in  such  a  document  as  the  Pictish  Chronicle,  which 

mentions  a  considerable  number  of  Pictish  individuals ;  but  we  should  look 

in  vain.  On  the  other  hand,  it  cannot  be  taken  as  a  grave-formula  ("here 

lies "  or  the  like)  which  is  the  interpretation  at  one  time  suggested  by 
Sir  John  Rhys2 ;  for  in  that  case  it  would  have  been  associated  with  a  proper 
name  on  the  Scoonie  stone,  and  would  not  have  formed  the  entire  inscription. 

Remembering  what  we  have  said  above,  of  the  Pictish  stones  being  apparently 

the  memorials  of  a  syncretism,  in  which  pagan  faiths  mingle  strangely  with 

Christianity,  we  shall  perhaps  not  greatly  err  if  in  eddaurnonn,  as  in  the 

otherwise  incomprehensible  symbols,  we  see  the  invocation  of  a  pre-Christian 
divinity ;  and  we  may  fairly  ask  ourselves  if  we  are  not  to  see  this  Pictish 

divinity,  thus  recovered,  in  the  lithcrunoi  the  poem  before  us.  The  spelling  of 

the  Newton  stone,  aiddakknnn,  without  the  vowel,  is  of  some  importance.  1 1 

suggests  that  the  last  syllable  of  the  name  was  a  nasalised  vowel,  and  that 

the  scribe  was  in  difficulties  as  to  how  to  express  this  sound  in  the  exotic 

Ogham  character.3  This,  and  the  different  spellings  of  the  word  in  the  inscrip- 
tions, would  lead  us  to  infer  that  the  pronunciation  of  tlu>  name,  in  Pictish, 

j_  ^ 

was  something  like  e   *   Q   V   O,   which  the  Ethcrun    of   the    Irish    poem 
would  very  fairly  represent. 

B.  Tea. 

(v).  So  much,  then,  for  Tephi  and  her  associates.     What  are  we  to  make 
of  Tea  ? 

1  This  word  has  previously  been  read  AIDDAIQNNN,  owing  to  the  uncertainty  of  the 
rounded  angle  of  the  stone,  and  to  a  natural  desire  to  establish  a  connexion  between  the 

Ogham  and  the  associated  inscription  in  blundered  Roman  letters.  But  there  can  1>p  no 
question  that  the  real  reading  is  that  given  above. 

-  Piuc.  Sue.  of  Ant,  Scot.,  xxvi,  282. 
3  Much  the  same  remark  may  be  made  about  the  v.  in  REIR.n<..  the  letters  with  which 

the  Goldspie  inscription  terminates.     !Sir  John  Rhys  (l»>\  fit.)  has.  I  see.  made  the  Mine 
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Tea  is  called  daughter  of  Lugaid  mac  Itha.  This  Lugaid  was  said  to  be 

cousin  of  the  tribal  ancestor  Mfl,  Tth  being  the  brother  of  his  (Mil's)  father. 
Scota,  according  to  one  of  the  stories  about  her,  was  wife  of  Mil,  and  mother 

of  his  numerous  family  of  sons,  chief  though  not  eldest  of  whom  was  Eretndn, 

who  according  bo  one  of  fche  traditions  married  Tea.    Tea  thus  works  out  as 

.hter-in-law  of  Scota,  and  second  cousin  of  Eremon. 

The  details  of  importance  in  this  genealogy  are  the  heroine's  descent  from 

Ith,  -coin."  and  her  marriage  to  Eremon,  the  "ploughman."  Tea  thus  is  an 
impersonation  of  the  spirit  of  vegetation.  We  shall  see  abundant  evidence 

that  the  rites  which  centred  in  the  ridge  of  Temair  were  associated  with 

agricultural  festivals;  and  that  the  corn-spirit  should  have  been  regarded  as 

the  cause  of  the  foundation  of  the  worship  of  the  site  is  thus  all  the  more 

probable. 

When  in  the  li^'ht  of  this  identification  we  look  back  at  the  scanty  and 

confused  record  of  the  Btory  of  Tea  and  Tephi,  we  begin  to  wonder  whether 

their  roles  have  not  somehow  become  reversed.  For  the  story  of  the  abduc- 

tion of  Tephi  by  Camsdu  has  one  very  peculiar  feature  in  it.  This  is  the 

pron  /■  t  or  ■'■•  id.     Such  promises  are 
not  usually  made  under  such  circumstances  in  folk-tales — except  in  one  group, 
namely  that  of  which  the  deathless  story  of  Demeter  and  Kore  is  the  crown 

and  type.     1 1  have  a  rape  with  a  promise  of  a  return.  The  winter- 

time gives  place  to  the  spring,  and  Pluto  gives  back  Persephone,  the  eorn- 
spint.  In  the  very  fragmentary  condition  of  the  Irish  legend,  it  is  impossible 

to  develop  the  ai  suggested  in  detail.     But  it  is  clear  that  if  Tea 

be  t  spirit,  and  Tephi  the  tribal  am  the  story  of  t  he  abduction 

would  lio  more  likely  to  have  the  former  for  heroine  than  the  latter.  I  suspect 

that  in  I  .  n  this  was.-.;  and  perhaps  that  Tephi  (Scota)  the 

mother  not  motfaer-in-law)  of  Tea  played  the  part  of  Demeter.  But  the  talc 

has  become  confused  in  th<-  telling,  and  has  not  been  improved  1  »y  the  dry-as- 
duats  who  were  inl  in  it  only  as  a  source  for  an  etymology.   In  the  poem 

■  'ii  Temair  Luachra  in  Kerry  Pea  is  again 

mentioned,  but  no  additional  facts  are  recorded  of  her  except  that  she  came 

from  Tii  to  Tlnnnn,  that  is.  from  Elysium  in  one  of  its  many  manifestations. 

ivi).  In  all  the  welter  of  confused  traditions  and  etymologies  with  which 

we  have  been  bitl  ed  in  the  present  section,  one  fact  of  very  great 

importance  stands  out  prominently  ;  the  indication  that  Temair  was  believed 
we  it«  origin  to  a  woman.  Had  this  been  an  isolated  case  it  would  have 

been  injudici  ittach  much  importance  to  it ;  but  we  know  that  it  was 

actually  the  ride.  All  the  important  <«nuch  and  palace  sites  in  Ireland  are 

alleged  to  have  been  founded  by  women,  who  gave  their  names  to  the  places 



MACAi.ISTEit — Temair  Br  eg  :  Remains  and  Traditions  of  Tarn.     301 

where  they  were  established.  Tlachtga,  Emain  Macha,  Tailltiu,  Carman, 
occur  to  the  mind  at  once  in  this  connexion,  and  form  a  body  of  cumulative 

evidence  that  cannot  be  rejected  on  the  ground  that  the  tales,  as  they  have 

reached  us,  show  marks  of  late  manipulation  for  philological  purposes.  Taken 

in  connexion  with  the  matrilinear  law  of  succession  among  the  Picts,  well 

attested  by  Bede  and  by  other  writers,  as  well  as  by  the  Pictish  list  of  kings, 
these  tales  must  mean  that  the  founders  of  the  monarchies,  or  the  establishes 

of  the  rites,  at  the  places  referred  to,  did  so  by  right  of  their  wives  or  of  their 
mothers  :  in  other  words,  that  descent  was  reckoned  in  the  female  line.  Such 

a  system  did  not  exist  in  Ireland  after  the  establishment  of  the  Celtic  regimet 

at  the  beginning  of  the  Iron  Age ;  the  traditions  must  therefore  in  their 

essence  reach  back  to  the  Bronze  Age,  and  therefore  fall  into  line  with  the 

archaeological  evidence  for  a  bronze-age  origin  for  Temair,  which  we  have 
already  found. 

A  different  story  is  told  ill  VD  i,  assigning  the  foundation  of  Temair  to 

one  Crofind,  daughter  of  Allod.  For  the  present  we  content  ourselves  with 

noting  that  this  story  also  speaks  of  a  foundress.  Allod  is  a  divine  name ; 

its  owner,  indeed,  was  the  brother  of  The  Dagda,  and  he  appears  as  a  tribal 

ancestor  on  several  Ogham  stones.  As  we  shall  see  later,  this  mention  of 

Crofind  is  of  great  importance :  but  meanwhile  wre  must  look  a  little  more 
closely  at  the  princess  Tea  from  another  point  of  view. 

(vii).  The  author  of  VD  ii  has  endeavoured  vainly  to  slur  over  an  incon- 

sistency in  Tea's  matrimonial  connexions:  in  one  place  she  is  called  the  wife 
of  Eremon,  the  leader  of  the  Milesian,  i.e.  the  Celtic  expedition  to  Ireland; 

in  another  place  she  appears  as  the  wife  of  a  certain  Geide  OU-gothach.  If 
we  take  the  chronology  of  the  Four  Masters,  which  will  serve  as  well  as  any 
other,  we  learn  that  Eremon  with  his  braves  landed  in  Ireland  Anno  Mundi 

3500,  and  that  he  died  in  3516 ;  while  Geide  Oll-gothach  reigned  from  3960 

to  3971,  about  four  and  a-half  centuries  later.  How  are  we  to  explain  this 
inconsistency  ? 

To  answer  this  question  we  must  first  inquire  as  briefly  as  possible  into 

the  origin  of  what  for  convenience  1  may  call  the  "official  history,"  i.e.  the 
history  of  Ireland  enshrined  in  the  Books  of  Annals,  Lebor  Gabala,  Keating, 

and  other  writings,  from  which  the  dales  just  given  and  others  like  them 

are  to  be  extracted.  That  the  "official  history"  is  an  artificial  compilation, 
based  on  Scriptural  and  Classical  synchronisms,  is  obvious.  But  of  what 

elements  is  the  compilation  made  up  ? 

Prof.  MacNeill,  in  his  paper  on  Ogham  inscriptions,  published  in  vol.  xxvii 

of  the  Proceedings  of  the  Eoyal  Irish  Academy,  has  shown  clearly  that  these 

inscriptions  represent  a  totally  different  orthographical    tradition  from  thy 
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Irish  of  the  MSS. ;  and  that  while  the  Irish  of  the.MSS.  represents  a  Christian 

tradition,  dating  from  the  earliest  ages  of  Christianity  in  the  country,  the 

Ogham  inscriptions  represent  a  pagan  tradition.  It  follows  beyond  the 

possibility  of  question  that  there  must  necessarily  have  been  a  certain 

amount  of  literary  culture  in  the  country  for  at  least  a  century  or  two 

before  the  coining  of  the  Christian  missionaries.  As  I  have  said  in  a  paper 

already  published  by  the  Academy,1  "the  ground-work  of  this  literary  cul- 

ture was,  no  doubt,  the  [»»-ins  which  according  to  Caesar  were  committed  to 

memory  by  the  pupils  in  the  druidic  schools*  — mosl  likely  Veda-like  sacred 

and  semi-magical  hymns  and  formulae  of  various  kinds."  The  analogy  with 
the  Vol  [  j  in  the  above  quotation  is  exact,  and  explains  several 

otherwise  inexplicable  phenomena  in  Irish  literature.  These  traditional 

hymns,  like  the  Vedas  al  the  beginning  of  their  existence,  were  never  written 

down,  as  Caei  l  -  on  to  tell  ub:  it  follows  thai  they  would  preserve  in 

memory  an  archaic  form  of  language,  just  as  the  Vedas  preserve  Old  Sanskrit, 
and  as  the  ritual  of  the  /  drvaia  enshrines  an  archaic  form  of  Latin. 

Aiiei    this  we  are  uol   surprised   to  learn  that  the  study  of  these  poems 

ipied  no  n  twentj  years;  at  the  end  of  which  time  the  literati 

would  be  ped  in  the  sacred  language  that  they  would  naturally  use  it 

as  the  basis  of  literary  composition.  To  the  large  illiterate  majority  this 

archaic  I     _  would  1«>  totally  unintelligible — as  much  bo  as  Latin  would 
be  to  an  illitei  chman  or  Italian. 

When  the  Christian   mi-  -   arrived  in   Ireland,  they  found  much 
the  sine  condition  of  thii  _  modern  missionaries  have  found  in 

china.     The  current  lang  daily  intercourse  was  a  colloquial,  which 

•  r  written:  while  the  language  used  for  writing,  by  those  few  who 

possessed  the  -  an  archaic  form  .  familiar  to  the  "mandarins," 
but  incomprehens  the  unlearned.     To  instruct  those  whom  they  bail 

reach,  the  m  bs  in  ancient  Ireland  solved  the  problem  thus 

pi   nted  to  i hem  as  the  missionaries  in  modem  China  have  solved  it.    They 

the  colloquial  speech  to  the  level  of  a  literary  language,  writing  it 

m  ;   and  they  created  a  literature  by 

uto  it  such  of  the  ancient  traditions  as  moral  or  religious  expe- 

diency permitted  them  to  translate      I'  need  hardlj  that  no  archaic, 

pre-Christian,  literature  in  vellum                         postulated';  tablets  of  wood, 

1  Pr»r€e-i\)\gs,  vol.  xxxii,  section  0,  p.  231. 
•  I,  xiv.  3. 

'  Though  possibly  the  books  of  Longarad  were  written  ill  this  archaic  dialect.     'J'hey 
■arrived  till  the  time  of  the  writing  of  the  annotations  I  Bradahaw  edn., 

p.  198);  but  were  unintelligible.  "Win.',  tradition  Mid,  to  n  curse  uttered  by  Coluni 
Cille. 
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with  or  without  a  covering  of  wax,  were  doubtless  the  materials  on  which 

the  documents  were  written,  hi  criticizing  the  contents  of  Irish  historical 

documents,  we  must  always  He  prepared  to  look  back  from  the  writings 

as  we  have  them  to  the  archaic  records  from  which,  on  this  hypothesis,  they 

have  been  translated.  In  this,  and  in  no  other  way,  can  the  following 

phenomena  be  explained  : — 
(«)  The  use  of  an  archaic  language  in  the  Ogham  inscriptions.  These 

cannot  possibly  be  so  old  as  the  time  when,  for  instance,  the  natural  way 

of  expressing  the  genitive  of  the  word  for  "son"  was  magi.  There  was, 
doubtless,  once  such  a  stage  of  the  spoken  language;  nothing  but  a  carefully 
treasured  and  meticulously  studied  body  of  traditional  literature  could  have 

preserved  the  memory  of  such  ancient  forms  down  to  the  time  when  they 
began  to  be  written  in  Ogham. 

(&)  The  archaeological  accuracy  of  romances  like  Tain  Bo  C'italnge; 
which  though  written  in  their  present  form  in  or  about  the  seventh  or  eighth 

century  A. P.,  reproduce  the  life  of  the  first  or  second  century  B.C.  Something 

more  than  mere  oral  tradition  must  have  existed,  to  preserve  the  memory  of 

the  details  of  La  Tene  civilization  which  Professor  Eidgeway  has  detected  and 

set  forth  in  his  well-known  monograph  On  the  Date  of  the  first  Shaping  of  the 
Guchullainn  Saga} 

(c)  The  non-metrical  character  of  certain  early  poems;  such  as  the 

concluding  lines  of  Amergin's  Am  gocth  immuir?  which  may,  perhaps,  be 
actually  a  translation  of  a  hymn  of  one  of  the  Drnidie  "Vedas."  These 
may  be  presumed  to  have  been  regularly  metrical  in  their  archaic  form, 

but  to  have  lost  their  metre  through  translation,  just  as  would  an  ode  of 

Horace  if  it  were  to  be  translated  literally,  line  for  line,  into  Italian. 

(d)  The  streams  of  nonsense,  dignified  by  the  name  of  "  retoricc,"  occa- 
sionally introduced  into  the  prose  romances.  These,  at  first  at  least,  were 

nothing  but  the  bungling  of  an  incompetent  translator:  though  in  the  later 

imitative  literature  they  became  an  artificial  pose.3  Such  a  text  as  Brio/hnr- 
chath  Ban  nUlad  must  have  been  almost  Ilomeric  in  its  original  form,  with 

its  stately  roll  of  inflexions ;  the  version  which  we  possess  is  on  the  level  of 

a  sixpenny  "  crib  "  to  the  Iliad. 

On  such  materials,  then,  the  "  official  history  "  is  ultimately  based.  The 
tales  were  told  by  the  professional  story-tellers  and  historians,  at  first 

enshrined  in  their  memories;  afterwards,  when  bhey  became  acquainted  with 

1  Proceedings  of  the  British  Academy,  vol.  ii. 

:  The  translator  lias  been  able  to  cast  the  first  part  of  this  rhapsody  into  :i  metrical 
form,  owing  to  its  regular  structure. 

3  As  in  Aided  Conchobnir  (Todd  Lectures,  xiv.  10) 
R.I.A.   PROC.  VOL.   XXXIV,    SECT.   1  .  [42] 



304  Proceedings  of  the  Royal  Irish  Academy. 

the  nature  and  use  of  the  Roman  alphabet,  written  down  on  waxed  tablets  in 

the  archaic  language  ;  and  after  a  time  translated  under  Christian  influence, 

not  always  satisfactorily,  into  the  colloquial  tongue  which  we  know  as  Old 

Irish.  The  work  of  the  succession  of  historians,  who  hammered  the  "  official 

history  "  into  shape,  consisted  in  selecting,  synchronising,  and  arranging,  on 

principles  not  always  easy  to  discover,  the  Orphic  fragments  which  the  change 

of  religion  had  permitted  to  survive.  In  the  discrepancy  as  to  the  matri- 

monial relations  of  Tea  we  have  a  very  welcome  peep  behind  the  scenes.  We 

see  at  once  that  Tea  is  no  mere  etymological  figment,  for  otherwise  there 

would  be  no  such  discrepancy.  Our  historians  must  often  have  come  across 

the  contradictions  and  inconsistencies  familiar  to  all  folk-lorists  who  study 

popular  legends  told  of  ancient  historical  characters.  When  the  synthesis  of 

vhich  we  have  here  failed  the  "  official  history"  was  finally  evolved, 
and  Wame  a  regular  subject  of  instruction  in  the  schools,  fragments  not 

consistent  with  it  bad  but  a  small  chance  of  surviving;  it  is  only  by  good 

luck  that  now  and  then  on.'  of  these  pariahs  of  [riBO  tradition  succeeds  in 

worming  it-  way  into  Hteratnn  happy  chances  is  now  before 

us.  Some  historian  found  two  narratives,  which  mad.'  Tea  wife,  the  one  of 

Eremon,  the  other  of  Glide,  lb-  might  have  deduced  two  "Teas,"  as  a 

brother  historian  had  deduced  two  "Scotas"out  of  a  similar  discrepancy. 
Rut  be  '  one  of  them;  and  as  a  date  had  somehow  been 
fixel  foi     .  than  the  time  of  the  first   appearance  of 

lair  on  the  -    a  had  to  Glide  version.    Hence  in  the 

"  official  hisl  Eremon,  and  Geide  is  ignored. 

True,  on  one  of  the  lines  of  development  of  this  history,  the  difficulty  is 

Bui-mounted  by  identi!  lewith  Eremon;1  but  the  Keating-Four  Masters 
notice  of  this  way  out  of  the  difficulty. 

B  at u late  our-  heartily  on  the  chanoe  that  the 
d  of  the  marriage  of  Tea  was  known  to,  and  was  simmering  in 

the  mu  in  of,  the  author  of  VDii,  when  be  was  writing  his"]   m"j 

nothing  less   than  the  "  Upon  Sesame"  to  an  understanding  of  the 
e.uly  his  Cemair. 

.  at  the  place  which  (leide  holds  in  the  "  official  "  history. 
This  documl  _  us  a  long  roll  of  the  kings  of  all  Ireland  beginning  with 

first  king  of  the  Fir  Bolg.  We  may  note  the  accession-dates  of  this 

and  the  other  monarchs  with  which  we  shall  have  to  deal,  merely  as  a  con- 

venient way  of  indicating  into  which  pigeon-hole  the  historians  fitted  them. 
For  this  purpose  the  dates  (Anno  Mundi)  in  the  Annah  of  the  Four  Masters 

I  ,  nvanii  (in   IrWhr  Texte,  iii,  .'{L'4  i 
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will  serve  as  well  as  any  other,  and  will  be  used  throughout.     Slainge  is  said 

to  have  begun  his  reign  in  Anno  Mundi  3266  (=  B.C.  1933). 
The  royal  succession,  as  conceived  of  by  the  historians,  is  rarely  one  of 

immediate  heredity.  It  is  based  on  the  theory  of  an  eternal  blood-feud, 

carried  on  through  the  centuries.  Say  there  are  three  successive  kings, 

X,  Y,  and  Z.  Y  reigns  after  killing  X,  the  latter  having  ascended  the  throne 

after  killing  some  relation  of  Y,  who  had  reigned  previously  ;  and  Y  remains 

king  until  in  his  turn  he  is  killed  by  Z,  a  relative  of  X.  We  have  to  return 

to  the  subject  of  this  alleged  blood-feud  in  a  later  section,  so  that  we  need  not 
discuss  it  further  at  the  moment.  But  we  must  note  that  in  one  place,  in 

the  course  of  the  roll  of  kings,  it  is  interrupted  by  a  short  intrusive  dynasty, 

which  runs  as  follows  : — 
A.M. 

i.  3883  Eochu,  surnamed  Ollom  Fodla,  son  of  Fiachu  Findscothach. 

ii.  3923  Elim,  surnamed  Finnachta,  son  of  (i). 

iii.  3943  Slanoll,  son  of  (i). 

iv.  3960  Geide  Ollgothach,  son  of  (i). 

v.  3972  Fiachu  Findoilches,  son  of  (ii). 

vi.  3992  Berngal,  son  of  (iv). 

vii.  4004  Oilill,  son  of  (iii). 

For  convenience  of  reference  we  may  call  this  the  "  Ulidian  "  dynasty.  It 
is  said  to  belong  to  the  province  of  Ulaid ;  and  indeed  Lehor  Gabdla 

,  gravely  tells  us  that  that  province  derived  its  name  from  Oll-flaith,  "  Big 

Prince,"  with  reference  to  Eochu  Ollom  Fodla.  This  evidently  means, 
though  we  are  not  told  so  in  so  many  words,  that  Oll-flaith  was  a  by-name 
or  a  nickname  of  the  monarch  in  question.  Otherwise  theie  would  have  been 

no  point  in  dragging  the  etymology  in. 

We  learn  further  from  the  same  authority  that  Ollom  Fodla  was  chosen 

by  the  men  of  Ireland  to  reign  over  them,  for  his  wisdom.  To  him  is 

ascribed  the  establishment  of  the  periodical  fiis  of  Temair,  and  the  building 
of  the  structure  known  as  Mur  nOlloman.  His  son  and  successor  Elim  derived 

his  by-name  Finnachta,  explained  as  fin-shnechta,  "  wine-snow,"  from  the 
remarkable  fact  that  "  snow  with  the  taste  of  wine  fell  in  his  time.''  Slanoll 

was  so  called  ("  sldn-oll,  "healthy-great  ")  because  "  everyone  was  healthy  in 
his  time."  We  further  learn  that  he  himself  was  found  dead  in  Temair  of  an 

unknown  disease,  "  but  the  colour  of  his  body  changed  not,  neither  did  it 

decay,  for  forty  years  afterwards  it  was  exhumed  and  found  in  perfect  con- 

dition."1    Geide  was  called  Oll-gothach,  "  Big-voiced,"  for  the   inadequate 

1  Compare  what  we  are  told  of  the  body  of  Chilian  of  Dai  nil  in  jr,  in  hV-ilire  Oii./i's.m', 
annotations,  24  November. 
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reason  that  "  everyone  thought  the  voice  of  his  fellow  sweet  as  the  strings  of 

a  lute,  for  the  abundance  of  peace  in  his  time."  As  a  description  of  a  time  of 
peace  this  is  expressive  enough,  and  when  we  read  the  same  phrase  in  an 

account  of  the  golden  age  of  the  reign  of  king  Conaire1  we  accept  it  with 
satisfaction.  But  when  we  find  it  given  as  an  explanation  of  how  a  king 

came  to  be  called  "  Big-voiced,"  it  seems  extremely  foolish.  It  must  have 
been  a  stock  expression  ;  ana  some  wiseacre  laid  hold  of  it  to  account  for  a 
nickname  which  lie  was  unable  to  understand. 

Of  Fiachu  we  are  told  a  number  of  interesting  facts.  Every  calf  born  in 

his  reign  had  a  white  head.  He  invented  cistern -digging.  He  founded 

Penannus,1   and  for   s.iine  reason  nowhere  stated,   so   far   as    I  am   aware, 

•nannus  was  the  name  of  every  place  where  he  set  his  habitation."  And 

such  was  the  prosperity  when  he  was  king.  "  the  stalk  could  scarce  sustain 

its  corn  in  his  reign." 

N"  '.withstanding  the  elationship  of    the    kings   of   the    Ulidian 
dynasty,  the  last  four  were  slain  by  their  success  -  cording  to  the  usual 
rule. 

Let  us  now  turn  to  the  Pv  1  th  -     ompilation  we 

learn  that  G&depllgothach  was  a  personage  of  considerably  greater  importance 
than  the   Irish   hist"  -  We  are  here  told 

that  Cruidne  son  _  1  the  Pi  _  led  for  100  years,  and 

that  he  .-  in  turn,  who  between  them  held  the 

throne  for  J-4  yen-.  . viler  them  came  ••  Gede  Olgudach,"  who  reigned,  not 
the  insignifii  •  hich  the   Irish  annalists  limit  him,  but  a 

space  of  no  less  than  this  Gede,  next  to  the  eponymous 

Cruidne,  _  as  the  founder  of  the  Pictish  monarchy;  for 

the  sew  ne  are  obviously  late  interpolations,  dating  from  a 

time  when  the  Pictish  law  of  matrilinear  succession  ha<  lete.  By 

■cee'l  his  father:  and  the  sewn  are  clearly  nothing 

ethane;  3     ".land.   Wethl  ietethe 
tiach  is  left  to  be 

head  and  fou  -h  monarchy.1     Kremon  is  the  traditional  head 
and  founder  of  the  Irish  Celtic  monarchy:  it  ceases  therefore  to  be  surprising 

1  Rtvut  ttU\ ,     .  x.xii.  l'7.  28. 

-  K  of  Tenuur.  tm  we  learn  from  a  gloss 
printed  in   I 

Printed  in  3 

1  lu  another  lis  rinted  )•;.  -  m  a  MS.  in  the  Phillippe  library 
his  credit,  stands  at  the  head  of  the 

dynasty,  without  any  predecessors,  eponymous  or  otherwise.  This  is,  however,  a  different 

pers<->nage[/  .  who  \\  ;  in  the  P  nicle,  after  the  thirty  Brudes 
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that  the  legends  should  waver  between  Gdide  and  Eremon  as  the  husband  of 

Tea,  the  traditional  foundress  of  Temair. 

In  the  Pictish  Chronicle  Geide  is  followed  by  Denbecan  or  Oenbecan,  who 

reigns  100  years,  and  he  by  Olfineehta,  who  reigns  eighty  years.  The  latter 

looks  like  a  compound  of  the  names  of  Geide's  two  predecessors  in  the  TJlidian 
list,  [Slanjoll  and  Finnachta.  But  there  is  a  different  version  of  the  roll  of 

early  Pictish  kings  to  be  found  in  Bawl.  B  506  (Bodleian  Library)  and  in  the 

Book  of  Lecan  at  p.  285."  This  list  follows  closely  the  TJlidian  dynasty  ;  but 
it  appears  to  duplicate  the  personality  of  Fiachu  Findoilches.  and  while  one  of 

his  "components  "  keeps  the  place  before  Berngal,  the  other  takes  the  place 
of  Slanoll,  who  is  shifted  to  the  place  following  Geide.  The  names  of  the  com- 

ponents are  Findoll  Cisirne  (before  Geide)  and  l'agag"  Ollfiaeha  (before 
Berngal).  To  the  first  are  assigned  the  white  cows,  and  it  is  easy  to  see  the 

enigmatical  by-name  Findoilches  buried  in  his  name,  as  well  as  Fiachu's 

"cisterns."  To  the  second  is  assigned  the  "beginning  of  wars  in  Ireland" 
which  became  so  bad  that  in  the  time  of  his  successor  Berngal  "  all  the  corn 

in  the  country  was  destroyed  except  a  sack  and  a  half."  The  number  of  seven 
kings  is  preserved  by  the  omission  of  Oilill.  For  reference  we  may  set  out 

the  Pictish  version  of  the  TJlidian   dynasty,  as  it  appears  in  the  Book  of 

Lecan.  thus : — 
Ollamh. 

hEilim  Ollfinsnechta. 

Findoll  Cisirne. 

Geithe  Ollgothach. 
Slanoll. 

Bagag  (Inbadach)  Ollfiaeha. 
Bearngal. 

All  these  kings  are  said  to  have  reigned  thirty  years — a  round  number  for  a 
generation. 

Let  us  now  compare  with  the  TJlidian  dynasty  the  list  of  kings  of  the  Fir 

Bolg,  as  it  is  contained  in  the  "  official  history."  This  list  stands  as  follows  : — 
A.M. 

i.  3267  Slainge,  son  of  Dela. 

ii.  3268  Budraige,  son  of  Dela. 

1  Printed  in  Skene,  op.  oit.,  p.  318.  There  is  another  copy  of  this  list  in  the  Book  of 
Ui  Maine,  fo.  Ion  1,  line  32.  I  have  collated  this,  but  find  no  variant  readings  oi 

importance,  except  that  it  calls  Elini  "Ollamh."  1  have  also  collated  the  Lecan  copy, 
which  displays  slight  orthographical  variations  From  Skene's  text  :  Skene  follows  Raw).. 
which  1  have  not  had  an  opportunity  of  examining.  The  Lecan  version  calls  Elini 
"Ailill." 

2  Inbadach  in  the  Book  of  Ui  Maine. 
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iii.  3270  Gann  and  Genann,  sons  of  Dela,  in  joint  rule, 

iv.  3274  Sen-ganu,  son  of  Dela. 

v.  3279  Fiachu  Cend-findan,  son  of  Starn,  son  of  (ii). 
vi.  3284  Einnal,  son  of  Genann. 

vii.  3290  Foidbgen,  son  of  (iv). 

viii.  3294  Eochu  mac  Eire,  son  of  (vi. 

Except  Fiaclui,  the  names  are  all  different. '  Hut  we  notice  at  once  tliat 
Fiachu  occupies  the  fifth  place  in  each  list,  and  what  is  yet  more  suggestive) 

we  are  told  the  same  tale  about  both  these  kings,  that  "the  cows  in  their 

reign  were  white-headed."  This  leads  to  the  inference  that  the  two  dynasties 
are  essentially  one,  notwithstanding  the  incompatibility  of  the  names.  Com- 

parison of  the  meagre  genealogical  and  other  particulars  confirms  us  in  this 

opinion.  The  first  four  names  in  each  list  are  hound  together  by  close  ties 

(counting  Gann  and  Genann,  for  the  moment,  as  one).  In  the  first  list  we 
have  a  father  and  three  sons,  in  the  second  four  dive)  brothers.  In  each  list 

the  kings  after  the  third  mel  their  death  at  the  hands  of  their  successors. 

The  penultimate  name  in  each  lis)  is  that  of  a  descendant  of  the  fourth,  and 

the  ul ti mate  tliaj  of  a  descendant  Df  the  third.  That  there  are  eight  names  in 

one  list,  Beven  in  the  other,  need  not  trouble  us  seriously,  for  the  Piotisb  list 

shows  the  possibility  "f  one  of  the  kings  having  a  multiple  personality. 

The  name  Eochu  appears  in  both  lists,  but  in  dillerent  places.     I  suggest 

that  there  ha-  I   n  a  contamination  of  tradition,  and  that  Slainge  occupies 

the  place  properly  held  by  Eochu  mac  Eire — a  name  that  seems  to  mean 

something  like  "divine  horseman,"  or  "horseman  son  of  heaven"  And 
it  is  not  difficult  t"  discover  the  Bource  ol  the  contamination  which  has 

produced  this  -hin  of  nan 
The  ii  Hue  Slainge  can  hardly  be  dissociated  from  the  river  Slainge, 

glicized  "  Slaney."     That   Slainge  «        egardi  the  leader  of  the  Fir 
g  m  their  expedition  to  Ireland  18  only  another  way  of  saying  that  in 

Bome  way  the  god  of  that  rivei  was  responsible  for  their  settlement  in  the 

country.     This  would  mean  that  there  was  at  least  a  tradition  that  the  firsl 
lement  had  hen  made  at  oi  fteai  the  mouth  of  the  river  in  question,  and 

that  the  colonists  had  penetrated  up  its  valley  into  the  interior  of  the 
coon  try. 

Now  the  Milesians  were  said  to  have  been  led  to  the  settlement  of  Ireland 

by  a  certain  Donn,  though  his  untimely  death  prevented  him  from  actually 

enj.  frnty  in  the  country.  A  very  ancient  way  of  referring  respect- 

ind  /■'■  r/ijoJ  have  sufficient  resemblance  to  suggest  that  tlio  one  m») 
be  a  corruption  ■■:  'lie  other,  "i  both  corruptions  ni  some  diird  form. 
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fully  to  divine  or  sacred  personages  is  to  prefix  the  possessive  pronoun  mo 

to  their  names.  Donn,  thus  referred  to,  would  he  called  Mo-Don n.  When 

we  turn  to  the  Geography  of  Ptolemy,  we  find  that  he  knew  the  Slaney  under 
the  name  Modonnos:  from  which  we  infer  that  there  was  also  a  Milesian 

tradition  that  the  god  of  this  river  led  the  invaders. 

It  is  unlikely  that  both  the  aborigines  and  the  Celtic  invaders  should  have 

ascribed  their  conquests  to  the  same  leader.  That  is  to  say,  one  or  other 

version  is  the  original  story,  the  alternative  story  being  imitated  from  it.  On 

a  later  page  of  this  paper  I  hope  to  set  forth  some  other,  quite  independent, 

reasons  for  believing  that  it  was  the  Celtic  incomers  who  landed  at  the 

Slaney  estuary.  It  follows,  then,  that  the  Fir  Bolg  story  is  merely  a 

corruption,  the  Slaney  being  put  at  the  head  of  the  Fir  Bolg  list  because  the 

same  river,  under  another  name,  occupies  a  corresponding  position  in  the 

Milesian  list.  Slainge  is  therefore  to  be  expunged,  and  it  may  well  be  that 

Eochu  mac  Eire  should  replace  him.  This  would  bring  the  two  lists  into  yet 

closer  correspondence. 

But,  even  without  any  such  manipulation,  the  links  are  strong  enough  to 

bind  the  lists  together.  Notwithstanding  the  difference  of  names,  we  have 

before  us  two  different  versions  of  the  story  of  one  dynasty.  The  difference 

of  names,  at  first  sight  difficult  to  account  for,  is  really  a  very  simple  matter. 

Personal  names  are  the  most  fluid  of  all  folk-lore  elements,  and  one  and  the 

same  story  told  throughout  a  country  will  lie  fitted  to  a  John  in  one  shire,  to 

a  James  in  another,  and  to  a  Thomas  in  a  third.  The  story  of  the  dynasty 

before  us  was  enshrined  in  a  folk-tale.  Different  narrators  in  different  parts 
of  the  country,  while  preserving  the  incidents,  were  troubled  with  lapses  of 

memory  where  the  names  were  concerned.  The  tales  were  then  collected  by 

the  investigators  (if  we  may  so  call  them)  on  whose  work  the  "  official 

history  "  was  based.  Unfortunately  those  dreary  people  had  no  interest  in 
anything  but  the  skeleton  of  history — the  names  and  the  dates.  They 
extracted  these  from  the  tales  before  them,  not  troubling  to  notice  that  the 

different  versions  of  the  history  were  not  independent  of  one  another.1 

The  suggestion  may  further  be  made  that  the  folk-tale  was  a  popular 
version  of  a  lost  epic.  Such  a  composition,  being  written  in  the  obscure 

archaic  language  of  the  druidic  poems,  would  in  its  literary  form  be  the 

exclusive  property  of  the  men  of  learning ;  only  its  general  contents  would  be 

known  to  the  people  at  large. 

1  It  is  only  fair  to  add,  that  -they  were  very  probably  influenced  by  their  desire  to 
maintain  Christian  faith  and  morals  unalloyed.  It  is  <|uite  possible  that  the  folktale  was 

offensive  from  this  point  of  view,  and  that  the  only  "safe"  parts  of  it  were  the  names 

and  dates.  The  curious  details  about  Slanoll's  burial  were  perhaps  in  the  original  story; 
the  other  recorded  "facts"  are  clearly  etymological  adaptations. 
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There  is  yet  a  third  list  of  kings  which  seems  to  be  based  upon  the  same 

foundation.  This  is  the  dynasty  <»f  the  Tuatha  De  Dauann.  It  consists  of 

seven  entries,  to  which  an  eighth  is  added  by  way  of  appendix  in  Lcbor 

Gabdla.     They  run  as  follows  : — 

A.M. 

i.  3304  Bres  son  of  Elada. 

ii.  3311   Nuada  Airgetlaiu  son  of  Eochu  mac  Eire, 

iii.  3331   Lug  Lamfhada  fostered  by  Tailltiu  daughter  of  Eochu  mac  Eire. 

iv.  3371   Eochu  Oll-athair,  suirnained  In  Dagdae,  son  of  Elada. 

v.  :S4."1    Delbaeth  son  of  » >gma. 
\i.  .".400  Fiachu  bou  of  (v). 

\  ii.  .".471   Three  kings,  variously  named,  in  joint  rule. 
viii.  (did  n<  i       M   uannan  mac  l,ir. 

This  lis!  begins  with  a  "son  of  learning,"  just  as  the  Ulidian  list  begins 
with   the         -  I    dla."      Tin-  connexion   of  the  next  two   with    Eochu 
mac  Eire  is  inconsistent  with  the,  lattx  i  ;    ne  of  the  rival  Fir  Bolg;  we 

have  here  .i  furl  "f  an  original  form  of  a  tradition  in  which  the 

"heavenly  horseman"  Btood  al  the  head  of  a  genealogy.     Eochu  Oll-athair, 

again,  i-  in   form  and  meaning   with    Eochu   Oll-'flaith  :  we 
hardly  avoid  the   conclusion    that  the   two  names   refer  t"   the  same 

/     ,'  •  not  a  name,  hut  an  appellation,  as  we  gather  from 
its  always    I         t    the  d«-tinitc  article   prefixed.     GeT-de,   the   name  which 

:i  this  In   f  in  similar  formation,  and  holds  a 

the  I'lidian  list.     The  element   OH-  occurs  again  in 
the  name  of  the  G  Gaulish  tribe  mentioned  by  Caesar. 

This  name  is  interpreted  as  meaning  "stormy,  impetuous";'  if  thisetymology 
be  Bound,  we   must    hive   in   G  thach    literally  a   "Big-voiced 

id- god." 
The   other  link-  tha   1  'e  Dauann   dynasty   with  the 

Ultoniai  -r  in  number  than  an'  those  which  we  hive,  traced 

tween  the  Ultonian  ami   the  Kir    Bolg  lists:  but    they  are  not   weaker. 

-    though  not    exactly  in  the  same  place,  and,  apparently, 

without  any  legend  about  white  cattle  attaching  to  him.    Delbaeth  recalls  the 

Denbecan  or  Oei        in  of  the  fittl  Pictish  list — perhaps  these  two  forms  are 

scribal  errors  for  the  t:. 
hu  himself  had  some  connexion  with  Temair.    According  to  VD  i  it 

was  in  the  days  of  Fiachu  Cendfindan  that  Liath  son  of  Laigne  Lethan- 

i  -  «nh  voce. 
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glas  cut  down  the  hazel-thicket  of  Temair;  and  we  may  now  turn  aside  to 
follow  up  this  thread  in  the  tangle. 

The  name  Fiachu  occurs  several  times  in  the  roll  of  the  kings  of  Ireland. 

Resides  the  two  of  whom  we  have  already  heard,  we  find  the  following  in  the 

more  legendary  period  : — 
A.M. 

i.  3728  Fiachu  Labruinne  father  of  Oengus  Oll-mucach. 

ii.  .'iS4S  Fiachu  Find-scothach,  father  of  Eochu  Ollom  Fodla. 
iii.  4395  Fiachu  Tolgrach. 

iv.  (did  not  reign)  Fiachu  Fer-mara,  son  of  Oengus  Tuirmech  Temrach. 
v.  a.d.  56  Fiachu  Find-Iolach. 

Of  these,  Fiachu  Tolgrach  seems  to  be  independent  of  the  rest,  and  need 

not  again  be  referred  to.  Fiachu  Find-Iolach  and  his  successor  Elim  are 
evidently  borrowed  from  the  Ulidian  dynasty  as  padding,  inserted  before  the 

doubtless  historical  king  Tuathal  Techtmar.  Coir  Anmann1  tells  the  same 
story  of  his  connexion  with  white  cattle,  which  is  enough  to  settle  his  identity 

with  the  other  kings  of  the  same  name.  Fiachu  Find-scothach,  father  of  Ollom 
Fodla,  is  a  doublet  of  Elim  Finnachta,  son  of  Ollom  Fodla ;  for  the  same 

peculiar  story  is  told  of  him — that  snow  (in  his  case  flowers)  with  the  taste  of 
wine  appeared  in  his  reign.  This  is  important,  as  it  shows  that  doublets  can 

reverse  their  genealogical  connexions;  that  is  to  say,  if  we  have  pairs  of 

doublets,  A,  A',  and  B,  B',  we  may  find  in  one  story  that  A  is  a  son  of  B, 

though  in  the  other  story  A'  may  be  the  father  of  B'.  The  point  of  this 
observation  appears  when  we  consider  the  two  remaining  names  of  the  list. 

Fiachu  Labrainne  is  the  father  of  an  Oengus  ;  Fiachu  Fer-mara  is  the  son  of 

another  Oengus,  who  is  called  by  the  suggestive  name  Tuirmech  Temrach, 

which  seems  to  mean  "  the  reckoner"  or  "the  apportioner "  of  Temair — a 
fitting  name  for  someone  who  had  to  do  with  the  foundation  of  a  sanctuary. 

We  are  reminded  of  the  name  given  in  VD  iii  123  to  the  holy  well  called 

Caprach  Cormaic — Topur  Tuirme  Gland,  "  the  well  of  numbering  of  elans"; 
and  we  must  not  forget  that  this  well  also  bore  the  name  of  Tipra  1>6  Finde, 

"  the  well  of  the  white  cow,"  which  recalls  to  our  minds  the  peculiarity  of 
the  cows  in  the  reign  of  Fiachu. 

Of  Fiachu  Fer-mara  we  are  told  that  he  was  begotten  by  his  father 
Oengus  on  his  own  daughter,  when  drunken  ;  and  that  Oengus  was  so  much 
ashamed  of  what  he  had  done  that  he  put  the  infant  adrift  on  the  sea,  with  a 

purple  royal  robe  and  a  gold  pin  upon  him.  The  child  was  rescued  by 

fishermen,   who  gave  him  the  name  Fer-mara,  "  man  of  the  sea,"  in  com- 

R.I.A, 

'  IrUche  Texte,  iii,  332. 
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memoration  of  the  event.     An  almost  identical  tale  is  told  of  Cuunmue  Fota 

in  the  glosses  to  F&lire  <■  :  showing  that  (as  is  so  often  the  ease) 
the  explanation  offered  for  the  name  is  not  a  mere  etymological  invention, 

but  an  adaptation  of  a  fragment  of  folk-lore  previously  existing.     This  is  the 

-  .n  why  the  •■explanations"  are   almost  always  so  pitifully  inadequate* 
The  name  Fer-mara  is  clearly  theophorous,  meaning  "  Man  of  the  sea  (-god)," 

-•   is  Fer-Loga  means  "Man  of  (the  god)  Lug." 
But  how  did  such  a  story  of  a  father-and-daughter  union  come  to  be  told? 

It  is  not  a  solitai        •       mother  instance  is  the  case  of  Oengus  Nic   another 

Oeng  i  of  the  LeinBter  king  Cathaeir  Mor  by  his  daughter  Muchna.5 
In   fact   we  eral   times  of  such  occurrences,  always  explained  by 

intoxication.  This  explanation  is  probably  an  attempt  on  the  part  of  a 

Christian  historian,  with  a  recollection  of  the  story  of  Lot  and  his  daughters 

in  his  mind,*  to  tone  down  an  offensive  incident.  But  the  true  explanation 

of  this   type  of  different.     In  an  exogamous  society  founded 

on  mother-right,  the  father  and  the  "laughter  belong  to  separate  clans,  and 

man  2  tween  them  is  ii"t  necessarily  .1  thing  forbidden.  Unless  the 

trii  ■  implex  organization  of  the  Australian   aborigines, 

in  which  by  a  further  subdivision  of  the  clans  into  exogamous  phratries  and 

h  unions  icclnded  automatically,  there  is  nothing  to 

them.  In  the  original  version  of  this  and  similar  tales  tl  e  union  of  father 

and  daug  likely    treated  as  a  matter   of  course,   to  the  very 

aatural  -  Christian  editors.     There  is  no  use  trying  to  worry 

out  ingenious  the  evidence  that  m         _      in  early  Britain  and 
Ireland  1  Ferent  from  those  now  in  force    Much 

indignation  ertion  that  the  British  tribes 

pi  ,  in  which  the  husbands  were  father  and  son-.' 
E  •■!!  if  it  were  a  libel,  it  might  surely  be  taken  with  philosophic  calm  after 

two  thousai  but  it  is  not  a  libel — it  h  ntly  been  noticed 

that  we  have   the  n  -  in    the    Lismore  TA.fi  of 

which  in)  •  one  Donnan,  brother's  son  of  Senan,  who in. 

I  .  •ruiniie.  is  known  by  the  surname 

"  —  not   an   unnatural   name  to  ;_'i\e  a   warrior. 
It  reminds  us  ii"t  a  little  oi  the  surname  011-gothach  given  to  Glide.     It  is 

'  Bradshsw  Edition,  pp   - 
■  Donovan,  pp.  198,  im. 

