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NOTICE. 

On  the  completion  of  the  third  volume  of  DEVON  NOTES  AND 

QUERIES,  the  Editors  desire  to  express  their  thanks  to  the  Con- 
tributors and  to  all  who  have  assisted  in  the  work  connected  with 

the  Magazine.  It  is  hoped  that  the  interest  in  the  publication 
will  continue,  both  on  the  part  of  writers  and  subscribers.  With 
the  Editors  the  labour  is  purely  one  of  love.  No  gain  except 
the  success  of  DEVON  NOTES  AND  QUERIES  accrues  to  them,  and 

they  can,  therefore,  appeal  more  strongly  for  a  continuance  of  the 
support  hitherto  afforded  them.  For  the  forthcoming  volume  many 
interesting  communications  have  been  promised;  including  a  history 

of  the~  Exeter  Vicars'  College  by  Chancellor  Edmonds ;  Ford 
House,  by  Mr.  Roscoe  Gibbs  ;  and  many  other  interesting  articles. 

For  the  Supplementary  Volume,  Principal  Clayden  has  placed 
at  our  disposal  the  revised  manuscript  of  his  lectures  on  THE  ORIGIN 
AND  HISTORY  OF  DEVONSHIRE  SCENERY.  This  will  be  largely  illus- 

trated, and  is  a  new  departure,  which  we  do  not  doubt  will  be  appre- 
ciated by  our  readers;  IT  WILL  BE  COMPLETED  DURING  1906. 

Following  this  we  hope  to  print  the  Devon  Chantry  Rolls,  which 
Mr.  H.  Michell  Whitley  has  been  good  enough  to  transcribe  for 

from  the  originals  at  the  Record  Office,  and  which-  will  be  annotatec 
by  the  Editors. 

BINDING  :  The  last  part  completed  Vol.  III.  Subscribers  who 
desire  to  have  their  volume  bound  to  match  the  former  volumes 

should  send  their  numbers  to  MR.  JAMES  G.  COMMIN,  230,  High 
Street,  Exeter,  who  has  arranged  for  binding  them  as  before  in 
.art  linen. 

TERMS  OF  SUBSCRIPTION  are  six  SHILLINGS  and  six  PENCE  per 
annum  post  free;  an  ILLUSTRATED  PROSPECTUS  will  be  sent  to 
any  address  at  the  request  of  a  subscriber.  Their  interest  in  this 
direction  is  solicited  in  order  that  the  usefulness  of  the  Magazine 
may  be  extended. 

CONTRIBUTIONS,  BOOKS  FOR  REVIEW,  and  COMMUNICATIONS 
should  be  sent  to  the  EDITORS,  J.  BROOKING  ROWE,  Castle  Bar- 

bican, Plympton,  or  to  the  MESSRS.  AMERY,  Druid,  Ashburton. 

BUSINESS  COMMUNICATIONS  should  be  sent  to  the  PUBLISHER, 
230,  HIGH  STREET,  EXETER. 
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i. .  AVETON  GIFFARD  CHURCH. — This  church  is  pic- 
turesquely situated  on  the  high  ground  to  the  north-east  of 

the  village  of  Aveton  Giffard.  It  is  a  most  interesting  struc- 
ture, and  well  deserves  the  attention  of  ecclesiologists  from 

the  fact  of  its  being  one  of  the  few  Early  English  churches 
remaining  in  Devonshire.  The  first  view  of  the  interior  gives 
the  impression  that  it  is  a  much  restored  building,  but  a 
careful  examination  will  show  that  the  greater  part  of  the 
original  work  remains,  and  that  the  restoration  has  been  a 
careful  one.  The  church  dates  mainly  from  the  Early 
English  period.  The  nave,  chancel,  transepts,  porch,  tower, 
and  belfry  stair-turret  are  all  of  this  period,  the  earlier  portions 
dating  from  about  A.D.  1260.  The  two  windows  in  the  north 
wall  of  the  nave  and  all  the  Early  English  arches  are  probably 

also  of  this  date.  The  chancel  aisles  are  later — probably  of 
the  Decorated  period.  The  south  chancel  aisle  certainly 

existed  in  March,  1284-85,  as  will  be  shown  further  on.  A 
striking  feature  in  this  building  is  that  all  the  early  work  is  in 

freestone,  while  the  later  work  is  in  granite.  This  observa- 
tion would  seem  to  apply  even  to  a  restoration  at  some  very 

early  period,  when  apparently  the  decayed  portions  of  free- 
stone were  replaced  by  granite,  as  may  be  seen  in  the  shafts 

of  the  north  tower  arch  and  of  the  inner  arch  of  the  porch,  as 
well  as  in  other  parts  of  the  building.  In  fact,  this  church 
abounds  in  interesting  architectural  details,  some  of  which 

are  shown  in  the  accompanying  plates,  which  are  reproduc- 
tions of  the  admirable  photographs  taken  by  Mr.  John 

Sparke  Amery,  to  whom  I  am  greatly  indebted  for  per- 
mitting their  use  as  illustrations  to  these  notes. 
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The  church,  dedicated  to  S.  Andrew,  is  a  cruciform 
structure  with  a  central  tower,  an  arrangement  somewhat 
uncommon  in  Devonshire.  It  consists  of  a  nave  and  chancel, 
north  and  south  transepts  opening  respectively  through  wide 
arches  into  north  and  south  chancel  aisles.  The  latter  is 

known  as  the  "  de  Lynton "  Chantry.  These  aisles  are 
separated  from  the  chancel  by  arcades  of  two  arches  each — 
those  on  the  south  side,  which  are  the  earlier,  being  two- 
centred,  while  those  on  the  north  side  are  four-centred. 
These  arches  are  filled  with  parclose  screens  of  the  Decorated 
period,  and  indicate  a  French  influence.  They  strongly 
resemble  the  screens  in  Kingsbridge  Church,  which  has  led 
to  the  supposition  that  probably  they  were  designed  by  the 
same  artist.  These  screens  originally  enclosed  the  de  Lynton 
Chantry,  but  were  removed  at  the  restoration  of  the  church  in 
1868-69.  They  were  repaired  and  placed  in  their  present 
position  in  1886.*  There  is  a  deep  porch  on  the  north  side 
of  the  nave  with  a  parvise  over  it,  now  used  as  a  vestry, 
access  to  which  is  through  a  door  leading  to  a  stairway  in  the 
west  wall  of  the  porch.  Formerly  it  was  approached  by  a 
staircase  from  outside,  in  the  angle  formed  by  the  north  wall 
of  the  church  and  the  east  wall  of  the  porch.  There  are  two 
beautiful  Early  English  arches  in  this  porch,  and  the  doorway 

leading  into  the  nave  has  a 
double  set  of  arches  on  the 
inner  side.  The  stairs  to 
the  rood-loft  remain  in  an 
external  turret  in  the  angle 
formed  by  the  east  wall  of 
the  north  transept  and  the 
north  wall  of  the  north 

chancel  aisle,  but  there  is 
now  no  rood  screen.  Mr. 

Brooking  Rowe  informs  me, 
on  the  authority  of  the  late 
James  Davidson,  that  at  the 

top  of  the  stairs  is  a  slight  projection  forming  a  closet,  in 
which  is  an  old  chest  containing  a  complete  suit  of  armour. 
It  was  opened  in  1841  and  examined,  and  then  replaced  and 

*  See  Western  Antiquary,  vol.  v.,  pp.  239,  240. 
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plaistered  up.  There  is  a  beautiful  Early  English  double 
piscina  in  the  south  wall  of  the  chancel,  which  has  been 
feelingly  restored  by  a  local  mason,  and  another  piscina  in  the 
de  Lynton  Chantry ;  but  both  these  piscinas  appear  lower 
than  is  usual,  owing  to  the  floors  at  the  east  end  having  been 
considerably  raised.  The  total  length  of  the  nave  and  chancel 
is  about  1 20  feet,  and  across  the  transepts,  north  to  south 
about  78  feet. 

The  tracery  of  all  the  windows  except  two  is  geometrical. 
Much  of  this  tracery  is  new  work,  but  the  original  pattern 
has  been  adhered  to.  The  two  exceptions  are  the  windows  in 
the  north  wall  of  the  nave.  These  are  single  lights,  placed 
high  up  with  deep  splays,  and  are  probably  of  the  same  date 
as  the  Early  English  portions  of  the  church.  A  string  course 
runs  along  the  north  wall  of  the  nave,  half-way  up,  and 
returns  under  the  west  window,  but  is  continued  only  for  a 
few  feet  in  the  south  wall. 

The  central  tower  contains  eight  bells,  and  is  supported  on 
four  arches  opening  into  the  nave,  the  chancel,  and  the  two 
transepts  respectively.  The  belfry  is  approached  by  a  spiral 
stair  in  a  circular  turret  outside  the  south-west  angle  of  the 
tower,  with  a  conical  roof,  which  roof,  however,  is  modern. 
Formerly  the  entrance  to  this  staircase  was  in  the  west  wall 
of  the  south  transept. 

In  all  the  Early  English  arches  in  this  church  the  mould- 
ings are  not  continued  to  the  capitals  of  the  shafts,  but  are 

received  on  a  species  of  elongated  cylindrical  abacus.  It  is 
an  uncommon  arrangement,  and  is  suggestive  of  a  bulbous 
termination  to  the  mouldings  where  they  join  the  columns. 
The  north  tower  arch  has  a  curious  niche  in  the  mouldings 
for  the  reception  of  a  figure.  The  two  granite  arches  between 
the  north  and  south  transepts  and  the  corresponding  chancel 
aisles  are  of  the  Perpendicular  period.  The  one  on  the  north 
side  has  an  abacus  decorated  with  interlacing  mouldings. 

The  font  stands  in  the  nave  on  the  south  side  opposite  the 
entrance  from  the  porch.  It  is  cut  from  granite,  and  is 
octagonal  in  form.  The  cusped  panels  of  the  shaft  indicate 
its  having  been  constructed  in  the  Perpendicular  period,  but 
some  of  the  decorations  of  the  panels  of  the  bowl  point  to  an 
earlier  date.  These  panels  are  very  curious.  Three  carry 
grotesque  human  faces,  two  of  which  have  protruding  tongues 
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as  if  to  exorcise  the  devil  at  baptism  ;  two  panels  have  shields 
in  quatrefoils,  one  bearing  a  Latin  cross,  the  other  a  Tau 
cross ;    the  other  three  panels  show  the  double  triangle,  a 
square  in  a  quatrefoil  and  a  plain  shield  in  a  quatrefoil.     The 
basin  is  lead  lined,  and  the  dimensions  are  as  follows : — 

Height  of  bowl          ...  ...     19  inches 
„         shaft          ...  ...     24      „ 
„         base  ...  ...       7      „ 

Diameter  of  bowl       ...  ...     27^    „ 

„  basin      ...  •••20      „ 
Depth  of  basin  ...  ...       8£    „ 

The  south  chancel  aisle,  formerly  known  as  the  de  Lyne- 
tone  Chantry,  was  founded  for  prayers  for  the  soul  of  Andrew 
Cardinan.  Bishop  Quivil  licensed  Henry  de  Lynetone  to 
hold  this  Chantry,  together  with  his  rectory  of  Ringmore,  in 
March,  1284-85,  on  condition  that  he  resided  at  Ringmore 
and  that  he  did  not  neglect  his  cure  there.  The  Rev.  Preb. 

Hingeston-Randolph  says  that  "  Institutions  to  this  Chantry 
occur  from  time  to  time  in  the  registers.  The  Chantry- 
Chapel  was  on  a  considerable  scale,  comprising  the  south 
chancel  aisle  of  the  Parish  Church.  At  the  recent  restoration 

the  ancient  parclose  screens  were  removed,  but  they  have 

since  been,  happily,  repaired  and  replaced — not,  however, 

again  to  enclose  the  '  de  Lynetone '  Chapel,  but  as  parclose 
screens  to  the  chancel  on  either  side.  The  Chantry  Rolls 

unfortunately  afford  us  but  little  information.  '  The  Chauntry 
there  .  .  .  Founded  by  ...  To  fynde  a  pryste  to 
celebrate  in  the  Parish  Church  of  Aveton  Giffard.  The  yerelye 

value  of  the  lands  and  possessions  viju  xiiij5 '  (Oliver's  Monas- 
ticon,  p.  478).  So  the  endowment  was  a  good  one.  Robert 
de  Cardinan  held  two  Baronies  in  Cornwall — Cardinan  and 
Botardel,  and  was  living  in  1216.  His  eldest  son  Andrew  was 
living  in  1251,  whose  daughter  and  heir,  Isolda,  became  the 
wife  of  Thomas  de  Tracy.  To  Robert,  his  youngest  son, 
Robert  de  Cardinan  gave  his  manor  and  church  of  Alyngton 
(i.e.,  East  Allington),  a  parish  very  near  Aveton  Giffard,  and, 
in  fact,  only  separated  from  it  by  a  narrow  strip  of  the  parish 
of  Loddiswell.  By  Isolda  or  Robert  the  younger  there  can 
be  little  doubt  this  Chantry  was  founded  for  the  health  of 

Andrew's  soul.  I  have  not  been  able  to  trace  the  connection 
of  this  family  with  Aveton  Giffard ;  but,  as  we  have  seen, 
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they  held  considerable  estates  close  at  hand,  and  that  there 
was  some  connection  this  entry  abundantly  proves.  Were  the 
families  of  de  Lyntone  and  Cardinan  connected  ?  It  must 
have  been  something  more  than  a  coincidence  that  this 

Chantry  should  have  been  called  '  de  Lynetone,'  and  that 
Henry  de  Lynetone  (Rector  of  the  adjacent  parish  of  Ring- 
more)  should  have  been  a  very  early  (and  most  probably  its 

first)  incumbent"  (Register  of  Bishop  Qnivil,  by  Rev.  Preb. 
Hingeston-Randolph,  pp.  313,  314). 

On  28th  January,  1348-49,  Sir  John  de  Blakeford,  priest, 
was  instituted  at  Chudleigh  to  the  Perpetua  Cantaria  de 
Lynetone  in  Parochiali  Ecclesia  de  Avetone  Giffard — patron, 
Dame  Alice  Daumarle  (Grandisson,  p.  1373). 

On  23rd  Sept.,  1406,  Thomas  Leuedeston,  Chaplain,  was 
instituted  to  this  Chantry  by  Bishop  Stafford — patrons, 
Rd.  Hankeford,  Hy.  Foliford,  Nicholas  Tremayn,  and 
Jno.  Lacche  (Stafford,  p.  143). 

This  Chantry-Chapel  now  accommodates  the  organ,  and 
the  piscina  in  the  south  wall  alone  remains  to  indicate  its 
original  purpose.  On  its  north  wall  hangs  a  large  pinnacled 
monument  with  an  hour-glass  and  a  skull  for  its  central 
ornament,  with  the  following  inscription  : — 

To  the  Memory  of  the 

Wor11  John  Honychurch,  Esq.,  sonne  of  the 
Wor11  Henry  Honychurch,  of  Aveton  Giffard, 

Esqr.,  who  was  borne  the  loth  day  of 
March,  1597,  and  was  heer  enterred 

the  2oth  day  of  Aprill,  1662. 
If  Vertuous  Life  can  purchase  any  frame 
Then  His  will  Sure  out  last  his  Ancient  Name 

Why  then  this  Monument :  since  Vertues  be 
A  Stock  to  Hue  on  to  Eternitye 

Reader,  I'll  tell  thee  :  this  was  made  to  pay 
His  True  Freind's  Duty  to  his  Honour'd  Clay 
Which  was  the  Cristall  of  his  Honest  Mind 

That  in  it  Alwayes  could  not  be  confin'd. 
There  are  three  shields  of  arms  on  this  monument  as 

follows: — (i)  Gides  on  a  bend  argent  between  three  mullets  or  a 

griffin's  head  erased  (Honychurch)  impaling  a  coat  obliterated; 
(2)  Honychurch  alone  as  above ;  (3)  A  shield  quarterly 
obliterated. 

This  family  of  Honychurch  is  the  same  as  that  which  held 
lands  in  Tavistock  and  Honychurch  in  North  Devon.  The 
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father  of  John,  whose  memory  this  tablet  commemorates,  was 
Henry  Honychurch,  of  Luton  in  Aveton  Giffard.  He  married 
Elizabeth,  the  daughter  of  Edward  Lackington,  of  Ash- 
prington,  and  had  issue  John,  Arthur  Germyn,  Henry,  Mary, 
and  Elizabeth. 

The  other  memorial  tablets  are  as  follows : — 
On   the  south  wall  of  the  north  chancel  aisle,  formerly   on 

the  chancel  floor,  with  this  inscription : 
M.S. 

Religiosissimi  Suavissimique  Juvenis 

Johannis  Harris 
Filii  Nat:  Max:  Johannis  Harris  de  Stodberry 

Generosi 

Qui  cum  magnam  &  certissimam 
Spem  quam  de  Puero,  Parentes  & 
Amici  conceperunt  Adolescens  in 
Acad:  Oxon  jam  adimpleverat 
Maximo  omnium  maerore 

Morbo  pulmonari  est  absuptus 
Animam  fortitudine  supra 

^Etatem  Christiani 

Efflavit  Sexto  jd:  Feb  .       fDom.  1705 

8°  Febrii  \^Etatis  17 
Hoc  pietatis  suae  monumentum  ponendum 
Curavere  Maestissimi  Parentes  Charissimo 

Filio  [sic  Deo  visum  est]  Superstites. 

Above  the  inscription   is   a   shield   of  arms   hardly   dis- 
tinguishable,  but  one   or   two   charges   which   remain  show 

that  they  were  the  arms  of  Harris : — Sable,  three  crescents  argent. 
On  the  west  wall  of  the  north  transept  in  memory   of  the 

following : — 
John  Hurrell,  of  Wakeham,  eldest  son  of  the  Rev.  Thos.  Hurrell,  Rector 

of  Beer  Ferris,  died  22  Aug.,  1751. 
Gertrude,  daughter  of  John  Coppleston,  of  Bowden,  and  wife  of  the  said 

John  Hurrell,  died  12  Nov.,  1756. 
Rev.  John  Hurrell,  their  son,  buried  18  July,  1740. 
Richard  Hurrell,  their  son,  died  6  Oct.,  1772,  aet.  65. 

Phillis,  daughter  of   Collins,  and  wife  of  the  said  Richard  Hurrell, 
died  20  April,  1747. 

Gertrude,  wife  of  Francis  Tucker,  and  sister  of  the  said  Richard  Hurrell, 
buried  8  Dec.,  1757. 

Phillis,  only  child  of  the  above-named  Richard  and  Phillis  Hurrell,  and 
widow  of  Robert  Froude,  of  Buckland  Tous  Saints,  died  14  January 
1836,  in  the  Qoth  year  of  her  age. 

Mary  Froude,  second  daughter  of  Robert  and  Phillis  Froude,  died 
12  June,  1839,  in  the  7ist  year  of  her  age. 
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On  the  north  wall  of  the  chancel : — 
To  the  memory  of  the  Rev.  Benjamin  Kerr  Vaughan,  died  12  January, 

1847,  in  his  87th  year,  57  years  Rector  of  this  parish  ;  Julia,  his 
wife,  died  16  February,  1837  ;  a°d  Rev.  Edward  Vaughan,  D.D.,  late 
Archdeacon  of  Madras,  died  24  February,  1849,  aged  85. 

On  the  west  wall  of  the  nave  : — 
Mary,  wife  of  Christopher  Savery,  of  South  Efford,  in  this  parish,  and 

of  Shilston,  in  the  parish  of  Modbury,  Esquire,  died  27  Oct.,  1818, 

aged  64. 
Christopher  Wise  Savery,  their  third  son,  died  II  Aug.,  1821,  aged  21. 
William  Edmunds  Savery,  their  youngest  son,  died  7  January,  1824, 

aged  20. 

On  the  north  wall  of  the  nave  : — 
Servington  Savery,  of  Hayford  Hall,  second  son  of  Christopher  Savery, 

of  South  Efford,  and  Mary  his  wife,  died  13  May,  1856,  aged  69. 

Below  the  inscription  is  a  quartered  shield  as  follows  : — 

(i)  Gules  a  fess  vair  between  three  unicorns'  heads  couped  or 
(Savery) ;  (2)  and  (3)  Ermine  on  a  chief  azure,  three  bucks'  heads 
cabossed  or  (Servington) ;  (4)  Quarterly  argent  and  gules.  There 

are  two  crests,  one  of  which  is  a  heron's  head  erased  argent,  wings 
displayed  sable  ;  in  the  beak,  an  olive  branch  vert  (Savery)  and  a 
motto,  Aut  Vita  libera,  aut  Mors  gloriosa.  In  the  i6th  century 

Stephen  Savery  married  Johan,  daughter  and  co-heiress  of 
John  Servington,  of  Tavistock,  which  explains  the  shield. 

Besides  the  above  there  are  two  tablets  on  the  south  wall 

of  the  nave,  commemorating  members  of  the  Parsons  family. 
The  east  window  in  the  chancel  is  inscribed  : — 

To  the  glory  of  God.     In  memory  of  her  husband,  William  Parr  Pitman, 
27  years  Rector  of  this  parish,  and  of  their  parents, 

I  Thomas  Daniel,  died  22  April,  1872. 
I  Augusta  Louisa  Daniel,  died  31  August,  1871. 
James  Pitman,  died  12  February,  1848. 
Catherine  Pitman,  died  24  September,  1868. 

This  window  is  placed  in  the  church  by  Catherine  Susanna  Pitman, 
A.D.  1874. 

The  east  window  of  the  north  chancel  aisle  is  inscribed : — 

To  the  memory  of  their  mother,  Catherine  Susanna  Pitman,  this  window 
was  erected  by  her  surviving  children,  A.D.  1900. 

The  west  window  of  the  nave  is  inscribed  : — 

This  window  was  erected  by  W.  D.  Pitman,  Rector,  A.D.  1887,  in 

memory  of  Her  Majesty's  Jubilee. 
Aveton  Giffard,  as  the  first  portion  of  the  name  implies,  is 

situated  on  the  River  Avon — Aveton  (pronounced  Auton) 



8  Devon  Notes  and  Queries. 

being  simply  another  form  of  Avontown.  The  second  portion 
of  the  name  is  derived  from  an  early  possessor  of  the  manor, 

which,  originally  a  Crown  demesne,  was  held  in  27  Hen.  IIL 

(1242-3)  by  William  Giffard.  In  24  Edw.  I.  (1295-6)  it  was 

held  by  John  Damarell,  and  in  8  Edw.  II.  (1314-5)  by 
William  Prous,  who  also  possessed  Gidleigh  and  Lustleigh. 

His  daughter  Alice  married  Roger  Mules,  and,  according  to 

Pole,  their  daughter  Alice  brought  Aveton  Giffard  and  Lust- 

leigh by  marriage  to  John  Damarell  in  4  Edw.  III.  (1330-1) ; 
but  Westcote  states  that  Alice,  the  daughter  of  William  Prous, 

married  first  Roger  Mules,  and  secondly  John  Damarell.  In 

either  case  John  Damarell  left  two  daughters  co-heiresses — 
Joan,  married  to  John  Durnford,  and  Clarissa,  wife  of 

John  Berry,  of  Berrynarbor.  Aveton  Giffard  continued  in 
the  family  of  Berry  for  many  descents,  and  finally  passed  to 

the  Bastards — Mr.  B.  J.  P.  Bastard,  of  Kitley,  being  the 

present  Lord  of  the  Manor.*  Court  Barton,  however,  which 
adjoins  the  church  on  the  west  side,  and  which  was  the 

ancient  manor  house  alluded  to  in  Bishop  Stafford's  Register} 
passed  to  the  Woollcombes,  and  was  until  his  death  the  pro- 

perty of  the  late  Archdeacon  Woollcombe.  It  now  belongs 
to  Mr.  Pearce. 

Two  remarkable  men  are  connected  with  this  parish.  The 

first  is  Walter  de  Stapeldon,  Bishop  of  Exeter.  He  was  the 

son  of  William  de  Stapeldon  by  Mabilla  his  wife,  and  was 

born  at  Annery,  in  the  parish  of  Monkleigh,  in  N.  Devon. 
He  was  Professor  of  Canon  Law  at  Oxford ;  Rector  of 

Aveton  Giffard  ;  Precentor  of  Exeter  Cathedral ;  Chaplain  to 

Pope  Clement  V. ;  Bishop  of  Exeter,  1307-1326  ;  Lord  High 
Treasurer  to  Edward  II. ;  and  founder  of  Stapeldon  Inn, 

Oxford,  afterwards  Exeter  College.  He  met  with  a  cruel 

death  at  the  hands  of  a  London  mob  i5th  Oct.,  1326,  on 

account  of  his  supporting  the  unpopular  party  of  the  King 

against  Queen  Isabella's  faction.  The  manner  of  his  death 
and  disposal  of  his  remains  are  described  by  Dr.  Oliver  in  his 

Lives  of  the  Bishops  of  Exeter  (pp.  59-62). 
The  second  is  Robert  Hurrell  Froude,  Rector  of  Darting- 

ton,  Archdeacon  of  Totnes,  and  father  of  the  historian,  who 

*  Pole's  Collections  (1791),  p.  205  ;  Risdon  (ed.  1811),  pp.  181,  182,  386  ;. 
Lysons1  Devon,  pp.  19,  20  ;  Westcote,  p.  399. 

t  Episcopal  Registers  by  the  Rev.  Preb.  Hingeston-Randolph,  p.  10. 
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was  born  at  Wakeham,  in  this  parish,  and  whose  parents, 
Robert  and  Phillis  Froude,  are  mentioned  in  the  inscription 
on  the  Hurrell  monument  in  the  north  transept,  Phillis  being 
the  only  child  of  Richard  and  Phillis  Hurrell,  of  Wakeham. 

The  following  extracts  from  the  Rev.  Prebendary 

Hingeston-Randolph's  Episcopal  Registers  may  be  of 
interest : — 

Richard  de  Sancto  Gorono  occurs  as  Rector  of  this  church  (Aveton 
Giffard)  and  also  of  Lynton  and  Torrington,  28  Nov..  1259,  on  which  day 

he  (the  Bishop)  presented  one  Humphrey,  "  capellanum  suum  de  Auetone  " 
to  the  Vicarage  of  Torrington  then  just  taxed  [Bronescombe,  p.  109], 

Thomas  Hereward  R. — Dispensation  :  Non-residence  for  three  years 
to  study,  etc.  (6  Oct.,  1310).  Dominus  Episcopus  progavit  Dispen- 
sacionem  .  .  .  usque  ad  completum  septennium  (6  Aug.,  1312), 
[Stapeldon,  p.  37]. 

Sir  Thomas  Hereward,  clerk,  was  presented  to  the  Rectory  by 

Sir  Wm.  le  Prouz,  Knt.,  and  22  Jan.,  1309-10,  the  Archdeacons  of  Exeter 
and  Barnstaple  and  Wm.  de  Kylkenny  and  Richard  le  Morcestre,  Canons 
of  Exeter,  were  commissioned  to  institute  and  induct  him.  Instituted 

20  April  (by  proxy — William  de  Wolleghe)  [Siapeldon,  p.  i86J. 

In  Bishop  Grandisson's  Register  (p.  224)  Preb.  Hingeston-Randolph 
gives  a  transcript  of  a  letter  written  by  the  Bishop  to  Dame  Alice 
de  Mules,  requesting  her  to  present  one  of  his  clerks  to  the  church  of 

Aveton  Gifford,  void  by  the  death  of  Sir  Peres  de  Honetone.  She  pre- 
sented Sir  Simon  de  Wybbury,  who  was  instituted  24  Aug.,  1329. 

Sir  Simon  de  Wybbury,  R. — License  of  non-residence  for  a  year, 
given  at  Chudleigh  14  Feb.,  1330-1  [Grandisson,  p.  598]. 

Chudleigh,  15  Nov.,  1332.  Ecclesia  de  Avetone  Giffard  incepit 

vacare  per  mortem  ultimi  Rectoris  (taxatur  ad)  viiju  xiiij3  iiijd  [Gran- 
disson, p.  548]. 

On  the  death  of  Sir  Pieres  de  Honetone,  Sir  Simon  de  Wybbury, 
priest,  was  instituted  (by  Master  Thomas  de  Nassyngtone,  Canon  of 

Exeter,  Official-Principal,  at  Paignton)  24  Aug.,  1329 — patron,  Dame  Alice 
relict  of  Sir  Roger  de  Moeles,  Knt.  [Grandisson,  p.  1273]. 

Sir  Simon  de  Wybbury  was  succeeded  by  Sir  Clemen  de  Foliforde. 
His  institution  is  not  recorded  ;  but  we  are  told  that  he  was  compelled  to 

resign  Widworthy  4  Jan.,  1331-2,  "  eo  quod  adeptus  fuit  aliam  Ecclesiam 
Curatum,  videlicet  Ecclesiam  de  Autone  Giffard,"  to  which,  therefore,  he 
must  have  been  instituted  at  about  that  time,  and  a  blank  space  has  been 
left  in  the  Register,  which  was  probably  intended  for  a  record  of  the  fact 
[Grandisson,  p.  1287], 

Robert  Carswille,  clerk,  was  instituted  (at  Chudleigh)  13  June,  1358 — 
patron,  Sir  John  Damarle,  Knt.  [Grandisson,  p.  1449]. 

Sir  William  Jode,  priest,  was  instituted  (at  Chudleigh)  4  Jan.,  1361 — 
patron,  Sir  John  Damarle,  Knt.  Letters  of  induction  directed  to  the  Dean 

of  Woodleigh  and  the  Vicar  of  (West)  Alvington,  "racione  dependencie 
Visitacionis  Ordinal  ie  in  Archidiaconatu  Tottoniensi"  [Grandisson, 
p.  1471]. 
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On  the  death  of  Sir  Robert  Vaggescombe,  Sir  John  Juhelfyete. 

Chaplain,  was  instituted  (at  Clyst)  I  July,  1382— patron,  Sir  John  Dau- 
marle,  Knt.  [Brantyngham,  p.  78]. 

On  the  death  of  John  Juhelfyete,  Thomas  Tremayn,  LL.B.,  was 

instituted  13  June,  1403— patrons,  Richard  Hankeford,  William  Burleston, 
Henry  Foleford,  Nicholas  Tremayn,  and  John  Lacche  [Stafford,  p.  143]. 

John  Wolhay,  Chaplain,  had  been  grievously  assaulted  by  one 
Richard  Jelle,  of  Halberton  ;  and  the  Bishop  commissioned  John  Juhel- 
yete,  Rector  of  Aveton  Giffard,  to  enquire  and  report  16  April,  1400 

[Stafford,  p.  371]. 

Other  references  to  Aveton  Giffard  in  Bishop  Stafford's  Register  are 
the  legacy  left  to  the  church  by  John  Wytloff,  the  burial  of  Isabella 
Daumarle  in  the  church,  the  mansion  of  John  Berry,  and  the  bridge  over 

the  Avon  [Stafford,  p.  io]. 
MAXWELL  ADAMS. 

2.  CROSS  ON  RIPPON  TOR  AND  GRANITE  CYLINDER 

ON  TROWLESWORTHY  (III.,  p.  177,  par.  132). — I  have  been 
waiting  for  someone  else  to  reply  to  Mr.  T.  A.  Falcon's 
query,  "  Is  there  no  masonic  process  that  might  be  called 
undercutting,  and  do  the  writers  mean  that  it  is  impossible 

to  fashion  a  cross  by  absolute  excision  ?  " 
As  no  other  reply  appears  forthcoming  I  may  say  that 

there  is  in  fact  no  such  process  in  connection  with  granite 
working ;  and,  whatever  the  writers  may  have  meant,  it 
would  be  an  extremely  difficult,  although  not  impossible, 
accomplishment  to  fashion  a  cross  in  the  manner  suggested. 

I  am  much  more  concerned,  however,  as  to  the  para- 

graph having  reference  to  a  "  large  circular  block  of  red 
granite  on  the  grassy  slopes  north  of  Great  Trowlesworthy 
Tor,  which  is  shaped  to  a  thickness  of  4  feet,  and  is 
5  feet  6  inches  in  diameter ;  prepared  for  some  purpose 
such  as  for  use  in  a  cider  press,  and  left  as  perhaps  the 

largest  relic  of  this  kind  of  prodigal  activity  on  the  moor." 
Containing  95  cubic  feet,  and  weighing  over  7  tons,  this 

would  certainly  be  a  "  prodigal "  apple  crusher.  Fortu- 
nately speculation  as  to  its  purpose  is  not  necessary. 

Some  years  ago  Messrs.  Freeman,  of  Penryn,  worked  a 
quarry  on  Little  Trowlesworthy,  the  crane  was  still  standing 
complete  in  1887,  and,  I  believe,  up  till  1889.  In  addition 
to  quarrying  Little  Trowlesworthy  the  firm  worked  up  some 
of  the  larger  surface  blocks  between  this  and  Great  Trowles- 

worthy, of  these  one  was  the  parent  of  the  granite  cylinder 
in  question.  There  are  other  blocks  to  be  seen,  also  partly 
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worked  and  then  abandoned.  Messrs.  [John  Freeman,  Sons 
and  Co.  have  had  the  cider  press  hypothesis  put  before  them  by 
myself  and  have  been  asked  to  inform  me  what,  in  fact  the 

stone  was  worked  for.  They  very  courteously  reply:  "  It  is  so 
many  years  ago  since  we  worked  Trowlesworthy  that  we  can- 

not speak  with  any  certainty,  but  our  impression  is  the  stone 
you  refer  to  was  worked  for  a  shaft  to  a  pedestal,  but  for  some 

fault  in  the  stone  was  condemned."  I  may  say  that  I  myself 
knew  the  stone  when  it  presented  practically  a  freshly  worked 
surface  ;  its  air  of  antiquity  has  been  gathered  since. 

R.  H.  WORTH. 

3.  LONG  STONE  Row  ON  ERME. — This  row  commences 
with  a  circle  on  Stall  Moor  and  ends  in  a  barrow  on  Green- 
hill.  It  has  frequent  changes  in  direction,  coincident  with 
the  varying  slopes  of  the  ground  over  which  it  passes.  From 
Stall  Moor  circle  the  termination  on  Greenhill  is  not  visible. 

The  total  length  is  11,150  feet,  including  the  diameter  of  the 
circle.  The  height  of  the  Stall  Moor  circle  above  O.D.  is 
about  1,190  feet,  and  the  height  of  the  barrow  on  Greenhill 
above  O.D.  is  1,553  feet;  where  the  row  crosses  the  river 
Erme  it  is  1,202  feet  above  O.W. 

The  general  direction  taken  from  end  to  end  may  be 
approximately  stated  as  south  to  north,  but  parts  of  the  row 
deviate  from  this  general  direction  as  far  in  one  quadrant  as 

N.  23°  E.,  and  in  the  other  N.  12°  W. 
The  present  Ordnance  Survey  does  not  show  the  complete 

row,  but  the  next  edition  will.  Meanwhile  it  has  been  sur- 
veyed both  by  myself  and  the  Ordnance  authorities. 

It  undoubtedly  terminates  northward  on  Greenhill,  and 

when  Mr.  T.  A.  Falcon's  paper  on  "  Dartmoor,  a  Note  on 
Graves,"  *  was  read  at  Princetown,  I  was  surprised  to  hear 
Caters  Beam  mentioned  in  this  connection.  Now  with  the 

printed  paper  before  me  I  can  understand  the  error.  Mr. 

Falcon's  description  is  fairly  accurate,  except  that  he  over- 
estimates the  number  of  stones,  and  his  compass  bearings  are 

both  inaccurate  to  some  extent  and  not  corrected  to  true 
meridian. 

Caters  Beam,  by  the  way,  is  on  sheet  cxiii.,  N.W.,  and 
not  sheet  cxiii.,  S.W.  If  now  you  take  the  correct  sheet, 

*  Devon  Association  Trans.,  xxxvii.,  p.  460. 



12  Devon  Notes  and  Queries. 

then,  near  the  S.E.  corner  you  will  find  a  tumulus,  readily 
identified  by  the  figures  1553  printed  alongside  it.  Here  the 
Stone  Row  ends.  Caters  Beam  is  about  7,000  feet  away  in  a 
N.E.  direction  and  if  continued  to  that  hill  our  stone  row 

would  gather  more  than  an  added  mile  in  length,  nearly  a 
mile  and  a  half,  in  fact.  Blacklane  Brook  is  at  its  nearest 

1,760  feet  away  from  the  Stone  Row,  and  its  valley  does  not 
come  close  enough  to  the  row  to  affect  it.  The  depression, 
which  Mr.  Falcon  says  interrupts  the  row  near  its  north  end, 
is  that  of  Middle  Mire  at  the  head  of  Dry  Lake.  The  stream 
next  above  Red  Lake  on  the  Erme  is  Dry  Lake  ;  Mr.  Falcon 
has  mistaken  this  for  Blacklane  Brook,  and  has  continued 
and  intensified  his  error  by  mistaking  Greenhill  for  Caters 
Beam.  Immediate  correction  is  demanded  in  the  interests 

of  archeology  and  accuracy,  and,  finding  my  warning  spoken 
at  Princetown  has  been  disregarded,  I  have  no  alternative  but 
to  demonstrate  the  error.  Previous  writers  on  this  matter  have 

for  the  most  part  been  quite  accurate.  R.  H.  WORTH. 

4.  STONE  Row  ON  BRUFORD  DOWN,  NEAR  TRISTIS  ROCK. — 
This  row  is  also  the  subject  of  remark  by  Mr.  Falcon.  It 
does  not  appear  in  the  present  edition  of  the  Ordnance  Survey, 

but  will  be  shown  in  the  next.  Mr.  Falcon's  chief  error  in 
describing  this  row  has  reference  to  the  azimuth,  which  he 

makes  N.N.E.,  or  otherwise  stated  N.  22°  30'  E.  Its  true 
azimuth  is  N.  i°  E.,  and  the  error  of  21°  30'  is  largely  due  to 
using  magnetic  in  place  of  true  meridian.  I  made  a  verbal 
correction  of  this  matter  at  Princetown  which  has  been 

neglected.  There  are  other  errors  in  this  paper,  but  the  above 
are  the  most  serious.  R.  H.  WORTH. 

The  Editors  submitted  Mr.  Worth's  notes  to  Mr.  Falcon, 
who  writes  : — I  was  not  at  Princetown  and  beard  no  word  of 

Mr.  R.  Hansford  Worth's  warnings,  but  I  thank  him  for 
drawing  my  attention  to  the  possibility  of  an  error  in  regard 
to  the  Erme  Stone  Row.  No  mistake  is  impossible,  nor  do  I 
prematurely  disclaim  the  topographic  one  indicated.  I  may 
have  mistaken  the  depression  of  Dry  Lake  for  that  of  Black- 
lane  Brook,  but  my  notes  may  equally  have  ignored  it  owing 
to  its  relative  insignificance ;  however  that  may  be,  the 
memory  of  additional  stones,  and  additional  extension — the 

essence  of  the  matter — still  curiously  survives.  With  regard 
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to  Rippon  Tor,  it  is  interesting  to  have  so  authoritative  a 
confirmation  of  the  idea  that  it  is  not  impossible  to  excise  a 

cross  in  granite ;  that,  and  the  difficulty  adduced,  offers  a 

sufficiently  possible  explanation  of  the  inception  and  abandon- 
ment of  the  cross,  and  one  more  plainly  and  reasonably 

human  than  any  postulating  unique  symbolic  mystery.  As 
to  Trowlesworthy  Tor,  the  accidental  imaginings  of  the 
unitiated  suffer  their  usual  doom !  I  sacrifice  the  purely 

casual  "  ciderpress  "  with  pleasure.  Irrespective  of  its  uses, 
the  block  in  question  remains  an  example  of  that  for  which 

alone  I  cited  it — "  labour  spent  and  wasted."  It  is  worth 
mentioning,  incidentally,  in  connection  with  this  Tor,  that  a 
rock  N.W.  of  its  main  pile  shows  a  curious  and  somewhat 

unusual  form  of  weathering,  in  the  shape  of  certain  water- 
worn  groovings.  The  rock  is  4  feet  g  inches  wide,  and  has 

no  fully -developed  rock-basins  (such  as  exist  on  Little 
Trowlesworthy  Tor),  but  merely  shallow  pits  on  its  top. 
Another  example  of  similar  pits  and  groovings,  inferior, 
occurs  on  the  Tor  itself. 

T.  A.  FALCON. 

5.  HALLETTS    AND  THE   MINT  MEETING  (III.,  p.  254, 

par.  193). — For  an  account  of  the  Mint  Meeting  see  A  History 
of  the  Presbyterian  and  General  Baptist  Churches  in  the  West  of 

England,  Jerom    Murch,    1835,   PP-   37I'452<      A   ̂ s^   of  its 
ministers  is  also  given  in   Vestiges  of  Protestant  Dissent,  1897, 

pp.  83-4.     The   Mint  Meeting  was  sold  in   1810,  when  the 

congregation  joined  George's  Meeting.     For  accounts  of  the 
three  Joseph  Halletts,  of  Exeter,  see  articles  by  the  Rev. 

Alex.  Gordon,   M.A.,  in  Diet.  Nat.  Biog.     Copies  of  Murch's 
Western   Churches,   as   it   is   popularly  known,  are  in  several 

West  Country  libraries  ;   Vestiges,  which  was  privately  issued, 
was  subscribed  for  at  Exeter  by  Mr.  Geo.  H.  Skinner,  who 

would  doubtless  let  J.H.R.  see  his  copy. 
GEO.  EYRE  EVANS. 

6.  THE    REV.    GEORGE    ANSTIS,    VICAR    OF     COLYTON 

(III.,  p.  238,  par.  183). — The  Marriage  Register  of  the  Parish 

Church  of  Colyton  is  signed  "  George  Anstis,  Vicar,"  for  the 
years  1758,  59,  60,  61,  62,  63,  and  for  the  last  time,  igth  April, 

1764,  which  must  therefore  be  the  correct  year  of  his  death. 

His  successor,  "  Henry  Barton,  was  admitted  to  the  Vicarage 



14  Devon  Notes  and  Queries. 

of  Colyton  22  October,  1764,  on  Anstis's   death "   (Oliver). 
He  signs  the  Registers  for  the  first  time  in  1737. 

The   following  are  copies  of  the  entries   in  the   Colyton 
Parish  Register  of  the  Marriages  of  the  Rev.  G.  Anstis  and 
his   brother  Harry,   who   apparently   acted   as   his  assistant 

curate,  for  he  frequently  signs  the  Marriage  Register  : — 
1749. — The  Rev.  Mr.  George  Anstis  Vicar  of  Colyton  and  Axmouth  in 

in  the  Countyiof  Devon  second  son  of  John  Anstis  Esqr  late  Garter 
Principal  King  of  Arms  by  Elizabeth  Anstis  formerly  Cudlip  his 
wife  was  married  in  Shute  Church  to  Elizabeth  Pole  only  daughter 
of  ye  late   Sir  William  Pole  Baronet  of  Shute  by  Elizabeth  Pole 
his  wife  the  i6th  day  of  July  in  the  year  of  our  Lord  1749 

By  me  RD.  CALL  Curate  of  Colyton  and  Shute. 

The  Shute  Register  contains  the  entry : — 
1766. — Harry  Anstis  Clerk  Doctor  of  Laws  (the  only  surviving  son  of 

John  Anstis  Esqr  :  late  Garter  King  of  Arms  and  Elizabeth  Cudlip 
his  wife)  and  Ann  Hicks  (second  daughter  of  John  Hicks  of  St. 
Peters  Exon  Clerk  by  Mary  Passmore  his  wife)  both  of  this  parish 
were  married  in  this  Church  by  Licence  the  first  day  of  January  1766 

by  me  SAML.  MALLOCK. 
in  the  presence  of  HARRY  ANSTIS. 

ELIZABETH  ANSTIS  ANN  HICKS. 
ROBERT  TUCKER. 

In  Shute  Church  on  the  wall  of  the  north  aisle  is  a  white 

marble  tablet  with  the  following  inscription  : — M.S. 

Elizabeths 

(Amitarum  Optimae) 
Georgii    Anstis    Clerici 

Viduae 

Johannis  Gulielmus  de  la  Pole  Baronettus 
Animo 

Hoc  Marmor 
Gratissimo 

posuit Vitam 

August  nth,  An.  1780,  ̂ t.  52 
Humanam 

reliquit 
Vivere 

Teste  Ccelo 

Arms  on  a  lozenge  : — Argent,  a  cross  raguly  gules,  between  4 
doves,  azure. — Anstis  ;  impaling,  Azure  semee  de  fleur  de  Us  or,  a 
lion  rampant  argent. — Pole. 

The  Colyton  and  Shute  Registers  do  not  contain  the  entry 
of  her  burial  nor  that  of  the  Rev.  George  Anstis.  They  were 
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buried  at  Duloe,  Cornwall,  and  the  Rector,  the  Rev.  Arthur 
N.  Bax,  kindly  informs  me  that  the  Rev.  George  Anstis  was 
buried  May  27,  1764;  the  Rev.  Henry  Anstis,  November  16, 
1766;  and  Mrs.  Elizabeth  Anstis,  August  23,  1780. 

Will  of  John  Anstis,  Proved  P.C.C. — Miserere  mei  Deus  :  I,  John 
Anstis,  Garter,  Principal  King  of  Arms — To  my  son-in-law  Tho  Bewes 
I  promised  ̂ 1500  in  marriage  with  my  daur.  Katherine  :  To  my  daur. 
Anne  £1500  :  my  eldest  son  and  exor  John  Anstis  :  To  my  wife 
Elizth  except  such  goods  as  belong  to  the  office  of  Garter  K.A.  and 

all  household  goods  save  such  as  shall  be  in  the  house  at  the  Herald's 
Office  :  To  my  second  son  George  Anstis  at  twenty-five  years  of  age 
.£2000  ;  To  my  youngest  son  Harry  when  twenty-five  ̂ 1400  :  I  direct  Mr 
Henry  Bennett  to  assign  to  my  eldest  son  the  estate  in  the  Duchy  of 
Cornwall  I  purchased  from  one  Robyns  :  To  my  daur.  Mrs  Mary  Bennett 
;£ioo  :  my  kinsman  Lewis  Stephens  clerk  :  Archdeacon  of  Chester  and 

Canon  of  Exeter  ;  a  lease  made  by  me  to  Mr  Henry  Bennett  of  the  Blow- 
ing House  and  Stamping  Mills  in  St.  Nyott  :  a  tenement  in  Duloe  pur- 

chased of  Sir  John  St.  Aubin  :  I  request  that  my  body  at  any  proper  time 
within  an  year  after  my  death  may  be  removed  by  sea  to  be  buried  by  my 
father  in  Duloe  :  my  books  etc  to  my  eldest  son  John  Anstis  :  Garter 
Principal  King  of  Anns  and  Genealogist  of  the  Most  Honourable  Order 

of  the  Bath  :  Witnesses  Knox  Ward  :  Clarenceux  :  James  Green  :  Blue- 
mantle  :  John  Kettell  exd.  :  Dated  21  Nov.  1734.  pr.  24  Mar.  1743. 

60  Anstis. 

A.  J.  P.  SKINNER. 

7.  ANSTIS  AND  COLYTON  (III.,  p.  238,  par.  183). — I 
thank  J.H.R.  for  his  note.  I  have  looked  up  the  articles 
named  in  my  copy  of  the  Monthly  Repository,  and  find  that  P.K. 

writes  from  "  B — d — p — t,"  and  was  answered  by  the  Rev. 
Thomas  Howe,  minister  (1787-1820)  of  the  Unitarian  Congre- 

gation worshipping  in  East  Street  Chapel,  Bridport.  The  Rev. 

Matthew  Anstis  was  schoolmaster  (1767 — d.  1823)  at  Way- 
town,  Bridport.  I  should  greatly  value  further  particulars  of 
Bernard  Anstis,  who  died  on  the  i3th  July,  1808,  at  Cross, 
near  St.  Germans,  Cornwall.  He  was  "  an  eminent  farmer — 

a  member  of  the  Unitarian  congregation  at  Liskeard."  A 
very  short  obituary  notice  of  him  appeared  in  the  Monthly 
Repository,  1808,  p.  446.  Was  he  brother  to  Matthew,  who 
was  born  in  1740  at  St.  Germans,  schooled  at  Liskeard  by 
the  Rev.  Thos.  Morgan,  and  went  from  there  to  the  Presby- 

terian College,  Carmarthen,  in  or  about  1760  ? 
GEO.  EYRE  EVANS. 
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8.  BULL  BAITING  AT  BARNSTAPLE. — The  following 
singular  entry  appears  in  the  Barnstaple  Records,  ed.  by 
T.  Wainwright  (1900),  II.,  150,  and  as  Brand  and  other 
writers  on  the  subject  do  not  explain  its  meaning,  the 
accompanying  remarks  may  perhaps  not  be  deemed  out  of 

place : — 
"  1622-3.  Paid  for  candles  to  hange  by  a  bull  that  was 

not  beaten,  2^." 
The  baiting  of  bulls  in  England  served  a  double  purpose  : 

(i)  to  comply  with  the  law  that  all  bulls  should  be  baited 
before  they  were  killed  by  the  butcher,  so  as  to  ensure  the 
flesh  being  rendered  more  tender,  and  failure  to  carry  this 
out  was  met  by  a  heavy  fine  ;  (2)  for  the  recreation  of  the 
public.  It  may  be  noted  that  for  this  latter  purpose  alone 
were  all  other  animals  baited. 

The  above  extract  receives  ample  explanation  in  the 
Annals  of  Kendal  (by  C.  Nicholson,  ed.  of  1861,  p.  124), 
from  which  work  the  following  is  transcribed : — 

"  On  the  5th  of  November  especially  bull  baiting  took 
place,  and  the  butchers  rarely  ventured  to  slaughter  a  bull 
unless  it  had  been  publicly  baited.  If  anyone  did  so,  he  had 
to  pay  the  customary  penalty  of  hanging  a  signboard  out  with 

'  bull  beef '  on  it,  or  burning  candles  or  a  lighted  lantern  over 
it,  and  keeping  the  lights  burning  so  long  as  any  unbaited 
beef  remained  on  hand  unsold.  This  practice  continued  in 
Kendal  until  about  1790,  when  it  lapsed  on  the  suppression  of 

bull  baiting." 
Although  no  fine  is  mentioned,  such  would  most  probably 

appear  in  the  Municipal  accounts,  as  in  the  following  instances 
taken  from  the  Plymouth  Records  : — 

"  1604-5.  Item  rec.  of  Wm.  Jerman  and  John  Jope, 
butchers,  for  killinge  of  a  bull  before  he  was 
bayten,  vs. 

1663-4.  Itm  recd  of  seuerall  butchers  for  killinge  of 
bulls  without  beatinge  and  wateringe  of  hides  the 

same  year,  il  os.  id."  (ed.  R.  N.  Worth,  150,  167). 
T.  N.  BRUSHFIELD,  M.D. 

[Why  should  the  town  pay  for  the  candles,  and  not  the 
butcher,  whose  property  the  animal  presumably  was,  and 
whose  business  it  was  to  sell  it  ?]  — EDS. 





f. 
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Mohun   Chronicle  at   Haccombe. 
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g.  THE  MOHUN  CHRONICLE  AT  HACCOMBE. — Among  the 
archives  at  Haccombe  which  I  had  the  pleasure  of  examining 
last  summer,  is  the  remnant  of  an  old  vellum  book  that 
appears  from  internal  evidence  to  have  been  a  chronicle  of 
the  Mohun  family,  and  of  which,  with  the  kind  permission  of 
the  Misses  Carew,  I  give  an  account. 

Unfortunately  all  is  missing  save  the  introductory  portion, 
occupying  four  folios,  forming  a  sheaf  of  16  pages,  of  which 
the  first  is  reproduced.  The  initial  A  and  several  other 
head-letters  are  embellished  with  red  and  blue  brushwork. 

There  are  several  indications*  that  this  little  volume, 
though  written  in  Old  French,  was  compiled  not  on  the 
Continent,  but  in  England.  Possibly  it  may  have  issued 
from  the  scriptorium  of  one  of  the  religious  houses  founded  or 
endowed  by  the  Mohunsf  ;  and  we  may  surmise  it  to  have 
come  into  the  possession  of  the  Carew  family  upon  the 
marriage  of  Sir  John  Carew  (who  died  1363)  with  Margaret, J 
daughter  of  John,  Lord  Mohun  of  Dunster  ;  at  all  events,  the 
period  of  the  handwriting  (judged  by  Mr.  Salisbury,  of  the 
Record  Office,  to  be  about  1350)  would  not  conflict  with  such 
a  conjecture. 

I  had  hoped  to  find  in  the  MS.  Department  of  the  British 
Museum  a  replica  or  transcript,  but  the  search  has  proved 
unsuccessful,  though,  through  the  kind  suggestion  of 
Dr.  Warner,  I  have  discovered  in  the  Cursor  Mundi  (a 
Northumbrian  poem  of  the  i4th  century)  a  cognate  version 
of  the  quaint  story  of  the  two  commemorative  pillars  with 
which  our  chronicle  opens  ;  differing  from  it,  however,  in  the 

*For  one  the  use  of  the  A.S.  word  "tighel,"  followed  by  the  O.F. 
equivalent  "  tai." 

fThe  first  William  Mohun  founded  a  Priory  at  Dunster  as  a  cell  to 
that  of  Bath  ;  the  second  William  gave  property  to  Canons  of  Bridlington 
and  Canons  of  Taunton  ;  the  third  William  founded  Bruton  Priory  and 
endowed  it  with  his  manors  of  Bruton  and  Bruham  and  other  lands  in 

England  and  Normandy,  and  was  buried  therein,  as  was  his  son,  the 

fourth  William.  Reginald  (2d)  de  Mohun  founded  the  Abbey  of  Newen- 
ham  in  Axminster  1246,  and  gave  it  that  manor  and  Hundred  ;  his  son, 
the  first  John  (who  died  7  Ed.  I.)  was  succeeded  by  Johns  in  three 

generations,  the  last  of  whom  left  three  daughters. — Vide  Dugd.  Bar. 

J  A  writ  (Pat.  Roll,  38  Ed.  III.,  part  2,  m.  46  d.),  of  which  I  am 
giving  an  abstract,  in  Trans.  Devon  Asso.,  xxxvii.,  p.  325,  refers  to 
Margaret  as  the  first  wife  of  Sir  John. 
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point  that,  whereas  in  the  Haccombe  MS.  Adam  is  accredited 

with  the  erection  of  the  pillars,  in  the  Cursor*  they  are  said 
to  have  been  set  up  by  the  sons  of  Lamech,  the  last  man  of 
the  first  world,  which  lasted  1660  years,  the  slayer  of  Cainf 
and  the  father  of  Noah. 

To  quote  from  the  poemj  : — 
It  ran  wel  that  tym  in  thoght, 
That  this  werld  suld  cuw  til  end, 
Or  drund  wit  watw,  or  wit  fir  brend : 
Tua  pilers  thai  mad,  o  tile  the  tan, 
The  toth^y  it  was  o  merbul  stan  ; 
Thair  craftes  al  that  thai  mogt  min 
Thai  put  tham  in  their  pilers  tuin  : 
The  stan,  egain  watw  for  to  last, 
Again  the  fire  the  tile,  that  it  ne  brast ; 
Thai  wist  that  wa-sum  efter  com 
Suld  wissud  be  wit  thaire  wisdom. 

For  thi  lete  god  tham  liif  sua  lang 
That  thai  moght  seke  and  und^fang 
The  kynd  o  thinges  that  than  were  dern, 
Curs  o  suw,  and  mone,  and  stern, 
The  quilk  curs  moght  na»  ful  lere 
That  moght  noght  liue  an  hundret  yere. 

The    common    source    was    probably    the    narration    of 
Josephus,    to    which   Sir   Thomas    Browne,   in    the    Religio 

Medici,^  alludes   when,   sighing  after   "  the    perished   leaves 
of  Solomon,"  he  adds,  "  I  would  not  omit  a  copy  of  Enoch's 
Pillars  had  they  many  nearer  authors  than  Josephus  or  did 

not  relish  somewhat  of  the  fable." 
Josephus,  however  (I.,  ii.,  3)  does  not  mention  Enoch,  but 

ascribes  the  pillars,  of  which  he  says  the  one  of  brick  "  remains 

in  the  land  of  Siriad  to  this  day,"  to  the  children  of  Seth,  the 
son  of  Adam,  confounding,  no  doubt,  as  the  editorial  note  of 
Wm.  Whiston  points  out,  this  Seth  with  Seth  or  Sesostris, 
King  of  Egypt,  whose  pillars  were  extant  in  Siriad  after 
the  flood. 

*  pp.  96-97- 
t  PP-  94  95-    Cf.  Genesis  iv..  19  ;  v.,  25 

JCamden  Soc.  edn.,  p.  96,  line  1530 ;  Cotton  MS.  version. 

§  (Dent's    edn.,    p.    36).    For    this    reference    I    am    indebted     to 
Mr.  John  Curry  in  Notes  and  Queries  (Aug.  12,  1905,  p.  136). 
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TRANSCRIPT  OF  PROLOGUE. 

The  first  two  or  three  pages  of  the  MS.  read  as  follows : — 

Cl    COMENCE    LE    PROLOGE    EN    CESTE    LIEURE. 

Adam  le  p'mer  home  qe  unques  fust,  entendi  &  sauoit 
bien  de  trois  choses  qe  fussent  a  vener.  Cest  assauoir  de 
deus  iugements  p  les  quels  dieux  voleit  le  monde  aiuger.  Le 

p'mer  iugement  p  cue  qe  vint  en  le  tenps  Noe,  L'autre 
iugement  p  feu.  Encontre  eels  deus  iugementz  il  fist  deus 

piliers.  L'un  de  marbre,  encontre  leue  &  lautre  de  tighel  ou 
de  tai  encontre  le  feu.  En  les  quels  pielers  il  escrit  tote 

manere  art.  qe  eels  qe  venissent  ap's  lui :  purroient  sauoir 
le  cours  de  siecle  &  lui  auoir  plus  frechement  en 
memorie.  La  tierce  chose  qe  Adam  entendi  bien  fust 
qe  totes  choses  tornerent  en  declin  &  tote  vift 
chose  deuoit  morir,  &  herbes  foilles  &  roses  flestrier 
tote  manere  beste  treboucher,  home  porir  vestments 

&  fer  user ;  tote  rien  odue  main  feat  perir.  J?  quel 
encheson  il  escrit  tote  manere  art  en  ambes  deus  piliers, 

a  eels  qe  dussent  vener  ap's  lui.  Donques  no5  que 
sum5  plus  frellez  qe  Adam  ne  fust,  dussoms  mettre  en 
escrit  les  featz,  les  ditz  les  nonns,  les  successions,  &  les 
bons  mours  de  noz  Amis,  &  nomeement  de  nos  fondours, 

qe  de  lour  biens  viuoms  &  ioioms  en  t're  ;  &  els  de  ceo 
vivnt  &  ioient  en  ciel.  Et  p'ceo  qe  moltz  des  choses  fussent 
obliez  p  cours  de  longt  tenps,  p  gnde  age,  p  diu'ses  gueres  & 
p  sodeine  mutations  des  lignages.  sanz  ceo  quels  ne  soient  p 
gent  de  religion  mis  en  liuere.  Auxuit  com  est  troue  plusours 
regions,  villes  &  surnons  de  gndz  seigfis  estre  changez. 

Com  Engletre  :  qe  iadis  fust  apele  Albion.  Ap's  Britaigne  le 
gnde  Southgalis  fust  apele  Demercia,  &  Northgalis  veno- 
docia.  Eschoce  out  a  non  iadis  Aquitaigne,  &  Britaigne 
Amoriche.  Et  Germaigne  :  fust  Alamaigne  Coloigne  aueit  a 
non :  Agrippine  &  Londres  pmes  out  a  non :  troie  noue  & 

ap's  trinouant.  Euer  Wik  out  a  non  Eborak  &  ap's  kaer 
ebrakt.  Et  issuit  com  les  nons  des  regions  &  des  g'ndes 
villes  p  passer  de  temps  sont  changez :  en  meisme  le  manere 
les  sournons  des  conquerours  sont  changez.  Et  nomeement 
les  nons  de  la  noble  lignage  des  mohuns  p  les  susdistes 

enchesons  sont  changez.  Car  les  p'mers  qe  unqes  estoient  en 
ceste  t're  soleient  estre  apelez  p  surnon  moions,  auxuit  com  il 
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escrit  en  liuere  des  conquerours — &  com  il  est  troue  p 
anceianz  chartres  qe  la  lignage  ad  feat  a  diuses  Abbeies  & 

priories  jusq  a  tenps  le  p'mer  Johan  de  mohu  Le  quil  dil 
sournon  moion5  osta  une  silable  &  fist  apeler  mohu.  Et  p 

teles  mutacions  nule  people  viuant  greindre  mest'  nad 
daprendre  le  cours  du  siecle,  &  de  seint  esglise  qe  nont 

les  gndz  seign's  Denglet're  p  moltz  denchaisons.  Et  nomee- 
ment  p  ceo  qe  Engletre  ad  este  puis  le  temps  Brutus  p  guerre 
treble  souent  &  engore  nest  ele  pas  bien  estable  ne  iames 

s'ra.  Car  la  figure  de  ceste  siecle  leg'ment  passera.  Et  ceo 
pust  bien  estre  veu :  qui  qe  voille  rennarder  cestes  petites 
cronicles.  Les  queles  primes  touchent  brefment  del  comence- 
ment  del  mond  enpursiannt  les  ages  iusq  a  la  Incarnacion  & 

coment  Engletre  fust  p'mes  enhabitee.  Ap's  ceo  de  les 
sodenes  mutacions  des  Empours  de  Rome,  coment  celui  qe 
malement  vescuit  enpsiaunt  seynte  esglise.  mal  fin  auoit  Puis 

ap's  les  changes  de  les  eve  de  Rome  &  lour  nons,  &  de 
qele  nation  ils  furrent  &  combien  de  els  suffirent  dure 

martirizacion  p'  Lam  de  dieux  &  seynte  Esglise  mayntener 
Ap's  ceo  les  nons  des  Archeuesqes  de  Canterburi  Puis  ap's  les 
nons  de  Rois  de  ffrance  qe  souent  sont  changez,  Ap's  ceo  des 
Rois  Denglet're  &  qntz  des  ans  chescun  regna  en  Englet're. 
Et  au  derain  coment  la  noble  lignage  des  mohus  vint  odue 

Willia  Conqnerour  d'  Denglet're  &  com  bien  des  gndz 
seigiis  William  le  moion  le  veil  auoit  a  sa  retenance  a  donqes 
&  puis  del  decent  des  Mohuns  iusq  a  cesti  iour.  Les  queles 
choses  susdites  auoms  escrist  com  nos  auoms  (sust  ?)  doit 
estre  ch  tenuez  &  voluntiers  oiez,  de  touz  hautz  homes. 
Car  p  ceo  sont  les  bones  vertues  del  siecle  ankes  defailiie  & 

les  queers  des  seign'ages  afbbliez  qe  horn  nont  mes  si  volen- tiers  com  len  soleit  les  oeueres  des  anciens  ne  les  estoires  ou 

les  bons  featz  sont  qe  enseinent  coment  len  se  deit  auoir  en 
dieux,  &  contener  al  siecle  honoreement  Car  viuere  sans 
hofi  est  morir. 

TRANSLATION. 

Here  commences  the  prologue  in  this  book. 

Adam,  the  first  man  that  ever  was,  understood  and  knew  well  three 

things  which  were  to  come.  To  wit — two  judgments  by  which  God 
would  judge  the  world  :  The  first  judgment  by  water,  which  came  in  the 
time  of  Noah  ;  the  other  judgment  by  fire.  Against  these  two  judgments 
he  made  two  pillars,  one  of  marble,  against  water,  and  the  other  of 
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[baked]  clay,*  against  fire,  on  which  pillars  he  wrote  all  manner  of  arts, 
that  those  who  came  after  him  might  know  the  course  of  the  ages  and 
have  them  more  freshly  in  memory.  The  third  thing  that  Adam  well 
understood  was  that  all  things  tend  to  decay,  and  every  living  thing  must 

die  j — grass,  leaves  and  roses  wither,  every  sort  of  beast  fall,  man  rot, 
garments  and  iron  wear  away,  everything  made  by  hand  perish.  On 
which  account  he  wrote  all  manner  of  arts  on  both  the  pillars  to  those 
who  were  to  come  after  him.  So  then  we  who  are  more  frail  than  was 

Adam,  ought  to  put  into  writing  the  doings,  the  sayings,  the  descents 
and  the  good  customs  of  our  friends,  and  especially  of  our  founders,  since 
we  live  by  and  enjoy  their  benefits  on  earth,  as  they  by  the  same  live  and 
rejoice  in  Heaven,  and  because  many  things  would  be  forgotten  in  the 
course  of  time  by  great  age,  by  divers  wars,  and  by  sudden  changes  of 
lineages,  if  they  were  not  set  down  in  books  by  persons  of  religion. 

Thus  one  finds  that  the  names  of  several  regions  and  towns  and  sur- 
names of  great  lords  have  changed,  like  England,  which  formerly  was 

called  Albion,  afterwards  Great  Britain.  South  Wales  was  called 

Demercia,  and  North  Wales  Venodocia.  Eschoce  bore  the  name  for- 
merly of  Aquitaigne,  and  Brittany  of  Amoriche,  and  Germany  was 

Alamaigne.  Cologne  bore  the  name  Agrippine,  and  London  the  name 
at  first  of  New  Troy  and  afterwards  of  Trinovant.  York  bore  the  name 
Eborak  and  afterwards  of  Kaer  ebrakt.  And  just  as  the  names  of  regions 
and  of  great  towns  have  changed  in  the  course  of  time,  in  like  manner 
the  surnames  of  the  conquerors  have  changed,  and  particularly  the  names 
of  the  noble  taceof  theMohnns  through  the  aforesaid  causes  have  changed. 

For  the  first  who  were  ever  in  this  land  were  called  by  the  surname 
of  Moion,  as  it  is  written  in  the  book  of  the  Conquerors,  and  as  it  may  be 
found  in  charters  given  by  the  family  to  divers  Abbeys  and  Priories  down 
to  the  time  of  the  first  John  de  Mohun,  who  from  the  surname  Moion 
took  off  a  syllable  and  had  himself  called  Mohun. 

And  through  such  mutations  no  living  people  has  a  greater  need  to 
learn  the  course  [of  events]  of  the  age  and  of  Holy  Church  than  have  the 
great  lords  of  England,  and  for  many  reasons  ;  and  especially  because 
England,  since  the  time  of  Brutus,  has  often  been  disturbed  by  war,  nor 

is  she  yet  thoroughly  settled — nor  ever  will  be,  for  the  fashion  of  this  age 
will  lightly  pass  away. 

And  this  may  be  well  seen  by  whomsoever  will  study  these  little 

chronicles,  which  first  treat  briefly  of  the  beginning  of  the  world  follow- 
ing the  ages  down  to  the  Incarnation,  and  how  England  was  first  in- 

habited ;  after  that  of  the  sudden  changes  of  the  Emperors  of  Rome,  how 
those  who  lived  evilly,  persecuting  Holy  Church,  had  a  bad  end  ;  then  of 
the  changes  of  the  Bishops  of  Rome,  and  their  names,  and  of  what  nation 
they  were,  and  how  many  of  them  suffered  severe  martyrisation,  for  the 
love  of  God  and  to  maintain  Holy  Church  ;  after  that  the  names  of  the 

*  Notes  from  Bosivorth  A.S.  Dict.—Tigel.  tigol,  tigul,  tigle  ...  a  tile,  brick, 
anything-  made  of  clay.  ...  In  Burslem  ...  to  this  day,  porringers  are  called 
"Tigs"  by  the  working  Potters. 

Stratmanns  Mid.  Eng.  Dict.—Tezele,  sb.  O.E.  tigele;  from  Lat.  Tegula,  tile! 
Tigel  (Gen.  and  Ex.,  ed.  by  Wm.  Morris,  c.  1250),  Teghel-stan,  tile,  brick. 

Godqfrois    O.F.  Diet. — Tai,  thai,  thoi  ;  boue,  fange,  limon,  vase,  bourbier. 
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Archbishops  of  Canterbury,  then  the  names  of  the  Kings  of  France,  who 
have  often  changed  ;  after  that  of  the  Kings  of  England,  and  how  many 
years  each  reigned  in  England  ;  and,  lastly,  how  the  noble  race  of  the 
Mohuns  came  with  William  the  Conqueror  of  England,  and  how  many 
great  lords  William  le  Moioti  the  elder  had  in  his  retinue ;  and  then  of 
the  descent  of  the  Mohuns  down  to  this  day. 

The  which  things  aforesaid  we  have  written  because  we  have  known 

them  to  be  things  held  to  and  willingly  listened  to  by  all  high-[minded] 
men  ;  for  by  this  cause  have  the  virtues  of  the  age  failed  and  the  hearts 
of  the  aristocracy  become  enfeebled — that  there  have  not  been  set  forth 
as  willingly  as  should  have  been  done  the  works  of  the  Ancients  nor  the 
histories  wherein  are  [related]  the  good  deeds  which  teach  one  how  to 

live  in  God  and  comport  oneself  honourably  to  the  age,  for  to  live  with- 
out honour  is  to  die. 

[Here  ensues  an  "Explicit  Prologos  Des  les  Cinqt  ages" 
introducing  a  narrative  which  I  may  summarise  as  follows] : — 

This  land  was  called  Great  Britain  from  the  name  of  Brutus,  who 
came  hither  in  1200  B.C.,  but  before  that  it  was  called  Albion,  after  a 
woman  named  Albine,  the  first  human  being  who  ever  set  foot  upon  it. 
She  was  daughter  of  a  King  of  Greece,  who  had  no  sons  but  had  thirty 
daughters,  two  of  whom  having  conspired  to  possess  themselves  of  the 
whole  kingdom  of  Greece,  were  attainted  and  condemned  to  be  left  upon 
the  open  sea  in  a  ship  without  masts  or  helm.  A  storm  drove  them  to 

Dartmouth,  where  the  elder  sister  leapt  ashore  exclaiming,  "This  land  is 

mine  and  1  alone  will  have  it,"  to  which  the  other  sister  retorted  that  she 
would  have  half,  whereupon  there  was  great  strife  between  them,  and 
the  younger  was  not  suffered  to  leave  the  ship,  but  a  wind  arose  and 
drove  her  to  [South]  Hampton,  where  she  landed  and  remained,  while 
her  sister  remained  at  Dartmouth.  By  these  women  and  by  devils 
the  land  was  peopled  with  a  race  of  cannibalistic  giants.  Brutus  on  his 

arrival  found  thirty-nine  of  these  and  killed  all  but  their  king  "  Geomagog," 
whom  Corneus  threw  into  the  sea,  and  Brutus  and  Corneus  had  the  land 

after  that,  which  land  of  England  is  in  length  from  "  Penwitsterte  on 
Mount  St.  Michael  in  Cornwall "  to  "  Cateneis  en  Eschoste "  "  DCCC 
lieus  "  and  from  "  VVicstowe  to  Dover  CCC  lieus." 

This  is  immediately  followed  by  chronological  lists  of  the 
Emperors  of  Rome  and  of  the  Popes,  the  latter,  incomplete, 

yielding  on  the  last  page  the  information,  "  Leo,  nat'  ro',  seist 
viij  ans  iij  mois  vi  iors.  En  cesci  tenps  vint  Adulphus  le 

Roi  Dengletre  qe  p'mes  Englet're  tint  tut  entier,*  a  Rome. 
Et  il  auoit  adonques  la  t'but  seint  pere,  cest  assavoir  de 
chascum  tenement  un  dener,  and  ceo  engore  dure. 

ETHEL  LEGA-WEEKES. 

*  Egbert,  first  sole  monarch  of  England,  was  succeeded  by  his  son 
Ethelwulph.  The  latter,  by  the  advice  of  Swithin,  Bp.  of  Winchester,  is 
said  to  have  granted  to  the  Church  the  tithe  of  all  his  dominion.  In  855 
he  visited  Rome. 
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10.  INSCRIPTIONS  IN  DEVONSHIRE  CHURCHES. — The  fol- 

lowing copies  of  inscriptions  in  Devonshire  churches  are  taken 
from  the  volumes  of  which  I  gave  an  account  and  an  index  in 
a  paper  read  at  the  meeting  of  the  Devonshire  Association 
held  at  Teignmouth  in  July,  1904,  and  printed  in  the  Transac- 

tions of  the  Association  for  that  year  (vol.  xxxvi.,  p.  522-541). 
THOS.  WAINWRIGHT. 

ABBOTSHAM. 

Hoc  parvo  in  tumulo  situs  est 
Antonius  Hony 

Melleus  ille  suo  nomine 
More  fuit. 

BARNSTAPLE. 

Here  lyes  interred  the  Body  of 
John  Boyse,  Junr.,  who  dyd  the  first  day  of 

May  1684  in  the  6th  yeare  of  his  Age. 

Blest  was  ye  Prophet  in  his  heavenly  shade 
But  ah  !  how  soon  did  his  Umbrella  fade 

Like  our  frail  Bodys  whiche  beeing  born  of  Clay 
Spring  in  a  Night  and  wither  in  a  day. 

To  the  Memory 
of  Richard  Pasmore  and  Elizabeth  Pasmore 

his  Wife 

She  gave  to  the  Vicar  and  Mayor 
For  the  time  being  of  Barum 
A  Personal  Estate  upon  Trust 

Charging  all  the  yearly  Interest  and  Profits  thereof 
To  be  for  ever  yearly  distributed 

First  preferable  to  such  of  her  own  Relations 
As  shall  become  at  any  time  necessitous  Objects 

And  then  indiscriminately 

To  any  poor  decayed  Housekeepers 
If  Inhabitants  and  Parishioners  of  Barum 

Whether  Members  of  the  Church  of  England 
Or  of  the  Meeting  Houses  in  this  Town 

Provided  they  are  or  have  been  constant  Frequenters 
Of  either  Respective  Worship  : 

She  ordered  to  be  engraved  on  this  Monument 
These  Sentences 

Blessed  are  they  that  consider  the  Poor 
And  cursed  are  they  that  cheat  the  Poor 

He  died  the  I4th  clay  of  Apr.  1756  Aged  61 
She  died  the  2d  day  of  Dec.  1761  Aged  84 

Charles  Venn,  Mayor,  and  Thomas  Steed,  Vicar,  in  the 

year  1761,  caused  this  inscription  to  be  "  incirted,"  which  is 
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correspondent  to  the  words  of  her  will.  Nothing  is  now 
known  of  this  charity,  neither  is  there  any  allusion  to  it  in 
the  report  of  the  Charity  Commissioners  published  in  1826. 

Hie  jacet  depositum  Georgii  Pearde  Militis  Jesu 
Christi  sub  cujus  vexillo  contra  mundum  carnem 
et  diabolum  militavit  eaq.  militia  explata 
per  ducem  pugnas  testem  Victorias  authorem  Angelis 
et  sanctis  congaudentibus  coronatus  felicissime 
Vivit  commilitionibus  in  carne  contra  carnem  bellantibus 

Victoriam  exoptans  ut  in  illis  etiam  faelicitetur. 

Vestem  induit  (     A  Ducis  sui     ~l  Partu  1644 
Triumphalem  Anno] 
Die  \  Militias  suae  50.  J  triumpho  1631 

The  George  Peard  of  this  monument  was  a  member  of  a 
family  that  had  been  long  established  and  had  held  a  high 
position  in  Barnstaple.  He  was  admitted  a  student  of  the 
Middle  Temple  in  1582,  and  was  elected  member  for  Barn- 

staple  of  the  "Short"  and  "the  Long"  Parliaments  in  1640. 
Associating  himself  with  Hampden,  Pym,  and  other  Re- 

publican leaders,  he  exerted  himself  to  the  utmost  in  further- 
ance of  the  anti-royalist  cause.  He  was  chairman  of  a 

committee  of  the  whole  House  upon  the  bill  of  attainder  of 
the  Earl  of  Strafford,  and  the  mover  of  the  resolution  that 
the  Grand  Remonstrance  should  be  printed.  Returning  to 
Barnstaple  when  war  seemed  to  be  inevitable,  he  became  the 
leading  spirit  in  the  preparation  for  its  defence  against  the 
royalists. 

The  date  after  the  "  triumph  "  of  our  Lord  assigned  to  his 
death,  1631,  involves  an  error  that  has  not  yet  been  accounted 
for. 

CHITTLEHAMPTON. 

Here  rests  in  hope 

of  a  joyful  Resurrection  ye  body  of 
Arthur  the  son  of  Anthony  Saunders 

of  this  parish  he  was  born  7th  day  of  August 
Anthony  son  of  Anthony  Saunder  of  this 
parish  was  buried  the  I5th  in  the  year 

of  our  Lord  God  1723  and  aged  12  years. 

Short  was  my  Life 
Yet  live  I  ever 

Death  has  his  due 
Yet  die  I  never. 
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COLYTON. 

Here  lieth  Mr.  John  Wilkins 
Such  Pillars  laid  aside 
How  can  the  Church  abide 

He  left  his  Pulpit  he 
In  Patmos  God  to  see 

This  shining  Light  can  have 

No  place  to  preach  but  's  Grave 
Left  's  wife  2  sons  and  4  daurs 
Mary's  laid  here  3  weeks  after 

W) 

< 

*o 

J= 

injun KENTISBURY. 

Here  lieth  in  Hopes  of  a  joyfull  Resurrection 
The  body  of  William  Richards  Gent 

The  son  of  Mr.  Richard  Richards  of  Northcot 

He  departed  this  life  the  14  day  of  August  in  the 
year  of  our  Lord  1739  aged  35  years. 

Also  here  under  the  seats  lieth  in  hopes  of  a 
Joyfull  Resurrection  the  body  of  John  Richards 

Gent  the  eldest  son  and  heir  of  the  above  named 

William  Richards  he  departed  this  life  the 
I3th  day  of  June  in  the  year  of  our  Lord  1767. 

KINGS     TEIGNTON. 

Richardus  Adlam  hujus 
ecclesiae  vicarius  obiit 

Feb.  10  1670. 

Apostr  ad  Mortem 

Damnd  Tyrant  can't  profaner  Blood  suffice 
Must  Priests  that  offer  be  the  Sacrifice  ! 
Go  tell  the  Genii  that  in  Hades  lie 

Thy  Triumphs  o'er  this  sacred  Calvary 
Till  some  just  Nemesis  avenge  our  cause 
And  teach  this  Killpriest  to  revere  good  Laws. 

Maria    Tozer,  nata  Jan.  8) 

;J 

renata          21. 
denata  Nov.  3 

1671 



26  Devon  Notes  and  Queries. 

LANGTREE. 

Within  this  sacred  Isle  lyeth 

the  body  of  Abraham  Barnefield 
of  Mambury  in  East  Putford  Gent 
who  was  buried  July  i6th  1688 

And  Joan  his  wife  who  was  buried  here  also 
decem.  4th  1669 

Out  of  God's  field  into  his  barn  are  gone 
They  who  whilest  here  were  Barne  and  Field  in  one 

Heavn's  God's  Barn  the  world  here  is  his  field 
This  latter  Tares  as  well  as  Wheat  doth  yield 

But  in  God's  Barn  nought  but  his  Wheat  shall  be 
In  joy  and  bliss  to  all  eternity. 

SEATON. 

John  Starre 

Anagram 
Starr  on  hie 

Where  should  a  Starr 
Be  but  on  hie 

Yet  underneath 
A  Starr  doth  lie 

Sleeping  in  dust 
Yet  shall  he  rise 

More  glorious  then 
The  Starres  in  skies 

A°-  aetat  49  buried 

January  I  Anno  Dni 
1663 

Hose  etiam 

hie  sepulta 

12°   9  bris        Ano  Dni 
1662 

Conjugalis  Amoris 
ergo  posuit 

Elizabetha  Starre. 

SIDBURY. 

An  Epitaph  upon  the  life  and  death 
of  John  Stone  freemason  who 

departed  ys   life  ye  first  of 
January  1617 

and  lyeth  herennder  buried 
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On  our  great  Corner  Stone 
This  Stone  relied 

For  blessing  to  his  building 
Loving  most 

To  build  God's  Temple 
Of  the  holy  Ghost 

In  whose  loved  life  is  provd 
and  honest  Fame 
God  can  of  Stones 
Raise  seed  to  Abraham 

SWYMBRIDGE. 

To  the  Memory 

of  John  Rosier  Gent  one  of  the  Attornies 
of  the  Court  of  Common  Pleas  and  an  Antient 

of  the  Honble  Society  of  Lyons  Inn  who 
died  the  25  day  of  December  1658 

^Etatis  suae  59. 

Loe  with  a  Warrant  seald  by  God's  Decree 
Death  his  grim  Serjeant  hath  Arrested  me 
No  Baile  was  to  be  given  no  Law  could  save 
My  body  from  the  Prison  of  the  grave 
Yet  by  the  gospell  my  poor  soul  hath  got 
A  Supersedeas  and  death  Seized  it  not 
And  for  my  downcast  body  here  it  lies 
A  Prisoner  of  hope  it  shall  arise 
Faith  doth  assure  me  God  of  his  great  love 
In  Christ  will  send  a  Writ  for  my  Remove 
And  set  my  body  as  my  soul  is  free 
With  Christ  in  heaven  :  come  glorious  liberty. 

TALATON. 1613 

The  Memmorie  of  John  Leache  Bachaler  of  Devennitee 
and  Chansseller  of  the  Cathedrall  Cherche  of  Exon 

and  Persone  of  this  Perresh 

If  ever  Virtues  all  in  one  were  found 

Of  all  this  one  doth  yeelde  that  rare  compound 
Humble  wise  grave  lovinge  soule  curing  Leache 
Not  onely  taught  to  live  but  livd  to  teache 
Leache  was  a  Lampe  burninge  and  shining  bright 
Emptinge  himselfe  to  lend  the  world  his  light 
All  eatinge  Death  determining  to  end  it 
Caught  of  mortality  and  so  did  mend  it 
Himselfe  doth  nowe  himselfe  surpasse  by  farr 
Earth  lost  a  Lampe  Heavn  finds  a  glorious  Starr. 
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WOLBOROUGH. 

Hie 

Tandem  requiescit  a  laboribus  suis 
Gulielmus  Buckland 

Hujus  parochias  Curatus  plus  annos  16 

Post  ineffabiles  Miserias 

Et  pene  infinitas  Colluctationes 
Cum  approbrio  Medicorum 

Cecedit 

Victima  nil  miserantis  podagrae 
Pridie  calendas  octibris 

Anno  Salutis  1760  ̂ Etatis  vero  47 
Sum  quod  eris  fuerim  quod  sis. 

The  following  note  is  placed  before  the  copies  of  the 
inscriptions  respecting  an  occurrence  in  this  church,  the  date 
of  the  visit  to  it  being  1769 : — 

Memdum-  Mr.  Hewgoe  told  me  that  about  2  years  ago  on  a 
Sacrament  day  after  the  Churchwarden  had  delivered  him  the  alms, 
he  returning  from  the  Table,  instantly  sunk  into  a  Sepulchre  to  his 
middle  but  had  presence  of  mind  not  [to]  be  frightened  soon  got 
up  from  his  disagreeable  situation  and  went  on  with  the  Communion 
Service  without  the  least  confusion  or  hurry.  This  Lord  Courtenay 
confirmed  to  me  as  he  was  present. 

WOOLFARDIS  WORTHY. 

In  memory  of  Thomas  second  son  of 
John  Short  of  this  parish  who  dyed 
the  loth  of  June  1709  with  the  Bayte 

or  Stinge  of  a 
Aun  a  Mous  worm  in  the 

4th  year  of  his  Age. 

Memento 

Be  all  waise  on  thy  guard 
Watchfull  all  waies 
Least  Death  do 

Take  thee  nappeng  by  surprise. 

John  Cleverdon  Grace  his  daughter 
and  ye    .    . 

A  shocking  thing  doth  here  appear 
Myself  my  child  and  wife  so  dear 
My  Brother  and  our  servant  maid 
In  eighteen  days  all  five  were  dead 

In  the  small  pox. 
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Here  lyeth  the  body  of  Humfry  Son  of 
John  and  Susannah  Braginton  of 
Cranford  in  this  parish  who  was  unfortu- 

nately killed  by  Henry  Cliverdon  Jun. 
on  the  i6th  June  1726  in  the  nth  year  of  his 

age. 

My  grievous  was  bleeding  found 
You  jurymen  that  pass  me  by 
remember  the  great  judgment  day 

whoso  sheddeth  man's  blood  by  man  shall  his  blood 
be  shed  for  in  the  image  of  God  made  he  man. 

Gensis  gth  and  6th. 

In  memory  of  John  Hyll  of  Walland 
in  this  parish  Gent  and  Attorney  at  Law 
and  Honor  his  wife  who  had  at  theyr 
interment  Five  pounds  distributed  to  the 
poor  of  this  place  for  being  buried  in 
Linen  and  by  his  last  will  gave  one  other 
five  pounds  to  be  added  to  the  poores 
Stock  of  this  parish  for  ever  the  profits 
thereof  to  be  yearly  distributed 
at  Christmas  by  the  overseers  therein 

praying  in  God's  name  as  they  will 
answer  it  to  Almighty  God  at  the 
general  Judgment  not  to  neglect  their 
Dutyes  in  this  particular.    This  being  the 
very  words  of  his  will  who  obleidged 
his  daughter  Honor  now  the  wife  of  Mr. 
Thomas  Hamett  of  Bideford  mercht  to 

pay  the  said  Legacy  which  she  accord- 
ingly hath  done  1700. 

In  Memory  of  Mr.  John  Short 

Jun  of  Almiston  in  this 
Parish  Atterney  at  Law  Sworn 
Admitted  and  inrolled  in  his 

Majesty's  high  courts  of 
Chancery  Exchequer  and 

Common  pleas  who  died  the  7th 
of  April  1731  aged  27. 

Also  in  memory  of  two  other 
Sons  of  John  Short  senr  and 
Elizabeth  his  wife  both  called 

Thomas  ye  elder  of  the  Two 
died  by  an  unfortunate  sting 

of  a  venemous  worm  or 

Longesipple  and  ye  other  of  ye 
Small  pox. 
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ii.  SUMMONS  TO  ARMS,  1644. — The  enclosed  transcript 
of  the  summons  to  arms  in  the  Southmolton  Hundred  in  1644 

seems  worthy  of  a  place  in  D.  N.  &*  Q.  The  document  bears 
no  signature,  which  is  unfortunate,  but  is  contemporary  with 

Charles'  own  presence  here  in  the  West,  and  the  temporary 
rallying  of  his  fortunes  at  Lostwithiel  against  Essex. 

ROUGE-ET-NOIR. 

In  dorso  : — "  To  the  Constables  of  ye  Hundred  of  Southmolton 
&  from  them  to  the  petty  Constables  of  every 
parrish  within  the  said  Hundred  Hast,  post 

Hast;  for  his  Majesties  service." 

Verso :  — "  By  vertue  of  a  cofnission  from  his  excellency 
ye  Lord  Generall  of  all  the  forces  raysed  by  the  ordinance 
of  pliament  for  the  defence  of  religion  the  Kings  Maties 
pson  his  just  &  Legall  authoritie  the  just  priviledges  of 

pliament  &  the  true  ancient  liberty  and  pperty  of  ye  sub- 
ject these  are  in  his  Maties  Name  to  will  &  require  you  the 

Constables  of  the  Hundred  of  Southmoulton  imediately 
upon  sight  hereof  to  issue  your  warrants  to  all  the  petty 

Conbles  within  your  Hundred  shortlie  charging  &  requiring 
them  to  sumon  all  the  trayned  soldiers  of  this  Regiment 

of  w*  Company  soever  as  well  such  as  were  listed  under 
Collonell  Sr  Hugh  Pollard  as  under  the  cofnand  of 
Collonell  Gyffard  with  their  complete  armes  to  make 
their  psonall  appearance  before  me  at  this  Towne  of 
Barnstaple  on  Thursday  next  being  the  first  day  of 
August.  And  if  it  shall  happen  that  through  the  dis- 

tractions of  these  tymes  any  of  ye  Armes  of  the  said 
Trayners  are  eyther  defective  or  lost  they  are  to  be 

warned  that  they  furnish  themselves  for  the  psent  wth 
such  armes  as  or  weapons  as  they  can  be  pvided  withall 
of  what  kind  soever  as  Carbines  Pistols  Birding  peeces, 
pikes  Halberts  Blackbills  Clubs  &c.  wherein  Speciall 
Respect  will  be  had  to  such  as  shall  appeare  armed  as 
psons  giving  testimony  of  their  assertions  to  pserve  their 
owne  &  Countreyes  peace  and  further  a  sufficient  number 
of  able  psons  are  to  be  summoned  to  make  appearance  at 
the  tyme  &  place  pfixed  to  make  up  the  defects  occa- 

sioned by  death  or  mens  removalls  or  the  refractory 
contempts  of  disaffected  psons  &  to  stand  for  supplies 
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unto  such  psons  as  shalbe  found  unmeete  for  service 
&  you  are  further  to  cause  it  to  be  declared  in  all  the 

generall  pishes  within  ye  Hundred  y'  if  any  pson  have 
any  private  Armes  of  his  own  store  of  wl  kind  soever  or 
serviceable  horse  if  he  shall  bring  or  send  the  same  to  this 
Garrison  he  shall  be  certainely  paid  by  money  in  hand  to 
the  full  value  thereof  &  himselfe  alsoe  esteemed  a  pson 
that  hath  don  an  acceptable  service.  And  Lastlie  lett  it 
be  declared  in  the  generall  pishes  that  if  any  able  pson 

will  serve  ey  of  Horse  or  foot  as  Voluntaris  wthin  this 
Regiment  that  they  repaire  to  this  Garrison  where  they 
shalbe  listed  &  taken  into  ymediate  pay  &  you  are  to  give 
them  all  to  understand  that  this  psent  service  beinge  only 
for  the  restoration  &  Conservation  of  Religion  the  Kings 

Masties  Just  and  Legall  authority  with  the  true  ancient 
liberty  and  ppertie  of  themselves  and  the  kingdom  all 

wch  are  at  this  tyme  openlie  jeopardized  by  the  psons  now 
in  Armes  against  the  pliament  of  England  if  they  shall 
withdraw  their  Assistance  at  such  a  tyme  as  this  eyther 
in  their  own  psons  or  by  concealing  armes  or  that  they 
shall  stand  in  the  Service  &  discourage  others  all  such  psons 
will  in  due  tyme  be  pceeded  against  accordinge  to  Lawe  & 
Justice  as  Manifest  enduries  to  the  Kinge  &  Kingdome : 
Of  all  which  fayle  you  not  at  your  pills  &  for  your  pro- 

ceedings herein  these  shalbe  your  sufficient  discharg. 
Dated  at  the  Garrison  at  Barnestaple  July  3ith  1644. 

You  the  Head  Constables  wth  the  petty  Constables  of 
every  pish  within  your  Hundred  are  to  make  your 
psonall  appearance  at  the  tyme  &  place  pfixed  to 
give  an  account  of  your  proceedings  Herein. 

12.  THE  FULFORD  FAMILY. — Mr.  Fulford,  of  Great 
Fulford,  near  Exeter,  asks  readers  of  Devon  Notes  and 
Queries  for  information  on  the  following  matter.  He  has 
been  corresponding  with  some  namesakes  in  America,  who 

assume  that  they  are  his  kinsfolk,  although  he  was  not  pre- 
viously aware  of  the  existence  of  this  family  of  Fulford,  now 

settled  in  Maryland,  but  originally  of  Marblehead,  Mass. 

One  of  their  ancestors,  it  states,  "  John  F.,  was  an  officer  in 
the  American  Army,  killed  in  1780.  The  Governor  of  Mary- 

land commissioned  him  Captain  in  1776,  and  the  records  of 
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Maryland  show  him  to  have  been  a  skilled  Artillery  officer. 
His  father  was  Preserved, — son  of  Francis  Fulford,  who 
was  son  of  Richard  Fulford  and  Elizabeth  Pearce  (daughter 
of  Richard  Pearce,  a  son  of  John  Pearce,  of  London,  one  of 
the  Merchant  Adventurers  who  fitted  out  the  Mayflower  in  1620) 
who  settled  at  Pennequid,  now  Lincoln,  Co.  Maine,  about  1667, 
as  near  as  we  can  find.  Richard  Fulford  was  most  likely  in 
America  on  June  ist,  1653,  as  on  that  date  ̂ e  was  deeded  a 

tract  of  land  by  the  Indian  Sagamore,  Samoset  (or  Somerset)." 
This,  Mr.  Fulford  says,  reads  like  a  chapter  out  of  the 

Virginians  !  Now  we  have  in  our  Devon  family  two  Richards 

who  would  fairly  agree  as  to  date,  but  have  no  trace  what- 
ever that  they  ever  left  England.  On  the  other  hand, 

Sir  Ferdinando  Gorge  married  Mary,  daughter  of  Sir  Thomas 
Fulford  and  Ursula  Bampfylde,  whose  tomb  is  in  Dunsford 
Church.  Richard  Fulford,  son  of  Andrew  Fulford,  of  Little- 
ham,  and  Elizabeth  Sture  his  wife,  baptised  1619,  was  nephew 

to  Sir  Thomas  Fulford,  and  therefore  first  cousin  to  Gorge's 
wife.  The  other  Richard  was  fourth  son  of  Thomas  Fulford, 
of  Oaks  and  Thorne  St.  Mary,  Somerset,  and  Joan  Malet, 
who  married  1631.  This  Thomas  was  brother  to  Mary  Gorge. 

Francis  Champernowne,  the  first  Governor  of  Maine,  was 
the  son  of  Bridget  Fulford,  sister  to  Mary  Gorge ;  therefore 
there  was  a  connection  between  our  family  and  those  who 
went  to  America  from  the  West  Country. 

Query :  Is  there  a  list  extant  and  where  of  the  men  who 
accompanied  Champernowne  and  Gorge  in  the  Plymouth 
Company  ? 

Does  any  reader  of  Devon  Notes  and  Queries  know  the 
maiden  name  of  the  wife  of  Adrian  Gilbert  (brother  to  Sir 
Humphrey),  who  first  married  Andrew  Fulford,  of  Stoke 
Gabriel,  son  of  Sir  John  Fulford  and  Dorothy,  daughter  of 
first  Earl  of  Bath  ?  The  Stoke  Gabriel  register  gives  only 
the  widow  of  Andrew  Fulford. 

These  notes  from  Mr.  Fulford  are  very  interesting,  and 
show  the  close  touch  the  early  settlers  in  the  States  had  with 
the  West  Country,  and  we  can  hardly  estimate  the  influences 
which  Devon  must  have  had  on  the  social  and  administrative 

development  of  the  American  colonies.  Sir  Roper  Lethbridge 
dwells  on  this  in  his  Presidential  address  to  the  Devonshire 

Association  at  Exeter,  1901,  vide  Trans.,  voL  xxxiii.  EDS. 





H 



THE  HISTORY 

OF 

DEVONSHIRE  SCENERY. 

CHAPTER   I. 

Introduction. 

The  story  of  Devonshire  scenery  begins  far  back  in  the 
dim  antiquity  of  geological  time,  when  the  distribution  of 
land  and  water  on  the  face  of  the  globe  was  very  different 
from  what  we  see  on  modern  maps  ;  when  mountain  ranges 
stood  where  there  is  now  the  open  sea,  and  when  the  very 
rocks  which  go  to  build  some  of  the  loftiest  heights  of  to-day 
were  yet  unformed.  Through  all  time,  since  the  world 
assumed  anything  like  its  present  condition  of  temperature, 
change  has  followed  change,  and  each  interval  has  left  some 
record  of  its  character,  which  may  be  read  by  those  who  know 
the  language  in  which  it  is  written. 

We  are  thus  enabled  to  reconstruct,  often  with  great 
accuracy,  the  physical  geography  of  the  past,  but,  just  as  with 
human  history,  the  further  we  trace  things  back  the  more 
fragmentary  become  our  sources  of  information.  The  earlier 
documents  have  too  often  been  more  than  half  obliterated, 
others  have  been  written  in  a  language  which  we  cannot  at 
present  translate  with  confidence,  and  some  are  so  ambiguously 
worded  that  they  seem  equally  open  to  more  than  one 
interpretation. 

In  the  long  story  of  Devonshire  there  are  many  contentious 
and  difficult  points  which  await  solution.  Some  will,  no 

doubt,  in  time  be  solved  by  the  diligent  co-operation  of  local 
geologists,  others  will  perchance  have  to  await  the  discovery 
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of  clues  to  their  interpretation  in  other  parts  of  the  world.  To 
the  man  of  science  it  is,  of  course,  just  these  uncertainties 
which  have  by  far  the  greatest  interest,  but,  after  all,  they  are 
mostly  details,  while  the  broad  general  facts  are  clear  enough 
to  satisfy  the  most  determined  sceptic.  On  the  whole  it  is  easy 
to  see  how,  step  by  step,  the  rocks  of  Devon  came  to  be  where 
they  are  and  what  they  are ;  how,  age  after  age,  the  scenery 
was  modified,  and  yet  how  the  physical  geography  of  one  time 
was  more  or  less  determined  by  that  which  had  gone  before, 
until  in  the  fulness  of  time,  that  which  we  see  around  us 
is  the  result  of  all  the  long  and  chequered  past. 

The  historian  who  wishes  to  make  plain  the  why  and 
wherefore  of  the  events  which  make  up  the  story  of  a  people 
cannot  avoid  dealing  more  or  less  with  the  nations  with  whom 
they  came  in  contact.  Neither  can  he  well  omit  all  account 
of  the  still  earlier  races  from  whom  it  is  possible  to  trace  the 
descent  of  those  who  form  his  theme.  In  the  same  manner  if 

we  are  to  correctly  understand  the  geological  records  of  our 
own  county  it  is  absolutely  necessary  to  study  in  a  general 
way  the  changes  which  have  affected  a  wider  area,  sometimes 
even  one  which  embraces  considerable  portions  of  the  Euro- 

pean Continent,  or  what  is  now  the  North  Atlantic.  In  other 
words  we  must  consider  the  physical  geography  of  a  much 
wider  region  and  the  place  which  Devon  has  occupied  in 
each  of  the  pictures  we  attempt  to  draw. 

Time  is  not  measured  by  centuries  in  geological  history. 

It  is  divided  into  five  great  eras,  and  each  of  them  is  sub- 
divided into  a  number  of  periods.  The  names  of  these  divisions 

of  time  are  derived  in  some  cases  from  the  living  things  whose 
fossil  remains  are  characteristic  of  the  age,  in  others  from 
the  geographical  district  in  which  the  rocks  formed  during  the 
period  are  best  shown  or  were  first  studied,  and  in  others  from 
the  kind  of  rock  formed  at  the  time  in  some  typical  district. 
Unfortunately  the  sequence  and  nature  of  the  records  differs 
greatly  in  different  parts  of  the  world,  and  various  attempts 
have  been  made  to  reform  the  system  of  nomenclature  in  order 
to  make  it  as  applicable  to  the  geology  of  Europe  as  it  is 
to  that  of  Great  Britain,  which  was  the  cradle  of  geological 
science.  But  these  changes  are  only  creeping  slowly  into 
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our  English  text-books,  so  the  old  system  and  the  familiar 
terms  will  be  used  in  the  following  pages. 

The  first  era  is  naturally  the  one  about  which  least 
is  known.  Until  recently  no  fossils  had  been  found  in  its 
rocks  except  some  markings  which  looked  like  worm  tracks, 
but  which  might  have  been  due  to  some  other  cause.  Hence 
it  was  named  the  Azoic  or  Lifeless  Era.  But  the  series  of 

rocks  lying  immediately  above,  and  therefore  presumably  next 
in  age,  contain  so  large  a  variety  of  organisms  and  some  so 
highly  developed  that  it  seems  impossible  on  any  theory  of 
animal  evolution  to  suppose  they  had  no  progenitors,  a  doubt 
which  has  been  effectually  settled  by  the  discovery  of  several 
undoubted  fossils  in  the  earlier  rocks  of  America.  The  term 

Azoic  is  therefore  a  misnomer,  and  its  place  is  now  being  taken 
by  the  word  Eozoic  which  means  the  dawn  of  life.  The  rocks 
formed  during  the  time  are  frequently  spoken  of  as  Archaean, 
but  they  only  peep  up  here  and  there  through  the  later 
deposits,  and  the  various  exposures  show  such  different  fea- 

tures that  there  may  really  be  a  greater  separation  in  time 
between  the  Eozoic  rocks  of  one  place  and  those  of  another 
than  there  is  between  the  latest  of  them  and  the  earliest 

deposit  of  the  following  great  division  of  time.  It  seems, 
therefore,  undesirable  to  give  the  same  name  to  all,  and  make 
that  a  definite  name,  for  fear  that  it  should  be  taken  to  imply 
an  identity  of  age  which  does  not  exist.  The  oldest  fossil 
bearing  system  which  lies  above  them  is  the  Cambrian  system, 
and  the  Eozoic  rocks  are  therefore  now  generally  classed 

together  under  the  name  Pre-Cambrian. 
We  know  little  of  Pre-Cambrian  geology.  There  were 

volcanoes  from  which  great  floods  of  lava  were  outpoured. 
There  were  seas  or  lakes  in  which  beds  of  pebbles  and  sand 

and  mud  were  laid  down,  but  although  the  similarity  of  con- 
ditions is  obvious  there  are  not  wanting  numerous  indications 

that  the  action  of  those  forces  which  result  in  the  wear 

and  tear  of  the  land  and  the  deposit  of  sediments  was  more 
vigorous  then  than  it  is  to-day. 

We  have  no  certain  glimpse  of  Devon  in  Pre-Cambrian 
time.  The  serpentine  rocks  of  the  Lizard  peninsula  and  the 
green  and  grey  crystalline  rocks  which  make  up  the  country 
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by  Salcombe,  and  reach  from  the  Bolt  Tail  to  beyond  the 
Start,  are  believed  by  some  geologists  to  be  of  Eozoic  age. 
But  there  is  no  proof,  and  if  the  guess  is  correct  they  tell  us 
no  more  than  that  volcanoes  were  busy  in  the  district.  As 
a  matter  of  fact  the  rocks  of  both  places  belong  to  a  great 
section  known  as  Metamorphoric,  which  means  that  they  have 
been  profoundly  altered.  In  neither  case  can  we  say  what 
they  originally  were.  Probably  they  were  partly  volcanic, 
partly  sedimentary,  but  their  original  structures  have  been 
destroyed  and  even  their  mineral  constituents  rearranged. 
They  are  documents,  so  to  say,  in  which  new  things  have 
been  written  on  faded  sheets  so  that  the  older  writing  has 
become  quite  illegible.  It  is  on  the  whole  more  likely  that 
they  belong  to  a  much  later  time,  and  we  shall  consider  them 
again  when  we  come  to  discuss  the  period  at  which  the 
changes  were  most  probably  brought  about. 

The  second  great  era  is  known  as  the  Palaeozoic,  or  time 
of  the  ancient  forms  of  life.  It  covers  a  long  and  im- 

portant series  of  events  during  which  great  alterations  took 
place  in  the  map  of  the  world,  and  since  changes  in  geography 
with  their  consequent  effects  upon  climate  and  environment 
are  among  the  most  potent  agents  of  animal  variation,  we  find 
that  at  the  end  of  the  era  the  world's  inhabitants  had  made 
great  progress  in  evolution. 

So  far  as  the  British  area  is  concerned  the  era  falls 

naturally  into  two  divisions  known  as  Protozoic,  or  first 
life,  and  Deutozoic,  or  second  life.  The  history  of  each 
of  these  follows  a  definite  course,  so  that  they  form  a 
couple  of  cycles  during  the  second  of  which  the  events  of  the 
first  were  repeated  with  curious  similarity.  Each  began  with 
a  land  surface  occupying  a  large  part  of  the  British  area. 
The  sea  then  advanced  over  the  plains  and  up  the  valleys, 
driving  the  coast  line  further  and  further  towards  the  north 
and  west  until  our  area  was  mostly  covered  by  the  ocean 
waters.  Rain  and  rivers,  wind  and  wave,  swept  down  the 
debris  from  the  land  and  spread  it  over  the  sea  bottom  in 
sheets  of  gravel,  sand  and  mud.  Organic  things  contributed 
their  quota  in  the  form  of  shells,  reefs  of  coral,  and  limestone 
mud  until  thousands  of  feet  of  new  rocks  had  been  laid 
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down.  The  long  period  of  deposition  was  then  converted 
into  an  upheaval,  at  first  gentle  and  accompanied  by  broad 
undulations  of  the  strata,  but  later  on  the  ascent  became 

more  rapid  and  was  attended  by  enormous  crushing,  folding, 

and  crumpling  of  the  earth's  crust,  lifting  the  new  formed 
rocks  higher  and  higher  above  the  sea  until  they  stood  up 
as  a  series  of  ranges  making  a  mountain  chain  comparable 

with  the  Alps  or  Rocky  Mountains  of  to-day,  and  dominating, 
as  those  chains  do,  a  continental  land. 

Protozoic  time  includes  three  periods  which  are  generally 
known  as  Cambrian,  Ordovician,  and  Silurian,  but  geologists 
have  not  yet  come  into  complete  agreement  over  the  use  of 
the  second  name.  The  beds  now  classed  as  Ordovician  were 

formerly  named  Upper  Cambrian  by  the  great  Cambridge 
geologist,  Sedgwick,  and  were  independently  called  Lower 
Silurian  by  Murchison,  the  head  of  the  geological  survey. 
For  many  years  the  followers  of  these  two  great  pioneers 
adhered  obstinately  to  the  use  of  the  name  adopted  by  their 
chief.  Finally,  as  agreement  seemed  impossible,  it  was 
reserved  for  Professor  Lapworth  to  invent  a  new  term.  The 
word  Cambrian  is  derived  from  the  fact  that  rocks  of  this 

age  were  first  studied  by  Sedgwick  in  North  Wales.  Mur- 
chison first  investigated  the  Silurian  rocks  in  South  Central 

Wales,  the  district  once  inhabited  by  the  tribe  of  Ancient 
Britons  known  as  the  Silures.  The  debatable  deposits  lay 
between  the  two,  not  only  in  order  of  time,  but  also  geo- 

graphically. This  was  the  district  where  the  Ordovici  lived, 
why  not  bury  the  hatchet  then,  and  agree  to  drop  both  Upper 
Cambrian  and  Lower  Silurian,  and  give  a  distinct  name  to  a 
series  of  deposits  which  bore  no  nearer  relationship  to  either 
the  previous  series  or  the  succeeding  series  than  it  did  to  the 
other.  The  reasonableness  of  the  suggestion  has  been  ap- 

preciated and  there  are  now  only  a  few,  such  as  Sir  A.  Geikie, 
who  still  adhere  to  the  Lower  Silurian  of  his  predecessor  in 
office. 

The  Cambrian  rocks  bear  abundant  evidence  of  having 
been  deposited  at  no  great  distance  from  a  steep  sloping  shore 
in  shallow  water,  and  in  shifting  currents.  Where  their  base 
can  be  seen  they  are  often  seen  to  rest  on  the  upturned, 
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denuded  edges  of  the  earlier  rocks,  showing  that  they  were 
formed  on  a  submerged  land  surface.  The  upper  beds  of  the 
system  are  finer  and  more  evenly  laid  down,  and  consist  of 
materials  which  would  naturally  have  come  to  rest  further 
away  from  the  receding  coast  and  in  deeper  water.  They  are 
interspersed  with  beds  of  lava  and  fine  volcanic  ash  which 
suffice  to  show  that  in  North  Wales,  at  least,  the  volcanic 

activity  so  characteristic  of  Pre- Cambrian  time  was  still  alive. 
Indeed,  much  of  the  fine  mud  which  made  up  the  slates 
among  which  the  undoubted  volcanic  rocks  are  found  may 
very  well  have  owed  its  origin  to  eruptive  outbursts. 

A  study  of  the  Cambrian  rocks  of  other  countries  points 
to  the  remarkable  conclusion  that  the  great  continent  from 
which  their  materials  were  borne  occupied  the  site  of  the 
Northern  Atlantic,  while  the  oceanic  areas  lay  where  Russia 
is  on  the  one  hand,  and  the  Western  States  of  America  on 
the  other. 

The  volcanoes  of  Cambrian  days  seem  to  have  been  a 
feebler  link  between  two  periods  of  intense  action.  Ordovi- 
cian  time  witnessed  the  growth  of  several  important  groups 
of  volcanic  mountains  in  the  British  area,  the  chief  of  which 
occupied  the  site  of  North  Wales,  while  another  of  almost 
equal  importance  marked  the  place  now  occupied  by  the 
English  Lake  district.  Great  floods  of  lava  were  poured  out, 
and  these  alternated  with  vast  deposits  of  volcanic  ash  which 
were  spread  far  and  wide  over  the  floor  of  the  sea.  There 
is  little  doubt  that  these  two  districts  formed  volcanic  islands 

built  up  from  the  ocean  bottom  like  the  Sandwich  Islands 

and  some  of  the  West  Indies  of  to-day.  Like  all  other  great 
volcanic  piles  they  were  built  up  of  materials  which  varied 
enormously  in  their  power  of  resisting  the  wear  and  tear  of 
time,  and  it  is  to  this  fact  that  North  Wales  and  the  Lake 
district  owe  the  rugged  grandeur  of  their  scenery. 

The  depth  and  wide  extent  of  the  Ordovician  sea  is 
shown  in  many  ways.  We  cannot  here  do  more  than 
briefly  indicate  a  few  of  the  reasons  for  the  conclusion.  In 
the  first  place  we  have  the  character  of  the  materials. 
Apart  from  the  volcanic  masses  already  mentioned,  Ordovician 
rocks  are  generally  very  fine  grained,  made  up  of  thin  beds 





b 

I  &  2.      Radiolaria  (highly  magnified). 

3,  4  &  5.      Foraminifera  (highly  magnified). 

6,  7  &  8.      Graptolites  (two-thirds  natural  size). 
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and  often  partly  limestone,  which  can  only  form  in  water 
sufficiently  free  from  land  derived  material.  Over  very  large 
areas  the  deposits  consist  of  thin  black  shales  full  of  the 
remains  of  a  peculiar  order  of  creatures  known  as  Graptolites, 
and  these  are  not  infrequently  associated  with  other  animals 
called  Trilobites. 

Graptolites  are  so  called  from  the  fact  that  their  fossil 
remains  are  always  very  thin  and  flat,  looking  more  like 
things  drawn  upon  the  rock  with  a  brush  or  pencil  than 
included  organisms.  The  whole  order  has  long  been  extinct, 
but  careful  study  of  the  best  preserved  fossils  shows  that  they 
were  Hydrozoons  and  probably  lived  in  the  ocean  waters 
floating  about  attached  to  drifting  weed,  or  perhaps  to 
gelatinous  floats  similar  to  that  of  the  modern  Portuguese 
Man  of  War.  Many  of  the  same  species  occur  in  such 
widely  separated  regions  as  Sweden,  Britain,  France  and 
Canada,  and  the  beds  in  which  they  are  found  are  themselves 
similar,  facts  which  are  difficult  to  explain  on  any  other 
hypothesis  than  that  of  a  widespread  continuous  ocean.  It 
may  easily  be  argued  that  as  the  order  is  extinct  it  is 
impossible  to  know  what  was  their  mode  of  life.  But  there 
are  other  facts. 

