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Published evidence from 1 78 great crested newt population translocations in the UK carried
out between 1 985 and 1 994 emphasizes the need for continued monitoring following translocation.
In more than half the cases, there was insufficient evidence for judging success, mainly due to
lack of monitoring. Using the l iberal criterion of the presence of a population one-year following
translocation, 37% of all cases were successful and 1 0% unsuccessful. Most of the failures were
predictable from existing knowledge of great crested newt requirements. Conflict between
development obj ectives and great crested newt conservation at a site in northern England
prompted a large-scale translocation of over 1OOO individually photographed adults to a
conservation area immediately adj acent to the development site. During the first year following
translocation, adult newts showed a strong tendency to move towards their previous breeding
site, some travell ing 5 00 m in doing so, but none reaching home ponds 900 m away. At least
60% of the translocated newt population either escaped from - or attempted to leave - the
conservation area. The remainder accepted the ponds in the conservation area, some of wh ich
were less than one year old, and bred successfully. Population sizes were extrapolated from the
results of trapping both outside and within the conservation area. The estimated density of adults
in the conservation area, at 1 5 0 ha· 1 , was h igh compared to that in the proposed development site
(about 5 ha-1). Nevertheless, in the first year the population in the conservation area showed
good production of metamorphs, and mortality consistent with that found in previous studies.
Furthermore, most recaptured adults had grown (median of 1 8% gain in mass) during the season.
This was probably the result of the i ncreased habitat diversity in the conservation area, especially
the aquatic habitat. It must be recognised that this translocation procedure can be applied only
to the adult component of the population.
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INTRODUCTION
The protected status of the great crested newt in the
UK commonly leads to difficulties in land-use plan
ning. Translocation, referring to the intentional transfer
of populations from one location to another, presents an
attractive solution. Seemingly, at a stroke, it frees the
land for development and preserves the newt popula
tion. In consequence, the strategy is widely adopted in
the UK and commonly accepted as a solution to land
use conflicts by the statutory conservation authorities.
However, difficulties with the strategy are serious.
Firstly, in the UK there is no published evidence that
the procedure actually works. A recent summary of am
phibian and reptile translocation procedures (Clemons
& Langton, 1 998) is replete with prescriptions for
translocation, but contains no evidence that the process
is successful and few references to relevant research.
Cooke & Oldham ( 1 995) provide a case study of the
translocation of UK populations of the common toad
and common frog. However, for the toad there was
heavy mortality of adults in the first year following in
troduction to the new site.
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Secondly, even if it can be shown to work, there are
often difficulties in selecting a suitable receptor site.
Such a site must provide appropriate aquatic and terres
trial habitat and it may be difficult to establish that this
is the case. An existing resident population at the
receptor site provides good evidence, but in this case,
the addition of new animals could result in the popula
tion size exceeding the carrying capacity of the h abitat.
In tum, this could increase the level of mortality of the
combined populations, so defeating the objective of
preserving the newts. A possible solution is to create
new habitat or to enhance the h abitat occupied by the
existing population, but this presumes clear knowledge
of the newt ' s requirements and the relationship be
tween the environmental carrying capacity and the size
of the introduced population. This is difficult to demon
strate, is usually taken on trust and - as will be seen
below - is sometimes misinterpreted.
Thirdly, most - if not all - methods used to collect
newts from doomed sites depend upon the collection of
animals converging on, or leaving, breeding sites and
so concentrate heavily on the adult component of the
population. The limited evidence on newt l ife tables
(Arntzen & Teunis, 1 993 , Halley et al. 1 996) suggests
that in a productive population about 70% of the popu
lation is comprised ofnon-breeding animals. Unless the
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process of interception is continued for several years,
this non-breeding element is not included in the translo
cation.
The current paper addresses the first of these three
issues. Two surveys of translocations conducted in the
UK - the results of neither of which are widely avail
able - will be reviewed, in search of evidence that the
procedure is successful. The second part of the paper is
concerned with an individual case study of transloca
tion in northern England. This investigates whether a
self-sustaining population of newts can be established
in a "conservation area" fol lowing translocation. It
reaches a reasonably encouraging conclusion, but with
important provisos.
TEN Y EARS OF TRANSLOCA TI ONS IN THE UK
Statutory protection was given to the great crested
newt in the UK in I 982, following enactment of the
Wildlife & Countryside Act I 98 1 . In consequence, the
Nature Conservancy Council (now English Nature) es
tablished a system of l icensing to allow actions,
including translocation, which would otherwise be pro
hibited under the Act (Gent & H owarth, 1 998). Each
successful applicant is permitted to undertake previ
ously agreed actions, during a prescribed period, under
a series of conditions. These include the requirement to
provide details of the work carried out during the pe- .
riod covered by the licence. Since, in I 982 (or indeed
today), there was no established method of ensuring
successful translocation, the first l icences were, in ef
fect, granted for experimental translocations, based
upon the best practice at the time. The accounts of
translocations undertaken under licence thus, theoreti
cally, provide an i deal opportunity to determine the
factors m i litating for or against the progress of translo
cation efforts.
All the records held by English Nature up to 1 990
were analysed by Oldham et al. ( 1 99 1 ), partly as the
result of commercial interest (British Coal). These cov
ered eight years of recorded translocations, and
included some cases undertaken earlier, before the en
actment of the Wildlife & Countryside Act. Together
these yielded a total of 86 exercises. The results were
disappointing, with 26% - all from the pre- 1 982 period
- having no quantitative records, and another 26% with
records but with no attempt at monitoring. A further
20% involved garden ponds, important in a local sense,
but unlikely to support viable long-term populations in
their own right. For the remaining 25 field ponds (29%
of the total) there were records of numbers moved and
an effort to monitor. However, in eight of these cases
the level of success could not be determined because
th�re were already great crested newts at the recipient
site and no means of distinguishing between residents
and introduced animals. This leaves some 1 7
translocations (of between 8 and 540 newts, mean of
1 3 3) involving field ponds. Of these, 10 ( 1 2% of the
original total) appeared to be successful, as newts were