'  //'  Bdto  QaUieo  V.  xiv. 
-     kea,  line  4362. 
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tempting  to  treat  011-niueach  as  a  variation  of  011-gotliach,  derived   from  a 

misreading  of  a  note  written  in  Ogham.     A*  will  be  found  by  experiment, 

the  scores  by  which  these  two  words  would  be  so  denoted  arc  almost 

identical.  But  the  temptation  must  be  suppressed.  The  names  would  not 

be  written  in  Ogham  characters  in  their  modern  orthography,  with  lenition 

expressed  by  means  of  //,  except  as  ajeio  d'esprit ;  and  this  would  not  happen 
till  after  they  had  both  established  a  separate  existence  in  literature. 

The  foregoing  arguments  give  us  the  following  equation  : — ■ 

Geide  Oll-gothach  =  Eochu  Oll-athair  =  In  Oagdae  =  Sen-gann 

— and  this  leads  to  the  further  conclusion  that  the  appellation  In  Dagdae  is  a 

euphemism,  "  the  good  god  "  instead  of  "  the  storm  god."  But  why,  it  will 
be  asked,  is  this  Celtic  storm-god  claimed  as  the  head  and  founder  of  the 
Pictish  monarchy  ?  The  answer  to  this  question  must  be,  that  we  have  here  a 

variety  of  syncretism  in  which  the  new  gods  are  not  added  to  the  old  pantheon, 

but  are  identified  with  them  individually — just  such  a  syncretism  as  we  see 
existing  in  literature  between  the  gods  of  Greece  and  of  Eome,  where  Iuppiter 

and  Zeus,  Minerva  and  Athene,  Diana  and  Artemis,  are  treated  as  identical 

personalities.  The  incoming  Celts  have  identified  their  storm-god  with  some 
god  or  deified  man,  who  was  supposed  to  have  founded  the  kingdom  of  the 

aboriginal  Picts. 

In  that  case,  someone  will  object,  the  name  of  Geide  ought  to  have  come 

first  in  the  dynasty  which  we  have  isolated.  Instead  of  this  it  occupies  the 

fourth  place.  This  difficulty  arises  however  we  are  to  interpret  the  docu- 

ments; but  an  explanation  is  not  hard  to  find.  It  is  this — Geide,  or  rather 
the  person  whose  place  in  the  original  tradition  Geide  holds,  was  the  first 

/in man  king  in  the  list.  The  three  names  which  precede  his  are  the  names  of 

gods.  If  the  hypothesis  on  which  we  are  working  is  as  correct  as  it  seems 

reasonable — that  the  dynastic  lists  before  us  are  extracted  from  the  several 

versions  of  a  folk-story,  which  was  itself  a  popular  paraphrase  of  an  epic — it 
follows  that  the  epic  narrated  a  history  which  began  in  ( Hympus,  and  half  way 

through  descended  to  a  newly-fashioned  earth.  It  was,  in  other  words,  an 
epic  of  cosmogony. 

Of  this  view  the  Fir  Bolg  list  affords  some  confirmation.  The  name.-  of 

the  two  personages  in  joint  rule,  Gann  and  Genann,  are  clearly  variants  of  one 

another.  In  fact,  they  belong  toa  triplicityoi  which  the  third  member  is  their 

successor  Sen-  Gann,  "  Old  Gann."  New, why  due-  nol  "Old  Gann"reign 

before  his  presumably  younger  colleagues ?  Doubtless  because  he  is"old'' 

from  a  different  point  of  view.  He  is  the  "  Old  Gann  "  of  the  earth-dwellers; 
probably  he  is  conceived  of  as  a    sort   of  heaven-descended    iimrlal  creatoj 
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exactly  like  the  Unkulunkulu,  the  "  old  old  one  "  of  the  Zulus.1  Sen-gann  is,  in 
short,  the  last  god  and  the  first  man  of  the  cosmogonic  epic  ;  and  it  is  thus 

quite  natural  that  he  should  have  become  identified  with  the  founder  of  their 

human  monarchy  of  Temair,  while  retaining  sufficient  divinity  to  make  it 

possible  for  him  to  be  a  storm-god. 
But  another  objection  may  now  be  raised.  We  have  already  suggested 

the  equation  of  Eochu  011-athair  with  Eochu  Oll-1'laith,  who  holds  a  different 

place  in  the  I'lidian  dynasty.  To  Eochu  011-ilaith  is  ascribed  the  institu- 
tion of  the/ets  of  Temair,  and  therefore  the  personage  so  called,  who  stands 

first  (not  fourth)  in  the  I'lidian  list,  must  be  regarded  as  the  head  of  the 
established  monarchy.  How  can  this  be  reconciled  with  the  ascription  of  the 

same  function  to  Geide,  the  fourth  in  the  same  list  '  Only  on  the  hypothesis 

that  (li'-ide  and  Eocho  were  originally  one,  and  originally  held  the  fourth 
place  in  the  list.  Some  uncomprehending  historian,  who  could  not  understand 

the/oriesanti  Agamemiiona,  has  transferred  toOUom  Podia,  the  divine  source  of 

all  knowledge  and  « isdom,  the  head  of  the  god-kings,  the  actions  which  really 

belong  to  G  or  whatever  name  we  call  the  fourth  personage,  the  connect- 
g  link  between  gods  ami  men.  the  head  of  the  man-kings.  This  is  the  more 

easy  to  understand  when   we  see  reason  afforded  us  bj    the  Tuatha  list  to 

believe    that     both    these    pel  were    railed    Eochu.      The    Tuatha    list 

therefore  oomes  Dearest  to  the  original  form.  The  I'lidian  list,  which  has 
divorced  the  foundation  of  Temair  from  the  fourth  king,  represents  a 

corruption;  and  the  Fir  Bolg  list,  which  has  displaced  the  divine  Eochu  in 

favour  of  the  rivi  Slainge,  under  the  influence oi  a  different  story, shows 
a  further  contamination. 

This  theory,  of  a  popular  tale  based  upon  an  ancient  epic,  derives  support 

from  an  ex  i  t  parallel  which  I  am  able  to  'plot.-.  In  the  Hebrew  Scriptures 

there  is  to  be  found  a  Bublime  philosophical  poem,  based  upon  a  slight  thread 
of  incident;  1  refer  to  the  Book  of  Job.  Whether  the  author  of  this  poem 

invented  the  story,  or  whether  he  adapted  a  folk-tale  previously  existing, 

cannot  be  determined  with  certainty;  the  latter  is  the  more  probable.  But  I 

was  able  to  recover  from  an  illiterate  Arab  of  Southern  Palestine  a  folk-tale, 

certainly  based  upon  the  poem.  All  the  philosophy  was,  oi  course,  excised,  and 

the  tale  was  told  a*  a  child  might  tell  it — with  the  importation  of  extraneous 
element-,  derived  from  the  common  -tock  of  folk-belief.  The  relation 

between  the  poem  and  my  folk-tale  is  identical  with  the  relation  which  I 

i  >r  iik.'  A. in  i,  son  of  Bith,  "  Ancient.  -in..--,'    who,  aoootding  to  b  tradition 

preserved  by  Keating,  wan  the  lirst  visitor  to  Ireland  after  the  deluge  (Heating's  History, 
I  T  8.  ed.,  i.  p. 
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here  presume  to  exist  between  the  epic  and  the  stories  on  wliicli  the  "official 

historians"  founded  their  catalogues  of  kings.1  The  Ogham  inscriptions  teach 
us  that  even  proper  names  appeared  in  ttie  epic  language  in  a  form  quite 

different  from  their  form  in  current  speech— far  greater  is  the  difference, 
indeed,  than  that  between  the  way  in  which  Homer  pronounced  the  names  of 

his  heroes,  and  the  barbarous  way  in  which  English  schoolboys  are  taught  to 

pronounce  them,  though  that  is  saying  much — so  that  it  is  not  surprising 
that  the  popular  narrators  gradually  substituted  for  these  unfamiliar  forms 

names  with  which  they  were  better  acquainted.  So,  in  the  story  of  Job  and 

similar  modern  Arab  versions  of  Hebrew  narratives,  all  extra-biblical 

personages  introduced  are  fitted  with  familiar  Arabic  names. 

We  have  seen  that  the  Tuatha  list  comes  nearest  to  the  original  form. 

The  Ulidian  and  the  Fir  Bolg  lists  are  closer  to  one  another  {e.g.  in  the 

relationships  alleged  to  exist  between  the  kings),  but  farther  from  the  original 
form.  I  take  it  that  the  Ulidian  version  is  not  derived  from  the  Tuatha 

version,  but  represents  an  independent  line  of  tradition,  and  that  the  Fir 

Bolg  version  is  a  derivative  from  the  Ulidian ;  probably  developed  in 

south-east  Leinster,  owing  to  the  prominence  given  to  the  deity  of  the  Slancy 
river. 

We  can  now,  I  think,  make  some  way  towards  reconstructing  a  skeleton 

of  the  original  epic.  The  number  of  names  in  the  lists  oscillates  between 

seven  and  eight.  On  the  whole,  the  probability  is  in  favour  of  seven  as  being 

the  original  number.  It  is  the  number  of  Tuatha  kings,  and  it  is  also  the 

number  of  Fir  Bolg  kings  when  we  displace  Slainge  and  restore  Eochu  mac  Eire 

to  his  proper  place  at  the  head. 

In  the  Tuatha  list  the  first  three  kings  are  well-known  gods — Bres,  Nuadu, 
Lug.  The  fourth  is  also  a  god.  The  other  three,  Delbaeth,  Fiachu,  and  the 

triplicity  with  which  the  list  ends,  are  not  gods — at  least,  there  is  nothing 
about  them  which  we  can  point  to  as  divine.  It  is  a  mistake  to  suppose  that 

the  Tuatha  De  Dananii  are  a  pantheon  of  gods  pure  and  simple ;  the  mere 

fact  that  we  are  told  of  the  gods  which  they  worshipped — Brian,  [uchar,  and 

Iucharba — shows  that  this  easy  solution  of  the  Tuatha  problem  is  onl] 

partially  successful.  And  the  final  triplicity  of  kings  arc  sn  far  human,  that 

almost  the  only  thing  that  we  are  told  about  them  is  the  nature  of  the  gods 

1  A  translation  of  the  version  which  I  learnt  will  be  found  in  the  Quarterly  StaU 
of  the  Palestine  Exploration  Fund.  liiOS  p.  315.  It  is  instructive  to  notice  that  another 
version  of  the  story,  so  different  as  to  l>e  an  almost  independent  paraphrase,  »ill  be 

found  in  the  Rev.  J.  U.  Hanauer's  Fott  loreoftht  Holy  Land,  p,  17.  This,  as  illustrating 
the  different  versions  of  the  "  epic  "  tale,  makes  the  parallel  even  more  illuminating,  In 
Dr.  Walter  Leaf's  Hoinni-nmt  Histivn  other  parallels  "ill  bo  found,  in  chapter  viii,  headed 

"  The  Achaian  Epos.'' 
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which  they  worshipped— one  the  hazel,  the  second  the  sun.  and  the  third  the 
ploughshare.  If  this  means  anything,  it  implies  rather  that  they  were 

culture-heroes,  who  taught  certain  forms  of  religion  to  their  people.  The 

connexion  of  Fiachu  with  rattle  is  also  suggestive  of  a  pastoral  culture-hero. 
The  Fir  Bolg  and  the  Tuatha  lists  both  end  in  a  catastrophe  called  the 

Battle  of  Mag  Tuired.  Our  historians,  taking  these  records  as  literal  history 

about  literal  persons  and  places,  sought  and  found  a  different  site  for  each 

battle.  This  is,  of  course,  only  late  euhemerism,  acquiring  plausibility  from 

the  existence  of  megalithic  monuments  on  the  sites  chosen.  Or,  perhaps 

preferably,  we  are  i"  see  here  a  false  identification.  The  epic  narrative  ended 

in  a  tale  of  disaster.  There  weir  current,  independently  of  the  epic,  stories 

battles  in  the  places  called  Mag  Tuired,  suggested  by  the  megalithic 

remains.  The  epic  disastei  became  popularly  associated  with  these  battles. 

We  do  not  find  any  such  definite  story  of  catastrophe  in  the  Ulidian 

narrative,  though  in  its  Pictish  version  there  is  more  than  a  hint  of  it,  in  the 

battles  which  destroyed  the  crops  in  the  reign  of  the  last  king. 

To  sum  up,  an  epic  in  four  bunks  is  adumbrated  : — 
Book  I :  Gods. 

i.  Divine  Wisdom  (OUom  Fodln,  Mm  Klni/uno  impersonate  in  a  mighty 

[Ires)  divine  horseman  {Eocltu  nuu  I  i.  iVi-haps  we  should  rather  say  a 
divine  horse-man;  the  deity  may  have  been  hippomorphic,  or  hippanthropo- 
morpbic. 

ii.  Nuadu. 

iii.  Lug.  These  are  the  more  ordinary  names  of  tin-  gods,  who  appear 
under  other  names  m  the  other  lists.     Ii  i-  noteworthy  that  although  others 

the  Tuatha    1  ».'■    Danann    were    certainly  l   ach   as    Ogma,    Dian 

tit,  etc.  .yet  they  have  no  place  among  the  'kings."    This  fact  is  suggestive, 
indicating  artificial  selection  and  manipulation. 

Book  II :  The  &  I  ■  Demi-god. 

iv.  Eochu  (a  different  being  from  K.  mac  Eire);  a  storm  deity  G&uh  i,  but 

also  a '  .  "  (Dagdai        He  is  closely  akin  to  the  three  preceding,  as  the 
genealogies  in  the  Fit  Bolg  I  Lidian  lists  show,  but  on  a  lower  plane.    He 

is  killed  by  his  successor  in  the  kingdom — the  meaning  of  this  custom,  and 

the  special  significance  ol  ginning  at   this  stage  in  the  narrative,  will 

appeal  in  the  following  section.    He  toearth.and  is  the  "Old  Gann" 
of  the  earth-dwellers;  and  is  a  great  prince  (OU-flaith)  and  universal  Father 

OU-athair).     We  may   fnrthi  .     i   that    this  epic  married    Tea   to  the 

iting  deini-god,  and  that  the  latter,  after  his  death  became  lord  among  the 

dead.     This  would  account  foi    <    ■  ory  that  the  Gauls  reckoned  then 
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descent  From  Dis  Pater1;  it  would  also  bring  the  Tea  story  yel  Further  into 
line  with  the  model  of  the  myth  of  Kore. 

Book    III:  The  Story  of  the  Heroes. 

v,  vi,  vii.  Three  heroes,  or  groups  of  heroes,  who  teach  the  several  arts  of 

life  and  religion  to  the  people.  They  are  variously  named,  except  Fiachu,  who 

appears  in  all  the  lists.  We  may  very  fairly  note  the  curious  coincidence 
that  the  Tuatha  list  ends  with  three  culture  heroes,  as  does  the  ancient 

Hebrew  tradition,  which  after  the  story  of  Creation  gives  us  a  genealogy, 

culminating  in  three  culture-heroes,  Jubal,  Jabal,  and  Tubal. 
Book  IV :  The  Story  of  the  Final  Catastrophe. 

Possibly  a  flood-legend :  the  tale  of  Cesair  is  certainly  a  native  flood- 
legend,  synchronized  by  the  historians  with  the  flood  of  Noah.  A  reminiscence 

of  a  flood-story  may  have  become  incorporated  with  a  wholly  different  saga, 
that  of  the  fight  between  the  sons  of  Kerned  and  the  Fomoraig,  when  the 

combatants  were  drowned  by  the  rising  tide  which,  in  the  heat  of  battle, 

they  did  not  perceive.  It  is  also  suggested  by  the  frequent  legends  of  lake- 

bursts.  But  on  the  whole  it  is  more  probable  that  the  Final  Catastrophe 

took  the  form  of  an  annihilating  war,  as  in  Volo-spa.  Indeed,  that  glorious 
poem  is  not  unlike  the  epic  which  we  are  reconstructing,  and  may  even  be 

based  upon  it.  The  Druidic  name  or  equivalent  for  the  Teutonic  Kagna-rok, 

the  Doom  of  the  Gods,  appears  to  have  been  Erdathe,2  a  mysterious  word 
still  awaiting  explanation. 

It  is  evident  that  such  a  symmetrical  arrangement  as  this— three  gods,  a 

demigod,  and  then  three  heroes — must  be  due  to  conscious  literary  manipu- 
lation on  the  part  of  some  individual  author.  Moreover,  such  an  author 

must  have  had  a  mind  stored  with  ideas  of  religion  above  the  common  folk- 

lore; no  ordinary  man  would  have  begun  his  scheme  of  creation  with  the 

abstract  conception  of  Divine  Wisdom,  even  though  he  impersonated  it  in  the 

crude  form  of  a  horse-god.  This  might  be  taken  as  an  objection  to  the  theory 

here  set  forward;  but  it  need  not  necessarily  be  so.  We  are  only  beginning 

to  realize  how  much  movement  there  was  between  peoples  and  tribes  even  so 

far  back  as  the  European  Bronze  Age.  I  see  no  extravagance  in  imagining  a 

medicine-man  of  Central  Europe  tired  with  a  longing  for  wisdom,  and  seeking 

it  even  so  far  away  as  the  Vedic  schools  of  India.  Such  a  man,  returning  to 

his  own  people,  and  trying  to  systematize  their  crude  beliefs  on  the  basis  of 

1  Be  Bello  Galileo,  vi,  xviii.  1.     If  those  »re  correct  who  would  see  the  Gaulish   1>i- 
Pater  in  Cernunnos,  the  preseuco  of  Cemunnos  shrines  on  the  hill  of  Ten  wonhl  l>ei   ie 

yet  more  suggestive. 

-Tirechan,  in  Fit.  Trip.  Pat.,  vol.  ii,  p.  308. 
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the  modicum   of  philosophy  which  he  has  thus  acquired,  would  produce  a 

literary  composition  not  unlike  that  outlined  above.1 
But  we  have  not  yet  finished  with  these  lists  and  their  syncretisms.  One 

of  the  commonest  ways  of  identifying  .  -  I  gether  is  by  affiliation,  making 

the  one  the  son  of  the  other.  To  In  Dagdae  was  affiliated  in  this  way  one  of 

the  greatest  of  the  gods  of  Pagan  Ireland,  Oengus  in  Broga. 

istant  tradition  associated  Oengus  in  Broga  with  the  colossal  monument 

now  called  New  Grange,  the  chief  sepulchre  of  the  Boyne  valley.     And  there 

-  11  to  suppose  that  tradition  is  hei-  The  very  existence 

of  the  mound  moves  the  historicity  of  the  owner,  just  as  absolutely  as  any  of 

the  Egyptian  pyramids  would  prove  the  existence  of  t he  king  who  built  it, 
even  if  no  other  record  of  him  survived.  The  tomb  must  have  been  a 

tuaiy  almost  from  the  first, and  the  deification  of  Oengus  established  and 

fixed  his  name  in  tradition,  just  as  the  names  of  river-gods  have  been  fixed  in 

tradition.  We  find  Oengus  worshipped  in  treland  down  to  the  seventh 

century  A.D.;  in  L  \  that   the  jester1  of 
king  Cinaed  put  his  horse  under  tl  I  rhile  bis  Christian 
mastei  put  I  under  the  protection  of  St.  Colman,  with  the  natural 

It  that  the  hi  tolen,  while  the  king's  remained  safe— 
ther  of  tl  ammunition  in  the  war  of  creeds. 

Now  there  is  another  tradition  as  to  the  parentage  of  Oengus  which  has 

never  been  explained,  enshrined  in  his  full  nam    Ot  ■  ■      Oengus 

■f  the   Two  Youths."     A  first  clue  as   to  tin-  meaning  of  this  nam< 

afforded  us  by  tb  •.    The  name  ther  _       In  Dagdae 

n.  "Old  Gann  ";  this  name  is  immediately  preceded  by 
two  ..ther  Ganns  ntiated slight!  an  ami  Genann,  who  may  be 

tentatively  described  as  the  two     Young  (lanns.*'  i 
But  we  ma]  ner.aml  find  al   the  end  a  striking 

Brmation  of  the  views  put  forward   in  the  foregoing       _  rell  as  a 

traditions  on  which  the  epic  was  based. 

In  1 '  ["volume-  mi  tiii- I  m.seuri. especially 

the  above  words  I  have  re-read,  for  a  different  purpose,  M.  Salomon  - 
Under  its  influence  I  am  inclined  to  wonder 

•her  it  is  DOW  India — whether,  indeed,  the  inspiration 
did  not  travel  iry  direction        Bal  inl  •  the  mazes  of  speculation  which  such  a 

would  open  up  I  dar.-  not  venture,  and   I  allow  the  text  to  stand  as  originally 
written. 

•  Todd  Lectures  edition,  p.  87. 

1  Doubtless  meaning  dniid  :  the  Christian  historians  were  not  above  taking  advantage 
of  the  similarity  between  the  words  druth  and  drui. 

'  In  passing  we  may  note  a  tradition  that  made  Gann  and  Genann  two  Fomorian 

leaders  :  see  Heating's  History  (ed.  I.T  S.  i,  p.  178). 
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in  that  entitled  Boanerges,  it  is  established  that  in  primitive  Aryan  belief,  and 

also  in  other  primitive  systems  of  belief  that  in  our  present  knowledge  we 

must  consider  remote  from  Aryan,  thunder  is  regarded  as  being  produced  by 

a  bird,  which  is  usually  the  woodpecker.  This  bhunder-bird  in  time  becomes  a 

thunder-god,  the  ornithomorpb  developing  with  advancing  civilization  into  an 

anthropomorph — though  the  bird  is  not  often  wholly  forgotten.  The  thunder- 

god  becomes  the  parent  of  one  or  both  of  a  pair  of  twins — Castor  and  Pollux 

is  the  best  known  of  a  long  series  of  such  pairs,  of  which  Dr.  Harris  has 

collected  the  particulars.  These  twins  are  habitually  clothed  in  red,  or  by 

some  other  association  with  the  colour  red  betray  the  secret  of  their  fiery 

origin.  Dr.  Harris  has  been  able  to  bring  forward  quite  a  striking  number  of 

examples  of  this  sequence. 

The  Fir  Bolg  list  gives  us  a  new  example  of  the  same  sequence,  in  the 

reverse  order.  It  is  one  more  indication  that  Slainge  is  to  be  treated  as  an 

interpolation,  that  the  sequence  begins  with  and  explains  the  otherwise 

obscure  name  Eudraige,  where  we  see  a  recollection  of  the  red  of  the  twins' 

robes  (ruad  =  "red").  Next  come  the  twins  themselves,  Gann  and  Genann, 
with  assonantal  names,  as  is  usual.  Then  comes  the  parent  of  the  twins, 

Sen-gann,  whom  we  have  on  quite  independent  grounds  already  identified 

with  the  thunder-god.  We  next  come  to  Fiachu.  It  is  impossible  that  the 

name  Fiachu  (<  *  veikos)  should  represent  Picus  directly,  nor  does  Fiachu 

mean  "  woodpecker."  In  fact,  I  can  find  no  Celtic  word  for  the  woodpecker 

cognate  with  picus.  But  fiach  means  "raven";  and  this  suggests  that 
the  myth  embodying  the  J  woodpecker — thunder-god — twins — red  colour! 

sequence  is  not  Celtic  tradition,  of  native  growth,  but  imported  from  with- 
out ;  and  that  for  the  unfamiliar  name  of  the  woodpecker  the  name  of 

another  bird  resembling  it  in  sound  has  been  substituted,  in  the  course  of  the 
transference. 

Be  that  as  it  may,  we  have  the  thunder-god  associated  with  a  raven  on  the 

well-known  Sarrebourg  altar.'  This  monument  represents  a  god  with  his 
attendant  goddess,  called  respectively,  in  the  associated  inscription,  Sucellos 

and  Nantosvelta.  Beneath  their  figures  is  the  bas-relief  of  a  raven.  That 

Sucellos  is  a  thunder-god  is  indicated  by  the  great  mallet  which  he  is 

carrying. - 

1  See  Reinach,  Cidtes,  Mythes,  et  Religions,  i,  p.  217  If. 
2  The  well-known  and  curious  passage  in  Pseudo-Plutarch  (which  M.  Reinach  duly 

quotes),  informing  us  that  "  Loiigos  is  the  Celtic  for  a  raven,"  is  probably  an  ignorant 
confusion  between  (a)  the  sun-god,  (/))  the  thunder-god,  and  (<•)  the  ornithomorphic 
representation  of  the  latter.  It  is  no  more  worthy  of  credence  than  the  Btories 

which  well-meaning  but  ill-informed  journalists  have  recently  been  setting  before  us, 
regarding  the  significance  attached  by  the  Nviians  to  the  name  of  General  Allenby.  The 
worst  Arabic  ever  written  has  appeared  in  some  of  these  ingenuous  concoctions. 

R.I.A,  PKOC,  VOL.   XXXIV,   SECT.   C,  I  I 
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The  reversal  of  the  sequence  in  the  story  before  us  cannot  he  explained 

except  on  the  theory  of  literary  craftsmanship.  Once  more  we  trace  the  hand 

of  the  unknown  Celtic  Hesiod,  who  wove  his  Theogonia  out  of  previously 

existing  materials.  For  the  connexion  of  the  woodpecker  with  pastoral 

pursuits  (as  Fiachu  is  associated  with  cattle  it  will  suffice  to  refer  the  reader 

to  the  numerous  examples  collected  by  Dr.  Harris,  especially  in  his  thirty- 

seventh  chapter.    Perhaps  it  is  too  much  to  see  in  a  following  king.  Foidhgen, 

I    to    have   derived  his   name  from    the  fact    that  "knot-'  db    first 
appeared  in  trees  in  his  time,  for  before  his  time  the  trees  were  smooth,  a 

reminiscence  of  the  more  ordinary  activities  of  the  woodpecker. 

Reversals  of  like  nature  are  not  unknown  in  the  literary  manipulation  of 

folk-lore.  For,  as  Dr.  Harris  has  shown,  in  many  of  the  cases  where  Ovid  in 

his  Metamorphoa  -  of  a  man  or  woman  having  been  transformed  into  a 

tree,  or  a  bird,  or  what-not,  he  is  re-telling  a  savage'legend  in  which  a 
phyllomorph  or  a  theriomorpb  has  been  turned  into  an  anthropomorph  :  that 

is,  he  is  reversing  the  actual  sequence  of  events  in  the  original  tale.  In 

consequence  of  this  reven  Hows  that  Oengus,  or,  rather,  the  being  to 
whom  Oengua  was  equated,  was  not  originally  son  of  the  two  youths,  but 

father  of  the  two  youths  ;  and  he  thus  falls  into  line  with  other  storm-gods  as 
the  parent  of  Dioscuri. 

Oengus  himself,  we  may  f.-el  con6dent,  was  primarily  a  historical 

character.      He   appears    undi  il    disguises    in    the    roll    of   kings. 

OH-        'c/>,  "great  quencher,"  is  a  good  name  for  the  despot  who  caused  the 
I  ■  monument  on  the  Boyne  to  be  built  in  his  honour.  Tuirm  Tt  aeh 

is  another  of  his  avatars.  This  nam-  the  "  official  historians"  explain  by  one 
of  their  usual  fatuities ;  but  it  would  be  quite  suitable  for  the  personage 
wh  bed  the  -  on  the  ridge  on  which  there  is  a  sacred  well 
bearing  a  similar  name. 

We  i.  w  gatbei  I  gether  the  threads  which  we  have  endeavoured  to 

•fore  the  reader  an  attempt  to  trace  the  chronological 
development  of  the  myth. 

The  raw  materials  were  a-  : — 

Among  thk  Pi  Amoxg  the  Cklts 

Ir-';and|  (On  the  Continei 
1.  The  sanctuarv  of  Temair.  1.  The  woodpecker  myth. 
2.  The  tradition  of  Oengus  or  Un-  2  The  story  of  Scota  and  Tea  (a 

gust,  a  great  monarch,  who  had  estab  version  of  the  Demeter  and  Kore  for- 
lished   the   sanctuarv,    and    who    was  mula). 
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buried     (and     worshipped)     at     New  '6.  Certain  gods. 
Grange.     N.B. — The     traditions     re-  1.  Certain  cosinogonic  myths. 
garding  Oengus  were  coloured  by  the 
matriarchal  organization  of  pre  Celtic 
society. 

3.  Certain  gods,  including  Etherun, 
and  a  triplicity  or  quaternity  among 
which  was  Feron. 

The  steps  in  the  development  were  as  follows : — 
1.  An  epic  was  composed,  at  some  unknown  time  before  the  arrival  of  the 

Celts  in  Ireland,  based  upon  the  Celtic  material  set  forth  above. 

2.  This  epic  was  taught  as  a  text-book  in  the  druidic  schools,  and  garbled 
paraphrases  of  it  became  current  in  the  form  of  folk-stories. 

3.  The  Celts  landed  in  Ireland  about  400  B.C.— at  the  beginning  of  the  Iron 

Age  in  the  country  — at  the  mouth  of  the  Slaney,  and  adopted  the  god  of  that 
river  as  their  leader  in  the  invasion.  It  is  likely  that  the  prime  purpose  of 

the  invasion  was  to  acquire  a  mastery  of  the  Wicklow  gold-fields,  so  that  it 

was  natural  that  the  invasion  should  attack  the  country  at  the  south-east, 

where  a  large  river  offered  a  water-way  through  that  part  of  the  island. 
4.  They  asserted  a  claim  to  the  country  by  affiliating  or  otherwise 

identifying  their  gods  with  the  gods  of  the  aborigines.  The  chief  identifica- 

tions were  that  of  the  demi-god  of  their  epic  with  the  pre-Celtic  Ungust  or 

Oengus;  and  the  affiliation  of  Scota  to  Feron.' 
5.  The  story  of  the  abduction  of  Teplii  (originally  of  Tea)  was  afterwards 

adapted  as  a  reason  for  their  coming  to  the  country.  This  story  is  told  in 

two  versions — either  as  an  abduction,  as  we  find  it  in  A'D,  or  as  the  murder 

of  Ith,  that  is  of  "  corn."  There  is  not  a  very  serious  difference  between 
the  abduction  of  the  corn-spirit  and  the  murder  of  com,  so  that  the  two 
stories  may  well  have  been  more  similar  to  one  another  than  might  have 

been  expected  at  first  sight.  As  we  have  not  got  the  full  tale  of  the 

abduction  of  Tea,  it  is  impossible  to  compare  them. 

6.  After  the  establishment  (i)  of  the  suzerainty  of  Temair  over  most  of 

Ireland  and  (ii)  of  Christianity,  the  native  scholars  turned  their  attention 

to  the  collecting  and  systematizing  of  the  historical  traditions  current  in  the 

country.     Having  fixed  a  framework  of  chronology  on  the  basis  of  Scriptural 

'In  Leafs  Homer  and  History,  chap,  vii,  a  remarkable  parallel  to  this  process  of 
affiliation  is  described  :  the  absorption  of  the  Pelasgian  corn-spirits  and  similar  beings, 
by  the  pantheon  of  the  intruding  Achaeans. 

[44*] 



322  Proceedings  of  the  Royal  Irish  Academy. 

and  Classical  synchronisms,  tliey  fitted  their  materials  thereto  artificially. 

These  materials  were  threefold,  namely, 

A.  Folk-lore  collected  from  oral  tradition, 

B.  Folk-lore  written  down  at  an  earlier  time. 

I  .   Historical  record  written  down  at  an  earlier  time, 

— the  earlier  writings  being  in  the  obscure  archaic  language  mentioned  on  a 

previous  page,  which  the  historians  probably  knew  very  imperfectly.  Of 

class  A  we  hav<  _  example  in  the  dynasty-record  that  we  have  in 

this  chapter  been  analysing;  the  last  relic  of  the  ancient  cosmogonic 

epic.  Of  class  li  we  have  an  illustration  in  such  romances  as  Tain  Bo 

which  in  their  present  literary  form  preserve  the  record  of 

modes  of  life  older  than  the  time  when  they  were  written  down.  Of 

the  preservation  of  record,   class   V,  I   can  give  no  better 

example  than  the  List  of  chieftains  "I  the  district  now  known  as  the 

Deciee  of  Waterford,  wh  icitj   is  attested  by  their  Ogham-written 

monuments,  but  who  are  woven  into  the  roll  of  the  kings  <>i  Teniair.1  The 
hisl  slieved  that  Temair  had  always  held  the  central  place  that  it 

enjoyed  in  Irish  politics  in  their  own  time,  and  tbey  framed  their  history  in 

this  belief;  thus  they  supposed  that  tin-  numerous  names  "t  kings  which  they 
found  in  their  authorities  wen  II  gl  Kings  of  Ireland.  In  point  of  fact, 

some  of  them  were  gods,  others  mere  creations  of  folk-lore,  others  actual 
human  chieftains  .      I  in  one  part  or  anothei  in  Ireland.     Many 

of  them  were  d up]  ■  I  from  different  authorities,  but  really  referring 

t"  I  _  .     haracter.     The  theory  of  the  central 

i  t    into   the  pie-Celtic  period,  so  that 
tine  rulers  oi    Ireland.    Thus   Ungust, 

B  ■•  uated  to  the  storm-god  Geide. 
and  lie  in  his  turn  "humanized"  into  a  hei  th>-  founder  of  the  whole 
Pictish  in 

In  a  w.,rd,  the  ah  lal  mention  of  the  obscure  Geide  of  the  Great 

Voice  as  husband  of   I  '         j  these  devious  ways  to  tin- conclusion 
thai  Temair,  and  the  personage  in  whose  honour  the 

•re  one  and  the  same. 

1  I  called  ■  .  the  remarkaV  these  Ogham  i- 
and  one  group  of  ilie Temair  k  ftoy.Soc.of   int. of  IreUod,  xxxviii,  1). 
The  paper  referred  to  contain*  a  number  of  mistakes,  now  obvious  to  no  one  more  than 

to  myself  ;  but  the  actuality  of  these  correspondence*  still  holds  in  most,  though  ii"t  in 
all.  of  the  cases  brought  forward. 

.  his  own  form  later  in  the  li-'     '    I      fish   kiiiys  ;  for  rte," 

iption  of  •■  I  iigunt  oi  the  Urug  "  or  palace. 
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It  was  suggested  on  a  previous  page  that  the  name  Scota  had  possibly 

been  modified  artificially  in  the  interests  of  the  etymology  of  the  ethnic  name 

Scuit.  We  may  for  a  moment  return  to  this  subject.  With  all  reserve  1 

suggest  that  the  name  of  the  ancestress  was  originally  Scathach,  and  that  she 

is  none  other  than  the  amazon  instructress  of  (Ju-Chulaind.  The  following 

analogies  seem  to  be  worth  pointing  out: — 

Scathach  is  called  ,:  Scathach  Buanann  daughter  of  Ardgeimm  king  of 

Scythia  "  in  a  passage  which  will  be  found  printed  in  Erin  iv  SO.'  Now 

Buanann,  according  to  an  entry  in  Cormac's  Glossary,  was  an  important 
mother-goddess;  Ana,  he  says,  was  mother  of  the  gods,  and  Buanann  of  the 

heroes.  This  just  fits  in  with  what  Scota  is  said  to  have  been — the  eponyni 

of  the  Scotic  tribes.  Again,  daughter  of  Ard-giimm,  and  vrife  of  Oll-gothach 
are  closely  analogous  expressions.  (It  will  be  remembered  that  we  have 

indicated  some  reason  for  thinking  that  Tea  and  Tephi  have  been  confused 

and  interchanged  in  the  corrupt  version  of  their  story,  which  is  all  that  we 

have  of  it.)  And  finally  king  of  Scytlna  and  Pharaoh  king  of  Iiggpt  are  not 

far  removed  from  one  another  in  Irish  tradition.  In  another  passage  we  have 

a  different  version  of  Scathach's  parentage.2  She  is  there  called  ingen 

Biianuinne,  rig  na  Scithia,  "daughter  of  Buanainn  king  of  Scythia." 
Now  we  remember  that  Scota  was  daughter  of  Forann  ;  that  Forann  seems 

to  be  an  adaptation  of  Feronn;  and  that  in  another  list  Ainnind  occupies  the 

place  of  Feronn.     Ainnind  looks  like  a  corruption  of  [Bujanainn. 

The  syncretistic  affiliation  of  the  incoming  mother-goddess  to  an  aboriginal 
Pictish  deity  would  almost  inevitably  result  in  the  home  of  the  goddess 

becoming  localized  in  Pictland.  This  is  what  we  liml  in  the  case  of  Scathach  ; 

she  is  always  conceived  of  as  living  in  the  North.  There  seems  to  be  a 

reminiscence  of  the  same  order  of  ideas,  and  also  of  the  "  epic  "  dynasty,  in  the 
personage  called  Scnoll  maeOngai,  to  whom  Brian,  the  brother  of  Niall  of  the 

Nine  Hostages,  was  sent  in  the  north  of  Alba,  to  learn  the  art  of  war. 

4. — The  Kingship  of  Tkmaik. 

We  have  already  seen  that,  previously  to  the  conquests  of  Cormac  mac  Airt, 

Temair  was  of  much  greater  importance  as  a.  religious  sanctuary  than  as  a 

political  centre  ;  and  we  must  now  consider  the  religious  rites  of  which  the 

liidge  was  the  scene.  The  first  question  which  meets  us  will  be  the  nature  of 

the  kingship  of  Temair. 

1  1  inn  indebted  to  Dr.  Bergiu  for  directing  my  attention  to  this  passage,  bin  lie  lias  im 

responsibility  for  the  use  that  I  am  making  of  it. 

-  Revue  celtique,  xxi\,  i  14. 
3  Heme  celtique,  xxiv.  177. 
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The  king  of  Temair  was  a  god  incarnate  on  earth.  This  is  the  all-important 
fact  which  results  from  the  study  of  the  traditions  of  the  early  kingship  that 

have  come  down  to  us,  confused  and  misunderstood  though  these  certainly 

are  by  the  ancient  historians  who  have  recorded  them.  When  a  good  king- 
was  on  the  throne,  the  gods  condescended  to  take  up  their  abode  within  him; 

when  the  king  was  illegitimate,  they  withdrew  themselves,  hi  the  former 

case  the  crops  were  plentiful ;  in  the  latter  case  there  was  misery  and  famine. 

Contrast  these  two  characterizations,  from  Lcbor  Gabdla — 

Good   was   that  king  Eoehu    mac  In    evil   case  was  Ireland    in    the 
Eire  ;  there  was  no  ruin  in  his  time,  time  of  that  Coirpre,  for  the  earth  did 
but  only  dew  ;  there  was  no  year  with-  not  yield  her  fruit,  because  there  was 
out  its  harvest,  falsehood  wits  expi  11.  I  but  one  grain  in  the  ear,  one  acorn  on 
from  Ireland  in  his  time.  the  oak,  one  nut  on   the  hazel  ;  the 

creeks  were  unproductive,  the  cattle 

were  dry,  so  that  there  was  an  intoler- 
able famine  throughout  Ireland  for  the 

live  years  in  which  Coirpre  was  king. 

We   ha>   ni    in    the  last    Bection    that   Eochu  mac  Eire  was   the  gieat 

impersonation  of  Divine  Wisdom,  at  the  head  of  the  "  epic  "  pantheon ;  and 
though  the  historians  have  made  him  into  a  king,  he  retains  sufficient  godhead 

to  secure  the  Mr-      _        med  for  his  ]   pie,     Coirpre,  on  the  other  hand, 

Burnamed  Ceun-Chait,  was  tin-  leader  <<\  tin-  revolt  of  the  .sen's,  that  is,  of  the 
enslaved  aborigines.  Be  was  alien  in  race,  religion,1  and  probably  in  speech, 
from  the  ruling  classes.  Naturally  the  gods  would  not  condescend  to  take  up 

their  abode  in  a  creature  s,,  despicable,  and  naturally  the  country  suffered 

from  theii  absence.  Tie'  Banie  idea  appears  elsewhere  in  Celtdom.  Livy  has 

a  reference  t"  it  in  his  priceless  i  etol  the  saga  of  king  Ambigatns."    As 
Dr.  Baudis  points  out,  this  idea  i-  also  at  the  basis  "i  the  prohibition  of  the 

rule  of  a  blemished  king.  Evidently  a  chief  function  of  the  king  was  to 

otter  his  body  a-  a  receptacle  for  the  divinity  who-.-  presence  secured  the 

boon  of   plentiful   harvests:  and    the    body    must  be    worthy   of    its  divine 

riea  to  do  lor  biography  what  Dindshencha  Ercnn  doet 

tor  geography,  aeconhts  for  Coirpre'a  nickname  "cat-head  "  in  n  singular  way.  It  says. 
fuath  tail  robhai  fvra  dea,  "his  •.-■•(i  had  the  Bhape  ..f  a  cat.'1  Obviously  this  does  not 
explain  why  a  person,  should  he  called  "  cat-headed."  We  tnusl  therefore  gee  once  more 
an  adaptation  o.  etymological  needa  <J  a  sentence  already  in  exist,  nee.    It  is  not  difficult 
'"  s''''  '"  >'  ,l  contempl  .    o.  s   e   form   of  animal  worship  among  the 
aborigines,  an  early  manifestation  .  thia  time  between  the  creeds  of 
rival  i>:iuan  races  m  the  country. 

-  I. ivy,  |     ::| 

This  rule  tf;^  not  universal :  from  the  storj  .a  Aithirne  we  learn  that  the  Oonnacian 
king  Ouaire  had  bnt  ..no  eye,  which  did     interfere  with  his  reigning. 
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occupant.     A  Christianized  version  of  the  divinity  of  the  king  appears  in  the 

story  of  the  Battle  of  Mag  Mucrime,1  in  which  angels  hovered  over  the  head 

of  king  Art  in  the  battle,  "  because  he  was  a  true  prince." 
It  is  extremely  important  to  notice  indications  that,  in  the  case  of  the  king 

of  Temair,  the  marriage  of  the  king  was  essential  to  secure  the  boon  which  he 

was  supposed  to  bring  his  people.  This  is  probably  the  reason  why  the  nobles 

of  Erin  refused  to  countenance  the  un wedded  king  Eocliu  Aireui  and  boycotted 

his  assembly  ;-  and  in  the  story  edited  by  Mr.  Best,  under  the  title  of  The 
Adventures  of  Art  son  of  Conn?  the  men  of  Ireland  enjoy  three  harvests  of 

corn  annually  so  long  as  Conn  is  wedded  to  his  fitting  spouse  Eithne  Taebfota; 

but  when  she  dies  and  he  marries  in  her  stead  the  disreputable  Becuma,  there 

"  is  neither  corn  nor  milk  in  Ireland."  The  exercise  by  the  king  of  his 
marital  functions  acts  sympathetically  on  the  fertility  of  the  land  and  of  the 

cattle.  It  is  to  be  noted  in  passing  that  when  Eithne  died  she  was  buried  in 

Tailltiu ;  was  this  the  normal  cemetery  of  the  queens  of  Ireland  ?  If  so,  the 

fact  is  of  some  importance. 

The  point  is,  that  Becuma  had  been  banished  from  among  the  Tuatha 

De  Danann  for  her  misdeeds.  She  was  therefore  not  any  more  acceptable  to 

the  gods  than  was  the  foreigner  Coirpre  Cat- head.  Probably  we  are  to 

understand  that  the  feminine  principle  of  fertility  refused  to  acknowledge 

her,  as  the  masculine  principle  refused  to  acknowledge  Coirpre.  To  avert  the 

curse  that  had  in  consequence  fallen  upon  the  land,  it  had  to  be  re-quickened 
with  the  Mood  of  the  son  of  a  sinless  couple.  How  such  a  youth  was  found,  how 

he  was  condemned  to  be  slain  and  was  redeemed  with  the  blood  of  a  cow,  and 

how  Becuma  was  finally  expelled  from  Temair,  will  be  found  in  the  original 

story,  which  is  one  of  the  most  valuable,  from  the  point  of  view  of  folk-lore, 

that  we  possess.  Just  as  an  elaborate  ritual  had  to  be  gone  through,  as  we 

shall  see  in  a  moment,  in  order  to  restore  the  continuity  of  the  kingship  when 

it  had  been  broken  by  what  we  should  call  the  iwli<ri<l  death  of  the  king,  bo 

the  blood  of  a  youth  of  miraculous  birth  had  to  be  shed  on  the  ground 

outraged  by  the  king's  marriage  with  a  person  forbidden. 
In  Christian  times  the  saints  appeal'  to  have  entered  on  the  heritage 

of  the  kings  as  earnests  for  the  goodness  of  the  crops.  Thus  St.  Patrick, 

prophesying  of  St.  Senan,  promises  this  boon  so  long  as  the  people  shall 

be  obedient  to  the  saint.1     We  might  explain  this  as  a  reminiscence  of  some 

'  Revue  celtique,  xiii,  456. 
-  [rische  Texte.  i,  118.  It  is  evidently  wrong  to  explain  this,  with  Nuti,  -is  i  ten-  of 

the  excessive  use  of  the  droit  du  seigneur  (Voyage  <'f  Bran,  ii.  51):  The  marriage  of  the 
king  would  not  necessarily  interfere  with  such  a  practice,  which  in  any  case  is  mythical  : 

see  the  discussion  in  Frazer,  Fott  lore  in  the  Old  Testament,  vol.  i.  p.  4S5  ff. 

1  fir'm,  iii,  149.  4  Ijismore  Life  of  St.  Senary  eel    Stolces,  line  1855 
3 
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thing  that  had  been  said  of  the  fertilizing  river-god,  if  we  had  not  something 
analogous  in  the  life  of  St.  Findian.  We  there  read  that  a  barren  patch  of 

land  was  made  fruitful  by  sprinkling  it  with  water  in  which  a  eulogy  of  the 

saint  had  been  steeped.1 
The  divine  king  has  been  studied  fully  by  Sir  James  Frazer  in  his 

monumental  work  The  G<  This  study  is  based  on  the  remarkable 

instituti'jii  of    the   7  s,   the  priest-king  of  the  sacred  grove  of 

Aricia  at  Xemi.  It  is  not  for  nothing  that  !:■  Temorensis  differs  by  a  single 

letter  only  from  7.'  bhe  analogies  which  the  two  kingships 
present  markable  that  it  is  impossible  to  escape  from  the  conclusion 

that  they  belong  to  i  order  of  ideas,  if  indeed  they  are  not  more 

closely  connected  still. 

