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A BSTRACT 

Part ial clearance of the  terrestrial vegetation surrounding a pond in  southern England resulted in  a significant 
decrease in  the size of t he smooth newt ( Triturus vulgaris) populat ion breeding there, relative t o  a n earby, intact 
pond. This finding supports the  suggest ion of Beebee ( 1 98 1 )  t h at the terrestrial  habitat s urrounding a pond is an 
important  determinant  of t hat pond 's suitabil ity for amphibians .  

I N TR O DUCTI O N  

I n  a survey of t h e  s tatus  of Bri t i sh amphibians  i n  
which England,  Scot land and Wales were divided i n t o  
1 2  'survey regions' ,  populat ions of  the  s m o o t h  newt 
( Triturus vulgaris L . )  were reported t o  have suffered 
decl ines in t hree regions .  Over 70 per cent of the  
respondents in  t h is survey blamed t hese decl ines on 
loss of  su itable habitat due to h u man act iv i ty  (Cooke 
and Scorgie ,  1 983) .  

Loss of ponds i s  an  obvious ea use  for concern 
amongst  those involved in  the conservation of 
amphibian populat ions .  However, loss of the 
t e rres t ria l  habitat  surrounding extant ponds can also 
have detrimental  effects on the  amphibians w hich vis i t  
the  ponds i n  order t o  breed and feed .  The importance 
of such habitat was s tressed by Beebee ( 1 98 1  ) , who 
surveyed a large number of ponds in  southern England 
and found that those wi th  margina l  scrub habitat  were 
more l i ke ly  to support amphibian populat ions than  

were those wi thout  (a l l  other requi re ments being 
equ al ) .  

I n  1 986, the author  was  afforded the  opportunity t o  
s tudy the  effect of terrestr ia l  habitat  destruction o n  
smooth newts a t  a local level .  I n  1 985,  as part of an  
invest igation into the  reproductive biology of t hi s  
species,  breeding popu lat ion s ize was assessed at two, 
c losely-situated ponds.  In the  autumn of that  year, 
a bout  one half of the margina l  terrestrial  vegeta tion 
was removed from one pond;  the  other pond was left 
intac t .  I n  1 986, the  two ponds were surveyed once 
more,  and the  influence of habi ta t  destruction on 
smooth newt breeding populat ion s ize was determined . 

M ETHODS 

The two s tudy s i tes are  ponds s i tuated on t he 
Conniburrow hous ing estate  i n  Mi l ton Keynes,  
Buck inghamshire, southern England. They are approxi
mately 0. 25 mi les from one another.  In 1 985,  both 
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Ma rigold Pond 

85 1 398 

200 

23  

Cleaver Pond 

85 1 394 

250 

60 

Ordnance survey reference 

Surface area (sq. m.)  

Maximum water dept h (cm) 

Pond substrate 

Shore 

Thick clay mud and plant l itter 

1 98 5  and 1 986: stony, with some 
support from wooden slats 

Thick clay mud and plant l i t ter 

1 985:  muddy ban ks .  1 986: muddy 
banks, with some support from slats 

Amphibians present Triturus vulgaris. T. cristatus. 
Bufo bufo. Rana temporaria 

T vulgaris. B. bufo 

Crataegus monogyna C. monogyna Dominant terrestrial vegetat ion 

Dominant aquatic vegetation Elodea canadensis. Lemna minor. 
Potamogeton pectinatus 

E. canadensis, L. minor. 
P. natans 

TA B LE I :  Summary of some physical and biological characteristics of the two study sites. 

ponds were subjected to a detai led physical and 
biological survey, some of t he resu l t s .  of which are 
summarised in Table I .  M arigold Pond was not 
subjected to removal of vegetat ion between the 
breeding seasons of 1 985  and 1 986, and can thus be 
regarded as the 'contro l '  pond.  Cleaver Pond was 
subjected to vegetat ion removal along i ts  nort hern 
shore, and is thus the 'experi menta l '  pond.  The 
vegetation was cleared by local government to i m prove 
access to Cleaver Pond and render it safer when vis i ted 
by children (the latter is clearly a !audible reason for 
the clearance). 