present in the receptor pond at least one year following
translocation. However, at the time of the study, in
1 990, the mean monitoring period was only three years.
Furthermore, although newts were observed at the 1 0
sites in subsequent years, they were rarely counted
(four cases). There was only a single case where the
data indicated that a breeding population was estab
lished at the new site following translocation.
Absence of adequate guidance was reflected in the
reasons for the failure of 1 4 of the translocations (seven
each for garden and field ponds). In all but one case, the
failures were the result of poor translocation technique.
All could have been predicted, even at that time, based
on the known characteristics of the host site (e.g. pres
ence of fish or ducks) - an unnecessary and regrettable
waste of effort and resources.
Five years later, in 1 995, an identical survey cover
ing the English Nature records for the preceding five
years, was conducted by May ( 1 996). All the
translocations were now covered by the licensing sec
tion and the level of recorded detail had improved
accordingly. There was an increase in the extent of the
practice, 92 cases compared to 52 in the equivalent pe
riod in the earlier study, and quantitative information
was now available for every case. However, monitoring
was still not universal, occurring in only 64% of cases,
and there was no consistency in the monitoring proce
dure. Ideally, the success oftranslocation depends upon
evidence of a self-sustaining population at the new site.
Practically, this would have been very difficult to dem
onstrate, especially within the period of the survey.
However, the return of adults in subsequent years and
then, in tum, the presence of eggs, larvae and
metamorphs provide increasingly convincing evidence
of the successful establishment of a population at the
new site. Most of the evidence (78% of monitored
cases) came from the return of adults; in only one of the
cases studied was the emergence of metamorphs used
as an indicator of success. Using the minimal criterion
of the presence of at least one adult newt in the year fol
lowing translocation, 92% of the 59 monitored cases
(59% of all cases) were judged to be successful. Again,
procedures were sometimes used which could have
been predicted to lead to failure, with existing knowl
edge, such as the removal of newts to a site only 250 m
distant and with no newt barriers.
The proportions of cases falling into each category,
from the 1 78 records in both surveys, are illustrated in
Fig. 1 .
CASE STUDY OF GREAT C RE STED NEWT
TRANSLOCA TION
A public inquiry into a planning application for an
opencast coalmine in Lancashire resulted in a ruling by
the Secretary of State for the Environment that further
work should be conducted on the effects of transloca
tion. A proposal was prepared by a biological
consultant which involved setting aside parts of the
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FIG. I. The outcome of 1 78 translocations of crested newt populations in the UK before 1 996. ' Relocated' newts were transferred
to sites with existing populations. Most of the receptor sites were field ponds except for those labelled ' gardens'. (Data from
Oldham et al., 1 99 1 ; May, 1 996)
proposed opencast site as conservation areas specifi
cally for great crested newts (Humphries et al., 1 99 1 ).
Starting i n 1 99 1 , newts were removed from several
ponds within the proposed opencast coal site, their
belly patterns were photographed, and then the animals
were deposited into a single fenced conservation area,
situated at one comer of the site. The effects of this
translocation were investigated by monitoring the sites
of recapture of a sample of the population (Horton &
Branscombe, 1 994).
The pilot conservation area - described by Horton &
Branscombe ( 1 994 ) - was 5 ha with a landscape typical
of non-intensive agricultural use, containing pasture,
hedgerows and five ponds (three permanent, two sea
sonal). The habitat was diversified by planting trees and
shrubs and by introducing hibernacula. Three addi
tional ponds were constructed. The conservation area
was fenced using a polythene/chicken wire barrier,
with newt pitfall traps inside and outside, to determine
patterns of movement. A defect in the fence, over
looked by Horton & Branscombe ( 1 994), was a
four-metre gap on the south side, left to permit access
of site vehicles. Newts were also monitored inside the
conservation area by pitfall traps at fences surrounding
some of the ponds, and by bottle-trapping (Griffiths,
1 985) w ithin the ponds.
Newts were intercepted during their seasonal m igra
tion to ponds on the proposed opencast site, using a
combination of fences and traps. The interception pro
gramme continued for three years ( 1 9 9 1 to 1 993 ), but
the current report is concerned only with the first two
years, when 1 090 newts were caught. They were all
identified using photocopied belly patterns, then
weighed, and fo llowing immersion in water for at least
1 2 hrs, transferred to a central release point inside the