The  candidate  for  the  priesthood  of  the  grove  at  Aricia  challenged  the 

existing  incumbent  t<>  single  combat  by  the  rite  of  breaking  the  "Golden 

Bough,''  and  if  in  the  combat  lie  succeeded  in  killing  the  priest,  he  ipso  facto 
succeeded  t"  the  office,     sii  James  Frazei  has  convincingly  Bbown  that  this 

on  the  desire  to  have  the  strongest  man  available. 

One  who  from  weakness  or  want  <>f  vigilance  permitted  himself  bo  be  killed 

learly  unsuitable  for  the  responsible  office  of  royal  deity. 

It  is  perfectly  obvions  from  the  history,  as  it  is  enshrined  in  the  works  of 

the  "official  historian:  the  king  of  Temair,  like  the  king  of  the  grove 
at  Aricia,       t      i  by   virtue  of   having  slain    his  predecessor.    This  point. 

which  Dr.    Ban  have  ui  one  of  the   most   important 
-  in  favour  of  th<-  thesis  which  both  he  and  1  sustain. 

Omitting  the  kings  of  the  Fii  I  of  the  Tuatha  D&  Danann,  I  find 

110  kings  ■•numerated  in  F  having  reigned  from  Eremon 

down  to  <  !onn  Ce*t-chathach,  the  grandfather  of  <  fcn  mac  mac  Airt.  Of  these, 
80  are  said  to  1.  a  killed  by  their  sin  As  we  have  already 

seen,  the  "official  historians"  explained  this  as  a  blood-feud,  going  back  to 
the  time  when  Eremon,  t  _    killed  his  brother  Ebei  at  the  battle  of 

Geashill.     But  this  explanation  will  i.  i       whole  scheme  of 

relationships  on  which  it  i-  based  is  utterly  irreconcilable  with  the  data. 

Any  group  >>i  the  kings  will  show  this:  the   following  Be  at 
random,  will  serve  as  an  illustration . — 

Finn  _         22  years  and  was  killed  by  Setna. 
Setna  20  -  omon  Brecc. 

Siom6n  6  Dui  son  of  Setna. 

1  Lisnvre  Lives,  ed.  5 

5  Surely  no  one  wil'.  ronic  a*  t«>  take  thin   remark  for  anything;  but  ;,  ;,„ d'tsp,  I 
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Dui  reigned  10  years  and  was  killed  by  Muiredach  son  of  Siomon, 

Muiredach         „         1   year  „  „         Enua  son  of  I>ui. 

Enna  „       12  years  and  died  of  plague. 

Lngaid  „         9       ,,      and  was  killed  by  Sirlam  son  of  Finn. 

— which  means  that  fifty-eight  years  intervened  between  the  death  of  Finn 
and  the  succession  of  his  son  Sirlamh.  Improbabilities  of  this  kind  are  too 

frequent  in  the  list  of  kings  to  make  it  possible  to  accept  it  literally.  On  the 

other  hand,  it  is  not  a  mere  paradox  to  say  that  the  fact  that  such  obvious 

improbabilities  exist  is  the  best  possible  argument  in  favour  of  the  view  that 

there  is  a  genuine  tradition  underlying  the  list  of  kings.  Mere  forgers  would 

not  have  filled  their  work  with  so  many  difficulties.  But  in  the  light  of  the 

wealth  of  illustrative  examples  which  Sir  James  Frazer  has  collected  from  all 

over  the  world,  we  must  see  in  this  organized  slaying  of  the  king  by  his 

successor  something  other  than  a  blood-feud  extending  through  a  large 
number  of  generations,  and  involving  relationships  spread  over  impossible 

lapses  of  time.  Doubtless  the  "  official  historians "  were  puzzled  by  the 
regularity  with  which  each  king  met  his  death  at  the  hands  of  his  successor, 

and  felt  obliged  to  explain  it.  Mot  knowing  of  the  system  of  the  Arician 

priesthood,  they  had  to  cast  about  elsewhere  ;  and  they  found  a  blood-feud 
as  the  easiest  way  of  accounting  for  the  perplexing  fact.  The  genealogies 

were  manipulated  accordingly,  the  slayer  of  a  slayer  being  assumed  to  be  a 

relative  of  the  first  victim;  but  the  result  only  makes  obvious  the  impossi- 

bility of  the  "  blood-feud  "  theory. 

If  in  the  light  of  this  we  look  back  at  what  I  have  called  the  "epic  " 
dynasty,  we  find  an  unexpected  corroboration  of  these  conclusions.  For  the 

practice  of  predecessor-killing  does  not  begin  till  the  Fourth  name  in  the 

Ultonian  and  the  Fir  Bolg  lists ;  the  Tuatha  I >e  1  >anann  version  is  not  so  clear, 
but  does  not  contradict  the  observation.  That  is,  the  kings  do  not  kill  their 

predecessors  until  they  cease  to  be  gods  by  nature  and  become  men. 

There  does  not  appear  to  be  anywhere  extant  an  indication  of  the  process 

whereby  a  candidate  for  royally  challenged  the  reigning  king.  At  Aricia  the 

candidate  for  the  priesthood  broke  what  was  called  the  Golden  Bough,  which 

Sir  James  Frazer  has  tried  to  prove  was  the  mistletoe.  This  may  be  so;  and 

the  description  of  the  cutting  of  the  mistletoe  contained  in  an  oft-quoted 

passage  of  Pliny  may  not  inconceivably  be  in  some  way  connected  with  the 

election  of  a  new  chieftain — Pliny  has  do  information  bo  give  us  as  to  the 

occasion  on  which,  and  the  purpose  for  which,  the  remarkable  rite  which  he 

described    was    performed.1     The   prohibition    against   bringing  arms    into 

1  Pliny.  Nat.  Hist.,  svi,  95. 
R.I. A.  PROC,   VOL,   XXXIV.   SECT,   C.  [4»j 
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Teniair  after  sunset1  was  perhaps  designed  for  the  protection  of  the  king 
against  a  surreptitious  attack. 

In  the  short  list  of  kings  quoted  above  it  will  be  seen  that  one  of  them, 

Enna  by  name,  died  of  plague.  It  is  almost  an  invariable  rule  that  when  the 

kings  do  not  die  at  I  he  hands  of  their  successors,  there  is  something  unexpected 

or  sudden  about  the  manner  of  their  departure  from  life — battle,  lightning, 

plague;  in  the  case  of  Slanoll,  already  mentioned,  "an  unknown  disease, 

whereby  he  was  found  dead  in  Temair";  nearly  always  some  exceptional 
accident  is  invoked  t"  explain  why  he  died  without  the  assistance  of  an 

ambitious  rival.  Such  an  eveul  as  the  natural  death  of  the  king  was  probably 

regarded  as  a  direct  interposition  on  the  part  of  some  goil.  This  is  actually 

so  expressed  in  tl  E  king  Eterscele.     From   Togdil  Bruidne  D<i  Derga 

we  learn  that  he  died  naturally;8  the  "official  historians"  bell  us  that  he 

-  killed  by  his  successoi  Nuadu  Necht.  I'm  Nuadu  Necht  is  only  a 

manifestation  of  the  _  god  Nuadu;'  the  king  was  therefore  killed  by 
the  god. 

Wheu  such  ,m  event  took  place,  ii  became  uecessaiy  to  restore  the 

m.  From  Alicia  we  have,  apparently,  uo  answer  to  the  question  of 

what  happened  if  the  Res  Nemoreusia  should  happen  to  die  a  natural  death.' 
Probably  the  case  nei  .  inacitj  full  of  slaves  such  as  Koine  was,  there 

would  alwa\  •  who  would  prefer  even  the  anxious  life  of  the  King 
of  the  Grove,  to  the  hopeless  toil  of  servitude ;  for  the  Rex  Nemorensis  was 

always  ive.  But  in  Ireland  thenutowarcl  event  sometimes  took 

place.  I  explain  certain  remarkal  ol  which  we  have  a  record  as  being 
the  means  whereby  in  such  a  case  tl  rest   I. 
Sum  w  ith  the  Hesh  and  broth  of 

a  white  bull,  and  then  went  to  Bleep,  while  four  druida  chanted  over 

his  truth."1    'I'll-- appointed  king  would  appear 
unid  the  nightmares  induced  by  his  overloaded  stomach. 

1'       ties*  il  «as  in.  •  that  he  had  made  himself  one  with  Lhe  bull- 

divinity  by  eating  as  much  ol  is  w  i-  physical!}  possible,  and  that  in 

his  dreams  he  was  thinking  the  thoughts  of  the  _■  I.  for  inspiration  by 

incubation  we   may  com]  ■   curious    am  of   the  lazy    pupil  of 

'  £•' 

tiqiie,  \xi 
EUiys,  II  '  122   124,  where  this  ia  clearly  shown. 

'  Sir  James  Fraaer  has  kindly  confirmed  this  in  r  private  letter  to  me. 
S  Facte,    i,   213;    /;■  ™,   celtigiu,  xxii,  22  ;  and 

analogies  in  Frazer,  The  Ma  Art,  i,  381   383.     For  many  analogies  to  tlii.s  custom  of 

electing  a  niler  l>y  divinatioi  .  ■  ■   Mr.  II  inland's  essay,  The  Voice  <•< ih<  Stone  o/Dutiny 
(Folk-lort,  xiv,  28  IA)). 
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Mael-Ruain  of  Tallaght.  who  was  inspired  with  knowledge  of  his  unlearnt 
lesson  by  sleeping  on  the  knee  of  Oengus,  the  author  of  the  FtiUre?  1 1  is 

tempting  to  ask  whether  a  story  originally  told  of  the  deified  hero,  Oengus 

of  the  Brug,  may  not  have  been  transferred  to  his  saintly  namesake,  with 

such  modifications  as  were  necessary  to  adapt  ii  to  a  monastic  background:  nil 

the  more  so  as  we  are  told  immediately  before  that  Oengus  was  so  diligent  in 

his  labours  in  the  monastic  corn-store  that "  the  corn-blades  grew  through  his 

hair."  This  looks  like  an  idea  suggested' by  some  picture  of  the  Corn -spirit. 
To  return,  however,  from  these  speculations  to  the  subject  before  us.  we 

learn  next  that  the  king,  thus  selected,  had  to  pass  through  certain  rites, 

which  are  enumerated  in  a  tract  called  Be  Shtl  Ohonairi  Moir.1  Tt  is  not 

strictly  correct  to  call  these  rites  "ordeals,"  which  would  imply  that  they 
were  primarily  means  of  selection.  If  the  new  king  failed  to  fulfil  all  the 

conditions  of  the  rites,  he  would  naturally  be  rejected,  and  as  they  are 

described  in  the  text  before  us  this  would  appear  to  be  their  main  purpose. 

But  it  is  evident  that  the  primary  intention  of  the  rites  was  initiation. 

The  king,  having  been  already  chosen  by  the  incubation  process  just  described, 
was  now  to  be  inducted  to  office.  The  ceremonies  of  initiation  were  four  in 

number,  and  as  described  in  the  text  quoted  were  as  follows  : — 

(1).  The  candidate  mounted  on  a  chariot,  which  tilted  under  him  if  he  were  not 
legitimate,  and  the  horses,  which  were  new  to  harness,  sprang  at  him. 

(2).  The  candidate  put  on  a  mantle,  which  would  be  too  big  for  him  if  he  were 
rejected. 

(3).  The  candidate  drove  in  the  chariot  to  the  stones  Blocc  and  Bluicue  (Moel 
is  not  mentioned  in  the  text) :  these  opened  out  wide  enough  to  let  him  through  if 
he  were  accepted,  but  closed  before  him  if  he  were  rejected. 

(4).  The  candidate,  having  passed  these  tests  successfully,  was  led  up  to  Fal, 
which  uttered  a  shriek  against  the  chariot-wheel  if  he  were  accepted,  and  was 
silent  if  he  were  rejected. 

But  surely  all  this  impossible  magic  belongs  to  the  region  of  fairy-tales! 
Who  ever  beard  in  real  life  of  screaming  and  moving  stones,  of  knowledgeable 

horses,  of  elastic  mantles  ?  Avery  reasonable  criticism  this,  mi  the  list  of 

rites  as  they  are  set  forth  in  the  text  before  us.  But  the  difficulty  lies,  not  in 

the  rites,  which  are  simple  and  commonplace  enough  in  themselves,  but  in  the 
fact  that  the  author  who  has  transmitted  the  record  of  them  to  US  was 

completely  in  the  dark  as  to  what  they  meant.  If  we  are  more  fortunate  than 

he  was,  the  reason  is  because  we  have  a  large  body  of  records  of  savage  life 

and  ceremonies  at  our  disposal.  In  the  corroborees  of  the  aborigines  of 

Australia,  a   country   unknown  to  the  ancient   writer,  lies    the  clue  to  the 

1  Feilirt  <>eit<jnsso,  Bnulslmw  od.,  [>.   I-. 

-  Edited  l>y  Mr.  Lucius  Gwynn  in  i'liu,  vi,  I'M. 

15*] 
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comprehension  of  the  rites  which  he  describes.  Let  us  consider  these 

initiatory  rites  in  order,  and  see  what  we  can  make  of  them  in  the  light  of 

modern  anthropological  knowledge. 

The  horse-test  cannot  in'  dissociated  from  the  most  interesting  account  of 

the  inauguration  of  the  chieftains  .if  Cenel  Conaill  described  by  Giraldus 

<  lambrensis,1  t>>  the  righteous  indignation  of  Keating  and  other  worthy  souls. 
Peace  be  with  them — it  was  simply  impossible  for  Giraldus,  with  the  limited 

knowledge  of  his  time,  to  invent  %o  charmingly  complete  an  account  of  a 

savage  totemistic  initiatory  rite.  A  white  mare  was  led  to  t lie  place  of 

inauguration  :  the  candidate  entered  en  all-fours — in  fact,  he  pretended  to  be 

a  horse  as  the  kangaroo  and  emu  and  witehettv-grub  totem  groups  of 
Australia  pretend  on  occasion  to  be  kangaroos,  and  so  forth,  in  action  as  in 

name.  The  man-  was  then  killed,  ami  the  chieftain- elect  bathed  in  its  broth, 

while  he  and  !r-  people  partook  of  a  Bolemn  lra-|  of  its  flesh.  Nothing  could 

more  clearly  show  that  Cenll  Conaill  was  a  tribe  with  a  horse-totem,  and  that 

the  chieftain  of  the  trior  was  on  his  initiation,  admitted,  as  we  may  express 

it,  to  "  horse-ship."1  We  need  not, perhaps  infer  that  the  rile  was  practised  in 
its  pristine  perfection  at  the  late  date  at  which  Giraldus  wrote,  even  though 

la-  reports  it  as  contemporary.  But  if  not,  he  must  have  had  acceBS  to  some 
authoritative  literary  description  of  the  custom,  descended  from  the  time  at 
which  it  was  in  use.  That  it  should  have  been  an  invention  is  a  sheer 

impossibility. 

!  email-,  the  king  began  with  some  kind  of  encounter  with  horses. 

Hut    what   was  the   nit  hi  t-  of  this  encounter?      I'he  description  which  we 
worn  down  to  the  low.  .],.  terras  ;  all  that  we  are  told 

is  that  if   fo  and  to  us  obscure)  the  candidate  was  not  to  be 

king  of  Teinair,  the  "horses  would  spring  at  him  "  (concliglis  iitd  hichft 
Certain  analogies  presented  by  primitive  Greek  rib         ._     <  thai  in  the 

final  form  of  the  ceremony  it  was  rather   the  king    who  sprang  at  the 

horses.     M    Salomon    Reinach,  in    his   paper   on    Hippolytus,    has    argued 

persuasively  that  the  legend  of  the  virtuous  youth  torn  in  pieces  by  his  hot 

has  arisen   n  ge  rite  in    which   it   was   the  horses   thai    were  torn   in 

ally  n.iiv.  Lynch,  the  author  •■{    Cambren  u  Eyeraus,  after 
expending  himself  in  a  denunciation  oi  the  ahamelessness  "i  Giraldus  i"i  reporting  tins 
ritual,  gives  his  who  timic 

"'"/•  i   I  then  qu  nples  of  parallel  rites  which 
afforded  the  b  ufinnation  of  Giraldus  available  in  the  literature  al  his  dis- 

-I.     Could  he  have  lived  to  read  some  modern  compilations  i  practices,  it  is 
to  be  feared  that  he  would  have  had  to  strike  out  the  ■•■■  <    fotda 

1  HippolyU  in  Quite*,  Mythu,  el  Religions,  ii 
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pieces  ;  and  that,  like  Dionysos,  Zagfeus,  Adonis,  Pentheus,  Orpheus,  Actaeon, 

the  tale  told  about  his  being'  thus  dismembered  had  its  origin  in  a  custom 
wherein  a  totem  animal  suffered  the  treatment  ((TTropay/loe)  and  was  devoured 

whole  (wpuQar/ia).  Just  such  a  rite  is  clearly  to  be  seen  in  Giraldus's  account 
of  the  CeneT  Gonaill  ceremonies.  The  purpose  of  the  rite  is  to  quicken  the 

life  of  the  clan  by  feeding  on  the  totem  animal :  that  the  chief  par  excellenct 

was  to  be  steeped  (literally  as  well  as  metaphorically)  in  the  being  of  the 

totem  is  indicated  by  the  custom  which  required  him  to  immerse  himself  in  the 

animal's  broth  and  to  drink  of  it  without  the  intervention  of  any  vessel,  even 
his  hand.  If  anything  was  wanting  to  confirm  the  substantial  accuracy  of 

Giraldus's  account,  it  is  this  important  detail.  Just  as  in  Greek  legend  the 
horse  torn  in  pieces  became  the  chaste  youth  Hippblytus,  slain  by  his  chariot- 
horses,  so  in  Irish  legend  the  horse  torn  in  pieces  became  the  unsuccessful 

candidate  for  monarchy,  "  at  whom  the  horses  would  spring.''  '1  be  totem 
animal  rejected  the  illegitimate  aspirant.  But  il  may  perhaps  lie,  that  the 

report  of  the  rite  in  the  text  before  us  is  due  to  a  confusion  with  another 

rite,  probably  (though  not  certainly)  independent  of  inauguration  ceremonies 

such  as  we  are  discussing.  We  must  not  omit  to  compare  the  Thracian  rite  of 

sacrificing  men  to  secure  fertility  for  the  land,  the  victims  being  put  to  death 

by  being  trampled  by  horses.1  Possibly  a  sacrifice  of  this  kind  took  place  on 
the  occasion  of  the  inauguration  of  a  monarch  of  Temair,  and  the  author  who 

reported  the  ceremony  mixed  the  victim  with  the  king.  The  king,  having 

been  chosen  for  office  by  the  solemn  incubation,  would  hardly  himself  be  the 
victim. 

The  successful  candidate,  probably  by  devouring  the  flesh  of  the  horse, 

passed  into  a  state  of  "  horse-ship  ";  and  it  is  not  for  nothing  that  so  many 
kings  of  Temair,  in  the  official  history,  bore  the  name  Eochu,  a  derivative  from 

cch,  "a  horse."  Eochu  Oll-athair  and  Eochu  Oll-1'laith,  who,  as  we  have  seen, 
are  avatars  of  the  founder  of  the  monarchy,  bore  the  name  ;  we  may  perhaps 

conjecture  that  all  the  kings,  as  a  matter  of  course,  originally  were  railed 

Eochu,  as  a  sign  of  their  partaking  of  the  divine  horse.  Erenum  himself 

appears  later  in  the  roll  of  kings  as  Eochu  Airem. 

Here  again  we  have  a  most  remarkable  parallel  between  the  worship  of  the 

Arician  grove  and  that  of  Temair.  Tor  one  of  the  divinities  enshrined  at 

Nemi  was  the  ancient  Italian  god  Virbius;  and  a  legend  bad  it  that  this 

Virbius  was  no  other  than  the  young  Greek  hero  Hippolytus.2  We  may  refer 

the  reader  to  Frazer's  discussion  of  this  equation  and  its  probable  basis:  but 

1  See  Cook's  Zeus,  vol.  i,  p.  75,  iiud  references  in  foot-note  7  on  the  Bame  i 
2  Frnzer,  The  Magic  Art,  i,  19. 
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we  cannot  pass  over  the  coincidence  of  a  horse  deity  at  Alicia  and  a  totemistic 
horse-ritual  at  Teniair. 

There  is  another  explanation  of  the  chariot-rite  possible.  Mr.  Cook  has 
referred  me  to  his  valuable  articles  in  the  Classical  Review,  vols,  xvii,  xviii, 

in  the  course  of  which  he  brings  evidence  to  show  that  the  chariot-races  at  the 
Olympic  games  and  at  similar  celebrations  were  originally  intended  as  tests 

for  the  selection  of  a  god-king.  It  might  therefore  be  suggested  that  at 

Teniair  there  was  also  a  chariot-race,  whereby  the  king  was  selected;  or, 

preferably,  that  the  king,  already  selected  by  the  incubation,  was  required  to 

prove  his  ability  to  control  wild  horses  (sun-horses?).  In  the  concluding 
section  we  shall  see  how  the  rites  of  Teniair  are  linked  to  other  rites 

recorded  froni  elsewhere  in  Europe;  and  the  analogies  which  the  passages 

brought  Forward  by  Mr.  <',i,ik  present  must  be  accorded  their  full  weight. 
We  must  also  not  forget  the  remarkable  horse-racing,  feasting,  sacrificial, 

and  military  Bcenes  represented  on  tin-  well-known  series  of  early  iron  age 

Venetian  sUulae,  which  have  every  appearance  of  referring  to  similar  cele- 

brations, lint  the  Cenel  Conaill  rite  blocks  the  way  t"  a  complete  acceptance 

of  this  alternative  explanation.  We  here  plumb  a  yet  deeper  stratum  of 

primitive  custom  ;  and,  perhaps,  we  see  enacted  before  us  the  ceremonies 

which  later  developed  into  the  Olympic  horse-race — just  as  the  gracious 

figure  of  Hippolytus  may  have  developed  out  of  a  savage  who  tore  a  horse 

to  pieces  and  devoured  it  raw  and  half  alive! 

The  second  rite,  that  of  the  magic  mantle,  can  best  be  understood  in  the 

light  of  the  third,  which  we  accordingly  shall  consider  first  of  the  two. 
The  third   rite  was  that  of   the  Btones   Blocc  and  Bluicne.     It  will  be 

remembered  thai  these  were  two  of  three  Bt   ss  Bet  ovei  certain  druids  of  the 

same  Dames.  Now  then-  j-  .,  very  remarkable  expression  used  about  these 

stones  in  1'1>  21,  i"  wined  we  have  not  yet  referred.  We  there  read  of  them 
•,,  forma  druidib, " the  three  stones  that  were  placed  upon 

the  druids."  In  the  descriptions  of  other  Btanding  stones,  Buch  are  called 
the  Ucht  di  gravestone  of  So-and-so;  but  this  expression  is  not  used  here. 

VD  iii  75   70  tu  ^ually  curious  expression  ;  form  atdii  na  hi  clocha 

dusfarlaic  Mrfl  rtufr-Macha,  "on  them  (i.e.  on  the  three  druids)  are  the  three 

stones  which  Mai  of  gi  I  M  icha  flung."  These  passages  point  to  some  deed 
of  violence;  v\e  maj  perhaps  be  nol  fai  wrong  if  we  infer  that  Mod  and  his 

fellows  wen-  buried  alive  uudei   the  Btones.1     Ihia  is  confirmed  by  what 

bike  the  hostages  ••!'  Fiachra,  Reme  etUiqiie,  xxn.  i.-i      >  ompare  also  the  sentence 
I  upon  thu  daughter  of  the  Ulidian  kim.-  in   Togffl  Bruidnt  Dd  Dtrga,  ibid.,  xxii, 

18,   10.      Mr    r....k  Huggeota  to  me  a  i   ipariaon   with   the  myth  of  the  invulnerable 
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follows  iii  PD  :  hit  e  a  anmand  .i.  ildel,  etc. ;  ''these  are  their  uaiues  (i.e.  thn 

names  of  the  stones),  Moel,"  etc.  The  personalities  of  the  druids  had  passed 
into  the  stones  erected  over  them ;  in  fact,  these  stones  are  the  druids,  and 

as  such  they  help  to  initiate  the  rightful  king. 

Moel,  Blocc,  and  Bluicne  became  the  stock  names  for  druids  at  Temair; 

so  important  were  the  stones  associated  with  them.  They  appear  in  the  tale 

Buile  an  Scdil,1  as  the  persons  who  interpreted  the  scream  of  Fal  to  Conn 

Cet-chathach.  And  they  appear  in  the  story  of  St.  Patrick's  contention  with 
druids  of  king  Loeguire.     For  surely  it  is  clear  that 

LOCHEU   ET  LUCETMAEL, 

the  names  of  the  two  druids  with  which  the  saint  had  to  deal,  are  simply 

corruptions  of 
(b)luicne  et  (b)locc  et  mael, 

the  same  names,  in  the  reverse  order.2 
But  how  did  the  stones  open  or  close  before  the  candidate  ?  To  this 

question  there  is  but  one  possible  answer.  The  stones  were  set  close 

together — though  we  need  not  take  anjaiedde  la  hit  re  the  assertion  that  they 

were  normally  so  close  together  that  "  only  the  edge  of  a  hand  could  pass 

between  them  "3 — and  the  candidate  had  to  squeeze  between  them.  I  f  he 
failed  to  do  so,  he  was  rejected. 

Similar  rites  of  squeezing  through  a  narrow  space — a  split  tree,  a  hole  in 
the  ground,  an  opening  in  a  rock,  or  a  space  between  two  objects  set  close 

together — are  found  in  many  parts  of  the  world.  The  custom  is  followed  for 
a  variety  of  purposes  :  as  a  curative  act.  in  cases  of  disease ;  as  a  test  of 

legitimacy  of  birth;'. or,  as  in  the  present  case,  as  a  test  of  worthiness  for 
some  privilege.  The  rite  lias  ramifications  which  here  we  cannot  follow  ; 

they  have  been  studied  by  Henri  Gaidoz  in  a  monograph.5  The  nearest 
analogue  to  the  Temair  rite  is  to  lie  seen  in  a   mosque  at    Jerusalem,  and 

Kaineus,  crushed  into  the  earth  by  Centaurs  under  a  heap  of  fig-branches.  Indeed  the 
representation  of  the  scene  on  the  broken  frieze  of  the  Theseion  (Bauweistcr,  Deiikm  S/ei 

fig.  186S)  seems  to  show  the  Centaurs  pressing  him  into  the  ground  under  the  weight 
of  a  great  stone.  The  burial  of  the  druids  might  have  taken  place  to  Becure  luck,  at  the 

original  establishment  of  the  sanctuary  :  cf.  the  well-known  Iona  story. 

1  O'Curry,  MS.  Materials,  p.  618. 

'-'  For  these  druids  see  Tripartite  Life,  p.  -,','k  Moel  was  also  the  none  of  a  dniid  at 

Cruachu  ;  ibid.,  p.  92.  '■>  Erin,  vi,  134. 

*  See  Doubdan,  T.e  voyage  de  la  Terre  Sainte  (Paris,  1666  .  p.  .">7.  or  Morison,  Relation 
histtiritjue  d'ltn  voyage  inmvellement  /nil  an  Matt  tie  Siixii  et  <ni  Jerii.«<i,  m  Toul,  1704, 
p  347,  for  a  rite  of  this  kind  observed  ill  the  seventeenth  century  at  the  Chinch  of  the 

Holy  Sepulchre,  as  a  test  of  legitimacy.  For  similar  rites  carried  out  For  other  purpi  Bi  J, 
reference  may  be  made  to  the  brochure  by  Gaidoz,  mentioned  in  the  following  footnote. 

5  {7n  vieitx  rite  tnedicale.     Opuscule  offert  <i  Anahile  <te  Barlhrlemy,  Paris.  18'JL'. 
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another  at  Cairo.  In  each  of  these  places  there  is  a  pair  of  pillars,  set  close 

together,  and  the  ciceroni  inform  visitors  that  only  he  who  can  squeeze 

between  the  pillars  can  obtain  admission  t<>  heaven.  At  Cairo  the  space 

between  the  pillars  lias  been  appreciably  widened  by  the  attrition  of  the  inner 

surfaces  of  the  pillars:  at  Jerusalem  an  iron  grille  has  been  inserted  to  prevent 

the  experiment  being  made — it  is  said  because  a  certain  fat  man  met  his  death 

by  endeavouring  t"  force  himself  through  the  narrow  space. 

Sir  .lames  Frazer,  quoting  the  ess  Gaidoz,1   says    that   its  author 

•'rightly   rejects  the  that  all   such  pass   .   -      e   symbols  of  a  new 

birth"  — as  though    the  patient    v  ■     into  a   new   world  of  health,  of 
legitimacy,  of  fitness  for  office,  or  what-not.  This,  however,  does  not  exactly 

exp  ■>  of  the  1  p.  77  of  I 

will  show  :     It  is  no!  the  crude  idea  of  physical  re-birth  which  he  n 
lanatory  of  this  rite,  but  the  ethical  ideas  which  for  us  form  almost  the 

exclusivi  ition."      In  this  he  is  no  doubt  right  ; 
but  lie  does  not,  and  -  I  can  judge  lie  should  not,  wholly  reject  the 
view  that  thi  einpt  to  express  the  notion  of  a  physical 

re-birth.     II  d  with  the  ceremony,  it  is  doubtless  not  to 

the  exclusion  of  otlii    -  gh  which  a  sickly 
infant  has  been  ;.  wards  linki  d  with  the  life  of  the  child  ;  we 

must  thi  and  the  child  have  some  physical  connexion 

for  which  the  re-birth  th<  Id  not  wholly  account.    But  in  the  study  of 

folk-lore  aud  foil  nd  complications  of  this  kind  are 

only  what  we   n  ;.     Very    few  primitive  rites  and   ceremonies  are 
tentacles  to 

which  ol  ch   then  accretions  vary 
ibly  in  d  siirromiui  n  of  the  most  rudiment 

ceremonj  ty. 

Whether  "i  i  I  with  the  i it*-—  of  the 
lanation  of  what 

we 

thai  _  as 

hav:    _  And  v    en   we    learn  that    l>efore  the 
'■■  he  close-fitting, 

we  may  f airlj  formation  of  this  explans  For  in  re-birth 
rould  be  the  reproduction  of  the 

Nous  aaiu.  -la  throne 

de  la  ii'iivclle  nai&aai  o'i]  s'agit  la  il'ime  image  niaterialle  et  en  qnelque  aorte d'une 
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prenatal  life  of  the  neophyte.  He  is  tightly  folded  in  a  covering  thai  represents 

the  womb.1  From  this  ho  shuffles  his  way  oul  into  the  new  life  that  awaits 

him.  This  is  what  appears  to  be  the  moaning- of  the  mantle-rite  which  we 
passed  over  just  now.  That  the  candidate  went  through  the  proceeding  in  a 

state  of  ceremonial  nudity  is  implied,  though  not  definitely  slated,  by  the 

description  of  the  horse-rite  in  Giraldus;  the  nakedness  of  Conaire,  which  is 

emphasized  at  the  beginning  of  Togdil  Bruidne  Da'  Derga,  is  perhaps  a 
reminiscence  of  this. 

But  it  will  be  objected  that  the  document  before  us  asserts  that  the  king 

drove  up  to  and  between  the  stones  in  his  chariot.  If  this  is  to  be  accepted, 
it  is  useless  to  attempt  to  explain  the  ceremonies  which  are  at  the  moment 

occupying  our  attention.  It  is  safe  to  say  that  whatever  may  or  may  not 

have  happened  at  the  inauguration  of  a  monarch,  he  did  not  drive  up  to 

certain  standing  stones  in  his  chariot,  expecting  them  to  open  before  him  of 

their  own  accord.  The  writer  who  reports  the  ceremonies  has  misunderstood 

and  naturally  has  garbled  them  ;  it  is  only  by  comparison  with  similar  rites 

that  it  is  possible  to  reconstruct  their  original  form.  It  is  easy  to  understand 

why  our  author  has  intoduced  the  chariot  so  awkwardly  here.  The  ceremony 

begins  with  a  chariot- rite  ;  the  final  test,  at  Fal,  is  against  a  wheel,  supposed 

to  be  the  chariot-wheel.  The  writer  who  is  our  authority  naturally  inferred 

that  the  king  remained  in  his  chariot  the  whole  time. 

As  an  alternative  explanation  it  has  been  suggested  to  me  that  the  robe 

might  have  been  a  sort  of  hpog  irbrkog  by  means  of  which  the  king  was 

symbolically  invested  with  divinity.  The  theory  is  worth  putting  on  record, 

though  I  find  in  it  one  serious  difficulty — such  an  investiture  would  not  be 
likely  to  have  taken  place  before  the  passage  through  the  stones,  if  only  for  the 

practical  reason  that  it  would  very  seriously  hamper  the  neophyte's  progress 
through  the  narrow  space,  and  would  be  sure  to  get  torn.  Had  the  mantle 

been  assumed  after  the  passage  through  the  stones,  this  would  obviously  have 

been  the  only  reasonable  explanation  of  the  part  which  it  played  in  the 

inauguration.  Moreover  the  explanation  offered  above  explains  why  the 

robe  was  meant  to  be  close-fitting:  a  mere  symbolic  robe  would  be  more 

likely  to  be  full  and  flowing. 

We  have  seen  that  the  tract  mentions  only  two  stones,  omit  tin;,'  Moel. 

Groups  of  two  stones  are  on  the  whole  commoner  than  groups  of  three ;  and 

for  the  purpose  of  the  squeezing  rite  two  stones  would  be  sufficient,  and  three 

a  superfluity.     It  is  hard  to  decide  which  version  is  correct.     The  Patrician 

>  See  some  examples  in  Frazer,    Vaboo  and  the  Perils  of  the  Soul,  p.  118 ;  '/'<■•  Magic 
Art,i,  380. 

K.I. A.  PROC,  VOL.   XXXIV,   SECT,  C.  [4''] 
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documents  reduce  these  three  druids  to  two,  but  the  way  in  which  their 

names  are  stated  shows  that  there  were  originally  three  separate  names — 

otherwise  we  might  reasonably  suppose  that  there  were  actually  only  two 

stones,  called  Moel-Eluiec  and  Bluicne.  In  such  a  case  Blocc  would 

necessarily  have  been  the  name  of  a  god,  otherwise  unattested  ;  for  the 

formula  Moel-  is  essentially  theophorons,  like  Fer-,  Nia-,  Mug-,  and  sometimes 
Mac-.  On  the  other  hand,  the  three  names  arc  cast  into  the  formula  usual 

in  such  briplicities.  These  are  almost  invariably  in  the  form  A,l -'..?>',  in 
which  B' is  an  orthographical  variant  of  B,  or  at  least  is  connected  with  B 
by  assonance  or  alliteration.  Thus,  the  three  sons  of  Tuiriu,  otherwise  called 

the  "  gods  of  the  Tuatha  De*  Danann,"  were  Brian,  Luchar,  [ucharba.  The 
three  guardian  spirits  of  the  Bacred  well  of  Sid  Nechtain  were  called  Flesc, 

Lesc,  and  Luam.  Ev.-n  in  the  modem  chapbook  reprinted  in  Thackeray's 
/  th  Sketch-book  we  find  the  same  formula,  Hudden,  Dudden,  and  Donald 

O'Neary.1  In  Buch  cases  it  will  generally  be  found  that  it  is  the  individual 
with  the  Bingular  name— A  of  the  formula— thai  is  the  effective  personality  ; 

the  other  two,  B  and  B',  being  merely  the  chorus  Eere  however,  we  have  a 
remarkable  exception  to  this  rule:  Blocc  and  Bluicne  are  the  important 

Btones,  while  Moel  is  in  the  background. 

The  evolution  of  the  formula  is  easily  understood.  The  Celtic  gods 

originated  in  groups  of  shadow]  beings,  of  indefinite  numbei  and  very  feebly 

developed  personality,  who  gradually  crystallized  into  clear-cul  individuals. 

Thus,  the  Bun-god  Lug  tion,  bo  to  Bpeak,  of  a  previous  group  of 

Lugovea,  for  whi  afraphic  evidence.    When  attempts 

were  m  ide  to  f   a  conception,  cither  mental  or  graphic.  <>i'  the.-r  lacings,  it 
natural  to  figure  them  in  threes  three  being  the  firs!   number  in  which 

plurality  fig    re  represents  Bt6g,  two  9tS>,  and  three  <!t»i. 

Such  symbolical  e  '  ;  nevitablj  groups  of  three 
independent  personalities.    When  it  comes  to  name  these,  one  of  them  will 

be  given  a  name  in  the  singular  number  derived  f   i  the  plural  by  which 

the  original  group  was  known:  andtheothei  t\w.  will  be  fitted  with  factitious 

names  which  will  naturally  tend  to  resemble  one  another.     Such  a  group  as 

ind  Bluicne  is  therefore  only  what  we  mighl  expect.  Tims  there 

were  most   probably  tin-  .  nol   two;  bul   only  two  of  them,  Bet  the 

mor<  re  used  foi  the  squeezing  rite.     It  will  not  escape 

notice  that  what  -  fatal  to  Petrie's  identification  of  these 

iier  examples  of  triplicitii  ly  constructed  will  be  found  in  ;i  lift  of  the 
tha De  Danann  in  L  -       l                    ■    of  the  added  names  (B,  B) 

is  ni.  i  iii  the  names  of  twins:   on   which  see 

lei  H  irri-                                H  /'  '      •.  chap.  viii. 
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stones  with  the  small  stones  in   the  churchyard.     Though  described  as  cloeha 

becca,  these  stones  must  have  been  at  least  as  high  as  a  man's  shoulders. 

Finally  the  candidate,  thus  "  re-born,"  was  led  up  to  Fal,  which  uttered  a 
scream  if  he  were  acceptable.  Dind-shenchas  Erenn  says  that  it  screamed 

under  the  new  king,  as  though  he  stood  upon  it.  The  well-known  quatrain 

of  Cinaed  6  hArtacain,  beginning  an  clock  forstad  mo  dl  shall,  "  the  stone  on 

which  my  heels  stand,"  accords  with  this.  The  tract  Sil  Chonairi  Hldir  says 
that  it  screamed  "  against  the  axle  of  the  chariot." 

The  stone  variously  called  Fal,  or  Lia  Fail,  was  the  central  "  fetish  "  of 
Temair,  and  it  becomes  a  matter  of  great  importance  to  find  out  what  it  was. 

So  important  was  it,  that  luis  Fail,  Mag  Fall,  are  familiar  names  for  the 

whole  of  Ireland.  Temair  itself  was  Temair  Fail,  Fal's  Prospect-hill,  to 
distinguish  it  from  the  other  places  called  Temair  in  Ireland.1  The  personal 
name  Fraech  Fail  is  also  recorded.2  The  followers  of  Find  mac  Umaill  are 

the  "  Fiana  of  Fal."3 

Whatever  the  camp-followers  of  Celtic  studies  may  suppose  (be  they 
mediaeval  chroniclers  or  modern  ecstatics  of  the  Fiona  MacLeod  type  ,  we  may 

take  it  for  granted  that  the  signification  of  Lia  Fail  is  nothing  so  poetical  as 

"  Stone  of  Destiny."  "  Stone  of  the  Fence,"  or  "  of  the  Hedge,"  would  serve 
as  a  translation,  with  a  possible  reference  to  its  use  as  aguardian  of  the  fitness 

of  the  king.  In  such  a  case,  however,  we  should  have  expected  the  definite 

article.  The  fact  that  it  is  omitted,  and  that  the  stone  is  frequently  spoken 

of  simply  as  "  Fal  " — which,  indeed,  appears  to  be  its  most  legitimate  name — 
indicates  that  Fal  is  to  be  taken  preferably  as  a  proper  name,  either  of  a  man 

or  of  a  god.J  As  there  does  not  appear  to  be  any  trace  of  a  man  of  the  name, 
we  prefer  to  interpret  it  as  the  name  of  a  god. 

The  stone  Fal  is  called  Fay  Cluche  in  the  tract  Sil  Chonairi  Moir.  Ferp  is 

a  loan-word  from  the  Latin  uerpa;  and  Baudis  infers  (loc.  cit.  p.  L06)  that  the 
stone  was  a  phallus.  This  inference,  however,  is  not  justified.  The  fact  that 

a  loan-word  is  used  is  strongly  against  it,  as  indicating  that  we  are  to  see  an 
ecclesiastical  denunciation  of  a  pagan  monument  rather  than  a  genuine 

tradition  of  the  significance  of  the  stone.4  It  is,  in  fact,  one  more  of  the  spiteful 

1  See  Rhys,  Hibbert  Lectures,  p.  207,  and  references  there. 
3  Revue  celtique,  xxix,  138. 
3  Festschrift  Whitley  Stokes,  p.  9. 

4  Cormac  explains  fdl  as  ri  (king).  O'Dnvoren  says  ri  m>  iniiir,  "king,  or  sea." 
The  expression  "  lia  Fail  "  is  used  in  the  poem  by  Cinaed  o  hArtuuiin  entitled  Aided  a 

fond  do  hUaislib  Erenn  simply  in  the  sense  of  "a  big  stone":  see  Revue  celtique, 
xxiii,  300,  line  3,  and  the  note  on  the  passage,  p.  333. 

6  Compare  Ceuuerbe,  the  name  given  to  Cenn  Cniaich  in  Colgan'a  Secunda  Vita Patricii. 

[46 
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nicknames  given  by  the  adherents  of  the  one  creed  to  the  gods  of  the  other. 

The  modern  name  2  which  Petrie  records,1  cannot  be  cited  in 

corroboration  of  the  phallic  theory.  In  the  lirst  place,  it  cannot  be  absolutely 

proved  that  the  stone  so  denominated  is  the  genuine  original  Fal,  however  likely 

this  may  V»e  ;  and  in  the  second  place,  that  name  is  clearly  nothing  more  than 

a  piece  of  rough  country  humour.2  Unhewn  standi:  a  may  be, and  \ei\ 

probably  are  in  many      -  -  substitutes         -    itues;  but  there  is  not  the 

Icnce  that  tin  ~-nx  phalli,  at  any  rate  in  Europe.     Just  as 
Ml.  Bli      .  and  Kluicue  were   the  re  •  oalities  of  the  three 

druids  buiied    ui  h  them,  and  acted  under  the  inspiration  of  their 

erhuman  intelligei      3,  so  Fal  was  tl  le  of  the  divinity  whose 
name  it  bore. 

Aln  .        be  admise  _.  stion  which  might  l>e 

le,  to  the  effect  th  -  •'  the  name 
oft .     .  t  ii.    The  Mi-  Emmanuel!        a  .  whom  I 

1  agree  with  you  that  a 

apiece  of  virulent 

eecles  utility.     I  doubt  -  rd  in  popular  use  at  all. 

N  gin  was,  and  so  far  as   1  know   it  lias  left  no 

•  In  the  other  hand,  Virbius  also 

■  rate.     From  a  phonetic 

poinl  mculty  in  connecting  I  and 

rare  thai  the  1  in  tl.  iginal  (it  would 

then  be  like  n'r  and  riginal.     The  lack  of  cogn mAK  t       I    dh,   which    in    the 

.  it,  tin-  identity  would  not  be  | 
in  would  l>e  strongly 

marked  with  in  which  lable  might  represent 
tat,  we  have  no  evidence)  it 

a       rally  happens  with  the 
ertain  conclusion 

'n  ,a  _  ur  \iew  :  and  the  other 

points  you  m-  int  you  in  going 

1         -  .  name 

esealexempleqoeji  •  d'ane 
-ulti  e'Tidemmei.t  d  aepeut 

•-•  a  l'appui  dc  U  the*e  .jui   - men) 

curioua  coincidence  that  we  have  a  stone  of  Maine  at  Tetuair,  and  thai 
the  name  Mann.  .;  „llh  ArjcIa  .  tet  <_ 
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Another  point  of  importance  to  notice  about  Fal  is  a  constant  tradition 

that  it  was  not  native  to  Temair;  coupled  with  an  expectation  that  it  was  not 

destined  to  remain  there  for  ever.  As  to  the  place  from  which  it  came 

authorities  differ;  but  they  agree  in  representing  thai  il  came  from  elsewhere. 

Thus,  Lebor  Gabala  enumerates  it  among  the  four  treasures  brought  into 

Ireland  by  the  Tuatha  Ue  Danann.  It  came,  so  we  are  told,  from  the  city 

Falias;  while  Lug's  invincible  spear  was  brought  from  Gorias,  Nuadu's  sword 

from  Finnias,  and  The  D'agda's  inexhaustible  cauldron  from  Murias.1  Thus 
the  stone  is  brought  into  association  with  three  of  the  most  important 

deities  in  the  pantheon.  The  names  of  the  cities  are  obviously  factitious, 

formed  by  someone  who  had  deciphered  a  name  like  Urdus  on  an  Ogham 

inscription,  and  recognized  the  common  name  Ere,  but  was  not  very  clear  as 

to  the  meaning  of  the  archaic  genitive  termination  ias.  Falias  is  thus  formed 

from  the  name  of  Fal ;  and  the  apparent  meaning  of  Fal  ("  wall ")  has 

suggested  Mi'ir,  and  thus  given  a  foundation  on  which  to  base  the  city 
Murias.  Some  vague  recollection  of  a  legendary  king  Nuadu  Finn-fail  has 

suggested  Finnias,  whence  Nuadu  obtained  his  sword  ;  and  Gorias  {gar  =  fire) 

is  a  suitable  place  for  the  sun-god  Lug  to  find  his  destroying  spear.  Thus 
Fal  lies  at  the  base  of  three  out  of  the  four  cities  in  which  the  Tuatha 

De  Danann  learnt  their  magic. 

liaile  an  Scdil,  the  tale  to  which  reference  has  already  been  made,  tells  a 

different  story.  According  to  this  interesting  text,  the  druids  Mdel,  Blocc, 

and  Bluicne  explained  to  Conn  Oet-chathach  that  the  stone  came  from  Inis 

Fo-ail,  was  set  in  Temair  Tire  Fail,  and  was  destined  hereaftei  to  find  its  way 
to  Tailltiu. 

