ACCLOGY OF MUSTELIDS IN NEW ZHATLAND

A thesls presented for the
degree of laster of Science in Zoology
in the University of Canterbury

o

Christchurch, New Zealand.

"Dy

WMTMEZARD AT e T4
}.‘.L.L.u SEA L 9 ,LJul":io

19604




THESIS
wﬁnd
777
.C2

. FSE3

Chapter 1.

U

CONTENTS

Figures
Tables

Introduction

(]

b

Degcription

Aberation and Distribution

[

Distribution

Age Determination

Age determination in
stoats

in T t

®

1’\ T3

0]

w0

0]

1

in weas

n

Reproduction

Stoat reproduction

T o ¥

Perret '

ieasel B
Jex end Age Ratios

~Terret dropnings from
v Kourarau

=
(@8]

N AW
Co W

18]
}—J




[
3}

¢}
3]
wn
)]
e}
]
O
o)
£
i
o
o
}_..
[l
s
i
Ut

o
W
n
2,
o
5
&)
o>

.\l

ey
et
&)

cH
A&
[N

Den 1 104

Den 2 106
Den 3 116
Den 4 118
ben 5 121
Den 6 1zl
Den 7 125
Den § 126
Den 9 151
Den 10 33

R

Discussion 36
Discusslion 142

summary 149

A AT el R N
Acknowledgeements 152

Anpendix Ao

Peteils of nmonthly
samnles 162




=

W1

(@)Y

fd
™

.
o

e

Pigures
study skins of ferret, stoat and
weasel, Dorgal view,

Study skins of ferret, stoat and
weagel. Ventral view,

Head of T

Q)

aistripbution

ct
O
o)
c—*_

Perret distribution
Wieasel distribution

skulls, showing sexual dimorphisnm

ot

young stoats
€ stoat skull, changes with age
Stoat bhacula

Stoat baculum weight

Frequency distribution of baculum
welght

dtudy skin of white stoat from Lake
Murihiku., 2 August 1963,

Captive male stoat in partly white
wintsr coat. 13 July 1961.

rret showing facisl markings

16
17
19
23
24
25
26
28
29
30

31
32

33

36
45

56

S 9




Ny
N 1go

8]
(o)
o

N
~J
[

3]
(o
®

[l
~

\0
°

Wi
i O
@

Lr

Pigures (continued)

Ztoat droppings 65

Gut contents of stoats, Terrets

and weasels 70
Gut contents of male and female stoats 72
Gut contents of stoats from farmland

and bhush 73

Seasonal variation in gut contents of
stoats in bush areas 75

:

Hollow Hgaio tree containing stoat den,
Okuti Valley. 9 |

Study area at 3irdlings Flat 94

Live~-trapped stoat in holder Tor weighing

and marking 95
Rush containing den 1. |04
Stoat droppings in latrine, den 1. 105
Den 2 occupled during winter 1963, 1O 6

nemqlns of skylar:
1

s and sparrows from
den 2, showing “feren

ce in palatability.

30 July 1963, 1 O8
Den 6 with iron trough turned back to
expose nest, 124
Den 6, Details of nest containing
feathers from L3 skylarks 125

Den & under corrugated iron and bhoard 126
Den & containing two young and thr
adult skylaris. 19 QOctober 1365 127

2ite of den 9 in rubbish pile 13




[¢}]

-

\
@

P

(Y
a

f:

un
o

[0
9

7a

T o

0
[

-
O
L

]
(9]
o

™M -
Tables

5toat measuremnents
Ferret measurenents

Jeasel measurcements

Distribution of immature s
age Zroups.

toat

3tosat age classes Trom skulls and

Paculs

s

Distribution of immature
g€ grouns

stoat sex and age ratios
Ferret and weasel sex and
study skins of white stoat

Comparison of stoat stomac
intestine contents

erret

age ra
<
h and

Stoat droppings from Lake lionk

Contents of den 1.

Zontents of den 2. 2 October 1

Contents of den 2, 3 Pebruary

vontents of old nest at den 2,

25 April 1963,

Contants of den 2 durling winter
ontents of den 2 in late winter

™
0
soring 1963,

sontents of den

W

and

10O

26

27

30

53
54

57

77

73

84
238

105
1O
Pl

112
13

115
116




Tables (continued)

Table 21, Contents of den 4. 120
22, Haterial from den H. 123
2%, Material from den 6. 124
20, Material from den 7. 125
25. Vaterial from hay, den 8. 128
26, Prey renains from den 8. 129
27. Analysis of droppings Ffrom den &. 130
28, . Contents of den 9. 132
29, Contents of den 10. 135
30 Analysig of fresh droppings from

den 10, B 135
31le Totel numbers of or

vy recorded from
s Flat 141

jes]

8 © =
stoat dens, Birdling
3 &




THE LIBRARY

UNIVERSITY OF CANTERBURY
CHRISTCHIIRCH, N.Z.

I,

Introduction

"lothing in connection with the naturslisation

of wild animels into Hew Zes
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heart-burning and controversy as the introduciion of
these bloodthirsty creatures®

Thomson, 1922,

islands to control nests but the desired results have
rarely been achieved. The libsration of mongocses on

populations and stoats quickly soresad into Torest areas.

changes in fauna and hebitat were complex. Unfortunate-
ly no studies of mistelids were made until 1SL8 when

anchki (1950) made a brief study as part of his survey

of introduced mammels in MNew Zealand. The two periods




of greatest change for mistelids have been during
their apread throughout the couﬁtry in the 1860's and
in ths sarly 1950's when rabbits were succegssfully
controlled. There is little information on hanges
in density or feeding habits of mustelids during these

times.

Detailed investigation of the ecology of

L_)

Iustelids in Hew Zealsnd was begun by Dr. /.0

fulbright Zesearch Scholar from the University of

o3

Hinnegota, with Animal Jcology Division 1, D.3.1.R. from
September 1960 until June 1961. e exanined their
ecolory in Gl lizsht of s exneries 2 of Mustelid i
ecclogy in the light his experience of lfustelids in

Horth Lmerics where conditio

o

ns diflx

er markedly fron

those in Jew %ealand.

e

joined Animal “cology Division in November 1860
to assist Dr. Marshall throughout the remainder of hi

study, and continued the werk after his return to the







Description

The family Mustelidae is a group of elongate,
short-limbed Carnivore divided into five sub-families,
Mustelinae (stoats, weasels, ferrets), lelinae
(badgers), Iamtrinae (otters), lellivorinae (honey-
padgers) and lephitinae (skunks). Many speciles are

valuable fur-bearers. (Nomenclature is taken from

#1lerman and Morrison-Scott, 1951).

Stoats (Mustela erminea), Terrets (i1. putorius

furo) and weasels (M. nivalis), introduced into New
zealend in the 1880's, all belong to the sub-family

Mustelinae, a group of medium or small carnivores

ranging in weight from weasels bf 70-150 gms. (2%—5%
oz.) to the wolverine of 9-1& kg. (20-40 1b). HMany

of the group feed extensively on small mammals and the
smaller forms hunt in rodent runways and burrows.

Hink are adapted to a semi-aquatic mode of life, Teeding
blargely on muskrats but also taking crayfish, fish and
birds. Marten climb with agility and may hunt their

prey, squirrels especially, in trees. Stoats are

also skilful climbers and swin well.

There is frequently confusion in identifying
stoats, ferrets and weasels, particularly stoats end
wessels which have rather similar coloration, although

the stoat's black tail tip is distinctive (figs. 1 a&b) .
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There is marked sexual dimorphism in all three
species with males considerably larger than females
(tebles 1, 2 & 3). This dimorphism is most marked in
ferrets where, on average, females weigh 46% as much
as males, and least marked in stoats where females

average 59% the weight of males (based on mean weights

of New Zealand animals). Female weasels are 50% the
weight of males. New Zealand stoats and weasels

closely resemble British ones in colour and markings.

Stoats are ginger brown with white underparts
of'ten tinged with yellow. There is a clear, straight

margin between the white and brown hair and the tail is

long and bushy with a black tip. Some stoats,
particularly females, turn white or partly white in

winter but retain the black tail tip.

Weasels are lighter brown than stoats with white
underparts. The margin between brown and white hair
is less definite than in stoats and there are spots of
brown in .the white. The tail is short and tapering
without a black tip. They do not turn white in winter
in Hew Zealand. Weasels are about one-third the weight

of' stoats.

Ferrets have black or dark brown guard hairs and
buff or creamy-yellow under-fur, The shoulders, flanks,

legs and tail are darker than the rest of the body.







The face is distinctively marked with a dark maesk
across and below the eyes, offset by a ring of buff
around the face, muzzle, chin and throat, The ears
are also edged with buff.(fig. 2). Albinos also
occur and, during this study, were collected at Hanmer
and Choka, Canterbury, Te Anau, and Kourarau near
Carterton. Although albinos are bred for ferreting,
it is unlikely that the animals caught were escaped
domestic ferrets and small numbers of albinos probably

occur throughout New Zealand in the feral populations.

Although stoats, ferrets and weasels were
introduced from Britain, there are no records of the
collection sites and it has been suggested that sone
animals were possibly caught in Hurope (Wodzicki, 1950:
65; McCann, 1955: 152),. Lydekker (1896: 121) however,

stated that 3,000 stoats and weasels had been sent to

[

Jew Zealand from Lincolnshire in 1885 and it may have
been possible to collect large numbers of zll three
species in Britain. The colour and external measure-
ments of stoats and weasels are similar to those in
Britain (tables 1 & 3) énd do not show any consistent
dirferences. he taxonomic position of the ferret,
however, is confused and requires investigation. The
ferret and all the polecats are grouped as subspecies

of Mustela putorius (Zllerman and Morrison-Scott, 1951)




with subspecies described from differences in the
skull and colour pattern. There has been long
discussion as to the ancestor of the ferret, but the
problem is not yet solved. Ferrets have been
domesticated for many centuries and when bred for

rebbiting are selected for albinism and small sigze.

Miller (1912) considered the Fferret to be most clesely

related to the Asiatic polecat (M. p. eversmanni)

because of the similar deep constriction of the post-
orbital region and similarity in colour. However,
others (Pocock, 1936; Tetley, 1945; and Ashton and
Thomson, 1955) suggest from similarities in the structure
of' the skull, especially the shape of the nasals and
hooking of the hamular process, that the ferret is more
closely related to the Zuropean polecat, . p. putorius.
They consider that the difference in post-orbital

constriction and the small carnassial teeth of ferrets

are a result of domestication and differences in diet,
Ferrets show a closer resemblance in colour and markings
to the Roumanian and Asiatic polecats than to the

English polecat (Pocock, 1936).

[

There has been some confusion concerning the

taxonomy of the ferret (or polecat) in New Zealand,
Wodzicki (1950: L8) found that New Zealand ferrets are

larger than typical Buropean ferrets and attain the

average size of English polecats,. They elso differ in




7
colour and Wodzicki (1950: 69) suggested that they
are possibly either a descendant of an unrecorded
polecat importation or a reversion of the ferret to
the polecat type. Although they may attain average
polecat size, the maximum weight of male New Zealand
ferrets is about LOO grams less than that of English

polecats (table L4).

