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A B STR ACT 

D ur i ng e x cavat ion work a ro u n d  t he C h u rc h  o f  S t .  W vs t a n s a t  R e p t o n . D e r lw s h i re .  a l ; 1 rgc q ua n t i t v o f  C o m m o n  
frog ( Rana 1em11nrariri) a n d  C o m m o n  t o a d  ( Rufo hufo )  bo nes were d i s con:red a t  sever a l  s i t es .  T h e  ro b b i n g  holes.  
s u s p e c t ed saw-p i t .  crv p t .  drain and b u r i a l  m o u n d al l  a p pea red t o  h;wc ; 1c tcd ; 1 s  h i s to r i c a l  p i t fa l l  t ra ps ( between t h e  
e i gh t h  a n d  s i x teen t h  cen t u rv ) .  w h i ch i n  s o m e  rn ses c a u g h t  frogs ; 1 1 1d  t o a ds i n  l a rge n u m bers . I n  t h e  e igh t h  a n d  n i n t h  
cen t u ry t h e  Co m m o n  frog w a s  a b u n d a n t  c o m pared t o  t h e  Co m m o n  t o a d  11· h i c h \\· ; i s  rare o r  even a bs e n t  fro m  
R ept o n . H o wever. by t h e  fo u rt ee n t h cent u ry .  t o a d s  h a d  b e c o m e  \\' e l l  est a b l i s h e d .  ;1 n d  i n  m od e rn  t i mes.  e x t re m e l y  
a b u n d a n t  in  the  area .  Th i s  change 111 ay be assoc i a t ed w i t h  t he fo r m a t i o n  o f  a n  o x - bo ,1· J akc  bet w een t h e n i n t h  a n d  
s i x teen t h  cen t u rv .  

A very h igh p ro port ion o f  frog bones w e r e  recorded a m o n g  t h e  d i s a rt i c u l a t e  lrn rn ; i n  h o n e s  o f  t h e  n in th  century 
Vi k i n g  bur ia l  m ou n d .  This  111 o u n d  is known t o  h ave been d i s t u rbed i n  t h e scvcn t e e n t  h cent  u rv . H owever t h e  a l  m ost 
complete a bs e n ce o f  toad bones s uggests tha t  t h ere h a s  been l i t t l e  co n t a m i n a t i o n  t o  t h es e  d ep os i t s d ur i ng a n d  a fter  
the fou rt een t h cen t u ry .  s i n ce t he Common t o a d  a p pears t o  h a ve been co111 m o n  i n  R e p t o n  from th is t ime o n wards. 

I NT R O D UCTI ON 

Repton has been t h e  su bj ect o f  det a i l ed arch aeo
logical invest igat ions from 1 974 to 1 988. w i t h  
excavat ion cen tred a ro u n d  t h e  c h u rch o f  S t .  Wystans 
which was used in 873-4 as the W in t er c a m p  o f  the 
Great V ik ing army.  At severa l  excava t i o n  t renches 
unusua l l y  h igh dens i t i es of a 111 ph ib ia n bone were 
discovered. Because o f  t he care o f  excavat ion it has 
been poss i b l e  t o  give p rec is e  dat ings fo r all  t h ese 
samples .  The bone prese rvat i o n  h as been so good t h a t  
diagnos t i c  ident i fi ca t ion down t o  spec i es l evel can b e  
made o n even j uven i le  bones.  

A B R I E F  H I STO R I CA L  O UT L I N E  

Before t h e  end of  t h e  seventh  cen tury a m o n as t e ry 

was founded at R ept on . wh ich became c lose l y  
associ ated wi th t h e  roy a l  house o f M ercia .  The A nglo
Saxon crypt of S t .  Wystans ch u rc h probabl y  served as 
a mausoleum. con t a in i ng th e bod y o f Wysta n who was 
buried a t  Repton around 839 ( B i d d l e  a n d  Kj0l bye
B iddle .  1 985) .  I n  873 t h e  Great Vik ing army came up 
the  R iver Trent and made the i r  w i n t er ca m p  at Repton .  
They departed the  fo l lowing autumn of874. but dur ing 
th is s hort per i od of occupa t ion  at least 249 Vik ings 
died a n d  were buried i n  a bur ia l  mound formed from 
the  r u in ed foundat ions of an ear l ier bu i l d i n g  ( B iddle 
and Kj0lbye-B iddle. 1 986) . I n  t h e twelft h  cent ury a n  
Augus t in i an  pr iory was establ ished by the C a n n o n  o f  
Cake ( B iddle a n d  Kj 0 l bye-B idd le , 1 985) .  After the  
d issol u t i o n  o f  t h e  pr iory i n  1 538 ,  t he  bu i ld ing 
eventua l ly  formed part of  t he  School at Repto n . 