conservation area in each of the years. Those captured
at the outer perimeter of the conservation area (a total
of 2 1 6 newts in 1 99 1 and 1 992) and captures at the in
ner perimeter (whether new animals or recaptures)
were also placed at the central release point. Those
caught within the conservation area in bottle traps and
outside the fences around individual ponds were placed
into the ponds (473 newts in 1 992).
The paper by Horton & Branscombe ( 1 994) and an
earlier internal report (Branscombe & Horton, 1 992)
provide an account of the procedures used in the pilot
project and of the numbers of animals involved in the
translocations. The current paper attempts an analysis
of the results of matching belly pattern photographs of
the newts captured during 1 9 9 1 and 1 992. This was un
dertaken by De Montfort University on behalf of
British Coal and was originally described in an internal
report to the company (Oldham, 1 993). The obj ective
was to determine whether, in the early stages of the ex
periment, the conservation area would be likely to
sustain a viable great crested newt population. We
looked for evidence of a healthy adult population in the
conservation area, as indicated by appropriate levels of
survival, growth and metamorph production, and ex
amined the population density supported by the habitat.
The results of monitoring also provided an opportunity
to examine the impact of site fidelity - whether there
was a tendency for translocated animals to return to
their home pools or to accept the pools in the conserva
tion area as breeding sites.
Following privatization of the coal industry in 1 994
the site became the responsibility of RJB Mining Ltd
and the experiment was abandoned. To date, the pro
posed conservation areas have not been estab lished and
the opencast site has not been developed.
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DATA ANALYSIS
B E L L Y PATTERN ANALYSIS

The total collection of photocopies was sorted into
sets based on site, year and sex; only males were used in
the present exercise. The next subdivision was based
upon belly pattern. Two attributes were selected: the
presence or absence of ( I ) longitudinally oriented
groups of mid-ventral spots; and (2) low spot density on
the posterior half of the belly. These criteria were ap
plied successively and each sub-sample was further
sub-divided into three groups. Two of them were com
prised of animals clearly either possessing or not
possessing the first attribute, (positive and negative
groups). The third contained newts whose categoriza
tion was in doubt (intermediates). During the matching
exercise, each site/date set was matched, in tum, with
each of the other appropriate sets. Animals caught at the
opencast site ponds were matched against those cap
tured in the conservation area in the same year, and
against those captured at any site in the following year.
The positive and negative groups from each set were
matched, respectively, against the positives and nega
tives of the other sets, whilst the intermediates were
matched against both positives and negatives.
Once a match was detected, the individual patterns
are so distinctive that a direct comparison of photocop
ies left no doubt about its validity. However, the
matching process involved nearly I OOO animals, even
when restricted to one sex; it was time-consuming and
arduous, and the possibility of m issing a match was
very real, especially when photocopies were of poor
quality. Control trials, involving photocopied and toe
clipped animals showed that as many as 1 4% of
matches were m issed on initial scanning (Oldham &
Nicholson, 1 984). However, there is no reason to sus
pect that individuals from one location were more
likely to be missed than those from any other location,
so results involving proportions are unlikely to be bi
ased by any lack of matching efficiency.
POPULATION PARAMETERS