MecCann (1955) suggested that the animals feral 3in
New Zealsnd were probably derived from polecats
liberated‘with ferrets, as domestic ferrets would not
survive in the wild state. As polecats were compara-
tively rare in Britain, some were possibly obtained

from Europe.

Wodzicki (1950: 69; fig. 15) however, has shown
that New Zealand animals are paler than English polecats
end are more like Roumanien and Asiatic polecats.

Pocock (1936) has pointed out the close resemblance in
colour of the Znglish ferret and the Asiatic polecat
and from these comparisons it seens likely that the New

Zealand ferret resembles that occurringe in Tngland.
g

The behaviour of New Zealand feral ferrets is more
like that of domestic ferrets than of polecats,. dhen
trapped they can be handled with confidence as they do

not struggle or fight; they haeve little smell and can




B.
soon be tamed. In contrast, polecats Tight fiercely
when trapped, releasing a strong stink, and are very
difficult to tame. It is unlikely that polecats
would ever survive the long voyage to New Zealand

(Dr. T. Poole, Aberystwyth, Wales. pers. comm. 1963).

If, as seems likely, the Hew Zealand animal is
purely a feral ferret, it may be of considerable value
in helping to determine the relationships of ferrets
and polecats. Ferrets have been present in New Zealand
for eighty years and, slthough some domestic animals
nay escape aﬁé nix with the feral population, many of
the domestic stocks have been bred from wild-caught
animals, If the differences in the domestic ferret
skull are a result of differences in diet and softer
foods, they are not likely to be present in ferrets
which have been feral for 80 years. These animals

should be valuable for comparison with polecats,




TABLE 1.

Stoat Measurenments

=

LZEATLAND GREAT BRITAIN =

=
=

Sample Sample
Sex Mean Range No., Mean Range No.

255-1116 22 322 200-LL5 204

O
AN
U
=

Body weight

Q@ 198 125-245 13 213 140-280 99

Total length & 396 367-406 22  LOB 370-439 I
Q 340 321-332 13 381 337-L32 8
Tail § 115 106-124 22 111  95-127 i

Q 96 §6-116 13 117 95-110 8

% PBritish measurements taken from Southern (1964) .




TABLE 2.

FPerret leasurements

NEW ZEALAND GRIAT BRITAIN
Sample Sample
Sex Hean Range 0. Wean Range 0.

Body weight d 1301 789-1750 16 ¢.1250 up to -

C.2150
Q@ 603 L2L-885 13 c¢. 800 -
Total length & 566 513-621 16 c. 590 -
@ L82 5H51~515 13 c. 490 -
Tail & 153 134=170 16 c. 180 " -
Q 127  110-3145 13 c. 140 " -

% British measurements from Southern (196l).




TABLE 3.

Heasel Keasurements

NEW ZBEALAND GREAT BRITAIN =
Sample Sample
Sex Hean Range No. Kean Range Ho.

O

129 110-151 8 115 70-170 162
? 65  52-77 2 59 35-90 36

Body weight

Total length & 266 238-287 8 262 215-295 L6
Q 231 218-230 3 227 205-255 12

Tail 3§ 56 51-61 8 60 LO-75 L6
¢ L9 L6-52 3 50 L0-65 12

&

% British measurements taken from Southern (196@).




Liberation and Distribution

Details of the introduction of stoats, ferrets and
weasels have been given by Thomson (1922) and Wodzicki
(1950). Rabbits, after their initial establishment during
the 1860's, increased alarmingly and during the 1870's
devastated large areas of farmland. In an attempt to
check and reduce them, large numbers of mustelids were
introduced. The first record of mustelids in New Zealand
is of five ferrets introduced by the Canterbury Society in
1867, but large scale introductions did not start until
1882. Large numbers of ferrets were sent from England

for liberation in the areas heavily infested with rabbits.

Thomson (1922) records that during 1884 nearly four thousand

ferrets were released, most of them in Marlborough. Stoats
and weasels were first liberated in 1885 when 183 weasels
and 55 stoats were received from London, Further
importastions were made in the following years and the
breeding of large nﬁmbers of ferrets was continued until

about 1897,

During these large scale liberations very few records
were kept of liberation sites and numbers of animals
released., However, it appears that they spread rapidly
and soon occupied all suitable habitat. They were first
seen at Tutira, Hawke's Bay in 1902 and by 1904 they had

reached Poverty Bay, over 65 miles further north (Guthrie-
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Smith, 1953: 355). Mustelids probably arrived in
Fiordland within a decade of their liberation in Otago
and Southland (Wodzicki and Bull, 1951: 69) and stoats
had reached Resolution Island by 1901 (Henry, 1901).
They appear to have had little effect on the rabbit
population and did not substantially reduce it as had

been hoped (Thomson, 1922: 72).

Distribution

Surveys of the distribution of stoats, ferrets and
weasels in New Zealand, based on gquestionnaire returns
from field workers, have been made by Wodzicki (1950) and
Marshall (1963). In both cases small numbers of specimens
were also collected and helped to cénfirm the information -
from questionnaires, There appears to have been little,
if any, change in distribution batterns during the twelve
years betwesen surveyse. However, a sharp decrease in
density occurred during this period, following the reduction
in rabbit numbers by successful control measures.

Mustelids were found in the North and South Islands and on
some inshore islands (e.g. Resolution Island, which is
separated from the mainland by & narrow channel). They

were absent on Stewart Island and all outlying islands.

I have obtained further information on the distribution

of mustelids in New Zealand from the large number of dead
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animals collected for food habit studies. Animals have
been trapped by Rangers of the National Parks and by field
officers of Wildlife Branch, Internal Affairs. Also,
some were caught by private individuals or found killed on
roadse. In some parts of New Zealand no people were
available to collect specimens. These areas have been
shaded on the distribution maps and do not necessarily
show absence of mustelids. Pew specimens were recsived
from the following areas: Northland, Waikato, eastern
Bay of Plenty and the Bast Coast, Nelson, Marlborough and
Otago. In other areas, however, adequate numbers of
stoats but no ferrets were collected and indicate that
ferrets were not present, Numbers on the distribution
maps for various localities are given to show the

distribution of my collections and do not indicate density.

Stoat

Stoats are widely distributed in all types of
habitat throughout New Zealand (Wodzicki 1950; Marshall
1963). Records of mustelids in the Fiordland area
indicate that stoats are widespread even in heavy bush.
A young male stoat was caught on the shores of Lake Monk
in autumn 1957 (Riney et al, 1959: 35) and three stoats
were trapped in Caswell and George Sounds and Resolution
Island (Wodzicki and Bull, 1951: 67). Approximately 19

stoats were destroyed in and about Takahe Valley between
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1948 and March 1951 (Williams, 1952: 207).

I obtained stoats from all types of habitat in all
areas in which mustelids were collected, even in the wet,
heavy bush of Westland and Fiordland (fig. 3 ). The
large number of stoats from the Westland area is more
likely to reflect trapping pressure than densitye. Opossum
trapping is intensive here and stoats are often caught in

the opossum traps.

Ferret

Ferrets have & much more restricted distribution
than stoats and are absent or rare in Northland north of
Kaipara Harbour, eastern Bay of Plenty, the East Coast
and Poverty Bay, Taranaki, Western Nelson and the West
Coast of the South Island (Wodzicki, 1950: 71). In the
southwest of the South Island ferrets penetrated Piordland
only as far as did rabbits on the eastern side of the main
divide (Wodzicki and Bull, 1951: 69). When rabbits were
abundant the heavy and medium ferret populations coincided
with heavy rabbit populations and the areas in which ferrets
were rare or absent were those with few or no rabbits
(Wodzicki, 1950: 71). Even after a great decrease in
rabbit numbers Marshall (1963: 17) found a similar
distribution pattern and correlated it with a combination
of climate and land use. The areas without ferrets were

areas of high rainfall and low sheep and rabbit densities.
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During this investigation ferrets were collected in
almost all areas in which they were reported by Wodzicki
(1950) and Marshall (1963) (fig.4 ). No ferrets were
obtained from Taranaki or Westland although large numbers
of stoats were collected there, If ferrets were present
they would certainly have been caught. In other areas
without ferrets few, if any, stoats were collected and
the absence of ferrets cannot be shown as clearly as for

Taranaki and Westland,

Weasel

The distribution pattern of the weasel has been the
most difficult of the three species to determine.
Wodzicki (1950) could not make use of questionnaire returns
during his survey because the animal was so often confused
with stoats. No specimens were obtained but details of
two weasels taken in Canterbury in the early 1940's and
preserved as study skins in the Canterbury Museum were
given (Wodzicki, 1950: 67). Wodzicki (1950) considered
that the distribution and incidence of weasels had
considerably declined and that they were thinly and rather

locally distributed.

Between 1948 and 1960 ten weasels were added to the
Animal Ecology Division collection and two to the Dominion
Museum, Marshall (1963) collected further specimens and

included all these animals in his distribution map derived
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from questionnaire datsa. He suggested that the weasel

is probably less widely distributed than stoats or ferrets,
particularly in the South Island, but as it is the smallest
and most difficult of the three species to observe, he

considered that this information may be grossly inadequate.

Since the start of Dr. Marshall's survey a total of
%2 animals have been collected from scattered localities
over much of New Zealand and weasels now appear to be
widely distributed (fig. 5 ). Specimens were collected in
Northland, Auckland, Bay of Plenty-Rotorua, Taranaki, Bulls,
Manawatu-Wellington, Walrarapa, Kaikoura, Canterbury and

Westland. Dr. L. Hartman (pers. comm. 1963) obtained live

weasels from Te Awamutu, Mauriceville (Wairarapa) and
Leeston (Canterbury). Although two animals were trapped
within Egmont National Park and one in scrub at Murapara,
most were taken on farmland. It seems 1likely that, With
further collecting, . specimens will be obtained from

modified habitat in other parts of New Zealand.




Age Determination

It is important in any wildlife investigation
to be able to distinguilsh age classes in the population.
In this study the most important distinction made was
between young of the year and ol@géexually nature
animals. There is little information on the longe-
vity of stoats, ferrets and weasels in the wild.
Linduska (1947) tagged 73 long-tailed weasels (Mustela
frenata) on a Michigan farm and recaptured a few one
year after their first capture but none at the end of
the second year. This suggests that their average
life span is relatively short.

Wethods of separating the considerable numbers of
stoats, ferrets and weasels into age classes were
derived with some modification and refinement from
previous studies. These have used chaiges in the
skull and dentitioh with age to distinguish young and
adult animals. Hall (1951: 25) recognised four age

classes in American weasels, using the degree of fusion

F

of the sutures between nasals and maxillae as an
important criterion. His groupings are
(1) juvgfhile One or more deciduous teeth present
Birth to 3 months.

(2) young Sutures widely open

3 to 74 months
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(3) subadult Sutures visible but indistinct
7% to 10 months.
(4) adult Mo trace of sutures visible
Over 10 months
The ages given by Hall at which changes in the skull
occur do not correspond with other results. Hamilton
(1933) found that permanent dentition in M. frenata in
north-eastern U.S,A. 1s completed at 75 days (2% months).
Permanent dentition in ﬁeﬁ Zealand stecats is completed
at two months and all sutures are closed at five months.
A similar pattern of development occurs in stoats in

Britain (Deanesly, 1935).