M ET H O D S  

Bone m a t e r i a l  was s e p a r a t e d  o u t  b y  s e a rc h i n g  a n d  
s i ev i ng ( w i t h  a I m m  m es h )  s o i l  l ayers fo u n d  t o  con t a i n  
s m a l l  a n i m a l  bone.  For e x t ensive l ayers on l v  s a m p l es 
w e re take n . Bone m a t e r i a l  from the crypt depos i t s were 
a l s o  sorted out by water noata t i o n .  A m p h i bian  bones 
were recogn ised u s i n g  fea t ur es s h o w n  by E n ge l m a n n .  
F r i t zc h e .  G u n t h e r  a n d  Obst ( I  985 ) .  Species ide n t i
fi ca t i o n  was co n fi n ed t o  t h e i l i u m .  and based on 
fea t ur es given by H o l m a n  ( 1 985 )  and F ngel 111a n n  cl al. 
( 1 985) .  T h e  i l i u m  o f  t h e  C o m m o n  frog Rana 
1e1111wraria h as an o bv i o u s  a l t hough a n t er i orl y  
depressed i l i a !  b l a d e .  T h e  Com m o n  t o a d  Rufo lmfo 
la cks any t race of a n  i l i a I blade b u t  has  a low ro u n d e d  
i l i a ! prom i nence . 

R F S U L  TS 

Amph ib ia n  bones were found at five s i t es . These are 
referred to h ere as t h e  fo l lowing:  

I .  The R o b b i n g  h o l e s  

2 .  Th e D ra i n  

3 .  The  M o u n d  

4.  The  Crypt 
5 .  The S a w-p i t 

Table I sh ows t h e  n u m ber of ident i fied i l i a  
recovered from each s i t e .  The a rch aeo logica l contex t  
and spec i fic deta i l s  of  each s i t e  are br ieny out l ined 
be l ow . Th e t ren ch . layer and feature reference 
numbers used in t h is excavat ion are given in the 
A ppend i x .  Table  2 .  The  bone m at er ia l  has now been 
deposited a t  t he Derby Museum .  
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SITT: CENTUR Y 

R o b b i n g  holes e igh th  

D ra i n  e igh t h  - n i n t h  

M o u n d  n i n t h *  

Crypt fou rt ee nt h  - fift een t h  

Saw-pit  s i x t ee n t h  

TA B L E  I :  The n u m bers o f  ident i fi ed i l i a  fou n d  at  each s i t e. 

I .  The Robbing Holes 
Before the crypt of  St. Wystans was const ructed an 

earl ier bu i ld ing stood j ust to  the north of  the crypt .  
This bui ld ing ( referred to as Bu i ld ing 'B '  i n  
unpubl ished reports )  was demol ished before the  
const ruct ion of the  crypt in the mid-eighth centu ry .  
Dur ing its demol i t ion holes were left i n  the ground 
where t imbers and possi bly  s tone  had been removed . 
Two of these ho les contai ned frog bones. These 
deposits are probably dated to the first half of  the 
e ighth cent ury. 

2 .  The Drain 
The crypt was pro bably bu i l t  as a free standing 

mausoleum in  the middle of the e ighth cen tury .  
possibly to  take the body of King of IEthelbald who 
died i n  757 .  Associated with the crypt there was a 
substant ia l  dra in l ined with green K euper sandstone 
and covered wi th  large sandstone cover s labs ( Fig.  I ) . 
The noor of the  drain was so i l .  Th is  dra i n  was fed 
water from the  crypt noor which had t o  flow under the 
lowest  s tone of  the crypt wa l l  w i th  a mere 5cm 
clearance. E xact ly where the  water noweq to is  not  
known s i nce excavat ion had to  be res tr icted to the fi rst 
three met res of the  dra ins course. The precise funct ion 
of  the drain i s  also not yet understood; i t  may have 
taken water from a baptismal bas in that wou ld have 
been large enough for total submers ion, or have s imply 
dra ined the crypt floor. Certa in ly  by 849 when Wystan 
was buried in the crypt. the crypt would no longer have 
funct ioned as a bapt istry. 