Information on population size, survival, and pat
terns of newt movement were obtained by monitoring
at the conservation area barrier and within the conser
vation area, coupled with belly pattern matching. The
monitoring exercise provided information on the pro
duction of metamorphs. Knowledge of barrier
efficiency and the likelihood of capture within the con
servation area are important in the determination of
population parameters. Much of the evidence hinges on
the recapture history of the male newts introduced into
the conservation area in 1 99 1 from both the source
ponds on the opencast site and from the outer perimeter
of the conservati9n area. They were recaptured, in both
1 9 9 1 and 1 992, in the conservation area ponds, at
fences surrounding some of these ponds, at the inner
and outer perimeter of the conservation area, or - in
some cases - back at the source ponds.

RESULTS
BARRIER EFFICIENCY

The males represented 47% of the total catch of
newts on the proposed opencast site in 1 99 1 . Of those
transferred into the conservation area in 1 99 1 (Fig. 2a,
2b), 59 were recaptured in 1 992 (Fig. 2d) - about half
(53%) still inside the conservation area, at the ponds,
but the remainder outside it, either at the outer perim
eter (9%) or back at the source ponds (3 9%).The
suggested fence efficiency of 53% is a rough estimate
and depends both upon uniform motivation to leave the
conservation area and a comparable probability of cap
ture inside and outside of it in 1 992. In fact, for the
relatively small proportion of natives amongst the re
captures (about 20%), motivation to leave the
conservation area might have been lower than for the
translocated animals (see below). Secondly, the prob
ability of capture outside the conservation area m ight
be lower than that for inside, owing to lower survival of
animals travelling towards the distant ponds. If both
these possibilities apply then on both counts the fence
efficiency of 53% described above is an overestimate.
The efficiencies of the barriers surrounding the conser
vation area and the source ponds were probably similar
to that at the conservation area, as they were both con
structed in the same way.
LIKELIHOOD OF CAPTURE

Three hundred and thirty-eight male newts were in
troduced into the conservation area in 1 9 9 1 during the
translocation exercise - 2 86 from the source ponds and
52 from the outer perimeter (Fig. 2a,b ). Of these 1 3 1
were recaptured in the conservation area later in the
same year. Monitoring during the same period in 1 992
(Fig. 2d) provided an additional 5 9 recaptures, 3 3 of
which were recaptured for the first time since release in
1 99 1 . The 33 animals are known to have been present
in the conservation area in 1 99 1 , but not recaptured in
that year. This gives us an estimate of 44± 1 3 % (mean ±
95% confidence limits) for the likelihood of capturing
newts from the male population in 1 99 1 .
POPULATION DENSITY