The presence or absence of the sagittal crest has
also been used to separate adult and immature age
classes in mink (Greer, 1957), pine marten (Marshall,
1951) and other mustelids. In adult males the sagittal
crest is always well developed but in adult females it
may be poorly developed or absent (fig. 6). Often the
temporal ridges do not meet and leave a long V on the

skull in place of the sagittal crest.

" Body weight can be useful in determining age
during the period of active growth but requires
calculation of a growth curve from captive animals or
recaptured animals of known age. It was not possible

te do this adequately in the time available,
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The baculum (os penis) shape or weight has been
used for meny years as a criterion for ageing fur-
bearing mammals and has been used for stoats (Deanesly,
1935), weasels (M. nivalig) (1ill, 1939), long-tailed
weasels (M. frenata)(Wright, 1947), nink (®lder, 1951;
Lechleitner, 1954) and pine marten (Marshall, 1951).
At the onset of sexual maturity the baculum undergoes
changes in shape and the weight approximately doubles.

Dry weight was the most useful measure of these changes.

Increase in the weight of the lens of the eye with
age was recently found to be a useful method of ageing
cottontail rabbits (Lord, 1959) and this technique has
now been applied to a wide range of mammals, Amongst

Carnivora it has been used to age gray foxes (Lord, 1961)

and raccoons (Sanderson, 1961). However, Montgomery
(1963) showed that freezing the lenses of adult and young

raccoonsg for more than one day before fixation, or

decomposition for more than two days, reduced their dry \
weight. Lenses which lost weight showed black rings

at the equator and dull surfaces while those without
weight loss had smooth shiny surfaces and were a
translucent milky white colour, The lenses collected
from many of my specimens showed the characteristics of
welght loss described by HMontgomery and have not been

considered further. The relative scarcity of mustelids
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in New Zealand made 1t impossible to obtain samples
without freezing, preservation and in some cases

decomposition,

The age of stoats, ferrets and weasels collected
in this investigation has been estimated from the
characters of the skull and baculum. The extent of
fusion of the following sutures was recorded for all
skulls except badly crushed ones

Premaxilla-maxillar

Nasal

Maxilla-frontal

Fronto-parietal

Parieto-occupital

Spheno-basilar

Squamoso-Jjugal

HMaxilla-jugal
Where the skulls of females had been badly crushed,
the reproductive condition and size of nipples during
the breeding season indicated whether the animal was

adult or immature.

A modification of the terms used by Taber (1963:
119) for mammals in general has been used for these

age categories. They are




(1)

(2)

(3)

22,

Immature - young of the year (male and female)

distinguishable from adults by skull

characters,

3 subdivisions

Sub-adult

Adult

all sutures unfused
some, but not all, sutures fused

all sutures fused and skull chalky

Skull resembles that of adult but
baculum has a small head and weight

is similar to that of immature animals,.

all sutures fused, with skull well
calcified and smooth. Baculum has
enlarged head and weight is approximately
double that of immature animals.
Individual is usually sexually nature
although female ferrets and weasels nay

still be sexually immaturs,
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Age Determination in Stoats

As stoats are born during only a short period of
the year all young are within a few weeks of the same
agee. This is evident in the graph of mean monthly
body weights of young stoats (fig. 7). Deanesly
(1935) described in detail the changes in the skull
with increasing age. The skull at three months has
open sutures and the bone is chalky in appearance.

Male skulls at this age are less developed than females
and sutures are more open. At four months the sagittal
crest begins to develop although, in females, it may not
develop far. At five months the nasal sutures begin to
disappear and the skull starts to show adult characters

with harder bone and a smooth glossy surface.

The pattern of changes in New Zealand is similar
(fig. 8). During December some skulls still had all
sutures unfused, while fusion had started in others.
Three quarters of the males but only one third of the
females in December have UU skulls. In December some
females attain adult weight while males continue to grow
until February (fig. 7). UF skulls were present from
December to Harch although fusion of sutures was
completed in most animals during February. The two
UF skulls teken in mid-M¥arch had only the squamoso-jugal

still open. This is the last suture to fuse.
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Two females with completely fused CF skulls
were collected in January but most skulls were not
completely fused until February (table 4).  Although
gome immature skulls could be distinguished until June
many males had assumed adult skull characters by the
end of April and could only be distinguished from adults
byAbaculum weight. Separation of adult from immature
females on the basis of skull chalkiness was a little
more difficult than in males as some skulls possibly
never becoms completely smoothe. Three females with
chalky skulls were found to be more than a year old.
One adult in October and another in December still had
chalky skulls and the skull of a captive 25 years old

showed sgigns of chalkiness.
<o

The bacula of male steats in Britain weigh about
20 or 30 mg. before the first breeding season (i.e. up
to about ten months) but the weight doubles as sexual
maturity is attained (Deanesly, 1935). ¥Wright (1950)
has shown that the baculum in the long-tailed weasel
(ﬂ. frenata) is stimulated to develop to the adult type
by androgens, In castrated males the baculum remains
of immature type indefinitely but can be stimulated to
increase in weight by injections of testosterone
propionate, In ¥. frenata the baculum of immature
males weighs 14~29 mg. and increases in adult males to

5%-101 mg. (Wright, 1947). The range of weights in
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stoats in Russia is 16 to 32 mg. in immature and
3%-18 mg. (mean 42 mg.) in adult stoats (Novikov,

1956: 129, quoting V.A. Popov, 1947).

The increase in the weight of the baculum in
stoats in New Zealand is rapid during the first four
months, while the animal is growing rapidly. It then
gains weight slowly through autumn and winter until
July when it begins to increase in weight more rapidly.
During this month the testes of immature stoats also
begin to increase in weight (fig.l7 ). By September
the baculum has generally reached adult weight and
conformation, with an enlarged head (fig. 9). The
lowest baculum weight of adult stoats taken in autumn
and winter was 39 mg. and the highest July sub-adult
weight was 37 mg. (fig. 10). The division between
sub-adult and adult was therefore made at 38 mge.
Baculum weight range in sub-adult males was 20 to 38
mgs. Young stoats can thus be separated from adults
for six to seven months on the basis of skull characters

and in males for ten months by baculum weight (table 5).

-




. 9
3 2
J ﬁ 7 a
60+ .
MG. 3
40
204

N D J FoooM A M J b A § 0
Fig. IO Stoat baculum weight. adult; ----immature.




26,

TABIE 4.

Distribution of Immature Stoat Age Groups

j818) U¥ C 5UB=-AD,

3 ? g Q 3 Q 3
Octe.
Nov, 2 2
Dec. 9 5 3 10
Jan. ' 10 11 2
eb. L 2 3 5
Mar. 1 1 5 L 1
April L 2 6
May 2 1 3
June 1 3 1
July 5
Aug. 2
Sept. 1
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TABLE 5.

Stoat age classes from skulls and bacula

Immature sltull UU

§t

Cl
bz

Sub-adult males

Adults

Birth to 2 months

118 7%

2 months to approx. L months

188 249

Approx. 4 months to 6 or 7 months

158 179

baculum less than 33mg.
6 months to 10 months

194

skull fused and smooth
females over 6-7 months 37

Males over 10 months 79
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Age Determination in Ferrets

Methods similar to those used for determining
age in stoats were used with Terrets and, as ferrets
are relatively easy to breed in captivity, some known
age animals were reared at the Animal Ecology Division
Animal House, Taita. Unfortunately, a graded series

could not be bred in the time avalilable.

All skulls, except those badly crushed, were
saved and graded into the classes, UU, UF, CF or adult
(table 6 and fig. 11). Most of the skulls with all
sutures unfused were trapped in January and February.
Two more were taken in March and another in April.
The record of one taken in June is doubtful as this
animal may have been caught earlier. Partly fused
skulls were present in large numbers from January to
March inclusive with small numbers present in April and
May. One female with a chalky skull was collected in
nid-February, but most of the animals with chalky skulls
were taken from March to May. S5ix sub-adult males were
collected from March to August. Known age ferrets up
to 11 weeks all had UU skulls with all sutures unfused,
suggeéting that sutures remain unfused until at least
% months old. Young Terrets with partly fused sutures
(UF) were not obtained until mid-January. If these

animals are three months old at this time, they will be
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TABLE 6.

Distribution of Immature Ferret Age CGroups

Uu UF CF SUB=AD,

) Q & Q b Q
Dec,
Jan. 6 3 2 9
Feb. L 16 6 1
¥ar. 1 L L 5 9 1
April 1 1 L L 1
Yay L 1 ? 1 2
June 1 1
July 2
Aug. 1
Septe 1
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Age Determination in Weasels

The age of 30 weasels was determined by the same

methods as used for stoats and ferrets (fig. 15; 16),

Hill (1939) distinguished adult and immature
weasels by skull characters, After fusion of the
sutures the skull gradually loses 1ts chalkiness and

becomes indistinguishable from adults at seven months,

or fourteen immature skulls from my collection,
eight were UU and were collected between 11 December
and 20 Harch. The long period in which UU skulls were
present indicates s long breeding season. Pive young
male weasels with UF skulls were caught between 13
February and 18 liaye. The only specimen with a chalky

skull was a female taken on 14 April 1963,

In Britain the baculum of the male weasel increases
rapidly in weight duriné the early months of life and
then increases slowly (Hill, 1939). However, the use
of the baculum as an age criterion is complicated by the
early sexual maturity of weasels born in spring. The
mean weight of bacula of young weasels in Britain in
July and August is lhmg. (range 10-21 mg.) and the

weasels at the heavy end of the range (20-21 mg,) are

reaching sexual maturity, In contrast, adult weasels
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in full spermatogenesis during March to llay had
baculum weights ranging from 15 to 59 mg. The lbw
weights, below 20mg, are probably of animals born in
late summer and sutumn just reaching sexual maturity

at 7-9 months (Hill, 1939).

Bacula of eleven immature males collected in New
Zealand between December and May ranged from 3-23% mge.
in weight. Those of 12 adult males taken between
September and May had a mean weight of 45 mge. (range
32-62 mZ.) . Two young males taken in February with
bacula of 19 and 23 mg. had enlarged testes and were
approaching sexual maturity. The bacula of these
animals probably would not reach adult weight until

the following spring.
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3toat Reproduction

The family Mustelidae shows considerable
variation in reproductive cycles as well as in
ecological requirements and food habits. Delayed
implantation occurs in a number of species including

mink, marten, stoat, long-talled weasel and badger.

Details of the reproductive cycles of stoats,
ferrets and weasels have been described in Britain,
Zurope anvaorth America énd differ from one another
quite markedly. As the specimens in New Zealand were
collected mainly for a study of food habits, they were
not suitably fixzxed for histological examination. It
was possible, however, to show the main outlines of
the breeding cycles ahd to compare them with those in

the Northern Hemisphere,

The reproductive cycle of the stoat in Britain
has been investigated in some detail (Deanesly, 1935,
194L3) . Young are born during April and the adult
females come into oestrus an@ mate while still lactating
in 4April and May. The fertilized ova develop to the
blastocyet stage and then remain unimplanted in the
uterus until the following spring. Young femasles come
intc oestrus and mate in May and June when two or three

months old, before they are fullgrown. Most matings
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ape Fertile and the blastocysts remain guiescent in
the uterus Tor more than ten months in perous stoats
and nine months in those breeding for the first time.
Just prior to implantation of the blastocysts the
uterus undergoes histological changes and increases in
weight. There is no evidence of the spring matings
found in stoats in Germany (Watzka, 1940). In Britain
most stoats become pregnant during ¥arch and pregnant
stoats are found in March and early April, Litter
size, determined from embryo counts, vary from 6 to 13
with an average of 9. Tactation lasts gbout five weeks.
Testes are aspermatic and small during winter from
Gctober to larche. Sperm is first present in March and
testes increase markedly in size and weight, reaching
peak weight about mid-aApril. They remain large until
July and then regress rapidly until Cctober when they

again become aspermatic.