Inis  Fo-ail  is  merely  a  perversion  of  lnis  Fail,  in  the  interests  of  an 

absurd  etymology  (fo  ail,  "  under  a  king").  Thus,  what  the  druids  said  was 
that  the  stone  came  to  Temair  from  Inis  Fail.  This  implies  that  lnis  Fail  is 

not  Ireland,  but  some  other  island.  When  we  seek  for  another  island  bearing 

this  name,  we  have  not  far  to  look.  The  little  islet  in  Wexford  Harbour," 
now  called  Beggery  Island  a  corruption  of  Beg-Eire,  Little  Ireland),  also 
bears  the  name  of  Inis  Fail. 

Beg-Eire  is  the  site  of  a  very  ancient  ecclesiastical  establishment] 
associated  with  the  name  of  Ibar,  traditionally  said  to  have  been  one  of  the 

pre- Patrician  saints  of  Ireland.  Now  it  may  be  laid  down  as  at  least  a 

working  hypothesis,  that  the  existence  of  an  ancient  Celtic  monastery  on  such 

an  island  is  presumptive  evidence  of  the  pre-existene'e  of  &  pagan  sanctuary 

1  Book  of  Ballymote,  faca.  32  a  15-26. 
-  No  lunger  an  island,  owing  lo  land  reclamation, 
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on  the  same  spot ;  the  missionaries  and  early  fathers  of  the  church  in  Ireland 

being  desirous  of  diverting  the  sanctity  of  the  island  from  the  false  to  the 

true  Faith.  This  is  certainly  the  case  of  Inis  Muiredaig  in  Sligo  Bay ;  the 

church  there,  called  Teampull  na  T>  ineadh,  with  its  sacred  tire-hearth  (site  of 

"one  of  the  three  sacred  perennial  tires  of  Ireland  "i.1  preserves  the  memory 
of  some  fire-ceremony  that  assuredly  was  not  Christian.  It  seems  also  to  I  e 

the  case  at  Inis  L'ealtra.  where  as  I  have  Bhowu  in  my  account  of  the  site. 
there  is  very  complete  evidence  for  the  former  existence  of  a  sacred  tree. 

Ami  the  name  of  Inis  Fail  affixed  to  the  island  of  St.  Ibaruan  only  mean  that 
this  island  was  a  centre  of  riles  similar  t"  those  which  centred  in  the  stone 

•  if  Fal ;  at  least,  that  in  some  way  or  other  the  god  immanent  in  the  stone 
"i   Fal  «  i-  there  honoured. 

Of  the  servant  of  Christ  who  founded  and  laboured  in  the  church  of  Beg 

Eire,  and  who  now  enjoys  his  reward,  nothing  is  known.     For  it  is  clear  that 

the  few   facts  recorded  of  him  bt       _        t    to  him.  hut   to  his  pagan  pre- 

decessors.    His  very  nan,  y     ben;  that  of  the  sacred  yew-tree  (tbar) 
of  the  island                 substituted.     Another  island  in  Wexford  Harbour  had 

a  sacred  oak-tree  upon  it,  from  which  it  derived  the  name  Dair-inis,  "  Oak 

id."     Probably   I    .             had  an   alternative  name   analogous  to  this 
island  of  the  yew-  In  time  this  was  understood  to  mean 

"Island  _        the  forgotten  foundei  of  the 
monastery.     In  like  manner,  the  unknown  hermit  of  Ini~  Cathaigh  has  l>een 

tricked  out  in       _                with  the  name  of  the  river-god  Senan.who  probably 
nctuary  in  ti                              ad  at  the  mouth  of  the  river. 

that  the  historicity  of  these  saints  is  not  in 
question.    I!  jted  by  thi  e  ruins  of  the  religious 
houses.,  with  them  ones  have  suffered  the  usual  fate  of 

names  1 1  with  other  names 

whi  a  much    longer  history,  Btretching  far    back  into  the 

unk'  .  per  impression  on  popular 
mem 

A  kable  than  the  two  above  cited  is  that  of  the 

foul  the  nuni  Kildare.     There  was   doul  it  less  here,  in  pagan 

tine  ege  of  priestesses   who  tended  a   perpetual  fire,  and    who  (j 

sumably  with  orgiasti  semblingt  ralisb  priestesses  of  Sena  i 

honoured  the  fin.   _  tivinity  l>ein^  immanent  in  the  sacred 

sun-oak  which  gave  I  he  name  that  it  still  bears,     l'robably  the 
head  of  the  c  as  tegarded  as  an  incarnation  of  the  goddess,  and  su  bote 

I  i  lelica,  i,  12      ..  il     \\  ik.  lu.iii.  fm'immwfi  pp.  ol-oU. 



Macai.istkr — Tcmair  Breg  :   Remains  and  Traditions  of  Vara.     .'341 

her  name,  as  the  kings  of  Temair  hove  the  name  of  Eoelm.  P.nt  one  of  the 

succession  came  under  Christian  influence,  and,  embracing  the  Faitli  of  the 

Cross,  she  accomplished  the  tremendous  feat  of  converting  the  pagan  sanctuary 

into  a  Christian  religious  house — a  work  in  its  way  far  more  wonderful  than 
the  miracles  with  which  her  biographers  credit  her.  It  is  no  detraction  from 

the  honour  due  to  her  for  this  achievement,  that  she  could  not  quite  rid  the 

establishment  over  which  she  presided  of  all  its  pagan  vestiges;  "  the  brighl 

lamp  that  lay  in  Kildare's  holy  fane"  still  "burnt  through  long  ages,"  not, 

as  Moore  foolishly  says,  of  "darkness  and  storm,"  but  of  Christian  Faith  and 
Works.  And  though  it  is  most  probable  that  she  herself  changed  the  official 

name  "  Brigid  "  which  hitherto  she  had  borne  (for  no  Christian  lady  would 
willingly  continue  to  bear  a  name  so  heathenish  while  paganism  was  still  a 

force),  it  was  too  deeply  rooted  in  the  folk-memory,  and  continued  to  be  used 

locally  to  designate  her. 

To  return  to  St.  Ibar,  we  are  told  that  he  resented  the  coming  of  St.  Patrick,1 
which  would  hardly  be  to  his  credit  if  he  were  a  Christian,  but  would  be 

intelligible  if  the  story  were  first  told  of  a  pagan.  His  mother's  name  Lassar 

("flame")  is  suggestive  in  this  connexion,2  as  well  as  her  origin  from  theDesi 
of  Breg.  He  is  one  of  the  saints  to  whom  a  life  of  portentous  length  is 

assigned  by  the  Annalists  (the  Four  Masters,  for  example,  tell  us  that  he 

died  A.D.  500  at  the  age  of  304  years ;  the  Martyrology  of  Donegal  adds 

another  century).  And  a  "very  ancient  old  book  "  cited  by  the  Martyrology 
of  Donegal  states  that  in  habits  and  in  life  lie  resembled  St.  John  the  Baptist 

—  a  remark  of  great  significance,  as  we  shall  see. 

Beg  Eire  is  situated  in  the  estuary  of  the  river  Slaney.  We  have  already 

seen  that  the  god  of  the  Slaney,  under  his  two  names,  Slainge  and 

(Mo-)Donn(os),  appears  as  the  leader  of  both  the  Fir  Bolg  and  the  Milesian 

invasion ;  and  we  have  suggested  that  the  latter  is  the  original  form  of  the  story, 

the  former  a  contaminated  version.  In  Ptolemy's  time  the  south-east  corner 
of  the  island  seems  to  have  been  endowed  with  peculiar  sanctity.  We  see 

in  his  map  the  Sacred  Promontory,  and  names  like  Birgos  (the  river  Barrow), 

and  the  tribe  of  the  Brigantes,  containing  the  same  linguistic  element  as  the 

name  of  the  fire-goddess  Brigid.  It  is  suggestive  in  this  connexion  that  the 
traditional  Ibar  is  in  his  life  brought  into  close  association  with  Kildare.  The 

same  element  enters  into  Bregna,  a  name  for  the  Boyne  preserved  in  ( lormac's 
Glossary.  The  enormous  earthen  ring-fort,  called  Ballytront,  cue  of  the 
largest  and  finest  earthworks  in  Ireland,  a  short  distance  north  of  Carnsore 

1  Feilire  Oengusso,  Glosses,   Bradshaw  ed.,   p.   118  ;  Life  of  St.  Declan   [Irish  Texts 
Society),  p.  36. 

-  But  see  Kuno  Meyer's  note,  Todd  Lect.,  xvii,  109,  note  on  p.  (i,  line  LO, 
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Point  (The  Sacred  Promontory),  may  well  have  been  a  sanctuary  of  some 

kind;  indeed,  there  is  at  Canisore  Point  itself  a  ring-wall,  now  consecrated  by 

the  ruined  chapel  that  bears  the  name  of  Mo-bheoc.1 
When  we  recollect  further  that  the  plain  round  Temair  is  called  Mag 

Breg,  after  which  Temair  itself  is  named  Temair  Breg,  and  that  in  Ptolemy's 
time  Temair  had  ii"t  yet  attained  a  sufficient  general  importance  to  obtain  a 

pi   i  his  map  :   that    there  was  a  tradition,  ualeat  quantum, that  Fal  had 

been  brought  thither  from  somewhere  called  Inis  Fail;  and  finally,  when  we 

remember  that  it  would,  be  quite  possible  to  imagine  the  names  Eire  and 

Inis  Fail  being  transferred  by  advancing  conquerors  from  the  smaller  island 

to  the  larger,  but  that  the  reverse  process  is  highly  improbable,  we  see  the 

inference  stated  above  confirmed.  Ami  having  thus  concluded  that  the 

Slaney  estuary  Baw  tie'  first  landing  of  the  incoming  Celts,  we  look  up  the 

"official  hist,, iie~"  to  see  what  they  have  to  say  on  the  subject.  Here  we  find 
it  stated  that  the  Milesians  first  came  to  land  in  ruber  Slainge — the  Slaney 

try — though  the  druids of  the  TuaLha  D6  Danann  wore  able  to  keep  them 

off  by  magically  causing  the  country  to  disappear,  so  that  they  sailed  round 

it  three  time-  without  knowing  what  they  were  doing,  ami  finally  came  to 
landinlnbei  S  to  be  Kenmare  River).  Whatever  we  may  make 

of  the  latter  part  of  this  episode,  the  first  pail  certainly  indicates  a  tradition 
which  agrees  with  our  deductions. 

True,  there  i-  another  explanation  for  the  island  in  the  slaney  estuary 

being  called  "  Little  Ireland."  We  are  told  that  [bar  and  Patrick  having 

quarrelled,   the  latter  pronounced   sentence  that  "Ibar  Bhould  never  be  in 

Ireland."       "  Ireland    shall    be     the    name    of    the    place    wherever    I    shall    be," 

•   that    he   called    the   island   of    his   exile   "  Little    Ireland. "- 

This  reminds  us  of  the  curiou  d  to,  that"  ( !enannus 

was  the  name  of  every  place  where  Fiachu  built  his  house";  perhaps  the 
id  of  an  advancing  host  ,  ituary  for  its  culture-hero 

when  it  Df  its  man       II  gan's  Om    uutieon  records  only 
two  pi  ices  of  the  latter  name  in  Ireland (Kells  in  Meath  and  Kells  in  Ossory), 

and  one  in  Scotland  (Kells  in  i  \  .     There  a   ther  places  now  called 

Kells  in  Antrim  Clue  Kerry,  and  Limerick.  These  data,  however,  are  scarcely 

sufficient  to  enable  us  to  trace  the  Bpread  of  the  cult  of  Fiachu. 

1  I  have  to  acknowledge  the  kit  I   my  friend  the  Re*    I:    FitzHeiiry,  P.P.,  of 
Broadv  tiding  me  over  tin---  Beg  J     •       There  >-  nothing, 
however,  now  to  Ik-  seen  at  the  latter  spot  having  any  direct  bearing  on  the  subject  of 
this  paper. 

-  FfHire  Oenguuo,  Bradshaw  ed.,  p.  118 
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There  seems  to  be  a  further  reminiscence  of  the  importation  of  the  Fal 

cults  into  Temair  from  somewhere  else,  in  the  legend  of  Tea  and  Tephi. 

Tephi,  as  we  are  toM.  was  buried  in  Spain,  the  traditional  land  or  origin 

of  the  Milesian  people.  Tea  saw  her  monument  there,  and  built  Temair  in 

imitation  of  it.  That  is  to  say,  the  structure  of  Temair  was  modelled  on  the 

pattern  of  some  other  structure,  in  the  place  (not  necessarily  Spain)  where 

the  worshippers  of  the  gods  of  Temair  came  from.  When  the  incoming  Celtic- 
speakers  had  spread  inland,  and  had  established  their  domination  over  the 

whole  country,  they  took  ever  the  ancient  sanctuaries,  Temair  among  them, 

and  there  established  their  new  gods,  amid  the  sacred  waters,  animals,  and 

trees  of  their  Bronze-Age  predecessors. 
Such,  then,  appears  to  be  the  meaning  of  the  statement  in  the  prophecy 

called  Baile  an  Scdil,  that  Fal  came  from  Inis  Fail.  The  Celtic  conquest 

was  still  comparatively  recent  when  that  story  was  first  told.  It  was  still 

remembered  that  the  cult  of  Fal  had  not  been  indigenous  at  Temair,  but  had 

been  imported  from  an  island  that  bore  this  name.  "We  need  not  suppose 
that  the  stone  itself  came  from  Inis  Fail;  it  may  have  been  already  on  the 

spot,  and  have  been  adapted  as  the  representation  of  the  deity. 

But  Baile  an  Scdil  has  something  more  to  say  about  the  stone,  which  is 

less  easy  to  explain.  It  may  be  remarked  parenthetically  that  this  story  of 

the  "  Spectre's  Ecstasy  "  is  to  the  effect  that  Conn  Cet-chathach  stepped  one 
day  by  hazard  on  the  stone  of  Fal ;  that  it  uttered  its  scream  ;  and  that  the 

druids  Moel,  Bloec,  and  Bluicne  explained  its  meaning  to  the  king.  The 

historical  background  of  the  occurrence,  the  essential  point  of  which  is  Conn's 
ignorance  of  the  properties  of  the  stone,  is  probably  the  fact  that  Conn,  as 

grandfather  of  Cormac,  was  the  founder  of  a  new  dynasty  under  which  a  new 

order  was  fated  to  hold  sway  in  Temair ;  but  the  story  itself  is  completely 

mythical,  being  full  of  impossible  magic  and  mystery.  After  the  druids  had 

prophesied  of  the  virtues  of  the  stone,  a  theophany  of  Lug  appeared  and 

marshalled  before  Conn  in  a  prophetic  vision  the  kings  that  were  to  reign 

after  him  :  a  sort  cf  anticipation  of  the  procession  of  kings  in  Macbeth. 

Now  the  druids  told  Conn  that  the  stom'  was  Fated  to  remain  perpetually 

in  the  Land  of  Tailltiu  ;  and  that  there  should  be  a  field  of  games  (i.e.  perio- 

dical religious  festivals,  with  sacred  games,  &c.)  at  Tailltiu  so  long  as  there 

should  be  a  monarchy  in  Temair.  Also,  that  the  king  who  on  the  last  day 

of  the  feast  should  not  see  the  stone  would  be  a  doomed  man  (tn'i)  that  same 

year.1 There  is  a  remarkable  variant  of  this  story  in  the  Book  of  Leinster 

(facs.  9a).    According  to  this  passage,  the  properties  of  the  stone  wore  tested 

1  See  O'Curry,  MS.  MatericAs,  p.  618  ;  also  Zeitschr.  ctlt.  Phil.,  iii,  459. 
R.I, A.  PROC,  VOL.   XXXIV.,   SECT.   0.  [47] 
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by  Cu-Chulaind  and  by  his  foster  Lugaid,  and  the  stone  remained  obstinately 
silent  under  both  of  them  ;  nor  did  it  scream  thenceforth  till  Conn  stood  upon 

it.  when  its  heart  burst  from  it  and  flew  to  Tailltiu,  where  it  still  remained, 

called  by  the  name  Oride  Fail,  "  Fal's  Heart/' 
Tailltiu  was  the  special  sanctuary  of  Lug,  the  sun-god,  and  the  games 

there  held  had  been  instituted  by  him.  There  must  have  been  some  stone 

there  called  by  the  name  "  Fal's  Heart,"  which  was  supposed  to  have  come 
from  Temair  in  some  such  way.  It  is  quite  likely  that  the  king  who  was 

responsible  for  the  growth  and  fruitfnlness  of  the  crops  might  have  to  repair 

t"  the  sanctuary  of  the  sun-god  periodically  to  renew  his  strength;  and  it 

may  be  that  the  lite  which  was  transacted  at  his  inauguration  at  the  "  Stone 

of  Fal"  was  renewed  from  time  to  time  for  this  purpose  at  the  "  Heart  of 

Fal."  That  is  the  l>est  attempt  at  an  explanation  of  these  two  extremely 
difficult  passages  which  occurs  to  me.  The  possibility,  referred  to  on  a 

previous  _  that  the  jueent  of  Temair  were  buried  at  Tailltiu  may  be 
recalled  in  this  connex 

Hut  the  new  ki:  a  ting  for  the  •.'<«!  to  accept  him  by  means  of  a 

scream.     This  scream  requires  a  section  to  itself.     We  may,  however,  note 

here  the  naive  explanation  of  the  scream  given  by  Keating  and  other  late 

writers,  that  the  mtained  a  demon  which  lost  its  power  at  the  birth 

Iditdonal  testimony  in  support  of  the  interpretation  that 

deity.  the  older  faith  are  the  demons  of  the  new.1 

•v  F.v i. 

II  [hat  it  waf  some  trick  on  the  part 

9,  orwhal  I  at  the  inauguration 

if  there  be  any  truth  at  all  in 
I:  there  be  no  truth  in  it.  we 

may  as  well  renounce  all  hope  of  separating  truth  from  falsehood  in  the  early 
Irish 

le  iiidin  e  m  was  a  ventriloquial 
foresaid.     But  I  have 

of  making  a  noise  which 

the  world  in  inauguration 

cen-  I  now  proceed  to  brii._  stimony  t"  Bhow  that  the 
.ir  :  that  the  "  Y>.ice  of  Fal"  was  the  sound 

made  with  the  instrument  well  known  to  anthi  _      -  as  the  Bull-roarer. 

1  So  St.  Mochutu  of  Raithin  conjured  Satan  int-i  a  neighbouring  pillar-stone 
Iradahaw  e<l.,  f. 
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The  bull-roarer  is  a  lath  of  wood  attached  to  a  string  and  whirled  round 
in  a  wheel  or  circle.  Descriptions  of  the  instrument  and  of  the  noise  that  it 

makes  are  contained  in  Lang's  Custom  and  Myth,  and  in  Haddon's  Study  of 
Man,  chap.  x.  It  is  used  by  the  primitive  populations  in  Africa,  North  and 

South  America,  and  Oceania  for  a  variety  of  purposes,  tabulated  in  the  latter 

work,  to  which  the  reader  may  be  referred  for  authorities,  and  for  geogra- 

phical and  other  particulars.  In  general  we  may  say  that  these  different 

uses  fall  into  the  following  groups : — 

(a)  In  mysteries,  initiation  ceremonies,  and  the  like:  used  (i)  as  the  creden- 

tial of  a  person  of  authority;  (ii)  to  summon  those  who  are  to  take  part  ; 

(iii)  to  scare  oft'  non-initiates,  and  especially  women  ;  or  (iv)  as  a  sacred  noise- 
making  instrument  in  the  ceremonies  themselves. 

(b)  At  funeral  ceremonies,  to  scare  oft' spirits. 

(c)  As  a,  weather-control,  to  make  (i)  wind,  (ii)  rain,  or  (iii)  thunder  and 
lightning. 

(d)  To  drive  cattle :  it  appears  that  the  noise  terrifies  them.  In  the 

Malay  Peninsula,  to  imitate  the  noise  of  a  tiger,  and  so  to  scare  away 

elephants. 

(e)  As  a  hunting  and  fishing  charm. 

The  following  beliefs  held  about  it  in  different  places  are  noted  by  Haddon, 

op.  cit. 

(a)  That  it  is  a  god,  and  its  sound  the  voice  of  a  god. 

(6)  That  playing  with  ii  will  invite  a  storm  of  wind. 

(c)  That  any  woman  seeing  it  will  die  (in  some  places  she  would  be  killed, 

as  would  a  person  who  showed  it  to  a  woman  .  Children  also  would  die  were 

they  to  see  it.  Other  misfortunes  (floods,  scarcity,  and  the  like)  are  threatened 

if  this  prohibition  should  be  broken. 

The  evidence  for  the  use  of  the  bull-roarer  in  ancient  Ireland  centres  in 

the  personality  of  a  druid  or  magician  known  as  Mug  Ruith.  This  name 

means  "slave  of  a  wheel."  As  we  have  already  noticed,  the  prefix  Mug  gives 
a  theophorous  sense  to  a  name,  and  indicates  that  the  second  element  of  a 

name  in  which  it  occurs  is  something  divine,  if  not  actually  a  divinity.  The 

"wheel,"  therefore,  is  a  divine  wheel. 
For  a  deity  Roth,  ancestor  of  a  elan,  we  have  evidence  in  two  Ogham 

stones,  one  at  Drumloghan,  in  Waterford,  reading  BIB  MAQl  MUCO]  rottais; 

and  the  other  at  Lamogue,  Co.  Kilkenny,  reading  (as  I  have  ascertained  by  a 

recent  visit)  severrit  (MAyi  mucoi  ro)ttais.     The  top  of  the  latter  Btone  is 

[47*] 
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broken  away,  doubtless  with  intention,  showing  that  the  ancestral  name  was 

conceived  as  having  pagan  associations.1 
This  Mug  Ruith,  then,  is  the  servant  of  a  divine  wheel,  which  seems  do  lie 

conceived  as  being  the  ancestor  of  a  sept  established  in  the  present  counties 

of  Kilkenny  and  Waterford.  From  Mug  Ruith  himself  the  people  of  Fermoy 

are  alleged  Lo  trace  their  descent.  He  is  credited  with  the  invention,  or  at 

least  the  use,  of  an  instrument  of  divination  called  Roth  Ramach,  an  expres- 

sion that  can  in   niently  be  translated  "paddle-wheel."    Such  a  name 
is  evidently  very  suitable  for  a  rotating  Dull-roarer,  and  it  is  noteworthy  that 

the  samesimile  is  f   id  at  tic-  Antipodes.   In  Australia,  where  the  bull-roarer 
is  of  greal    importance  in  initiation  ceren   ios,  women  are  nmst  carefully 

excluded  from  the  sight  of  the  sacred  instrument.  It'  by  accident  a  woman 
of  the  Kuruai  tribe  Bhould  happen  to  find  the  head  of  a  hull-roarer  that  has 

flown  off  its  cord  and  been  lost,  and  should  ask  what   it   may  he.  she  is  told 

that  it  is  the  paddle  of  Tumi   whose  voice  had  been  heard  in  the  ceremonies, 

who  had  descended  "  to  make  the  boya  men."  and  who  had  dropped  it  in  his 
return  journey  to  the  .-ky.- 

The  first  text  relating  to  the  Roth  Ramach  which  we  may  cite  is  con- 

tained in  the  account  of  Tlachtga  in  Dind-slunchas  lilrenn.  Tlachtga, 

identified,  rightly  or  wrongly,  with  Ihe  Hill  of  Ward  near  A  th  boy,  is  certainly 

an  ancient  sanctuary.  We  learn  from  the  text  cited  (which  will  he  found  in 

full  in  /.'  /"..  wi.iil  ithat  ii  derives  it-  name  from  Tlachtga, daughter 
of  Mug  Ruith,  ami  that  she  and  her  father  went  to  Simon  Magus  to  learn 

the  world's  dniidry.1  There  she  had  relations  with  the  three  sons  of  Simon, 
and  there  she  made  "forTrian"  <<o.  Triun)  the  Roth  Ramach,  the  Stone  in 
i  aithu.aml  the  pillar-stone  (coirtlu)  of  Cuamoboill.  Returning  to  the  hill 

called  Tlachtga  she  there  bore  tin  —  JJorb,  Guma,  and  Muach— from 

whom  are  named  Mag  Duirb,  Mag  Cuma,  and  Mag  Muaig:  "and  till 
their  names  n  in   Ireland,  the  vengeance  of  foreigners  will  not 

visit  it." 

Like  so  many  other  articles  in  Dind-shenchas  ftrenn,  this  description  is 

provokingly  a  it  assumes  knowledge  on  the  pari  of  its  readers  such 

1  The  alleged  Gaulish  deity  Roth,  concerning  whom  some  rather  nebulous  speculations 
will  be  found  reviewed  in  limit  ctUiqtu  .  i.  137,  is  not  hen-  in  point,  even  if  there  were 

nvincing  proof  «.f  bis  ,,..,]  existence. 

5  A.  W.  HoMitt.  cit.  ..;,.  Hsddou,  Study  ■■(  Man,  p,  .".14.    The  name  is  Bpell  Turndun l>y  other  aathoril 

Possibly  the  tradition  of  the  wiadom-set  king  voyage  of  an  actual  druid,  such  as  ue 
imagined  anU  .  p  .;17, 
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as  we  no  longer  possess.  There  was  doubtless  some  story  about  the  three 

sons  of  Tlaehtga,  and  the  reason  why  the  memory  of  the  sacred  plains  thai 

bore  their  names  should  guard  Ireland  from  foreign  vengeance.  This  reminds 

us  of  the  folk-stories  which  turn  on  the  necessity  of  keeping  some  mysterious 

and  outlandish  "word  of  power"  in  the  memory.1  Ireland  no  longer  enjoys 
the  safeguard;  the  names  are  totally  forgotten,  and  the  plains  cannot  be 

identified.  Who  Trian,  for  whom  Tlaehtga  made  the  three  Fetishes,  may  have 

been  we  do  not  know;  it  looks,  at  least  at  first  sight,  as  though  he  were 

a  god:  of  tins,  however,  I  am  doubtful.  Forcarthu  is  said  to  be  near  liath- 

coole  in  Co.  Dublin;  of  several  places  called  Cnamehoill,  the  spot  now  called 

Cleghile,  in  Co.  Tipperary,  is  usually  identified  with  the  place  mentioned  in 

our  text.  A  search  of  the  Ordnance  map  has  failed  to  reveal  any  standing 

stone  now  existing  at  or  near  either  place. 

Some  further  information  is  to  be  gleaned  from  the  poem  which  accom- 

panies the  prose  text.  As  reproduced  in  the  Book  of  Ballymote  facsimile. 

406  b  12-44,  this  poem  consists  of  fourteen  stanzas.  The  first  names 

Tlaehtga  daughter  of  "the  bright  Slave  of  the  Royal  Wheel"  (ingen  Modha 
veil  Righ-Roigh)  as  its  eponym.  The  next  three  stanzas  give  the  names  of 
members  of  the  family  of  Mug  Euith  :  his  father,  Fergus  of  Fdl  (mac  Fergusa 

Fail)  son  of  Eos  ;2  his  mother,  Cacht  daughter  of  Caithmiu ;'  his  foster, 
Roth  son  of  Eigholl,  from  whom  he  was  called  Mug  Euith ;  his  sons,  l!uan 

and  [Ferjcorb;  his  wife,  Der-droighen,'  sister  of  the  mother  of  Cairpre 

Liff'echair  of  the  Corcu  Bairdne  of  Dun  Cermna.  Especially  interesting  in 

this  connexion  is  the  name  of  Mug  Ruith's  mother.  She  is  called  "daughter 

of  Caithmiu,  king  of  Britain,"  in  the  prose  genealogy  of  Mug  Euith,  which 
will  be  found,  inter  alia,  in  the  Booh  of  Ui  Maine,  19  v  I.  She  is  therefore 

a  sister  of  the  mysterious  Camson,  of  whom  we  have  heard  in  connexion 

with  Tephi.  The  fifth  stanza  of  the  poem  tells  us  how  Tlaehtga  went  with 

her  father  to  Simon  Magus;  and  the  sixth  and  seventh  tell  us  of  her  con- 
nexions with  the  three  sons  of  Simon,  whose  names,  it  appears,  were  Nero, 

Oairpeint,  and  Uetir.  The  eighth  stanza  tells  us  how  Tlaehtga,  in  association 

with  Mug  Euith  and  Simon,  made  the  Wheel  do  Trian  nir  bo  thfai,  which 

seems  to  mean  "For  Trian   who  was  not  feeble,"    though   it    gives  us  no 

1  See  ou  this  subject  Clodd's  Turn  Tit  Tot,  especially  chapter  ix. 
'-'  Elsewhere  Caindeasg  mac  Firglain,  YBL  facs.  190  a,  BB  L't;r,  a. 
::  King  of  the  Britons  of  Man  (locc.  oit.  in  previous  note). 
*  Otherwise  Dron,  daughter  of  Oengus  Mov  mac  Echach  Laircn  (locc.  Bit.  in  previous 

note). 
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enlightenment  as  to  who  or  what  Trian  may  have  been.1  The  ninth  stanza  tells 
us  of  the  making  of  the  si  ones  of  Forcarthu  and  of  Cnamchoill.  The  tenth 

wains  us  that "  everyone  who  shall  see  it,  the  rough,  hairy  ( ?),  surly  wheel,  shall 
become  blind,  everyone  who  shall  hear  it  shall  become  'leaf,  everyone  whom 

it  shall  touch  shall  die."  This  is  just  the  sort  «'t'  thing  that  would  he  said 
of  a  bull-roarer  in  Australia,  or  in  any  other  region  where  tin-  instrument  is 

held  in  reverence.  Tin-  remaining  four  stanzas  tell  of  Tlachtga's  return,  of 
the  birtb  of  her  sons,  of  her  death  in  childbed,*  of  the  plains  named  after 

them,  and  of  their  guardianship  of  Ireland  against  foreigners,  as  set  forth  in 
the  prose  text. 

The  transactions  of  Mug  Ruith  with  Simon  Magus  are  further  described 

in  two  important  texts.  The  first  of  these,  called  the  Adventures  of  Mm: 

Ruith  has  already  given  us  Borne  variants  in  the  traditions  of  his  family 

relationships,  hut  adds  little  t"  the  Bubject  before  ns.  We  learn  From  it, 

however,  the  interesting  fact  that  Mug  Ruith  was  a  pupil  of  Scathach 

before  going  to  study  with  Simon  Magus.  We  are  also  told  that  he  was 

Mind,  having  lost  ••!  ling  calf  at  Sliab  Elpa  in  a  great 

Bnow  "  (icforba  gamn        \  /.  'Ua  mdr) — a  reference  to  some  story  not 
apparently  preserved  t"  us:  and  having  lost  the  other  by  having  made  the 

sun   t>>   si. hi  1  stj]l    so  that   he  made   one  day  of  two  in  JJairbriu  (Valentia 

nd).4  Tlachtga  make-  no  appearance  in  this  story,  which  is  to  the  effect 

that,  having  returned  home,  blind,  after  thirty-three  years'  absence  with 
Simon,  he  learn  I  from  his  attendant  that  his  wife  was  in  his  house  with  a 

young  man.     The  youth  was  really  his  son,  now  grown  up,  hut  Mug  Ruith 

tiled  the  pair  with  an  axe  in  jealousy.  The  second  Bource  "i  information 

is  the  prose  gem  Mug  B  nth   t"  he  found  in  the  Book  of  l'i  Maine 
quoted  a  nd  also  in  RawL  I'.  502  far-,  p.  L57,  36-45.     The  latter 

'  I  Hnspect  thai  a  stanza  has  here  been  l"st  at  a  very  early  stage  in  the  history  of  the 

text.  >>'•■.  7  tells  us  of  the  love  that  Simon's  sons  gave  tn  Tlachtga.  A  stanza  following 
this  might  have  toll  that   they  had  presented  her  with,  after  which  would 

follow  the  present  eighth  stanca.     --'I';  of  this  gift,  whatever  il 
may  have  been]  made  the  Both  Ramach"  along  with  Mug  Ruith  and  Simon.     The 
following  stati  the  Lia  Forcartbaiii  and  the  pillar  of 

Cnamchoill  »i  ■  ther  two-thirds.     This  would  give  a  raison  d'etre 
for  the  intrusii  :         S  us  in  the  narrative. 

■  '  Imitted  in  the  Rennea  us.  "f  the  prose  text,  l>ut  duly  mentioned  in  the  Edinburgh us, 

■  BL  facs..  p    190  a  ;  BB  facs.,  p.  206  a. 

'  This  may  be  an  imitation  of  the  miracle  >>i  Joshua,  but  it  appi  un  elsewhere  in  Irish 
legend.  The  sun  stood  still  for  nine  months  at  the  birth  ol  <  'engus  of  the  Brug  (Todd 
Lect.,  x,  37). 
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is  the  better  copy,  so  we  give  it   here,  with  variae  lediones  from  the  Book  of 

Lecan,  p.  2691 : — 

Mug  rtoith  mac  Fergusa,  a  quo 

Fir  Maigi  Feine,  is  e  luid  do  Foglaim 

drnideehto  co  Simon  ndruid,  7  is  mar 

oen  doronsat  i»  Roth  Ramach,tic  da?' 
Eoraip  riambrath,  hisiw  bliad«Mi  ria 

cathugud  do  Simon  iri  Pol  7  iri  Petar. 
Ocus  is  aire  chazrgthir  for  Eoraip,  ar 
daig  dalta  c&cha  ceneil  robae  moalle 
Iri  Simon  i  cathugud  Iri  Petar.  Cacht 

i»gen  Cathmmd  rig  na  mBretair 
mathair:  Moga  Buith.  Both  m«c 

Biguill  rodnalt ;  is  de  asbe?w  Mug 
Boith.  Da  mac  Moga  Buith,  Buan 

7  Fercorb.  Derdraigen3  mathair  da 

mac  Moga  Buith  7  [Lifean]4  mathair 
Chairprc  Lifichaw-,  di  siai;-5  do  Chorco 
Barddeine  o  Dun  Cbermna.  Dron 

imorro,  ingen  Lairine  [do  Erndaib]6 
cet  muinter  Moga  Buith  [mathair 

Labrada  meic  Moga  Buith]6  ocus  in- 
gen do  Mug  Buith  Tlachtga  ut  alii 

Aicunt,  covus  toirrchitar  .iii.  maca 

Simoin  ria  tichtam  anai)'  7'  rue  tri 
macco  doib ;  7  hissi  tuc  le  cairthi 

Cnamcbaille8  .i.  fuidel  ind  Boith  7  isi° 
nodrabris  e.  Dab  cadi  noen  nodnaiccfe, 
bodar  cac/i  oen  noclumfe,  marb  cucli 
oen  frisambena. 

Mug  lluith  son  of  Fergus,  from 

whom  arc  the  people  of  Fermoy,  it  is 
he  who  went  to  learn  druidry  to  Simon 

Magus,  and  it  is  together  the  ymade  the 
Both  Bamach,  that  comes  over  Europe 

before  the  Judgment,  in  the  year  before 

Simon's  contention  with  Paul  and  with 
Peter.  And  for  this  reason  is  Europe 

censured,  because  a  pupil  of  every 
nation  was  with  Simon  as  he  con- 

tended with  Peter.  Cacht  daughter 
of  Caithmiu  king  of  the  Britons  was 

mother  of  Mug  Buith.  Both  son  of 

Bigoll  fostered  him  ;  thence  comes  the 
name  Mug  Buith.  The  two  sons  of 

Mug  Buith  were  Buan  and  Fercorb. 
Derdraigen  the  mother  of  the  two  sons 

of  Mug  Buith,  and  Lifean  the  mother 
of  Cairpre  Lifechair,  twain  sisters  of 
the  Corcu  Bairdine  of  Dun  Cermna. 

Now  Dron  daughter  of  Lairine  of  the 

Erna,  the  first  people  of  Mug  Buith, 
was  mother  of  Labraid  son  of  Mug 

Buith,  and  Tlachtga  was  daughter  of 
Mug  Buith  as  others  say,  so  that  the 
three  sons  of  Simon  got  her  with  child 
before  she  came  from  the  east,  so  that 
she  bore  three  sons  to  them  ;  and  it  is 

she  who  brought  with  her  the  pillar- 
stone  of  Cnamchoill,  that  is,  the  leav- 

ings of  the  Wheel  ;  ami  it  is  she  that 

broke  it.  Blind  everyone  that  shall 

see  it,  deaf  everyone  that  shall  hear  it, 

dead  everyone  that  it  shall  touch. 

I  Another  copy,  from    Laud  G10,  is  published  without  translation  in  Zeitsch.  celt. 
Phil,  viii,  332. 

3  ii  Manann  no  Breatan,  LLec. 
3  Der  7  Draigean,  LLec. 
4  This  word  omitted  in  Bawl.     LLec  reads  Lifhi  siur  «ii'  doib  mathair. 
6  LLec  omits  di  siair. 
II  These  bracketed  words  omitted  in  Rawl, 
7  conid  afus  rue,  LLec. 

8  Spelt  by  oversight  Cnawicham  chaille  in  Rawl. 
»  ise,  Rawl. 
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Here  we  are  introduced  to  an  extraordinary  feature  of  the  Eoth  Eamach — 

its  adaptation  to  Christian  eschatology.  But  before  we  examine  the  texts 

which  display  this  side  of  its  manifold  activities,  we  must  look  at  a  very 

important  entry  in  Cormac's  Glossary.  Here  the  Wheel  is  actually  alluded  to 
under  the  name  of  Roth  Fail— the  Wheel  of  Fal.  This  passage  will  be  found 

in  tli>'  Glossary  under  the  heading  F&i.  It  is  extremely  difficult  to  under- 

stand :  here  is  the  original  passage — 

FOI,  .i.  Cnamchaill,  tit  dixit  Grdibne  fili  fri  Core  mac  Lugdhach,  "in  fess  f6 
Foi,"  .i.  ba  fessach  Cnainchoille.  Item  "  Mog  Ruith  peribit  quod  Roth  Fail  per- 
veniet,  dieens  co  ri  Durluis  Find  '  iar  Fhol,'  "  .i.  iar  Cnamohaill. 

The  purpose  of  this  entry  is  to  Bhow  by  illustration  that  Foi  is  another 

name  t'"i  Cnamchoill— a  Fact  also  stated  by  O'Clery  in  his  Glossary  (Mevue 
ye.,  iv,p.421).  The  reference  t"  Durlas  (Thurles)  indicates  that  the 

Cnamchoill  intended  is  the  place  now  called  Cleghile  in  Tipperary.  In 

support  of  this  explanation  of  Foi,  two  passages  are  quoted:  one  of  them  an 

obscure  line,  with  which  we  are  not  now  concerned,  from  Grdibne  the  poet; 

the  other  a  : i ■  ■  i j i  Borne  Latin  writing  t"  the  effect  that  Mug  Ruith 

will  perish  because  the  Wheel  of  Fal  will  arrive,  Baying  to  the  king  of  White 

Durlas  "aft*     I  that  is,   "after  Cnamchoill."1     In  the  absence  of  tie' 
context  of  the  Latin  extract,  it  i^  impossible  to  mak   il  its  meaning  fully  ; 

but  tie-  association  of  Mug  Ruith  and  Cnamchoill  with  the  Roth  Fail  makes 

it  quite  clear  that  the  "  Wl   1  of  F&I  "  is  one  and  the  same  thine  as  the 
Paddle-wheel."  We  have  already  Been  that  the  writer  of  the  tract  Stt 

Chonairi  .I/..  that    Fal  emitted  it<  noise  against  «  wluel,  which   lie 
natuiall  i  to  In-  the  wl   1  of  the  chariot.     If  we  can  cornet  him  in 

this,  it  is  have  the  Australian  aborigines  at  our  disposal,  to  show 

us  the  right  way  to  interpret  it 

It  will  not  •  i    thai  tie-  warning  that  everj   \  who  hears  the 

h  becomes  deaf  shows  that   it  is  something  capable  of  emitting  a 
e. 

We  have  now  found  the  following  let-  hidden  in  the  confused  mass  of 
details  about  the  1  tnacb  : — 

i.  A  is  said  t'  ■  wheel. 

ii.  Tic  trument  called  the  "  wheel  "  of  that  stone. 

iii.   It  was  .-.'.  a   "a  paddle-wheel";    ju-t    a-   the  Australians,  on 
occasion,  call  the  "  bull 

1  A  translation  in  which  some  of  the  words  ft]  i  differently  will  be  found  in 
Rhys,  Hibbtrt  Ltd.,  p.  21'.'.     Without  the  context  it   ii  impossible  to  decide  which  is 

t.  Init  tlie  question  1-  bere  of  minor  imi 
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iv.  Tt  made  a  noise. 

v.  It  was  looked  upon  as  the  invention  of  a  prominent  druid,  or  of  his 

daughter. 

vi.  It  was  looked  upon  with  awe,  as  a  thing  dangerous  to  touch,  hear, 
and  see. 

I  claim  that  these  six  facts  constitute  the  clearest  proof  that  we  have  a 

right  to  expect,  that  the  Voice  of  Fal  was  produced  by  a  bull-roarer.  This 

conclusion  is  of  some  importance,  as  the  bull-i'oarer  has  not  hitherto  been 
identified  in  any  region  north  of  the  Alps.  In  ancient  Temair  as  in  modern 

Australia,  at  the  remotest  ends  of  the  earth  from  one  another,  the  sound  of 

the  bull-roarer  was  used  in  initiation  ceremonies,  and  was  regarded  as  being 
the  voice  of  the  god. 

It  is  perhaps  possible  to  see  a  reminiscence  of  the  bull-roarer  and  its 

destructive  powers  in  the  description  of  the  plague  that  ravaged  Britain  in 

the  time  of  Lludd,  as  related  in  the  story  of  Lludd  and  Llefelys :  a  great 

shriek  that  was  heard  every  Beltene-eve  over  every  hearth  in  Britain ;  it 
penetrated  the  hearts  of  the  people,  so  that  men  lost  their  colour  and  their 

strength,  women  the  children  in  their  wombs,  boys  and  girls  their  reason. 

Animals,  trees,  land,  water  were  all  barren.  The  sequel  of  the  story  explains 

this  as  being  the  outcry  raised  by  two  dragons,  which  were  ultimately 

imprisoned  and  made  harmless  in  Snowdon.  But  this  may  well  be  a  late 

explanation  ;  dragons  are  essentially  mediaeval,  but  a  mysterious  noise  that 

brought  destruction  to  unauthorized  persons  that  came  within  its  influence  is  a 

primitive  idea.     Such  a  noise  would  be  the  sound  of  the  bull-roarer. 
It  is  useless  to  expend  many  words  on  some  of  the  minor  details  alluded 

to  in  the  extracts  that  have  been  set  before  the  reader.  The  reference  to  the 

"  breaking  "  of  the  stone  of  Cuamchoill  must  point  to  a  lost  myth.1  Indeed, 

it  is  not  very  clear  what  place  the  "  Stone  of  Forcarthu  "  and  the  "  Pillar  pi 
Cuamchoill  "  occupy  in  the  scheme  ;  it  is  most  probable  that  these  were  cult- 
centres,  similar  to  Tlachtga,  and  that  the  stones  were  oracular  stones  similar 

to  Fal.  We  shall  see  presently  that  Fal  was  by  no  means  the  only  "speaking 

stone"  in  Ireland.  That  Tlachtga  and  Temair  were  closely  connected  is 
indicated  by  the  coincidence  of  date  of  the  annual  sacred  fire  lighted  at  these 

two  centres,  as  we  shall  see  in  the  following  section  ;  and  by  the  Fact  thai 

1  O'Curry's  version,  that  Mug  Ruith  used  the  Wheel  as  a  sort  of  flying- machine 

(MS.  Mat.,  p.  402),  with  the  addendum  that  "  it  met  with  an  accident "  (Rhys,  Hihl.it 

Led.,  211),  explains  how  there  came  to  be  "  fragments,''  but  does  not  rest,  so  far  as  1 
can  discover,  on  any  very  secure  literary  ovideuce. 

B.I. A.  PROC!.,    VOL.   XXXTY,   SECT,   0,  [48] 
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Mug  Euith  is  intermediate  in  descent  between  "  Fergus  of  Fal  "*  and  Tlachtga. 
It  is  impossible  to  understand  some  of  the  allusions  contained  in  these 

passages ;  and  we  are  inclined  to  suspect  that  the  writers  had  not  a  very  clear 

idea  themselves  of  the  meaning  of  what  they  were  writing. 

The  Roth  Rauiach  must  have  figured  more  conspicuously  in  the  earliest 

Irish  literature  than  the  survi      g       .ments  of  that  literature  would  lead  us 
rod  there  must  have  been  a  number  of  tales  related  of  it  and  of 

its   wonder-working  |  -      When  the  bull-roarer  «   -       rg   tten,  scribes 

racked  their  brains  to  imagine  what  the  "  Paddle-wheel  "  might  have  been,  and 
they  concluded  that  it  was  some  sort  of  a  ship  that  new  in  the  air.  Its 

destructiveuess  to  those  who  meddled  with  it  showed  that  it  was  something 

dangerous ;  and  before  long  we  find  it  has  become  a  terrible,  destructive 

instrument  which  will  sweep  over  the  world  in  general,  and  Ireland  in 

particular,  at  or  before  the  Day  of  Judgment.  In  their  desire  to  invent 

apocalyptic  horrors,  the  Christian  escbatologiste  drew  on  the  resources  of 

ancient  pagan  tradition. 

The  reason  why  1  with  this  plague  has  already 

seen  ;  it  is  becaiu  ive  from  every  nation  at  the  school 
ill  of  whom  were  involved  with  him  in  his  contest  with  the 

But  another  and  more  heinous  crime  blackened  the  record  of  Mug 

Ruith,  on  which  account  is  to  sutler  especially  from  the  "  Paddle- 

wheel."     The  I  ViM  \o  poems  (so-called)  on  the  subject 
of  the  execution        S  One  of  these,  which  will  be  found 

at  fo.  I".  .  he  familiar  story  of  the  Bapt  - 

Mg.  and  the  demand  for  the  Baptist's  head 
i  which  has  been  edited  by  Miss  Scarre 

in  Erin,  iv  17  with  a  number  of  extra-Biblical  inter- 

polations, including  an  in  I  le  dispute  l>etween  members  of  the  royal 

family.  adeed  definitely  asserts)  that  no  one  in 

A-  ild  l>e  found  to  execute  the  impious  sentence,  till  they  came 
to  Slug  Ruith,  who  for  a  reward  undertook  to  act  as  executioner. 