All the ponds on the proposed opencast site were
studied intensively for several seasons prior to 1 99 1
and all known great crested newt breeding sites were
completely encircled with drift fences. Hence, assum
ing that newts breed every year, the catches at these
fences, corrected for observed fence efficiency, can be
used to estimate the density of adult great crested newts
in the existing agricultural landscape of the site. There
were approximately four ponds km-2 (0.04 ha-1 ) in the
study area. If we assume newts to be dispersed within a
radius of 5 00 m from the breeding ponds (e.g. Oldham
& Nicholson, 1 986; Baker & Halliday, 1 999), then their
density in the opencast site is approximately five adults
ha- 1 • This compares with densities of between five and
32 adults ha-1 on agricultural s ites in Leicestershire
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FIG. 2 Locations of recaptured newts following translocation: (a) from ponds mainly in the south and west into the centre of the
conservation area in 1 99 1 ; (b) from the outer perimeter of the conservation area, involving newts moving in from surrounding
habitat in 1 99 1 ; ( c) returned again to the centre of the conservation area in 1991 after the first recapture (from (a)); ( d) in 1 992,
involving newts first identified in 1 99 1 . The old ponds have existed for many years, whilst the new ponds were constructed early
in 1 99 1 . Newts were collected from the inner and outer perimeter either from pitfall traps or from the base of the fence.
(Oldham, unpublished) and up to 1 OOO or more adults
ha- 1 in very good habitat (Latham et al., 1 996).
Adult newt density within the conservation area it
self in 1 99 1 can be estimated from four components.
Two of these are known precisely: the numbers intro
duced from both the opencast site ponds (6 1 0) and from
the outer perimeter of the conservation area ( 1 00). The
third component, numbers "leaking" into the area past
the conservation area perimeter fence, can be estimated
from the calculated barrier efficiency (53%, see above)
and adds about 50 newts. The fourth component, na
tives already present before the barrier was constructed,
is more d ifficult to determine. However, it can be esti
mated crudely from the numbers of unidentified males
caught within the conservation area, after correcting for
sex ratio, inward leakage, likelihood of capture and pat
tern matching efficiency. The estimate for natives so
obtained, of about 300 animals (60 ha-1), provides a
considerably h igher density of newts than the overall
value for the opencast site of 5 ha- 1 • This might be ex
pected, however, given the high concentration of newt
ponds in the conservation area, 20 times h igher than
outside, even before construction of the new ponds.
Added to the numbers introduced, the overall adult total
in the conservation area was estimated as 1 060, about
2 1 0 ha1 • Even allowing for escapes, which would re-

duce the density to about 750 ( 1 50 ha- 1 ), this is probably
higher than ideal in the context of this agricultural land
scape.
SURVIVAL

Individuals were "marked" photographically in
early 1 99 1 , and monitored in the conservation area both
later in 1 99 1 and again in an equivalent period in 1 992,
using comparable effort. Of 3 3 8 marked males, 1 3 1
were recaptured at least once in 1 99 1 , but only 59 were
recaptured in 1 992 (Fig. 2). The difference provides a
male survival estimate of 45±9%, comparable with the
value of about 50% for adults quoted by Arntzen and
Teunis ( 1 993). There is no reason to believe that the
survival of females differed significantly.
METAMORPH PRODUCTION

Metamorph emergence within the conservation area
is described by Horton & Branscombe ( 1 994 ). One
hundred and thirty-five metamorphs were observed
leaving the three newly created ponds in 1 99 1 (the
other three ponds were not monitored), and 567 from
all six ponds in 1 992. This information on metamorph
emergence is relevant to recruitment into the adult
population in 1 993 at the earliest.
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SOMA TIC CONDITION OF NEWTS IN THE
CONSERVATION AREA

Mass changes in a sample of 65 male newts recap
tured during the 1 99 1 season between early March and
mid-July, during periods ranging between one day and
1 3 3 (median=44) days varied between the extremes of
52% gain and 29% loss. The median and mean changes
in mass were both 1 8% gain. The largest gains occurred
early in the season (an average of 1 .6% per day during
March), the smallest towards the end (0.2% between
mid-April and mid-July). Horton & Branscombe
·
( 1 994) noted that the mean masses of newts caught in
side the conservation area were similar to those from
outside it.
HOMING A FTER TRANSLOCA TION

There is direct evidence that newts passed the con
servation area barrier and had returned to their original
ponds of capture by the fol lowing season. Of the 23
males known to have returned to a pond outside the
conservation area, the majority (65%) were recaptured
at the pond at which they were intercepted in 1 99 1 .
Most o f the remainder reached an alternative pond
more or less en route to their original pond of capture.
The distances moved ranged between 200 m and 5 00 m
(median 400 m). No recaptures were made at source
ponds 900 m distant. About half the translocated ani
mals did not escape from the conservation area,
although they may have attempted to do so. There is
evidence of such attempts in the 29 males recaptured at
the inside barrier of the conservation area in 1 99 1 .
These constituted 26% of the 1 1 2 males recaptured in
1 99 1 (Fig. 2a); m ost of the remainder were in the
ponds. A l l recaptures (including the 1 1 2 males) were
returned to the central release point within the conser
vation area (Fig. 2c). Forty-six males were recaptured
yet again, of which 2 8% were found at the inner perim
eter and most of the remainder in the ponds, a similar
recapture distribution to that following first transloca
tion.
If the numbers of animals actually escaping are
taken into account (about 47%, see Barrier efficiency,
above) and added to those apparently attempting to es
cape (26% of the remainder), we have about 60% of the
introduced animals tending to leave the area. Some
continued their efforts to escape (Fig. 2c), despite being
returned twice to the centre of the area and therefore
having further opportunities to enter the new ponds.
This expression of s ite fidelity is further indicated by
the behaviour of the newts originally caught at the outer
perimeter of the conservation area (Fig. 2b) - presum
ably for the most part, natives of the original
conservation area ponds. None of these animals was re
captured in ponds outside the conservation area in
1 992. Furthermore, of the males from this set, which
were recaptured in ponds in the conservation area, 9
(47%) were found in the three original ponds, rather
than the three newly constructed ponds (Fig. 2b). The
equivalent number for the introduced males was 1 6