The  Trilobites  are  also  an  order  of  the  past.  They 
were  very  abundant  during  all  Protozoic  time,  being  the  most 
characteristic  feature  of  its  fauna.  They  were  strange  animals 
not  altogether  unlike  the  modern  King  Crab  in  its  earlier 
stages.  One  of  them,  found  in  the  Cambrian  rocks,  was  two 
feet  or  more  in  length.  They  were,  as  a  rule,  provided  with 
well  formed  eyes,  but,  mingled  with  the  Ordovician  Graptolites, 
it  is  found  that  forms  frequently  occur  in  which  the  eyes  are 
abnormally  large,  as  if  the  creature  lived  in  regions  where  the 
light  was  very  feeble.  In  others  eyes  are  altogether  absent, 
as  if  the  animals  frequented  waters  too  deep  for  light  to 
penetrate.  In  short  they  were  adapted  to  live  in  the  darkness 
or  dim  light  of  the  ocean  depths. 

An  even  more  conclusive  piece  of  evidence  comes  from  the 
neighbouring  county  of  Cornwall.  In  1893  Mr.  Howard  Fox 
and  Dr.  Teall  were  investigating  the  structures  of  the  Lizard 
peninsula  when  they  found  on  Mullion  Island  a  band  of  a  hard 
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flinty  rock  called  Chert  which  proved  to  contain  vast  numbers 
of  fossil  organisms  called  Radiolaria.  The  same  band,  or  a 
similar  one,  has  since  been  traced  on  the  mainland  associated 
with  rocks  which  are  pretty  certainly  of  Ordovician  age. 
Since  then  similar  bands  of  Radioiarian  Chert  have  been 
found  interstratified  with  the  thin  black  shales  which  are  full 

of  Graptolites,  thereby  proving  beyond  a  possibility  of  doubt 
that  they  were  formed  under  similar  conditions  and  that  those 
conditions  reached  so  near  to  Devonshire  as  the  end  of 
Cornwall. 

We  have  already  hinted  that  the  debris  worn  from  a  land 
surface  and  carried  out  into  the  sea  comes  to  rest  in  a  definite 

order.  Nearest  to  the  shore  we  get  coarse  shingle  or  rough 
broken  material,  further  out  comes  sand,  which  gets  finer 
and  finer  until  we  have  a  fine  slimy  mud.  The  coarser  the 
material  the  thicker  the  deposit  as  a  whole,  until  we  come  to 
a  distance  of  a  hundred  miles  or  so  from  the  coast,  when  the 
land  derived  material  thins  out  to  nothing.  It  has  been  found 
from  the  examination  of  samples  of  mud  dredged  up  from 
the  ocean  floor  that  this  land  derived  material,  easily  recog- 

nised under  the  microscope,  is  confined  to  a  strip  measuring 
from  100  to  300  miles  in  width,  according  to  the  strength  of 
the  currents  bordering  the  continents  and  islands.  Beyond 
this  distance  the  mud  consists  generally  of  the  skeletons  and 
other  hard  parts  of  the  creatures  which  dwell  in  the  open  sea. 

Thus  the  North  Atlantic  is  now  paved  with  a  pale  grey 
slime,  or  ooze,  which  consists  principally  of  the  skeletons  of 
minute  animals  called  Foraminifera,  a  group  of  creatures 
whose  bodies  were  stiffened  with  a  framework  of  carbonate 

of  lime  dotted  all  over  with  tiny  holes  or  foramina.  They 
live  in  countless  numbers  in  the  waters  and  there  must  be  a 

ceaseless  gentle  rain  of  their  dead  sinking  slowly  downwards. 
The  protoplasm  of  their  bodies  soon  decays  and  the  little  shells 
fall  on.  Now  carbonate  of  lime  dissolves  in  water  which  con- 

tains carbonic  acid  gas  in  solution,  and  the  stronger  the 
solution  the  more  rapid  will  be  the  corrosion.  All  sea  water 
contains  some  carbonic  acid,  but  the  greater  the  depth  the 
larger  is  the  percentage  of  gas,  so  that  at  very  great  depths 
any  shell  will  be  rapidly  eaten  away.  The  consequence  is 
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that  a  specimen  of  ooze  from  a  moderate  depth  is  found  to 
contain  abundant  perfect  and  beautiful  foraminiferal  shells, 

principally  those  known  as  Globigerina,  but  as  the  depth  in- 
creases the  corrosion  becomes  more  and  more  evident. 

Obviously  we  have  only  to  go  deeper  and  deeper  until  we  must 
come  to  a  stage  when  there  will  be  nothing  left.  A  rock, 
then,  made  largely  of  Foraminifera  is  almost  certainly  a  deep 
sea  deposit,  but  is  equally  certainly  not  an  abysmal  formation. 

There  are  some  other  animals  not  very  different  in  some 
ways,  but  having  their  hard  parts  composed  of  silica,  or 
flinty  matter,  instead  of  carbonate  of  lime.  These  are  the 
Radiolaria.  They  are  much  fewer  in  the  surface  waters  than 
their  calcareous  contemporaries,  but  they  live  at  all  depths. 
The  consequence  is  that  the  greater  the  abyss  the  heavier 
will  be  the  rain  of  radiolarian  tests.  In  the  comparatively 
shallow  regions  the  quantity  of  foraminiferal  shells  in  a 
specimen  of  ooze  is  so  much  larger  than  the  radiolarian  that 
the  latter  are  rarely  seen,  but  as  the  depth  increases  they 
become  relatively  more  and  more  frequent,  until,  if  the  ooze 
has  come  from  about  3,000  fathoms  or  more  it  will  be  found 
that  the  insoluble  siliceous  skeletons  have  outlasted  the 

soluble  calcareous  ones  and  the  mud  is  almost  exclusively  of 
radiolarian  origin. 

Not  many  years  ago  it  was  frequently  argued  that  no  part 
of  the  existing  land  could  ever  have  formed  the  floor  of  a 
really  deep  ocean,  because  we  had  nowhere  found  any  rock 
resembling  a  radiolarian  ooze  in  its  composition.  Hence  it 
was  maintained  that  the  present  arrangement  of  ocean  and 
continent  must  in  the  main  have  endured  ever  since  there  was 

any  division  of  the  terrestrial  surface  into  land  and  water. 
But  the  microscope  has  shown  that  the  reasoning  was  based 

on  false  data.  The  dry  land  of  to-day  contains  many  layers 
of  Radiolarian  Chert,  and  the  Mullion  Island  specimen  is  a 
sufficient  answer  in  itself. 

It  is  as  well  to  point  out  that  it  is  just  possible  that 
other  causes  might  bring  about  a  more  rapid  solution  of  the 
calcareous  matter,  and  that  a  radiolarian  ooze  might  accumu- 

late in  much  shallower  water  than  is  possible  now,  but,  if  we 
couple  the  fact  with  the  other  reasons  given,  we  cannot  avoid 
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the  conclusion  that  the  Ordovician  ocean  at  the  time  of  its 

maximum  was  a  great  expanse  comparable  with  the  Atlantic, 
and  that  its  waves  rolled  freely  across  the  site  of  the  Devon- 

shire which  was  yet  to  be.  The  volcanic  islands  of  Wales, 
Cumberland,  and  other  spots  lifted  their  summits  above  the 

water  off  the  south-eastern  shore  of  a  great  continent  much 

Unconformability. 

Overlap. 

as  the  Canary  Isles  or  even  the  Azores  now  lie  in  the  open 
ocean  off  the  western  coast  of  Africa. 

The  living  things  of  Ordovician  days  were  far  more 
various  than  before.  Around  the  shores  and  in  the  shallower 

parts  of  the  sea  floor  banks  and  beds  of  shells  accumulated  and 
here  and  there  where  the  conditions  were  suitable  corals  grew 
into  reef-like  masses  which  have  been  left  to  us  as  beds  of  lime- 

stone which  tell  the  tale  of  their  origin  by  their  fossil  contents. 
Towards  the  close  of  the  period  the  quiet  and  slow  subsi- 

dence was  converted  into  a  movement  of  upheaval  which  was 
irregularly  manifested.  Here  and  there  the  sea  bottom  was 
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raised  within  reach  of  the  wear  and  tear  of  waves  or 
currents,  or  even  into  the  open  air.  The  old  sediments  were 
eroded  and  the  muds  and  sands  which  marked  the  beginning 
of  Silurian  time  therefore  lie  in  such  spots  on  the  wasted 
edges  of  the  older  rocks.  To  use  the  orthodox  term  the 
Silurian  beds  are  sometimes  unconformable  to  the  underlying 
Ordovician  or  even  older  rocks  which  had  been  laid  bare  by 
the  complete  removal  of  all  Ordovician  deposits.  A  consider- 

able geographical  change  is  here  indicated.  In  the  Welsh 
area  sandstones,  shales,  and  grits  of  evidently  land  derived 
material  were  followed  by  finer  muds  and  extensive  beds  of 
limestone  whose  presence  indicates  periods  of  clearer  water 
during  which  coral  reefs  could  grow  and  piles  of  shells  and 
coral  fragments  be  heaped  against  them  by  the  waves,  where 
they  have  been  solidified  and  now  form  beds  of  limestone 
like  the  crest  of  Wenlock  Edge. 

The  evidence  of  the  Silurian  rocks  points  to  a  shallowing 

sea,  to  a  steady  advance  of  the  coast  line  towards  the  south- 
east and  finally  to  a  great  alteration  of  the  map  whereby  the 

coast  line  was  brought  southwards  to  the  middle  of  Scotland 
and  Ireland.  The  stupendous  forces  which  co-operate  to 
make  a  mountain  chain  had  set  in. 

As  we  shall  meet  with  other  examples  of  this  vast  opera- 
tion it  may  be  well  to  discuss  its  usual  phases  in  a  general 

way  before  dealing  with  the  actual  examples. 
The  chief  cause  of  terrestrial  convulsion  is  undoubtedly 

the  slow  cooling  and  consequent  shrinkage  of  the  internal 
portion  of  the  globe.  As  the  store  of  heat  is  diminished  the 
interior  shrinks,  thereby  throwing  a  tremendous  strain  upon 
the  colder  crust  which  has  to  fit  itself  to  a  smaller  and  smaller 

sphere.  At  first  the  strain  is  borne  by  the  rigidity  of  the 
crust  or  partially  relieved  by  a  general  subsidence  during 
which  its  deeper  seated  portions  are  compressed  and  hardened. 
The  result  is  the  formation  of  a  hollow  which  becomes  the 

receptacle  of  material  removed  from  the  neighbouring  lands, 
and  the  crust  is  steadily  thickened.  This  deep  covering  of 
the  older  crust  causes  its  temperature  to  rise  and,  owing  partly 
to  irregular  loading,  fissures  are  formed  which  become  the 
outlets  for  volcanic  action,  the  results  of  which  are  to  fill  the 
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cracks  with  solid  wedges  and  to  add  to  the  loading  of  the 
crust. 

As  the  internal  shrinkage  proceeds  the  overlying  crust 
becomes  more  and  more  strained,  until  relief  is  found  by  some 
part  of  it  giving  way  and  either  breaking  into  numberless 
slices  which  slide  over  one  another  or,  more  frequently,  folding 
up  into  a  complicated  series  of  folds.  It  is  evident  that  such 
relief  will  necessarily  follow  a  series  of  lines  at  right  angles  to 
the  direction  of  the  greatest  pressure,  and  will  be  more  likely 
to  take  place  where  a  great  thickness  of  new  soft  rock  has 
accumulated  and  the  underlying  old  rock  has  been  softened 
or  weakened  by  heat,  than  in  those  places  where  the  solid  old 
rocks  have  been  undisturbed. 

Ideal  Sections  from  the  centre  to  the  edge  of  a  Mountain  Chain* 

A     Rocks  altered,  original  bedding-  destroyed. 
B     Rocks  slightly  altered,  bedding  obscure. 
C     Rocks  unaltered,  beds  much  bent. 

C'    Rocks  unaltered,  beds  much  broken. 
D     Marginal  gentle  folds. 

The  result  of  the  folding  and  puckering  of  the  rocks  or  of 
their  being  piled  up  into  a  heap  of  fragments  is  to  thicken 
them  immensely.  They  cannot  project  downwards,  therefore 
they  bulge  upwards,  and  the  repeated  folds  make  up  a  series 
of  roughly  parallel  ranges  traversing  great  distances. 

If  we  study  the  detailed  structure  of  such  a  region  we  find 
the  folds  broad  and  gentle  on  the  flank,  narrower  and  sharper 
as  we  proceed  further  until  in  the  axis  of  the  chain  the  con- 

fusion of  the  strata,  once  broad  sheets  of  sediment  on  the 
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floor  of  the  sea,  is  almost  inconceivable  to  anyone  who  has 
not  seen  it. 

At  the  close  of  the  Silurian  period  this  corner  of  the  world 
experienced  the  first  great  mountain  building  throes  of  which 
we  have  any  certain  knowledge.  The  floor  of  the  sea  was 
raised  into  dry  land,  the  Silurian,  Ordovician,  Cambrian,  and 
Pre-Cambrian  rocks  were  folded  and  crumpled,  in  some 
places  so  profoundly  crushed  and  changed  that  they  can  no 
longer  be  identified,  and  a  system  of  hill  and  mountain  ranges 
brought  into  being.  They  extended  through  the  Scandina- 

vian peninsula,  across  the  North  Sea  and  Scotland,  passed 
along  the  north-western  shores  of  Ireland,  and  so  away  to 
some  unknown  distance  along  the  southern  shore  of  the 
North  Atlantic  Continent. 

The  Grampians,  the  mountains  of  Donegal  and  the 
southern  uplands  of  Scotland  are  the  ruined  foundations  of 

some  of  these  ancient  ranges,  which  have  thus  formed  pro- 
minent features  in  British  geography,  as  the  Scandinavian 

range  has  formed  a  great  feature  of  Europe,  ever  since  the 
end  of  Protozoic  time. 

The  building  of  modern  Europe  had  begun  and  we  reach 
the  date  when  the  history  of  Devon  begins  to  be  readable  from 
its  own  records,  when  we  can  assign  to  it  a  place  and 
character  among  its  surroundings,  not  merely  by  induction, 
but  from  positive  evidence  supplied  by  things  which  may  be 
seen  by  all  who  care  to  see. 



CHAPTER   II. 

The  Devonian  Rocks  of  N.  Devon. 

The  great  movements  which  closed  the  Protozoic  cycle 
resulted  in  a  land  surface  which  presented  some  very  remark- 

able features  in  that  part  of  the  British  area  north  of  the 
Bristol  Channel.  Over  extensive  districts  we  meet  with  a 

great  series  of  conglomerates,  sandstones,  and  very  impure 
limestones,  nearly  all  of  which  are  stained  deeply  with  red 
oxide  of  iron,  but  here  and  there  coloured  less  deeply  in 
shades  of  yellow  and  even  grey.  These  beds  have  long  been 
known  as  the  Old  Red  Sandstone. 

Where  the  base  of  the  system  can  be  seen  it  is  usually 
found  that  the  upper  part  of  the  Silurian  rocks  are  red 
in  colour  and  that  the  bottom  layers  of  the  sandstone  lie 
conformably  upon  them  without  any  marked  break  in  the 
succession.  In  other  places  the  bottom  beds  lie  on  the 
denuded  edges  of  older  rocks  and  are  obviously  made  up  of 
the  broken  fragments  of  whatever  underlies  them. 

The  change  from  the  finer  materials  of  Silurian  time  is 

the  result  of  the  geographical  change.  The  upheaval  des- 
cribed in  the  last  chapter  ridged  up  the  floor  of  the  Silurian 

sea,  shutting  off  portions  into  more  or  less  land-locked  lakes, 
or  gulfs,  into  which  were  swept  the  debris  of  the  intervening 
ridges. 

The  Old  Red  Sandstone  everywhere  abounds  in  proofs 
that  its  beds  were  accumulated  close  to  shore,  in  shallow 
water  and  in  reach  of  violent  and  variable  currents.  The 

thin  beds  or  laminae  composing  the  strata  are  very  irregular, 

showing  frequent  examples  of  what  is  known  as  "false 
bedding"  a  structure  always  found  in  modern  sands  which 
have  been  deposited  under  such  circumstances. 

The  pebbles  which  make  up  the  conglomerates  are  often 
very  large  and  very  slightly  waterworn  as  if  they  had  formed 
parts  of  great  sloping  piles  of  rubbish  fallen  from  the  cliffs 
which  had  been  rearranged  roughly  by  the  waves,  or  as  if 
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they  had  been  slowly  accumulated  in  steep  mountain  valleys 
by  the  action  of  the  weather  and  then  hurriedly  swept  down 
by  a  violent  torrent  and  piled  in  confusion  over  the  floor  of  a 
lake  or  arm  of  the  sea. 

Here  and  there  remains  of  plants  have  been  found,  especi- 
ally in  the  south  of  Ireland  where  the  slabs  of  sandstone  are 

in  certain  places  covered  with  the  prints  of  magnificent  fern 
fronds  which  cannot  have  drifted  far  from  the  spot  on  which 

they  grew.  In  other  cases  sedge-like  and  grass-like  markings 
have  been  found  covering  the  surfaces  as  if  the  plants  had 
grown  not  far  away. 

No  shell  fish  of  orders  such  as  inhabit  the  open  sea  have 
been  found  in  the  Old  Red  Sandstone  except  in  its  topmost 
beds  in  the  Welsh  district,  but  in  Ireland  and  other  places  a 

shell*  has  been  found  which  strongly  resembles  the  great 
freshwater  mussel  of  our  modern  lakes  and  streams. 

By  far  the  most  important  fossils  are  the  remains  of  great 
Crustacea  called  Eurypterids,  some  of  which  were  like  cray 
fish,  five  and  six  feet  long,  and  numerous  fish  of  remarkable 
types  which  had  their  heads  and  bodies  armoured  with  bony 
plates.  These  fish  remains  are  unevenly  scattered  throughout 
the  series.  Sometimes  a  level  is  found  at  which  the  remains 

are  thickly  strewn  over  the  rock  surfaces  as  if  some  great 
catastrophe  had  caused  the  death  of  thousands  and  had  then 
buried  them  before  decomposition  had  set  in. 

Now  the  areas  where  Old  Red  Sandstone  rocks  are  found 

are  definitely  marked  and  are  separated  by  broad  regions 
which  we  know  from  their  rock  structures  were  just  those 
along  which  the  Silurian  sea  floor  was  ridged  up  into  ranges. 
The  arrangement  and  nature  of  the  coarser  materials  points 
to  these  ridges  as  their  source,  so  that  we  should  be  prepared 
to  learn  that  the  basins  were  really  distinct.  If  we  bear  in 
mind  the  indications  of  a  freshwater  origin,  we  at  once  begin 
to  suspect  that  the  basins  were  really  great  lakes. 

The  fish  remains  form  an  almost  conclusive  proof.  If  we 
form  a  set  of  collections  from  the  different  basins  and  compare 
the  fish  of  one  with  those  from  another  it  is  at  once  seen  that 

*  Amnigenia  (Anodonta)  Jukesii. 
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these  basins  cannot  have  been  parts  of  an  open  sea.  The  differ- 
ences are  too  great,  and  can  only  be  satisfactorily  explained 

by  the  theory  of  great  lakes  more  or  less  completely 
separated. 

We  have  already  compared  the  Caledonian  and  Scandina- 
vian chain  with  the  Rocky  Mountains  or  the  Alps.  We  have 

here  another  point  of  similarity,  for  both  these  modern  chains 
have  passed  through  a  stage  when  the  hollows  between  their 
ranges  were  filled  by  sheets  of  water  far  larger  than  the 
present,  which  are  but  trifling  pools  on  the  floors  of  the 
ancient  lakes. 

So  positive  does  the  conclusion  seem  that  Sir  A.  Geikie 
has  given  definite  names  to  the  different  lakes.  The  most 

northern  basin  extends  from  the  North  Sea  in  a  south-westerly 
direction  on  both  sides  of  the  Moray  Firth.  This  he  calls 
Lake  Orcadie.  South  of  the  Grampian  ridge  came  a  long 
narrow  sheet  of  water  which  reached  across  the  central 

valley  of  Scotland  and  extended  far  into  the  north  of  Ireland. 
It  is  known  as  Lake  Caledonia,  and  must  have  been  a  sheet 
of  water  comparable  with  the  great  lakes  of  Africa  or  America. 
Further  south  a  large  basin  lay  over  the  site  of  Hereford 
and  extended  from  Shropshire  in  the  north  to  Pembroke  and 
the  Mendip  Hills  in  the  south.  It  seems  to  have  been  less 
completely  isolated  than  the  northern  basins  and  is  known 
sometimes  as  the  Welsh  lake,  or,  from  its  possibly  marine 
relations,  the  Welsh  Gulf. 

Kerry  and  Cork  were  the  site  of  another  freshwater  lake 
called  Lake  Munster.  A  smaller  region  in  the  Cheviot  Hills 
is  called  Lake  Cheviot,  and  a  smaller  still,  in  Argyllshire,  is 
known  as  Lake  Lome. 

The  sands  and  conglomerates  of  Lake  Caledonia  are 
interstratified  with  great  flows  of  lava  and  coarse  volcanic 
fragments  which  show  that  its  shores  were  fringed  with  active 
volcanoes  whose  broken  cones  were  washed  by  its  waves  and 
their  materials  spread  out  on  the  lake  bottom.  The  volcanic 
phase  appears  to  have  been  temporary  only,  and  marked  a 
time  of  earth  movement  when  the  lake  basins  experienced  a 
further  tilt  so  that  the  upper  beds  of  the  Old  Red  Sandstone 
series  do  not  rest  evenly  on  the  lower. 



Ideal  restoration  of   Old   Red   Sandstone   and   Devonian   Geography. 
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We  are  thus  enabled  to  draw  with  considerable  confidence 

a  map  of  the  British  area  north  of  the  Bristol  Channel  and 
west  of  a  line  from  Bristol  to  Berwick.  East  of  this  line  the 

older  rocks  are  hidden  from  view  by  much  younger  strata,  and 

it  is  only  where  the  Pre-Cambrian  hills  of  Charnwood  Forest 
peep  up  above  the  covering  that  we  get  a  glimpse  of  an  old 
land  surface. 

We  can  do  more  than  mark  the  approximate  boundaries 
of  land  and  water.  We  can  trace  the  lines  along  which  the 
principal  ranges  lay  and  can  even  form  a  rough  estimate  of 

their  importance  by  studying  the  amount  of  folding  and  com- 
pression their  component  rocks  have  undergone.  The  south- 

eastern ranges  were  of  moderate  extent  when  compared  with 
those  further  north.  Beyond  Lake  Caledonia  the  changes 
have  gone  far  beyond  mere  crumpling.  The  rocks  have  been 
metamorphosed.  Crystalline  minerals  have  been  produced, 
and  structures  are  met  with  clearly  indicative  of  the  core  of  a 
considerable  mountain  mass.  Beyond  Lake  Orcadie  up  in 
the  north-western  corner  of  Scotland  the  rocks,  which  include 
some  of  certainly  Cambrian  and  Pre-Cambrian  age,  have  been 
intersected  by  innumerable  planes  of  fracture  sloping  gently 
to  the  south  and  east,  and  whole  mountains  have  been  made 

to  slide  up  these  planes  for  miles  until  the  structures  are  prob- 

ably the  most  complicated  which  have  ever  been  unravelled.* 
We  shall  certainly,  then,  be  in  small  danger  of  error  if  we 

suppose  the  main  chain  lay  over  this  north-western  corner, 
and  reached  up  to  heights  above  the  sea  quite  comparable  with 

those  attained  by  the  great  mountains  of  to-day.  Lower  and 
lower  ranges  lay  between  it  and  the  sea,  much  like  the  way 
in  which  the  Sierra  Nevada  and  the  coast  ranges  of  California 
lie  between  the  Rocky  Mountains  and  the  Pacific,  while  the 
dry  basin  of  Utah  is  the  equivalent  of  the  area  covered  by 
the  waters  of  Lake  Caledonia. 

In  the  map,  the  arrangement  of  land  and  water  must 
be  taken  to  be  purely  diagrammatic.  We  cannot  at  this 
distant  date  pretend  to  trace  the  shore  lines  with  any 
detailed  accuracy.  Moreover,  if  we  could  do  so  for  any 

*  See  Quart.  Jour.  Gcol.  Soc.,  1888,  page  378. 
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particular  moment  during  the  vast  lapse  of  time  covered  by  the 
period,  it  would  be  incorrect  for  even  the  next  year.  It  is 
equally  impossible  to  locate  individual  mountains  or  any 
valleys  except  the  large  ones,  and  quite  beyond  our  power  to 
trace  the  rivers.  It  is  true  that  the  outlets  from  which  some 
of  the  lavas  flowed  can  be  identified,  but  no  volcanic  crater, 
no  ridge  or  hollow  of  the  time,  can  possibly  have  survived 
the  wear  and  tear  of  the  countless  ages  which  have  elapsed 
since  they  were  first  exposed  to  the  wasting  action  of  the  air. 

So  far  nothing  has  been  said  of  Devon.  Attention  has  been 
restricted  to  the  country  lying  north  of  the  Bristol  Channel. 
The  reason  is  simple — that  the  Old  Red  Sandstone  extends  no 
further  south ;  its  place  in  the  geological  sequence  is  there 
occupied  by  a  totally  different  set  of  deposits  which  were  most 
certainly  marine. 

Deposits  of  the  same  age  as  the  Old  Red  Sandstone  are 
found  in  two  districts  within  the  limits  of  Devonshire.  The 
northern  area  extends  southwards  from  the  Bristol  Channel 

to  a  line  almost  coincident  with  the  railway  from  Taunton  to 
Barnstaple,  but  generally  a  few  hundred  yards  further  south. 
At  this  boundary  the  beds  of  rock  disappear  under  a  newer 
series  and  do  not  reach  the  surface  again  until  they  rise  up  on 
both  sides  of  Dartmoor,  at  Tavistock  on  the  west  and 
Chudleigh  on  the  east.  From  these  places  to  the  English 
Channel  by  far  the  greater  part  of  the  country  is  covered  by 
them. 

In  both  districts  the  rocks  have  been  greatly  crushed  and 
broken,  so  that  it  is  comparatively  seldom  that  we  are  able 
to  find  any  fossils  which  are  not  more  or  less  distorted,  and  in 
some  places  the  original  structure  of  the  rock  itself  has  been 

almost  entirely  destroyed  by  events  which  occurred  consider- 
ably later  on.  In  the  extreme  south  of  the  county  we  have 

already  said  there  are  some  crystalline  metamorphic  rocks 
making  up  the  district  round  Salcombe  and  the  Start  which 
may  be  older,  but  which  are  just  as  probably  of  the  same  date 
as  those  immediately  next  to  them. 

The  two  series  of  deposits  differ  considerably,  but  the 
difference  is  not  greater  than  we  should  expect  to  find  in 
places  whose  distance  from  the  shore  of  the  old  continent 
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varied  by  a  space  equal  to  the  thirty  miles  which  lie  between 
them. 

There  are  no  similar  rocks  anywhere  in  the  British  Islands 
except  in  Cornwall,  which  is  largely  covered  by  a  continuation 
of  the  southern  series,  and  in  the  hills  of  West  Somerset, 
whose  structure  resembles  that  of  North  Devon. 

Having  been  first  studied  in  Devon  they  received  the 
name  of  Devonian  Rocks  and  the  period  is  therefore  known 
all  the  world  over  as  Devonian.  We  have  already  said  that 
there  is  sufficient  evidence  to  show  that  the  Old  Red  Sand- 

stone deposits  were  formed  in  lakes  or  land-locked  basins, 
while  the  Devonian  deposits  were  undoubtedly  marine.  Now 
when  the  structure  of  other  parts  of  the  world  came  to  be 
explored  it  was  found  that  the  Devonian  was  really  the 
world-wide,  and  that  the  Old  Red  is  the  local  and  excep- 

tional variation. 

The  best  way  to  examine  these  rocks  and  endeavour  to 
interpret  them  is  to  confine  attention  to  one  of  the  two  regions. 
To  begin,  then,  with  the  northern  exposure  we  will  start  at 
Lynmouth,  where  the  great  cliffs  give  us  magnificent  sections, 
and  the  deep  gorges  and  rocky  valleys  enable  us  to  see  a  great 
deal  of  the  inland  structure.  Here  there  is  a  marked  difference 

between  the  red  beds  of  the  Foreland  and  Countisbury  and 
the  grey  and  purple  grey  cliffs  to  the  west  of  the  harbour. 
The  red  rocks  can  be  well  studied  at  low  water  by  walking 
along  the  beach  and  there  are  several  sections  in  the  roadside 
cuttings  on  the  road  to  Watersmeet.  The  resemblance  to  the 
Old  Red  Sandstone  deposits  of  the  Welsh  basin  is  so  strong 
as  to  strike  anyone  who  has  seen  both,  but  the  colour  is  not 
as  a  rule  so  deep,  the  grey  beds  are  much  more  numerous,  the 
texture  of  the  rock  is  generally  much  finer  and  here  and 
there  where  small  bands  of  fossils  occur  they  are  the  remains 
of  marine  organisms. 

At  first  sight  the  beds  look  as  if  they  were  very  regularly 
stratified,  though  the  strata  have  been  greatly  tilted  and  folded 
but  a  closer  inspection  reveals  the  fact  that  in  many  places  the 
planes  of  division  which  look  like  bedding  are  really  the  result 
of  pressure.  In  making  the  coach  road  to  Watersmeet  there 
are  several  places  where  the  rock  had  to  be  removed  by  blasting 
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and  these  sections  are  well  worth  a  careful  scrutiny.  The 
rock  as  a  whole  is  very  barren  of  fossils,  but  here  and  there 
rather  wavy  lines  of  irregular  holes  are  to  be  found  in  the 
hard  sandy  stone.  These  lines  run  obliquely  across  the 
planes  of  division.  A  vigorous  use  of  a  hammer  will  soon 
show  that  the  lines  of  holes  are  really  little  patches  of 
fossils.  The  shells  themselves  have  disappeared,  and  the 
cavities  they  once  occupied  have  been  more  or  less  filled  in 
with  a  red  brown  powder  which  crumbles  at  a  touch. 

Now  if  we  walk  over  a  sandy  shore  at  low  water  everyone 
knows  how  usual  it  is  to  come  upon  little  patches  of  shells 
left  by  the  tide.  We  may  walk  for  many  yards  without 
seeing  one  and  then  suddenly  there  are  dozens  in  a  square 
yard  or  so.  Sometimes  these  patches  lie  in  lines  marking 
some  pause  in  the  tidal  ebb  or  some  local  hollow  in  the  sands. 
If  we  could  clear  away  all  that  lies  above  one  of  the  fossil 
bands  we  have  been  discussing  there  is  no  doubt  we  should 
lay  bare  just  such  a  patch  of  shells,  only  they  would  be  shells 
of  Devonian  time,  and  we  should  be  looking  on  what 
was  once  the  sea  shore  or  the  sea  bottom  close  to  shore. 

As  a  rule  the  fossils  are  squeezed  out  of  shape  and  the 
bands  in  which  they  lie  do  not  coincide  with  the  present 
planes  of  division.  This,  however,  is  a  structure  impressed 
at  a  later  date  and  does  not  affect  our  interpretation  of  the 
conditions  under  which  they  were  first  formed. 

The  coarse  grain  of  some  of  the  beds,  the  irregularity  of 
their  internal  structure  here  and  there,  and  the  mode  of 
occurrence  of  the  fossil  shells  all  point  to  a  shallow  sea  near 
shore,  and  the  conclusion  that  these  are  the  seaward  continua- 

tion of  the  sands  of  the  Welsh  basin  becomes  irresistible. 

If  we  turn  from  Lynmouth  and  go  westwards  either  along 
the  cliff  paths  or  along  the  beach  we  find  much  finer  grained 
materials  and  grey  grits  and  sandstones  which  lie  not  much 
inclined  from  the  horizontal.  The  grey  grits  are  admirably 
shown  in  the  Castle  Rock  and  along  the  Valley  of  Rocks, 
while  at  the  back  of  Lynton,  in  the  Station  Hill,  there  are  a 
number  of  little  quarries  such  as  one  in  a  lane  known  as 

Mount  Sinai  Lane  where  the  beds  are  a  very  fine-grained 
shaly  material  of  a  dirty  yellowish  grey.  These  must  have 
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been  a  finer  mud  settling  to  the  bottom  of  the  sea  further 
from  their  source  and  not  unlike  the  slimy  muddy  sand 
revealed  at  low  water  every  here  and  there  along  the  modern 
Bristol  Channel.  In  the  grey  grits  of  the  Castle  Rock 
marine  fossils  are  not  rare,  but  they  cannot  very  easily  be 
found.  A  curious  point  about  them  is  that  they  stand  out  on 
the  surfaces  which  have  been  long  exposed  to  the  weather, 
and  for  a  little  distance  into  the  stone  they  can  be  traced  with 
sufficient  care,  but  well  within  the  interior  the  rock  splits 
under  the  hammer  and  chisel  without  any  regard  to  the 
fossils  which  may  be  there. 

In  the  little  quarry  at  Mount  Sinai  Lane  the  blocks  of 
shale  are  easily  split  and  the  surfaces  are  often  found  to  be 
covered  with  the  traces  of  a  marine  hydrozoon  Fenestella 
and  with  fragments  of  crinoids. 

The  curious  castellated  look  of  the  Castle  Rock  and  others 

in  its  vicinity  is  due  solely  to  the  facts  that  the  beds  lie  nearly 
horizontal  and  the  rock  is  naturally  divided  by  cracks  known 
as  joint  planes  into  roughly  cubic  blocks,  and  the  blocks  them- 

selves vary  a  good  deal  in  their  power  of  resisting  the  wear 
and  waste  of  time.  The  hills  therefore  tend  to  become  rough 
piles  of  cubic  blocks  calling  to  mind  the  idea  of  ruined 
cyclopean  masonry. 

As  we  pass  along  the  coast  we  find  the  beds  of  rock 
dipping  down  towards  the  west  in  Wooda  Bay  where  they 
exhibit  a  great  variety  of  texture.  Some  of  these  beds  are 
fossiliferous,  but  the  greater  part  are  very  barren.  The  rapid 
changes  of  texture  point  to  variations  in  the  power  of  the 
currents  which  brought  down  the  material,  such  as  might  well 
be  produced  by  changes  in  the  ebb  and  flow  of  currents  or  an 

irregular  sequence  of  rainy  and  drier  seasons  over  the  neigh- 
bouring land. 

When  we  come  to  the  great  heights  and  magnificent  cliff 
slopes  of  Trentishoe  and  the  Great  and  Little  Hangman  hills 
we  find  another  series  of  sandstones  and  grits  strongly 
resembling  those  of  the  country  east  of  Lynmouth.  Are  they 
another  part  of  the  same  series  of  rocks,  or  does  it  mean  that 
the  conditions  which  gave  rise  to  the  Foreland  deposits  had 
been  re-established  ?  This  is  the  first  of  the  countless  difficult 
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problems  which  we  encounter.  As  we  proceed  we  shall  find 
many  others,  and  it  will  be  wisest  to  postpone  any  attempts  to 
answer  them  until  we  are  able  to  take  a  comprehensive  view 
of  them  all.  The  cliff  sections  seem  to  indicate  the  return  of 
the  old  conditions,  but  the  proof  is  by  no  means  conclusive. 

After  crossing  Combmartin  Bay  we  come  to  a  series  of 
rocks  more  like  those  we  have  already  seen  in  Wooda  Bay,  a 
great  series  of  shales  which  split  into  wavy  flakes  interspersed 
with  thin  bands  of  fine-grained  sandstone,  thicker  layers  of 
a  soft  slate-like  rock,  and  here  and  there  thin  beds  of  lime- 

stone which  thin  out  rapidly  in  all  directions  as  if  they  had 
originally  been  lenticular  patches  on  the  sea  floor.  In  most 
of  these  beds  fossils  are  few  and  far  between,  but  the  lime- 

stones are  in  places  made  up  of  corals,  crinoids,  shells,  and 
other  organic  remains.  But  here,  as  at  the  Castle  Rock,  the 
fossils  can  only  be  detected  with  difficulty  in  the  interior  of 
the  stone.  The  difference  of  texture  is  so  small  that  nothing 
but  the  slow  and  gentle  solvent  action  of  the  weather  can 
show  them  up  properly.  Almost  all  of  them  are  more  or  less 
distorted. 

To  anyone  who  cares  to  try  to  unravel  a  greatly  disturbed 
district,  Ilfracombe  and  its  neighbourhood  is  a  paradise. 
Along  the  western  face  of  Rillage  Point  the  beds  have  been 
little  crushed.  They  are  tilted  up  at  a  high  angle  and  near 
low  water  time,  with  a  falling  tide,  they  can  be  studied  well. 
The  paths  to  the  beach  are  not  very  easy  to  find  from  above, 
but  the  section  is  well  worth  the  trouble  of  scrambling  down. 
When  visiting  the  beach  it  is  a  wise  precaution  to  have  a 
companion  who  is  not  a  keen  geologist,  but  who  may  keep  an 
eye  upon  the  tide,  as  it  comes  in  very  rapidly  and  might  easily 
pen  an  enthusiast  in  some  recess  from  which  there  would  be 
no  escape  without  a  swim. 

Hillsborough  again  has  a  comparatively  simple  structure, 
though  the  great  features  of  the  cliff  are  due  to  the  joint 
planes  rather  than  the  stratification.  The  Lantern  Rock  tells 
us  a  very  different  story.  Viewed  from  the  beach  on  its 
western  side  it  is  at  first  sight  made  up  of  a  series  of  beds  of 
rock  rather  highly  inclined  and  dipping  towards  the  south. 
But  a  closer  inspection  shows  us  that  some  of  the  apparent 
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Key  showing  original  bedding  of  Rock  shown  above. 







Under  the  Torrs,  Ilfracombe. 

Key  showing  original  bedding  of  Rock  shown  above. 
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beds  are  nothing  of  the  kind.  The  original  stratification  has 
been  almost  destroyed.  The  soft  shales  have  been  crumpled 
up  into  a  confused  mass  which  has  been  sheared  across  by 
crack  upon  crack  and  it  is  these  cracks  which  simulate  the 
bedding. 

The  Capstone  hill  affords  another  example  of  subsequent 
disturbance.  On  its  western  face  the  original  strata  are  boldly 
shown  by  the  thin  sandstone  beds  which  are  interspersed 
among  the  shales.  The  latter  split  up  along  planes  more 
highly  inclined,  and,  if  it  were  not  for  the  sandstones,  these 
cleavage  planes  would  almost  certainly  have  been  taken  to 
represent  the  planes  of  deposit  instead  of  a  totally  different 
structure,  namely  cleavage  induced  by  pressure. 

Perhaps  the  best  examples  of  these  changes  are  to  be 
found  in  the  neighbourhood  of  the  Torrs  Walks,  on  the  beach 
beneath  them  and  in  the  road  cuttings  behind. 

Some  distance  along  the  Walks  there  is  a  path  which  leads 
down  some  steps  to  the  beach.  These  steps  are  cut  down  a 
low  cliff  in  which  the  bedding  is  at  first  sight  very  plainly 
shown,  but  careful  study  shows  that  the  surfaces  of  the  rock 
are  traversed  by  wavy  bands  in  shades  of  grey  and  brownish 
grey.  These  are  the  original  beds,  and  the  other  apparent 
beds  are  only  planes  of  division  caused  by  a  shearing  action. 

The  correctness  of  this  view  is  very  plainly  shown  in  a 
large  rock  on  the  opposite  side  of  the  cove,  where  the  true 
bedding  is  betrayed  by  a  thin  band  of  sandstone,  the  hardness 

of  which  has  enabled  it  to  resist  deforming  forces  which  pro- 
foundly affected  the  softer  shales. 

The  same  thing  is  shown  again  in  the  road  behind  the 
Torrs.  There  a  cutting  shows  dark  grey  shales  apparently 
inclined  in  one  direction.  But  some  height  above  the  road 
they  are  crossed  obliquely  by  a  series  of  whitish  bands  greatly 

puckered  and  copying  each  other's  folds  in  such  a  manner 
that  they  can  only  be  the  old  rock  bedding. 

Similar  structures  are  found  here  and  there  as  we  go  on 
towards  Lee  Valley  and  Morthoe,  but  the  materials  of  which 
the  rocks  are  made  become  finer  and  finer.  Sandstones 

disappear,  limestones  are  fewer  and  further  between,  until  at 
Morte  Point  and  along  a  belt  of  country  extending  eastwards 
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through  the  Station  Hill  at  Ilfracombe  we  find  pale  grey  slates 
which  must  have  been  originally  fine  clay  mud  very  much  like 
some  of  the  grey  muds  of  the  Silurian  Sea.  The  forces  which 
distorted  the  Lynton  fossils,  and  which  obscured  the  bedding 
of  the  rocks  round  Ilfracombe,  have  here  acted  with  far 

greater  intensity,  and  the  original  bedding  has  been  almost 
entirely  destroyed  and  its  place  taken  by  a  slaty  cleavage 
which  causes  the  rock  to  split  along  almost  vertical  planes. 
For  a  long  time  these  slates  were  supposed  to  contain  no 
fossils,  but  Dr.  Hicks  in  the  year  1890  found  a  considerable 
number  in  various  spots.  One  of  the  most  prolific  is  a  small 
quarry  at  Mullacott,  on  the  road  which  leads  inland  past 
Ilfracombe  Station.  Some  distance  up  the  long  hill  there  are 
two  little  quarries ;  the  southern  one  now  contains  the  town 
dust  destructor  and  the  smaller  northern  excavation  is  partly 
filled  in  with  old  scrap  iron,  lobster  tins,  and  similar  un- 

savoury waste  which  is  presumably  incombustible.  Up  in 
the  western  corner  of  this  unlikely  looking  spot  the  planes  of 
cleavage  happen  to  coincide  with  the  bedding,  and  fossils  will 

almost  certainly  reward  an  hour's  industry.  The  slates  have 
to  be  split  open  with  the  sharp  edge  of  a  hammer.  They 
themselves  are  sharp  and  fairly  hard,  so  that  thick  gloves  are 
very  desirable. 

In  another  quarry  across  the  valley  the  slates  are  covered 
with  curious  markings  which  Dr.  Hicks  claimed  to  be  grap- 
tolites,  but  the  general  belief  is  that  they  are  only  markings 
produced  by  the  infiltration  and  deposit  of  mineral  substances 
between  the  slates. 

The  original  bedding  can  be  detected  with  difficulty  here 
and  there.  The  best  way  to  see  it  is  to  choose  a  time  when 
it  is  low  water  at  spring  tides  and  walk  out  on  the  sands  by 

the  water's  edge  just  below  the  newer  part  of  Morthoe.  Then 
if  the  light  is  favourable  the  contorted  bedding  may  be  seen 
as  bands  of  shading  cutting  most  irregularly  across  the  edges 
of  the  slates.  The  beds  have  been  folded  over  and  over  again 
so  that  the  tangle  is  impossible  to  unravel.  It  is  best  seen 
when  the  sun  is  in  the  west  so  that  there  are  little  or  no 

shadows  since  the  jagged  slates  stand  out  as  a  series  of  great 
saws  projecting  westwards. 



Morte  Slates  showing  traces  of  stratification. 

"West  face  of  the  Lantern  Rock,  Ilfracombe. 
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We  have  seen  that  the  Ilfracombe  beds  are,  on  the  whole, 
made  of  finer  materials  than  those  previously  described,  finer 
than  the  shales  of  Lynton  and  Wooda  Bay,  and  much  finer  than 
the  Hangman  and  Foreland  grits.  This  should  mean  greater 
distance  from  the  shore,  or  from  the  source  of  the  sediments,  or 
the  arise  of  some  obstacle  so  that  the  finer  material  came  to 

rest  after  the  coarser  had  fallen  to  the  bottom.  The  original 
mud  must  have  been  deposited  in  moderately  deep  water,  and 
the  limestone  patches  point  to  rather  long  periods  during 
which  the  water  was  clear  enough  for  corals  to  begin  to  grow 
on  shell  banks,  but  before  they  had  built  up  any  considerable 
reefs  an  influx  of  muddy  water  overwhelmed  them  time  after 
time. 

Continuing  our  exploration  of  the  coast  we  cross  the  long 
stretch  of  Woolacombe  Sands  where  the  low  cliff  is  composed 
of  a  series  of  sandy  rocks  called  the  Pickwell  Down  Sand- 

stone, but  it  is  unfortunately  buried  under  a  pile  of  blown  sand 
heaped  up  against  it  by  the  western  gales.  On  reaching  the 
bold  slopes  of  Baggy  point,  we  find  purple  and  red  coarse- 

grained sands  known  as  the  Marwood  beds.  Beds  of  fossils 
occur  and  there  is  every  indication  of  shallow  water  and  either 
a  near  shore  or  strong  currents.  Indeed  the  conditions  indi- 

cated by  the  Hangman  and  Lynton  beds  are  to  a  large  extent 
repeated.  If  we  follow  the  shore  round  into  Croyde  Bay 
and  on  to  Braunton  we  find  a  sequence  of  rocks  very  like  that 
of  Wooda  Bay  and  Lynmouth,  sandstones  and  hardened 
shales  interspersed  with  bands  crowded  with  fossils  re- 

sembling in  their  general  appearance  those  from  the  northern 
rocks,  but  of  different  species.  These  are  known  as  the 
Marwood  and  Pilton  beds.  This  last  series  is  not  so  much 
disturbed  as  the  Morte  slates  or  the  Ilfracombe  rocks,  but 
the  evidences  of  compression  are  again  more  like  those  seen 
at  Lynton.  The  fossils  are  almost  always  distorted.  The 
beds  are  often  highly  inclined,  dipping  southwards  at  a  high 
angle  and  their  surfaces  where  laid  bare  along  the  coast  are 
often  marked  with  a  waved  structure  which  may  be  ripple 
marks  like  those  upon  a  modern  sandy  bottom,  or  on  the 
other  hand  may  with  equal  probability  be  a  pucker  structure 
resulting  from  great  pressure. 
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We  have,  so  far,  avoided  the  question  of  the  order  in 
which  these  different  groups  of  rocks  were  deposited,  the  order 
of  superposition.  Unfortunately  the  coast  section  is  not 
complete.  It  is  broken  here  and  there  so  that  we  cannot  be 
certain  whether  one  group  is  the  true  continuation  of  another 
or  whether  the  groups  owe  their  apparent  succession  to  a 
series  of  great  fractures,  or  faults,  between  which  the  groups 
stand  at  different  levels. 

There  are,  in  fact,  two  totally  diverse  views  of  the  North 
Devon  succession.  It  was  formerly  supposed  that  the  Fore- 

land grits  were  the  oldest,  and  that  they  were  overlaid  in  turn 
by  the  Lynton  beds,  Hangman  grits,  Ilfracombe  beds,  Morte 
slates,  Pickwell  Down  sands,  Marwood  beds  and  Pilton  beds. 
According  to  this  view  we  can  explain  the  sequence  of  rocks 

by  supposing  that  the  Foreland  grits  were  the  seaward  ex- 
tension of  the  Lower  Old  Red  Sandstone  of  the  Welsh  basin, 

that  the  sea  then  deepened,  or  that  the  currents  slackened  for 
a  time,  or  that  a  barrier  arose  shutting  off  the  Welsh  basin, 

and  that  the  original  conditions  were  soon  re-established. 
Again  the  sea  deepened  and  the  coast  line  retreated  or  the 
currents  slackened  more  and  more  until  the  fairly  deep  sea  indi- 

cated by  the  Morte  slates  was  attained.  Then,  rather  suddenly, 
the  old  arrangements  were  once  more  produced  and  the  sands 
of  Baggy  Point  laid  down.  But  the  lapse  of  time  had  been 
considerable  and  the  species  of  shells  had  been  changed,  so 
that  the  newer  sands  had  different  inhabitants.  There  is  no 

impossibility  in  these  suppositions,  but  it  is  not  easy  to 
account  for  the  much  greater  symptoms  of  compression  in 
the  Ilfracombe  and  Morte  beds  than  in  the  rocks  on  either 

side,  and  such  considerable  changes  in  geographical  conditions 
seem  rather  improbable.  Moreover  it  seems  certain  that 
the  earlier  investigators  to  whom  this  explanation  is  due 
did  not  fully  understand  how  profoundly  the  structure  of 
some  of  these  districts  had  been  altered.  It  seems  that  they 

probably  mistook  for  true  stratification  some  of  the  planes  of 
division  which  have  been  pointed  out  to  be  really  planes 
of  shearing,  the  result  of  great  earth  pressures,  and  almost 
obliterating  the  original  stratification. 
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So  strongly  were  these  difficulties  felt,  coupled  with 
another  which  will  be  described  further  on,  that  in  1896 

Dr.  Hicks  published  an  entirely  different  theory.* 
It  has  been  mentioned  that  he  found  fossils  in  the  Morte 

slates  which  had  previously  been  supposed  to  be  barren.  We 
have  also  referred  to  the  resemblance  between  these  rocks  and 

some  Silurian  beds.  He  announced  his  belief  that  they  were 
actually  of  Silurian  age  and  that  the  sequence  in  the  district 
was  really — Morte  slates  of  Silurian  age,  and  then  the 
Ilfracombe  beds  of  lower  Old  Red  Sandstone  time,  while  the 
sands  and  grits  of  Lynton  and  the  Hangman  Hills  were  of  the 
same  age  as  the  sands  and  grits  of  the  more  southern  district. 
He  believed  that  the  divisions  between  the  groups  were  prob- 

ably faults. 
The  identification  of  the  Morte  slates  as  Silurian  appears 

to  rest  on  insufficient  data.  The  fossils  found  seem  to  be  of 

peculiar  species,  and  none  have  been  certainly  shown  to  agree 
with  those  from  undoubted  Silurian  rocks.  But,  however  this 
may  be,  it  is  quite  possible  that  his  view  may  be  correct  in  so 
far  as  the  relative  age  of  the  groups  is  concerned.  If  he  is, 
the  sequence  of  geographical  events  would  be  as  follows : — 
The  Morte  slates  and  Ilfracombe  beds  would  be  the  marine 

deposits  forming  in  a  sea  separated  from  the  Welsh  Lake 
by  some  barrier  which  prevented  the  coarse  detritus  from 
the  land  from  spreading  beyond  its  boundaries.  The  lake 

may  have  acted  as  a  great  settling  tank,  keeping  the  neigh- 
bouring sea  comparatively  clear,  so  that  only  the  finest  mud 

could  reach  the  deeper  water.  As  time  went  on  the  great  basin 
became  partly  filled  and  probably  the  barrier  became  wasted 
by  erosion  until  at  length  it  was  destroyed  or  overwhelmed, 
or  the  lake  filled  up  and  the  sand-laden  rushing  rivers  carried 
their  burden  freely  into  the  open  sea  where  it  was  spread 
further  and  further.  The  difference  in  the  shells  of  the  two 

districts  is  no  more  than  might  fairly  be  expected  on  a  shel- 
ving bottom  in  a  distance  of  fifteen  or  twenty  miles. 

This  is  a  simpler  hypothesis  than  the  other,  and  one  more 
in  accordance  with  our  experience  of  such  phenomena  at 

*  Quart.  Jour.  Geol.  Soc.,  1896,  p.  254. 
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other  times  and  in  other  places.  The  changes  required  are 
progressive,  and  indeed  they  are  such  as  we  know  must  most 
probably  have  occurred  in  the  absence  of  earth  movements 
such  as  would  have  been  almost  certain  to  have  left  their  traces 
in  the  Old  Red  Sandstone  region  on  the  other  shore  of  the 
Bristol  Channel. 

The  structures  due  to  pressure  were  created  at  a  later 
date  and  do  not  affect  the  question  in  hand. 

It  can  only  be  settled  by  further  work.  It  may  be 
possible  on  the  one  hand  to  correlate  the  North  Devon  beds 
more  positively  with  those  of  South  Devon  and  the  Continent 
by  means  of  their  included  fossils,  and  local  geologists  by 
diligently  recording  every  section  in  careful  detail  may  bridge 
over  the  gaps  in  the  succession  and  show  that  the  apparent 
order  of  superposition  is  the  true  sequence.  On  the  other 
hand  a  greater  number  of  better  fossils  may  result  in  proving 
that  the  northern  sands  and  grits  are  really  represented  by 
the  southern,  and  the  great  faults  which  Dr.  Hicks  suggests 
may  be  found  to  be  actual  fact.  Finally  it  may  be  shown 
that  the  whole  North  Devon  structure  is  that  of  a  single 
folded  ridge,  folded  so  strongly  as  to  crumple  and  fracture  all 
the  beds  and  produce  the  structures  we  see,  but  essentially 
consisting  of  a  single  or  repeated  arch  with  the  system  of 
grits  the  newest  and  the  fine  grained  slates  of  Morte  the 
oldest. 
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The  South  Devon  Rocks. 

The  rocks  of  South  Devon  are  much  more  diversified  than 

the  northern  rocks  which  we  have  just  described.  They  lie 
in  much  greater  confusion  than  even  the  Ilfracombe  beds, 
though  it  is  doubtful  whether  there  is  anything  in  South 
Devon  quite  comparable  with  some  of  the  structures  already 
mentioned  as  affecting  the  district  of  Morthoe.  The  beds 
are  almost  always  highly  inclined  and  in  many  places  they 
have  been  actually  overturned,  so  that  the  apparent  order  of 
superposition  is  the  reverse  of  the  true  succession.  Sharp 
curves  and  acute  folds  are  quite  common,  and  as  we  move 

further  and  further  south  these  symptoms  of  intense  com- 
pression become  more  and  more  pronounced. 

The  great  bulk  of  the  strata  consist  of  soft  slates  and  shales 
with  sandy  beds  of  harder  rock,  all  of  which  resemble  strongly 
the  deposits  already  seen  at  Wooda  Bay  and  Ilfracombe. 
They  are  made  of  sands,  grits  and  muds  which  can  only  be 
the  results  of  weather  action  on  some  land  mass,  and  on  the 

whole  they  represent  types  of  sediments  which  would  prob- 
ably come  to  rest  further  away  from  the  source  of  origin  than 

the  corresponding  rocks  of  the  Exmoor  area.  They  are, 
however,  mixed  with  very  important  masses  of  material  which 
had  a  local  origin,  namely,  the  limestones  which  form  almost 
the  most  conspicuous  feature  in  the  scenery,  and  a  great 
series  of  volcanic  formations  which  are  spread  as  a  string  of 
patches  from  Newton  Abbot  southwards  to  Totnes.  South  of 
this  town  they  swell  out  into  a  wider  expanse,  which  seems  to 
mark  one  of  the  chief  centres  of  activity.  The  village  of 
Ashprington  lies  south  of  its  centre,  hence  when  they  were 
described  in  detail  by  Mr.  Champernowne  he  named  them  the 

Ashprington  Volcanic  Series.*  The  valley  of  the  Dart  from 
Totnes  to  Dittisham  is  cut  through  a  complicated  pile  of 

*  Quart.  Jour.  Geol.  Soc.,  1889,  p.  369. 
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very  diverse  volcanic  material,  and  the  bold  scenery,  with  its 
characteristic  steep  wooded  hills  intersected  with  deep  valleys, 
is  due  to  their  different  powers  of  resisting  erosion. 

The  same,  or  similar,  eruptive  materials  appear  again  and 
again  at  Ugborough  and  Modbury  and  between  Yealmpton 
and  Plymouth.  They  then  spread  into  Cornwall,  a  few 
exposures  making  their  appearance  near  Saltash,  St.  Ger- 

mans, Liskeard,  and  Callington,  which  connect  the  South 
Devon  series  with  another  which  is  largely  developed  around 
the  north-eastern  and  north-western  sides  of  the  granitic  boss 
of  Brown  Willy  and  Bodmin  Moor.  A  few  lavas  and  patches 
of  hardened  ash  occur  further  west,  but  their  relation  to  the 
Devonian  exposures  is  less  obvious. 

The  Limestones,  which  are  intimately  related  to  the 
products  of  eruptive  activity  are  practically  restricted  to  the 
Devonshire  district.  It  will  be  remembered  that  one 

characteristic  of  the  Ilfracombe  beds  was  the  frequent  appear- 
ance of  lenticular  patches  of  limestone,  crowded  with  fossils 

and  thinning  out  rapidly  in  all  directions.  These  were 
attributed  to  temporary  pauses  in  the  deposit  of  mud 
which  allowed  a  certain  amount  of  coralline  and  shelly 
material  to  accumulate.  The  pauses  were  never  long,  and 
each  patch  was  overwhelmed  by  an  influx  of  mud  before  it 
had  time  to  grow  to  a  thickness  of  more  than  a  few  inches 
or  a  foot  or  two. 

In  South  Devon  the  contrast  is  very  great.  The  lime- 
stones of  Torquay,  Brixham,  and  Plymouth  Hoe  are  hundreds 

of  feet  in  thickness  and  extend  horizontally  in  some  cases  for 
several  miles ;  the  Brixham  mass,  for  example,  stretches 
without  a  break  from  a  point  on  the  Dart  north  of  Galmpton 
Ferry  to  Berry  Head,  a  distance  of  more  than  four  miles 
from  east  to  west,  while  its  width  from  north  to  south  is 
rather  more  than  a  mile. 

But  such  masses  are  the  exception.  Not  only  are  the 
rocks  of  the  whole  area  folded  and  crumpled,  but  they  are 
broken  across  by  repeated  fractures,  or  faults,  which  slope 
downwards  into  the  earth  at  all  sorts  of  angles.  Sometimes 
we  find  the  fracture  vertical  and  on  one  side  a  mass  of  lime- 

stone, on  the  other  slate  or  grit,  or  a  rock  of  volcanic  origin. 
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Sometimes  the  line  of  division  is  inclined  but  little  from  the 
horizontal  and  we  can  see  how  one  kind  of  substance  has 

been  pushed  bodily  over  another.  All  the  rocks  of  the  dis- 
trict are  similarly  disturbed. 

Still  more,  some  of  the  volcanic  beds  lie  in  sheets  and  were 
evidently  piled  on  top  of  the  underlying  stone  either  as  a  flow 
of  lava  spreading  over  the  sea  bottom  as  it  welled  out  from 
some  neighbouring  fissure,  or  as  a  rain  of  volcanic  mud  set- 

tling down  to  the  floor  of  the  sea  as  it  fell  from  the  dust  cloud 
produced  by  a  violent  eruption.  These  then  are  inter- 
stratified  among  the  other  rocks. 

But  when  a  volcano  is  active  the  lava  does  not  always 
escape  from  the  summit,  or  from  an  open  fissure.  The  relief 
is  frequently  gained  by  the  molten  flood  forcing  its  way 
between  beds  of  solid  rock  underground.  In  such  a  case  the 
strata  may  give  way  along  the  division  between  two  beds, 
when  the  lava  will  lie  as  a  sheet  in  very  much  the  same  way 
as  if  it  had  been  poured  out  during  the  interval  between  their 
deposition,  instead  of  being  injected  at  some  unknown  date 
after  they  had  both  been  formed. 

Now  a  lava  which  is  actually  erupted  on  dry  land  or  on  the 
sea  bottom  always  contains  more  or  less  water  under  great 
pressure,  and  on  reaching  the  surface,  even  under  water,  this 
pressure  is  lessened,  so  that  bubbles  of  steam  make  their 
appearance  and  blow  out  the  viscid  cooling  rock  into  a 
more  or  less  frothy  texture.  Moreover  the  process  of  cooling 
is  comparatively  rapid,  and,  unless  some  of  the  component 
minerals  have  already  crystallised  before  eruption,  the  cold 
mass  will  contain  no  large  crystals,  and  such  as  there 
are  will  be  held  in  a  much  finer  grained  or  even  glassy 
matrix. 

Suppose,  on  the  other  hand,  the  rock  to  have  been  injected 

between  two  already  solid  beds.  The  weight  of  the  super- 
incumbent mass  will  prevent  the  formation  of  steam  bubbles, 

so  that  the  spongy  texture  cannot  be  assumed,  and  the  over- 
lying rock,  being  a  poor  conductor  of  heat,  will  cause  the 

process  of  cooling  to  be  greatly  prolonged,  so  that  the  diverse 
minerals  will  have  more  time  to  form.  Coarser  and  more 

uniform  crystals  will  be  the  result. 
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The  volcanic  rock  thus  contains  its  own  certificate  of  the 
conditions  under  which  it  solidified,  and  an  injected  sheet  is 
known  technically  as  a  sill. 

There  are  other  tests  which  can  be  applied  if  there  is  any 
ambiguity  about  the  rock  itself.  When  a  lava  stream  flows 
over  some  other  rock,  this  underlying  material  is  baked  and 
more  or  less  hardened  and  altered  by  the  great  heat.  As  the 
lava  cools,  great  cracks  are  formed  in  its  rough  and  irregular 
upper  surface,  and  when  the  subsequent  deposits  fall  upon  it 
they  penetrate  these  cracks  and,  of  course,  show  no  signs  of 
baking  or  alteration. 

An  injected  sill,  on  the  contrary,  bakes  and  alters  both  the 
beds  below  it  and  the  beds  above  it,  and,  so  far  from  being 
penetrated  by  either,  it  commonly  sends  off  branches  of  its 
own  substance  into  them,  or  even  breaks  irregularly  across 
them  wherever  they  chance  to  have  been  fractured. 

Injected  volcanic  material  is  by  no  means  always  confined, 
even  in  part  of  its  course,  to  the  planes  dividing  one  stratum 
from  another.  Sills  are  the  exception  rather  than  the  rule. 

Far  more  frequently  the  molten  material  breaks  quite  irreg- 
ularly across  bed  after  bed,  paying  little  or  no  regard  to  the 

original  divisional  planes.  It  is  then  said  simply  to  be 
intrusive. 

All  these  phenomena  are  exemplified  again  and  again  in 

South  Devon.  Some  of  the  volcanic  rocks  are  clearly  inter- 
stratified  with  the  slates  and  limestones.  These  at  least  must 

have  been  the  products  of  eruptions  which  took  place  from 
time  to  time  during  the  same  period.  They  must,  as  we  say, 
have  been  contemporaneous  with  those  slates  and  limestones. 

Where  they  are  intrusive,  either  as  sills,  or  as  filling  cross 
and  branching  fractures,  we  cannot  be  certain  of  their  exact 
age,  except  that  the  eruptive  forces  which  injected  them 
were  exerted  at  some  date  later  than  that  at  which  the 

slates  [and  limestones  were  laid  down.  It  is  possible,  then, 
that  some  of  the  volcanic  rocks  intrusive  into  the  southern 

Devonian  formations  may  really  belong  to  a  later  date,  and, 
as  we  shall  see  in  the  sequel,  this  is  fully  probable. 

There  are  hundreds  of  examples  of  volcanic  rock  in  Devon, 
and,  of  the  whole,  only  a  minor  fraction  have  yet  been  studied 
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in  full  detail.  When  all  have  passed  under  the  careful  scrutiny 
of  experts  it  may  be  possible  to  identify  those  of  Devonian  age 
and  separate  out  those  (probably  fewer)  which  really  belong 
to  a  later  period.  In  a  given  volcanic  region  it  is  usually 
found  that  the  products  of  the  earlier  eruptions  differ  in 
chemical  composition,  and  therefore  in  the  minerals  they 
contain,  from  those  of  the  later  phases  of  activity.  We  know 
well  that  the  Devonian  volcanoes  were  continued  into  a  much 

later  time,  and  it  is  possible  that  some  sequence  of  composi- 
tion may  be  revealed  which  will  give  us  the  clue  by  which 

the  newer  rocks  may  be  distinguished  from  the  older. 
If  the  sedimentary  rocks,  the  grits,  shales,  slates  and  lime- 

stones were  spread  out  in  widely  extended  sheets  and  contained 
numerous  well  preserved  fossils  it  would  be  easy  enough 
to  write  the  history  of  the  time.  But  the  facts  are  far 
otherwise.  Great  earth  movements  have  broken  up  the 
district  and  piled  the  parts  irregularly  together,  crushing, 
distorting  and  even  destroying  the  fossils,  so  that  there  are 
considerable  areas  whose  proper  place  in  Devonian  time 
can  only  be  guessed  quite  roughly  by  the  general  colour  and 
texture  of  the  deposit. 

It  has  been  said  that  the  results  of  compression  become 
more  marked  as  we  pass  southward.  As  we  do  so.  the  wavy 
surfaces  of  the  flakes  and  slabs  into  which  the  shales  and 

slates  weather  become  dotted  with  glistening  flakes  of  various 
minerals.  At  first  the  original  character  of  the  rock  can  be 
plainly  seen,  and  the  new  minerals  only  appear  as  spots  and 
streaks  upon  the  planes  of  cleavage.  But  the  folding  and 
signs  of  pressure  increase  southward,  till,  when  we  pass  a 
line  running  east  and  west  from  Tor  Cross  through  Kings- 
bridge  to  the  mouth  of  the  Avon  we  meet  with  beds  of  quite 
uncertain  age,  which  extend  over  a  belt  of  country  about 
two  miles  wide  and  reaching  from  sea  to  sea.  On  the 
southern  limit  of  this  belt  the  strata  suddenly  become  true 
crystalline  schists,  or  rocks  more  or  less  completely  crystalline 
and  composed  of  wavy  layers  of  different  minerals.  Some  of 
them  were  almost  certainly  originally  shales  or  slates,  others 
were  either  sills  or  lavas,  but  their  minerals  have  been 
rearranged  so  as  to  assume  the  same  structure  in  wavy  layers. 

D 
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These  are  the  rocks  which  some  consider  to  be  altered 

representatives  of  deposits  formed  in  Protozoic  or  even  Pre- 
Cambrian  time.  Others  consider  that  they  are  only  Devonian 
rocks  much  more  highly  altered  than  their  neighbours  It  is 

quite  certain  that  they  could  have  been  produced  by  meta- 
morphic  action  on  a  series  of  Devonian  strata,  but  if  such 
they  are,  we  should  have  expected  to  find  the  metamorphic 
changes  shading  gradually  upwards  from  those  shown  to  the 
north  of  the  line  until  they  reached  their  full  intensity,  and 

not  suddenly  jumping  from  a  quite  early  stage  in  the  re- 
crystallization  to  the  fully  developed  crystalline  schist.  The 
boundary  may  well  be  a  fault,  and  these  enigmatical  rocks 
may  be  only  a  deeper  seated  part  of  the  Devonian  system 
brought  up  along  the  line  of  fissure,  just  as  we  know  the  lower 
beds  lie  in  juxtaposition  with  the  upper  in  the  neigbour- 
hood  of  Torquay  and  Paignton.  The  metamorphism  dis- 

played in  them  is  exactly  such  as  would  be  produced  by 
lateral  compression  under  a  sufficient  vertical  pressure,  and 
such  as  we  find  produced  in  rocks  of  all  ages  which  have 
been  exposed  to  adequate  causes. 

Some  of  these  schistose  rocks,  which  were  originally 
volcanic,  are  coloured  a  vivid  green,  especally  striking  when 
they  are  wetted  by  the  waves.  Others  are  various  shades  of 
grey,  and  fresh  surfaces  glitter  with  spangles  of  mica  and 
crystals  of  quartz.  They  are  all  of  them  often  penetrated 
with  branching  veins  of  white  quartz. 

They  can  be  well  studied  along  the  coast  from  Hallsands 
to  the  Start,  and  around  the  Bolt  Head.  In  the  latter 

district  they  are  cut  up  by  a  series  of  contortions  which  help 
to  determine  the  features  of  the  cliff. 

So  far,  although  we  have  had  occasion  to  refer  to  differ- 
ences in  age  within  the  Devonian  rocks  of  South  Devon,  we 

have  avoided  any  attempt  to  describe  their  succession  in  time. 
North  Devon  presented  a  difficult  problem,  but  the  much 
greater  complexity  of  the  structure  of  the  southern  area 
makes  the  problem  at  first  sight  far  more  hard  to  solve. 
Indeed  as  long  as  geologists  had  only  local  evidences  to  rely 
upon  the  task  was  impossible.  Fifty  years  had  elapsed 
since  the  Devonian  system  had  been  made  known  to  science 
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by  the  work  of  Englishmen  in  Devon,  before  it  became 
possible  to  unravel  the  tangle.  De  la  Beche,  Godwin-Austen, 
Holl  and  Champernowne  each  attempted  the  task  in  vain, 
though  each  contributed  something,  especially  the  last  named. 
It  was  reserved  for  Mr.  W.  A.  E.  Ussher  to  find  the  true 

key  and  apply  it  successfully,  and  even  his  work  is  not  yet 
complete. 

It  has  been  pointed  out,  in  the  last  chapter,  that  the 
Devonian  type  is  widespread.  As  a  matter  of  fact  rocks 
of  this  age  and  character  are  found  in  France,  Belgium, 
Germany,  Russia,  and  in  North  America,  over  all  of  which 
the  waves  of  the  Devonian  ocean  rolled.  In  these  regions 
the  sediments  formed  on  the  sea  floor  have  been  compara- 

tively little  disturbed.  Their  fossils  are  well  preserved  and 
the  true  order  of  superposition  of  the  strata  can  be  easily 
read. 

By  studying  these  deposits  it  becomes  a  simple  matter 
to  arrange  the  fossils  in  the  order  in  which  they  appeared, 
and  it  is  seen  that  certain  organisms  were  widely  disseminated 
and  followed  each  other  in  the  same  order  wherever  they 
were  found. 

When  this  test  is  applied  to  the  rocks  of  Devon  we 
find  that  the  local  fossils  are  frequently  abundant  enough  to 
justify  definite  conclusions  as  to  whether  they  belong  to 
the  lower,  middle,  or  upper  beds  of  the  system,  and  if  we 
can  so  locate  one  bed,  that  gives  us  a  clue  to  the  position 
of  many  others  with  which  it  happens  to  be  associated. 
There  are  wide  areas  over  which  no  fossils  have  yet  been 
found  sufficiently  well  preserved  to  admit  of  identification,  so 
that  we  can  there  only  rely  on  the  general  character  of  the 
beds  by  comparing  them  with  other  similar  rocks  whose 
approximate  age  we  can  determine  more  certainly. 

Broadly  speaking,  the  lower  division  is  characterised  by 
the  occurrence  of  sandstones  and  grits  and  the  absence 
of  volcanic  constituents.  Though  this  is  generally  true,  the 
coarse  sediments  shade  upwards  irregularly  into  finer 
grained  shales  and  slates  which  merge  quite  insensibly  into 
the  lower  strata  of  the  middle  division.  It  is  thus  evident 
the  coast  line  from  which  the  coarse  material  carne  must 
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have  receded,  or  that  the  rivers  must  have  slackened.  The 
process  was  not  sudden,  but  steadily  progressive  during 
lower  Devonian  time,  and  the  same  conditions  continued 
into  the  earlier  part  of  the  period  in  which  the  middle 
Devonian  beds  were  laid  down. 

These  middle  beds  consist  at  first  of  grey  and  bluish  slates 
with  occasional  thin  patches  of  fossils.  They  are  overlaid  by 
shaly  limestones,  generally  dark  grey  in  colour  from  the 
contained  impurities,  which  are  in  turn  covered  by  more 
massive  limestones,  paler  in  colour,  and  in  some  places 
practically  built  up  of  corals. 

The  massive  beds  lead  up  to  the  upper  Devonian 
division.  This  consists  of  thinner  bedded  limestones  which 

are  often  coloured  red  or  purple  red,  and  these  alternate 
with  chocolate  coloured  slates  and  mudstones  which  become 

pale  lilac  in  tint  after  exposure  to  the  weather.  The 
limestones  are  generally  very  compact,  and  often  of  lumpy 
or  concretionary  structure.  They  are  overlaid  by  red  and 
greenish  slates  which  pass  upwards  into  deposits  belonging 
to  the  next  great  geological  epoch. 

Lower  Devonian  rocks  form  the  sands,  slates,  and  grits 
of  the  Torquay  peninsula,  where  they  may  be  easily  studied 
in  the  neighbourhood  of  Meadfoot  sands  and  Warberry 
Hill.  They  also  cover  a  considerable  area  to  the  north 
and  west  of  Paignton,  where  they  crop  out  from  under 
the  much  newer  deposits  on  which  the  town  is  built. 
Passing  on  along  the  coast,  they  form  Southdown  Cliff  and 
extend  thence  in  a  series  of  bands  of  variable  breadth 

across  to  Plymouth  Sound. 
According  to  Mr.  Ussher  the  Middle  Devonian  strata 

comprise,  first,  the  Eifelian  slates  and  shaly  limestones, 
so-called  from  their  representatives  in  the  district  of  the 
Eifel.  Secondly,  the  Ashprington  volcanic  series  which  is 
partly,  at  least,  contemporaneous  with  the  massive  grey 
Middle  Devonian  limestones.  The  volcanic  rocks  can  be 

found  in  numerous  places.  The  widest  expanse  is  between 
Totnes  and  Ashprington  on  either  side  of  the  Dart.  Here 
is  a  district  of  between  nine  and  ten  square  miles  entirely 
composed  of  consolidated  tuffs,  and  penetrated  by  lavas  and 
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injected  igneous  materials.  But  they  are  by  no  means 
restricted  to  this  region.  Pipes,  veins,  and  sheets  of  molten 
rock  have  penetrated  the  shaly  and  slaty  beds  west  and 
south-west  of  Newton  Abbot  in  numberless  places.  Indeed 
this  volcanic  district  extends  from  Kingsteignton  through 
Newton  Abbot  in  a  great  sweep  round  the  south-eastern 
corner  of  Dartmoor,  by  way  of  Totnes  and  Ashprington, 
whence  it  is  continued  westwards  as  a  band  of  variable 

width,  bounded  by  Eifelian  slates,  till  it  reaches  Plymouth 
Sound,  whence  it  spreads  far  into  Cornwall.  Throughout 
this  extensive  area  the  volcanic  rocks  are  predominant, 
but  they  come  up  as  sheets,  sills,  and  intrusive  veins  in 
many  other  places,  such  as  the  cliffs  of  Babbacombe,  the 

shore  of  Anstey's  small  Cove,  and  the  neighbourhood  of 
Dartmouth  and  Stoke  Fleming. 

The  limestones  are  a  connecting  link  between  Middle 

and  Upper  Devonian  time.  In  the  survey  map  no  dis- 
tinction is  made  between  those  which  belong  to  each 

division.  In  many  cases  well  preserved  corals  are  abundant 
in  them,  and  here  and  there,  as  at  Barton,  Lummaton, 
and  Petit  Tor,  the  rock  is  composed  of  corals  having  a 
structure  well  shown  in  some  of  the  so-called  Devonshire 

Marbles  whose  "  figure  "  is  due  to  the  coralline  composi- 
tion. 

From  bottom  to  top  of  the  whole  series  we  have  clear 
evidence  of  marine  conditions.  We  also  find  that  if  we 

except  the  volcanic  accumulations  the  materials  are  fine, 
such  as  would  have  come  to  rest  on  the  sea  bottom  some 
distance  from  shore.  The  individual  beds  of  sediment  are 

also  thin,  a  fact  which  again  indicates  slow  accumulation. 
The  tuffs  and  volcanic  ashes  are  often  regularly 

stratified  and  their  materials  constant  for  some  distance, 
which  indicates  the  settlement  of  dust  through  the  water 
rather  than  the  actual  building  up  of  a  volcanic  island. 
Other  sections,  however,  indicate  a  different  structure,  and 
we  cannot  be  far  wrong  in  concluding  that  a  chain  of 
volcanic  islets  and  submarine  volcanoes  extended  in  long 
lines  from  the  Ashprington  patch  northwards  and  west- 
wards. 
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The  limestones  are  of  two  kinds,  those  where  the  beds 
of  calcareous  material  are  thin  and  are  interspersed  with 
shales.  In  this  case  we  must  regard  them  as  having  been 
formed  during  times  when  there  was  little  mud  either 
from  the  distant  land  or  from  the  neighbouring  volcanic 
shores,  by  the  accumulation  of  organic  debris  from  the 
creatures  living  in  the  water  or  on  these  islands.  Next, 
there  are  the  massive  beds  made  up  here  and  there  of 
corals.  These  we  cannot  hesitate  to  identify  as  coral  reefs 
which  grew  up  around  the  shores,  or  on  the  shoals  around 
the  volcanic  cones  which  must  have  been  thickly  strewn 
over  the  district. 

Coral  reefs,  whether  fringing  reefs,  or  any  other  type 
have  been  shown  to  contain  but  little  indications  of  their 

coralline  origin.  From  the  interior  of  a  modern  coral 
island,  limestone  is  raised  which  contains  no  more  numer- 

ous traces  of  its  origin  than  any  of  the  South  Devon  stone. 
The  narrow  crevices  of  the  reef  building  corals  get  filled 
in  with  calcareous  fragments  and  mud,  and,  in  time,  the 
whole  becomes  thoroughly  welded  together.  Here  and 
there  the  structure  is  preserved,  and  it  is  beautifully 
shown  in  many  parts  of  Devon. 

The  history,  then,  of  Devonian  time,  as  it  may  be  read 

from  the  rocks  of  South  Devon,  is  briefly  thus: — 
We  begin  with  an  open  sea  extending  from  the  North 

Devon  district  to  Brittany,  reaching  to  an  unknown  distance 
westwards,  and  extending  eastwards  through  the  centre  of 
what  is  now  Europe. 

It  will  be  remembered  that  the  south  of  Wales  was 

the  site  of  one  great  lake,  separated  from  North  Devon  by 
an  imperfect  barrier,  while  another  large  sheet  of  water, 
which  was  almost  undoubtedly  fresh,  lay  over  the  extreme 

South  of  Ireland.  This  was  most  probably  cut  off  com- 
pletely from  the  sea.  The  rocks  of  Cornwall  on  the 

other  hand  are  of  the  same  type  as  those  we  have  been 
describing,  except  that  they  do  not  contain  the  same  great 
development  of  limestone.  It  seems,  then,  that  the  near- 

est coast  line  of  the  north-western  continent  must  have 

lain  somewhere  along  the  middle  of  St.  George's  Channel. 



Section  of   Devonian  Limestone. 

Wavy  structure  and  shear  plane,  near  Kingsbridge. 
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Rivers,  no  doubt,  flowed  into  the  sea,  and  brought  with 
them  from  the  land  detritus,  which  was  strewn  far  and 
wide  over  the  sea  floor.  Hence  the  grits  and  gritty  slates 
of  Lower  Devonian  time.  But,  as  the  slope  of  the  rivers 
decreased  as  the  land  became  worn  away,  they  carried 
finer  mud,  and  after  a  time  it  was  only  occasionally  that 
any  large  quantity  of  it  was  borne  so  far  as  the  district 
we  have  described. 

Beds  of  limestone  now  began  to  form,  at  first  thin  and 
inextensive  like  those  of  Ilfracombe,  but  later  on  more  and 
more  massive. 

But  simultaneously  with  the  clearing  of  the  water 
from  the  muds  of  the  continent,  a  chain  of  volcanic  centres 
began  to  show  symptoms  of  activity.  It  began  with  the 
formation  of  shallows  on  the  sea  floor,  which  grew  into 
islands,  while,  in  the  periods  of  repose,  corals  took  root 
upon  them  and  built  up  fringing  reefs  and  barrier  reefs 
extending  outwards  into  deeper  water  on  the  top  of  piles 
of  broken  coral  torn  from  their  own  upper  portions. 

Again  and  again,  new  floods  of  lavas  were  erupted,  and 
the  molten  rock  in  seeking  an  outlet  forced  its  way 
through  the  slates  and  limestones,  forming  the  veins  and 
pipes  and  sills  of  igneous  rock  so  often  seen. 

The  volcanoes,  however,  like  most  of  our  modern 

volcanoes  situated  on  islets,  frequently  gave  rise  to  explo- 
sive outbursts,  when  clouds  of  steam  carried  with  them 

vast  quantities  of  volcanic  dust  and  debris  which  fell  to  the 
bottom  of  the  sea,  killing  the  corals  and  entombing  many  of 
the  creatures  which  crawled  over  the  muddy  bottom. 

As  the  volcanoes  grew,  rain  falling  on  their  sides 
carried  down  mud  and  sand  into  the  sea,  and  the  luxuriant 

growth  of  corals  came  to  an  end,  their  ancient  homes  being 
covered  with  mud,  which  is  now  solidified  into  the  slates 
which  are  generally  regarded  as  forming  the  latest  of  all 
the  long  series  of  deposits,  which  are  grouped  under  the 
name  of  the  Devonian  Rocks. 

We  can  thus  close  our  attempt  to  reconstruct  the  geo- 
graphy of  Old  Red  Sandstone  and  Devonian  times  by 

picturing  a  coast  line  roughly  coincident  with  the  Bristol 
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Channel  and  extending  far  westwards  some  distance  south 
of  Ireland.  North  of  this  line  a  vast  continent,  fringed  on 
its  south-east  border  by  a  great  mountain  chain  whose 
parallel  ridges  cut  up  the  region  inta  a  number  of  basins, 
some  of  which  were  occupied  by  great  freshwater  lakes. 
One  of  these  on  the  borders  of  Wales  was  shut  off  from 

the  open  ocean  by  a  chain  of  islands  like  the  Zuyder  Zee, 
or  as  the  Sea  of  Japan,  at  present,  is  cut  off  from  the  Pacific. 

Off  the  shores  of  this  continent  was  the  sea  dotted  with 

an  archipelago  of  volcanic  islets,  fringed  with  reefs  and 
banks  of  coral  over  the  site  of  Devon,  but  curiously 
enough  we  cannot  say  exactly  where  either  the  islands  or 
the  coast  line  were.  It  has  been  repeatedly  said  that  all 
the  Devonshire  rocks  show  proofs  of  enormous  crushing, 
crumpling  and  folding.  We  must  allow  for  this  in  our 
attempted  reconstruction,  and  imagine  these  deposits  spread 
out  in  some  such  layers  as  they  were  when  first  formed. 
We  shall  then  find  that  the  North  and  South  Devon  beds 

must  have  been  many  miles  further  apart  than  we  find 
them  to-day.  If  it  were  possible  to  trace  out  all  the  folds 
and  contortions,  and  if  it  were  possible  to  measure  the 
distances  along  which  each  block  of  rocks  has  been  pushed 
over  its  neighbours,  we  might  construct  a  map  showing  the 
ancient  reefs,  and  locating  some  of  the  chief  centres  of 
eruption.  In  the  absence  of  the  necessary  knowledge,  we 
must  be  content  with  the  general  facts,  and  regard  the 
coral  islets  as  having  stood  where  we  now  find  their  ruins. 
The  general  dimensions  also  of  the  archipelago  must  not 

be  estimated  from  what  we  see  to-day.  We  must  remember 
that  they  may  have  extended  a  long  way  further  east  and 
south  where  now  lie  the  waters  of  the  English  Channel. 

It  is  possible  also  that  where  the  lower  Devonian  beds 
now  come  to  the  surface,  they  may  have  been  covered  with 
deposits  like  those  of  Brixham  or  Ashprington,  so  that  the 
same  conditions  may  have  extended  further  south  and  west. 
This  we  can  never  know,  so  that  however  much  the  rocks 
of  Devon  may  be  studied,  and  however  much  we  may  add 
to  our  own  present  knowledge  of  them,  we  can  never  hope 
to  know  all  their  story. 



CHAPTER  IV. 

The  Culm  of  Devon. 

At  length  the  great  continent  began  to  subside,  and 
the  water  of  the  open  sea  flowed  up  the  valleys,  filling  the 
basins  of  the  great  lakes  as  far  as  the  Grampian  ridge  and 
spreading  over  the  lower  lying  parts  of  the  former  land. 
The  disappearance  of  the  ancient  Pre-Cambrian  country 
was  repeated  once  more,  but  this  second  sinking  was  less 
complete. 

Everywhere  where  the  top  of  the  Old  Red  Sandstone 
or  Devonian  rocks  can  be  seen  their  topmost  beds  are  seen 
to  shade  upwards  into  a  series  of  sands  and  shales  containing 
some  of  the  same  organisms  mixed  with  a  number  of  new 
forms  which  are  undoubtedly  marine.  There  was  no  sudden 
break  either  in  the  life  of  the  region  or  in  the  geography, 
but  the  change  in  the  distribution  of  land  and  water  was 
progressive,  and  a  similar  alteration  was  produced  in  their 
inhabitants. 

The  lower  beds  of  the  new  series  are  composed  of 
land  derived  material,  and,  as  the  thickness  of  a  group 
of  deposits  of  a  given  kind  is  a  rough  indication  of  the 
length  of  time  during  which  they  were  formed,  it  seems 
that  the  sinking  of  the  old  land  must  have  been  rapid. 
The  sands  and  shales  are  seldom  more  than  a  couple  of 
hundred  feet  in  thickness,  over  all  the  great  district  from 
the  old  coast  line  south  of  Bristol  across  the  central  parts  of 
England  and  Ireland  until  we  approach  the  basin  of  Lake 
Caledonia  and  the  neighbourhood  of  the  Cheviot  and 
Cumbrian  Mountains  in  the  north. 

Over  all  the  central  parts  of  England  and  Ireland  the 
basement  beds  are  covered  with  a  vast  deposit  of  limestone 
which  contains  numberless  traces  of  its  organic  origin. 
Corals,  shells,  crinoids  and  other  creatures  have  contributed 
largely  to  its  production.  It  has  long  been  known  as  the 
Carboniferous  or  Mountain  Limestone.  It  is  a  fairly  pure 
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carbonate  of  lime  containing  very  little  earthy  impurity  such 
as  might  have  been  borne  from  a  distant  shore,  and  must 
have  taken  an  immense  time  to  form.  In  places  it  is  more 
than  3000  feet  in  thickness,  the  maximum  being  reached 
in  the  Mendip  Hills,  which  form  almost  its  most  southern 
outcrop.  It  is  interspersed  with  layers  and  patches  of  chert 
formed  chiefly  from  the  siliceous  sponges  and  organisms 
originally  mixed  with  the  calcareous  mud,  but  subsquently 
gathered  together  by  the  obscure  process  called  segregation. 
The  whole  deposit  must  certainly  have  been  formed  in  a 
sea  singularly  free  from  land  derived  material,  so  that  if 
any  shore  lines  came  nearer  than  a  hundred  miles,  those 
shores  must  have  been  made  of  hard  rocks  and  cannot  have 

had  any  rivers  or  streams  bearing  mud  into  the  sea. 
As  we  pass  northwards  we  find  the  limestone  somewhat 

thinner,  and  in  the  North  of  England  it  becomes  more 
and  more  broken  up  by  the  interposition  of  beds  of  sand 
and  shales  and  even  coal,  until  in  Northumberland  the 
whole  series  indicates  that  shores  of  some  extent  were 

not  far  away.  The  limestone  still  exists,  but  the  periods 
when  it  was  allowed  to  form  were  frequently  interrupted 
by  times  when  the  sea  had  a  sandy  bottom. 

On  crossing  the  border  and  entering  the  basin  of 
Lake  Caledonia  we  find  the  whole  deposit  from  bottom  to 
top  indicative  of  shallow  water  and  abundant  influx  of  land 
derived  debris.  The  limestones  are  only  thin  lenticular 
beds,  while  every  here  and  there  occur  coal  seams  and 
layers  of  ironstone. 

We  cannot  here  enter  into  a  discussion  as  to  the  origin 
of  coal.  It  is  the  general  belief  that  most  of  our  coal 
searns  are  an  accumulation  of  vegetable  matter  formed 
from  plants  which  grew  where  the  coal  now  lies,  at  a  time 
when  the  clay,  so  often  found  beneath,  was  the  soil  of  a 
swampy  forest.  The  coal  plants  were  mainly  analogous 

to  our  mares'  tails,  club  mosses,  and  other  spore  pro- 
ducing plants,  and  it  is  believed  that  the  regions  where 

they  flourished  in  greatest  luxuriance  were  level  plains, 

sometimes  partly  occupied  by  fresh  water  lagoons,  some- 
times intersected  by  sluggish  rivers,  and  all  liable  from 
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time  to  time,  as  subsidence  progressed,  to  be  overwhelmed 
by  an  influx  of  the  sea. 

Here  and  there  the  coal  was  probably  formed  from 
vegetable  matter  drifted  from  a  distance,  and  some  seams 
may  have  been  locally  produced  from  deposits  of  resinous 
spores. 

On  the  whole  it  is  safe  to  say  that  the  occurrence  of  coal 

seams  points  to  shore  lagoon  swamps,  and  a  succession  of- 
seams   with    their   interveining   sandstones    we    shall  speak 
of  as  the  shore  lagoon  type  of  strata. 

In  Ireland  the  changes  are  similar  in  character,  and 
the  shore  lagoon  type  shows  signs  of  setting  in  as  we 
approach  the  site  of  the  southern  end  of  the  great  lake. 

There  is  another  peculiarity  in  the  South  of  Ireland. 
Here  there  are  many  indications  of  shores  lying  not  much 
further  south  or  west,  a  point  which  will  be  seen  to  have 
an  importance  in  the  history  of  Devon. 

Jukes-Brown  has  shewn*  that  there  is  reason  to  think  that 
a  large  island  lay  over  part  of  the  English  Midlands,  and 
extended  through  Wales  to  the  Wicklow  Mountains  and 
the  Mourne  Mountains. 

It  is  not  easy  to  reconcile  this  with  the  purity  of  the 
Carboniferous  Limestone  all  round  it  except  on  its  northern 
side.  It  seems  more  likely  that  as  the  continent  subsided 
the  Cumbrian  and  Cambrian  Mountains  and  the  Wick- 
low  and  Mourne  heights,  all  of  which  were,  in  Devonian 

times,  certainly  far  more  prominent  heights  than  they  are  to- 
day, remained  above  water  as  islands ;  and  another  island 

may  well  have  existed  as  a  relic  of  the  high  ground  on  the 
east  of  the  Welsh  Lake  with  a  ridge  connecting  it  to  the 
western  group. 

The  higher  parts  of  these  ridges  would  have  been  exposed 
to  atmospheric  waste  during  all  Old  Red  Sandstone  time. 
They  would  probably  have  been  denuded  of  their  softer 
parts  and  would  stand  out  as  peaks  of  hard  reck  such  as 
would  yield  but  little  debris.  The  small  size  of  the  islands, 
coupled  with  their  texture,  would  account  for  the  absence 

Building  of  the  British  Isles,  page  86. 
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of  land  derived  material.  If,  moreover,  we  assume  that  these 
islands  drained  towards  the  region  of  the  Irish  Sea  or  St. 

George's  Channel  we  have  a  full  explanation. 
The  rapid  change  in  moving  from  the  Northumbrian 

district  to  the  central  valley  of  Scotland  was  no  doubt  due 
to  a  chain  of  long  islands  lying  along  the  line  of  the  Cheviots 
and  the  southern  uplands,  the  tops  of  the  long  ridge  which 
had  previously  formed  the  southern  shore  of  the  great  lake. 

The  forests  and  lagoons  of  the  Caledonian  region  were 

devastated  from  time  to  time  by  the  outbursts  of  neighbour- 
ing volcanoes.  Great  floods  of  lava  were  poured  out,  and 

now  lie  as  successive  sheets  intercalated  among  the  other 
beds,  and  interspersed  with  layers  of  volcanic  ash.  There 
are  numerous  places  in  Ayrshire,  and  still  more  in  Fife 
and  on  the  southern  shore  of  the  Firth  of  Forth,  where 
some  of  the  ancient  hills  from  which  eruptions  came 
have  been  preserved  almost  uninjured.  The  ruined  cones 
have  been  buried  under  other  deposits,  and  in  recent  times 
these  newer  rocks  have  been  cleared  away,  leaving  us  sections 

which  show  many  of  the  details  of  volcanic  action  in  wonder- 
ful perfection. 
The  Carboniferous  Limestone  is  everywhere  covered 

with  a  great  sandstone  foundation  known  as  the  Millstone 
Grit,  which  changes  its  character  as  we  go  northward,  much 
as  the  limestone  does.  It  probably  indicates  a  general 
shallowing  of  the  sea  and  an  accompanying  upheaval  of 
the  neighbouring  lands.  It  is  thick  around  the  district  of 
the  Midland  Island,  or  Island  group,  and  is  especially  thick 
between  this  district  and  the  Cumbrian  Island.  This  sug- 

gests that  a  large  part  of  its  materials  may  have  come  from 
the  shores  of  these  spots. 

It  is  overlaid  throughout  by  the  productive  coal 
measures,  which  make  up  our  coal  fields,  the  total  thickness  of 

which  has  been  estimated*  at  6,500  feet  in  Somerset,  8,000 
feet  in  South  Lancashire  and  2,900  feet  in  Scotland. 

The  coal  measures  are,  throughout,  deposits  of  the 
shore  lagoon  type.  They  indicate  a  slow  and  prolonged 

*Gcikie  Text  Book,  p.  1048. 
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subsidence  accompanied  by  irregular  movements  which  here 
let  in  the  sea  with  its  marine  creatures,  and  there  upheaved  a 
district  so  that  it  underwent  erosion. 

It  is  difficult  to  picture  the  exact  physical  geography  of  the 
time.  In  these  days  there  does  not  appear  to  be  any  part 
of  the  earth  where  similar  conditions  present  themselves. 
Indeed,  although  productive  coals  do  occur  in  rocks  of 
widely  different  dates,  the  richest  coal  fields  of  Europe, 
Asia,  America  and  Australasia  are  all  of  about  the  same  age. 
The  only  conclusion  possible  is  that  the  terrestrial  conditions 
of  the  time  favoured  the  accumulation  of  vegetable  matter 
more  fully  than  ever  before  or  ever  since.  The  conditions 
seem  to  have  been  slow  oscillating  movements  interrupted  by 
long  pauses,  but  on  the  whole  a  subsidence.  This  must 
have  been  accompanied  by  abundant  rainfall  and  sufficient 
warmth.  It  has  been  suggested  that  the  atmosphere  was 
more  highly  charged  with  that  essential  food  of  plants, 
carbonic  acid  gas,  than  it  is  at  present.  This  is  quite 

possible,  but  there  is  no  evidence.  It  has  also  been  sug- 
gested that  the  earth  enjoyed  a  widespread  tropical  climate, 

but  this  is  negatived  by  the  occurrence  of  undoubted  glacial 
deposits  in  India,  Australia,  and  South  Africa.  These  are 

questions  of  great  general  interest,  but  for  our  present  pur- 
poses it  is  enough  to  picture  the  country  north  of  the  Bristol 

Channel  and  the  Somerset  flats  as  an  extensive  swampy 
forest  interrupted  by  the  hill  region  of  Wales  and  the 
Midlands;  then  more  swamps  till  we  reach  the  slopes  of 
the  Grampians  and  the  Donegal  Mountains,  which  still 
formed  part  of  a  diminished  mountain  chain  flanking  a  large 
North-Western  Continent. 

It  has  been  said  that  the  Old  Red  Sandstone  passes  up 
quite  comformably  into  the  basement  sands  and  shales 
below  the  Carboniferous  Limestone. 

If  we  now  turn  to  Devonshire  we  find,  in  the  few  places 
where  the  passage  can  be  traced,  that  the  topmost  Devonian 
rocks  shade  off  quite  gradually  into  others  of  Carboniferous 
age  which  are  known  as  the  Culm  Measures.  The  boundary 
between  the  two  systems  is  often  obscured,  and  in  many 
places  the  division  is  a  line  of  fault,  but  in  North  Devon 
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it  is  fairly  well  defined  by  the  valley  along  the  line  followed 
by  the  Railway  from  Taunton  to  Barnstaple.  The  earliest 
beds  of  the  carboniferous  period  are  a  series  of  thin  shales, 

often  very  dark  in  colour,  and  which  are  overlaid  by  im- 
persistent  beds  of  Limestone  of  peculiar  character,  and  these 
are  in  turn  covered  by  thin  even  bedded  cherts.  These  beds, 
known  as  the  basement  beds,  have  been  greatly  broken, 
folded,  and  in  places  crumpled  so  that  it  is  very  difficult 
to  be  certain  of  the  exact  order  in  which  they  succeed  each 
other.  But  taking  all  the  exposures  together  there  is  no 
doubt  as  to  the  true  sequence. 

The  question  at  once  arises  whether  these  black  and  dark 
grey  shales  and  overlying  limestones  and  cherts  are  the 
local  representatives  of  the  basement  shales  and  the  Mountain 
Limestone  of  the  Mendips,  South  Wales  and  the  Midlands.  It 
is  answered  by  the  fossils  found  in  the  two  series.  The  shaly 
partings  between  the  limestone  beds  of  Devon,  and  the  shaly 
beds  themselves,  contain  adundant  traces  of  plants  of  car- 

boniferous genera.  The  limestones  contain  other  fossils, 
some  of  which  are  peculiar  to  the  district,  while  some 
are  identical  with  species  found  in  the  Carboniferous  Lime- 

stone. Moreover  the  position  of  the  beds  on  top  of  the 
Devonian  strata  necessarily  implies  their  identity  in  time 
with  the  rocks  immediately  above  the  Old  Red  Sandstone. 

These  basement  beds  may  be  seen  in  many  places,  since 
both  the  limestone  and  the  chert  have  a  commercial  value, 
and  therefore  quarries  are  opened  wherever  they  occur. 
The  limestone  is  used  for  building,  for  making  lime,  and 
in  some  districts  for  road  metal.  The  cherts  lie  in  thin  beds, 
generally  only  an  inch  or  two  in  thickness,  and  they  are 
naturally  broken  up  by  joint  planes,  or  cracks,  which  cut 
up  the  beds  into  such  small  pieces  that  they  need  very 
little  additional  breaking  to  fit  them  for  mending  roads. 

Let  us  first  consider  the  limestones  and  their  relation 

to  the  vast  calcareous  deposits  of  the  rest  of  the  country. 
We  lost  sight  of  the  Carboniferous  Limestone  after  we 

had  seen  it  at  its  maximum  thickness  in  the  Mendip  Hills. 
On  their  southern  edge  the  beds  dip  down  under  the  modern 
alluvial  flats  of  Somerset.  About  twelve  miles  away  towards 
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the  south-west  we  find  an  isolated  patch  of  similar  rock 
rising  up  between  the  Parret  and  the  Quantocks  in  Canning- 
ton  Hill,  but  it  is  surrounded  on  all  sides  by  newer  deposits, 
and  we  can  only  identify  it  and  note  that  it  proves  that  the 
conditions  remained  unchanged,  or  not  materially  altered, 
so  much  further  south. 

Crossing  a  belt  of  country  about  seventeen  miles  in  width, 
which  consists  partly  of  Devonian  rocks  and  partly  of 
much  younger  deposits,  we  reach  the  neighbourhood  of 
Burlescombe  Station,  about  half  a  mile  to  the  west  of 
which  a  number  of  abrupt,  but  low,  hills  rise  from  the 
new  rocks  by  which  they  are  surrounded,  as  a  group  of 
limestone  patches,  where  there  are  very  large  quarries. 
The  rock  is  here  considerably  darker  in  general  tone 
than  the  Mountain  Limestone.  It  contains  fossils  of 

carboniferous  date,  but  they  are  few  and  far  between,  and 

principally  exist  in  the  thin  red  shaly  layers  which  sep- 
arate the  beds.  The  fossils  are  restricted  to  a  narrow 

band  which  does  not  seem  to  be  opened  in  all  the 

quarries.  A  small  one,  a  little  south-west  of  Westleigh,  is  the 
most  prolific.  Here  certain  beds  are  crowded  with  fossils, 
mostly  such  as  might  have  lived  on  the  floor  of  a  fairly 
deep  sea  or  have  moved  freely  in  its  waters.  They  are 

nearly  all  flattened  out,  so  that  they  appear  only  as  mark- 
ings, or  very  thin  films  on  the  surfaces  of  the  shales  or 

limestones.  But  mixed  with  the  animal  remains  there 

are  abundant  traces  of  plants  of  early  carboniferous  age. 

The  limestones  are  frequently  banded  with  cherty  lay- 
ers which  are  specially  frequent  in  the  upper  beds,  and 

according  to  Messrs.  C.  J.  Hinde  &  Howard  Fox*  some 
of  the  limestone  beds  are  of  foraminiferal  origin. 

Among  the  fossils  there  are  several  species  of  Gonia- 
tites,  the  creatures  which  were  the  precursors  of  the 
Ammonites  which  became  so  abundant  later  on,  and  shells 
of  bivalves  known  as  Posidonomya  Becheri,  and  Posidonomya 
Lateralis,  both  of  which  are  extremely  abundant  in 
certain  beds.  Crinoidal  remains  are  numerous,  and  on  one 

*Quart.  Jour.  Gcol.  Soc.,  1895,  p.  620. 
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occasion  a  large    one  was  uncovered  lying  almost  complete 
as  if  it  had  been  entombed  where  it  had  lived.* 

Similar  beds  can  be  traced  through  Holcombe  Rogus 
and  Ashbrittle.  There  is  then  a  gap  until  the  great 

quarries  of  Bampton  are  reached. 
Here  the  Posidonomya  beds  occur  again,  and  some  of 

the  Goniatites  are  found,  but  fossils  are  less  numerous, 
the  limestone  is  much  darker  in  colour,  and  the  total 
thickness  of  the  series  is  certainly  less. 

From  Bampton  it  can  be  traced  every  here  and  there 
along  a  line  lying  south  of  Barnstaple,  and  as  it  goes 
the  change  in  the  character  of  the  stone  and  its  dimin- 

ution in  thickness  progresses, 'until  we  get  the  coal  black rock  of  Venn. 

It  will  be  remembered  that  the  limestones  at  Westleigh 
were  banded  with  chert.  At  Bampton  similar  cherts  are 
seen,  and  at  both  places  it  is  possible  to  get  blocks  of 

solid  stone  streaked  across  with  several  cherty  zones,  show- 
ing that  there  was  no  pause  between  the  two  deposits,  but 

only  a  somewhat  gradual  change  in  its  character. 
If  we  now  cross  over  to  the  line  where  the  basement 

beds  lie  on  the  southern  Devonians,  we  find  similar 

broken  exposures  of  limestone  running  round  the  north- 
ern limit  of  Dartmoor,  as  at  Drewsteignton,  Okehampton, 

and  Bridestowe.  In  all  these  places  it  resembles  the 
black  rock  of  Venn,  and  it  is  evidently  of  the  same  age,  as 
it  contains  the  same  fossils. 

Now  the  black  limestone  owes  its  colour  mainly  to  the 
presence  of  finely  divided  carbon,  and  on  ignition  this  can 
be  burnt  away  and  a  white  or  very  pale  lime  is  the  result. 
Moreover,  according  to  analyses  of  the  Drewsteignton  lime- 
stonel  it  contains  actually  62  per  cent,  of  silica  with  only 
30  per  cent,  of  carbonate  of  lime  and  nearly  i  per  cent. 
of  carbon. 

Before  considering  the  interpretation  of  these  facts  let 
us  examine  the  overlying  chert  beds.  They  have  long  been 

•Found  by  the  members  of  the  R.A.M.  College  Field  Club. 
•J-Kindly  made  by  Mr.  F.  Southerden,  B.Sc.,  F.I.C.,  Lecturer  in  Chemistry 

at  the  R.A.M.  College,  Exeter. 
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NOTICE. 

The  Editors  desire  to  express  their  thanks  to  Contributors 
to  DEVON  NOTES  AND  QUERIES,  and  to  all  who  have  assisted 
in  the  work  connected  with  the  Magazine.  It  is  hoped  that 
the  interest  in  the  publication  will  continue,  both  on  the  part 
of  writers  and  subscribers.  With  the  Editors  the  labour  is  purely 
one  of  love.  No  gain  except  the  success  of  DEVON  NOTES  AND 
QUERIES  accrues  to  them,  and  they  can,  therefore,  appeal  more 
Strongly  for  a  continuance  of  the  support  hitherto  afforded  them. 
For  the  forthcoming  volume  many  interesting  communications 

have  been  promised;  including  a  history  of  the  Exeter  Vicars' 
College  by  Chancellor  Edmonds ;  Ford  House,  by  Mr.  Roscoe 
Gibbs ;  and  many  other  interesting  articles. 

For  the  Supplementary  Volume,  Principal  Clayden  has  placed 
at  our  disposal  the  revised  manuscript  of  his  lectures  on  THE  ORIGIN 
AND  HISTORY  OF  DEVONSHIRE  SCENERY.  This  will  be  largely  illus- 

trated, and  is  a  new  departure,  which  we  do  not  doubt  will  be  appre- 
ciated by  our  readers ;  IT  WILL  BE  COMPLETED  DURING  1906. 

Following  this  we  hope  to  print  the  Devon  Chantry  Rolls,  which 
Mr.  H.  Michell  Whitley  has  been  good  enough  to  transcribe  for  us 
from  the  originals  at  the  Record  Office,  and  which  will  be  annotated 
by  the  Editors. 

We  hope  to  print  before  long  in  extenso,  "The  Apologie  of 
COLONELL  JOHN  WERE,"  and  the  "  Relation  and  petition  of 
COLONELL  JOHN  WERE,"  with  annotations  by  MR.  ARTHUR  FISHER 
The  only  copy  of  the  former,  of  which  we  know,  is  among  the 

King's  Pamphlets  in  the  British  Museum,  the  latter  exists  in  manu- 
script only  in  the  Public  Record  Office.  Both  are  of  great  interest 

and  give  much  information  relating  to  the  course  of  the  Civil  War 
in  Devonshire. 

TERMS  OF  SUBSCRIPTION  are  six  SHILLINGS  and  six  PENCE  per 
annum  post  free;  an  ILLUSTRATED  PROSPECTUS  will  be  sent  to 
any  address  at  the  request  of  a  subscriber.  Their  interest  in  this 
direction  is  solicited  in  order  that  the  usefulness  of  the  Magazine 
may  be  extended. 

-  CONTRIBUTIONS,  BOOKS  FOR  REVIEW,  and  COMMUNICATIONS 

should  be  sent  to  the  EDITORS,  J.  BROOKING  ROWE,  Castle  Bar- 
bican, .Plyrnpton,  or  to  the  MESSRS.  AMERY,  Druid,  Ashburton. 

BUSINESS  COMMUNICATIONS  should  be  sent  to  the  PUBLISHER, 
230,  HIGH  STREET,  EXETER. 
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13.  FORD  HOUSE. — Of  those  domestic  buildings  situated 
in  the  County  of  Devon  which  have  been  associated  with  our 
national  history,  Ford  House,  near  Newton  Abbot,  is  doubt- 

less the  most  noted  of  them  all.  As  this  was  the  first 

resting  place  that  can  now  be  identified,  which  sheltered 
William,  Prince  of  Orange,  after  his  landing  in  Torbay,  it 
may  in  point  of  interest  fairly  compete  with  that  grander 
Sussex  mansion  linked  with  the  memory  of  another  William, 
who,  622  years  previously,  had  also  successfully  invaded  our 
shores.  From  the  sentimental  point  of  view  the  former  will 
always  take  precedence ;  with  the  latter,  yet  earlier  of  the 
two,  it  is  the  site  only  of  the  great  event  which  there 
occurred,  and  not  the  buildings  subsequently  erected  upon 
it,  that  appeals  to  our  imagination. 

In  general  terms  Ford  House  and  its  pleasant  surround- 
ings have  been  often  described,  but  there  are  many  points 

left  untouched  by  every  writer.  A  more  minute  description 
therefore,  such  as  would  in  some  degree  at  least  satisfy  the 
cravings  of  the  antiquarian  mind,  appears  to  be  desirable,  and 
for  which  the  pages  of  Devon  Notes  and  Queries  suggest  them- 

selves as  the  most  suitable  depository. 

The  position  of  the  building,  although  so  near  a  busy 
railway  junction,  is  a  very  secluded  one,  and  trees  of  ancestral 
growth  thickly  screen  the  extensive  lawn.  The  only  view 

D 
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obtainable  from  without  is  through  the  old  carriage  gateway 
nearly  500  feet  distant  directly  in  front  of  the  house.  Its 
architecture  bespeaks  the  early  part  of  the  seventeenth 
century  as  the  period  of  its  erection.  The  facade,  101  feet 
wide  and  about  35  feet  high,  is  pierced  by  thirteen  square- 
headed  mullioned  and  transomed  windows  of  four  and  five 

lights  and  a  central  doorway  under  a  very  depressed  pointed 
arch.  Other  similar  windows  formerly  existed  at  the  sides 
of  the  wings,  but  they  have  been  blocked  up,  and  were 

concealed  under  the  rough-cast  until  about  twelve  years  ago. 
Over  the  doorway  is  a  rectangular  sunk  panel  now  void,  but 
which  no  doubt  once  contained  the  sculptured  arms  of  the 

Reynell  family.  The  facade  terminates  above  in  five  semi- 
circular gables  and  from  the  centre  of  the  roof  rises  a  now 

dismantled  clock  turret  of  wood,  with  an  ogee  dome  termi- 
nating in  a  weather  vane.  The  sundial,  that  indispensable 

adjunct  to  every  squire's  home  of  the  period,  surmounts  a 
short  baluster-shaped  column  on  the  west  lawn.  From  this 
we  perceive  that  the  edifice  faces  almost  due  south. 

Adjoining  the  mansion  to  the  north-east  is  an  older 
residence  of  lesser  elevation  and  of  no  architectural  pre- 

tensions, but  presenting  a  picturesque  outline  of  pointed 
gables  of  varying  span  to  the  morning  sun.  This  building 
became  the  domestic  annexe  of  the  establishment.  Within 

the  angle  formed  by  the  old  and  the  newer  buildings  is  a 
spacious  courtyard  enclosed  on  the  outer  sides  by  a  high  wall. 
To  the  rear  of  the  courtyard  and  separated  from  it  by  a 
private  track  is  an  enclosed  fruit  garden,  while  the  pheasantry 
and  a  small  antique  flower  garden  are  divided  from  the 
eastern  side  of  the  old  wing  by  a  narrow  court  used  by  the 
purveyors  of  the  family.  On  the  west  side,  at  some  little 
distance  from  the  enclosed  domain,  stand  the  coachhouses 
and  stables.  From  the  porch  of  the  mansion  the  carriage 
drive  proceeds  south-eastwards  past  a  little  bridge,  and  then 
serpentines  through  a  beechen  avenue  by  the  side  of  the 
ornamental  water  which  skirts  the  broad  front  lawn  towards 

the  gateway  already  mentioned.  This  old  gate  standing 
between  square  stone  pillars  with  rusticated  sides,  and 
surmounted  by  spherical  ornaments,  is  recessed  between 
curving  walls  at  a  very  umbrageous  and  aforetime  lonesome 
point  of  the  narrow  road.  It  is  of  eighteenth  century  wrought 
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ironwork,  the  design  of  which  doubtless  terminated  originally 
in  a  pyramid  of  scrolls,  and  would  have  comprised  as  usual 
the  arms  or  the  monogram  of  the  then  owners  of  the  manor- 
Such  cresting  is  now  gone,  as  well  as  nearly  all  that  formerly 
existed  about  the  horizontal  iron  bar.  Although  this  gate 
could  have  had  no  association  whatever  with  the  events 

which  have  made  the  place  famous,  it  is  evident  that  its 
present  skeleton  condition  must  be  traced  to  the  depredations 
of  marauding  relic  hunters  who  have  twisted  off  most  of  its 
leaves  and  scrolls  as  mementoes.  It  is  now  protected  from 
further  spoliation  by  a  lattice  of  stout  iron  wire.  Of  late 

years  another  carriage-road  on  the  west  outside  the 
enclosure  has  been  exclusively  used  and  the  inner  road 
abandoned. 