Censuses of the smooth newts in each pond were 
in i t iated in March in bot h of the two years of study. 
Each site was visited two or t hree t i m es per ca lendar 
wee k ,  from between I 930 and I 1 00 hr (at or around the 
time of dusk) .  A t  Marigold Pond,  each visit consisted 
of slowly walk i ng a circui t of the perimeter of the pond, 
scann ing t he shallower and Jess-vegetated areas by 
torchligh t .  The number of smooth newts seen in t he 
water was recorded. A t  Cleaver Pond in 1 985,  only a 
small  area at the western end of the pond was 
accessible for torch ing, due to  the th ick  vegetat ion 
surrounding the pond elsewhere. During each visi t ,  the 
author stood at a spot a t  th i s  end of the pond, and · 
counted the number of smooth newts which were 
visible during a period of 1 0  minute  in dura t ion .  In  
1 986, access to  Cleaver Pond was  great ly i m p roved , 
but the same method of census was employed as in the 
previous year. 

In  1 985,  visits to  the ponds were terminated in  m id
June; in 1 986, visits were con t i nued un t i l  early July .  
For analyt ical purposes, the  numbers of  smooth newts 
seen at each pond from week 10 to  week 19 in both 
years of the study are considered. 

RESULTS A N D  D I SCUSSION 

The data  obtai ned during the censuses are 
summarised in Table 2. For both ponds the numbers of 
smooth newts counted in 1 986 were lower than in  1 985. 
The decrease for Marigold (control) Pond was 29. 7 per 
cent ,  compared with a decrease of 75.4 per cent for 
Cleaver (experimenta l )  Pond .  Th is d ifference is 
stat is t ically sign ificant (.X2 = 1 3 . 9, P<0.00 I ) . It is 

possible that th is  difference at Cleaver Pond merely 
reflects a change in  the behaviour of the newts; 
a l though no d irect altera t ions were made to the 
aquatic habitat ,  destruction of the terrestrial vegetation 
may have had indirect effects on the aquatic h<1bi tat . 
Whilst  t his poss ib i l i ty  cannot be dismissed ent i re ly ,  
torching of t hose parts  of Cleaver Pond rendered more 
accessible in 1 986 did not result  in a high count of 
aquat ic  newts (23 in total) .  Th is suggests that  t he  
between-years difference a t  Cleaver Pond was not  due 
to a gross change in the distri but i on of newts in  the 
pond. 

Cu mulat i ve No.  newts a t :  

Marigold Pond Cleaver Pond 
Wee k  1 985 1 986 1 985 1 986 

1 0  0 0 0 0 

1 1  3 0 0 0 
1 2  1 3  5 3 0 

1 3  52 8 1 2  2 
1 4  1 09 * 22 * 

1 5  2 1 4  1 3  29 7 
1 6  3 1 7  53 36 8 
1 7  34 1 1 24 45 1 1  
1 8  443 203 5 5  1 6  
1 9  492 346 65 1 6  

*No circuits made i n  that  week. 

TA B L E  2 :  The cumulative number o f  smooth newts counted by 

torchlight at each of t h e  study ponds in each of the t wo years of 

the  study.  

This result supports the hypot hesis that destruction 
of the terrestrial  habitat in the close vic ini ty of a pond 
can have a severely detr imental  effect on the smooth 
newt population using that pond as a site for breed ing 
and feeding. It also provides empirical verification of 
Beebee's ( 1 98 1 )  conclusion that the presence of such 
habitat is important in determin ing the suitabi l i ty  of a 
pond for amphibians. The longer term conseq uences 
of habitat destruction at Cleaver Pond are unclear, b u t  
t wo obvious possibi l i t ies exist ;  fi rst , the  populat ion o f  
newts m a y  fa l l  below t h e  'effective populat ion size' and 
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thus risk ext inct ion,  or secondly,  the  populat ion may 
st abi l ise at  a new,  lower level .  Only  long term field 
work would provide the answer. 

The benefi t s  afforded by terrestrial  vegetat ion along 
the shores of a pond are of t wo types. The first ,  d i rect 
benefi ts ,  i nclude the ut i l isat ion of the habitat  as a 
refuge dur i ng the  w inter.  This was certa in ly the case for 
Cleaver Pond i n  the win ter of 1 984, when the newts (as 
well as common toads, Bufo bufo) were k nown to have 
used rabbit  burrows in  the vegetat ion as hibernaculae 
(Verre l l ,  J 985) .  These burrows were destroyed in the 
a u t u m n  of 1 985 .  The second type of ben efi t  can be 
t ermed ' i ndirect ' ,  and includes protec t ion from human 
in terference. As ide from the dumping of domestic and 
garden refuse,  t h e  most common form of interference 
in Conn i bu rrow is the collection of breeding 
amphibians by children (the ' smal l  child effect') .  It 
seems un l ikel y  that th is effect was more severe for 
Cleaver Pond than for M arigold Pon d  in 1 986, and 
thus un l i ke ly that different ia l  in terference was  the  
major fa ctor responsible for the  sharp decl ine  i n  
smooth newt population size seen a t  t he former site .  