A very large col l ect ion of  frog bones were col l ected 
from a soi l  sample taken from wi th in the dra in .  The 
sample of bones contai ned a l l  skeletal components and 
incl uded 96 femova and 63 i l i a .  This g ives a m in imum 
est imate  of  48  frogs: however. s ince it was  no t  poss ib le  
to  sample  the ent i re dra in .  the actua l  number of 
ind iv iduals would cert a in ly have been considerably 
greater. The femur length varied from a m in imum of  
9mm to a max imum of 26mm. mean 1 4.4mm .  
S . D .  3 .63 .  

3 .  The Mound 
A two-room s tone bu i ld ing, sunk to  about  80cm . 

was found dur ing excavat ion ,  l ess than 1 00 metres west 
of  the crypt. This  sunken bu i ld ing pre-dates the crypt 
and a l ready had been long abandoned when the G reat 
V ik i ng Army came i n  874. Fol lowing the death of at  
l east 249 ind iv iduals .  the  bu i ld ing was cut down to 
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* = disturbed i n  t h e  seventeent h  cen t ur y  a n d  l a t er ( sec t e x t ) .  

ground  level and the d isart iculated bones stacked 
neatly around the walls of the eastern compartment .  
Timbers were la id s ide by side over the bur ia l  chamber 
which was then covered by a low cairn of irregu lar 
stones and poss ibly a thin ( less than 30cm)  layer o f  top 
soi l .  

The bur ia l  mound was d iscovered and opened up 
around  1 686 by Thomas Walker ,  opened u p  aga in  in 
1 787 ,  and br ieny excavated in 1 9 1 4  ( B iddle and 
Kj0lbye-B iddle .  1 986) .  

Amph ibian bones were found (during s iev ing of a l l  
so i l  excavated from the mound)  in the dist urbed 
human bone deposits, in the  und istu rbed and 
distur bed squatter deposits left whi le  the bu i ld ing had 
been neglected, and last ly in the robber trenches made 
by Thomas Walker .  A lmost al l  of  this amph ibian bone 
was frog. A total of  64 Common frog i l ia were found  
compared to  just two Common toad i l i a .  The vast 
majori ty ( 79 per cent) of amphibian bone were found 
amongst the distu rbed human bone. Because of the 
later d is tu rbances to the mound the dat ing of most of  
these bones is u ncerta in  (however see d iscuss ion) .  

4. The Crypt 
I n  t h e  late m iddle ages a s ta i r  had been inserted i n  

t h e  eastern recess o f t  h e  crypt to  give direct access from 
the  outer court of the  adjacent priory .  The removal of 
the bottom step ( the only surviving part of the s ta ir )  
dur ing archaeo logical excavat ions revea led a wedge of 
un touched deposi ts ly ing on and agai nst the original 
e ighth century s tru ctu re of  the crypt .  Wi th in  t hese 
deposi ts were found  a ch ip of reel t i l e  (dated not ear l ier 
t h an the th i rt eenth century) and a ch ip of glazed 
ceram ic  ( not ear l ier than fourteenth centu ry) .  These 
two i t ems ,  taken in conjunct ion with the insert ion of 
the s ta i r  wh ich sea led these layers. suggest that  the 
depos i t s  should be dated at  the earl iest to the  
fourteenth cent ury :  they are  un l i kely to  be much later . 

W i t h i n  these  deposits many frog and toad bones 
were found.  A total of 16 Common frog i l i a  and eight 
Common toad i l i a  were counted. The surviving wedge 
of so i l  would have only represented a t iny  fract ion  of  
the  to ta l  area of the  crypt floor. wh ich suggests tha t  
many more frog and toad bones wou l d  have been 
deposited in the crypt during t his period. 

5 .  The Saw-pi t  
N orth of  the  crypt .  i n  the  open besides the  nort h-east 

corner of  the north a is le ,  a l arge rectangu lar  p i t  
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Fig . 1 The excavated drain from Trench 3 .  Repton .  View look ing west wa rds t owards t h e  crypt o f  S t .  Wyst ans C h u rch . The 
cover s labs are s t i l l  i n  posi t ion  for most of the dra ins  length. The ranging rods a re 50cm in to ta l  lengt h .  