As  we  enter  through  the  porch  and  survey  the  antique 
hall  with  its  traceried  ceiling,  its  panelled  walls  bedecked 
with  the  trophies  of  the  chase,  its  dark  oak  carvings,  and 
the  coloured  heraldry  in  the  windows,  cast  at  evening  hour 
athwart  the  floor,  all  reflect  the  vanished  glory  of  a  past 
age  and  the  dignity  and  charm  of  that  old  baronial  life 
which  often  ministered  of  its  bounty  within  these  very 
precincts. 

The  ground  floor  comprises  in  front  the  entrance  hall  just 
mentioned,  a  noble  apartment  33  feet  long  by  17  feet  wide, 
which  leads  into  the  dining  room  in  the  left  wing.  The 
library,  in  a  corresponding  position  at  the  east  end,  is 

separated  from  the  hall  by  the  butler's  pantry,  and,  as 
indicated  by  a  division  on  the  ceiling,  had  its  inner  end 
probably  divided  off  by  a  screen.  From  the  hall  near  the 
dining  room  door  the  principal  staircase  ascends  first  to  the 
study,  then  on  the  second  landing  to  a  small  chamber  called 

the  "  black  room  "  or  the  "  panelled  room,"  and  finally  to  the 
drawing  room,  which  extends  over  the  dining  room  and  study 
the  whole  depth  of  the  west  wing,  and  is  lighted  by  broad 
windows  at  either  end.  The  space  to  the  rear  of  the  dining 
room  is  thus  divided  into  two  low  stories,  namely,  the  study 
above,  and  several  small  closets  below,  with  another  outer 
doorway  from  the  courtyard.  The  remainder  of  the  upper 
floor  is  divided  into  dormitories,  with  dressing  room  over 
the  porch,  and  the  apartment  over  the  library  styled  the 

"  green  room,"  concerning  which  more  anon. 
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The  back  of  the  house  as  seen  from  the  courtyard, 
although  perfectly  flat  and  unrelieved,  is  eminently  pic- 

turesque. It  is  surmounted  by  five  stilted  gables  alternately 
circular  and  pointed.  The  portion  of  it  which  is  not  masked 
by  the  older  house  adjoining  is  pierced  at  several  different 
levels  by  no  less  than  fifteen  windows  of  various  sizes,  all 

mullioned,  square  headed,  and  with  hood  mouldings — and 
two  doorways.  A  casual  survey,  however,  convinces  one 
that  this  side  of  the  house  has  been  subjected  to  very 
considerable  changes  since  it  was  first  built,  and,  after 
inspecting  the  interior,  it  would  appear  that  at  some  distant 
period  the  whole  of  the  central  and  eastern  portions  at 
the  rear  have  been  reconstructed  without  following  any 
general  design.  A  very  thick  wall  carrying  the  flues  of 
all  the  central  rooms  divides  the  building  longitudinally 
from  east  to  west.  Although  it  was  evidently  intended  from 
the  outset  to  retain  the  older  house  whilst  constructing  the 
new  one,  both  soon  became  too  cramped  for  the  entertainment 
and  service  of  the  numerous  company  of  high  degree,  who, 
journeying  between  Exeter  and  Plymouth,  would  break 
their  journey  and  be  induced  to  linger  where  kinship  or 
friendship  offered  so  gladdening  and  princely  hospitable  a 
welcome. 

Ail  the  front  rooms,  including  the  porch  have,  as  already 
mentioned,  finely  decorated  plaster  ceilings,  with  much  renais- 

sance ornament  on  some  of  them,  the  lower  ones  flat  and  the 
upper  ones  coved.  Several  of  them  are  extremely  beautiful. 
Perhaps  the  most  chaste  of  all  is  the  one  in  the  dining-room, 
broad  interlacing  bands  of  leaf  ornament  enclosing  square 
and  diamond-shaped  forms  cover  the  entire  surface  and  a 
frieze  thirty  inches  in  depth  studded  with  oblong  panels 

within  scalloped  plate  borders.  This  room  is  further  archi- 
tecturally ennobled  by  four  Ionic  columns  standing  in  pairs 

on  moulded  plinths  which  support  a  deep  divisional  beam 
across  the  ceiling,  and  thus  convert  the  north  end  of  the  room 
into  a  kind  of  vestibule.  The  front  rooms  on  the  ground 
floor  are  slightly  under  twelve  feet  high,  the  upper  ones 
loftier. 

The  dining-room,  the  entrance-hall  and  the  large  bedroom 
above  it  have  elaborate  Jacobean  chimney-pieces  of  carved 
oak  with  arcaded  overmantels  flanked  by  classical  colonnettes. 
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One  or  two  smaller  ones  in  the  other  dormitories  are  of  the 

Georgian  period,  but  the  others  are  all  modern.  Four  of  the 
massive  oak  doors  leading  out  of  the  hall  are  very  boldly 
panelled  with  deeply  chamfered  squares  and  terminate  above 
in  a  fluted  fan  ornamentation  within  a  circular  head,  the 
spandrels  being  filled  in  with  carved  leafage. 

The  drawing-room,  of 

beautiful  proportions,  48' 
feet  long  by  17  feet  wide, 
has  the  vaulted  ceiling 

supported  by  consoles  re- 
presenting quaint  human 

figures  projecting  from  an 
ornamental  frieze,  on 
which  the  fleur-de-lis  is 
very  frequently  repeated, 
allusive  probably  to 

Lucy  Reynell,  the  wife 
of  the  builder  of  Ford 

House.  Twelve  large 

panels,  each  containing  a 
mythic  animal  or  bird  in 
relief,  decorate  the  ceiling, 

\  and  three  boldly  designed 

^  pendants  for  suspending 
the  chandeliers  hang 

equidistant  down  the 
northern  window  is  filled 

with  a  rectangular  ornamental  panel  enclosing  a  mask, 
and  the  corresponding  span  at  the  opposite  end  of  the 
apartment  contains  the  sculptured  arms  of  Reynell  impaling 
Brandon  with  crests  and  mantlings.  The  adoption  of  the 
two  crests  over  these  arms  presents  a  singular  divergence 
from  customary  usage,  the  true  significance  of  which  is  not, 
at  first  sight,  apparent,  and  which  one  authority  has  unhesi- 

tatingly pronounced  to  be  "  heraldically  incorrect"  but  we 
may  be  quite  sure  that  the  large-hearted  squire  of  Ford  had 
some  very  special  reason  for  here  introducing  the  Brandon 
crest  in  addition  to  his  own.  Lady  Reynell,  as  is  well 
known,  rivalled  her  husband  on  the  score  of  benevolence — a 
characteristic  which,  by  the  way,  has  been  admirably 

IN  THE  DRAWING  ROOM. 

centre.       The   arch   above    the 
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SIR  RICHARD  REYNELL. 
(From  his  monument  at  Wolborough.)   Omitted. 

rendered  and  expressed  on  her  effigial  portrait  at  Wol- 
borough — and  he  would  probably  have  determined,  as  a 

graceful  compliment  to  his  wife, 
that  this  adornment  of  their  newly- 
erected  home  should  not  only  dis- 

play their  conjugal  relationship, 
but  at  the  same  time  give  equal 
honour  to  both  their  families — an 
ensign,  therefore,  of  their  perfect 

domestic  harmony  and  devotion — 
rather  than  any  personal  glorifica- 

tion of  himself.  The  supporters 
of  the  Reynell  arms  were  two 

foxes,  as  carved  upon  his  father's 
monument,  A.D.  1585,  in  East 

Ogwell  church,  but  with  like  in- 
tention these  have  been  here 
The  legend  occupying 

the  usual  position  of  the  family  motto  under  the  shield,  and  em- 
bodying a  sentiment  strikingly  exemplified  in  this  knight  and 

his  lady,  may  also  still  be  read  above  his  father's  tomb,  deeply 
graven  on  the  stonework  in  the  quaint  lettering  of  the  age  : — 

VIRTVS     POST     FVNERA    VIVIT. 

The  same  arms  are  repeated  in  stained  glass  in  the 
hall  below,  and  appear  to  be  of  coeval  workmanship,  whilst 
the  other  window  of  the  hall  contains  the  achievement  of  Sir 

William  Courtenay,  the  eighth  of  that  name,  who  died  in 

1762.  This  Sir  William  was  great-grandson  of  the  enter- 
tainer of  the  Prince  of  Orange,  and  married  in  1741  Frances, 

daughter  of  Heneage  Finch,  Earl  of  Aylesford.* 
The  balustrade  of  the  quadrangular  staircase  of  carved 

oak  is  a  perfect  gem  of  the  woodwork  of  the  period,  its  very 
numerous  rosettes  and  ornaments  being  all  cut  in  relief  on  the 
solid  wood. 

The  staircase  window  on  the  left  is  glazed  with  fragments  of 
modern  coloured  glass  comprising  two  small  panels  some- 

what older  containing  the  figure  of  St.  Mark  holding  the  scroll 

*By  a  strange  mischance  the  tinctures  of  the  charges  now  appear  to 
be  reversed  on  the  Finch  impalement,  the  black  paint  having  almost 
entirely  peeled  off  the  glass  from  the  heat  of  the  sun. 



Ford  House :   Arms  of  Sir  William  Courtenay, 
A.D.  1762. 

From  a    Window  in  the  Hall. 
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of  his  gospel,  and  a  half  length  figure  of  St.  Peter  with  the 

keys,  both  drawn  in  the  sleepy  quasi-classic  style  of  art  of  a 
century  ago.  This  glass  was  inserted  by  the  late  tenant  soon 
after  he  took  possession.  The  other  rooms  and  staircases  to 

the  rear  of  the  house  call  for  no  remark  save  the  little  apart- 

ment known  as  the  "  black  room  "  on  the  second  landing,  to 
which  the  singular  tradition  attaches  that  its  doors  must 
always  be  kept  open  after  nightfall.  This  room  and  the. 
staircase  still  retain  their  original  oak  flooring,  and  the  view 
presented  to  the  eye  from  the  door  into  the  study,  looking  up 
the  stairs,  is  precisely  the  same  as  King  Charles  gazed  upon 
280  years  ago.  From  the  black  room  a  short  flight  of  five 
steps  leads  up  to  his  bedroom,  the  bottom  stair  being  made  to 
slide  outwards,  and  a  trap  door  in  the  floor  covers  a  receptacle 
in  three  divisions,  both  arrangements  devised  for  the  purpose 
of  concealing  valuables. 

The  leaden  cistern  heads  of  the  rain  water  pipes  on  the 
front  of  the  house  bear  the  dates  1610  (with  the  initials  R.R. 

and  a  fleur-de-lis),  1702,  1702,  and  1709.  A  large  leaden 
water  cistern  in  the  courtyard,  but  probably  brought  here  from 
elsewhere,  has  the  year  1755  under  the  initials  G.  W.  F.,  sur- 

mounted by  an  earl's  coronet.  The  three  exposed  faces  of  the 
cistern  are  divided  into  squares,  each  containing  some  device, 
a  floral  ornament,  a  crowned  rose,  &c. 

The  historical  events  connected  with  Ford  House  are  so 

well  known  that  in  any  fresh  notice  they  need  only  to  be  very 
briefly  summarized  as  necessary  connecting  links  in  the 
description,  but  fuller  information  regarding  the  earlier  history 
of  the  place  has  been  afforded  by  the  more  recent  researches 
of  the  late  Mr.  R.  W.  Cotton  embodied  in  his  paper  read  by 
Mr.  Maxwell  Adams  at  the  meeting  of  the  Devonshire  Asso- 

ciation at  Exeter,  on  the  ist  August,  1901.  From  this 
valuable  paper  we  glean  that  the  manor  of  Wolborough, 
comprising  the  Ford  House  estate,  was  one  of  the  endow- 

ments of  Torre  Abbey.  On  the  dissolution  of  monasteries  it 
was  sold  by  the  crown  to  John  Gaverock,  who  had  been 
steward  of  it  under  the  abbot  and  convent,  and  he  it  was  who 
is  supposed  to  have  built  the  gabled  house  at  the  rear  of  the 
present  mansion.  His  daughters,  co-heiresses,  sold  the  estate 
at  the  close  of  the  sixteenth  century  to  Richard  Reynell,  of 
the  Middle  Temple,  3rd  son  of  Richard  Reynell,  of  East 
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Ogwell,  the  adjoining  manor.  He  was  a  man  of  eminent 
learning  and  culture,  whose  refined  taste  is  still  reflected  in 
his  former  home,  and  compels  the  admiration  of  every  visitor. 
A  few  years  after  his  purchase  of  the  property  he  added  to 

Gaverock's  house  the  larger  structure  facing  south.  He  died 
on  the  24th  of  January,  1633,  and  was  interred  at  Wolborough. 
Thenceforward  through  the  marriage  of  heiresses  it  descended, 

firstly,  on  the  death  of  Sir  Richard  Reynell's  widow*  in  1654, 
to  Sir  William  Waller,  the  Parliamentarian  General,  who  had 

married  their  only  daughter  Jane.  Afterwards,  on  the  death 
of  Waller,  it  became  the  home  of  the  Courtenays,  Sir  William 
Courtenay  having  married  in  1648  Margaret  Waller,  only 
daughter  and  heiress  of  the  above-named,  and  the  property 
has  ever  since  formed  part  of  the  Courtenay  estates.  From 
1762  it  has  been  let,  the  Devon  family  continuing  to  reside  at 
Powderham,  and  about  45  years  ago  the  late  Mr.  J.  W. 
Watts,f  having  taken  a  lease  of  the  house,  made  it  his 
abode  until  his  lamented  death  on  the  26th  November, 
1904. 

*  Lady  Reynell,  who  survived  her  husband  twenty  years,  erected  the 
costly  monument  which  towers  up  on  the  north  side  of  the  chancel  of 
Wolborough  Church,  and  which  comprises  portrait  effigies  in  alabaster 
of  Sir  Richard  Reynell,  herself,  their  daughter  Jane,  and  their  little  grand- 

son who  died  in  infancy.  The  monument  was,  no  doubt,  inspired  by  the 
more  elaborate  Seymour-Champernowne  monument  at  Berry  Pomeroy, 
about  six  miles  distant,  and  erected  a  few  years  previously.  They  are 
two  of  the  most  stately  memorials  in  Devonshire.  The  body  of  Lady 
Waller  was  afterwards  exhumed  and  taken  to  Bath,  where,  in  the  south 
transept  of  the  Abbey  Church,  she  is  honoured  by  another  grand  monu- 

ment erected  by  her  husband  who  is  represented  bending  sorrowfully 
over  her  recumbent  figure,  but  Sir  William  Waller  lived  thirty-five  years 
after  her  decease,  and  married  a  second  and  a  third  time.  He  was  buried 
in  London.  Mr.  Cotton  differs,  however,  from  previous  writers  in  stating 
that  his  wife  died  at  Bath,  and  was  buried  there. 

f  This  gentleman,  whose  benignity,  hospitality,  and  goodwill  con- 
stituted him  the  type  of  an  English  country  gentleman,  well  sustained  the 

traditions  of  the  place.  He  held  various  public  offices,  was  High  Sheriff 
of  the  County  in  1890,  and  was  one  of  the  administrators  of  the  home 
founded  by  Lady  Lucy  Reynell  for  poor  widows  of  clergymen,  which 
still  exists  in  Newton,  though  the  house  was  rebuilt  about  the  middle  of 
the  last  century.  To  his  favouring  kindness  we  are  personally  indebted 
for  the  opportunity  and  facilities  afforded  us  of  making  the  sketches 
which  illustrate  this  article. 
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4i Sir  Richard  Reynell,  who  was  knighted  by  King  James  in 
1622,  had  the  honour  of  receiving  a  visit  from  Charles  the 
First  three  years  afterwards.  On  the  i5th  September,  1625, 

DEVICE  ON  CEILING  OF  KING  CHARLES'S  ROOM. 

he  arrived  here  on  his  way  to  Plymouth  to  inspect  the  fleet. 
He  was  accompanied  by  his  favourite  minister,  the  notorious 
Villiers,  Duke  of  Buckingham,  and  other  noblemen,  and  on 
his  return  stayed  here  again  from  the  24th  to  the  26th. 
The  room  in  which  the  King  slept  is  the  one  over  the  hall 

adjoining  the  drawing-room,  and  which  was  doubtless 
usually  occupied  by  Sir  Richard  Reynell  and  his  wife,  for  in 
the  centre  of  the  plaster  ceiling  the  panel  contains  what  we 
presume  are  intended  for  their  emblems,  a  fox  and  a  gilliflower 
in  saltire.  In  the  early  hours  of  one  of  those  lovely  autumn 
mornings  the  young  monarch  may  have  gazed  wistfully  up 
at  this  device,  wondering  what  it  really  meant,  but  in  those 
his  more  peaceful  days,  little  dreaming  that  a  fox  would 
ever  cross  his  own  path  in  life  and  eventually  crush  him  in 
the  flower  of  his  existence. 

Twenty  years  later,  namely,  on  the  24th  January,  1646, 
during  the  ownership  of  the  Courtenays,  the  house  gave 
shelter  to  Colonel  Fairfax  and  his  lieutenant  in  command, 
Oliver  Cromwell,  on  their  way  to  lay  siege  to  Dartmouth, 

then  being  held  by  the  Royalist  troops.  And  42  years  after- 
wards, on  the  yth  November,  1688,  occurred  the  momentous 

visit  of  the  Prince  of  Orange.  The  Prince,  accompanied  by 
Field-Marshal  Schomberg,  slept  two  nights  at  Ford  House, 
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while  a  portion  of  his  troopers  were  encamped  on  the  neigh- 
bouring hillside  to  the  east,  known  as  Milber  Down,  and  left 

on  the  gth  for  Exeter,  his  next  halting  place  on  his  march  to 

London.* 
The  room  in  which  the  Prince  slept  during  his  stay  at  Ford 

is  said  to  be  the  one  immediately  over  the  butler's  pantry  and 
known  ever  since  as  the  "  orange  room."  This  would,  no 
doubt,  have  been  preferred  by  his  taciturn  highness  on 
account  of  its  greater  seclusion.  It  is  also  very  probable  that 
the  only  rooms  left  accessible  to  him  and  his  suite  were 
restricted  to  those  at  the  eastern  side  of  the  house,  as  Sir 
William  Courtenay,  who,  after  giving  orders  for  his  due 
entertainment  had  purposely  withdrawn  himself  from  the 
scene,  would  have  had  no  notion  of  allowing  his  dainty 
dwelling-place  to  be  entirely  overrun  by  foreign  soldiery 
with  their  dripping  accoutrements  in  that  rainy  month  of 
November. 

The  ceiling  of  the  Prince's  bedchamber  is  studded  over 
with  seventeen  oblong  ornamental  panels  and  two  at  the 
ends,  about  38  inches  in  length,  all  of  exactly  the  same  size 
and  pattern  as  those  round  the  cornice  in  the  dining-room, 
where  the  original  model  for  them,  in  its  greater  sharpness  of 
detail,  is  doubtless  the  one  immediately  over  the  centre  of  the 

*  Where  the  Prince  lodged  on  the  night  between  his  landing  and 
his  stay  at  Ford  is  not  known,  some  supposing  it  was  at  Lupton,  near 

Brixham,  others  that  he  slept  at  Greenway  on  the  Dart,  from  the  tradi- 
tion that  Ambrose  (?)  Roope,  Esq.,  the  owner,  was  the  first  person  of  any 

note  to  openly  espouse  his  cause,  while  a  rival  claim  to  the  distinction, 
at  variance,  however,  with  the  somewhat  vague  statement  of  the 
chronicler  of  the  expedition,  was  set  up  by  an  old  coaching  house 

formerly  existing  in  Church-street,  Paignton,  known  as  the  "  Crown 
and  Anchor."  After  the  completion  of  the  railway  from  Exeter  to 
Dartmouth,  the  business  of  this  hostelry  gradually  decayed,  and  the 
effects  being  disposed  of  under  the  hammer  a  few  years  later,  a  carved 
bedstead,  reputed  to  be  the  identical  ohe  used  by  the  Prince,  but  the 
discovery  of  which  had  failed  to  retrieve  the  waning  fortunes  of  the 

house,  was  acquired  by  a  resident  in  Winner-street.  In  1886  the 

inn  was  taken  down  and  a  butcher's  shop  erected  on  the  site.  On  the 
ist  October,  1902,  the  aforesaid  cottager's  premises  were  destroyed  by 
fire,  but  the  renowned  bedstead,  or  rather  its  roughly  carved  arcaded 
headboard,  which  was  all  that  remained  of  it,  had  previously  been  sold 
to  a  dealer  in  curios  in  the  same  street,  who  in  turn  disposed  of  it  to 
a  cabinet  maker  to  be  made  up  again. 





Ford  House:-  Room  adjoining  the  Prince's  Bedchamber. 
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mantelpiece.  Although  the  "  orange  room  "  is  otherwise  by 
no  means  picturesque,  the  adjoining  "green  room,"  which 
was  probably  his  audience  chamber,  is  a  most  inviting 

A  PANEL  FROM  THE  ORANGE  ROOM. 

apartment.  It  is  21  feet  long  by  nearly  14  feet  wide,  and 
has  a  beautifully  designed  ceiling,  the  clustering  ribs  uniting 
in  three  most  graceful  pendants  banded  with  flowers  and 

leafage  and  lions'  faces.  This  room  may  have  been,  in  the 
first  instance,  either  Lady  Reynell's  boudoir,  or  else  the 
music  room.  And,  when  adorned  with  its  carved  furniture 
and  rich  tapestries,  what  an  exquisite  room  it  must  have 
been !  Its  very  walls  seem  still  to  ring  with  the  dulcet 
notes  of  the  harp  and  the  guitar,  and  the  sounds  of  refined 
social  intercourse  pertaining  to  the  most  glorious  period  of 
our  language  and  literature — that  reposeful  era  congenial  to 
the  development  of  an  ideal  life,  when  human  labour  ceased 
at  sunset  and  was  set  aside  by  all  ranks  in  favour  of  the 
amenities  and  the  delights  of  the  home. 

Another  of  the  upper  rooms  is  called  the  "  blue  room," 
doubtless,  like  the  rest,  so  designated  from  the  colour  of  its 
former  hangings. 

The  only  remaining  apartment  with  a  traditional  name 

is  the  next  but  one  to  the  "  green  room "  on  the  east 
side.  It  is  immediately  over  the  dairy,  and  its  ceiling 
domes  up  to  a  small  square  sunk  space  with  a  moulded 
border,  the  sole  bit  of  ornament  in  the  older  house.  But 

this  feature  is  doubtless  a  comparatively  modern  introduc- 
tion, or  it  may  be  contemporary  with  the  ornamental 

plaster  work  in  the  newer  part  of  the  house.  This 

room,  sometimes  called  the  "  chapel,"  probably  from  its 
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having  been  used   as  an  oratory,    is  inscribed    beneath   the 

communicator  downstairs  as  the  "  school  room." 
This  completes  the  picture  of  family  life  at  Ford,  and 

reminds  us,  too,  of  those  recurring  periods  in  its  history  when 
wakeful  little  voices,  glowing  with  the  exuberance  of  happy 
childhood,  resounded  through  its  corridors  at  daybreak.  How 
delightful  it  is  to  release  the  mind  from  the  things  of  an  age 
when  materialism  and  unrest,  as  perturbed  as  the  waves  of 
the  sea,  have  enthralled  the  world,  and  dwell  for  a  while  upon 
the  attractions  of  that  quiet  gentle  life  of  old,  as  expressed  in 
these  antique  mansions.  And  while  we  read  the  date  on  the 

house  "  1610,"  what  a  crowd  of  intellectual  joys  float  before 
the  mental  vision !  Our  authorized  English  version  of  the 
Holy  Bible  was  then  being  prepared  to  be  issued  in  the 
following  year,  and  Shakspeare,  still  living,  and  at  the  summit 

of  his  fame,  had  nearly  completed  his  life's  work,  and  was 
cultivating  his  flowers  and  fruit  trees  in  his  garden  at 
Stratford. 

But  the  inheritance  of  Ford  House,  now  united  inalienably 
to  the  Earldom  of  Devon  and  the  noble  house  of  Courtenay, 
one  of  the  oldest  in  the  British  peerage,  would  alone  suffice  to 
give  a  special  importance  and  fame  to  such  a  homestead,  since 
it  links  it  also  in  a  sense  to  the  most  eventful  periods  in  the 
earlier  history  of  the  country,  with  which  their  name  is 
indelibly  interwoven,  and  thus  combines  to  constitute  it  one 
of  those  precious  monuments  of  this  dear  land  of  ours,  in  the 
contemplation  of  which  every  intelligent  Englishman  must 
feel  a  thrill  of  patriotic  exultation. 

ROSCOE  GIBBS. 

14.  AVETON  GIFFARD  (IV.,  par.  i,  p.  i). — The  following 
corrections  should  be  made  in  this  note  : — On  page  4,  line  6 
from  the  bottom,  for  East  Allington  read  West  Alvington. 
Both  the  Rev.  W.  D.  Pitman,  Rector  of  Aveton  Giffard,  and 

Mr.  E.  A.  S.  Elliot  consider  that  the  "  Alyngton  "  of  Bishop 
Quivil's  Register  is  West  Alvington,  and  not  East  Allington 
as  the  Rev.  Preb.  Hingeston-Randolph  supposes.  Page  6, 
line  2 — Westcote  (p.  592)  describes  Henry  Honeychurch  as  of 
"  Luton  in  Aveton  Giffard,"  but  Mr.  Pitman  points  out  that 
there  is  no  such  place,  and  that  it  should  be  Lewhill.  Page  8, 
line  22 — Court  Barton  was  purchased  of  the  Woollcombe 
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Trustees  by  the  late  Mr.  Thomas  Emerson,  of  Plymouth,  and 
his  son  now  owns  the  estate.  Mr.  Pearce  was  only  a  tenant. 

As  regards  the  spelling  of  Giffard,  Mr.  Pitman  writes  that 

"in  all  the  post-reformation  documents  which  I  have  seen  it  is 
invariably  spelt  with  an  o.  .  .  .  Mr.  Hingeston-Randolph, 
I  think,  was  the  first  to  insist  on  Giffard  with  an  a.  On  the 

other  hand  the  late  C.  W.  Boase  (a  great  antiquary)  spells 
it  Gifford,  as  does  also  Mr.  Stride  (in  his  comparatively  recent 

History  of  Exeter  College)  when  referring  to  Bishop  Stapeldon, 

who  was  Rector  of  Aveton  Gifford."  Page  6,  line  19,  absuptus 

should  be  "  absuptus."  Page  9,  line  13,  progavit  should  be 
"  prorogavit."  MAXWELL  ADAMS. 

15.  AVETON  GIFFARD  HERALDRY  (IV.,  par.  i,  p.  5,  &c.) 

—The  heraldry  seems  to  require  a  few  notes  and  queries,  and 
it  is  sad  that  some  of  it  is  obliterated.  To  begin  with,  the 
de  Honychurch  and  then  Honychurch  families  have  used 

several  blazons  apparently  at  different  eras  of  their  line.  The 

de  H's  began  with  "  Arg.  a  dragon's  head  erased  betw.  two 

mullets  gu.  in  bend  sinister,"  i.e.,  "  A  mullet  in  sin.  chief,  then 
the  head,  and  the  other  mullet  in  dex.  base"  ;  then  the  character 
of  the  coat  was  changed,  it  became  "Arg.  on  a  bend  gu.  a 

dragons  head  erased  betw.  two  mullets  or"  ;  then  the  Tavistock 

branch  changed  the  field  to  "  Gules  on  a  bend  arg.  a  dragon's 
head  erased  betw.  two  mullets  gu.,"  this  being  the  coat  of 
the  1620  Visitation  ;  and  then,  apparently  the  Aveton 

Giffard  family,  to  what  in  the  text  should  read,  "  Gu. 

on  a  bend  arg.  betw.  three  mullets  or,  a  dragon's  head 
erased  of  the  field  "  impaling  a  coat  obliterated  ;  this 
I  imagine  to  be  Nor(th)leigh  (Harleian  Visit.,  1620,  p.  200), 
where  Henry  H.  of  Aveton  Giffard  marries  Pasco,  one 

of  the  daughters  of  Raymond  N.  and  Jane  Carswell,  the 

arms  being,  "Arg.  a  chev.  sa.  betw.  three  roses  gu."  and  I 
find  Lysorfs  apparently  finishes  up  the  line  by  saying 
the  heiress  married  a  Haydon.  It  is  worth  mentioning 

the  different  ways  of  spelling  the  name.  Carew's  Scroll 
calls  it  Hunnychurch,  an  error  in  the  Index  for  682  Huny- 
church,  and  Risdon  in  his  Armory  Honichach.  The  second 

shield,  I  take  to  be  John  H.,  and  the  third,  as  the  family 
do  not  seem  to  have  married  any  heiress,  is  a  query, 
perhaps  a  wrongly  blazoned  Haydon. 
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As  to  the  Savery  shield  (p.  7),  Mr.  Maxwell  Adams  seems 
to  think  that  proving  the  Servington  heiress  marriage 
explains  it  ;  but  how  about  the  fourth  quarter,  which  is, 

"  Quarterly  arg.  and  gu"  This  is  a  very  old  coat,  and,  of 
course,  in  connection  with  Devon  one  might  call  it  Say, 
but  I  can  find  no  early  connection  with  any  family  bearing 
this  coat  in  the  Savery  pedigree.  Has  it  been  wrongly 
blazoned  ?  and,  if  painted,  redaubed  ?  since  the  marshalling 

generally  follows  certain  rules,  and  this  should  be  the  same 
as  the  first  quarter,  Savery  ;  so  it  remains  a  query. 

F.W. 

1 6.  MOTTOES. — Can  any  of  your  readers  give  me  authentic 
information  as  to  the  earliest  known  date  of  the  assumption  of 

Mottoes.     I  may  add  that  I  possess  a  most  interesting  carved 
and  emblazoned  panel  of  my  family  arms,  with  the  motto,  as 

still  used,  "  Nee  Elata  nee  Dejecta."     The  panel  contains  two 
shields,  one  the  arms  of  William  Northmore,  simply  "  Gules  a 

lion    rampant,    or"       The    other    the    same    arms    impaling 
Knapman   for  his  first  wife,  "or,  on  a  cross  Gules  between  4 
Cornish  choughs,  ppr.,  Jive  Blocks  of  Tin  marked  with  the  letter  W., 

marriage  1675  "  ;  and  for  his  second  wife,  Hutton,  "  Argent, 

on  a  fess  sable,  three  Stags'  Heads  caboshed,  or,   marriage  1688." 
The  motto  has,  therefore,  been  in  use  at  least  217  years. 

JOHN  NORTHMORE. 

17.  WAS    SIR    WALTER     RALEGH     A     LAWYER  ? — The 
following  paragraph  appeared  in  the  last  volume  (1905)  of  the 
Transactions    of   the    Devonshire    Association    (p.    80),    as    an 
additional   note  to  a  description  of  three  seals  that  formerly 

belonged  to  Sir  W.  Ralegh  : — 

"  Does  Dr.  Brushfield  know  that  Sir  Walter  Ralegh  was  a 
lawyer  ?  I  do  not  know  how  far  this  is  new,  but  the 

Law  Journal  has  recently  stated  that  he  was  called  to 
the  Bar,  and  admitted  a  member  of  the  Middle  Temple 

in  1575.  The  minutes  of  his  admission  state  :  '  Walter 

Rawley  late  of  Lyon's  Inne  gent,  son  of  Walter  Rawlegh 

of  Birdleigh  Devon  Esq.  fine  aos.'  " 
It  may  seem  somewhat  hazardous  to  cast  any  doubt  upon  the 

assertion  that  Ralegh  was  "  called  to  the  Bar,"  although  so 
recorded  in  the  Law  Journal  ;  nevertheless  an  examination 
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of  all  the  facts  relating  to  the  subject  will,  it  is  believed,  show 
it  to  be  incorrect. 

In  1576  George  Gascoigne  published  his  satirical  poem, 

entitled  "  The  Steele  Glas,"  to  which  some  poetical  lines,  18 
in  number,  and  commencing  "  Swete  were  the  sauce,  would 

please  ech  kind  of  tast,"  bore  this  heading  : — "  Walter 
Rawely  of  the  Middle  Temple,  in  Commendation  of  the  Steele 

Glasse." 
Although  Sir  Walter  has  generally  been  credited  as  the 

author  of  these  lines,  yet  the  grounds  of  such  belief  had,  until 
a  recent  period,  amounted  only  to  probability,  and  were  based 

on  the  following  particulars  : — 
1.  The  absence  of  any  other  of  the  same  name  about  that 

period,  of  whom  we  possess  any  record. 

2.  The    motto,    "  Tam    Marti,   quam    Mercuric,"    being 
several  times  repeated  in  this  and  other  of  Gascoigne's 
poems,  and  being  subsequently  assumed  by  Ralegh. 
This,  with  some  other  points  of  a  minor  character, 
were  considered  by  Oldys  (Life  of  Ralegh  (1736), 

xj.)  "  to  shadow  out  the  links  ...  of  some 

acquaintance  between  them." 
3.  In  Ralegh  being  known  subsequently  as  the  writer  of 

many  poetical  pieces. 
On  the  other  hand  Ralegh  asserted  with  some  vehemence 

at  his  trial  in  1603  "  If  ever  I  read  word  of  the  Law  or 
Statute  before  I  was  prisoner  in  the  Tower,  God  confound 

me."  (J.  Shirley,  Life  of  Ralegh  (1677),  117).  And 
Oldys,  after  "  a  diligent  search,"  .  .  .  satisfied  himself 
"  that  there  was  no  such  person  enter'd  as  a  student  of  the 
law  in  that  Inn  [Middle  Temple] ,  by  the  name  of  Walter 

Ralegh,  or  any  other  name  like  it,  &c."  To  this  he  adds, 
"  that  it  might  be  customary  in  the  Inns  of  Court  then,  as  it 
is  now  (1736),  for  a  young  gentleman  to  be  with  a  friend,  or 

have  the  use  of  chambers,  .  .  .  rather  than  be  confin'd 
to  the  singular  ties  of  a  family  in  lodgings,  and  never  read  a 

word  of  the  law  ;  much  less  have  any  purpose  to  practise  it." 
(Op.  cit.  xj.)  Even  as  late  as  1868,  Edwards,  in  his  Life  of 
Ralegh  (vol.  i.,  p.  23),  mentioned  his  inability  to  throw  any 
additional  light  upon  the  matter.  Nor  was  it  until  the  last 
decade  of  the  last  century  that  new  and  convincing  evidence 

was  adduced  to  prove  Sir  Walter's  connection  with  one  of  the 
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Inns  of  Court.  Of  this  the  public  were  first  informed  by  Mr. 
Stebbing  (Life  of  Ralegh  (1891),  12)  that  the  name  was 
included  in  "  a  list  in  two  manuscript  volumes  of  all  members 
of  the  Middle  Temple  from  the  commencement  of  the 

sixteenth  century."  His  name  as  "  a  student  of  the  Middle 
Temple"  is  also  recorded  in  Foster's  Alumni  Oxon.,  pub- 

lished in  the  same  year. 
The  following  is  a  transcript  of  the  entry  in  the  printed 

Middle  Temple  Records  (edited  by  Mr.  C.  T.  Martin 

(1904),  vol.  i.,  p.  204),  amongst  the  "  Admissions  "  : — 
"  1575.  27  Feb.  Walter  Rawley,  late  of  Lyons  Inne, 

gent.,  son  of  Walter  Rawley  of  Budleighe,  Devon,  esq., 

generally  ;  fine,  2os." 
Lyon's  Inn  was  situated  between  Holywell  and  Wych 

Streets,  and,  according  to  Herbert  (Inns  of  Court  (1804), 

p.  276),  was  "  an  appendage  of  the  Inner  Temple."  At  the 
time  of  his  transfer  Ralegh  was  22  years  of  age. 

This  is  satisfactory  proof  of  his  having  been  a  student  of 
the  Middle  Temple  in  1575,  but  affords  no  evidence,  or  even 

probability,  that  he  was  "  called  to  the  Bar,"  or  was,  in  the 
professional  sense,  "  a  lawyer."  His  own  testimony  to  the 
contrary,  already  quoted,  should  be  sufficient  to  disprove  it. 

That  other  than  Law  students  were  always  admitted  to 
reside  in  the  Inns  of  Court,  as  suggested  by  Oldys,  is  amply 
corroborated  by  Mr.  J.  Hutchinson  in  his  Catalogue  of 
Notabk  Middle  Templars  (1902),  from  which  this  extract 
is  taken : — 

"  The  Catalogue  goes  to  establish  the  fact  that  the  Inns  of 
Court,  whilst  primarily  '  institutions  set   apart  for  the 
study  and  practice  of  the  Law,'  have  at  all  times  kept  up 
the  character  originally  attributed  to  them  as  the  resort 
also  of  students  whose  object  was  general  culture   as 

much  as  professional  training."     (Pref.  X.,  xj.) 
Based  on  his  knowledge  of  the   Records,  Mr.  Hutchinson 

informs  me  that  so  long  as  the  students  attended  at  Moots, 
&c.,  and  paid  their  fines,   no  notice  seems  to  have  been  taken 
by  the  authorities  as  to  the  objects  of  their  study. 

The  question  as  to  whether  Sir  W.  Ralegh  was  "  a 
lawyer  "  or  not  may,  therefore,  be  answered  with  a  decided 
negative. 

T.  N.  BRUSHFIELD,  M.D. 





• 
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1 8.  TOMB  AT  BOVEY  TRACEY. — I  send  you  a  photograph 
of  a  tomb  in  Bovey  Tracey  Churchyard,  which,  perhaps,  you 
may  consider  interesting  enough  to  insert  in  Devon  Notes  and 

Queries.     It  was  erected  to  the  memory  of  "  Maria,  daughter 
of  Thomas   Gardyner,    of  Grove    Place,    in    the   County  of 

Buckingham,  Esqre.,  and  wife  of  James  Forbes,  Vicar  of  this 

Parish,  who  died  16  June,  1655."     Such  is  the  inscription  on 
the  tomb.     It  is  ark  shaped,  with  three  pinnacles,  on  one  a. 

rose  with  "Surgam,"  the  next  a  mermaid  with  "  Vivam,"  the 

third  a  thistle  with  "  Canam."     There  is  an  inscription  below, 
but  only  a  word  here  and  there  can  be  made  out. 

I  find  the  following  entry  in  the  Parish  Register  in 
connection  therewith  : — 

"  Maria,  the  wife  of  James  Forbes,  Vicar  of  this  Parish, 
and  Chaplaine  to  King  Charles  the  First,  the  daughter 
of  Thomas  Gardyner,  of  Grove  Place,  in  the  Countie  of 

Buckinghame,  Esqre.,  who  died  Sextene  of  Juni,  nere 
noon,  and  buried  Thursday,  the  twentie  one,  anno  dom, 

1655.     So  subscribes  her  sad  husband,  Ja.  Forbes." 

A  long  account  of  James  Forbes  will  be  found  in  Walker's 
Sufferings  of  the  Clergy. 

W.  B.  VERB  STEAD. 

19.  RICHARD      HILL,     OF      MORETON,     ALDERMAN     OF 

LONDON. — The  following  notes  respecting  a  Devon  man  who 
took  part  in  the   Republican  government  of  Cromwell  may 

have  some  interest  for  readers  of  D.  N.  <§*  Q.,  especially  as 
Hill,  though  somewhat  obscure  in  origin,  seems  to  have  borne 
an    excellent    character    among    his    contemporaries.      The 

information   is  derived   from  wills,  State   papers,  and  other 

records,  and  some  papers  in  the  possession  of  his  brother's 
descendants. 

Richard  Hill  was  born  probably  at  Moretonhampstead 
about  the  year  1600.  His  baptism  does  not  occur  in  the 

parish  register,  which  begins  in  1603,  but  he  was  most  likely 
the  eldest  son.  His  father,  Thomas  Hill,  lived  at  the  hamlet 
of  Slancombe,  in  Moreton,  and  carried  on  the  trade  of  a  tanner 

there,  dying  in  1648-9  at  an  advanced  age.  His  mother's 
name  was  Jane,  but  of  her  nothing  is  known.  The  first 
definite  reference  to  Richard  occurs  in  the  marriage  license 

dated  nth  March,  1630-1,  granted  to  him  and  Agnes, 
E 



50  Devon  Notes  and  Queries. 

daughter  of  Thomas  Trewolla,  of  Mevagissey,  by  the  Bishop 

of  Exeter.  He  is  described  therein  as  "of  Moreton,"  but 
soon  afterwards  we  find  him  settled  in  London  as  a  married 

man  and  a  cordwainer.  In  the  Register  of  the  Cordwainers' 
Company  is  an  entry  recording  that  "  William,  son  of  Thomas 
Hill,  tanner,  of  Mooretonhamsted  in  Devon,  was  bound 
apprentice  to  Richard  Hill,  citizen  and  cordwainer  of  London, 

25  July,  1632,"  so  that  he  was  very  early  a  freeman  of  the 
City,  and  had  embarked  in  business  there  on  his  own  account. 
It  was  in  1632  that  he  took  a  lease  of  a  house  in  Lime  Street 

at  a  rent  of  ̂ "30  a  year,  a  considerable  sum  in  those  days. 
The  house  stood  in  the  parish  of  St.  Dionis,  Backchurch,  and 
was  destroyed  in  the  Great  Fire.  An  interesting  inventory 
of  his  goods,  taken  for  probate  in  1660,  mentions  every  room 
in  the  house  and  the  furniture  then  remaining.  A  copy  is  in 
the  British  Museum,  and  another  among  the  family  MSS., 
but  it  is  too  long  to  quote  here.  The  curious  reader  is 
referred  to  an  article  on  it  in  the  Gentleman  s  Magazine  for 
May,  1904,  in  which  the  details  are  mentioned  at  some  length. 

Hill's  business  capacities  and  Parliamentary  sympathies 
led  to  his  appointment  on  2  June,  1643,  with  Samuel  Avery, 
Thomas  Barnadiston,  and  William  Hobson,  as  "  Treasurer 
and  Receiver  of  all  Monies  as  shall  come  in  upon  the 

Ordinance  of  Sequestrations."  The  Committee  sat  at 
Goldsmiths'  Hall,  and  during  the  seven  years  of  its  existence 
was  a  powerful  instrument  in  the  spoliation  of  Royalist 

"  malignants."  Many  of  the  official  papers  are  in  existence 
bearing  the  handwriting  of  the  Treasurers,  both  in  the  British 
Museum  and  the  Record  Office.  He  was  also  associated  with 

a  Mr.  William  Pennoyer  in  buying  arms,  ammunition,  and 
stores  for  the  Army,  a  work  in  which  they  were  sometimes 

interrupted  by  the  King's  agents  and  the  Dutch. 
Hill's  services  were  found  so  useful  by  the  Cromwellian 

government  that  he  was  constituted  a  Commissioner  on  2yth 
July,  1652,  with  Samuel  Wilson  and  Robert  Turpin, 

"  for  the  surveying,  appraising,  and  disposing  of  such 
goods,  merchandise,  and  comodities,"  as  should  be  taken 
in  the  war  with  the  Dutch ;  and  they  were  to  "  use 
all  good  wayes  and  meanes  for  the  sale  and  dis- 

posing of  such  goods  for  the  best  advantage  of  the 
Commonwealth."  This  office  he  held  until  his  death  in  the 
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early  part  of  1660,  and  it  seems  to  have  caused  him  a  good 
deal  of  worry  and  trouble.  From  references  in  the  State 
papers  we  find  that  he  went  down  to  Plymouth  in  1654,  an<^ 
was  laid  up  there  with  illness  while  engaged  on  business  in 
May,  1655.  During  his  public  duties  he  apparently  kept  up 

his  connection  with  the  Cordwainers'  Company,  and  became 
Master  in  1656,  on  which  occasion  he  presented  the  Company 
with  a  piece  of  plate,  which  was  afterwards  sold  to  defray 
the  expenses  of  the  Great  Fire. 

On  7  Dec.,  1654,  Richard  Hill  was  elected  Alderman  of 
Candlewick  Ward,  and  appointed  one  of  the  Aldermen  for 
securing  the  peace  of  the  City  on  25  Mar.,  1656.  Two  days 
afterwards,  however,  he  was  discharged  on  payment  of  a  fine 

of  ̂ 400  to  the  Chamber  of  London,  no  doubt  owing  to  ill- 
health  and  the  pressure  of  other  work.  He  died  at  his  house 

in  Lime- street,  and  was  buried  at  the  parish  church  of  St. 
Dionis,  18  Jan.,  1659-60,  with  a  funeral  for  which  the 

"duties"  amounted  to  £•$  us  lod.  His  will  is  dated  26 
Feb.,  1658-9,  and  mentions  his  widow  Agnes,  and  his  sons, 
Abraham  (afterwards  one  of  the  founders  of  the  Royal  Society), 

Thomas  (executor),  and  Samuel.  He  left  ̂ "7,811,  partly 
in  cash,  stock  in  the  East  India  Company,  the  lease  of  a 
house  at  Mevagissey,  moneys  due  to  him,  and  shares  in 
various  merchant  ships  and  adventures.  An  interesting, 

but  somewhat  negative,  testimony  to  Hill's  character,  all  the 
more  remarkable  as  it  comes  from  a  political  enemy,  is 

contained  in  a  virulent  little  pamphlet  published  "in  the 

first  year  of  England's  Liberty  after  almost  twenty  years, 
Slavery."  The  anonymous  writer  gives  "  a  list  of  such 
Aldermen  and  Common-Councilmen  and  others,  as  made 

profit  by  the  continuance  of  the  War,  Excise,  Taxes,  &c."  ; 
and  while  he  garnishes  the  various  names  with  the  most 
abusive  remarks  he  can  lay  his  pen  to,  he  passes  over  Hill 
with  this  harmless  sentence,  "  Richard  Hill,  a  receiver  of  one 

per  cent,  of  merchants'  goods  for  redemption  of  captives,  and 
a  Commissioner  for  sale  of  prize  goods,  and  was  called  to  an 

account  by  his  Master  before  his  partners  and  he  were  ready." 
R.  H.  ERNEST  HILL. 

20.  HILL  AND  NORSWORTHY. — The  following  pedigree  is 
extracted  from  the  Bill  and  Answer  of  a  Chancery  Suit,  dated 
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July,  1696,  and  as  it  refers  to  Devonian  individuals,  it  may 
be  cf  interest  to  genealogists  of  the  County. 

Thomas  Hill,  of  Moretonhampstead,  Yeoman, 
deceased  before  1696.  = 
  1 
I 

Thomas  Hill  =  Ann.  dau.  of  John  =  Matthew 
1st  husband. Ellis,  living  1671, 

but  d.  before  1696. 

Norsworthy, 

2nd  husband. 

John  Hill,  sold  the  property 
of  '•  Bowd  "  in  Moreton  (?)  to 
M.  Norsworthy,  senior,  for 
£120  by  deed,  dated  21  Aug., 
1686.  = 

J   

John  Hill,  of  Moreton. 
tayler,  plaintiff. 

John 

Norsworth
y. Matthew        =  Ann,  dau.  of 

Norsworthy,      John  Coryndon, 
defendant  of  Bratton 
in  suit.  Clovelly. 

Hill  v.  Norsworthy.  Before  1714. 
Bridges,  No.  3,  No.  285.     P.R.O. 

R.  H.  ERNEST  HILL. 

21.  THE  WESTERN  REBELLION  OF  1549. — I  seek  infor- 
mation upon  the  following  points  in  connection  with  the 

history  of  the  Western  Rebellion  of  1549,  when  the  church- 
services  in  English  were  introduced.  I  should  also  be  glad 
•of  any  references  to  local  documents,  parish  registers, 
municipal  records,  &c.,  containing  any  mention  of  events, 
however  insignificant.  I  am  familiar  with  the  standard 
works  on  the  subject,  and  have  examined  all  the  usual  sources 
of  information,  e.g.,  the  Record  Office. 

(1)  There     were    two     proclamations     relating    to    the 
rebellion,  dated  respectively  nth  and  i2th  July,  1549.     Are 
either  of  these  known  to  exist  in  any  Devon  collection  ? 

(2)  There  appear  to  have  been  three  sets  of  "  Articles  " 
or  "  Demands  "  of  the  rebels,  consisting  of  7,  15,  and  8  items 
respectively.     Of  these    I   have    found   contemporary   copies 
of  the   set  of  15  only.     I  desire  reference  to   copies  of  the 
others,  whose  substance  can  be  gleaned  from  the  replies  only. 

One,  I  believe,  was  styled  the  "  Supplication  of  the  Commons 
of  Cornwall." 

(3)  There  is  a  black-letter  book  entitled  "  A  Copye  of  a 
letter  contayning  certayn  newes,  &  the  articles  or  requestes 

of    the    Deuonshyre    &    Cornyshe    rebelles.      M.D.    xlix." 
This  contains  (a)  the  letter  and  (b)  the  Articles.     There  is  a 
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copy  in  a  Devon  collection  with  which  is  bound  (c)  "  A 
Message  sent  by  the  King,"  printed  by  Richard  Grafton, 
July,  1549,  "Cum  priuilegio  ad  imprimendum  solum."  In 
the  Lambeth  Palace  Library  there  is  a  copy  containing 
(a),  (b),  and  (c),  as  above,  and  a  copy  of  (c)  alone.  In  the 
Library  of  Corpus  Christi  College,  Oxford,  is  a  copy  of 
(a)  and  (b),  with  slight  verbal  additions  to  the  former.  Ames, 
in  Typo.  Antiq.,  describes  an  edition  printed  by  Edward 
Whitchurch,  containing  (a),  (b),  and  (c),  said  to  be  in 

"Twelves,"  whereas  Grafton's  edition  is  styled  octavo.  I 
wish  particularly  to  find  a  copy  of  Whitchurch's  edition,  and 
should  like  to  know  of  other  copies  of  Grafton's. 

(4)  In   one  of  the    King's    Messages,   after   saying  the 
French   threaten  to  take  the  "  Hand  of  Sylly,"  occurs  this 
passage :  "  or   ells   as   they   brute    to    land   in    Cornwall   or 
Devonshire    and    there    as    our    especiall    sheweth    take   a 
gentylmans  howse  which  is  almost  an  He  and  more  then  half 

environed  in  the  Sea."     Can  this  be  identified  ? 

(5)  A  Proclamation  was  issued  iyth  May,  1548,  pardon- 
ing the  Cornish  rebels  of  the  earlier  rising,  with  exceptions^ 

Is  there  any  copy  known  beside  that  in  the  British  Museum  ? 
In  it  occur  the  names  Vion  and  Dion.     Are  these  Cornish 
Christian  names  ? 

(6)  There  was  a"tumulteous  assembly  "  because  of  the 
valuation  of  church  goods  at  Penwith,  in  Cornwall,  prior  to 
i  yth  December,  1547,  and  a  disturbance  about  the  same  time 
at  Penryn.     Probably  both  refer  to  the  Collegiate  Church  of 
Glasney.     Is  there  any  other  account  of   this  event  beside 
those  given  in  the  Acts  of  the  Privy  Council  (II.,  535),  and 
the  Cecil  MSS. 

(7)  Is  the  date  of  the  siege  of  Trematon  Castle  known  ? 

(8)  John  Moreman  and  Richard  Crispin,   clergymen  of 
the  diocese  of  Exeter,  were  imprisoned  for  seditious  preaching. 
Are  any  of  their  sermons  known  ?     Are  their  examinations  by 
the  Archbishop  of  Canterbury  preserved  ?     At  what  date  were 
they  sent  to  the  Fleet,  and  when  to  the  Tower  ?     A  reply  to 

a  sermon  by  Crispin  at  the  "  month's  mind  "  of  Otho  Gilbert is  in  existence. 

Replies  direct  would  be  appreciated. 

Ottery  St.  Mary.  F.  ROSE-TROUP. 



54  Devon  Notes  and  Queries. 

22.  THE  DEVONSHIRE  MATRIMONIAL  MARKET. — It  may 
interest  some  of  our  readers  to  know  that  the  practice  of  wife 
selling  remains  in  existence,  and  that  very  strange  ideas  with 
regard  to  its  validity  are  still  current  in  the  county. 

A  sale  may  apparently  be  effected  either  by  private 
arrangement  or  by  public  auction,  and  in  neither  case  do 
the  prices  obtainable  seem,  as  a  rule,  to  run  high.  The 
husband  naturally  considers  the  result  more  satisfactory  if  a 
good  sum  can  be  obtained  for  his  wife,  but  when  the  course 
of  matrimony  has  arrived  at  a  crisis,  he  commonly  seems  to 
feel  that  it  is  better  to  accept  the  market  price  of  the  day 
than  it  is  to  lead  her  home  again  to  resume  conjugal  life. 

Most  alarming  sacrifices  are  consequently  often  submitted 
to,  but  still  there  are  exceptional  cases,  as  I  shall  endeavour 
to  prove.  My  attention  was  recently  called  to  the  matter 
when,  in  March  of  this  year,  I  was  investigating  in  North 
Devon  a  most  remarkable  instance  of  suicide,  and  a  still  more 
remarkable  verdict  thereon.  My  informant  was  an  old 
poacher  and  fisherman,  and,  speaking  of  the  deceased,  he  said 
casually  that  he  came  of  a  curious  family,  and  that  he  himself 

could  well  remember  to  have  seen  the  dead  man's  grandfather 
leading  his  grandmother  on  a  halter  to  be  sold  by  public 
auction  in  Great  Torrington  Market.  The  reserve  price  was, 
in  this  instance,  fixed  at  eighteenpence,  but  as  no  one  would 
give  so  much  money,  the  husband  had  to  take  his  wife  home 
again  and  resume  matrimonial  intercourse.  Children  were 
born  to  them,  and  the  ultimate  result  was  the  suicide. 

On  being  asked  whether,  in  such  instances,  the  neighbours 
generally  considered  the  transactions  legitimate,  old  John 
Badger  (so  called  in  a  former  publication)  replied  in  the 
affirmative :  he  declared  that  the  vendor  was  held  to  be  free 

to  wed  again,  and  the  purchaser  to  be  liable  for  the  main- 
tenance of  the  woman,  but  not  until  money  had  changed 

hands  over  the  bargain. 
This  statement  reminded  me  of  a  case  which  occurred  at 

North  Bovey  shortly  before  I  became  Incumbent  of  the  living 
in  1868.  This  can  be  easily  verified. 

A  man,  whose  name  I  can  give,  walked  into  Chagford,  and 
there,  by  private  agreement,  sold  his  wife  to  another  man  for 
a  quart  of  beer.  When  he  returned  home  with  the  purchaser, 

the  woman  repudiated  the  transaction,'  and,  taking  her  two 
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children  with  her,  she  went  off  at  once  to  Exeter,  and  only 

came  back  to  attend  her  husband's  funeral,  at  which,  unless  I 
am  mistaken,  I  officiated. 

Mr.  Roberts,  the  present  old  clerk  of  Wolborough,  tells  me 
that  he  has  heard  his  father  say  that  he  knew  of  several 
instances  of  the  kind  now  under  consideration,  but  that  he 
does  not  think  that  in  South  Devon  the  arrangement  was 
often  considered  legal.  In  the  north  of  the  county  people 
were  less  enlightened. 

The  last  and  most  recent  instance  which  has  come  within 

my  cognisance  did  not  occur  in  Devonshire,  but  in  the  vicinity 
of  Chichester,  where  all  the  parties  concerned  are  now  alive 
and  resident.  The  man  in  this  case  sold  his  wife  in  the 

spring  of  the  year  1898,  and  the  price  realised  was  seven 
shillings  and  sixpence.  The  woman  had,  at  the  time  of 
purchase,  four  children,  and  she  took  them  all  with  her  to 
her  new  home.  The  children  regularly  attend  school,  and 
are  known  by  the  name  of  their  father,  but  the  mother  bears 
the  name  of  the  purchaser.  These  children  are  well  cared 
for,  and  the  family  relations  are  apparently  harmonious.  The 
husband  is  living  with  another  woman,  but  I  do  not  know 
that  any  ceremony  has  been  performed,  although  one  would 
seem  (by  custom)  to  be  required,  as  in  her  case  no  money 
has  changed  hands.  This  case  can  be  easily  verified,  and  is 
generally  known  in  the  neighbourhood  of  Chichester. 

These  are  all  the  instances  of  wife  selling  that  I  can 
remember,  but  other  contributors  to  Devon  Notes  and  Queries 
may  be  able  to  throw  further  light  upon  the  supposed 
legality  of  the  practice.  It  is  still  very  generally  believed 

that  a  complete  separation  of  seven  years'  duration  con- 
stitutes a  divorce  in  the  eyes  of  the  law,  and  there  may 

be  other  methods  by  which  uncongenial  marriages  are  sup- 
posed to  be  dissolved.  W.  H.  THORNTON. 

23.    EXETER  SILVERSMITHS. — In  the  South  Molton  Church- 
warden's accounts  I  find  the  following  entry,  A.D.  1835  to  1836 : 

"May  iyth — Pd.   Mr.  Adams,  of  Exeter,  Silversmith,  as 

per  bill,  £j  iys.  6d." 
Can  any  reader  inform  me  if  the  business  still  exists  ?  If  so, 
can  the  successors  tell  me  for  what  this  money  was  paid  ? 

HELEN  SAUNDERS. 
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24.  YARDE  FAMILY  (III.,  p.  239,  par.  187). — I  thank 
Mr.  Hicks  for  his  reply  to  my  query,  as  it  goes  a  little 
further  back,  but  it  is  not  possible  now  to  link  it  on  to  the  last 

generation  either  in  Tucketfs  or  the  Harleian  Visitation 
Pedigrees.  Perhaps,  as  Christian  names  very  often  run  in 
different  branches  of  a  family,  the  fourth  Yarde  pedigree  in 
the  Visitation  is  the  most  likely,  which  finishes  with  Edward 

Y.,  of  Tresurer's  Beare,  who  married  Briget  Radford,  and 
signs  the  pedigree.  He  was  the  son  of  Francis,  of  the  same 
place.  I  therefore  send  a  query  whether  Edward  and  Briget 
had  any  son  Francis,  who  might  be  the  ancestor  of  Mr. 

Hicks'  pedigree  ?  F.  W. 

25.     SONGS   OF    THE  WEST. — Those  who  were  privileged 
to    hear    the    lecture    given    by    Mr.    Cecil    Sharp    at   the 
Princetown     meeting     of     the     Devonshire    Association    on 

Western  Melody  and  Song,  illustrated  by  Mr.  Baring-Gould 
and  by  examples  rendered  by  other  vocal  amateurs,  are  not 
likely  soon  to  forget  it.     It  was  a  most  interesting,  charming, 
and  instructive  lecture.     An  opportunity  is  now  afforded  of 
renewing  acquaintance  with  these  songs  at  home.     A  volume 

is  before  us,  edited  by  Mr.  Baring-Gould  (Songs  of  the   West: 
Folk  Songs  of  Devon  and  Cornwall  collected  from  the  mouths 
of  the  people    by    S.    Baring-Gould,    M.A.,    H.    Fleetwood 
Sheppard,  M.A.,  and  F.  W.  Bussell,  Mus.  Doc.,  D.D.     New 

edition   edited  by  Cecil  J.   Sharp,  Principal  of  the    Hamp- 
stead  Conservatoire;    Methuen,  pp.  xii.,   247),  at   the   very 
moderate    price    of    53.     We   wish    it   every    succsss.     The 

only    thing    about    it    to    be    regretted    is    the    modernisa- 
tion   of  the    words.     Mr.    Baring-Gould   gives   reasons   for 

this    in   the   introduction,    but    we    have    not    found    them 

convincing.     We    hardly     recognise     "  Tarn    Pearse "     and 
"  Widecombe  Vair  "  under  its  new  spelling  "  Tom  Pearse  " 
and  "  Widdecombe  Fair."      And  we  doubt   much    whether 

the  Devonshire  lad  said,  "  Iss,  I  will."      What  he  did  say 
was   more  likely,  "  Ees  a   wull."      That  reminds  me  of  an 
incident  which  happened  at  one  of  the  Devonshire  Association 
meetings    many   years  ago.      The  late  Mr.   Pengelly,    who 
prided   himself  on  strict  accuracy  and  close  observation  of 
facts,  was  giving  an  instance  of  dialect,  and  declared   that 
when  a  child  carrying  a  jug  of  milk  fell  down  in  the  street 
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of  Torquay,  he  saw  a  man  catch  up  the  child,  and  as  he  did 

so  he  heard  him  exclaim,  "  Ees  her's  abrokt  it."  A  voice 
from  the  far  end  of  the  hall  interrupted  :  "  He  never  said 
that  ;  no  Devonshire  man  ever  said  that."  Consternation 
seized  the  assembly.  There  was  a  dead  silence.  Who  was 
the  daring  man  who  ventured  to  contradict  the  great  man, 
the  master  of  facts  ?  But  the  interrupter  was  not  to  be 

cowed.  "  No  Devonshire  man,"  he  repeated,  "  ever  said, 
'  Ees  her's  abrokt  it.'  What  he  did  say  was,  '  Ees  ers 
abrokt  un.'  '  OSWALD  J.  REICHEL. 

26.       MUNGEY     OR     MONGEY     FAMILY,     TOPSHAM.  -  In     the 

south-east  porch  of  St.  Margaret's,  the  parish  church  of 
Topsham,  where  there  is  very  constant  traffic,  is  to  be 
found  what  I  believe  to  be  the  oldest  inscribed  memorial 

in  the  church.  The  greater  portion  of  the  lettering  has  been 
worn  away  by  the  feet  of  worshippers,  but  such  as  remains 
I  think  is  worth  preserving.  The  illustration  gives  some 
some  idea  of  the  condition  of  the  stone,  which  is  of  Purbeck 
marble,  about  5ft.  by  3ft.  6in.  The  oldest  inscription,  dated 

1525,  reads  :  —  "  Pray  for  ye  solle  of  Mathon  Mugey  ye 
wch  depted  ye  12  day  of  .  .  .  ."  Two  other  individuals, 
anxious  for  a  cheap  memorial,  have  used  the  plain  centre  of 
this  stone  for  their  own  record,  one  of  which  reads  : 

"  Here  lyeth  the  body  of  Nicolas  Elsdon,  merchant, 
.....  was  buried  the  ....  day  of  August." 

The  Elsdons  were  a  numerous  family  in  Topsham  at  this 
time  and  Nicolas  Elsdon,  who  was  buried  on  the  i2th  August^ 
1644,  was  churchwarden  from  1634  to  1636.  I  believe  the 
upper  inscription  is  also  to  one  of  the  Elsdon  families,  but 
the  lettering  is  so  much  worn  that  it  is  indecipherable. 

With  regard  to  the  Mungey  or  Mongey  family,  I  have 
found  in  the  P.C.C.  at  Somerset  House,  the  will  of  Thomas 
Mongey,  the  father  of  Mathew,  whose  memorial  is  here  re- 

produced. I  add  an  abbreviated  copy  of  Thomas  Mongey  's 
will,  shipowner  and  merchant,  of  Topsham,  dated  loth 

January,  1513-4,  and  proved  22nd  March,  1513-4,  also  of 
his  son,  Mathew  Mongey,  dated  the  ist  August,  1524,  proved 

The  above-mentioned  Mathew  was  a  man  of  considerable 
importance  in  the  village,  and  is  mentioned  in  the  will  of 
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William  Shere,  1523,  whose  executor  and  relative  he  was. 
He  owned  part  of  the  Manor  of  Chardstock,  Dorset. 

It  will  be  noticed  that  Mathew  Mongey  desired  to  be 
buried  in  the  Church  of  Holy  Mary,  Topsham.  In  another 

will  I  find  that  the  Fraternity  of  St.  Mary,  in  the  parish 
church  of  Topsham,  is  mentioned.  I  believe  that  this  was 

a  chantry,  and  that  the  altar  may  have  been  placed  near  the 
old  piscina  in  the  bottom  of  the  tower. 

I  shall  be  much  obliged  if  any  of  your  readers  who  may 
have  interesting  manuscripts  in  connection  with  this  parish, 

either  wills  or  deeds  of  property  or  records  of  old  inhabitants, 

will  oblige  me  with  the  loan  of  them  with  a  view  to  com- 
piling a  history  of  this  interesting  parish. 

P.C.C.  (Fetiplace,  33.) 
Will  of  THOMAS  MUNGEY,  of  Topsham,  co.  Devon. 

Dated  : — loth  January  1513  (4). 
I  bequeath  to  the  parish  church  of  St.  Margaret,  Topsham,  ̂ 8. 
To  William  Moyne,  £8. 
To  Thomas  Mungey,  £8. 
To  the  Convent  of  the  Black  Friars,  Exeter,  6/8  &  to  the  Grey 

Friars  there,  6/8. 
To  Nicholas  at  Will,  £8. 

To  my  servants,  Mary  the  elder  &  Eliz.  More,  4O/-  each. 
To  my  other  servants,  2od  each  and  to  my  godchildren,  I2d  each. 
To  a  priest  to  sing  for  me  for  four  years,  £24. 
To  Richard  Mungey,  £4. 

To  my  son,  Mathew,  my  ship  called  the  "  Gabriel." 
To  my  daughter,   Joan,  £20,   to  find  her  until   she  be  15  years  of 

age,  and  then  £100  for  her  marriage. 

Residuary  legatee  &  executrix  : — My  wife,  Christian. 
Supervisors  : — Sir  William   Smythe  &  Nicholas   Sketyn,  &  give  to 

each  40/-. 
Witnesses  : — Sir    Charles    Pitford,     curate    there,     Roger    Michill, 

William  Atwill,  Ambrose  Havell,  Thomas  Elly  and  others. 

Proved  : — 22d    March,    1513-4,   by    Wm.    Crowland,   procurator  to 
the  relict. 

P.C.C.  (Bodfelde,  35.)  (Latin.) 
Will  of  MATHEW  MONGEY 
of  Topsham,  co.  Devon. 
Dated  :— I  Aug.  1524. 

I  desire  to  be  buried  in  the  Church  of   Holy  Mary,  Topsham. 

I   bequeath  to   the  cathedral  of  Exeter,  2O/- ;    to  Topsham.  Church 

for  tithes  forgotten,  &c.,  io/-  ;  to  St.  Margaret's  for  vestments,  ̂ 3-6-8. 
To  each  of  my  sons  and  daughters,  £10,  at  their  coming  of  age. 
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To  my  wife,  Joan,  all  the  interest  &  term  I  have  by  assignment 
of  Wm.  Shere,  in  co.  Dorset,  &  in  all  lands,  Mills,  &c.,  specified  in 
an  Indenture  made  between  Henry,  Bishop  of  Salisbury  &  Wm.  Shere, 
dated  in  the  Feast  of  St.  Michael  the  Archangel,  16  Henry  VII,  for 
the  term  of  years  therein  specified. 

I  desi-e  my  wife  to  have  prayers  said  for  my  soul  and  that  of 
said  Wm.  Shere,  my  parents,  &c.,  in  the  Church  of  Topsham,  to  be 
paid  out  of  the  profits  of  Chardestock  Manor. 

To  my  curate,  John  Picton,  to  pray  for  my  soul,  3/4. 

Res.  leg.  &  ex'x  : — My  said  wife,   Joan. 
Supervisor  : — Hugh  Prest  &  give  him  for  his  trouble  20/-. 

Witnesses  :  Sir  John  Picton,  curate,  Sir  Wm.  Smyth,  clerk,  Peter 
Tailor,  Henry  Tanke,  John  Marshall,  Henry  Birde  and  others. 

Proved  : — 10  July  1525,  by  John  Talkay,  public  notary,  procurator 
to  sd  Joan,  relict  &  executrix. 

H.  WILSON  HOLMAN. 

27.  VOTIVE  FIGURES  IN  STAINED  GLASS. — May  I  be  per- 
mitted to  ask  your  readers  if  any  of  them  can  inform  me  of  the 

existence  of  any  votive  figures  in  stained-glass  windows  in 
Devon  or  Somerset  churches  ?  I  refer  to  the  little  secular 

effigies,  either  of  donors  or  of  the  persons  to  whose  memory 
the  windows  may  be  dedicated,  which  are  generally  found 

in  the  lower  portions  of  the  larger  lights.  There  is  a  some- 
what mutilated  example  at  Ashton  (particulars  of  which  may 

be  seen  in  a  paper  read  by  me  before  the  Exeter  Diocesan 
Architectural  Society  in  March  last)  and  another,  with  many 
other  interesting  scraps,  is  in  the  east  window  of  the  north  aisle 
of  Bampton  Church.  Both  are  in  armour  ;  both  bear  shield- 
shaped  scraps  of  common  glass,  probably  replacing  coats-of- 
arms  ;  and  both  kneel  at  prie-dieux.  Another  fine  example, 
in  the  east  window  of  Beer  Ferrers  Church,  depicts  Sir 
William  Ferrers  and  the  Lady  Matilda,  his  wife,  kneeling 
face  to  face.  Both  are  clad  in  robes  which  show  the  rebus- 

like  bearings  of  the  Ferrers  family — the  horse-shoes  on  the 
bend — and  Sir  William  bears  in  his  uplifted  hands  a  model 
of  the  church  of  which  he  was  the  founder.  The  attitude  of 

prayer  ;  the  almost  invariable  presence  of  armorial  bearings, 
whether  on  shield  or  surcoat  ;  and  (in  England)  the  diminu- 

tive size  of  these  votive  figures  as  compared  with  those 
entering  into  the  composition  of  the  subject  of  the  window, 
are  all  characteristic  of  the  figures  of  which  I  am  in  search. 

T.  MORRIS  DRAKE. 
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28.  A  MODBURY  CHURCHWARDENS'  ACCOUNT. — Miss 
Elizabeth  D.  Andrews,  of  Traine,  Modbury,  has  been  good 
enough  to  send  me  a  leaf  which  has  evidently  come  from  an 
account-book  of  the  Wardens  of  the  Church  of  St.  Peter,  at 
Modbury.  We  have  transcribed  this  for  our  readers  and  print  it 
herewith.  There  are  some  entries  which  are  of  interest,  such 

as  the  Annuity.  Local  knowledge  will,  no  doubt,  inform  us  what 
this  was,  or  is,  as  well  as  the  entering  of  the  fine  of  one  penny, 
in  respect  of  which,  near  the  end  of  the  account,  four  shiliings 
was  paid.  The  Catechism  costing  two  shillings,  no  doubt, 
was  the  Catechism  of  Dean  Nowell,  the  use  of  which  was 

begun  in  1570,  and  the  Articles  were  the  well  known  ones  of 
Archbishop  Whitgift,  which  about  that  time  were  passed  as 

Canons.  The  payment  of  sixteenpence,  too,  for  Peter's 
penny  is  very  curious ;  these  payments  are  discussed  in  an 

interesting  article  in  the  Transactions  Exeter  Diocesan  Archi- 

tectural, &>c.,  Society,  vol.  II.,  3rd  ser.,  p.  132,  by  the 
Rev.  Edward  V.  Freeman. 

The  Accompt  of  John  Edgecumbe  and  Phillipe  Hille  Wardens  of 
of  the  Church  of  Modhury  had  and  taken  the  third  daye  of  December  yn 

the  xxiii*  yere  of  the  Rayne  of  oure  Soverayne  lady  Elizabeth  by  the  grace 
of  God  of  England  ffraunce  and  Ireland  queen  defender  of  the  ffaythe. 

It  Rec  at  the  Comynge  yn  to  oure  offyce  of  the  pishyoners  ij 

It  Recd  of  Thomas  Baker  for  his  mothers  grave  vjs   viijd 
It  Recd  of  Richard  ffutterell  for  the  Annuytye  dew  the 

yere  past  for  one  yere  and  halfe  Dewe  at  Mychel- 
mas  last 

It    Recd  of    the    newe    Ratement    set    downe  by  the 
pishyoners     -  -  viiju  xs    iiijd 

Jit  of  John  Svvete  for  his  father  and  mothers  buryall  xiijs   iiijd 
Itmtbe  brothern  [word  illegible.] 

[illegible.]     [   ]     [   ] 
*Sm  totall  rec       -  -  XXH  xviij*   ii 
JItm  more  of  ffutterell  of  Annytie  Dewe  before  oure  as 

will  appear  by  his  accompt. 

It  paid  to  Michell  Oldryffe  for  candels  for  the  Church      -  vijd 
It  paid  to  Phyllype  Osborne  for  bryngyng  Welche  to 

Brydewell      ....  vj8    id 

It  paid  to  the  archdecon's  vysitation  in  expenses  xijd 
It  paid  to  the  glasyer  for  mendyng  the  Church  wyndowes  xixs    iijd 
It  for  dry  wood  for  the  glasyer  iij* 
It  to  a  man  tendyng  the  glasyer  three  dayes     -                -  xijd 
It  lyme  for  the  glasier                                           -  jd 
It  for  High  Rent  payd  to  John  Luger                                 -  iij* 
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It  for  entrying  the  fyne  [fine]  -  -  jd 
It  payd  for  a  bell  coller        ....  xxd 
It  for  mendyng  of  bell  rollers  -  viijd 
It  payd  to  James  Coker  for  gresse  for  the  bells  xijd 
It  payd  to  Mr.  Honychurch  for  the  prisoners  of  Exetter  vs    vd 
It  payd  for  bred  and  Wyne  for  the  Comunyon  the  hole 

yere  ....  xviijd 
It  for  washyng  the  Church  clothyng  the  whole  yere        -  xiid 
It  for  the  wardens  and  sidesmen  expenses  at  the  Arch- 

decon's  Vysytatyon  at  Plymton  -  vs    ijd 
It  for  Peter's  peny  -  -  xvid 
It  payd  for  the  articles        -  -  xijd 
It  payd  to  the  Deane  -  -  vijd 
It  payd  to  a  haylyar  and  his  boye  for  one  dayes  worke 

fyndyng  himself  -  xijd 
It  for  makjng  of  the  pulpyt  clothe    ...  vjd 
It  payd  to  the  Mawdlen  house  of  Plymton  for  Clynche  -  iiji;  os   vjd 

It  payd  to  Mystres  mary  forhealyng  of  Elytt's  legge  vjs   viijd 
*It  lent  to  John  Gye  for  healyng  ot  his  man  is  legge      -  xxs 

(This  item  is  struck  through.) 

It  payd  for  Cathechisme  bookes         -  ijs 
It  for  mendyng  of  the  Cloke  [?  cloak  or  clock]  ijd 
It  payd  for  the  ffynne  [fine]  ...  jijjs 
It  payd  for  a  stone  and  halfe  of  Ropes  for  the  bells          -  vjs 
It  for  feccyng  home  of  the  same        ...  viijd 
It  for  makynge  of  thys  Accompt        -  -  ijs 
*Sm  of  all  expencs  ...     viij1'  vijs 
Also  we  aske  Alowance  for  that  we  have  Receyted  of 

the   Newe   Statement  as   is  specyfyed   yn    a    byll 

Declarying  what  they  be  that  have  not  payd- 
JItem  the  said  Wardens  pray  to  be  respited  of  [blank  in 

ong.]  of  the  nevve  ratement  for  that  they  are  denyed 
of  the  same  by  such  psones  as  they  here  are  to  shewe 
by  an  estrowe. 

J  In  a  different  handwriting. 

*These  entties  have  been  struck  through. 

J.B.R. 29.  THE  DOMESDAY  BOROUGHS. — We  welcome  the 
Domesday  Boroughs  by  Adolphus  Baliard,  B.A.,  LL.D., 
Town  Clerk  of  Woodstock  (Oxford  Clarendon  Press, 
1904).  It  is  an  interesting  contribution  to  the  subject  of 
the  Domesday  boroughs.  In  six  chapters,  of  which  the 
first  is  introductory,  he  supplies  a  sketch  of  the  tenurial, 
the  internal,  and  the  financial  organisation  of  the  composite 
boroughs,  followed  by  an  account  of  the  simple  and  pre- 
Domesday  boroughs.  The  volume  is  illustrated  by  four  local 
maps.  A  large  amount  of  material  is  here  condensed  in  a 
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handy  form,  and  the  general  view  taken  is  that  of  Professor 
Maitland  in  Domesday  and  Beyond. 

If,  however,  we  may  judge  by  statements  which  we  have 

been  able  to  test,  we  confess  to  a  certain  mistrust  of  Mr.  Bal- 

lard's  figures,  which  to  some  extent  affect  his  conclusions. 
Nothing,  for  instance,  could  be  more  erroneous  than  to  say, 

as  he  does  on  pp.  15,  17,  39,  that  the  three  manors  of  Tavis- 
tock,  Tawton,  and  Kenn  had  houses  in  Exeter  appurtenant  to 
them,  and  that  those  houses  numbered  26.  For  only  one  of 

these  manors  is  stated  in  Domesday  to  have  had  houses  appur- 
tenant to  it  in  Exeter,  viz.,  Kenn.  Certainly  neither  Tavistock 

nor  Tawton  had  any.  The  Abbot  of  Tavistock  had  a  house  in 

Exeter,  but  Domesday  expressly  says  that  he  held  it  in  pledge 
from  a  citizen  (Exeter  Domesday,  fol.  iSob,  n.  239).  Tawton 
was  a  royal  manor  which  had  nothing  to  do  with  Exeter. 

On  the  other  hand,  very  many  more  than  26  houses  were 
held  in  Exeter  by  the  barons,  which  may  or  may  not  have 
been  appurtenant  to  the  manors  which  those  barons  held. 

The  Bishop  of  Exeter  had  48  houses  in  the  city,  besides  2  in 

ruins  (fol.  I2ob,  n.  I26b);  the  Bishop  of  Coutances  had  9, 
besides  i  in  ruins  (fol.  136,  n.  222)  ;  Battle  Abbey  had  8 

(fol.  196,  n.  269) ;  the  Count  of  Mortain  i  (fol.  222b,  n.  35ob) ; 
Baldwin  had  8,  besides  the  12  belonging  to  Kenn  (fol.  315, 

n-  533)  >  Juhel  i  (fol.  334b,  n.  639^ ;  Walter  de  Dowai  10 
(fol.  34gb,  n.  727);  William  Capra  2  (fol.  406,  n.  88ib) ; 
Richard,  son  of  Torolf,  i  (fol.  5o6b,  n.  1347);  Ralf  Paynel  i 

(fol.  460,  n.  1003) ;  Ralf  de  Pomeray  6  (fol.  343b,  n.  6ggb) ; 
Tetbald  i  (fol.  410,  n.  go7b) ;  Godbold  2  (fol.  473,  n.  1056) ; 
Osbern  de  Salceid  i  (fol.  4&2b,  n.  ioi6b) ;  Ruald  i  (Exch., 

fol.  ii5b,  n.  93gb) ;  and  Alured  the  Breton  i  (Exch.,  fol.  115, 
n.  1155).  Here  we  have  a  total  of  112  houses  held  by  great 

lords  in  the  borough,  without  counting  the  Abbot  of  Tavis- 

tock's  i  held  only  as  security  and  the  3  in  ruins — a  very 
different  total  from  26. 

Nor  is  this  error  in  figures  all  of  which  we  have  to 
complain.  In  the  Domesday  Survey  of  Guildford  is  a  passage 
which  is  as  follows : — 

A  second  house  [in  Guildford]  is  that  which  the  Bishop  of  Bayeux's 
reeve  (praepositus)  holds  of  the  manor  of  Biomley.  As  to  this  the  shire- 
men  say  that  he  has  no  other  ri^ht  here  except  that  the  reeve  of  the 
township  married  a  certain  widow  whose  house  it  was  and  the  Bishop 
[then]  put  it  into  his  manor  [of  Bromley]  .  .  . 
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Of  another  house  the  jurors  say :  that  it  goes  with  Bromley  only 
because  it  belonged  to  a  friend  of  the  reeve  [of  Bromley]  and  at  his 
death  it  was  put  into  the  manor  of  Bromley. 

Surely  the  meaning  of  these  statements  is  obvious  enough. 
The  jurors  wish  to  explain  how  two  houses  in  Guildford  came 
to  be  treated  as  parts  of  the  manor  of  Bromley,  and  they  tell  us 

that  the  Bishop's  reeve  at  Bromley  manor  married  the  owner  of 
one  of  them,  and  had  as  an  intimate  friend  the  owner  of  the 
other.  Quite  naturally,  therefore,  the  tenants  of  these  two 
houses  would  look  to  the  Bishop  of  Bayeux  for  protection* 

and  when  they  died  the  Bishop  continued  to  treat  their  suc- 
cessors as  under  the  protection  of  his  manor  of  Bromley. 

Mr.  Ballard  comments  as  follows  : — 
Evidently  a  town  house  was  regarded  as  a  necessary  appurtenance 

to  a  rural  manor  ;  and  as  the  manor  of  Bromley  had  no  such  town  house 
the  praepositus  robbed  a  poor  widow  and  the  estate  of  a  dead  friend  to 
supply  the  needed  appurtenances. 

Could  misrepresentation  go  further  ?  If  plain  facts  are 
thus  perverted  to  sustain  a  theory,  have  we  not  some  reason 
for  mistrusting  the  conclusion  ?  OSWALD  J.  REICHEL. 

30.  MOHUN  AND  MADDOCK  FAMILIES    (III.,  p.  248,  par. 
191). — A   few   lines    from    the   beginning   it   is   stated    that 
Warwick     Mohun    was     the    third    Lord    of    Okehampton. 
G.E.C.,  vol.  V.,  323,  makes  him  second,  and  in  his  note  says  : 

"  John  M.,   his  elder  brother  (aged  5  in   1620),  who  is  often 
considered  to  have  succeeded  to  the  title,  died  unmarried,  and 

sine  prole,  being  buried  at  Kensington,   31  Oct.,   1639,  &c.," 
and  as  the  first  Baron  died  28  Nov.,  1640,  John  could  never 
have  succeeded.  F.  W. 

31.  NORMAN,  CAPT.  GEORGE,  OF  EXETER,  CIRCA  1703. — Can 
anyone  furnish  information  respecting  the  above  ?      I  have 
recently  come  across,  in  an  old  Suffolk  house,  an  oil  painting 
representing  the  head  and  shoulders  of  a  man  wearing  a  fair 
curly  wig  and  a  steel  breast-plate  with  a  robe  thrown  across, 
age  about  45.     On  the  back  of  the  picture  in  contemporary 

lettering  is  the  following : — "  Captain  Geo.  Norman,  of  Exon, 

Devon,"  drawn  by   Mr    Murray,   London,   1703,  prise  (sic.),. 
six  gennes  (sic.).     Other  portraits  in  the  house  are  supposed 
to  represent  members  of  the  old  Suffolk  family  of  Bright,  who 
lived   there  until   about   1770,  when  the  estate  was  sold   to 
George  Chinnery,  Esq.     He  left  it  to  his  nephew  the  Rev. 
William  Bassett ;  the  latter  is  such  a  west  country  name  that 
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it  seems  possible  that  through  them  there  may  be  a  connec- 
tion with  Capt.  Norman,  of  Exeter.  Can  any  of  your  readers 

give  me  any  clue  or  furnish  a  connection  between  the  family 
of  Norman  and  the  families  of  Basset,  Chinnery,  or  Bright  ? 

AN  EAST  ANGLICAN  F.S.A. 

32.  BAKER  AND  SMERDON  FAMILIES. — Has  the  connection 
ever  been  traced  of  the  ancestry  of  the  Bakers  of  Loventor 
and  those  of  the  Bakers  of  Dunstable  House,  Richmond,  both 

families  agreeing  they  have  a  "  common  "  ancestry  ?     Has  a 
pedigree  ever  been  traced  of  the  Smerdon  Family  of  Ash- 
burton,  a  member  of  which  (Susan)  married  Dean  Ireland, 
of  Westminster  ?      Any  notes  on  the  Baker  Family  would 
be  of  use.  C.  E.  BAKER. 

33.  LITERARY  LAND  MARKS    OF    TORQUAY. — Under  this 
title  Mr.  W.  J.  Roberts  has  produced  a  very  pretty  and  in- 

teresting little  book.     As  he  says  in  his  preface,  compilers  of 

guide  books  seldom  refer   to  the  literary  associations  of  any 

place.     With  regard  to  Torquay,  our  author  supplies  this  de- 
ficiency.    Mr.  Roberts  gives  a  goodly  list  of  very  many  writers 

of  eminence  who  have  found  rest  and  refreshment  at  Torquay 
during  the  last   fifty    years,    Tennyson,  Lord    Lytton,   Lord 
Beaconsfield,  and  Mrs.  Browning  among  those  who  are  gone. 

A  much  longer  list,  no  doubt,  might  be  made,  but  it  would  not 
be  easy  to  associate  particular  houses  with  visitors.     The  book 

is  very  moderate  in  price,  and  the  illustrations  are  good.    EDS. 

34.  COURTENAY  MOTTO. — Can  any  reader  or  any  of  our 
correspondents  inform  the  Hon.  and  Rev.  Henry  H.  Cour- 

tenay  when  the  motto  '  Quod  Venim   Tutum '  was  first  used  ? 
The  older  motto  '  Ubi  lapsus  ?    Quid  fecit  ? '  or   '  Ubi  lapsus  ? 

Quid  fed  ?  '  was  no  doubt  the  earliest  used  by  the  Courtenays. 
It   may    be   that   '  Quod    Verum    Tutum '   was  adopted   when 
Sir   William   Courtenay  was   created   a   Viscount   in    1762. 

Burke  and  other  peerages  give  now  both  mottoes,  but  Doyle, 

in  his  Official  Baronage  of  England,  vol.  i.,  p.  467  and  p.  585, 

assigns  the  '  Ubi  lapsus  ?   Quid  fed  ?  '  to  the  Viscounty,  and 
the  '  Quod  Verum  Tutum  '  to  the  Earldom.  EDS. 

35.  PENROSE     (III.,     p.    237,     par.     179). — Corrigenda: 
Line    8,    Trevena  read  Trevenen ;     Lines    13    and    14,    read 

(Mrs.  Markham) ;  father  of  John  (the  fourth  John  Penrose, 
Head  Master  of  the  school  at  Exmouth.  EDS. 
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known  as  the  Coddon  Hill  beds,  from  a  conspicuous  hill 
about  a  mile  south  of  Barnstaple,  and  forming  the  southern 
side  of  the  valley  in  which  the  black  limestones  of  Venn 

were  formerly  worked.  In  a  quarry,  on  the  north-west 
of  the  hill,  the  beds  are  admirably  shown.  There  are  some 
of  them  almost  as  hard  as  porcelain,  and  of  various  dark 
or  mottled  shades  of  colour,  but  some  are  streaked  with 

white,  like  a  porcelainized  flint,  while  some  of  the  interven- 
ing beds  are  a  powdery  pale  grey  shale  which  can  be 

crumbled  between  the  fingers. 
Precisely  similar  beds  form  a  line  of  bold  hills  stretching 

eastwards  to  near  Ashbrittle.  Here  they  are  lost,  and  are 
apparently  represented  by  the  chert  bands  so  intimately 
associated  with  the  limestones  of  Westleigh  and  Holcombe 
Rogus. 

The  same  beds  crop  out  above  the  southern  limestones 

and  have  been  traced  from  the  Cornish  coast  past  Laun- 
ceston,  round  the  northern  edge  of  Dartmoor,  to  the  neigh- 

bourhood of  Chudleigh. 
When,  in  1893,  Dr.  Teall  and  Mr.  Howard  Fox 

discovered  the  Radiolarian  origin  of  the  chert  at  Mullion 
Island,  the  idea  suggested  itself  to  many  that  the  Coddon 
Hill  and  other  chert  beds  might  possibly  have  been  formed 
in  a  similar  way,  so  that  when  in  1895  an  exhaustive  paper 
on  these  beds  was  read  before  the  Geological  Society  by 
Mr.  Fox  and  Dr.  G.  J.  Hinde,  Devonshire  geologists 
were  not  surprised  to  learn  that  it  was  proved  that  these 
basement  beds  of  the  Culm  repeated  the  deep  sea  phe- 

nomenon of  the  earlier  date. 

We  are  now  in  a  position  to  attempt  a  reconstruction. 
We  may  regard  the  massive  limestones  of  the  Midlands 
as  the  solidified  ooze  of  a  moderately  deep  sea.  It  will 
be  remembered  that  while  there  was  land  where  the  Carbon- 

iferous Limestone  was  subsequently  deposited  there  was 
open  sea  over  Devon.  If  now,  as  we  have  pointed  out 
was  possibly  the  case,  the  rather  rapid  subsidence  was 
general  over  a  wide  district,  a  lowering  enough  to  convert 
the  land  into  a  deep  sea  would  necessarily  convert  the 
neighbouring  seas  into  very  deep  ones. 

E 
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Let  it  be  granted  that  this  occurred.  Then  as  we 
pass  from  the  old  shore  lines  we  should  find  the  bottom 
rapidly  sinking.  At  first  the  foraminiferal  mud  would  be 
able  to  accumulate,  but  the  water  being  deep  the  cal- 

careous matter  in  the  ooze  would  bear  a  smaller  propor- 
tion to  the  whole,  and  the  greater  the  depth  the  larger 

the  relative  amount  of  silica  would  become.  Throughout 
the  district  the  total  thickness  of  sediment  accumulated  in 

a  given  time  would  be  less  than  in  the  neighbouring 
shallower  sea,  and  the  greater  the  depth  the  thinner  and 
more  siliceous  the  deposit.  If,  then,  we  consider  the 
Westleigh  cherty  limestones  to  have  been  formed  in  deeper 
water  than  the  lower  part  of  the  Mountain  Limestone 
we  easily  explain  its  differences.  If  also  we  suppose  that 
the  sea  deepened  westwards  and  south-westwards  we 
account  for  the  high  percentage  of  silica  at  Drewsteignton 
and  the  much  smaller  thickness  of  the  limestone  as  a 
whole.  But  the  subsidence  was  not  limited  to  the  brief 

time  between  the  top  of  the  Old  Red  Sandstone  and  the 
bottom  of  the  Mountain  Limestone.  It  must  have  con- 

tinued long  after  the  formation  of  the  latter  had  begun. 
In  Devon,  therefore,  the  deep  sea  of  the  early  part  of 
the  period  would  grow  deeper  and  deeper.  In  the  Mid- 

lands it  is  quite  possible  that  accumulation  kept  pace 
with  subsidence,  so  that  the  sea  maintained  a  nearly 
constant  depth.  If  so,  and  if  Devon  shared  in  the  down- 

ward movement,  the  slower  accumulation  would  fail  to  keep 
pace  with  the  subsidence,  and  the  sea  would  steadily 
deepen.  At  last  the  conditions  would  be  such  that  all 
the  calcareous  matter  was  dissolved  before  reaching  the 
bottom,  and  the  result  would  be  a  Radiolarian  ooze  such 
as  Messrs  Fox  &  Hinde  have  traced  wherever  the  Coddon 

Hill  beds  can  be  found  and  even  into  the  cherty  bands 
of  Westleigh  and  Ashbrittle. 

The  argument  seems  sound,  and  indeed  the  conclusions 
may  very  possibly  be  true.  But  there  are  four  difficulties. 

In  the  first  place  the  Devonian  rocks  in  both  North 

and  South  Devon  which  immediately  underlie  these  base- 
ment beds  of  the  Carboniferous  do  not  indicate  deep 
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water.  It  seems  therefore  unlikely  that  the  difference  in 
depth  between  Devon  and  the  Mendip  region  would  have 
been  great  enough.  Still  less  probable  does  this  seem  when 
we  think  of  the  coral  islands  and  volcanoes  of  South  Devon. 

Next,  the  series  of  rocks  which  lie  above  the  cherts 
do  not  indicate  deep  water  at  all.  We  must,  therefore, 
suppose  a  very  rapid  subsidence  at  first,  and  at  the  close 
of  the  deep  water  period  an  equally  sudden  great  upheaval. 
True,  the  sudden  incoming  of  the  millstone  grit  above  the 
Mountain  Limestone  does  point  to  rapid  change  of  the  kind 
we  need,  but  the  change  from  a  Radiolarian  abyss  seems 
too  great  to  be  very  likely. 

Again,  how  are  we  to  account  for  the  abundance  of 
organic  matter  in  the  black  limestones  and  black  shales,  so 
closely  related  to  each  other  and  to  the  cherts.  From 
the  bodies  of  the  Radiolaria  and  other  organisms  ?  This  is 
possible,  of  course,  but  hardly  likely. 

Lastly,  we  have  the  occurrence  in  great  abundance  of 
traces  of  vegetation.  At  Westleigh  plant  remains  are  more 
abundant  than  other  fossils,  and  in  most  of  the  quarries 
where  basement  beds  are  exposed  we  find  similar  fossils, 
often  excellently  preserved. 

Now  plant  remains  are  always  regarded  as  an  indication 
of  nearness  to  some  shore,  and  of  a  shallow  sea.  How  is 
it  possible  to  reconcile  such  a  conclusion  with  the  abysmal 
theory  ?  It  seems  most  unlikely  that  so  many,  and  in  some 
cases  such  well  preserved  plant  fragments  could  ever 
reach  a  great  enough  depth  to  be  interstratified  with 
abysmal  deposits. 

It  will  be  remembered  that  the  solution  of  the  cal- 
careous matter  and  consequent  formation  of  a  purely 

siliceous  deposit  is  not,  as  a  matter  of  fact,  directly  due 
to  depth,  but  only  indirectly.  The  water  at  great  depths 
is  more  highly  charged  with  carbonic  acid,  and  it  is  this 
which  effects  the  solution. 

If,  then,  we  can  find  some  other  reason  for  thinking 
that  the  water  over  Devon  was  more  highly  charged  with 
the  solvent  gas  we  shall  have  a  cause  quite  adequate  to 
explain  the  facts  observed. 
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This  we  have  in  the  organic  matter,  and  particularly 
the  plant  remains. 

It  is  well-known  that  dead  vegetation  in  the  process 
of  decomposition  forms  a  number  of  organic  acids  such 
as  the  bodies  known  as  humic  acid  and  ulmic  acid, 
which  soon  break  up,  and  in  turn  give  rise  to  carbonic 
acid.  When  water  is  loaded  with  rotting  leaves  or  other 
vegetable  matter  it  becomes  a  powerful  solvent  of  carbon- 

ate of  lime,  and  very  much  of  the  dissolving  action  of 
rivers,  lakes  and  ponds,  and  of  rain  water  which  has 
percolated  through  the  soil,  is  known  to  be  due  to  the 
presence  of  these  products  of  decomposition. 

If  now  we  suppose  that  the  subsidence,  so  even  and 
regular  over  most  of  the  British  Area,  did  not  extend 
much  further  south  than,  let  us  say,  the  English  Channel, 
but  left  dry  land  not  far  away,  on  the  south  or  east 
or  west,  we  should  account  satisfactorily  for  the  plants 
which  can  hardly  have  been  drifted  from  the  central 
island  across  the  Carboniferous  Limestone  sea  ;  and  we 
also  discover  a  source  from  which  the  other  abundant 

organic  matter  came.  We  should  then  regard  the  Devonshire 
sea  not  as  one  of  unusual  depth,  but  as  being  more  or 
less  girdled  by  low  lying  land  thickly  clothed  with  plants 
descended  from  those  which  spread  over  the  old  continent, 
and  drained  by  sluggish  rivers  heavily  laden  with  vegetable 
products  which  they  poured  into  the  land  locked  sea.  If 
we  imagine  this  sea  little  disturbed  by  tidal  or  other 
currents,  we  have  all  the  conditions  which  we  want. 

These  two  views  are  the  complete  opposites  of  each 
other,  and  time  may  show  that  the  abysmal  theory  is  the 
correct  one,  but  in  the  meantime  the  sequel  will  give  yet 
other  reasons  for  inclining  to  the  idea  of  a  stagnant  sea 
laden  with  vegetable  matter. 

The  basement  beds  shade  upwards  into  dark  shales  and 
slates  interspersed  with  occasional  thin  beds  of  grit.  The 
two  groups  are  so  closely  related  that  Mr.  Ussher  has  re- 

garded some  of  the  lower  shales  as  actually  having  been 
formed  in  some  spots  while  the  Coddon  Hill  cherts  were 
growing  not  far  away.  They  all  consist  of  land  derived 
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material,  and  on  the  abysm  theory  must  mark  a  consider- 
able upheaval,  sufficient  to  bring  the  shores  much  nearer 

to  Devon,  or  to  greatly  increase  the  carrying  power  of  the 
rivers.  This  series  of  beds  he  calls  the  Exeter  type  of 
Culm  measures,  from  the  fact  that  they  are  admirably  dis- 

played in  numberless  sections  on  the  northern  side  of  the 
city.  Every  roadside  cutting  shows  them  more  or  less,  and 
they  can  be  well  studied  along  the  road  to  Cowley  Bridge  and 
on  towards  Stoke  Canon.  They  are  singularly  devoid  of 
recognizable  fossils,  but  some  of  the  shales  show  markings 
which  suggest  that  they  were  made  by  shells  which  have  since 
been  removed.  Their  general  colour  is  grey,  but  there  are 
purple  stains  which  have  probably  been  caused  by  subsequent 
events.  Here  and  there  the  colour  is  a  pale  drab,  a  tint 
shown  repeatedly  where  the  beds  are  more  gritty. 

The  grain  is  alwaj  s  fine,  even  in  the  thickest  grit  beds, 
so  that  the  land  from  which  the  material  came  was  probably 
some  distance,  say  twenty  or  thirty  miles  away.  It  is 
hardly  likely  that  it  was  much  further  off,  as  the  whole  series 
is  interspersed  with  beds  which  are  full  of  obscure  evidences 
of  vegetation.  In  the  neighbourhood  of  Exeter,  although 
there  can  be  no  doubt  that  the  remains  are  those  of  land 

plants  rather  than  seaweeds,  they  suggest  the  idea  that  the 
leaves  and  stems  were  rotten  when  entombed. 

Generally  speaking,  the  basement  beds  of  black  shales, 
limestones  and  cherts  are  over-laid  by  a  series  of  the  Exeter 
type.  But  the  district  around  Chudleigh  offers  an  excep- 

tion which  is  very  significant. 
So  long  ago  as  1840  Sedgwick  and  Murchison  pointed 

out,  in  their  Report  on  the  Physical  Structure  of  Devon, 

that  in  Ugbrooke  Park  there  occurred  coarse  sands  and  con- 
glomerates. De  la  Beche  pointed  out  that  these  beds  con- 

tained pebbles  apparently  derived  from  "  Carbonaceous " 
deposits,  by  which  he  meant  the  Culm  basement  beds. 
Mr.  Ussher  has  pointed  out  that  in  fact  they  do  lie  on  top 
of  the  basement  beds,  replacing  the  normal  succession  strata 
of  the  Exeter  type. 

They  contain  numerous  fossil  plants  in  a  state  of  good 
preservation,  such  as  to  indicate  very  plainly  that  they  were 
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formed  in  shallow  water  certainly  not  many  miles  away 
from  shore. 

There  are  similar  beds  on  the  west  of  Dartmoor,  but 
their  position  is  not  so  easy  to  determine  in  consequence  of 
the  greater  complexity  of  the  present  structure  of  the  district. 

Now  there  is  no  doubt  that  the  series  of  deposits  which 

succeed  the  basement  beds  are  the  southern  marine  represen- 
tatives of  the  shore  lagoon  swamp  beds  or  coal  measures 

of  Glamorgan  and  the  Midlands.  These  we  have  already 
attributed  to  a  change  which  resulted  in  a  considerable 
shallowing  of  the  Carboniferous  Limestone  sea.  Slow  and 
intermittent  subsidence  followed,  but  it  is  evident  that  the 
period  of  maximum  submergence  had  passed  and  the  time  had 
been  reached  when  earth  pressure  had  again  set  in.  It 
will  be  remembered  that  the  upheaval  which  closed  the 

Protozoic  cycle  and  created  the  Caledonian-Scandinavian 
chain  was  prefaced  by  local  upheavals  of  the  floor  of  the 
Silurian  Sea.  Here  at  the  close  of  Deutozoic  time  we  find 

the  same  sequence  of  events,  and  it  is  evident  that  the 

Ugbrooke  Park  beds  mean  one  of  two  things — either  that 
the  sea  bottom  was  suddenly  upheaved  from  a  depth  perhaps 
of  2,500  to  3,000  fathoms  until  part  of  its  floor  was  subjected 
to  surface  erosion,  or  that  the  southern  low  islands,  whose 
existence  we  have  supposed,  were  lifted  higher,  so  that  the 
rivers  no  longer  flowed  into  the  Devonian  Sea  loaded  with 
the  refuse  of  vegetable  swamps,  but  that  they  rushed  swiftly 
down,  carrying  sand  and  pebbles  to  the  shore,  and  spreading 
ordinary  mud,  more  or  less  mixed  with  plant  fragments, 
wherever  the  Exeter  rocks  are  now  found. 

Lying  above  the  rocks  of  the  Exeter  type  we  find  a  series 
in  which  the  fine  shales  are  still  numerous,  but,  instead  of 
being  separated  by  thin  fine  grained  grits  at  rather  wide 
intervals,  the  grit  bands  are  much  thicker  and  coarser, 
many  of  them  being  actual  sand  and  resembling  strongly 
the  sandstones  of  Ugbrooke  Park.  These  Mr.  Ussher 
describes  as  Culm  measures  of  the  Morchard  type.  They 
are  well  displayed  in  numerous  quarries  almost  anywhere 
on  the  northern  side  of  the  long  tongue  of  newer  red 
rocks  which  runs  past  Credition. 
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These  in  turn  are  overlaid  in  the  eastern  part  of  the 
Culm  area  by  a  series  of  massive  grits  and  sandstones 
among  which  the  shales  are  only  represented  by  thin 
layers  which  serve  to  separate  the  coarser  beds.  These 
.are  well  shown  around  Eggesford,  and  are  therefore  named 
by  Mr.  Ussher  the  Eggesford  Grits. 

The  Devon  Culm  Measures,  then,  from  the  top  of  the 
basement  beds  upwards  through  the  whole  series  are 
indicative  of  shore  lines  not  far  away  and  approaching 
nearer  and  nearer.  From  bottom  to  top  they  contain 
numerous  remains  of  plants  which  have  been  identified  as 
belonging  to  the  same  period  as  those  which  make  up  our 
English  coal.  This  has  been  particularly  emphasised  in 
recent  years  by  the  labours  of  Mr.  Inkerman  Rogers,  who 
has  found  in  the  Culm  beds  near  Bideford,  not  far  removed 

from  the  so  called  anthracite  bands,  numerous  well  pre- 
served plants  and  a  mollusc  known  as  Carbonicola  which 

has  long  been  known  as  an  inhabitant  of  the  coal  lagoons. 
These  fossils  have  been  described  by  Mr.  Arber,  and 
it  seems  that  they  form  a  strong  argument  against  the 
abysmal  theory  of  the  underlying  basement  beds. 

The  "  Anthracite  "  is  an  impure  coal  which  is  found  in 
seams  interstratified  with  the  Culm,  and  there  is  no  doubt 
it  has  been  formed  from  vegetable  mud  drifted  from  the 
coal  swamps  of  Glamorganshire. 

So  far  we  have  said  nothing  of  volcanic  action  in  Devon 
during  the  deposition  of  the  Culm  series,  nor  have  we 
reached  in  time  beyond  the  first  indications  of  the  great 
transformation  of  the  map  which  closed  the  Deutozoic 
cycle.  The  two  sets  of  phenomena  are  closely  related 
to  each  other,  and  must  form  the  subjects  of  another 
chapter. 



CHAPTER    V. 

The   Great   Upheaval. 

We  have,  so  far,  seen  the  Devonshire  area  only  as  one 
over  which  more  and  more  materials  had  been  accumulating; 
a  region  in  which  bed  after  bed  of  rock  had  been  laid  down, 
some  as  sheets  of  gravel  and  sand  and  mud,  the  waste  of 

neighbouring  lands — some  as  floods  of  lava  or  showers  of 
volcanic  ash,  and  some  as  the  debris  of  vanished  forms  of 
life.  The  same  general  sequence  of  events  had  been 
going  on  over  a  broad  belt  of  the  European  area 
stretching  from  our  own  south-western  counties  far  to 
the  eastward.  It  had  gone  on  without  intermission  during 
a  vast  lapse  of  time  which  had  witnessed  stupendous 
changes.  The  Cambrian  shores  had  been  converted  into 
the  Ordovician  Ocean,  this  into  the  lakes  and  mountains 
of  Old  Red  Sandstone  days,  and  these  again  into  the  seas 
and  forest  swamps  of  the  Carboniferous  period. 

A  deep  broad  band  of  soft  and  uncrushed  material  had 

thus  been  built  up  in  the  earth's  crust,  forming  a  district 
which  was  certain,  sooner  or  later,  to  feel  the  effects  of  ter- 

restrial shrinkage.  Moreover,  this  weak  region  was  bounded 

on  its  northern  side  by  one  in  which  the  upheaval  of  Proto- 
zoic  age  had  already  compressed  and  hardened  the  rocks,  and 
which  was  therefore  specially  rigid.  Indeed,  the  conditions 
which  we  have  seen  resulted  in  the  crushing  up  of  the  earlier 
sea  floor  against  the  relics  of  a  north-western  land  area 
were  reproduced  again  with  but  minor  differences.  The  old 

Caledonian-Scandinavian  chain  ran  approximately  from 
N.W.  to  S.W.,  since  the  earth  pressures  acted  from  the 
sea  towards  the  ancient  coast.  Here,  at  the  end  of  Deu- 
tozoic  time,  the  pressures  acted  from  the  south,  and  the 
accumulated  sediments  were  folded  against  a  northern  land, 
rising  into  a  series  of  ranges  which  lay  in  a  general  east 
and  west  direction.  They  stretched  from  our  most  western 
coasts  through  the  northern  part  of  France,  the  forest  of 
the  Ardennes,  and  the  coal  fields  of  Belgium  away  into  the 
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centre  of  Europe  and  beyond.  This  was  the  second  great 
mountain  chain  of  the  European  area,  and  in  its  prime  it 
must  have  been  fully  as  important  as  its  predecessor.  Its 
parallel  ranges  extended  from  the  Mendips  almost  to  the 
Loire  ;  and  the  hills  and  mountains  of  Killarney,  Devon  and 
Cornwall,  Brittany,  the  Ardennes  and  the  Hartz  have  been 
carved  by  the  wear  and  tear  of  time  out  of  its  framework, 
just  as  the  Grampians  and  the  Southern  Uplands  of  the 
Scottish  border  are  relics  of  the  earlier  chain.  Two  names 

have  been  given  to  it,  the  Hercynian  chain,  from  the  region 
of  the  old  Hercynian  forest  through  which  it  runs,  and  the 
Armorican  chain,  from  the  old  name  for  Brittany. 

The  foldings  due  to  the  southern  pressures  were  com- 
plicated in  a  peculiar  way  over  the  British  area.  If  we  refer 

to  the  map  showing  Old  Red  Sandstone  geography  we  see 
the  Caledonian  system  of  ranges  would  join  the  newer  set 
somewhere  a  little  south  of  Killarney.  The  bulk  of  the 
British  area  was  thus  pinched  up  in  the  angle  between  the 
two  converging  lines  of  uplift,  so  that  a  smaller  system  of 
folds  and  fractures  was  produced  in  which  the  ridges  and 
troughs  ran  approximately  north  and  south.  One  very 
prominent  range  thus  formed  still  stands  as  the  prin- 

cipal feature  in  the  scenery  of  Northern  England — the 
Pennine  range — hence  this  minor  set  is  known  as  the 
Pennine  system. 

The  effect  of  the  double  system  of  foldings  was  to  disturb 
the  structure  of  the  country  in  an  extraordinary  way,  which 
is  probably  best  understood  by  reference  to  the  behaviour 
of  waves.  Anyone  who  has  watched  a  rough  sea  with  long 
rollers  sweeping  in  obliquely  against  a  sea  wall,  such  as  the 
walls  which  guard  the  Great  Western  Railway  at  Teign- 
mouth  and  Dawlish,  is  familiar  with  the  behaviour  of  two 
sets  of  waves  crossing  one  another.  As  the  incoming  rollers 
sweep  landward  they  are  crossed  by  a  smaller  set  reflected 
from  the  wall  and  moving  seaward.  Where  the  crest  of  one 
wave  coincides  with  the  crest  of  the  other  the  water  is  thrown 

up  into  a  dome  or  point,  and  where  the  crest  of  one  happens 
to  fall  on  the  trough  of  the  other  the  surface  may  stand 
almost  at  its  normal  level. 
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The  folds  of  the  earth's  crust  are  similar.  The  hard, 
firmly  welded  base  of  the  Caledonian-Scandinavian  chain 
may  be  likened  to  the  sea  wall,  the  grand  folds  of  the 
Hercynian  system  to  the  incoming  rollers,  and  the  Pennine 
folds  and  fractures  to  the  reflected  waves.  The  two  alter- 

nately reinforce  and  neutralize  each  other  and  sometimes 
deflect  each  other  from  their  normal  line. 

Just  as  is  the  case  with  reflected  waves,  the  Pennine  dis- 
turbances are  greatest  where  they  abut  upon  the  wall,  and 

diminish  in  intensity  as  they  recede.  They  join  the  Cale- 
donian system  in  the  Lake  district,  and  as  we  trace  them 

southward  they  become  less  and  less  marked  until  in  the 
Devonshire  area  they  have  only  a  minor  importance. 

The  main  ranges  of  the  Hercynian  chain  lay  where  the 
English  Channel  now  exists,  or  even  further  south,  and  as 
we  go  northwards  the  folds  become  smaller  and  less  abrupt. 
In  the  North  of  England  they  take  the  form  of  broad  and 
rather  gentle  curves,  which  tend  to  throw  our  coal  fields 
into  a  series  of  shallow  troughs  running  east  and  west. 
But  the  troughs  narrow  and  the  folds  get  sharper  as  we 
move  southwards. 

When  we  reach  the  Mendip  Hills  we  see  the  first  con- 
spicuous existing  feature  due  to  Hercynian  folds.  They 

form  part  of  a  ridge  which  rises  up  at  its^eastern  end  on  the 
borders  of  Wiltshire,  and  runs  through  Somerset  and  across 
the  Bristol  Channel,  and  is  continued  as  the  southern  lip  of 
the  Glamorganshire  coal  field  to  the  coast  of  Pembroke.  It 
is  a  sharp  anticline  in  which  the  Carboniferous  limestone  is 

thrown  into  a  prominent  arch  which,  in  the  Mendips  them- 
selves, dips  northwards  under  the  coal  basins  of  Bristol  and 

Radstock,  and  southwards  plunges  under  the  recent  alluvium 
of  the  Somerset  flats.  It  is  probably  somewhere  under  this 
district  that  the  productive  coal  measures  change  into  the 
unproductive  Culm  of  Devon,  but  the  presence  or  absence 
of  coal  on  the  southern  side  of  the  ridge  awaits  decision  until 
some  adventurous  capitalist  will  put  down  a  trial  boring. 

