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A B STRACT 

The Swanton M orley Ipswich ian s i te  y i el ded fossi ls of Bufo bufo, Rana arvalis arvalis, Rana temporaria, Rana sp. 
i n det . ,  Emys orbicularis, and Narrix natrix. This is the first Brit ish foss i l  record of Rana arvalis arva!is which today 
occurs in t h e  E u ropean low countr ies adjacent to  England. A second con t in enta l  form, Emys orbicularis, has 
prev ious ly  been reported from the site .  The n earest to  Swanton M or ley t hat these  h erpetological  species coul d  be 
found l iv ing to get h er t oday would be in the Meck len burg Distr ict of northern East G ermany.  

I NTRODUCTION 

A det a i led report on amphibians  and rept i l es from 
an J pswich ian in terglac ia l  age  s i t e  h as never  been 
presented,  a l t hough Stu art ( 1 979,  1 982) reported 
Emys orbicularis from six l pswich ian s i t es in  B ri ta in ,  
inc luding Swanton M orley .  Through the  k i ndness of  
D r .  A .  J .  St uart who col l ected the  foss i l s ,  and Dr .  J .  
C lack  who now i s  in charge o f  t h e  foss i l s  a t  t h e  
Un iversity M useu m o f  Zoology, Cambridge, I w as 
given t h e  pr iv i lege of s tudying the  S wanton Morley 
h erpetological fossi ls in the  summer of 1 986.  

The lpswichian lnterg/acial Age.  The l pswich ian age 
may be defined as t h e  temperate in terglac ia l  sequ ence 
between the cold Wolstonian glacia l  age (exact dates 
u n k nown) and the col d D evensian glacial  age wh ich  
began about  1 1 0,000 years before t h e  present .  I n  t erms 
of the h u man foss i l  record, t h e  Ipswic h i an wou l d  
represent mid Palaeol i t h i c  t imes.  Stu art ( 1 982) h as 
provided a general discussion of l pswich i an s i t es and 
t heir vertebrate fa u n as.  The Ipswich ian is the bes t 
k n own in tergl acia l  age, and many of i ts  s i tes have 
yie lded the A frica n h ippo (Hippopotamus amphibius) .  
The type s i te i s  Bobbi tshole ,  Essex .  

The Swanton Morley Site. The Swanton M or ley S i t e  
(F ig .  I )  l i es on  t h e  right bank  of the  R iver Wensum,  
abou t  2km nor th  of  the  v i l l age of Swanton Morley , 
N orfol k .  A l l  of t h e  h erpetological mater i al came from 
pits  (A , B ,  C, e tc . )  that were described in deta i l  by 
Coxon et al. ( 1 980) .  Pollen and fa una !  analys is  (Coxon 
et al. , 1 980; P h i l l ips ,  1 976; and Stu art , 1 976,  1 979, 
J 982) a l l  ver ify t hat the vertebrate assem blage i s  fro m  
several su bzones wi th in  t h e  l pwichian age. T h e  fossi l s  
and sediments ind icat e a back  channel of a meandering 
r iver .  Bone of Hippopotamus amphibius and Emys 
orbicularis, and fru i ts of a water chestnut (Trapa natans) 
ind icate a warmer cl imate than that  of today.  

H erpetological foss i l s  are a l l  from ei ther P i t  A or 
from Pit C. Fossils from P i t  A a l l  represent the l pl i b  
s u bzone o f  t he J pswichian and foss i ls from P i t  C a l l  
represent t h e  I p J I a s u  bzone o f  t h e  l pswich ian .  

Fig.  I T h e  d o t  ind i cates t h e  locat ion of t h e  Swanton M orley S i te. 
Norfo lk .  The open circle ind icat es the nearest area where al l  of the 
Swanton M orley herpetological species can be fou n d  l iv ing together 
today.  