(4m x 2m at the  top,  I m wide at the  bot tom) was 
d iscovered cutt ing through the  remains of  a priory
period trackway and cemetery. The pit was probably 
associated with some industr ial process, and may be 
in terpreted as a saw-pi t .  I t  probably belonged to the 
per iod after the d isso lu t ion of  the  priory i n  1 538. but 
t he pottery and other finds suggest a date later not later 
than the m id-s ixteenth century. 

From the bottom of the saw-pi t  a small number of 
amphib ian bones was found among a very l arge 
col lect ion of larger (ma in ly  domest ic) an ima l  bones. 
The iden t i fied amph ibian bones consisted of  two frog 
i l i a  and a single toad ! i l i um .  

D I SCUSSION 

The most obvious quest ion is .  how did these frog 
and toad bones get i n to  these archaeological features? 
The s imples t  and most l i kely exp lanat ion is t hat t hese 
amphib ians became t rapped. The robbing-holes, the 
saw-pi t  and the  crypt wi th i ts drain could a l l  have acted 
as large p i tfa l l  t raps from which escape was not 
possi ble for t hese amph ibians .  The mound is d iscussed 
later in t h is sect ion.  

The crypt floor had been sunken by about two 
metres from the origina l  ground level ( Biddle and 
Kj0lbye-B iddle.  1 985 )  and frogs and toads may 
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frequ e n t l y  h ave fa l len down t he en t rance st eps a n d  
become t rapped i n  t he bu i ld i ng.  T h e  d e n s i t y  of  bones 
( represen t i ng  a t  least 1 2  i nd iv idua ls )  i n  t he smal l  wedge 
of s o i l  under t he s tep demonst rates t h a t  many frogs 
a n d  toads may have been t ra pped in t h e  crypt a ro u nd 
t h e  fou rteenth  centurv .  I n  t h e  dra i n .  t h e  very h igh  
dens i ty of  frog bones { a t  l eas t  48 frogs in  t he sample  
e x a m ined)  suggests  t hat  t hese depos i t s  p robably bu i l t  
u p  over a n u m ber  of years .  A bo u t  SO per cent  o f t  hese 
were j uveni les .  The body lengt h can be a ppro x i mate lv  
calcu l ated from t h e  fem ur l engt h i n  Rana 1c111poraria 
( see Esteban a n d  Sanch iz .  I 98S ) .  Smi th  ( 1 973 ) .  Par is  
( 1 98 5 )  and E ngel mann cl al. ( 1 986) agree t h at t h is 
s pec ies of frog matu res a t  a m i n i m u m  body lengt h of  
40-45mm.  and we have  concl uded t h a t  fem ur s  below 
1 4m m  in lengt h are j uveni l es. 

We do not k now if the frogs i n  t h e  d ra i n  were 
ac tua l l v  t rapped or i f  t hev used t h e  d ra i n  as a refuge 
from w h ich t hev ven t u red out a t  n i ght  via t h e  dra in  
o u t  now ( i f  t her� ever  had been one)� I t  i s  most  l i ke l�1 
frogs which  become t rapped in t h e  crypt  ent ered t h e  
dra i n  from t h e  crypt noor .  I ns ide t h e  d ra i n . escape 
would have been i m poss i ble if the  o u t now beca me 
b locked once the drain fel l  i n t o  disuse.  

The com p l e t e  l ack of toad bones from the dra i n  and 
robbi ng holes oft he e ight h and n i n t h  cen t u ry cont ras ts  
t he s i t ua t ion seen in  t he four teen t h  and s i x t een t h  
cen t u ry w h e n  Common toads were obv ious lv  presen t .  
represent i ng 3 3  p e r  cent o f  t he t o t a l  s a m p l e .  The  
m odern day  s i t u at ion is even more i n t erest i n g. w i t h  the  
toad  now ex t remely common in  Rep ton .  espec ia l ly  
around t he e x cavat ion t renches .  I n deed t h e  Common 
t o a d  Bufo lmfo is so  abundant  t h a t  Thorn ( 1 989)  
records t i1 a t  e<;ch su mmer baby frogs ( i n  fact toadle ts )  
a re a l l owed t o  m igra t e  t h ro u g h  t he H al l  a t  Repton 
school .  These toadle ts  are  a l l  m igra t i n g  from t he 
breed i n g  pond .  t h e  Old Tren t  Water .  D ur ing  t h e  peak 
per iod of toadle t  m igra t ion  an archaeo logical  t rench 
I 0 x I 0 met res.  a bo u t  85 met res sou t h  o f t  he  Old Tren t .  
caught  appro x i mately 0 .5  l i t res of toadle ts  each dav .  
which had t o  be carefu l ly ga thered u p  and released 
before excava t ion  work cou ld  proceed . The Smoot h 
newt Tri111ms F11/gari.1· i n  a lso common i n  t h e  area w i t h  
severa l an im als  h a v i n g  been fou n d  i n  t h e  te rres t r i a l  
p h a s e  dur ing  excavat ion  w o r k  in  t he C lois ter  G art h 
a n d  around S t .  Wys t ans C h u rch .  We have never seen 
Common frogs Rana 1c111poraria at Repton  dur ing  t h e  
S u m mer though  i t  i s  report ed b y  t h e  loca l  people t o  be 
present .  