On  the  southern  side  of  the  Severn  sea  and  the  Bridg- 
water  flats,  the  Devonian  rocks  rise  up  as  the  wreck  of  a  much 
larger  range.  Much  larger  it  must  have  been,  because  the 
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signs  of  compression  are  very  much  more  intense.  We  have 
no  need  to  quote  details  again.  We  have  already  described 
them  when  considering  the  North  Devon  rocks.  How  much 
larger  the  ridge  may  have  been  it  is  difficult  to  say.  If  the 
succession  of  the  beds  is  as  Dr.  Hicks  supposed,  that  is  to 
say,  if  the  Foreland  grits,  the  Hangman  grits,  and  the  sands 
and  grits  near  Barnstaple  are  only  different  parts  of  the 
same  series  of  beds  and  are  of  approximately  the  same  age, 
then  we  have  only  to  imagine  these  beds  continuous  over 
the  intervening  high  ground,  with  the  Carboniferous  (Culm) 
rocks  on  top  of  all,  to  get  some  notion  of  the  magnitude  of 
this  Exmoor  ridge.  On  a  very  rough  estimate  for  the 
thickening  due  to  folding  it  may  well  have  reached  three  or 
four  thousand  feet  above  the  present  summits  of  Dunkery 
Beacon  and  the  Brendon  Hills.  In  such  a  case  its  northern 

slopes  probably  lay  only  a  few  miles  nearer  to  the  coast 
of  Wales  than  the  present  cliffs  of  Lynton. 

On  the  other  hand,  if  the  more  orthodox  theory  of  the 
North  Devon  structure  is  the  truth,  the  Lynton  and  Fore- 

land beds  are  the  actual  core  of  the  ridge,  and  we  must 
imagine  at  least  twice  as  much  material  piled  above  the 
modern  hills,  bringing  the  summit  to  eight  or  nine  thousand 
feet,  and  throwing  the  northern  face  of  the  ridge  so  many 
miles  further  north  that  it  will  leave  very  little  room  for 
the  trough  which  must  have  lain  between  this  range  and 
the  Mendip  ridge  beyond. 

We  shall  find  later  on  an  excellent  reason  for  believing 
that  these  northern  slopes  were,  in  fact,  not  very  far  from 
the  line  of  the  present  hills,  and  although  the  argument 
is  not  one  which  could  be  pressed  very  far  in  itself,  it 
goes  at  least  a  little  way  to  strengthen  the  reasoning  set 
out  by  Dr.  Hicks. 

In  either  case  it  is  evident  that  the  Exmoor  range, 

continued  eastward  by  the  Quantocks,  must  in  Post  Car- 
boniferous time  have  been  a  far  more  important  feature  in 

the  local  scenery  than  the  great  hills  so  familiar  to  us 
to-day 

As  we  step  from  the  Devonian  rocks  on  to  the  base- 
ment beds  of  the  Culm  we  pass  from  arch  to  trough.  A 
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great  shallow  syncline  extends  southwards  until  we  draw 
near  to  the  margin  of  Dartmoor,  where  the  rocks  rise  up 
a^ain  as  the  abutment  of  another  arch.  Throughout  this O 

broad  syncline  the  Culm  beds  are  so  crumpled  and  dis- 
torted that  it  is  impossible  to  make  any  accurate  estimate 

of  the  compression  that  they  have  undergone.  It  is  certain 
that  if  they  could  be  laid  out  flat  and  the  broken  blocks 
fitted  into  their  proper  places  they  would  cover  a  country 
at  least  twice  as  wide  as  that  which  they  now  occupy. 
Indeed  since  block  has  been  pushed  over  block  it  is 
quite  possible  that  they  might  require  a  district  four  or 
five  times  as  wide.  But  the  minimum  is  large  enough  to 
show  the  enormous  nature  of  the  forces  which  have  been  at 

work.  At  the  present  time  the  beds  occupy  a  district  from 
twenty  to  thirty  miles  in  width,  and  that  is  only  at  most  a 
bare  half  of  what  they  once  covered.  Apply  the  same  scale 
to  all  Devon — and  there  is  good  reason  to  believe  the 
crushing  and  compression  was  far  greater  in  South  Devon 
— and  we  find  that  the  rocks  of  the  Foreland  and  the  Start 
are  at  least  sixty  or  seventy  miles  nearer  to  each  other  now 
than  they  were  before  the  mountain  building  throes  began. 

The  effects  of  compression  are  not  always  the  same. 
Sometimes  we  find  the  rocks,  even  the  hardest  of  them, 
bent  into  most  complicated  folds,  through  which  each 
particular  bed  can  be  traced  for  a  long  distance.  This  is 
the  case  when  the  beds  are  of  uniform  texture,  and  when 
the  folding  has  been  effected  under  the  weight  of  a  heavy 
superincumbent  load. 

The  Culm  beds,  on  the  contrary,  are  so  much  broken 
that  it  is  quite  impossible  to  follow  the  fortunes  of  any 
stratum.  The  hard  beds  have  been  broken  to  pieces  at  the 
bends,  and  the  fragments  have  been  forced  irregularly  into 
the  intervening  softer  shales.  This  is  especially  obvious 
in  the  Exeter  type  of  Culm,  but  it  is  to  be  traced  also  here 
and  there  among  the  younger  beds  of  the  Morchard  and 
Eggesford  types.  The  most  remarkable  illustration  in  point 
is  shown  in  the  contorted  exposures  of  the  basement  lime- 

stones and  cherts.  These  hard,  resistant,  rocks  have  been 
broken  into  great  pieces  which  have  been  bent  and  buckled 
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and  pushed  into  the  softer  beds,  so  that  they  stand  up  in  a 
most  irregular  manner  along  the  margins  of  the  trough, 
instead  of  forming  a  continuous  lip  on  either  side.  Thus 
it  comes  about  that  the  Burlescombe  limestones  cannot  be 

traced  up  to  those  of  Bampton,  and  these  again  are  dis- 
connected from  those  further  west.  They  repeat  on  a  large 

scale  the  structures  shown  in  miniature  wherever  a  good 
exposure  of  Exeter  type  Culm  can  be  seen.  They  are  a 
necessary  consequence  of  very  great  lateral  compression 
acting  on  a  mixture  of  hard  and  soft  strata  which  are  not 

at  the  same  time  exposed  to  great  vertical  pressure.*  The 
Culm  beds  had  only  their  own  weight  acting  downwards 
upon  them,  and  the  highly  broken  structure  of  the  basement 
beds  is  an  indication  that  the  total  thickness  of  the  middle 

and  upper  Culm  was  never  very  great. 
This  structural  indication  of  vertical  pressure  has  many 

applications,  and  we  may  remark  that  of  all  the  North 
Devon  beds  the  Ilfracombe  and  Morte  rocks  indicate  the 

heaviest  pressure,  and  should,  therefore,  be  older  than  those 
which  appear  to  have  been  compressed  under  a  lighter 
load. 

It  is  illustrated  again  in  part  of  South  Devon.  Here 
the  confusion  of  the  strata  is  extreme.  The  irregular  mixture 
of  soft  shales  and  sands  and  beds  of  ash,  with  hard  lavas, 
crystalline  volcanic  plugs,  and  massive  limestones,  has  yielded 
to  the  lateral  compression  in  the  characteristic  way.  In 
the  district  round  Torquay  it  seems  certain  that  the  vertical 
pressure  was  small,  a  piece  of  evidence  which  fits  in  well 

with  that  of  the  Ugbrooke  Park  beds  as  indicating  an  incom- 
plete local  deposit  of  culm.  Over  the  whole  district  it  is  quite 

impossible  to  unravel  the  confusion  and  say  where  any  troughs 
and  ridges  were.  All  we  do  know  for  certain  is  that,  like  all 
other  Hercynian  folds,  they  ran  approximately  east  and 
west.  Indications  of  vertical  pressure  increase  southwards 
until  we  reach  the  metamorphosed  rocks  of  the  Start  and 
Bolt  Head.  These  must  probably  have  lain  not  far  from 
the  core  of  a  range  much  larger  and  loftier  than  the  heights  of 

*  Lord  Avebury,  Quart.  Jour.  Geol.  Soc.,  1905,  p.  345. 
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Exmoor.  Just  as  North  Devon,  on  any  hypothesis,  is  the 
stump  of  an  arch,  or  anticline,  and  the  Culm  of  Mid-Devon 
is  a  trough,  or  syncline,  so  South  Devon  is  the  northern 
half  of  a  great  and  complicated  anticline,  whose  southern 
abutment  must  have  lain  far  out  in  the  English  Channel. 

We  have  no  means  of  estimating  the  probable  height  of 
this  ridge  from  the  rocks  we  see,  except  by  comparing  the 
structures  with  those  of  more  modern  mountains.  In  Europe 
the  Belgian  geologists  have  estimated  that  their  local 
representatives  of  the  chain  probably  rivalled  Mont  Blanc 
in  stature,  and  the  Devonshire  structures  compare  with  those 
of  some  of  the  lower  Alpine  ranges,  so  that  a  height  of  ten 
thousand  feet  or  so  above  the  basin  of  Mid-Devon  is  by  no 
means  an  unlikely  altitude  for  our  southern  range.  There 
can,  at  any  rate,  be  little  risk  of  error  if  we  picture  the 
Channel  as  land  traversed  by  parallel  ranges  of  Alpine  size, 
one  of  which  crossed  the  extremities  of  South  Devon  and 
Cornwall. 

The  main  features  of  Devonian  folding  we  see  are 
determined  by  Hercynian  folds.  But  they  are  not  wholly 
so.  The  Pennine  system,  though  comparatively  insignificant, 
has  left  its  mark.  In  the  North  of  England  it  consists  of  a 
series  of  fractures  which  cut  up  the  country  into  terraced 
steps  rising  abruptly  on  the  west  and  sloping  gently  towards 
the  east.  Crossing,  as  it  does,  the  gentle  Hercynian  folds, 
it  divides  the  coal  fields  into  two  rows  of  basins  which,  in 
the  north,  are  generally  longer  from  north  to  south  than 
in  the  transverse  direction. 

As  we  pass  southwards  the  Pennine  disturbances  diminish 
and  the  Hercynian  increase,  so  that  the  coal  fields  tend  to 

lie  in  basins  elongated  from  east  to  west.  Pennine  dis- 
turbances are  not  very  obvious  in  Devon,  but  there  is 

certainly  a  north  and  south  ridge  of  Devonian  rocks  rising 
up  under  the  newer  covering  of  the  Haldori  hills,  and  the 
basement  beds  of  the  Culm  are  brought  up  in  the  Perridge 
tunnel  of  the  Exeter  railway.  The  Devonian  rocks  form 
the  base  of  the  slopes  on  the  east  of  the  valley  of  the 
Teign  to  some  distance  north  of  Chudleigh.  Indications 
of  a  northward  continuation  of  this  ridge  are  afforded  by 
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the    Culm   masses  of    Stoke    Hill    and    Ash    Clyst    forest, 
and  by  the  trend  of  the  limestones  of  Westleigh. 

The  Culm  shales  and  cherts  also  rise  up  on  both  flanks 
of  Dartmoor,  and  a  similar  arrangement  is  shown  by  the 
Devonian  rocks  on  the  eastern  and  western  sides  of  the 

granite  bosses  across  the  Cornish  border.  It  has  been 
explained  by  supposing  that  the  granite  existed  before  the 
Devonian  rocks,  or,  at  least,  before  the  Culm  measures 
were  laid  down  ;  but  the  granite  shows  no  sign  of  having 
been  subjected  to  the  forces  which  folded  the  Culm,  and 
the  surrounding  rocks  show  no  indication  of  change  of 

composition  or  texture  such  as  we  should  expect  on  approach- 
ing a  great  mass  of  solid  rock.  It  seems  far  more  probable, 

and  we  shall  see  later  on,  almost  certain,  that  the  granite 
rose  to  its  present  positions  in  a  fluid  state  after  the  earth 
pressures  had  done  their  work,  and  that  those  positions 
were  determined  by  the  folds,  and  did  not  in  any  way 
determine  them. 

If  we  bear  in  mind  what  was  said  earlier  about  two 

sets  of  waves  crossing  each  other,  and  remember  that  there 
must  have  been  many  points  where  the  Pennine  undulations 
reinforced  the  Hercynian,  it  is  easy  to  understand  that 
Devonian  and  Culm  may  have  been  thrown  up  into  a 
number  of  dome-like  structures  above  the  subterranean 
lava  reservoirs  which  had  fed  the  volcanoes  which  were 

so  active  throughout  both  periods.  This  we  believe  to  have 
been  the  case,  and  that  the  molten  material  rose  up  into 
these  domes  and  ultimately  became  the  granite  bosses.  The 
exact  age  of  the  granite  and  its  connection  with  the  volcanic 
rocks  have  been  the  subjects  of  much  discussion,  and  many 
theories  have  been  advanced.  Their  consideration  will 

come  more  profitably  later  on.  It  is  enough  to  point  out 
that  the  structures  shown  by  the  surrounding  rocks  can 
be  easily  explained  as  due  to  the  crossing  of  the  two  sets 
of  folds  which  we  know  existed  all  over  the  south  and  west 

of  England.  We  must,  then,  in  our  attempt  to  reconstruct 
the  geography  of  the  time,  picture  the  heights  of  Dartmoor 
and  Bodmin  moor  as  replaced  by  elevated  districts  composed 
of  folded  Devonian  and  Carboniferous  rocks,  piled  up 



64 

The  History  of  Devonshire  Scenery. 

above   the  present   contours    to    heights   of  which    we   can 
form   no  confident  guess. 

Nor  is  this  all.  In  this  description  of  the  Great 
Upheaval  we  have  said  nothing  of  the  manifestations  of 
volcanic  activity  which  seem  to  be  the  invariable  accom- 

paniments of  all  great  earth  movements,  and  which  were 
so  intense  in  Devon  that  they  have  left  as  large  a  mark 
on  the  present  scenery  of  the  county  as  anything  we  have 
described.  It  will  be  shown  in  the  next  chapter  that  the 
Dartmoor  dome  must  have  been  more  or  less  covered  with 

volcanic  products,  either  arranged  as  Mr.  Worth  has  sug- 
gested* in  a  great  composite  volcano,  or  in  a  number  of 

smaller  cones  and  craters  high  above  the  present  contours 
of  the  moor. 

*  Quart,  your.  Geol.  Soc.,  Vol.  xlvi.,  p.  69. 







CHAPTER  VI. 

Volcanic  Rocks. 

The  story  of  the  volcanoes  of  Devon  is  one  over  which 
there  has  been  much  dispute,  and  about  which  there  are 
differences  of  expert  opinion,  even  greater  than  those  to 
which  repeated  reference  has  been  made  about  the  North 
Devon  succession.  In  order  to  weigh  the  evidence  accessible, 
it  will  be  necessary  to  briefly  consider  some  of  the  general 
principles  which  seem  to  govern  volcanic  action. 

All  volcanic  rocks  are  the  result  of  the  cooling  of  material 
which  has  been  brought  up  from  a  depth  within  the  crust 
in  a  fluid  state.  This  fluid,  spoken  of  as  the  magma, 
appears  to  collect  in  vast  underground  reservoirs,  especially 
on  the  flanks  of  a  rising  mountain  chain,  and  finds  its  way 
to  the  surface  in  obedience  to  some  impulse  which  Dana 
has  called  the  ascensive  force. 

When  part  of  the  magma  appears  on  the  surface,  it  is 
always  found  to  contain  more  or  less  water,  which  is  given 
off  as  steam ;  but  whether  this  water  is  a  necessary  part  of 
every  magma,  or  whether  it  is  derived  from  the  passage  of 
the  fluid  rock  through  wet  surface  strata,  is  a  point  which 
is  quite  unsettled. 

If  now,  a  part  of  some  magma  cools  and  solidifies 
slowly,  as  it  will  do  at  a  depth  within  the  crust,  its  different 
elements  group  themselves  into  definite  mineral  compounds 
which  crystallize  one  after  the  other  until  the  whole  is  a 
closely  packed  mass  of  crystals.  As  we  should  expect,  the 
minerals  which  crystallize  first  form  well  developed  crystals, 
while  those  which  come  later  have  to  fill  up  the  irregular 
interstices,  until  the  last  to  solidify  may  seldom  have  an 
opportunity  of  assuming  its  proper  external  form. 

If  another  part  of  the  same  magma  solidifies  in  a 
smaller  mass,  such  as  an  intrusive  vein  or  thin  sill,  much 
nearer  to  the  surface,  cooling  will  be  more  rapid.  Before 
the  earlier  crystals  have  had  time  to  grow  large,  others 
will  form,  and  these  in  turn  will  be  surrounded  by  yet 

F 
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another  set.  The  whole  mass  will  thus  be  crystalline,  but 
the  texture  will  be  finer.  It  is  possible  that  some  minerals 
may  have  developed  and  grown  to  some  size  before  the 
mass  was  forced  to  its  final  position,  and  this  will  produce 
a  rock  consisting  of  large  crystals  of  the  minerals  which 
form  early,  surrounded  by  a  matrix  of  finer  crystals. 

Next,  suppose  the  fluid  material  erupted  actually  on  to 
the  surface.  The  contained  water  will  flash  into  steam  and 

form  bubbles  which  will  tend  to  rise  up  to  the  surface. 
If  the  quantity  of  water  is  large  the  rock  may  be  reduced  to 
the  state  of  an  open  sponge,  or  even  a  kind  of  froth.  There 
will  be  all  grades,  from  a  rock  containing  but  few  bubbles 
to  the  familiar  pumice,  the  texture  being  dependent  upon  the 
fluidity  of  the  molten  rock,  and  on  the  proportion  of  water. 

Where  the  lava  is  poured  out  in  a  semi-fluid  state  in  a 
small  quantity,  it  will  cool  rapidly,  so  rapidly  in  fact,  that 
much  of  its  material  will  set  in  the  form  of  a  dark  glass. 

If,  on  the  other  hand  it  is  emitted  at  a  very  high  temper- 
ature in  a  limpid  form,  and  forms  deep  floods  or  streams, 

the  steam  bubbles  will  be  mainly  restricted  to  its  surface, 
and  the  interior  and  deeper  parts  may  take  so  long  to  cool 
that  well  defined  crystals  will  be  formed,  which  may  leave 
little  or  no  glass  to  be  detected.  Such  a  lava  will  be  com- 

posed of  small  crystals,  and  will  not  always  be  easy  to 
distinguish  from  a  vein  or  sill  which  has  cooled  quickly. 

Lavas,  like  sills  and  veins,  very  often  contain  some  of  the 
early  forming  minerals  in  large  well  formed  crystals,  bedded 
in  a  matrix,  which  is  either  made  of  small  crystals,  or  of 
glass,  or  of  a  mixture  of  the  two. 

The  first  great  distinction,  then,  to  be  noticed  is  the  diff- 
erence of  texture,  which  is  determined  by  the  conditions 

under  which  solidification  took  place. 
Rock  magmas  differ  also  in  their  chemical  composition* 

They  are  usually  represented  as  consisting  of  silica  and  a 
number  of  metallic  oxides.  Silica  plays,  in  nearly  all  rock 
forming  minerals,  the  part  which  is  played  by  the  acid  in  an 
ordinary  chemical,  while  the  metallic  oxides  are  called  the  bases. 

A  given  quantity  of  silica  can  enter  into  combination 
with  a  given  quantity  of  bases  to  form  a  particular  mineral. 
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If  there  is  an  excess  of  either  acid  or  base,  it  will  be 
left  to  crystallize  by  itself,  unless  the  elements  can  so  alter 
their  grouping  as  to  use  up  the  excess  by  the  formation  of 
different  minerals. 

Now  a  volcanic  rock  usually  contains  a  large  number 

of  bases,  and  the  possible  groupings  which  may  be  pro- 
duced is  often  manifold.  The  same  magma  by  cooling  under 

certain  conditions  of  temperature  and  pressure  may  arrange 
its  parts  in  one  set  of  crystalline  minerals,  while  under  other 
conditions  the  chemical  grouping  may  be  different.  One 
thing,  however,  will  be  unchanged,  and  that  will  be  the 
chemical  composition  of  the  whole. 

Broadly  speaking,  volcanic  rocks  are  classified  in  three 
groups.  The  first,  which  contain  silica  in  excess  of  that 
taken  up  by  the  bases,  are  called  acid  rocks.  They  contain 
from  65  to  80  per  cent,  of  silica,  and  granite  is  their  deep 
seated  representative. 

Next  come  the  intermediate  group,  in  which  the  propor- 
tion of  silica  is  less.  A  crystalline  mass  with  granite-like 

texture  but  possessing  a  proportion  of  only  60  to  65  per 
cent  of  silica  would  be  called  syenite,  while  one  in  which  the 
silica  formed  only  55  to  60  per  cent  would  be  known  as  diorite. 

Reduce  the  silica  below  55  per  cent,  and  we  come  to  the  basic 
rocks,  the  deep  seated  examples  of  which  are  known  as  gabbro. 

The  relations  of  these  crystalline  rocks  to  the  lavas, 
which  could  be  formed  from  the  same  magma,  will  be  most 
easily  followed  by  giving  them  in  a  table. 
CRYSTALLINE  OR  PLUTONIC  ROCK. LAVAS. 

Granite 

(Elvans,  in  veins) 

Syenite 
Diorite 

Gabbro 

.Rhyolite. 
Obsidian  (glassy). 

•<  Pitchstone  (glassy). 

Quartz-felsite. 
^Quartz-trachyte. 
Trachyte. 
Andesite. 

Dolerite  (matrix  coarsely 
crystalline). 

Basalt  (matrix  finely 
crystalline). 
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Such  are  the  main  divisions  used  by  petrologists.  There 

are,  of  course,  very  many  varieties  in  each  division  indica- 
ting the  presence  of  certain  minerals.  Thus,  an  andesite 

may  contain  mica ;  if  so,  it  will  be  spoken  of  as  a  mica 
andesite,  or  it  may  contain  other  minerals  instead,  in  which 
case  it  is  necessary  to  name  them  before  the  rock  can  be 
said  to  be  fully  described. 

In  order  to  follow  the  stages  in  the  volcanic  action  in 
Devon,  it  is  not  really  essential  that  we  should  go  much 
further  into  the  question  of  composition  except  in  one  im- 

portant point.  Crystalline,  or  Plutonic  rocks,  and  lavas,  are 
just  as  liable  to  alteration  after  formation  as  sedimentary 
rocks,  and  the  precise  changes  impressed  will,  of  course, 
depend  upon  the  circumstances  which  produce  them.  If, 
then,  one  part  of  a  flow,  say  the  material  which  solidified 
in  the  pipe  of  a  volcano,  has  been  exposed  to  heat  and 
pressure  underground,  while  the  lava  which  flowed  from  it 
has  been  acted  on  by  exposure  to  the  weather,  and  sub- 

sequent burial  under  newer  material,  the  inevitable  result 
will  be  that  their  chemical  composition  will  grow  more  and 
more  divergent  as  time  goes  on,  and,  owing  to  the  difference 
in  the  conditions  under  which  they  originally  solidified, 
their  constituent  minerals  may  have  differed  from  the  start. 
It  may  thus  come  about  that  we  may  find  the  two  lying 
near  one  another,  and  yet  be  unable  to  say  with  any  cer- 

tainty that  they  really  represent  two  parts  of  a  formerly 
continuous  rock. 

If  we  examine  the  lavas  which  have  flowed  from  the  vents 

of  a  volcanic  district  it  is  the  general  rule  to  find  that  the 
earlier  extrusions  belong  to  the  intermediate  group  and  consist 
of  trachytes  and  andesites,  while  the  later  products  include 
acid  rocks  such  as  rhyolite  and  the  basic  lavas  known  as 
basalt  and  dolerite. 

There  are,  however,  many  apparent  exceptions  to  this  typical 
cycle.  Instances  are  known  in  which  it  has  been  repeated 
with  no  important  break  between.  In  other  cases  intermediate 
lavas  have  made  a  brief  reappearance  in  a  later  phase  of  the 
cycle,  or  the  basic  rocks  have  been  erupted  in  one  part  of  the 
area  while  acid  lavas  were  making  their  appearance  not  far  away. 
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It  has  already  been  pointed  out  that  the  magma  which 
supplies  a  volcanic  district  appears  to  collect  in  vast  under- 

ground reservoirs  which  have  a  definite  size  more  or  less 
proportioned  to  the  symptoms  of  activity  above  them.  Years 
ago  it  was  the  common  belief  that  all  volcanoes  were  in  some 
way  fed  from  a  molten  interior  which  was  supposed  to  make 
up  the  bulk  of  the  earth,  or  to  form  at  least  a  continuous 
stratum  on  which  the  solid  crust  floated  like  ice  on  water. 

This  view,  however,  has  been  generally  abandoned  for  many 
reasons  which  space  will  not  allow  us  to  describe  in  these 
pages,  in  favour  of  the  idea  of  subterranean  lakes  whose 
formation  is  closely  connected  with  the  great  earth  move- 

ments which  result  in  mountain  chains. 

Changes  in  the  products  of  activity  must  mean  changes  in 
the  magma  which  feeds  them.  There  is  no  escape  from  this 
conclusion  unless  we  may  make  the  improbable  supposition 
that  the  changes  are  produced  while  the  molten  material  is 
finding  its  way  to  the  surface,  an  explanation  of  which  there 
is  no  hint,  and  which  implies  a  far  longer  journey  than  appears 
generally  possible. 

The  ordinary  sequence  of  changes  implies  that  the  usual 
composition  of  the  magma  is  intermediate,  but  that  in  time 
the  diverse  constituents  separate  into  an  upper  acid  portion 
and  a  lower  or  basic  part.  The  solid  superincumbent  crust 
will  almost  certainly  present  an  irregular  roof  to  the  lava 
filled  reservoir,  and  wherever  this  roof  rises  highest,  there  the 
lighter  acid  material  will  collect.  Suppose,  then,  a  fissure  offers 
an  opening  from  above  into  one  of  these  domes,  the  lava  which 
will  be  erupted  will  be  acid.  If,  on  the  other  hand,  a  fissure 
formed  on  the  margin  of  the  district  reaches  down  to  the  side 
or  lower  part  of  the  reservoir  some  of  the  basic  material 
will  escape. 

Imagine  a  time  when  this  separation  has  not  gone  very 
far,  and  when  it  is  only  the  topmost  domes  of  the  reser- 

voir which  are  tilled  by  acid  rock.  It  is  clearly  possible 
that  an  eruption  may  result  in  an  outpouring  of  acid 
pumice,  or  rhyolite,  followed  by  trachyte  of  intermediate 
composition,  and  that  in  turn  by  basic  basalt,  as  deeper  and 
deeper  parts  of  the  magma  are  drawn  upon.  Still  more,  a 
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series  of  violent  eruptions  may  stir   up   the  whole   contents 
of  the  reservoir  and  the  cycle  will  be  repeated. 

At  last  the  piles  of  erupted  material  will  become  so 
extensive  that  unless  aided  by  fresh  earth  movements,  the 
tendency  of  the  melted  rock  to  force  its  way  to  the  surface 
will  be  counterbalanced.  The  separation  of  the  acid  and 
basic  components  will  then  go  on  steadily  until  cooling  and 
and  final  solidification  set  in,  and  spread  gradually  down- 

wards through  the  whole  mass. 
If,  after  crystallization  has  spread  downwards  for  some 

little  way,  the  region  is  disturbed  by  fresh  movements,  the 
solid  top  of  the  magma  may  be  cracked  in  numerous 
places,  and  some  of  the  underlying  still  fluid  material 
injected  into  the  fissures,  or  even  on  to  the  surface. 

The  differentiation  of  the  contents  of  the  reservoir 

appears  to  be  brought  about  in  two  ways,  and  it  is  a 
matter  for  discussion  as  to  how  far  each  cause  may  be  the 
chief. 

We  have  already  said  that  the  minerals  cystallize  in  a 
definite  order.  We  can  now  go  further,  and  without  going 
into  minute  particulars,  say  that  the  more  basic  minerals 
are  those  which  crystallize  out  first.  These  are  also  the 
heaviest,  and  some  of  them  are  separated  while  the  lava  is 
quite  limpid.  If  this  is  so  they  must  obviously  sink  down. 

Now  it  must  be  remembered  that  cooling  of  the  contents 

of  a  lava  reservoir  must  begin  at  the  top  and  spread  down- 
wards, very  little  of  the  process  beginning  at  the  sides  and 

spreading  laterally.  It  follows  that  at  a  particular  level  we 
shall  have  the  temperature  about  the  same,  with  only  slight 
diminution  as  we  reach  the  sides. 

Very  little  is  known  about  the  exact  influences  exerted 
by  temperature  and  pressure  upon  the  crystallization  of 
rocks,  but  it  is  almost  certain  that  the  separation  of  a  given 
mineral  is  strictly  analagous  to  the  crystallization  of  an 
ordinary  chemical  from  solution.  There  are  two  ways  in 
which  this  may  take  place.  The  crystals  may  be  formed 

on  the  walls  of  the  vessel,  particles  of  the  substance  appar- 
ently travelling  from  the  interior  of  the  solution  to  the 

sides,  or  to  any  foreign  bodies  or  already  solidified  crystals. 
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This  tendency  for  marginal  crystallization  is  little  shown 
in  cooled  igneous  masses,  though  Mr  Harker  and  others 
have  pointed  to  cases  in  which  something  of  the  sort  may 

possibly  have  happened.  The  second  method  of  separa- 
tion is  by  the  formation  of  crystals  throughout  the  whole 

mass  as  soon  as  its  temperature  reaches  a  certain  critical 
value,  which  depends  on  the  substances  concerned  and  the 

strength  of  the  solution.  It  is  well  illustrated  by  an  ex- 
tremely pretty  experiment.  Take  a  little  nitrate  of  lead,  or 

acetate  of  lead,  dissolve  in  water,  so  as  to  form  a  solution 
of  moderate  strength,  and  add  a  few  drops  of  solution  of 
iodide  of  potassium,  when  a  bright  yellow  precipitate 
is  formed.  Then  boil  the  liquid,  and  if  necessary  add  a  little 
water  and  boil  again,  until  the  yellow  powder  is  entirely 
dissolved.  Now  allow  the  almost  colourless  liquid  to  cool. 
When  the  right  temperature  is  reached  glittering  golden 
spangles  suddenly  make  their  appearance  throughout  the 
mass  and  settle  rapidly  downwards. 

Such,  then,  is  one  way  in  which  differences  of  composi- 
tion may  be  brought  about.  It  has  been  objected  that  it 

would  be  impossible  to  have  cool  molten  rock  floating  on  a 
hotter  substratum,  as  the  hotter  rock  must  be  the  lighter. 
So  it  would  be  if  the  composition  were  the  same,  but  it 
would  be  quite  possible  to  have  comparatively  cool  melted 
granite  floating  on  hotter  molten  basalt,  just  as  cool  oil 
might  float  on  hot  water.  So  we  may  safely  dismiss  the 
objection. 

There  is  a  second  way  in  which  change  may  be  effected, 

and  one  which  certainly  seems  to  be  very  important.  Sup- 
pose the  contents  of  the  reservoir  to  be  at  a  temperature 

well  above  their  melting  point — they  will  melt  off  and 
dissolve  some  of  the  rocks  which  bound  it,  that  is  to  say, 
those  within  which  the  space  has  been  formed.  Next,  if  we 
consider  the  crust  above  the  reservoir,  its  surface  tempera- 

ture will  be  that  of  the  locality,  its  lower  surface  that  of 
the  lava,  the  rate  of  fall  as  we  ascend  from  the  melting 
and  dissolving  base  being  determined  by  the  conducting 
power  of  the  rocks.  Suppose,  now,  the  reservoir  roof  is 
only  just  at  its  melting  or  dissolving  temperature  but  that 
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the  igneous  material  at  a  short  depth  lower  is  still  hotter, 
eruptions  on  to  the  surface  will  check  the  escape  of  heat 
by  thickening  the  crust,  and  will  draw  off  some  of  the 
colder  upper  parts  of  the  magma.  Either  cause  will  increase 
the  temperature  of  the  melted  material  in  contact  with  the 
roof,  and  the  result  must  be  that  the  magma  will  work 
upwards  through  the  crust,  gradually  eating  away  the 
over-lying  rocks  and  incorporating  their  materials  with  its 
own.  If  these  materials  consist  largely  of  sand  and  grit, 
as  they  will  if  they  are  sedimentary  rocks,  the  result  will  be  to 
add  to  the  acidity  of  the  magma  in  which  they  are  dissolved. 

In  the  previous  chapter  it  was  shown  that  the  folding 
of  the  Devonian  and  Culm  strata  indicated  a  series  of 

mountain  ridges  crossing  Devon  and  Cornwall,  and  that 
these  were  intersected  by  minor  disturbances  of  Pennine 
character,  which  threw  up  some  of  the  Hercynian  ridges 
into  detached  domes. 

We  now  see  that  we  may  consider  the  abundant  volcanic 
rocks  of  middle  and  upper  Devonian  time  as  having  been 
supplied  from  a  lava  reservoir  which  underlay  most  of  Devon 
and  all  Cornwall,  and  extended  further  westward  at  least 
to  the  Scilly  Isles.  The  same  reservoir  persisted  through 
Carboniferous  times,  and  may  even  have  been  connected 
with  the  one  which  supplied  the  more  extensive  eruptions 
which  took  place  at  about  the  same  time  in  Brittany. 

Then  came  the  earth  pressures.  The  first  upheaval 
took  place  over  Devon  at  the  close  of  the  Culm  basement 
beds  epoch,  and  this  was  followed  by  the  great  uplift  and 

stupendous  folding  already  described,  at  the  end  of  Car- 
boniferous time.  Then  it  was,  according  to  the  view  already 

sketched,  that  the  molten  material  rose  up  into  the  domes 
and  their  connecting  arches,  and  most  of  the  pipes  and  sills 
which  we  find  injected  into  the  Culm  were  forced  into 
their  present  position.  How  long  afterwards  the  activity 
persisted  we  have  no  means  of  knowing,  but  the  time  was 
considerable,  for  we  find  lava  streams  of  great  size  occupying 

such  positions  that  it  is  clear  the  earth's  movements  must 
not  only  have  ceased,  but  denudation  must  have  gone  on 
for  ages  before  they  flowed  down  the  slopes  and  solidified* 
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The  next  step  is  to  describe  the  volcanic  components 
of  the  Carboniferous  rocks  of  Devon,  and  see  how  far  they 
bear  out  this  view. 

They  are  abundantly  displayed  on  both  sides  of  Dart- 
moor. The  crumpled  Culm  basement  beds  upon  its  eastern 

flank  contain  numerous  interbedded  sheets  of  undoubted 
lava,  and  a  few  beds  of  interstratified  tuff.  Both  have  been 
greatly  altered.  In  the  case  of  the  lavas  the  steam  holes 
have  been  filled  with  mineral  deposits,  some  of  the  original 
minerals  have  been  completely  changed,  so  that  we  find 
one  mineral  filling  a  series  of  spaces  which  present  the  exact 
outlines  characteristic  of  another;  others  have  been  partly 
changed,  and  new  minerals  have  been  developed  from  the 
decomposition  of  the  first  set.  This  alteration  makes  it 
hard  enough  to  trace  out  the  full  history  of  the  rocks, 
but  it  is  complicated  by  another  difficulty  even  more 
serious. 

Devon  and  Cornwall  show  no  signs  of  having  been  ex- 
posed to  the  grinding  action  attributed  to  the  ice  sheet  of 

the  great  Ice  Age.  North  of  the  Thames  the  ancient  pre- 
glacial  land  surface  has  all  been  ground  up  and  pushed  away 
in  the  form  of  boulder  clay.  South  of  that  line  the  soils 
we  see  have  been  forming  since  a  much  earlier  age,  and  the 
slow  rotting  of  the  rocks  and  their  contained  minerals  has, 

in  the  south-western  counties,  reached  depths  so  great  as 
to  render  it  difficult  to  get  specimens  which  do  not  show 
changes  due  to  surface  actions.  The  same  deep  soil  and 
moist  climate  give  rise  to  the  rich  growth  of  vegetation, 
and  the  three  combine  to  make  minute  exactness  in  mapping 
the  underlying  rocks  often  impossible. 

However,  in  spite  of  these  peculiar  local  difficulties  a 
great  deal  is  known,  and  the  evidence  all  points  in  one 
general  direction. 

If  we  take  the  two  sheets  of  the  new  Survey  Map, 
numbered  325  and  339,  we  find  that  the  Culm  exposures 
between  Haldon  and  the  granite  of  Dartmoor  are  chequered 
with  patches  of  volcanic  rocks.  It  may  almost  certainly 
be  taken  that  those  which  appear  as  elongated  streaks  and 
ovals  are  either  lavas  or  tuffs  erupted  during  the  deposition 
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of  the  Culm,  or  sills  injected  during  the  progress  of  the 
earth  movements.  Some  of  them,  Mr.  Ussher  has  shown, 
share  the  disturbances  with  the  culm.  But  many  of  the 
exposures  give  rounded  sections  on  the  map,  not  much 
elongated  either  way,  and  some  at  least  of  these  can 
be  shown  to  be  intrusive.  An  intrusive  rock  must 

have  taken  up  its  present  position  after  the  deposit  of 
the  rocks  through  which  it  passes,  and  which  are  baked 
and  altered  where  they  come  in  contact  with  it.  These 
intrusive  pipes  of  rock  cut  across  the  bedding  of  the  sur- 

rounding culm,  so  that  they  are  almost  certainly  later  in 
date  than  the  folding. 

South  of  the  Culm  area,  the  northern  part  of  the 
district  mainly  occupied  by  Devonian  rocks  is  similarly 
riddled  by  intrusive  volcanic  materials,  and  there  is  a 
high  probability  that  these  also,  or  at  least  many  of  them, 
belong  to  Carboniferous  times. 

Now,  the  study  of  these  rocks  is  not  easy.  They  are 

all  classed  together  as  "greenstones,"  which  is  a  compre- 
hensive term  applicable  to  all  sorts  of  basic  rocks  and 

the  more  basic  of  the  intermediate  group.  A  more  pre- 

cise term  is  "  diabase, "  which  further  implies  that  they 
have  been  considerably  altered.  In  order  to  write  their 
history  we  want  to  know  what  they  were  when  they 
cooled  from  fusion. 

There  is  no  doubt  about  the  Teign  Valley  lavas.  They 
were  originally  dolerite,  basalt,  or  the  more  basic  varieties 
of  andesites,  but  principally  dolerites.  The  intrusive  rocks 
range,  so  far  as  is  known,  from  an  intermediate  rock 
resembling  syenite  to  a  fairly  coarse  grained  gabbro. 
There  are  many  quarries  in  which  these  rocks  have  been 
worked  for  road  metal,  and  a  walk  for  a  few  miles  along 
the  road  which  follows  the  Teign  will  show  numerous  good 
sections.  The  stone  is  exceedingly  tough,  and  requires  a 
heavy  hammer  and  vigorous  work  if  good  specimens  are 
to  be  got.  Other  sections  are  shown  in  the  railway  cuttings, 
while  the  pile  ef  rocks  known  as  Bottor,  near  Hennock, 

is  the  largest  block  of  dolerite,  and  is  so  coarsely  crys- 
talline that  it  is  a  question  whether  it  should  not  be 



Lavas  of  the  Teign  Valley.  75 

regarded  as  a  gabbro.  Reference  to  the  table  in  the  early 
part  of  this  chapter  will  show  that  the  difference  between 
the  two  rocks  is  only  one  of  degree,  the  latter  term  applying 
to  a  rock  which  has  cooled  deep  down,  and  the  former 
to  the  same  mass  if  it  has  cooled  in  the  throat  of  a  volcano 
or  on  the  surface. 

Although  we  have  said  many  of  these  crystalline  plugs 
and  bosses  are  certainly  intrusive,  there  is  not  one  which 
has  yet  been  shown  to  have  any  connection  with  a  lava 
stream,  nor  can  we,  by  studying  the  lavas  and  tuffs,  make 
any  progress  towards  locating  the  centres  from  which  they 
came.  Those  which  were  erupted  before  the  folding  have 
been  so  crushed,  broken,  and  crumpled  that  we  cannot 
trace  them  home.  Those  which  are  subsequent  to  the 
earth  movements,  and  which  probably  fed  eruptive  cones 
above,  are  only  the  pipes  which  led  up  to  a  surface  which 
has  long  since  been  removed  by  denudation.  The  only 
definite  conclusions  we  can  make  from  these  rocks  are  that 

the  eruption  of  basic  and  intermediate  materials  began 
before  the  earth  movements,  were  continued  during  their 
progress,  and  did  not  cease  until  after  they  were  completed. 
We  must,  however,  note  one  more  point.  If  thin  sections 
of  these  rocks  are  examined  under  the  microscope  the 
crystals,  many  of  which  are  large  and  well  defined,  are 
found  to  be  cracked,  broken,  and  even  crushed ;  an 
indication  of  exposure  to  powerful  stresses  which  will  be 
referred  to  further  on. 

If  we  turn  to  the  western  side  of  the  Moor  we  come 

to  ground  which  has  been  thoroughly  studied  by  Mr. 

Rutley*  and  more  recently  by  General  McMahon.f 
Their  investigations  have  led  to  important  results.  Mr. 

Rutley  showed  that  De  la  Beche  was  right  in  supposing  that 
Brentor  was  actually  the  remnant  of  a  carboniferous  volcano, 
and  he  indicated  clearly  the  site  of  the  vent  from  which  its 
beds  of  ash  and  lavas  had  been  ejected.  The  original 
memoir  should  be  consulted,  as  our  space  is  far  too  limited 

*  Memoir  Geol.  Survey  on  Brentor,  1878. 

•j-  Quart.  Jour.  Geol.  Soc.,  1894,  p.  338. 
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to  give  even  a  respectable  abstract.  In  its  prime  Brentor 
must  have  been  a  volcano  of  considerable  size,  but  not  a 

great  mountain  in  itself.  Its  rocks  .have  taken  part  in  the 
earth  movements,  so  that  the  date  of  its  activity  was  prior 
to  the  main  upheaval. 

All  along  the  western  flank  of  the  Moor  the  sedimentary 
rocks  are  mixed  with  igneous.  Most  of  them  are  con- 

temporaneous, but  some  appear  to  be  intrusive. 

General  McMahon's  paper  describes  a  large  number  of 
most  interesting  rocks,  among  which  there  are  many  beds 
of  more  or  less  altered  ash  and  agglomerate,  while  some 
seem  to  have  been  lavas  which  had  flowed  over  loose  ash, 
so  that  the  two  became  intimately  mixed.  Some  of  the 
ash  beds  have  been  re-crystallized,  as,  for  instance,  those 
of  Cocks  Tor,  near  Tavistock.  Sourton  Tors  and  their 

neighbourhood  are  formed  of  hardened  ash,  inter-bedded 
with  acid  felsites  and  trachytes,  while  the  little  hill  of 
Was  Tor,  close  to  Lydford  Station,  contains  an  altered 
basalt  and  a  rhyolite.  The  beds  of  agglomerate,  he  also 
showed,  have  been  made  up  from  the  fragments  of  a 
great  variety  of  lavas  ranging  from  Acid  to  Basic,  so  that 
acid  lavas  must  have  existed  in  abundance  in  cones  which 

were  subsequently  blown  to  pieces  by  violent  paroxysmal 
eruptions  analogous  to  that  which  destroyed  Pompeii  and 
Herculaneum,  and  to  the  more  recent  explosive  eruptions 
in  the  West  Indies. 

Where  were  these  volcanoes  situated  ?  Can  we  find 

their  craters,  or  the  pipes  which  supplied  their  lavas,  or 
is  it  possible  that  all  traces  of  the  ancient  cones  have  been 
swept  away,  the  abrading  influences  of  time  having  planed 
them  down  to  the  very  base  from  which  they  came,  namely,, 
the  lava  reservoir  itself? 

These  are  the  questions  which  lead  to  the  next  chapter. 







CHAPTER    VII. 

The  Dartmoor  Granite  and  Exeter  Lavas. 

There  are  two  ways  in  which  a  given  proposition  can 
be  proved.  The  first  is  by  what  is  called  direct  evidence, 
which  means  the  announcement  of  a  fact  or  facts  which 

cannot  be  explained  on  any  other  hypothesis  than  the  one. 
The  second  is  by  so-called  circumstantial  evidence,  which 
usually  consists  of  a  number  of  facts,  any  one  of  which  can  be 
explained  also  by  some  other  hypothesis,  but  all  of  which 
find  their  common  explanation  in  the  proposition  in 
question.  The  larger  the  number  of  these  circumstantial 
points  the  more  convincing  is  the  proof,  until  it  becomes 
every  bit  as  conclusive  as  the  most  direct  evidence  we  can 
imagine. 

At  the  end  of  the  last  chapter  some  questions  were  asked 
which  we  shall  now  attempt  to  answer,  not  by  any  proof 
of  the  first  order,  but  by  an  amount  of  circumstantial 
evidence  which  seems  to  the  writer  to  be  fully  conclusive. 
It  is  the  fashion  in  mathematics  to  preface  the  proof  of 
any  proposition  by  a  concise  statement  of  the  theorem 
which  will  be  shown  to  be  correct.  We  shall  follow  this 

method  here,  and  as  we  go  on  shall  consider  the  main 
objections  and  rival  explanations. 

We  shall  attempt,  then,  to  show  that  the  granite  mass  of 
Dartmoor  is  really  the  solidified  upper  part  of  the  cooled 
lava  reservoir  from  which  the  Carboniferous  and  Post-Car- 

boniferous volcanoes  of  Devon  were  fed.  That  it  was  at 

one  time  crowned  not  only  by  a  great  mass  of  Culm  strata, 
but  also  by  extensive  volcanic  cones  from  which  acid  lavas 
were  outpoured,  and  from  which  explosive  eruptions  built 
up  layers  of  volcanic  ash.  Simultaneous  with  these  acid 
extrusions  others  of  a  very  different  character  were  taking 
place,  outflows  of  basic  and  intermediate  lavas  of  peculiar 

character  issuing  from  other  vents,  which  presumably  com- 
municated with  deeper-seated  portions  of  the  same  magma. 

Finally,  that  some  at  least  of  these  lavas  were  derived 
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either  from  the  Teign  Valley  basic  pipes  or  from  similar 
rocks  further  west,  which  were  dissolved  away  by  the 
granite  as  it  worked  its  way  upwards  or  removed  by 
denudation. 

The  first  point  in  the  chain  of  evidence  is  the  direction 
and  nature  of  the  folds  produced  during  the  great  upheaval. 
This  is  so  obviously  related  to  the  granite  that  there  can 

be  no  doubt  of  some  connection.  Mr.  Ussher*  has  explained 
this  by  assuming  that  the  granite  was  actually  in  position 
and  cool  before  the  upheaval,  and  that  the  uprise  of  the 
Culm  basement  beds  around  it  was  the  result  of  their  having 
been  squeezed  up  against  it.  But  closely  related  to  the 
main  granite  mass  are  the  elvans  or  granite  veins,  which  are 
certainly  more  recent  than  the  great  upheaval,  as  they  cut 
right  though  the  beds,  though  the  majority  follow  lines 
parallel  with  those  of  the  folds.  There  must,  therefore, 
have  been  melted  granite  under  the  whole  region  at  this 
period.  If,  then,  the  granite  had  been  solid  before  the 
upheaval  it  must  have  been  fused  by  the  compression,  or 
an  entirely  new  eruption  of  exactly  similar  material  must 
have  invaded  the  district.  General  McMahon.f  in  an 
interesting  paper,  has  pointed  out  the  extreme  improbability 
of  this  view,  and  very  pertinently  asks  how  we  can  suppose 
the  pressures  could  have  remelted  so  large  a  mass,  when  it 
produced  so  small  an  effect  upon  surrounding  rocks.  It  is 
far  simpler,  and  more  in  accordance  with  all  we  know  from 
the  study  of  other  districts,  to  suppose,  as  we  have  done, 
that  the  granite  existed  in  a  fused  condition  below  the 

surface  prior  to  the  upheaval,  and  that  its  rise  into  some- 
thing like  its  present  position  was  determined  by  the 

particular  conditions  of  the  folding.  That  the  main  mass 
of  the  granite  was  not  solid  at  the  time  of  the  folding, 
unless  indeed  fused  in  the  process,  is  sufficiently  evident 
from  two  things.  We  remarked  that  the  crystals  of  the 
Teign  Valley  lavas  and  those  of  some  of  the  intrusive  rocks 
were  greatly  crushed  and  broken.  This  can  only  be  due 

*  Proc.  Somerset  Archccological  and  Nat.  Hist.  Soc.,  1892. 
t  Quart,  your.  Geol.  Soc.,  1893,  p.  385. 
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to  the  strains  produced  during  the  upheaval.  Now,  the 
crystals  of  the  granite  show  nothing  of  the  kind.  They 
are  sometimes  a  little  distorted,  but  we  know  of  no  instance 

in  which  they  show  such  symptoms  of  rough  usage  as  those 
shown  by  the  Teign  Valley  dolerites. 

These  dolerites  and  those  of  the  Brentor  region  were 
erupted  before  and  during  the  upheaval.  They  must  have 
risen  from  a  subterranean  reservoir,  and  from  their 
similarity  with  each  other  and  with  many  other  rocks 
beyond  the  Cornish  border,  it  is  impossible  to  resist  the 
conclusion  that  a  reservoir  of  the  same  composition 
underlay  the  whole  district.  Such  a  deduction  is  evidently 
incompatible  with  the  separate  existence  of  the  granites  in 
a  fused  condition,  and  cannot  be  reconciled  with  it  in  a 
solid  state,  unless  we  suppose  either  great  pillars  of  solid 
granite  penetrating  the  basic  reservoir,  or  that  the  acid 
rock  consisted  of  quite  thin  cakes  of  solid  stone  above 
the  denser  molten  mass.  No  instance  of  either  conditions 

is  known.  It  is  more  reasonable,  then,  to  suppose  that, 
at  the  date  of  the  basement  beds,  the  granite  had  no 
separate  existence,  but  that  it  formed  only  the  upper  part 
of  a  reservoir  which  had  begun  to  divide  itself  into  an 
acid  and  a  basic  part.  The  dome  in  which  this  lighter 
portion  collected  formed  the  land  from  the  detritus  of  which 
the  Ugbrooke  Park  beds  were  formed. 

Now  the  extrusions  on  either  side  must  be  supposed 
to  have  come  from  the  deeper  parts  of  the  reservoir.  If 
any  were  simultaneously  taking  place  above  the  granite 
dome,  they  must  have  assumed  the  shape  of  rhyolites, 
felsites,  or  trachytes,  such  as  those  of  Sourton  Tors.  Such 
lavas  are  not  erupted  in  a  very  limpid  form,  and  would 
not  flow  far  from  the  vents.  They  would  quickly  build  up 
steep-sided  cones,  from  which  the  processes  of  denudation 
would  rapidly  remove  material,  thereby  affording  much  of 
the  sandy  substance  which  went  to  make  up  the  middle 
and  upper  Culm. 

It  should  be  borne  in  mind  that  all  which  applies  to 

Dartmoor  applies  with  nearly  equal  force  to  the  neighbour- 
ing mass  of  Brown  Willy. 
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We  should  thus  have  two  districts  made  up  of  materials 
of  granitic  composition,  amply  sufficient  to  account  for  the 
undoubted  fact  that  the  Culm  of  Bude  is  composed  of 
granitic  particles,  without  assuming  that  the  actual  granite 
was  laid  bare. 

The  domes  of  granite  may  very  probably  have  been  the 
seat  of  eruptions  from  the  magma  before  its  parts  had 
begun  to  separate  Indeed,  this  is  what  we  should  expect 
to  find  if  subsequent  denudation  had  not  done  its  work  so 

thoroughly.  If  so,  the  same  districts  ought  to  have  sup- 
plied a  certain  amount  of  debris  of  trachyte  or  even  ande- 

site,  both  of  which  are  represented  in  the  Sourton  Tors 
Agglomerates.  We  should  then  picture  the  Devonshire 

area  as  resembling  the  Lipari  Islands  of  to-day,  where  the 
ruined  central  volcano  is  made  of  intermediate  lavas,  while 
the  islands  of  Lipari  and  Vulcano  are  built  of  rhyolites, 
and  Stromboli  and  Vucanello  of  basalts.* 

The  great  upheaval  would  necessarily  squeeze  up  the 
domes  into  a  series  of  elongated  bubbles,  and  the  crossing 
of  the  two  sets  of  flexures  would,  with  equal  certainty 
cause  these  bubbles  to  rise  much  higher  in  certain  spots 
where  the  waves  of  flexure  crossed.  Meanwhile,  eruptions 
on  both  sides  of  the  domes  would  continue  to  be  fed  from 

the  deeper  seated  magma,  while  those  above  the  lava  filled 
bubbles  would  be  supplied  with  acid  materials.  We  should 
thus  expect  the  elevated  districts  to  be  crowned  by  cones. 
It  is  possible  that  each  granite  mass  represents  the  base  of 
a  single  cone  comparable  with  the  great  mountains  of  other 
countries.  But  it  has  been  said  that  acid  extrusions  do  not 

generally  flow  far.  They  are  viscid,  and  soon  seem  to  block 
up  their  vents  with  solid  rock.  This  is  equivalent  to  tying 

down  the  safety  valve,  and  the  result  is  either  the  out- 
break of  new  vents  near  by,  or  violent  explosions  which  blow 

away  much  of  the  old  cone.  It  is  more  likely,  therefore, 
that  each  granite  mass  represents  the  base  of  a  district 

which  was  thickly  dotted  over  with  ruined  cones  of  inter- 
mediate composition,  and  smaller  craters  and  hills  built  up 

*  Judd,  Volcanoes,  p.  200. 
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from  the  later  rhyolites,  volcanic  glasses,  and  beds  of 
ash. 

As  long  as  the  vents  remained  open,  the  cooled  parts 
in  the  upper  portion  of  the  reservoir  would  be  drawn  off 
from  time  to  time,  and  the  molten  mass  would  remain  hot 

enough  to  go  on  dissolving  the  over-lying  solid  crust. 
The  word  dissolving  is  used  instead  of  melting,  because 

it  is  found  that  in  some  cases  a  lava  which  is  fairly  easy 
to  fuse,  has  eaten  its  way  through  materials  which  have  a 
much  higher  melting  point,  just  as  the  very  infusible  lining 
of  a  Bessemer  converter,  or  a  blast  furnace,  is  corroded  by 
the  molten  slag,  unless  its  composition  is  properly  adjusted. 
Moreover,  there  are  many  places  around  Dartmoor  where 
hand  specimens  can  be  found  in  which  the  contact  between 
the  granite  and  the  Culm  is  clearly  seen.  There  can  be 
no  doubt  from  an  inspection  of  such  specimens  that  the 
granite  has  reached  its  present  position  by  dissolving  the 
Culm  rather  than  by  simply  melting  it. 

If  we  suppose  the  dome  of  molten  material  to  have 
been  originally  covered  by  Devonian  rocks  as  well  as  Culm, 
and  that  these  were  largely  mixed  with,  or  covered  by,  the 
earlier  intermediate  extrusions,  this  process  of  solution 
would  bring  the  granite  through  each  in  turn  until  it  at- 

tained to  a  level  so  near  the  surface  that  the  rate  of 

cooling  exceeded  any  possible  gains  of  temperature  from  below. 
Solidification  of  its  upper  parts  would  then  begin,  and 

would  gradually  spread  downwards. 
But  earth  movements  of  great  magnitude  are  generally 

followed  by  minor  disturbances  something  like  those  which 
precede  them.  It  is  therefore  probable  that  the  cooling 
of  the  whole  reservoir  would  not  proceed  uninterruptedly. 
The  portions  earliest  solidified  would  be  cracked  open ; 
and  fluid  material  from  beneath  would  be  injected  into  the 
cracks.  Hence  the  elvans,  or  granite  veins,  which  are 
found  in  great  numbers  penetrating  not  only  the  sur- 

rounding sedimentary  rocks,  but  even  the  granite  itself, 
or  at  least  its  marginal  parts. 

Some  of  these  injections  of  a  granitic  magma  have  a 
peculiar  structure.  There  is  a  part  of  one  which  may  be 

G 
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seen  intersecting  the  granite  blocks  of  Heltor,  above 
Dunsford  Bridge.  It  differs  from  ordinary  granite  by  con- 

taining large  lumps  of  crystalline  quartz  embedded  in  a 
finer  grained  granite  matrix.  Careful  inspection  shows  that 
it  is  not  a  case  in  which  the  quartz  had  crystallized  first, 
but  one  in  which  the  crystals  had  been  somehow  mixed 
up  with  the  ascending  granite.  There  seems  no  way  of 
explaining  it  except  by  supposing  that  the  uprising  hotter 
molten  rock  had  re-melted  all  the  more  fusible  minerals  of 
some  granite  which  had  already  solidified,  and  the  quartz  being 
least  fusible,  had  been  left  to  be  carried  on  in  suspension. 

Exactly  similar  rock  is  to  be  found  in  other  places,  and 
if  we  suppose  it  to  have  reached  the  surface,  it  would  have 
cooled  as  a  lava  containing  large  lumps  of  Quartz  in  a  much 
finer  grained,  or  even  glassy  matrix.  We  shall  see  presently 
what  evidence  we  have  of  such  lavas. 

Long  after  the  upper  parts  of  the  reservoir  have  solidified, 
we  may  still  have  eruptions  fed  from  its  deeper  parts,  and 
these  will  be  most  likely  to  occur  by  the  formation  of 
fissures  not  through  the  granite,  but  on  its  flanks,  especially 
where  the  surface  has  been  depressed  by  a  synclinal  fold. 
Exactly  such  a  place  is  the  Teign  Valley  district  which 
lies  between  the  Dartmoor  dome  and  the  Pennine  ridge, 
which  we  have  referred  to  as  running  under  Haldon  and 
away  in  a  north-easterly  direction. 

The  next  points  to  be  considered  are  as  follows  : — What 
evidence  have  we  of  the  presence  of  such  cones  as  we  have 

suggested  over  Dartmoor  after  the  upheaval — and  what 
evidence  is  there  of  lava  flows  from  the  depths  of  the 
reservoir  on  the  flanks  of  the  moor.  There  will  then  be 

a  final  query  as  to  whether  there  is  any  fact  which  is 
contradictory  to  our  hypothesis. 

The  first  is  capable  of  an  abundant  answer  in  the 
affirmative.  It  is  supplied  by  the  beds  of  rock  which  were 
laid  down  all  over  the  east  of  Devon  after  the  upheaval 
was  practically  ended,  and  long  after  all  movements  excepting 
possibly  a  few  insignificant  disturbances. 

These  are  the  deep  red  rocks  which  form  the  coast  line 
from  Paignton  to  Torquay,  and  from  a  little  north  of 
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Babbicombe  to  beyond  Exmouth.  They  cover  the  country 
from  Haldon  to  the  foot  of  the  Woodbury  Common  ridge, 
send  a  long  tongue  up  the  valley  of  the  Greedy,  another 
shorter  tongue  from  Tiverton  to  Loxbeare ;  and  then,  after 
lapping  round  the  limestone  hills  at  Westleigh,  sweep  up 
the  valley  between  the  Brendon  Hills  and  the  Quantocks 
to  the  northern  slopes  of  Exmoor  above  Williton  and 
Watchet. 

The  first  point  to  notice  is  that  these  rocks  lie  uncon- 
formably  on  the  upturned  edges  of  the  older  strata.  Near 
Paignton  they  may  be  seen  lying  almost  horizontal  on  the 
upturned  edges  of  slates  of  Devonian  age,  which  are  almost 
vertical.  In  places  along  the  western  face  of  Haldon  similar 
relations  are  shown.  Close  to  Exeter  there  are  spots  where 
they  may  be  seen  resting  in  a  similar  way  on  the  Culm. 
One  very  good  section  was  uncovered  some  years  ago  at  the 
eastern  end  of  the  tunnel  between  Exmouth  Junction  and 
Queen  Street  Station,  where  the  red  rocks  lay  with  a  gentle 
slope  towards  the  south  on  highly  inclined  Culm  shales. 

But  there  is  no  need  to  look  for  sections  in  whieh  the 

actual  junction  can  be  seen.  Thanks  to  the  deep  lanes 
and  roadside  cuttings  so  universal  in  the  county,  we  seldom 
need  go  far  in  order  to  see  something  of  the  geological 
structure ;  and  everywhere  where  we  pass  from  the  red 
rocks  to  Culm  or  Devonian,  we  step  from  beds  which  are 
little  disturbed,  and  which  have  evidently  been  unaffected 
by  the  forces  we  have  described,  to  others  which  have  borne 
the  full  strength  of  the  consequent  earth  movements.  Not 
only  have  the  red  rocks  been  formed  later  than  the  upheaval, 
but  the  lapse  of  time  between  the  first  of  them  and  the 
compressing  movements  was  so  long  that  a  large  amount 
of  denudation  had  taken  place,  so  large  that  in  some  places 
the  Culm  has  been  removed,  and  the  red  rocks  now  rest 
directly  on  those  of  Devonian  age. 

We  have  here  a  blank  in  Devonshire  history,  and, 
unfortunately,  we  have  no  means  whatever  of  gauging  its 
length.  It  is  commonly  believed  that  the  red  rocks  in 
question  belong  to  part  of  the  Permian  period,  which  was 
the  one  immediately  following  the  Carboniferous,  but  real 
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proof  is  wanting.  They  consist  of  mixtures  of  boulders, 
pebbles  only  slightly  rounded  by  water  action,  sharp  angular 
fragments  of  many  kinds  of  rock,  sand,  and  marly  sand, 
all  rather  deeply  stained  by  red  oxide  of  iron.  Geologically 
they  are  described  as  breccias,  sandstones  and  marly  sand- 

stones, and  they  form  the  base,  so  far  as  Devon  is  concerned, 
of  the  great  series  of  sandy  rocks  which  followed  the  Post 
Carboniferous  disturbances.  As  these  are  rather  like  the 

Old  Red  Sandstone,  but  are  much  younger,  they  were  originally 
grouped  together  under  the  name  New  Red  Sandstone.  In 
the  Midland  Counties  and  in  Germany,  where  rocks  of  this 
time  are  largely  developed,  they  can  be  clearly  separated 
into  a  lower  series,  called  Permian,  which  is  taken  as  the 
last  period  in  the  Palaeozoic  era  and  an  upper  series,  known 
as  the  Trias,  which  forms  the  first  period  of  the  secondary 
era. 

In  Devon  there  is  no  clear  line  of  division,  and  it  is  quite 
uncertain  where  it  should  be  drawn,  so  it  is  usual  to  beg 

the  question  by  adhering  to  the  old  term,  the  "  New  Red." 
The  base,  then,  of  the  New  Red  series  consists  of 

a  great  thickness  of  breccias  and  sands.  The  former  are 
admirably  displayed  in  the  cliffs  by  Teignmouth  and  Dawlish, 
and  in  numerous  quarries,  where  they  have  long  been  worked 
for  building  stone.  Most  of  the  old  churches  of  Exeter 
have  been  built  of  it,  and  in  more  recent  times  the  great 
wall  which  protects  the  station  road  at  Torquay  has  been 
built  of  similar  material. 

The  fragments  of  which  the  rock  is  composed  are  largest 
at  Teignmouth  and  its  neighbourhood,  and  there  we  find 
them  comparatively  little  intermixed  with  sand.  But  as  we 
move  northwards  the  fragments  become  rather  smaller,  and 
sand  is  more  abundant.  Close  around  the  Brendon  Hills 

the  texture  is  coarse,  and  as  we  recede  from  Dartmoor, 
or  from  the  Exmoor  Hills,  the  diminution  in  the  average 
size  of  the  fragments  is  very  evident.  This  alone  is  almost 
enough  to  prove  that  the  two  high  districts  were  the 
localities  from  which  the  debris  was  distributed.  But 

it  is  not  the  only  evidence.  Even  more  conclusive  is  a 
careful  examination  of  the  fragments.  Near  the  Brendon 



Origin  of  the  Breccias.  85 

Hills  and  Quantocks  these  are  broken  and  slightly  water- 
worn  local  rocks,  mixed  with  fragments  of  Culm  grit. 
Exactly  such  as  must  have  been  worn  away  by  denudation 
from  the  Exmoor  and  Quantock  ridges  we  have  described, 
and  their  presence  south  of  Watchet  on  the  northern  slope 
of  the  range  shows  that  here,  at  least,  that  northern  slope  is 
not  far  from  its  original  position. 

In  South  Devon,  near  Paignton  and  Torquay,  fragments 
of  Devonian  and  Culm  rocks  are  abundant,  especially  the 
former,  and  as  we  go  northward  the  Devonian  constituents 
diminish  and  the  Culm  increase  That  the  breccias  were 

made  by  the  accumulation  of  debris  of  local  rocks  is  thus 
assured.  In  every  case  the  sedimentary  fragments  can  be 
precisely  matched  by  rock  which  is  in  situ  not  far  away  in 
the  direction  of  the  existing  high  ground. 

The  majority  of  the  fragments  moreover  show  little  signs 
of  having  travelled  far.  Waterworn  boulders  and  pebbles 
do  occur,  but  they  are  only  a  very  small  minority  and  are 
rarely  rounded  to  such  an  extent  as  to  mean  a  lengthy 
journey  on  the  bed  of  a  stream.  Judging  from  the  analogy 
of  modern  rocks  it  seems  that  the  fragments  must  have 
accumulated  in  steep  mountain  valleys  which  were  now 
and  then  the  courses  of  violent  torrents,  caused  by  heavy 
rains  or  the  melting  of  snows,  which  occurred  only  at  long 
intervals.  In  many  parts  of  the  Egyptian  Soudan,  in  the 
arid  regions  of  the  United  States,  and  especially  in  the 
dessicated  parts  of  Turkestan  exactly  similar  deposits  are 
now  being  produced.  During  the  dry  season,  or  dry  years, 
changes  of  temperature,  oxidation,  and  the  impact  of  wind- 
driven  particles,  act  on  the  rocks  flanking  the  mountain 
valleys,  and  the  debris  falls  down  the  slopes  and  lies  in  the 
valley  bottom.  At  length  heavy  rains  descend,  such  rains 
as  do  fall  at  long  intervals  in  such  countries,  and  each 
valley  is  occupied  by  a  raging  torrent  which  in  a  few  hours 
clears  away  the  accumulation  of  months  or  even  years. 
The  streams  with  their  burdens  of  debris  debouch  upon 
the  gentler  slopes  or  on  the  plains,  their  speed  becomes  less 
and  their  burden  is  dropped,  gradually  building  up  great 
fan-shaped  piles  of  new  deposit.  It  makes  little  difference 
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whether  the  new  beds  are  deposited  in  a  lake  or  on  land. 
The  waves  of  a  large  lake  may  round  off  many  of  the  stones 
before  a  new  influx  covers  them  up,  and  the  finer  mud  and 
sand  will  be  spread  further  than  the  coarser  fragments  and 
will  settle  down  in  more  evenly  grained  beds.  But  the 
arrangement  of  the  coarse  materials  will  be  much  the 
same  in  both  cases.  Such  fan-like  deposits  are  known  as 
alluvial  fans,  and  are  characterised  all  the  world  over  by 
the  admixture  of  coarse  and  fine  material  and  the  scanty 
signs  of  wear  shown  by  the  fragments. 

It  seems,  then,  that  the  breccias  and,  therefore,  pre- 
sumably the  sands  and  finer  marly  beds  must  have  come 

(in  Devon)  from  mountain  valleys  further  west  and  from 
the  high  ground  towards  Exmoor. 

The  New  Red  deposits  north  of  Exeter  afford  another 
piece  of  evidence  which  is  well  worth  mention.  It  will  be 
seen,  on  reference  to  the  Survey  Map,  that  the  two  hills 
called  Stoke  Hill  and  Ashclyst  Forest  are  folded  Culm  and 
that  the  latter  is  surrounded  on  all  sides  by  the  red  beds 
which  in  one  or  two  places  may  be  seen  actually 
resting  on  the  Culm.  There  is  no  doubt  that  the  hills 
existed  in  something  very  much  like  their  present  form 
before  the  red  beds  were  deposited. 

If  we  examine  any  rocks  which  underlie  the  New  Red 
we  find  these  rocks,  Culm  or  Devonian  as  the  case  may  be, 
deeply  stained  by  infiltration  of  red  oxide  of  iron.  The 

phenomenon  has  long  been  known  locally  as  the  "  raddling  " 
of  the  rocks,  and  explains  the  beautiful  red  veining  of  some 
of  the  ancient  coralline  limestones.  To  take  Stoke  Hill  as 

an  example.  When  we  ascend  and  step  off  from  the  red 
rocks  on  to  the  Culm  we  see  raddling  in  full  force.  When 
we  get  a  little  way  up  the  steeper  slopes  the  red  hue 
becomes  less  marked  and  presently  disappears.  As,  how- 

ever, we  approach  the  summit  it  begins  again,  and  on  the 
top  is  so  strong  that  we  begin  to  look  for  patches  of  still 
existing  New  Red.  Now,  these  facts  might  have  been 
brought  about  by  an  upheaval  of  the  hill  after  the  deposit 
of  the  red  rocks,  but  in  such  a  case  the  red  beds  around 
would  show  symptoms  of  disturbance  which  are  entirely 
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absent.  They  can  only  be  due  to  the  hill  having  existed 
with  rather  steeper  sides  before  the  red  beds  were  formed. 

If  we  imagine  layer  after  layer  of  red  beds  to  have  accumu- 
lated around  it  until  they  ultimately  overwhelmed  even 

its  highest  point,  and  then  after  long  ages  conceive  the 

wearing  away  of  this  ruddy  mantle,  we  have  a  full  explana- 
tion. Erosion  necessarily  follows  the  valleys  and  is  most 

rapid  on  the  steepest  slopes.  On  the  top  of  a  flat-topped 
hill  wear  and  tear  is  at  a  minimum.  Hence  a  capping  of 
red  rocks  would  remain  on  the  top  long  after  it  had  been 
wholly  removed  from  the  slopes,  and  after  the  valleys  had 
been  deeply  scoured.  Stoke  Hill  was  certainly  carved  into 
much  like  its  present  shape  by  the  very  denudation  which 
produced  the  breccias  and  sands.  The  absence  of  raddling 
on  the  slopes  simply  means  that  the  reddened  layer  has 
been  removed,  and  that  the  hill  is  not  so  steep  as  it  was  in 
the  days  of  its  youth,  at  the  end  of  Palaeozoic  time. 

If,  now,  we  note  the  position  of  this  hill  upon  the  map 
and  imagine  breccia  material  being  derived  from  the 
direction  of  Dartmoor,  we  should  expect  that  the  deposits 
would  be  coarser  on  the  side  of  the  obstructing  hill  which 
faced  their  source  than  in  its  lee.  It  is  actually  found  that 

while  the  south-western  slopes  are  fringed  by  breccias  they 
are  represented  by  sands  upon  the  north-eastern  side. 

Similar  arguments  show  beyond  question  that  the  long 
tongue  of  red  land  which  runs  up  the  valley  of  the  Greedy 
fills  the  bottom  of  a  deeper  valley  which  dates  back  to  the 
time  following  the  great  upheaval.  Indeed  all  along  the 
margin  of  the  red  rocks  we  see  the  old  land  surface,  which 
was  preserved  by  burial  beneath  them,  and  is  only  now 
emerging  to  the  light  of  day,  as  the  covering  is  removed 
by  the  wear  and  tear  of  time.  The  main  structure  of  the 
county  and  many  even  of  its  minor  features  are  older  than 
the  red  rocks. 

The  breccias,  however,  are  not  only  made  of  Culm  and 
Devonian  sedimentary  rocks.  They  are  filled  with  volcanic 
debris.  So  full,  indeed,  that  there  are  not  a  few  who 
believe  that  they  are,  in  fact,  the  debris  of  volcanic  cones, 
or  even  the  far  spreading  base  of  a  volcanic  pile.  There  is 
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much  to  be  said  for  this  view,  and  it  is  in  no  way  incom- 
patible with  our  present  argument. 

These  volcanic  fragments  are  full  of  significance.  Mr. 

R.  N.  Worth*  has  made  a  careful  investigation  of  them 
in  two  papers,  of  which  the  second  is  the  more  important. 
He  shows  that  they  are  also  mainly  of  local  origin,  most 
of  them  bits  of  rock  we  can  still  see  in  situ,  but  others 
of  exactly  the  acid  and  intermediate  varieties  which  ought 
to  be  there  if  our  view  of  the  Dartmoor  problem  is  correct, 
and  if  the  volcanic  fragments  came  from  the  direction  of  the 
Moor.  So  conclusive  does  the  evidence  appear  to  be  that 
it  would  probably  have  been  long  since  generally  accepted 

as  proof  had  it  not  been  for  two  apparent  contradictions — 
the  presence  of  Dartmoor  granite,  and  even  bits  of  elvans, 
in  the  breccias,  and  the  peculiar  nature  of  the  lava  streams 
interstratified  with  them  in  the  neighbourhood  of  Exeter. 

The  granite,  it  has  been  argued,  cannot  have  risen  to 
its  present  position  after  the  upheaval  and  folding,  because 
its  solidification  must  have  taken  place  deep  down,  and  it 
cannot,  therefore,  have  been  exposed  on  the  surface  so  that 
fragments  could  be  broken  off  so  soon  after  that  upheaval 
as  the  date  of  the  breccias.  It  will  at  once  be  seen  that 

this  objection  is  based  upon  an  estimate  of  time — the  time 
between  the  Post  Carboniferous  folding  and  the  deposit  of 
the  breccias.  Surely  the  facts  may  be  equally  held  to  show 
that  the  time  was  long.  It  has  been  pointed  out  that  an 
enormous  amount  of  wear  and  tear  had  been  effected  in 
the  interval,  and  we  must  remember  that  this  wear  and 
tear  would  act  most  rapidly  on  the  steeper  slopes. 

A  few  years  ago  a  boring  was  put  down  at  Lyme  Regisf 
in  a  vain  quest  for  coal.  It  went  down  1,300  feet  without 
reaching  beds  which  are  known  to  lie  far  above  the  breccias. 
If,  then,  the  highest  land  lay  where  we  have  supposed  it 
to  be,  and  if  the  accumulation  of  debris  followed  the  usual 
law,  and  began  in  the  neighbouring  hollows,  it  must  have 
taken  a  very  long  time  indeed  for  the  pile  of  deposits  to  reach 

•  Quart,  your.  Geol.  Soc.,  1889,  p.  398,  and  op.  cit.,  1890,  p.  69. 
t  Quart,  your.  Gcol.  Soc.,  1902,  p.  279. 
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so  high  up  the  slopes  as  the  places  where  we  now  see  them 
resting.  They  are  supposed  by  many  to  be  of  Permian 
age.  This  may  be  correct,  and  yet  they  may  belong  to 
its  closing  years.  If  so,  the  lapse  of  time  would  be  ample 
for  the  purpose. 

Moreover,  we  have  supposed  that  the  top  of  the  lava 
reservoir  began  to  solidify  soon  after  the  earth  movements 
had  almost  run  their  course,  but  that  the  injection  of  the 
elvans,  or  granite  veins,  from  the  still  fluid  parts  beneath, 
marked  some  closing  throes.  These  elvans  would,  some 
of  them,  reach  the  surface,  where  they  would  cool,  and  a 
trifling  lapse  of  a  few  centuries  would  be  enough  to  lay 
some  of  them  bare. 

In  other  cases  the  opening  of  fissures  would  be  almost 
certain  to  give  rise  to  violent  paroxysmal  outbursts  during 

which  not  only  pre-existing  cones,  penetrated  maybe  by 
elvans,  would  be  blown  to  bits,  but  portions  of  the  under- 

lying rock,  including  the  coarse  grained  granite  itself, 
would  be  torn  off  and  ejected.  Granting,  then,  that  the 
granite  was  in  position,  there  is  no  difficulty  in  accounting 
for  the  fragments  even  without  any  great  lapse  of  time, 
and  we  have  no  real  evidence  that  the  time  was  not  ample 
for  the  earlier  solidified  granite  to  be  uncovered  by  simple 
denudation. 

It  has  also  been  argued  that  the  granite,  when  it  con- 
solidated, must  have  been  deep  down.  There  is  no  such 

necessity.  It  must  have  cooled  slowly,  therefore  it  must 
have  had  a  considerable  thickness  of  material  above  it.  It 

has  been  pointed  out  that  the  breccias  require  for  their 
formation  steep  and  deep  valleys,  down  which  occasional 
torrents  must  have  rushed  with  great  violence.  Some  of 
the  partly  rounded  blocks  near  Teignmouth  weigh  tons, 
and  even  larger  blocks  are  found  near  Ide  in  deposits  which 
are  later  than  most  of  the  breccias.  In  order  to  get  the 
slopes  we  need,  we  must  imagine  the  valleys  of  the  Teign 
and  its  tributaries  had  no  existence,  being  filled  in  by  the 
local  eruptions,  and  that  over  Dartmoor  the  granite  rose 
above  its  present  surface,  and  on  top  there  lay  the  crumpled 
and  hardened  Culm,  crowned  by  the  volcanic  cones  built 
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by  eruptions  from  the  lava  reservoir  before  solidification. 
This  will  give  sufficient  thickness  of  overlying  material. 
Moreover,  the  size  of  the  crystals  and  rate  of  cooling  will 
be  affected  as  much  by  the  volume  of  the  cooling  body  as  by 
the  thickness  of  the  covering,  so  that  there  is  no  necessity 
to  assume  a  thickness  which  might  not  have  been  penetrated 
by  the  joint  action  of  subsequent  (elvan)  explosions  and 
torrential  denudation. 

The  next  difficulty  is  the  Exeter  lava  streams.  They  are 
of  very  peculiar  types,  which  have  been  described  by  the 
Director  of  the  Geological  Survey,  Dr.  Teall,  while  their 
geographical  position  has  been  given  in  detail  by  Mr.  Ussher 
in  the  Survey  report  on  the  Exeter  district.  They  have 

also  been  carefully  studied  by  Mr.  B.  Hobson.*  They 
may  be  classed  under  four  types.  The  first  and  most  basic 

is  represented  by  the  dark  chocolate-coloured  rock  well  seen 
at  Ide  and  Dunchideock,  and  which  lies  in  a  huge  mass 
just  under  the  Belvidere  on  top  of  Haldon,  where  it 
dips  sharply  towards  the  east.  It  is  a  basalt,  but  is 
peculiar  in  containing  numerous  grains  and  crystals  of 
quartz  and  felspar,  which  appear  as  glassy  spots  in  the  rock. 
Under  the  microscope  it  is  seen  that  each  of  them  has  a  clear 
interior,  but  its  superficial  portion  is  corroded  and  looks  as  if 
it  had  been  heated  to  its  softening  point  without  melting. 

The  second  type  is  the  paler  stone,  more  the  colour  of 
cocoa,  which  is  largely  quarried  in  many  places,  among 
which  we  may  mention  Pocombe  and  Posbury.  The  same 
kind  of  rock  makes  the  hill  of  Rougemont,  in  Exeter,  and 
crops  out  again  at  Raddon,  near  Thorverton,  Silverton, 
Budlake,  Poltimore,  and  Broadclyst.  Sometimes  it  is 
massive,  with  its  cracks  filled  in  with  deposits  of  subsequent 

minerals,  giving  the  stone  its  veined  appearance  ;  some- 
times it  is  as  full  of  steam  holes  as  a  modern  lava.  A  line 

of  it  crosses  Killerton  Park  through  Columjohn  Wood  to 
Budlake.  It  was  originally  a  basic  rock,  but  contains  the 
wrong  kind  of  felspar,  the  kind  which  is  usually  associated 
with  acid  rocks. 

*  Quart.  Jour.  Geol.  Soc.,  1892,  p.  496. 





Lava  Quarry  at  Pocombe. 

Pocombe  Lava  resting  on  upturned  culm. 

The  grassy  ledge  shows  the  top  ot  the  culm. 
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The  third  type  is  represented  by  the  grey  mica-spangled 
rock  of  Killerton  Park.  The  lava  at  the  Belvidere  on 

Haldon  is  separated  from  the  upturned  edges  of  the  denuded 
Culm  only  by  an  impersistent  band  of  sand.  The  Pocombe 
stone  may  be  seen  in  the  roadside  cutting  to  be  actually 
resting  on  the  Culm.  At  Killerton  the  grey  lavas  rest  on, 
and  are  separated  by,  breccia  and  sand.  It  has,  therefore, 
been  supposed  that  the  Killerton  rock  is  newer  than  that 
of  Pocombe.  But  it  is  quite  possible  that  breccias  may 
have  existed  at  Killerton  long  before  they  had  reached  so 
much  nearer  to  their  source  as  Pocombe  or  even  Exeter. 

Indeed,  this  view  is  strengthened  by  the  fact  that  a  thin 
layer  of  Pocombe  type  lava  actually  overlies  the  grey 
rocks  peculiar  to  Killerton. 

The  grey  rocks  are  trachytes,  but  are  peculiar  in  the 
quantity  of  mica  spangles  they  contain. 

A  fourth  type  is  shown  in  the  large  quarries  at  Knowle 
Hill  near  Crediton,  and  at  Marshfield,  Loxbeare,  and 
possibly  Holrnead,  near  Tiverton.  These  are  intermediate 
between  the  lavas  of  Killerton  and  Pocombe.  They  are  a 
kind  of  trachyte,  but  it  is  abnormally  basic. 

For  our  present  purpose  it  is  not  necessary  to  say  more 
about  the  composition  of  these  rocks,  though  they  open  up 
many  avenues  of  research.  The  point  is  that  they  are  all 
peculiar,  and  it  might  be  thought  that  the  vents  from  which 
they  came  might  have  been  identified  by  a  similarity  of 
chemical  composition.  Nothing  of  the  kind  has  yet  been 

possible.  Geikie*  gets  over  the  difficulty  by  supposing 
that  they  flowed  from  vents  which  are  now  buried  under 
later  New  Red  deposits,  and  that  the  slopes  on  which  some 
of  them  rest  are  the  consequence  of  earth  movements  sub- 

sequent to  their  eruption. 
But  they  are  intimately  associated  with  the  breccias. 

We  have  shown  that  these  have  most  certainly  come  from 
the  Dartmoor  direction,  and  that  some  at  least  of  the  hill 

slopes  were  much  as  we  find  them  to-day.  The  breccias  must 
have  come  down  hill,  and  this  is  equally  certain  of  the  lavas. 

*  Ancient  Volcanoes  of  Great  Britain,  vol.  ii,  p.  99. 
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This  direction  of  origin  is  well  indicated  by  the  distribu- 
tion of  some  of  the  beds  which  lie  very  little  above  the  lavas. 

It  has  long  been  known  that  the  deep  red  rocks  of  the 
hills  between  Ide  and  Dunchideock  are  made  of  a  kind  of 

marly  material  in  which  are  found  many  large  fragments  of 
a  decomposed  volcanic  rock  containing  clear  lumps  and 
crystals  of  quartz,  quartz  porphyry  it  is  called.  Fortu- 

nately the  making  of  the  Exeter  Railway  involved  two  long 
and  fairly  deep  cuttings  through  these  deposits.  Before 
the  sides  of  these  were  smoothed  down  they  presented  an 
extraordinary  sight,  being  stuffed  full  of  blocks,  some 
well  rounded,  and  varying  in  size  up  to  huge  masses 
weighing  many  tons,  which  had  to  be  reduced  by  blasting. 
Some  were  blocks  of  hard  breccia,  some  may  have  been 
derived  from  the  dolerites  and  diorites  of  the  Teign  Valley, 
some  from  the  waste  of  the  Ide  type  lavas.  But  the 
quartz  porphyry  blocks  were  most  frequent,  and  apart  from 
the  red  colour  of  the  matrix  they  might  well  have  been 

derived  from  the  vein  of  quartz-containing  granite  pre- 
viously mentioned,  as  dividing  the  coarse-grained  granite 

of  Heltor,  which  is  the  nearest  point  of  Dartmoor. 
Similar,  but  smaller  blocks,  are  to  be  traced  here  and 

there  towards  Exeter,  and  in  the  brickfields  on  the  north- 
eastern side  of  the  city  the  fragments  are  very  numerous. 

In  Hancock's  great  pit,  for  example,  we  have  a  deep  series 
of  marls  marked  by  irregular  horizontal  bands  of  green,  and 
quite  a  large  variety  of  decomposed  volcanic  boulders,  which 

are  sometimes  as  large  as  a  man's  head.  Among  them  the 
quartz  porphyry  is  easily  recognizable,  and  so  are  numerous 
fragments  which  must  have  come  from  distant  parts  of  the 
stream  of  lava  which  forms  Northernhay.  Most  of  these 
boulders  have  been  much  altered.  The  Northernhay,  or 
Pocombe  type  specimens,  vary  from  bits  whose  origin 
cannot  be  questioned,  through  a  gradation  of  changes  until 
we  get  sometimes  a  chocolate-coloured  block  spotted  with 
white  (the  steam  holes  originally),  which  has  been  altered 
into  a  smooth-grained  stone  as  soft  as  prepared  chalk.  The 
writer  once  marked  a  set  of  examinations  with  a  bit  of  this 

in  lieu  of  a  coloured  pencil. 



Photo  by  F.J.  Collins. 

Ide  cutting  in  course  of  construction,  showing  Quartz  Porphyry  Blocks. 

Breccia,  near  Dawlish,  showing  sharp  angular  fragments. 

The  larg-e  block  is  about  9  inches  cube. 
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But  the  decomposition  of  the  material  is  less  important 
than  the  identity  of  the  quartz  porphyry  blocks,  and  their 
diminution  in  size  as  we  pass  away  from  Dartmoor  towards 
the  north-east,  which  clearly  indicates  this  as  the  direction 
in  which  they  travelled.  The  stream  of  blocks  also  follows 
the  same  line  as  the  lava,  which  suggests  that  they  were 
swept  down  the  same  valley  as  that  along  which  the  lava 
had  previously  flowed. 

The  Posbury  stone  is  in  places  full  of  steam  bubbles, 
and  in  part  of  the  quarry  these  may  be  seen  to  lie  in  strings 
pointing  away  from  the  moor. 

The  trachytic  types  may  either  have  come  from  a 
similar  point,  or  they  may  have  flowed  down  the  opposite 
side  of  the  deep  Greedy  valley  from  some  point  near 
Tiverton  or  further  north,  as,  for  instance,  the  intrusive 
dykes  at  Rose  Ash 

In  any  case  there  is  nothing  in  the  least  degree 
unreasonable  in  supposing  that  the  cones  from  which  these 
lavas  came  should  have  long  since  disappeared.  The  lavas 
themselves  have  only  been  preserved  by  their  burial  under 
later  deposits,  and  the  parts  we  see  have  not  long  been 
exposed  to  view.  Unless  the  cones  should  have  been 
similarly  buried  they  could  not  have  survived,  and  all  we 
could  hope  to  find  would  be  the  pipes  which  fed  them. 

In  the  Teign  Valley  we  have  a  number  of  intrusive 
pipes.  Some  approximate  to  syenite,  some  to  gabbro, 
but,  so  far  as  is  yet  known,  none  of  them  reproduce  the 
peculiar  characters  of  the  lavas  we  are  discussing. 

It  must,  however,  be  borne  in  mind  that  the  lavas  have 
undergone  many  chemical  changes  in  consequence  of  exposure 
to  the  weather,  burial  under  other  rocks,  infiltration  of  water, 
and  so  on.  The  Teign  Valley  pipes  have  been  altered 
also,  but  by  a  different  series  of  actions  going  on  deep 
under  ground.  Such  intrusive  pipes  as  there  are  must  have 
solidified  far  below  the  surface,  and  the  originally  formed 
minerals  may  have  differed  considerably  from  those  in  the 
lavas  they  supplied. 

The  lavas  of  Pocombe  and  Ide  must  have  been  erupted 
in  a  limpid  condition,  and  on  steep  slopes  such  as  we  have 
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supposed  would  have  flowed  many  miles  from  their  source, 
just  as  the  fluid  lavas  of  Hawaii  and  of  the  Icelandic 
volcanoes  have  been  known  to  flow  for  distances  of  upwards 
of  50  miles.  It  is  possible,  therefore,  that  the  pipes  we 
want  may  really  be  some  of  those  in  the  Teign  Valley, 
or  we  may  find  them  further  away  in  some  of  the  intrusive 
rocks  of  the  Newton  Abbot  district. 

Finally,  it  is  even  possible  that  the  lavas  may  have 
originated  on  Dartmoor  itself.  It  is  not  at  all  unlikely 
that  an  eruption  of  the  elvan  phase  may  have  been  attended 
by  the  extrusion  of  quantities  of  acid  lava,  which  would 
not  flow  far,  followed  by  fluid  drawn  from  deeper  zones 
in  the  magma  which  would  be  less  viscous,  and  therefore 
flow  to  greater  distances.  If  the  present  surface  of  the 
granite  at  the  spot  where  this  occurred  is  below  the  part 
then  solid,  no  trace  of  cone  or  pipe  could  now  be  left. 

However  this  may  be,  it  is  clear  that  the  absence  of 
recognizable  pipes  is  no  contradiction  to  the  proposition 
we  set  out  to  prove,  and  the  supposed  absence  of  the 
acid  eruptive  rocks  is  a  false  premise.  On  the  other  hand 
we  have  a  general  accumulation  of  evidence  all  tending 
to  justify  the  view  that  Dartmoor  is,  in  fact,  the  upper 
part  of  the  cooled  lava  reservoir  which  fed  our  Devonshire 
volcanoes,  that  it  rose  to  its  present  place  in  consequence 
of  the  Post  Carboniferous  earth  movements,  and  that  it 
was  then  and  for  some  time  after  crowned,  or  fringed, 
by  active  eruptive  craters. 





Fossil  Salt  Crystals  from  the  Red  Marls. 

Spongy  Lava  from  under  Southernhay,  Exeter. 
The  large  steam  holes  are  filled  with  black  manganese,  the  small  ones 

with  a  white  mineral. 
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The    Salt    Lake    Period. 

The  Post  Carboniferous  breccias  are  not  limited  to  Devon 

and  Somerset.  They  are  found  in  several  places  in  the 
Midland  district,  from  the  Lickey  Hills  near  Birmingham, 
through  North  Staffordshire  and  North  Worcestershire  to 
Shropshire  and  the  borders  of  the  coalfield  of  Flint.  They 
also  occur  on  the  coast  of  Cumberland  and  all  along  the 
vale  of  Eden  and  on  the  northern  side  of  the  Solway  Firth. 
Generally  they  consist  of  fragments  of  local  rocks  which  can 
be  identified,  but  the  fragments  have  sometimes  been  carried 

such  long  distances — up  to  30  miles — that  Ramsay  and  others 
have  supposed  that  they  must  have  been  carried  by  ice.  But 
torrential  action  such  as  we  have  described  would  be  ample 
for  the  purpose  if  we  suppose  that  the  hills  from  which  they 
came  were  then  high  enough  to  have  their  upper  valleys 
filled  by  glaciers  ;  and  this  same  supposition  also  accounts 
for  all  indications  of  ice  action,  without  supposing  a  glacial 
period. 

These  beds,  as  a  whole,  rest  on  the  denuded  edges  of 
carboniferous  and  older  rocks  just  as  they  do  in  Devonshire, 
and  this  is  equally  true  of  a  different  set  of  deposits  which 
lies  on  either  side  of  the  Pennine  ridge.  On  the  west,  in 
Lancashire,  we  find  breccias  and  sandstones  and  a  thin  band 
of  magnesian  limestone  from  10  to  25  feet  in  thickness.  On 
the  eastern  side  the  breccias  and  sands  and  marls  are  thin, 
and  the  magnesian  limestone  forms  a  massive  deposit 
reaching  through  the  counties  of  Nottingham,  Yorkshire 
and  Durham  to  the  coast  of  the  North  Sea  near  Sunderland. 

In  Durham  it  is  from  500  to  600  feet  thick,  and  often 
weathers  away  in  most  curious  patterns.  Sometimes  the 
wasted  surface  resembles  piles  of  marbles  or  cannon  balls, 
sometimes  it  looks  like  branches  of  elaborate  corals.  If, 
however,  one  of  these  objects  is  broken  open,  it  is  seen  to 
to  be  built  up  either  of  concentric  layers  or  to  have  a 
radiated  structure. 
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We  have  already  said  that  the  breccias  resemble  those 
now  forming  in  arid  regions  where  mountains  look  down  on 
desert  lowlands.  We  have  in  the  magnesian  limestone  and 
its  structure  another  indication  of  just  such  a  climate.  The 
great  salt  lake  of  Utah  and  other  saline  sheets  of  water  in 
the  same  district  are  only  the  shrunken  remnants  of  lakes 
of  far  larger  size  which  belonged  to  a  prehistoric  time.  The 
shores  of  these  former  lakes  are  fringed  by  deposits  which 
strongly  resemble  the  magnesian  limestone.  They  have  been 
formed  not  by  the  accumulation  of  calcareous  remains  of 
animal  life,  nor  indeed  by  the  settlement  of  calcareous  mud, 
but  by  the  deposit  of  material  from  solution  in  concentrated 
salt  water.  Layer  after  layer  was  thus  laid  down,  sometimes 
around  solid  fragments  of  stone,  sometimes  around  some 

other  nucleus,  and  in  time  spongy  masses  were  built  'up 
whose  pores  were  subsequently  filled  in  by  a  similar  process. 
Rocks  of  such  a  kind  are  said  to  be  concretionary,  and  so 

far  as  is  known,  they  are  only  formed  in  land-locked  lakes 
or  inland  basins  of  drainage  of  the  type  seen  from  the 
Caspian  to  Lake  Balkash,  or  that  which  lies  immediately 
west  of  the  Rocky  Mountains. 

In  Germany  the  great  salt  deposits  of  Stassfurt,  1,200  feet 
thick,  lie  among  similar  strata,  and  show  that  there,  at 
least,  the  climate  must  have  been  so  dry  as  to  completely 

evaporate  a  large  inland  sea,  and  bring  about  the  crystalli- 
zation on  a  vast  scale  of  other  chemicals  which  on  ex- 
posure to  ordinary  damp  air  absorb  so  much  moisture  as  to 

dissolve. 

The  Post  Carboniferous  upheaval  had  clearly  changed 
the  whole  aspect  of  this  part  of  the  globe,  by  replacing  the 
abundant  moisture  and  luxuriant  forest  swamps  by  an  arid 
desert.  We  see  that  we  must  picture  England  as  fringed 
by  the  denuded  Caledonian  mountain  system  on  the  north, 
by  lofty  points  and  steep  slopes  on  the  west,  where  the 
Lake  district  and  Wales  now  lie,  and  a  great  new  chain  of 
rugged  ridges  along  the  south.  Meanwhile  the  Pennine 
ridge  projected  into  the  plains,  and  its  slopes  on  both  sides 
descended  to  the  waters  of  a  salt  inland  lake  which  existed 

longest  and  was  largest  on  the  east. 
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NOTICE. 

The  Editors  desire  to  e^pr^  their  thank  Jo  ̂
Contributo.^ 

'the  inters    in  ̂publication  will  continue,
  both  on  the  par, me     UH.eJ.coi.     *  __,..,     ,«        T>  J!j.-^«  4-V.Q  1oV\nnr  1C    nnrftiV 

J. 
rTthe  forthcoming  volume  many    i

nteresting  commumcations 

have  been  promised. 

For  the  Supplementary  Volume,  Principal
  Clayden  has  placed 

at  ou!  disposal  ̂ revised  manuscript  of  his  lectures  on  THE
  ORIGU, 

AND  HISTORY  OF  DEVONSHIRE  SCENERY.  Thi
s  mil  be  largely  il 

trateTidU  a  new  departure,  which  we  do
  not  doubt  w,ll  be  appre- 

cttedCour  readers  ;  a  W,LL  BE  COMPLETE
D  m  OUR  NEXT  NUMBER 

Fo  lowiL  this  we  hope  to  print  the  Devon
  Chantry  Rolls,  winch 

Mr.  Tlichell  WhUley  has  been  good  enou
gh  to  "anscr.be  for  us 

from  the  originals  at  the  Record  Office,  an
d  wh.ch  w,ll  be  annotate, 

by  the  Editors. 

We  hope  to  print  before  long  in  cxtenso,  "
The  Apologie  o 

COLONELL    JOHN    WERE,"    and  the    "Relation   
 and    petition    , 

COLONELL  JOHN  WERE,"  ̂ ith  annotations  b
y  MR.  ARTHUR  FISHER. 

The  only  copy  of  the  former,  of  which  we
  know,  is  among  the 

Pamhlets  in  the  British  Museum,  the  latter
  exists  m  manu- 

and  give  much  information  relating  to  the  
course  of  the 

in  Devonshire. 
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S  and  six  PENCE  per 

annum  post  free;    an  ILLUSTRATED  PROSPE
CTUS  will  be  .sen    to 

my  Address  at  the  request  of  a  subscriber.  
   Their  interest  in  t 

Tecttn  is  solicited  in  order  that  the  usef
ulness  of  the  Magazin 

may  be  extended. 

CONTRIBUTIONS,  BOOKS  FOR  REVIEW, 
 and  COMMUNICATIO 

should  be  sent  to  the  EDITORS,  J.  Bf^f^SdSS 

bican,  Plympton,  or  to  the  MESSRS.  AMERY,  
Druid,  As 

BUSINESS  COMMUNICATIONS  should  be  sen
t  to  the  PUBLISHER 

230,  HIGH  STREET,  EXETER. 





JOHN  CORP  AND  ins  GRAND-DAI-GHTER  ELYENORE, 
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36.  THE  MEMORIAL  BRASSES  FOUND  IN  THE  CHURCHES 
OF  STORE-FLEMING,  ST.  SAVIOUR,  AND  ST.  PETROCK,  DART- 

MOUTH.— The  antient  borough  of  Dartmouth,  with  its 
splendid  and  almost  unequalled  river,  caused  it  at  early 
date  to  become  in  maritime  importance  scarcely  second  to 
any  found  on  the  southern  coast.  The  facility  thus  afforded 

for  intercourse  with  nations  "beyond  seas"  naturally  brought 
together  merchant  adventurers  of  considerable  influence, 

whose  shipping  lined  the  quays  of  its  noble  harbour.  Con- 
spicuous among  these  in  the  fourteenth  century  were  the 

renowned  Hauleys,  whose  extensive  mercantile  operations 
were  of  almost  national  reputation,  and  with  them  were 
probably  associated  the  Corps  of  lesser  note.  In  later  time 
towards  the  close  of  the  sixteenth  and  early  in  the  seventeenth 

centuries,  a  numerous  class  of  influential  "  marchants  "  had 
their  residences,  when  in  the  flesh,  within  the  precincts  of 
the  ancient  borough,  and  its  associated  surroundings  ;  and 

when  "  life's  fitful  fever  over  "  found  their  last  resting  places 
in  the  interesting  old  churches  therein  existing ;  and  several 
memorials  laid  down  in  commemoration  of  them  are  still 

found  over  their  dust.  A  description  of  some  of  them  taking 
the  form  of  monumental  brasses,  in  some  instances  apparently 
unchronicled,  is  offered  in  the  following  notes.  Of  these, 

one  to  John  Corp  and  his  grand-daughter  occurs  at  Stoke- 
Fleming,  two  in  the  noble  church  of  St.  Saviour,  one  a  small 
figure  of  a  lady,  which,  apparently,  has  not  previously 
been  illustrated,  the  other,  Gilbert  Staplehill,  produced 
in  outline,  as  also  that  to  John  Corp,  in  the  Exeter  Dioc. 
Arch.  Trans. 

Of  the  three  brasses  in  the  picturesque  old  church  of 
St.  Petrock,  as  far  as  the  writer  knows,  no  illustration  of 
them  has  been  undertaken  ;  they  occur  at  the  east  end  of 
the  fabric  and  adjoin  each  other,  and  their  closeness  together 
suggests  a  family  relationship  existing  between  those  they 
commemorate. 

The  illustrations  are  from  rubbings  specially  taken  and 
completed  and  are  facsimiles. 

STORE-FLEMING. 

JOHN  CORP  AND  HIS  GRAND-DAUGHTER  ELYENORE. — This 
fine  and  most  interesting  brass,  which  is  also  the  oldest  of 
this  series,  lies  at  the  entrance  to  the  chancel. 

F 
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John  Corp  is  represented  as  bare-headed,  with  long  flow- 
ing curly  hair,  forked  beard,  curved  moustache,  and  hands 

raised  in  prayer.  He  wears  an  inner  garment  or  gown, 

with  tight-fitting,  close-buttoned,  and  mittened  sleeves,  and 
on  this  another  gown  or  robe,  partly  opened,  buttoned  down 
the  front,  and  edged  with  fur  at  the  cuffs  and  skirt.  Over  this, 
slung  from  the  right  shoulder,  is  a  richly  ornamented  belt  or 
guige,  and  from  it  depends  an  anelace,  or  short  sword,  of 
large  massive  dimensions.  His  feet  clad  in  pointed  shoes 
of  large  size,  and  widely  separated,  are  placed,  apparently, 
on  a  footstool. 

The  grand-daughter,  Elyenore,  wears  a  close-fitting  re- 
ticulated head-dress,  ornamented  at  the  intersections,  with 

a  jewelled  bandeau  across  the  brow,  and  a  flowing  cover- 
chief  dependent  behind.  The  dress  is  close-fitting,  as  are  the 
sleeves,  mittened  and  buttoned  all  through,  and  apparently 
a  chain  or  row  of  ornamental  buttons  descends  in  front  to 

below  the  waist,  and  traces  of  a  pocket  or  gypciere  appears 
on  the  left  side.  The  skirts  of  the  dress  are  voluminous, 
and  the  points  of  the  shoes  are  seen  among  the  folds,  the 
hands  raised  in  prayer.  She  stands  on  a  ornamental  pedestal, 
raising  her  to  the  same  elevation  as  the  adjoining  figure. 
This  form  of  mounting  a  young  person  or  child  on  a 
pedestal  by  the  side  of  the  parent  was  occasionally 
adopted  at  this  era,  as  in  two  instances  found  among  the 
Cobham  brasses,  Sir  Reginald  Braybroke,  with  two  sons, 
one  on  each  side,  1405  ;  and  Sir  Nicholas  Hawberk,  with 
one,  1407. 

Over  the  figures  is  a  fine  canopy,  battlemented,  with 
pierced  quatrefoils  in  the  frieze,  while  at  each  end  and  in 
the  centre  are  lanthorn  lights,  and  the  whole  supported  on 
pillars  at  the  sides.  Unfortunately  these  have  disappeared, 
as  also  a  considerable  portion  of  the  canopy  and  parts  of  the 
smaller  figure. 

The  inscription,  in  Norman  French,  on  a  panel  at  the 
base  reads  : — 

Amys  q'  passes  ycy  P'  Joh  Corp  <§*  Elyenore  .  .  .  aucy, 
Pes  dieux  pur  charite  <£  de  lo'  almes  aie  merce,  amen.  (She)  Obiit 
in  die  sc'i  georg'  Anno  Dni'  MiU'imo  Ixxxx  primo.  (He]  Obiit  in 
die  s'ci  Joh'  Ewa'gliste  A  '0  D'ni  Mill'mo  ccc  Ixi1"0- 





A  LADY  UNKNOWN,  ST.  SAVIOUR'S  CHURCH. 
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Risdon  (1640)  records  the  inscription  and  supplies  the 

missing  words  as  being  "filsdc  son  Fitz."* 
It  has  been  thus  translated  by  Dr.  Oliver: — 
Friends  who  pass  this  way  for  John  Corp  and  Elyenore  .  .  .  also, 

Pray  God  of  your  charity  that  He  may  have  mercy  on  their  souls,  amen. 

She  died  on  St.  George's  Day  (23^  April),  in  the  year  of  our  Lord,  1391. 
He  died  on  the  day  of  St.  John  the  Evangelist  (2-jih  Dec.),  in  the  year  of 
our  Lord,  1361. 

There  are  no  arms  and  none  were  recorded. 

The  Corp  family  from  the  appointments  of  costume  on 
the  brass,  appear  to  have  been  of  good  social  station.  They 
were  colleagues  of  the  noted  Hauleys,  in  the  reigns  of  Henry 

IV.,  V.,  and  VI.  (1399-1422),  and  probably  engaged  in  the  same 
kind  of  foreign  mercantile  pursuits.  Lysons  states  that  John 

Corp  (which  must  have  been  the  younger)  "  had  a  licence 
in  the  year  1402  (3  Henry  V.)  to  fortify  his  mansion  at  the 

entrance  of  the  port  of  Dartmouth"  (Pat.  Rot.  4  Henry  V.t 
1402),  little  further  is  known  of  them.  There  is  no  inq.  p. 
mortem  to  Corp,  so  he  does  not  appear  to  have  held  any 
land  under  the  Crown.  He  may  have  held  under  the  Carews, 

who  succeeded  Fleming  and  Mohun,  at  Stoke- Fleming, 
Ottery-Mohun  and  elsewhere.  John  Carreu,  who  married 
Margaret,  daughter  and  heir  of  John  Lord  Mohun,  died 
about  the  same  year  as  John  Corp,  his  inq.  p.  mortem  being 
taken  38  Edward  III.,  1365-6,  but  no  mention  is  made  of 
the  manors,  tenants  or  ages. 

It  must  have  been  the  younger  Corp  that  laid  down  the 
brass  to  his  father  and  daughter,  after  her  death  in  13911 
and  it  may  be  she  would  have  been  the  ultimate  heiress  of 
the  family. 

ST.  SAVIOUR. 

A  LADY,  unknown,  now  affixed  to  the  wall  at  the  east 

end  of  the  south  aisle  in  St.  Saviour's  Church,  and  is  of 
small  size. 

She  wears  a  semi-mitre  head-dress,  with  coverchief  de- 
scending to  the  shoulders  behind,  close-fitting  bodice  and 

sleeves,  the  bodice  edged  in  front  with  a  broad  band  of  fur 
descending  and  joined  together  below  the  waist,  large  cuffs 
also  of  fur,  the  gown  plain,  and  the  hands  raised  in  prayer. 

*  The  modern  spelling  of  the  inscription  would  read  : — Amis  qui 
passez  ici  pour  John  Corp  and  Elyenore  .  .  .  aussi.  Priez  Dieu  par 
charite  quil  de  leurs  ames  ait  Merci. — Amen. 
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There  is  no  inscription,  and  the  figure  doubtless  originally 
lay  on  the  floor,  forming  a  portion  of  a  larger  memorial. 
From  the  costume  it  may  be  safely  assigned  to  a  date  to- 

ward the  end  of  the  earlier  half  of  the  fifteenth  century. 
The  simple  almost  severe  outlines  of  this  figure  form  a 
strong  contrast  to  those  of  later  date. 

GILBERT  STAPLEHILL  was  the  son  of  Walter  Staplehill,  of 
Exeter,  by  his  second  wife  Amy,  daughter  of  Thomas  Gale, 

described  as  "of  Crediton,"  but  with  more  probability  of 
Dartmouth,  where  the  Gales  had  been  settled  before  their 
removal  to  Crediton  ;  one  of  whom,  Thomas  Gale,  married 
Joan,  daughter  of  Gilbert  Yard,  of  Bradley,  who  was  the  son 
of  Richard  Yard,  and  Joan,  daughter  and  co-heir  of  William 
Ferrers,  of  Churston,  which  accounts  for  the  patronymic 
Gilbert  and  the  Ferrers  arms  on  the  brass. 

Gilbert  Staplehill,  sometime  Mayor  of  Dartmouth,  was 
apparently  first  resident  in  Exeter,  and  married  first  Cheston, 
daughter  of  John  Penhellick,  of  St.  Illogan,  Cornwall,  by 
Thomazine,  daughter  of  Jenkin  Killivorne.  By  her  he  had  I. 

Hugh,  bap.  i  Aug.,  1576,  at  St.  Martin's,  Exeter ;  2.  Alexander, 
of  Dartmouth,  bap.  25  March,  1578,  at  St.  Martin's,  he 
married  first  Jane,  daughter  of  John  Edgsbur,  of  Topsham, 
by  whom  he  had  seven  children,  and  secondly  to  Elizabeth 

[   ],  buried  26  June,  1646,  at  Townstall;  3.  Aldred,  of 

Dartmouth,  bap.  3  Oct.,  1580,  at  St.  Martin's,  married 
Silphine,  daughter  of  John  Follet,  of  Dartmouth,  by  whom  he 
had  a  daughter,  Cheston,  called  after  her  grandmother,  and 

four  sons;  4.  John,  married  1614-15,  Richard,  daughter  of 
Nicholas  Adams,  and  widow  of  [   ]  Page  ;  5.  Zabian,  bap. 

2  Oct.,  1577,  at  St.  Martin's,  wife  of  Thos.  Newman,  of 
Exeter.  Agnes,  married  Jan.,  1615-16,  William  Kent,  of 
Dartmouth. 

Secondly,  Gilbert  Staplehill,  married  29  January,   1587-8, 
Susan,  daughter  of  Edward  Lidstone,  and  widow  of  [   ] 
Anthony  ;  she  was  buried  30  March,  1619,  at  Townstall.  By 
her  he  had:  i.  Gilbert,  buried  18  Nov.,  1662,  at  Townstall, 

he  married  Dorothy,  daughter  of   [   ]  Martin,  buried  22 

May,  1626,  at  St.  Petrock's,  by  whom  he  had  Gilbert  and  six 
other  children;  2.  William]  3.  A rthur,  married  to  Welthian, 
daughter  of  Holgrave;  4.  Anne,  married  22  Jan.  1615,  at 
Townstall,  to  William  Kempe. 









NOR  LONG  CRAY  HARES  NOR  DIMNES  )N  THE  EYES 

MOR  FEBLE.  LIMBS    NOR  VNCOTH  TREMBLING  PACE 

PRESADC  HTS  DEATH  THAT  HERE  INTCMBEO  LIES 
HlS  TIME  WAS  COME  HIS  MAKER  WAS  NOT  BOVNDE 
Tb  LET  HIM  LIVE  TILL  ALL  THEIS  MARKES  WERE  FOVNDE 
HlS  TYME  WAS  COME,THAT  TIME  HE.  DID  IMBRACE 
WITH  SENCE  &  FELLING E  WITH  AlOYFVLL  HARTE 
AS  HIS  BEST  PASSAGE  TO  A  BETTER  PLACE. 
WHERE  ALL  HIS  CARES  ARE,  ENDED  &  HIS  SMARTS 
THIS  ROOPE  -WAS  BLEST  THAT  TRVSTED  IN  COD  ALONE 
HE  LIVES  TWOF.  L1VF.S  \CHERF.  OTHF.RS  LIVE  BVT  ONE 
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His  figure  in  the  brass  shews  him  bare-headed,  with 
beard,  hands  joined  in  prayer,  and  clad  in  ruff,  and  presumably 
in  mayoral  robe,  with  broad  width  of  fur  round  the  neck 

and  descending  down  on  each  side  in  front,  and  dependent 

ornamental  sleeves.  Over  the  effigy  are  three  shields — i. 
Quarterly  i  and  4,  Argent,  a  chevron  sable,  for  STAPLEHILL  ; 
2  and  3,  Azure,  three  roaches  naiant  in  pale  argent,  probably  for 
ROACH,  of  Wellcombe,  in  Devon.  2.  Sable,  three  butterflies 

volant  argent,  for  PENHELLICK,  and  3,  Argent,  on  a  bend  sable, 

three  horse  shoes  or,  for  FERRERS,  whose  relationship  has  been 
explained. 