I examined the reproductive systems of 227 stoats

(138 males and 89 females) collected from Gctober 1960

to December 1963. Ovaries and uteri were saved,
nipple size was recorded and testes were weighed. No

females in oestrus were taken and no examination for
unimplanted blastocysts was made. Three females taken
in July and early August showed no sign of pregnancy
and. their uteri weighed 60, 77 and 97 mg. Nipples

measured lmm or less. Two taken on 30 August still
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showed no obvious signs of pregnancy but had uteri
weighing 156 and 185 mg. and had nipples lmm long.

Two pregnant stoats caught on 2 and 30 September had
uterus weights of 372 and 309 mg. respectivelye. Both
were early pregnancies, but the one taken on 30
September was slightly more advanced than the first.
Another caught on 9 October was at a late stage of
pregnancy and the weights of four male foetuses (with
membranes) were 1.02, 1.15, 1.13 and 1l.22 graums. In
the three pregnancies, seven, twelve and twelve embryos

were recorded,

The first lactating stoat was caught on 17 Cctober
and five taken between mid-Cctober and the end of
November were all lactating. During December the size
of nipples decreased and some females showed only traces
of nipples. 51light nipple enlargement was recorded in
some animals until February, although lactation ceased

during Novenmber.

A young stoat, gbout five days old, was collected
at‘thé den of the lactating female caught on 17 COctober,
The uferus of this female was very enlarged (420 mg.)
and twice the weight of late October and November

specimens (160 to 210 mg.).

Information on the size of two litters of young

was obtained, I received two young female stoats from
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a litter of seven young killed at Awapuni Lagoon,
Gisborne, on 22 October 1963. Fight young stoats
were trapped near a den at Harewood, Christchurch, in
late November and early December 1963. A female stoat
kept in captivity by Dr. L. Hartman (pers. comm. 1963)
gave birth to seven young on 23 August 1963, The
unusual date of birth may have been a result of captive
conditionse. The litter of seven included four females
and two males (one not sexed). The pregnant stoat
trapped on 9 October contained ten male and two female

EmMpPryos.

Testes of adult stoats showed a well-marked
seasonal variation in weight (fig. 17). The adult
testes were small and inactive, weighing about 150 mg.
each through winter from March/April to August, but
were heavier than immature or subadult testes. In a
sample of nine specimens taken in llay there was only a
sméll variation in testis weight,. Tegstes increased in
welight in August and reached their peak weight in
Septenber, The period of active spermatogenesis was
not determined but sperm was probably present from
August to February. Testis welght gradually decreased

from September onwards,

Testes of immature stoats remained small (less

than 100 mg.) through autumn and winter. They began to
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increase in weight in July and more rapidly in August
and, by September, were indistinguishable from those
off adults, It is 1likely that by the end of August
the bacula of most stoats born the previous spring
reach adult weight and subadult animals can no longer
be distinguished. Two stoats collected in August and
one taken in September were classed as subadult by
baculum weight. These subadult stoats taken in August
had testis weights of 110 and 270 mg., while the one
adult stoat had a testis weight of 750 mg. In a large
sample, however, the difference in testis weights during
Adugust of subadult and adult stoats may be less. The
baculum of only one male out of ten taken in September
was in the subadult range and the testis weight of this

animal was within the adult range.

The growth curve of monthly samples of immature
stoats also shows that young stoats are born during a
limited period in spring (fig. 7). This agrees with
the results from an examination of pregnancies and
lactation. Very small stcats less than 50 gms. in
weight were obtained only in QOctober. Body weights of
males and females increase rapidly during October and
November with the mean body weights of males and females
about equal. However, in the following two months,
males increased in welght more rapidly than females

which were beginning to reach adult size, These
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changes are also reflected in the characters of the

skulls (page 23).

The pattern of sexual changes in HNew Zealand
stoats are similar to those described by Deanesly
(1935 & 1943) in Britain. Testes of stoats in New
Zealand appear to reach peak weight a month earlier
than those of stoats in Britain (fig.!7 ) but the time
of pregnancy and births appears to correspond closely
in both countries. Unfortunately no information on
occurrence of oestrus and unimplanted blastocysts was
obtained during this study for comparison with these
stages of the reproductive cycle in Britain. However,
if Mew Zealand stoats correspond closely to British
animals, as they do for time of birth, adult females
in oestrus would occur during October and November,
and young females in oestrus during November and December,
The three records of embryo numbers in pregnant females

falls within the range given by Deanesly (1935).

Although these results for New Zealand stoats
correspond closely with those of British stoats, there
are some marked differences in the reproductive cycles
of stoats (E. erminea) between Britain and Germany and
the closely related species (M. frenata) in the U.S.A.

In Britain, pregnant stoats were found in Harch and

April, while in Germany Watzka (1940) found pregnant
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stoats in April and early HMaye. Pregnancies are thus
a month later in Germany. Uestrus cycles occur in
lactating and post-lactation stoats during April and
lay in Britain and in young stoats during June (possibly
even in May). In Germany oestrus occurs during late
June, July and early August and again in Harch. Only
some of the specimens during August to ¥February have
unimplanted blastocystse. The others mate in spring
and have direct development taking 8-9 weeks without
a delayed stage. The male cycle 1s very similar in
Britain and Germany but, as the oestrus cycle is much
later in Germany, many of the July matings may be
unsuccessful. Studieg on the reproductive cycle of a

closely related species (Mustela frenata) in the United

States by Wright (1942, a, 1948) have shown that matings
occur during July and August and all matings are
successful, Implantation of the blastocysts occﬁrs
during the followihg March or April and young are born
in April or May. The gestation period of 18 captive
stoats ranged from 205 to 337 days (average 279 days)
(Wright, 1948). Wright (1948) isolated three females
during July-august 1942 and then watched for an early
spring oestrus. However, these Temales did not come
into heat until July and August and, affter mating, two
of the femsles had a normel delay and gave birth to
young the following year., This suggests there is no

spring oestrus cycle in M. frenata although Wright
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(19M28) had previously recorded two captive females
which had not been bred in summer but, in the following
spring, showed the enlarged vulva characteristic of

oestrus; they were not mated at this time, As sperm

is not present in the epididymis until late March,
young from spring matings would not be born before late
May: Wright (1948) suggested that as there was no
evidence of the birth of young after early May, it is
unlikely that early spring matings and direct develop-

ment of young occurs in }. frenata.

Delayed implantation also occurs in Mustela

ermineg cicognannii in Montana (Wright, 1942a), as

blastocysts have been recovered from animasls caught
during winter. The period of mating and birth of young

was not determined. Hamilton (1958) flushed seven

blastocysts from the uteri of a first year female taken
late in July in New York State; it seems likely that

oegtrus occurred in July-August or earlier,

A significant correlation between the spring moult
and spring sexual cycle of g; Tfrenata has been described
by Wright (1942b). In 13 cases young were born from
35 to 73 days (average 47 days) after the beginning of
the moult.,. Males begin to show signs of sexual activity
at the beginning of the spring moult in both M. frenata

and M. erminea. {iright suggests that the spring moult,
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implantation of blastocysts and onset of male sexual
activity may be in response to the secretion of
gonadotropic hormone from the pituitary gland. In
¥.B., Greenland the spring moult occurs in the latter
half of May and the autumn moult occurs early in
September (Salomonsen, 1939). Here the brown summer
coat occurs for three; or at the most four months and
it would be of interest to see how the reproductive

cycle is adjusted to this brief summer.
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Ferret Reproduction

Ferrets have had a long history of domestication
and are easily bred in captivity. The reproductive
cycle has been studied in captive ferrets but not in
feral populations. Nor has the breeding of polscats

been investigated in detaill.

Ferrets in Britain may have two litters a year
with oestrus occurring at the end of March or beginning
of April and again at the end of July or August.
Animals in oestrus are easily recognised by the enlarged
vulva (Marshall, 1904). Ovulation occurs only after
mating and, if the ferret is not mated, oestrus is
prolonged and may last up to 17 weeks. If meting does
not occur in the first two or three weeks of oestrus
the follicles degenerate but oestrus persists. Katings
after this time induce vseudopregnancy and no ova are
Shéd. Pseudopregnancy shows all the characteristics of

pregnancy and lasts for 55 to 6 weeks.,

The gestation period iSVQQ days and Fferrets mated
early in the year may rear two litters in 25 weecks or
more of the breeding season. Lactation lasts about ten
weeks, but if the young die at birth the Ffemale comes on

heat nine days later (Hammond & Marshall, 1930).
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The male sexual cycle in caplive ferrets nhas

peen investigated by Allanson (1932). Adult males
are sexually active from Larch to July with regression

in testis size beginning in August and continuing until

P

October. Testis weight is at a minimun in Movember

=

and begins to increase again in Decenber but sperm are

P —_—
¥

not present until the beginning of Harch. Immature
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in testis weight during August (fig. 18).
Unfortunately no adult males were taken in July but
two immature enimals showed 1little increase in testis

or baculum weight. This suggests that increase in

testis weight does not occur until August. Testis

weights reached a peak in September and decresased
slowly through to January, There is a very marked
decrease in testis weight in February and then a

gradual decrease to April, with weight remaining low

through winter, Testis weights of immature males show
a small increase in weight during the pveriod of active
growth in autumn and then do not begin to enlarge until
the onset of sexual maturity in August. During the
winter months the testes of adult and immature ferrets
are within the same weight range and, although the
semples are small, the pattern and range of weights
appear to be relatively constant during this time. The
biggest variation in testis weight occurs during August

at the onset of sexual maturity.

The breeding cycle of ferrets in Hew Zealand can

-

be summarised From thesevresdlts. 'emales are in oestrus
in September and probably again at the beginning of
January. females are pregnant in October and early
November and again in January and early Pebruary. Males
are sexually active from August to January. This is

rather similar to the cycle in captive Fferrets but in
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New Zealand the oestrus cycle may occur a few weeks
earlier in relation to the seasons, The period of
sexual activity appears to be longer in captive ferrets
(fig. 18) but more details are required for both

groups to confirm this.
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Weasel Reproduction

Little information on the reproductive cycle
of' weasels in New Zealand could be derived from the
small sample of 30 animals obtained during this study.
It is possible, however, to interpret the reproductive
condition of these specimens in relation to overseas
studies. In Britain Deanesly (1944) found pregnant
weasels Trom March until August and two litters might
e reared during that time, Although most female
veasels pfobably do not breed until their second year,
some born early in the breeding season become sexually
mature at about four months and breed in late summer
or autumn. - Parous first year snimals were found in
late August, September and October, Litter size fron
corpora lutea counts of 32 weasels ranged from 4 to 11
with an average of 7.l. Pohl (1910) recorded weasels
breeding throughout the year in South Germany. Hill
(1939) investigated the male reproductive cycle of
weasels in Britain. The testes of adult males are
fully active from Harch to the end of August although
Tertile males may be found in late February and until
mid~0October, Sexual activity thus occurs over sbout
eight months of the year and anoestrus is slightly less
evident than in stoats and ferrets; At the peak of the
breeding season in April, the testis plus epididymis

welighs 270 mg. and the lowest mean monthly weight (54 mg)
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is recorded in January. Hales born early in the
breeding season (April and HMay) reach adult body
weight quickly and become sexually mature when four
months old. Sperm are present in the testes of these
males in late July and August, These testes weigh
107-220 ng. Young born later in the season do not
attain breeding condition until the following year
when eight or nine months old, The baculum of young
reaching sexual maturity at four months increases in
welght but does not reach the weight of adult male

bacula.