I t  can be argued that  toads were not  represented i n  
t h e  robb i n g  holes .  dra in  a n d  m o u n d  because o f  a n  
associated -t rap bias for frogs a t  t hese s i tes .  The 
importance o f  archaeological  t rap  b ia s  for frogs or 
toads  i s  not k nown but we note  that t he  bone mater ia l  
at these s i t es conta i ned a broad spectrum of s m a l l  
mammal species w h ich suggets that t hese p i tfu l  t raps 
were surpri s ingly unselect ive. We suspect t h at the frogs 
and t oads s imply fel l  i n to  t hese archaeological features 
by accident and therefore the bone material does 
provide an unbiased p icture of  local anuran 
abundance. 

Why has the anuran popu lat ion i n  Repton changed 
so drast i cal ly from frogs to toads s ince the e ighth and 

n i n t h  cent u r�' when on ly  frogs appear to have been 
present '? The Common toad had a lready become wel l  
est ab l i shed bv t h e  fou rt eenth  ccn t ur v .  A poss i ble 
e.\p lana t ion  m ay be the format ion of an o.\-bow l a k e  
produced w h e n  t h e  Trent R iver changed i t s  cou rse. 

The V i k ing  armv sa i led up  t h e  Trent R iver which in 
874 flowed past t l;e seven met re h igh b l u ff on which 
Repton s tands .  H owever bv 1 576 t he R iver had 
chant(es course to i ts modern chan nel some 850111 to 
the n� rt h (Sa.\ ton .  1 576 i n  Cameron. 1 973 ) .  leaving an 
o.\- bow lake  ( t he  Old Trent Water )  wh ich  has 
grad ua l ly  s i l t ed up s ince t h is  t i me .  This  change in  the 
r iver  m av have been produced as  a res u l t  of  ser ious 
flood i n !!  k nown t o  have occurred at  t he end or t he 
t h i rteen� h or ear lv rou rteent h ccn t 1 1 rv ( Cameron. 
1 97 3) .  Bv 1 699 G i i  bert Thacker of  R e  pt on H ouse  was 
al  ready �oncerned t hat  the old channel wou ld turn i n t o  
a s t a n d i ng p o n d .  a l t hough i t  wou ld  appear tha t  water 
s t i l l  n owed freelv i n  t he O l d  Trent at t h i s  t i me 
( K i t ch ing. 1 988 ) .  

The Common toad  i n  modern t i mes breeds 
successfu l l v  in t h e  Old Trent desp i t e  it be ing well  
s tocked w i

.
t h  fi s h .  The la rge pond appears to prov ide 

ideal  breed ing condi t ions for toads which a re k nown to 
prefer deep water and permanent  ponds. cont rast ing  
t h e  Common frog which  breeds in  t e m porary or 
sha l low ponds ( S m i t h .  1 973 ) .  Common toads w i l l  even 
breed a t  t he edge of  l a rge reservo irs ( R a xwort hy .  pers. 
obs. ) .  Beebee ( 1 979)  report s t h a t  the Common toad is 
able to domina te  t he Common frog i n  l a rger o l der 
ponds wh ich have f"i sh popula t ions .  This probably 
renects t he u n pa l a t a b l e  na t u re o f  toad t adpoles lo fis h .  
Perhaps the  i n creased abundance o f t  he C o m m o n  toad 
in the fou rt een t h  cen t u ry can be a t t r i b u table t o  t h e  
for m a t i o n  of  t h e  ox-bow lake  dur ing  t h e  floods of  t he 
l a t e  t h i rteen t h  or early fou rt e e n t h  cen t u ry .  Provided 
t he water was slow nowi ng. t h e  old meander of the  
ri ver cou ld  have  p rovided a s u i t able breed ing  hab i ta t  
which previous ly would not  have  been avai lab le. 