The  inscription  relates  : — 

Here  lyeth  the  bodye  of  Gilbart  Staplehill,  once  Maior  of  Dart- 
movth,  dyed  the  15  of  Febrvary,  1637. 

Behold  thy  selfe  by  mee 
I  was  as  thov  art  now 

And  thov  in  time  shalt  be 
Even  dvst  as  I  am  now 

So  doth  this  figvre  paynt  to  thee 

The  forme  &•  state  of  eche  degree 
This  memorial  occurs  at  the  entrance  of  the  chancel 

at  St.  Saviour's. 

The  fine  brass  of  Sir  John  Hauley,  "istius  cancelle 

fundator,"  with  his  two  wives,  1403,  lies  between  the  Staple- 
hill  brass  and  the  altar.  It  has  been  described  and  engraved 
in  the  Exeter  Dioc.  Transactions. 

The  Staplehills  appear  to  have  been  an  influential  family 

in  Exeter.  Nicholas  Staplehill  was  Steward  of  the  city  in 
1517.  Walter  Staplehill,  father  of  Gilbert,  was  Receiver  1553, 

Sheriff  1554,  Mayor  1556,  and  M.P.  for  the  city  1557  (Isacke). 

ST.  PETROCK. 

JOHN  ROOPE,  the  son  of  Richard  Roope,  was  a  merchant  of 
Townstall,  Dartmouth,  where  a  branch  of  his  family  appear 
to  have  settled. 

He  married  Dorothy,  daughter  of  [   ]  Ford,  by 
whom  he  had  three  sons  and  two  daughters.  i.  John,  of 
Townstall,  who  married  Mary,  the  daughter  of  Richard  Rons, 

will  Dec.,  1619,  proved  May,  1620.  2.  Nicholas,  of  St. 

Petrock's,  he  married  Alice,  daughter  of  [   ]  Coppin, 
of  Kent.  3.  Philip,  of  Little  Dartmouth.  4.  Dorothy, 
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baptized  2  Oct.,  1587,  at  Townstall,  married  Arthur  Rons,  and 
is  probably   represented   on   the   adjoining   brass.      5.   Joan, 
married  [   •]  Somers,  and  both  daughters  were  deceased 
before  1621,  leaving  issue. 

The  effigy  in  the  brass  is  very  large  and  somewhat 
uncouth.  The  hands  are  raised  in  prayer,  he  wears  a  ruff, 
and  is  clad  in  a  short  cloak  with  cape  reaching  to  the 
knees,  over  a  jerkin  tied  in  at  the  waist,  with  tight  sleeves 
and  cuffs,  and  below  a  very  voluminous  pair  of  breeches  or 
trunk  hose,  stockings  and  shoes  with  rosettes.  The  engraver 
has  almost  covered  the  figure  with  hatchings,  confusing  the 
outlines,  a  considerable  portion  of  these  have  been  omitted. 

The  inscription,  a  part  of  which  is  missing,  records : — 

"  H    of  John  Roope,  of  Dartmouth,  Marchant,  Borne  the 
first  D    D    the  22nd  daye  of  October,   1609. 

'Twas  not  a  winded  nor  a  withred  face, 
Nor  long  gray  hares,  nor  dimnes  in  the  eyes, 
Nor  feble  limbs,  nor  vncoth  trembling  pace, 
Presadg  his  death,  that  here  intombed  lies, 
His  time  was  come,  his  Maker  was  not  bovnde 

To  let  him  live,  'till  all  theis  markes  were  fovnde, 
His  tyme  was  come,  that  time  he  did  imbrace, 
With  sence  &  feelinge  with  a  ioyfvll  harte, 
As  his  best  passage  to  a  better  place, 
Where  all  his  cares  are  ended,  S*  his  smarte, 
This  Roope  was  blest  that  trvsted  in  God  alone, 

He  lives  twoe  lives  where  others  live  bvt  one." 
From  the  tenor  of  the  epitaph,  and  appearance  of  the 

figure,  he  seems  to  have  deceased  in  the  prime  of  life,  but 
the  date  of  his  birth  is  missing  in  the  inscription.  There 
are  no  arms,  but  these  are  given  as  Argent,  a  lion  rampant 
gules,  in  an  orle  of  nine  pheons  azure. 

BARBARA  PLUMLEIGH  :  She  was  the  first  wife  of  John  Plum- 
high,  and  daughter  of  Stephen  Eyre,  probably  of  a  family 
so  called  located  at  Umberleigh,  North  Devon,  and  died, 
according  to  the  inscription,  the  third  day  of  September,  1610. 

John  Plumleigh,  her  husband,  was  seventh  son  of  John 
Plumleigh,  of  Dartmouth,  and  who  is  described  as  living  in 

1620,  "  Nunc  Maior,  of  Dartmouth  "  ;  there  were  four  children 
then  alive,  and  he  was  surviving  in  1633.  Of  these — 



HERS LYETH BODYE  OF 

HERE  LYETH  THE  -WIFEOFIOHN  FLVWLEICH'WHOBA^BAR/VHAOTO  NAME 
\i  HOSE  VERTVOVS  UEE..AND  GODLY  DEATH  BATH  LEFT  HER  LASTtGBtt! 
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i.  Richard,  son  and  heir,  was  aged  24  in  1620;  he  married 
Elizabeth,  daughter  of  William  Nutbrowne,  by  whom  he  had  two 
sons,  Charles  and  Philip,  and  a  daughter,  Elizabeth.  2.  George, 
of  Dartmouth,  aged  19,  1620,  married  Joan — by  whom  he  had 
a  son,  John,  his  will  dated  1632-3,  proved  1649.  3.  Anne, 
married  Nicholas  Ford,  of  Ford.  4.  Barbara  (called  after  her 
mother),  aged  16,  1620,  married  Thomas  Woodward,  of  London. 

John  Plumleigh,  married  secondly,  apparently  about  two 

months  after  his  first  wife's  decease,  on  17  Dec.,  1610, 
Margaret,  daughter  of  Nicholas  Martin,  of  Exeter,  relict  of 
John  Ellacott,  merchant,  of  Exeter,  by  whom  he  had  one 
daughter,  Jane,  married  to  Nicholas  Roope.  His  will,  Nov., 

1641,  proved  1641-2. 
She  wears  a  kind  of  French  hood  with  dependent  cover- 

chief,  ruff,  and  richly  embroidered  stomacher  and  petticoat, 
with  farthingale  over,  close  sleeves  with  cuffs,  the  hands 
raised  in  prayer,  the  feet  in  shoes  with  rosettes.  Below  the 
epitaph  are  the  two  groups  of  her  children.  Two  boys  with 
cloaks  and  collars,  tight  hose  and  shoes,  and  four  girls  in 
hoods  and  gowns. 

"  Here  lyeth  the  Bodye  of  Barbara,  the   Wife  of  John  Plvm- 
leighe,  of  Dar   ,  who  departed  thirde  daye  of  September,  Anno 
Domini,  1610. 

Here  lyeth  the  wife  of  John  Plvmleigh,  who  Barbara  had  to  name. 

Whose  vertvovs  life  and  godly  death,  hath  left  her  last'g  fa'e, 
Of  rich  and  poor  shee  was  beloved,  to  y'one  a  neighbov'  kind, 
To  the  other  still  in  all  distresse,  a  tender  harted  frinde, 

Two  sones  t§»  davght'rs  4  shee  bare,  vnto  her  hvsband  deare, 
A  nd  dyed  when  age  had  neerc  rvnne  ovt,  y'  fovre  &  xxx  yeare, 
Whose  corp,  thovgh  thov  0  death  destroy, yet  Christ  shall  raise  againe, 
And  it  conioyne  with  sovl  in  blisse,  for  ever  to  remaine, 
For  death  to  life  a  passage  is,  as  scriptvres  all  accord, 

Blest  are  the  dead  threfor  that  die  in  favovr  of  y'  Lord. 
Bene  est  ei  qua  brevi  luget" 

There  are  no  arms,  but  they  are  described  as :  Argent  or 
ermine,  a  bend  fusilly  gules  ;  crest,  An  arm  embowed,  vested  gules, 
cuffed  argent,  holding  in  the  hand  proper  an  arrow  of  the  first, 
sans  feathers,  headed  of  the  second. 

It  may  be  observed  the  pleasant  and  somewhat  un- 
common name  Barbara,  virgin  and  martyr,  A.D.  240,  appears 
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to  have  only  one  church  dedicated  to  her  in  England,  that 
of  St.  Barbara,  Ashton-under-Hill,  Gloucestershire.  In 
Devon  she  is  found  among  the  illuminated  figures  in  the  fine 
screen  of  Kenton  Church,  supporting  a  Tower,  her  emblem 
in  her  hands. 

DOROTHY  Rous.  This  effigy,  which  is  of  smaller  size, 
occupies  the  middle  position  between  the  other  two.  There 
is  no  direct  clue  as  to  her  identification,  but  she  was  probably 
Dorothy,  the  .daughter  of  John  Roope,  of  the  adjoining  stone, 
baptized  and  Oct.,  1587,  at  Townstall,  and  married  Arthur 
Rous.  If  so,  at  her  death,  igth  March,  1617,  she  would  be 
about  thirty  years  of  age,  which  the  appearance  of  the  figure, 
and  tenor  of  the  inscription  would  seem  to  confirm. 

She  wears  a  lace  embroidered  cap  or  hood,  ruff,  close- 
fitting  bodice,  and  sleeves  with  cuffs,  both  edged  with  lace, 
and  a  large  bow  at  the  waist,  the  hands  raised  in  prayer, 
the  gown  plain. 

The  inscription  is  short,  and  there  is  no  poetic  epitaph 

as  on  the  adjoining  memorials : — 
Here  lyeth  the  lodye  of  Mrs.  Dorothy  Rovs  who  yeelded  hir 

sovl  to  God  the  xix  daye  of  March,  the  yeere  of  ovr  Lord,  1617. 
There  are  no  arms  on  the  stone,  but  those  of  Rous  are 

given  as  Or,  an  eagle  displayed  azure,  biting  her  wing,  armed  gules. 
The  brasses  of  this  era,  notwithstanding  an  occasional 

tendency  to  the  grotesque  in  the  representation  of  the 
deceased,  are  nevertheless  full  of  human  interest,  and  although 
their  facial  expression  may  be  more  or  less  a  likeness  of 
feature  conventionalized  by  the  engraver,  still  there  is  little 
doubt  as  to  the  correct  delineation  of  their  apparel,  and  they 

appear  "  in  their  habits  as  they  lived."  This  circumstance 
presents  them  as  interesting  and  valuable  examples  of  the 
costume  of  the  period,  perhaps  the  most  picturesque  of 
any  worn  in  medieval  history.  The  inscriptions  also, 

quaintly  irregular  in  poetic  measure,  and  occasionally  savour- 

ing of  "conceits"  prevalent  when  composed,  nevertheless 
are  usually  redolent  also  of  the  sincere  feelings  of  regard 
held  for  the  deceased  by  the  writer.  And  it  is  in  this  sense 
they  appeal  to  the  wayfarer,  and  crave  the  sympathy  of 
human  interest,  which  no  lapse  of  time  or  failure  of  direct 
relationship  can  fade  or  destroy. 

W.  H.  H.  ROGERS. 
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DOROTHY   Rous,  ST.   PETROCK'S  CHURCH. 
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37.  AVETON  GIFFARD  (IV.,  par.  II.,  p.  44.) — Mr. 
Maxwell  Adams  probably  expects  that  I  shall  have  some- 

thing to  say  about  his  remarks  on  my  identification  of  the 

"  Alyngtone  "  of  Bishop  Quivil's  Register  with  East  Ailing- 
ton.  I  have  a  good  deal  to  say  ;  for  his  statements  are  mere 

assertions.  He  gives  no  real  "  authority "  for  them,  and  he 
makes  but  a  feeble  attempt  to  prove  that  they  are  correct. 

Yet  he  boldly  says  that  certain  "  corrections  should  be  made  " 
in  my  account  of  the  matter  !  His  only  authorities  for  this 
criticism  are  the  Rev.  W.  D.  Pitman  and  Mr.  E.  A.  S.  Elliot, 

who  "  consider  that  the  '  Alyngton '  of  Bishop  QuiviPs  Register 
is  West  Alvington,  and  not  East  Allington  as  the  Rev.  Preb. 

Hingeston-Randolph  supposes."  I  have  the  greatest  respect 
for  these  gentlemen  ;  but  what  they  "  consider  "  in  a  matter 
of  this  sort  is  not  at  all  to  the  purpose,  apart  from  adequate 

proof;  and  as  for  what  I  "suppose,"  I  suppose  nothing, because  I  know. 

The  name  "  Alyngtone "  (generally  written  in  ancient 
MSS.  without  any  distinguishing  prefix),  stands  for  more  places 
than  one  in  Devonshire,  and  in  nearly  every  case  its  identifica- 

tion is  more  or  less  a  difficult  matter  ;  a  pit-fall,  in  fact,  into 
'which  competent  but  incautious  antiquaries  have  fallen  not 
infrequently.  The  present  is  a  notable  case  in  point.  Even 
Sir  William  Pole,  painstaking  and  as  a  rule  most  accurate  as 

he  was,  did  not  escape  the  snare.  In  his  "Collections" 
(p.  302)  he  gives  the  following  account  of  "  Allington  "  (link- 

ing it  with  Kingsbridge,  Woolston  and  Bowringsleigh,  and 

stating  that  "  the  Patron  of  the  Church  of  Allington  is  the 
Church  of  Salisbury,"  meaning  clearly  West  Alvington), — 
"Allington  sometyme  belonged  unto  Robert,  Baron  of 
Cardinan,  which  he  gave  unto  Robert  de  Cardinan,  his 
younger  sonne,  which  had  issue  Emma,  wief  of  Otho,  son  of 

Walter  Treverbin,  which  had  issue  Sir  Hugh  Treverbyn." 
All  this  is  perfectly  true  of  East  (not  of  West)  Allington),  as 
we  shall  see  presently.  Moreover,  Pole,  in  this  place,  fell 
into  a  double  error,  for  he  includes  Yeo  under  West  Alving- 

ton !  "  Yoe,"  he  tells  us,  "  was  the  dwellinge  of  that  name, 
of  whom  Thomas  at  Yoe,  the  last  dweller  their  of  that  name 
had  issue  Jone,  wief  of  Geffrey  Giffard,  whose  dwellinge  was 

theire,  and  his  posterity  after  hym."  But  Yeo  is  in  the  parish 
of  Alwington  in  North  Devon.  Pole,  of  course,  found 
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"  Alyngtone "  in  his  MS.,  and  fell  into  the  snare  straight- 
way. I  am  inclined  to  think  that  this  blundering  on  the  part 

of  Sir  William  Pole  may  be  at  the  bottom  of  Mr.  Elliot's 
considering.  Someone  may  have  pointed  it  out  to  him  as  an 
authority  which  could  not  be  disputed  ;  and  he,  probably, 
pointed  it  out  to  Mr.  Pitman  ;  and,  therefore,  my  statement,  the 
result  of  full  and  careful  investigation,  must,  as  a  matter  of 
course,  be  subject  to  correction  !  It  is  rather  hard  upon  me 
to  be  forced,  after  an  interval  of  nearly  twenty  years,  to 
explain  at  length  my  reasons  for  deciding  that  this  particular 

"  Alyngtone "  was  East  Allington  ;  but  I  cannot  take  lying 
down  a  frivolous  and  groundless  charge  of  this  sort.  There 
is  abundant  evidence  available  to  show  that  I  am  right,  of 
which  I  will  give  one  or  two  examples. 

We  learn  from  Bishop  Bronescombe 's  Register  (p.  133) 
that  in  August,  1268,  Master  Symon  de  Loges  was  instituted 

to  the  "  Ecclesia "  of  "  Alyntone,"  the  Patron  being  Sir 
Hugh  de  Treverbin,  Knt.,  mentioned  above.  I  may  be  told 

that  "  Alyntone "  here  means  West  Alvington ;  but  an 
"  Ecclesia  "  is  always  a  Rectory,  and  West  Alvington  was  a 
Vicarage;  and  the  latter  was  not  in  the  patronage  of  the 
Treverbyns  at  any  time,  but  in  that  of  the  Dean  and  Chapter 
of  Salisbury,  as  it  has  continued  to  be  ever  since.  The  said 

Sir  Hugh  also  presented  to  the  same  "  Ecclesia  "  in  1275. 
In  the  Testa  de  Neville  we  find : — "  Odo  de  Trawerby  [i.e., 

Treverbyn]  holds  Alington,  of  the  Barony  of  Andrew  de 

Cardinan  in  Cornwall,  but  renders  no  service  for  it." 
Joceus  de  Dynham,  who  held  numerous  Manors  and  Fees 

in  Devon  and  Cornwall,  held  inter  alia  the  Manor  of  Cardynan 
and  the  Advowson  of  the  Church  in  Cornwall,  and  in  Devon 
two  Fees  and  a  half  in  Modbyre  and  Alington  (Inquis.  post 
mortem,  29  Edw.  L,  No.  56). 

But  why  should  I  labour  the  point  further  ?  There  can  be 

no  doubt  that  my  "  [East] "  is  right,  and  should  not  be corrected. 

It  remains  for  me  to  notice,  briefly,  Mr.  Pitman's  com- 
plaint "  as  regards  the  spelling  of  Giffard."  He  thinks  that  I 

"  was  the  first  to  insist  on  Giffard  with  an  a."  I  fear,  how- 
ever, that  I  cannot  lay  claim  to  the  credit.  In  the  "  Devon- 
shire "  volume  of  "  Magna  Britannia,"  by  Daniel  Lysons 

(published  some  years  before  I  was  born,  and  a  standard 
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work),  the  spelling  with  o  is  entirely  ignored.  In  his  account 

of  the  parish  I  find  (p.  19)  "Aveton  Giffard,  in  the  Hundred 
of  Ermington,  etc.  "  "  The  Manor  was  at  an  early  period  in 
the  Giffards."  "  Aveton  Giffard  continued  many  years  in 
the  family  of  Berry."  So,  also,  in  Pole's  Collections  (p. 
305),  "  Aveton  Giffard.  William  Giffard  held  the  same, 
Anno.  27  of  King  Henry  3."  The  name  occurs  no  fewer 
than  thirty-eight  times  in  this  book,  and  it  is  always  Giffard  ; 
Gifford  not  even  once.  Pole  died  in  1635,  and  Lysons  pub- 

lished his  Devonshire  in  1822 :  so  both  writers  came  well 

within  the  "  post-reformation  "  period  ;  not  that  that  matters, 
for  I  have  never  heard  that  the  Reformers  included  in  their 

work  the  reformation  of  place-names.  The  truth  is  that  the 

modern  form  "  Gifford  "  is  a  corruption  of  the  true  and  his- 
torical form.  If  Mr.  Boase  was  guilty  of  a  slip  in  his  History 

of  Exeter  College,  I  must  confess  that  I  was,  to  some  extent, 
particeps  criminis,  for  I  revised  the  proofs  of  the  book  (see  p. 
clxxvii.)  Strangely  enough,  in  his  account  of  William  Gifford 

(p.  208)  he  described  him  as  probably  "great  grandson  of 
Roger  Giffard,  senior,  of  Halsbury."  Mr.  Stride  doubtless 
accepted  and  adopted  the  modern  form  as  found  in  the  Direc- 

tories and  (formerly)  in  the  Diocesan  Kalendar. 
F.  C.  HINGESTON-RANDOLPH. 

38.  AVETON  GIFFARD. — In  view  of  the  following  facts  I 
am  unable  to  understand  how  it  can  be  seriously  contended 
that  the  second  half  of  the  name  of  this  parish  is  correctly 
spelled  with  an  o. 

1.  It  is  a  proved  fact  that  this  manor  was  held,  together 
with    Weare-Gifford,    Whitchurch,    and    Lamerton    by    an 
important   branch   of    the    Giffard   family   which   settled   in 
Devon  shortly  after  the  Conquest. 

2.  From  this  family  the  places  called  Aveton  and  Were 

(or  Weare)  received  the  additional  name  "  Giffard."     This  is 
not  disputed. 

3.  The    origin  and  early  history  of  the  Anglo-Norman 
family  of  Giffard,  of  which  the  Giffards  of  Weare  Giffard  and 
Aveton   Giffard  were  a  branch,  is  perfectly  well  known,  and 
nothing  is  more  certain  than  that  the    name   was  invariably 
spelled  with  an  a  in  Domesday  Book,  the  Chronicles,  Charters, 
and  all  other  MSS.  of  early  date.     Sometimes,  as  in  Domesday 
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Book,  one  "/"  was  used;  sometimes  a  "y  "  was  substituted 
for  the  "*  "  ;  sometimes  a  final  "  e  "  was  added  to  the  name  ; 
and  sometimes  a  "t"  was  used  for.  "  d."  But  in  no  instance 

have  I  come  across  the  name  spelled  with  an  "  o "  in  any 
document  prior  to  the  introduction  of  the  printing  press. 

The  meaning  of  the  surname  Giffard  is  obscure  and  can- 
not safely  be  removed  from  the  regions  of  conjecture,  but 

there  is  no  possible  doubt  that  it  was  a  "nickname,"  and 
the  several  early  forms  "  Gifard,"  "  Gifart,"  "  Gyffard," 
"Giffard"  and  "  Gyffarde "  all  retain  the  "ard"  or  "art" 
termination  which  was  essential  to  this  nickname  as  con- 

veying the  force  of  attribute  or  "  towardness"  as  Camden 
called  it. 

Gifford  conveys  no  such  meaning,  and  this  name  thus 
spelled  loses  one  of  its  essential  component  parts. 

4.  But  not  only  in  all  early  documents  was  the  name  spelled 

"  Giffard,"  but,  as  stated  already,  in  all  old  documents  that 
were  written  prior  to  the  age  of  printing  have  I  found  the 

name  invariably  spelled  with  an  "  a." 
The  reason  for  this,  I  take  to  be  the  fact  that  prior  to  the 

introduction  of  printing  the  records  were  made  by  educated 
monks,  whereas  after  the  printing  press  was  introduced  ortho- 

graphy became  loose  and  variable,  the  spelling  of  names  and 
words  being  often  left  to  the  choice  of  the  printer,  just  as  the 
spelling  of  names  in  Parish  Registers  was  at  a  later  date 
left  to  the  discretion  of  the  Parish  Clerk. 

An  interesting  illustration  of  the  fact  last  mentioned  is  to 
be  found  on  one  page  of  the  Parkham  Parish  Registers,  where 
the  name  Giffard,  in  entries  relating  in  every  case  to  the 
Giffards  of  Halsbury,  is  spelled  in  six  different  ways. 

5.  It  is  quite  inaccurate  to  suppose  that  of  recent  years 

the  name  Giffard  has  been  generally  spelled  with  an  "  o," 
whatever  may  be  the  case    with  regard    to  Aveton  Giffard. 
Inaccuracy  and  looseness  in  the  spelling  of  names  and  words 
undoubtedly  prevailed  at  one  time  in  this,  and  probably  every 
other  country  in  Europe,  and  in  certain  cases,  as  perhaps  in  that 
of  Aveton  Giffard,  the  wrong  spelling  of  comparatively  recent 
origin  has  been  locally  preserved.     But  surely  this  is  not  an 
argument  for  the  continued  user  of  what  is  known  and  proved 
to  be  an  inaccurate  form  of  spelling  the  name  of  the  family 
commemorated  in  the  words  Aveton  Giffard  ? 
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It  is  stated  that  "  in  all  the  post-reformation  documents  " 
which  Mr.  Pitman  has  seen  Aveton  Giffard  is  invariably  spelt 
with  an  o. 

I  suppose  that  Mr.  Pitman  would  accept  the  well-known 
Devon  historians,  Sir  William  Pole,  Westcote  and  Risdon  as 

post-reformation  writers  of  some  authority  in  respect  to  the 
county  of  Devon,  and,  unless  my  memory  deceives  me,  the  name 
of  the  Giffard  family,  and  the  places  named  after  it,  are  by  these 
writers  in  the  great  majority  of  instances  spelled  with  an  a. 

In  Risdon's  Survey,  written  about  1630,  certainly  this  is  the case. 

6.  In  this  discussion  it  is  important  to  remember  that 
the  two  principal  surviving  branches  of  the  Giffard  family,  the 
Giffards  of  Chillington,  and  the  representatives  of  the  Giffards 
of  Halsbury  and  Brightley  in  Devon  (whose  direct  ancestors  gave 
name  to  the  parish  in  question]  have  for  centuries  preserved  the 
correct  spelling  of  their  name,  which  is  also  retained  in  Lord 

Fortescue's  old  documents  relating  to  Weave  Giffard,  a  manor 
which  actually  received  its  name  from  and  was  owned  by  the 
identical  persons  who  owned  Aveton  Giffard  and  gave  their 
name  to  that  parish. 

In  conclusion  let  me  express  the  hope  that  the  parishioners 
of  Aveton  Giffard  will  see  their  way  to  follow  the  example  of 
the  parishioners  of  Weare  Giffard,  and  will  reject  the  present 
modern,  corrupt,  and  meaningless  form  of  spelling  the  name  of 
their  ancient  village.  H.F.G. 

39.  KNOWSTONE  AND  MOLLAND  (II.,  pp.  105,  130, 

167). — Mr.  Oswald  J.  Reichel  and  Mr.  R.  Pearse  Chope  appear 
to  have  completely  cleared  up  the  mystery  of  the  double 
names  of  these  villages,  Knowstone  Beauple  and  Molland 
Bottreaux.  Being  now  more  than  100  miles  from  Devonshire, 
I  cannot,  as  Mr.  Reichel  suggests,  identify  the  Knowstone 
estates,  but  the  modern  names  of  the  farms  are  helpful.  In 

East  Knowstone  we  find  "  Eastacott "  and  "  Middlecott." 
On  the  road  to  Molland  are  Lower  Wadham  and  Upper 
Wadham.  Towards  Roseash  are  Baples  and  Harpson  (locally 

pronounced  "  Hapson.") 
The  names  Baples  Farm,  Baples  Moor,  and  Baples  Hill, 

all  in  the  wildest  part  of  Knowstone,  and  contiguous  to  the 
road  leading  to  Roseash,  can  evidently  be  traced  to  the 
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Robert  Beaupel  mentioned  by  Mr.  Reichel.  The  English 

tendency  to  add  a  final  "s"  accounts  for  the  present  form  of 
the  name,  but  it  is  curious  it  was  not  abbreviated  into 

"  Boples  "  rather  than  "  Baples." 
Champson,  the  interesting  old  farm,  tenanted  for  many 

generations  by  the  Quartly  family,  is  an  evident  survival  of 

"  Champeaux  "  or  "  Champeston  "  in  Holland  parish.  It  is 
interesting  to  read  Mr.  Chope's  reference  to  the  quarrel  in  the 
Chapel  of  Molland  in  1360.  The  Vicar  of  both  parishes  has 
always  lived  at  Knowstone,  and  to  this  day  there  is  no 
parsonage  house  at  Molland,  the  assistant  Curate  having  to 
lodge  where  he  can.  But  I  believe  the  parishes  have  been 
distinct  since  the  Tudor  period  and  possibly  longer  still,  and 
the  boundaries  are  clearly  defined  on  the  diocesan  and  other 
maps. 

The  theory  that  "  Knowstone  "  is  a  corruption  of  "Knut's 
town "  is,  I  think,  quite  exploded.  The  Danish  King  is 
hardly  like  ever  to  have  visited  North  Devon. 

ARTHUR  P.  LANCEFIELD. 

40.  DEVON  TOKENS. — A  token  apparently  unknown  to 

the  editors  of  the  last  edition  of  Boyne's  Trade  Tokens,  issued  in 
the  Seventeenth  Century,  reads  as  follows  : — 

obv  :  Gilbert  Cooze,  of  (the  Apothecaries'  Arms). 
rev  :  Bitheford,  apothec.  (G.C.) 
The  surname  of  the  issuer  justifies  an  attribution  to 

Devon,  but  the  place  name,  as  spelt,  appears  to  present  more 
difficulty.  Bideford  and  Bittaford  (near  Ivybridge)  are  possible 
solutions ;  the  latter  is,  however,  merely  a  hamlet  to-day. 

In  the  calendar  of  the  Exeter  Archdeaconry  Court  there  is 
a  will  of  Gilbert  Cowse,  of  Stoke-in-Teignhead,  1711,  who 
might  conceivably  have  been  the  issuer  of  the  token,  but  I 
have  not  had  an  opportunity  of  ascertaining  whether  the 
testator  was  an  apothecary. 

Can  any  of  your  readers  clear  up  the  doubt  as  to  the  place 
of  issue  ? 

Another  token,  also  not  noted  in  Boyne,  reads : — 
obv  :  Humphry  Morgan,  mercer  (a  pair  of  scales). 
rev :  in  Chimley  1669  (his  halfe  penny,  H.M.) 
This  trader,  as  Humfrey  Morgan,  also  issued  a  farthing 

token  at  Chumleigh,  in  1658  (vide  Boyne).  pj  SYMONDS. 
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41.  HENRY  ADDINGTON,  VISCOUNT  SIDMOUTH.  —  The 

following  remarkable  statement  appeared  in  Cobbett's  Weekly 
Political  Register  of  January  12,  1805  (vii.,  62)  : — 

"The  Family  Reconciliation  seems,  in  the  meantime,  to  be  drawing 
towards  a  consummation.  Mr.  Henry  Addington  is  to  be  a  peer,  and 
and  President  of  the  Council.  The  title  which  he  has  chosen  is  that  of 

Lord  Viscount  Raleigh,  of  Combe,  in  the  county  of  Devon,  where,  it 
seems,  he  has  a  farm,  or  a  house,  or  something  formerly  the  property  of 
Sir  Walter  Raleigh,  whose  descendant,  Mr.  Addington  will,  by  some 
people,  now  be  considered.  There  was  a  person  (whose  real  name  I 
forget),  who  was  made  a  peer  since  the  commencement  of  the  Pitt 

administration,  and  who  expressed  a  desire  to  be  called  Lord  Agin- 

court  !!!!!" 

To  this  was  added  in  the  issue  of  January  26th,  (vii., 

98):- 
"In  a  preceding  sheet  (written  on  Friday,  the  nth  instant),  it  was 

stated  that  Mr.  Addington  was  to  be  created  Lord  Viscount  Raleigh, 
which  was  no  misstatement,  that  name  having  at  that  time  been  fixed  on, 
and,  it  is  said,  at  first  actually  inserted  in  the  patent.  This  is  only 

mentioned  for  the  purpose  of  showing  that  there  was  no  mis-statement 

upon  the  subject,  either  intentional  or  otherwise." 

The  substance  of  this  is  repeated  by  Southey,  in  his 

Commonplace  Book"  iv.  (1876),  366,  where  he  explains 
"  Combe,"  as  "  Budley  Saltcombe,  I  suppose  ;  "  and  again 
at  p.  522  : — 

"  From  Ottery  I  walked  with  S.  T.  Coleridge  to  Budley  Salcombe  ; 
on  the  way  we  past  the  mansion  of  Sir  Walter  Raleigh.  The  Otter  enters 

the  sea  at  Budleigh  Salcombe  ;  I  forded  it  at  its  mouth." 

There  is  no  Budley  Salcombe  (or  Saltcombe),  in  the 
Otter  Valley,  and  it  is  evident  he  meant  Budleigh  Salterton, 
from  whence  the  "  mansion "  identified  with  the  name  of 
Raleigh,  is  two  and  half  miles  distant. 

What  is  the  basis  of  Cobbett's  assertion  that  Addington  at 
first  chose  the  name  of  Raleigh  when  he  was  elevated  to 
the  peerage  ?  With  sundry  interruptions,  he  was  the  active 
friend  of  Pitt  for  many  years,  and  after  a  parliamentary  career 
of  twenty  years,  he  was  created  Viscount  Sidmouth,  of 
Sidmouth,  on  January  u,  1805,  and  Pitt  was  the  first  person 

who  addressed  him  by  his  new  title.  (In  Doyle's  Baronage, 
January  12,  is  noted  to  have  been  the  day  of  his  elevation). 
His  Life  and  Correspondence,  edited  by  the  Dean  of  Norwich, 
appeared  in  three  volumes  in  1847,  but  neither  in  this,  or  in  any 
other  work  that  has  been  consulted,  is  there  any  corroboration 
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of,  or  even  allusion  to  any  other  title  than  that  of  Viscount 
Sidmouth. 

Some  future  investigator  may  possibly  be  able  to  throw 

some  light  on  the  subject,  but  at  the  present  date  Cobbett's 
statement  is  wrapped  in  mystery. 

T.  N.  BRUSHFIELD,  M.D. 

42.  HENRY  DE  TILLY  (III.,  p.  182,  par.  136;  p.  219, 

par.  1 68). — Transcript  of  a  portion  of  the  Sheriff's  account 
for  Co.  Devon  in  the  Pipe  Roll  of  7  John. 

De  finib'  7  Scut'  mii  de  vjto  Scut'*"  ass'  ad  ij  m. 
Id'  vie'  r'  comp'  de  x.  fh.  de  hug'  peue'll  de  Sandford.     Et  de 

vi.  m.  de  peto°  Burdun.     Et  de  ij.  m.  de  henr'  Bloio.     Et 
de  v.  fn.  de  hug'  fil  Wifti.  Et  de  j.  m  de  Ric'  le  Bret  d.  .  . 

Et  de  v.  fh.  de  Baldew'  de  Raddon'.  Et  de  ij.  m.  de  Ric'  de 
Droscu'b.      Et    de    dim'    m.    de    Dauid    de    Schiredon'. 
Et   de  ij.  m.  de  hamel  de  Torinton.      Et   de  vj.   fn.  de 

Warino  de  m'.  .  .  . 

Et  de  ij.  m.  de  Wift  de  Serinton.     Et  de  vi.  m.  de  Galfr'  de 
Albemar'.     Et  de  x.  m.  de  Wilt  fit  martini.     Et  de  xl.  fn. 

de  A'Bbe  de  Tauistoch.     In  th  lib  i'  xiiij.  i'.     Et  A.  .  .  . 
Com'  Deuon'  r'  comp'  de  xxx.  fn.  de  Scut'  \_fine  cancelled]  suo. 

In  th  xv.  fh.     Et  i'  pdon'  ipi  Com',  xv.  fh  p  br  R'. 
Hawisa  de  Curtenai  r'  comp'  de  C.  7  q't.  xx.  7  v  fh  7  dim. 

7  x.  d  de  Scut'.     In  th  q't.  xx.  7  vi.  li.  7  xj  s.     Et  deb. 
xxxvij.  ii.  7  iij.  s.  7  ij.  d.  Ead  r'  comp'  de  eod  deb.     In th  .  .  .  . 

Philipp'  de  Banton'  r'  comp'  de  iiij.  fh.  de  fine  suo.     In  th 
ij.  fh.     Et  deb.  ij.  fh.  [set];  in  q'et' f  p  br  |f  [g.  fil  Petri 
interlined]  xxviii.  ii.  7  vii.  s  7  iiij.  d.     Et  deb.  viij.  Ii.  7 
xv.  (?  or  xl.)  s.  7  xd. 

Id  vie'  r'  comp'  de  xl  s.  de  chelewrde  7  Wike.     In  th.  xx.  s. 
Et  deb.  xx.  s. 

[Henr'  de  la  pomeraie  r'  comp'  de  Ixiij.  fh.  7  iiij.  s.  7  iiij.  d.  de 
Scut'.     In  th.  ix.  fh.     Et  deb.  liiij.  fh.  7  iiij.  s.  7  iiij.  d. 
(cancelled).] 

Milites  honoris  Henr'  de  Tilli. 

*  Madox  explains  that  "  de  tercio  Scut'  "  does  not  mean  the  scutage 
of  the  3d  year  of  the  reign,  but  of  the  third  year  back  from  that  of  the 

account.  This  may  equally  apply  to  "  de  vito  Scut'." 
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p'dcs  Henr'  de  la  pomeraie  r'  compot'  de.  C.  m.  de  fine  suo.  p 
passag'  &  Scut'  suo.     In  tn.  ix.  m.     Et  deb.  qt.  xx.  7  xi.  m. 

Ric'  flandr'  r'  comp'  de.  x.  m.  de  fine  suo  de  honore  de  tilli.  de 
iiij  f.  7  dim. 

In  th.  libauit  Et  quiet' 
Qeti  hfit  quiet'  p  br.   Wift  de  Braiosa.     Rob  de  Seccheuift. 

Henr'  fii  Comitis  p  os  Wifti  B'ew're  ex  pte  .... 
Nicol  de  meriet  ij.  m.  de  f.  i.  mil. 

Witt  fit  Ric'  redd!  comp'  ut  custos  de  xxix.  s.  7  ii.  d.  de  exitu 
de  hundr'  forinseco  de  Axemenistr'  de  ano  integ0-      In  th 
libauit         Et  quiet. 

A1S>  de  monte  S'  micaei  deb.  x.  m.  de  dono  q  req'rebat'  if Cornub. 

Osbt'  fii  Wifti  deb.  i.  palefr'.  p  hndo  bri  de  distngn'do  Joh  de 
Boneuift.  ut  fine'  int'  eos  fern  teneat.     Rog'r  de  Rennes 
deb.  xx.  s.  p  fendo  bri  de  morte  an'cessoris  de  f.  .  .  V^ 

mil  u's'  Jacob  de  novo  m'cato.     Alured'  de  halestow  deb.  i.  m. 
p  fcnda  iqsit'  utr  ipe'  Alured'  q!  est  I  p'sona  R'  tenuit  die 
q'  ipsonat'  fuit.  viij.  pte'  feod.  j.  mil.  i'  halestow 

est  i'  man  R'  occone  ipsonantti  sui  ut  die',  sic'  feod  suu'  an  ut  ilia' 
q'   Ric  de  V'nu'.  7  Agn'  ux'  ei'  eid  aluredo  t'didunt  ad 
fir  ma'. 

Id  vie'  r'  Comp'  de.  xix.  }i,  7  dim.  m.  de  xiiij.  feod.  7  dim'.  7 
q'rt'  pt.  de  honore  henr'  de  tilli. 

Et  milites  sup'sc'pti  q'  su't  de  eod  honore  inde  reddidunt  sic' 
sup'    anotat'    sci.     henr'   bloio.   i.   m.   de   dim'   f.   I   fine 
sup'anotato.     Et  Hug'  fit  Wifti.  iij.  m.  de  .  .  .  . 

i'  fine  sup'  an'otato.     Et  Ric'  le  Bret  i.  m.  de  f.  dim'  mil.    Et 
Baldew'  de  Raddon.  ii.  m.  de  f.  j.  mil.  i'  fine  sup'  ans-    Et 
Warin'  de  Morcell  iiij.  m   de  ij.  f  i'  fine  sup'  an'ot' 
Et  Will  .... 

rinton  i.  m.  de  dim',  f.  i'  fine  sup'  an'ot'.    Et  Philipp'  de  Banton' 
ij.  m.  de  f  j.  mil.  i1  fine  sup'  an'ot'.    Et  Chelewrde7  Wike. 
j.  m.  de  dim'  f  i'  fine  sup'  an'ot'.     Et  Rob  de  Seccheuift. 

de.  j.  f.  Et  Ric'  fland'  de  iiij.  f  7  dim',  ix.  fn.  in  fine  sup' 
an'ot'.     Et  est  s.  xvij  Ii  7  dim',  m'.     Et  deb  xl  s  7  dim'  m. 
De  q'bz.  ij.  m.  [resp'  infra  (interlined)]    su't  sup  Wift  fil 
Stepfe.  de  .  .  . 

Et.  i.  m.  sup  t'ra'  de  Wike  q'  Rog's  de  Tani  h't  de  dim'  f . 
Et  dim',  m.    [s ;  resp'  infra]    sup  Rob  de  Hiwis  de  qart' 
pte.  j.  mil. 

G 
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Id  vie'  r'  comp'  de.  ij.  fn.  de  Scut'  Will!  fii  Stepn.  Et  de 
dim',  m.  de  Scut'  Rot>  de  hiwis.  In  tfi  life.  i'.  j.  t'.  Et 
qui  .... 

Rog's  de  Toni.  j.  m.  de  t'ra  de  Wike. 

*Fulco  painel  det>.  x.  m.  ne  recognico'  q'  adq/siuit  us  Canonicos 
de  liesnes  sup  Ecclia  de  Benham  ipediat3  p  carta'  R'  henr' 
fcam  eis  tpe  q°  t'ra.  fuit  i'  man'  R'  occ'one  qd  ip'e  fuit 
c'  R'  henr'  juniore. 

Wift  de  Wroteham  redd  comp'  de  C.  li  de  firm'  Minar' 
deuon'.  Et  de  C.  m  de  firm  minar'  Cornufe.  Et  de  CCC. 
xxvj  li.  &  iiij.  s.  7  iij.  d. 

ETHEL  LEGA-WEEKES. 

43.  CLOCKMAKERS. — Can  you  inlorm  me  : — 
1.  When  Stumbels,  clockmaker,  of  Totnes,  lived  ? 
The  clock  in  the  Hall  at  Powderham  is  by  him,  and  I  am 

anxious  to  know  its  date. 

2.  Where  was  the  Volunteer  Regiment  in  the  Exminster 
Hundred  formed  and  when  disbanded  ? 

Any  replies,  either  in  this  Magazine  or  personally,  I  shall 
be  glad  to  have.  HENRY  H.  COURTENAY. 

44.  KRUSCOMB. — In  Messrs.  Dallas  and  Porter's  edition 
of  The   Notebook  of  Tristram   Risdon,   1897,   a*  P-  47»  m  the 

General   Armory,   is   mentioned   "  Trevilian,   of   Kruscomb : 
Gules,  on  a  point  barry  wavy  argent  and  azure,  a  horse  salient,  and  in 

dexter  chief  a  crescent  of  the  second"     Where  is  this  Kruscomb 
where  this  Trevilian  lived  ?     He  was,  from  the  cadency  mark, 
evidently  a  second  son.     Can  it  be  Croscombe,  near  Wells,  or 
is  it  a  place  in  Devonshire  or  Cornwall  ?     I  have  not  seen  the 
name  mentioned  in  the   Trevelyan  Papers,    published    by   the 
Camden  Society.  C.H.  Sp.  P. 

*  Having  transcribed  as,  I  believe,  more  matter  than  is  relevant  to 
the  subject  of  this  note,  I  think  it  well  to  quote  from  the  Pipe  Roll 

Society's  Introduction  a  remark  of  Mr.  Eyton's  on  the  Roll  for  1176  : — 
''The  reader  must  always  bear  in  mind  that  its  headings  .... 
need  not  cover  all  the  entries  by  which  they  are  immediately  followed  ; 
a  fresh  group  of  entries  may  commence  with  no  break  or  change  of 

heading." 
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45.  GREAT  FIRE  AT  CREDITON,  1743. — An  interesting 
account  of  this  catastrophe  is  to  be  found  in  a  pamphlet 

entitled  "  Afflictions  Improved :  a  Sermon  preach'd  at 
Crediton  in  Devon  Aug.  21  1743  being  the  Lord's  Day 
after  the  dreadful  Fire  which  consumed  the  greatest  Part 
of  that  large  and  populous  Town  to  which  is  prefixed  a 
Short  Account  of  that  terrible  Conflagration  by  MICAIAH 
TOWGOOD.  London  printed  for  J.  Noon,  at  the  White  Hart 

in  the  Poultry,  and  Aaron  Tozer,  Bookseller  in  Exeter.  1743." 
In  the  Diet,  of  Nat.  Biog.  it  is  stated  that  in  1750  Towgood 

became  colleague  with  his  cousin  as  pastor  of  James's  Meet- 
ing, Exeter,  and  that  in  1760  his  congregation  left  James's 

Meeting  for  the  newly-built  George's  Meeting  in  South 
Street ;  and  that  in  the  same  year  he  took  part  in  the  estab- 

lishment of  the  new  Exeter  Academy  for  University  teaching 
— a  building  for  this  purpose  was  given  by  William  Mack- 
worth  Praul.  Can  anyone  give  further  information  respecting 
this  Academy  and  its  subsequent  history  ? 

A     SHORT 

NARRATIVE 
OF     THE 

Terrible  Fire  at  CREDITON, 
CREDITON,  commonly  called  Kirton,  is  one  of  the  most 

antient   and   populous   towns   in   the    West.      In   the 
Times   of  the   Saxon   Kings,    it   was   the   flourishing 

See  of  the  Bishop,  till  King  Edward  the  Confessor  translated 
it  to  Exeter,  about  the  Year  1050.     It  was  of  old  also  famous 

for  giving  Birth    to    St.   Winifred,  called  the  Apostle  of  Ger- 
many ;    because  he  converted  the  Hessians,  Thuringians,  and 

Frisisians,  to  Christianity,  and  was  canonised  as  a  saint.  <a) 
THE  Town  is  divided  into  two  Parts,  the  Eastern  and  the 

Western :  The  Latter  of  which  is,  by  far,  the  most  consider- 
able for  Trade,  for  Number  of  Inhabitants,  and  for  the 

Beauty  of  its  Buildings  as  well  as  their  Extent.  In  this 
Western  Part  a  very  large  and  frequented  Market  is  kept, 
inferior,  it  is  said,  to  few  in  the  Kingdom,  as  to  two  useful 

(a)  Camden's  Britannia,  Col.  30. 
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Commodities,  Yarn  and  Flesh.  The  Populousness  and  Im-  j 
portance  of  the  Place  may  be  gathered  from  observing,  that 
fourteen  or  fifteen-hundred  Serges  are,  one  Week  with  another, 
here  manufactured,  and  sent  abroad  ;  and  that  above  seventy 

Bullocks,  throughout  the  Winter-quarter,  is  the  Weekly 
Supply  of  their  Shambles. 

THIS  Western  Town,  as  it  is  called,  was  one  large  and 
extended  Street,  stretching  from  East  to  West,  above  half 
a  Mile  in  Length,  furnished  with  spacious  and  convenient 

Market-houses,  and  had  a  great  Number  of  Court-leges  and 
Alleys  branching  from  it,  filled  with  many  Families  of) 
industrious  Poor. 

ABOUT  the  middle  Part   of  this  Street,  on  the  Southern  \ 
Side,  the  Fire  broke   forth,   on   Sunday,   August  i^tk,  about 
Eleven   in   the   Forenoon.     The    Town    has    no   Supply  of : 
Water,  but  from  Pumps :  A  Drought  of  several  Weeks  had 
both  much  lessened  that  Supply,  and  prepared  the  Houses 
to   receive   and   propagate  the   Flame.      The    Wind   setting 

strong,  at  first  from  the  North-East,  and  increasing  with  the  i 
Fire,  the  Desolation  was  carried  from  House  to  House,  with 
amazing  Rapidity ;  so  that  the  Southern  Side,  before  it,  was 
quickly  all  in  Flames.     A  little  past  Noon,  the  Wind  veered 
towards  the  South,  by  which  the  Fire  was  soon  communicated 
to  the  North  Side  of  the  Street :  So  that  all  Westward  from  the 

Place  of  its  first  Breaking  out  fell,  in  a  few  Hours,  a  Prey  to 
the  raging  Element,  and  was  turned  into  Ashes. 

EASTWARD,  against  the  Wind,  it  advanced  with  a  slower 
Pace ;  but  neither  Engines,  nor  Blowing  up,  nor  any  other 
Means,  could  stop  its  dreadful  Progress,  but  it  continued 
raging  uncontrouled,  till  about  Eight  in  the  Evening,  when 
it  pleased  God,  at  length,  to  stop  its  furious  Course. 

THE  whole  Western  Town  with  its  Market-Houses  and 
public  Buildings,  a  small  Part  only  excepted,  now  lies  in 
the  deepest  Ruins.  The  Flames  ran  with  such  Violence, 
flying  over  five  or  six  Houses  at  once,  and  kindling  those 
beyond,  that  great  Quantities  of  Goods,  Houses,  Apparel, 
Looms  with  Serges  in  them,  &>c.  were  quickly  destroyed. 
Besides  many  who  were  in  the  utmost  Danger,  and  were 
plucked  as  Brands  out  of  the  Burning,  Sixteen  are  already 
found  to  have  perished  in  the  Desolation  :  Several  others 
are  missing,  and  supposed  to  be  involved  in  the  same  Fate. 
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IN  the  widest  Part  of  the  great  Street,  which  is  nineteen 
Yards  in  Breadth,  five  Persons  were  unawares  hemmed  in 

by  the  Flames.  They  ran  Eastward  and  Westward,  but  found 
themselves  beat  back  by  the  Fire  raging  beyond  them,  and 

no  Way  to  escape.  In  this  horrible  Distress  they  continued 
for  some  Time,  deploring  to  each  other  their  miserable  Fate. 

At  length  finding  their  Case  desperate,  and  unable  any  longer 
to  bear  the  scorching  Heat,  One  of  them  broke  through  the 

burning  Ruins  of  an  House,  whose  Flames  were  nigh  spent, 

and  happily  escaped.  Another  seeing  him  not  return,  and 
hoping  he  might  possibly  have  found  a  Passage  through, 
attempted  the  same,  and  was  also  preserved :  The  remaining 
three  fell  a  Sacrifice  and  perished  in  the  Street. 

AT  the  Western  End  of  the  Town  is  a  large  and  open 

Field,  called  the  Green  ;  above  an  Hundred  Yards  in  Length, 

and  in  Breadth  above  forty-three,  surrounded  thick  with 
Houses ;  thither  the  Inhabitants  brought  and  lodged  their 
Goods,  not  doubting  but  there  they  would  be  safe  from  the 

spreading  Flame :  But  even  there  also  they  were  quickly 
seized ;  neither  Persons  nor  Goods  could  stand  before  the 

sweeping  Deluge;  the  Men  were  glad  to  escape  with  their 
Lives  as  a  Prey,  and  the  Goods  almost  all  intirely  consumed. 

BY  this  terrible  Calamity  above  Four-hundred  and  fifty 
Families  are  turned  out  of  their  Dwellings,  a  considerable 

Part  of  which  had,  for  some  Time,  no  Lodging  but  the  open 

Field,  nor  any  Roof  but  the  Heavens.  The  Inhabitants,  to 
avoid  all  Appearance  of  the  common  Practice,  in  such  cases, 

of  over-rating  their  Loss,  have,  in  the  Opinion  of  Numbers 
of  competent  and  able  Judges,  set  it  very  much  below  the 

Truth,  at  Forty -thousand  Pounds.  The  Devastation  has  been 
measured,  and,  for  more  than  half  a  Mile,  on  one  Side  the 

Street,  not  a  single  House  is  standing,  nor  scarce  a  Bit  of 
Timber  to  be  seen,  and  but  a  very  small  Spot  is  left  on  the 
other.  Those,  who  have  seen  the  late  like  Desolation  at 

Tiverton  and  Blandford,  think  this  to  be  in  Compass  equal  to 

them  both.  A  greater  Extent  of  Ruins  no  Fire,  perhaps,  since 
that  of  London,  hath  ever  left  behind  it.  Above  Two- 

thousand  of  the  poorer  Sort,  who  were  before  subsisted 

comfortably  on  their  Labour,  are  now  thrown  at  once  upon 

the  Compassions  of  the  Public,  without  which,  many  of  them 
must  quickly  and  inevitably  perish  for  Want. 
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A  NEIGHBOURING  City,  <b)  ever  generous  to  the  Distressed, 
notwithstanding  its  great  Expence  in  building  and  supporting 
an  Hospital  for  the  Sick,  exerted  itself  with  a  surprising  and 
most  seasonable  Vigour  on   this   deplorable   Occasion,    col- 

lecting, in  a  few  Days,  more  than  Six-hundred  Pounds  for 
the  Sufferers  Relief.     Their  Case  is  now  lying  before  London 
and   Bristol,    and    will    speedily  be   communicated   to   other 

principal  Towns,  and  their  Charity  be  intreated  by  recom- 
mendatory Letters,  not  in   the   common    Method   of  Briefs. 

With  great  Thankfulness  we  acknowledge  the  Spirit  of  un- 
common   Compassion    and    Liberality,    which    has    already 

appeared  in  many  Places  around  us,  as  well  as  some  noble 
Benefactions  sent  by  Persons  of  high  Rank.     It  is  hoped,  so  un- 

common a  Distress  will  move  Bowels  of  Pity,  and  draw  charitable 
Supplies  from  distant  Parts  of  the  Land.     And  may  GOD,  in 
Mercy,  keep  all  other  Towns  from  the  like  calamitous  Stroke. 

Note.     WHATEVER    Charities   are   remitted   to    the    Rev. 

Mr.    Stacey,    or   to   Mic.    Towgood,   in    Crediton, 
will    be   put    into  a   common    Stock,    and   im- 

partially distributed  among  the  Sufferers. 

J.G.C. 
46.  A  GENEALOGICAL  PUZZLE  CONCERNING  THE  FAMILIES 

OF  HALLEY,  PIKE  AND  STEWART. — One  James  McPike,  who 
emigrated  from  Dublin,  Ireland,  or  from  London,  England,  in 
1772,  to  Baltimore,  Maryland  (then  said  to  be  aged  not  more 

than  twenty-one  years,  if  that)  is  supposed  to  have  been  born 
in  Edinburgh,  Scotland,  circa  1751.  His  father  (surnamed 
Pike)  is  described  as  an  educated  Scotsman  who  was  engaged 
in  business  (perhaps  in  Edinburgh)  as  a  linen  merchant,  but 
holding  at  one  time  a  minor  position  of  some  kind  under  the 
Stewarts.  According  to  tradition,  he  married  a  Miss  Stewart  of 
Edinburgh  (circa  1750  ?),  and  their  son,the  aforesaid  James,  was 
sent  off  to  Dublin,  Ireland,  to  acquire  a  thorough  military 
education.  See  Notes  and  Queries,  ninth  series,  xi.,  368, 
xll.,  468  ;  and  Scottish  Notes  and  Queries,  second  series,  vi.,  59. 
No  documentary  evidence  whatever  has  been  secured  to 
prove  this  Stewart  connection. 

Other  family  traditions,  well  preserved,  assert  that  James 

McPike's  mother  was,  before  her  marriage,  a  "  Miss  Haley, 

(b)  Exeter. 
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or  Haly,  grand-daughter  of  Sir  Edmund  Haley,  astronomer, 

England."  This  undoubtedly  refers  to  Dr.  Edmund  Halley 
(1656-1742).  See  Notes  and  Queries,  ninth  series,  xi.,  205, 
206.  In  support  of  these  latter  traditions,  only  one  bit  of 
conclusive  documentary  evidence  has  been  found,  to  wit  a 
deed  dated  2ist  April,  1694,  to  Edmund  Halley  and  Richard 
Pyke,  citizen  and  poulterer  of  London,  gent.  See  Notes  and 
Queyies,  tenth  series,  v.,  265,  266,  April  7th,  1906;  and 
the  Magazine  of  History,  New  York,  March,  1906.  The 

original  document  is  in  vol.  53,  of  close-rolls,  Round  Room, 
Public  Record  Office,  London.  It  places  the  domicile  of 
Richard  Pyke  in  Minceing  Lane,  and  Fanchurch  Street, 
All-Hallows  Stayneing,  London,  1694. 

The  poll-lists  of  London  Livery  Companies  show,  in 
1700-1,  the  name  of  Richard  Pike  of  the  poulterers,  and  again, 

in  1710,  but  with  the  spelling  "  Pyke"  in  the  latter  instance. 
In  the  list  of  investors  in  the  South  Sea  Company 

appears: — 1731,  Richard  Pyke,  deceased,  of  St.  Catherine 
Cree.  It  seems  that  the  parish  registers  of  St.  Catherine  Cree 
have  not  been  printed. 

There  is  a  will  of  one  Richard  Pyke,  of  Wiltshire  (1722) 
in  P.C.C.,  Somerset  House  ;  also  wills  of  two  others,  same 
name;  one  in  Register  Bolton,  211,  dated  June  i8th,  1724, 
proved  Sept.  2ist,  1724;  another  one  dated  Jan.  23rd,  1730, 
proved  March  26th,  1731. 

Extensive  notes  from  English  archives  on  Haley,  Halley 
and  Pike  families  will  appear  in  the  Magazine  of  History,  New 
York,  1906. 

In  return  for  information  concerning  the  genealogy  of 
Richard  Pyke,  of  Fanchurch  Street,  London  (fl.,  1694)  the 
writer  would  gladly  supply  reference  lists  of  material  on  the 
families  of  Arnaud  (Arnold),  Denton,  Dumont,  Entwisle, 
Fairfield,  Guest,  Haley,  Halley,  Hay  ley,  Hudson,  Lyon, 
McPike,  Millikin,  Mountain,  Pike,  Price,  Reynolds,  Rezeau, 
Traverrier,  Wells,  Wilkinson,  collected  since  1897. 

EUGENE  F.  McPiKE. 

47.  HALLEY,  HAULEY,  HAWLEY,  PIKE  (DEVONSHIRE). — 
In  An  Alphabetical  Dictionary  of  Coats  of  Arms  ....  by 
John  W.  Papworth,  edited  by  Alfred  W.  Morant,  London, 
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1874,   appears    this    coat   (ii.,    p.   884): — "  Sa  jvetty   and,   a 
canton,  arg. — Hales,  Hauley,  co.  Devon,  Hawleys." 

John  Aubrey  ascribes  the  same  coat  to  Dr.  Edmund 

Halley : — Sable,  a  fret  and  a  canton  argent  (cf.  Aubrey's  Brief 
Lives,  Clark,  i.,  p.  282  ;  Oxford,  1898. 

Can  any  reader  prove  consanginuity  between  Dr.  Edmund 

Halley  (1656-1742)  the  famous  second  Astronomer-Royal,  and 
any  member  of  the  Hauley  or  Hawley  family  of  Devonshire  ? 

Is  there  any  documentary  evidence  to  demonstrate  blood 
relationship  between  any  of  the  above  named  families  and  the 

old  Devonshire  family  of  Pike,  or  Pyke  ?  In.  Burke's 
Landed  Gentry  of  Great  Britain,  tenth  edition,  London, 

1900,  is  this  item  (p.  1184,  col.  i) : — 
"  Elizabeth  [Isaac]  married  Humphry  Pyke  of  the  old 

Devonshire  family  of  Pyke  or  Pike,  of  whom  was  Henry 

Pike,  Sub-Dean  of  Exeter  Cathedral,  1350." 
In  some  unpublished  Chancery  proceedings,  Public  Record 

Office,  London  (1693),  involving  Dr.  E.  Halley,  there  is 
specific  reference  to  one  Humphrey  Halley,  who  may  have 
been  the  grandfather  or  an  uncle  of  Dr.  Halley.  Is  the  name 
Humphrey  sufficiently  rare  to  render  this  a  significant 
coincidence,  when  considering  the  relationship,  said  (tra- 

ditionally) to  exist?  (cf.  Notes  and  Queries,  ninth  series, 
xi.,  205 ;  xii.,  468 ;  tenth  series,  v.,  265). 

EUGENE  FAIRFIELD  McPiKE. 

48.  DEVONSHIRE  GOLDSMITHS. — In  the  Transactions  of  the 
Devonshire  Association  for  1905  [vol.  xxxvij.,  p.  146]  I  gave 
a  list  of  Devonshire  goldsmiths.  Can  any  of  your  readers 
help  me  to  perfect  this,  and  also  to  fill  in  the  blanks  in  the 

places  of  residence.  Since  the  list  was  printed  I  have  dis- 
covered that  Thomas  Blake,  1724-1759,  resided  and  worked 

at  Exeter.  He  was  bap.  1697,  son  of  Rev.  Thomas  Blake, 
of  Alwington,  and  was  alive  in  1763,  when  he  proved  the 
will  of  his  brother,  the  Rev.  George  Blake,  and  is  described 
then  as  Thomas  Blake,  of  Exeter,  Goldsmith. 

David  Jones,  1762-1781,  was  also  of  Exeter ;  affidavit  made 
July,  1763,  by  David  Jones  of  Exeter,  Goldsmith. 

Richard  Punchard,  1655,  Totnes,  was  residing  at  Barnstaple 
in  1649,  as  Richard  Punchard,  Goldsmith,  appears  on  the 
rate  book  of  that  date.  J.  F.  CHANTER. 
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49.  CHICHESTER  OF  WIDWORTHY  AND  OF  VIRGINIA. — 
John  Chichester,  of  Widworthy  Manor,  near  Honiton,  Devon, 
was  buried  at  Widworthy  in  1661.  He  married  Margaret, 
daughter  of  John  Were  and  Margaret  his  wife,  by  whom 
he  left  with  other  issue,  two  sons,  John  Chichester,  born  1649, 
and  Richard  Chichester,  born  5th,  and  baptized  at  Silverton, 
Devon,  i6th  March,  1657-8. 

John  Were  appears  to  have  been  originally  of  Halberton, 
though  afterwards  he  may  have  resided  at  Silverton. 
Apparently  he  married  Margaret  Dart,  of  Silverton,  by 
whom,  besides  Margaret,  who  married  John  Chichester  as 
above  stated,  he  had  a  son,  Thomas  Were. 

Thomas  Ware  was  buried  at  Silverton  in  1683,  leaving 
issue  an  only  son. 

Thomas  Ware,  the  second,  who  married  Eleanor,  one  of 
the  daughters  of  Edward  Court,  of  Lillesdon,  in  the  parish 
of  North  Curry,  near  Taunton,  Somerset,  and  eventually, 

with  her  three  surviving  sisters,  one  of  the  co-heiresses  of  her 
brother,  John  Court,  who  died  in  1701.  Thomas  Were,  the 
second,  resided  at  Dunnex  Well,  in  Silverton,  and  was 
buried  at  Silverton  in  1722,  being  described  in  the  Register 
of  Burials  as  of  Dunnex  Well,  leaving,  with  other  issue,  a 
son. 

Thomas  Were,  the  third,  to  whom  letters  of  administra- 

tion to  his  father's  estate  were  granted,  Eleanor,  the  widow  of 
the  intestate,  having  renounced.  In  the  grant  Thomas  Were, 
the  third,  is  described  as  of  a  place  in  Somerset,  but  unfor- 

tunately the  name  of  the  place  is  torn  off.  Most  probably, 
however,  it  was  Lillesdon. 

John  Chichester,  above  named,  who  was  born  1649, 
succeeded  his  father  at  Widworthy  Manor,  and  married 
Elizabeth,  eldest  daughter  of  Edward  Court,  and  sister  of 
Eleanor,  the  wife  of  Thomas  Were,  the  second.  John 
Chichester  died  in  1702,  and  Elizabeth,  his  widow,  in  1711. 
They  had  no  issue. 

Richard  Chichester,  who  was  born  as  above  stated,  5th 

March,  1657-8,  married  Anna  ...  of  which  marriage 
there  was  issue  a  son,  John,  baptized  at  Widworthy,  loth 
May,  1681. 

Elizabeth  Chichester,  who  died  in  1711  (the  widow  of 
John  who  died  in  1702),  in  her  will,  dated  2gth  Nov.,  1711, 
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mentions  her  "  nephew,  John  Chichester,  of  Bridport." 
This  was  the  John  who  was  baptized  at  Widworthy  in 
1681. 

All  the  foregoing  will  appear  very  clearly  on  reference 
being  had  to  the  Widworthy  and  Silverton  Parish  Registers, 
and  the  wills  and  administrations  of  the  various  persons  men- 

tioned, but  at  this  point  I  lose  sight,  in  England,  of  the 
Chichesters  of  Widworthy. 

Can  any  of  your  readers  inform  me  when  and  where 
Richard  Chichester  was  married  to  Anna  .  .  .  and  when 
and  where  she  was  buried  ? 

Also,  when  the  Widworthy  property  passed  out  of  the 
Chichester  family,  and  by  whom  it  was  sold  ? 

And  can  any  one  refer  me  to  a  pedigree  of  the  Weres 
referred  to,  or  any  source  from  whence  I  can  derive  informa- 

tion concerning  them  ? 

In  Hayden's  Virginia  Genealogies,  it  is  stated  that  one 
Richard  Chichester  settled  in  Christ  Church  parish,  Lancaster 
County,  Virginia,  and  in  October,  1702,  purchased  the  land 
then  in  his  possession.  He  was  a  widower,  with  a  son  named 

John,  and  in  1719  he  married,  in  Virginia,  Ann,  daughter  of 
John  Chinn,  and  widow  of  William  Fox.  John  Chichester, 

his  son,  at  this  date  was  residing  in  St.  Mary's  parish,  Lan- 
caster County.  There  was  no  issue  apparently  of  the  mar- 

riage of  Richard  Chichester  and  Ann  Fox.  She  died  in 

1729,  and  Richard  Chichester  in  1734.  Richard  Chichester's 
will,  dated  i4th  April,  1734,  and  proved  lath  June,  1734,  in 
the  Court,  in  Lancaster  County,  an  official  copy  of  which 
will  is  before  me,  contains  a  reference  to  a  hair  trunk  marked 

AA  C.,  and  also  this  passage :  "  Item  I  give  and  bequeath 
"  unto  my  cousin,  Thomas  Ware,  son  of  Thomas  and  Ellenor 
"  his  wife,  to  the  youngest  daughter  of  him  if  such  to  be  found 
"living,  my  diamond  ring  and  pearl  bobbs.  She  is  to  be 
"  heard  of  at  Silverton,  at  Mr.  Ware's  house  at  Dunnex  Well, 
"  at  Silverton  town,  five  miles  out  of  the  City  of  Extor,  or  at 
"  Lillisdon,  in  the  parish  of  North  Curry,  four  miles  out  of 
"  Tanton,  in  Sumersetshire." 

This  reference  to  the  testator's  relationship  to  the  Wares, 
or  Weres,  convinces  me  that  he  was  identical  with  the  before- 
named  Richard,  son  of  John  Chichester,  of  Widworthy,  and 
Margaret  his  wife,  daughter  of  John  Were,  and  the  initials 
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AA  C.    on    the    hair   trunk    were   probably   those   of  Anna 

Chichester,  Richard's  first  wife. 
The  Virginia  Genealogies  state  that  John  Chichester,  son  of 

Richard  Chichester,  of  Virginia,  married  Elizabeth  Symes, 
who  seems  to  have  been  a  native  of  Dorset,  England.  An 
affidavit,  which  is  set  out,  states  that  John  came  to  Virginia  to 
his  father  Richard,  and  that  some  time  after  Mrs.  Chichester, 
wife  of  John,  and  their  son  Richard  Chichester,  came  in  the 
ship  Brinton  of  Weymouth,  Giles  Russell,  master,  and  that 
the  said  Richard  Chichester  was  then  a  child.  John  Chichester 
died  in  Virginia  in  1728,  in  the  lifetime  of  his  father  Richard, 
leaving  his  son  the  said 

Richard  Chichester.  He  married  in  Virginia,  Ellen  Ball, 
and  dying  3oth  December,  1743,  at  Exeter,  England,  was 

buried  3rd  January,  1703-4,  at  Powerstock,  Dorset.  He  left 
two  sons  who  both  continued  in  Virginia. 

John  Chichester,  who  died  in  Virginia  without  issue  male, 
in  1753,  and 

Richard  Chichester,  who  died  in  Virginia  in  1796,  and 
from  whom  descend  the  Chichesters  who  at  this  date  are 

living  in  Virginia. 
Can  any  of  your  readers  inform  me  when  and  where  in 

England  John  Chichester  and  Elizabeth  Symes  were  married? 
Also  when  and  where  in  England  their  son  Richard 

Chichester  was  baptized  ? 
And  can  any  one  furnish  any  information  which  will 

corroborate  the  identification  of  Richard  Chichester,  the 
emigrant  to  Virginia,  with  Richard,  son  of  John  Chichester, 
of  Widworthy,  and  Margaret  (nee  Were),  his  wife  ? 

L.  C.  I.  WEBBER-INCLEDON. 

50.  REV.  JOHN  PIKE  JONES  (III.,  p.  193,  par.  145). — May 
I  be  permitted  to  add  the  following  notes  to  the  bibliographical 

portion  of  Mr.  T.  Cann  Hughes'  interescing  paper  ? 
(i).  "  Botanical  Tour  through  various  parts  of  Devon  and 

Cornwall,  1820."  There  was  a  re-issue  of  this  in  the  following 
year,  with  a  new  title-page,  wrongly  designated  as  a  second 
edition.  In  a  reply  to  a  correspondent  in  Notes  and  Queries 

(ist  s.,  xii.,  29),  the  Editor  remarked  of  this  work,  "  It  was 
printed  at  Exeter  in  1820,  and  we  suspect  only  for  private 

circulation,  as  it  is  not  to  be  found  in  our  public  libraries." 
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But  this  is  incorrect,  as  the  title-page  bears  an  imprint, 
"Exeter:  Printed  for  J.  Treadwin,  217,  High-street;  and 
G.  and  W.  B.  Whittaker,  13,  Ave-Maria  Lane,  London, 

1820."  It  is  of  especial  value  for  its  appendix,  containing 
"  A  List  of  Plants  growing  wild  in  the  vicinity  of  Chudleigh, 
and  in  various  parts  of  the  adjoining  Hundred  of  Teign- 

bridge  "  (pp.  43-74). 
(2).  "A  Guide  to  the  Scenery  ...  of  Ashburton, 

1823."  A  second  edition  was  published  in  1830.  The  work 
is  dedicated  to  "  Miss  Filmore,  of  Ilsington." 

(3).  Davidson  (Bill.  Devon,  9)  records  "  Historical  and 
Monumental  Antiquities  of  Devonshire,  1823."  No  imprint 
noted.  I  have  been  unable  to  trace  any  copy  of  this  work. 
Possibly  it  may  be  intended  for  a  MS.  bearing  this  title  (with 

"  Hundred  of  Teignbridge  "  added  to  it),  preserved  among  the 
Rev.  J.  Pike  Jones's  MS.  Collections  (vide  No.  6). 

The  next   two   are   recorded   in    Davidson's  Bill.    Devon 
(PP-  i35»  172). 

(4).  "  A  True  and  Impartial  Account  of  the  Parliamentary 
Conduct  of  Sir  T.  D.  Acland,  Bart.  By  a  Freeholder  of  the 

County  of  Devon.  Exeter,  1810." 
(5).  "  Substance  of  the  Speech  of  the  Rev.  J.  P.  Jones,  at 

a  County  Meeting  at  Exeter,  i6th  March,  1821,  on  the  Laws 

relating  to  His  Majesty's  Roman  Catholic  Subjects,  Exeter, 

1821." (6).  The  Bodleian  Library  contains  eight  MS.  works  of 
Mr.  Jones  (No.  3  being  one  of  the  number),  the  historical  ones 

consisting  of  the  author's  own  notes  in  addition  to  transcripts 
from  printed  works,  and  from  the  collections  formed  by 
Mr.  J.  Herman  Merivale,  of  Barton  Place,  Exeter,  and 

Lincoln's  Inn.  It  is  greatly  to  be  regretted  that  the  latter* 
which  appear  to  have  related  almost  wholly  to  Devonshire, 
and  36  volumes,  have  been  quite  lost  sight  of  (see  Trans. 
Dev.  Assoc.,  xxiii.,  162  ;  xxii.,  64). 

(7.)  The  first  edition  of  The  Ecclesiastical  Antiquities  of 
Devon  and  Cornwall,  by  the  Rev.  Dr.  G.  Oliver  and  the 
Rev.  J.  Pike  Jones,  was  published  in  1828  (demy  8vo),  and 
was  a  reprint  of  various  articles  that  appeared  in  the  Exeter 
and  Plymouth  Gazette  in  the  form  of  letters,  those  of  the  former 

being  signed  "  Curiosus,"  and  the  latter  "  Devoniensis." 
Each  contributed  about  one-half  to  the  printed  work.  A 



Devon  Notes  and  Queries.  93 

second  edition  was  issued  in  1839-42,  and  consisted  of  three 

volumes,  of  which  the  first  contained  all  of  Dr.  Oliver's 
letters,  but  (with  one  exception)  none  of  those  of  Mr.  Jones, 
the  reason  of  which  is  given  in  an  introductory  note  in  this 
volume.  The  churches  described  by  the  latter  were  those  of 
Moreton  Hampstead,  Ilsington,  Lustleigh,  North  Bovey, 
Ashburton,  Bickington,  Buckland-in-the-Moor,  Hennock, 
Widecombe-in-the-Moor,  Manaton,  and  Inwardleigh ;  also 
an  article  "  On  the  supposed  tomb  of  Sir  William  de  Tracey, 
the  murderer  of  Becket,  in  Morthoe  Church,"  the  exception 
being  the  valuable  introduction  (pp.  ixj.),  reprinted  with  a  few 
additions  by  Dr.  Oliver.  A  third  edition  was  projected  and 
in  part  printed,  but  was  subsequently  abandoned.  It  con- 

tained Mr.  Jones's  account  of  Ashburton  Church,  with  some 
additions,  including  a  list  of  the  Incumbents ,  and  also  short 

notices  (in  great  part  re-written)  of  the  churches  of  Bicking- 
ton and  of  Buckland-in-the-Moor. 

Some  remarks  of  J.  Pike  Jones  on  the  Trackways  of  Dart- 

moor will  be  found  in  Rowe's  Dartmoor  (ed.  1896,  149-50). 
I  quite  agree  with  Mr.  Hughes  in  his  suggestion  that  the 

MSS.  in  question  in  the  Bodleian  Library  should  be  carefully 
examined,  with  a  view  to  the  publication  of  those  portions 
that  comprise  materials  of  interest  towards  a  future  History 
of  the  County. 

T.  N.  BRUSHFIELD,  M.D 

51.  ALEXANDER  ROLLE  OF  PARKGATE,  in  the  parish  of 
Tawstock,  appears  to  have  been  buried  at  Tawstock,  in  1660. 
Colonel  Vivian,  in  his  Visitations  of  Devon,  p.  653,  says  his  will, 
dated  loth  July,  was  proved  i5th  November,  1660,  P.C.C. 
(Nabbs  294),  and  he  places  him  as  son  of  Alexander  Rolle, 
third  son  of  John  Rolle,  who  was  eldest  son  and  heir  of 
George  Rolle,  the  purchaser  of  Stevenstone. 

This,  I  think,  cannot  be  right,  for,  as  Colonel  Vivian  shows 
on  the  same  page,  in  1638,  Henry  Rolle,  then  of  Beam,  and 
thenceforth  of  Stevenstone,  eldest  son  and  heir  of  John  Rolle, 
seventh  son  of  the  John  Rolle  before  referred  to,  succeeded  to 
the  Stevenstone  estates  on  the  death  of  his  cousin,  Dennis 
Rolle. 

Now  if  Alexander  Rolle  of  Parkgate  really  derived  from 
Alexander  Rolle,  third  son  of  John  Rolle  as  before  mentioned, 
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it  is  incomprehensible  why,  as  he  was  living  until  1660  (and 
left  issue  male  of  his  body,  who  were  in  existence  until  at 
least  1694),  he  should  have  been  passed  over  in  favour  of 
Henry  Rolle  of  Beam  who  derived  from  John  Rolle,  the 
seventh  son  of  John  Rolle  aforesaid. 

Again,  when  Henry  Rolle,  formerly  of  Beam,  and  after- 
wards of  Stevenstone,  died,  in  1647,  without  male  issue,  (see 

Vivian,  p.  653),  Stevenstone  passed  to  Sir  John  Rolle,  of 
Marais  (see  Vivian,  p.  656),  who  was  descended  from  George 
Rolle,  second  son  of  George  Rolle,  the  purchaser  of  Steven- 
stone,  and  again,  Alexander  Rolle,  of  Parkgate,  who,  according 
to  Colonel  Vivian,  derived  from  Alexander  Rolle,  son  of  John 
Rolle,  the  eldest  son  of  George  Rolle,  the  purchaser  of  Steven- 
stone,  appears  to  have  been  passed  over. 

From  all  this  it  appears  : — 
(a).  That  Alexander  Rolle,  of  Parkgate,  was  not  descended 

from  Alexander  Rolle,  the  third  son  of  John  Rolle,  the 
eldest  son  of  George  Rolle,  the  purchaser  of  Stevenstone, 

(b).  That  he  was  not  descended  from  the  last  named  John 
Rolle  at  all,  but  that  his  place  in  the  Rolle  pedigree 
must  _have  been  inferior  to  that  of  Sir  John  Rolle,  of 
Marais,  who  succeeded  to  Stevenstone  in  1647,  and  who 
was  descended  from  (and  heir  male  of)  George  Rolle,  the 
second  son  of  George  Rolle,  the  purchaser  of  Stevenstone. 

Can  any  of  your  readers  clear  this  up,  and  give  the 
parentage  and  ancestry  of  Alexander  Rolle,  of  Parkgate, 
showing  his  proper  place  in  the  Rolle  pedigree  ? 

L.  C.  I.  WEBBER-!NCLEDON. 

52.  BRIDGE  AND  CAW  (II.,  p.  18,  par.  15). — I  am  in- 
formed by  those  living  on  the  spot  that  Bridge  Farm,  which 

is  close  to  the  Bridge  at  Black  Torington,  no  doubt  takes  its 

name  therefrom,  and  that  it  lies  outside  the  "  Borough,"  with 
which  therefore  it  can  hardly  be  connected ;  also  that  Caw  is 
the  name  of  a  distinct  farm,  now  united  with  Bridge  Farm, 
the  name  of  which  still  survives  in  several  fields  and  parks. 
I  am  also  infromed  that  Caw  appears  as  a  field  name  in  other 
places.  Can  anyone  supply  instances  and  suggest  its 
meaning. 

OSWALD  J.  REICHEL. 
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53.  THE    COURTENAY    MOTTO    (IV.  p.   64,  par.   34). — 

"  Ubi  Lapsus  ?    Quid    feci  ?  "  appears  to  have  been  the  early 
motto  of  the  Courtenays.     Polwhele,  ii.,  p.    178,  states  that 
a  MS.  at  Powderham  "  informs  us  that  this  motto  was  first 
adopted  by  the  Courtenays  of  France  in  consequence  of  the 
ill  success  of  their  claim  when  they  asserted  the  royalty  of 
their  blood.     They  had  sunk  from  princes  to  barons,  and  even 
to  the  rank  of  simple  gentry.     In  this  situation  whilst  their 
pedigree  was  become  ambiguous,  they   attempted   to   prove 
their  royal  descent,  but  failing  in  their  attempt,  they  attached 

to  their  arms,  we  are  told,  the  plaintive  motto — '  Ubi  lapsus  ? 

Quid  Feci  ?' " EMILY  SKINNER. 

54.  ANSTIS  FAMILY  (IV.,  p.  14,  par.  6). — In  these  notes 
appear  the  extract  from  Shute  Register  of  the  marriage  of  Harry 
Anstis,  Clerk,  D.L.,  and  Ann  Hicks,  second  daughter  of  John 

Hicks,  of  St.  Peter's,  Exon,  Clerk,  by    Mary   Passmore,  his 
wife.     Can  any  of  your   readers   indicate   the  Registers   in 
which   the   marriage   of   John    Hicks   and    Mary    Passmore 
(probably  about  1714),  and  also  the  baptism  of  the  said  John 
Hicks  are  recorded  ?     From  the  epitaph  on  his  tomb  in  the 
south  aisle  of  Exeter  Cathedral,  he  appears  to  have  been  born 
on  the  5th  April,  1682. 

JOHN  GEORGE  HICKS. 

55.  WESTCOTE'S  "  VIEW  OF  DEVONSHIRE." — There  is  an 
interesting  article  on  "  Unpublished  Devonshire  Manuscripts 

in  the  British  Museum,"  by  Edw.  Levien,  in  the  Journal  of 
the  British  Arch&ological  Association,  vol.  xviii.  (1862).     It  con- 

tains   an    account    of   the    Synopsis    Chorographica,    or    brief 
Description    of   the  Province  of   Devon,    by    J.    Vowell,    alias 

Hoker  (pp.  138-143),  in  which  the  following  remarks  appear 
at   the   conclusion    of    the    notice    of    the    first    portion   of 

Hoker's  MS.:— 
"  With  regard  to  this  portion  of  the  book,  it  may  be 

observed  that  the  similarity  is  so  great  between  it  and 

Westcote's  View  of  Devonshire — many  passages,  indeed, 
being  copied  verbatim — that  there  can  be  little  or  no 
doubt  but  that  Westcote  had  access  to  this  MS.,  and 

made  free  use  of  it  for  his  own  work."  (p.  141). 
T.  N.  BRUSHFIELD,  M.D. 
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56.  WILL  OF  JOHN  WADDON  OF  PLYMPTON. — In  the  name 
of  God,  Amen.  I,  John  Waddon  of  Plympton,  in  the  county 
of  Devon,  Esqre,  being  sicke  and  weak  in  body  but  of  sound 
and  disposing  mind,  memory  and  understanding,  do  make 

this  my  last  Will  and  Testament  in  manner  and  form  follow- 
ing (viz.) :  First  and  principally  I  recommend  my  soul  to 

Almighty  God  that  gave  it,  and  my  body  I  commit  to  the 
earth  to  be  decently  interred  in  the  parish  church  of  Plympton 
Morris,  in  the  said  county  of  Devon,  in  a  vault  to  be  made 
under  the  seat  where  my  grandfather  Richard  Waddon 
usually  sate.  And  I  order  the  sum  of  thirty  pounds  to  be 
laid  out  in  making  such  vault  and  a  little  neat  marble  monu- 

ment to  be  erected  near  it  with  my  name,  arms,  crest,  and 
this  latin  motto  thereon,  In  ope  Resurgentis.  And  I  give  two 

guineas  to  my  friend  Mr.  William  Smith  to  see  the  workman- 
ship thereof  well  performed.  Item  I  give  two  guineas  apiece 

for  rings  to  each  of  my  pall  bearers,  whom  I  desire  to  be  my 
friends,  Mr.  Justice  Deeble,  Mr.  John  Morsehead,  Doctor 
Vincent,  the  Revd.  Archdeacon  Baker,  Mr.  Elford  Spark 
and  Mr.  Phillip  Ponnel.  Item  I  give  to  my  friends  Mr. 
Edmund  Morris  and  Mr.  William  Dodderidge  two  guineas 
apiece  for  the  trouble  they  may  in  assisting  in  my  affairs. 
Item  I  give  the  sum  of  one  hundred  pounds  to  the  eldest 
son  of  Peter  Hambley  of  London,  merchant,  to  be  paid  to 
his  father  for  his  use  two  years  after  my  decease,  and  in  case 
he  shall  have  no  son  then  living  I  give  the  same  to  his  eldest 
daughter  that  shall  be  then  living.  Item  all  the  rest  and 

residue  of  my  estate,  real  or  personal,  whatsoever  and  where- 
soever, particularly  my  real  and  leasehold  messuages,  lands, 

orchards,  tenements  and  hereditaments,  with  the  appur- 
tenances in  the  parishes  of  Chagford,  Brixton,  Plympton 

St.  Mary  and  Plympton  Morris,  in  the  said  county  of  Devon, 
and  also  all  my  goods,  chattels,  moneys,  securities  for  money, 
debts  and  effects  whatsoever  I  give,  devise  and  bequeath  unto 
Ralph  Mitchell  of  Plymouth,  in  the  county  aforesaid,  grocer, 
whom  I  constitute  and  appoint  sole  executor  of  this  my  last 
Will  and  Testament  and  do  hereby  revoke  and  make  void  all 
former  and  other  Wills  by  me  at  any  time  heretofore  made. 
In  witness,  &c.,  4th  day  of  May  in  the  year  of  our  Lord  1749. 
JOHN  WADDON,  P.P.C.  269  Lisle. 

J.B.R. 
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We  have  no  evidence  of  a  similar  salt  lake  in  Devon. 

The  sands  and  marls  so  closely  related  to  our  local  breccias 
do  certainly  appear  to  have  been  deposited  in  water,  and 
show  every  sign  that  the  water  was  shallow  and  apt  to  be 
disturbed  by  strong  currents  such  as  the  torrential  rushes 
we  have  supposed.  But  these  waters  may  have  been  fresh, 
and  the  Devonshire  lake  may  have  drained  northwards  into 
the  Midland  basin,  carrying  salt  and  other  substances  to 
be  deposited  by  evaporation  mainly  on  the  east  of  the 
Pennine  hills. 

A  further  change  followed.  The  beds  we  have  described 
are  covered  by  another  set,  which  in  the  Midlands  consist 
of  a  lower  division  consisting  of  red  and  mottled  sandstones 
with  a  central  layer  of  well  rolled  pebbles,  and  an  upper 
division  of  paler  sandstones  and  thick  red  and  mottled 
marls.  This  series  is  often  found  to  lie  with  a  distinct, 
though  slight,  unconformity  upon  the  older  set.  This  is 
one  among  many  reasons  which  have  led  geologists  to 
separate  the  two  into  systems  with  different  names ;  the 
breccias  and  magnesian  limestone  series  being  called  Per- 

mian and  being  regarded  as  the  topmost  deposits  of 
Palaeozoic  time,  while  the  upper  set  are  named  the  Trias 
and  are  regarded  as  the  earliest  series  of  the  Secondary 
Era.  A  more  important  reason  is  afforded  by  their  fossils. 
Such  as  they  are,  those  of  the  lower  series  of  beds  resemble 
the  forms  contained  in  carboniferous  rocks,  while  those  of 
the  upper  set  are  closely  allied  to  those  which  follow  in  the 
overlying  series.  This  is  a  piece  of  evidence  of  which  we 
can  see  nothing  in  Devon,  since  the  whole  of  the  New  Red 
series  is  remarkably  devoid  of  fossil  contents. 

The  Triassic  period  is  so  called  from  the  fact  that  in 
Germany  there  is  a  middle  division  composed  of  fossiliferous 
limestone,  but  this  is  completely  absent  in  England,  where 
there  are  only  two  divisions  called  respectively  from  their 
German  representatives  Bunter  and  Keuper. 

Attempts  have  been  made  from  time  to  time  to  sub- 
divide the  Devonshire  red  rocks  in  accordance  with  the 

system  which  is  applied  to  their  Midland  contemporaries. 
But  so  far  no  convincing  evidence  has  been  adduced.  It  is 

H 
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commonly  held  that  the  breccia  series,  with  the  Exeter 
and  Tiverton  lavas,  belongs  to  Permian  time,  but  there 
is  no  evident  unconformity  to  show  where  this  ends. 
Mr.  Ussher  would  draw  the  line  provisionally  above  the 
sandstones  which  lie  immediately  above  the  breccias. 
Others  place  it  at  the  base  of  the  great  pebble  bed  which 
makes  the  ridge  of  Woodbury  Common,  which  Mr.  Ussher 
considers  to  be  a  probable  representative  of  the  missing 
limestones  of  Germany.  The  discussion  is  interesting  to 
the  specialist,  but  is  quite  unimportant  for  the  purposes 
we  have  in  view.  The  absence  of  the  unconformity  so 
common  in  the  districts  further  north  is  in  no  way  remark- 

able, and  may  be  easily  explained  by  supposing  that  Devon 
was  too  near  to  the  hardened  and  compressed  axis  of  the 
Hercynian  chain  to  be  affected  by  the  last  disturbances  of 
the  tract  which  lay  between  it  and  the  older  chain. 

Whatever  their  precise  date,  there  is  no  doubt  that  the 
red  sands  shown  in  the  cliffs  between  Exmouth  and  Bud- 
leigh  Salterton  were  deposited  in  water.  They  were 
irregularly  laid  down,  and  signs  of  the  partial  erosion  of 
one  stratum  before  the  next  was  formed  are  to  be  frequently 
seen.  They  are  interstratified  with  beds  of  red  marl,  which 
show  irregular  bands  of  a  pale  green  tint.  Now  and  then, 
when  the  blocks  fallen  from  the  cliffs  split  open  along  the 
original  planes  of  bedding,  the  surfaces  are  found  to  be 
covered  with  markings  exactly  reproducing  the  sun  cracks 
formed  on  the  surfaces  of  modern  muds  when  dried,  while 
others  show  the  ripple  marks  of  a  sandy  beach.  Clearly 
the  lake  varied  in  the  level  of  its  waters.  Deposits  mark 
the  inflow  of  the  rainy  season,  ripple  marks  and  irregular 
bedding  a  shallow  water  time,  and  sun  cracks  must  mark 
a  rainless  period,  during  which  the  lake  shrank  and  left  its 
shelving  shores  to  dry. 

On  reaching  Budleigh  Salterton  we  meet  with  a  great 
bed  of  well  rounded  pebbles,  which  can  be  traced  from  the 
coast  all  along  the  Woodbury  Common  ridge  and  far  inland. 
It  is  admirably  exposed  in  many  places,  where  deep  pits 
have  been  excavated  in  order  to  get  the  pebbles.  They  are 
used  as  a  rough  building  stone  to  some  extent,  but  their 
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chief  industrial  use  is  for  road  metal.  At  Budleigh  and 
along  the  ridge  for  a  dozen  miles  the  pebbles  are  chiefly 
of  different  kinds  of  hard  quartzite,  which  is  a  greatly 
hardened  sandstone.  Some  of  these,  which  have  a  lilac 
tint,  when  broken  open  are  found  to  contain  numerous 
fossils,  and  neither  stone  nor  fossils  can  be  matched  in 
Devon  or  Cornwall,  or  indeed  anywhere  on  this  side  of 
the  Channel.  Many  of  them,  however,  can  be  matched 
from  the  hard  grits  of  Brittany. 

It  seems,  therefore,  that  these  pebbles  must  have  been 
brought  by  a  large  river  or  by  the  action  of  waves  either 
from  Brittany  itself,  or  at  least  from  some  ridge  of  the  old 
Hercynian  ranges  which  have  already  been  shown  to  have 
occupied  the  channel.  Many  of  the  pebbles  are  as  large 

as  a  man's  head,  so  the  current  which  carried  them  must 
have  been  one  of  considerable  velocity,  and  must,  at  least 
in  the  rainy  season  or  when  the  mountain  snows  were 
thawing,  have  been  of  great  volume.  It  seems  almost  im- 

possible that  they  should  have  actually  crossed  the  Channel, 
but  pebbles  of  hard  rock  are  carried  long  distances  under 
the  conditions  we  have  mentioned.  They  afford,  therefore, 
one  more  link  in  the  chain  of  evidence  which  points  to 
mountains  like  the  giants  of  the  Alps  lying  not  very  far 
south  of  our  present  coast.  They  indicate  also  that  the 
drainage  of  the  chain  was  from  south  to  north,  a  point 
which  is  further  shown  by  the  facts  that  the  stones  are 
largest  at  Budleigh  and  dwindle  in  size  as  we  go  north- 

wards, and  that  the  fossil  bearing  stones  become  fewer  and 
fewer  in  the  same  direction. 

Reference  has  already  been  made  to  the  division  of  the 
Bunter  series  of  the  Midlands  by  a  bed  of  pebbles.  This 
is  made  of  equally  well-worn  stones,  most  of  which  can  be 
matched  by  rocks  which  lie  to  the  west  and  north,  the 
same  direction  as  that  from  which  the  materials  of  the  local 

Permian  breccias  came.  The  general  contour  of  the  coun- 
try was  therefore  similar,  but  the  greater  roundness  of  the 

Bunter  pebbles  means,  not  necessarily  a  longer  journey  in 
miles,  but  one  which  involved  more  knocking  about  on  the 
way,  such  as  would  result  from  a  gentler  slope.  The  breccia 
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material  must  have  been  swept  out  of  the  valleys  with 
such  force  that  all  except  the  largest  boulders  were  carried 
almost  in  suspension,  while  the  Bunter  pebbles  must  have 
been  trundled  along  the  bed  of  a  fairly  rapid  river,  or  one 
which  became  so  in  flood  time.  The  reduction  of  cliffs  and 

precipices  to  less  abrupt  slopes  by  the  progress  of  denuda- 
tion will  explain  the  change. 

But  between  the  breccias  and  the  pebble  beds  lie  great 
deposits  of  sand  and  marl,  a  fact  which  looks  as  if  the  two 
coarse  deposits  mark  two  periods  of  violent  floods,  separ- 

ated by  a  long  interval,  during  which  the  torrents  and 
streams  had  been  small  and  unable  to  carry  anything  coarser 
than  sand  or  mud. 

It  follows  from  this  that  the  Budleigh  pebble  bed  and 
those  of  the  Midlands  must  have  been  simultaneously  formed. 
They  indicate  a  geographical  change  of  such  importance 
that,  unless  each  can  be  shown  to  be  due  to  a  local  up- 

heaval or  some  such  cause,  they  can  only  be  attributed  to 
climatic  change  such  as  would  affect  a  wide  district. 

From  this  time  onwards  to  the  close  of  the  Trias,  a 
great  lake  covered  the  whole  region  of  the  red  rocks,  and 
from  Budleigh  Salterton  eastwards,  as  far  as  the  beds  can 
be  traced,  they  abound  in  evidences  of  the  saline  character 
of  its  waters,  and  the  barren  aspect  of  its  shores. 

From  Budleigh  Salterton  there  is  a  splendid  coast  walk 
past  Ladrum  Bay  to  Sidmouth.  The  footpath  follows  the 
cliffs  most  of  the  way,  and  although  there  are  not  many 
spots  where  it  is  possible  to  climb  down  to  the  beach,  many 
fine  sections  can  be  seen  from  above.  In  Ladrum  Bay  itself 

the  sandstones  are  greatly  false  bedded,  and  calcareous  con- 
cretions of  irregular  form  are  common,  though  this  feature 

is  better  seen  nearer  to  Sidmouth.  At  low  water  of  spring 

tides  much  of  the  coast  can  be  visited,  but  it  is  a  wise  pre- 
caution to  have  a  boat  within  call,  as  there  are  many  small 

bays  in  which  the  water  rises  to  the  perpendicular  cliffs. 
Not  far  beyond  High  Peak  there  is  a  path  down  to  the  shore 
which  gives  an  excellent  section  of  the  marls  which  lie  above 
the  sands.  On  reaching  the  beach,  if  we  turn  westwards  and 
examine  the  dark  red  sandstone  rocks  which  form  the  point, 



Base  of  Budleigh  Pebble  Bed  resting  on  uneven  surface  of  marl. 

Strings  and  veins  of  Gypsum  in  the  Red  Marls  near  Watchet. 
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we  find  they  are  in  places  almost  breccias.  The  surfaces 
are  covered  by  a  network  of  concretions  of  calcareous 
material.  Exactly  similar  things  are  to  be  seen  at  Otter- 
ton  Point  on  the  eastern  side  of  the  mouth  of  the  Otter- 

Indeed,  this  section  has  even  greater  interest,  being  the 
spot  where  Mr.  Johnston  Lavis  found  remains  of  an  amphi- 

bious animal  known,  from  the  structure  of  its  teeth,  as 
jLabyrinthodon,  and  Dr.  Carter  noticed  many  traces  of  bones. 

Moving  on  eastward  the  500  feet  of  cliff  under  Peak 
Hill  show  the  marls  and  sands  to  perfection.  As  we  go,  it 
is  well  to  break  open  some  of  the  rounded  nodules  of  red 

or  pale-green  stone  which  lie  here  and  there  among  the 
rocks  at  the  foot  of  the  beach.  Some  of  them  are  hollow, 

and  are  found  to  be  concretions  lined  with  calcareous  crys- 
tals, generally  gypsum. 

Beyond  Sidmouth,  a  few  yards  beyond  the  mouth  of  the 
Sid,  the  sandstones  end  abruptly  against  a  fault,  and  the 
marls  descend  to  the  beach  itself.  It  is  a  heavy  pull  to 
walk  over  the  pebbles  along  the  coast  to  Branscombe,  and 
the  section  has  a  sameness  which  robs  it  of  much  of  its 

interest.  All  the  way  the  cliffs  are  made  of  the  same  red 
marl,  streaked  and  spotted  with  pale  green.  The  different 
beds  vary  in  texture,  but,  as  a  whole,  the  materials  are 
fine,  and  the  bedding  indicates  fairly  tranquil  deposit. 
Strings  and  layers  of  nodules  of  gypsum  occur  every  here 
and  there,  while  the  marls  now  and  then  show  a  curious 
marking  on  the  original  surfaces  of  deposit.  When  split 
open  the  surface  shows  a  number  of  square  pits,  varying  in 
size,  but  averaging  about  a  quarter,  or  a  third,  of  an  inch 
across. 

If  the  pits  had  been  round,  as  they  are  in  some  instances 
from  the  red  marls  of  the  Midlands,  they  would  have  been 

formed  by  a  shower  of  rain  pattering  down  on  the  half-dry 
mud.  But  square  holes  ! 

Now  in  arid  regions,  such  as  we  have  compared  with 
Britain  in  Triassic  time,  we  can  see  the  explanation.  Cubic 
crystals  of  salt  separate  out  from  the  wet  mud  as  it  dries 
up,  and  when  an  influx  of  fresh  water  comes  they  are  dis- 

solved and  the  new  mud  fills  the  holes.  The  markings  are 
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then  fossil  crystals  of  salt,  and  prove  completely  that  the 
waters  were  salt. 

From  Peak  Hill  eastward  the  red  marls  are  seen  to  be 

capped  with  beds  of  pale  green  grey  sandstone  and  other 
strata  of  a  buff  tint.  As  we  go  from  Sidmouth  to  Brans- 
combe  these  beds  come  lower  and  lower  until  at  the  land- 

slip of  Hooken  Cliff  they  hide  the  red  rocks  completely. 
These,  however,  reappear  at  the  bathing  cove  of  Seaton, 

and  form  the  shore  line  on  to  the  greater  landslip  at  Rousdon. 
The  pale  beds  which  overlie  them  belong  to  a  date  far  later 
than  the  red  marls  and  to  conditions  utterly  different,  which 
will  be  described  in  their  proper  place.  To  confine  our  atten- 

tion for  the  present,  then,  to  the  red  marls,  we  can  follow 
them  along  under  the  Haven  and  Bindon  Cliffs  east  of  the 
Axe.  It  is  well  to  note  that  this  piece  of  coast  has  been 
in  a  very  dangerous  condition  for  several  years.  The  pale 
beds  are  porous,  the  red  marls  impervious,  so  a  line  of 
springs  issues  along  the  junction,  and  the  result  is  frequent 
slips  and  falls  of  material,  which  build  up  sloping  screes. 
The  stones  which  lie  upon  the  beach  are  chiefly  fragments 
of  the  pale  beds,  but  among  them  lie  numerous  concretions 
of  the  same  character  as  may  be  seen  further  west.  They 
are  often  filled  with  beautiful  glittering  crystals  of  gypsum. 

The  cliffs  themselves  show  frequent  little  faults,  and  the 
division  of  the  deposit  into  distinct  beds  is  clearly  shown. 
Some  whole  beds  are  green  in  colour,  and  as  we  near  Culver- 
hole,  where  the  landslip  reaches  the  sea,  we  find  this  pale 
green  hue  becomes  more  and  more  frequent  until  we  get 
bed  after  bed  of  the  same  tint.  These  are  known  as  the 

tea  green  marls,  and  they  are  just  the  colour  of  the  pale 
green  tea  which  used  to  be  mixed  with  the  ordinary  black 
variety. 

They  are  overlaid  by  a  thin  black  stratum  which  is  not 
easy  to  find.  Its  dark  grains  and  particles  fill  up  the  cracked 
surface  of  the  underlying  marl,  and  indicate  a  complete 
change  of  conditions.  The  red  and  green  marls  may  be 
searched  for  years  without  yielding  a  fragment  of  a  fossil, 
but  this  thin  black  bed  is  full  of  little  bright  black  points 
which  a  pocket  lens  reveals  to  be  the  teeth  and  spines  of 
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fish.  Diligent  search  usually  results  in  the  discovery  of 
fragments  of  bones,  and  even  unbroken  specimens.  This  is 
the  famous  bone  bed,  and  it  marks  the  beginning  of  the 
end  of  the  great  salt  lake. 

The  beds  which  lie  above  it  alternate  in  colour,  white, 

grey,  and  buff  beds,  chiefly  calcareous,  are  interspersed 
among  black  shales,  and  the  thin  greenish  marls  rapidly  dis- 

appear. The  whole  series  is  full  of  fossils,  and  shows  that 
while  the  inhospitable  character  of  the  waters  made  a  few 
temporary  returns,  the  region  had  now  changed  from  an 
almost  lifeless  waste  to  one  teeming  with  living  things. 

In  the  Midlands  and  the  North  of  England  similar 
rocks  characterise  the  time,  but  the  sands  of  the  Bunter 
division  contain  some  beds  in  which  the  grains  are  like 
fine  round  shot.  Now  this  is  not  seen  in  modern  sands 

except  where  they  have  been  blown  about  on  the  surface  of  a 
desert.  They  are  known  as  the  Millet  seed  beds,  and  are 
regarded  as  indicating  a  local  drying  up  of  part  of  the 
great  lake  so  that  the  sands  were  blown  over  its  basin.  It 
is  worth  noting  that  some  of  the  sandy  beds  which  lie 
just  above  the  Heavitree  breccias  show  a  similar  structure. 

The  water  formed  sandstones  are  often  false  bedded,  and 

their  surfaces  are  frequently  rippled.  Here  and  there  they 
are  indented  by  the  footmarks  of  three-toed  animals,  tracks 
of  the  labyrinthodon  and  reptiles  of  the  time. 

The  marls  show  sun-cracks,  rain  pittings,  and  the  fossil 
salt  crystals  such  as  have  been  mentioned  as  occurring  now 
and  then  in  the  marls  of  Sidmouth. 

The  series  of  marls,  known  as  the  Keuper,  contain 

layers  and  nodules  of  gypsum  far  more  extensive  than  any- 
thing which  can  be  seen  in  Devon.  Indeed,  we  have  only 

to  go  to  Watchet  to  see  the  same  marls  literally  riddled 
with  layers  and  veins  of  gypsum,  which  is  quarried  from 
the  cliffs.  Not  far  from  Cardiff  it  occurs  in  large  blocks 
of  solid  white  or  mottled  crystalline  stone,  and  the  same 
thing  may  be  seen  near  Bristol. 

Near  Nottingham  the  gypsum  deposits  are  thick  enough 
to  yield  large  slabs  of  beautifully  veined  stone  which  is 
then  called  Alabaster. 
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In  Cheshire  not  only  do  we  find  gypsum  in  abundance, 
but  even  beds  of  rock  salt,  which  have  been  famous  for 

ages. 
The  Mendip  Hills  are  surrounded  by  the  red  rocks. 

They  run  up  the  present  valleys  showing  that  those 
valleys,  like  some  of  the  hills  and  vales  of  Devon,  date 
back  to  this  distant  time.  But  the  Mendip  red  beds  are 
peculiar.  They  are  coarse  conglomerates  in  which  many 
of  the  pebbles  are  very  little  worn.  They  consist  of  pieces 
of  the  Carboniferous  limestone,  and  evidently  at  one  time 
they  formed  the  beach  and  broken  piles  of  fragments,  fallen 
from  the  limestone  cliffs  which  stood  up  above  the  waters 
in  which  the  red  deposit  was  formed.  But  this  is  not  all. 
Although  there  is  no  doubt  that  the  fragments  of  stone 

were  Carboniferous  limestone  they  have  a  different  com- 
position. They  are  now  Dolomite,  which  is  carbonate  of 

lime  and  magnesium.  How  is  this  to  be  explained  ?  By 
supposing  that  the  waters,  like  those  of  the  Dead  Sea  and 
other  salt  lakes,  contained  a  large  quantity  of  compounds 
of  magnesium  in  solution.  The  same  substances  mixed 
with  salt  will  also  explain  the  abundant  deposits  of  gypsum, 
for  all  river  water  contains  carbonate  and  sulphate  of  lime 
in  solution.  If,  then,  such  water  enters  a  salt  lake  of  such 
a  character,  the  whole  of  the  lime  is  precipitated  in  the 
form  of  gypsum. 

The  proofs  of  the  existence  of  the  salt  lake  are  then 
conclusive  enough  to  satisfy  the  most  sceptical,  and  there 
are  probably  few  passages  in  the  whole  of  geological  history 
which  can  be  supported  by  so  complete  a  chain  of 
evidence,  or  on  which  there  is  more  perfect  agreement 
among  geologists. 

The  next  step  is  to  ask  whether  we  can  explain  a 
state  of  physical  geography  so  totally  different  from  that 
of  the  Carboniferous  forests,  and  equally  contrasted  with 
the  times  which  followed. 

The  desert  regions  of  to-day  all  owe  their  dryness  to 
one,  or  both,  of  two  causes.  Either  they  are  surrounded  by 
lofty  ranges  of  mountains,  so  that  moisture-laden  winds 
have  to  cross  these  barriers  before  they  can  reach  the 



The  Red  Marls  near  Seaton  showing  green  bands. 

Culverhole,  where  the  Sea  Green  Marls  and  Bone  Bed  reach  the  shore. 
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inland  basin,  or  they  lie  in  a  region  where  the  winds  are 
persistent  and  blow  from  a  cool  sea  on  to  a  hotter  land. 

Suppose  a  country  fenced  in  by  heights.  As  the  air 
rises  to  surmount  the  obstacle  it  ascends  into  regions  of 
diminished  pressure,  with  the  result  that  clouds  and  rain 
are  produced.  The  air,  deprived  of  this  moisture,  may  be 
further  cooled  by  contact  with  the  cold  moors  and  glaciers 
on  the  summits,  so  that  it  loses  still  more  moisture.  It  then 
descends,  comes  under  greater  pressure,  is  compressed  and 
heated  in  the  process,  and  sweeps  over  the  lowlands  as  a 
hot  and  parching  blast.  So  dry  may  such  a  wind  be, 
that  the  ancient  Peruvians  used  to  make  mummies  of  their 

dead  by  simply  leaving  the  bodies  to  be  dried  by  the  winds 
from  the  Cordilleras  of  the  Andes. 

An  example  of  the  second  type  of  desert  is  afforded  by 
the  Sahara.  The  prevailing  wind  blows  from  over  the 
comparatively  cool  waters  of  the  Mediterranean  on  to  the 
warm  soil  of  North  Africa.  It  is,  therefore,  heated  in  the 
process,  and,  unless  this  is  counteracted  by  a  rise  over  high 
land,  the  air  only  becomes  able  to  take  up  more  moisture, 
and  so  grows  drier  and  drier,  since  the  dryness  of  the  air 
does  not  depend  on  the  quantity  of  moisture  it  contains,  but 
upon  what  fraction  that  is  of  the  greatest  quantity  it  could 
contain  at  its  particular  temperature. 

Now  the  great  lake  basin,  which  has  been  described,  lay 
in  the  angle  between  two  mountain  chains,  by  which  it 
was  sheltered  from  all  directions  except  the  north-east,  and 
it  is  quite  possible  that  other  ranges  parallel  to  the  Pennine 
ridge  existed  where  the  North  Sea  now  lies.  The  lower 

and  older  chain  in  the  north-west  was  probably  still  backed 
by  an  extensive  area  of  land,  but  however  that  may  have 
been,  the  ranges  themselves  would  have  been  enough  to 
rob  winds  from  that  direction  of  much  of  their  moisture. 

The  southern  chain  would  be  an  effective  barrier  on  the 
south,  and  the  two  must  have  met  somewhere  south  of 
Ireland. 

The  region  thus  penned  in  was  open,  if  open  at  all, 
only  towards  a  direction  from  which  the  winds  would  be 
cool,  and  from  which  they  would  have  travelled  far  over 



io6  The  History  of  Devonshire  Scenery. 

a    continental    land    which   extended    northwards    from    the 
Hartz   Mountains. 

All  this  part  of  the  world  lies  in  a  latitude  where  the 
normal  winds  are  more  or  less  from  the  west.  They  may 
have  been  varied  by  a  seasonal  change  like  the  winds  of 

Manchuria  and  Southern  Asia,  but  any  rain-bearing  wind 
must  come  from  the  ocean,  and  at  the  time  of  the  desert 
climate  this  lay  far  away  on  the  southern  side  of  the 
Hercynian  chain. 

It  seems,  then,  that  the  dryness  of  Permian  and 
Triassic  time  was  a  necessary  consequence  of  the  geography. 
The  rainy  seasons  were  produced  by  a  seasonal  occurrence 
of  warm  winds  from  the  southern  sea,  which  brought  brief 
heavy  rains,  not  only  on  the  seaward  slopes  of  the  mountains, 
but  even  on  to  their  northern  sides,  just  as  the  south- 

west monsoon  brings  snow  and  rain  on  to  the  northern 
slopes  of  the  Himalayas. 

During  Permian  and  Bunter  time  these  rains  and  snows 
varied  in  frequency  and  amount.  Some  years  they  hardly 
came  at  all,  while  at  other  times  the  rivers  descending 
into  the  inland  basin  were  large  and  swift. 

But  as  time  went  on  the  mountain  barrier  was  worn  lower 

and  lower,  and  subsidence  helped  to  make  breaches  in  the 
southern  heights.  The  volume  of  the  rivers  increased  and 
the  great  lake  spread  further  and  further  over  the  plains. 

A  large  district  comprising  the  British  Islands,  and  a  large 
part  of  Western  Europe  must  have  slowly  subsided  until  it 
formed  a  region  lower  than  the  level  of  the  ocean.  The 
desert  conditions  seem  to  have  extended  from  Great  Britain 

to  the  Hartz,  and  from  Sweden  to  the  north  of  Spain, 
but  Western  Germany,  and  the  British  area  apparently 
formed  a  single  depression  whose  deepest  hollows  held  the 
salt  lakes. 

The  great  ocean  lay  over  Switzerland  and  Eastern  Europe, 
and  occupied  a  large  part  of  what  is  now  Asia. 

Finally  the  breach  opened  wide,  and  in  some  time  of 
storm  and  high  tide  the  waters  of  the  sea  broke  through 
the  neck  of  land  and  rushed  into  the  inland  basin,  carrying 
with  them  the  living  things  with  which  the  ocean  swarmed. 
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Now  our  Keuper  Lake  was  so  large  that  although  it 
was  on  the  whole  far  salter  than  the  open  sea,  it  is  quite 
possible  that  the  saltness  of  its  different  gulfs  varied  as 
much  as  is  the  case  in  the  modern  Caspian.  This  is 
indicated  by  the  occurrence  of  a  few  species  of  shells 
and  fish  in  the  red  marls  of  Warwickshire,  which  are 
associated  with  remains  of  plants.  Probably  they  lived 
near  the  mouth  of  a  large  river  which  entered  the  lake  from 

the  north-east,  and  were  unable  to  spread  into  the  salter 
waters  elsewhere. 