1  Is  this  Fergus  the  same  person  as  the  brother  of  Sum  and  larbone]  ?  (p.  295). 

And  L-,  he  the  person  after  whrnn  "  Hud  Fhenrgaii  "  and  the  Croat  I  Fergus  were  named  i 
We  need  not  b  --elves  with  prosaic  que-  .    in  dealing  with   a 
pedigree  that  brings  into  close  contact  a  sister  of  the  abductor  of  Tephi,  a  pupil  of  Simon 

Magus,  and  the  mother  of  <_'»irbre  Litftchair  !  The  facts  (which  we  learn  from  VBL  facs. 
.-  \nd  a  parallel  passage  in  BB  266  a]  that  Mug  Ruith  learned  the  art  of  war  from 

ScSthach.  while  further  complicating  the  chronology,  is  suggestive  in  connexion  with 
what  has  been  said  on  p.     - 

J  Printed  in  a  much  abbreviated  form  from  an  Edinbui _  -*r  Mackinnon 
in  OM 
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When  we  read  an  extravagance  like  this,  our  first  impulse  is  to  ask 

helplessly  with  Geronte,  Que  diablr  allait-il /aire  dans  cette  galere  '.  —  and  then 
to  pass  on  to  some  other  study  which  promises  to  be  a  less  dismal  waste  of 

time.  But  when  we  look  at  the  eschatological  literature,  to  which  reference 

was  just  now  made,  we  are  tempted  to  take  a  second  glance  at  the  story.  Foi 

this  literature  consistently  affirms  that  the  trouble  is  to  fall  on  Ireland  on 

St.  John's  Day,  in  revenge  for  the  death  of  the  Baptist.  There  must  therefore 
have  been  a  real  tradition  at  the  basis  of  these  poems,  which  in  some  way 
connected  Ireland  with  the  crime  of  Herod. 

The  "Paddle-wheel"  is  sometimes  associated  with,  sometimes  superseded 
by,  another  instrument  of  vengeance  in  these  prophecies  of  judgment  to  come. 

This  is  called  the  Sciiap  a  Fanait,  which  must  be  translated  "  The  Broom 

from  Fanad,"  however  we  are  to  interpret  the  expression.  We  have  even  less 
materials  for  determining  the  nature  of  the  Sciiap  a  Fanait  than  we  have  for 

the  Both  Bamach.  That  it  likewise  played  a  large,  and  to  the  early  Christian 

writers  unintelligible,  part  in  Irish  literature  is  perhaps  indicated,  inter  alia, 

by  the  fact  that  it  seems  to  have  suggested  to  Colcu  ua  Dunechda  the 

strange  title  Sciiap  Cltrdbaid,  "  Broom  of  Devotion,"  for  the  prayer  composed 

by  him.1 
The  "Broom  from  Fanad  "  may  have  been  an  instrument  of  pagan  worship, 

like  the  Both  Bamach :  but  the  expression  might  well  mean  a  rushing  or 

whirling  wind,  supposed  to  have  been  raised  by  magic;  if  the  druids  were 

not  wind-raisers  and  rain-makers,  they  knew  little  of  the  craft  of  the 

medicine-man.  The  raising  of  magical  winds  is  a  conspicuous  element  in 
the  story  of  the  landing  of  the  children  of  Mil  in  Ireland,  as  related  in  Lebor 
Gabala. 

But  why  Fanad  '.  What  has  ibis  remote  Donegal  promontory  I"  do  with 

magical  winds  in  the  rest  of  the  country  '.  It  can  hardly  be  explained  merely 

as  anoiher  way  of  saying  "a  north  wind."  Such  an  explanation  strikes  us  at 
once  as  insufficient.  We  may  possibly  find  the  clue  in  a  Teutonic  myth, 

which  also  associates  the  Baptist  with  a  mighty  wind.2 

It  appears  that  Herodias,  who  is  here  treated  not  as  Herod's  wife,  but  as 

bis  dancing  daughter,  is  "  placed  at  the  head  of  the  '  furious  hosts,'  or  of 
witches'  nightly  expeditions,  together  with  1  liana,  with  Holda  and  IVtahta 

(Berchta),or  in  their  slead."  We  further  learn  that  Herodias  •■  is  reverenced 

by  the  third  part  of  humanity  "  (pp.  eit.,  p.  284),  and  that  "from  midnight 

1  Published  in  Otia  Meiseiana,  a,  92. 
-  It  will  be  found  discussed  in  Grimm's  Teutonic  Mythology,  tr.  Stallybrass,  vol.  i. 

p.  283 ff. 

[48»j 
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till  first  cockcrow  she  sits  on  oaks  and  hazel  trees,  the  rest  of  her  time  she 

floats  through  the  empty  air.  She  was  inflamed  by  love  for  John,  which  he 

did  not  return ;  when  his  head  was  brought  in  on  a  charger,  she  would  fain 

have  covered  it  with  tears  aud  kisses,  but  it  draws  back  and  begins  to  blow 

hard  at  her ;  the  hapless  maid  is  whirled  into  empty  space,  and  there  she 

hangs  for  ever." 
As  Grimm  righ:.  '.ins  reference  to  the  turbo  or  whirlwind  "looks 

mythical  and  of  high  antiquity."  Further  it  is  quite  clear  that  lie  is  correct 
in   -         a  Christian  my  thus  [sir]  of  Herodias  got  mixed  up  with  our 
native  heathen  fables.       Hei      ias  therefore,  who  is  connected  thus  with  the 

Baptist  and    with    a  whirlwind,   stands  in    the  place  of   a  Teutonic  wind- 

divinity.     Grimm  shows  by  a  number  of  pasE  a  ■  for  which  reference  may  be 
_:iial  work,  that   in  Teutonic  mytholog]    Berodias,  borrowed 

is  identical    witli  Diana  i  from  classical  lore, 

and  again  with  Holda,  Fran  Holda,  or  Pharaildis,  the  native  Teutonic 

sky-  and  fertility  .         --.     Though  Holda  rule  a  benign  being,  pre- 
human industry,  yet  she 

rides  with   witches   and   is    nut    unconnected  with    Btorma  and   whirlwinds 

But  we  may  perhaps   venture    •>   step  farther.     Grimm  (op.  dt.   i.  '- 

iting  tn  a  certain    />-'im 
11  1  imestic  deity  who  increased  the  riches  of 

Of  this  lady  tin-  Roman  eU    la   J 
-  . — 

/  -         //        ■  It — 

being  whose   place    B  :.a.-  usurped 

■ility,  whi  iated 
with  whirls  s  -  I>.iy.     May  we  see  this  name  buried  in  the 

iggest  tha  1"  is  the  guess  of  some 
hist        i  _  i  word   to  him  incomprehensible. 

•    him.   in  thi  lar    which   he    was   Bl  a    was 

mething   lik-  irruption  (or 
_  -  A  At  least, 

ts  a  first  att'  explaining  something  that  has  never 

tnmarized  as  briel 

y  the  men  of   Ireland  on  the  feast 
the  deal;  ■,  Leboi 
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Brecc  Glosses).1  The  descriptions  of  the  plague  there  given  would  snil  a 
rushing  wind.  According  to  the  strange  prophetic  tract  called  FmmaccUlam 

in  da  Tlma-rad  one  of  the  signs  of  the  coining  end  of  the  age  is  to  be  a  "conflict 

round  Cnamchoill,'"-  which  the  Eawlinson  MS.  explains  in  a  gloss  thus  :  "  the 

Eoth  Eamach  will  proceed  till  it  will  be  in  contact  with  Cnamchoill."  Among 
the  writings  of  the  prophecy-mongers  who  compiled  lists  of  portents  in  the  names 
of  Adamna.li,  Colum  Cille,  and  Moling,  the  Eoth  Eamach  figures  conspicuously; 

a  collection  of  allusions  to  it  will  be  found  in  O'Curry's  Manuscript  Material* 

(references  sub  voce  "  Eoth  Eamhach  "  in  index).  Putting  these  together,  we 
gather  that  they  understood  the  Eoth  Eamach  to  be  a  sort  of  ship3  which 

was  to  sail  out  of  Cnamchoill ;  and  that  it  was  to  be  associated  with  a  "  fiery 

dart  "  which  was  to  destroy  a  large  number  of  the  men  of  Ireland  on  St.  John 

Baptist's  Day,  and  with  the  Sciiap  a  Fanait,  which  was  also  to  work  much 
mischief.  Even  when  the  magical  instruments  are  not  mentioned,  the  Feast 

of  St.  John  the  Baptist  is  indicated  as  a  time  when  evils  may  be  expected; 

see  for  example  in  Adamndn's  Second  Vision,  published  in  Revue  celtique  xii.  at 
page  424.  In  the  JUind-s/ienchas  of  Crotta  Cliach  {Revue  celtique  xv  440)  the 
affliction  takes  the  shape  of  a  dragon. 

It  is  noteworthy,  for  a  reason  that  will  presently  appear,  that  Adamnan's 

"Prophecy"  tells  us  that  "a  flame  of  fire  swift  as  a  blast  of  wind"  is  to  kill 
three-fourths  of  the  men,  women,  boys,  and  girls  of  Ireland  in  the  twinkling 
of  an  eye. 

All  this  mass  of  seemingly  incoherent  nonsense  becomes  intelligible  when 

we  remember  that  St.  John  Baptist's  day  is  Midsummer  day,  and  that  all 
over  Christendom  the  saint  has  entered  on  the  heritage  of  the  Midsummer 

rites  of  Pagandom.  In  these  prophecies  of  judgment  to  come,  with  this  clue 

in  hand,  we  can  discern  the  fragments  of  a  lost  folk-tale,  told  to  children  in 
ancient  Ireland  to  warn  them  against  meddling  with  things  that  do  not 
concern  them. 

Our  interpreters,  the  Australians,  once  more  come  to  our  assistance.  The 

Kurnai  of  Gippsland  have  a  story  to  the  effect  thai  once  upon  a  Dime  "some 
children  of  the  Kurnai,  playing  about,  found  a  bull-roarer,  which  the)  took 
home  to  the  camp  and  showed  the  women.  Immediately  the  earth  crumbled 

away,  and  it  was  all  water,  and  the  Kurnai  were  drowned."*     Tins  is  the 

1  Bradshaw  edition,  p.  190.     August  29. 
-  See  Hemic  celtique,  xxvi,  47,  for  the  text. 
3  O'Curry,  in  his  ms.  catalogue  of  manuscripts  in  the  Royal  [riah  Academy  Library, 

speculates  on  the  possibility  of  the  Roth  Ramaoh  being  a  prophecy  of  a  Bteamor's 
paddle-wheel  !     Nicholas  O'Kearney  seems  to  have  bad  no  doubt  of  this. 

4  Quoted  from  Rev.  L.  Fison  in  Lang's  Ousiom  and  Myth,  p.  36  ;  also  Badd<  Q, 
p.  310. 
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Kurnai  version  of  the  universal  deluge-myth  ;  it  also  contains  a  warning  of 

what  will  happen  again  should  anyone  show  a  hull-roarer  to  a  woman.  With 
this  in  mind,  it  is  not  difficult  to  reconstruct,  at  least  in  outline,  the  Irish  tale 

on  which  the  prophecies  quoted  above  are  based  .  it  would  run  somewhat  as 
follows : — 

"Once  upon  a  time  there  was  a  Midsummer  corroboree  at  Cnanichoill. 
Mug  Buitfa  was  there,  swinging  the  bull-roarer.    The  voice  of  the  Bull-roarer 

1  iil.  and  whoever  sees  it  without   authority  becomes  blind. 

whoever  hears  it  bee  if,  whoever  touches  it  dies.     But  some  profane 

per-  •.here,  and  he   So  waters  broke  forth,  and  lightning 
flashed,  and  there  came  a  powerful  whirlwind,  and  three-fourths  of  those 

who  were  there  perished." 
We  b  ive  to  le  ive  blank  in  the  middle,  as  it  is  useless  to  speculate  on 

what  the  particular  prohibition  might  have  been  in  Ireland,  the  breach  of 

which   >■  .    -  this   would    naturally   differ    in    different 
surroundings.     But  it  may  well  1  in  Australia,  an  exclusion  of 

women.     Die  connexion  _      rith  the  wheel  does  not  necessarily  rule 

this  out :  for  the  Kurnai  have  two  bull-roarers — one  large,  called  I 

the  other  small,  called  rukut  t*  Tundun's  wife  "  ;'  yet  women  are 
excluded  from  so  much  as  the  sight  of  them  both.  There  may  have  been  two 

bull  with  the  magician  Mug  Ruith,  and  the 

other  with  his  daughter  Tlachtga  ;  and  possibly  we  may  see  a  hint  at  an 

D  of  women  in  the  smaller  instrument  in  the  mysterious 

.  lachtga's  the  Roth  Raniach. 
hat  Mug  Ruith  is  rather  the  name  of  an  official 

than  of  a  pe:  -       nt  of  the  Wheel "  was  the  particular  druid 
on  the  dnl  :     .        •  bull-roarer  on  ceremonial  occas: 

leatinj  [*.S      lition,  ii,  320)  bear-  this 
out.     Mng  Ruith  la  a  water-finder,  and  we  are  told  that 
he  lived  dur:    .  .ineteen  kings:  a  passage  most  easily  explained 

he  functionary  called     U    _     .  lith  "  was  referred  to  in 
md  that  the  '  official  historians " 

nal  name.     In  the  passage  in  Keating  we  aie  told  that 

M    .    :  lith  threw  into  the  air  a  magic  spear  (g»  and  where  it  fell 

•vater  b  lis  a  record  of  the  use  of  the  divining 
rod? 

We  uow  :•;*  the  -L'nificance  of  the  statement  that  St.  Ibar  was  "like 
John  the  L  who  founded  the  monastery  came  to 

Beg  Eire,  that  island  was  the  scene  of  Midsummer  ceremonies. 

ed  in  Haudon,  oj>.  cit.,  p.  313. 
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Fal  was  not  the  only  "speaking  stone"  that  Ireland  possessed.  The 
glosses  to  Fiilire  Oengusso,  which  contain  so  much  valuable  folk-lore  material, 

umler  the  date  15  August,  tell  us  of  a  stone  at  Clogher.  Co.  Tyrum-,  adorned 
with  gold  and  silver,  called  Germand  Cestach,  that  is,  apparently,  Cermand 

of  the  Questions — a  suitable  name  for  an  oraele-^ivcr.  Out  of  this  stone, 

says  the  note,  a  demon  used  to  speak — just  as  Keating  tells  us  a  demon 
spoke  out  of  the  stone  of  Fal;  and,  on  the  testimony  of  the  t,di>ssai<>r,  it  was 

still  to  be  seen  in  the  form  of  a  short  stone  on  the  right-han  1  side  as  one 

entered  Clogher  Cathedral.  The  marks  of  the  "joints  of  gold  and  silver" 
with  which  it  was  decorated  were  still  visible  when  the  note  was  written. 

There  is  a  stone  now  standing  near  the  cathedral,  supposed  locally  to  be  the 

stone  referred  to.  I  have  not  seen  it,  but  to  judge  from  a  description,  with  a 

sketch,  that  has  been  most  kindly  sent  me  by  the  Rev.  J.  E.  M'Kenna,  P.l\, 
M.U.I. A.,  I  feel  sure  that  it  cannot  be  the  original  stone,  but  (as  he  suggests) 

a  block—  a  lintel  or  sill-stone,  perhaps  —from  some  of  the  predecessors  of  the 
present  cathedral  building. 

Now  another  "idol"  of  Ireland  was  decorated  with  gold.  This  was  the 
figure  called  variously  Cromm  Criiaich  and  Cenn  Criiaich ;  and  when  we 

notice  that  the  name  Cermand  is  merely  what  the  late  Lewis  Carroll  called  a 

"portmanteau  word,"  made  up  of  the  alternatives  Cromm  and  Cenn,  we  are 
led  to  infer  that  the  deity  so  styled  was  represented  by  the  stone  of  Clogher. 

That  St.  Patrick's  Cromm  was  a  speaking  stone  may  be  inferred  from  the 
name  of  the  "  water  "  near  it,  Guth  Aid,  to  which  reference  has  already  been 
made ;  and  it  is  curious  that  in  the  description  of  the  prostrations  before 

Cromm  Criiaich,  in  which  king  Tigermnas  met  his  death,  we  are  told  that 

"three-fourths  of  the  men,  women,  boys,  and  girls  of  Ireland  died" — the 
same  expression  that  Adamnan  is  made  to  use  in  the  prophecy  attributed 
to  him. 

The  pillar  of  Cnamchoill  and  the  stone  of  Forcarthu — the  latter  perhaps 

a  lum-dia  or  small  hand-stone — were  very  likely  other  oracular  stones  of  the 

same  kind.  The  well-known  Clock  Labhrais  in  Stradbally  parish.  Co.  Water- 

ford,1  and  whatever  stone  gave  its  name  to  Clolourish  townland  in  the 

neighbourhood  of  Enniscorthy2  — itself  called  altera  standing  stone,  whether 
the  same  or  some  other— may  also  have  been  oracular  stones,  worked  in  the 
same  way  as  Fal.  A  Christian  analogy  to  these  oracular  stones  may  be 

quoted  from  the  Lismore  Life  of  St.  Patrick.3  The  stone  on  which  St.  Patrick 
was  born  was  wont  to  shed  tears  when  a  false  oath  was  pronounced  over  it. 

1  See  Power's  Place-names  of  the  Decies,  p.  174.  for  this  stone  and  its  legend. 
2  Joyce's  Social  History,  i,  'J77- 
3  Ed.  Stokes,  line  50. 
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Cromm  Cruaich  is  called,  in  the  various  well-kuown  versions  of  St.  Patrick's 

encounter  with  him,  "  King-idol  of  adoration.''     If,  as  seems  likely  from  the 
foregoing  comparisons,  we  are  to  equate  Cromm  to  Fal,  this  expression  will 

become  more  intelligible;  for,  as  we  have  already  seen,  "king"  is  one  of 
the  meanings  which  the  glossators  attach  to  the  word  Fal.     That  he  ever 

seriously  bore  the  name  Cromm  Cruaich  I  greatly  doubt.     The  translation 

of  the  name  is  uncertain,  depending  on  whether  we  are  to  adopt  Cruaich  or 

mi  of  the  second  word     In  the  former  case,  "crooked  one  of 

the  mound,"  rm  of  the  mound,"  might  be  the  meaning:  in  the  latter 

-gory,"  or     _     f-worm,"  might  be  intended.1     In  either  case, 
the  name  is  more  probably  a  nickname  given  to  the  god  in  contempt.     The 

two    variants  '  \ck,  seem   to   survive   in 

llection  in  "Kaw-head"  and  "Bloody-bones"  (turning  Cromm 
wo  nursery  bogies  of  a  less  refined  past  generation.     This  would 

mr  the  •■  B  -  .     •■ :  on  the  other  hand,  the  form  of 
the  name  which  we  find  in  two  late     Ossianii      poems  is  in  favour  of  the 

"mound  a      These  are  '  '  ne* 

I  that  though  it  wa  .  tten  that  "Crom"  was  a  god — 
-  in  his  honour  continued  down  to  the  last  century  on  Garland  Sunday. 

Clare' — yet  efforts  were  made 
A  -  nd  in  th<  •  Lismore*  and  in  the 

mi  a  man.  who  from  the  day  of  his  birth 

humble  servant  -  in  all  sin  and  bad  manners, 

but  whose  bouI  at  his  death  ■  From  their  clul  -     Patrick. 

A  modern  folk-t         .  175)  makes   him   a  servanl 

rupare  tl  II.  ,'  SfiiuU  and  Sinncm. 
An  .  I  the  references  to  it  mis- 

undi  ■■  in  folk-memory.     Dr.  Haddon1  tells  of  how  a 
D  -        rated  to  a  rustic  I 

in,  who  told  him  ■   was  meddling  with 
a  the   Bull-roarer  in 

iat  has  been  drawn  between  Cenn  Cruaich  and  the  Brythonic  Penno- 
crue  116  •   uic  doubtful.     It  assumes  an  identical  f>>mi 

of  worship  among  the  Bryth"iiic  tribes,  which  must  first  be  proved. 
i  iiere  the  god  appears  as  a  monster  in  Greece 

>w>rt,  ed.  Skene,  text  j> 

1  T<sl>  Brian,'  I  I.  1  A.  II.  n.  p.  L'lio. 

->'s  catalogue  of  the  contents  of  that  ms.  prefixed  to  his 

edition  of  the  Lira  of  tht  Saints:  HO "b  1  of  O'Longan's  transcript  of  the  Ms.  in  the 
R.I.A.  Li   ■ 

-- 
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Hastings'  Encyclopaedia  of  Religion  and  Ethics,  quotes  vol.  ii.  p.  891)  a  note 
of  his  own,  not,  be  it  confessed,  very  lucid,  but  apparentlj  to  the  effect  that 

a  Selkirkshire  schoolmaster  from  Cantire — who  happened  to  be  a  namesake 

of  my  own — told  him  that  the  first  bull-roarer  "  in  this  quartet'  [Cantire?] 

fell  from  Juppiter." 

The  last  event  of  the  inauguration  was  the  gairm  rig,  the  proclamation  or 

acknowledgment  of  the  royalty  of  the  new  king.  Some  passages  bearing  on 

this  act  will  be  found  referred  to  in  the  note  in  Meyer's  edition  of  Cath 
Finntvdija,  p.  82  ;  but  the  locus  classicus  is  certainly  the  curious  paragraph  in 
the  Life  of  Col  man  mac  Luachdin,  in  which  the  saint  is  conferring  a  reward 

on  one  of  his  followers.1  The  whole  incident  is  very  remarkable  and  worth 
summarizing  briefly.  Gonall  Guthbind  king  of  Meath  had  killed  Mael-Odrdn,  a 

refugee  with  Colman.  Colman  said,  "  Let  the  earth  swallow  up  the  horses 

and  chariots  of  the  island  whence  thou  hast  come  "  f  and  so  it  fell  out. 
Conall  came  to  slay  Colman,  but  was  driven  astray  by  a  magic  mist.  He  fell 

into  the  hands  of  his  enemies  Blathmac  and  Diarniait,  kings  of  Temair,  but 

escaped  from  them,  only  to  fall  into  the  power  of  Mael-Umae,  a  relative  and 

tenant  of  Colman.  Mael-Umae  slew  him  ;  Conall  uttered  a  dying  curse 

that  every  king  who  held  Temair  should  revenge  his,  Conall's,  death  upon 
Mael-Umae. 

Mael-Umae  came  and  reported  the  matter  to  Colman,  who  revoked  the 

curse,  substituting  the  blessing — that  to  Mael-Umae  and  his  descendants 
should  be  the  privilege  of  proclaiming  the  gairm  rig  over  every  new  king  in 

Temair.  Here  an  unknown  glossator  has  drawn  a  pen-picture  of  the  scene  in 
the  margin  of  his  MS.;  the  note  has  become  incorporated  with  the  text,  but 

is  easily  separated  from  it.  He  describes  the  king  "  standing  at  the  foot  of 

Cairthe  na  nGudl,"  that  is,  of  course,  Lia  Fail ;  and  the  herald  "  standing  on  a 

flagstone  below."  Of  this  flagstone  we  do  not  hear  elsewhere,  but  that  is  no 

reason  why  it  should  not  have  existed.  It  reminds  us  not  a  little  of  Saxo's* 
statement  that  ''the  ancients,  when  they  were  to  choose  a  king,  were  wont  to 
stand  on  stones  planted  in  the  ground,  and  to  proclaim  their  votes,  in  order 
to  foreshadow  from  the  steadfastness  of  the  stones  that  the  deed  would  be 

1  Tudd  Lectures,  vol.  xvii,  p.  72. 
-Is  cell  duibsin  talamdia  slueud—aa  idiomatic  expression  for  an  imperative,  not  a 

permissive.     To  translate  it  literally  "  the  earth  has  leave  to  swallow  them  "  is  childish. 
3  Saxo,  tr.  Elton  and  Powell,  p.  16.  See  Frazer's  observations  on  the  custom  in  his 

Essay  Folklore  in  the  Old  Testament  (Essays  presented  to  E.  B.  Tylor,  p.  132),  Mr. 
Armstrong  has  reminded  me  of  this  reference. 
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lasting."  The  herald  then  utters  the  words  which  were  probably  the 
established  formula — Rigi  ocus  aircchns  hErenni  duit,  a  HI  "Thine  the 

kingship  and  lordship  of  Ireland.  <>  king"!  Then  a  remarkable  thing 
happens.  The  king  (a)  utters  a  curse,  and  (b)  makes  a  cast  of  a  spear 

at  the  herald,  who  (c)  defends  himself  "with  an  unbound  horsewhip" 
(echlasc  gan  imiadad).  This  has  every  appearance  of  being  an  otherwise 
unrecorded  incident  in  the  ritual,  which  the  glossator  has  adapted  to  the  special 

case  before  him.  The  formula  of  the  curse  is  "  Uodercc  ort-sa  !  Ai\  tuccais 

Guthbind  let?  "  "  basl  thou  brought  Oonall  Guthbind  with  thee  ?  " — an 
inquiry  altogether  meaningless  if  read  in  connexion  with  the  story  to  which 

it  is  fitted;  but  at  least  as  intelligible  as  the  majority  of  analogous  formulae 

if  we  remember  that  the  herald  has  just  been  speaking  and  acting  in  the  part 

i.i  a  divine  being  who  is  guth-biud,  "of  melodious  voice."  As  tovodcrec  ort-sa, 
which  Kuno  Meyer  in  bis  edition  of  the  text  has  not  attempted  to  interpret, 

may  it  ii"t  mean  "The  Red  Cow  upon  thee!" — an  invocation  of  a  rival  and 
therefore  hostile  totemic  deity,  the  -  owe  of  Temair  being  white. 

But  why  should  the  kin_r  attack  the  herald  '.  There  is  a  sort  of  parallel 
to  this  singular  rite  in  the  inauguration  of  the  kings  of  Uganda.  After  the 

ceremonies  there  were  ended,  "two  men  were  brought  forward  blindfolded, 
one  of  whom  the  king  Bhot  slightly  with  an  arrow,  who  was  thereupon  sent 

to  Bunyoro  I  '  with  the  remains  of  the  Bacred  fire  Erom  the  royal 
hut ;  the  second  man  was  liberated."1     A  more  complete  explanation  may  be 
arrived  at,  however,  if  we  Btarl  with   the  weapon  with  which  the  herald 

defends  himself.     1  had  missed  the  enornn  gn  Pica    of  the  horsewhip, 

which  I  had  supposed  to  be  the  cord  of  the  bull-roarer.     But  Mr.  Cook 
reminded  mo  thai  the  k    _  d  iw,  after   the  completion  of  the  rite    a 

divine  I  that  th>-  horsewhip  was  an   appropriate  weapon    for  the 
herald  to  use. 

This  does  not  ho\  plain  why  the  herald  should  be  thus  called  upon 
If.    But  let  the  reader  now  turn  back  to  the  skeleton  of  the 

poem,  in  which  the  beliefs  underlying  tl   ■  rites  were  systematized,  and 
he  will  see  that  Eochu  Ull-athair  (or  whatever  name  we  may  'boose  for  the 

demi-god  founder  of  the  monarchy)  had,  or  Beems  to  have  had.  aimihei 
function  besides  that  of  a  producer  of  fertility.  He  was  a  chthonie  deity, 

Dis  Pater,  god  of  the  dead.  The  first  thing  that  the  new  king  does,  as  soon 

le  a  god,  is  to  strike  with  the  devouring  speai  <  i  death  the  nearest 
living  creature  that  he  comes  in  contact  with.  The  herald  so  lirituhafiot; 

subdues  the  death-horse  with  the  most  appropriate  weapon, a  horsewhip. 

1  Roscoe,  1%  p.  200.    I  am  indebted  to  Sir  James  Frazer  for  calling  my 
attention  t<«  this  passage. 
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In  a  word,  this  very  interesting  "  footnote  "  preserves  for  ns  the  descrip- 
tion of  what  was  probably  the  most  primitive  rite  of  the  whole  series  of 

inauguration  ceremonies.  We  think  of  the  cults  which  centred  in  Phigaleia, 

of  the  chthonic  horse  Poseidon  who  wooed  Demeter  in  the  form  of  a  mare, 

and  whose  taming  is  represented  on  certain  gems.1  The  underlying  idea  is 

the  same  in  Arcadia  as  at  Temair — the  god  of  death  must  be  Bubdued,  before 

he  can  begin  to  be  a  god  of  life.  The  Red  Cow  (if  my  suggested  translation  of 

the  curse  be  correct)  would  most  likely  have  been  also  a  chthonic  animal-god. 

It  may  be  asked  why  there  is  no  mention  of  this  singularly  interesting 

part  of  the  ceremony  in  the  tract  Sil  Chonairi.  The  reason  probably  is,  that 

it  is  not  really  part  of  the  inauguration  rite.  It  is  the  first  action  of  the  king 
after  his  apotheosis. 

6.— The  Gods  and  the  Cults  of  Temair. 

"Seldom  is  the  sovereignty  gained  without  battles  and  conflicts;  but  in 

the  end  it  is  beautiful  and  goodly."  So  said  the  hag,  the  impersonation  of  the 
sovereignty  of  Ireland,  to  the  youthful  Niall,  afterwards  to  be  named  from  his 

troop  of  hostages.  The  man,  chosen  by  the  dreams  of  him  who  has 

assimilated  the  divine  bull,  made  one  with  the  divine  horse,  reborn,  through 

the  stone  monuments  of  the  dead  and  doubtless  deified  druids,  into  a  life 

divine,  has  been  led  up  to  Fal.  Fal  has  spoken  and  has  accepted  him.  The 

succession,  broken  by  the  untoward  event  of  the  natural  death  of  the  previous 

king,  has  once  more  begun.  The  new  king,  no  longer  a  man  but  a  god,  is  to 

enjoy  his  ofhee  till  a  day  shall  come  when  a  stronger  man  than  he  shall 

arrive,  to  wrest  the  divine  spark  from  him  and  to  reign  as  god-king  on  earth 
in  his  stead. 

Meanwhile  he  must  carefully  guard  his  divinity.  The  tract  Tecosca  Connate 

sets  forth  the  idea  of  kingly  duty,  as  understood  in  the  ninth  century — founded, 

doubtless,  on  older  traditions.  Its  prescriptions  can  be  divided  into  (a)  common- 

place morality,  as  firmness  without  anger,  patience  without  strife,  &c.;  (h)</ 
such  as  ivere  special  to  the  Irish  organization,  as  hostages  in  fetters,  manifold 

sureties,  fasting  on  neighbouring  territories,  exalting  privileged  persons, 

forfeiture  of  sea-waifs,  silken  raiment;  (d)  duties  as  a  swety  of  good  crops,  as 

fertility  during  his  reign,  mast  on  trees,  fish  in  creeks,  earth  fruitful.  So  the 

Triads2  count  as  the  three  qualifications  of  a  king,  treaties  with  other  kings, 
the  Assembly  of  Temair,  and  abundance  during  his  reign.     Again,   in   the 

'See  Mr.  Cook's  article  on  Animal   Worship  in  the  Mycenaean  Age  in  Journal  of 
Hellenic  Studies,  xiv,  especially  pp.  138-15U. 

2  ToiUl  Lectures,  xiii,  20. 
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Tccosca  Cdrmav?  the  characteristics  of  a  good  chief  are  set  forth.  In  the  very 

first  place  of  this  long  list  comes  rop  so-geis,  "  let  him  be  well  furnished  with 
gessa:  H?  :-  hedged  round  with  a  number  of  restrictions,  designed  to  protect 
his  divinity  from  injury,  and  from  injuring  others.  These  restrictions,  called 

in  the  native  literature  gesso,  it  now  becomes  our  duty  briefly  to  study. 

Th>  aislated  (•'Ih.  The  translation  is  not  strictly 

exact.    A  tabu,  properly  speaking,  lias  the  implication  of  a  reserved  privili  _ 

which  does  not  necessarily  belong  t->  a  geis.     A  a    s  is  a  precept,  positive  or 

negative;  differing  From  an  ordinary  precept  in  that  it  applies,  not 

to  the  community  at  large  an  individual  group  of  individuals, 

different  kinds  _  nay  take  the  following 

instances  from  life: — "Only  members  admitted"'  is  a  ' 
against  non-members,  in  favour  of  members.       No  smoking  allowed  here 
a  precept,  in  this  case       .  .  in  that  it  is  universal.   As 

an  example  ol  .  cite  the  military  regulation  which  requires 

i  travt'.      -  _    id  example  of  a  negative; 
■e  rule  preventing  members  of  the  peerage,  or  clergymen,  from  hoi- 

seats  in  the  H-ni-e  of  « '•  -mui  [other 
pec;  .  at  liber  -      ■      _    -         No  one  but  officers 

nom  doing  so]  would 

be  a  ' 

One  of  the  m  -  -   >ud  perplexiu_  ieua  in  all  Irish  literature 

ied,  wh.  •  *eem  to  have   possessed  of 

i tn I        .   _   -  -  t  the  ridge  of  druidry," 
_   _         m  Diarmait  to  elope 

wiii  1  l'iarii.  .  i         imuchaga  'ill. 
It  is  heen  imjiossible  had  the 

*>iaiiide  must  have  done  something 

-  ian  chronicler  pi  evented 

him  ■        _  b        instrument, 
i 

The  _     -a  which 

i  the  king  Though  this  document 

T..dd  I  .     . 

drst  sigh"  Id  appear  indii  rom  a  tabu,  against  peers  and 
clergy,  in  favour  of  commoner*.  The  difference  however  is  essential.  In  a  tabu  a 

may  nitj  is  ex  ii  a  certain  action  or  privilege       i 

]        -hus  excluded. 
.  iraiiel  in  Melanesia,  whereby  A  can  compel  B  t 

something  which  he  is  unwilling  to  do,  by  referring  to  the  head  of  a  third  person  who  is 
in  certain  defii-  i  to  B  :  see  Rivers,  A  Hutoiy  of  Altlai  ■  44 
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is  late,  dating  from  the  tenth  century,  it  preserves  l"  us.  especially  in  its 

opening  section,  much  that  is  extremely  primitive.     It  may  be  likened  to  a 

telescope,  through  which  we  look  hack   far  into  t lie  earl)  days  of  our  8a\ 

ancestors,  long  anterior  to  the  beginning  of  written  record  ;  and  we  thus  learn 

something  about  their  ways  of  thought. 

According  to  this  document  the  king  of  Temair  was  uol  allowed — 

(1)  To  let  the  sun  rise  on  him  in  his  bed  in  Temair. 

(2)  To  alight  in  Mag  Breg  on  Wednesday. 

(3)  To  cross  Mag  Cuillind  after  sunset. 

(4)  To  slaughter1  his  horses  in  Fan  Chomair. 
(5)  To  come  on  Tuesday  to  Northern  Tethba. 

(b)  To  go  on  a  ship  on  Monday  after  Beltene. 

(7)  To  leave  the  track  of  a  host  on  Ath  Maigne  on  Tuesday  after  Samain. 

It  is  obvious  that  the  greater  number  of  the  above  restrictions  are  excerpts 

from  an  elaborate  calendar  of  dies  nefasti,  other  fragments  of  which  are 

to  be  found  in  the  lists  of  gessa  on  the  provincial  kings  contained  in  the 

same  tract.  What  evil  influences  were  abroad  on  Mag  Breg  on  the 

third  day  of  the  lunar  phase,  or  on  Mag  Cuillind  after  sunset,  or  in 

Northern  Tethba  on  the  second  day  of  the  lunar  phase,  we  are  unable 

to  say  ;  possibly  these  were  holy  days  and  holy  places  of  the  aboriginal 

and  therefore  rival  religion.  That  such  creed-exclusiveness  was  part  of 
the  scheme  is  shown  very  clearly  by  the  gessa  of  the  king  of  the  Ulaid,  which 

are  by  far  the  easiest  to  understand.  These  included  (1)  presence  at  Echras 

Eatha  Line  among  the  warriors  of  Dal  nAraide;  (2)  listening  to  the  fluttering 

of  birds  of  Lind  Sailech  after  sunset— clearly  because  these  bird-flights  were 
oracular;  (3)  partaking  of  the  feast  of  the  flesh  of  the  bull  of  Daire  macDaire. 

that  is  to  say,  the  ceremonial  eating  of  the  flesh  of  the  bull-god  better  known 
as  Dond  Cualnge;  (4  i  coming  on  MagCoba  in  March;  and  (5)  drinking  of 

the  water  of  Bo  Nemid  (the  cow  of  Nemed,  the  legendary  leader  of  the 

aboriginal  tribes  to  Ireland)  between  two  darknesses.  /..-.  in  the  daytime.  It 
is  plain  that  the  king  of  the  Ulaid  had  to  he  especially  careful  to  guard  his 

divinity  uncontaininatcd  from  aboriginal  rites  in  the  northern  province,  where 
the  Pictish  tribes  were  more  closelv  concentrated.  The  Dal  nAraide  were  a 

pre-Celtic people,  and  they  presumably  had  a  sacred  assembly  at  Echras8  Ratba 
Line;  and  in  the  prohibition  of  the  bull-feast  of  Dond  Cualnge  and  of  the 

well  of  the  aboriginal  sacred  cow  we  si   bher  indications  of  the  war  o\  pre- 
Celtic  and  of  Celtic  creeds. 

1  Slaidi  a  each.    O'Donovan,  who  presumably  could  nol  guess  why  the  king  of  Temair 
should  slaughter  his  horses  under  any  circumstances,  gives  the  milder  rendering  ■'  incite." 

-  O'Donovan  translates  this  word  "  horse-fair,"  which  is  hardly  exact. 
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This  digression  is  of  service  to  our  present  purpose,  for  the  Ulidian  pro- 

hibitions most  clearly  enable  us  to  understand  that  these  lists  of  gessa  belong- 
to  the  dominant  Celtic  peoples,  and  that  the  actions  which  they  are  designed 

to  prevent  belong  to  the  religion  of  the  aboriginal  tribes.1 
Returning  to  the  Ternair  prohibitions,  we  remark  that  the  first  is  not  a 

little  reminiscent  of  the  prohibition  which  forbade  the  Mikado  of  Japan  from 

going  into  tin'  open  air.  becaust  th  sun  was  nut  worthy  to  shine  upon  him? 
The  sun  must  not  shine  on  the  king  in  his  bed — he  must  not  expose  his 

sacred  body,  deshabille",  t<>  the  touch  of  its  rays.  It  is  worthy  of  note  that 
the  Monday  after  Beltene,  the  first  of  May.  and  the  Tuesday  after  the  pre- 

cede ^  -  'in.  tin-'  tii st  of  November,  always  fall  on  the  same  day  of  the 

month,  except  when  the  intercalary  day  of  a  leap-year  intervenes;  as  though 
naval  expeditions  on  a  certain  day  after  Beltene,  and  military  expeditions 

-  main,  were  forbidden.  The  reference  to  the  horse- 

jpecially  interesting.  The  horse  would  necessarily,  as  a  totem, 

be  a  Bacred  animal,  only  t"  be  sacrificed  on  extraordinary  occasions,  such 

as  the  inauguration  of  a  new  monarch;  the  king  must  therefore  lend  no 

countenance  t"  an  aboriginal  sacrifice  of  this  auimal  which  took  place, 

presumably  anuually,  al  Fan  Chomair.  We  may  Biippose  this  locality,  now 

unfortunately  unknown,  t"  have  been  a  sanctuarj  of  Borne  pre-Celtic  horse 
divinity. 

Beside  these  restrictions  on  his  liberty,  the  king  enjoyed  the  following 

privilegi  -•■  were,  it  i-  now  unnecessary  to  point  out,  the  true  tabus — 
the  things  Bet  apart  for  the  kii 

(  1 1   The  tish  "i  l'."\  i 
i  2 '  The  deer  "t  Luibnech, 
!  \!      inn, 

:  Bri  l.eith, 
l 

I        :  _ra, 

N.iv 

In  others,  the  geia  is  designed  to  prevent  the  repetition  of 
some  action  which  when  performed  bad  been  Followed  by  misfortune.  Ageis  with  com- 

plicated detail,  such  as  tint  which  Forbade  the  king  of  C'ruachu  "  to  race  with  the  rider 
.  grey  one-eyed  horse  in  Atli  Uallta  between  two  hurdles,"  can  only  mean  that  a  king 

"f  Cruachu  mice  really  did  the  deed  specified  :  something  untoward  happened  afterwards  : 

on  the  principle  ;■  <  '■  r  hoc,  the  king's  action  was  supposed  to  be  the  cause 
"f   the   misfortune:   and  .-    not    certain   which   of  the  details  of   the  action    had 
offended    the    Powers,    the    whole    complicated    crime   wat  minutely  specified    to   guard 

omitted  again. 

\boo  aiui  tht  Ferils  of  the  So\U,  p.  3,  quoting  Kaempfer's  Japan    17-7) 
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ami,  according  to  the  poem  of  Cuan  6  Lothchain,  which  enumerates  i  hese  tabus, 

his  partaking  of  these  dainties,  which  were  brought  I"  the  king  on  the 

•  'alends  of  August,  secured  fruitfulness  in  the  earth,  victory  in  battle,  and 
wisdom  in  counsel.1 

Mr.  A.  B.  Cook  has  already  discussed  these  tabus.2  In  addition  to  the 

important  points  which  he  there  brings  forward,  and  which  it  is  unnecessary 

here  to  repeat,  a  possible  connexion  may  lie  drawn  between  the  Boyne,  the 

river  of  the  white  cow,  on  the  bank  of  which  is  situate  the  cemetery  of  the 

kings,  and  the  well  of  the  white  cow  at  Temair.  Luibnech  is  doubtless  the 

place  of  that  name  near  Gorey,  in  Wexford,  chiefly  remarkable  as  the  retreat 

of  Finnachta,  who  in  the  ninth  century  abandoned  the  kingship  of  Connacht 

in  order  to  take  up  the  life  of  a  hermit  at  this  place.  According  to  the 

curious  story  of  the  Ecstasy  of  Finnachta*  he  was  assisted  by  certain  wild 
cattle  in  the  task  of  building  his  church,  which  seems  to  indicate  a  tradition 

that  the  cattle  of  this  place  possessed  a  supernatural  character.  There  is 

nothing  to  prove  the  sanctity  of  Brosna,  so  far  as  I  know,  except  the  passage 

before  us,  which  however  leaves  it  beyond  doubt.  That  the  water  of 

Tlachtga  should  be  sacred  to  the  king  of  Temair  will  be  intelligible  after 

what  we  have  already  learnt  about  that  place,  and  the  druidess  from  which 
it  was  said  to  have  derived  its  name. 

These  gessa  and  tabus  are  in  themselves  quite  sufficient  to  prove  that  the 

king  of  Temair  was  a  god  incarnate:  after  the  work  that  has  been  done  on 
kindred  subjects  by  Frazer,  which  has  already  been  applied  to  the  case  before 

us  by  Cook  and  by  Baudis,  there  can  be  no  possible  doubt  on  this  subject. 

But  the  question  remains,  what  god  was  supposed  to  take  up  his  abode  in 

the  body  of  the  king  ? 

Probably  a  simple  answer  can  hardly  be  given  to  this  question.  What 

has  already  been  said  would  seem  to  show  that  even  in  primitive  times  there 

was  a  complicated  variety  of  religions  and  of  cults  meeting  at  Temair.  Bui 

some  light  is  available  on  this  question  from  a  consideration  of  t ho  Assemblies 

which  at  stated  intervals  were  convened  on  the  ridge,  and  especially  from 

the  time  of  the  year  at  which  they  were  held.  The  association  ol  a  good 

kino-  with  good  crops,  and  of  a  bad  king  with  bad  crops,  would  lead  us 

prima  facie  to  expect  that  the  king  was  an  incarnation  of  the  spirit  of 

vegetation.     This  is  continued  by  the  dates  of  the  Temair  assemblies. 

The  Assemblies,  the  technical  term  for  which  is  fiis  or  oenach,  were  a 

prominent  feature  in  the  religious  life  of  ancient  Ireland.     The  chief  centres 

i  Lebor  iui  ccert,  ed.  O'Donovao,  pp.  8,  9. 
2  Folk-lore,  xvii,  1G2. 

3  Yellow  Book  of  Learn,  facs,  li'l  a  :  Book  of  BoMymote,  facs.  260  b, 



366  Proceedings  of  the  Royal  Irish  Academy. 

where  they  were  held  were  at  Temair.  Tailltiu,  Carman,  Tlachtga,  and  Uisnech. 

There  were  minor  local  festival-  in  other  centres  as  well.  It  is  noteworthy 
that  those  assemblies  do  not  seem  to  have  been  confined  to  the  tribes  in 

whose  territories  their  sites  were  situated,  bul  were  conventions  of  the  whole 

country.  This  point  is  worth  noticing,  for  it  is  often  erroneously  stated  that 

there  was  no  sense  of  unity  in  the  country  at  lame  until  it  was  imposed  from 

without.  In  point  of  fact,  though  it  would  lead  us  too  far  from  our  present 

sub  n  this  topic,  it   is  not   difficult  to  detect  traces  of  an 

underlying  sense  of  unity  throughout  the  whole  history,  obscured  to  the 

superfici  er  by  the  endless  wars  of  rival  tribes.     One  of  the  strongest. 

unifying  system  of  periodical  religious  assemblies,     We  may 

perhaps  compare  the  influence  of  the  Delphian  Amphictyony  in  developing  a 
Pan-Hellenic  instinct  among  the  disunited  states  of  Greece. 