( 1 4%, Fig. 2a). Although the numbers recaptured are
small, there was a sign ificant tendency (x2= 1 2.0,
P<0.0 1 ) for natives to be caught in the cild ponds, and
"foreigners" in the new ponds. This tendency appeared
to have disappeared by the second year (Fig. 2d), when
the proportions of recaptures in the new and old ponds
were similar. In the first year following translocation
site fidelity appears to be strong. Nevertheless, at least
28% of the 286 males (i.e. 80 of the recaptures) intro
duced from the external ponds (Fig. 2a) evidently
accepted the conservation area ponds, especially the
new ones, and used them as breeding sites.
Collectively, these data suggest that the newts trans
ferred into the conservation area differed in their
behaviour from the presumed natives of the area, those
caught at the outer perimeter. If the translocated ani
mals are treated as a separate set, then the proportion
escaping or attempting escape rises to 70%, instead of
60% for the combined data.
DI SCUSSION
One of the most striking aspects of the pilot project is
the strength of the newts' tendency to return towards
their previous breeding sites, and their ability to sur
mount carefully prepared barriers in doing so. A lso
striking, however, are the indications of the success of
the translocation procedure. Despite the high density of
newts in the conservation area there was evidence of
acceptance of newly created ponds, reasonable
metamorph emergence, individual mass gain and mor
tality comparable with other populations.
The calculated efficiency of the barriers used in this
project are similar to those of between 1 8 and 69%
(means of 42% for influx and 32% for exodus) deter
mined in six studies of the great crested newt, using
similarly constructed barriers (Amtkjaer, 1 98 1 ; Verrel l
& Halliday, 1 98 5 ; Franklin, 1 993 ; summarized by
Arntzen et al., 1 995). Most of the barriers in these stud
ies were made in the course of research proj ects,
inevitably constrained by a shortage of financial re
sources and often concerned only with obtaining a large
sample of the population, not a total sample. It is possi
ble to provide efficient barriers, and during population
rescue, it behoves the responsible parties to make ad
equate provision using robust barriers in this regard.
In the population study by Arntzen & Teunis ( 1 993),
juvenile survival {from the age of one to two years) was
approximately 20% and adult survival approximately
50%, similar to the present study. At these rates, an an
nual production of 2 . 5 metamorphs per adult would be
needed to maintain a stable population, equivalent to an
annual production of at least 1 875 m etamorphs needed
at the conservation area to maintain the 1 99 1 popula
tion level. No estimates of fence efficiency are
available for the metamorphs, but being so much
smaller, they are even more likely than the adults to
evade capture and the estimate of annual metamorph
production (567) is probably a serious underestimate.
The observed level of metamorph production in 1 992
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may have been adequate to maintain the population. In
the follow ing year, however, metamorph production
reduced to 1 82 (Horton & Branscombe, 1 994) and this
may be a reflection of overpopulation in the conserva
tion area.
The recorded median gain of 1 8% body mass of
males in the conservation area in the 1 9 9 1 season oc
curred mainly during their aquatic phase. This
information must be considered against the background
of mass loss commonly reported for newts during the
breeding season (e.g. Arntzen et al. 1 999). Mass gain in
the current study is particularly encouraging in view of
the relatively high density of newts in the conservation
area. It emphasises the importance of aquatic habitat
enhancement in conservation management for great
crested newt conservation.
Fidelity of adult amphibians to their breeding sites is
well-reported (e.g. Twitty et al., 1 967; Oldham, 1 967;
Heusser, 1 969; Sinsch, 1 992). In extreme cases, indi
viduals have been known to return to locations from
which breeding sites have been obliterated (e.g.
Jungfer, 1 943; Heusser, 1 964). There is some evidence,
however, to suspect that fidelity might not be so
marked in the great crested newt. Frankl in ( 1 993) has
shown that new sites may be colonized by great crested
newts within one year of their creation. This was also
the case in the present study. The new ponds were made
in the winter prior to the 1 99 1 breeding season, yet 57%
of the recaptured males (at least 22% of those intro
duced) used them (Fig. 2a). "Native" newts tended to
use the old ponds (Fig. 2b). There was, however,
marked variation in the acceptance of new sites by
translocated adults. A llowing for catching efficiency it
would seem that roughly 30 or 40% of the introduced
animals quickly accepted the new ponds, whilst about
50% escaped from the area, some of them returning
successfully to their previous breeding site. The re
mainder were captured at the inner boundary of the
conservation area fence, apparently attempting to re
turn. These animals attempted to return to their original
site on more than one occasion, following replacement
at the central release point (Fig. 2c). This tendency by
part of the population might reduce the rate of popula
tion establishment at new receptor sites and it
emphasizes the need to couple translocation with effi
cient barriers preventing the return of translocated
newts.
In the current study, the maximum distance of trans
location was 900 m and newts escaping from the
conservation area returned only as far as 500 m. It is
possible that animals transferred a greater distance,
with cues from the home site unavailable, may accept
the new site more readily than those that have been
moved only a short distance.
The great crested newt spends a substantial part of its
life in water. Terrestrial habitat is nonetheless impor
tant, especially for the largely terrestrial juvenile phase.
In the present project efforts were made to enhance
both (details in H orton & Branscombe, 1 994 ), but with
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particular emphasis on the aquatic habitat. This strategy
appears to have been successful, enabling individuals
to breed and produce metamorphs in the first year of the
project.
Finally, it is important to recognise that most of the
above work is based upon the adult component of the
population. We still have no reliable method of captur
ing a high proportion of the juveniles during the period,
lasting from two to three years, between metamorpho
sis and sexual maturity. The only method of ensuring
that this large component of the population is incorpo
rated into the translocation is to continue trapping for at
least three years.
ACKNOWLEDGEMENTS
We thank members of staff of Humphries Rowell
Associates for assistance with field work; Paul Guin
ness, Roy Niblett and Laurie Norris for painstaking
pattern matching; Ian Carolan of British Coal for en
couragement; British Coal Opencast for fin ancial
support and Clive Cummins for helpful criticism of the
manuscript.
REFERENCES
Amtkjaer, J. ( 1 98 1 ) . An okologisk undersogelse as
salamandre i Danmark med hovedvaegten lagt pa
forholdene hos Star Vandsalamander, Triturus
cri status Laurent. Speci alerapport ved Zoologisk