As so Tew specimens were obtained during this
investigation, details of the reproductive pattern in

New Zealand cannot be determined. However, if the

o}

attern is similar to that in Britain, the reproductive
cycles, corrected to Hew Zealand seasons, would be as
follows. Pregnancies would occur from September to
February withvsomevparous first year females found
during late February, March and April. Testes of adult
males would be fully active from September to the end

of February with ancestrus most marked during July,
Young meles born in October and Hovember would be
sexually active with enlarged testes during late January

and Februarye.
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I obtained three adult female weasels, One
caught on 5 September showed no sign of pregnancy,
while one on 23 February was lactating. The third
was a lactating Tirst year animel caught on 1L April,
The skull of this snimal was still very chalky and it

was probably born the previous Qctober or November.,

The testis weights of six adult males taken
between 23 September and 17 May were in the range 100
to 200 mg. and showed no clear evidence of seasonal
variation. However, no animals were caught from June
to August when males would be sexuslly least active.
Immature weasels were collected between 9 January and
13 May. Testes of most animals weighed between 20 and
55 mg., but one on 15 February had testes weighing
75 mge. Another on 16 February weighed 130 mg. and both
these males were probably attaining sexual maturitye.
Dr. L. Hertman (pers. comm.) noted signs of sexual
acfivity in the behaviour of a captive immature male
weasel. These few results suggest that the sexual cycle
of the weasel in lMew Zealand is similar to that in

Britaine.
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At present little is known of the factors
influencing the sex and age ratios of mustelids,
but comparison of the sex and age structure of the
sample collected in New Zealand with those from the
Horthern Hemisphere shows some striking similarities.
Only for stoats, however, lg the sample sufficient boﬁh
here and in Britain for detailed comparison. 227
stoats collected mainly by trapping, between October

th

ju]

large

P

1960 and December 1963, are compared w
series of 6LO stoats collected in Britain between

November 1930 and October 1934 (Deanesly, 1935). In
both cases bl% of the samples were males although the
proportion of adult males was higher in @

(table 7). Here the sex ratio in immature stoats was .

approximately equal but in Britain males predominated

even among immature animals (57%). This strong bias
towards males in tﬁe collections of adult animals is
not, however, found throughout the year (Appendix A).
Peak collections of adult males were made during October
and Hovember, while the highest numbers of adult female
were taken in December when more adult females than
males were collected. From January to August the
proportion of males to Temales was approximately equal.

These changes in the sex ratio are possibly related to

changes in the sexual cycle, Testis weight is at its
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maximum from September to November when large numbers
of adult males were trapped and, in Britain, the
largest numbers of adult males were taken at the
corresponding stage of the sexual cycle., The largest
numbers of adult females were taken during the month
following oestrus in Britain. It is possible that the
same occurred in lMew Zealand onut larger collections and
more detailed reproductive studies are needed to check

this possibility.

Sex and age ratios of ferrets (table 8) also
showed a small predominance of males. The ratio of
both male and female adults to ilmmature animals was
1s1. The largest collections of adult males wsre made

from August to November, again the months of peak testis

weight, but there is no clear peak in female collections,.

The small numbers of weasels collected are
inadequate to determine sex and age ratios. They are,
however, guite close to the percentage of males given
by Deanesly (1944) and Pohl (1910) for Britain and

Germany (table 8).

The changes in the pnroportions of male and female
stoats and ferrets caught may be due to differences in
their activity, or trap-proneness at different times of

the year, This appears to be related to changes in
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the sexual cycle, particularly in males where
largest numbers are caught during the time of

greatest sexual activity. Deanesly (1944)

suggested that the high proportion of male weasels
taken may be due, at least in part, to the reduced
activity of females during vpregnancy and lactation.
Hall (1951) found that there were twice as many males

as females in collections of Mustela frenata, and

suggested that as males are twice the weight of

females, they need to travel twice as far for food

and will be much more likely to be caught. Males may
also spring traps which females could step on without

springing.

However, there seems to be no relation between
home range size and proportions of males and females

taken. Nyholm (1960) found a large difference in

home range size of male and female stoats (males,

average 85 acres and females, average 18 acres)

whereas in weasels there was little differsnce between

males and females (males L acres and females 3 acres).,

If stoats and weasels in Britain and TJew Zealand have
and Halls suggestion is correct

similar home ranges/one would expect the proportion of

male stoats taken to be higher than that of weassels.



New Zealand

Total
Adult
Imnmature

% Adult

Britain *

Total
Adult
Tmmature

% Adult

)

TABLE 7.

Stoat Sex and Age Ratios

Total
227
127
100

# Data from Deanes

138

t'i “
Ve
O3

61%
665
57%

53,




Perret and Weasel Sex and Age Ratios

Ferret
Total
Adult
Immature

% Adult

Weasel

Total
Adult
Immature

% Adult

Britain

Germany

TABLE 8.

Total
30
15
15

- 50%

? )
93 126
L6 65
L7 61
49% 52%

? )

7 23

3 12

L 11

1269 3278

38Q 1033

5S4,

7

)
o
O

58%
59%
56%

7358
7358
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White Stoats

The characteristic change to white winter coat
of stoats in north-temperate and polar regions is
well known. Weasels, however, turn white only in
the extreme north of their range and white weasels

are rarely recorded in Britain.

The change in stoats from brown to white cost 2
may be rapid, particularly in the more northern regions,
e.g. Greenland. The white to brown and brown to white
changes are effected by a complete moult of hair. ir
the winter pelage is brown the two moults still occur
and the winter pelage may be paler in colour than the
SUmmer one., The spring moult from white to brown
progresses from the head and back down the sides of the

body to the belly, while the autumn moult from brown to

white starts at the belly and moves up the sides
(Rothschild, 19@2}; The tail tip remains black in the
winter pelage (figs. 19, 20). Rothschild (1944) also
reported, in at least some cases, two autumn moults,

the first being a brown to brown moult,

There were only two records in the literature of
white stoats in New Zealand although more have been
collected in recent years (table 9), One caught in

West Oxford, Canterbury, in 1910 is now in the




S3MLIWIANID OF

Frf

534

3NN 00|

o

from

e
aos

sto

glkin ol
ur

tudy

wd

196

st

2 Aug

hiku,

i




56.
Canterbury Museum (Thomson, 1922: 75) and a partly
white stoat was trapped at the Blue Mountains, Tapanuil
in 1948 (Wodzicki, 1950: 65). Study skins of five
animals have been examined in the Canterbury, Dominion
and Otago Museums and another three animels in white
or partly white winter coats were collected during this
investigation. All specimens except one were taken from
June to September, with specific dates from 5 July to
26 Auguste. One from Mt. Ruapehu in the Dominion Museum,
dated 28 April 1954, was almost entirely white with
brown on the head and back of the neck. This specimen
is anomalous. The moult was complete in a stoat
caught on 5 July 1953 while one taken on 11 July 1948
was partly moulted with brown hair on the head and
shoulders. In this specimen white hairs were growing
amongst the underfur on the shoulders and the moult from

brown to white was still progressinge.

The stoat taken at Ngahere on 22 July was almost
completely white with brown around the eyes and traces
of brown on the back of head. There was no sign of new
growth of either white or brown hairs. However, the
change from brown to white was incomplete in a stoat
taken on 2 August. Brown hair was still present on the
head and neck and new brown hairs were growing on the

head (fig. 19). There was no sign of new white hair.




TABLE 9.

Study Skins of White Stoats

57.

Date Sex Locality Extent Collection
1912 - ‘Balclutha Partial Otago Huse.
28445k Q ¥Mt. Ruapehu Partial Domin. Mus
June 1913 - West Oxford Complete " i
5¢7+53. Q Chakune Complete P. Jenkins
11.7.48. Q Tapanui, Partial A.B.D,

Otago
22e 7657 'Q Waimakariri R. Partial Cant. Mus.
22,7.61, Q Ngahere,

Greymouth Complete AE,D,
late July Partial
1961 - Lorneville (photo) R.R. Sutton
2.8.63, Q L. Murihiku, Partial AE.D.

Southland
328663, - Gwavas, Hawkes Complete  Examined by
Bay P.,C. Bull
26,8037 Q Big River, "winter Canterbury
Reefton coat" Museum

Sept. - Wekarora Valley Partial
1962 (salt & AR.D,

pepper)
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The unsexed skin from lakarora Valley, dated
September, had almost completed the change from white
to brown pelage, with white hairs still noticesble on
the shoulders and more densely on the sides of the belly
and flanks. The mixture of brown and white hairs gives

i

this skin a "salt and penper" asppearance. Brown hairs

were growing out underneath this hair,

This small series of specimens indicates that the

white winter coat may occur for two, possibly three

months in New Zealand and may be partial or complete.
Only some of the stoats turn white, others having brown
to brown moults. This is also the case in Britain,
During July and August 1948 Wodzickl collected six male
and three female stoats, One of the females was the

partly white one from Tapanui.

During the winters of 1961, 1962 and 1963 I
collected ten male and Five female stoats. Two of the
Temale stoats, from Ngahere and Lake Murihiku, had white
winter pelage. Two of the brown females were taken on
30 August and possibly had completed their moult by this
date.  Seven of the white, or partly white, Museum

were
specimens for which the sex was recorde@/female, but no

white males, were collected, However, two male stoats
kept in captivity at Taita, Wellington, have turned

partly white, during the winters of 1961 and 1963,
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retaining a brown strip on the head and along the
back (fig. 20). One male during winter 1961 began
moulting on 23 June and by 11 July was white except
for brown on the head and neck and a brown strip along
the back. Little change was noticed until 30 August
when brown hairs began showing through the white on
the sides of the body. The change to brown pelage
was complete by 18 September. The moults thus took
a little less than three weeks and the white winter

coat was present for seven weeks.

A number of studies on the winter colour change
of Mustela erminea and M. frenata have been made in

the Northern Hemisphere,

Stoats in Britain, excluding northern Scotland,
moult slowly with only about 4% achieving a pure white
winter coat,. Abogt half the population become partly
white and many develop a brown winter pelage, This
winter moult occurs during the period 1 December to 1
February and the spring moult occurs between 1 February
and 1 April. Both males and females are found in white
winter coat (Salomonsen, 1939). In areas of the U.S.4.
where only part of the population of }. frenata turns
white, the white animals are predominantly female

(Hamilton, 1933%: 302; Hall, 1951: 38).
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Stoats in New Zealand turn white for a shorter
period in winter than in Britain. The presence of
white\male and female stoats in Britain, but only
white female stoats in Hew Zealand in the small numbers
as yet collected, would suggest that there is a
greater tendency to turn white amongst British stoats.
This may possibly be correlated with latitude and/or

climate.