We cannot  o ffer a fi rm exp lana t ion for t h e  appare n t  
decl i n e  in  t h e  Common frog at Repton i n  modern 
t i mes .  There is  no  evidence of  d i rect com pet i t ion  
bet ween t h e  Common frog and Common t oad 
t herefore the most  l i k el y  e x p l a n a t i o n  i s  a cha nge i n  t h e  
local hab i t a t .  Poss ible frog breed ing  s i tes  s u c h  a s  
sma l l e r  ponds i n  m arshy areas close t o  t h e  Trent  r iver  
may h ave been d ra ined i n  recen t  t imes. Cer ta in ly  we 
were unab le  t o  fi n d  sha l low ponds a round  the 
excavat ion s i t e s  a t  R ept o n , and breed i n g  s i t es for the  
Common frog may now be scarce i n  the area. 

The M ou n d  

There are several q uest ions  associated wi th t h e  
a m p h i bian  bones fou n d  i n  t he m o u n d .  F i rs t lv how 
s ign i ficant was t h e  dis turbance made by t h e  prev ious 
excavat ions and secondly how were these bones 
deposi ted'l 

Considering the  first q ues t io n i t  is clear that some 
frog bones had never been d is turbed after the  mound 
was fi rst formed in  the  n inth century. E ight frog i l ia 
were fou nd i n  the undisturbed squatter occupat ion 
layers and in  the  clean Keuper mar l  of  the bur ia l  
chamber. The rema in i ng 5 8  i l i a  were fou nd i n  Thomas 
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Walk er's distu rbed deposits of t h e  seventeen th  
cent u ry .  56 i l ia were Common frog and jus t  two i l i a  
were Common toad. 

The evidence from the deposits of the fourteen th  
century crypt and t h e  s ixteenth century saw-pit both 
demonst rate t ha t  the Common toad was well 
es tabl i shed in Repton at t h is t ime . This contrasts t he 
eighth and n in th century when only frogs were found 
in the robbing ho l es and d ra in .  The rar i ty  of the 
Com mon toad bones from the mound suggest that 
t hese bones from the  mound do belong to  the n in th 
century and have received l i t t l e  contaminat ion dur ing 
l ater excavat ion work .  I f  t he mound bones had been 
subject to contam inat ion in the  s ix teenth cent ury or 
more recent ly we fee l  certa in  t hat many m ore toad 
bones would have been discovered. However we can 
not say that no contaminat ion has occurred, only that 
i t  appears t hat most of  the amph ibian bones are 
contemporary wi th other eight h and n in th  century 
depos i t s .  

A l ternat ive evidence a l so suggests that the sma l l  
bone m ateria l  of  the  mound is  n in th  cent u ry .  Many 
smal l  m a mmal bones have been recovered from the 
cha me I ,  i nc luding voles, shrews, woodmice ,  housemice 
and m oles. However no brown rats or rabbits have 
been found  ( Pfeiffer, 1 987) .  Both  these species on ly  
i nvaded England in  post-Anglo Saxon t imes .  

Assum i ng that  t he frogs are  from the n i n th  century. 
how did t hey get into the mound and among the 
charnel7 The mound was covered by a low cairn of 
i rregu la r  stones . This has never been covered by more 
t han a t h i n  layer o f  top soi l  and i n i t i al ly t he cairn may 
have been complete ly exposed . U nder these condi t ions 
i t  is not to  d i fficu l t  to  i magine frogs find ing t here way 
between the large stones in to t h e  sunk en bu i ld ing 
conta in ing  the hu man bones. and some i ndiv iduals 
may eas i ly have become trapped.  As top so i l  
accum ulated on the mound.  e i ther na tura l ly or 
perhaps scraped up at a later date. then the voids 
between the stones would h ave become  sealed. 
p revent ing subsequent i m migrat ion .  

CONCLUSIONS 

The u n usual  q uant i ty  of  frog and toad bones 
col lected at Repton appears to have been the 
accidenta l  resu l t  of the  robbing ho les. saw-p i t .  crypt . 
dra in and bur ia l  mound a l l  act ing as h istor ical  p i tfal l  

t raps .  These amph ibian bones suggest t hat in t he 
e ighth and n in th  cen tu ry the  Common frog Rana 
1emporaria was abundant at Repton. whi le  the 
Common toad 811(0 hufo was rare or even absent .  
However by t he  f�urte�nth cen t u ry toads were well 
establ ished and in modern t imes have become 
extremely abundant .  This change may be associa ted 
wi th  the  format ion of the  Old Trent Water ox-bow lake 
which was formed between the  n inth and s i x teenth 
century .  