S YSTEMATI C PA LA EONTOLOGY 

The foss i l s  reported below a l l  res ide in t h e  
coll ect ions of t h e  Un ivers i ty M u seum of Zoology , 
Cambridge. Specimen catalogu e nu mbers are prefixed 
by the l e t t ers S M  which designate t h e  Swanton M or ley 
s i te .  

C lass Amphibia 
Order Sa l i ent ia  

Fami ly  Bufonidae 
Bufo bufo Lauren t i  

Identified Material. Pi t  C J  (Zone I p J l a) ,  S ample 4: 
r ight  i l i u m  SM 273.  

Remarks. H olman ( 1 985)  h as discussed t h e  
i dent ificat i on of Bufo bufo on t h e  b asis of i lia !  
characters . Bufo bufo occurs i n  t he area today (Frazer, 
1 983) .  

Family R anidae 
Rana arvalis arvalis N i lsson 

Identified Material. Pit C l  (Zon e  l p l l a) ,  Sample  4: 
l eft i l i u m  SM 268; left i l i u m  SM 27 1 ;  s acral v ertebra 
SM 272. 
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Remarks. T h i s  i s  t h e  first fossi l  record of 
Rana arvalis from Brita i n .  Rana arvalis does not occur 
naturally in  G reat Bri tain today, but occurs in t he 
adjacent low co u n tr ies of the E u ropean Continent 
(A rnold and B u rton,  1 985 ,  p. 258,  map 37 ) .  The i l ium 
of Rana arvalis arvalis ( Fig. 2) h as been shown to be 
dist ingu isha ble from other Brit ish and E u ropean 
species (Bohm e, 1 977) .  The i l i u m  of Rana arvalis arvalis 
has a smoot h ,  elongate,  unelevated tu ber superior 
(term of Bohme, I 977, Fig. I )  t h at separates i t  from 
Rana arvalis 11'0/terstOJffi, Rana graeca. Rana la1as1ei. 
Rana lessonae. and Rana temporaria. Rana arva!is 
arva!is has a wel l-developed i l ia !  blade (ve x i l l u m  of 
B o hme, 1 977, Fig. I )  t h at separates it from 
Rana temporaria . The i l i u m  of Rana arvalis arvalis has 
a very small pars descendens ( t erm of B oh m e, 1 977, 
Fig. I )  t hat separates i t  from Rana arva!is wol1ersto1ffi. 
Rana dalmatina, and Rana graeca. Finally, Rana arvalis 
arva!is has a well-developed vent rolateral ridge on the 
i l ia!  (vexi l lum) that  separates i t  from Rana dalmatina, 
Rana esculenta, Rana latastei, and Rana ridibunda. 
Th e sacral vertebra is assigned to Rana arvalis arva!is 
as it differs from Rana temporaria i n  having its  sacral 
diapophyses directed much more a nteriorly. 

Today, /?.an a arvalis occurs in damp fields, fens,  and 
sphagnum bogs, often in the same area as 
Rana temporaria (Arnold and Burton, 1 98 5), but i t  is 
said to  prefer wett er h abitats.  It rarely occu rs at  h igh 
altit udes.  

Rana temporaria L i n naeus 

Identified Material. Pit A l  (Zone I p l l b) 1 97 1  
Sample:  right i l ium o f  a juvenile specimen S M  407. Pit 
C l  (Zone l p l l a )  Sample 4 :  l eft i l iu m SM 269; right 
i l i u m  SM 270. 

Remarks. The i l ium of Rana temporaria ( Fig. 2) is 
easi ly separated from other B rit ish a n d  European 
species in t h at it has a very poorly developed ilial blade 
and an elevated, sometim es roughened t u ber superior. 
Rana temporaria occurs in t h e  area today ( Frazer, 
1 983) .  