Labatorium, Inst. f. zoologi og zoofysiologi Arhus
Universitet, Arhus.
Arntzen, J. W . , Oldham, R. S. and Latham, D. M. ( 1 995).
Cost effective drift fences for toads and newts.
Amphibia-Reptilia 16, 1 3 7- 1 45 .
Arntzen, J. W ., Smithson, A . & Oldham, R. S . ( 1 999).
Marking and tissue sampling effects on body condition
and survival in the newt Triturus cristatus. J .
Herpetol. 33, 5 67-576.
Arntzen, J. W . & Teunis, S. F . M . ( 1 993 ). A six year study
on the population dynamics of the great crested newt
(Triturus cristatus) fol l owing the colonisation of a
newly created pond. Herpetol. J. 3, 99- 1 1 0.
Baker, J. M . R. & Halliday, T. R. ( 1 999). Amphibian
colonization of new ponds i n an agricultural
landscape. Herpetol. J. 9, 5 5-63 .
Branscombe, J. & Horton, P. J. ( 1 992). Proposed Lomax
OCCS. Prelim inary analysis of the 1 992 amphibian
conservation programme data. Unpublished report to
British Coal.
Clemons, J. & Langton, T. ( 1 998). Species translocations.
In: Herpetofauna workers ' manual. (Ed. A. H. Gent
and S. D. G ibson) Joint Nature Conservation
Committee, Peterborough.
Cooke A . S. & Oldham R. S. ( 1 995). Establ i sh ment of
populations of the common frog Rana temporaria and
the common toad Buja bufo in a newly created reserve
fol lowing translocation. Herpetol. J. 5, 1 73 - 1 80.
Franklin, P . S. ( 1 99 3 ) . The migratory ecology and
terrestrial habitat preferences of the great crested
newt, Triturus cristatus, at Little Wittenham Wood,