The  bone  bed  is  found  not  only  in  Britain,  but  also  in 
a  similar  position  on  top  of  the  sediments  of  the  salt  lakes 
of  Hanover  and  Western  Germany.  There  seems  no  rea- 

sonable doubt  that  it  marks  the  first  irruption  of  the  sea ; 
and  it  is  usually  explained  as  composed  of  the  remains  of  the 
animals  which  inhabited  the  lake,  and  which  were  unable 
to  survive  in  the  fresher  sea  water.  But  it  seems  much 

more  reasonable  to  assume  that  the  fish  and  other  creatures, 
which  must  have  been  killed  in  millions,  were  really  those 
brought  in  with  the  ocean  water  and  poisoned  by  the  salt 
and  bitter  fluid  with  which  it  mixed.  This  is  indicated 

very  plainly  by  the  fact  that  the  remains  are  almost  en- 
tirely those  of  animals  which  would  swim  freely  in  the 

water,  or  which  might  have  been  swept  from  the  shores  by 
the  invading  flood. 

The  first  irruption  would  be  brief,  but,  as  subsidence 
went  on  another  and  another  would  follow,  until  at  last 
the  salt  lake  of  Keuper  times  became  only  a  great  arm 
of  the  sea  like  the  Baltic  or  the  Persian  Gulf,  and  the 
silent  shores  of  the  great  Dead  Sea  awoke  to  a  new  world 
and  new  forms  of  life. 



CHAPTER    IX. 

The  Age  of  Reptiles. 

The  geographical  revolution  which  closed  the  Triassic 
period  was  hardly  less  important  than  the  great  upheaval 
of  early  Permian  times.  Although  the  earth  movements 
which  produced  it  were  comparatively  trifling,  their  effect 
was  to  bring  about  a  complete  change  of  climate,  and  so 
to  utterly  alter  the  aspect  of  the  country.  Instead  of  an 
arid  desert,  with  salt  and  bitter  lakes,  in  which  few  creatures 
lived,  the  land  was  covered  with  forests ;  rivers  and  streams 
came  tumbling  down  the  slopes ;  and  the  long  sheet  of 
water  which  covered  a  considerable  part  of  the  British  area 
had  become  a  great  arm  of  the  ocean,  swarming  with  living 
things. 

The  change  was  not  brought  about  suddenly.  When 
the  sea  first  entered  the  inland  basin,  and  the  rainfall  became 
abundant,  the  whole  region  must  have  been  covered  by 
the  debris  due  to  desert  erosion.  If  we  read  a  description 
of  the  Sahara,  or  the  great  Asiatic  deserts,  we  can  form  an 
idea  of  the  state  in  which  the  country  must  have  been. 
Accumulations  of  desert-blown  sand  and  dust  must  have 
filled  up  many  of  the  valleys,  and  great  screes  of  broken 
rubbish  must  have  strewn  the  slopes. 

When  the  climate  changed,  these  deposits  must  have 
rapidly  crumbled  away,  filling  the  streams  with  a  heavy  load 
of  mud.  The  desert  soil,  when  properly  watered,  must  have 
been  rapidly  covered  with  luxuriant  vegetation,  which  would 
help  further  disintegration  ;  and  would  also,  by  reducing  the 
compounds  of  iron  change  the  colour  of  the  muds  to  shades 

of  green  or  black.  Large  districts  must  have  been  com- 
posed of  disintegrated  coal  measures,  while  many  of  the 

higher  hills  and  peaks  were  crags  of  Carboniferous  Limestone, 
and  over  the  Channel  the  heights  of  the  western  part  of 
the  Hercynian  chain  were  made  of  Devonian  sandstones, 
grits,  and  limestone. 

It  is  only  in  the  extreme  east  of  Devon  that  we  can 
now  see  anything  of  the  sediments  which  formed  under 



Culverhole  and  Charton  Bay,  109 

these  new  conditions,  so,  if  we  would  know  the  story  of  the 
country  during  the  time,  we  must  go  to  this  eastern  end, 
and  must  also  go  much  further  afield. 

The  grey  green  marls  which  end  the  deposits  of  the 
Keuper  Lake  have  already  been  described  as  showing  them- 

selves with  their  bone  bed  cap  at  Culverhole,  under  the 
Bindon  Cliffs.  This  is  just  at  the  beginning  of  the  great 
landslip,  and  the  exact  order  of  the  overlying  beds  is  not 
clearly  seen.  But  a  few  yards  further  east  there  is  a  low 
cliff  of  blue  black  shales,  covered  by  some  impure  cream- 
coloured  limestones.  Both  are  fossiliferous,  and  the  black 
shales  are,  in  places,  almost  made  up  of  broken  shells,  or  rather 
of  layers  of  mud  shewing  the  impressions  of  shells  which 
have  themselves  disappeared. 

A  better  section  is  afforded  by  the  cliffs  in  Charton  Bay, 
just  beyond  the  spot  where  the  private  road  from  Rousdon 
reaches  the  shore.  Here  the  upper  part  of  the  Trias  is  well 
:shown  in  the  cliffs.  The  beds  are  bent  into  a  low  arch,  or 
anticline,  so,  as  we  move  eastwards,  higher  beds  come 
down  to  the  beach.  Above  the  low  cliff  the  land  slopes  up, 
terrace  upon  terrace,  and  if  we  clamber  up  them  we  can 
see  a  fine  section  of  the  upper  beds.  Black  and  dark  grey 
shales  alternate  with  thin  seams  of  impure  limestone,  which 
get  whiter  and  more  frequent  as  we  get  higher  in  the  series, 
until  we  reach  a  group  of  pale  cream-coloured  limestones 
which  are  separated  from  each  other  only  by  thin  layers  of 
white  or  pale  grey  marl.  These  are  the  White  Lias,  as 
they  have  long  been  called,  and  they  mark  the  end  of  the 
transition  period. 

From  the  bone  bed  to  the  top  of  the  White  Lias  we 
have  the  local  representatives  of  a  series  which  is  known  as 
the  Rhaetic  beds.  They  form  a  good  example  of  what  are 
known  as  passage  beds,  which  means  that  they  were  formed 
in  a  time  of  rapid  geographical  change,  and  are  a  connecting 
link  between  two  much  more  extensive  series  formed  under 
more  stable  climatic  conditions.  Below  them  we  have  the 

Trias,  with  its  record  of  long  continued  desert  conditions  ; 
above  them  we  have  the  Lias,  with  its  tale  of  the  narrow 
seas  and  exuberant  life. 
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Still  higher  up  the  cliff  slopes,  above  the  bay,  we  meet 
with  the  lower  part  of  the  Blue  Lias,  with  its  beds  of  blue 
grey  clay  and  shale  and  thin  bedded  grey  limestone. 

The  name  Lias  is  supposed  to  have  been  derived  from 
the  way  in  which  the  quarrymen  have  been  in  the  habit 
of  pronouncing  the  word  layers,  a  descriptive  name  for  the 
kind  of  stone.  Lias  limestone  has  long  been  worked,  both 
as  a  building  stone  and  for  the  making  of  lime.  For  the 
latter  purpose  it  has  certain  special  advantages.  It  burns 
white,  giving  a  white  lime  which  sets  into  concrete  and 
plaster  almost  as  well  as  Portland  Cement,  and  it  is  a 
frequent  stipulation  in  building  contracts  that  no  lime  but 
Lias  lime  may  be  used. 

There  is  a  disused  road  track  from  the  Rousdon  Water- 
works, which  slopes  gradually  down  to  the  shore  at  Charton 

Bay.  Here  we  can  see  the  Lower  Lias,  and  first  meet 
with  abundant  traces  of  its  rich  variety  of  fossils.  We  can 
see  also,  very  well,  the  characteristic  arrangement  of  the 
deposits  in  alternating  layers  of  shaly  clay  and  limestone. 

In  some  places  where  large  blocks  of  the  shale  have 
partly  dried,  they  split  up  on  exposure  to  the  weather  into 
thin  sheets  which  suggest  the  idea  of  sheets  of  thick  paper 

or  rotten  millboard.  They  are  well-known  as  the  paper 
shales,  and  of  course  the  sheets  are  the  separate  laminae, 
each  plane  of  division  marking  a  brief  pause  in  deposition. 

To  see  the  Lias  to  the  best  advantage,  we  must  go  just 
over  the  county  border  into  Dorset  and  descend  to  the 
shore  at  Pinhay  Bay.  Here,  at  low  water,  we  can  find 
the  same  black  fossiliferous  shales  laid  bare  upon  the  beach. 
In  the  base  of  the  cliff  we  have  the  white  Lias,  and  form- 

ing the  cliff  all  the  way  to  Lyrne  Regis  there  is  a  splendid 
section  of  the  Lower  Lias. 

Along  the  shore,  embedded  in  the  rocky  ledges,  we  can 
see  frequent  examples  of  a  great  Nautilus,  Ammonites  of 
various  sizes  up  to  two  feet  or  more  in  diameter,  various 
other  molluscs,  pieces  of  fossil  drift  wood,  and  now  and 
then  the  bones  and  vertebrae  of  great  Saurians. 

Beyond  Lyme,  along  the  coast  towards  Charmouth,  the 
same,  and  still  higher,  beds  of  the  same  great  series  may  be 
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seen.  The  Church  Cliffs,  just  east  of  Lyme,  probably  give 
the  most  typical  section  of  the  limestone  layers.  Further 
east  the  clays  become  more  and  more  predominant, 
until  the  limestones  are  comparatively  few  and  far  between. 
Indeed,  although  the  limestones  are  best  known  from  their 
commercial  value,  the  Lias  as  a  whole  is  a  great  clay  for- 

mation, and  the  sea  in  which  it  was  deposited  must  have 
been  generally  muddy. 

Exactly  similar  rocks  are  to  be  seen  on  the  coasts  of 
the  Bristol  Channel,  and  in  some  places  near  Watchet  fossils 

are  much  more  easily  found  than  they  are  at  Lyme.  Be- 
ginners in  geology  who  are  in  the  acute  fossil  hunting  stage 

are  generally  disappointed  on  first  visiting  the  Dorset  coast. 
The  fossils  have  to  be  looked  for  carefully.  But  here  and 
there  on  the  coast  of  the  Bristol  Channel  they  are  to  be 
seen  by  the  hundred.  Again,  the  Lyme  Regis  fossils  are 
often  embedded  in  the  hard  limestone,  from  which  it  is  by 
no  means  easy  to  free  them,  while  near  Watchet  they  are 
shown  on  the  surfaces  of  the  shales,  and  may  be  easily 
secured. 

It  is  in  the  Lias  that  we  first,  in  Britain,  meet  with 

the  order  of  Ammonites,  fossils  which  are  a  joy  to  the  be- 
ginner from  their  abundance  and  beauty,  and  also  to  the 

specialist,  who,  revelling  in  the  minute  distinctions  between 
their  different  species  and  genera,  changes  their  names  every 
few  years.  This  pastime  of  the  specialist  is  at  the  same  time 
the  despair  of  the  student,  who  finds  himself  face  to  face  with 

the  necessity  of  re-learning  the  generic  names  periodically. 
To  the  field  geologist,  who  need  not  trouble  himself  about 
names,  they  are  an  invaluable  guide  to  the  age  of  almost 
any  secondary  rock ;  for  it  is  probable  that  in  the  whole 
range  of  marine  organisms  no  other  order  can  compare 
with  the  Ammonites  for  mutability.  Genus  after  genus,  and 
species  after  species,  seems  to  have  come  into  existence, 
to  have  rapidly  multiplied,  and  then  to  have  disappeared 
for  ever,  while  its  place  was  taken  by  some  different  form. 

For  instance,  while  the  bottom  beds  of  the  Blue  Lias 
were  being  formed,  the  sea  swarmed  with  one  Ammonite* 
whose  specific  name  is  Planorbe  or  Planovbis.  Its  place 
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was  then  taken  by  another  called  Angulatus,  and  it  in  turn 
gave  way  to  a  third  which  is  known  as  Bucklandi.  We 
therefore  speak  of  the  Planorbis  Zone,  the  Bucklandi  Zone, 
and  so  forth ;  and  when  we  find  Planorbis  in  Pinhay  Bay, 
we  know  that  the  beds  in  which  it  occurs  are  of  the  same 

age  as  those  between  Blue  Anchor  and  Watchet,  in  which 
Planorbis  may  be  seen  in  thousands. 

The  whole  of  the  Lias  is  thus  divided  up  into  seventeen 
zones,  each  named  after  its  typical  fossil.  In  later  deposits 
of  the  Mesozoic  or  Secondary  Era  other  orders  are  pressed 
into  service  for  a  similar  purpose,  and  we  shall  meet  with 
several  examples  later  on. 

In  Liassic  time  the  dominant  forms  of  life  were  reptiles, 
and,  while  some  were  not  unlike  a  modern  representative  of 
the  class,  there  were  large  numbers  of  others  of  the  most 
extraordinary  types.  Best  known  among  these  is  the 
Ichthyosaurus,  a  voracious  carnivorous  creature,  which  had 
the  body  of  a  porpoise,  provided  with  a  great  vertical  tail 
and  four  powerful  paddles  in  place  of  the  ordinary  reptilian 
limbs.  A  powerful  swimmer,  it  must  have  caught  its  prey 
by  sheer  speed,  and  its  great  jaws  and  teeth  showed  that  it 
lived  on  large  animals.  Next  in  order  of  familiarity  was 
the  Plesiosaurus.  It  also  was  adapted  for  a  marine  life, 
but  it  had  a  long  thin  neck  which  was  probably  as  stiff  as 
that  of  a  giraffe,  its  paddles  were  of  a  feebler  build,  and  in 
its  habits  it  was  probably  a  vegetable  feeder. 

But  most  remarkable  of  all  were  the  Pterodactyles.  Their 
front  limbs  were  greatly  modified,  so  that  they  served  to 
support  long  membranous  wings,  by  which  the  creatures 
flew  from  place  to  place  like  birds.  Most  of  them  were 
small  in  Liassic  time,  and  they  probably  fed  on  the  insects, 
dragon-flies  and  beetles,  etc.,  whose  remains  are  often  found 
entombed  along  with  the  bones  of  the  Pterodactyles. 

Truly  the  world  must  have  been  a  strange  place,  and 
if  space  allowed  it  would  be  easy  to  write  whole  chapters 
on  its  Liassic  inhabitants,  but  although  these  creatures  were 
some  of  them  Devonians,  they  were  but  a  passing  phase 
of  life,  the  population  of  the  country  for  a  time,  and  they 
are  briefly  mentioned  only  as  indicating  the  kind  of  climate. 
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Full  descriptions  of  the  fossils  and  excellent  restorations  of 

their  living  forms  must  be  sought  elsewhere.* 
The  Liassic  Sea,  we  remember,  was  formed  by  the 

admission  of  the  open  waters  to  the  inland  basin  by  a  gentle 
subsidence  in  a  south-eastern  direction,  towards  Germany. 
The  question  then  presents  itself  as  to  how  far  it  extended 
over  the  British  area,  and  what  part  did  the  Liassic  clays 

and  limestones  play  in  modifying  the  pre-existent  scenery. 
If  reference  is  made  to  the  ideal  map  of  the  red  breccia 

period!  the  Permian  lakes  will  be  seen  occupying  the  lowest 
parts  of  the  inland  basin.  From  the  southern  lake  long 
valleys  run  westward  over  central  Devon,  between  Exmoor 

and  the  Quantocks,  and  along  the  Bristol  Channel.  Low- 
lands are  found  in  the  English  midlands,  over  the  Irish  Sea 

and  Antrim,  and  stretching  northwards  along  the  North 
Channel  and  the  western  Isles  of  Scotland.  Here  the  plains 
are  part  of  the  basin  of  Lake  Caledonia,  and  a  little  further 
north  they  expand  again  over  the  basin  of  Lake  Lome. 

Now  as  the  waters  of  the  Keuper  Lake  rose  higher,  they 
spread  further  and  further  over  these  flatter  districts,  and 
the  probable  margin  of  the  water  can  be  easily  traced. 

Mr.  Jukes-Browne  has  shownj  that  the  Keuper  Lake  extended 
far  beyond  the  limits  of  the  Permian  sheets  of  water,  and 
that  two  detached  lakes  lay  in  the  northern  basin  which 
were  probably  fresh.  One  of  these  occupied  part  of  the 
site  of  the  Old  Red  Sandstone  Lake  Orcadie,  while  the  other 
lay  where  the  Minch  is  now. 

It  has  already  been  said  that  the  influx  of  ocean  water 
was  to  a  great  extent  brought  about  by  a  subsidence  of 
part  of  the  long  Hercynian  chain.  This  is  shown  by  the 
distribution  of  Liassic  rocks  in  Europe,  and  in  attempting 
a  geographical  restoration,  we  must  represent  this  by  sup- 

posing that  the  eastern  end  of  the  English  Channel  became 
filled  with  water.  It  seems  likely,  however,  that  some  of 
the  ranges  of  hills  would  still  project  as  long  narrow  islands. 

*  Extinct  Monsters,  by   Hutchinson,    and    Dragons   of  the   Air,   by 
H.  G.  Seeley. 

t  Page  62. 
I  Building  of  the  British  Isles,  p.  130. 
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The  shore  line  all  along  the  Eastern  counties  is  exceed- 
ingly problematical,  and  the  same  is  true  of  the  line  east  of 

Yorkshire.  There  is  no  doubt  however  that  it  was  not 

very  far  away,  from  the  frequent  occurence  of  plant  remains. 
The  main  arm  of  the  sea  extended  over  Cheshire  and 

Lancashire,  over  the  basin  of  the  Irish  Sea,  and  far  up  the 
western  shores  of  Scotland.  Gulfs  extended  almost  around 

the  Cumbrian  mountains,  which  stood  out  as  a  hilly  promon- 
tory, others  ran  up  the  Clyde  far  enough  to  cover  the  Isle 

of  Arran,  and  over  the  islands  of  Skye,  Mull,  and  Raasay,  and 
finally  up  the  Minch,  and  along  the  line  of  the  Caledonian 
Canal  into  the  basin  of  Lake  Orcadie. 

It  is  interesting  to  note  how  the  old  structural  features 
dating  from  the  Protozoic  upheaval,  again  asserted  them- 

selves after  so  vast  a  lapse  of  time.  The  basin  of  the 
southern  Lake  Caledonia  seems  only  to  have  been  refilled  in 
its  south-western  part  :  probably  because  the  portion  which 
extended  across  Scotland  was  blocked  by  the  products  of  the 
Volcanic  episodes  of  Carboniferous  and  Permian  time. 

The  western  shore  extended  along  the  border  counties  of 
England  and  Wales,  and  it  is  not  likely  that  it  ever  extended 
many  miles  further  west  than  the  Permian  breccias.  They 
were  certainly  accumulated  at  the  feet  of  steep  slopes  and 
many  of  them  were  most  likely  mountain  screes  rising  steeply 
out  of  the  water  of  the  lakes.  When  the  level  rose  with  the 

progress  of  Triassic  time  it  is  not  likely  that  the  water  made 
much  advance  into  the  mountain  regions  of  Wales  and  Devon 
except  that  it  would  run  a  little  further  up  the  valleys, 
forming  long  narrow  lochs.  The  same  must  have  been 
true  of  the  Liassic  Sea.  Quite  a  moderate  rise  of  level 
might  well  account  for  such  changes  as  we  have  described, 
and  a  change  of  a  hundred  feet  or  so  would  not  greatly 
alter  the  coastline  of  a  mountainous  shore. 

It  is  certain  however  that  the  lower  Lias  did  extend  up 
the  valley  of  the  Bristol  Channel,  and  it  is  probable, 
therefore,  that  it  also  extended  up  the  valley  of  central 
Devon,  but  we  have  nothing  left  to  suggest  its  former 
presence  above  the  breccias.  There  is  one  piece  of 
evidence  which  points  to  a  westward  extension  further 
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south,  and  that  is  an  observation  by  Mr.  R.  N.  Worth, 

of  Liassic  fragments  in  an  ancient  gravel  near  Plymouth,* 
but  if  we  picture  the  probable  contours  of  the  country  it 
seems  more  likely  that  these  fragments  came  from  some 
southern  fjord  of  the  Liassic  Sea  than  from  the  north,  and 
it  is  thus  suggested  in  our  ideal  restoration. 

The  Liassic  limestones  are  themselves  rather  puzzling, 
and  their  mode  of  occurrence  is  especially  difficult  to  under- 

stand. The  Silurian  limestones  were  evidently  due  to 
organic  accumulations  in  clear  water.  The  Devonian  lime- 

stones we  have  also  attributed  to  the  agency  of  corals  and 
other  reef  building  organisms.  The  massive  limestones  of 
Carboniferous  times  were  again  mainly  organic.  What 
then  about  the  Lias?  Does  each  thin  band  of  limestone 

mean  clear  water,  and  the  growth  of  calcareous  organisms  ? 
If  so,  we  should  expect  such  beds  to  dwindle  away  as  we 
approach  the  ancient  shores,  and  should  look  for  evidence 
of  an  organic  origin  in  the  stone  itself.  As  a  matter  of 
fact,  the  limestones  become  more  prominent  as  we  near  the  old 
shore,  and  the  beds  give  very  scanty  indication  of  an  organic 
origin.  We  are  forced  to  the  conclusion  that  the  Lias  lime- 

stones are  formed  from  calcareous  mud  derived  from  the  wide 

extent  of  Carboniferous  and  Devonian  limestone,  which  was 
certainly  laid  bare  upon  the  hills  and  mountains  around. 

But  this  conclusion  by  no  means  ends  the  difficulty. 
If  we  look  at  the  Church  Cliffs  of  Lyme,  and  consider 
their  regular  alternations,  we  may  well  ask  why  the  mud 
should  sometimes  have  been  nearly  all  calcareous,  and  why 
at  other  times  it  should  have  been  ordinary  clay ;  and 
again,  does  the  alternation  record  mere  oscillations  of  weather 
according  to  the  seasons,  or  do  the  recurrent  changes  point 
to  the  sun  spot  cycle,  or  some  other  periodic  change  ? 
These  are  questions  which  cannot  be  answered  with  any 
confidence,  though  we  may  make  suggestions  that  they  are  due 
to  changes  of  rainfall,  and  that  most  likely  the  limestone 
mud  came  when  certain  rivers  were  in  flood,  the  ordinary 
muds  when  others  were  full. 

*  Quart  Jour.  Geol.  Soc.,  1889,  p.  401. 
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Important  as  the  Lias  is,  it  formed  only  the  first  phase 
in  a  long  series  of  changes.  We  find  that  the  great  clay 
deposits  are  covered  by  an  equally  large  and  important 
series  of  cream-coloured  limestones  which  abound  in  proofs 
of  their  organic  origin.  These  are  the  lower  or  Bath 
Oolites,  which  may  be  studied  all  along  the  district  from 
Bath  to  Cheltenham,  and  across  England  to  the  Yorkshire 
coast.  For  some  reason  or  another  the  muds  were  shut  off 

from  the  greater  part  of  the  sea  floor,  which  became  covered 

with  banks  of  shells  and  coral  reefs,  and  layers  of  calca- 
reous sand  and  mud  derived  from  their  waste. 

The  change  is  so  rapid  that  it  looks  as  if  some  earth 
movements  must  have  come  into  play,  which  lessened  the 
declivities  down  which  the  rivers  flowed,  and  probably  also 
resulted  into  converting  some  parts  of  their  valleys  into 
lakes  where  their  mud  could  be  dropped,  leaving  the  water 
as  clear  as  that  of  the  Rhone  when  it  issues  from  the  lake 

of  Geneva.  If  we  suppose  that  the  great  western  continent 
began  to  subside  at  this  time,  we  have  the  explanation  we 
want,  especially  if  we  remember  that  there  was  little  or  no 
change  in  the  coastline  of  Devon  and  Wales.  The  amount 
of  subsidence  necessary  would  be  small,  for  apart  from  the 
suddeness  with  which  the  final  change  took  place  we  should 
expect  that  the  quantity  of  mud  available  for  deposit 
would  rapidly  lessen  as  the  covering  of  loose  decomposed 
materials  formed  in  the  desert  period  was  denuded  away, 
and  the  harder  solid  rock  brought  next  the  soil. 

The  northern  parts  of  the  Liassic  basin  became  the 
sites  of  estuarine  deposits,  and  in  Yorkshire  even  seams  of 
coal  were  formed  over  swamps,  which  were  probably  the 

delta  of  a  large  river  coming  from  the  east,  or  north- 
east. 

Somewhat  similar  evidences  of  a  lessening  of  the  sea  are  to 
be  found  on  the  West  of  Scotland  and  in  the  Midlands,  while, 
on  the  contrary,  under  London  the  Oolites  spread  over  the 
Devonian  ridges  which  had  stood  up  above  the  waves  of 
the  Liassic  Sea,  and  a  similar  overlap  on  to  older  rocks 
may  be  found  at  the  eastern  end  of  the  Mendips  close  to 
Frome. 
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At  present  the  most  western  bits  of  the  lower  Oolites 
are  at  Ilminster,  Crewkerne,  Beaminster,  and  Bridport,  but 
although  they  do  not  at  any  of  those  places  bear  any  signs 
of  a  special  approach  to  land,  there  is  no  reason  for  sup- 

posing that  they  ever  extended  far  into  Devon.  If  they 
did  they  have  been  totally  removed,  and  the  only  part  they 
can  have  borne  in  the  building  of  our  scenery  must  have 
been  a  temporary  delay  in  the  waste  of  the  underlying 
rocks. 

Again  the  sea  deepened,  the  rivers  became  laden  with 

mud,  and  the  shell-strewn  coral  reefs  were  buried  in  a  great 
clay  deposit  called  the  Oxford  clay,  which  spread  over  the 

whole  region  once  occupied  by  the  Liassic  Sea,  except,  per- 
haps, its  south-western  borders.  It  is  well  shown  in  the 

dark  blue  clays  close  to  VVeymouth,  where  it  may  be 
easily  seen  and  its  fossil  contents  compared  with  those 
of  the  Lyme  Regis  cliffs. 

This  is  again  overlaid  by  massive  coral  banks  which 
must  have  swarmed  with  sea  urchins  and  shell  fish.  Evi- 

dently the  clear  water  conditions  had  returned,  and  the 
modified  descendants  of  the  sea  creatures,  which  had  built 

up  the  Bath  Oolites,  returned  to  the  haunts  of  their  fore- 
fathers. The  Corallian  series,  as  it  is  called  from  the 

multitude  of  corals,  is  fairly  thick  in  Dorset,  but  grows 
thinner  northwards  by  Oxford  and  then  thickens  again  in 
Yorkshire,  an  early  indication  of  the  formation  of  a  ridge 

which  would  later  on  separate  the  south-eastern  sea  from 
that  of  the  Yorkshire  coast.  This  is  another  example  of 
the  long  persistence  of  a  physical  feature,  for  it  really 
dates  back  at  least  to  that  partial  division  of  the  carboni- 

ferous sea  by  a  midland  ridge  to  which  we  referred  in  an 

earlier  chapter.*  The  clearance,  however,  was  only  for  a 
time.  The  Corallian  series  is  covered  in  turn  by  yet  another 

great  clay  deposit  known  as  the  Kimeridge  clay,  which  ex- 
tends from  Dorsetshire  to  Yorkshire. 

This  is  a  formation  of  great  interest,  and  probably  marks 
the  period  at  which  this  part  of  the  world  possessed 

*Page  43. 
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a  richer  variety  of  reptilian  life  than  at  any  other.  Ichthyo- 
saurs,  Plesiosaurs,  and  Pterodactyles  were  abundant,  and 
their  remains  are  mixed  with  those  of  Tortoises,  Crocodiles, 

and  many  representatives  of  a  group  called  the  Deinosaurs. 
This  last  included  some  of  the  most  uncanny,  and  some  of 
the  largest  animals  which  ever  trod  the  earth.  Some  of 
them  were  herbivorous,  others  carnivorous.  Some  went  on 
all  fours,  while  others  used  the  forelegs  only  for  holding  or 
fighting,  being  in  the  habit  of  getting  about  by  walking 
on  the  hinder  pair. 

The  oscillations  of  the  whole  region  which  brought  the 
alternations  from  clay  to  coral  and  back  again  to  clay  were 
beginning  to  near  their  end.  The  Kimeridge  clay  does  not 
cover  the  whole  basin  of  the  Lias  Sea,  but  is  very  thick 
at  its  eastern  end,  where  a  boring  put  down  in  Sussex 
passed  through  it  for  i^ooo  feet.  The  earth  movements  had 
not  ceased,  they  had  changed  into  a  general  uplift  of  the 
northern  and  western  parts  of  Britain,  accompanied  by  a 
steady  shift  of  the  coast-line  towards  the  south-east. 

The  rivers  which  had  flowed  from  the  north  western 

continent  into  the  marine  gulf  of  earlier  Jurassic  time  now 
had  to  find  their  way  across  the  gentle  undulating  plains 
laid  bare  by  the  retreat  of  the  sea;  and  for  a  time  they 
discharged  themselves  into  a  steadily  shrinking  region  over 
the  counties  of  Dorsetshire  and  Wiltshire. 

In  the  shallow  seas  a  series  of  sands  and  limestones  were 

formed,  somewhat  resembling  the  Bath  Oolite,  but  greyer 
in  colour.  Some  of  them  are  the  excellent  building  stone 
so  largely  quarried  at  Portland,  while  others  are  entirely 
built  of  shells,  or  of  the  calcareous  mud  in  which  they  were 
embedded.  One  great  bed  is  very  curious ;  it  is  known  in 

Portland  as  the  "  Roach,"  and  lies  just  above  the  best  stone, 
so  that,  although  it  can  only  be  used  for  rough  building 
purposes,  it  has  to  be  quarried  away  to  get  at  the  under 
layer.  Evidently  a  vast  accumulation  of  shells  had  gathered 
on  the  sea  floor,  and  all  the  interstices  between  and  within 
them  had  been  filled  in  with  calcareous  mud.  Then,  for 
some  strange  reason,  the  whole  of  the  original  shells  were 
dissolved  away,  leaving  perfect  hollow  casts  of  their  external 
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form,  and  in  each  hollow  an  equally  perfect  cast  of  the  shell's 
interior.  The  Cobb  at  Lyme  is  built  of  this  stone,  and  its 
peculiar  structure  may  be  seen  there,  though,  of  course, 
it  can  be  better  studied  at  Portland. 

These  shallow  water  marine  beds  could  not  accumulate 

greatly  without  still  further  diminishing  the  area  of  sea.    Shell 
banks  arose  above  the  water,  and  the  river-borne  materials 
helped  to  fill  in  the  deeper  parts,  until  the  open  water  was  , 
pushed  further  and  further  south  and  east. 

Where  the  shallows  became  low  lying  islands  soils  were 

formed  upon  them,  and  the  forests  spread  from  the  neigh- 
bouring shores.  In  the  pools  between  these  islets  sands 

and  mud  and  beds  of  limestone  composed  of  freshwater  shells 
accumulated.  Then  came  a  further  small  subsidence  and 

inroad  of  the  sea,  only  to  be  followed  by  a  second  silting 
up  of  the  whole  district. 

Thus  it  was  that  the  Kimeridge  clay  was  covered  by 
the  Portland  series,  and  it  in  turn  by  the  mixed  freshwater, 
estuarine  and  marine  beds  of  the  Purbeck  time,  so  called 
from  their  development  in  the  isle  of  Purbeck. 

Some  of  these  fresh- water  limestones  are  full  of  the 
remains  of  insects,  some  of  them .  are  entirely  composed  of 
shells  of  genera  whose  modern  representatives  are  only 
found  in  fresh  water.  For  instance,  the  so-called  Purbeck 
Marble  is  a  hard  limestone,  wholly  made  of  little  snail-shells 
of  a  fresh-water  genus  Paludina.  The  stone  takes  a  high 

polish,  and  the  "  figure "  of  its  markings  is  due  to  the 
sections  of  the  shells.  Excellent  examples  may  be  seen  in 
the  slender  shafts  which  make  the  great  pillars  of  Exeter 
Cathedral. 

The  old  soils  are  particularly  interesting.  In  some  of 

the  Portland  quarries  one  of  two  of  the  Purbeck  "dirt 
beds  "  lie  above  the  stone,  and  in  the  course  of  the  quarry- 

ing operations  extensive  areas  of  dirt  bed  are  sometimes 
uncovered.  When  this  is  the  case  it  is  possible  to  walk 
on  the  ancient  land  surface,  to  see  the  stumps  of  the  forest 
trees  (now  completely  converted  into  silica)  in  the  position 
of  growth,  with  their  roots  branching  downwards  into  the 
soil.  Other  broken  bits  of  the  fallen  trees  lie  about  half 
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buried  in  the  soil,  and  though  there  is  no  vestige  of  woody 
material  left,  the  minutest  details  of  its  structure  are  pre- 

served in  the  stony  substance  by  which  it  has  been  replaced. 
The  Purbeck  beds  give  us  the  last  glimpses  of  the  re- 

treating sea,  and  at  length  it  was  pushed  almost  away  from 
Britain,  leaving  only  a  narrow  area  from  Swanage  to 
Sussex,  which  formed  a  hollow  which  was  rapidly  silting  up. 

Here  the  Purbeck  limestone  series  passes  gradually  up- 
wards into  a  great  mass  of  sands  and  clays  which  are  all 

of  fresh  water  origin.  An  important  change  had  taken 
place  somewhat  gradually,  and  is  indicated  by  the  deposit 
of  the  coarser  detrital  material  on  top  of  the  locally  formed 
shell  banks.  The  carrying  power  of  the  rivers  had  been 

increased  by  a  further  uplift  of  their  upper  reaches,  where- 
by the  slopes  down  which  they  flowed  were  made  a  little 

steeper. 
A  great  river  discharged  itself  not  far  from  the  position 

of  the  Isle  of  Wight,  and  at  low  water,  on  the  western 

coast,  the  local  guides  point  out  a  "  submerged  forest."  It 
is  nothing  of  the  sort,  but  is  a  vast  raft  of  tangled  tree 
trunks  which  was  stranded  on  the  shallows  of  the  river 

delta  after  some  violent  flood,  just  as  we  find  similar  rafts 

borne  down  the  great  rivers  of  to-day. 
Sandy  beds  full  of  Paludinae  occur,  and  detached  bits 

of  driftwood,  fossil  ferns,  and  other  plants,  and  bones  of  some 
of  the  great  Deinosaurs  are  characteristic  of  the  whole 
deposit. 

Beds  of  this  character  spread  over  the  area  of  the  Weald 
of  Kent  and  Sussex,  so  the  period  is  often  spoken  of  as  the 
Wealden.  The  cliffs  of  Hastings  give  fine  sections  of  some 
of  its  beds,  and  at  low  water,  when  the  original  surfaces 
of  the  strata  are  laid  bare,  it  is  no  uncommon  thing  to  find 
the  huge  footprints  of  Deinosaurs,  showing  the  tracks  they 
made  as  they  wandered  over  the  sandy  flats  and  shallows 
in  search  of  food.  One  footprint,  a  cast  of  which  shows  the 

wrinkles  on  the  creature's  skin,  is  preserved  in  the  Hastings 
Museum.  It  measures  about  twenty  inches  in  length. 

It  is  a  question  whether  the  Wealden  deposits  are  a 
delta  such  as  that  of  the  Mississippi,  or  whether  they  are 
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not  more  probably  river-borne  deposits  collected  in  a  large 
lake.  But  this  is  a  matter  which  has  little  bearing  on  our 
main  purpose,  which  is  to  trace  the  changes  of  time  in 
their  bearing  on  our  western  shires. 

In  this  brief  account  of  Liassic  and  Jurassic  days  we 
have  seen  the  coast  line  pushed  far  away  from  the  western 
hills  until  they  stood  up  far  away  in  the  interior  of  a  great 
continent.  It  is  almost  certain  that  the  English  Channel 
was  represented  between  Devon  and  Brittany  only  by  the 
valley  of  a  river  or  rivers  flowing  eastwards.  Indeed,  the 
drainage  system  of  the  whole  region  was  probably  towards 
the  south-east,  though  we  have  no  evidence  to  show  how 
far  further  west  lay  the  edge  of  any  possible  Atlantic. 

Devon  had  all  this  time  been  undergoing  the  wear  and 
tear  of  time.  When  we  consider  the  vast  quantity  of  sand 
and  mud  which  must  have  been  required  to  make  up  the 
Bunter  sands,  the  Keuper  marls,  the  clays  and  limestones 
of  the  Lias,  and  the  great  deposits  of  the  Oxford  and 
Kimeridge  clay,  and  then  reflect  that  this  had  all  been 
worn  away  from  the  neighbouring  land,  it  becomes  evident 
that  a  vast  amount  of  erosion  must  have  taken  place. 

What  wonder,  then,  that  we  have  felt  justified  in  speaking 
of  Dartmoor  in  Permian  days  as  lying  far  above  the  present 
surface.  And  the  whole  length  of  Jurassic  time  was  only 
a  small  step  from  then  to  now. 

Here,  then,  we  may  picture  our  western  hills  as  moun- 
tain summits  overlooking  a  wide  plain  which  stretched  east- 

wards to  the  Solent  and  beyond.  Across  this  plain  great 
rivers  wended  their  slow  courses  to  the  distant  swamps, 
meandering  through  jungles  and  forests  something  like  those 
in  the  best  watered  parts  of  tropical  Australia,  for  the  vege- 

tation of  the  time  and  even  some  of  the  animals  were  not 

very  much  unlike  those  of  the  great  island  continent  to-day  ; 
for  in  spite  of  the  huge  reptiles,  which  have  long  vanished, 
the  world  was  beginning  to  assume  a  guise  far  nearer  to  its 
present  state.  Many  of  its  simpler  organisms,  and  even  some 
of  its  higher  plants  and  animals,  were  beginning  to  resemble 
those  which  we  now  can  find  pushed  away  into  the  far 
corners  of  the  world. 



CHAPTER    X. 

The   Return   of  the   Sea. 

We  have  no  means  by  which  we  can  estimate,  except 

by  the  roughest  comparisons,  the  lapse  of  time  during  any 
geological  period.  We  cannot  say,  therefore,  for  how  many 
years  the  rivers  of  Southern  Britain  flowed  into  the  Wealden 
Lake.  All  we  can  feel  certain  about  is  that  their  number 

would  be  expressed  by  many  figures. 
The  broad  plains  left  dry,  as  the  waves  retreated  during 

the  closing  phases  of  Jurassic  time,  must  have  been  acted 
on,  like  any  other  country,  by  the  streams  which  crossed 
them.  Wherever  the  Keuper  marls,  or  any  part  of  the  great 
clay  deposits  formed  the  surface,  erosion  must  have  been  rapid 
and  the  valleys  must  have  opened  wide,  forming  a  landscape 
of  gentle  slopes  and  level  stretches.  Where,  on  the  other 
hand,  the  harder  limestones  came  to  the  surface,  the  rivers 
would  have  deepened  their  channels  faster  than  the  valley 
slopes  were  worn  away,  with  the  result  of  deep  valleys 
flanked  by  steep  slopes  such  as  those  we  find  round  Bath 
and  Bristol  at  the  present  day. 

The  western  edges  of  the  limestones  must  then  have 
formed  lines  of  hills  as  they  do  now,  but  these  escarpments, 
as  they  would  be  called,  must  have  been  further  west  than 
the  modern  hills.  Moreover,  as  the  drainage  of  the  whole 
country  was  certainly  towards  the  south  and  east,  we  can 
picture  a  great  river  following  the  line  of  the  Liassic  Sea, 
and  gathering  together  as  its  tributaries  those  which  had 
flowed  from  the  western  and  northern  highlands.  Others 
further  south  flowed  from  the  mountains  of  Wales  and 

Devon,  and  probably  from  further  west,  perhaps  even  so 
far  as  Ireland,  and  these,  in  following  up  the  retreating 
shore,  must  have  cut  across  ridge  after  ridge. 

The  fact  that  the  upraised  bed  of  the  old  inland  sea  was 
thus  necessarily  converted  into  an  undulating  country,  with 
lines  of  hills  at  different  heights  and  with  varying  slopes,  is 
a  point  which  will  have  to  be  remembered  later  on. 
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It  is  also  well  to  point  out  that  nothing  which  we  have 
yet  mentioned  in  the  history  of  Jurassic  time  would  have 
been  likely  to  alter  substantially  the  lines  of  mountain  and 
valley  in  any  part  of  the  western  districts.  They  would  still 
be  those  mapped  out  during  the  post-carboniferous  upheaval, 
only  slightly  modified  here  and  there  by  volcanic  outpourings, 
and  by  the  slow  changes  due  to  river  erosion. 

During  the  continental  period  the  newer  sediments  were 
from  time  to  time  shaken  by  earthquakes,  and  the  rocks  were 

traversed  by  lines  of  fracture  accompanied  by  vertical  move- 
ments. But  such  changes  do  not  often  result  in  any  marked 

alteration  in  the  geography  of  the  country  affected.  Some- 
times they  modify  some  of  the  minor  features  of  the  drainage 

system,  but  their  results  are  soon  smoothed  away,  unless 
they  are  much  more  considerable  than  any  disturbance  which 
can  be  shown  to  have  affected  the  rocks  during  Jurassic  and 
Wealden  times.  That  they  did  occur  can  be  clearly  seen 
in  the  frequent  faults  which  cut  through  the  Jurassic  and 
earlier  strata  and  do  not  penetrate  those  which  lie  above. 
Many  of  these  can  be  seen  in  the  Keuper  marls  of  the 

Devonshire  coast.  They  are  probably  due  to  the  slow  shrink- 
ing and  consolidation  of  the  underlying  materials,  and  are 

quite  a  different  thing  from  the  thrusts  and  flexures  caused 
by  the  throes  of  mountain  building. 

However  long  the  continental  period  may  have  been,  at 
length  its  end  was  reached,  and  a  wide-spread  subsidence  set 
in,  accompanied  by  a  steady  return  of  the  open  sea.  Every- 

where where  the  top  of  the  Wealden  can  be  seen,  it  passes 

upwards  into  a  great  series  of  sands  and  clays  which  con- 
tain abundant  marine  organisms.  Some  of  these  beds  are 

dark  green  in  colour,  from  the  presence  of  large  quantities 
of  a  deep  green  mineral  called  Glauconite.  These  green 
sands  are  sometimes  so  conspicuous  that  they  have  given 
the  name  of  Lower  Greensand  to  the  whole  series.  The 

name  is  unfortunate,  as  the  bulk  of  the  deposits  are 
coloured  shades  of  yellow  and  brown,  the  distinct  green  hue 
being  restricted  to  a  few  beds. 

The  Lower  Greensand  may  be  studied  very  well  in  the 
Isle  of  Wight,  either  in  the  coast  southwards  from  Shanklin, 
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or  at  the  south-western  corner  of  the  island,  by  Blackgang 
Chine. 

Its  beds  may  be  seen  also  all  round  the  Weald  of  Kent 
and  Sussex,  where  they  form  a  line  of  lofty  wooded  hills 
standing  out  in  front  of  the  smooth  rounded  heights  of  the 
North  and  South  Downs. 

The  change  having  been  due  to  a  subsidence,  it  naturally 
follows  that  the  marine  Lower  Greensand  spreads  over  a 
larger  area  than  the  underlying  Wealden.  At  present  it 
does  not  extend  further  west  than  the  Isle  of  Purbeck,  and 
northwards  it  reaches  into  Berkshire,  where  it  assumes  a 

peculiar  shore-like  form.  Its  beds  are  there  filled  with 
fragments  and  pebbles  of  Jurassic  rocks,  mixed  with  shells 
and  fossil  sponges  in  such  a  way  as  to  show  that  it 
consists  partly  of  the  debris  of  the  old  land  made  by  the 
waves  as  they  advanced. 

Step  by  step  the  general  change  of  level  continued,  and 
we  find  the  Lower  Greensand  buried  under  a  formation 

which,  in  the  south-east  of  England  is  a  thick  clay,  so  fine 
grained  that  many  of  its  fossils  still  show  their  pearly 
lustre,  like  some  of  the  Ammonites  of  the  Lower  Lias  clays 
of  Blue  Anchor. 

No  doubt  the  old  Jurassic  clays  were  being  used  over 
again  after  yet  another  process  of  disintegration  and  decay. 

As  this  south-eastern  clay,  called  the  Gault,  is  traced 
across  the  country  towards  the  west,  its  character  changes. 
Sandy  particles  become  mixed  with  it.  They  become  more 
and  more  numerous,  and  when  we  enter  Devon  it  is  all  sandy. 

High  up  the  terraced  slopes  of  Black  Venn,  near  Lyme 
Regis,  the  Gault  clay  is  represented  by  a  few  feet  of  dark 

greenish  grey  stuff,  half  sand,  half  clay,  in  which  badly  pre- 
served fossils  are  numerous.  The  new  Survey  Map  shews 

it  again  in  the  cutting  at  the  eastern  end  of  the  Honiton 
tunnel,  and  exactly  similar  material,  causing  a  patch  of 
marshy  ground  and  the  outbursts  of  springs,  occurs  at 
the  foot  of  the  White  Cliff,  by  the  bathing  cove  at  Seaton, 
and  in  several  places  in  the  Axmouth  landslip. 

Now  the  fact  that  it  occurs  only  here  and  there  over 
these  western  counties  is  highly  suggestive.  If  present  in 
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the  Honiton  cutting  why  does  it  not  occur  in  many  places 
in  the  neighbourhood.  There  are  miles  and  miles  around 
where  the  underlying  and  overlying  rocks  are  to  be  seen, 
but,  so  far,  it  is  only  in  the  one  spot  that  any  representative 
of  the  Gault  clay  has  been  identified.  Everywhere  else  it 
is  apparently  missed  out. 

At  Black .  Venn  the  Gault  lies  on  the  eroded  surface 

of  the  Lower  Lias ;  at  the  Honiton  cutting  it  is  on  a  similarly 
worn  surface  of  Triassic  Marl.  At  Seaton  the  dark  sandy 
clay  also  reposes  on  denuded  Triassic  Marl. 

The  explanation  is  doubtless  to  be  found  in  the  fact  that 
the  surface  upon  which  it  rests  is  the  old  land  surface. 

We  have  pointed  out  that  this  must  have  been  diversified 
by  hill  and  dale,  and  as  the  sea  advanced,  unless  that 
advance  was  so  exceedingly  slow  that  the  waves  could 
entirely  plane  away  all  projections  (which  is  almost  out  of 
the  question),  it  must  have  flowed  up  the  valleys  first.  From 

them  it  would  rise  gradually  over  the  intervening  water- 
sheds, and  when  it  had  finally  overtopped  them  the  contour 

of  its  bottom  would  still  preserve,  a  sort  of  fainter  copy  of 
the  contours  of  the  submerged  land. 

If  then  we  suppose  that  in  such  places  as  the  Honiton 
tunnel,  and  possibly  the  White  Cliff  of  Seaton,  we  have 
relics  of  a  submerged  valley,  we  have  a  complete  solution 
of  the  mystery,  for  the  Gault  clay  of  one  place  is  but  the 
deeper  water  representative  of  the  sandy  clay  of  other  places 
where  the  depth  was  less,  or  of  the  sands  still  nearer  shore. 

The  Gault  clay  is  in  turn  generally  overlaid  by  a  series 
of  sands  and  Chert  beds,  which,  as  a  whole,  are  much  paler 
in  colour  than  the  Lower  Greensand,  but  exhibit  a  green 
tinge  in  some  of  the  beds.  This  is  commonly  known  as 
the  Upper  Greensand. 

A  fine  typical  section  of  the  whole  formation  as  it  is 
found  in  the  east  of  Devon  may  be  seen  in  the  White 
Cliff  at  Seaton. 

If  we  go  westwards  from  the  town  along  the  path  under 
the  cliffs  we  get  a  fine  view  of  the  general  structure  of 
the  section.  On  reaching  the  corner  it  is  well  to  follow 
the  path  as  it  ascends  to  the  road.  On  reaching  this  there 
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is  a  sharp  turn  to  the  left,  which  leads  in  a  few  yards  to 
the  cliff,  where  there  is  a  seat  looking  down  on  the  bathing 
cove.  Here  we  command  a  splendid  view  of  the  details  of 
the  Greensand. 

The  base  of  the  cliff  is  a  dark  sandy  clay  which  makes 

a  patch  of  wet  ground  thickly  clothed  with  reeds,  mare's 
tails  and  moss.  Above  this  is  a  much  thicker  stratum  of 

greenish  sands  which  make  a  moderate  slope  covered  here 
and  there  with  small  potato  fields.  The  face  of  the  cliff 
then  becomes  vertical,  and  is  formed  of  greenish  sands  cut 
up  into  layers  of  about  two  or  three  feet  in  thickness  by 
broken  lines  of  harder  stone  locally  known  as  cowstones, 
These  stand  out  from  the  rest  and  fall  down  to  the  beach 

as  the  softer  intervening  sand  is  worn  away.  In  our  illus- 
tration of  Culverhole  the  great  majority  of  the  large  flattish 

stones  with  which  the  beach  is  covered  are  wave-worn 
cowstones. 

Above  these  there  is  a  stratum  of  yellow  sand  capped 
by  rusty  weathered  cherts  which,  when  seen  from  a  distance 
stand  out  very  conspicuously  as  a  ruddy  band.  This  is 
the  bottom  part  of  a  great  series  of  chert  beds  separated 
by  rather  thin  bands  of  sand.  The  part  of  the  cliff  where 
they  form  the  face  is  very  rough  and  rugged.  The  soft 
intervening  sands  are  worn  away  by  frost,  and  rain,  and 
wind,  while  the  hard  cherts  stand  out  as  projecting  shelves 
on  which  seagulls  and  jackdaws  make  their  nests. 

The  Cherts  are  covered  by  a  thin  band  of  very  bright 
green  sand.  It  cannot  be  well  distinguished  in  the  main 
section  of  the  cliff,  but  is  best  identified  by  clambering  over 
the  rocks  below  till  we  get  near  to  the  point  which  forms 
the  eastern  end  of  Beer  Cove.  Here  the  top  of  the  green- 
sand  comes  down  to  the  beach,  and  its  uppermost  beds 
may  be  studied  in  detail. 

The  green  and  yellowish  sands  below  the  cherts  are 
commonly  known  as  the  Foxmould. 

The  same  strata  are  exposed  in  the  cliffs  all  along  the 
great  landslips  from  the  Haven  Cliff  on  the  eastern  side  of 
the  Axe  to  Lyme  Regis,  and  they  may  be  examined  in  the 
broken  fragments  of  the  undercliff,  or  on  the  beach.  In  the 
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Haven  Cliff  and  along  the  shore  to  Culverhole,  they  may 
be  seen  resting  on  an  eroded  surface  of  the  Keuper  marls, 
which  show  numbers  of  small  faults  and  undulations,  not 
one  of  which  passes  up  into  the  Greensand  beds  above. 

At  the  Landslip  the  Greensand  rests  on  the  Rhaetics 
and  near  Rousdon  on  the  Lias. 

If  we  go  westward  from  Seaton,  we  find  the  whole  series 
dips  down  out  of  sight  under  Beer.  But  it  reappears  on 
the  other  side  of  Beer  Head  and  can  be  followed  in  a  long 
stretch  of  magnificent  sections  through  the  Branscombe 
potato  fields,  under  Hooken  Cliff,  and,  resting  always  on 
the  Keuper  marls,  all  along  the  coast  to  Sidmouth,  rising 
higher  and  higher  above  the  beach  as  we  go  along  the 
shore. 

After  passing  Sidmouth  we  can  still  trace  it  forming  the 
the  cap  of  Peak  Hill  and  High  Peak,  and  underlying  the 
surface  beds  of  all  the  greater  hills.  The  Woodbury 
Common  ridge  does  not  seem  to  have  any  Greensand  beds 
in  their  original  position,  but  there  are  extensive  patches  of 
gravels  whose  lower  portions  contain  Greensand  fossils  in 
such  a  condition  as  to  show  that  they  cannot  have  travelled 
far,  so  we  may  be  sure  that  the  formation  which  they 
characterise  capped  that  ridge  also,  in  the  days  when  the 
gravel  was  formed. 

If  we  cross  the  broad  valley  of  the  Exe,  and  climb  up 
the  slopes  of  Haldon,  we  soon  come  upon  the  Greensand 
beds  again.  They  crop  out  once  more  on  the  western  face 
of  the  hill,  high  on  the  flank  of  the  valley  of  the  Teign, 
but  here  is  the  end.  The  greater  heights  of  Dartmoor 
show  no  vestige  of  any  former  coat  of  Greensand,  and  it 
is  impossible  to  suppose  that  if  the  chert  beds  had  ever 
extended  over  it  every  trace  of  such  an  enduring  rock 
could  have  been  cleared  away. 

The  Greensand  sea  must  have  ended  over  what  is  now 

the  valley  of  the  Teign. 
The  same  beds  can  be  traced  all  along  the  Haldon 

ridge,  but  with  the  exception  of  a  few  isolated  patches  far 
to  the  west,  which  suggest  that  a  long  fjord  ran  westwards 
along  the  line  of  the  Crediton  valley,  and  which  we  should 
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expect  to  find  there,  we  have  to  turn  eastward  again  to 
the  Blackdown  Hills  before  we  can  follow  them  northwards. 

All  over  these  hills  the  Lias  and  Trias  are  capped  by 
a  layer  of  Greensand,  and  along  its  western  outcrop  it  as- 

sumes a  peculiar  form. 
Some  of  the  sandy  beds  contained  numerous  fine  grained 

concretionary  lumps  which  harden  on  exposure  to  the 
air  and  made  excellent  scythe  stones.  They  were  formerly 
the  object  of  a  considerable  industry.  Tunnels  were  driven 
in  along  the  right  layers,  and  great  heaps  of  material  were 
dug  out  and  now  lie  in  white  scree-like  slopes  just  below 
the  crest  of  the  hills. 

Quantities  of  fossils  were  thus  found,  many  of  them 
beautifully  preserved,  and  all  marked  by  the  fact  that  the 
calcareous  matter  has  been  wholly  removed  and  its  place 
taken  by  silica.  This  is  noticeable  also  in  the  fossils  from 
Haldon,  and  indeed  generally  from  the  Greensand  of  Devon. 

The  Blackdown  beds  and  their  fossils  have  been  well 

described  by  the  Rev.  W.  Downes,*  whose  collection  of 
fossils  may  now  be  seen  in  the  Museum  at  Exeter. 

It  is  enough  for  us  here  to  say  that  the  species  of 
shells,  and  the  condition  in  which  they  are  found,  all  point 
to  shallow  water  and  to  a  near  approach  to  land. 

Among  the  cherts  and  the  harder  sandstone  beds,  the 

spicules  of  flinty  sponges  are  to  be  seen  in  immense  abun- 
dance, so  much  that  it  is  evident  that  the  chert  beds  are 

to  a  great  extent  made  up  from  the  fusion  together  of 
such  spicules. 

The  glauconite  grains  which  give  the  greenish  tinge  to 
some  of  the  beds  are  worth  examining.  Under  a  pocket 
lens  they  seem  to  be  rounded  grains  of  sand,  but  under  the 
microscope  they  are  to  be  recognised  as  the  internal  casts 
of  the  shells  of  foraminifera.  It  is  interesting  to  know  that 
precisely  similar  grains  are  now  being  formed  off  the  coasts 
of  Georgia  and  South  Carolina,  by  the  deposition  of  the 
green  mineral  inside  minute  calcareous  skeletons,  and  in  the 
interstices  of  shells. 

*  Quart.  Jour.  Geol.  Soc.,  1882,  p.  75. 
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The  Upper  Greensand  extends  all  across  England  from 
Haldon  to  Yorkshire,  varying  a  good  deal  in  its  texture  and 
even  in  its  materials.  It  has  long  been  a  subject  for  dis- 

cussion as  to  how  far  it  may  strictly  be  regarded  as  a  mere 
shallower  water  representative  of  the  Gault  clays.  It  is  now 
generally  agreed  that  to  a  great  extent  this  is  the  case,  at 
least  in  its  lower  portions,  while  some  of  its  uppermost 
beds  may  very  well  represent  other  deeper  water  deposits 
which  we  shall  meet  with  later  on. 

We  have  already  pointed  out  that  the  country  on  the 
western  shores  of  the  old  Liassic  sea  must  still  have  pre- 

served its  main  features.  We  have  now  shown  that  the  Upper 
Greensand  sea  in  Devon  reached  much  the  same  limits.  It 

is  only  reasonable  therefore  to  suppose  that  its  coast  extended 
some  way  up  the  valley  of  the  Bristol  Channel  and  then 
curved  eastward  round  the  border  hills  and  through  Mon- 
mouth.  From  this  point  it  crossed  the  old  sea  basin  in  a 

north-easterly  direction  to  the  eastern  flank  of  the  Pennine 
range,  and  thence  followed  the  contours  of  the  country  to 
the  coast  of  Yorkshire  or  Northumberland. 

Now  the  Upper  Greensand  is  a  very  different  formation 
from  the  underlying  Gault  clay  and  Lower  Greensands.  Still 
more  marked  is  the  contrast  between  the  Chert  beds  and 

the  Foxmould.  The  latter  is  made  largely,  though  not 
wholly,  of  land  derived  materials,  whereas  the  Chert  beds 
suggest  a  fairly  clear  sea  into  which  no  considerable  rivers 
can  have  poured  the  waste  of  the  land. 

Here  is  a  problem  which  evidently  needs  solution,  and 
the  most  probable  answer  is  that  it  was  during  Upper 
Greensand  time  that  the  Atlantic  began  to  make  inroads 

on  the  north-western  continent,  and  worked  northwards  along 
our  western  coasts.  This  would  mean  that  many  of  the 
rivers  which  had  flowed  into  the  Liassic  Sea  and  had  after- 

wards found  their  way  to  the  Wealden  Lake,  were  now 
turned  westwards  and  carried  their  sand  and  mud  into  the 

western  sea,  while  perhaps  others  were  shortened  by  the 
deflection  of  their  upper  waters  along  the  channel  of  some 
western  tributary  whose  slope  had  been  reversed. 
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When  Gault  and  Greensand  are  traced  eastwards  across 

England  they  are  found  to  pass  into  a  red  calcareous  deposit 
called  the  red  chalk.  It  is  well  shown  in  the  cliffs  of  Hun- 
stanton  in  Norfolk.  As  they  are  traced  towards  Dover  the 
clay  gradually  forms  a  larger  and  larger  portion  of  the 
whole,  until  at  Folkestone  the  sands  are  represented  only 
in  the  bottom  beds. 

These  facts  again  need  explanation,  and  a  fairly  satis- 
factory one  is  easily  suggested. 

When  the  waves  of  the  sea  beat  upon  a  shore  they 
remove  its  materials  and  spread  them  over  the  sea  floor  in 
the  neighbourhood.  The  finer  mud  is  carried  far  out  to  sea, 
while  the  coarser  sand  soon  settles  to  the  bottom.  If  there 

should  happen  to  be  a  strong  tidal  current,  or  any  other 
current,  along  the  shore,  the  mud  will  be  picked  up  and 
carried  away  by  it,  and  if  this  mud  has  a  peculiar  colour 
the  drift  of  the  current  must  be  marked  out  upon  the  sea 
bottom  beneath. 

It  is  only  necessary  to  stand  on  the  cliffs  near  Sidmouth, 
or  the  Church  Cliffs  at  Lyme,  when  there  is  a  heavy  surf 

beating  against  their  base,  to  see  the  process  in  full  progress- 
The  water  for  some  distance  out  will  be  seen  to  be  turbid 

with  mud,  forming  a  red  fringe  at  Sidmouth  and  a  grey  one 
at  Lyme. 

Another  fact  of  some  importance  may  be  seen  at  the 
Warren  at  the  mouth  of  the  Exe.  This  is  an  accumulation 

of  sand,  which  extends  from  the  western  bank  of  the  estuary 
and. projects  eastwards  beyond  Exmouth. 

Now  the  source  from  which  this  sand  is  derived  is  cer- 

tainly, in  the  main,  the  neighbouring  cliff's ;  and  the  dimi- nution of  the  size  of  the  Warren  in  recent  years  is  most 
probably  to  be  traced  to  the  building  of  the  Great  Western 
Railway  walls  along  the  foot  of  the  cliffs  most  of  the  way 
to  Teignmouth,  whereby  the  supply  of  sand  has  been 
lessened. 

The  grains  of  sand  when  taken  from  the  cliffs  are  deep 
red  in  colour  and  are  often  sharply  angular.  But  that  which 
is  taken  from  the  Warren  is  rounder  and  has  very  little 
red,  resembling  in  colour  some  of  the  red  cliff  sand 
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which  has  undergone  a  long  boiling  in  acid.  It  seems 
that  the  jostling  of  the  grains  upon  the  shore,  and  possibly 
to  some  extent  the  chemical  action  of  the  salts  in  solution, 
removes  the  skin  of  iron  rust  which  colours  them,  rounds  off 
their  edges  and  even  extracts  the  red  stain  from  their  cracks. 

If,  now,  we  picture  the  waves  advancing  over  the  old 
land,  we  can  see  that  a  very  large  part  of  the  Gault  clays 
may  have  come  from  wave  action  on  the  older  clays  of 
Jurassic  and  Liassic  time;  that  the  red  chalk  of  Norfolk 
and  Lincolnshire  owes  its  redness  to  a  similar  erosion  of 

Triassic  Marls ;  and  finally  that  the  sands  of  the  Upper 
Greensand  are  to  a  large  extent  the  old  Bunter  and  Permian 
sands  ground  down  and  cleaned,  and  mixed  with  the  green 
ocean-formed  grains  of  glauconite. 

When  at  last  the  waves  had  reached  the  hard  rocks 

forming  the  flanks  of  the  ancient  mountains,  these  supplies 
would  be  cut  off,  and  the  only  fine  mud  and  sand  brought 
into  the  sea  would  have  been  that  brought  by  the  streams  ; 
a  scanty  contribution  which  was  often  insignificant  in  com- 

parison with  the  layers  of  sponge  spicules  from  myriads  of 
siliceous  sponges  with  which  the  water  swarmed.  Then  the 
chert  beds  would  be  produced,  but  they  would  only  appear 

as  cherty  concretions  in  places  where  the  river-borne  or 
wave-brought  material  was  more  abundant. 

We  should  thus  expect  to  find  the  sea  floor  of  the  time 
covered  with  red  mud  in  one  place,  green  sand  in  another, 

while  chert  might  be  slowly  forming  as  siliceous  mud  else- 
where ;  and  all  might  be  modified  in  special  places  by  river 

borne  detritus.  It  is  easy  then  to  explain  the  great  local 
variation  of  deposit. 

In  Devon  the  upper  layers  of  sand  must  have  been  derived 
partly  from  the  Permian  breccias,  partly  from  the  red  sands 
of  Exmouth,  but  also  from  the  debris  of  the  Devonian  hills 
of  North  and  South  Devon  and  the  volcanic  piles  of  the 
Dartmoor  district.  Wave  action  and  rivers  must  both  have 

contributed  their  quota,  but  during  much  of  the  time  the 
water  was  clear. 

While  the  Upper  Greensand  was  forming  over  the  British 
area  a  wide  open  ocean  extended  eastwards  through  Europe 
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and  Asia,  and  unless  there  may  have  been  a  land  mass 
where  the  Pacific  now  lies,  it  must  have  formed  a  girdle 
round  the  earth.  Our  own  Upper  Greensand  sea  was  a 
northern  gulf  opening  towards  the  east. 

Now  if  we  remember  that  the  tidal  wave  in  the  ocean 

travels  from  east  to  west,  and  that  the  ebb  and  flow  and 
other  tidal  movements  are  always  greatest  in  gulfs  which 
open  wide  to  meet  it  and  narrow  towards  their  extremity,  we 
see  that  our  local  waters  must  have  been  the  site  of  consider- 

able disturbance.  We  should  expect,  therefore,  to  find 
symptoms  of  local  erosion  and  signs  of  strong  currents 
here  and  there,  and  feel  no  surprise,  therefore,  when  they 
are  pointed  out.  There  are  numerous  spots  where  Greensand 
or  Gault  can  be  shown  to  have  experienced  local  erosion 
or  rearrangement  of  exactly  the  kind  which  would  be  brought 
about  by  strong  movements  due  to  the  tides.  These  currents 
would  also  explain  the  concentration  of  the  fine  red  chalky 
mud  in  one  district,  while  the  sands  accumulated  not  far 
away. 

We  can,  then,  with  confidence  picture  the  Devonshire 
area  as  lying  on  the  eastern  coast  line  of  a  considerable 
extent  of  land  which  still  comprised  the  district  which  lies 
south  of  Ireland,  and  west  of  Cornwall,  and  extended  north- 

wards and  southwards  for  some  hundreds  of  miles.  Dart- 
moor was  still  partly  covered  with  its  volcanic  mantle,  and 

the  Exmoor  heights  still  raised  their  heads  into  lofty  points. 
The  great  hills  plunged  steeply  down  into  the  waters  of  a 
clear  sea,  clearer  even  than  that  which  washes  the  coast  of 
Cornwall  now. 

Long  fjords  and  gulfs  ran  westward  into  the  land,  flanked 
by  hard  rock  and  paved  with  white  sand  or  naked  rock,  while 

the  tide  ebbed  and  flowed  even  more  rapidly  than  it  does  to- 
day on  the  shores  of  the  Bristol  Channel. 

Great  Saurians  still  wandered  along  the  shores,  and  wide- 
winged  Pterosaurs  sailed  through  the  air,  some  of  them 
having  a  width  of  wing  of  20  feet  and  more.  But  mixed 
with  these  descendants  of  the  Liassic  reptiles  were  other 
creatures  which  were  more  direct  forerunners  of  those  which 

were  yet  to  come. 
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Strange  feathered  birds  flitted  through  the  forests  or 
waded  in  the  shallows.  Birds  with  toothed  jaws,  but  other- 

wise resembling  those  we  might  find  to-day.  The  forests 
which  clothed  the  hills  had  also  assumed  an  aspect  not  much 

unlike  the  present.  Trees  like  our  oaks,  willows,  and  mag- 
nolias flourished  from  Europe  to  places  now  far  within  the 

Arctic  circle,  a  fact  which  seems  to  show  that  the  climates 

of  the  world  in  those  distant  days  must  have  been  con- 
siderably warmer  than  they  are  at  present. 

But  the  Greensand  was  only  the  earlier  phase  of  a  period 
which  reached  its  full  development  later  on,  a  period  marked 
off  from  all  others  in  Britain  and  France  by  the  formation 
of  the  unique  deposit  which  makes  the  white  cliffs  of  Albion, 
and  from  which  the  whole  time  from  the  Wealden  till  the 

next  great  change  took  place  has  been  named  the  Cretaceous 
period.  We  mean  the  chalk. 



CHAPTER    XI. 

The   Chalk; 

Once  more  let  us  wend  our  way  to  Seaton,  and  the 
beautiful  cliff  scenery  of  Eastern  Devon.  If  possible,  let  it  be 
early  in  the  year,  in  April  when  the  primroses  are  in  bloom,  or 
in  May  when  the  cliffs  of  Beer  are  purple  with  the  blossoms 
of  the  wild  sea  stock,  at  any  rate  before  the  sunshine  has 
reached  its  full  power,  for  we  shall  want  to  clamber  about  the 
slopes  of  fallen  debris,  fully  exposed  to  the  noonday  sun. 

Let  us  start  from  the  White  Cliff  where  we  saw  the 

complete  section  of  our  local  Greensand  topped  by  the  rugged 
chert  beds  and  the  line  of  green  sand;  but  this  time  our 
attention  must  be  turned  to  the  upper  part  of  the  cliff,  which 
is  formed  of  the  lower  portion  of  the  Devonshire  Chalk. 

Next  above  the  belt  of  green  sand  there  comes  a  band, 

only  a  few  feet  thick,  of  a  cream-coloured  limestone,  full  of 
fossils,  and  containing  large  numbers  of  rounded  grains  of 
quartz  sand.  It  is  sometimes  called  the  Chalk  with  quartz 
grains,  but  is  now  more  often  known  as  the  Cenomanian 
limestone. 

Above  this  is  a  mass  of  hard  chalk,  full  of  harder  lumps 
which  contain  grains  of  glauconite.  It  is  often  stained  with 
yellow  compounds  of  iron  and  is  not  always  easy  to  distinguish 
at  a  distance  from  the  underlying  limestone. 

This  hard  nodular  chalk  is  covered  by  a  much  thicker  and 
less  massive  series  of  beds,  consisting  of  soft  white  chalk 
divided  by  lines  of  flints,  and,  here  and  there,  narrow  seams  of 
marly  chalk  which  are  hollowed  out  by  the  weather.  It  extends 
to  the  loftiest  point  of  the  cliff. 

Let  us  now  take  the  footpath  along  the  top  of  the  cliff  and 
follow  it  over  the  hill  to  Beer.  As  we  go  along,  if  we  look 
eastwards,  we  can  see  the  line  of  cliffs  across  the  bay,  with 
their  base  of  Keuper  marls  and  Rhaetics,  the  upper  surface  of 
which  rises  and  falls  in  gentle  curves,  while  the  overlying 
Greensand  and  the  Cherts  and  Chalk  which  cap  the  whole  lie 
smooth  and  undisturbed.  If  the  day  is  clear  we  can  make  out 
Culverhole  and  the  great  landslip,  while  Golden  Cap  and  the 
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Dorset  coast  may  be  seen  on  the  horizon  stretching  eastwards 
to  the  faint  grey  line  of  Portland. 

As  we  move  downward  into  Beer  we  pass  close  by  a  great 

buttress  of  chalk  called  Annis'  Knob.  It  is  worth  careful 
study.  The  rock  is  stuffed  full  of  harder  nodules  which  stand 
out  on  the  surfaces  exposed  to  the  weather;  but  it  is  white 
chalk,  very  different  from  that  which  lies  next  above  the 
Cenomanian  limestone,  and  it  is  distinguished  also  by  the 
presence  of  innumerable  flints,  often  arranged  in  lines. 

If  we  follow  the  path  to  the  shelter  just  above  the  Cove, 
where  the  main  path  turns  to  the  right  towards  the  village,  we 
find  a  track  leading  eastwards  down  to  the  beach.  A  few  yards 
down  this  slope  we  come  again  upon  the  soft  white  chalk  with 
its  lines  of  flints,  and  as  we  look  along  the  face  of  the  cliff  we 
cannot  help  noticing  that  some  of  them  lie  in  regularly  spaced 
black  layers. 

Low  down  the  cliff  there  is  an  almost  continuous  layer  of 
flint  which  lies  at  the  base  of  a  white  band  of  flintless  chalk,  as 
if  all  its  proper  share  of  flinty  matter  had  been  concentrated  at 
its  base.  This  band  is  about  2  feet  thick.  Higher  up  are  two 
equally  conspicuous  lines  about  3^  feet  apart,  and  just  above 
them  is  a  similar  band  free  from  flints  which  is  about  4  feet 
thick.  Dr.  Arthur  Rowe  and  Mr.  C.  Davies  Sherborne,  who 
have  made  an  exhaustive  study  of  the  Chalk,  make  use  of 

these  bands  in  their  paper  on  the  district,*  and  we  shall  have 
occasion  to  refer  to  them  later  on  as  the  2  ft.  and  4  ft.  bands. 

By  walking  along  the  beach,  still  towards  the  eastern  point, 
we  see  the  flint  lines  rising  higher  and  higher,  while  stratum 
after  stratum  comes  into  view  above  the  pebbles,  until,  when 
we  get  within  a  few  yards  of  the  point,  the  hard  nodular  chalk 
without  flints  makes  it  appearance. 

The  point  itself  is  made  of  this  hard  chalk,  and  it  forms  the 
lower  projection,  which  in  turn  is  continued  seaward  by 
a  reef,  which  is  the  top  of  the  Greensand  with  a  capping  of 
Cenomanian  limestone. 

If  the  tide  is  low  enough  the  top  of  the  Cherts  is  laid  bare 
below  the  pebbles,  and  we  can  see  that  its  beds  dip  gently  down 

*Proc.  Geol.  Ass,t  Vol.  XVIII,  p.  I.,  et  seq. 
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towards  the  sea  and  to  the  centre  of  the  Cove.  It  is  possible 
also  to  walk  through  a  low  natural  arch  drilled  through  the  top 
of  the  Greensand  and  covered  by  the  limestone  and  its 
superincumbent  hard  chalk,  and  on  emerging  on  the  eastern 
side  we  find  ourselves  at  the  foot  of  a  vertical  cliff  which  gives 
a  most  perfect  section  of  the  different  beds.  The  chert  layers, 
black  and  brown  in  colour,  rise  up  gently,  and  they,  and  their 
related  sands,  can  be  studied  in  detail. 

Returning  to  Beer  Cove,  and  crossing  to  its  western  side,  we 
find  the  same  flooring  of  cherts  rising  out  of  the  sea  and  again 
covered  by  the  same  beds  in  the  same  order.  There  is,  however, 
one  difference.  The  Cenomanian  limestone  does  not  rest  on 

a  green  sand,  but  on  a  brown  layer.  Moreover,  in  the  corner  of 
the  Cove,  on  each  side  of  a  pile  of  fallen  blocks  of  nodular 
chalk,  the  Greensand  forms  the  base  of  the  cliff,  and  it  is  seen 
to  be  either  false  bedded  on  rather  a  large  scale,  or  else  the 
Cenomanian  limestone  lies  on  an  eroded  surface.  There  is  one 

place  where  the  limestone  projects  a  foot  or  so  beyond  the 
crumbling  surface  of  the  sand,  and  its  under  side  can  be  seen  to 
be  full  of  fossils.  Indeed  it  is  evidently  mainly  composed  of 
the  shells  of  ammonites  and  other  organisms,  mixed  up  with 
calcareous  mud,  and  grains  of  quartz  sand;  while  it  rests  upon 
what  look  like  the  eroded  edges  of  layers  of  ruddy  brown  sand, 
with  numbers  of  green  glauconite  grains  throughout  their 
mass. 

All  along  the  line  of  cliffs  which  run  out  towards  Beer 
Head  we  can  trace  the  same  divisions.  There  is  a  shelf  of 

waveworn  Greensand  projecting  from  the  base  of  the  cliff,  and 
above  it  lie  the  limestone,  flintless  chalk,  and  white  chalk,  in 
their  proper  order,  and  the  same  lines  of  flints  can  be  followed 
winding  as  parallel  markings  from  point  to  point. 

On  the  western  side  of  Beer  Head  the  same  divisions  are 
to  be  traced,  but  if  measurements  are  taken  of  the  thickness 
of  each  they  will  be  found  to  differ  considerably  from  those 
taken  at  the  White  Cliff.  But  more  important  changes  soon 
become  evident.  The  great  cliff  under  the  Coastguard  station 
on  Beer  Common  gives  another  fine  section.  It  is  known  as 
Hooken  Cliff,  while  the  slipped  portion  which  broke  away  from 
the  main  mass  in  the  year  1789  is  called  Under  Hooken. 



Beer  Cove :     Cenomanian  Limestone  on  Greensand. 

Beer  Cove:    Cenomanian  Limestone  on  eroded  Greensand. 







Hookcn   Cliff   and   Under   Hooken. 
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There  is  a  beautiful  walk  here  along  the  sloping  undercliff 
through  the  little  fields  where  early  young  potatoes  are  raised 
in  quantities.  Tall  pinnacles  of  fallen  blocks  stand  out  above 
the  greensward  of  Under  Hooken,  and  in  these  we  can 
examine  the  different  beds  at  our  leisure,  while  Hooken  Cliff 
itself  gives  a  diagram  of  the  whole.  All  the  beds  shown  at 
Beer  are  to  be  made  out  easily.  There  is  the  Cenomanian 
limestone  lying  just  below  the  black  entrance  to  some  old 
quarry  workings  which  have  been  cut  into  the  hard  flintless 
chalk,  and  above  these  are  the  same  strong  lines  of  flint  with 
their  bands  of  marly  chalk.  The  2  foot  band  is  rather  more 
than  half  way  up  the  cliff,  while  the  4  foot  band  frequently 
disappears  under  the  grass  of  the  slopes  which  come  down 
from  the  top. 

If  we  follow  the  path  which  leads  westwards  through  Under 
Hooken,  it  brings  us  down  almost  to  the  beach.  Here  we 
come  to  a  stile,  and  just  beyond  is  a  short  sloping  track  to  the 
shingle.  But  the  main  path  keeps  on  by  the  top  of  the  low  cliff 
winding  along  by  the  potato  fields.  About  a  hundred  yards 
brings  us  to  a  large  mass  of  rock  perched  on  the  edge  above 
the  shore,  and  the  path  winds  on  its  landward  side.  This  is 

Martin's  Rock  and  if  we  turn  and  look  at  the  inland  cliff,  which 
towers  above  us,  we  can  make  out  an  important  change.  The 
2  foot  band  of  flintless  chalk  rests  almost  immediately  upon 
.the  Greensand. 

The  Cenomanian  limestone,  then  the  hard  nodular  chalk, 
and  then  the  lower  part  of  the  flinty  chalk  have  thinned  out  and 
disappeared.  We  have  before  us  a  sandbank  of  the  sea  in 
which  those  beds  were  laid  down.  We  say  a  sandbank,  for  the 
disappearance  is  only  local,  as  the  missing  beds  reappear  on  the 
other  side  of  the  Branscombe  Valley,  capping  the  loftier  hills 
for  some  miles  further. 

In  the  last  chapter  the  Greensand  was  followed  past  Sid- 
mouth  and  Woodbury  Common  to  its  end  on  the  Haldon  Hills. 
Did  the  Chalk  ever  extend  so  far?  None  can  be  seen,  but  in  its 
stead  these  western  heights  are  covered  with  a  thick  sheet  of 
flinty  rubble,  and  every  road  round  Exeter  shows  great  heaps  of 
flints  which  have  been  brought  from  Haldon.  Some  of  them 
are  more  or  less  rounded  as  if  they  had  been  rolled  about,  either 
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by  the  waves  upon  a  coast,  or  by  a  river,  but  many  of  them 
are  as  sharply  rough  and  angular  as  if  they  had  just  fallen  from 
the  cliffs  of  Beer,  or  the  Hooken.  Evidently  the  Chalk,  as  we 
see  it  in  these  places,  once  reached  wherever  the  Greensand 
extended,  but  in  the  times  which  followed  it  has  been  removed, 
and  only  the  hard  enduring  flints  remain.  There  will  be  more 
to  be  said  about  these  deposits  later  on. 

Flint  debris  is  also  known  here  and  there  up  the  Crediton 
fjord,  pebbles  of  it  are  found  on  the  Cornish  coast,  and  it  is 
said  that  angular  flints  may  be  dredged  from  the  sea  bottom 
off  the  Lizard  Point. 

The  whole  of  the  Blackdown  Hills  are  capped  by  deposits 
like  those  on  Haldon,  and  flint  pebbles  are  common  in  the 
valley  gravels  by  the  Culm,  but  according  to  the  Rev.  W. 
Downes  they  are  wholly  absent  from  the  gravels  of  the  Exe 
above  its  junction  with  its  eastern  tributary. 

If  we  travel  eastwards  from  Devon  we  find  the  Chalk 

extending,  through  Dorset  and  the  Isle  of  Wight,  all  the 
way  to  the  coast  of  Kent ;  forming  the  expanse  of  Salisbury 
Plain,  the  long  lines  of  the  Berkshire  Downs,  the  North  and 
South  Downs  on  either  side  of  the  Weald,  and  extending 
northwards  by  the  Chiltern  and  Gog  Magog  Hills  to  the 

white  cliffs  of  Flamborough  Head  in  the  north,  and  to  Nor- 
wich in  the  east. 

This  is  not  its  limit.  There  is  a  kind  of  chalk  in  Antrim, 
where  it  rests  on  eroded  surfaces  of  Liassic  and  Rhaetic 

beds ;  and  other  patches  are  found  in  the  Isles  of  Mull  and 
Arran,  and  elsewhere  on  the  west  coast  of  Scotland.  These 
outlying  bits  are  particularly  interesting,  as  they  show  that  the 
Chalk  once  reached  at  least  as  far  as  the  distant  shore  lines  of 

the  Liassic  Sea.  From  the  intervening  districts  it  has  been 

removed,  but  in  Antrim  and  Mull  bits  of  it  have  been  pre- 
served under  some  floods  of  lava  poured  out  at  a  later  date, 

while  in  Arran  we  ascertain  its  former  presence  from  a 
number  of  great  fragments  which  fell  with  the  underlying 
Jurassic  rocks  into  an  ancient  volcano  of  the  same  age  as 
the  lava  flows. 

The  Chalk  sea  evidently  extended  further  than  the  Green- 
sand,  and  marks  a  greater  submergence,  so  great  in  fact  that 
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all  the  south-eastern  part  of  England  was  submerged,  and  the 
water  penetrated  far  into  the  western  and  northern  land. 

In  the  south-eastern  parts  of  England  it  is  divided  into 
three  sections,  Lower,  Middle  and  Upper.  The  Lower  Chalk 
contains  a  considerable  quantity  of  marl.  Its  bottom  beds 
contain  glauconite,  and  are  called  the  Chloritic  Marl.  These 
are  followed  by  the  Chalk  Marl,  as  it  is  called,  which  contains 
a  considerable  proportion  of  muddy  material,  and  this  again 
by  a  grey  chalk,  the  total  thickness  shown  in  the  cliffs  of 
Kent  being  about  200  feet. 

Now  the  whole  of  this  Lower  Chalk  is  rich  in  fossils, 

ammonites,  sea  urchins,  and  others.  Each  sub-division  has 
its  own  particular  assemblage,  but  throughout  the  greater 
part  certain  ammonites  are  frequently  found.  Two  of  these 
may  be  named  here  which  belong  to  the  genus  Acanthoceras, 
namely,  Mantelli  and  Rothomagense,  and  another  which  rejoices 
in  the  name  of  Schloenbachia  varians.  These  beds  are  therefore 

known  as  the  zone  of  these  ammonites,  and  they  are  covered  by 
another  zone  in  which  a  belemnite  called  Actinocamax  plenus 
occurs.  All  these  zones  are  grouped  together  in  Devon  into 
the  few  feet  of  the  Cenomanian  limestone,  a  fact  which  shows 
how  slowly  it  must  have  formed. 

Indeed  if  we  couple  this  fact  with  the  eroded  Greensand 
surface  upon  which  it  lies  we  cannot  avoid  the  conclusion  that 
while  the  sea  was  deep  and  still  over  Kent,  it  was  shallower, 
and  disturbed  by  rapid  currents  or  other  movements  further 
west,  so  that  fine  mud,  whether  calcareous  or  otherwise,  could 
only  collect  where  sheltered  in  banks  of  shells  which  were 
themselves  too  heavy  to  be  carried  away  to  the  deeper  water 
in  the  east.  The  result  was  that  deposits  200  feet  thick  in  the 
neighbourhood  of  Folkestone  are  only  2  feet  6  inches  in 
Pinhay  Cliffs,  about  14  feet  at  Beer  Head  and  24  feet  at 
Hooken  Cliff. 

It  is,  however,  to  be  noticed  that  the  chert  beds  of  the 
Greensand  show  an  entirely  opposite  change.  They  become 
thicker  and  thicker  as  we  move  westward,  and  it  becomes  a 

question  whether  they  do  not,  at  least  in  part,  represent  the 
shallower  water  deposits  contemporaneous  with  some  of  the 
Lower  Chalk.  We  ought,  if  this  were  the  case,  to  find  at 
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least  some  of  the  ammonites,  which  were  free  swimming 
creatures,  entombed  among  the  Cherts.  But  so  far  no 
identity  of  zone  has  been  made  out,  while  the  fossils  are  so 
crowded  in  parts  of  the  Cenomanian  limestone  that  the 
writer  once  extracted  from  a  single  block  of  a  few  cubic  feet 
from  an  exposure  at  the  Seaton  Golf  Links,  a  nautilus,  four 
different  ammonites,  and  several  other  fossils.  Almost  equal 
richness  may  be  seen  in  some  of  the  blocks  which  lie  on  the 
beach  under  Hooken  Cliff. 

These  geographical  changes  in  the  Lower  Chalk  are  clearly 

given  in  a  paper  by  Messrs.  Jukes  Browne  and  W.  Hill*  which 
is  called  a  "  Delimitation  of  the  Cenomanian."  It  deserves  to 
be  carefully  studied. 

Passing  upwards  in  the  Kentish  series  the  lower  and  impure 
beds  are  followed  by  a  massive  formation  of  fairly  pure  chalk. 
Its  lowest  bed  is  hard  and  gritty,  and  is  made  up  of  minute 
fragments  of  shells.  This  rests  upon  a  surface  which  often 
looks  as  if  it  had  been  slightly  eroded,  and  either  a  considerable 
lapse  of  time,  or  some  important  geographical  change,  is  shown 
by  a  complete  disappearance  of  most  of  the  fossils,  so  abundant 
in  the  lower  series,  and  the  incoming  of  a  different  assemblage. 

Above  this  basement  bed  comes  a  deposit,  not  far  short  of 
200  feet  in  thickness,  of  soft  white  flintless  rock  made  of  crumbled 
fragments  of  shells  and  especially  vast  quantities  of  the  skeletons 
of  Foraminifera.  It  shades  upwards  into  a  similar  deposit, 
which  is  cut  up  by  lines  of  black  flints  much  like  the  lines 
we  can  see  at  Beer.  The  whole  series,  including  its  gritty 

basement  bed  was  formerly  known  as  the  "  Chalk  without 
flints,"  but  it  is  now  recognised  as  the  Middle  Chalk. 

It,  in  turn,  is  covered  by  a  still  thicker  soft  white  powdery 
deposit  containing  numerous  flints,  which  are  generally  arranged 
along  the  lines  of  deposit.  This  Upper  Chalk  was  formerly 

described  as  the  "  Chalk  with  flints"  and  was  supposed  to  be  a 
tolerably  continuous  deposit.  Mr  Whitaker,  however,  has 
shown  that  it  contains  certain  layers  which  have  distinctive 
features,  and  MM.  Hebert  and  Barrois,  as  the  result  of  their 
study  of  the  similar  strata  round  Paris,  showed  that  it  can  be 

*  Quart,  your.  Geol.  Soc.,  1896.  p.  99,  ct  seq. 





Beer  Cliffs:    Looking  Eastward. 

Key  showing  Zones,  &c. 

A.     Annis'  Knob.         P.     Path  from  Seaton.         PP.     Path  from  Beer, 

1.  Top  of  Cherts. 
2.  Cenomanian  Limestone. 
3.  Zone  of  R.  Cuvieri. 

a.     2  ft.  band. 

4.  Zone  of  T.   Lata. 
5.  Zone  of  H.   Planus. 
6.  Zone  of  M.  Cor-test. 

b.     4  ft.  band. 
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divided  up  into  zones  by  its  fossil  contents,  and  that  its  beds 
show  traces  of  temporary  erosion  every  here  and  there.  One 
of  these  is  seen  in  the  Isle  of  Thanet,  and  in  other  places,  as  a 
hardened  surface  with  rolled  nodules  of  chalk  coated  with 

glauconite  particles.  It  marks  the  limit  between  one  assemblage 
of  fossils  and  another. 

This  description  of  the  Chalk  in  the  south-eastern  counties, 
where  it  is  best  developed,  is  enough  to  show  that  the  task  of 
determining  which  portions  are  represented  by  our  Devonshire 
deposits  is  by  no  means  an  easy  one.  Indeed,  as  long  as  the 
subdivisions  were  based  on  the  character  of  the  rock  itself  the 

feat  could  not  be  performed  at  all  satisfactorily.  Thanks, 
however,  to  the  divisions  into  zones,  we  can  now  go  a  long 
way  towards  solving  the  problem. 

It  has  already  been  said  that  the  thin  stratum  we  have 
called  the  Cenomanian  limestone  actually  represents  a  group 
of  beds  which  in  Kent  measure  about  200  feet. 

The  Middle  Chalk  of  the  south-east  has  been  divided  into 
three  zones.  The  lowest  is  characterised  by  the  frequent 
occurrence  of  a  small  brachiopod  shell  called  Rhynconella 
Cuvieri.  This  zone  has  been  identified  at  Beer  by  Dr.  Rowe 
and  Mr.  Sherborne*  as  the  hard  nodular  stratum  between  the 
top  of  the  Cenomanian  limestone  and  the  first  flint  line  above. 
It  is  100  feet  thick  in  Sussex,  but  near  Seaton  it  rapidly 
thins  away  to  20  feet  at  Beer,  and  disappears  altogether  just 
beyond  Hooken  Cliff,  to  re-appear  about  a  mile  further  west. 

The  next  zone  is  characterised  by  another  brachiopod,  a 
beautiful  little  shell,  less  than  a  quarter  of  an  inch  across, 
which  may  be  found  in  thousands  at  Beer  and  the  Hooken 

Cliff.  In  Dr.  Rowe's  paper,  and  all  but  the  very  latest  literature 
of  the  subject,  it  figures  as  Terebratulina  gracilis,  but  the 
powers  which  determine  such  things  now  say  it  should  be 
called  Terebratulina  lata.  This  stratum  measures  170  feet 
in  Sussex,  89  feet  at  Beer,  and  then  thickens  to  156  feet  so 
close  as  Hooken  Cliff.  It  will  be  remembered  that  all  the 

cliff  above  the  lowest  zone  is  full  of  flints  at  Beer,  but  in 

*  "The  Zones  of  the  White  Chalk."    Proc.  Geol.  Ass.,   Vol.  XVIII., 
p.  I,  et  seq. 
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Sussex  the  flints  do  not  come  in  until  the  next  zone  is 
reached. 

The  top  of  the  Middle  Chalk  consists  of  the  zone  of  Holaster 

planus,  a  particular  species  of  sea-urchin  which  makes  its 
appearance  in  some  abundance.  This  zone  is  about  60  feet 
thick  at  Beer,  and  extends  from  the  top  of  the  main  cliff, 

along  the  eastern  part  of  the  cove  to  a  line  about  half- 

way up  Annis'  Knob.  In  Sussex  this  zone  is  only  48  feet 
thick. 

The  upper  part  of  Annis'  Knob  shows  a  part  of  the  zone  of 
another  sea  urchin  called  Micraster  cor-testudinarium,  and  is 
the  local  equivalent  of  a  zone  which  measures  over  100  feet  in 
Sussex.  The  same  zone  forms  about  50  feet  of  the  top  of 

the  Pinhay  Chalk  Cliffs,  and  these  are  the  only  representa- 
tives in  Devon  of  the  whole  of  the  Upper  Chalk. 

Now  the  Sussex  cliffs  show  a  thickness  of  nearly  550  feet 
of  chalk  higher  up  than  the  top  of  Pinhay  Cliff;  and  an 
interesting  problem  at  once  presents  itself. 

We  can  see  that  all  over  Devonshire,  wherever  there  is 
Chalk  or  Greeensand,  these  deposits  are  covered  with  flint 
gravels  and  rubble,  much  like  that  which  has  been  described 
as  lying  on  the  Greensand  of  Haldon.  It  has  also  been 
pointed  out  that  these  rubble  deposits  consist  partly  of  sharp 
angular  flints  which  cannot  have  been  brought  from  a  dis- 

tance, but  which  must  have  been  simply  dropped  into 
position  by  the  removal  of  the  Chalk. 

Similar  removal  is  even  now  going  on  all  over  the  Chalk 

districts.  Rain  water  percolates  through  the  soil  and  dis- 
solves some  of  the  products  of  vegetable  decomposition,  such 

as  carbonic  acid  and  humic  acid.  When  it  conies  into 

contact  with  the  Chalk,  it  dissolves  a  little  and  then 
niters  away.  The  soil  thus  steadily  descends,  slowly  and 
irregularly.  But  the  insoluble  flints  remain. 

Now  is  it  possible  that  a  sheet  of  Chalk  more  than  500  feet 
in  thickness  once  extended  over  Devon,  and  that  the  whole  of 
this  has  been  removed  except  its  flints  ?  We  have  no  means 
by  which  we  can  answer  this  with  absolute  certainty,  but  we 
have  one  clue  which  throws  at  least  some  light  upon  it.  The 
fossils  of  the  Chalk  are  not  restricted  to  its  calcareous  portions. 
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Zone  Fossils  from  Beer  and  Sea  ton. 

A.  Schloenbachia  Varians     .  . 
B.  Acanthoceras  Mantelli      .  . 

C.  Rhynconella  Cuvieri         .. 
D.  Terebratulina  Lata  .  . 

E.  Micraster  Cor-testudinarium 
F.  Holaster  Planus 

natural  size. 
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The  flints  are  often  formed  around  some  organism  such  as  a 

sea-urchin,  a  shell,  or  a  sponge,  and  in  such  a  case  the  fossil 
consists,  not  of  carbonate  of  lime,  but  of  flint,  as  hard  and 

enduring  as  its  matrix. 
The  Haldon  flints  contain  numbers  of  such  relics.  The 

stone  breakers  know  them  well  as  cockles,  gipsies'  crowns,  and 
such  fancy  names,  and  a  little  use  of  the  silver  hammer  will 

easily  secure  them. 
The  missing  zones,  in  ascending  order,  are  the  zone  of 

Micraster  cov-anguinum,  an  urchin  much  like  cor-testudinanum 
the  zone  of  Marsupites  testudinarius,  a  creature  something 

like  the  feather  stars  of  to-day ;  and  finally  the  zone  of 
Actinocamax  quadratus  a  particular  species  of  the  family  of 
Belemnites,  which  were  not  very  different  from  our 
modern  squids  and  cuttle  fishes.  Of  these  zone  fossils  the 

Micraster  is  abundant  in  the  flints,  and  a  few  plates  of  the 

Marsupites  have  been  found.  The  Exeter  Museum  has  several 
specimens  from  Haldon  and  another  was  found  by  Mr.  F.  G. 
Collins  on  Beer  Common. 

It  is  evident,  therefore  that  these  two  zones  did  once  extend 

over  Devon,  but  there  does  not  appear  to  be  ar.y  record  of  the 
Belemnite,  or  any  of  the  fossils  associated  with  it  in  the 

Norwich  Chalk,  which  is  the  highest  known  in  England.  This 
is,  of  course,  only  negative  evidence ;  but,  as  the  sequel  will 

show,  the  Chalk  period  was  ended  by  an  upheaval  of  much  the 

same  character  as  the  submergence.  It  is  likely,  therefore,  that 
the  western  districts  would  first  emerge  from  the  waters,  and 
that  the  upper  zones  should  be  either  absent,  or  thin,  or 

represented  by  shore  materials. 
This  leads  us  to  a  consideration  of  the  conditions  under 

which  the  Chalk  was  formed. 

We  have  nothing  exactly  like  it  now  collecting.  The 
nearest  resemblance  is  the  Globigerina  ooze  of  the  North 
Atlantic,  which  dries  into  a  pale  grey  deposit  not  unlike  the 

grey  chalk,  or  some  of  the  marly  seams  which  have  been 
mentioned.  The  Atlantic  ooze  contains  a  percentage  of  silica 
which  is  absent  from  pure  Chalk  ;  but  that  absence  is  fully 
accounted  for  if  we  suppose  that  the  siliceous  matter  is 

concentrated  into  the  flints.  The  great  point  of  resemblance 
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is  the  fact  that  both  are  composed  very  largely  of  the  skeletons 
and  fragments  of  skeletons  of  Foraminifera. 

The  Globigerina  ooze  is  a  deep-sea  deposit,  and  it  has 
been  generally  concluded  that  the  Chalk  must  have  been 
formed  under  similar  conditions.  But  the  accumulation  of 

Foraminiferal  skeletons  is  not  due  to  depth  at  all.  Indeed  the 
depth  is  rather  a  preventative,  because  it  helps  the  solution 
and  corrosion  of  the  calcareous  shells.  The  essentials  for  the 

rapid  gathering  of  such  a  deposit  are  a  warm  surface 
temperature,  so  that  the  tiny  organisms  can  flourish  freely, 
and  an  absence  of  land  derived  material  to  obscure  their  remains. 

The  Lower  Chalk  contains  many  signs  of  contemporaneous 
erosion,  and  the  Cenomanian  deposits  of  Somerset  and  Devon 
are  studded  not  only  with  well  rounded  grains  of  sand,  but 
contain  even  rounded  quartz  pebbles.  These  facts  both  point 
to  shallows,  sandbanks,  or  even  shingle,  so  near  that  the 
pebbles  could  be  rolled  along,  either  by  powerful  tidal 
currents  or  by  the  disturbance  due  to  waves. 

The  disappearance  of  the  lower  beds  at  Hooken  Cliff  is  the 
strongest  argument  of  the  kind.  Here  is  a  spot  which  must 
have  been  a  sandbank  while  Chalk  was  forming  close  by. 

Rapid  changes  in  the  thickness  of  the  different  zones,  such 

as  are  recorded  in  Dr.  Rowe's  paper  on  the  Devon  coast,  are 
also  quite  inconsistent  with  the  idea  of  a  deep  sea,  but  fit  in 
admirably  with  the  notion  of  a  comparatively  shallow  one,  into 
which  scarcely  any  land  derived  mud  could  ever  come,  and 
whose  floor,  every  here  and  there,  rose  near  enough  to  the 
surface  to  be  affected  by  its  movements. 

When  dealing  with  the  chert  beds  of  the  Greensand  they 
were  explained  as  pointing  to  clear  water  in  which  siliceous 
sponges  flourished  in  prodigious  abundance,  till  the  sea  was 
paved  with  a  mud  formed  of  their  spicules,  Into  this  sea  from 
time  to  time  came  an  influx  of  sand.  Sometimes  the  sandy 
layer  was  thick  enough  to  wholly  hide  the  sponge  deposits. 
At  other  times  the  two  became  mixed,  and  material  was  formed 
such  as  we  find  at  Blackdown,  where  sandy  layers  occur 
which  contain  pockets  filled  up  with  a  fine  yellowish  powder 
which  is  a  tangled  mass  of  spicules  easy  to  see  with  a 
pocket  lens. 
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57.  ANCIENT  LAMP. — In  removing  a  hedge  bank  some- 
where in  the  suburbs  of  Barnstaple  about  the  year  1877  a 

labourer  found  the  lamp  which  is  shown  in  the  left  hand 
corner  of  the  illustration.  He  quickly  disposed  of  it  to  Lake, 
of  Boutport  Street,  who,  soon  after,  sold  it  to  Lewis,  of 
Silver  Street,  the  old  oak  collector,  and  I  purchased  it 
directly  after.  When  found  the  lamp  was  in  three  parts, 
the  leaden  band,  from  which  the  globular  body  of  the  lamp 

is  suspended  by  a  piece  of  copper  (which  I  supplied)  pass- 
ing through  a  water-tight  tube  which  crosses  the  interior 

of  the  lamp  somewhat  off  the  centre,  being  broken  off.  I 
had  this  band  soldered  on,  and  found  that  the  lamp,  when 
full  of  oil,  stands  level,  and  as  the  oil  is  consumed  it  tips 
gradually,  so  as  to  deliver  the  last  drop  to  the  wick.  The 
vessel,  except  the  nozzle,  which  is  of  copper,  with  the 
catch  tray,  is  entirely  of  lead.  I  showed  the  lamp  to  the 
late  Sir  A.  Wollaston  Franks.  He  said  he  had  never  seen 

anything  like  it,  and  could  not  say  anything  as  to  its  date 
or  origin.  He  would  have  liked  to  have  had  it  for  the 
British  Museum,  but  I  considered  that  it  was  of  more 
interest  to  have  it  in  the  neighbourhood.  Sir  A.  W. 
Franks,  however,  had  a  drawing  made  of  it  for  the  Museum 
for  reference,  by  Mr.  Charles  H.  Read. 

The  large  vase  and  bulb  bowl  shown  in  the  photograph 
are  vessels  of  Barum  ware.  They  were  thrown  for  me  by 
Mr.  Brannam,  the  famous  Barnstaple  potter,  the  designs 
being  my  own.  They  were  sent  to  me  in  the  first  state, 
that  is  the  red  clay  coated  with  white  slip,  and  I  then 
ornamented  them  to  my  fancy,  simply  removing  the  slip 
with  a  pocket  knife.  I  then  returned  the  vessels  to  the 
pottery  to  be  fired. 

In  the  photograph  appears  an  old  oak  box  having  the 
date  1673  cut  on  the  lid.  The  incised  carving  is  of  the 
well-known  fan  pattern.  C.  F.  BAILEY. 

[We  are  greatly  obliged  to  Mr.  Bailey  for  his  note  on 
this  most  interesting  object.  It  has  been  suggested  that  the 
lamp  is  Phoenician,  but  where  the  late  Sir  A.  W.  Franks  was  in 
doubt,  it  would  be  presumptuous  to  hazard  an  opinion.  We 
also  thank  Mr.  Bailey  for  the  beautiful  photograph  of  the  lamp, 
pottery  and  box  which  he  has  been  good  enough  to  send  us, 

and  from  which  our  illustration  has  been  taken. — EDS.] 
H 



98  Devon  Notes  and  Queries. 

58.  EPISCOPAL  REGISTERS. — We  wish  we  had  more 
space  to  enable  us  to  notice  books  of  interest,  and  more 
especially  when  we  have  so  valuable  a  contribution  to 

local  history  as  a  new  volume  of  Prebendary  Hingeston- 

Randolph's  Registers  of  the  Bishops  of  Exeter.  (The  Register 
of  Thomas  de  Brantyngham,  Bishop  of  Exeter,  part  ii.,  Exeter, 
1906).  In  a  very  interesting  preface  the  Prebendary  tells 
us  all  that  is  known  of  this  distinguished  man,  the  eigh- 

teenth Bishop  of  the  See.  He  was  probably  of  a  Durham 
family,  and  like  many  other  great  ecclesiastics  of  the  middle 
ages,  he  was  a  statesman,  and,  no  doubt,  in  the  earlier 
part  of  his  career,  the  work  of  the  State  came  before  that 

of  the  Church.  Early  in  his  career  he  was  employed  con- 
tinuously by  Edward  III.  and  his  Queen  Philippa.  He 

was  Lord  Treasurer  of  the  Exchequer,  and  held  prefer- 
ment in  various  dioceses,  Rector  of  Ashby  David,  Lincoln, 

Canon  and  Prebendary  of  St.  Paul's,  Treasurer  of  the 
Cathedral  of  Bath  and  Wells,  and  Rector  of  Morthoe  in 

this  county.  He  shared  the  fortunes  of  William  of  Wyke- 
ham,  and  on  the  4th  March,  1370,  a  papal  provision  nominated 
him  Bishop  of  Exeter,  and  on  the  i2th  May  following  he 
was  consecrated.  He  divided  his  time  between  the  busi- 

ness of  the  State  and  the  discharge  of  his  episcopal  duties, 
and  for  details  of  his  activities  in  both  spheres  of  action 
we  must  refer  our  readers  to  the  work  under  notice  and 

to  the  memoir  of  the  Bishop  in  the  D.N.B.  (Supp.,  vol.  i., 
p.  260).  His  Register,  contained  in  two  volumes,  is  of 
the  greatest  interest  and  value,  and  the  labours  of  Preben- 

dary Hingeston- Randolph,  who  has  edited  it  with  much 
ability  and  patient  skill,  has  made  it  accessible  to  students 
and  readers.  There  is  a  full  account  of  the  visita- 

tion of  the  diocese  by  William  de  Courtenay,  Archbishop 
of  Canterbury,  and  the  incidents  connected  therewith.  A 
former  Archbishop  had  attempted  this,  but  Grandisson 
succeeded  in  driving  him  away.  Courtenay,  armed  with  the 

Pope's  mandate,  and  being  a  west  countryman,  and  sur- 
rounded by  his  relatives  and  friends  in  the  neighbourhood 

of  Exeter,  was  in  a  very  favourite  position,  and  although 
the  Bishop  resisted  and  did  his  best  to  prevent  the  Arch- 

bishop carrying  out  his  intentions,  Courtenay  was  too 
strong  for  him.  The  matter  was  at  length  amicably 



Devon  Notes  and  Queries.  99 

adjusted,  the  Bishop  giving  way,  and  Pope  and  Archbishop 
triumphing.  This  is  a  worthy  continuation  of  the  great  work 
of  our  author.  We  are  sorry  that  bereavement  and  illness 
have  prevented  the  earlier  issue  of  this  volume  and  tender 
our  sympathy  to  the  author  in  his  trouble.  We  trust  that 
before  long  we  shall  have  the  Registers  of  Edmund  Lacy, 
who  succeeded  Brantyngham,  which  will  bring  the  series 
down  to  1455.  EDS. 

59.  BRANSCOMBE  AND  THE  HERALDRY  OF  THE  MONU- 
MENT OF  JOHN  KELLEWAY  AND  JOHN  WADHAM  AT  BRANS- 

COMBE  AND  THAT  OF  MRS.  JOAN  TREGARTHIN. — The  arms  on 
the  monument  of  Kelloway  and  of  Wadham,  according  to 
Mr.  T.  G.  Jackson,  R.A.,  in  his  book  Wadham  College, 
Oxford,  1893,  are  dexter  shield,  Kelloway  quarterings. 
Baron.  (i)  KELLOWAY.  Arg.  2  glaziers  irons  in  saltire  sa. 
between  4  Kelway  pears  pendant  ppr.  within  a  bordure  engrailed  of 

the  second.  (2)  TRETHURFFE.  Azure  a  buck's  head  cabossed  arg. 
(3)  TREGARTHIN.  Arg.  a  chevron  between  3  escallops  sa.  (4) 

KELLOWAY,  as  above  (i). — Femme.  (i)  TREGARTHIN. 
(ancient).  See  lozenge  of  Joan  Tregarthin.  (2)  TREGAR- 

THIN (later).  (3)  HENDOWER.  (4)  PLANTAGENET.  (5)  CHAM- 
BERLAIN. (6)  PEVER.  For  all  these  see  below,  the  lozenge 

of  Joan  Tregarthin. 

Lozenge  of  Joan  Tregarthin. — (i)  TREGARTHIN  (ancient)- 

2  lobsters'  claws  in  saltire.  (2)  TREGARTHIN  (later).  Arg.  a 
chevron  between  3  escallops  sa.  (3)  HENDOWER.  Azure  a  lion 
rampant  between  escallops  or.  (4)  PLANTAGENET  (of  Cornwall). 
Arg.  within  a  bordure  sa.  bezantge,  a,  lion  rampant  gu.  In  chief  a 
label  of  3  points.  (5)  CHAMBERLAIN.  Arg.  on  a  bend  sa.  5 
bezants.  (6)  PEVER.  Arg.  on  a  chevron  gu.  3  fleurs  de  lys  or. 
Sinister  shield.  Wadham  quarterings. — Baron,  (i)  WAD- 
HAM.  Gu.  a  chevron  between  3  roses  arg.  (2)  CHESILDON.  Or 
on  a  chevron  gu.  3  martlets  arg.  (3)  POPHAM.  Arg.  on  a  chief 

gu.  2  bucks'  heads  cabossed  or.  (4)  ZOUCH.  Gu.  a  chevron  arg. 
between  9  bezants.  (5)  ST.  MARTIN.  Sa.  6  lions  rampant  or. 
(6)  NEVILE.     Arg.  a  chief  indented   vert  over  all  a  bend  gu. 
(7)  WALROND.     Barry  of  6  az.  and  or ;   over  all  an  eagle  dis- 

played gu.      (8)    LORTY.     Per  pale   wavy  az.   and  arg.  a  lion 
rampant  or  and  gu.     (9)  READE.     Gu.  a  bend  fusille  erm. — Femme. 
(i)    TREGARTHIN    (ancient).      As  impaled   in   dexter    shield. 
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(2)  TREGARTHIN  (later).  (3)  HENDOWER.  (4)  PLANTAGENET. 
(5)  CHAMBERLAIN.  (6)  PEVER.  For  all  these  see  above,  the 
lozenge  of  Joan  Tregarthin. 

This  monument  is  singular  in  having  two  figures  of  the 

same  lady  on  it;  in  certain  points  of  structure,  and  in  con- 
siderable heraldic  difficulty  attaching  to  it,  apparently  by 

ancient  error. 

It  is  difficult  to  assign  some  of  the  coats  with  absolute 
certainty,  and  it  appears  now  impossible  to  say  how  one  at 
least  of  the  leading  quarterings  came  to  be  inserted. 

It  is  possible  that  the  monument  was  erected  by  the  two 
families  concerned  with  it,  and  that  a  solution  might  emerge 
if  the  actual  builders  were  known.  The  difficulties  occur 

almost  entirely  in  relation  to  the  first  marriage :  that  is  of 
John  Kelloway  and  Joan  Tregarthin. 

The  following  notes  relate  mainly  to  the  first  marriage, 
viz. :  to  the  coats  quartered  in  the  shield  of  John  Kelloway 
and  in  the  lozenge  of  his  wife. 

Kelloway. — This  family  appears  to  have  been  originally  of 
Wilts,  having  been  settled  as  Keilway  at  Titherington 
(Titherington  Keilway)  in  1226  (10  Hen.  III.),  (and  for  then 
already  at  least  three  prior  gsnerations)  and  the  advowson  of 
Titherington  remained  in  their  family  till  1424. 

Their  arms  were  (see  Aubrey,  plate  10,  No.  174):  Argent 
2  glazing  irons  or  knippers  in  saltire  sa.  between  4  pears  gules. 
This  coat  has  no  bordure. 

In  1303  Elyas  ds  Kaillewai  witnesses  a  grant  of  land 
adjoining  lands  of  Walter  Calewei. 

The  original  Church  of  St.  Giles  there  was  called  as  late 
as  the  1 5th  century  the  Chantry  Chapel  of  the  Kelloways. 
After  1424  this  family,  having  sold  Titherington  Keilway,  are 
found  at  Whiteparish,  co.  Wilts,  in  Dorset,  and  in  Hants.  A 

farm  in  Bremhill  parish,  co.  Wilts,  is  still  called  "  Kellaways." 
[The  arms  of  Barrett  of  West  Titherington  are  No.  176 

in  the  same  Aubrey  plate  :  Or  a  chevron  charged  with  3  lions 

passant  gu  between  3  mullets  pierced,  sa.  (See  Hutchin's  Dorset, ii.,  360.)] 

The  name  Kelloway  was  formerly  found  widely  spread  as 
Kellaway,  Kelleway,  Kelloway,  Kelway,  Keilway,  Cayleway, 
Cailway,  etc.  But  though  the  name  occurs  in  the  West  as 
late  as  1830,  it  is  not  now  clearly  traceable  to  the  stock  named 
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Wm.  Kelloway  of  Sherborne  (i.e.,  of  Lillington  juxta 
Sherborne),  who  married  Joan,  daughter  and  heir  of  Henry 
Barett  of  Whiteparish,  grand-daughter  of  Camel  of  Tittleford, 
for  his  first  wife,  had  for  his  crest  a  cock,  and  for  arms  he  had 

(see  Hutchin's  Dorset,  ii.,  p.  380) :  Arg.  2  glaziers'  Gripping 
irons  in  saltire  sa.  between  4  pears  or.  These  Kelway  pears 
would  seem  to  have  been  more  attractive  in  tincture  than 

in  texture,  if  derived,  as  said,  from  Caillou.  The  glazing  or 
grosing  irons,  glaziers  or  graziers,  clippers,  knippers,  or 
snippers,  are  variously  stated  to  have  been  anciently  used  for 

breaking  glass  or  for  cutting  window  lead — and  are  even 

called  spokeshaves  in  heralds'  records. 
In  the  ancient  house  of  the  Kelways  at  Lillington,  as  late 

as  1738,  the  arms  of  Kelway,  of  Barett,  and  of  Camel  were  to 
be  seen  in  the  window  glass.  The  arms  of  Barett  of  White- 
parish  are,  however,  entirely  different  from  those  of  Barrett 
of  Titherington. 