Fig. 2 Left i l i a  of Rana i n  lateral  view. A ,  m a le Rana /emporaria 
drawn from M ichigan State U n iversity Museum Specimen N u m ber 
3867; the l ine equals 2 m m. B, Rana arva/is arva/is redrawn from 
B o h m e  ( 1 977);  no scale was given.  Symbols :  t s ,  tuber s u perior; ib, 
i l ia!  blade, pd, pars descendens; vr, ventrolatera l ridge. 

Rana sp. indet .  

ldenlified Material. Pit C l  (Zone I p I I a) S a mple 4: 
left humerus.  

Remarks. The humerus of Rana may be distinguished 
from Bufo on t he basis of its  rounded rat her t han 
distally flattened dist al condyle. The fossil may 
represent Rana arvalis, Rana temporaria, or possi bly a 
t h ird species. 

Class R ept i l i a  

Order Testudines 

Family Testudinidae 

Emys orbicularis Lin naeus 

Identified Material. Pit C J  (Zone IpII a) 1 977-78 
Samples :  vertebra SM 1 92; right hu merus SM 1 77; 
second right pleural plate S M  1 79; peripheral plate 
SM 1 78 .  This m aterial  was seen by J. A .  Holman i n  
A ugust , 1 986,  but  was originally identified by A .  J .  
S t u art ( 1 979). 

Remarks. The pond t ortoise does not occur in 
Britain today, bu t occurs on the European Conti n ent 
(Arnold and B u rton,  1 985 ,  p. 259, map 48). 
Emys orbicu!aris, however. does not occur i n  the 
adjacent low countries of E u rope as does the other 
exotic Swanton M orley species,  Rana arvalis arvalis. 

Order Squamata 

Family Colubridae 

Natrix natrix ( L i nnaeus) 

Identified Material. Pit C l  (Zone l pl l a) S ample 2, 
1 977 :  four vertebrate SM 68, SM 69, SM 70, and 
SM 7 1 .  

Remarks. H olman ( 1 985) and Szyndlar ( 1984) have 
provided discussions and illustrations of how to 
dis t inguish t h e  individual vertebrate of Natrix natrix 
from other B rit ish and European species. Natrix natrix 
appears t o  be separate fro m  Natrix tesselata on t he 
basis of t he rounded (rather t han a t ru n cated) 
hypapophysis in Natrix natrix and on t he Jess gracile 
parapophyseal process in Natrix natrix (Szyndlar, 
1 984). This species occurs i n  the  area today (Frazer, 
1 983) .  

D I S C U S S I O N  

T h e  previously reported b i o t a  and sediments of t h e  
Swanton Morley Si te  h ave indicated an ecological 
set t ing of a back channel of a meandering river (Coxon 
et al. , 1 980; Phill ips, l 976; and Stu art, 1 976, 1 979, 1 982) 
and the herpetofauna is consist ent with t his 
i n terpretat ion.  Emys orbicularis could h ave l ived i n  the  
slow-moving back channel waters, and Bufo bufo, 
Rana arvalis arvalis, Rana temporaria, and Natrix natrix 
could have i n habited t he adjacent wet lands. 

Two of t he five h erpt i le  species from Swanton 
M orley do not occur in Britain t oday. The moor frog, 
Rana arvalis arva!is occurs in t h e  adjacent lowland 
cou ntries of t he E u ropean Continent;  t he E uropean 
pond tortoise, Emys orbicularis, occurs further inland 
on the continent  (Arnold and B u rton,  l 985, p. 258,  
map 37  and p. 259,  map 48) .  I t  is  n oteworthy that  the 
nearest to  Swanton M orley t h a t  t h ese herpti les cou ld 
be found l iving toget her today would be in  the 
M eck lenburg District of n ort hern E ast G erm any 
(Fig. l this  paper and A rn o l d  and Burton,  1 985,  maps 
3 1 ,  36, 37 ,  48 ,  and 1 1 4) .  Thus, t h e  Swanton Morley 
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herpet ofauna may wel l  suggest a more cont inenta l  t ype 
c l i m at e  for Br i ta in  during T pswichian t i mes.  
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