1 90

R. S. OLDHAM AND R. N . HUMPHRIES

Oxfordshire. Unpublished M . Phil. thesis. De Montfort
University.
Gent, A. H. & Howarth, W. ( 1 998). Amphib ians and
reptiles and the l aw. I n : Herpetofauna workers '
manual. (Ed. A . H . Gent and S. D. Gibson) Joint
Nature Conservation Committee, Peterborough.
Griffiths, R. A. ( 1 985). A simple funnel trap for studying
newt populations and an evaluation of trap behaviour
in smooth and palmate newts, Triturus vulgaris and T.
helveticus. Herpetol. J. I, 5- 1 0.
Halley, J . M., O ldham, R. S. & Arntzen, J. W. ( 1 996).
Predicting the persistence o f amphibian populations
with the help of a spatial model. J. Appl. Ecol. 33,
4 55-470.
Heusser, H. ( 1 964 ). Zur Laichplatzorientierung der
Erdkrote Bufo b ufo L . Mitt. Naturforch. Ges.
Schaffhausen. 28, 1 - 1 2.
Heusser, H. ( 1 969). Die Lebensweise der Erdkrote (Bufo
bufo L . ) : Das Orientierungsproblem. Rev. Suis. Zoo/. ,
76, 444-5 1 7.
Horton, P. J. & Branscombe, J . ( 1 994). Case study :
Lomax Brow: Great crested newt project. I n :
Conservation and management ofgreat crested newts:
Proceedings of a symposium held at Kew Gardens.

Oldham, R. S. ( 1 967). Orienting mechanisms of the green
frog, Rana clamitans. Ecology 1 961 48, 477-49 1 .
Oldham, R . S . ( 1 993). Evaluation of the success of
translocation of crested newts from Lomax p onds to
the Lomax conservation area. Unpubli shed report to

British Coal Opencast Executive. De Montfort
University, Leicester.
Oldham, R. S., Musson, S. & Humphries, R. N. ( 1 99 1 ).
Translocation of crested newt populations in the UK
Herpetofauna News 2(5), 3-5.
Oldham, R. S . & Nicholson, M. ( 1 984). Status and
ecology of the warty newt, Triturus cristatus.
Unpub l i shed report to the Nature Conservancy
Council, Peterborough.
Oldham, R. S. and N i cholson, M. ( 1 986). Status and
ecology of the warty newt, Triturus cristatus. Ibid.
S insch, U. ( 1 992). Amphibians. In: A n imal homing Ed.
Papi, F. Chapman & Hall, London.
Twitty, V. C., Grant, D. & Anderson, 0 . ( 1 967). Home
range i n relation to homing in the newt Taricha
rivu/aris (Amphibia : Caudata). Copeia 1 967, 649-653
Verrell, P. & Hal l iday, T. ( 1 985). The population
dynamics of the crested newt, Triturus cristatus, at a
pond in southern England. Holarct. Ecol. 8, 1 5 1 - 1 56.

(Ed. A. Gent and R. Bray). English Nature report No.
20.
Humphries, R. N., Horton, P. J. & O ldham, R. S . ( 1 99 1 ).
Proposed Lomax (Revised) Opencast Coal Site:
A mphibian conservation. Unpubl ished report by

Humphries Rowell Associates to B ritish Coal
Opencast, Central North Region, Sheffield.
Jungfer, D. L. ( 1 943 ). B eitrage zur Biologie der Erdkrote
(Bufo b ufo L . ) mit besonderer Berucksichtigung der
Wanderung zu den Laichgewassern. Z. Morphol.
Oekol. Tiere 40, 1 1 7- 1 57.
Latham, D . M., Oldham, R. S . , Stevenson, M. J., Duff, R.,
Frankl in, P. & Head, S. M. ( 1 996). W oodland
management and the conservation of the great crested
newt ( Triturus cristatus). Aspects Appl. Biol. 44, 45 1 459.
May, R . ( 1 996). The translocation ofgreat crested newts,
a protected species. Unpublished M S c thesis.
University of Wales, Aberystwyth.

Accepted: 18. 12. 00