One  of  the  Kelways  (Robert)  in  1547  obtained  large 
grants  from  Hen.  VIII.  of  Church  lands  in  Wilts,  and 
married  his  son  Martin  to  Dorothy  Frampton.  Another 

Kelway  (Thos.)  married  a  daughter  of  Martyn  of  Athel- 
hampston. 

In  the  mansion  of  the  Trenchams  at  Wolveton  (near 
Charminster),  in  the  room  in  which  on  the  sitting  of  the 
Long  Parliament,  as  the  family  were  at  dinner,  the  sceptre 

fell  from  the  hand  of  K.  Charles'  statue,  Martyn  impaling 
a  Kelway  in  the  windows  as  late  as  1742.  Underneath 

was  written :  "  Scutum  Roberti  Martyn  arm.  et  Elizab. 

uxoris  ejus " — see  Hutchin's  Dorset,  i.,  p.  454.  These 
arms  are  the  same  as  those  of  the  Colehampton  Kelloways 
(save  for  the  absence  of  the  bordure  sable). 

William  Kelloway  of  Sherborne  (first  allied — as  above  set 
out — to  Barett)  married  as  his  second  wife  a  Stanter  of 
Horningsham,  whose  arms  were :  Sa  a  chevron  ermine  between 
3  ducks  (shovellers)  arg. 

There  is  a  pedigree  of  Stanter  in  Sir  R.  Colt  Hoare's 
History  of  Mod.  Wilts,  vol.  i.,  part  ii.,  p.  48,  but  no  Kelway 
occurs  in  it. 

The  arms  of  Stanter  impaling  other  families  were  appa- 
rently in  Wells  Cathedral  in  the  i6th  century;  and  it  has  been 

stated  (but  without  sufficient  proof)  that  a  shield  quartering 
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first,  Stanter  as  above  (but  without  stated  field)  ;  second, 
Kelloway  as  above ;  third,  a  facsimile  of  (if  not  actually) 
Tregarthin  (as  at  Branscombe) ;  and  fourth,  a  stag  cabossed 
arg.  (as  in  the  coat  assigned  tentatively  in  the  Kelloway 
quarterings  at  Branscombe  to  Trethurffe)  was  also  formerly 
at  Wells  Cathedral. 

This  shield  is  reported  to  have  been  in  armorial  glass,  and 
is  apparently  the  sole  authority  (if  it  be  one)  for  Kelloway 
quartering  coats  resembling  (yet  not)  Tregarthin  and  Tre- 

thurffe prior  to  the  erection  of  the  Branscombe  monument. 
In  any  event  this  glass  as  cited  shows  wrong  marshalling, 

or  records  an  alliance  of  Stanter  with  Kelloway,  and  has  no 
certain  former  locality,  and  has  at  present  no  corroboration 
aliunde.  This  shield  can  be  referred  to  in  Harley  MS., 

1539,  p.  137  (alias  235),  verso;  but  is  very  defective  in 
tinctures. 

There  is  no  trace  of  it  now  in  Wells  Cathedral,  nor  in 

Frome  (where  inferentially  it  may  have  been),  nor  does 
Horningsham  Church  contain  any  Stanter  glass. 

The  only  stag  cabossed  arg.  which  this  William  Kelway 
may  be  thought  to  have  had  any  presumable  cognizance  of 
(not  being  Trethurffe)  is  the  third  coat  quartered  by  his  first 

wife  Barett,  which  was  Sa  a  buck's  head  cabossed  argent. 
But  there  does  not  appear  any  evidence  that  any  Kelloway 

ever  quartered  this  last-named  coat.  It  does  not  appear  to 
be  anything  but  a  coincidence;  as  was  the  ownership  of 
West  Titherington,  adjoining  the  Keilway  Titherington,  by 
Barretts  (whose  coat  is  figured  by  Aubrey  on  the  same  plate 
as  Keilways,  but  is  not  the  (Whiteparish)  Barett  coat. 

Papworth,  p.  957,  cites  the  Wilts  family  of  Kelloway  as 
carrying  Arg.  2  graziers  (sic)  or  spokeshaves  in  saltire  sa.  between 
4  pears  gules  in  a  bordure  engrailed  of  the  second,  and  Kelloway 
of  Roborough  (co.  Devon)  and  later  of  Hants,  as  having 
(Kelway)  pears  proper  (red,  or  green  ?) ;  but  the  pears  of  the 
Stanbridge  and  Sherborne  branches  seem  to  have  been  golden 

(see  Harley  MS.,  1559),  and  those  of  Kelloway  of  Cole- 
hampton  (who  is  of  the  Branscombe  monument)  appear  as 
golden  pears  (see  Harley  MS.,  1079,  f.  142  verso,  where 
W.  Cooke  of  Thome,  near  Exeter,  having  married  (the 
elder  ?)  Mary  figured  on  the  monument,  quarters  the  4  pears 
(or)  of  Jno.  Kelloway  of  Colehampton  (omitting,  however, 
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the  bordure).  See  also  Harley  MS.,  1567,  fol.  10  (or  43) 
for  golden  (Kelway)  pears. 

There  is  extant  armorial  glass  recording  an  alliance  of  the 

Lyte  and  Kelloway  families  :  either  that  of  Wm.  Kelloway 

of  Lillesdon  (co.  Somerset),  with  Dorothy,  daughter  of  Sir 

Jno.  Kelloway  of  Rockborne  (co.  Wilts),  or  of  his  nephew, 

Henry  Lyte  of  Lytes  Carey,  with  Agnes  Kelloway  (who  is 

figured  on  the  monument) ;  but  the  glass  armorial  is  pre- 
sumably a  record  of  the  earlier  marriage,  because  the  shield 

has  no  bordure  such  as  that  on  the  monument  shows. 

In  Harley  MS.,  1538,  fol.  in  (or  129),  Mary,  above-named 
wife  of  W.  Cooke,  is  described  as  daughter  and  co-heir  of 

Jno.  Kelloway  of  Colehampton,  by  Jane,  daughter  and  co-heir 
of  Trethurf  and  Tregarthin  of  Cornwall.  This  volume  is 

presumably  compiled  by  Richard  Munday,  and  of  about  1630. 

There  are  other  Kelloways  and  Caylways,  with  variant 
arms,  not  falling  within  the  scope  of  this  paper. 

Trethurffe. — There  is  a  difficulty  about  the  next  coat  called 
tentatively  Trethurffe  ;  but  there  are  no  colours  to  enforce 
that  view,  and  it  is  open  to  discussion. 

Obviously  Trethurffe  ought  not  to  be  quartered  on  the 

baron  side,  if  it  be  Trethurffe ;  it  should  be  anything  else 

rather,  but  what  else  can  be  suggested  instead  ?  And  in  any 
event  the  marshalling  seems  incorrect. 

The  coat  of  Trethurffe  (which  is  well  known)  is:  Azure  a 

stag's  head  cabossed  argent  attired  or  (see  Papworth,  p.  909) ;  and 
it  is  so  set  out  in  Heralds'  Visitations.  Particularly  as  bearing 
on  the  monument  shield,  the  coat  of  Trethurffe  is  so  set  out 

(see  Harley  MS.,  1079,  fol.  20  verso,  fol.  37  and  193  verso)  by 
Jno.  Vyvyan,  who  married  the  first  cousin  of  Joan  Tregarthin 
(the  lady  of  the  monument),  Eliza,  the  heiress  of  Thomas 
Trethurffe.  This  Thomas  was  the  son  of  Sir  Jno.  Trethurffe 
of  Trethurffe  and  of  Elizabeth  Courtenay. 

The  name  Trethurffe  is  also  found  as  Trederiffe,  Tredurffe, 
Tretheriffe,  etc.,  etc.,  with  the  same  coat. 

The  Cornish  family  of  Trethurffe  apparently  carried  three 
pigs  and  the  Cornish  Tregarthians  one  pig  ;  but  which  of  the 

two  was  the  more  ancient  and  venerable  cognizance  may  be 
left  undetermined. 

Tregarthin. — The  next  quartering  of  Kelloway,  about 
which  also  there  seems  to  be  something  wrong,  is  a  coat 
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which  is  in  all  respects  identical  with  the  coat  of  Tregarthin  ; 

but  open  to  the  same  objection  that  Tregarthin  is  about  the 
last  coat  which  is  to  be  expected  to  be  found  in  the  Kelloway 
arms  on  the  baron  side.  For  this  reason  some  people  have 

said  that  it  is  not  Tregarthin  at  all :  and  it  is  true  that  Tre- 
garthin had  not  a  monopoly  of  the  charges  figured. 

The  arms  of  Tregarthin  (quite  well  known)  are:  Argent  a 
chevron  between  3  escallops  sable.  About  this  there  is  no  doubt, 

but  other  families  used  the  same  or  a  similar  coat.  (See 

Papworth,  p.  416,  for  the  Tregarthin  coat). 
George  Tanner  of  Collumpton,  who  married  Margaret 

(the  daughter  of  Thomas  Tregarthin  and  of  Jane,  nee  Tre- 
thurffe)  and  sister  of  Joan  Tregarthin  quartered  Tregarthin 

as  above  (but  he  did  not  quarter  Trethurffe — for  which 
abstinence  there  might  have  been  reasons  more  cogent  than 

obtained  fifty  years  later). 

The  name  seems  now  extinct  in  England ;  but  Gilbert's 
Cornwall  says  that  it  is  still  to  be  found  in  the  Scilly  Isles. 

It  does  not  at  present  appear  that  any  Kelloway  at  any 
time  quartered  any  coat  which  was  apparently,  but  not 
actually,  the  coat  of  Tregarthin. 

In  Harley  MS.,  1567,  fol.  10  (or  43)  is  tricked  a  shield 
carrying  ist  and  4th  within  a  sable  bordure  2  clipping  irons 

saltier-wise,  in  their  angles  4  golden  pears.  The  2nd  quarter  is  : 

Azure  a  buck's  head  cabossed  argent.  The  3rd  quarter  is :  Argent 
a  chevron  between  3  escallops  sable.  The  ist  quarter  is  there 
called  Kelloway ;  the  2nd  quarter  Tredrouffe ;  the  3rd 

quarter  Tregartyn. 

These  Arms  and  Pedigrees  (No.  1567)  have  the  authority  of 
R.  Brookes  as  compiler.  Now,  R.  Brooke  died  in  1625,  and 

the  above  entry  may  well  be  as  early  as  1610,  and  the  monu- 
ment was  probably  not  erected  much  earlier  than  1590. 

With  this  record*  of  so  near  date  (within  40  years  at 
utmost,  and  likelier  within  20,  of  the  erection  of  the  monu- 

ment) it  seems  almost  impossible  that  quarter  3  of  Kelloway 

on  the  monument  should  not  be  Tregarthyn  and  the  ante- 
cedent coat  Trethurffe  put  in,  as  we  shall  find  Tregarthick 

put  in  on  the  lozenge.  The  doctrine  of  chances  makes  a 
contrary  view  all  but  incredible. 

On  coming  next  to  the  lozenge  of  Joan  Tregarthin,  one  is 
immediately  confronted  by  a  great  difficulty,  viz.,  by  the 
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occurrence  in  it  in  the  ist  quarter  of  the  arms  of  Tregarthick. 
There  is  but  scanty  evidence  of  this  family,  presumably  of 
Cornish  origin,  and  known  as  Tregarthick  or  Tregarthyke. 
Papworth  (p.  963)  sets  out  the  Tregarthicks  (of  Cornwall  and 
Devon)  as  carrying  2  lobster  claws  (dexter  over  sinister)  in  saltire 

gules. 
Tregarthick. — In  Harley  MS.,  1404  (which  is  a  blazon  of 

Ordinaries),  fol.  160,  Tregarthick  is  blazoned  as  2  lobsters' 
claws  in  saltire  gu.,  and  the  field  is  apparently  argent. 

In  C.  S.  Gilbert's  Cornwall,  ii.,  348,  Tregarthick  is  said  to 
carry  crabs'  claws.  But  there  does  not  seem  any  evidence  of 
a  connection  between  Tregarthin  and  Tregarthick  to  account 
for  the  ist  quartering,  on  the  Tregarthin  lozenge,  of  Tre- 
garthick. 

It  does  not  appear  that  any  other  family  ever  carried 

lobsters'  or  crabs'  claws  ;  and  a  suggestion  that  this  coat  was 
recorded  as  an  ancient  (even  then  in  the  i6th  century)  cog- 

nizance of  Tregarthin,  does  not  seem  supported  by  any  actual 
evidence ;  but  rather  to  be  a  surmise  to  explain  the  difficulty 
felt  as  to  the  quarterings  on  the  lozenge. 

Possibly  the  parties  who  actually  contributed  to  the  erec- 
tion of  the  monument  could  elucidate  the  serious  and  at 

present  inexplicable  difficulty. 
It  is  hardly  needful  to  enlarge  on  the  remaining  five  coats 

of  the  lozenge,  nor  to  treat  of  those  on  the  sinister  shield,  as 
the  whole  of  these  fourteen  coats,  nine  of  Wadham  and  five 
of  Tregarthin,  are  to  be  found  blazoned  on  the  monument  of 
Nicholas  and  Dorothy  Wadham  in  the  north  transept  of  the 
Church  of  Ilminster  (co.  Somerset) ;  and  the  Wadham  family 

has  been  treated  of  at  large  in  Prince's  Worthies  and  in  sub- 
sequent books  such  as  that  of  Mr.  T.  G.  Jackson,  R.A.,  on 

Wadham  College. 
It  may,  however,  be  noted  in  passing  that  the  Wadham 

quarterings  (whether  from  superior  heraldic  knowledge  or 
from  already  exhibiting  a  sufficiency  of  alliances  of  dignity) 
did  not  include  the  coat  of  the  (historically  somewhat  latent) 
family  of  Tregarthick. 

The  Branscombe  monument  itself  having  been  often 
whitewashed  and  long  neglected,  supplies  in  the  2oth  century 
very  little  of  assistance  in  ascertaining  and  determining  any 
heraldic  points.  All  traces  of  colour  have  perished  from  the 
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surfaces  of  the  charges  on  the  coats ;  and  now  only  very 
minute  traces  are  left  of  colour  on  the  fields  of  some  few 
coats ;  on  the  Tregarthin  and  Tregarthick  coats  is  some 
faint  trace  of  yellow  (which  is  hardly  to  be  accounted  for 
save  perhaps  by  some  chemical  change  of  the  original  argent 
or  its  vehicle).  In  the  coats  of  Wadham  and  of  Zouch  (of 

the  fields)  some  red  was  noted,  and  in  St.  Martin's  a  little 
black.  The  whole  of  the  remaining  coats  are  absolutely  void 
of  any  remnants  of  colour ;  and  in  the  case  of  the  disputed, 
or  at  least  somewhat  dubious,  coats  this  is  the  more  to  be 

regretted. 
The  armorial  carving  is  remarkably  clear  and  good  ;  the 

bordures  being  well  executed,  and  the  charges  clearly  cut. 
This  makes  the  bordure  of  Kelloway  quite  clear ;  and  the 
Plantagenet  bordure  bezantee  is  straight  and  not  engrailed 
in  the  usual  form ;  there  seems  to  be  no  crown  given  to  the 
Cornwall  lion,  as  is  sometimes  found.  (In  Harley  MS.,  1385, 
fol.  33,  Plantagenet  of  Court  in  Brannel  has  a  plain  bordure, 
a  label,  and  a  lion  without  a  crown).  The  Tregarthick  cog- 

nizance is  somewhat  feebly  rendered  by  the  carver. 
It  is  not  necessary  to  recapitulate  the  other  several 

charges  sculptured  as  they  agree  with  those  of  the  lists 
above  set  out;  and  those  carved  on  the  Wadham  shield  con- 

cord substantially  with  the  blazoning  at  Ilminster. 
SENEX. 

60.  EXETER  CATHEDRAL  BELL-FOUNDERS. — An  Inquisi- 
tion Ad  quod  damnum  (File  cviii.,  No.  15),  in  the  Record 

Office,  London,  dated  8  Ed.  II.,  yields  the  following  item : — 

"  Robert  son  of  Walter  le  Belleyetere  to  retain  a  mes- 
suage and  land  in  Paignton  which  Roger  le  Belleyetere  his 

grandfather  acquired  from  Peter  late  Bishop  of  Exeter  and 
the  Chapter  for  making  and  repairing  at  the  expense  of  the 
Chapter  all  the  bells  organs  and  clocks  of  the  Cathedral 

Church." 
The  same  Robert,  no  doubt,  appears  in  a  list  of  taxpayers 

of  the  city  of  Exeter  in  ist  Ed.  III.  [Lay  Subs.  Dev.,  95-6], 

as  "  Rob'tus  Belethere,  vs." 
From  the  context  I  imagined  that  the  name  Belleteyere 

must  originally  have  denoted  the  trade  of  a  bell-founder, 
and  this  guess  has  been  very  interestingly  supported  by  an 
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extract  from  the  Episcopal  Registers  [cited  in  Ellacombe's 
Church  Bells  of  Devon,  p.  163] ,  from  which  it  appears  that 

Bishop  Quivil  (1284),  granted  a  copyhold  tenement  at  Paign- 
ton  to  Roger  de  Ropford,  bell-founder,  and  his  heirs ;  the  said 
Roger  to  make  the  bells  for  the  Cathedral,  and  to  repair  the 
organs  and  horologe.  His  wife  Agnes  and  son  Walter  are 
mentioned,  so  that  the  succession  is  fully  confirmed. 

Izacke,  in  his  Devon  Benefactors  (p.  13),  records  a  bequest 
in  1563  by  William  Bucknam,  Esq.,  sometime  Mayor  of 

Exeter,  to  almshouses  called  the  "  Ten  Cells,"  which  are 
described  in  the  will  as  being  "  next  to  Belliter's  Gate  in  the 
said  city."  Another  will  (p.  65),  referring  to  the'Ten  Cells, 
locates  them  in  Preston  Street,  in  the  parish  of  St.  Mary  the 
Moor. 

Are  any  traces  of  a  bell-foundry  discoverable  in  that  part 
of  the  city  ? 

It  is  remarkable  that  the  word  Belliter  in  this  signification 
is  not  to  be  found  in  the  N.E.D. :  the  only  entry  under 
anything  like  the  same  spelling  being  Bellyter  (French,  belitre, 
belistre,  beggar,  vagabond ;  of  unknown  origin  ;  see  Diet. 
Littrd,  scheler),  a  beggar. 

Further  testimony  as  to  the  meaning  of  the  surname  is 

yielded  by  the  following  notes  : — 
[Ancient  Church  Bells  in  England,  by  E.  Andrews  Down- 

man,  priest,  p.  137] .  Stahlschmidt  cited  for  mention  of  William 
le  Belyetere,  of  Canterbury ,  as  the  founder  of  certain  bells,  c.  1 325. 

[Som.  Record  Soc.,  Vol.  iv.,  p.  146.]  Item  in  Church- 

wardens' Accounts  of  a  payment  "  to  ye  Bellator  of  Bristowe  " 
(spelt  on  p.  205,  "  Belluter,")  at  the  making  of  a  bargain  (for 
bell-founding). 

[Church  Bells  of  Devon,  by  Rev.  H.  T.  Ellacombe,  p.  173.] 

Woodbury  Churchwardens'  Accounts  .  .  .  .  "  paid  to 
Roger  Symsonne,  the  belluter  ...  (p.  180)  .  .  . 

"  expenses  for  going  to  Drayton  for  a  beame  to  waigh  the 

bells." 
In  the  Valor  Eccles,  26  Hen.  VIII.,  vol.  ii.,  I  note  the 

name  of  John  Belly torr,  Vicar  of  Axmouth. 
ETHEL  LEGA-WEEKES. 

61.  THE  EXETER  ACADEMY. — With  regard  to  the  Exeter 
Academy  for  University  Teaching,  which  was  started  by  the 
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Rev.   Micaijah  Towgood  in  1760,  I  have  among  my  family 
papers  some  particulars  which  may  be  thought  interesting. 

On  the  25th  February,  1761,  the  Revs.  Stephen  and 
Micaijah  Towgood,  and  the  Rev.  Abraham  Tozer  wrote  to  my 
ancestor,  the  Rev.  Samuel  Merivale,  who  was  then,  and  had 

been  for  several  years,  Minister  of  the  Presbyterian  Congrega- 
tion at  Tavistock,  inviting  him  to  undertake  the  province  of 

reading  the  Divinity  Lectures  in  this  Academy,  M.  Towgood 
himself  undertaking  the  Greek  Lectureship.  After  much 
correspondence  Samuel  Merivale,  who  had  been  educated  at 

Dr.  Doddridge's  well-known  Academy  at  Northampton,  under- 
took the  Professorship,  and  in  1761  came  accordingly  to  live 

in  Exeter — in  the  Mint — giving  his  lectures  in  the  Academy, 
which  was  located  in  a  large  brick  house  in  Paris  Street, 
formerly  the  dwelling  of  the  Cheeke  family. 

The  first  tutors  were  Micaijah  Towgood,  Samuel  Merivale, 

John  Turner,  John  Hogg,  and  Thomas  Jervis.  In  addition  to 
his  duties  as  Professor,  Samuel  Merivale  preached  in  different 
meetings  of  his  persuasion,  and  regularly  at  the  Chapel  in 
Thorverton.  He  died  in  December,  1771,  and  was  buried  in 
the  Unitarian  Burial  Ground  in  Magdalen  Street. 

ANNA  W.  MERIVALE. 

62.  EXETER  ACADEMY,  1760-1771. — This  was  in  reality  a 
resumption  of  that  earlier  Academy  which  had  existed  in  the 
city  from  the  years  1710  to  1720,  of  which  the  tutors  were 
Joseph  Hallet,  secundus,  and  Joseph  Hallet,  tertius.  Seventeen 
students  were  educated  here,  including  James  Foster,  D.D.,  for 

an  account  of  whom  see  Collinson's  History  of  Somersetshire,  ii., 
449.  His  success  as  a  preacher  at  the  Old  Jewry,  attracting 
thither,  as  it  did,  a  confluence  of  persons  of  every  rank, 

station,  and  quality,  gave  occasion  to  the  well-known  lines  of 

Pope : — 
"  Let  modest  Foster,  if  he  will,  excel 

Ten  metropolitans  in  preaching  well." 
Another  student  was  King,  afterwards  Lord  Chancellor. 
The  tutors  of  the  revived  Academy  of  1770  were  the 

Reverends  Micaijah  Towgood  (d.  1792) ;  Samuel  Merivale 
(d.  1771) ;  John  Turner,  Minister,  1757-69,  of  the  Presbyterian 
congregations  at  Lympstone  and  Gulliford;  John  Hogg, 
Minister  1772-1789  of  Mint  Meeting,  and  subsequently  a 
banker  at  Exeter :  and  after  the  death  of  Mr.  Turner,  about 
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the  year  1769,  Thomas  Jervis,  his  successor,  at  Lympstone 
and  Gulliford,  and  for  eleven  years  resident  tutor  at  Bowood 
of  the  two  sons  of  the  Earl  of  Shelburne,  afterwards  Marquis 
of  Lansdowne.  The  elder  son,  Lord  Fitzmaurice,  completed 
his  education  for  the  University  under  his  instruction  ;  the 
younger,  the  Honourable  Wm.  Granville  Petty,  died  at  an 
early  age. 

The  Academy  was  closed  on  the  death  of  Samuel  Merivale, 
whose  body  was  buried  in  Magdalen  Street  Burial  Ground, 
where  the  tombstone  is  yet  to  be  seen.  Here  likewise  is  the 
grave  of  Towgood,  his  wife  and  daughters. 

The  forty-eight  students  educated  here  during  the  eleven 

years  of  the  Academy's  life  were  : — Bartlett,  Percy,  minister  ; 
Berry,  James,  d.  at  Edinburgh ;  Berry,  Thomas,  attorney-at- 
law  ;  Besley,  William  ;  Bretland,  Joseph,  here,  1761-66,  min. 

Mint  Meeting  and  George's  Meeting,  and  tutor,  Exeter  Academy, 
No.  3,  1799-1805,  Diet.  Nat.  Biog. ;  Cake,  Samuel,  minister, 
conformed ;  Carter,  — ;  Clarke,  William  ;  Eveleigh,  —  phy- 

sician; Fennimore,  James,  minister;  Follett,  Abraham;  Gibbs, 
George,  merchant  at  Bristol ;  Graves,  George,  naval  officer  ; 
Graves,  John,  admiral ;  Graves,  Thomas,  afterwards  Admiral 
Sir  Thos.  Graves,  Bart. ;  Green,  James,  trade  ;  Green,  John  ; 
Green,  Richard,  trade ;  Gwatkin,  Thomas,  min.,  Blackley, 

1767,  conformed,  ordained  by  Archbp.  of  Canterbury,  emi- 
grated to  America ;  Hale,  — ,  army ;  Heath,  George,  minister ; 

Hogg,  John,  s.  tutor ;  Hooker,  William,  trade ;  Irvin,  William, 
minister ;  Jeffery,  Nathanael ;  Jellicoe  ;  Katenkamp,  George, 
army ;  Lang,  William ;  Lee,  Thomas,  merchant ;  Manning, 

James,  min.,  Thorverton,  1775-6,  Exeter,  George's  Meeting, 
1776-1831,  compiled  this  list  of  students  1818,  d.  1831  ; 
Merivale,  John ;  Mugg,  Henry,  minister,  conformed ;  Parr, 
Bartholomew,  physician  at  Exeter ;  Pike,  Samuel ;  Pope, 
John,  s.  John,  bookseller,  in  parish  of  Allhallows  on  the 
Walls,  d.  1785,  min.,  Blackley,  d.  1802  ;  Porter,  Jasper,  phy- 

sician ;  Remmet,  Robert,  physician  ;  Rowe,  William  ;  Sanden, 
Thomas,  physician  at  Chichester ;  Short,  John,  d.  at  the 

Academy;  Smith,  John,  surgeon;  Taylor,  Philip,  here  1762- 
1765,  ord.  1770,  min.  Liverpool  and  Dublin,  d.  1831,  cousin  to 
Dr.  Martineau  ;  Temple  ;  Vicary,  John,  minister  ;  Westcott, 
John,  physician ;  White,  James,  counsellor ;  Wraxall, 
Nathanael,  afterwards  Sir  Nathanael,  author  of  Tour  to  the 
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Northern  Courts,  etc. ;  Youat,  William,  minister,  ordained 

1769,  s.  of  William,  min.,  1715-45,  of  George's  Meeting, 
Colyton. 

Perhaps  some  readers  will  identify  other  names  in  this 
list  and  send  results  to  our  pages. 

John  Hogg,  the  tutor,  calls  for  more  than  a  passing  note, 
insomuch  that  little  if  anything  has  yet  appeared  in  print 
about  him,  other  than  the  references  made  by  Jerom  Murch 
in  his  valuable  Presbyterian  Churches  .  .  .  West  of  Eng- 

land. Hogg  married  twice ;  his  second  wife  was  Apphia 

Bailer.  They  lived  during  his  Exeter  ministry  in  St.  Sid- 

well's  parish.  Here  were  born  their  children — George  Bailer, 
"b.  3oth  November,  1769,  at  half-past  twelve  in  the  morning, 
bap.  in  private  by  the  Rev.  Mr.  Micaiah  (sic.)  Towgood, 

3rd  Jan.,  1770,  d.  6th  June,  1775,  at  one  in  the  morning"; 
Joseph,  b.  26th  Aug.,  1771  ;  Apphia,  b.  2gth  Sep.,  1776 ; 
Frances,  b.  ist  Sep.,  1778;  Mary,  b.  loth  March,  1785. 
The  Register  of  the  Mint  Meeting,  from  which  these  par- 

ticulars are  taken,  begins  on  the  28th  August,  1687,  and  is 
consecutive  until  its  end  in  1837,  it  being  continued,  after 

the  close  of  Mint  Meeting,  by  the  ministers  of  George's 
Meeting.  Hogg  registers  in  it  from  the  27th  August,  1770, 
to  the  26th  February,  1786,  making  in  all  42  entries. 

Who  was  his  first  wife  ?     When  and  where  did  he  die  ? 

A  few  years  back  the  legible  inscriptions  in  the  Magdalen 

Street  and  George's  Meeting  Burial  Grounds  were  fortunately 
copied  by  my  revered  friend  from  earliest  childhood,  Mr.  W. 
H.  Hamilton  Rogers,  F.S.A.,  a  brother  Colytonian.  Armed 
with  a  spade  and  hook  to  clear  the  earth,  etc.,  he  deciphered 
every  stone  of  which  he  got  a  trace.  Many  Exeter  names  of 
social  influence — ministers,  tutors,  doctors,  army  and  naval 
officers—  are  among  those  recorded.  Of  his  copy  I  have  been 
permitted  to  make  a  complete  transcript.  If  these  inscrip- 

tions could  be  registered  in  print  in  our  Notes  and  Queries,  and 

supplemented  by  copious  extracts  of  the  Meetings'  Register, 
and  a  few  short  notices  of  the  more  influential  names  inserted, 
such  an  article  would  form  a  portion  of  permanent  Exonian 
history,  and  be  of  real  service  to  historical  writers. 

One  personal  item  I  may  perchance  be  permitted.  In 

1662  Micaijah  Towgood's  grandfather,  Matthew  Towgood, 
was  ejected  from  the  Rectorship  of  Semley,  Wilts,  by  the  Act 
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of  Uniformity;  shortly  before  his  death  in  1792,  Micaijah  gave 

a  copy  of  his  own  engraved  portrait — painted  by  Opie — to  my 
maternal  great  grand  parents,  Joseph  Kingdon  (d.  1797), 
Comptroller  of  the  Customs,  Exeter,  and  Catherine  (d.  1845, 
aet.  92),  his  wife,  daughter  of  Clement  Hirtzel  (d.  1781),  of 
Exeter,  both  husband  and  wife  having  been  his  catechumens 

at  George's  Meeting.  In  1906  the  portrait  hangs  in  the  room  • 
wherein  this  article  is  written  by 

GEORGE  EYRE-EVANS. 

Authorities. — MSS.  Extracts  from  Mint  Meeting  and 

George's  Meeting,  Exeter ;  Catherine  Kingdon's  notes  ;  copy 
of  W.  H.  Hamilton  Rogers'  inscriptions,  penes  G.E.E. ; 
Monthly  Repository,  1818,  pp.  var.  for  Manning's  list  of 
students;  Murch's  Presbyterianism,  1835,  var.  pp.,  being 
author's  copy  with  MS.  Notes,  given  to  Rev.  Professor 
David  Lewis  Evans,  Colyton,  1850;  Record  of  the  Provincial 

Assembly  of  Lancashire  and  Cheshire,  1896;  "  Colytonia,"  1898, 
Die.  Nat.  Biog.;  information  from  George  C.  Kingdon, 

Taddyford,  1897  '•>  Laura  Hirtzel  Powell,  Colyton  and  Aber- 
ystwyth,  1897  '•>  personal  research  in  Devonshire. 

63.  AVETON    GIFFARD   (IV.,   part  III.,  p.   73.) — One   of 
the  objects  of  a  publication  like  Devon  Notes  and  Queries  is 
to   discuss  various    opinions.      I    regret    having    given   the 

Rev.  Preb.  Hingeston- Randolph  any  cause  for  offence,  but 
I  am  sure  my  correspondents,  the  Rev.  W.  D.  Pitman  and 
Mr.  Edmund  A.  S.   Elliot,   have   good   grounds  to  support 

the  views  they  hold  as  to  the  identification  of  "  Alyngtone." MAXWELL  ADAMS. 

64.  AVETON    GIFFORD    (IV.,    part    II.,    p.    44 ;    p.   73, 

par.  37.) — In  Mr.  Maxwell   Adams'    most  interesting  paper 
on  Aveton   Gifford  in  the  January   number  of  Devon  Notes 
and  Queries,  there  is  a  quotation  from  the  Register  of  Bishop 

Quivil  by  the  Rev.  Preb.  Hingeston-Randolph  in  which  the 
latter  identifies  Alyngton  as  East  Allington  and  gives  as  his 
reason   that   the   parish   of  E.   Allington  is   separated   from 
Aveton  Gifford  by  only  a  narrow  strip  of  land  in  the  parish 
of  Loddiswell.       Now   with  a   perfectly   innocent   intention 
the  Rev.  W.    D.    Pitman  and   myself    wrote   Mr.   Maxwell 

Adams  (without  knowing  each  other's  ideas  or   intentions), 
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and  pointed  out  the  mistake  we  thought  the  Rev.  Preb. 
Hingeston-Randolph  had  fallen  into.  I  am  not  surprised  at 
Mr.  Maxwell  Adams  taking  it  for  granted  that  East  Allington 
was  close  to  Aveton  Gifford,  as  he  naturally  would  not  be 
acquainted  with  the  topography  of  the  district,  but  that 
anyone  living  on  the  spot  should  fall  into  such  a  trap 
passes  my  comprehension. 

Mr.  Maxwell  Adams  with  the  best  intentions  corrected 

the  mistake  in  the  April  number  of  Devon  Notes  and  Queries 
and  pointed  out  that  it  was  West  Alvington  and  not  East 
Allington  that  was  separated  from  Aveton  Gifford  by  the 
parish  of  Loddiswell;  a  very  important  rectification,  as 
West  Alvington  was  a  much  more  important  and  extensive 
parish  embracing  South  Huish,  Milton  and  Marlborough. 

In  the  last  part  the  Rev.  Preb.  Hingeston-Randolph  writes 

that  he  supposes  nothing  and  treats  Mr.  Pitman's  and  my 
statements  as  mere  assertions  without  authority,  frivolous 
and  groundless. 

I  venture  to  say  at  the  present  moment  the  nearest 
point  as  the  crow  flies  of  East  Allington  is  three  miles 
from  Aveton  Gifford,  while  the  farms  of  Rake  and  Sorley 
which  are  in  West  Alvington  parish  run  down  to  the  banks 
of  the  Avon  close  to  Hatch  Bridge,  separated  only  by  a 
few  marshes  in  Loddiswell  parish  from  that  of  Aveton 
Gifford.  Does  not  this  then  prove  that  the  Allyngton  in 

Bishop  Quivil's  Register  is  West  Alvington  and  not  East 
Allington  (i.e.,  here  I  do  assume),  assuming  the  Rev.  Preb. 

Hingeston- Randolph's  assertion  that  Allyngton  is  separated 
from  Aveton  Gifford  by  only  a  narrow  strip  of  land  in  the 
parish  of  Loddiswell  is  right  ?  The  Prebendary  in  a  private 

letter  to  me  treats  the  matter  as  an  "obiter  dictum,"  so  why 
then  labour  the  point  any  further  ?  If  he  admits  that  he  was 
wrong  in  stating  Allyngton  (i.e.,  according  to  his  opinion)  is 
East  Allington,  and  is  a  parish  very  near  Aveton  Gifford,  of 
course  I  can  forgive  him  his  note,  for  I  think  I  have 
proved  conclusively  that  this  is  not  so.  For  myself  I  do 

not  care  which  Allington  was  meant  in  Bishop  Qiiivil's 
Register,  and  I  am  sorry  so  much  space  has  been  wasted 
in  this  valuable  journal  by  an  initial  mistake,  but  I  thought 
it  a  pity  to  perpetuate  an  error. 

EDMUND  A.  S.  ELLIOT. 
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65.  GIFFARD. — As  evidence  that  the  soft  pronunciation  of 
the  initial  letter  of  the  name  Giffard,  obtained  as  early  at  least 
as  1555  in  Devonshire,  I  cite  the  following  notes  from  Court 
Rolls    of    the    Hundred    of    Wonford    [Misc.     Bk.    Treas. 

Excheq.,  86] : — 
5th  Oct.,  i  Mary  I  ...  Jacobus  Gyflard,  Juror. 
21  Jan.,  same  year,  same  hundred,  Jacobus  Jeffard. 

ETHEL  LEGA-WEEKES. 

66.  FLETE  HOUSE,  SOUTH  DEVON. — The  view  of  Flete 
House,   in   the   parish   of  Holbeton,    Devon,   given   in    this 
number,   is   from   a  pencil   drawing   by    the    late   Rev.   W. 
I.  Coppard,  incumbent  of  Plympton  St.  Mary.     It  is  of  the 
old  house  taken  down  when  the  present  mansion  was  erected 
in  1877  by  the  ̂ ate  Mr.  **•  B.  Mildmay,  and  now  the  seat 
of  Mr.  F.  B.  Mildmay,  M.P. 

Flete  or  Fleet,  as  it  is  called  by  Polwhele  and  Lysons, 
was  formerly  the  property  of  the  Heles,  and  passed  by 
virtue  of  an  entail  to  a  Bulteel,  who  was  the  owner  of  the 
old  house. 

Polwhele's  Devon,  1797,  has  a  view  of  the  house  at  a 
distance,  and  thus  describes  it : — "  In  Holberton,  Fleet  is 
perhaps  the  finest  situation  in  Devonshire.  On  a  rising 
ground,  it  commands  the  rich  and  winding  vale  of  Erme 
almost  to  the  sea.  Great  improvements  have  been  lately 
made  both  in  the  house  and  grounds.  And  the  house 
carrying  fourteen  windows  in  front  makes  a  very  striking 
appearance  at  a  considerable  distance.  By  an  entail  from 

Hele,  Fleet  came  to  Bulteel." 
The  figures  of  a  hunter  and  a  falconer,  which  were  over 

the  entrance  in  the  old  house,  are  preserved  in  the  new 

house ;  also  a  granite  mantelpiece  with  the  letters  "  T.H." 
and  the  Hele  arms.  EDWARD  WINDEATT. 

67.  CREDITON    FIRES    IN    THE    EIGHTEENTH    CENTURY 

(IV.,  p.  83). — The  following  accounts   of  several  fires  that 
took  place  in  or  near  to  the  town  of  Crediton  during   the 
1 8th  century,  together  with   a   consideration   of  the   causes 
that  led  to  them,  may  perhaps  be  deemed  as  a  supplement 

to  the  Rev.  M.  Towgood's  description  of  the  terrible  one  that 
commenced  on  August  i4th,  1743,  especially  as  (with  the 

I 
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exception  of  the  last  named)  local  histories  afford  but  little 
information  concerning  them. 

I. — Three  fires  are  recorded  to  have  taken  place  in  1710  : 
(i)  At  Porch  Court,  about  the  middle  of  the  West  Town, 
when  three  persons  perished.  It  is  stated  there  had  "  been  a 
fire  three  or  four  times  in  some  of  these  dwellings  within  this 

twenty  year."  (2)  On  Dec.  i5th,  1710,  a  fire  took  place  at 
Beer  Mills,  near  Crediton,  when  the  mill-houses  and  house 
adjoining  were  utterly  destroyed.  (3)  A  fire  on  Dec.  igth, 
1710,  burnt  down  a  house,  stabling,  and  much  other  property, 
situated  "  about  the  middle  of  the  market."  Particulars  of 

each  of  these  are  contained  in  a  "  Narrative  "  appended  to 
the  following  work  : — 

{<  A  Sermon  Preach'd  in  the  Church  of  Crediton,  Devon, 
at  the  Funeral  of  John  Cobley  the  Father,  Jonh  (sic)  his 

Son,  and  Mary  his  Daughter :  who  Perish'd  in  the  late 
Fire  of  their   own  House,  in  the  said  Town.     .     .     . 
By  Thomas  Ley,  M.A.,  Exon.     Printed  by  Sam.  Farley, 

for   Phil.   Yeo,   Bookseller,   over-against   St.  Martin's- 
Lane,  in  the  High-Street."     (1710). 

II. — Of  one  that  happened  in  1725,  we  are  made  aware 
from    the    circumstance     that     an    attempt    was    made    to 
indemnify    the    sufferers    by    means    of    a    collection    on    a 
Church    Brief.      The  following  are  specimens  of  three   of 
such  collections :  — 

East  Budleigh. 

"  1725.     Collected  a  breef  for  crediton  and  Kirk  dighton 

the  1 8th  day  of  July  the  sum  of  four  pence." Marwood. 

"  1725.     Crediton  and  Kirk  Deighton.     Collected 

oo    01     01." Holy  Trinity,  Exeter. 

"  1725.     Crediton   and    Kirk  deighton   in    ye  Count,   of 

deuon   and   York.      Loss   by   fire    ̂ "1,203   and 
upwards      .  .  .  .06     8." 

The  issue  of  a  Church  Brief  in  aid  of  two  places   widely 
apart  was  not  uncommon. 

III. — The  awful  fire  of  1743,  so  graphically  described  by 
the  Rev.  Micaijah  Towgood  (vide  p.  83),  who  was  an  eye- 

witness of  it.  Nearly  the  entire  town  was  destroyed,  and 
sixteen  lives  were  lost.  A  poem  descriptive  of  the  fire,  and 
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termed  "  The  Conflagration,"  was  published  in  the  same  year 
at  Exeter  ;  author  unknown.  It  contains  a  curious  foot-note. 
It  appears  that  to  stay  the  progress  of  the  flames  some  houses 

were  blown  up  by  gunpowder.  A  man  "  stood  in  the 
shambles  opposite  to  the  house  that  was  blown  up.  Not- 

withstanding the  repeated  intreaties  of  those  about  him,  he 

obstinately  refus'd  to  leave  the  place,  and  being  too  curious  to 
see  the  manner  of  doing  it,  was  kill'd  by  the  blast."  (This 
poem  of  pp.  1 6  is  now  exceedingly  scarce).  According  to  the 

Universal  Spectator  of  Aug.  27th,  1743,  "the  loss  is  computed 

at  fifty  thousand  pounds,"  and  in  the  issue  of  that  paper  of 
Sept.  3rd,  it  is  stated  "  there  is  not  a  house  standing  in  all 
the  town,  from  the  sign  of  the  Lamb  to  the  utmost  end  of  the 

Green  (which  is  half  a  mile),  together  with  all  the  back-lets, 
lanes,  lineys,  gardens  and  apple-trees  ;  the  apples  roasting  as 

they  hung."  An  interesting  letter  by  one  of  the  sufferers 
who  nearly  lost  his  life  on  the  occasion  will  be  found  in 

Gent's  Magazine  of  Sept.,  1743. 

IV. — A  newspaper  cutting  dated  May,  1766,  states  that 

"  lately,  about  eleven  o'clock  in  the  forenoon,  Crediton  had 
sixty  dwelling  houses  reduced  to  ashes  by  fire."  To  this  is 
added  the  account  of  a  great  fire  there  in  1763,  but  the 
context  shows  the  date  to  be  an  error  for  1743. 

V. — A  destructive  fire  broke  out  in  May,  1769,  and  the 
Universal  Magazine  of  that  month  contains  a  letter  from  an 
Exeter  correspondent,  from  which  the  following  extract  is 
taken : — 

"  The  unfortunate  town  of  Crediton  has  been  again  reduced  to  a 
most  deplorable  state  of  desolation  by  the  violence  of  a  dreadful  fire 

which  broke  out  there  about  nine  o'clock  in  the  forenoon  of  the  1st  inst., 
at  the  house  of  one  R.  Pulman,  a  baker,  occasioned,  it  is  said,  by  drawing 
the  fewel  too  hastily  out  of  the  oven,  some  sparks  of  which  flying  up  to 
the  thatch,  immediately  set  it  on  fire,  and  unfortunately  the  greatest 
part  of  the  adjoining  dwellings  being  covered  with  the  same  inflammable 
materials,  the  flames  spread  with  such  rapidity  and  raged  with  such  amaz- 

ing violence  as  to  render  every  precaution  useless  that  could  be  taken  to 
stop  their  progress.  ...  As  soon  as  a  certain  account  of  the  melan- 

choly affair  reached  this  city  (Exeter),  the  Commanding  Officer  of  the 
regiment  quartered  here,  with  the  greatest  readiness,  on  the  first 
application  to  him  sent  off  a  detachment  of  an  hundred  men  to  the 
assistance  of  the  poor  sufferers  ;  and  to  their  indefatigable  activity,  and 
the  humane  vigilance  and  attention  of  the  officers  who  commanded 
them,  is  owing  the  preservation  of  the  remainder  of  the  town  ;  but 
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unhappily,  the  most  considerable  and  best-built  part  of  it,  with  the  market- 
houses,  and  a  prodigious  quantity  of  valuable  effects  of  the  inhabitants, 
were  reduced  to  ashes  before  their  arrival.  By  the  best  calculation  that 

can  be  made,  no  fewer  than  131  dwelling-houses  were  consumed  in  this 
dreadful  conflagration,  and  the  loss  of  the  poor  sufferers  amounts  to 
upwards  of  nine  thousand  pounds,  exclusive  of  insurances.  .  .  .  We 
do  not  as  yet  hear  of  any  lives  lost,  except  one  old  gentleman  who  was 
confined  to  his  bed,  and  being  informed  of  his  situation  and  that  he 
must  submit  to  be  removed  or  risk  being  burnt  in  his  bed,  was  so 

frightened  that  he  expired  in  less  than  two  hours." 
Another  account  records  "  all  the  best  part  of  the  town  (generally 

called  West  Town)  is  reduced  to  ashes,  from  the  top  of  Bowden  Hill  to 

the  Corn  Market,  and  all  Back  Lane  for  about  three-eighths  of  a  mile, 

by  which  it  is  supposed  upwards  of  200  houses  are  destroyed."  The 
person  who  wrote  this  account  says  :  "  We  have  scarce  saved  anything, 
and  what  little  we  have  is  broken  in  pieces.  We  have  lain  in  an  orchard 

two  days  and  one  night." 

VI. — The  Universal  Magazine  of  May,  1772,  records  the 

following : — "  Bristol,  May  I4.th.  On  Friday  last  in  the 
evening  a  fire  broke  out  at  Crediton,  in  Devonshire  (at  the 

west  end  of  the  town)  and  consumed  39  houses." 
The  general  employment  of  straw  (reed)  for  thatching 

roofs,  and  of  much  timber  frame-work  in  the  walls  of  houses, 
were  the  main  causes  of  the  numerous  and  extensive  fires  in 

small  towns  and  villages  in  the  i8th  and  preceding  centuries. 
Thatch  easily  caught  fire,  and  if  much  wind  prevailed  the 
flames  spread  rapidly  from  roof  to  roof.  Thus  in  the  account 

of  the  fire  of  1710,  it  is  noted  "  the  wind  was  very  high  and 

carry'd  flakes  of  hay  and  reed  fired  over  several  houses, 
where  the  ashes  was  to  be  seen  lying  very  thick."  In  this 
manner  the  fire  of  1743  extended  from  one  side  of  a  street 
across  to  the  other.  The  element  of  danger  from  this  source 

was  generally  recognised,  and  in  any  ordinary  outbreak  pre- 
ventive measures  were  taken,  as  in  the  following  instance 

recorded  in  the  London  Chronicle  of  Feb.  5th,  1757: — 

"  On  Tuesday  se'night  a  dreadful  fire  happened  at  Morton-Hamp- 
stead  in  Devonshire,  which  spread  so  fast  (most  of  the  houses  being 
thatched)  that  the  inhabitants  were  terribly  alarmed  with  the  appre- 

hensions of  the  whole  town  being  destroyed  ;  but  by  the  unwearied 
endeavours  of  the  people  in  covering  their  houses  with  hides  and  other 

things  to  prevent  the  flames  catching  their  houses'  thatch,  the  fire  was 
providentially  extinguished  without  more  than  six  houses  being  entirely 

consumed." 
The  employment  of  slates  or  tiles,  in  lieu  of  thatch,  not 

only  diminished  the  liability  to  fire,  but  also  prevented  it 



Devon  Notes  and  Queries.  117 

from  spreading.  But  the  diminution  has  been  materially 

aided  by  a  better  supply  of  water,  by  the  organisation  of  fire- 
brigades,  and  by  the  institution  of  proper  fire-extinguishing 
apparatus.  Moreover,  improved  methods  of  building  con- 

struction, and  the  gradual  adoption  of  insurance  against  fire, 

have  also  directly  and  indirectly  greatly  aided  in  reducing  the 
number  of  outbreaks. 

A  few  words  as  to  the  method  of  relieving  the  sufferers — 

usually  of  the  poorer  class — after  such  devastating  fires  as 
those  of  Crediton,  Honiton  and  Tiverton,  may  not  be  deemed 
out  of  place. 

Throughout  the  lyth  and  commencement  of  the  i8th 

century  a  system  of  collecting  money  throughout  England 
was  carried  out  by  means  of  Briefs,  which,  under  Royal 
sanction,  were  read  in  churches.  But  it  proved  cumbrous, 
unsatisfactory,  and  signally  failed  to  procure  immediate  relief 
to  those  who  most  needed  it.  Great  delays  took  place  on 
obtaining  the  necessary  authority  for  making  the  collections ; 

in  the  subsequent  issue  of  the  Brief  by  the  undertakers ;  as 
well  in  the  payment  of  the  money  to  those  appointed  to 
receive  it.  Moreover  the  expenses  incident  to  the  collection 

were  proportionately  extremely  heavy.  A  marked  instance  of 
this  was  the  case  of  a  Brief  issued  for  the  repairs  of  Wimbish 

Church  in  1745,  when,  although  the  sum  gathered  amounted 

to  ̂ "420  73.,  the  Church  only  received  £go  143.  8d.,  as  the 
expenses  were  ̂ 324  133.  4d.  It  is  therefore  not  surprising 
to  learn  that  a  place  which  had  once  endeavoured  to  raise 

funds  in  this  manner  very  rarely  attempted  to  do  so  a  second 
time.  A  Brief  was  sanctioned  in  aid  of  the  fire  at  Crediton 

in  1725,  but  at  none  of  the  subsequent  outbreaks  was  one 

applied  for. 
(Those  interested  in  the  subject  of  Church  Briefs, 

especially  those  of  Devonshire,  will  find  full  particulars  in 

the  Transactions  of  the  Devonshire  Association,  vol.  xxvij., 

311-357;  vol.  xxviij.,  606-711);  and  in  Church  Briefs  by  W. 
A.  Bewes,  LL.B.,  1896. 

Early  relief  to  the  sufferers  in  those  places  devastated  by 
serious  fires  seems  to  have  been  readily  and  cheerfully 
rendered  by  neighbouring  towns,  &c.,  in  the  forefront  of 

which  Exeter  was  one  to  send  speedy  assistance.  According 

to  Izacke,  in  1665  "  Two  hundred  pounds  in  money  and 
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necessaries  were  sent  hence  to  the  town  of  Bradnynch, 

being  of  late  almost  consumed  by  fire,  by  a  voluntary  con- 

tribution of  the  inhabitants  here  made"  (Memorials,  172). 
After  the  fire  at  Crediton  in  1743,  Towgood  relates  that 

at  Exeter  "  in  a  few  days  more  than  six  hundred  pounds " 
were  collected.  Tiverton,  Trowbridge  and  many  other  places 
sent  contributions.  Again,  after  that  of  1769,  the  Mayor  of 

Exeter  sent  to  the  same  town  "  a  quantity  of  bread  and 
cheese  to  be  distributed  among  the  poor  of  the  place  the 

same  evening "  (i.e.,  on  the  evening  of  the  day  when  the 
fire  occurred) — the  kind  of  charitable  aid  most  needed  on 
such  an  occasion.  T.  N.  BRUSHFIELD,  M.D. 

68.  MARKS   ON    TIN. — Some  time  ago  (I  have  not  the 
reference  to  the  back  number  of  Devon  Notes  and  Queries),  I 
enquired  what  was  the  meaning  of  the  letter  H,  with  which 
certain  blocks  of  tin  were  stamped  at  Chagford,  temp.  Eliz. 
I  have  since  found  an  answer  to  this — and  it  may  be  also  to 

my  mother's    question  as    to  the   W   on   the   block   in   the 
Knapman  Arms — in  Add.  MS.,  33,420,  some  folios  of  which 
contain  "  An  account  of  the  tin  works  from  Saxon  times,  with 
the    laws   affecting    them    by   Thos.   Beare,    Bailiff  of    the 

Stannary  of  Blackmoore,  temp.  Eliz.,  and  —  Beare,  Steward  of 
the  Stannaries  of  Cornwall,  transcribed  by  Tristram  Moore, 

of  Penryn,  Steward  to  John  Tonkin,  of  Trevaunance." 

"  Blowing-house  owners,"  it  appears,  were  to  mark  all  the 
blocks  of  tin  according  to  their  respective  qualities,  H  for 
hard  tynn,  S  for  slender  tynn,  P  for  Pilion  tynn,  R  for  relis- 

tiom  tynn.  There  are  notes  on  "  Whyte  tynn "  and  on 
"  Black  tynn — whyther  well  purified."  "  Tynn  "  was  "  not 
to  remain  unblown  or  unkoyned  after  Michms."  "  Tollers 
and  Partners  "  were  "  to  have  notice  of  washes."  Perhaps 
some  of  your  readers  would  kindly  explain  the  terms 

"  pilion,"  "  relistiom,"  and  "  Toller."  Tollay  was  a  surname 
in  S.  Tawton  as  early  as  1263. 

ETHEL  LEGA-WEEKES. 

69.  FRANCIS  HOLMAN,  MARINE  PAINTER. — In  the  National 
Dictionary  of  Biography,  Lionel  Cust,  M.V.O,  who  wrote  most  of 
the  biographical  notices  of  deceased  artists,  makes  two  mis- 

takes which  are  worth  correcting.     Firstly,  he  gives  the  date 
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of  this  artist  as  1760-1790.  Secondly,  he  states  that  he  was 
of  Cornish  family.  As  a  matter  of  fact  Francis  Holman  was 
a  son  of  Francis  and  Ann  Holman,  of  St.  Lawrence,  Rams- 
gate.  A  family  of  that  name  had  been  settled  in  that  neigh- 

bourhood for  many  centuries,  engaged  in  maritime  pursuits. 
He  was  baptized  at  St.  Lawrence,  Ramsgate,  November  i4th, 

1729,  and  died  at  St.  George's,  Middlesex,  2gth  November, 
1784,  aged  55  years,  and  was  buried  at  Ramsgate,  December 
4th,  1784. 

Sir  Lionel  Cust  may  have  been  misled  by  the  fact  that 
there  were  a  number  of  Holmans  settled  in  St.  Sithney, 
Crowan,  and  Perranzabuloe,  West  Cornwall,  bearing  the 
Christian  name  of  Francis.  I  can  trace  no  connection 

between  the  Ramsgate  and  Cornish  branches. 
Neither  Boase,  Courtney,  nor  Pycroft,  who  have  written 

largely  on  west  country  artists,  mention  Francis  Holman 
as  one  of  them,  but  it  is  of  interest  to  note  that 
Thomas  Luny,  who  was  born  in  London  in  1759,  and 
died  at  Teignmouth  in  1837,  and  whose  pictures  are 
greatly  valued  in  the  West,  was  apparently  a  pupil  of 
Francis  Holman,  for  in  1777-8  he  sent  pictures  to  the 

Society  of  Artists  from  Mr.  Holman's  studio  in  St.  George's, Middlesex. 

Gust's  and  Redgrave's  Dictionary  of  British  Artists  refer 
to  Francis  Holman  as  enjoying  contemporary  reputation,  and 
as  not  being  sufficiently  valued.  I  have  in  my  possession  a 
painting  of  his  which  was  exhibited  in  the  Royal  Academy  in 
1777.  The  size  of  the  painting  is  40  ins.  x  60  ins.,  and  is 

entitled  "  A  Sudden  Squall."  The  position  of  the  ships  and 
the  whole  treatment  of  sea  and  sky  is  masterly  and  shows 
that  the  artist  must  have  had  considerable  marine  experience. 

In  fact  he  was  on  board  one  of  Admiral  Parker's  ships  during 
the  Dogger  Bank  action  against  the  Dutch  in  1781,  and 
exhibited  at  the  Royal  Academy  in  1782  a  picture  depicting 
the  action. 

Francis  Holman  appears  to  have  resided  either  at  Bell 

Dock,  Wapping,  or  Broad  Street,  St.  George's.  Either  place 
would  give  an  uninterrupted  view  of  Limehouse  Reach  and 
the  Lower  Pool  on  the  river  Thames,  and  would  be  an  ideal 
position  for  the  studio  of  a  marine  artist,  these  parts  of 
the  river  being  always  full  of  moving  shipping. 
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I  attach  a  copy  of  his  will,  written  in  his  own  hand- 
writing, and  a  list  of  his  exhibited  pictures,  and  shall  be 

glad  to  hear  from  anyone  having  any  of  his  works. 

Rockingham,  Folio  648. 

WILL  OF  FRANCIS  HOLMAN,  of  St.  George's,  Middlesex,  Painter. — 
To  my  wife  Jane  interest  of  all  my  money  in  public  funds  and  stocks 
for  life  my  household  goods  stock  of  pictures  to  become  her  sole 
property  and  gift  at  decease. 

To  my  sister  Sarah  Lucas  wife  of  William  Lucas  or  to  her 
children  to  be  equally  divided  amongst  them  if  she  shall  be  dead  at 

the  time  of  my  wife's  decease  one  moiety  or  quarter  part  of  the 
money  I  shall  leave  in  stock  at  my  decease.  I  give  the  same  at  the 
decease  of  my  wife  to  Mary  Richardson  wife  of  James  Richardson  of 

St.  George's,  Middlesex,  and  daughter  of  my  late  sister  Ann  Quince  or 
to  her  children  to  be  equally  divided  if  she  shall  be  dead  at  the 
decease  of  my  wife.  To  Francis  Holman  my  nephew  and  son  to  my 
brother  John  Holman  of  Ramsgate,  mariner,  or  his  children  if  he  have 

any  at  the  time  of  my  wife's  death  if  he  is  dead  and  no  children  to  be 
divided  amongst  the  legatees  in  proportion  that  are  then  alive  one 

moiety  after  my  wife's  death.  One  moiety  to  my  niece  Sarah  Quince 
daughter  of  my  sister  Ann  Holman  wife  of  William  Quince  mariner 

of  St.  George's  Middlesex  and  sister  to  Mary  Richardson  (the  said 
Sarah  Quince  I  believe  to  be  living  in  some  part  of  America)  which  if 
she  is  at  the  decease  of  my  wife  or  any  of  her  children  shall  make 
their  claim  good  within  five  years  after  the  decease  of  my  wife  but 
if  the  said  Sarah  is  now  or  shall  be  dead  at  that  time  it  shall  become 

theirs  to  be  equally  divided  but  if  no  such  claim  be  made  within  five 

years  of  my  wife's  decease  one-half  of  the  moiety  that  I  leave  to 
Sarah  Quince  shall  become  the  property  of  her  sister  Mary  Richard- 

son and  her  heirs  and  the  other  half  to  become  the  property  of  my 

nephew  John  Quince  and  in  case  he  be  not  living  to  become  the  pro- 
perty of  my  sister  Sarah  Lucas  or  her  children.  I  appoint  my  wife 

my  sole  executrix.  20  October  1783 

14  December  1784.  Appeared  William  Handy  of  Fowden  Fields, 

St.  George's,  Middlesex,  carpenter,  and  John  Holman  of  Ramsgate 
master  mariner,  and  swore  to  the  handwriting  of  Francis  Holman  and 
stated  that  he  died  on  or  about  29  Nov.  last. 

Will  proved  18  Dec.  1784,  and  administration  granted  to  Jane, 
widow. 

"  Francis  Holman  lived  in  the  region  of  East  London 
among  seafaring  people,  who  highly  appreciated  his  literalness 
and  accuracy  in  all  that  related  to  shipping,  but  he  had 
considerable  artistic  power,  and  I  possess  an  admirable 
picture  by  him  representing  a  dark  squally  day,  with  vessels 

running  into  Ramsgate  Harbour.  It  is  signed  "  F.  Holman, 
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1777,"  and  the  artist  has  given  an  amusing  proof  of  his 
politics  by  naming  his  pilot-boat  the  Wilkes.  I  have  another 

picture  also  dated  1777,  "The  Thames  off  Greenwich,"  the 
Trinity  House  authorities  with  their  three  yachts  are  paying 
an  official  visit  to  the  Hospital. 

From  the  Catalogue  of  the  Free  Society  of  Artists  it 
appears  that  from  1767  to  1769  he  resided  at  Bell  Dock, 
Wapping,  and  at  Broad  Street,  behind  Free  Trade  Wharf, 

Shadwell,  or  Stepney,  St.  George's,  Middlesex,  after  that 
date."— D.J.  (N.  &  Q.t  5th  Series,  x.,  1878). 

FROM  HOLMAN'S  EXHIBITS  AT  THE  ROYAL  ACADEMY. 
1774- 

126.  The  Augusta  Yacht,  with  His  Majesty  on  board  reviewing   the 
Fleet  at  Spithead. 

127.  The  Fleet  saluting  His  Majesty  when  on  board  the  Barfleur. 
1775- 

153.  A  Squadron  giving  chase  to  windward. 
154.  A  Calm  in  the  Downs. 

1776. 
139.  A  Shipwreck  near  Beachy  Head. 

140.  His  Majesty's  Ship  Victory  sailing  from  Sheerness,  preparing  to 
anchor  at  the  Nore. 

1777. 

173.  A  Sudden  Squall,  with  ships  sailing  through  the  narrow  channel 
near  Reculver  in    Kent.    (I   believe  this  to  be  the  picture   I 
bought.)     H.W.H.  dated  1776.     3  ft.  4  in.  x  5  ft. 

174.  A  Ship  in  a  Storm  near  the  Isle  of  Wight. 

1778. 
152.  The  Famous  Sea  Fight  between  the  fleets  of  Sir  Edward  Hawke 

and  Mons.  Constav,  near  Belleisle,  Anno  1759. 
1779- 

134.  The  Attack   upon   the  Town   of  Newport,  Rhode  Island,  by  the 

French    Fleet,   under   the    command    of    Count    d'Estaing,    in 
August  1778. 

135.  A  Storm  at  Sea. 

1780. 
16.    The  Engagement  between   Sir  G.  B.   Rodney  and   the  Spanish 

Squadron. 

1781. 
434.    Shipwreck  near  Dover. 

1782. 
386.  The  Engagement  between  Admiral  Parker  and  the  Dutch,  from 

a  sketch  made  on  board  a  frigate  during  the  action  (Dogger 
Bank  action  1781). 
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1783- 

43.    The  Engagement  on  the  I2th  April.  1782,  between  Lord  Rodney 
and  the  Count  de  Grasse,  in  the  West  Indies. 

1784. 

337.    Action  between  Lord  Hood  and  the  Count  de  Grasse  in  Basterre 
Road,  Jan,  26th,  1782. 

(Compiled  from  Catalogues  of  Royal  Academy.) 

AT  FREE  SOCIETY  OF  ARTISTS. 

1767. 

The  Prince   George,   Admiral   Broderick,  in  the  Bay  of   Biscay,  I3th 
April,  1758. 

A  Sea  Convoy  in  a  Storm. 
East   India   Shipping  turning  towards   the    Downs,    with    a   view   of 

Kingsgate,  in  Isle  of  Thanet. 

1768. A  View  of  the  Downs  from  Deal  Beach. 

1770. 
Departure  of  the  Spanish  Fleet  from  Cadiz. 

The  Entrance  of  a  Sea-port  in  the  Island  of  Candia. 

1771. An  English  Fleet  coming  to  anchor  in  the  Downs. 

Ships  sailing  towards  Harwich — a  squall  coming  on — its  companion. 

1772. 
A  Fleet  coming  from  Sea  to  anchor  at  Spithead,  with  a  signal  from 

the  Admiral  to  moor. 
A  similar  view  of  Dover. 

(Compiled  from  Catalogues  of  Free  Society  of  Artists.") 

FRANCIS  HOLMAN^ 
Lived  at  St. 
Lawrence, 
Ramsgate.   

William  Quince=Ann  (i)  Sarah    =William  Lucas(a)  John    =Mary(i)  ist  wife=Francis(i)=an 
mariner,  of 

St.  George's, Middlesex. 

bap.  Nor. 
13,  1726, 
died  be- fore 1783. 

married Nov.  24, 
1765 

Sarah 
living  in 
America 
in  1783. 

of  St.  Mary, 
Aldermanbury 

(2) 
Issue  mentioned  in 

Francis'  will. 
John       Mary  =  James  Richardson 

mentioned         of  St.  George's, in  Francis         Middlesex. 

Holman's will. 

d)    St.  Lawrence  Registers. 

(a)    St.  George's  in  East,  London,  Registers. 

master 

mari- 
ner 

Boyman 
Feb.   13, 

1759- 
d) 

Francis 

Legatee  of 
his  Uncle. 

bap.  Nor. 14,      1729, 

widower 
before  1781 

died  at  St. 

George's, 
Middlesex, 

29      Nov., 

Ja. 

ted 

ster 

ne  I 

ofl 

at  St. 

Lawrence,    18  « 
Ramsgate    176 
Dec.    4, 

1784,  aged 

55  years. 

No  issue  mentioned 
in  will  by  either marriage. 

H.  WILSON  HOLMAN. 
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70.  HALLEY,    HAWLEY,    PIKE    (IV.,   p.   87,   par.  47). — 
Permit  me  briefly  to  supplement  my  note  printed  in  Devon 
Notes  and   Queries   for   July   last.     A   London  correspondent 
writes  :  "  The  results  of  my  enquiry  at  the  College  of  Arms 
have  been  disappointing.     It  appears  that  no  grant  of  arms 
has  at  any  time  been  made  to  a  person  of  the  name  of  Halley, 
and  that  no  Halley  pedigree  is  recorded  at  the  College.     I 
am  still  to  learn  whose  were  the  arms  borne  (according  to 

Aubrey)  by  Edmond  Halley." 
Is  it  likely  that  a  similar  search  under  the  surname 

Hawley  would  develop  any  documentary  evidence  to  prove 
relationship  between  Dr.  Edmond  Halley  (1656-1742)  and 
the  Hawleys  of  Devonshire? 

EUGENE  FAIRFIELD  McPiKE. 

71.  A    SEVENTEENTH-CENTURY    TANNER'S     INVENTORY 
(Coram  Rege  Roll  2033,  m.  764,  Hilary  1683). — In  a  case 
between    Philibert   Cogan,   Daniel   Ivie,   John    Tucker    and 
William   Bolitho,  querents,  and  Richard   Weekes,  armiger, 
defendant,  the  following  inventory  is  given  of  the  goods  that 
were  in  the  possession  of  the  querents  21  March,  25  Car.  II. 

at  Brideford  : — "  De  ducentis  lauris  (l>  coriatoriis,  q's  Anglice 
Tan  keeves,  ̂    quingentis  diceris  (Anglice  Dickers)  (3)  corii 
tannat  [i] ,    Anglice   Tanned   leather ;    quatuor   mille   pellibz, 

Anglice    hides ;     quadragint'    lauris    coriatoriis   cu   corio   & 
pellibz  repletis ;  mille  oneribus  Equinis  (4)  corticum  <s)  Anglice 
Barke ;     una     fornace,    Anglice    a    fornace,     sex      Bovibz, 

dubaz  equis,  &  duabz  pullis  ®  equinis ;  ad  valenciam  mille 

lib[rarum] ." 
(1)  N.E.D.     Laver,  a  vessel,  basin  or  cistern   for  washing    ...    a 

i6th  cent,  form  lauer  [a  O.E.,  laveoir  lavur  ;  Lat.,  lavatorium.] 

(2)  (N.E.D.)    Keeve,  kive    .    .    .    now  practically  obs.  except  in  S.W. 
dialect,  where  the  form  is  keeve    ...    a  tub  or  vat  specially  for 
holding  liquid  in  brewing  and  bleaching.     Its  O.E.  form,  cyf,  may 
represent  an  O.  Teut.  kubja,  but  has  no  exact  equivalent  in  the 

cognate  languages.     (Qy.  E.L.-W.  :   Is  it  akin  to  keel  ?    Littleton 
has  lacus — keel,  a  vessel  for  ale  to  stand  and  cool  in). 

(3)  (Littleton)  A  dicker  of  leather,  ten  hides  or  skins,  coriorum  decas. 

(4)  Horse  loads  ? 

(5)  (Littleton)  Cortex  (dub),  the  bark  or  pill  of  a  tree. 

(6)  (Littleton)  Pullus,  a  foal. 
ETHEL  LEGA-WEEKES. 
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72.  FOLK  LORE,  OR  WHITE  WITCH  POWERS. — Fifty- 
nine  years  ago,  two  years  after  breaking  my  arm,  I  evidently 
chilled  it  by  violent  exercise  and  perspiring  in  a  lengthened 
snow-ball  battle  on  Northernhay.  This  caused  a  large 
surface  wound  which  neither  doctor  or  chemist  could  heal 
for  months,  but  I  had  to  renew,  on  all  opportunities  daily,  the 

application  of  bandages  wetted  with  Goulard's  Extract 
(acetate  of  lead  and  water). 

Months  went  on,  still  no  cure,  and  at  last,  in  sheer  despair, 
my  mother,  who  had  not  long  left  the  country  to  live  in 
Exeter,  resolved  to  take  me  to  a  seventh  son  whose  fame  was 
current  in  Exeter.  He  was  at  the  time  the  carrier  to  and 

from  Moretonhampstead.  He  saw  my  arm  as  he  stood  by 
his  waggon,  and  bade  my  mother  bring  me  the  following 

Friday,  when  "  something  was  said "  over  the  wound,  and 
I  was  invested  with  a  small  velvet  amulet,  which  I  am  told 
contained  the  leg  of  a  toad. 

The  wet  bandages  were  continued,  and  from  that  day  to 
this  I  have  never  been  able  to  tell  which  effected  the  ultimate 

cure,  the  wet  bandages  or  the  toad. 
Who  shall  tell  ?     Perhaps  it  was  the  toad. 
About  thirty  years  later  I  had  of  my  own  a  seventh 

daughter  in  succession  born. 
The  news  got  about  and  within  a  fortnight  we  had  two 

applications  from  troubled  mothers,  would  we  let  our  dear 

baby  lay  her  hand  on  their  child's  arm  or  leg,  as  may  be,  for 
it  would  not  harm  mine  and  might  cure  theirs  of  King's  Evil? 
But  we  hardened  our  hearts  and  offered  Dispensary  tickets, 
in  vain,  instead. 

During  the  early  years  that  I  have  named,  there  were 
several  notable  white  witches  in  Exeter  who  took  lots  of 

good  fees  for  pretended  good  services. 
Superstition  dies  slowly,  for  within  the  last  seven  years  a 

friend  of  mine  with  the  same  surname  as  the  white  witch  of 

1840-50,  but  a  comparatively  new  comer  to  Exeter  was 
startled  by  an  application  of  which  he,  knowing  nothing  of 

old  wives'  stories  of  Devon,  could  not  fathom  the  meaning 
until  asking  the  writer  if  he  could  explain. 

About  1880  my  wife  was  met  at  our  door  by  a  man  who 
might  by  appearance  have  been  a  small  farmer. 

"  Missis,  be  I  gwain  right  ?  " 
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"  Where  do  you  want  to  go  ?  "      (A  little  hesitation). 

"  I  waant  to  vind  thickey  wuman  that  tulls  things.  My 
cows  be  wished  and  I  waant  to  vind  out  who  dood  it." 

So  he  was  told  to  go  to  a  cottage  behind  Friars  Green, 

where  old  Mrs.   had  a  crop  of  fools  for  clients  every 
Friday,  and  told  them  their  fortunes  by  tea  grounds  and  cards, 
much  to  her  and  their  satisfaction ;  but  I  certainly  was  amused 

to  hear  my  wife  say,  Oh,  Jenny  so-and-so,  Polly  what's-er- 
name,  and  various  others,  and  I,  have  gone  there  lots  of  times, 

and  had  our  fortunes  told  for  twopence,  the  old  lady  being 

'  cunning  enough  to  make  no  recognition  of  these  girls,  some 
of  whose  fortunes  she  had  told  (?)  within  a  previous  month. 
She  prized  the  fee,  the  maids  enjoyed  the  fun.  B. 

73.  BOURING,  BOWRING,  PYKE. — In  Weaver's  Visitations 
of  Somerset  (page  64),  is  a  pedigree  beginning  with  one 

Sir  Richard  Pyke  (living  eighth  year  of  Richard  II.,  1384-5), 
whose  descendant,  William  Pyke,  of  Morelinche,  Somerset, 

married  Alice,  daughter  of  Thomas  Bowring,  of  Bowring's 
Leigh,  in  West  Alvington,  Devonshire,  and  they  had  sons, 
Robert  and  Stephen. 

Collinson's  History  of  Somerset  says  (vol.  iii.,  p.  7) : — 
"  William  Pyke  married  Alice  Bowring,  daughter  of  Thomas 

Bowring,  of  Bowring's  Leigh,  in  the  County  of  Devon. 
Issue  Robert  Pike,  son  and  heir,  assessed  at  Pike's  Ash, 

22  Henry  VIII." 

The  work  last  cited  asserts  (vol.  iii.,  p.  99) : — "  Buckland 
Manor  was  granted,  36  Henry  VIII.,  to  William  Halley,  Esq., 

and  his  descendant,  Lord  Hawley,  sold  it."  ...  "  Sir  John 
Warre  .  .  .  married  UNTON,  daughter  of  Sir  Francis  Hawley, 
of  Buckland  Sororum,  afterwards  Baron  Hawley,  of  the 

Kingdom  of  Ireland  "  (ibid,  iii.,  262.)  Their  only  son  Francis 
Warre  was  created  Baron,  1673. 

In  1639  Lady  Haley  brings  action  against  Agnes  Bowring 

for  possession  of  tenement  in  county  Somerset,  Wivelis- 

combe;  sends  her  son-in-law,  Mr.  Weare,  to  make  entry 
upon  it. 

William  Pike  married  Joan  Haley,  18  September,  1774. 

Brookfield  Parish  Church,  Somerset.  See  Phillimore's 
Parish  Registers,  Somerset,  vols.  v.  and  vi. 
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Mr.  Edmund  William  Pike,  I.S.O.,  of  London,  is  de- 

scended from  "an  old  Somersetshire  family,  who  only  took 

the  name  of  Pike  about  three  generations  ago." 
Dr.  Clifford  L.  Pike,  of  Saco,  Maine,  U.S.A.,  is  the 

Secretary  of  the  Pike  Family  Association  of  America,  which 
numbers  about  five  hundred  members.  He  is  preparing  a 
general  history  of  the  Pike  family  in  Britain  and  America. 

Can  any  documentary  evidence  be  found  to  prove  the 
degree  of  relationship,  if  any,  that  existed  (circa  1640), 
between  the  Pyke  and  the  Halley,  Haley,  or  Hawley  families 
of  Somerset  and  Devon  ? 

EUGENE  FAIRFIELD  McPiKE. 

74.  TIN    MINERS,    FOREIGNERS. — In    the     Calendar    of 
Close  Rolls  (p.  27),  I  find  that  in  1308  Clement  de  la  Ford, 
bailiff  of  the  Peak  (co.  Derby),  was  ordered  to  select  80  work- 

ing miners  (operarios  minerarios),  and  send  them  to  the  king's 
mine  (mineram),  in  co.  Devon,  there  to  be  assigned  to  the 

king's  clerk,  Robt.  de  Thorp,  the  keeper  of  the  said  mine,  to 
work  therein  and  in  the  king's  mine,  in  co.  Cornwall,  as  they 
shall  be  enjoined  by  the  said   Robert.      Again   (p.   91),  the 
Sheriff  of  Derby  was  to   choose  120   of  the   best   and  most 
able  miners     .     .     .     to  be   sent    to  Devon  to  work   under 

Robt.  de  Thorp.*     Did  such  immigrations  of  foreigners  leave 
any  traces  in  the  local  dialect? 

ETHEL  LEGA-WEEKES. 

75.  ELIOT  AND  KILLEGREW  FAMILIES. — Can  any  of  your 
readers  give  me  the  date  and  place  of  marriage  of  Richard, 
second  son  of  Sir  John  Eliot,  Kt.,  of  Port  Eliot,  born  in  1614, 
and  Catherine,  second  daughter  of  Sir  Robert  Killegrew,  Kt., 
born   in   or   about    1618?      From    the    way    in   which   this 
marriage  is  referred  to  in  some  of  the  family  correspondence 
of  the  1 7th  century,  it  is  probable  that  it  was  an  early  and 
secret  marriage.  J.  F.  CHANTER. 

*  Add.  MS.  32465  at  Brit.  Mus.  is  said  in  index  to  relate  to  Liberties 
and  Customs  of  the  Peak,  co.  Derby,  from  Inquests  of  1288  to  1549. 

John  Thorpe  and  John  de  Thorpe,  1381,  were  sons  of  Margery,  wife 

of  Thomas  Tany,  late  '  Chivaler '  of  the  College  of  Windsor,  to  which 
College  the  advowson  of  S.  Tawton  was  given  1349.  (Trans,  xxxiii., 
P-  430.) 
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76.  " SONGS  OF  THE  WEST"  (IV.,  p.  57,  par.  25). — I  will 
not  go  so  far  as  to  say  that  the  gentleman  who  attempted 

to  correct  Mr.  Pengelly's  account  of  what  happened  when 
the  child  let  fall   the  jug  of  milk  was  wrong,  but  I  think 
the  one  was  as  far  out  as  the  other. 

I  heard  two  men  discussing  the  fracture  of  some  piece 
of  domestic  crockery,  and  the  conclusion  they  arrived 
at  was  that  children  "  was  terrible  hands  to  tear  abroad 

cloame." 
The  child  who  dropped  the  milk  jug,  if  a  native,  would 

have  said  "  she'd  tore  it  abroad."  W.  G.  ROGERS. 

77.  DAY  AND  CURFEW  BELLS. — I  am  given  to  understand 
that  at  Lifton,  Devon,  at  eight  every  morning  throughout  the 
year,  the  day  of  the  month  is  announced  by  strokes  on  a  bell 
in  the  church  tower — immediately  after  the  clock  has  struck. 
Thus  on  the  8th  of  the  month  eight  strokes  are  given,  and 
on  the  gth  nine,  and  so  on.     I  am  told  that  the  practice  is 
an  ancient  one.     Can  any  correspondent  of  the  Devon  Notes 
and  Queries  tell  me  how  the  practice  originated,  and  whether 
there  are  any  other  examples  of  it  in  Devon  or  elsewhere  ? 

JOHN  NORTHMORE. 

78.  DAY  BELL  AT  TOTNES. — This  bell,  the  seventh,  is 
rung  followed  by  the  ringing  of  the  day  of  the  month  on  the 

third  bell,  at  six  o'clock  every  morning  during  the  summer 
months ;  in  the  winter  (namely,  from  about  nine  weeks  before 

Christmas  to  Valentine's  Day)  this  is  done  at  seven  o'clock. 
It  would  appear  from  Rock's  Church  of  our  Fathers  that  this  old 
custom  originated  in  the  first  half  of  the  I4th  century,  and 

was  the  "  Ave  Bell,"  now  called  the  "  Angelus  Bell,"  and  in 
the  Constitutions  drawn  up  A.D.  1347  by  Ralph  de  Salopia, 
Bishop  of  Bath  and  Wells,  for  the  Cathedral  clergy,  was  one 

to  say  the  first  thing  in  the  morning,  five  Aves,  and  the  ring- 
ing of  the  bell  was  a  reminder.     Pope  John   XXII.    (1316- 

1334)  raised  to  the  distinction  of  a  public  rite  the  saying  of 
three  Aves  every  evening  at  Curfew  time.     It   grew   as   it 
went    on,   and  in    1399    Thomas    Arundell,    Archbishop   of 
Canterbury,  at  the  request  of  Henry  IV.,  enacted  that  what 
was  done  at  night  should  also  be  performed  in  the  morning, 
too,  so  that  on  awakening  at  the  beginning,  as  well  as  before 
going  to  sleep  at  the  end  of  the  day,  the  people  might  think 
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of  and  yield  homage  to  Christ  and  his  Mother.  For  over 
500  years  has  the  ringing  of  the  Day  and  Curfew  bells  been 
carried  out  in  Totnes.  EDWARD  WINDEATT. 

79.  THE   STORY  OF  EXETER. — We   like  this  little  book 
(The  Story  of  Exeter ;  for  use  in  Schools  by  A.  M.  Shorto, 

James  G.  Commin,  1906,  i/-  net.)     The  histories  of  Izacke, 
Jenkins,  Oliver,  Freeman,  and  other  less  important  ones  will  be 
often  consulted,  but  the  tale  of  the  grand  old  city,  of  which  we 
are  all  so  proud,  has  never  been  better  told  ;  and  although 

written    primarily    for    schools — and    we    hope    it    will    be 
extensively   used    by    teachers — we  are   sure   it   will,   as    it 
ought,   find    a   much   wider   circle    of    readers.      The    book 
is    written    in    plain,    simple    language,     and    has     a    few 
well  chosen    illustrations.      The   authoress   is   the  daughter 
of  the  late  George  R.  Shorto,  the   greatly  respected    City 
Clerk,    who   would   have   rejoiced    at    the   issue    of    such   a 
book  as  this,  dealing  so  well   as   it   does  with  the  place  he 
loved  so  much. 

80.  "ORIGIN  OF  THE  ANGLO-SAXON  RACE." — This  is  the 
title  of  a  book  which  has  as  a  subsidiary  title  "  A  Study  of 
the  Settlement  of  England  and  the  Tribal  Origin  of  the  old 

English  People."     The  object  of  the  author,   the   late   Mr. 
Thomas  William  Shore,  is  to  show  how  this  land  of  ours  was 
settled  by  Colonists  from  various  tribes,  who  crossed  from 
the  Continent,  and  in  his  researches,  extending  over  a  very 
wide  field,  he  makes  much  use  of  place  names  to  support  his 
views,  and  contends,  we  think  satisfactorily,  that  the  settlers 
used    among  themselves  tribal   names;    and,   that   with   the 
Jutes,  Angles,  Northmen,  and  others,  came  their  various  allies. 
He  also  shows  that  the  Frisians  in  their  different  tribes  were 

very   numerous,   and   contributed   largely   to    make    up    the 

population   of  the   country   of  which    they  acquired  posses- 
sion.     Unhappily,    Mr.    Shore,   who   for   many    years    was 

the  Secretary  of  the  London  and  Middlesex  Archaeological 
Society,   and   the   author   of    The    History   of  Hampshire    in 
the   popular   County   Histories   Series,   did    not  live  to   see 
his   book   in   print.      It   has  been   edited   by  his  two   sons, 
and    published   in   a   very   satisfactory   form   by   Mr.  Elliot 
Stock. 
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PREFACE. 

To  geologists  generally,  but  especially  to  those  who  are 

working  in  the  same  field,  I  hope  these  pages  may  be  of 
interest  and  use,  not  only  as  the  expression  of  conclusions 

to  which  I  have  come  after  many  years'  work  in  the 
County  of  Devon,  but  also  as  a  summary  of  the 

problems  presented  by  its  complicated  structure,  and  the 
various  solutions  of  them  which  have  been  proposed. 

Some  of  the  views  I  have  expressed  are  novel,  and 

in  certain  instances  I  have  felt  compelled  to  dissent  from 

explanations  which  others  have  offered.  In  such  cases  I 

have  endeavoured  to  make  clear  my  reasons  for  preferring  a 
new  interpretation  of  the  facts  observed,  and  have  given 

references  to  the  original  papers  concerned,  so  that  the 

writer's  arguments  can  be  followed  in  full. 
To  students,  I  hope  the  book  may  be  useful  as  supply- 

ing a  simple  connected  narrative  by  which  the  facts  of 

geology  may  be  linked  into  a  whole.  This  has  been 
done  in  a  different  way  by  Professor  Hull  in  his 

Contributions  to  the  Physical  History  of  the  British  Isles,  and 

by  Mr.  A.  J.  Jukes-Browne  in  his  book  The  Building  of  the 
British  Isles.  To  both  of  these  works,  but  especially  the 

latter,  I  must  acknowledge  considerable  indebtedness  when 

dealing  with  distant  parts  of  the  kingdom. 

By  confining  myself  mainly  to  a  single  district,  it  has 
been  possible  to  give  references  to  sections  and  scenes  which 

may  be  visited  within  the  limits  of  one  or  two  summer 

vacations ;  and  Devonshire  is  not  only  the  county  with 

which  I  am  most  familiar,  but  serves  my  purpose  best,  by 

illustrating  a  greater  number  of  geological  principles  than 

any  other. 



Geology  is  too  frequently  studied  as  a  vast  accumu- 
lation of  disconnected  facts,  which  have  to  be  learnt  before 

they  are  put  together.  My  own  experience  is  that  it  is 
better  to  begin  with  a  connected  story  from  the  first. 
The  science  is  made  more  interesting,  the  details  become 

easier  to  remember,  and  the  use  and  meaning  of  principles 
is  better  understood. 

In  writing  the  following  pages  I  have  used  the  minimum 

of  technical  language,  with  the  object  of  making  them 
suitable  for  the  beginner  and  the  ordinary  reader  who  has 

no  previous  knowledge  of  the  subject,  but  who  cares  to 
know  how  Devonshire  came  to  be  what  it  is. 

If  a  few  should  be  led  to  a  further  study  of  a  fascinating 
science,  or  if  a  few  should  gain  a  keener  pleasure  in  the 

open  moors  and  wooded  valleys,  tumbling  streams,  and 

rugged  coast  line  of  Devon,  by  learning  something  of  their 

history  and  meaning,  the  book  will  have  fulfilled  its  aim. 

In  conclusion,  I  have  to  express  my  indebtedness  to  the 

maps  and  memoirs  of  the  Geological  Survey,  to  the 
numerous  geologists  who  have  worked  in  Devon,  and 

especially  to  the  various  publications  of  Mr.  W.  A.  E. 
Ussher. 

ARTHUR  W.  CLAYDEN. 

5,  The  Crescent, 

Mount  Radford,  Exeter. 
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Remove  the  shores  a  little  further,  and  perhaps  thereby 
open  up  a  wider  access  for  warm  currents  from  the  ocean,  and 
the  waters  will  swarm  with  calcareous  Foraminifera  and  with 

the  sea  creatures  which  prey  upon  them,  and  on  each  other. 
Then  the  deposit  forming  on  the  sea  bottom  will  be  an  impure 
chalk.  Sand  grains  will  wash  from  the  Greensand  where  it 
stands  high  enough  and,  in  the  shallows  around,  the  shells  of 
larger  organisms  will  collect,  while  the  smaller  Foraminifera 
will  be  washed  by  tides  and  waves  away  to  greater  depths, 
except  where  sheltered  by  the  shells.  Hence  the  sandy 
Cenomanian  of  Devon  and  the  thicker  masses  of  the  Lower 
Chalk  of  the  south-east. 

Still  further  push  back  the  shore  lines,  or  lessen  the  distant 
river  slopes,  and  even  the  finest  mud  will  only  reach  the  sea 
floor  after  times  of  unusual  flood  or  storm.  Then  the 

accumulation  of  Foraminiferal  ooze,  mixed  with  the  flinty  tests 

of  Radiolaria  and  the  spicules  of  sponges,  will  go  on  uninter- 
rupted, while  one  after  another  different  species  of  creatures 

enter  the  region  from  other  parts,  or  are  evolved  within  it, 
only  to  be  replaced  in  turn  by  others. 

Now  and  then,  at  long  intervals,  we  must  suppose  the 
sea  floor  rose  within  reach  of  surface  movements,  to  sink 

again,  each  oscillation  being  accompanied  by  some  geo- 
graphical change,  which  would  slightly  vary  the  environ- 

ment, and  so  tend  to  make  some  change  in  the  life  of  the 
whole  district  so  affected.  Thus  it  comes  about  that  we 

find  bed  after  bed  of  the  chalk  regularly  deposited  over  a 
wide  district  and  then  we  come  to  some  horizon  at  the 

junction  of  two  zones  where  there  are  symptoms  of  surface 
waste. 

There  is  no  need  whatever  to  assume  great  depth,  in  any 
part  of  the  Chalk,  but  on  the  contrary,  every  here  and  there 
are  signs  which  can  only  be  accounted  for  by  a  shallow  sea 
perhaps  less  than  100  fathoms  deep. 

If  this  is  so,  then  in  attempting  to  reconstruct  the  map  of 
this  part  of  the  globe,  we  do  not  need  to  follow  the  example  of 
the  older  geologists  and  regard  our  district  as  reduced  to  a 
trifling  archipelago  whose  islets  were  the  summits  of  our 
mountains.  The  waters  certainly  spread  over  the  whole  of 

L 
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the  region  once  covered  by  the  Lias  Sea,  and  overlapped  its 
shores,  running  far  up  the  valleys  and  overflowing  the 
low  lying  districts.  Meanwhile  if  we  suppose  the  Atlantic 
(as  we  did  in  accounting  for  the  chert  beds),  to  have  drawn 
nearer,  it  is  possible  that  the  two  seas  may  even  have  joined, 
and  strong  currents  may  have  ebbed  and  flowed  through  the 
straits. 

But  the  general  slope  of  the  district  was  still  from  north- 
west to  south-east,  and  it  is  not  probable  that  any  such 

connection  was  formed  in  the  neighbourhood  of  Devon  and 
Cornwall ;  and  the  improbability  is  heightened  by  the  sequel. 

We  have  no  evidence  of  the  Chalk  having  spread  in  Devon 
much  further  than  the  Greensand,  and  all  we  know  of  such 
western  relics  as  the  flints  already  mentioned,  would  be  the 
natural  consequence  of  a  small  extension  of  the  old  Liassic 

fjords. 
The  approach  of  the  Atlantic  can  be  entirely  accounted  for 

by  a  sinking  of  the  country  which  formerly  lay  on  the  western 
side  of  the  Caledonian  Ranges,  but  the  ranges  themselves,  and 
above  all  the  district  where  they  joined  on  to  the  Hercynian, 
would  be  least  likely  of  all  to  become  submerged. 

It  seems  then  that  South- Western  England  was  most  likely 
part  of  a  rock-shored  land  which  extended  from  Ireland  and 
Wales  to  Britanny,  and  which  may  or  may  not  have  been 
separated  from  the  Northern  Continent  which  still  existed 
from  Iceland  and  Scotland  to  Scandinavia,  and  which  still 
bridged  the  North  Atlantic ;  a  country  clothed  with  forests 
somewhat  resembling  those  of  Southern  Europe  to-day, 
through  which  the  descendants  of  the  Jurassic  Deinosaurs 
wandered,  while  the  empire  of  the  air  was  disputed  between 
the  strange  toothed  birds  and  long-winged  representatives 
of  the  vanishing  Pterodactyles. 

The  Secondary,  or  Mesozoic,  Era  was  hastening  to  its 
close,  and  the  strange  beasts  which  characterised  it  were 
nearing  their  end.  A  new  map  of  the  world  was  coming, 
a  new  set  of  conditions,  and  higher  forms  of  life. 



CHAPTER    XII. 

The   Plateau   Gravels. 

With  the  beginning  of  Tertiary  time  we  reach  an  im- 
portant stage  in  the  modelling  of  the  county.  The 

materials  of  its  structure  had  been  almost  entirely  accumu- 
lated; they  had  been  placed  in  something  very  much  like 

the  relative  positions  in  which  we  find  them  now;  and 
the  main  lines  of  the  county  architecture  had  been 
determined.  The  changes  which  had  still  to  be  carried 
out  were  some  trifling  rearrangements  of  the  superficial 
material,  and  the  final  sculpturing  of  the  hills  and  valleys 
by  the  action  of  rain  and  rivers,  sun  and  frost. 

The  Era  was  ushered  in  by  a  widespread  upheaval 
which  almost  exactly  reversed  the  long  subsidence  traced 
in  the  preceding  chapters.  So  far  as  the  British  region 
is  concerned  the  movement  was  not,  at  first,  complicated 
by  any  considerable  flexures  of  the  crust.  It  was  a 
general  uplift  which  step  by  step  restored  an  eastward 
sloping  country,  stretching  from  the  high  lands  of  the 
west  to  the  sea  shores  in  the  south-east. 

During  the  long  submergence  the  parts  of  the  old 
Jurassic  land  which  were  overflowed  must  have  been  buried 
under  a  deep  mantle  of  new  deposits — Greensands  and  Chalk 
— a  mantle  thin  and  unimportant  in  the  extreme  west,  and 
growing  thicker  and  thicker  towards  the  east. 

Now  it  has  been  pointed  out  that  the  burial  of  a  land 
surface  beneath  such  a  cloak  of  new  sediment  does  not 

necessarily  obliterate  its  features.  The  contours  of  the  old 
land  tend  to  persist.  Their  asperities  will  be  rounded  off, 

and  the  amount  of  such  softening  will  be  roughly  propor- 
tional to  the  thickness  of  sediment.  Hence,  in  the  east  it 

is  probable  that  if  we  could  compare  the  buried  land  of 
Wealden  days  and  the  newly  emerged  surface  of  Tertiary 
time  the  contours  of  the  latter  would  show  little  of  the 

former,  except  a  few  shallow  hollows  above  what  had  been 
the  principal  valleys,  and  a  few  gentle  swellings  above  the 
main  lines  of  hills. 
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On  moving  westward,  where  the  Cretaceous  mantle  be- 
comes thinner,  the  new  surface  will  approximate  more  and 

more  to  the  old;  becoming  a  smoothed  and  softened  copy 
of  the  buried  surface  when  we  reach  the  neighbourhood 
of  the  Cretaceous  shore. 

Those  parts  of  the  continent  which  had  not  been  sub- 
merged will,  of  course,  show  the  same  features  as  of  old, 

modified  only  by  further  erosion  due  to  surface  agencies. 
When,  then,  the  upheaval  began,  the  streams  falling 

from  the  heights  will  have  found  their  ancient  channels 
still  marked  out  for  them  on  the  upraised  sea  floor,  and, 
as  the  shore  retreated  eastwards,  step  by  step  the  old 
map  will  have  been  re-established.  In  the  west  even  the 
minor  streams  would  be  thus  resuscitated.  Further  east, 
as  in  Dorset,  only  the  major  features  would  emerge,  and 
still  further  east  only  the  largest  and  boldest. 

It  is  important  to  realize  this  fact  clearly,  for  it  will 
need  to  be  remembered  further  on. 

In  the  process  of  emergence,  as  the  shore  retreated  east- 
wards the  waves  would  beat  on  the  rising  land,  strewing 

its  surface  with  sand  and  shingle,  and,  if  no  other  agents 
had  been  at  work  the  new  country  would  have  been  left 
with  a  stratum  of  littoral  deposits  covering  the  whole, 
from  the  western  limit  of  the  Chalk  sea  to  the  most 

eastern  end  of  its  retreat.  But  other  agents  must  at  once 
have  come  into  operation.  Rain,  rivers,  and  all  those  many 
agencies  which  are  grouped  under  the  general  head  of  sub- 
aerial  denudation,  would  come  into  play.  The  sands  and 
shingles  of  the  shore  would  be  re-arranged  as  gravels  and 
river  sands,  and  ground  down  into  fine  mud;  while  in  flood 
time  fine  clayey  detritus  would  be  borne  from  the  western 
heights,  to  settle  in  any  hollows,  and  to  be  spread  over 
the  floor  of  the  shrinking  sea,  mixed  with  river-rolled 
pebbles  and  with  the  wave-worn  detritus  of  the  beach. 

Such  should  be  the  geological  record  of  the  time.  Let 
us  see  what  it  is. 

If  we  climb  to  the  top  of  any  of  the  great  hills  which 
command  wide  views  of  Eastern  Devon,  such  as  Haldon, 
Cadbury,  Hembury  Fort,  or  even  the  ancient  battlefield 
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between  Pinhoe  and  Poltimore,  we  cannot  help  noticing 
how  all  the  eastern  heights  reach  up  to  about  the  same 
altitude  and  are  capped  by  a  fairly  level  plain.  The  idea 
is  at  once  suggested  that  the  whole  country  was  once  at 
that  height,  forming  a  gently  undulating  surface  into  which 
the  modern  rivers  have  dug  their  way.  The  view  from 
Peak  Hill  looking  inland,  or  that  from  the  hills  south  of 

Honiton  looking  northward,  is  so  striking  that  no  one  can' 
help  feeling  that  the  modern  scenery  has  been  chiselled  out 
of  an  ancient  plain. 

This  conviction  grows  stronger  with  further  investiga- 
tion. All  round  the  Blackdown  Hills  similar  valleys 

exist,  trenching  the  sides  of  a  flat  tableland.  If  we  move 
into  Dorsetshire  by  Lyme  Regis  and  Hardown  we  find 
the  same  features  again  and  again,  and  can  thus  trace 
the  fragments  of  a  plateau  from  Haldon  all  the  way  to 
the  heaths  and  moors  which  stretch  round  Studland  and 
Poole  Harbour. 

American  geologists  have  invented  an  expressive  term 
for  such  a  common  level  attributable  to  some  definite 

epoch.  In  England  it  used  to  be  called  a  plain  of  denu- 
dation, but  in  the  States  they  call  it  a  peneplain,  which 

expresses  no  idea  except  that  it  is  almost  flat. 
We  find,  then,  that  the  Cretaceous  rocks  of  Devon  and 

Dorset  rest  on  the  eroded  surface  of  the  old  Jurassic  land, 
which  may  be  called  the  Jurassic  peneplain,  and  that  they 
are  capped  by  another  surface  of  erosion  which  might  be 
called  the  Post-Cretaceous  peneplain.  The  first  was  made 
by  the  advance  of  the  sea  modifying  a  land  surface,  the 
second  by  the  retreat  of  the  sea  and  the  advance  of  land 
conditions  over  a  sea  bottom. 

The  Tertiary  Era  is  subdivided  into  a  number  of 
periods,  which  in  order  of  time  are  known  as  Eocene, 
Oligocene,  Miocene  and  Pliocene,  terms  which  refer  to 
the  proportion  of  existing  shells  which  are  found  in  their 

respective  deposits.  Thus  Eocene  means  the  "  dawn  of  the 
recent,"  and  beds  of  this  age  contain  a  great  assemblage  of 
shells  of  which,  according  to  Geikie,  about  three  and  a  half 
per  cent,  are  those  of  still  existing  species. 
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If,  now,  we  are  right  in  believing  that  the  Post- 
Cretaceous  peneplain,  which  forms  almost  the  dominant 
feature  of  the  scenery  of  East  Devon,  was  formed  during 
the  retreat  of  the  sea,  this  must  have  been  in  Eocene  times. 
We  should  have  expected  therefore  to  find  some  of  the 
materials  left  behind  by  the  retreating  waves  dated  beyond 
question  by  their  fossil  contents.  Unfortunately  this  is  not 
the  case.  The  beds  which  cap  the  hills  contain  nothing 
organic,  except  fossils  which  have  been  clearly  derived  from 
the  underlying  Greensand  or  Chalk.  Their  place  in  Tertiary 
time  has  only  been  established  in  recent  years  by  Mr. 

Clement  Reid*  by  working  westwards  from  more  eastern 
deposits  whose  date  is  much  more  clearly  shown. 

There  are  two  districts  in  the  east  where  Eocene  beds 

are  well  developed.  One  is  the  south  of  Hampshire  and 

northern  half  of  the  Isle  of  Wight.  The  other  is  the  dis- 
trict around  London.  The  beds  of  these  two  areas  may 

be  tabulated  thus  — 

HAMPSHIRE  LONDON 

}  Upper  Bagshot  Sands 
Middl  I  Bracklesham  beds  and        )  Middle  and  Lower 

1  Leaf  beds  of  Alum  Bay,  &c.  J 

Lowers London  Clay 

Woolwich  &  Reading  beds 

Bagshot  Sands 
Lower  Bagshot  Sands 
London  Clay 

Blackheath  beds 
Woolwich  &  Reading 

beds. 

Thanet  Sands 

The  Thanet  Sands  seem  only  to  have  formed  in  the 
London  basin.  They  contain  about  70  species  of  marine 
shells  and  a  few  plants. 

The  Woolwich  and  Reading  beds  consist  of  irregular 

patches  of  clay,  loam,  sand,  and  gravel,  well  water-worn 
and  sometimes  containing  marine  shells.  But,  as  we  work 
westward,  the  fossils  disappear,  the  gravels  become 

*  Quart.  Jour.  Geol.  Soc,.,  1896,  p.  490  ;  1898,  p.  234. 
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subangular  or  much  less  worn,  and  fragments  of  Greensand 
chert  and  sponge  spicules  appear. 

The  London  Clay  also,  which  is  highly  fossiliferous 
near  Bognor,  becomes  more  sandy  towards  its  western 
limits  and  loses  its  organic  contents. 

The  Bagshot  Sands  point  still  more  strongly  towards 
a  western  origin.  At  the  eastern  end  of  the  Isle  of  Wight 
they  are  150  feet  thick,  but  expand  to  600  feet  at  the 
western  end,  where  they  contain  lenticular  patches  of  white 
pipe  clay,  with  plant  remains. 

In  the  cliffs  of  Bournemouth  the  same  sands  and  pipe 

clays  occur,  but  coarser  grains  are  more  abundant,  frag- 
ments of  Greensand  chert  and  splinters  of  flint  occur,  and 

more  significant  still,  there  are  fragments  of  black  radio- 
larian  chert. 

Beyond  Wareham,  in  the  interior  of  Dorset,  the  sands 
are  much  coarser  and  become  gravelly ;  unworn  flints  and 
little  worn  chert  become  abundant,  together  with  pebbles 
of  vein  quartz,  hard  quartzites  and  other  western  materials. 
Pipe  clay  is  abundant,  and  while  the  radiolarian  chert, 
black  grit  pebbles,  and  white  quartz  pebbles  all  indicate  an 
origin  in  the  Culm  and  Devonian  rocks,  the  pipe  clay  is 
exactly  like  that  which  is  found  everywhere  around  the 
fringe  of  Dartmoor. 

From  the  moorland  and  heaths  of  Dorset  the  gravels 
stretch  westward  on  top  of  the  Chalk,  and  then  on  to  the 
flint  rubble.  The  railway  cuttings  on  the  Lyme  Regis 
branch  show  some  excellent  examples.  In  one  cutting  there 
is  nothing  to  be  seen  except  angular  flints  mixed  up  with 
rounded  and  subangular  pebbles  of  flint,  chert,  and  other 
western  rocks,  in  a  matrix  of  sand  and  pipe  clay  most 
irregularly  mixed. 

In  another  exposure  layers  of  sand  are  interspersed  among 
the  other  substances  in  such  a  manner  as  to  suggest 
rearranged  Greensand. 

The  flat-topped  hills  of  Blackdown,  Honiton,  and  Haldon 
show  similar  gravels  resting  on,  and  to  some  extent  mixed 
up  with,  the  rubble  of  unworn  flints  which  we  have  al- 

ready attributed  to  the  solution  of  the  Chalk.  On  Haldon, 
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just  north  of  the  road  from  Exeter  to  Chudleigh,  these  deposits 
are  extensively  worked  for  road  metal.  There  the  Greensand 
is  covered  by  the  unworn  flints,  among  and  above  which  lie 
the  worn  pebbles  and  layers  and  pockets  of  sand  and  pipe  clay. 

There  can  be  no  doubt,  then,  that  these  plateau  gravels, 
as  they  are  sometimes  called,  are  of  Eocene  age,  or  that 
the  finer  and  more  water-worn  gravels  of  Dorset  are  the 
representatives  of  the  coarser  and  more  angular  beds  of 
the  Exeter  district.  But  we  want  to  know  much  more 
about  them  than  a  rather  vague  determination  of  geological 
date.  Do  the  whole  of  these  gravels  coincide  in  age  with 
the  Bagshot  Sands,  or  are  parts  of  them  coaeval  with  the 
London  clay  or  still  earlier  deposits  ? 

Again,  by  what  agencies  were  they  produced  ? 
Mr.  Clement  Reid  answers  these  questions  by  regarding 

them  as  the  gravels  spread  over  the  wide  valley  of  a  large 
river  which  flowed  eastwards.  But  they  differ  in  many 
ways  from  ordinary  river  gravels,  and  they  spread  over  so 
wide  a  district  that  if  they  were  wholly  due  to  a  stream 
it  must  have  been  very  large  and  very  rapid.  A  river 

capable  of  carrying  the  unworn  or  slightly  rounded  frag- 
ments would  have  been  far  more  likely  to  have  scooped 

out  a  narrow  steep-sided  valley ;  and  one  which  could 
build  up  a  plain  of  such  width  would  almost  certainly 
have  built  it  with  a  much  larger  proportion  of  fine 
material  mixed  with  a  smaller  part  of  well  rounded  gravel. 
In  Dorset,  Mr.  Reid  has  pointed  out  that  the  London  Clay 
which  is  undoubtedly  marine,  seems  to  have  been  eroded, 
so  that  the  gravelly  Bagshot  Sands  lie  on  the  eroded  surface 
and  overlap  it,  resting  then  directly  on  the  Chalk.  In  the 
same  district  there  are  pebbles  of  Purbeck  stone* 
which  prove  that  at  the  time  the  gravels  were  formed,  not 
only  Greensand,  but  even  some  of  the  underlying  Purbeck 
beds  must  have  been  exposed.  Even  in  Devon  fragments 
of  Greensand  chert  appear  with  the  flints,  so  that  we  must 
suppose  it  was  uncovered,  and  from  their  abundance  the 
area  exposed  must  have  been  considerable. 

*op.  cit. 
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In  a  previous  chapter  it  has  been  shown  that  in  all 
probability  the  coast  line  of  the  Chalk  sea  was  not  much 
farther  westward  than  that  of  Greensand  times,  and  that 
neither  of  them  were  more  than  a  few  miles  west  of  the 

present  limits  of  the  formations.  How  comes  it,  then,  that 
the  gravels  lying  immediately  upon  the  remnants  of  Chalk 
should  be  full  of  fragments  of  a  rock  which  lies  properly 
beneath  the  Chalk  ? 

It  is  possible  that  the  western  Greensand  fjords  were 
never  rilled  with  true  Chalk,  but  that  in  the  narrow  waters 
close  to  shore  the  deposits  coaeval  with  the  Chalk  of  the 
more  open  sea  were  identical  with  Greensand.  But  even 
if  this  were  not  the  case,  it  is  tolerably  certain  that  the 
shore  deposits  of  Chalk  were  thin  and  sandy,  such  as 
would  be  easily  removed  by  the  waves  of  the  retreating 
sea,  or  by  the  streams,  which  would  necessarily  return  to 
their  old  valleys  as  soon  as  those  were  raised  above  sea 
level. 

The  only  interpretation  which  seems  to  meet  all  the 
difficulties  is  the  one  which  has  been  foreshadowed,  namely 
that  these  gravels  and  sands  are  primarily  marine,  created  in 
the  first  instance  as  shore  and  shallow  water  deposits  due  to 
the  retreating  sea,  and  that  they  have  been  rearranged,  sorted 
and  distributed  eastwards  by  the  various  streams.  The  steps 
by  which  this  was  done  would  not  be  restricted  to  any  narrow 
limits  of  time.  They  would  begin  directly  a  part  of  the  sea 
floor  came  near  enough  to  the  surface  to  undergo  erosion. 
The  fine  unconsolidated  mud  would  soon  be  washed  away 
into  deeper  water,  and  as  this  would  be  mixed  with  land- 
derived  muds,  the  resulting  deposits  would  be  quite  different 
from  Chalk.  Flinty  nodules  would  be  left  on  the  surface 
to  be  thrown  up  on  the  beach,  and  more  or  less  rounded 
like  the  flints  on  a  modern  shore. 

Meanwhile  the  streams  which  were  reoccupying  their 
temporarily  submerged  valleys  would  soon  cut  down  through 
the  remaining  Chalk  and  lay  bare  the  Greensand  and  its 
cherts,  pebbles  and  fragments  of  which  would  be  washed 
shorewards,  to  be  there  mixed  with  the  wave-formed 
material. 
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Suppose  that  at  this  period  the  beach  line  lay  along 
the  Haldon  ridge.  The  deposit  would  rest  upon  a  stratum 
of  Chalk  covering  the  underlying  Greensand  and  would  be 
arranged  much  like  a  modern  beach. 

But  as  the  upheaval  progressed,  the  beach  line  would 
retreat  eastwards,  and  as  it  did  so  the  older  deposits  on 
Haldon  would  in  turn  become  subject  to  other  actions. 
Soil  would  form  upon  them,  percolating  water  charged 
with  humus  would  begin  its  work  of  corrosion.  Streams 
would  flow  over  them  cutting  channels  through  them,  re- 

arranging their  components  and  carrying  some  to  the  newer 
shore. 

Meanwhile  the  fine  mud,  whether  originating  on  the 
western  heights,  or  on  the  beach  strewn  slopes,  would  be 
carried  off  in  flood  time  to  the  distant  sea,  where  it  would 
settle  down  as  a  deposit  of  clay. 

So  the  process  would  go  on,  the  minor  streams  carry- 
ing their  materials  into  the  larger  ones,  trundling  the  stones 

along  and  carrying  the  finer  fragments  in  suspension. 
But  unless  these  minor  streams  flowed  down  much  steeper 
slopes,  their  carrying  power  would  be  far  less  than  that  of 
the  main  rivers,  and  the  slopes  of  the  plateau  on  which 
we  find  most  of  these  gravels  now  can  never  have  been 

very  much  greater  than  they  are  to-day.  It  is  to  the 
larger  rivers  then  that  we  must  look  as  the  chief  agents 
in  the  bodily  transfer  of  pebbles  any  considerable  distance 
towards  the  east,  though  their  tributaries  would  be  amply 
competent  to  effect  substantial  changes  locally. 

The  result  would  be  that  in  any  given  place  the 
materials  of  the  deposit  would  consist  chiefly  of  local  rocks, 
and  that  as  the  shore  retreated  eastwards  the  pebbles  of 
western  origin  would  get  gradually  smaller  and  more 
rounded,  and  that  the  accumulations  beneath  the  sea  would 
be  finer  still:  clay  in  the  deeper  parts,  sands  and  fine 
gravels  nearer  shore. 

While  the  coarse  shingle  was  being  thus  spread  over 
Devonshire,  finer  gravels  and  sand  must  have  formed  in 
Dorset  and  probably  clay  still  further  east.  When  at 
last  the  shore  reached  Dorset  the  waves  and  streams  would 
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have  to  remove  the  new  accumulations  before  they  could 
attack  the  underlying  Chalk.  If  the  progress  of  the 
upheaval  was  rapid,  this  would  only  be  partially  effected, 
and  we  should  find  finer  western  gravels  or  sands  intermixed 
with  coarser  locally  formed  stones.  But  if  there  should 
be,  as  indeed  would  almost  certainly  be  the  case,  any 
considerable  pause  in  the  shift  of  the  shore  line,  the  gravels 
or  sands  or  clay  would  be  eroded,  and  locally  formed  beach 
deposits  would  be  built  up  from  their  remains  and  those 
of  the  underlying  local  rocks.  It  seems  that  the  erosion 
of  the  London  Clay  beneath  the  gravels  and  sands  of 
Dorset  can  be  easily  explained  as  due  to  a  pause  of  such 
a  nature. 