In north-east Greenland the moult of M. erminea
is extremely rapid, and is completed in fifteen dayse.
The white winter pelage is retained for about eight
months from September to Hay. There is a correlation
between latitude and duration of the white g}nter pelage.
The white coat is retained longest at high latitudes
such as in Greenland and shorter at lower latitudes.
(salomonsen, 1939). In the Netherlands the autumn
moult occurs in late November, early December and the
moult back to brown pelage occurs in HMarch, early April.
Some animals do not turn entirely white (Bree, 1961).
Salomonsen (1939) found a close correlation between
temperature and time of moult in stoats. Stoats at
lower latitudes moult at higher temperatures than those
at higher latitudes but take longer to pass through
the moult and retain the white pelage for a shorter
period. Rothschild (1942) found that in Britain

exposure to cold induced a colour change to white winter
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coat in stoats, but there was great individual
variation in extent of the colour change in response
to a similar degree of cold. Rust (1962) found that
an increase in artificial daylight length induced

pelage change from white to brown in M. erminea bangsi

but found that the time and pattern of moult was
modified by temperature, Those kept at 7OOF began to
moult 8 to 18 days before those kept at 20°F. and
moulted more slowlye. The pattern of moult also
differed.. Those at warm termperatures lost hairs
gradually with intermixed areas of browvn and white
(salt and pepper), while at cold temperatures white
hairs were shed in clumps and replaced immediately by

brown hairs.

Bissonette and Bailey (194l4) have shown that
changes in the daily period of light will induce

moulting in M. frenats and M. erminea cicognaniie

Decreasing daylength induced moulting and growth of

white pelage in M. €. cicognannii. Decrease in day-

length induced a moult to lighter brown in M. frenata,
which does not turn white in that part of its range.
Rothschild (194l) however, found that M. erminea in
Britain is legs susceptible to light reduction as no
stoats changed colour Jjust on light reduction, but one
made partial changes for two successive winters when

given light reduction at low temperatures. Bissonette
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and Bailey (19LL4) suggest that the stimulus for
moulting is received through the eyes and acts through

the anterior piltuitary gland.

There is also a close correlation between the
“time of the spring moult and the start of sexual
activity in }. Lrenata. Testes begin active growth
and spermatogenesis at the beginning of the white to
brown moult. In females, the white to brown moult

occurs about 20 days before implantation of embryos

and sbout 47 days before the birth of young (Wright,
19L42Db) . A similar correlation sppears to exist in

the stoat in Britain, and probably occurs in lew
Zealand too as the moult occurs during August and young
are born in October. However, more information is
required on the time of moult and on the gestation

period in New Zealand stoats,.
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Tood Habits - Introduction

Perhaps the most interesting aspect of the
ecology of mustelids in New Zealand is, as Narshall
(1963) pointed out, their adaptation to food
conditions quite unlike those in their native
habitats. In Rurasia and North America stoats,
ferrets and weasels are largely predators of a wide
variety of rodents and lagomorphs. In contrast, the
only small mammals availsble in New Zealand are the
house mouse, three species of rats, rabbit, hare and

hedgehog.

Methods of studying feeding habits of predators
include direct observation, snow-tracking, and gut and
fecal analysis (Dice, 1952: 132). These methods have
been used in several studies of stoats and weasels in

North America (Aldous and Manweiler, 1942; Dearborn,

1932; Hamilton, 1933; and Quick, 1944, 1951) and in
many studies of other mustelids, Gut and fecal
analyses have been widely used and were the most
convenient methods of investigating the feeding habits |

of mustelids in New Zealand.,

Errington (1943: 807) has suggested, with special
reference to mink, that stomach analysis probably

comes clogest to giving a balanced picture of food
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habits but has the disadvantage that it is not

possible to collect large samples in a given locality
at any one time. Also, unless the animals die
quickly when trapped, the gut is 1likely to be empty

or contain debris and toes from their own trapped
Teet, The biggest disadvantage of using gut contents
for a study of the feeding habits of a predator is

that quantitative analysis is difficult.

Also, there are several factors which may bias
the results. In a study of the feeding haebits of
short-tailed weasels in Hinnesota, hare and squirrel
identified in stomachs were derived from trap bait
(Aldous and Hanweiler, 1942), Differences in the
rate of passage of undigested parts of various prey
through the gut may affect the plcture of feeding

habits when results are expressed as a percentage of

the gut contents in which any traces of the prey were
Found. Prey which takes a long time to be completely
elinminated from the gut will be overemphasised and
those which pase through quickly will be underestimated.,
Unfortunately, the rate of péssage of' variocus foods

could not be determined during this study.

There are also disadvantages in the use of
droppings for studies of feeding habits but they can

of'ten be gathered in large numbers in a relatively



]
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small area where estimates of the availability of
prey species can be made,. Difficulties can, however,
arise in identifying droppings and in determining the
age of droppings found in the field. In Hew Zealand
droppings of stoats, ferrets and weasels may sometimes
e difficult to distinguish. Stoat droppings have an
average length of about five cm. (range approximately
3.5 to 7.0 cms)(fig. 21). Ferret droppings are larger,
and usually more liquid. Weasel droppings are

considerably smaller than those of stoats. Agsoclated

tracks and prey remains and hairs of the predator in
he droppings often help identification. The biggest
advantage of droppings in the determination of feeding
habits is that 1t is possible to obtain quantitative

results.

There are three main methods of presenting the

results of gut and fecal analysis (Dice, 1952: 134 ;

]

Tockie, 1959). 'he I'requency with which different
foods occur in the gut or droppings can be expressed

as a percentage of the total number examined (frequency
of occurrence). This gives an indication of the
proportions of nrey taken but does not show the smounts
of’ various focods eaten, Freguency of occurrence

tends to overestimate small gquantities of nrey and to

-

underestimate large quantities. The amount of food

present in gut contents varies from large quantities
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off flesh and hair or feathers to a few hsirs or

feather fragments.

The amount of a prey species present in
droppings or gut contents can also be expressed as
a percentage of the total volume of prey. Dearborn
(1932) used only frequency of prey occurrences in .
analyses of the feeding hablits of Michigan predators
from gut contents and droppings as the extsnt of
digestion of prey varies along the gut. The quantity
of food in the gut also depends on the length of time
that the animal is trapped before it is killed,
Aldous and Manweiler (1942) however, used both
percentage of occurrence and percentage volume in an
examination of the gut contents of short-tailed weasels
in Hinnesota and obtained similar results by both
methods. Lockie (1959) investigated the accuracy of
these methods in a series of Tfeeding trials with red
foxes. He Tound that nercentage of occurrence and
percentage volume gave considerable and inconsistent
results whereas estimated weight of undigested matter

AL

gave a consistent error of the weight of original prey

-+

caten. Correction factors for the weight of undi
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matter were then calculated for the various prey species.
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In the analysis of the gut contents of stoats,
ferrets and weasels I have expressed the results as
percentage occurrences (1.e. the number of gut
contents in which a particular prey occurred, as s
percentage of the total gut contents), in the

analysis of droppings collected with den material

the results were expressed as ”percentage of

"percentage volume". "Weight of

occurrence' or
undigested matter" was not used as the kinds and

numbers of prey were determined from the den material,
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Stoat

Stoats in Britain and Lurope, and weasels of
similar size in North America, feed mainly on small
rodents and take very few birds. Matthews (1952)
records small mammals, birds, eggs, lizards and
insects as their food in Britain, while Southern
(196L4) states that rabbits were their staple food
before the spread of myxzomatosis but when rabbits are

absent they take small mammals,

The diet may vary markedly in different areas
and at different times, depsnding on the number of small
rodents available. In Russia when rodents are abundant,
they form over 90% of the food and shrews, birds and
insects are taken in small numbers. When rodents are
scarce, stoats feed extensively on insects and herries

but do not increase their predation on birds (Novikov
i 9

19565 131),

Hamilton (1933) and Aldous and Manweiler (1942)
found close parallels in the dominant food habits of
short-tailed weasels (M. erminea) in Minnesota and New |
York. Mice formed approximately 60% of their food, and
shrews about 20%. Small amounts of bird, lagomorph,
rat, squirrel and fish were also recorded. Mice and

shrews were eaten in direct ratio to their relative
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abundance (Aldous and Manweiler, 1942: 25L), In
several other studies of weasel food habits in North
America, small rodents, especially Peromyscus and
Milcrotus, were the dominant prey snd few birds were

taken (Dearborn, 1932; Quick, 1944; 1951),

In New Zealand Marshall (1963) found from -
questionnaire replies that mammals, especially rabbits,
and birds were important foods. The largest number of
reports of bird predation were of stoats taking small

native birds. A wide range of carrion was also eaten.

Mammals, particularly mice, were the most important
prey recorded in the gut contents of 52 stoats (Mershall,
1963: 20). Birds and orthoptera were also important
but other insects present were not significant as food.
As I assisted Dr. Marshall with these gut analyses and
carried out many of the identifications, I have included
the résults from these animels in my analysis of the gut
contents of 257 stoats, This gives larger samples for
the comparison of variation in feeding habits with sex,

- :

habitat and sesason,.

Aldous and Manweiler (1942) found little difference
in the contents of the stomach and intestine of short-
tailed weasels in ¥Minnesota, In a conmparison of the

contents of 119 stomachs and 166 intestines of stoats
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collected in New Zealand, the only item which
occurred in much greater numbers of stomachs than

intestines was bait from traps (table 10).

'185 of the 257 stoats examined had food items in
the gut and 72 were empty or contained just a few stoat
hairs (fig. 22). liammals and birds were the most
frequently recorded prey and in most habitats probably
provide the bulk of their food, Of the mammals, mice,
and to a lesser extent rets, were important prey, with
gsome rabbits aléo taken. Spines of a young hedgehog

ere found in one stoat. Opossum halr was probably

=

11 derived from carrion or bait.

5]

Birds were an important source of food but in most
cases it was not possible to identify the specles from
feathers and bone fragments present in the gute. Birds
eggs were taken from late September to early Januarlye.
In two cases rotten egg bait had been used to trap the

enimels and was the probable source of eggeshell.

akinks were Tfound in four gut contents but there
were no records of frogs. Three of the 1L fish were
probably derived from bait but in most cases the fish
were small and caught by the stoat. Fresh water

crayfish were also taken frequently.
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Many insects from several orders were found in
the gut contents but the only ones of any significance
as food were orthoptera (wetas and a few cockroaches)
(table 11). lany of the other arthropods, and especi-
ally coleoptera, ants, spiders and mites were probably
taken accidentally with other foods. Fly eggs and
megeots ingested with food which had been dead for some
time were found in 12% of the gut contents.

oy W I

The sample of stoats was sufficlently large to

4

examine for varistions in the food habits with sex,

a

habitat and season, This was not possible with the

small samples of ferrets and weasels.