The  very h igh proport ion of frog bones recovered 
from the charnel in t he  Vik ing bur ia l  mound suggest 
that  t h ese sma l l  an imals bones ela te  from around the  
n i n th cen tu ry and conta in  l i t t l e  subsequent 
contam inat ion .  
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A BSTRACT 

The annua l  cycle of a populat ion of Smooth newts ( Tri111rus 1•11/garis 111eridio11alis) was s tudied at a tem porary 
pond in Centra l  I t a ly .  T iming of migrat ion d iffers from th; 1 t  descri bed in northern count ries. I mmigrat ion and 
reproduct ion take place as soon as weather cond i t ions  a re favou rable (December) . ma les arr iving ear l ier than 
females .  Emigrat ion lasts a short period (Apri l-May) and ends before pond des iccat ion (.J u ne) .  Summer drought is 
therefore not a l im it i ng fact or for adult act iv i ty as i t  is for l arval s urv iva l .  The aquat ic  period is short compared to 
that  of  northern populat ions and during the summer terrestr ia l  phase probably l i t t l e  act iv i tv occurs .  Ma les exceed 
females in  the breed ing popula t ion .  In part i cu l a rly d ry condi t ions not all the female popu l at ion reaches t he  pond .  
The average growth rate dur ing the aquat i c  phase is appro .x imate lv  I mm.  An hypot hesis on the  i nn uence of  
enviro nmental  condit ions on adu l t  body s i ze  i s  suggest ed. 

I NTRODUCTION 

Many stud ies have been carried out  i n  the  pas t  few 
years on the ecology of Tri111ru.1 \'11/garis L. main ly  i n  
N orth a n d  Centra l  Europe .  This research was o n  
populat ion dynam ics ( Be l l .  1 977 .  B l a b  and  Rlab.  1 98 1 .  
Gr i ffiths .  1 984. Verrel l  and H a l l iday. 1 985 ) .  on several 
aspects of  reproduct ion ( Be l l  and L awton.  1 975.  
H al l i day. 1 977. Verrel l Cl al . .  1 986) .  on the n iche 
(Do lmen.  1 983 .  Dolmen and Koksv ik .  1 983 .  Gr iffith s .  
1 987 ) ,  on the age determ ina t ion  and growth rates 
( Hagstrom, 1 977.  1 980. Verrel l  and Fra nci l l on .  1 986.  
Verrel l .  1 987 ) .  The ecology of  the I ta l i an  subspecies 
Triturus vulgaris meridiona!is (Bou lenger) has not  yet 
been s tudied .  The present distr ibut ion of  newts in I ta ly  
m ight have been i nnuenced by historical factors 
however c l imat ic  cond i t ions. such as temperature and 
ra in fa l l ,  probably also have a strong effect (Giacoma.  
1 98 8) .  

The  pond  wh i ch  we i n vest igated l ies on the  
Pres ident 's  Estate of Caste lporziano,  a few k i lometers 
sou t h  of Rome .  The Estate is one of the  l ast areas on 
the Tyrrhen ian Coast s t i l l  covered by noodp la in  forest .  
I t  i s  a l so close t o  the  southern l imi t  of the dis tr ibut ion 
area ofTriturus 1'11/garis meridiona!is. At Castelporziano 
the c l imate is part i cu lar ly dry, the long summer 
drought causes ponds to dry up completely. th i s  i s  the 
most  dramat ic  even t  in  the  newts '  annua l  cyc le  but i t  is 
a lso affected by other variable facto rs such as 
temperatu re, ra infa l l  and the succession of  the aquat ic  
i nvertebrate communi ty .  Average pond water level 
varies from year to  year s ince water comes exclus ively 
from rainfal l .  

A t  Castelporz iano Triturus vulgaris meridionalis 
spends l ess t ime  i n  water than  northern popu lat ions 
and i t  has l i t t le  terrestr ia l  act iv i ty  in  the s ummer, thus 
research on growth was undertaken dur ing its aquat ic  
phase in  a temporary pond.  