The  seams  and  pockets  of  pipe  clay  would  be  a  natural 
consequence  of  the  eastward  slope  of  the  land.  The  rivers 
which  were  capable  of  rolling  pebbles  from  Devonshire 
would  be  a  still  more  efficient  means  for  the  carriage 
of  the  finer  mud  from  the  great  granite  masses  of  the 
west.  Some  of  the  white  clay  bands  in  the  Chalk  may 
well  have  come  from  the  same  source,  and  if,  in  the  process 
of  erosion,  these  clayey  bands  were  exposed,  the  solution 
of  their  chalk  would  leave  a  pipe  clay  indistinguishable 
from  that  which  comes  direct  from  granite. 

So  far  we  have  made  no  reference  to  three  other 

important  features  presented  by  these  deposits,  the 
abundance  of  unworn  chips  of  chert  and  flint,  the  absence 
of  fossils,  and  the  exceedingly  confused  arrangement  of 
the  materials. 

Now  the  pipe  clays  of  Alum  Bay,  in  the  Isle  of  Wight, 
and  those  of  Bournemouth  have  yielded  a  large  number 
of  leaves  of  plants  which  are  of  such  kinds  as  to  imply 
a  tropical  climate.  There  is  no  doubt  that  as  the  land 
emerged  above  the  sea  it  became  quickly  clothed  with  a 

dense  forest  —  a  forest  resembling  that  of  the  Malay 
Peninsula  of  the  present  day.  The  great  carrying  power 
of  the  streams  also  implies  a  humid  climate,  and  indicates 
heavy  and  frequent  floods. 

Under  such  circumstances  trees  and  bushes  are  torn 

from  the  banks  of  rivers  and  carried  far  down  stream, 
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dropping  the  subsoil  and  splintered  surface  rock  entangled 
in  their  roots  as  these  are  washed  and  torn. 

A  dense  covering  of  vegetation  also  gives  rise  to  a  deep 
surface  soil  rich  in  humus.  Rain  falling  on  such  a  soil 
becomes  highly  charged  with  acid  bodies,  which  corrode 
many  rocks,  and  have  a  special  power  of  dissolving  chalk. 
Over  most  of  the  districts  where  these  gravels  are  found 
they  rested  on  chalk.  This  must  have  been  dissolved 
away,  solution  taking  place  upon  its  surface,  but  acting 
always  most  irregularly.  In  some  places  deep  hollows 

would  be  eaten  out — hollows  into  which  the  overlying 
gravels,  and  subsoil,  would  descend.  We  have  only  to 
visit  some  large  chalk  pit,  such  as  are  common  in  a  chalk 
country,  to  see  how  even  our  modern  soil  sinks  down 
irregularly  into  the  Chalk,  forming  what  are  called  sand 
pipes.  They  may  be  seen  everywhere  where  the  Chalk 
is  laid  bare,  cliffs,  railway  cuttings,  house  foundations,  all 
exhibit  the  phenomenon,  and  neither  rainfall  nor  humus 
is  anything  like  so  abundant  now  as  was  probably  the 
case  during  the  earlier  part  of  the  Tertiary  Era. 

As  the  Chalk  was  thus  eroded  under  the  soil,  the  flints 
were  comparatively  little  changed.  At  least  they  would 

neither  be  rounded  nor  bodily  removed.  They  would  there- 
fore remain  to  be  irregularly  mixed  with  the  gravel  and 

subsoil  as  it  slowly  sank. 

Again  the  clayey  particles  of  the  marl  bands  so  abun- 
dant in  the  Chalk  would  not  be  removed.  They  would 

remain  as  streaks  and  lumps  of  white  pipe  clay. 
It  is  possible  to  form  a  rough,  but  approximate,  estimate 

of  the  thickness  of  chalk  which  has  thus  disappeared.  We 
have  pointed  out  that  many  of  the  Chalk  fossils  are  com- 

posed of  flint,  and  are  really  part  of  the  flints,  and 
that  these  fossils  are  largely  extracted  from  the  Haldon 
flints  when  broken  up  for  mending  the  roads.  We  thus 
find  that  the  flints  of  Haldon  represent  all  the  zones  of 
the  Chalk  which  are  found  at  Beer,  and  one  higher  zone 
at  least.  If,  therefore,  we  estimate  the  thickness  of  chalk 
which  has  been  dissolved  away  from  Haldon  underneath 
the  originally  marine  gravels,  at  one  or  two  hundred  feet, 
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we  are  almost  certainly  far  within  the  mark.  But  the 
irregular  removal  of  only  one  hundred  feet  of  rock  from 
under  a  layer  of  gravel,  letting  down  a  bit  here  and  a  bit 
there,  would  inevitably  leave  the  whole  mixed  in  the 
greatest  confusion  with  the  insoluble  residues. 

The  structure  of  the  deposit  is  therefore  easily  ex- 
plained, and  the  absence  of  fossils,  except  those  derived 

from  the  older  rocks,  would  be  a  consequence  of  the  same 
causes.  The  solvents  which  have  removed  the  Chalk  would 

also  remove  any  calcareous  shells,  and  no  hollow  casts  of 
them  could  possibly  survive  the  confused  and  irregular 
movements  accompanying  the  descent  of  the  deposit  as  the 
chalk  was  dissolved. 

It  may  be  objected  that  the  very  causes  to  which  we 
have  attributed  the  transfer  of  material  to  the  east  would 

surely  have  long  since  removed  the  whole  of  any  such 
littoral  deposits  as  we  have  supposed.  The  answer  is  that 
they  have  been  thus  removed  wherever  the  carrying  power 
of  the  streams  has  been  sufficient.  If  we  examine  a  map, 
such  as  the  new  sheets  issued  by  the  Geological  Survey 
for  Exeter,  Teignmouth  and  Lyme  Regis,  we  see  the 

Eocene  deposits  capping  the  flat-topped  hills,  but  as  a 
general  rule  entirely  removed  from  the  lower  ground.  A 
glance  is  enough  to  show  that  the  portion  which  remains 
is  far  less  than  that  which  has  gone. 

Where  would  the  removal  take  place  most  quickly  ? 
And  where  would  it  be  slowest  ? 

In  the  first  place  the  deposits,  even  before  any  con- 
siderable removal  of  the  Chalk,  must  have  been  eminently 

porous,  so  that  the  greater  part  of  the  rainfall  must  have 
soaked  straight  in,  to  percolate  underground  until  it  emerged 
as  springs  along  the  sides  of  the  valleys  occupied  by  the 
streams.  These  streams  must  have  originally  marked  out 
certain  courses  over  the  rising  land,  and  it  does  not  matter 
whether  these  courses  were  determined  (as  we  have  said 
they  probably  were)  by  the  contours  of  the  older  land. 
However  they  were  determined  they  would  be  quickly 
deepened,  and  the  rate  at  which  each  valley  would  be  en- 

larged would  depend  upon  the  steepness  of  its  slope,  and 
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the  volume  of  water  flowing  down.  On  the  flat  grounds 
between  would  be  the  places  where  erosion  would  be  at  a 
minimum,  since  the  slope  is  little  or  none,  and  with  so 
porous  a  subsoil  the  quantity  of  water  flowing  over  the 
surface  would  be  also  nil.  The  only  way,  then,  in  which  we 
can  satisfactorily  account  for  the  survival  of  the  plateau 
gravels  is  to  suppose  that  they  emerged  from  the  sea  with 
only  a  gentle  eastern  slope,  that  the  early  rivers  flowed 
in  courses  somewhere  above  the  modern  valleys,  and  that, 
in  point  of  fact,  the  Eocene  emergence  was  the  time  at 
which  our  present  system  of  hills  and  valleys  was  initiated. 

We  use  the  word  initiated  advisedly,  for  it  must  not 
be  supposed  that  there  have  been  no  changes  since.  The 
sequel  will  show  that  changes  have  been  numerous  and 
important,  and  there  are  instances  in  which  the  modern 
streams  most  likely  flow  in  the  opposite  direction  to  that 
in  which  they  went  in  Eocene  days. 

The  early  Tertiary  Era  was  a  time  in  which  stupendous 
changes  took  place  in  other  parts  of  the  world.  Among 
them  was  the  upheaval  of  the  Alps  and  Himalayas,  just 
as  the  British  chains  had  arisen  in  earlier  times,  and  although 
the  main  lines  of  disturbance  had  now  shifted  far  from  our 

neighbourhood,  the  terrestrial  swell  from  those  convulsions 
gave  the  finishing  touches  to  English  geography. 

The  Eocene  emergence  however  witnessed  the  general 
marking  out  of  hill  and  vale  over  a  large  part  of  southern 
England,  and  so  far  as  Devonshire  is  concerned  this  must 
certainly  have  been  the  case.  If  we  could  slip  in  a  hundred 
feet  or  so  of  chalk  under  our  plateau  gravels  we  should 
restore  something  like  our  Eocene  hills,  and  to  complete 
the  restoration  we  must  imagine  the  valleys  very  much 
shallower  and  narrower.  Moreover  the  English  Channel 
had  no  existence,  rivers  must  as  a  whole  have  drained 
eastward,  and  those  eastward  flowing  streams  would  be 
flanked  by  tributaries  flowing  from  Exmoor  on  the  one 
hand,  and  on  the  other  from  Dartmoor  and  the  southern 

ridges  which  still  bridged  the  channel  southwards,  and 
linked  the  hills  of  Cornwall  and  Devon  with  those  of 
Normandy  and  Brittany. 



CAAPTER    XIII. 

The   Bovey    Lake. 

South-west  of  the  Haldon  Hills,  occupying  the  surface 
of  a  broad  basin  surrounded  by  heights,  there  is  a  peculiar 
district  which  stretches  from  within  a  mile  of  Lustleigh  to 
Kingskerswell,  and  from  Blackpool  almost  to  Ideford.  It 
thus  measures  some  ten  miles  in  length  by  four  miles  in 
breadth.  About  a  mile  below  Chudleigh  Bridge  the  Teign 
enters  this  tract  about  a  mile  and  a  half  above  its  junction 
with  the  Bovey,  which  flows  in  from  the  north-west.  The 
district  is  low  lying  as  a  whole,  but  its  margins  climb  a 
long  way  up  the  slopes  of  the  surrounding  hills.  The 
Bovey  at  Bovey  Tracey  is  less  than  go  feet  above  sea 
level  and  the  Teign  at  Chudleigh  Knighton  is  less  than 
eighty.  The  deposits  which  characterise  the  district  are  at 
Heathfield  only  about  100  feet  above  the  sea,  but  at 
Blackpool  they  touch  the  300  foot  contour  line,  near 
Lustleigh  they  reach  445  feet,  near  Ideford  400  feet,  while 
on  Milber  Down  they  climb  up  to  the  500  foot  line. 

The  peculiar  character  of  this  part  of  Devon  is  not 
only  shown  by  its  distinct  type  of  vegetation,  its  industries 
are  also  unique.  Great  open  clay  pits  are  dotted  over  its 
surface,  and  the  tall  chimneys  of  several  flourishing  potteries 
stand  up  above  the  pines ;  clay  of  excellent  quality  is  raised 
in  very  large  quantities,  and  the  result  has  been  the 
opening  of  a  number  of  sections  of  the  greatest  interest. 

On  visiting  one  of  these  pits,  the  first  thing  that  strikes 
the  eye  is  the  fact  that  the  deposits  are  somewhat  irregu- 

larly stratified,  and  are  of  all  shades  of  brown  and  cream 
colour,  while  some  are  white  and  others  actually  black. 
Some  of  the  beds  are  mere  lines  of  colour  on  the  section, 
some  of  them  are  several  feet  in  thickness. 

It  has  long  been  known  that  the  brown  and  black 
colouring  matter  is  of  vegetable  origin,  and  many  of  the 
beds  are  good  lignite  which  can  be  used  as  fuel.  Indeed 
in  former  days  it  was  mined  at  Bovey  under  the  name  of 
Bovey  Coal,  and  was  used  in  the  local  cottages  as  well 
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as  the  Bovey  Potteries.  But  the  combustible  matter  always 
contains  enough  iron  pyrites  to  produce  an  unpleasant 
sulphurous  smell,  so  that  it  is  seldom  used  for  domestic 
purposes,  and  the  heating  power  of  a  ton  of  lignite  is  so 
much  less  than  that  of  a  ton  of  coal  that  its  use  has  been 
discontinued  in  the  potteries.  It  is,  however,  still  in  use 
for  driving  the  engines  used  for  hauling  purposes  in  some 
of  the  pits. 

The  whole  deposit  lies  in  a  hollow  of  the  older  rocks. 
North  of  Newton  Abbot  this  basin  has  been  eroded  in 
Culm  and  Devonian  strata,  and  south  of  the  town  its  base 

is  partly  Devonian,  but  chiefly  Permian  breccia. 
There  does  not  seem  to  be  any  place  where  the  actual 

depth  of  the  hollow  has  been  proved,  but  at  the  Bovey 
potteries  Mr.  Pengelly  showed,  in  his  classic  memoir  on  the 

Lignite  Formation  of  Bovey  Tracey,*  that  the  peculiar 
beds  extended  to  a  depth  of  215  feet  below  the  present  level 
of  the  sea.  More  recently  a  boring  put  down  by  Messrs. 
Candy  &  Co.,  at  the  Great  Western  Potteries,  close  to 
Heathfield  Station,  passed  through  520  feet  of  sands,  clays 
and  lignites,  without  reaching  their  base.  As  the  ground 
is  here  less  than  100  feet  above  sea  level,  the  basin  must 
now  descend  fully  400  feet  below  the  sea,  and  its  depth 
may  really  be  much  greater. 

There  are  three  great  open  pits.  The  great  so-called 

"  coal "  pit  at  the  Bovey  Potteries  was  the  scene  of  the 
careful  labours  of  Pengelly  and  Heer,t  but  the  bottom  is 
all  covered  with  a  sheet  of  water  and  the  sides  of  the  pit 
are  crumbling  away,  so  that  very  little  of  the  actual  bedding 
or  of  the  seams  of  lignite  can  now  be  seen.  A  mile  and 
a  half  south-east  comes  the  more  modern  excavation  of 
the  Heathfield  Pottery.  Here  it  is  easy  to  see  how  the 

surface  layer  consists  of  gravel,  known  locally  as  "  head," 
which  rests  on  an  eroded  surface  of  the  underlying  sands, 
clays  and  lignites.  But  the  lignites  are  here  only  represented 
by  thin  seams,  and  are  not  easily  recognised.  In  the 
Bovey  pit  Pengelly  described  72  distinct  beds  in  a  thickness 

*  Phil.  Trans.,  1862.       t  Op  cit. 
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Hcatbficld  Clay  Pit. 
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of  125   feet  exposed,    and  of    these    the  first  consisted  of 

7  feet  6  inches  of  gravelly  "  head." 
This  surface  coating  will  be  referred  to  later  on.  It  is 

quite  different  in  character  from  the  underlying  series,  and 
belongs  to  a  much  later  period. 

The  Bovey  beds  in  the  section  consist  of  an  upper 
series  of  alternating  sands,  clays  and  lignites,  then  1 1  feet . 
of  quartzose  coarse  sand  and  9  feet  of  clay,  and  below 
this  a  second  series  of  23  beds  of  clay  and  22  lignites.  It 
it  a  noticeable  fact  that  the  lignites  of  each  series  become 
thicker  as  they  are  lower.  Thus  the  bottom  bed  of  the 
upper  series  was  about  6  feet  thick,  the  lowest  reached  in 
the  second  series  measured  4  feet. 

Thoughout  the  whole  of  these  sections  the  dip  of  the 

beds  was  fairly  regular,  and  to  the  south-east,  but  it  is 
probable  that  this  is  only  a  local  feature.  At  Woolborough 
a  seam  of  lignite  some  feet  thick  has  been  observed  dipping 
north-east,  and  other  directions  have  been  observed  else- 
where. 

The  best  section  now  open  is  a  very  fine  one  in  a 
large  pit  east  of  the  road  from  Chudleigh  to  Kingsteignton, 
about  half  a  mile  north  of  the  milestone  which  marks 

three  miles  to  Chudleigh.  To  see  the  section  to  the  best 
advantage  the  cart  track  should  be  followed  through  the 
wood  right  round  the  margin  of  the  pit,  which  is  on  the 
right,  and  hidden  by  a  mound  of  refuse.  On  reaching  the 
northern  end  the  track  suddenly  turns  eastwards  to  some 
huts  used  as  offices.  Here  is  a  fine  view  of  the  workings, 
and  of  the  sections  shown  on  the  terraced  end  of  the  pit, 
where  clay  and  lignite  are  being  dug. 

It  will  be  at  once  noticed  that  the  principal  beds  lie 
in  a  basin,  rising  sharply  on  each  side.  The  curve  of  the 
lower  beds  is  smooth  and  regular,  but  an  important  fact 
is  immediately  obvious,  namely,  that  the  upper  beds  show 
folds  and  even  crumples  which  are  not  shown  by  those 
they  rest  upon.  It  looks  almost  as  if  these  upper  beds 
had  slipped  down  in  the  cup  formed  by  the  lower,  and 
had  puckered  themselves  in  the  process.  To  some  extent 
this  may  have  happened,  but  some  of  the  disturbances  are 

M 
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still  more  suggestive  of  a  sinking  of  the  upper  beds  dur- 

ing the  rotting  and  consolidation  of  the  lower — an  action 
much  like  that  described  in  the  last  chapter,  but  due  to 
the  uneven  shrinkage  of  the  substratum  rather  than  any 

removal  of  its  substance  by  percolating  water.* 
The  base  of  the  section,  which  can  be  best  seen  from 

the  floor  of  the  pit,  consists  of  a  thick  bed  of  good  clay, 
over  which  lies  a  seam  of  lignite  which  is  used  as  fuel  in 

the  engine-house  to  do  the  hauling  throughout  the  works. 
Along  the  eastern  margin  of  these  Bovey  beds,  every 

here  and  there  they  are  seen  to  be  flanked  by  deposits  of 
coarse  sands  and  gravels,  with  layers  of  white  clay  and 
coloured  sands  and  containing  well  rounded  Chalk  flints 
and  Greensand  chert,  together  with  radiolarian  chert  and 
other  pebbles  derived  from  the  older  rocks.  There  is  an 
exposure  described  by  Mr.  Clement  Reidf  not  far  from 
Combe  Hill  Cross. 

At  Milber  Down,  Woolborough  Church,  and,  turning 
westwards  along  the  southern  edge  of  the  basin,  again  at 
Staple  Hill  precisely  similar  beds  are  shown. 

In  every  case  these  gravelly  strata  dip  as  if  they  formed 
the  floor  of  the  Bovey  deposit,  and  were  continued,  at 
least  some  distance,  beneath  the  clays  and  lignites.  That 
they  have  not  hitherto  been  traced  is  doubtless  due  to  the 
fact  that  all  borings  which  are  put  down  are  effected  with 

the  object  of  finding  good  beds  of  clay,  and  would  be  dis- 
continued on  coming  into  the  increasingly  sandy  beds 

which  form  the  gradation  into  the  gravels.  It  is  noticeable 
that  these  basement  beds,  if  such  they  are,  have  not  been 
found  along  the  northern  edge  of  the  basin,  where  the 
clays  apparently  end  up  abruptly  on  the  Culm. 

These  marginal  gravels  have  been  much  discussed. 
They  have  been  thought  to  belong  to  the  same  period  as 

the  "  head,"  but  there  is  nothing  to  connect  the  two. 

*I  am  indebted  to  Messrs.  Watts,  Blake  and  Beam,  the  proprie- 
tors of  this  pit,  for  permission  to  secure  the  illustration  and  to 

examine  the  workings. 

t  Quart,  your.  Geol.  Soc.,  1898,  p.  235. 
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Mr.  Clement  Reid*  has  shown  pretty  conclusively  that 
they  are  really  of  the  same  age  as  the  gravels  of  the 
Haldon  plateau,  that  is  to  say  they  are  Eocene,  and  there- 

fore belong  to  the  same  or  an  earlier  time  than  the  clays 
and  lignites.  They  may  be  shore  deposits  of  the  same  age 
as  the  lignites,  or  they  may  be  what  they  seem  to  be,  the 
basement  beds  of  the  whole  series. 

The  age  of  the  clays  and  lignites  has  also  been  much 
discussed.  Mr.  Pengelly,  in  1862,!  came  to  the  conclu- 

sion that  they  were  of  Miocene  age.  This  determination 
was  based  upon  an  investigation  by  Dr.  Heer,  of  the 

numerous  plant  remains  and  solitary  beetle's  wing  case, 
which  were  found  during  his  researches  at  Bovey.  No 
shells,  no  bones  of  animals  have  ever  been  found  in  the 

Bovey  beds — a  fact  which  must  be  attributed  to  the  water 
being  highly  charged  with  humic  acid,  which  would  rapidly 
dissolve  any  calcareous  shells  or  bones.  But  the  plant 
remains,  though  rarely  well  preserved,  are  abundant  enough. 
Ferns  of  the  osmunda  kind,  oaks,  cinnamons,  laurels,  coni- 

fers, figs  and  palms  have  been  found,  and  were  identified 
by  Dr.  Heer  as  resembling  the  fossil  flora  of  certain 
continental  beds  which  belong  to  a  date  formerly  regarded 
as  Lower  Miocene,  but  now  known  as  Oligocene. 

More  recently,  Mr.  Starkie  Gardner^  points  out  that 
these  same  plants,  some  of  which  can  be  positively  identi- 

fied as  the  same  species,  are  to  be  found  in  the  white  pipe 
clay  seams  of  the  Bournemouth  cliffs,  which  are  of  undoubted 
Bagshot  age. 

It  seems  then  that  the  whole  of  these  Bovey  deposits, 

except  the  "  head,"  are  of  the  same  general  age  as  the 
gravels  of  the  plateau  of  Eastern  Devon,  and  must  there- 

fore be  a  local  variation  of  those  deposits  whose  peculiar 
characters  are  due  to  local  circumstances  which  modified 

the  conditions  under  which  they  were  formed.  What,  then, 
were  these  local  circumstances  ? 

There  is  a  general  agreement  that  the  basin  was  originally 
a  lake.  No  other  hypothesis  will  account  for  the  fairly 

*  Op.  cit.      f  OP-  cit-        I  Quart,  your.  Geo.  Soc.,  1879,  p.  227. 
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regular  stratification  of  the  various  beds.  Where  the  gravels 
lie  the  incoming  streams  must  have  been  fairly  rapid,  and 
it  is  not  at  all  unlikely  that  these  gravels  really  mark  the 

positions  where  the  feeding  streams  entered  the  land-locked 
sheet  of  water.  The  coarser  sediment  would  soon  settle, 
the  finer,  particularly  the  fine  mud  which  was  to  make  the 
clays,  would  be  evenly  strewn  nearly  all  over  the  basin. 
At  intervals  there  must  have  been  long  periods  during  which 
nothing  entered  the  lake  except  vegetable  matter,  and  that 
must  have  been  brought  abundantly.  Hence  the  streams 
must,  as  a  rule,  have  been  too  sluggish  or  too  small  to  have 
much  carrying  power.  Slowly  their  carrying  power  increased. 
Floods  capable  of  strewing  clay,  or  even  sand,  over  the  lake 
bottom  increased  in  frequency,  and  the  lignites  became 
thinner  and  less  pure.  But  after  an  interval  the  old  con- 

ditions were  re-established  and  the  upper  series  of  lignites 
and  clays  laid  down. 

The  Bovey  basin,  however,  lies  some  hundreds  of  feet 
below  the  top  of  Haldon,  and  the  bottom  of  the  hollow  in 
the  Palaeozoic  rocks  must  be  at  least  500  feet  lower  still. 
How,  then,  can  we  account  for  the  fact  that  Haldon  was 
capped  by  Greensand,  and  that  by  Chalk,  while  neither  of 
them  are  to  be  found  among  the  Bovey  beds,  though  relics 
of  both  are  abundant  in  the  marginal  gravels  ? 

Had  the  Bovey  beds  been  of  Oligocene  age  it  would  be 
easy  to  suppose  that  the  whole  basin  was  formed  after  the 
plateau  gravels  had  been  produced.  But  the  identification 
of  both  as  Eocene  puts  an  entirely  different  complexion  on 
the  matter.  The  Bovey  beds  ought  to  be  underlain  by 
Greensand  and  by  flint  rubble  like  that  of  Haldon.  But 
they  are  not.  There  may  be  some  portions  of  both  buried 
away  under  the  clays  of  Heathfield,  but  neither  Greensand 
nor  Chalk  peeps  out  on  either  side. 

It  has  been  explained  in  a  previous  chapter  that  the 
erosion  of  the  rising  sea  floor  would  begin  nearest  the  old 
shore,  would  be  most  rapid  along  the  streams  and  on  the 
steeper  slopes,  and  least  of  all  on  elevated  flat  tracts. 

Now  the  base  of  the  Eocenes  on  Haldon  at  present 
reaches  down  to  the  600  feet  contour.  If  we  add  on,  say 
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200  feet  for  the  chalk  which  has  been  removed  by  solution, 
we  can  then  calculate  the  difference  in  level  between  the 
base  of  the  Eocene  on  the  plateau  and  the  base  of  the 
Bovey  beds.  Put  it  for  the  sake  of  argument  at  1500  feet. 
If  now  we  suppose  that  when  the  land  began  to  rise,  and 
the  Haldon  gravels  were  the  beach  line,  the  general  east- 

ward slope  was  about  five  degrees  steeper  than  it  is  now, 
we  bring  the  two  to  a  common  level.  Five  degrees  is  only 
a  small  angle,  and  the  difference  may  well  have  been  greater, 
and  the  sequel  will  show  that  there  are  good  and  sufficient 
reasons  for  thinking  that,  as  a  matter  of  fact,  there  was  a 
substantial  decrease  in  the  slope  at  a  later  date. 

If  we  now  bear  in  mind  that  all  the  surrounding  heights 
must  have  been  much  loftier,  we  get  at  first,  steep  slopes, 
and  therefore  great  erosive  power,  for  the  streams  flowing 
down  from  Dartmoor  and  from  the  southern  hills  between 
Newton  Abbot  and  Ashburton.  Moreover,  the  western  land 
extended  far  beyond  the  present  limits  of  Devon,  and  it  is 
almost  certain  that  the  rivers  coming  into  the  Bovey  region 
from  the  west  were  far  more  important  than  the  Bovey  at 

the  present  day.  It  has  been  shown  by  Mr.  Jukes-Browne* 
that  the  Dart  probably  did  not  turn  aside  from  its  eastward 
course,  as  it  now  does,  but  wended  its  way  by  Bickington 
to  join  the  Bovey  in  the  old  lake  basin.  But  this  is  not 
material  to  our  argument,  it  would  only  strengthen  the 
erosive  actions  and  so  help  their  work. 

The  valleys  down  which  these  rivers  flowed  would  be 
rapidly  cleared  of  all  remnants  of  any  beach  material  left  by 
the  retreating  sea,  and  by  the  time  the  waves  were  ebbing 
and  flowing  over  Haldon,  much  of  the  Chalk  and  possibly 
also  the  Greensand,  both  of  which  must  have  spread  some 
distance  westwards,  would  have  been  cleared  away. 

This  erosion  would  go  on  until  the  bottom  of  the  valley 
reached  down  either  to  the  shore  level,  or  to  the  level  of 
any  barrier  which  existed  lower  down  the  stream.  The 
valley  drains  at  present  across  the  ridge  of  Permian  breccias 
through  the  gap  occupied  now  by  the  estuary  of  the  Teign. 

*Quart.  Jour.  Gcol.  Soc.,  1904,  p.  333. 



1 66  The  History  of  Devonshire  Scenery. 

Probably  this  was  the  course  then  followed,  and  the  valley 
was  eroded  to  the  level  of  the  hard  resisting  ridge.  This 
was  the  first  stage  in  the  process,  and  it  is  a  necessary  step 
to  account  for  the  removal  of  the  Cretaceous  rocks ;  but  it 
should  not  be  forgotten  that  we  suppose  the  base  of  the 
Bovey  valley  to  be  level  with  the  top  of  the  obstructing 
ridge,  which  might  itself  be  nearly  level  with  the  top  of 
Haldon. 

As  the  upheaval  progressed  further  east  it  is  most  likely 
that  the  general  slope  of  the  country  decreased.  Indeed,  it 
is  believed  on  excellent  grounds  that  a  large  part  of  the 
Bagshot  Sands,  and  of  the  sands  and  gravels  of  Dorset  were 
formed  in  shallow  shore  lagoons  rather  than  the  shore  of  a 
rapidly  deepening  sea.  Hence  we  must  not  suppose  that 
Southern  England  arose  at  the  same  vertical  rate  from 
Devon  to  Hampshire.  The  records  suggest  rather  that  the 
movement  resulted  in  a  greater  uplift  in  the  east  than  in  the 
west,  with  the  result  of  a  distinct  and  gradual  dimunution 
of  eastward  slope. 

The  result  would  be  to  raise  the  hard  barrier  which  lay 
further  down  across  the  Bovey  river  above  the  bottom  of 
the  Bovey  valley,  thereby  converting  it  into  a  lake,  and 
lifting  the  Haldon  gravels  above  their  continuation,  a  move- 

ment which  would  also  lessen  the  slope  of  the  streams 

above  the  lake,  reducing  their  carrying  power  and  so  chang- 
ing their  load  from  sand  and  gravel  to  fine  clay  and 

lignite. 
If  this  really  represents  the  course  of  events,  the  Bovey 

gravels  might  be  the  true  contemporaries  of  the  Haldon 
deposits  and  really  coaeval  with  the  London  Clay  or  still 
earlier  Eocene  deposits,  while  the  clays  and  lignites  of  the 
old  lake  were  the  local  representatives  of  the  Bagshot 
beds  of  Bournemouth  and  the  Isle  of  Wight. 

It  may  well  be  asked  why  we  should  attribute  the 
erosion  to  the  Bovey,  possibly  aided  by  the  Dart,  when 
we  have  the  Teign  coming  in  from  the  north.  The  answer 
is  that  in  those  days  the  Teign  followed  a  different  direction, 
and  the  north  and  south  portion  of  its  course  was  occupied 
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only  by  a  comparatively  trifling  stream.*  This  accounts 
for  the  absence  or  insignificance  of  the  marginal  gravels 
on  the  north,  to  which  attention  has  been  already  drawn. 

There  is  no  question  that  the  Bovey  beds  are  lacustrine, 
and  there  is  no  other  way  in  which  a  lake  in  such  a  position 
can  be  accounted  for  at  such  a  time.  Lakes  are  formed 

in  other  ways  than  that  which  we  have  supposed.  They 
may  be  formed  by  a  local  subsidence.  If  this  had  been  the 
case  the  Cretaceous  rocks,  or  at  least  the  Greensand,  should 
have  been  preserved,  and  indeed  marine  Eocene  deposits 
should  have  covered  and  protected  them. 

Ice  action  in  any  form  is  out  of  the  question,  as  it  is 
incompatible  with  the  undoubtedly  warm  climate;  and  the 
only  other  way  of  accounting  for  the  formation  of  a  lake 
basin  would  be  to  call  in  an  imaginary  earthquake  or  other 
agent  to  produce  a  huge  landslip  further  down  the  valley 
whereby  the  course  of  the  river  might  be  blocked.  Of  such 
a  catastrophe  we  have  no  evidence  whatever,  and  it  is 
indeed  most  improbable. 

On  the  other  hand  we  have  conclusive  evidence  of  a 

difference  in  the  rate  of  upheaval  not  much  later  on,  when 
the  movements  in  the  west  were  actually  converted  into  a 
subsidence,  and  the  southern  and  eastern  counties  were  con- 

siderably affected.  A  beginning  of  these  movements  is 
indicated  by  an  oscillation  from  estuarine  conditions  to 
marine,  and  by  the  occurrence  of  Purbeck  pebbles  in  the 
gravels  of  Dorset.  This  must  mean  that  Greensand  and 
Chalk  had  been  eroded  away,  and  Purbeck  beds  laid  bare, 
at  the  time  when  those  gravels  were  produced,  and  that 
time,  we  already  know,  was  the  date  at  which  the  Bovey 
beds  were  accumulating  in  Devon.  The  Purbeck  beds 
could  not  be  eroded  without  a  considerable  upheaval,  and 
this  was  probably  the  earlier  stages  of  an  earth  movement 
which  assumed  much  greater  importance  later  on,  and  which 
was  accompanied  by  very  important  changes  in  the  far  west. 

If  the  alteration  in  the  slope  was  not  «a  continuous  change, 
and  it  is  most  unlikely  that  it  should  have  been  unvaried, 

*  Jukes-Browne,  Op  cit. 
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but  was  brought  about  by  somewhat  rapid  movements 
followed  by  a  long  pause,  and  so  on,  we  have  an  explanation 
of  the  division  of  the  lignites  into  the  upper  and  lower  series 
first  recognized  by  Pengelly. 

It  must  be  pointed  out  that  the  identification  of  the 
Bovey  plants  as  Eocene  is  not  unquestioned.  Thus  Geikie 

says,*  "  one  cannot  say  that  the  botanical  evidence  is  con- 
clusive, for  the  species  are  few  and  greatly  need  re-examina- 

tion ;  "  and  again,  "  In  the  meantime,  however,  these  various 
plant-bearing  deposits  are  retained  here  in  the  Oligocene 
series,  as  possible  equivalents  of  the  brown-coal  and  molasse 

of  the  Continent." 
If  we  put  the  botanical  argument  entirely  aside,  and 

consider  only  the  physical  reasoning  and  deductions  based 
on  the  mineral  compositions  of  the  gravels,  it  would  seem 
that  the  first  deposit  of  the  rolled  gravels  of  Haldon  and  the 
erosion  of  the  lake  basin  must  both  have  been  early  Eocene, 
while  the  subsequent  deposit  of  the  Bovey  clays  and  lignites 
must  represent  a  later  date.  Whether  this  later  date  was 
Middle  or  Upper  Eocene,  or  whether  deposition  was  still 
taking  place  in  Oligocene  time  is  a  matter  of  little  moment. 

The  Haldon  deposits  themselves  are  difficult  to  date. 
There  is  no  doubt  that  Mr.  Clement  Reid  is  right  in  fixing 
the  age  of  the  rounded  gravels  as  Eocene,  but  those  gravels 
then  rested  on  Chalk.  The  solution  and  removal  of  this 
substratum  must  have  taken  a  vast  time,  and  it  is  more  than 
probable  that  the  Eocene  gravels  did  not  attain  their  present 
position  on  the  Greensand,  or  their  present  confused  admixture 
with  unworn  flints,  until  a  much  later  date.  In  Dorset  the 
underlying  Chalk  still  survives,  and  remnants  of  it  are 
to  be  found  at  Offwell,  Brice  Moor,  Membury  and  Salcombe 
Regis.  Its  final  disappearance  from  Peak  Hill  and  much 
of  the  Blackdown  Hills  must  be  regarded  as  only  recently 
complete. 

*Text  Book  of  Geology,  p.  1251,  Ed.  IV. 
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The  Rivers  of  Devon. 

If  we  examine  a  map  of  Devonshire  on  which  the  rivers 
are  clearly  shown,  we  notice  in  the  first  place  that  streams 
radiate  in  all  directions  from  Dartmoor,  or  rather  from  the 
western  edge  of  Dartmoor;  and  that  another  set  arise 
near  the  northern  coast  line  and  wend  their  way  south- 

wards. We  should  have  expected  that  the  dome  of  the 
Moor,  to  which  reference  has  been  repeatedly  made,  would 
give  rise  to  a  radiating  water  system,  and  the  Exmoor 
ridge  should  similarly  be  a  watershed,  and  both  features 
should  be  older  than  Cretaceous  days.  But  we  soon  find 
other  things  which  we  should  not  expect. 

The  Torridge  behaves  in  a  most  eccentric  manner. 
The  sources  of  some  of  its  head  feeders  are  only  a  couple 
of  miles  south  of  Clovelly,  and  it  then  flows  south-east  as 
if  it  were  making  for  the  strip  of  red  land  which  ends  up 
at  Hatherleigh,  but  just  before  reaching  that  town  it  turns 

sharply  to  the  north-east,  and  then  north,  and  follows  a 
tortuous  course  to  Torrington  and  Bideford.  Its  whole 
course  measures  about  fifty  miles,  but  at  Torrington  it  is 
only  seven  miles  from  a  point  more  than  thirty  miles 
higher  up  the  stream.  The  Taw  also  presents  some  anoma- 

lies. Rising  on  Dartmoor,  it  flows  nearly  due  north  past 
North  Tawton.  Near  Brushford  it  turns  to  the  east,  and 
then  sweeps  round  at  its  junction  with  the  Yeo  to  flow 
north-west.  At  South  Molton  Road  Station  it  meets  the 
Bray,  a  stream  which  has  flowed  almost  due  south  from  its 
source  on  Exmoor.  The  Taw  pursues  its  north-western 
journey,  twisting  through  its  deep,  wooded  valley  until  it 
turns  sharply  to  the  east  on  reaching  its  estuary  at  Barn- 
staple.  It  is  noticeable  that  the  valley  of  the  Torridge  is 
continued  by  the  gully  up  which  the  railway  runs  from 
Braunton  to  Morthoe  and  that  of  the  Taw  is  similarly 
matched  by  the  course  of  Bradiford  water  and  the  Colom 
stream  to  Bittadon. 
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If  the  courses  of  these  two  rivers  and  their  tributaries 
are  traced  on  a  sheet  of  paper  without  any  indication  of 
the  direction  of  flow,  or  of  the  present  coast  line,  they 
suggest  irresistibly  the  idea  that  they  are  streams  rising  in 
the  north  and  flowing  south-eastward  in  the  direction  of 
Crediton. 

The  Barle  and  the  Exe  flow  south-eastwards  until  their 
junction  near  Dulverton,  and  then  instead  of  taking  the  broad 
hollow  followed  by  the  Great  Western  Railway  to  Wivelis- 
combe  and  Taunton,  the  river  plunges  into  the  gorge  which 
sweeps  round  through  the  hard  Culm  hills  as  if  it  meant 
to  go  round  by  Bampton.  On  meeting  the  little  stream 
of  the  Bathern,  it  turns  sharp  round  to  the  south  and  west 
through  the  deepest  part  of  its  gorge  and  thence  wends  its 
way  southwards  to  Tiverton.  Here  again  is  a  mystery. 
Why  does  it  not  flow  eastwards  along  the  broad  valley  to 
Tiverton  Junction  or  Cullompton  ?  Instead,  it  has  cut  its 
way  through  the  harder  Culm  past  Cadeleigh.  But  its 
strange  behaviour  is  not  ended.  On  reaching  the  neigh- 

bourhood of  Brampford  Speke,  why  does  it  not  turn  east- 
ward by  way  of  Rewe,  Broadclyst  and  Clyst  Honiton, 

instead  of  making  an  equal  turn  in  the  opposite  direction  to 
cut  its  deep  valley  from  Stoke  Canon  to  Cowley  Bridge  and 
Exeter  ? 

Similar  questions  may  be  asked  about  the  Teign  and  the 
Dart,  and  we  have  already  referred  to  the  probability  that 
both  these  streams  have  been  deflected  from  their  ancient 
courses. 

Still  another  problem  is  presented  by  the  vast  size  of 
some  of  the  valleys  now  occupied  by  insignificant  streams, 
while  much  larger  rivers  flow  through  comparatively  trifling 
hollows.  Either  they  cannot  belong  to  the  same  date,  or 
the  relative  powers  of  the  streams  have  changed. 

It  has  been  pointed  out  that  as  the  floor  of  the  Creta- 
ceous sea  rose  and  became  the  early  Eocene  land,  the 

streams  still  flowing  over  the  unsubmerged  part  of  the 
ancient  continent  would  tend  on  the  whole  to  resume 

possession  of  their  former  channels.  This  they  would 
necessarily  do,  unless  those  old  valleys  were  entirely 
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obliterated,  or  the  general  slope  of  the  emerging  country 
was  different  from  what  it  had  been  before  submersion. 

In  the  Devonshire  area  it  has  been  shown  that  in  all 

probability  neither  event  would  have  taken  place.  The 
main  valleys  would  still  be  hollows,  and  the  slope  of  the 
country  would  be  towards  the  east.  North  of  the  Exmoor 
ridge,  which  must  have  extended  beyond  Lundy,  lay  a 
broad  valley  occupied  most  likely  by  a  large  river  which 
flowed  eastward  south  of  the  Mendips  on  its  way  to  the 
eastern  sea.  In  the  English  Channel,  some  distance  south 
of  the  Start,  another  great  river  followed  a  somewhat  parallel 
course. 

Throughout  Devonshire,  except  for  the  dome  of  Dart- 
moor, the  rivers  must  have  wended  their  way,  on  the  whole, 

eastwards ;  either  to  join  one  or  the  other  of  these  two 
great  streams,  or  they  may  have  gathered  together  to  form 
a  third  which  ultimately  debouched  not  far  from 
Dorchester. 

Consider  now  the  small  rivers  which  drain  the  eastern 

plateau,  the  Axe  and  the  Otter.  At  the  present  time  the 
plateau  has  a  certain  slope  towards  the  channel,  but  the 
rivers  do  not  follow  this.  They  run  obliquely  across  it. 
Moreover  there  are  good  reasons  for  believing  that  the 
southward  slope  was  the  result  of  the  considerable  earth 
movements  which  came  later  on  and  gave  the  channel  its 
present  westward  inclination.  When  the  plateau  emerged 
therefore,  it  must  have  sloped  eastward,  and  the  streams 
crossing  it  must  have  flowed  down  hill,  which  means  in  the 
opposite  direction  to  that  they  follow  now.  If  either  of 
these  streams  is  followed  to  its  source  it  will  be  found  to 

end  in  a  dry  valley,  well  below  the  plateau  level,  which  is 
continued  through  the  dividing  ridge  into  the  valley  of  an- 

other stream  flowing  the  opposite  way.  There  cannot  be 
much  question  that  this  represents  what  in  Eocene  and 
following  times  was  the  actual  course  pursued.  The  Otter 
may  thus  be  regarded  as  a  former  tributary  of  the  Tone  or 

of  a  magnified  Parret  flowing  towards  the  south-east,  while 
the  Axe  may  have  flowed  direct  into  the  head  waters  of  the 
Dorset  Frome. 
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The  Taw  and  the  Torridge  present  a  more  difficult  case, 
If  we  examine  the  course  of  the  Torridge  where  the  Okement 

joins  it  at  its  south-eastern  bend,  we  find  the  Okement 
comes  in  from  the  south-east.  Let  us  go  a  short  way  up 
this  stream.  About  half  a  mile  before  reaching  Monk  Oke- 
hampton  a  broad  valley,  now  occupied  by  a  little  brook, 
comes  in  from  the  east.  If  this  valley  be  followed  it  leads 

The  Rivers  of  Devonshire. 

us  to  a  low  gap  in  the  divide  near  Winkleigh,  which  is  only 
about  a  couple  of  hundred  feet  above  the  present  level  of 
the  Torridge  where  we  left  it.  The  gap  leads  to  the  source 
of  a  tiny  tributary  of  the  Taw,  which  it  joins  about  two 
miles  above  the  junction  of  the  latter  with  the  Yeo.  In  the 
angle  between  the  Taw  and  the  Yeo  there  are  several 

channels  cutting  through  the  hills.  Through  any  of  these 
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the  river  may  easily  have  found  its  way  and  may  then  have 
continued  its  south-eastward  journey,  first  up  the  Yeo,  then 
by  Morchard  Road  Station  almost  along  the  line  now 
followed  by  the  South  Western  Railway  into  the  head  waters 
of  the  Greedy. 

Now  it  must  not  be  understood  that  there  is  any  absolute 
proof  that  the    course  traced   out   was  in  point  of  fact  the 

Probable  River  System  in  Early  Tertiary  Times. 

actual  track  of  the  Eocene  and  Post-Eocene  river.  There 
are  two  or  three  other  routes  by  which  the  connecting 
links  may  have  passed,  but  the  one  described  fits  best 
with  what  we  know  of  the  previous  structure  of  the  country 
and  follows  the  line  where  most  erosion  was  effected  before 

the  drainage  system  was  changed.  We  can  be  certain  that 
if  it  were  possible  to  fill  in  all  these  channels  to  a  depth 
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proportionate  to  the  erosion  which  the  present  rivers  can 
perform,  and  were  then  to  restore  the  general  eastward 
slope  of  the  whole  county,  such  would  be  the  direction  of 
flow.  The  estuary  of  the  Taw,  of  course,  would  not  exist, 
and  the  two  portions  of  the  Torridge,  the  Taw  and  its 
tributaries,  would  only  be  the  upper  feeders  of  the  Greedy, 
and  they  would  present  a  map  of  a  perfectly  normal  river  such 
as  we  should  have  expected  to  find  at  the  date  we  are  con- 

sidering. A  comparison  of  the  two  maps  shows  the  difference. 
The  greater  Greedy  thus  supplied  would  flow  down  its 

present  valley  to  St.  Gyres,  but  where  it  most  likely  went 
next  is  again  a  difficult  problem.  Bearing  in  mind  what 
we  have  said  as  to  the  general  eastward  slope  and  the 
certainty  that  the  high  plateau  was  continued  far  over  the 
present  English  Channel,  it  seems  unlikely  that  it  turned 
southwards.  Neither  can  it  well  have  flowed  over  the 

plateau.  We  should  look  for  its  ancient  valley  where 
the  removal  of  material  has  been  greatest,  that  is  to  say 
along  the  north-eastern  face  of  the  Blackdown  Hills. 

Along  the  valleys  of  the  Culm  and  Tone  an  amount  of 
erosion  has  been  effected  which  seems  far  too  great  for  the 
existing  streams  and  out  of  all  proportion  to  their  size. 
Not  only  have  miles  and  miles  of  Eocene  and  Cretaceous 
rocks  been  cleared  away,  but  the  Permian  sands  and  even 
the  Budleigh  pebble  bed  have  been  deeply  trenched. 

Along  this  track  then  it  seems  most  likely  that  the 
drainage  of  northern  Devon  went,  flowing  along  the  course 
of  the  Tone  to  join  the  river  of  the  Bristol  Channel  and 

turn  with  it  south-eastward  past  Yeovil  and  Yetminster,  also 
to  join  the  Frome. 

Again  we  find  we  can  thus  construct  a  normal  river 
map  such  as  would  be  likely  to  be  marked  out  on  a  new 
land.  The  principal  channels  would  lie  approximately  where 
we  have  other  reasons  for  thinking  they  would  be,  and  we 
supply  the  great  carrying  power  which  can  alone  account 
for  the  distant  travel  to  the  Dorset  estuary  of  the  heavy 
debris  of  northern  Devon. 

The  Exe  and  Barle  would  most  likely  turn  off  before 
reaching  Tiverton  to  join  the  main  stream  near  Sampford 
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Peverell,  and  the  Cadeleigh  Dart,  sweeping  round  by  Silverton, 
would  be  another  tributary  from  the  north.  The  estuary 
of  the  Exe  and  the  Clyst  would  be  marked  out  by  two 
southern  tributaries,  and  it  is  probable  that  the  overflow  of 
the  Bovey  lake  curved  northwards  and  formed  the  con- 

tinuation of  either  the  Otter  or  the  Axe. 

Mr.  Jukes-Browne  has  given  reasons*  for  believing  that 
the  Teign  continued  its  course  from  Clifford  Bridge  across 
the  ridge  near  Holcombe  Burnell  into  the  valley  of  the 
Alphin  brook  and  so  joined  the  Exe.  It  seems,  however, 
at  least  equally  likely  that  it  diverged  from  its  present  track 
near  Dunsford  Bridge  and  following  a  more  northerly 
direction  entered  the  present  valley  of  the  Exe  at  Exeter 
or  Cowley  Bridge,  and  then  swept  on  by  Stoke  Canon  to 
the  great  river  of  North  Devon.  If  so  it  would  have  been 
the  Teign  which  first  began  what  is  now  a  part  of  the 
valley  of  the  Exe.  Truly  a  strange  result,  but  one  which 
is  far  from  improbable. 

It  may  be  asked  why  we  suppose  always  that  the  rivers 
must  have  followed  existing  valleys.  The  reason  is  that 
a  valley  once  formed  tends  to  remain  a  valley,  and  can 
only  be  obliterated  by  means  which  do  not  seem  to  have 
been  brought  into  operation  in  Devon  since  the  Cretaceous 
submergence.  The  streams  which  excavated  them  may  be 
diverted,  the  direction  of  their  slope  may  be  reversed,  but 
unless  some  agent  is  set  to  work  capable  of  levelling  the 
hills,  or  of  filling  the  valleys  with  material  as  hard  and 
resistant  as  the  hills,  they  will  necessarily  remain  as  a 
record  of  the  past. 

The  exact  course  these  streams  followed  can  only  be 
traced,  if  traced  at  all,  by  a  laborious  research  on  the  valley 
gravels  more  recent  than  those  of  the  plateau.  This  has 

not  yet  been  done,  so  that  the  course  traced  in  the  fore- 
going pages  must  be  regarded  as  a  hypothesis  backed  up 

at  present  only  by  general  arguments,  and  as  the  alterna- 
tive which  seems  to  be  least  at  variance  with  the 

facts  at  present  known.  It  will  be  remembered  that  in 

*  Quart,  your.  Geol.  Soc.,  1904,  p.  319,  et  scq. 
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order  to  account  for  the  erosion  of  the  Bovey  basin  so  as 

to  form  a  lake,  we  found  it  necessary  to  assume  an  east- 
ward slope,  perhaps  five  degrees  or  more  steeper  than  at 

present.  It  is  significant  that  if  a  similar  tilt  were  given 
to  the  whole  of  North  and  Eastern  Devon,  together  with  a 
northern  inclination  of  the  southern  portion,  many  of  the 
changes  we  have  imagined  would  be  actual  facts,  even 
without  any  filling  in  of  the  channels  such  as  we  supposed 
when  dealing  with  the  Taw  and  Torridge. 

Such,  then,  is  a  probable  restoration  of  the  county 
itself.  But  through  Eocene  and  Oligocene  times  into  the 
Miocene  age  it  was  far  from  any  shore,  being  part  of  the 
high  ground  of  a  continent  which  included  almost  the 
whole  of  the  British  Isles  and  Western  France,  and  which 
was  linked  to  Greenland  and  America  by  way  of  Iceland. 
The  climate  through  all  that  long  time  was  tropical,  and 
all  sorts  of  strange  warm-blooded  animals  roamed  the 
luxuriant  forests  and  sheltered  in  the  caves.  In  Eocene 
times  these  animals  bore  little  resemblance  to  those  of  to- 

day, but  as  the  centuries  rolled  by  the  likeness  became 
stronger  and  stronger,  until  in  Miocene  days  we  find 
elephants,  rhinoceros,  anteaters,  hogs,  otters,  antelopes,  great 
tigers,  and  even  manlike  apes. 

The  early  Tertiary  periods  witnessed  some  of  the  most 
important  geographical  changes  which  the  world  had  seen. 
The  great  chain  of  mountains  which  dominates  Europe  and 
Asia  received  its  principal  uplift.  In  Eocene  time  a  broad 
deep  sea  had  extended  through  Europe  and  Asia  to  the 
Pacific,  a  sea  which  swarmed  with  Foraminifera  in  such 

abundance  that  their  remains  have  built  up  massive  lime- 
stones, called  the  Nummulite  limestone,  which  is  sometimes 

thousands  of  feet  thick.  Upheaval  of  this  tract  began  in 
the  Oligocene  period,  leaving  a  strip  of  sea  extending 
through  the  heart  of  Europe  to  the  Black  Sea  and  the 
Caspian.  A  further  and  greater  movement,  of  Miocene  date, 
raised  the  young  ranges  higher  still,  leaving  the  Black  Sea 
and  Caspian  as  remnants  of  the  Eocene  Mediterranean, 
while  the  Nummulite  limestone  rose  up  to  heights  of 
10,000  feet  in  the  Alps  and  16,000  feet  in  the  Himalayas, 
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Movements  on  such  a  scale  have  far  reaching  con- 
sequences. The  old  arrangements  of  land  and  water  were 

finally  destroyed,  and  the  modern  distribution  was  begun. 
Volcanoes  broke  out  in  new  directions,  one  line  being 

marked  by  outbursts  in  the  Auvergne,  the  Eifel  and  east- 
wards on  the  northern  side  of  the  rising  chain,  while  a  still 

more  northern  group  made  its  appearance,  either  in  Eocene 

or  Oligocene  time,  on  what  had  been  the  floor  of  the  north- 
ern end  of  the  Lias  sea.  Over  large  districts  in  northern 

England  and  Ireland  and  along  the  western  coast  of  Scot- 
land, innumerable  fissures  were  formed,  up  which  the  molten 

material  rose,  to  be  poured  out  in  flood  after  flood  until 
the  successive  sheets  of  basalt  reached  a  total  thickness  of 

at  least  3,500  feet.* 
These  sheets  of  lava  are  interbedded  here  and  there  with 

layers  of  tuff,  old  soils,  beds  of  lignite  and  so  forth,  show- 
ing that  they  were  erupted  on  land ;  and  the  plant  remains 

are  similar  to  those  of  Bournemouth  and  Bovey. 
The  Eocene  upheaval  had  apparently  left  the  eastward 

slope  of  the  British  area  unimpaired,  but  towards  its  close 
the  sea  was  pushed  southwards  from  the  district  round 
London  and  the  Weald,  a  process  which  was  probably 
synchronous  with  the  beginning  of  the  great  fold  which 
throws  the  Chalk  into  a  broad  trough  beneath  London  and 
a  great  arch  over  Kent,  Surrey,  and  Sussex.  An  arm  of  the 
central  European  sea  still  reached  into  the  Hampshire 
basin,  but  during  most  of  the  Oligocene  period  the  deposits 
which  accumulated  these  were  either  freshwater  or  estuarine 

in  character.  Indeed  the  Solent,  Spithead  and  the  country 

near,  were  the  broad  estuary  of  the  great  river  we  have  sup- 
posed to  have  received  the  drainage  of  northern  Devon. 

This  differential  movement  in  the  south-east  of  England 
indicates  that  change  of  slope  which  we  needed  to  explain 
the  Bovey  lake,  and  so  far  as  it  goes  it  shows  that  Geikie 
is  right  in  retaining  the  Bovey  beds  as  Oligocene. 

The  greater  Alpine  movements  of  Miocene  time  resulted 

in  a  still  greater  change.  Hitherto  the.  British  area  as  a 

*  Geikie,  "  Ancient  Volcanoes\of  Great  Britain"  Vol.  II,  p.  211. 
N 
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whole  had  drained  south  eastward,  but  the  eastern  sea  had 

disappeared  and  the  present  Atlantic  had  drawn  nearer. 
Considerable  earth  movements  took  place  along  our  southern 
shores.  The  old  Solent  Estuary  was  compressed  from  the 
south,  so  that  the  Bagshot  beds  of  Alum  Bay  and  Studland 
now  stand  vertical,  and  a  sharp  anticline  extended  through 
the  Isle  of  Wight  and  along  the  Dorset  Coast.  The  Chalk 
in  Dorset  was  even  cleaved  by  a  considerable  thrust  plane, 
while  the  Purbeck  rocks  near  Lulworth  Cove  were  crumpled 
and  puckered.  South  of  this  anticline  the  beds  in  the  Isle 
of  Wight  slope  gently  to  the  channel.  One  result  of  these 
changes  was  to  cause  the  drainage  of  the  channel  to  flow 
westwards.  The  south  western  part  of  Britain  was  tilted 
westwards,  while  its  southern  portions  were  also  inclined 

towards  the  south.  The  Bristol  Channel  and  St.  George's 
Channel  were  also  converted  into  broad  valleys  draining  into 
the  Atlantic,  and  a  broad  arm  of  the  North  Atlantic  pushed 
its  way  between  the  Faroe  Islands  and  Norway  until  it 
overflowed  even  parts  of  our  eastern  counties  and 
Belgium. 

Such  changes  were,  of  course,  not  suddenly  produced. 
They  must  have  been  going  on  for  some  time  and  may  not 
have  been  completed  until  the  close  of  the  Pliocene  period, 
or  even  later. 

But  such  reversals  of  the  direction  of  the  great  rivers 
cannot  be  effected  without  considerable  alterations  among 
their  tributaries,  and  it  is  to  some  part  of  Miocene  or  early 
Pliocene  times  that  we  must  attribute  the  changes  in  the 
drainage  of  Devon.  The  westward  subsidence  of  the  Bristol 

channel  drew  off  the  Taw  and  Torridge,  breaking  their  con- 
nection near  Winkleigh,  and  severing  the  Greedy  from  the 

Taw,  while  a  southward  tilt  of  the  rest  of  the  county,  due 
to  the  alteration  in  the  drainage  of  the  channel,  formed  a 
dividing  ridge  along  the  northern  edge  of  the  eastern  plateau. 
This  last  movement,  which  may  be  regarded  as  the  con- 

tinuation of  the  Isle  of  Wight  and  Purbeck  anticline,  would 
separate  the  Culm  from  the  Tone,  and  reverse  the  flow  of 
all  the  rivers  of  Eastern  Devon.  At  the  same  time  the  Exe 

and  Barle  would  be  affected  by  both  movements.  To 
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account  for  their  present  course  we  must  suppose  some 
minor  tributaries  had  partly  formed  the  channel  south  of 
Tiverton,  and  when  the  earth  movements  came  the  main 

stream  was  turned  aside  into  the  nearest  possible  approach 
to  a  south-western  course. 

The  deflection  of  the  Teign  and  the  formation  of  the 
Exe  estuary  may  have  been  brought  about  in  a  similar 
way,  which  would  also  account  for  the  turning  of  the 

Dart  away  from  the  filled-in  Bovey  lake  to  something  like 
its  present  course. 

It  will  be  noticed  that  nothing  has  been  said  of  the 
Tamar  and  its  tributaries.  The  reason  is  that  we  have 

no  reason  to  suppose  that  any  part  of  its  basin,  unless  it 
be  a  small  district  in  the  immediate  neighbourhood  of  Ply- 

mouth, had  ever  been  submerged  beneath  the  sea  since  the 
great  upheaval  in  Permian  time.  If  so,  it  is  a  much  older 
river  and  would  have  cut  so  deep  a  valley  through  the 
hard  rocks  which  form  its  banks  that  the  changes  in  the 
slope  of  the  land  would  be  too  small  to  affect  it. 

Alterations  in  the  geography  of  the  world,  such  as  we 
have  described,  would  naturally  have  a  profound  effect 
upon  its  climates.  We  are  not  surprised,  therefore,  to  note 
that  the  animals  and  plants  whose  remains  we  find  in 
Pliocene  deposits  show  that  the  period  was  a  time  of 

decreasing  warmth,  until,  at  its  end,  the  climate  was  some- 
what similar  to  what  we  have  at  the  present  day. 

Throughout  the  whole,  Devonshire  remained  well  above 
the  sea,  but  during  the  later  part  of  Pliocene  time  it  cannot 
have  stood  very  far  above  its  present  level.  Marine  Pliocene 
beds  are  found  at  heights  of  500  feet,  capping  some  of  the 
Kentish  Downs,  which  shows  that  there  must  have  been 
a  considerable  westward  expansion  of  the  North  Sea.  The 
fact  that  they  are  now  found  only  on  the  summits  of  the 
hills  is  an  illustration  of  that  principle  to  which  reference 
was  made  when  dealing  with  the  gravels  of  the  Devonshire 
plateau,  namely  that  it  is  on  the  hilltops  that  denudation 
proceeds  most  slowly. 

On  the  other  hand,  filling  a  cup-shaped  hollow  in  the 
older  rocks,  there  is  a  small  isolated  patch  of  similar  beds 
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at  St.  Erth,  in  Cornwall,  thereby  indicating  a  small  overlap 
from  the  Atlantic. 

But  the  carving  of  the  surface  of  Devon  went  on  with- 
out interruption.  Its  structure  in  all  except  the  smallest 

details  was  complete,  and  its  history  from  the  close  of  the 
Pliocene  age  until  the  present  is  merely  the  story  of  its 
outer  garb. 

As  the  Pliocene  period  drew  to  its  close,  glaciers  began 
to  form  on  all  the  northern  mountains  and  in  Wales. 

Slowly  they  grew  in  thickness  and  spread  further  and  further, 
and  insensibly  the  world  passed  from  the  Tertiary  Era  into 
the  Pleistocene  period,  with  the  great  age  of  Ice. 

The  Glacial  period,  as  it  is  called,  is  one  of  the  greatest 
puzzles  in  the  whole  oi  the  geological  record.  Books  and 
papers  too  numerous  to  count  have  been  written  upon  it, 
without  arriving  at  any  satisfactory  solution  of  its  cause. 
Some  attribute  it  to  a  cosmic  origin,  others  regard  it  as  an 
astronomical  event  due  to  exceptional  ellipticity  in  the 

earth's  orbit,  while  others  argue  that  changes  in  the  distri- 
bution of  land  and  sea,  by  modifying  the  winds  and  currents, 

would  be  enough  to  account  for  all  the  facts.  But  whatever 
theory  is  advanced,  and  however  well  it  may  seem  to  meet 
the  case  when  applied  to  any  particular  district,  none  has 
been  yet  devised  which  meets  with  general  approbation  or 
against  which  strong  arguments  cannot  be  found.  The 
cooling  seems  to  have  been  world  wide,  and  to  have  ended 
not  very  many  thousands  of  years  ago. 

Some  indications  of  ice  action  on  a  large  scale  have  been 
detected  in  the  Permian  or  Late  Carboniferous  rocks  of  India, 
and  some  geologists  have  thought  that  the  British  Permian 
breccias  indicate  the  effects  of  glaciers.  But  neither  of  them 
seem  to  point  to  an  age  of  cold  in  any  way  comparable  with 
that  of  Pleistocene  times,  which  stands  out  as  an  unique 
and  unexplained  epoch  in  the  development  of  the  world. 

One  thing  it  did  for  us.  It  prepared  the  world  for 
habitation  of  early  man  by  exterminating  a  large  proportion 
of  the  great  beasts  of  Tertiary  time.  Both  in  the  Old  World 
and  the  New  the  animals  of  Miocene  and  Early  Pliocene 
time  were  larger  and  fiercer  than  those  of  India  and  Africa 
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to-day,  and  some  of  those  whose  bones  are  unearthed  from 
the  Tertiary  beds  of  America,  Africa  and  Asia  must  have 
been  far  more  dangerous  antagonists  than  any  living  beast. 

At  the  culminating  period  of  the  cold,  a  vast  glacier 
covered  the  whole  of  Britain  down  to  the  Bristol  Channel 

and  the  Valley  of  the  Thames.  A  great  sheet  of  ice  flowed 
down  from  the  highlands  grinding  its  way  across  the 
lower  country,  smoothing  away  its  hills,  and  churning  its 
soil  into  a  great  sheet  of  clay  filled  with  ice-scratched  and 
rounded  boulders.  As  it  flowed  under  the  mountain  crags 
great  fragments  fell  on  its  surface  to  be  carried  far  and  wide, 
and  dropped  many  miles  from  their  source. 

In  our  eastern  counties  the  hills  were  thus  almost  planed 
away,  and  the  old  river  valleys  were  filled  in  with  debris, 
so  that  the  face  of  the  country  was  profoundly  changed. 

Not  so  in  Devon.  We  have  here  no  indication  of 

glacial  action.  No  ice-scratched  boulders,  no  ancient  moraines 
like  those  of  Wales  and  Cumberland,  no  undoubted  ice 
borne  blocks,  unless  we  count  as  such  a  few  great  boulders 
stranded  on  the  shore,  as  may  be  seen  at  Braunton  and 
Croyde.  In  the  east  and  north  of  England,  beneath  the 
soil,  we  come  in  a  foot  or  so  to  the  actual  rock  but  little 
altered.  In  Devon  the  rocks  are  often  rotted  and  weathered 

for  depths  of  20  to  50  feet  and  more.  The  deep  soils, 
formed  by  the  water  percolating  downwards  from  above 
through  countless  years,  show  plainly  that  no  ice  sheet 
has  ever  crossed  the  hills  and  vales  of  Devon. 

While  Northern  Britain  was  thus  buried  deep  under 
its  frozen  coat  the  climate  of  Devon  must  have  been  very 
severe.  The  snowfall  of  the  winter  must  have  gathered 

deep  on  Dartmoor  and  Exmoor,  then  more  lofty  than  they 

are  to-day,  and  in  the  early  summer  when  the  thaws  came, 

floods  of  water  bearing  a  heavy  burden  of  detritus  must 
have  rushed  seawards  down  all  the  valleys,  scooping  them 

deeper,  and  spreading  half  worn  gravels  widely  over  the 

lower  ground.  Hence  came  much  of  the  gravels  of  the 
lower  Exe  and  those  which  cap  the  cliffs  at  Exmouth  and 

Dawlish — the  valley  gravels  as  they  are  called  on  the 
survey  maps. 
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We  do  not  know  for  certain  at  what  height  the  country 
stood,  but  it  is  sure  that  some  of  the  raised  beaches  around 
our  shores  contain  shells  which  point  to  a  colder  cli- 

mate than  the  present,  and  the  agency  of  the  ice  foot  or 
shelf  of  ice  which  forms  around  an  arctic  shore  has  been 

appealed  to  in  order  to  explain  the  peculiar  features  of  some 
of  these  beaches*  and  to  explain  the  transport  and  sub- 

sequent stranding  of  the  erratic  blocks  of  Braunton  and 
Croyde.f 

On  the  other  hand  it  has  been  suggested  by  some  geolo- 
gists that  the  glaciation  was,  in  the  main,  due  to  great 

elevation  of  the  whole  of  Great  Britain  so  that  all  its 

higher  grounds  were  above  the  snow-line.  But  others  have 
expressed  the  contrary  belief  that  the  marks  of  ice  action, 
generally  attributed  to  a  glacier  moving  over  the  land,  are 
really  due  to  fleets  of  icebergs  grinding  their  way  over  the 
shallows  as  they  drifted  with  the  currents  of  an  arctic  sea. 

Strewn  over  the  hill  sides  we  find  the  numerous  patches 
of  little  worn  rubbly  gravel  which  may  be  attributed  to 
the  summer  thaws  acting  on  the  surface  of  a  soil  frozen 
to  a  depth  of  several  feet.  But  these  again  have  been 
otherwise  explained.  Murchison,  for  instance,  regarded  them 
as  having  been  produced  by  a  terrible  cataclysm  in  the  form 

of  a  great  wave-like  rush  of  water  all  over  the  country. 
Prestwich  believed  that  they  were  due  to  a  quiet  but  rapid 
submergence,  too  quick  for  the  waves  to  erode  the  loose 
surface  rock  as  they  rose,  and  too  slow  for  the  advance  of 
the  water  to  produce  a  similar  effect,  and  that  this  was 
almost  immediately  followed  by  a  sudden  upheaval,  so 
sudden  that  the  retreating  water  roared  seawards  on  every 
side  like  water  off  the  back  of  a  whale.  The  rapid  thaw  of 
a  heavy  snowfall,  and  a  deeply  frozen  ground,  would  soon 
produce  the  same  effect  if  repeated  year  by  year,  and  we 
prefer  an  explanation  which  depends  on  events  which  we 
know  occurred,  rather  than  any  which  demand  exceptional 
causes  not  otherwise  indicated. 

*  Pidgeon,  Quart,  your.  Geol.  Soc.,  1890,  p.  438. 
t  McKenny  Hughes,  Quart,  your.  Geol.  Soc.,  1887,  p.  657. 
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The  great  Ice  Age  waxed  and  waned,  and  as  the  climate 
improved  the  country  rose  again,  until  a  broad  bridge  must 
have  extended  from  England  to  France,  a  bridge  over  which 
the  European  animals  returned  to  populate  the  forests  and 
leave  records  of  their  presence  in  caverns  like  those  of 

Brixham  and  Kent's  Hole,  or  buried  in  the  river  gravels. 
Once  more  the  forests  spread  far  over  the  floor  of  the 
Bristol  Channel  and  around  the  shores  of  Cornwall, 
stretching  we  know  not  how  far  westward  towards  the 
Scilly  Isles. 

At  dead  low  water  of  spring  tides  there  are  numerous 
places  where  tree  stumps  have  been  found  in  the  position  of 
growth  with  their  roots  spreading  out  in  a  soil,  with 
fragments  of  trees  like  those  now  native  on  the  shore.  Beds 
of  peat  have  been  found  in  a  similar  situation.  Moreover 
the  actual  channels  of  the  Dart  and  the  Tamar  and  its 

tributaries  and  other  rivers  lie  deep  below  the  present 
bottom  of  the  sea  which  fills  them.  No  tidal  scour,  no 
action  of  the  present  streams  could  ever  have  scooped 
out  those  valleys  to  such  a  depth  beneath  the  sea.  They 
must  have  been  excavated  when  the  land  stood  at  a  high 
enough  level  for  the  rock  bottom  to  be  at  least  within  the 
reach  of  surface  movements.  This  may  have  been  before  the 
Glacial  period,  but  the  sides  of  the  submerged  valleys  conform 
to  those  now  seen  above  the  mud  and  sand  which  fill  the 

lower  part,  so  that  it  seems  almost  certain  that  the  valleys 
and  the  forests  are  both  Post-Glacial,  and  belong  to  the 
period  when  the  mammoth,  rhinoceros  and  hippopotamus 
wallowed  in  the  Exe,  and  when  lions,  bears,  hyaenas,  and 
wolves  prayed  on  the  bison,  reindeer  and  Irish  elk  around 
Torquay. 

The  heavy  snowfall  of  the  glacial  age  was  followed  by  a 
time  of  much  greater  rainfall  than  the  present.  Gravels  and 
sands  were  swept  headlong  from  the  hills  and  spread  out 

over  the  plains,  as  is  seen  in  the  "  head "  which  covers  the 
Bovey  clay.  The  deposits  of  glacial  time,  which  probably 
existed  in  hollows  and  flatter  ground,  were  scoured  away, 
and  the  deep  river  valleys  of  Pliocene  days  cut  deeper  still. 
But,  as  a  whole,  the  county  presented  much  the  same  features 
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as  we  see  to-day,  save  that  its  shores   lay  far   beyond   the 
present  coast  line. 

Among  the  remains  of  the  post-glacial  beasts  we  find,  for 
the  first  time  in  geological  history,  the  implements  and 
handiwork  of  man.  It  seems,  then,  that  the  vanished  land  of 

Lyonesse  is  not  an  empty  legend,  the  creation  of  some  ancient 

poet's  brain,  but  is  far  more  likely  a  tradition  handed  down 
by  word  of  mouth  through  the  ages  of  human  history  from 
men  and  women  who  had  hunted  in  its  forests  and  sheltered 

in  its  caves.  The  earliest  men  of  Britain,  long-armed  and 
narrow-headed,  uncouth  in  form  and  primitive  in  all  their 
ways,  but  undoubted  men,  who  by  their  advent  marked  the 
beginning  of  another  Era. 





Valley  of  the  Otter:   Honiton. 

Btndon  Landslip:  The  Great  Chasm. 



CHAPTER    XV. 

The  Modern  Scenery, 

The  ultimate  result  of  the  events  which  have  been  out- 

lined in  the  foregoing  pages  has  been  to  produce  a  greater 
variety  of  contrasted  types  of  scenery  than  can  be  found 
in  any  equal  area  within  our  shores. 

In  the  east  of  Devon  we  have  the  plateau  district, 
carved  out  of  the  Eocene  peneplain.  It  is  characterised  by 
flat  topped  hills  covered  with  a  shallow  stony  soil,  which 
has  often  been  left  untilled,  and  is  covered  with  ling  and 
heather,  chequered  with  groves  of  firs  and  pines. 

From  these  breezy  uplands  we  look  down  into  the  deep 
valleys  whose  sides  show  steep  slopes  near  the  summit, 
where  the  Eocene  and  Cretaceous  rocks  form  the  subsoil. 

These  precipitous  walls  are  also  generally  clothed  with  trees 
and  heath,  and  are  fringed  below  by  a  line  of  springs  and 
boggy  ground  which  marks  the  top  of  the  Lias,  or  the 
red  marls — that  is,  the  buried  peneplain  of  Jurassic  days. 

Below  this  line  the  slopes  are  generally  more  gentle,  and 
the  rest  of  the  valley  is  occupied  by  undulating  country,  most 
of  which  is  covered  with  verdant  meadows  and  tall 
deciduous  trees. 

The  southward  inclination  of  the  strata  has  caused  the 

coast  from  Pinhay  Bay  to  the  Haven  Cliff  to  be  fringed 
with  landslips.  Most  of  these  are  prehistoric,  but  some 
are  quite  modern.  Thus  on  Christmas  Day,  1839,  nearly 
forty  acres  of  land  broke  loose  at  Bindon  Farm  and  slowly 
moved  seawards.  The  Chalk  and  Greensand  here  rest  on  a 

surface  of  impervious  Rhaetic  clays,  and  after  an  unusually 
wet  year  the  fox  mould  was  reduced  to  the  condition  of  a 
quicksand,  and  collapsed  under  the  weight  of  the  overlying 
rocks.  A  great  block  of  nearly  fifteen  acres  slid  seaward, 
while  more  than  twenty  acres  either  subsided  into  a  great 
chasm  behind  the  block,  or  broke  up  into  tall  pinnacles  and 
stacks.  This  great  slip  was  followed  in  February,  1840,  by 
a  smaller  one  a  mile  further  east  where  the  Blue  Lias  forms 
the  base. 
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This  is  the  youngest  part  of  the  county,  and  dates,  as  has 
been  shown,  only  from  the  Eocene  upheaval.  Indeed  the 
present  direction  of  its  drainage  is  more  recent  still,  since 
it  must  be  traced  to  that  southward  tilt  in  the  middle  of 

Tertiary  time  which  was  the  last  great  modifying  factor  in 
the  history  of  the  district.  Nevertheless  it  should  not  be 
forgotten  that  at  least  some  of  the  lines  of  drainage  were 
originally  mapped  out  by  irregularities  of  the  emerging  sur- 

face, caused  by  the  remnants  of  the  hills  and  valleys  which 
must  have  marked  the  underlying  Jurassic  land  surface. 

The  Great  and  Little  Haldon  are,  of  course,  outlying 
fragments  of  this  eastern  plateau.  With  their  exception 
we  find  its  edge  looks  down  on  country  of  a  totally 
different  type. 

The  ridge  which  runs  through  Woodbury  Common, 

Aylesbeare  and  Whimple  up  to  Burlescombe,  marks  the  out- 
crop of  the  Budleigh  pebble  bed.  Until  within  compara- 

tively recent  days  it  also  must  have  been  crowned  by  a 
patch  of  greensand  and  a  strip  of  the  plateau.  But  this 
has  entirely  disappeared,  and  had  it  not  been  for  the 
coarse  and  porous  texture  of  the  pebble  bed,  and  the  en- 

during nature  of  its  component  parts  the  ridge  would  have 
been  reduced  to  an  undulating  country  like  that  on  its 
western  side.  The  stony  soil  and  exposed  position  fits  it 
for  the  growth  of  heaths  and  firs,  and  such  are  its 
characteristic  clothing  until,  further  north,  its  texture 
becomes  less  coarse.  Along  its  base,  where  the  underlying 
marls  crop  out,  we  have  the  inevitable  springs  and  bogs. 

All  across  the  red  land  until  we  near  its  limits,  we  find 
the  scenery  is  the  result  of  the  varying  texture  of  the  red 
rocks;  and  on  the  whole  it  may  be  regarded  as  a  larger 
instance  of  what  we  find  in  the  valleys  of  the  plateau. 

But  this  is  modified,  as  we  near  Exeter,  by  the  irregular 
appearance  of  low  hills  marking  the  outcrop  of  the  Permian 
lavas,  and  by  hills  of  Culm  which  rise  through  the  red 
sands  and  marls. 

The  Culm  hills,  as  we  have  shown,  must  have  been  there 
before  the  red  rocks  were  formed,  and  in  them  we  have, 
uncovered  to  our  view  after  two  whole  eras  of  geological 
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time  have  passed,  the  hills  and  valleys  of  Permian  time. 
Their  slopes  have  been  smoothed  and  rounded,  and  the 
bottoms  of  the  intervening  valleys  are  still  buried  out  of 
sight.  The  hard  and  contorted  Culm  has  resisted  the  wear 
and  tear  of  time,  the  rush  of  glacial  floods  and  the  action 
of  rain  and  frost,  better  than  the  more  friable  breccias  and 
sands ;  and  so,  little  by  little,  the  red  cloak  has  been  worn 
away  and  the  hills  have  grown  more  and  more  prominent 
as  they  have  been  uncovered. 

Now  this  difference  in  the  resisting  power  of  the  rocks 
is  much  less  marked  where  the  wear  and  tear  is  produced 
by  the  grinding  and  rubbing  of  gravel  upon  the  bottom  of 
a  stream,  than  it  is  when  the  agents  of  destruction  are  more 
gentle. 

This  is  how  the  channels  of  the  Greedy  and  the  Exe 
came  to  be  cut  through  the  Permian  ridge  of  Culm  which 
extends  across  them  both  near  Cowley  Bridge.  We  can  only 
suppose  that  the  courses  of  both  rivers  were  marked  out 
on  the  Eocene  peneplain  above  the  hills,  and  that  when 
the  streams  came  down  to  the  Culm  ridge  it  was  more  easy  to 
cut  right  across  it  than  to  clear  another  course  around  the 
barrier.  We  have  already  attributed  the  beginning  of  these 
gorges  to  some  southern  tributaries  of  the  Eocene  river, 
perchance  the  Teign,  but  they  may  not  have  reached  the 
Culm  ridge  when  the  southward  movement  came,  and  both 
Exe  and  Greedy  were  poured  southwards.  Those  gorges 
then  are  not  of  Permian  date,  but  far  later,  more  likely 
Miocene  or  Pliocene,  and  the  floods  of  the  great  Ice  Age 
probably  had  much  to  do  with  their  excavation. 

The  limestone  hills  of  Westleigh  and  the  neighbourhood 
are  again  partly  uncovered  Permian,  and,  if  so,  those  which 
lie  not  much  further  west  must  be  quite  uncovered  relics  of 
the  same  distant  age.  Indeed  all  the  broad  region  between 
Dartmoor  and  Exmoor  to  the  sea  at  Bude  must,  as  we  go 
westward,  differ  gradually  more  and  more  from  that  of 
Permian  days,  by  the  increasing  amount  of  wear  and  tear 
it  has  undergone,  as  it  has  been  longer  exposed  on  the 
surface.  We  have  no  reason  to  suppose  that  the  greater 
part  of  North  Devon,  including  Exmoor,  has  ever  been 
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covered  with  newer  deposits.  The  strip  of  red  land  which 
extends  by  Crediton,  and  the  smaller  tongue  at  Tiverton 
were  both  fjords  on  the  side  of  the  Permian  lake,  and  in 

the  former  there  were  probably,'  Cretaceous  deposits.  No 
trace  of  these  has  been  left  in  the  Tiverton  district,  and 
it  is  unlikely  that  there  ever  were  any  if  Mr.  Downes  is  right 
in  stating  that  there  are  no  flints  in  the  gravels  of  the 
upper  Exe.  The  Crediton  fjord  however  was  certainly 
occupied  by  the  waters  of  the  Cretaceous  sea,  for  relics  of 
its  presence  have  been  traced  to  Orleigh  Court,  not  far 
from  Torrington,  a  few  miles  from  the  small  patch  of  red  rock 
in  the  corner  of  Bideford  Bay.  The  work  of  the  great  North 

Devon  river  was  to  clear  this  away  and  lay  bare  the  pre- 
Cretaceous  surface,  which  must  in  turn  have  been  modified 

pre- Permian. 
This  ancient  country  is  extremely  uneven.  Its  rounded 

hills,  many  of  which  are  crowned  by  bleak  and  rather 
desolate  moors,  are  intersected  by  steep  sided  and  richly 
wooded  valleys,  whose  slopes  and  turns  have  been  determined 
by  the  varying  texture  and  irregular  structure  of  their 
crumpled  rocks. 

Close  to  the  northern  margin  of  the  Culm  district  there 
rises  up  a  long  line  of  high  dome  shaped  hills  which  all 
mark  outcrops  of  the  Culm  basement  beds  of  radiolarian 
chert  and  dark  limestone. 

North  of  this  line  we  reach  the  Exmoor  range,  the 

surviving  stump  of  the  mountain  ridge  of  the  Post-Carboni- 
ferous upheaval.  The  hardened  Devonian  rocks  of  which 

it  is  built  have  produced  scenery  of  quite  a  different  type. 

The  great  round-topped  hills  are  intersected  by  deep,  narrow, 
valleys  filled  with  luxuriant  woods,  still  the  home  of  the 
wild  red  deer.  The  great  boulders  which  fill  the  beds  of 
the  tumbling  streams  are  those  which  are  just  too  big  for 
the  winter  floods  to  bear  away,  but  after  a  stormy  day  it 
is  easy  to  hear  the  smaller  pebbles  rumbling  and  grating 
on  the  bottom  as  the  work  of  erosion  goes  on.  So  it  has 
gone  on,  at  one  time  more  rapidly,  at  others  slower,  ever  since 
the  range  was  formed.  Put  hundreds  of  feet  of  rock  into  the 
valleys,  and  pile  hundreds  upon  the  hills,  and  we  should 
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restore  the  features  of  Eocene  times.  Make  those  hundreds 
thousands  and  we  have  the  mountains  from  which  occasional 

torrents  swept  into  the  Keuper  Lake.  In  many  cases  we 
should  have  the  actual  courses  of  those  torrents,  for  none 
of  the  movements  we  have  described  as  having  taken 
place  in  the  Secondary  and  Tertiary  eras  were  abrupt 
enough  to  change  the  courses  of  streams  with  so  steep  a 
slope. 

Southward  across  the  Culm  country  we  come  to  Dart- 
moor, and  again  the  scenery  changes.  The  granite  is 

surrounded  by  a  ring  of  basement  Culm  and  Devonian 
rocks  which  have  been  more  or  less  baked  and  hardened 

by  the  heat  from  the  molton  mass.  This  altered  Culm 
produces  a  margin  not  unlike  Exmoor.  On  the  west  there 
is  the  splendid  valley  of  the  Tavy,  on  the  north  and  east 
the  gorges  of  the  Teign.  Further  south  are  the  similar  scenes 
of  Bickleigh  Vale  and  Holne  Chase. 

In  these  valleys,  carved  out  of  hard  rock,  some  of 
the  work  can  be  seen  to  be  effected  by  what  is  known  as 
pot-hole  action.  A  shallow  hollow  is  formed  on  the  bed 
of  the  stream,  or  a  few  large  boulders  happen  to  lodge  so 
as  to  form  a  kind  of  cup  into  which  the  water  pours  in 
such  a  way  as  to  produce  a  swirling  movement.  If,  now, 
some  stone  is  swept  into  the  cup  small  enough  to  be 
pushed  round  and  round,  but  too  large  to  be  easily  carried 
away,  it  slowly  abrades  the  rock,  forming  a  rounded  basin 

which  is  gradually  deepened.  Two  neighbouring  pot-holes 
enlarge  until  they  join  ;  then  the  division  clears  away  and 
in  time  the  process  begins  again. 

Lydford  Gorge,  where  the  little  Lyd  crosses  the  aureole 
of  altered  rock,  has  been  almost  entirely  made  by  this 
process.  The  narrowest  and  most  sombre  part  of  the  gorge 
shows  innumerable  smooth  rounded  sections  of  such  holes, 

some  of  which  are  far  better  than  any  diagram.  The 
stream  falls  and  rushes  along  the  bottom  of  a  chasm  from 
seventy  to  eighty  feet  deep,  and  in  places  not  more  than 
fifteen  feet  wide.  Truly  an  awe-inspiring  place  if  visited 
when  the  snow  is  thawing  quickly  on  the  moor,  or  after 
some  days  of  heavy  rain  when  the  swollen  waters  fill  the 
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great  crevasse  with  a  thunderous  roar,  and  the  black  walls 
are  dripping  wet  with  a  mist  of  spray. 

Lower  down,  where  the  ring  of  altered  rock  is  crossed, 
the  valley  opens  out,  but  narrows  again  where  it  nears  a 
patch  of  volcanic  rock,  and  then  gradually  opens  wider 
and  wider  as  the  rocks  become  more  distant  from  the  granite. 

The  granite  area  of  the  moor  itself  is  bleak  and  bare. 
It  contains  none  of  the  deep  wooded  vales  such  as  abound 
among  the  northern  heights,  and  the  summits  of  its  hills 
are  often  crowned  by  rugged  piles  of  naked  rock  called  tors. 

The  sandstones  of  Exmoor,  the  grits  of  the  Culm,  and, 
indeed,  most  rocks,  when  exposed  to  the  weather,  or  to 
water  which  has  percolated  through  the  soil,  break  up  into 
small  pieces  which  are  soon  rounded  into  pebbles.  With 
granite  this  is  the  exception  and  not  the  general  rule.  Again, 
granite  does  not  yield  to  abrasion  much  more  easily  than 
sandstone,  but  when  exposed  to  the  weather  it  has  nothing 
like  the  same  power  of  resistance.  The  contrast  is  well 
seen  in  the  ruins  of  Okehampton  Castle.  The  weather  of 
some  centuries  has  beaten  on  these  old  walls,  and  blocks 
of  granite  in  them  are  deeply  corroded,  so  that  they  can  be 
crumbled  away  and  bits  can  be  rubbed  out  of  them  with 

the  fingers,  but  other  stones  of  red  sand  from  Hather- 
leigh  seem  quite  unchanged,  and  still  show  the  marks 
of  the  mason's  chisel. 

Soft  rocks  like  the  unaltered  Culm  or  Devonian  shales 

are  very  easily  removed,  either  by  flowing  water,  or  by 
exposure  to  the  weather.  But  if  such  beds  are  intermixed 
with  grit  and  sandstone,  the  coarser  debris  these  produce 
is  not  easily  removed  by  the  weather ;  it  requires  the  action 
of  running  water.  If  sufficient  water  power  is  available  the 
hard  fragments  make  hard  pebbles  which  are  exactly  the 
tools  for  digging  away  the  river  bed.  Thus,  in  a  Culm  or 
Devonian  country  the  rivers  abrade  their  beds  rapidly,  but 
the  valleys  do  not  open  wide.  The  coarse  fragments  of 
the  harder  beds  must  lie  on  steep  slopes  before  they  can 
be  moved. 

If  the  shales  also  are  hardened  by  heat  they  resist  the 
weather  almost  as  well  as  the  grit,  but  both  yield  hard 
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pebbles,  and  the  result  is  deep  valleys  with  precipitous 
sides,  like  Fingle  Gorge  upon  the  Teign,  or  in  an  extreme 
case  the  narrow  fissure  made  by  the  Lyd. 

The  peculiar  properties  of  granite,  whereby  the  unde- 
composed  stone  is  hard  and  well  able  to  resist  abrasion, 
but  the  stone  itself  is  somewhat  easily  rotted  by  the 
weather,  results  as  a  rule  in  shallow,  wide  open,  valleys  with 
comparatively  gentle  slopes. 

This  weathering  of  the  granite  is  worthy  of  more 
consideration.  If  the  face  of  the  rock  on  one  of  the  projecting 
tors  is  examined  it  will  be  seen  that  the  feldspar  has 
become  opaque,  and  that  its  larger  crystals  with  the  larger 
grains  of  quartz  project  on  the  surface.  The  finer  matrix 
in  which  these  were  embedded  has  crumbled  away. 
Beneath  the  soil  it  is  no  uncommon  thing  to  find  this 
crumbling  has  penetrated  far  below  the  surface,  so  that  the 
rotten  rock  can  be  dug  out  with  a  spade,  but  the  process 
is  uneven.  The  granite  mass  is  naturally  split  up  by  joints 
into  great  more  or  less  cubic  blocks,  all  of  which  are 
large  and  heavy,  some  very  large  indeed.  Some  of  these 
blocks  seem  able  to  resist  the  action  of  weathering  agents, 
and  remain  practically  unchanged,  while  their  neighbours 
have  been  reduced  to  the  consistency  of  a  coarse  sandy  clay. 
Two  very  different  types  of  debris  are  thus  produced,  a  fine 
kind  easily  removed  from  a  slope  and  requiring  only  a 
gentle  stream  to  sweep  it  away,  and  an  exceedingly  coarse 
kind,  too  large  to  be  moved  by  anything  short  of  a  rushing 
torrent  in  heavy  flood.  There  is  hardly  any  of  that 
medium  sized  hard  debris  which  is  the  principal  product 

of  sandstones,  grits,  cherts  or  flints — material  small  enough 
to  be  fairly  easily  moved,  and  yet  coarse  enough  to  act 
as  efficient  abrading  tools,  such  as  was  the  chief  agent 
in  carving  the  deep  valleys  of  other  districts. 

Dartmoor  streams  are  therefore  thickly  cumbered  with 
these  great  boulders,  and  the  surface  of  the  moor  is  strewn 
with  them,  where  the  removal  of  overlying  and  surrounding 
crumbled  rock  has  left  them  lying. 

The  tops  of  the  hills  are  at  first  rounded,  showing  a 
convex  contour  which  becomes  concave  lower  down,  and 
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the  steepest  part  is  where  the  character  of  the  curve 
changes.  Now  with  such  a  mixture  of  very  coarse  and 
fine  debris  the  sides  of  the  hill  will  be  wasted  more 

rapidly  than  the  top,  and  the  concave  slopes  will  draw 
gradually  together  and  extend  higher  up  the  hill,  until 
they  reach  the  summit,  and  then  the  hill  becomes  pointed, 
with  slopes  which  get  steeper  as  they  near  the  top. 

At  the  top  of  such  a  hill  the  fierce  gales  of  winter 
drive  the  heavy  rains  with  great  violence,  and  soon  remove 
the  finer  products  of  decay,  leaving  nothing  but  a  pile  of 
the  unrotted  blocks.  A  pile  of  blocks  once  formed  protects 
the  granite  beneath  it  both  by  directly  shading  it  from 
rain,  and  still  more  by  the  absence  of  soil.  It  is  the 
products  of  vegetable  decay  which  are  the  most  powerful 
agents  of  destruction,  and  rain  which  has  not  soaked 
through  any  soil  is  far  less  potent.  The  result  is  that  the 
ground  around  the  tor  continues  its  general  descent,  but 
the  erosion  of  the  tor  itself  is  far  more  slow. 

Exactly  the  same  processes  account  for  the  crags  that 
often  mark  the  outcrop  of  the  crystalline  rocks  or  lavas  of 
the  Teign  Valley  and  round  Brentor,  but  the  rocks  which 
form  those  summits  are  not  naturally  divided  into  great 
semi-cubic  masses  like  those  of  granite.  Hence  we  may 
have  other  tors  such  as  Bottor,  but  they  have  not  the 
same  features. 

The  barrenness  of  the  Moor  is  due  partly  to  the  bleak 
winds  of  winter,  but  also  to  a  large  extent  to  the  nature 
of  its  soil.  The  decomposition  of  the  rock  resulting  in  a 
mixture  of  sand  and  clay,  the  subsoil  is  too  frequently 
water  logged,  and  the  surface  consists  of  peaty  bogs. 
Properly  tilled  and  drained,  even  the  higher  parts  may  be 
brought  under  cultivation. 

The  average  surface  of  the  Moor  is  high  above  the 
surrounding  country,  because  its  general  rate  of  waste  is 
less  than  that  of  even  the  hardened  Culm  and  Devonian 

rocks.  This  seems  at  first  sight  almost  a  contradiction  to 
what  has  been  said  of  the  rate  at  which  granite  rots ;  it 
is  not  really  so.  The  rate  at  which  a  country  is  planed 
away  depends  far  more  on  the  speed  with  which  its  rivers 
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can  dig  their  channels  deeper.  For  the  reasons  given,  the 
streams  on  the  granite  deepen  their  channels  very  slowly, 
and  the  surrounding  rocks  may  rot,  but  the  materials  can- 

not get  away ;  on  the  other  hand  in  a  district  which  yields 
abundant  debris  of  the  right  size  the  valleys  deepen  quickly, 
and  when  any  of  the  intervening  rock  does  give  way  to  the 
action  of  the  weather,  it  is  soon  removed  and  a  fresh 
surface  exposed. 

The  granite,  as  a  whole,  then  forms  a  projecting 
highland  and  its  edge  is  thus  frequently  trenched  by  the 
streams  where  they  rush  down  to  the  lower  ground,  but 
these  valleys  suddenly  narrow  when  the  granite  is  left. 

The  greatest  heights  are  on  the  northern  and  western 
edge,  and  a  broad  hollow  extends  from  the  line  of  the 
Bovey  basin  to  Chagford.  This  has  been  attributed  to  a 
shallow  synclinal  sinking  during  Tertiary  time.  It  may  be 
so,  and  may  therefore  be  due  to  a  part  of  the  change 
which  altered  the  river  system. 

But  it  must  not  be  forgotton  that  the  Moor  has  been 
a  land  surface  ever  since  its  superincumbent  volcanic  peaks 
first  arose  above  the  waves  of  the  Devonian  Sea.  Those 

peaks  must  have  mapped  out  a  drainage  system  among 
themselves  while  they  were  still  active  volcanoes,  and  such 
a  drainage  system  must  on  the  whole  have  persisted  long 
after  they  had  become  extinct.  The  valley  bottoms  dug 
deeper  and  deeper  into  the  mass  of  lavas  and  tuffs  and 
possible  Culm  rocks,  until  some  of  them  reached  the  granite 
and  portions  of  it  were  carried  down  to  be  strewn  in  the 
Permian  breccias. 

The  contours  of  the  granite  would  thus  tend  to  retain 
some  slight  resemblance  to  those  which  had  gone  before^ 
and  it  is  more  than  possible  that  in  the  valleys  and  basins 
of  the  present  Moor  we  have  a  fainter  copy  of  its  surface 
long  ago. 

Three  thousand  five  hundred  feet  of  basalt  have  been 

removed  from  the  west  of  Scotland,  according  to  Geikie, 
since  early  Tertiary  time.  Many  thousands  must  then  be 
piled  on  the  surface  of  modern  Dartmoor,  if  we  would  re- 

store it  to  what  it  was  when  the  great  flood  of  lava  rushed 
o 
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from   some   vanished   cone    to    pour    down    past    Posbury, 
Pocombe,  Exeter  and  Poltimore. 

Still  one  more  type  of  scenery  is  found  in  southern 
Devon,  from  Newton  Abbot  to  Plymouth.  It  is  a  smoothed 
and  softened  copy  of  the  north,  but  varied  by  the  irregular 
distribution  and  variety  of  its  component  rocks.  Lime- 

stones and  volcanic  bosses  diversify  the  landscape,  caus- 
ing the  slopes  to  change  abruptly  and  irregularly.  The 

deep  valleys  are  varied  by  bold  bluffs  and  gently  sweeping 
curves,  while  they  are  continued  seaward  by  long  branching 

fjords.  These  are  no  sea-wrought  inlets,  but  only  drowned 
portions  of  the  valleys,  and  the  beds  of  the  streams  which 
made  them  now  lie  buried  far  beneath  the  mud  which 

paves  the  present  channels.  The  broad  alluvial  plains 
which  in  recent  times  have  filled  up  the  estuaries  of  the 
Exe  and  Axe  are  made  of  gravels  lodged  in  broader  valleys 
which  were  similarly  submerged,  and  the  process  is  still 
going  on.  We  know  that  in  Roman  times  and  later,  the 
estuary  of  the  Axe  was  an  important  harbour,  and  indeed 
it  was  in  use  so  recently  that  the  harbour  quay  is  still  in 
good  repair. 

Such  minor  changes  however  have  made  little  alteration 
in  the  whole,  but  are  enough  to  show  that  the  making  of 
scenery  is  still  progressing.  The  same  agents  of  erosion  and 
reconstruction  are  busy  as  of  old,  and  it  is  by  watching 
them  at  work  that  we  can  learn  how  they  have  worked 
before. 

A  new  factor  has  been  added  to  the  great  physical 
forces  of  Nature  in  the  restless  energy  and  enterprise  of 
man.  Men  hew  the  forests,  drain  the  marshes,  dam  the 
rivers,  and  obstruct  the  waves.  But  great  as  is  the  effect 
they  can  produce  upon  the  landscape,  all  their  efforts  do 
little  more  than  modify  the  surface.  They  cannot  yet 
control  the  floods,  nor  stay  the  storm.  Volcanoes  and 
earthquakes  still  exist,  but  we  have  no  means  of  knowing 
whether  the  greater  earth  movements  might  or  might  not 
still  occur.  It  may  be  that  the  world  has  reached  a  stable 
state,  that  its  frame  work  has  attained  its  final  condition, 
like  the  bones  of  a  full  grown  man;  but  it  is  equally 
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likely  that  the  vanished  continents  may  again  arise,  and  new 
mountain  chains  grow  from  the  ocean  floor. 

However  this  may  be,  many  of  the  processes  which  have 
made  our  county  what  it  is  are  still  at  work,  changing  and 
modelling  anew  its  ancient  frame.  But  some  traces  of  its 
present  form  must  always  be,  for  it  is  just  as  true  of  the 
making  of  scenery  as  it  is  of  human  history  or  human 
character,  that  the  past  has  made  the  present,  and  the 
present  shapes  the  future. 
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Bray,  169 

Breccias,  Permian,  83,  85 
Brendon  Hills,  85 
Brentor,  75,  192 

Brice  Moor,  168 
Bridestowe,  48 

Bristol    Channel,    formation    of, 
178 

Brixham  limestone,  30 
Broad  Clyst,  90,  170 
Brown  Willy,  30,  79 
Brushford,  169 
Budlake,  90 

Budleigh  pebbles,  99,  186 
„        Salterton,  98 Bunter,  97 

Burlescombe,  186 
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CADBURY,  148 
Cadeleigh,  170 
Caledonian  Chain,  16 

„          volcanoes,  44 
Caledonia,  lake,  16 
Callington,  30 
Cambrian  rocks,  3,  5 

„        geography,  5 
„        volcanoes,  6 

Cannington  Hill,  47 
Capstone  Hill,  23 
Carbonicola,  55 
Carboniferous  geography,  49 

„  limestone,  41-44 
„  sea  floor,  50 
„  Sea,  extent,  52 

Carter,  101 
Castle  Rock,  20,  21 
Cenomanian  limestone,  135,  140, 145 

Chagfqrd,  193 
Chalk,  134.  138,  139,  145,  147 

„      marl,  139 
„      with  quartz  grains,  134 

Champernowne.  29,  35 
Charmouth,  no 
Charnwood  Forest,  17 
Charton  Bay,  109 
Cherts,  abysmal  theory  of,  50 
Cheviot,  lake,  16 
Chloritic  marl,  139 
Chudleigh,  49,  53,  161 

„          Knigh'on,  159 
Church  Cliffs,  in,  115 
Clifford  Bridge,  175 
Clovelly,  169 
Clyst  Honiton,  170 
Coal  measures,  42-45 
Cock's  Tor,  76 Coddon  Hill,  49 

„         „    Cherts,  52 
Colom  stream,  169 
Columjohn  wood,  90 
Combe  Hill  Cross,  162 
Combmartin  Bay,  22 
Concretionary  limestone,  96 
Corallian  oolite,  117 
Coral  reefs,  38 

„     limestone,  37 
Cornwall,  30 
Countisbury,  19 
Cowley  Bridge,  170,  187 
Crediton,  127,  170,  188 
Creedy,  87,  173,  174 
Cretaceous  fauna,  146 
Crewkerne,  117 

Croyde  Bay,  25 
Culm,  41 

„      measures,  45-48 
„      types  of,  53-55 

„      greenstones,  74 
„      scenery,  188 

Cullompton,  170 
Culverhole,  102,  109 

DART,  29,  165,  183 

„      (Cadeleigh),  175 
Dartmoor,  49,  63,  78,  79,  80,  127, 

193 

Dartmouth,  37 

Deinosaurs,  118 De  la  Beche,  35,  53 

Denudation,  amount  of,  193 
Deserts,  types  of,  105 
Deutozoic  time,  4 
Devonian  geography,  38 limestone,  39 

rocks,  18,  19,  35,  40 volcanoes,  39 

Devonshire  lavas,  73 
rivers,  178 

rocks,      compression 
of,  60 

Distribution  of  sea  sediments,  8 Dolerite,  67,  74 

Dolomitic  Conglomerate,  104 
Dorset,  Frome,  171 
Downes,  Rev.  W.,  128 
Drewsteignton,  48 
Dulverton,  170 
Dunchideock,  90 
Dunsford  Bridge,  175 

EGGESFORD,  55 

„  grits,  55 Elvans,  81 

„      with  quartz  grains,  82 
English  Channel,  formation,  178 Eozoic  era,  3 

Eocene  beds,  150 

geography,  158 
gravels,  150,  151,  154,  157 river,  173 

surface,  147 

upheaval,  166 Erosion  of  valleys,  189 
Eurypterids,  15 
Exe,  127,  170,  175,  104 
Exeter,  83,  170 

„      lavas,  90,  91,  94 
Exmoor  range,  59 
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Exmoor  scenery,  188 
Exmouth,  rocks  of,  98 

FELSITES,  67,  79 
Fingle  Gorge,  191 
Flint  rubble,  137,  156 
Folding  of  rocks,  12,  60 
Foraminifera,  9,  145 
Foreland,  19 
Fox,  Howard,  7,  47,  49 
Fox  mould,  126 
Frome,  174 

GAULT,  124,  125 
Geikie,  16,  177,  193 
Glacial  period,  180 
Glaciation,  absence  of,  181 
Glauconite,  123,  128 
Godwin-Austen,  35 
Goniatites,  47 
Grampians,  13 
Granite  dome  of  Dartmoor,  63 

„        in  breccias,  89 
„       scenery,  190 

Graptolites,  7 
Greensand,  126,  129,  131, 136, 137, 153 

HALDON,  83,  127,  148 
Hangman  grits,  21 
Hatherleigh,  169 
Haven  Cliff,  102,  126 
"  Head,"  160 
Heathfield,  159,  164 
Heavitree  breccia,  103 
Heer,  Dr.,  160.  163 
Heltor,  82 
Hembury  Fort,  148 
Hennock,  74 
Hercynian  chain,  57,  58 
Hicks,  Dr.,  24,  59 
High  Peak,  100,  127 
Hinde,  47,  49 
Hobson,  90 
Holcombe  Burnell,  175 

„          Rogus,  48,  49 
Holmead,  91 
Holl,  35 

Holne  Chase,  189 
Honiton,  149 
Hooken  Cliff,  102,  127,  136 
Hunstanton,  red  chalk,  130 

ICHTHYOSAURUS,  112 Ide,  89 

Ideford,  159 
Ilminster,  117 
Ilfracombe,  22,  23 
Intrusive  lavas,  32,  75 
Isle  of  Wight,  120,  123 

JUKES-BROWNE,  43,  113,  165 
Jurassic  erosion,  121 

„        geography,  121 
,,       rocks,  116 

KEUPER,  97 

„          geography,  105 
„          lake,  end  of,  107 
„          marls,  103 Killerton  trachytes,  90,  91 

Kimeridge  clay,  117 

„  „     reptiles,  118 Kingskerswell,  159 
Kingsteignton,  37,  161 
Knowle  Hill,  Crediton,  91 

LABYRINTHODON,  101 
Ladrum  Bay,  100 
Lakes,  Old  Red  Sandstone,  16 
Landslip,   Axmouth,  185 
Lantern  Rock,  22 
Lap  worth,  5 
Launceston,  49 
Lavas,  32 

Lava  reservoir,  72 
Lavas  in  breccias,  92 

Lavis,  J.,  101 
Lias,  109,  no 
Liassic  geography.  113,  114 
Lias  limestone,  115 
Limestones,  Devonian,  30 

„  black,  48 
Linton  beds,  20 
Liskeard,  30 

London  Clay,  151,  155 
Lower  Greensand,  123,  124 
Loxbeare,  83,  91 
Lummaton,  37 
Lustleigh,  159 

Lydford  Gorge,  189 
Lyme  Cobb,  119 
Lyme  Regis,  no 

„        ,,      deep  boring,  88 
Lynmouth,  19 
Lyonesse,  184 
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MAGNESIAN  LIMESTONE,  95 
Man,  appearance,  184 

„    influence,  194 
Marshfield,  91 

Martin's  Rock,  137 
Marwood  beds,  25 
McMahon,  75,  78 
Meadfoot  Sands,  36 
Membury,  168 
Mendip  Hills,  58 
Metamorphic  rocks,  4 
Midland  pebble  bed,  99 
Milber  Down,  159,  162 
Millet  seed  bed,  103 
Millstone  grit,  44 
Miocene  changes,  178 
Modbury,  30 
Monk  Okehampton,  172 
Morte  Point,  23 
„  sla.es,  24 

Morthoe,  23  169 
Mountain  building,  n,  12,  57 

„         limestone,  41 
Mullion  Island,  7,  8 
Murchison,  53 

NEW  RED  ROCKS,  84,  86, 88,  95 
Newton  Abbot,  37, 160,  165,  194 
Nomenclature,  geological,  2 
North  Devon  fossils,  20,  22,  25 

„      range,  59 

„          „      rocks,  19,  25 
„          ,,      succession,  26,  28,  59 
„          „      syncline,  60 

Northernhay,  92 
North  Tawton,  1^9 

OFFWELL,  168 
Okehampton,  48 
Okement,  172 
Old  Red  Sandstone,  14-18 
Ooze,  globigerina,  9 
Ordovician  geography,  10 

„          rocks,  5 
„         subsidence,  10 

Otter,  171 
Otterton  Point,  101 
Overlap,  n 
Oxford  Clay,  117 

Paignton,  36,  82 
Palaeozoic  Era,  4 
Paludina,  120 

Paper  shales,  no Parret,  171 
Peak  Hill,  101,  127,  149,  168 
Pebble  beds  indicative  of  change, 

100 
Peneplain,  149 

Pengelly,  160,  163,  168 
Pennine  folds,  62 „       range,  57 

Permian  climate,  106 

„        geography,  96 
„        period,  83.  98 „        scenery,  187 Petit  Tor,  37 

Pickwell  Down  sands,  25 
Pinhay  Bay,  no 
Pinhoe,  battlefield,  149 
Pipe  clays,  151,  155,  156 
Plateau  gravels,  147,  153 

„       scenery,  185 
Plesiosaurus.  112 
Pliocene    climate,  179 

„        strata,  179 
Plymouth,  30.  194 

„          gravels,  115 „          Hoe,  30 
„          Sound,  36,  37 

Pocombe,  90 
Peltimore,  90 

Portland  beds,  118 
Posbury  stone,  93 
Posidonomya,  47,  48 

Post-Carboniferous  geography,  63 
Post-glacial  animals,  183 

„          erosion.  182 
Pre-Cambrian  rocks,  3 
Protozoic  time,  5 

„        upheaval,  13,  14 
Pterodactyles,  112 
Put  beck  beds,  1 19 

„       pebbles  in  gravels,  167 

)UANTOCKS,  59,  85 
)uartz-porphyry,  92 

RADDLING,  86 Raddon,  90 

Radiolarian  Cherts,  8,  9,  49 
Rewe,  170 
Red  chalk,  130 

Reid,  Clement,  150,  152,  162,  168 
Rhaetic  beds,  109 
Rhyolites,  67,  79,  81, 
Rillage  Point,  22 
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Rivers  of  Devon,  169 
River  valleys,  persistence  of,  175 
Roach,  118 
Rogers,  Inkerman.  55 
Rock  salt,  104 
Rose  Ash,  93 
Rougemont,  90 
Rousdon,  no 
Rowe,  Dr.  A.,  135 
Rutley,  75 

ST.  CYRES,  174 
St.  Erth  beds,  180 
St.  Germans,  30 
Salcombe,  4 

„         Regis,  168 
Saltash,  30 
Salt  crystals,  fossil,  101 
„    Lake,  causes  of,  104 
Sampford  Peverell,  175 
Scandinavian  Chain,  13,  16 
Seaton,  124,  125,  134 
Secondary  Era,  97 
Sedgwick,  53 
Shanklin,  123 
Sherborne,  C.D.,  135 
Sidmouth,  100,  101,  102,  127 
Silurian  rocks,  5 
Silverton,  90,  175 
South  Devon,  difficulties,  33 

pressures,  33 
rocks,  29,  31,  35,  37 
range,  62 
scenery,  194 
volcanic  rocks,  30, 

31,  32,  37 
Southdown  Cliff,  36 
Southmolton  Road,  169 
Sourton  Tors,  76,  79 
Solution  of  rock  by  lava,  81 
Staple  Hill,  162 
Starkie  Gardner,  163 
Stoke  Canon,  170 

,,     Fleming,  37 
„     Hill,  86,  87 

TAUNTON,  170 
Tavy,  189 
Taw,  169,  172 
Teall,  Dr.,  7,  49,  90 
Teign,  127,  167 

,,       Valley  lavas,  74,  82,  93 
Teignmouth.  89 
Tertiary  animals,  176 

Tertiary  Era,  149 

„        geography.  158 „        rivers,  173 
„        upheaval,  147 
„        volcanoes,  177 

Thanet  Sands,  150 
Thorverton,  90 

Tiverton,  83,  170.  188 
Tone,  171 

Torquay,  82 
„        limestone,  30 

Torridge,  169,  172 
Torrington,  169 
Torrs  Walks,  23 
Tors,  origin  of,  192 
Trachyte,  67,  79,  80 
Trentishoe,  21 
Triassic  period,  97 
Trilobites,  7 

UGBROOKE  PARK,  54 
Ugborough,  30 

Upper  Greensand,  125,  132 
Unconformability,  n 
Ussher,  35,  36,  52,  53,  54,  74,  78, 

90,98 

VALLEY  GRAVELS,  181 Venn,  48,  49 

Vertical  pressure,  effect  of,  6l 
Volcanic  agglomerate,  76 

„        areas  in  S.  Devon,  37 
„        magma,  65 
„  „       changes  in,  69, 71 
„  rocks,  65,  69 
„  „      alteration  of,  68 
„  „      classification,  67 
„  „      crystallisation,  31, 

65 

,,  ,,       cycle,  68, 69 
„  „      escape  of,  31 
„  „      extrusions      from Dartmoor,  78 

„  „       solidification,  32 
„      texture,  31,  66 

WARBERRY  HILL,  36 
Wareham,  151 
Warren,  the,  130 
Was  Tor,  76 
Watersmeet,  19 
Watchet,  85 

„        gypsum,  103 
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Watchet  fossils,  in 
Wealden,  120 

„        geography,  123 
Weald,  upheaval,  177 
Wenlock  Edge,  n 
Westleigh,  47,  48,  49,  51 
Wey  mouth,  117 
Whimple,  186 
White  Cliff,  124,  125,  126,  134 
White  Lias,  109 
Winkleigh,  172 
Wiveliscombe,  170 
Wooda  Bay,  21 
Woodbury  Common,  98,  127,  186 

Woolacombe  Sands,  25 
Woolborough,  161,  162 
Woolwich  and  Reading  beds,  150 
Worth,  R.  N.,  64,  88,  115 

YEALMPTON,  30 
Yeo,  169 
Yeovil,  174 

Yetminster,  174 

ZONES  IN  CHALK,  139,141, 143 

„         j,    Lias,  112 

n 
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