Variation with sex.

The difference in size of male and female stoats
is so marked, with females approximately 59% the size
of males, that males should be capable of catching

larger prey than females. Hamilton (1959) found such

Gifferences in the feeding habits of mink where 76% of

the muskrats and 83% of the cottontail rebbits found in
gut cqntents were taken by males. The small mammals

mere apparently taken in proportion to their gvailapility.
Differences in the feeding habits of weasels of dirfferent
size sre recorded in north—-castern U.S.4. Males of

li. frenata average 225 gms and Temales 102 gms; males of

i, ermines average 81 gms and females BL gms. DiffTerences

Sy
=
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in the number of occurrences of rats and rabbit
(Sylvilagus) in the gut contents of weasels taken in

fall and winter appear to be related to differences in

size of the weasels, Rabbit was found in 17.3% of

. frenata and 9.0% of M. erminea. Similarly, rats

L

lo frenata and L.L% of M. erminea

occurred in 9.,1% of

(Hamilton, 1933).

Comparison of the gut contents of 106 male and 79
female stoats collected in New Zealand shows that
smaller numbers of rabbits and rats and larger numbers
of insects are caten by female stoats (fig. 23%).

Other differences in the gut contents of males and

females sre small. Rabbits and rats were the largest
mammals killed and presumebly were difficult prey for
female stoats to kill. Small insects, not orthoptera,
are responsible for the 9% difference in the number of
insects in male and female gut contents and an equal

percentage of orthoptera were recorded in bhoth cases.

Habitat.

Stoats were collected from & wide range of
habitats and a comparison of the differences in the prey
taken in two broad habitat categories was made, AlL
animals trapped in National Parks were classed as bush
animals, although not all were taken in heavy bush and

some were taken around houses in the Parks or in scrudb
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or tussock grassland. However, in most cases the
foods teken in these slightly modified areas appear
similar to those from heavy bush areas, Animals from
the Hokitika-Greymouth area sppear to be taking similar
Toods to those in heavy bush. Gut contents of 54
stoats from farmlend and 124 from bush were compared
and show some marked differences (fig. 24) which

probably refiect differences in the availability of

prey.

Rabbits and mice were found more freguently in
stoats from farmland snd rats and opossums were found
more often in stoats from bush areas. Birds were the
largest single item in Dboth habitats, being present in
Just over LO%Z of the contents in each case. Fish and
Crustacea (freshwater crayfish) occurred much more
frequently in the gut contents of stoats from bush aress
where these gnimals were uprobably more common in the
streams. Small insects, probably taken with other
foods occurred in approximately equal proportions in
stoats from bush and farmland, Wetas, however, were
present in almost 20% of the gut contents of stoats from
bush but in only 5% of farmland animals.

Although birds are the msin prey in both haebitats
there are some marked differences in the foods taken less
frequently, which are related to the availasbility of

these foods,
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There are few descriptions of differences in
orey taken in different habitats in the Northern
Hemisphere. Differences in the occurrences of prey
in the gut contents of short-tailed weasels in New York
and lMinnesota are felated to the availability of the
DIEY . Rats were found in L.4% of the gut contents of
stoats in Hew York but were not found in stoats from
¥innesota where rats are not common. Snowshoe hare in
Minnesota was replaced by cottontail in New York and
differences in the kinds and percentages of occurrence
of small mammals were relsted to their availsgbility.
Here one species would be replaced by a similar species

in different hsbitats or arcas.

Differences in the feeding hebits of marten in
the Grand Teton National Park, ¥Wyoming, stress the
importance of availability in the feeding patterns of
animals in different habitats. In three habitats
there were large differences in the mammals and berry-
bearing plants available and these differences were
reflected in the feeding habits (Murie, 1961).

Berries are slso a seasonal food available for only a

few months in the yesar.

3easonel variation.

-

[€)

easonal variations in the feeding habits of

stoats from bush areas were found in a sample of 150
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dated animels (fig. 25). This sample was considered
sufficiently large to indicate trends in predation.
The categories taken were - Spring: August to October;
Summer: Hovember to January; Autumn: February to April;
#Winter: May to July. Some foods, especially rats and
fish, showed no marked variation. Twice as many mice
were taken in autumn as st any other season and this
possibly reflects an increase in mice numbers at this
time, Unfortunately, little is known of seasonal
changes in mouse populations in New Zealand, but thsre
appears to be a peak in both indoor and outdoor
populations in late summer and autumn (Wodzicki, 1950:
105) . The changes in opossum occurrences may reflect
changes in the amount of opossum Tlesh used as trap
bait or available as carrion. Largest numbers of gut
contents contained birds in summer and 1is possibly
related to the number of young birds availsble at this
time. The decrease in birds in autumn is associated
with peaks in predétion on mice and in the amount of
opossum eaten. Also the percentage of empty gut
contents was highest in autumn. The marked changes in
percentage occurrence of freshwater crayfish is
unfortunately based on insufficient material. The

pattern of insect occurrences is similar to that found

o]

in overseas studies of the food habits of predators.
MeTntosh (1963) found a similar pattern in the food

habits of the fox in Austrslian farmland. Orthoptera
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(mainly grasshoppers) were the most important
ingsect taken. Similarly, in Uew Zealand, wetas
were the most frequently recorded with largest numbers
taken in summer. These general changes in the
seasonél food habits of stoats need to be confirmed
by much larger samples. The prey recorded in largest
numbers, such as birds, insects and possibly mice, will
probebly show little change but the frequency of some

other groups may alter considerably.
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TABLZ 10,

Comparison of 3Stoat Stomach and Intestine Contents

Stomach Intestine
Mammals
Cpossum 9 7+ 5% 16 9.6%
Lagomorph 7 5.9 10 6.0
Rat 10 Jel) 19 1l1l..4
louse 15 12.6 28 16.8
Hedgehog - 1 o6
Stoat 19 15.9 29 17.4h
Unidentified L 3630 3 1.8
Bait 16 13.4 2 1.2
Birds
Feather & bone 49 Ll.2 66 35,7
HBggshell 10 8elt 5 3.0
Reptiles
Skink L 3.3 3 1.8
fish 10 8.4 12 7e2
Ingecta
Ad. 37 3l.1 L1 24,7
Maggots & £ly eggs 12 Se 13 Te2
Crustacea 6 5.0 9 5.l
Refuse - 1 o6
mpty 138 53+6% 91 35.4%
enpty empty
With Contents 119 166

Total 257 257




TABLE 11.

Arthropod Remains from Stoats

Cccurrencs
Ho. Gut No.
Contents individuals
Crustacea
Paranephrops sppe.
(Freshwater Crayfish) 12 12
Insecta
Orthoptera
Cockroach 2 2
Weta 23 24
Thysanoptera 1
Heuroptera 1 1
Coleoptera
adult L 7
larvae 2 20
Hymenopters
ants 5 8
others 2 2
Diptera
adults L 6
maggots and eggs 22 -
Unidentified
large insect
fragments 5 5
small " " 13 13
cater@illarg 2 2
Arachnids
gpiders 1 2
pseudoscorpions 1 1
mites 2 2
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merret Food Habits

There has been 1little investigation of the food
habits of ferrets or polecats in the Horthern
Hemisphere. The polecaf in Britailn preys chiefly
onn rabbits and was exterminated over much of DBritain

by gin traps used for trapping rabbits (Hatthews,

1952) . They also eat poultry, young game birds and
eggs, snakes, frogs and fish (Southern, 1964).  The

dark polecat in Russia feeds chiefly on small voles,
rats and water voles, and occaéionaliy takes other
small mammals. When rodents are scarce it may take
large numbers of frogs. The light polecat feeds
chiefly on ground squirrels, hamsters, voles and other

rodents (MNovikov, 1956).

Information from guestionnairs in larshall's New
Zealand study (1963) showed that rabbits, particularly
young ones, and a wide range of carrion, were eaten by

ferrets. Birds were also an important source of food.

In an examnination of 98 ferrets, 55 contained
identifiable food items and L3 were empty (fig. 22).

A quarter of these animals were collected at Bulls,

Mammals predominated in the gut contents with

adult or well grown rabbit the most frequent prey.
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Young rabbilts were also important and four of the six

@)

°

young rabbits found were small naked ones killed in
the stops. Two ferrets caught in rabhit stops have
been sent to me and, in both cases, young rabbits
were also present. The gut contents of these two
animals have not yet been exsmined and have not been

included in the gut content analysis.

Rats also occurred frequently but mice were
rarely taken, Bird remains occurred in one-third of
the gut contents and eggshell was found in two ferrets

caught in November.

‘Frogs are an important food at times in Britain
and Zurope and were found in 11% of the ferrets in Yew
Zealand., Only one lizard, a gecko, was Tound and small

fish wers also taken occasionally,

small insects were found and these were mainly

Coleoptera which may have been ingested with other food.
Diptera and two Lepidoptera, but no large Orthoptera,

were also recorded. Hly eggs and naggots were found

associated with bait, bird or mammal remains sand may
indicate carrion or prey esaten some time after it was

kKilled,.
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Ferret dropnings from Kouraral.

The extent to which ferrets will nrey on rebpbits
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is also showvn in a se
in an area of knovn rabbit densiﬁy. 85 droppings were
collected bhetween June 1961 and Janusry 1962 in a 21-
acre rabblit enclosure at Kourarau, Walraraps, where

Dr, J.4. Gibb was carrying out studies on the rabbit

population, I made visits to Kourarau in June and

ingly,
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nls monthly vigits. Droppings were collectad
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or in numbers, from latrines outside rabbit burrows

and from trapped ferrets. Ferrets were live tranped
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and between June and December 1961 three males and Lwo

Tfemales were trapped and a white male sighted, Ferrets
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appeared to do much of theilr hunting in the rabbit
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xamined for comparison of the feeding habits of these

two predators,.
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were old encugh to move out and start grazing.

. e ey . -3
and the presence of

and refuse (Lood

was only one-thir

ure that there ha

wew other Tfoods were found in ferret dropnpingse.

Lambswool in four dropnings collected

was from dead lembs which were a readily avellable source

of food during lambing. Birds and mice were rarely

saten. Oxzycanus moth caterpillars were recorded in

e

the ferrets and cats. The emerging moths were saten in
very large numbers by cats in Getober but, in contrast,

ferrets were fseding almost entirely on young rabbits
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Weasel Food Hablts

There are few references in the literature to
the food habits of weasels. HNovikov (1956) states
that they fed alimost exclusively on small field voles
and mice with occasional water voles, birds, amphibians,
insects and fish, In Bgypt, cockroaches are an
important source of food for weasels hunting in and
agbout houses in the cities and villages (Setzer, 1958).
In Britain they prey mainly on small rodents but also
take young fabbits, small birds, eggs, and occasionally
poultry (Southern, 1964). Hall (1951) concludes from
an examination of the American literature that the
closely related least weasel (M. rixosa) eats mice and

o

possibly insects.  Criddle (1947) found remains of a

w
[}

large number of voles in a nest in Hanitoba, Canada.

One of the few records of weasel food hsbits in
Hew Zealand is a series of photographs of a weasel
illing a young rabbit beside the main Akaroa road,

taken in 1961 by lMr. A.C. Maturin of Hawarden.