The  centres  of  ■  i  assemblies  were  all  pre-eminent  cemeteries; 
but  it  would  l»-  rash  to  assume  that  therefore  tin-  assemblies  wore  primarily 

convened  for  tin-  worship  of  the  dead.  Tin-  assemblies  may  have  been  tin' 

cause  of  the  chi  te  for  the  cemetery,  not  <-i<;   versa.    On  the  other 
hind,  the  idence  that  an  assembly-mound  wae  presumably  a  burial- 

mound:  thus  the  Piana,  sitting  on  the  assembly-mound  beside  Sescenn  na 

nAig  .  their  leader,  a-  .1  matter  of  course,  "Who  is  the  warrior  on 
whos  wo  are  Mot   r,  we  1  thai    some  of  the  most 

important  religious  build  ["email  were  designed  bo  as  to  incorporate  a 
mound  that  has  .ill  the  appearance  of  being  a  tumulna 

We  '-.1111101  assume  thai  the  purpose  of  the  assemblies,  and  their  religious 
rites,  were  identical  it  the  different  sites  Different  assemblies  were  in  honour 

of  different  deitii  shewn  by  the  fact  that  they  occurred  on  different 

days  of  the  year.  The  assembly  of  Uisnech  foil  on  Beltene,  that  of  Tailltiu 

n  Lugnasad,  that  ofTeinairon  Sainain.'  Carman  was  a  Lugnasad  festival,1 

ami  3  n.'     This  means  that  Temaii  and  Tlachtga 

I.     Similarly  <  'aiman  and 

Tailltiu  are  t  ther.    Lug  oie  sort  of  festival  of  Lug, 

tin'  sun  .  --il.lv  the  feast  of  the  mat  riage  of  the  Bun-god  and  his  consoi  t 
(earth  or  moon):  sun-shrines. 

We  ha  en  that  it  i>  on  Lug-nasad  that  the  king  of  Temair 

sived  the  victuals  which  wi  to  him,  and  so  far  we  may  admit  an 

acknowledgment  of  _...i.     Doubtless,  one  of  his  duties  was  to  make 

n  T.mIiI  I.         -  v  i.  54. 
l.  7".  ;  ii,  77. 

I  Lect,  x,  pp.  is.  l'.t. 
Ki                                     /  !   i  8.  .'l.i.  ii.  p   846. 
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the  sun  shine  as  long  and  as  brightly  as  he  conveniently  could:  and  it  may 
perhaps  be  guessed  that  a  certain  talisman,  called  the  Enlh  C/n-ni,  dosoiibod 

as  a  golden  brooch  that  was  passed  from  king  to  king,1  was  an  amulet  for  this 
purpose.2  But  the  main  festival  of  Temair  was  not  a  solar  festival.  Il  was 
the  feast  of  the  beginning  of  winter,  when  the  annual  death  of  the  spirit  of 
vegetation  was  solemnly  celebrated. 

This  being  so,  we  might  expect  that  the  re-birth  of  the  same  being  should 
be  celebrated  at  or  near  the  vernal  equinox.  And  by  rare  good  fortune  we 
have  evidence  that  this  occasion  also  was  a  solemn  festival  at  Temair. 

The  evidence  is  afforded  us  by  the  well-known  story  of  St.  Patrick's 
proceedings  at  Temair  on  the  Easter  after  his  arrival  in  the  country  as  a 
missionary.  It  is  needless  to  do  more  than  to  remind  the  reader  that  he  lit 

the  Paschal  fire  in  full  view  of  Temair,  before  the  sacred  fire  was  there  kindled: 

a  sacrilege  so  serious  that  the  penalty  was  death.  But  the  question  of  the 

authenticity  of  this  story,  which  has  been  attacked  by  scholars  of  weight, 
is  one  which  it  is  important  to  consider  before  we  proceed  to  deduce 

anything  from  it. 

While  the  undignified  display  of  magic,  with  which  the  saint  is  said  to 

have  confounded  the  king's  druids,  is  doubtless  a  legendary  accretion,3 1  see 
no  reason  against  accepting  the  story  in  its  main  lines.  The  druidie  prophecy 

of  the  coming  of  the  "shave-pates"  required  no  supernatural  anticipation  of 
the  future.  Druidry  had  been  suppressed  in  Gaul,  and  was  eclipsed  in  Britain  ; 

but  it  still  flourished  in  Ireland,  and  we  may  suppose  that  many  persecuted 

druids  from  overseas  found  there  a  sanctuary.  From  these  refugees  the  druids 

of  King  Loeguire  would  have  heard  of  the  strange  religion  whose  ritual  is  so 

naively  described  in  the  quatrain  ascribed  to  them.  It  would  only  be  a  matter 

of  time  before  the  "shave-pates"  would  make  their  way  to  Ireland;  and  the 
druids  sought  to  warn  the  king  in  time  to  suppress  the  new  teaching,  which 

would  inevitably  threaten  their  own  supremacy,  so  soon  as  it  appeared.  Their 

recognition  of  the  Paschal  fire,  also,  needed  no  miraculous  insight.  The  druids 

doubtless  knew  that  Patrick  had  already  arrived  in  Ireland  and  was  making 

1  Revue  celtigue,  xx,  138,  421. 

2  Oru  means  a  fence,  and  it  may  perhaps  be  no  mere  coincidence  that  this  object  bore 
a  name  with  the  same  apparent  meaning  as  Roth  Fail.  In  any  case  it  was  a  tiling;  so 
sacred  that  the  bardic  demand  for  its  surrender  was  the  IabI  straw  which  broke  the 

patience  of  Aed  mac  Ainmirech,  and  determined  that  king  to  abolish  t ho  bardic  order. 

3  One  of  the  druids  was  said  to  have  been  caught  up  into  the  air  and  dashed  to  the 

ground.  This  was  the  legendary  fate  of  Simon  Magus,  who  has  an  indirect  connexion 

with  the  Temair  traditions  through  Mug  Ruith  :  the  tradition  is  probably  teaponaible  t'"t 
the  "flying-machine  "  conception  of  the  Roth  Hamach.  We  have  already  seen  that  the 

names  given  to  king  Loeguire's  druids  tiro  not  historical. 

R.I.A.  PROC,  VOL.  XXXIV,   SECT.   0,  [60] 
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headway  with  his  work  of  evangelization.  No  one  else  would  have  dared  to 

disobey  the  prohibition  against  strange  fire.  Unless  quenched  forthwith,  the 
h>ht  of  the  conquering  Faith  would  never  be  extinguished.  The  druids  of  the 

semi-  (or  wholly)  pagan  king.  Diarmait  mac  Cerrbeil,  made  a  similar  prophecy 

respecting  Ciaran  of  Clonmacnois.1  The  left-hand  turn  of  the  king  before 

proceeding  to  obey  the  druid's  behests — possibly  in  the  stone  circle  called  the 
Ivi.-rl  -  is  extremely  interesting,  and  is  one  of  those  vivid  touches  that  would 

not  have  occurred  to  a  legend-monger. 

Professor  Bury,  in  his  Lift  of  St.  Patrick,  sees  in  this  story  a  legend  framed 

by  people  with  "  an  instinct  for  scenic  effect  The  bold  and  brilliant  idea  of 
the  first  Easter  tire  flashing  defiance  across  the  plain  of  Meath  to  the  heathen 

powers  of  Tara,  and  the  vision  of  the  king  with  his  queen  and  sorcerers 

setting  forth  from  their  palace  in  the  depth  of  night  ....  is  a  picture  not 

unworthy  of  the  best  of  those  nameless  story-makers  who  .  .  .  transfigure  the 
facts  of  history.  The  Calendar  is  disregarded.  The  idea  is  that  Easter  is  to 

replace  Beltane,  the  Christian  to  overcome  the  heathen  fire;  and  it  is  a 

matter  of  no  import  that  the  day  of  Beltane  was  the  first  day  of  summer 
which  could  never  tall  on  Easter  Eve. 

I  cannot  help  thinking  that  in  tins  eloquent  passage  Professor  Bury  does 

the  hagiographera  t""  much  honour.  Scenic  effect  was  the  very  last  thing  at 

which  those  deplorably  " pedestrian "  writers  aimed.  So  much  is  this  the 
case,  that  when  we  come  across  any  specially  effective  incident,  or  what  seems 

to  be  a  Btriking  Bight  of  fancy,  in  all  the  dn-arv  waste  of  pointless  and  often 
immoral  and  mi-Christian  miracles— when,  in  shott,  the  saint  is  depicted  as 

other  than  an  inhuman  monster,  doling  out  "  shortness  of  life  and  hell"  to  all 
and  singular  as  the  penalty  for  the  least  affront— then  we  may  fairly  and 

without  paradox  affirm  that  tl  good  to  be  false,  and  that  here 

the  real  .-aim  is  shown  r  delightful  colloquy  of  St.  Patrick  with  the 

.simple-minded    maiden-  hu  —the   beautiful    interview  (infamously 
travestied  by  Moore  in  his  Irish  Melodies)  between  the  hermit  of  Inis 

Cathaig  and  her  who  Would  have  shared  his  devotion — the  noble  death- 

-  '  iaran.one  of  the  most  impressive  passages  in  Christian  literature 
— the  dignified  and  solemn  self-revelation  of  the  Confessio  Pairieii—  such 

treasures  as  •  wit  of  mediaeval  hagiographera  to  invent. 

i.  73  ;  ii,  76. 

-  Op.  «*.,  pp.  106  7 
3  This  pretty  story  has  l>een  spoilt  V>y  some  mawkish  sentimentalist,  who  has  added 

a  tag  which  made  the  chtldrti  I  'heir  meeting  with  the  ̂ :uiit  !     Had  the  incident 
terminated  in  so  gruesome  a  fashion,  we  should  have  beard  no  more  of  St.  Patrick,  for  his 
numerous  enemies  would  have  had  i  arraigning  him  on  the  charge  oi 

killing  the  king's  daughters  hy  poison  or  by  ma 
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They  are  the  true  Acta  Sanctorum  Hibemiae,  and  we  can  only  regret  that 

there  are  so  few  of  them.  Take,  by  way  of  contrast,  a  single  short  example 

of  hagiographical  imagination.  We  read  in  the  Life  of  St.  Ciaran  of  Clon- 

macnois  that  when  he  was  setting  up  one  of  the  posts  of  his  church  he  called 

out  "  This  in  the  eye  of  Tren  "-—a  person  who  had  been  hostile  to  the  saint  — 

whereupon,  we  are  told,  Tren's  one  eye  burst  in  his  head.1  The  tale  anni.-i-. 
a  mild  interest  as  an  illustration  of  the  belief  in  sympathetic  magic;  but  the 

blockheads  who  concocted,  the  dullards  who,  unmoved  with  indignation, 

listened  to,  a  libel  so  atrocious  on  one  of  the  most  Christ-like  of  Christ's 
followers  in  Ireland,  would  have  been  quite  incapable  of  the  flight  of  dramatic 

fancy  with  which  Professor  Bury's  theory  credits  them. 
But  apart  from  this  argument,  which  is  purely  psychological  and  sub- 

jective, there  is  a  more  serious  objection  to  Professor  Bury's  criticism.  The 
mistake  of  supposing  that  the  fire  lit  by  the  king  was  the  fire  of  Beltene  was 

exposed  long  ago  by  O'Donovan.'3  In  fact,  there  is  no  evidence  that  the  fire 
of  Beltene  was  ever  lit  at  Temair  at  all.  The  Lismore  Life  of  St.  Patrick 

asserts  that  the  king  was  celebrating  his  own  birthday,'1  and  the  statement 

has  been  copied  more  than  once  from  O'Donovan's  quotation.  There  is  little 
or  no  evidence  of  the  celebration  of  birthdays  as  a  practice  in  pre-Christian 

Ireland4 ;  but  the  hagiographer  spoke  more  truly  than  he  knew. 

Easter  in  a.d.  433,  the  year  of  St.  Patrick's  coming  to  Temair,  fell  upon 
26  March.  As  the  Paschal  Fire  was  lit  on  Easter  Eve,  the  festival  which  the 

saint  violated  was  held  on  25  March.  This  is  the  very  date  on  which,  in 

many  places,  the  resurrection  of  the  deity  of  vegetation  was  celebrated.  For 

the  facts  I  may  refer  the  reader  to  Frazer's  Adonis,  At/is,  Osiris,  i,  306.  The 
death  and  resurrection  of  Attis  were  celebrated  in  Rome  on  the  25th  day  of 

March.  The  date  corresponds  to  the  9th  of  Elaphebolion,  the  dale  of  the 

City  Dionysia  of  Attica.6  The  happy  chance  of  the  incidence  of  Easter  in 

the  year  after  St.  Patrick's  landing  is  what  apologists  used  to  call  an 

"undesigned  coincidence,"  that  goes  far  to  prove  (a)  the  recurrence  ol  a 
spring  festival  at  Temair  on  25  March,  and  (&)  the  substantial  historioity  ol 

the  story  of  St.  Patrick's  proceedings.  It  further  explains  how  the  king 

was  said  to  have  been  celebrating  his  "birthday."  It  need  not  have  been 
the  birthday  of  the  man  called  Loeguire  mac  Ncill ;   but  it  was  the  natal 

1  Lismore  Lives,  line  4399. 

-  Lebor  na  ccert,  introduction,  p.  50. 
3  Ed.  Stokes,  line  268. 

*  Though  some  sort  of  connexion  seems  to  have  been  recognized  between  persons  boil] 

on  the  same  day  of  the  year  :  see  Todd  Lett  ,  xiv.   16. 

•"'  Cook,  Zeus,  i,  [>]>.  680  ff. 50»J 
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day  of  the  spirit  of  vegetation,  of  which  Loeguire  was  the  incarnation  and 

representative.1 
Incidentally  we  may  notice  that  this  presupposes  the  adoption  in  Ireland 

of  the  Julian  Calendar.  We  need  not  assume  that  the  knowledge  of  the 

Roman  alphabet  was  the  only  indirect  gift  tliat  the  Roman  Empire  had  made 

to  Ireland,  even  though  Rome  never  took  the  trouble  to  conquer  the  country. 

Once  the  principle  of  the  Julian  calendar  became  known,  its  easy  applica- 

bility to  the  recurrent  phenomena  ol  the  solar  year  would  commend  its  adop- 
tion; and  we  have  here  an  additional  piece  of  evidence  that  Ireland  was  by 

no  means  outside  the  current  of  general  European  life  during  the  centuries 

preceding  the  introduction  of  Christianity. 

The  festivals  of  Teinair were  thus  coincident  with  the  vegetation  festivals 

of  the  year;  the  annual  birth  and  death  of  the  Bpirit  of  the  crops.  But  these 

were  not  the  only  festivals  held  throughout  the  year.  We  have  already  seen 

that  the  annual  supplies  were  brought  f«u  the  king's  use  on  Lugnasad.  We 
may  fairly  assume  that  the  Midsummer  celebrations  were  also  held  there, 

as  they  were  universally  throughout  the  country;  the  tires  of  St.  John  still 

lighted  in  the  West  are  the  relics  of  this  recurring  anniversary.  And  it  may 

be  that  the  Btrange  Btory  of  the  decapitation  of  St  John  the  Baptist,  the 

saint  of  Midsummer  day,  by  Mug  Uuith.  may  be  founded  in  an  annual  celebra- 
tion "\  the  cutting  of  the  last  sheaf  of  the  harvest.  Frazer  has  collected  an 

abundance  of  illustrative  '■•ample-  of  this  rite,"  which  is  often  performed  by 
a  special  person.  It  may  be  that  in  Ireland  the  duty  was  assigned  to  the 

functionary  to  whom  the  bull-roarei  was  entrusted. 

A  passage  which  has  1   n  interpolated    into  Togdil  Bruidiu    Dd  Derga 

information,  that  seems  to  be  authentic  ae  to  how  the  Samain  tires 

were  lit,     When   -  rick  lighted  his  Paschal  fire  be  "struck  it,"  pre- 
sumably with  a  tlint.3    This  v.  -ii y  a-  be  was  a  uewcomer.     But  the 

Bruden  Da  Derga  passage     the  original  of  which  will  be  found  in  Bevtu 

.\n.   I'j'.'i  implies  that   a    perpetual   tire  was  kept  burning    from 
Sam. on  to  Samain,  the  new  tire  being  lighted  from  an  ember  of  the  old.     An 

tion  called  tore  tened,  "i  tore  caille,  meaning,  apparently/  tire-boar,  or 
forest   =  tim  .  n  .-  made.     This  seem-  to  have  been  a  structure  of 

litted  closely  together,  in  the  bean  of  which  the  Bra  wot  lighted,  so 

that  if  a  log  were    removed    the    fire  would    blaze   out   of    the    opening/ 

I    two  tin-  ingenious  observation  i>>  Mr   Cook. 
specially  chap,  v  of  Spirit*  of  Ou  Com  and  of  Ok   II 

Bobt  .  [.  i.  ;.    ,.,..  326      Set  Stokes's  note,  ad  loe. 
1  W  hy  si). mid  the  erection  have  been  calle<l   i   •  "       W  is  it  supposed  to  be  the  image of  a  boar-divinil 

"ee  loc.  cit.,  p.  loo. 
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Something  like  the  pyramidal  structure  in  the  "clavie"  burnt  annually  at 
Burghead1  seems  to  be  indicated.  When  the  erection  had  burnt  down,  the 

embers  were  taken,  and  "stones  placed  in  the  Samain- fi  re  " — that  is  to  Bay, 
the  fire  was  slowed  down  so  as  to  be  kept  alive  through  the  year ;  and  the 

fire  of  the  following  Samain  was  re-lit  from  the  embers.  The  writer  of 
this  gloss  supposed  that  the  succession  of  Samain  fires  had  begun  in  the 

beacon  lit  at  Da  Derga's  Hostel  on  the  occasion  which  is  described  in  the 
romance.  In  this  we  need  not  follow  him  ;  but,  as  is  always  the  case,  the 

fact  that  such  an  explanation  is  given  is  evidence  of  the  real  existence  of  the 

thing  to  be  explained — in  this  case  the  unbroken  succession  of  the  Samain 
fire.  The  king,  as  representative  of  the  divinity  that  kept  the  sun  alight, 

was  bound  to  keep  alight  a  perpetual  fire  at  Temair;  and  to  cause  it  to 

blaze  up  at  Samain,  when  the  sun  was  dying,  and  at  the  vernal  equinox,  in 

order  to  quicken  the  sun's  reviving  flame.  In  the  same  way,  the  Paschal 
fire  burnt  continuously,  and  was  the  source  from  which  the  other  fires  of  a 

monastery  were  lighted.  When  the  Paschal  fire  of  St.  Ciaran's  monastery 

at  Saigir  was  maliciousl)'  extinguished,  the  brethren  had  to  make  shift  with- 
out a  fire  at  all  until  it  was  miraculously  re-kindled.2 

The  passage  above  quoted  from  1'ogdil  Bruidnc  Da  Berga  implies  that  the 
Samain  festival  was  held  annually  at  Temair.  The  constant  tradition  that 

appears  throughout  Irish  literature  is,  however,  that  it  was  a  triennial 

celebration.  The  two  statements  are  not  necessarily  inconsistent.  The 

celebration  may  have  been  held  annually,  but  only  publicly  every  three 

years.  Certainly  the  festival  which  St.  Patrick  interrupted  seems  to  have 

been  confined  to  the  household  of  Temair.  We  may,  perhaps,  venture  to 

compare  the  Eleusinia,  which  took  place  annually,  but  "seem  to  have  lien 

conducted  every  four  years  with  especial  splendour.''3  Every  year  there  was 
a  festival  at  Temair,  but  only  every  three  years  was  there  a  congress.'  As 
Temair  declined  in  religious  interest,  owing  to  the  advance  of  Christianity, 

the  celebration  of  the  fiis  became  irregular.  The  last  celebration  recorded 

was  in  559  or  560  a.d.  Four  years  later  the  king  Diarmait  mac  Cerrbeil 

was  murdered.  He  appears  to  have  been  the  last  king  with  pagan  sympathies, 

and  the/eis  thus  came  automatically  to  an  end.  Ii  was  natural  for  the  later 

hagiographers  to  connect  this  cessation  of  the fOs  with  the  curse  of  Ruadan, 

1  See  Reliquary  and  Illnst ratal  drcluteologist,  i  (1895),  22. 
•  Betlux,  Chiardin,  in  Silva  Gadelica,  i,  14  ;  ii.  L5. 
3  Farnell,  Quits  of  the  Greek  States,  iii,  l(io. 
4  For  the  meaning  of  such  periodical  festivals  at  intervals  of  more  than  one  year,  Bee 

the  very  ingenious  explanation  in  Frazer's  Spirit*  of  tht  <  'm  n  und  of  the  Wild,  i,  77  Bqq. 
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and  to  infer  that  not  only  was  the  triennial  festival  abandoned,  but  that  the 

ridge  itself  had  been  deserted. 

It  is  needless  to  enter  here  into  the  general  question  of  the  nature  and 

purpose  of  fire-festivals  such  as  these.  Much  has  been  written  on  this 
subject  in  recent  years;  and  we  must  confine  ourselves  in  the  present  study 
to  Temair. 

Besides  hie  function  as  a  surety  for  the  goodness  of  crops,  the  king  was 

responsible  for  the  fruit  fulness  of  the  cattle.     A  bad  king  i.s  marked  by 

failure  in  the  cattle,  as  woll  as  in  the  harvest.     Be  is  likewise  responsible 

for  failure  in  the  fishing. 

Returning  to  the  question,  which  god  was  incarnate  in  the  king,  reference 

should  be  made  t"  Mr.  Cook's  articles  on  the  European  Sky-god,  already 
alluded  to.1  Much  evidence  will  there  be  found  pointing  to  Nuadu  as 

the  favoured  deity.  The  most  noteworthy  of  these  i-  the  passage  in  Coir 

I  mann*  to  the  effect  that  Irel  Faith,  the  king  who  followed  Eremon  in  the 

kingdom  -was  the  Nuadu  Airgetlam  of  tin-  Bons  of  Mil,  but  we  know  not  how 
tlmi  •  itamair  eidh  dia  in).     I  refer  to  this,  as  it  is  a  most 

valuable  testimony  to  the  care  with  which  the  writers  of  this  and  similar 

compilations  recorded  what  they  found  in  the  documents  before  them,  even 

when  they  confessedly  were  unable  t"  comprehend  them, 

Mr.  '  ik  Bhows  also1  that  Lug  was  supposed  to  be  immanent  in  the  king: 
and  ii  may  be  further  suggested  that  the  divine  woodsman  Esus  (by  whatever 

name  he  was  railed  in  Ireland)  was  also  resident  within  him.  Esus  is 

represented  felling  a  tree,  under  which  Btands  the  Bun-bull,  Tarvos  Ti  igaranos, 
on  the  famous  altars  of  Paris  and  Treves.  Now  in  the  monotonous  list  of 

kings  contained  in  the  " official  histories,"  one  of  the  details  told  about  all 

the  important  kin--  is  that  they  i '  many  plains  of  timber.    This  was 
a  work  of  practical  utility,  and  the  annalists  doubtless  regard  it  as  such  and 

nothing  more.     IJut  i  ssible,  without  undue  straining  of  probability,  to 

something  deeper  ini< >  a  statement  which  is  repeated  with  Buch  frequency. 

The  divine  woodman  alone  was  privileged  to  cut  divine  trees.  It  was  the 

king  gative  ;i>  the  incarnation  of  Esus.1 
multiplicity  of  incarnations  can  best  be  explained  by  supposing  that 

these  important  Celtic  gods  have  entered  into  the  inheritance  of  some  older 

divinity.  .Such  a  divinity  is  Fal,  who  has  no  place  in  the  "official"  genealogies 

1  See  especially  the  part  contained  in  Folk-lore,  xvii,  2C-71. 
J  Iritdu  TtxU,  iii,  p.  326. 
3  Folk-lore,  xvii,  157,  343. 

4  For    classical   parallels  see  Mr.   Cook's  article  Z<-\i*.   Jupiter,  find  (hi    Oak,   in  the 
VUissiail  Ktrieic,  xvii,  especially  at  pp,  ISO.  181. 
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of  the  Tuatha  De  Danann.  Now  a  curious  passage  in  Coir  Ainmum  hints  at 

a  tale  of  a  marriage  between  Fal  and  Nuadu,  which  would  imply  that  Fal, 

in  spite  of  the  masculine  form  of  his  name,  was  a  goddess.  We  are  told  that 

king  Nuadu  Finn-Fail,  who  is  of  course  only  an  "  avatar "  of  t  lie  deity, 
derived  his  name  from  his  being  "a  fair  man,"  and  because  he  was  in  the 

habit  of  "  sporting  with  and  making  love  to  "  the  Stone  of  Fal.1  This  seeine 
to  indicate  a  deep-rooted  doubt  as  to  the  sex  to  which  Fal  belonged.  Such 
an  uncertainty  is  not  quite  the  same  as  a  change  of  sex  which  has  befallen  a 

deity  in  the  course  of  his  history.2  Venus  is  a  well-known  example  of  the 
latter  phenomenon.  Tt  is  rather  an  indication  that  the  god  was  borrowed  at 

the  first  from  some  external  source,  without  complete  knowledge  of  his  special 
characters. 

Now,  it  is  worthy  of  notice  that  there  is  a  very  ancient  Italian  god  who  also 

shows  an  uncertainty  as  to  his  sex.  This  is  the  deity  of  shepherds,  Tales  by 

name,  honoured  on  his  solemn  feast,  the  Parilia,  held  on  21  April,  but  other- 

wise, apparently,  forgotten.3  The  Parilia  was  a  festival  designed  to  secure  the 
fertility  of  cattle.  Among  the  rites  of  the  festival  was  the  driving  of  sheep 

through  or  between  fires ;  for  the  survival  in  these  countries  of  similar  rites 

down  to  our  time,  on  Mayday,  see  Rhys,  Celtic  Folklore,  i,  309.' 

When  we  recollect  that  the  feast  of  St.  "Ibar"  of  Beg- Eire,  alias  Inis 
Fail,  is  23  April,  only  two  days  after  the  Parilia,  we  are  tempted  to  wonder 

whether  there  is  not  here  something  more  than  accident.  The  philologists  will 

no  doubt  remind  me,  firmly  but  {more  suo)  not  very  gently,  that  the  names  Fal 

and  Pales  cannot  be  regarded  as  possessing  more  than  a  superficial  resemblance. 

This  we  may  graut  freely — if  they  are  to  be  regarded  as  a  genuine  Indo- 
European  inheritance.  Put  what  if  the  name,  like  the  deity,  is  a  loan  from 

without  ?  Is  it  impossible  that  in  this  seemingly  bisexual6  deity,  buried  deep 
in  the  traditions  of  Celtic  and  Italian  tribes  alike,  connected  with  agricultural 

or  pastoral  rites  in  both  communities,  celebrated  on  almost  the  same  day  in 

1  Irische  Texte,  iii,  326. 

•  We  use  masculine  terms  and  pronouns  throughout  this  ami  the  following  paragraphs 

to  avoid  cumbersome  expressions  such  as  "his  or  her"  which  the  limitations  ol  the 
English  language  would  otherwise  impose  upon  us. 

•'Sec  Frazer,  The  Magic  Art,  ii,  chap,  xix  ;  also  the  article  Pales  in  Roscher's 
Lexikon . 

4  See  also  Keating,  Forus  Feasu  (I.T.S.),  a,  240. 

^1  use  the  word  "bisexual"  advisedly,  for  the  very  remarkable  figure  from  QuiUy 

(Loire -Inferieure),  illustrated  in  Bulletin  de  In  Sod  '  d'  Inihropologii  dt  Pains,  Ber.  iv. 
vol.  x,  p.  144,  is  evidence  for  the  existence  of  a  hermaphrodite  deity  among  the  Conti- 

nental Celts.  The  figure  is  in  the  squatting  attitude  "t'  Cernuunos,  ami  may  well  be  the 
representative  of  a  type  that  became  a  connecting-link  between  the  male  Oernunnoa 

figures  and  the  female  "Sheelah-na-gigs." 
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both  communities,  we  are  to  see  some  god  of,  let  us  say,  an  ancient  Neolithic 

non-Aryan  tribe  in  Central  Europe  ? 
And  here,  perhaps,  is  the  direction  in  which  we  are  to  look  for  the  solution 

of  an  old  puzzle.  In  a  tenth-century  Ms.  preserved  in  Merseburg  Cathedral, 
there  is  written  a  charm  for  the  cure  of  a  lame  horse.  The  charm  is  one  of  a 

well-known  type,  which  relates  in  the  fewest  pussiMe  words  (sometimes  in 

prose,  sometimes  in  rude  verse  .  the  story  of  a  cure  performed  by  some  sacred 

personage.     Take  the  following  as  an  example  of  the  commonest  form  : — 

(  de  Dieu  s'as 
Notre- Dame  de  Caly  vint  ct  lui  dit — 
■■  Pti  rre,  quefais-tu  Id 
••  Dame,  r'est  pour  Ic  mal 

I>c  man  chef,  qusje  me  suit  mis  Id." 
■■  Saint  Pierre,  tu  te  ■■ 

.1  Saint- Agie  tu  t'en  . 
Tu  prei  tint  onguent 
Det  plates  mortellei  de  Notre- Seigneur : 

Tu  t'i  n  graisst 
lit 

i.'  "'
 It  needs  do  argument  t"  prove  tint  Buch  a  charm  is  of  pagan  origin,  and 

that  names  and  Formulae  sacred  in  the  Christian  Faith  have  been  substituted 

for  names  and  foi  mulae  of  an  elder  faith  ;  further,  that  the  charm  is  a  wort- 

down  folk-story.  The  personage  invoked  (in  the  above  example  Nbtre-Dame 
de  Caly)  is  reminded  of  .1  marvellous  cure  with  which  he  or  she  is  credited  in 

some  current  populs  t   t  t   peat  the  act  of  power  fenr 

the  benefit  0!  the  Bufferer  using  the  charm.     The  Merseburg  charm  differs 

from  the  majority  of  its  kind  in  preserving  the  pagan  names.     It  runt 
follows  : — 

run  ;i  In* Do  wart  demo  B  >lon  sin  vuoz  birenkit. 

•  Sinhtgw  s  ••  naera  mister, 
Thu  bigtit 
Thu  nda. 

tiki,  s6sc  lidirenki, 
Bin  :■  bin  i,  I>1  wit  zi  bhioda, 

Lid  z»  geliden,  sose  geltmida  sin.5 

'  From  LI     -  .  .   •  .  L*  Folk-lc  ■     ■    II  ■         1  Paris,  Mnisonneuve  et  Leclerc), 

-  Jacob  Grimm.  K  v..l    li,  p,  11  el  Mqq.     I  have  to  thank  Mr.  A    B. 

i  '.H.k  for  calling  my  attention  t"  Bome  of  the  lite]  it  urc  on  this  charm. 
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"  P''ol  and  Wodan  fared  to  a  wood, 

There  was  Balder'*  foal's  foot  wrenched. 
Then  charmed  Sintbgund,  Sunna  her  sister, 
Then  charmed  Frua,  Volla  her  sister, 

Then  charmed  Wodan,  as  he  well  knew  [how]. 

As  bone  wrenching,  so  blood-wrenching,  so  limb-wrenching, 
Bone  to  bone,  blood  to  blood, 

Limb  to  limbs,  as  though  they  were  glued." 

The  story  alluded  to  is  nob  elsewhere  recorded  ;  but  its  outline  is  quite 

clear.  Wodan  and  his  companion  find  Balder  in  difficulties,  owing  to  his 

horse's  lameness.  The  obscure  goddesses  named  have  vainly  tried  to  charm 
the  injured  limb — the  tale,  like  the  common  motive  of  the  three  brothers, 

narrated  two  failures  to  accomplish  the  task,  and  the  success  of  the  third 

attempt,  made  in  this  case  by  AVodan.  How  far  the  original  story  entered 

into  the  details  of  the  operation,  and  the  reason  for  the  failures,  we  have  no 

means  of  knowing.  Our  present  interest  is  not  with  these  unanswerable 

questions,  but  with  Wodan's  companion. 
His  name  is  unknown  elsewhere  in  the  vast  range  of  Teutonic  literature. 

The  context  shows  clearly  that  he  is  a  god  ;  but  what  god  ?  Grimm  would 

equate  him  to  Balder;1  but  as  Chantepiede  la  Saussaye,  in  his  Religion  of  ///■■ 
Teutons,  points  out,  he  does  not  explain  why  Balder  appears  under  his  own 

more  usual  name  in  the  following  line.  To  this  we  may  add,  that  surely  the 

sense  of  the  passage  is  that  Wodan  and  his  companion  came  to  the  assistance 

of  Balder,  as  in  the  charm  previously  quoted  Notre-Dame  came  to  help 

St.  Peter,  and  as  those  who  used  the  charm  prayed  these  supernatural  beings 

to  come  to  their  aid. 

Though  the  god's  name  is  unknown  elsewhere,  Grimm,  with  the  clue 
afforded  by  the  charm,  has  discovered  reminiscences  of  him  in  certain  place- 

names.  Such  are  Pfalsau  in  Bavaria,  formerly  Pholesaiiiva,  "  Phol's  island  "  ; 

Pfalzpoint,  formerly  Pholesptwut,  "  Phol's  enclosed  held  " ;  Phulsborn,  formerly 

Pholesbrimncn,  "  Phol's  spring."  He  has  further  discovered  from  certain  legal 
records  of  the  Palatinate  of  Upper  Rhinelaud  that  the  second  day  of  May 

was  in  that  region  called  Pfuhltag  or  Pulletag,  meaning  apparently  "  Phol's 

day."  It  is  noteworthy  that  the  region  where  these  names  occur  is  the 

country  intercepted  between  the  upper  waters  of  the  Rhine  and  those  of  the 

Danube,  the  country  where  for  other  reasons  D'Arbois  de  Jubainville  fixed 
the  cradle  of  the  Celts. 

In  some  other  comparisons  Grimm  hardly  appears  so  happy.  The  earth- 
works and  other  structures,  called  in  modern  speech  Teufelsgraben,  Pfalgraben, 

'  Teutonic  Mythology,  tr.  Stallybrass,  vol   iii.  p.  xix. 
B.l.A.  PKOC,   VOL.  XXXIV,   SECT.  C.  [51] 
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PfaMtobel,  Schwringraben,  he  would  associate  with  (he  name  thus  recovered — 

the  last  on  account  of  a  supposed  M.H.G.  word  fol,  meaning  "boar."  But 

we  have  here  in  Ireland  a  "  Black  Pig's  Dyke  "  independently  of  the  essential 
link  of  Middle  High  German.  As  for  the  words  compounded  with  pfal.pfald, 

he  tells  us  that  the  commonly  received  etymology  from  Pfahl,  "  stake,"  cannot 

he  right,  as  there  are  no  stakes  in  the  structures.  This  observation  we  now 

know  to  be  erroneous.  Further,  notwithstanding  the  coincidence  of  Phol's 

day   with  th        -  -         Ml   hardly   see  my  way  to  follow  him  in 

equating  the  name  Phol  with  the  fi 

rtissitr         -        »nl  that  although  Phol  takes  no  part  in  t lie  proceedings, 

his  name  is  ment  that  of  th     s         Wbdan.     This  suggests  a 

superiority  that  i  iccounted  for.  with  thi  before  us,  only  on  the 

hyp  rior  antiquity.     We  have,  in   short,  in  the  charm  an 

interesting  ease  <>f  the  stratification  of  two  pre-Christian  faiths,  just  as  in  the 

ich  illustration  we  hav<  inand  a  pre-Christian  faith  superposed. 
Wodan  and  Frua,  who  wil  e  the  only  characters  in  the  scene  whose 

nam<  •  the  place  of  Borne  pre-Germanic  gods,  as  Our 

take  the  place  of  pre-Christian  beings  in  the  charm 

from   II  In    this  connexion    it  may  not  1"-  without   meaning 

that  the  hi  a  peculiar  way— P'ol,  with  the 
the  /'.     I-  sibly  an  attempt  at   representing  the  to  him 

unwonted  and  f<  nd  "f  ̂ .  a  p  followed 

In  Carui  vol.  it,  pp.  14-21,  ai-e  given  a  number 

3  from  the  -  Highlands  sembling  that  of 
hardly  be  unrelated  to  it.     Most  probably  they  and 

the  Me  derived  from  a  common  source.    The  Gaelic  charms 

Item  Christ   takes  the  place  of  Wodan 

anil  in   two  of  them  Si     Brigid   is  introduced,  not  unsug- 

ve\j      I'  g  what  <  I  liints  at,  as  to  a  connexion 
ii   Fal  and  Nuadu,  may  we  permit  ourselves  to  guess 

that  in  an  ol  ■:  the  incantation  .'■'  scupied  the  place  held  in 
■  W      u         I:   rruption  involved  would  he  easy 

and  natural  in  a  Ten'  inch  of  the  tradition. 

to  say  the  lea  worthy  that  when  we 

fish  in  tl  ilian  theology,  we  hook  Pales;  when  we  plumb 

Teutonic  relig  P         md  far  down  below  the  surface 

of  the  tronbli  ic  divinities  w<-  discover  Fdl.    It  may  be  added  that 

in  A  ••  find  a:  i  iinary  Wing,  by  name  Photos.     He  looks  like 
ut  is  in  parentage   and    d  a    totally  different  from  the 
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orthodox  Centaurs.1  He  is,  in  fact,  just  the  sort  of  being  that  would  develop 
out  of  an  ancient  hippanthropic  deity  who  had  originally  no  connexion  with 

Centaurs,  but  who  found  himself  among  a  people  that  had  evolved  the  concep- 

tion of  the  normal  type  of  those  disagreeable  creatures.2  We  may  suppose  that 
Phol  was  likewise  a  deity  who  had  something  to  do  with  horses,  otherwise  his 

appearance  in  the  Merseburg  charm  would  be  inexplicable.  Fal  had  certainly 

a  great  deal  to  do  with  the  inauguration  of  the  divine  horse-king  at  Temair. 

There  is  no  such  traceable  connexion  of  Pales  with  horses.  Bui  perhaps  all 

these  scattered  beings,  taken  together,  enable  us  to  get  a  little  nearer  to  the 

"Divine  Horse-man,"  with  whom  we  began  our  study  in  these  devious 
paths. 

At  any  rate,  Fal  belongs  certainly  to  an  older  stratum  of  belief  than  the 

divine  beings  among  the  Tuatha  De  Danann,  who  are,  so  to  speak,  the  dii 

consentes  of  Irish  Celtic  tradition.  Except  the  one  passage  quoted  from  C6ir 

Anmann,  hinting  at  some  sort  of  connexion  between  Nuadu  and  Fal,  there  is 

no  trace  of  any  relation  between  Fal  and  the  Tribe  of  Danu. 

But  if  Fal  be  borrowed  from  some  non-Aryan,  neolithic  (?)  pastoral 

horse-divinity,  the  ceremonies  at  the  stone  of  Fal  which  completed  the  induc- 
tion of  the  king  would  become  the  more  intelligible.  Fal,  the  horse  divinity, 

standing  somewhere  near  Duma  na  Bo,  the  mound  of  the  sacred  cow,  accepted 

the  new  king,  if  indeed  he  did  not  infuse  his  personality  into  him  by  his 

mysterious  scream.  The  bull-roarer  does  not  appear  to  have  been  used  in 

the  Parilia  rites;  but  this  might  have  been  a  local  legacy  from  pre-Celtic 

rites  at  Temair,  and  peculiar  to  that  site.  To  some  similar  local  contamina- 

tion we  may,  perhaps,  trace  the  different  calendar  days  sacred  to  the  god  in 

Italian,  Celtic,  and  Teutonic  centres.  It  is  a  difficulty  in  the  way  of  the 

complete  identification  of  Pales,  Phol,  and  Fal,  that  the  first  is  celebrated  on 

21  April,  the  second  on  2  May,  while  the  chief  festival  of  Temair  seems  to 

have  fallen  in  Samain,  at  a  different  lime  of  the  \e.u  altogether.  The 

transference  of  the  festival  to  near  May-day  (as  in  the  lihiueland)  is  perhaps 
not  difficult  to  understand;  and  if  there  were  any  evidence  (which  there 

is  not)  that  May-day  was  specially  celebrated  at  Temair.  our  troubles  would 

be  greatly  diminished.  For  the  Samain  feast  began  a  fortnight  before 

1    November;3    and    if    the   Hellene    feast    began    equally    early,    it    would 

'  See  Resetter's  articles  Keniauren  and  Pholos. 
■  The  Master  of  Emmanuel  writes  to  me:  "*6\ot  has  no  early  authority  in  Qreek,  Theo- 

critus being  apparently  the  first  to  mention  him  :  though  of  course  he  may  be  very  much 
earlier.  There  is  no  obvious  etymology  for  the  name  in  Greek  i  it  therefore  might  quite 
well  be  non-Greek  or  prae-Greek.  Hut  when  u  comes  to  borrowing  from  an  unknown 
language  there  are  no  rules  one  can  go  by. 

3  Sdva  Gadelica,  vol.  i,  3l!t  :  vol.  ii,  360. 

[51  ] 
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include  the  date  of  the  Parilia.  The  evidence  at  our  disposal  would  indicate 

that  the  Pavilia  was  maintained  at  or  near  the  proper  date  when  the  worship 

of  Fal  was  established  at  Beg  Eire  (as  witness  the  incidence  of  St.  lbar's  day) ; 
but  that  when  it  was  centralized  at  Temair,  the  paramount  importance  of  a 

previously  existing  Samain  feast  eclipsed  the  true  festival  of  Fal,  and  it  fell 

into  disuse.  It  is  possible  also  that  ii  was  absorbed  by  the  mid-March  festival 
of  Temair.  to  which  we  have  already  made  allusion. 

The  varied  activities  of  the  periodical  assemblies  are  described  for  us  in 

many  places,  especially  the  Dind-i  of  Carman,'  which  has  long  been 
recognized  as  our  chief  source  of  information  on  the  subject     It  is  needless 

inalyze  this  poem  here.     But  a  very  interesting  passage  in  the  poem  on 

X.i--  must  not  be  overlooked,  as  linking  the  assemblies  with  the  periodical 
that    took    place    annually   in    many   centres    of   cultus.     The 

lamentations  for  the  wiv<  -        Lug,  the  sun  _  analogous  to  the  Adonis, 
Attis,  Tammuz,  and  similar  commemorations  of  which   Frazer   and   other 

lents  of  early  ceremonial  have  collected  a  large  number  from  all  over  the 

world.     Besides  the  games,  hucksl        ge    legal  proc   lings,  ami  the  like, 
which  were  carried  on  on  these  occasion-,  there  Beem  also  to  have  been  acts 

of  divination  and  oracle-j  in  Medb  had  the  events  of  the  year 

told  to  her  at  Samain.'     Thea  -  sometimes  distinguished  by 
an  ingenious  ambiguity  worthy  of  the  Delphic  Pythia;  witness  the  prophecy 

that  King  1.  j  should  meet  his  death  "between  Eire  andAlba"(two 
hills  of  the  names  i.  or  that  Find  mac  Umaill  would  perish  after  drinking 

from  a  horn — a  prophecy  fulfilled  by  tin-  name  of  the  place  where  he  drank 
from  a  well.' 

1  lie  manifestations  of  religion  with  which  we  have  horn  concerned,  with 

the  exception  of  the  i!i<-  bull-roarer,  are  to  he  associated  with  the 

tic  invaders  of  the  country.  But  Temair  was  a  religious  centre  before 

the  coming  of  the  Celtic-speaking  peoples,  Tin-  cults  which  these  intro- 

duce''! were  grafted  on  to  the  religious  ritea  of  their  pre  We  must 
therefore  now  enquire  what  the  latter  may  have  been. 

We   find   at   Temair  traces   of  the   cult   of  sacred  animals,  sacred   t   B, 

1  of  the  dead.  Most  or  all  of  these  are  to  be  assigned  to  the 
B 

•  1  •    •  i  iy  he  either  real  or  imaginary.     <n  the  cult 
of  the  latter,  which  take  the  form  of  n  we  may  perhaps  see  a  trace  in 

3 

p.  (8  ;  sic  p.  50,  line  •_".•  et  *qq. 
i.  178;  H 

n  Meri  i  -  Calk  Finntrdga,  \i.  74. 
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the  stone  of  the  Mata  at  the  south  end  of  the  ridge,  and  the  mound  of  the 

Luch-donn,  the  Brown  Mouse — really  a  terrible  monster,  in  spite  of  his 

insignificant  name — at  the  northern  end.  But  it  is  the  cult  of  real  animals 

which  was  by  far  the  most  important. 

The  only  name  common  to  the  three  versions  of  the  "epic"  dynasty,  which 

we  have  set  forth  in  a  previous  section,  is  Fiachu.  "We  infer  from  this  thai 
Fiachu  is  a  name  from  the  original  epic;  indeed  this  one  word  is  the  only 

fragment  of  the  epic  which  has  survived.  In  two  of  the  versions  of  the 

dynasty,  this  Fiachu  is  associated  in  a  curious  way  with  cattle;  and  we  have 

already  inferred  that  in  the  Celtic  epic  Fiachu  was  a  culture-hero,  who  taught 
the  arts  of  the  pastoral  life  to  his  people. 

The  invaders  found  their  predecessors  worshipping  a  cattle-divinity  on 
the  ridge.  The  cult  of  this  deity  took  the  form  of  the  maintenance  of  a 

sacred  cow,  or  of  sacred  cattle,  in  which  the  god  was  doubtless  supposed  to 

be  immanent.  The  existence  of  sacred  cattle  on  the  ridge  is  testified  to  by 

the  name  Duma  na  £6,  the  "mound  of  the  cow,"  so  called  from  Glas  Temrach, 
the  grey  cow  of  Temair,  and  by  the  name  of  the  two  wells,  that  of  the  White 
Cow  and  that  of  the  Calf. 

With  this  aboriginal  cow-divinity  the  invaders  probably  identified  the 
Fiachu  of  their  own  traditions. 