In summary, the  act iv i t ies of a l ocal government  
provided an unfortunate opportun it y  to assess the  
importance of  the terrest ri a l  habi tat  surrounding a 
pond for t h e  smooth newt populat ion breeding and 
feeding there .  Destruct ion of this  habi ta t  resu l t ed in  a 
sharp reduction in the size of the  breeding populat ion , 
probably due  to the removal of overwin tering refuges . 
I mproved accessibi l i ty to the  pond ,  and a con
com m i tant  increase in the  i n t ens i ty of the 'small chi ld 
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effect ' ,  probably  exacerbated this .  I t  is thus clear that  
there can be a serious confl ict over the interests of 
those com mit ted to  a mphibian conservation and those 
who wish to  make  ponds safe and accessible public 
amenit ies .  In such confl icts ,  it seems probable that the 
amphibians will be dealt the worst hand.  

A C K N O WLEDGEMENTS 

This work was supported by a gran t  from The Open 
University Research Committee.  I thank Norah 
M cCabe for her assistance in the fie ld ,  Irene Ridge for 
a l lowing me to examine t h e  records of t h e  pond survey 
and Mi l ton K ey nes B orough Counci l  for provid i ng the  
opport uni ty  t o  examine {he effect of  habitat 
destruct ion .  

R E FERENCES 

Beebee, T .  J . C.  ( 1 98 1 ) .  Habitats  of t h e  Bri t ish a m phibians 
(4):  agricu l tural lowlands and a general discussion of 
req uirements. Biological Conservation 21,  I 27- I 39. 

Cooke, A .  S .  and Scorgie, H .  R. A. ( 1 983) .  The stat us of t he 
commoner amphibians and repti les in Br i tain.  Focus on 
Na1ure Conserva1ion (Repon No. 3) : The Natme 
Conservancy Counci l .  

Verre l l ,  P. A .  ( 1 985) .  The winter habi tats  of amphi bians in  
M il ton K eynes,  E ngland.  Bri1ish J-lerpe10/ogical Society 
Bu!le1in, 1 3, 24-27. 

ENZYME (ALDOLASE) A CTI VITY I N  H YPERO S M OTIC MEDI A  (NaCl A N D  UREA) 
I N  THE TERRE STRIAL TOA D ,  B UFO VJRJD/S A ND FRO G  RANA RID/BUNDA 

G A D  D EG A N !  A N D  H A N !  H A HAMOU 

MICAL - Caililee Technological Ce111re. Kirya1 Shmona, 10200 Israel. 

(Accep1ed 15. 9. 86) 

A B STRACT 

l n  this  s tudy we examined the adaptat ion of the  enzyme Aldol ase from frogs and toads to d ifferent tem perat u res 
and t o  hyperosmotic media of 400- 1 OOOmOsm/Kg of urea or N aCl . M axim u m  enzyme activity was foun d  between 
200-400m0sm/Kg NaCl, both in enzymes from green toads and from marsh frogs .  However, a bove 500m0sm/Kg, 
the act iv i ty  of enzymes from green toads was s ignificant ly h igher t h an the act ivi ty of enzymes from marsh frogs . 

The act iv i t y  of a ldolase from green toads decreased very slowly as the media concen trat ion of urea i ncreased. 
H owever, the  act ivity of aldolase from m arsh frogs decreased rapidly under the same con dit ions .  

The maximum activity of aldolase from both frogs and toads was at 25°C.  The activity of a ldolase from green 
toads was significant ly h igher than the  act ivi ty of a ldolase from marsh frogs when m easured only at  h igh 
tem peratures (35°C).  Th e resu l ts of t h i s  s tudy support the  idea that  the  biochemical systems of t errestrial  amphibia 
are tolerant to  hyperosmotic media.  