At  this  stage  a  question  naturally  arises.  Was  the  "  Grey  Cow  "  or  the 
"  White  Cow  "  one  animal,  which  lived  and  died  once  for  all  and  was  buried 
within  the  mound  called  Duma  na  116;  or  was  there  a  succession  of  sacred 

animals,  each  talcing  the  place  of  its  predecessor  when  the  latter  went  the 

way  from  which  even  divine  cows  are.  not  exempt  (  The  latter  alternative 

is  by  far  the  more  probable.  All  analogy  is  against  the  maintenance  of  < 
sacred  animal,  without  provision  for  a  successor.  There  would  ho  no  reason 

in  so  doing;  for  the  purpose  of  the  sacred  cow  was  doubtless  I"  insure  the 

presence  of  the  cattle-god  in  the  midst  of  his  people,  and  so  to  secure 
fruitfulness  in  the  herds. 

But  in  that  ease,  it  will  be  objected,  we  ought  to  have  not  one  "  Mound 

of  the  Cow,"  but  a  whole  cemetery  of  sacred  cattle.  The  objection  is  not. 
however,  valid,  and  may  be  met  in  one  of  two  ways.  In  the  first  place,  it 

remains  to  be  determined  whether  Dii/mn  no  116  was  a  burial-mound  or  not ; 
and  the  most  unfortunate  doubt  which  exists  as  to  the  identification  of  this 

mound  makes  it  improbable  that  this  vital  point  will  ever  be  satisfactorily 
settled.  If  it  was  a  mound  in  which  the  remains  of  a  sacred  cow  had  been 

buried,  we  may  at  least  remember  that  the  burial  of  a  single  individual  sacred 

animal  is  not  unprecedented.  Thus,  we  may  recall  the  grave-monument  of  the 
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horse  at  Sparta,  whose  tradition  is  recorded  for  ns  by  Pausanias.1  This  seems 
to  have  been  a  single  burial  of  a  single  sacred  animal. 

But,  on  the  other  hand,  Duma  na  B6  may  not  have  been  a  burial  mound  at 

all.  It  may  well  have  been  the  site  of  the  sacred  dairy,  in  which  the  succession 

of  kine  was  kept  or  milked.  We  seem  to  see  an  indication  of  a  religious 

institution  analogous  in  no  small  degree  to  the  sacred  dairies  which  are  the 

sole  temples  of  the  Todas  of  the  Nilgiri  Hills.-  Ai  this  point  we  may  call 
to  mind  the  tradition  that  makes  one  of  the  founders  of  Temair  a  lady 

called  ClO-find.  This  I'i'iindros  has.  I  suggest,  been  evolved  from  a  by-name 
of  Temair,  Cathair  Oroi-find,  which  would  mean  the  "fortress  of  the  white 

rat  ile-stall." 
The  sacred  cow  was  indicated  by  certain  marks,  chief  of  which  appear  to 

have  been  red  ears  on  a  white  body.  The  milk  nf  such  cai  tie  was  an  antidote 

t"  the  poison  of  weapons  ;  Lebor  Oabdla  says  thai  the  Milesians,  i.e.  the  Celtic 

I   plea,  learnt  this  useful  fact  from  Drosten  (note  the  name  and  ef.  p.  _%)a 

"druid"  of  the  Cruithne  or  aborigines.  That  the  sanctity  of  such  animals 
continued  into  Celtic  times— that,  in  fact,  the  incoming  Celts  took  over  many 

of  the  beliefs  and  the  rites  oftheirprei  --    is  shown  inter  alia  by  the 

fact  that  the  milk  of  such  cattle  was  tin- only  fund  thai   Si.  p.i  igid,  as  a  child. 

could  assimilate.1     This  probably  means  that  the  head  of  the  college  of  the 
K ibi.ii.-  was  under  some  geis  that  affected  and  restricted  her  food  ; 

we  may  fairly  compare  some  of  the  i   l-geasa  collected  by  Frazer,1  such  ae 

tl   —"the  heir  to  the  throne  of  Loango  is  forbidden  from  infancy  to  eat 
pork  ....  The  head  chief  of  the  Masai  may  eat  nothing  but  //////.  honey,  and 

the  roasted  livers  ol  .  and  more  especially"  the  diet  "i  the  king  of 
IJnyoro  in  Central  Africa  was  strictly  regulated  ....  He  must  live  on  milk 

and  beet  ....  Tii  miUcvxu.  always  drattm  from  a  sacred  herd  whic/i  iras  kept 

for  • 

Though  the  syncretism  ol  pre-Celtic  and  of  Celtic  religions 
was  carried  out  to  a  considerable  length,  it  was  not  complete.  The  king  of 

the  (Jlaid,  for  instance,  might  m>t  attend  the  feast  of  the  Bull  of  Daire  son  of 

Daire — that  is,  of  Oak  ?»ii  of  i»ak.    The  connexion  of  sacred  cattle  and  sacred 

trees  is  now  a  i   imonplace  «'f  comparative  religion,  and  need  not  here  be 

enlarged  upon.  We  Ree  it  in  the  TaiDOS  Trigaranot  standing  under  the  sacred 
tree,  on  the  altars  of  Paris  and  of  Treves.  It  must  be  admitted  that  there 

is  ii"  record,  so  1  I  have  been  able  to  find,  of  any  conspicuous  single 

in. 

v\    ||    R.  .Rivers'  monograph  on  this  primitive  tribe  (London,  1906). 
3  Lisin-  line  1225 
1  7". i-  -    ,  .  ...  291  il. 
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sacred  tree  at  Temair  ;  but  the  statements  that  it  was  once  a  "  delightful 

hazel-grove  "•  (VD  i)  and  that  an  old  name  for  it  was  Eos  ("  wood  ")  must  not 
be  forgotten.  A  grove  growing  on  a  ridge  so  sacred  must  almost  of  necessity 

have  been  itself  sacred ;  as  there  was  a  sacred  grove  at  Aricia,  so  there  was  a 

sacred  grove  at  Temair,  which  presents  so  many  remarkable  points  of  analogy 

with  the  Italian  sanctuary.  With  sacred  trees  are  also  associated  sacred 

stones,  and  we  have  already  been  able  to  draw  up  a  goodly  list  of  these. 

Some  of  them  were  no  doubt  Celtic  in  origin,  but  others  may  have  been 

pre-Celtic. 
Sacred  waters.  The  Ridge  of  Temair  is  well  supplied  with  springs  ;  indeed 

it  may  have  been  this  fact  that  first  invested  it  with  sanctity  in  the  eyes  of 

the  ancient  inhabitants.  The  names  these  bore,  and  the  qualities  ascribed 
to  some  of  them,  are  sufficient  to  show  their  sacred  character. 

The  Dead.  Temair  early  became  the  centre  of  an  important  cemetery.  As 

has  already  been  said,  it  is  most  likely  that  this  was  a  secondary  circumstance, 

the- sanctity  of  the  ridge  having  attracted  the  cemetery,  and  not  the  cemetery 
having  invested  the  site  with  sanctity.  The  site  would,  however,  derive 
increased  sacredness  from  the  burial  mounds,  and  a  cult  of  the  dead  would 

inevitably  be  added  to  the  other  cults  which  centred  in  the  ridge.  This 

probably  lasted  into  Christianity  ;  the  contrast  between  the  total  disappear- 

ance of  some  of  the  grave-mounds,  and  the  fair  preservation  of  the  residential 
earthworks,  is  very  noticeable,  and  can  partly  be  explained  as  due  to  the 

intentional  destruction  of  the  former  in  order  to  put  a  stop  to  objectionable 

rites.1 
We  may  now  gather  together  all  the  details,  and  give  a  connected 

summary  of  what  we  may  suppose  to  have  been  the  religious  rites  of  the 

sanctuary,  in  continuation  of  the  historical  summary  at  the  end  of  Section  '■'. 

(1)  The  pre-Celtic  organization  being  based  on  mother  right,  I'ngust 
ruled  over  his  people  by  virtue  of  his  connexion  with  his  wife  or  his  mother. 

In  view  of  this  fact  it  was  possible  for  the  early  traditions  to  ascribe  the 

foundation  of  Temair  to  a  woman.  "With  this  woman  the  Celts  identified 
their  Tea,  daughter  of  Lugaid  (=  the  sun-god  Lug)  son  of  lib  (=  corn)  ;  this 
identification  indicates  the  original  nature  of  the  settlement  ou  the  ridge,  as 

a  centre  of  rites  associated  with  the  deities  of  vegetation.  The  purely 

political  or  secular  sideof  the  life  of  Temair  was  at  first  far  in  the  background, 

if  indeed  it  had  any  existence  at  all. 

1  Treasure-hunting  may  also  be  partly  responsible.  The  rifling  of  the  graves  of  tin- 

dead  is  an  ancient  industry.  The  first  practitioner  in  Ireland  was  no  less  ,-i  p.i -,..n  .-■■ 

tljau  St.  Patrick  :  see  Acallam  »•<  Saidrach,  eil.  Stokes,  p.  SI, 
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(2)  The  sire  contained,  in  pre-Celtic  times — 

Sacred  wells ; 
A  sacred  dairy : 

A  - —  and  it  became  the  site  of  an  important  cemetery.  Ungust  and  his 

successors  were,  however,  not  buried  there,  hut  at  Brug.  It  may  be  that 

their  wives  were  buried  at  Taillthi.1 

(3)  The  worship-  ed  in   the  pre-Celtic  period  took  the 

form   ft   what    we   may  fairly  call   coi-roborees,   at    which    the   bull-roarer 

4»    I'll. -re  was  a  the  north  end  of  the  ridge,  which  was 
very  likely  I  nctuary  in  which  these  rites  were  performed.    Hut 

doubtless  the  whole  ami  there  were  special  rites  peculiar 

to  the  different  holy  places  upon  it. 

tic  invaders  entered  at  the  Bouth-east  corner  of  the  country, 
and  thei  Jtablished  their  special  religious  observances.     In  time  they 

the  whole  conntry,  and  when  the)   reached   the  sanctuary  of 

Temair  they  i"'k  it  over  wit  _       -  and  added  their  own  rites  i<>  the 
ancient 

imported  the  following  deities: — Fal,  and  perhaps 

in  ,:  and  Glide,  the  Btorin-god,  euphe- 
misticall  Bros    Xuadu.  Lug,  and  the  other  deities 

••■   Dauauu.     llieir  ttnion  with  the  gods  of 

•  ii.  expressed  by  genealogical 

or  i  eities,  or  by  the  fusing  of  two  or  more 
with  two  or  more  nan 

nimal  of   the  thai   of  the 

I 

divine  kingship  in  which  the 
kin.  with  the  Iso  au  incantation  of  the 

god  s      tion  and  of  richnes  'le. 

1  Th(  males  and  females  in  burial  even  yet  persists  at  Inisniurray  and 
elsew  I 

•  If   Fal    -ii.-vuld  represent   tlie   deity   called    Pales    in    Italy,    it    is   conceivable    that 
»iu  may  be  comparable  with  M  lte(   M  unta.  who  in   Italy  is  associated  with  Pales, 

lines,  apparently,  fused  with  him. 
e   syncretism  of  an   incoming  god  (like  Geidej  with  an  aboriginal  hero  such  as 

where  we  find  correspondences  established 

■u  and  ti  t-  htht- us,  or  between  Dionysus  and  Cadmus. 
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(9)  The  purpose  of  this  king-  being  to  secure  fertility  in  its  various  mani- 
festations, it  was  essential  that  he  should  be  married,  so  as  to  produce  the 

result  aimed  at  by  sympathetic  magic. 

(10)  As  it  was  important  that  the  king  should  be  the  strongest  man 

available  in  the  community,  anyone  who  could  slay  the  holder  of  tin;  ■ » II i < ■  < ■ 
was  entitled  to  succeed. 

(11)  If  the  king  died  in  office  of  an  apparently  natural  death,  it  was 

regarded  as  an  interposition  of  the  gods,  and  the  succession  had  bo  be  repaired 

by  an  elaborate  ritual,  in  which  the  sacred  animals  (both  bull  and  horse), 

Fal,  and  other  deities  or  deified  men  took  part. 

(12)  The  annual  celebrations  took  the  form  of  assemblies  connected  with 

the  crises  of  the  solar  year. 

(13)  A  perpetual  fire  was  kept  burning,  made  to  blaze  into  full  life  on  the 

occasions  when  the  sun  seemed  to  need  quickening. 

(14)  Cormac  mac  Airt,  a  man  of  enlightenment  and  alert  mind,  influenced 

by  what  he  had  learned  of  the  Eoman  organization  of  Britain,  set  himself  to 

develop  the  political  rather  than  the  religious  side  of  the  life  of  Temair ;  for 

which  he  seems  to  have  incurred  Druidic  maledictions.  He  was  partly,  but 

not  wholly,  successful.  If  it  fell  within  our  present  scope  to  follow  out  the 

later  history  of  the  ridge,  it  would  appear  that  the  religious  interest  was 

dominant  throughout,  and  that  when  Christianity  conquered  the  earlier  faiths 

the  importance  of  the  site  dwindled  almost  to  vanishing  point ;  although  it  is 

not  correct,  to  say  that  it  ever  was  wholly  abandoned  clown  to  the  end  of  the 

independence  of  Ireland. 

7.  The  Place  of  Temair  in  European  Culture. 

Till  now  we  have  been  considering  Temair  as  the  scene  of  the  local 

corroborees  of  the  pre-Celtic  and  the  Celtic  tribes  which  successively  occupied 

the  region  in  which  it  stands.  We  have  now  to  set1  that  it  is  the  cm  ire  of  a 
much  wider  interest. 

Our  researches  have  led  us  to  the  conclusion  thai  bhere  is  an  intimate 

connexion  between  Temair  and  the  tumulus  now  called  New  Crange.  which 

is  the  chief  monument  of  the  ancient  cemetery  called  Brug  na  Boinne.  When 

we  turn  our  attention  to  this  structure,  we  find  bhere  a  greal  earthen  mound, 

containing  a  stone-built  passage  leading  to  a  central  tomb-chamber.  The 

plan  is  extraordinarily  like  that  of  the  dromos-tholos  tombs  of  the  Late 
Minoan  cultures,  of  which  the  so-called  Treasury  of  Atreus  is  the  best-known 

example.     Three  burial-chambers  radiate  from  the  tholos  at  New  Grau 
R.I. A.   PROC,  VOL.   XXXIV,   SECT.   C.  [52] 
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corresponding  to  6he  one  chamber  in  the  Atreus  tomb.  Though  the  con- 

action  of  the  New  Grange  dromos  is  megalithic,  that  of  the  tholos  is 

microlithic,  in  spite  of  the  fads  thai  the  walls  are  masked  allroirnd  with 

colossal  blocks  of  stone.'ahd  that  the  side  tomb-chambers  are  roofed  with  large 
Blabs.  New  Grange  is  thus  transitional  in  style  between  a  megalithic  and  a 

microlithic  constraction.  The  large  stones  are  elaborately  decorated  with 

spirals,lozi    2  -     md  other  geometrical  devices. 

When  the  wonderful  discoveries  that  our  generation  lias  seen  in  the  island 

of  Crete  began  to  be  mad.',  in  the  closing  pears  of  the  last  century,  they  were 
hailed  in  the  Brat  rush  of  enthusiasm  as  the  source  and  explanation  of  all  the 

developments  of  Broi  -  ulture  in  Central  and  Northern  Europe.  It  was 

naturally  supposed  that  the  spiral  pattern  originated  in  Crete,  and  passed 

into  the  hands  of  the  late  Minoans  of  th<'  mainland— the  people  that  had  till 

then  1   n  called  Mycenaeans— and  that  from  them  it  travelled  along  definite 
trade-routes  to  the  barbarians  of  the  North.  The  merchant  caravans  of  the 

cultured  Aegean  peoples  journeyed  to  the  far  north  lands  of  Scandinavia  and 

Britain,  and  to  the  far  west  land  of  Spain,  in  search  of  amber,  tin,  and  other 

valuable  commodities;  and  in  return  they  taught  some  of  the  arts  of  the 

\  gean  to  the  rude  tribes  with  which  they  came  in  contact.  The  dromos 

tombs  of  Mycenae  and  Orchomenos,  with  their  rich  spiral  decorations,  were 

the  prototypes;  the  dromos  t"inl>  of  New  Grange,  with  its  barbaric  spirals, 

was  ii   py.    The  date  of  New  Gran gi  nfidently  fixed  at  about  1200- 

100U  n.c.,  on  the  basis  of  this  supposed  connexion  between  it  and  the  tombs 

of  Mycenae,  the  dates  "f  which  can  be  approximately  determined, 

I     short,  the  1  nd  Mycenaean  traders  took  the  place  that  an  earlier 

rati. mi  of  antiquaries  bad  accorded  i"  the  I'hoeuicians.     1  Iretan  cults  and 
culture  ed  where  the  contemporaries  of  Stukelej  and  of  Vallancey 

hid  Been  "the  god  Baal."     Now  the  •_""!  Had.  as  underal   1  by  Stukeley  and 
his  friends,  had  110  e  even  in  Phoenicia  ;  and  I   have  foi   some  time 

felt  an  increasing  suspicion  that   the  Far-travelled   Cretan    merchants  are 
destined  to  follow  him  to  dreamland. 

There  can  1"'  no  denial  of    the   remarkable   resemblance    between  the 

m  dromos  tomb  and  the  New  Grange  type  of  sepulchre.     The  same 

plan  is  followed  in  both.     The  same  motives  of  ornament  appear  in  both. 

But  lei  us  for  a  mom.  lev  what  is  of  necessity  implied  in  the  accept- 
proof  of  the  radiation  of  art-influences  outward 

from  the  A.e§  _   the  trade-routes.     Ii  means  that  the  traders 
were  pot  only  merchants,  but  1  enthusiastic  missionaries.     It  means 

that  they  took  the  trouble  to  teach  the  ba  with  whom  they  came  in 

contict  how  to  r<  the  dead  aright,  and  how  to  build  and  to  decorate 



Macalisteu — Temair  Breg :   Remains  and  Traditions  oj  Tara.     385 

their  tombs.  It  also  means  that  the  barbarians  had  nol  the  usual  conser- 

vatism of  the  savage,  but  that  they  were  sufficiently  interested  in  the  met 

of  the  strangers  to  give  up  their  own  ways  in  favour  of  the  ways  of  unknown 

people  two  thousand  miles  away.  All  1  his  is  possible;  but  it  is  in  the  lasi 

degree  unlikely.  It  may  be  taken  for  granted  that  if  an  amber  or  tin  merchant 

goes  among  a  barbarous  people,  he  goes  to  buy  amber  or  tin,  and  uot  to  teach 

new  ideas  in  religion  or  in  art  to  the  natives  with  whom  tie  has  to  deal.  II 

carries  with  him  the  commodities  which  he  knows  by  experience  they  will 

accept  in  barter,  not  plans  of  cumbersome  tombs  or  designs  for  their  artistic 
enrichment. 

It  is,  indeed,  a  fair  criticism  of  the  theory  that  would  derive  New  Grange 

and  allied  monuments  from  the  Mycenaean  tombs,  that  tJu  resemblance  between 

them  is  too  great.  There  was  certainly  a  trade  in  tin  and  amber  between  the 

Aegean  culture-centres  and  the  northern  tribes.  But  how  would  this  trade 

be  carried  on  ?  Not,  surely,  by  single  caravans,  travelling  the  whole  distance  ; 

but  by  a  number  of  independent  caravans,  each  oscillating  back  and  forth 

along  one  stage  of  the  journey.  At  the  meeting-points,  each  of  them  would 
exchange  its  goods  with  the  caravan  of  the  next  stage.  Such  traders  would 

no  doubt  exchange  stories  and  news  as  well  as  merchandise,  and  in  this  way 

rumours  of  the  great  tombs  of  Mycenae  could  conceivably  be  carried  to  the 

north  of  Europe.  But  it  may  be  questioned  whether  these  rumours,  vague  as 

they  would  necessarily  be,  could  inspire  the  northerners  to  try  to  build  tombs 

to  the  Mycenaean  model.  An  imitation  with  no  better  guidance  than  a 

description  carried  across  Europe  by  word  of  mouth  could  hardly  be  so 

successful  as  it  actually  is. 

So  far  as  the  plan  of  New  Grange  and  its  construction  are  concerned,  the 

building  can  be  completely  explained  as  the  evolution,  and  (so  to  Bpeak)  the 

glorification  of  a  dolmen  of  the  alter  ever,  rte  type  ;  and  we  need  not  go  so  far 

afield  as  Mycenae  to  look  for  satisfactory  prot  'types.  I  may  say  at  once  that 

I  am  utterly  unable  to  accept  theories  of  culture-development  that  do  n « •  t 

recognize  the  possibility  of  the  co-existence  of  more  than  one  independent 

culture-centre.  1  cannot  side  with  those  who  seek  to  derive  all  the  world's 

civilization  from  one  region,  \\  bet  her  it  be  Egj  pt,  Crete,  India.  Mesopotamia — 
or  even  Atlantis:  Given  anywhere  a  religion  that  requires  a  periodical 

visit  to  the  tombs,  then  a  dromos-tholos  structure  of  some  kind  will  evolve 

naturally,  without  necessary  relations  with  any  other  centre.  That  the 

religion  which  centred  in  the  Mycenaean  tombs  was  such,  may  be  inferred 

from  the  elaborate  tholos,  which  was  not  in  itself  a  burial-place,  but  a  kind  of 

chapel,  an  ante-room  to  the  tomb-chamber  proper.  That  the  religion  winch 

centred  in  New  Grange  was  likewise  such,  is  indicated  by  a  very  interesting 

-*J 
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feature  of  that  monument,  which  has  not  received  the  attention  which  it 
deserves. 

This  is  a  standing  stone,  which,  when  the  chamber  was  first  opened  in 

1699,  was  in  the  centre  of  the  tholos.  It  is  shown  in  the  oldest  plan  of  the 

chamber,  that  of  Molyneux.  It  must  have  shortly  afterwards  disappeared, 

for  later  writers  never  mention  it — doubtless  it  was  appropriated  for  a  gate- 
post or  for  some  such  purpose.  Its  existence  has  in  recent  times  been  called 

into  question;  but,  as  I  think,  unjustifiably.  It  is  difficult  to  see  how 
Molyneux  could  have  been  so  positive  if  he  bad  really  seen  no  such  stone ; 

and  in  our  own  time  at  least  two  analogous  monuments,  of  which  Molyneux 

could  have  had  no  cognizance,  have  come  to  light.  One  of  these  is  a  similar 

standing  stone  in  the  underground  bi  burial-place  at  P.allynehatty, 

near  the  Giants'  Ring.1  The  other  is  in  one  of  the  burial-earns  at  Carrowkeel, 
Co.  Sligo,  the  excavation  of  which  was  n.>t  long  ago  reported  to  the  Royal 

Irish  Academy.2  This  last  example  is  especially  interesting,  for  near  it  were 
lying  a  number  of  small  rounded  stones.  Precisely  similar  Btones  were  lying 

in  the  right-hand  grave-chamber  i.f  New  Crange  when  it  was  first  opened. 

They  are  represented  in    Molyneux'e  cut.     The  drawing  is  rude,  but  the 
resemblance   is- unmistakable  t   ,,-   who,  like   myself,  saw   the  Carrowkeel 
Btones  in  position.  They  are  certainly  baetylic  hand-stones  of  some  sort ; 

and  their  resemblance  to  the  Australian  churinga  is  too  striking  to  escape 
notice.  These  stones,  at  both  Carrowkeel  and  at  New  Grange,  testify  to  a  cult 
in  which    the  grave-chara  periodically  visited  for  some  purpose  or 
another. 

But  sou   ne  will  at  ibis  stage  object  that  I  am  ignoring  the  evidence  of 
the  spirals.     It  i  jorl  of  canon  of  European  archaeology  that  the 
spiral  motive  in  decoration  travelled  through  Europe  From  the  Aegean  along 

and  though  the  constructional  resemblance  between 

the  Mycenaean  tomb.-  and  New  Grange  can  thus  be  explained  away,  yet  it 
will  be  urged  that  the  spirals  are  still  strong  enough  to  bind  the  two 
together. 

■  .it  is  true  thai  at  Orchomenos  in  Boeotia  there  is  a  dromos-tholos 
tomb  having  its  ceiling  decorated  with  a  beautiful  diaper  of  spirals :  and  that 
at  New  Grange  there  is  a  dromos-tholos  tomb  with  what  rnighl  be  called  a 
childish  copy  of  that  diapei  ornamenting  its  interior.  But  Bpirals  cannot 
travel  through  the  air.  they  must  be  depicted  on  aome  portable  object  in 
order  to  find  their  way  from  Oi-chomenos  to  the  neighbourhood  of  Drogheda. 
J  he   lines   of   the  trade-routes  connecting   these   distant    places   ought    to 

logy,  old  .series,  iii.  ! 
1  l'<  R.I.i  26   3   i 
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be  peppered  with  objects  of  Late  Minoan  art  bearing  spirals.  Even  a  few 

painted  potsherds  would  be  sufficient.  But  there  is  no  such  thing.  The 

media  through  which  the  spiral  patterns  were  ex  liypothesi  carried  to  the  North 

have  totally  disappeared.  When  this  difficulty  first  occurred  to  me,  1  found 

refuge  in  the  idea  that  they  might  have  been  woven  on  textiles,  which  had 

been  bartered  to  the  native  tribes  in  exchange  fur  their  tin  or  their  umber. 

But  to  this  too  easy  way  out  of  the  difficulty  1  soon  saw  a  fatal  objection. 

The  curves  of  the  spirals  are  not  suitable  for  the  ornamentation  of  textiles. 

When  they  were  applied  thereto,  they  became  rectilinear,  and  the  "Creek 

fret"  pattern  survives  to  show  us  what  the  influence  of  textile  work  on  the 
spiral  pattern  has  been.  Had  woven  garments  carried  the  spiral  patterns  to 

the  north,  we  ought  to  have  found  the  Greek  fret  at  New  Grange;  but  that 

motive  of  decoration  nowhere  appears  in  Northern  Europe  before  the  La  Tene 

period. 
In  short,  the  goods  bartered  with  the  northern  barbarians  in  exchange 

for  their  tin  and  their  amber  were  not  treasures  of  Aegean  art,  but  cattle, 

the  one  thing  which  the  rude  barbarians  could  appreciate,  and  the  usual 

medium  of  exchange  before  the  invention  of  coinage.  Therefore,  if  we  are 

to  suppose  that  the  barbarians  acquired  the  spiral  patterns  from  the  Aegean 

merchants,  we  must  once  more  postulate  the  enthusiastic  trading  missionary, 

who  taught  them  how  to  draw  spirals  in  the  intervals  of  business.  I  for  one 

cannot  believe  in  that  engaging  altruist.  I  prefer  to  believe  that  the  spirals 

at  New  Grange  are  not  derived  from  the  Aegean  at  all,  but  that  they  are  an 

independent  growth. 

If  so,  they  must  have  had  a  meaning.  People  in  the  cultural  stage  of 

the  builders  of  New  Grange  do  not  cultivate  "art  I'm  art's  sake."  Some 
simple  religious  or  magical  significance  must  lie  hidden  in  these  patterns. 

And  after  what  has  been  said  in  the  preceding  pages  it  is  nut  difficult  to  see 

generally  what  that  meaning  is  likely  to  be.  The  admirable  photographs  in 

Mr.  Coffey's  book  on  New  Grange  shew  us  that  the  chief  motives  are  lozenges, 
spirals,  zigzags,  triangles,  and  an  oval  with  two  or  three  holes  in  a  line  along 

its  major  axis  (tig.  4  a).  There  are  one  or  two  other  figures,  such  as  the 

well-known  "palm-leaf,"  which  occur  once  or  twice  only  ;  but  those  enume- 
rated are  the  materials  of  which  the  greal  majority  of  the  patterns  are 

composed.  We  may  see  in  the  lozenges,  tin'  head  of  the  bull-roarer;  in  the 
spirals,  an  attempt  to  express  the  motion  of  the  hand  in  keeping  the  bull- 
roarer  in  motion,  and  thus  a  symbol  of  the  rotating  bull  roarer;  in  the 

zigzags,  the  lightnings  of  the  thunder-god;  in  the  triaugles,  the  axe  or  the 

hammer  of  the  thunder-god.  The  oval  with  dots  I  explain  a-  a  variety  of 

the  bull-roarer  known  as  a  "buzz"  in  America,  where  it   is  used  1>\  several 
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of  the  native  tribes.  It  consists  of  a  disc  of  wood  with  two  holes  through 

which  an  endless  loop  of  cord  is  passed.  This  being  twisted  and  passed 

over  the  hands,  the  disc  is  made  to  revolve  rapidly  alternately  twisting  and 

untwisting  the  cord;  a  siuind  resembling  that  of  the  bull-roarer  proper  is 

thus  produced.1 

Every   one   of   the   principal    New   Grange  "ornaments"   can    tlms   be 
explained  in  a  simple  and   natural  way,  as  referring  to  the  worship  that 

centered  in  its  dark  recesses.     Even  the  quartered  lozenge  (fig.  45),  which  in 

i lie  days  when  I  believed  in  the  Cretan  theory  1  imagined  to  be  a  double 

tits  into  its  place  as  an  ornamented  bull-roarer;  the  definition  <>!'  these 

Fio.  I.— Petroglyph  Irange  and  eUetrhere. 

objects  is  a  study  in  itself,  and  is  always  significant.  Around  Ungual  in  his 

tomb  resounds  eternally  Ihe  pealing  of  thunder  and  ihe  scream  of  ihe  bull- 
roarer:  it  is  little  wonder  that  the  incoming  Celts  should  have  identified  him 

with    ■         ■  lllgotbacb  ! 
The  conclusions  here  indicated  involve  the  abandonment  of  everything 

that  had  been  supposed  to  have'  een  established  as  to  the  date  of  New  Grange. 

it  New  Grange  be  independent  of  the  Mycenaean  tombs,  we  can  no  longer 

having  a  _  "ii  the  chron      e      I  problem.     We  are  driven 

liaek  to  the  internal  evidence  which  it  pi  It-  alliance  with  the  megalithic 

construction  of  the  dolmens  would  predispose  ns  (it  the  Mycenaean  aualogies 

Set   ii  , , .     ,  m    •  ■  oj  .l/.i,.,  p-  2S4. 
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had  not  prejudiced  us)  to  put  its  date  back  to  the  neighbourhood  of  the 

dolmen-building  period;  that  is,  to  about  the  time  of  the  overlap  between  tin- 
stone and  the  Bronze  Ages.  The  axes  depicted  on  its  walls  are  of  the  flal 

variety,  which  would  accord  with  this  early  dating.  The  axes  sculptured  in 

certain  analogous  buildings  in  Brittany  are  likewise  of  early  type.  These 

indications  incline  me  to  put  the  date  of  New  Grange  back  to  the  beginning 

of  the  Bronze  Age — say  about  2000 — 1S00  B.C.  And  if  the  origin  of  Teinair 
be  as  closely  bound  up  with  New  Grange  as  I  have  endeavoured  to  prove, 

that  will  also  be  the  approximate  date  of  the  beginning  of  the  sanctuary  on 

the  Bidge. 

Certain  gold  ornaments  alleged  to  have  been  found  at  the  entrance  to 

New  Grange,  and  at  one  time  in  the  Londesborough  collection,  would  seem 

to  be  contradictory  of  this  conclusion.1  It  is  natural  at  first  sight  to  regard 
these  as  part  of  the  loot,  accidentally  dropped  by  the  Scandinavian  plunderers 

of  New  Grange  in  the  year  862  a.d.  But  the  nature  of  the  collection  makes 

any  such  interpretation  impossible.  The  objects  could  not  have  been  associated 

together;  they  consist  of  two  late  Bronze-Age  torques,  a  gold  chain  that 
might  possibly  be  Middle  La  Tene  (probably  much  later),  and  a  couple  of 

mediaeval  finger-rings.  At  the  time  when  these  objects  were  bought  by 

Lord  Londesborough,  the  country  was  still  excited  over  the  Clare  gold-find, 

and  everyone  was  suspicious  of  his  fellow— so  much  so,  that  statements  then 
made  about  the  provenance  of  gold  objects  are  presumptive  evidence  that 

they  came  from  some  totally  different  place.  The  Londesborough  "  hoard  "  is 

clearly  a  dealer's  "job  lot,"  said  to  have  come  from  New  Grange  in  order  to 
invest  them  with  additional  interest,  and  to  cover  the  tracks  of  the  finder  or 

finders;  and  they  have  no  bearing  on  the  problems  of  the  tumulus  itself. 

The  relation  between  New  Grange  and  the  neighbouring  tumuli  of  Dowth 

and  Knowth  is  a  question  on  which  there  is  as  yet  very  little  to  say,  When- 

ever it  becomes  possible  to  penetrate  into  the  arcana  of  the  last-named  hill  it 
may  be  that  light  will  be  found.  The  exposure  of  the  great  stones  mi  the 

outer  kerb  of  New  Grange  is  also  desirable,  as  these  are  probably  sculptured. 

The  fact  that  the  chambers  at  Dowth  are  throughout  megalithie  in  con- 

struction prevents  us  from  asserting  with  over-excessive  dogmatism  what  at 

first  sight  would  appear  the  most  probable  theory,  that  Dowth  was  a  later 
imitation  of  New  Grange.  The  strongest  argument  for  this  view  lies  in  the 

fact  that  the  spirals  of  New  Grange  have  in  Dowth  met  with  the  usual  fate 

of  the  spiral  motive,  and  have  broken  down  into  concentric  circles.     But  here 

1  They  are  figured  in  Arehaeolngui,  xxx,  plate  xii,  .-mil  also  in   l.nnt   [jondesborough's 
I\n>irll<in?tt  Graphica, 
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again  we  must  guard  against  too  great  reliance  upon  Mycenaean  analog]  - 
This  is  certainly  what  happens  in  Mycenaean  art.  The  concentric  circles  of 

later  patterns  are  quite  clearly  derived  from  the  spirals  of  earlier  patterns, 

and  there  are  some  interesting-  transitional  forms:  this  is  a  commonplace  of 
Aegean  art-history,  and  need  not  here  be  enlarged  upon  or  illustrated.  But 

can  we  now  be  sure  that  i  lie  spirals  of  New  Grange  are  necessarily  connected 

genealogically  with  the  circles  1'  wth?  The  former  may.  as  has  been 

-•■lit  the  rotating  bull-roarer;  the  latter  may  represent  the 
sun. 

The  rotating  bull-roarer, however,  appeal's  t"  be  represented  at  Dowthin 
another  form— as  _  if  radii  marked,  the  radii  being 

in  -  -  thickened  or  clubbed  at  the  outer  ends     These  radii  may  well 

represent    tl  bull-roarer  in    its  whirling,  the 
thickened  end  being  the  head.     A  simila  ion  might  be  made  with 

gardtothe  >  in  which  the  bent  ends  of  the  arms  may  represent  the 

id  of  the  bull-roarer   slight h  bent  it  naturally  would  be  in 

its  Bight  tli:  ps  into  a  wheel, 

whi  .'-iv  fully  studied  by  Henri  Gaidoz.1 
Thei  irchof  this  kind  ing  a  new  net  too  wi 

and  catching  t   tany  ii-  udoz  hiini  not  wholly  •  -  this 
pitfall,  when  he  1  >  window  of  a  Goth  Iral  from  the 

J  in.'  that  many  or  most  of 
-   which  I  .:  with  the  idea  that  the 

wheel,  in  1  iter  ;:  ,:n  in  an  attempt  to  represent 
J 

ion  will  i  the  relation- 

ship hitl  .    'i       _'e   and    the 

My  and    Mj 
i  to  he.  If  the  spirals 

M  hen 

pment;   and  if  the  date  here 
then  that  struct  ban  500 

'■  I  '■'. 
h  an  important  principle  I 

.g  what  I    may  call   :  ite  "  th> 
V  when  a  merchant  from  a 

culture'  _  is    purp  ike  his  i 

fortune.     [|  .trians  as  ignorant  as  he  i 

niioii  du  toleil,  in  J.-  ie,  scr.  in.  rob.  iv,  v,  vi  (1884-5). 
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and  therefore  he  teaches  them  as  little  as  possible.  On  the  other  hand,  if  he 

finds  among  them  an  art  or  accomplishment  which  appears  to  him  desirable, 

he  will  take  steps  to  acquire  it.  It  follow.-  bhal  when  a  trade-route  between 

two  communities  of  different  degrees  of  culture  becomes  a  channel  of  civilization 
the  culture  passes  as  a  ride  from  the  less  civilized  to  the  more  civilized.  The 

principle  doubtless  sounds  paradoxical,  and  it  lias  a  host  of  exceptions — such 

as,  for  example,  the  acquisition  of  guns  by  modem  savages.  It  does  not 

run  counter  to  the  principle  laid  down  by  Rivers1  that  a  small  community  of 
settlers  of  high  culture  can  revolutionize  the  life  of  a  large  body  of  aborigines 
of  low  culture.  The  question  of  a  colonization  does  not  here  come  in  at  all. 

Only  the  brief  periodical  visits  of  traders,  whose  business  is  to  take  as  much 

and  to  give  as  little  as  possible,  are  contemplated.  In  such  cases  the  aborigines 

derive  no  advantage,  except  when  competition  among  the  traders  themselves 

leads  them  to  give  more  than  they  otherwise  would,  in  order  to  outbid  rivals.  It 

.is  this  competition  that  has  introduced  firearms,  brandy,  and  other  blessings  of 

civilization  among  modern  savages.  We  cannot  therefore  state  the  principle 

absolutely,  but  must  qualify  it  by  the  interjected  words  "  as  a  rule."  Still,  it 
should  never  be  forgotten,  when  we  are  concerned  with  the  study  of  the 
influence  of  ancient  trade-routes. 

I  do  not,  however,  believe  that  New  Grange  set  a  fashion  copied  by  the 

builders  of  the  Mycenaean  tombs.  Rather  do  they  appear  to  me  indications 

of  a  common  culture,  universal  over  Europe  at  the  beginning  of  the  Bronze 

Age.  New  Grange  comes  down  to  us  right  out  of  the  heart  of  this  early 

stage  of  civilization,  with  all  its  barbarism :  the  Mycenaean  tombs  are  an 

artistic  development  of  the  model,  refined  by  generations  of  local  civilization. 

On  this  view  of  the  case,  the  civilization  that  centred  in  Greh  is  only  a  local 

manifestation  of  the  general  culture  of  Europe  during  the  Bronze  Age.  Crete 

and  Egypt,  neighbouring  countries  which  early  developed  intercourse  with 

one  another,  advanced  each  other  mutually  to  a  pre-eminent  position  in 
culture.  But  Cretan  culture  is  not  the  parent  of  European  culture  ;  rather  is 

it  a  brother,  hypertrophied  owing  to  a  favourable  geographical  position. 

If  this  be  so,  other  analogies  should  present  themselves.  We  have  not  far 

to  go  in  our  search  for  such  analogies.  If  we  leave  the  chamber  of  New 

Grange,  and  come  outside,  we  lind  a  great  circle  of  standing  stones  surrounding 

the  mound.  This  might  merely  he  a  fence,  delimiting  the  sacred  ground 

belonging  to  the  sepulchre.  But  if  such  were  its  only  purpose,  a  ring-mound  of 
earth  would  have  been  more  practical — such  a  mound  as  was  actually  built 

1  The  Contact  of  Peoples  in  Essays  and  Stiidie*  Pivtenttd  to  Willian  R 
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round  the  Giants'  Ein<_r,  near  Belfast,  or  round  the  cist  of  Longs tone  Fort, 
near  Xaas.1     We  must  seek  another  explanation. 

A  constant  tradition  associates  stone  circles  such  as  this  with  a  dance. 

Stoneheuge  is  known  to  mediaeval  writers  as  Chorea  Gigantum.  In  many 

places  tales  are  told  of  dangers  who  transgressed  the  hounds  of  propriety,  or 

who  broke  the  Sabbath,  and  were  as  a  penalty  turned  into  stone.  The  stone 

circle  destroyed  by  St.  Patrick  represented  "Cromm  (Jn'iaich"  and  his  attendant 
deities — that  is  to  say,  its  stones  were  aniconic  figures  of  deities;  from  which 
we  may  infer  thai  stone  circles  elsewhere  are  groups  of  aniconic  figures.  And 

it  is  very  important  to  notice  that  stone  circles  as  a  rule  consist  of  the  circle 

I  a  single  stone  either  inside  or  (more  often)  outside  the  ring,  exactly 

corresponding  to  Cromm  and  his  Bub-gods.    The  circle  tailed  the  "Piper's 

Stone-''  at  Hollyw   1.  Co.  Wicklow— about  four  miles  south  of  Polla'Phuca 
waterfall— is  of  thi>  type:  and  here  a  tale  is  told  of  how  profane  dancers 
were  turned  to  stone;  the  outer  stone,  which  someone  has  tried  to  consecrate 

by  carving  a  large  ci  its  top,  being  the  "  Piper"  who  played  for  the 
dancers.    The  Geld  in  which  these  Btones  Btand  is  called  Aughgraney,  i.e., 

Aehadh  G  Sun-field."     At   Loch  Gur,  Co.  Li   rick,  is  a  large  circle, 
called  on  the  Ordnance  Map  Rannwh  Cruim  Duibh*  which  looks  exactly  as 

though  it  had  been  intended  for  a  dancing-place.  And  in  a  pattern  several 

tiirn  Led  iuside  New  Grange,  we  Beem  to  Bee  a  suggestion  of  such  a 

daie  me  circle.      I  n  es— jusl  the  way  in  which  a 

plan  ne  circle  would  be  roughly  sketched  in  an  archaeologist's  note- 
1   k     round  which  are  traced  three  concentric  cm  viug  lines  representing  the 

■  the  dancers  ;  in  the  centre  of  the  circle  is  the  head  of  a  bull-roarer 
(fig.  I  .  thai  the  dai  companied  by  thai  instrument 

All  these  lini  I  n   I  not  be  here  enumerated, 

for  they  are  familiar  to  all  ii  in  the  direction  of  adanct  being  an 

important  I   north  European  religious  ritual.     The  dance  was 

on;  and  its  meaning  is  perfectly  clear. 

It  w  mpathetic  magic,  to  keep  the  sun  revolving  in  its 

appoint*  I  lude  that  the  stones  standing  round  New  Grange 

forming  an  endless  sun-dance  round 

/  '                 i  ■     .  :.  t  . 
.'■i|ihy  and  in  topon   y  the  Ordnauce   Mae  of  the  Loch  <oir  district 

1- '-  ii'a  the  greatest   possible  caution.     This  meaningless 
ii  une  Lb  i  Dhuibh,  the  "  wheels  ofCro   i  Dubh." 
I'  i-  -  ui' >re  important  than  the  invention  <>f  Bome  eighteenth- 

rentury  hedge  schw  *ho  had  read  Keating.     Some  ol  the  "  antiquities  "  marked 
in  tin- mi;  ren  later  invention, 
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the  great  man  buried  within.    It  is  of  the  same  order  of  ideas  as  the  thunder- 

symbols  pictured  on  the  interim-  walls.     New  Grange  is  the  crystallization  of 
an  eternal  corroboree. 

Let  us  now  cross  the  Continent  and  visit  the  sacred  island  of  Delos.  Here 

we  find  that  down  to  the  time  of  Plutarch  the  youths  were  won  I  to  perform 

a  remarkable  dance  in  honour  of  Apollo.  The  dance  was  instituted,  as  legend 

said,  by  Theseus,  when,  on  bis  return  from  Crete  after  slaying  the  Minotaur, 

he  visited  Delos  and  sacrificed  to  Apollo,  dedicating  ro  ntppuBhiov  which  he 

had  received  from  Ariadne.1  The  dance  was  an  imitation  of  the  mazy  wind- 

ings of  the  Cretan  labyrinth  ;  and  Plutarch,  on  the  authority  of  Dicaearchus, 

tells  us  that  the  Delians  called  the  ceremony  "  the  Crane  Dance." 
The  current  explanation  of  the  name,  that  the  winding  twists  of  the 

dance  were  suggestive  of  the  grotesque  bowings  and  dancings  characteristic 

of  cranes,  is  surely  insufficient.  For  why  should  cranes  be  taken  as  the 

model  to  follow  ?  The  most  probable  answer  to  this  is  that  cranes  are  among 

the  most  conspicuous  of  the  migratory  birds.  They  winter  in  Central  Africa 

and  other  hot  countries;  but  return  northward  in  early  spring.  Thus  the 

crane  might  very  early  become  associated  with  the  re-birth  of  the  warm 
season;  and  a  dance  in  which  the  peculiar  motions  of  the  bird  were  imitated 

would  be  a  magical  ceremony  designed  to  hasten  the  coining  of  the  spring. 

We  are  to  understand  that  originally  the  dancers  personated  cranes,  probably 

dressed  up  as  the  birds,  just  as  the  girls  of  Braurou  dressed  up  as  bears  in 
honour  of  Artemis.2 

The  same  or  a  similar  dance  was  to  lie  found  in  Crete,  as  Homer3  and 

Pausanias'  tell  us.  The  latter  writer,  enumerating  the  works  of  Daedalus, 

names  Ariadne's  Dance  in  white  marble  at  Cnossos.  This  brings  the  labyrinth 
dance  into  close  connexion  with  the  Minotaur."  A  dance  in  one  island  of  the 

Aegean  connected  with  the  name  of  Theseus,  and  another  dance  on  another 

island  of  the  Aegean  connected  with  the  name  of  Ariadne,  especially  when 

both  are  of  a  " labyrinthine "  nature,  are  almost  of  necessity  ditl'erent  local 
manifestations  of  one  and  the  same  rite.  It  follows  that  the  dance  round  the 

bull-god  called  the  Minotaur  was  a  "  Crane-dance,"  even  though  cranes  are 
not  mentioned  in  connexion  with  the  Cretan  rite. 

1  Plutarch,  Theseus  xxi.  The  luppoStnop  is  doubtfully  interpreted  as  being  a  statue  of 
Aphrodite. 

-The  Eiwyclopaedia  Britannica,  eleventh  edition  cxvi,  838  a),  quotes  P.  S.  Pallas, 
Btisedurch  verschiedene  Provhvsai  des  RiwsiscAeii  Reicfa,  in.  177s.  aa  an  authority  for  a 

crane-dance  among  the  Ostiaks  of  Siberia,  in  which  the  dancers  are  dressed  up  »uli  the 
skins  and  heads  of  cranes. 

3  Iliad,  xviii,  590.  '  IX,  xl.  ;i. 
5  For  a  discussion  of  the  Ariadne  dance  and  its  meaning,  see   Frazer,  Tin   Dying  I 

p.  75. 
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Now  when  so  unusual  a  combination  as  a  bull  and  cranes  occurs,  in  two 

different  places,  it  is  impossible  to  suppose  that  there  is  nothing  more  than  a 
coincidence  involved.  There  must  be  some  radical  connexion  between  tabvos 

trigaraxos  of  the  Paris  altar,  on  which  a  bull  is  depicted  with  three 

cranes  on  its  back,  and  these  dances  of  the  Aegean  islands.1  But  it  is  hardly 
that  the  folk-lore  of  the  Minotaur  has  travelled  to  Paris,  or 

that  the  folk-lore  of  Tarvos  Trigaran  -  ravelled  to  the  Aegean;  here 

again  we  are  to  regard  them  bol  -  -        a  universal  European 

cult.    I  _  l  the  altar,  under  a  great  tree.    His  essential 

connexion  with  the  !•  long  ag    been  pointed  out  by  D'Arbois 
de  Jubainville :  v  a  [tentative  name  given  to  the  Bull  of 

Cualnge  in  /.  —         Ball  of  Oak  son  of  Oak.  on  whose  flesh  the 
aborigines  of  Ulidia  omunal  fea~t.     Since  the  researches  of 

Frazer  and  te  import  E  the  oak  as  a  solar  emblem  lias  been 

fullj  nil  of  the  "ak  ifl  therefore  a  solar  bull,  and  the  dance 

of  the  bull  That  the  Minotaur  is  a  solar  being  has  been 

shown  1 ;.  Delos  therefore  links  on  i<> 

the  dan  _  round  New  Grange.     In  a  paper 

like  the  ••■lit  with  indicating  the  arguments  thus  in 
bare  outline. 

-  possible  that  thi  mnbination  of  crane  and  solai  symbols  ifi  to 
be  seen  once  more  in  the  well-known  t  •  buckets  and 

I  Is  from  East  rth  as  Denmark,  belonging  to  the 

eudoftheBi  ■_    f  the  Iron  Age.  Tl  a  circle, 
doubtless  representin.  nked  by  the  fore-parts  of  two  birdB  with 

long  .  _     much  resembles  the  Egyptian 
Hanked  by  two  uraei, and  may  well 

have  been  suggested  in  ti  .  trab.     The  birds 

are  commonly  identified  with  swans,  but  they  can  just  as  well  ■•-.'    The 
idea  un  _  .  rne  on  the  i'acks  of 

the  home-  .  ,1  journeys  are  of  a  very 
extended  kind  .  .  5  overhead  at  a  marvellous 

-  it  .  .      while  the  seeming  order  with  which   its  ranks  are  marshalled 

during      b  1  attenti  m  '     1  -uch  habits  as  these 
might  well  be  regarded  as  i       _     _         ;  the  summer  sun. 

vithoul    comment,   bj    Mi     Cook: 

rro"*'  -  .1    1.  p.  488   where  a 
.  ir  combinatiui  :t.-.|  from  Japan. n't  Z(\u,  1 

:  Illustrations  will  be  found  iu  1  ■ 
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The  Cretan  labyrinth  is  represented  on  Cretan  coins  under  a  well-known 

conventional  form  (fig.  Ad).  This  form  closely  resemble*  a  type  of  pelroghph 

common  in  this  country,  consisting  of  a  series  of  concentric  circles  sur- 

rounding a  central  cup-hollow,  with  a  single  radial  groove  cutting  across  the 
circles  and  projecting  outside  them  (fig.  4e).  This  analogy  was  first  pointed 

out,  so  far  as  1  am  aware,  in  an  otherwise  eccentric  and  unconvincing  book  ;' 
but  in  spite  of  the  shortcomings  of  the  setting,  the  comparison  is  in  my  opinion 

sound.  It  is  not  to  be  supposed  that  the  petroglyphs  are  copied  from  specimens 

of  the  coins  that  have  found  their  way  into  Northern  Europe.  There  are 

chronological  difficulties  in  the  way  of  such  an  idea,  as  well  as  psychological 

difficulties.  I  cannot  believe  that  the  bronze-age  inhabitants  of  the  district 

round  Lochgilphead  in  Argyllshire,  let  us  say — where  such  petroglyphs  occur 

almost  by  the  hundred — were  so  delighted  with  the  labyrinthine  patterns  on 
a  chance  Cretan  coin  which  came  their  way  that  they  took  the  trouble  to 

copy  them  endlessly  on  hard  rock.  The  figure  must  have  had  a  real  living 

meaning  for  the  Lochgilphead  people  to  have  induced  them  to  expend  so 

much  labour.  As  in  the  case  of  the  New  Grange  spirals,  we  explain  the 

related  patterns  as  cognate,  but  not  affiliated.  They  have  the  same  meaning — 

the  crystallization  of  a  sun-dance ;  but  the  northern  carvings  remain  rude 
and  barbarous ;  the  Cretan  coins  are  civilized  into  an  artistic  form.  Attention 

is  also  called,  in  Dr.  Krause's  book,2  to  the  Ronlan  "Troy  "  game,  founded  on 
a  labyrinth,  and  to  certain  labyrinths  marked  out  in  the  earth,  especially  in 

Scandinavia,  Finland,  and  Lapland.  I  am  not  quite  clear  what  place  these 

have  hi  the  scheme ;  for  one  thing,  their  history  and  their  date  appear  to  be 

very  uncertain.  Returning  to  the  petroglyphs,  especially  important  is  a  series 

at  Mevagh,  Co.  Donegal,  if  we  can  trust  the  accuracy  of  the  drawing  which 

has  been  published  of  these  remarkable  designs.-1  Some  of  them  represent 

groups  of  circles  with  two  radial  grooves,  only  one  «/  vlii<-h  reaches  the  outer 
circumference.  It  is,  in  fact,  a  labyrinth  with  one  entrance,  but  with  a 

complication  in  the  interior  suggested  (tig.  4,/'). 
There  is  another  conventional  type  of  the  labyrinth  as  figured  oh  Cretan 

stones,  designed  on  the  basis  of  the  swastika.  If  then'  be  anything  in  what 
was  just  now  suggested,  .that  the  swastika  is  an  attempt  l<>  represent  the 

whirling  bull-roarer,  and  if  the  sculpture  in  New  Grange  may  be  taken  as 

indicating  that  the  bull-roarer  accompanied  the  Buh-dance,  this  form  of  the 
Cretan  design  becomes  the  more  intelligible. 

1  Die  Trojaburyen  Xonl< a, t r,t.,  \<\  Dr.  Ernst  Knmse.     Glogau,  1893. 

'This  work  is  not  easily  accessible  in  the  libraries  of  this  'country,  but  a  sufficient 
abstract  of  its  contents  will  be  found  in  Conk's  /.  its,  vol.  i.  up.  481    190 

3  Journal  Roy.  Hist,  and  Aicli    Assu   of  Ireland,  IV,  \m,  4-Jli. 
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One  of  the  recorded  examples  of  the  European  sun-dance  is  of  very  great 
importance  in  the  present  connexion.     I  refer  to  the  ceremony  of  the  college 

of  priestesses  on  the  islai.         -      -..  which  has  been  already  mentioned  as  the 

probable  prototype  of  the  pag         -   iblishinent  at  Kildare.     In  a  familiar 

--age,  Pomponius  Mela  describes  this  island  as  the  seat  of  a  company  of 
nine  pri          .    •    who  could  raise  storms,  transform  themselves  into 
animals,  cure  diseases,  and  foretell  the  future — who  had.  in  fact,  all  the  stock 

accoiuplishn.-     -  XI.  Salomon  Reinacb,  indeed,   in  one  of  his 

singularly  in  I      -      a  ared  to  demonstate  that  Mela  or, 

ralber,  the  unknown  authority  on   whom  lie   bases  his  account,  is  untrust- 

rthy,  and  that  Sena  and  i.  -  -  had  no  real  existence  :  partly  on 
the  ground  that  there  is  no  other  evidence  for  female  ministrants  in  Celtic 

religion,  and  partly  1  -  ,e  island  is  too  evidently  reminiscent  of  Cir»  - 

Isle  of  Aeaea.     If-  hat  the  whole  Btoiyof  the  Sena  priestesses  was 

invented  by  Borne  romancer,  who  sought  to  bring  Homer's  fancy  into  the  realms 
of  reality.  But,  as  to  the  first  objection,  we  need  not  assume  that  (he 

pri--  they  may  have  been   the  survivals  of  a  pre-Celtic 
cult:  and  even  if  they    ■,  .   ,,f  the  fan-drtit  is  not  bo  foreign  t" 

I !  !;••  ii :  i-         __      •      As  to  the  other  objection,  it  would 
be  i  .sonable  .  far  from  Sena  being  founded  on  Aeaea, 

Aeaea,  the  island  of  the  dangfal  !  ern  sea,  may  on  the 

the  island  of  the  Sun-pries  the  western 

sea.  We  might  even  gofartlv  ting  the  name  Circe  etymologic-ally 

with  ki'xAoc        .  itioii    of  circle,  or.  more 
accurately  pi  spiritual  _  eived  of  as  being 

la     Putting  Homer  back  to  the  very  beginning 

•-.  the  ea:  lenty  of 

time  for  tin-  _  Sena  and  its  priestessec 
the  shores  of  the  Ai .  it  would  not  havt  B  tner  to  liave 

realized  its  lity  as  a  |ue  setting  for  the  troubles  of  Odysseus, 
Bir  Ifela  -     -     -  S  rabo  tells  us  that 

im;  XI<la  ]■  daily  life  and  duties  of  the  priestesses — their 
wind-ra-     .  _       and    disease-he;-.      .        Strabo    records    what 

happened  on  t Ik  :.     He  calls  the  women  "  Samnites," 
discuss  ;s  there  can  hardly  be 

any  doubt  that  the  ind  and  the  same  people  are  intended.     On  a 
certain  day  in  c  -men  un-roofed  and  re-roofed  their  temple 

:  Mu!  .    name  "f  the  PBTWrt   tn 

i*ud.     *'  Saninites  "  woald  be  an  inadvertence  easy  for  one  fanuli»r  with  Bonian 

ii,  .n> 
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before  sunset,  each  of  them  carrying  her  load.  It'  anyone  of  them  lei  her 
burden  fall,  she  was  rent  asunder  by  the  others,  and  her  limbs  were  carried 

round  the  temple  with  wild  shouts,  which  were  kepi  up  till  their  rage 

was  abated.  Strabo  or  his  informant — probably  Pytheas— had  not  a  very 
exact  knowledge  of  the  rite;  indeed,  it  is  difficult  to  see  how  they  could  have 

obtained  even  the  knowledge  which  they  had,  seeing  that  no  man  dared  I" 

land  on  the  island,  and  that  the  people  in  the  lands  around  would  be  alien 

in  speech  to  the  traveller.1 
But  even  the  fragmentary  report  which  we  have  of  this  rite  displays  close 

analogies  with  some  of  the  rites  that  we  have  traced  at  Temair  and  at  New 

Grange.  The  unroofing  and  re-roofing  of  the  temple  was  evidently  a  solar 
rite,  and  we  cannot  be  far  wrong  if  we  assume  that  the  day  on  which  it  was 

performed  was  Midsummer  day.  When  the  sun  shone  longest  and  hottest, 

the  temple  was  opened  to  entrap  as  much  as  possible  of  the  sun's  rays,  and 
then  was  closed  again.  Probably  there  was  a  perpetual  fire  kept  alight  in 

the  temple,  which  was  supposed  to  be  quickened  by,  or  else  to  quicken,  the 

sun.  Then,  the  fate  of  the  woman  who  dropped  her  load  was  simply  the 

fate  of  every  divine  king  who  was  getting  too  old  for  his  work.2  She  was 
torn  in  pieces,  as  the  king  of  Temair  was  killed  when  a  stronger  than  he 

came  to  contend  with  him.  The  tearing  of  the  unfortunate  creature  in 

pieces,  and  the  bearing  of  her  limbs  round  the  temple,  have  analogies  else- 

where:  all  such  rites  have  for  their  purpose  the  increase  of  the  fertility  of 

the  soil.  The  island  of  Sena,  then,  was  a  place  where  women's  rites, 

analogous  to  the  men's  rites  of  Temair,  were  carried  out,  and  for  an 
analogous  purpose.  Temair  is  thus  set  in  its  place  as  the  [rish  example  of 

a  universal  European  cultus. 

To  come  down  to  later  times  in  the  Greek  world,  we  may  perhaps  trace 

some  relics  of  this  European  cultus  in  certain  of  the  riles  of  the  nian 

mysteries.  Even  to  touch  the  fringe  of  this  gigantic  subject  would  swell 

unduly  a  paper  which  has  already  far  transgressed  the  limits  that  I  had 

expected   it  to  occupy.     But  it  may  be  noticed  that  the  bull-roarer,  called 

1  Imperfect  information  due  to  this  cause  is  perhaps  responsible  for  the  inconsistency 

which  is  the  chief  difficulty  in  the  way  of  reconciling  the  accounts  >■('  Mela  and  Strabo. 
Mela  describes  the  Sena  priestesses  as  vowed  to  perpetual  virginity;  Strabo  reports  his 
islanders  as  sailing  over  to  the  mainland  when  they  desired  t"  have  intercourse  with  the 
opposite  sex.  He  then  proceeds  do  describe  the  temple  rite:  which  BUggests  the  possi- 

bility that  such  intercourse  may  have  been  an  essential  part  of  the  rite  in  question.  Y\  B 
are  reminded  of  what  was  said  above  as  to  the  necessity  for  the  marriage  of  the  kin^  ■•! 
Temair. 

-  Just  as  the  king  of  Ouitsha  on  the  Niger  was  "  immediately  deposed  and  perhaps 
stoned  "  when  he  was  no  longer  able  to  dance  publicly  with  a  sack  of  sto   i  "ii  his  lack 
at  an  annual  feast :  See  Frazcr.  ra&oo  nnd  tilt  Perils  of  the  Soul,  p.  123, 
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pl/ifioQ,  was  one  of  the  toys  of  Dionysus  shown  solemnly  to  the  initiates : 

that  the  daubing  of  the  initiates  with  clay,  afterwards  washed  off  again, 

seems  to  be  essentially  a  re-birth  ritual,  analogous  to  the  ritual  of  the  stones 
of  Bloee  andBluicne:  and  that  the  reverent  exhibition  of  an  ear  of  corn 

reminds  us  of  the  sanctuary  in  the  far  north-west  which  was  founded,  as  the 

story  went,  by  Tea  grand-daughter  of  "Corn.'  "We  have  already  indicated 
how  i!i'-  Persephone  myth  can  hi-  braced  in  the  confused  stories  told  about 
the  Irish  print 

llere  for  the  present  1  leave  the  subject.  I  close  by  stating  a  conviction 

which  this  study  has  impressed  upon  myself  more  strongly  than  ever  before: 

that  a  knowledge  of  [rish  tradition  and  Irish  archaeology  is  essential  to  a  full 

comprehension  ol  il  antiquity.     In  Crete  and  in  Classical  Gieecejwe 

see  the  highest  manifestations  of  the  native  civilization  of  Europe.  Probably 
nowhere  bettci  than  in  Ireland  can  we  study  the  crude  materials  of  which 

that  civilization  was  composed, and  by  which  it  can  be  interpreted. 

NOTE  AI'I'Kl'  IN   PRESS. 

The  statement  made  on  i  it  no  survey  of  the  site  before  l'etrie's 
3ta,  must  be  modified.     -Mi.  Westropp  has  called  my  attention  to  i  brief 

tnd  sketch  in  Bis!       1  I  Ireland  (ed.  Stokes,  1891, 

y.  177.  The  sketch  is  distorted  in  the  printed  copy,  ami  must  be  corrected 

byi  oal,  in  T.C.D.  Library  (14  15,  page  116).     This 

volume  is  not,  apparently,  the  autograph ;  to  be  a  transcript  made 

by  some  scribe,  n i  •  gered  but  not  over-intelligent,  as  is  indicated  by  his 
writing  Dun/any  for  the  familiar  name  D  misreading  the  long  s)  a 

few  lint  -  _     which  specially  interests  us.     This,  as  well  as 

the  overwhelming  probability  that  the  bishop  is  writing  entirely  from 

memory,  must  be  borne  in  mind  in  criticising  the  description,  which  is  not  a 

little  puzzling.     It  runs  thus  :  "  1  saw  live  barrows  in  this  situation — 

North 

0 

O  0 

o 
o 

on  which  it  is  possiLle  the  live  kings  sat  ...  .  on  the  southern  one  is  a  stone 

or  pillar  set  up"  [I  omit  for  brevity  some  speculative  matter  of  no 
importance]. 
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It  is  not  easy  to  identify  the  five  mounds  which  Pococke  here  indii;it<  -. 

They  might  be  Pupal/.  Adam  ndin ;  Duma  na  2W  (Petrie's  mound,  now  missing  I 
side  by  side  with  Duma  na  nGiall;  Tech  Cormaic;  and  M&r  Ten.  This  would 

be  interesting  for  two  reasons.  It  would  prove  the  existence  of  Mur  Tea, 

now  almost  disappeared,  on  6  August  1753,  the  date  of  Pococke's  visit  : 
and  it  would  indicate  the  (a  priori  not  improbable)  fact,  that  the  stoni 

inauguration  then  stood,  not,  as  Petrie's  local  informants  told  him,  on  Duma 

na  nGiall,  but  on  the  traditional  foundress's  grave.  But  there  are  difficulties 
in  the  way  of  this,  for  the  literary  evidence  is  to  the  effect  that  Fal  was  on 

or  beside  Duma  na  nGiall.  If,  however,  we  are  to  call  Pococke's  southern 
mound  Duma  na  nGiall  on  account  of  the  presence  of  the  stone,  we  should 

have  difficulties  in  identifying  the  four  to  the  north  of  it  the  end  of  Tech 

Midchuarta,  Dull,  Dorcha,  and  Pupall  Adamndin,  seems  the  only  possible 

series  of  identifications;  but  evidently  this  is  strained),  and  it  would  be  hard 

to  explain  how  the  Bishop  came  to  miss  the  conspicuous  structures  in  Edith 

Big.  Suppose  the  mound  with  the  stone  is  Tech  Cormaic  (Petrie's  Forrad  , 

which  would  contradict  Petrie's  story  that  the  stone  had  been  transferred 
after  the  rebellion  of  1798,  then  the  mounds  might  be  Pupall  Adamndin, 

Petrie's  Duma  na  Bo,  Duma  na  nGiall,  and  either  my  Duma  na  Bo  or  the 
Forrad.  It  seems  impossible  to  get  any  nearer  to  certainty  than  this,  and 

whatever  scheme  we  adopt  presents  difficulties.  Pococke  probably  had  the 

privilege  of  seeing  the  mounds  in  an  even  more  perfect  condition  than  Petrie, 

but  he  lost  the  opportunity  of  making  himself  useful. 

The  Bishop  also  notes  the  standing  stone  in  the  churchyard;  the  figure 

upon  it  reminded  him  of  a  "German  deity  "  whom  he  calls  "Pusterus" — 
a  name  which  in  my  ignorance  I  never  met  with  before  ! 
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XI. 

NOTES  ON  si.imk  OUIIAM   INSCRIPTIONS,  INCLUDING  TWO 
l.lj  knti.Y   DISCOVERED. 

By  PROFESsni:   II.  A.  s.  MACALISTER,  Litt.D. 

Read  Pi  bruaiu  11,  1918.     Published  Janiauy  20,  1U19. 

BALTING        -     '     I.    WlCKLOW. 

The  first  inscription  of  which  I  have  to  speak  liae  been  for  over  forty  years 

in  the  Academy's  possession,  but  no  satisfa  "liny  has  ever  been  given 
of  it.     It  is  a  fragment,  or  rather  apair  of  fragments  of  granite,  evidently 

belonging  to  one  larg  'out   impossible   to   lit   together.     A  crowbar 
mark  in  one  of  the  fragmeuts  shows  thai  the  stoue  has  been  intentionally 

iye<L 
The  only  references  to  this  inscription  are  as  follows: — (I)  Brash  (Ogam 

.'/•  p.  324):  a  mere  passing  allusion   to  an  "incomplete  memorial" 
from  the  neighbourl   1  of  Donavd,  deposited  in  the  Museum  of  the  Royal 

Irish  Academy,  ill  F erguson  (£  I  /.•  tun  i,  p.  'i'1  Bays:  "  In  the  stone- 
fences  about  Donard  fragments  of  Ogham  monumente  are  numerous,  and  the 

names  of  the  farmers  who  broke  them  up  are  remembered."  This  presumably 
is  primarily  a  reference  to  these  fragments,  and  suggests  that  it  may  have 
been  Ferguson  who  discovered  them  first.  Though  I  have  been  Beveral  times 

in  the  neighbour  Donard,  I  have  nevei  Been  any  of  these  "numerous 

fragments"  in  the  fences.     1 1 1]  Rhj  s,  in  a  paper  on  th<  <h<i m -i 'ascribed  Stones  of 
I  I:     ,S  Antiquaries,  voL  xxxiii,  p.  1),  under 

No.  29,  mentions  these  twi        i  without  note  of  provenance,  and  gives 
his  reading  k(?)cima<    on  the  firsl  fragment,  gbi  on  the  second.    These 

the  only  readings  that  have  hitherto  I   n  published  of  the  inscription. 

The  Academy  register  states  thai  these  fragments  come  from  the  neigh- 
bom  Baltinglass,  and  the  granite  of  which  they  are  composed  bears 
this  out.     The  larger  fragment  measures  2  feet   2  inches  by  1  foot  9  inches 
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by  8  inches.     The  inscription  is  picked  out  in  broad  bold  snuvs  mi  a  r.it In  i 

rounded  angle.     The  lettering  is  quite  clear. 

juiii  ,„„  y ,  um 
c]    C        I      MA    Q  [ 

The  first  score  is  carried  away  by  a  fracture,  all  but  the  top,  which  is  why 

Sir  John  Rhys  overlooked  it ;  the  second,  which  is  his  first  M,  is  carried 

slightly  over  to  the  b  side  of  the  angle,  but  not  sufficiently  so  to  turn  the 
score  into  M. 

The  second  score  of  the  Q  lies  in  the  line  of  a  natural  fissure  in  the  stone, 

but  it  is  certainly  not  to  be  omitted. 

We  evidently  have  the  end  of  the  name  of  the  owner  of  the  stone,  ending 

in  cci,  and  followed  by  MAQI. 

The  second  fragment  is  clearly  the  top  of  the  original  pillar-stone.  It. 
measures  2  feet  2  inches  by  1  foot  7  inches  by  11  inches.  Only  a  small  portion 

of  the  scored  angle  remains,  spalls  on  both  sides  having  carried  most  of  it 

away.  I  cannot  follow  Sir  John  Rhys  in  reading  gki,  a  reading  about  which  he 
himself  seems  to  have  been  uncertain.  1  am  inclined  to  think  he  has  read 

it  upside  down,  and  that  it  should  be 

+Hf  TrTTT^"  [ 
i     N    [i 

in  which  we  may  possibly  see  the  end  of  iaqini,  the  name  of  the  owner  of  the 

Donard  ogham  close  by.     The  whole  inscription  would  thus  have  read: 

]cci    maq[i    iaqJini. 

Its  destruction  is  much  to  be  regretted,  as  it  comes  from  a  region  not  very 
rich  in  these  memorials. 

Connor,  Co.  Antiu.m. 

I  have  submitted  this,  which  is  probably  the  most  dillicult  Ogham  in  all 
Ireland  to  read,  to  a  careful  fresh  examination,  the  result  of  which  is  that  I 

now  read  it  calunai  maqi  vobahaci.  This  is  the  most  satisfactory  reading 

that  has  yet  emerged  from  the  stone,  as  it  at  last  gives  us  something  intelli- 
gible for  the  name  of  the  person  commemorated.  It  is  the  name  which  we 

find  in  the  compound  caluno-vic  at  Drumloghan. 

Aghaleague,  Co.  Mayo. 

I  found  this  inscription  under  the  following  circumstances:—  A  corre- 

spondent had  informed  me  of  two  Ogham  inscriptions  at  or  near  Ballycastle, 

Co.  Mayo.     Accordingly,  I  made  my  way  fco  Killala,  and  proceeded  to  the 
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place  indicated.  I  was  considerably  disgusted  to  find  when  I  reached  the 

spot  that  one  of  the  stones  was  the  well-known  cross-inscribed  pillar-stone  in 
the  cemetery  at  Doonfeeny,  and  the  other  was  a  galhin  without  the  slightest 

trace  of  marking  upon  it.  But,  in  returning  to  Killala,  I  passed  through  the 

townland  of  Aghaleague,  and  there  noticed  a  large  stone  standing  in  the  field 

opposite  Heathtield  National  School.  Stopping  the  car  I  went  to  examine  it, 
and  found  that  it  bore  an  Ogham  inscription.  Though  so  conspicuous,  the 

stone,  which  doubtless  gives  its  name  to  the  townland  (Achadh  Leige,  field 

■  •I  the  stone),  is  not  marked  on  the  <  Ordnance  Map. 

It  is  a  slab  of  micaceous  sandstone,  7  feet  7  inches  high,  7  feet  broad  at 

the  base,  tapering  irregularly  to  the  top,  and  G  inches  thick.  The  inscription, 

which  is  on  ih"  angle  turned  away  from  the  road,  is  badly  worn  by  the 

rubbing  of  cattle.  The  scores  were  pocked  and  rubbed  on  the  stone,  not  cut 

with  an  engraver.     My  reading  is 

OTTACl    MAQ   GARA   .    .   . 

Th"  initial  o  is  I  foot  8  inches  above  tin-  ground  line.  Below  it  the  angle 
is  not  worn,  and  though  there  are  here  and  there  braces  resembling  defaced 

scores  1  think  thi  ithing  but  natural  marks  on  t he  stone,  and  that  the 

0  is  the  first  letter.  There  is  a  mark  like  a  vowel  point,  1  foot  Hi  inches 

above  ground,  followed  bj  b  "ii  tie-  B  side,  but  these  have  an  appearance 
totally  different  from  that  of  the  genuine  Bcores.  The  o  is  quite  clear,  as  also 

are  the  two  r's,  though  a  fissure  in  the  stone  cuts  through  all  six  scores.  The 
\  is  very  deep  and  is  almost  entirely  on  the  n  side,  but  is  too  short  tor  a  con- 

iit  Bcore.  The  first  score  of  the  c  is  very  plain,  and  is  earned  slightly  across 

the  angle,  but  it  is  too  short  "ii  the  B  side  for  an  m.  The  second  score  of  the  c 

is  invisible;  the  the  two  remaining  Bcores  can  be  traced.     Only  the 

last  dot  of  the  l  can  be  detected  with  certainty  ;  the  places  of  the  other  four 

-  can  be  fixed  by  measurement.  The  maq  gaua  is  quite  clear,  the  gab  being 

on  the  shoulder  of  the  stone.  There  is  only  one  vowel  point  of  the  last  letter 

traceable;  a  dense  growth  of  lichen  on  the  top  of  the  stone  conceal-  whatever 
may  remain  of  the  inscription.  The  name  of  the  person  commemorated  seems 

comparable  with  Uaihaeh,  but  till  the  top  of  the  stone  can  be  satisfactorily 

deciphered  it  is  useless  date  on  what  tin-  Becond  name  may  be. 

Brbastagh,  i  '".  Mayo. 

I  took  the  opportunity  of  my  visit  to  Killala  tore-examine  this  important 
monument.  I  wished  specially  to  see  whethei  there  was  any  possibility  of 

detecting  traces  of  writing  in  th>-  worn  part  at  the  bottom  of  the  south-west 
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angle,  which  had  hitherto  proved  completely  baffling.  For  a  length  of 

3  feet  9  inches  the  angle  is  worn  perfectly  smooth,  carrying  away  the  name  of 

the  owner  of  the  monument.  This  is  the  more  to  be  regretted,  as  we  are  here  in 

the  presence  of  known  personalities.  For  the  inscription  on  the  south-east  angle 

of  the  stone  is  certainly  maq  cokrbri  maq  ammllongitt.1  There  are  two 

persons  called  Coirpre  son  of  Amalgaid  on  record :  one  the  great-grandson  of 
Eochu  Muigmeadon,  and  grandfather  of  St.  Tigernan  of  Loch  Conn  ;  the  other 

the  great-grandson  of  Dathi.2  The  descendants  of  the  second  (who  is  more 

likely  the  "  Corrbri "  of  the  stone)  are  not  recorded. 
Turning  now  to  the  south-west  angle  the  first  letter  is  certainly  L,  7  inches 

above  the  ground.  Then  come  some  vowel-points  followed  by  a  double  G.  1 
had  previously  read  four  points,  making  E,  and  this  was  also  the  reading  of 

Sir  J.  Ehys ;  but  I  now  incline  to  reading  only  three,  rather  widely  spaced. 

The  g's  are  followed  by  a  very  doubtful  a,  1  foot  above  ground  line.  This 
gives  lugga,  a  name  which  is  followed,  I  think,  by  maqi  occupying  the  angle 

to  2  feet  \  inch  above  the  ground.  The  maqi  is  followed  by  a  very  doubtful 

c,  after  which  is  an  0,  quite  distinct,  the  second  score  being  2  feet  7^  inches 

above  the  ground.  Then  comes  a  space  of  9  inches,  room  for  about  six  scores, 

in  which  the  angle  is  spalled  and  the  scores  broken  away.  Then  come  three 

vowel-points,  after  which  the  inscription  proceeds  sdailengesci  all  quite  clear; 
the  last  vowel  most  probably  was  I,  but  the  angle  is  fractured,  carrying  off 

everything  after  the  second  dot. 

Where  so  much  is  doubtful  we  must  walk  warily.  The  chief  difficulty, 

apart  from  the  worn  part  of  the  angle,  is  its  division  into  words.  If  the 

inscription  begins  LUGGA  maqi,  what  follows  is  too  long  for  a  single  name  ;  it 

is  longer  than  anavlamattias  and  niagkacolinea,  which  are  the  two  longest 

names  as  yet  found  in  Ogham.  It  is  possibly  CUNEAS  dailengesci,  a  double 

name.  This  is  unusual,  but  not  unknown.  However  1  fear  that  the  decipher- 

ment of  this  angle  will  never  be  altogether  free  from  conjecture,  owing  to  its 

damaged  condition.  I  confess  I  left  it  feeling  very  hopeless  of  attaining  to 

complete  certainty  of  the  reading,  lugg  .  .  .  SDAILENGESC,  with  three  vowel- 
points  before  the  s  and  two  after  the  c,  is  all  that  anyone  can  be  certain  of. 

It  is  not  impossible  that  this  part  of  the  monument  has  been  intentionally 

defaced  by  someone  who  had  an  interest  in  erasing  the  name  and  memory  of 
its  owner. 

1  My  previous  reading,  ammllokatta,  is  wrong.     The   NO   is  concealed  under  thick 
lichens,  and  the  following  I  is  fractured.     There  is  no  vowel  after  the  final  T. 

-  I'ribes  and  Customs  of  Hy  Fiachruch,  pp.  10,  '.18. 
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The  Cotts,  Co.  "Wexford. 

The  Cotts  is  a  townland  between  the  town  of  "Wexford  and  Broadway. 
My  friend  the  Rev.  R.  Fitzbenry,  P.P.  of  Broadway,  brought  me  to  see  a 

number  of  standing  stones  in  this  neighbourhood,  some  of  them  of  considerable 

size.  In  a  field  on  this  townland  we  saw  two  small  stones  of  red  conglomerate, 

evidently  marking  the  head  and  foot  of  a  grave,  about  3  feet  high  and  5  feet 

apart.  Unfortunately  I  was  not  provided  with  a  measure  or  a  camera — indeed, 
the  weather  was  so  bad  that  to  have  photographed  the  stones  would  have  been 

impossible.  The  southern  stone  is  conical  in  shape.  The  inscription,  which 

had  not  beei.  -  on  the  north-west  angle  of  the  northern  stone, 
and  seems  complete,  _  ihort  and  the  top  of  the  stone  is  fractured. 
1:  ends  about  2  inches  below  the  fracture,  and  reads  iaknl 

Wikdklk  Collection. 

La>                iy  mention  a  Btone  in  the  W                Election,  now  in  the 

A    demy's  ]      -  •-.  .           iiest.  I  have  ie-examined. 
It  bears  Ogham  -             .uch  obscuied  by  other  scratches  on  the  adjacent 

surfaces.     Sir  John   '.  r.     I  think  however 
that  it  will  be  found  that  the  inscription  reads  el>ith,  and  this  being  so,  no 

more  need  be  said  about  it !  It  is  not  the  only  nineteenth-century  Ogham 
in  the  Windele  Collect] 
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Cros  Adamnain 

(Photograph  by  Mr.  T.  J.  Westropp 

The  Figure  on  Cros  Adamnain 
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Tech  MidcMarta 

The  Northern  Cloenlerl 

(Photograph  by  Mr.  T.  J.  Wesli 
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XXXI.  *nd  Survey,  1911-15. 
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Perfect  Liquid. 
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W.  M'F.  Orr,  f.r.s.  ■js. 
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geneous   Solid   composed   of  nearly   Spherical    Shells   of   equal 

Density,  when  the  whole  Mass  is  rotating  with  a  small  Angular 
Velocity  in  Relative  Equilibrium  under  its  own  Attraction. 

M.  W.  J.  Fry,  m.a. 

,,     5.     On   the   Properties  of  a  System    of  Ternary   Quadrics   which  yield 
Operators  which  annihilate  a  Ternary  Cubic. 

H.  G.  Dawson,  m.a. 

,,     6.     A  New  Method  of  Solving  Legendre's  and  Bessel's  Equations,  and 
others  of  a  similar  type. 

].  R.  Coder,  m.a. 
,,     7.     The  Relation  of  Mathematics  to  Physical  Science. 

F.  A.  Tarleton',  i.l.d.  6d. 
,,     8.     The  Dynamics  of  a  Rigid  Electron. 

A.  \V.  Conway,  f.r.s.  6d 

,,     9.     The  Logical  Basis  of  Mathematics. 
R.  A.  P.  Rogers,  m.a.  6d. 

,.  10.     On  Ether  Stress,  Gravitational  and  Electrostatical. 
F.  Purser,  m.a.  6d. 

,,  11.     Extensions  of  Fourier's  and  the  Bessel-Fourier  Theorems. 
W.  M'F.  Orr,  f.r.s.  is.  6d. 

,,   12.     Some  Theorems  on  the  Twisted  Cubic. 

M.  ].  Conran,  m.a.  6d. 

Vol.  XXVII 1. 

1.  On  the  Motion  of  an  Electrified  Sphere. 
A.  VV.  Conway,  f.r.s. 

2.  Contributions  to  the  Theory  of  Screws. 
Sir  Robert  Ball,  f.r.s. 

3.  The  Symbolical  Expression  of  Eliminants. 
Rev.  W.  R.  W.  Roberts,  d.d. 

6d. 
2S. 

6d. 

Vol.  XXIX. 

1.  On  the  Application  of  Quaternions  to  some  recent  Developments  of  Electrical 
Theory. 

A.  W.  Conway,  f.r.s.  6d. 

2.  Extensions  of  Fourier's  and  the  Bessel-Fourier  Theorems.     Second  Paper. 
\V.  M'F.  Orr,  f.r.s,  6d. 

3.  The  Linear  Complex,  and  a  Certain  Class  of  Twisted  Curves. 
Rev.  M.  F.  Egan,  m.a.  is. 

4.  The  Differentiation  of  Quaternion  Functions 
K.  T.  Wam,.  6d. 

5.  The  Electric  Charge  on  Rain  (Part  I). 
J.  A.  McClelland,  d.sc,  f.r.s.,  and  J.  J.  Nolan,  m.si  ,  6d. 

6.  Some  Differential  Properties  of  the  Orthogonal  Trajectories  "t  a  Congruence 
of  Curves,  with  an  Application  to  Curl  and  Divergence  of  Vectors. 

R.  A.  P.  Rogers,  m.a.  6d. 
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4.  The  Electric  Charge  on  Rain  (Part  II). 
J.  A.  McClelland,  d.sc,  r.r.s.,  and  J.  J.  Nolan,  m.sc.  6d. 

5.  The  Large  Ions  in  the  Atmosphere. 
J.  A'  McClelland,  d.sc,  p.r.s.,  and  11.  Kennedy,  m.sc.  6d. 

6.  The  Quadratic  Vector  Function. 
Rev.  T.  Roche,  m.a.  6d. 

Vol.    XXXI 1. 

1.  The  Large  Ions  in  thi  bete. 
H.  Kennedy,  m.sc. 

2.  Note  on  the  Use  of  Conjugate  Functions  in  some  Dynamical  Problems. 
11.  C.   Hi  DMMHR,   M.  \. 

3.  Real  and  Complex  Numbers  considered  as  Adjectives  or  Operators. 
M.  \v.  J.  Fry,  m.a. 

4.  On  Doublet  Distributions  in  Potential  Theory. 
J.  G.  1.111  HI  U,  D.SC. 

5.  The  Electrical  Conductivi"  ^rs  in  Thin  Layers. 
J.  A.  McClelland,  d.si  .  i  k  s.,  andj    |.  Dowling,  m.a. 

6.  Integral  Equation  proposed  bv  Abel. 
Ki  v.  P.  J.  Browne,  m.  \.  f 

7.  A  3-dimensional  Con:.  >ble.  | 
S.  B.  Ki  m.  \.  / 

6d. 6d. 

6d. 

6d. 
6d. 

6d. 
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1.  l  from  Lea\ 
J.  A.  McClbli  \nd,  d.si   .  p.r.s.,  and  Rev,  R.  FitzGerald,  m.sc. 

2.  '!  ns  produced  by  spraying  Distilled  Water. 

J.  J.  Not 3.  The  Nature  of  the  1  ..  ed  by  Bubbling  Air  through  Mercury. 
J.  A.   Mi  Cl  U.I  AND,  Ij.sc,  F.K.S.,  and  P.  J.  NOI  AN.  M.SC. 

4.  On  Periodi  al  Curve-Factors  and  Corner- Factors. 
J   G. Lea i hem,  m.  \  .  i 

5.  The  Large  Ions  and  Condensation-Nuclei  from  Flames. 
H.  K:  NNEDY,  M.A  .  M 

6.  Impact  in  Three  Dimensions. 
M.  W.  J.  Fry,  m.a.,  >  .i  .i    i>. 
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6d. 
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INK   I.    HlTCHCOC  K,  PH.D.  6d. 
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„     XXIX.  (1910-11) 

,,       XXX.  (1912-18. > 
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A  Theorem  on  Moving  Distributions  of  Electricity. 
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The  Stability  or  Instability  of  the  Steady  Motions  of  a  Liquid.     Part  I:  A 
Perfect  Liquid. 
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The  Stability  or  Instability  of  the  Steady  Motions  of  a  Liquid.     Part  II :  A 

Viscous  Liquid. 
W.  M'F.  Orr,  f.R.S.  is. 

The  Centre  of  Gravity  and   the  Principal  Axes  of  any  Surface  of  , 
equal  Pressure   in  a  Heterogeneous  Liquid  covering  a  Hetero- 

geneous  Solid   composed   of  nearly   Spherical    Shells   of   equal 
Density,  when  the  whole  Mass  is  rotating  with  a  small  Angular 
Velocity  in  Relative  Equilibrium  under  its  own  Attraction. 

M.  W.  J.  Fry,  m.a. 
On   the    Properties  of  a  System    of  Ternary   Quadrics    which  yield 

Operators  which  annihilate  a  Ternary  Cubic. 
H.  G.  Dawson,  m.a. 

A  New  Method  of  Solving  Legendre's  and  Bessel's  Equations,  and others  of  a  similar  type. 
J.  R.  Cotter,  m.a. 

The  Relation  of  Mathematics  to  Physical  Science. 
F.  A.  Tarleton,  ll.d. 

The  Dynamics  of  a  Rigid  Electron. 
A.  W.  Conway,  f.r.s. 

The  Logical  Basis  of  Mathematics. 
R.  A.  P.  Rogers,  m.a. 

On  Ether  Stress,  Gravitational  and  Electrostatical. 
F.  Purser,  m.a. 

Extensions  of  Fourier's  and  the  Bessel- Fourier  Theorems. 
W.  M'F.  Orr,  f.r.s. 

Some  Theorems  on  the  Twisted  Cubic. 
M.  J.  Conran,  m.a. 

Vol.  XXVIII. 

On  the  Motion  of  an  Electrified  Sphere. 
A.  W.  Conway,  f.r.s. 

2.  Contributions  to  the  Theory  of  Screws. 
Sir  Robert  Ball,  f.r.s. 

3.  The  Symbolical  Expression  of  Eliminants. 
Rev.  W.  R.  W.  Roberts,  d.d. 

6d. 

6d 

6d. 

6d. 

is.  6d. 

6d. 

6d. 
2S. 

6d. 

Vol.  XXIX. 

1.  On  the  Application  of  Quaternions  to  some  recent  Developments  of  Blectrica 
Theory. 

A.  W.  Conway,  f.r.s.  6d. 

2.  Extensions  of  Fourier's  and  the  Bessel- Fourier  Theorems.     Second  Paper. 
YV.  M'F.  Orr,  f.r.s.  6d. 

3.  The  Linear  Complex,  and  a  Certain  Class  of  Twisted  Curves. 
Rev.  M.  F.  Egan,  m.a.  is. 

4.  The  Differentiation  of  Quaternion  Functions. 
K.  T.  Wang.  6d. 

5.  The  Electric  Charge  on  Rain  (Part  I). 
J.  A.  McClelland,  d.sc,  f.r.s.,  and  J.  J.  Nolan,  xj.sc.  6d. 

6.  Some  Differential  Properties  of  the  Orthogonal  Trajectories  of  a  Congruence 
of  Curves,  with  an  Application  to  Curl  and  Divergence  of  Vectors. 

R.  A.  P.  Rogers,  m.a.  6d. 
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Vol.  XXX. 

No.    1.     The  Riemann  Integral  and  Measurable  Sets. 
M.  J.  CONRAN,  m.a.  6d. 

,,     2.     On  the  Graphical  Construction  of  Maximum    Bending-Moments    on    Short 
Girders  due  to  a  Locomotive. 

T.  Alexander,  m.a.i.  6d. 

,,     3.     Magnetic  Resolution  of  the  Spectrum  Lines  of  Niobium. 
R.  Jack,  d.sc.  6d. 

,,     4.     The  Electric  Charge  on  Rain  (Part  II). 
J.  A.  McClelland,  d.sc,  f.r.s.,  and  J.  J.  Nolan,  m.sc.  6d. 

,,     5.     The  Large  Ions  in  the  Atmosphere. 
J.  A.  McClelland,  d.sc,  f.k.s.,  and  H.  Kennedy,  m.sc.  6d. 

,,     6.     The  Quadratic  Vector  Function. 
Rev.  T.  Roche,  m.a.  6d. 

Vol.    XXXII. 

1.  The  Large  Ions  in  the  Atmosphere. 
H.  Kt  nni  DY,  M.a  .  6d. 

2.  Note  on  the  Use  of  Conjugate  Functions  in  some  Dynamical  Problems. 
I  .  Plum  her,  m.a.  6d. 

,.     3.     Real  and  Complex  Numbers  considered  as  Adjectives  or  Operators. 
M.  \V.  J.  Fry,  m.  6d. 

4.     On  Doublet  Distributions  in  Potential  Tlv 
J.  G.  Lea  hum,  i  6d. 

,.     5.     The  Electrical  Conductivity  of  Powders  in  Thin  Layers. 

J.  A.  McClella-.  k.r.s.,  and  J.  J.  Dowling,  m.a.  6d. 
,,     6.     Integral  Equation  proposed  by  Abel. 

Rev.  P.  J.  Bkow. 
7.     A  3 -dimensional  Complex  Variable. 

S.  B.  Kellehek,  m.a. 

6d. 

Vol.   XXXIII. 

1.      Photo-electric  1 
J.  A.  McClelland,  d.sc,  f.k.s.,  and  Rev.  r.  FitzGerald,  k.sc. 

.,     2.     The  Mobilities  of  Ions  produced  by  spraying  Distilled  Water. 
J.  J.  Nolan,  m.sc. 

..     3.     The  Nature  of  the  Ions  produced  by  Bubbling  Air  through  Mercury. 
J.  A.  McClelland,  d.s  ..  and  P.  J.  Nolan,  m.sc. 

4.     On  Periodic  Conformal  Curve- Factors  and  Corner- Fact 
J.  G.  Lea i  ii km.  m.a.,  ;  is. 

..     5.     The  Large  Ions  and  Condensation-Nuclei  from  Flames. 
H.  Kennedy,  m.a.,  m.  6d. 

,,     6.     Impact  in  Three  Di; 
M.  \Y.  J.  Fry,  m.a.,  p.t.c.d.  6d. 

Vol.   XXXIV  (Current  Volume). 
1.     On  the  Simultaneous  Formulation  of  Two  Linear  Vector  Functions. 

Frank  L.  Hitchcock,  ph.d.  6d. 

,,     2.     On  Two-dimensional  Fluid  Motion,  with  Free  Stream-Lines,  Past  an  Obstacle 
of  Curved  Outline. 

J.  G.  Leathem,  m.a.,  i  is. 
.,     3.    Electrification  by  Friction. 

J.  A.  McClelland,  d  -.,  and  Rev.  C.  J.  Power,  s.j.,  m.sc.     6d. 
,.     4.  The  Ions  produced  by  Bubbling  Air  through  Alcohol. 

J.  A.  McClellan:  nd  1'   J    Noi  AN,  M.SC.  6d. 
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.,     3.     A  List  of  the  Land  and  Freshwater  Mollusks  of  Ireland. 

A.  W.  Stelfox,  m.r.i.a.  2s.  6d. 
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6        Unsattn  rived  from  Diaceto-Orcinol. 
i'H    ALGAR,    :: 

Vol,  XXXIV  (Currei      Volume). 
1.  Ret  uff  the  Coast  of  Ireland  by  the  Dredging 
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