Gut contents of 26 weasels were examined during
this study and, of them, nine were completely empty
and two contained only fatty material in the stomach,

Seventeen contained food items (fig. 22) with mice the
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most common prey, occurring in almost helf the gut
content. Birds were the second most frequent item
and, in two, the feathers were sheathed. They were
probably from either young or moulting birds. Host of
the insects were fragmentary and may have been eaten by
the bird or skink associated with them in the gut.

A large lepislid moth caterpillar was the only large
insect found. The opossum hair asnd unidentified flesh

was probably from trap bait.
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gtoat Dens in HMNew Yealand

Den sites can be an important source of
information on stoat food habits, as droppings and
prey remains accumulate over & long period, provi
information on the relative vulnerabllity of prey
species in the vicinity. In this way, Polderboer,
vuhn and Hendrickson (1941) in Iowa and Guick {(1944)
in ¥ichigan made detailed studies of long-taliled

weasels (Mustela frenata). The term "den" describes

any site to which a stoat regularly returns to cat its
food, sleep, shelter, or rear young. It generaslly

contains a grass nest (often with large amounts ol
and feathers from prey), uneaten food, and has associated
nearby a latrine of droppingse. In the Northern
Hemisphere dens are most often recorded in the under-
ground burrows of small mammals or in decayed tree

stumps dbut, in Iiew Zealand, there are few species of
small mammals and dens are found under logs, timber
starkecs, corrugated iron lying on the ground, rubbish
piles, in rushes, hollow trees, deserted buildings,

haysheds and any dry sheltered gsite.

There are few references to dens in the Hew
Zealand literature. Thomson {1922) quotes a corres-—

pondent who had found weasel nests in heaps of fencing

material and rabblit burrows in farmland, These were
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always made out of skylark feathers. He also found
parts of young hares in them, but never a sign of a
rabbit. Possibly the observer confused weasels with
stoats. F.E., Wilkin at Doubtless Bay about 1930 found
a weasel nest lined with at least a dozen mice

(Wodzicki, 1950: 71).

Riney et al. (1959) records 14 stoat droppings
collected about the hollow bases of several trees on
the west side of ILake Honk, Fiordland (table 13).
Analysis of these showed that birds were the main food

of stoats in the area in summer. Large numbers of

wetas were also taken.,.

Table 13,

Stoat Droppings from Lake Monk

.Item Ho. droppings Percentage occurrence
Feathers 11 (78.54)

“Insect (weta) 8 57.1

Eggshell 3 21.h

Mouse 1 Tel

n

-

received materisl from

5

In the present stud
several stoat dens collected in a variety of habitats.
Zxamination of these confirms the wide variety of prey
gshown from gut analysise, although only one or two foods

may be important in a particular habitat,
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A stoat nest collected by Hr. B.G. Turbott in
Thompson Sound, Fiordland, at sea level, on 14/1/58,
contained a few skylark body feathers, an insect head
(probably weta), bones and one dropping. This
dropping contained feather and bone fragments ol a
small bird. The bones, which were kindly identified
by Hr. R.J. Scarlett of the Canterbury Huseum are -

Robin (Petroica australis) Left carpo-metacarpus

and fragment of ulna

fren (Xenicus longines) Distal right tasrso-
or Rifleman
( + ) metatarsus

Small passerine Immature left ulna,

iistal right humerus
Yammal, possibly bat "2 fragmentary limb

bones

A stoat den found by Dr. William H. Farshasll in
October 1960 at Tongariro National Park under corru-
gated iron roofing sheets contained a nest lined with
grass and hair from rabbits and hares. Materisl was
collected from this den in September 1963 by Mr. H.W.

Blackbourn, Ranger at Tongariro Hational Park, although

it had not been occupied for some time and the droppings
were old and disintegrated. The den was situated near

2 stream in tussock and sub-alpine scrub containing

introduced heather, Dracophyllum, Coprosma, Lycopodium

and Gleichenis (Umbrella fern). The following material
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wag identified:

Freshwater crayfish (Paranephrops sop) two

carapaces and six chelipeds represent-

J:’

ing three or four animals.

Insects Small amounts of insect fragment
(probably parts of a large moth)

Fish One Tish head (possibly a small trout)

Birds Remnants of two flight feathers were
present in the nest and traces of
feathers in the droppings

Mammals

r

wouse (Mus musculus). Traces of hair

Rabbit {(Oryctolagus cuniculus). Four

skulls and other bones, all of young

animals not yet full grown.

Fd

Hare (Lepus europaeus). Two skulls,

one well grown, and other bones.
Jeveral unworn milk teeth found in the
gs may have heen from very young
leverets killed within a Tew days of
birth. These are not represented by
skulls in the nest material snd were

probably caten entire.

¥r, Rlackbourn considered that there was a moderate

rabbit population and a moderate to heavy hare

population in the area.
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Material was collected from a stoat den near
the mouth of the Waipaoa River, Gisborne, on 22
Uctober 1963 by Hr. T.P. Fisher, Wildlife Branch,
Internal AfTairs, It was found under a log in an

area of driftwood in farmland with rushes and pasture

grassesSa Sheep were grazed here and there was a
moderate hare population. The nest contained an

adult lactating female and seven young; two young

-

collected were estimated at 3-L4 weeks old.

Jomiad

Large quantities of hare hair (several handfuls)
were present and, amongst it, part of a youhg hare,
e mouse, two upper and one lower hare incisors, and
the fragmentary bones, particularly leg bones, of a

young hare. Well broken remains of two duck eggs

were also present,.

Another stoat den was found in a hollow Ngailo
tree at Okuti Valley, Banks Peninsula, on 19 Cctober

196%, when a lactating femsle was seen and trapped.

I exemined the den site and collscted one young stoat

)]

about a week old The hollow tree had contained a

®

starling nest and was about 150 yards from a Ffarmyard
in fermland with remnant oatches of open bush (fig. 26).
The nest contained three mouse tails, mouse hair and a

broken starling egg which may have been eaten by stoats.
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» few feathers, mostly starling, were present but

£

1

=

appeared to be from the starling nest and not from

stoat predation.
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Studies at Birdlings Flat

An area in which more detailed studies of the
feeding habits of stoats could be made was selected at

Birdlings Flat, southwest of Banks PFeninsula, on the

pit consists of three main habitat types

(1) sand-dunes slong the coast

<=

(2) annval grasslsnd |

3425 feet contour lins. - This area was

flcoded from late April until late spring

Dense annual grassland covers most the the spit and

shows very large varietion in snecies composition and
(% o o iy

yisld between successive years under climetic influences.

Climate on the spit is of the mediterranean type with

0
b

D

ok

uate winter moisture and termperatures that allow

some growth in winter. There are drought conditions
with no growth during SLMI@Po Plant associztions across

the spit correlate perfectly with different soils and

o . i

differences in the species composition of the vegetation

along the spit are correlated with differences in the
= e

grazing oressure exsrted by sheep (Wraight, 1957).
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Most intensive studies of stoats were made in
an area of approximately 3 square miles along the
lake flats on annuel grassland but less detailed
observations were made over twice that area (fig. 27).
Grazing opregssure differed in the three paddocks
A, B and C in which most of the stoatl dens were
collected and was heavies t in »naddock A of 1100 acres

end lightest in paddock 3. A ghingle ridge 25 Teet

QJ

., extending the length of the spit is an

Cu

important feature of the landscape. Bracken an
matagouri on this ridge »rovides cover [for mammals

and birds.

There was very little cover for stoats in the
study area, although4it was adequate in the sand-dunes
and in the rush zone near the lake. Uver the
remainder of the area stosts were largely dependant on
0ld buildings, rubbish niles and other man-made cover,.
Ags the amount of such cover was limited 1t was relatively
sagy to find dens and trannlnP was concentrated around

these dens and areas of suitable cover,

Stoats were live-trapped in wooden box traps baited

Y

with meat and transferred to a wire holder for weighing

and marking (fig. 28). They were marked by toe-

clipping. It was possible to identify the occupants
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of different dens by this method put the size of home
ranges could not be determined. Tropping was carried
out between mid-February and early december 1963 and
seven males and two Temales were marked. Stoats were
captured or recaptured on 22 occasions but in sixz cases

caped before they could be examined. Seven stoats
were marked in the TFirst five months and the other two

were caught 1in December.

@Tour marked animals were recaptured and in three
cases were caught at the original site of trapping.
A male marked on 14 June at den 7 was recaptured three
months later almost a2 mile away at den 3 and two months

later was caught again at den 6.

Only one stoat was known to die during the study.
This was a sub-adult male caught at den & on 1l June

and recaptured again on the 27 and 28 June during very

cold weather, It lost 4O grams between the last two
trappings and appeared to be 1ll when caught on the
28th, It died shortly afterwards and had no traces ol

fat in the bhody cavity. There was no svidence of

seasonal weight changes in stoats recaptured.

Only one ferret was caught and this was an adult

D

emale trapped nine times betwsen 28 M¥arch and 28 June

j o]

at den 2. During March and April she had enlarged
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teats and probsbly had a litter during the summer.
Her body weight fluctuated between 65 and 550 grams
but no information on her food could be obtained as
the few droppings collected from the trap had no

identifisble prey remains in them.

Prey Speciese.
anmals,
Hedgehogs were found in the sand-dunes and grass-—

landand twice were caught in stoat traps. Theres was

e el

no evidence of stoats feeding on hedgehogs.

Rabbits and hares were most common in the sand-

dunes but hares were also seen freguently on the grass-
land and lske flsats, They were often disturbed from
their forms in the tussocks and rushes and in the
matagouri and bracken on thebshingle ridge. Rabbits
were occasionally seen on the leke flats and, in most
cases, were living under the buildings.

There was no sign of rats in the area and they were
not fecorded in stoat droppihgs. Remainsg of mice were

recordad in stoat droppings from many of the dens and

were probably present throughout the area, Only at
the hayshed (den 10) was sign of mice evident. House

droppings were found and bait in stoat traps was gaten

by mice. There was no evidence of seasonal variations
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in the density of mice but the large numbers racorded

from droppings in 1961 and small numbers in 1962 and

g

1963 suggest that the mice populationsfluctuate widely

from year to year.

Birds

irds in the area can be divided into two broad
groups of non-prey and prey species. Seabirds and the
larger lgke birds were not taken by stoats. Gullé and
terns often nested on the salt marsh and beach and black-

backed gulls nested in both these areas. Black swans

nest in very large numbers on the salt marsh along the

lake edge end possibly some cygnete are killed by stoats.
Ducks and pukekos also nest throughout the area.

Remains of two pukekos were found in stoat dens 2 and &

and may have been carrion but there was no evidence of

predation on nests. Harrisrs were present and usually

one or two could be seen hunting over the area, Une
was seen carrying a young hare on 21 3epntember. Hhite-

backed magpies were seen occasionally and in November
and early December a flock of up to 31 magples was seen

feedl in the ares.

BJ

About ten species of birds were present in the
area through the year or at certain ssasons in sufficient
numbers to be available as Tood, but only two species

were preyed on extensively. skylarks were the most
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abundant bird residsnt in the area throughout the

year. Counts were made of skylarks on or besgside the
road from den & to den 10 between September and

-

Decamber, in average of six birds per mile was counted

ictober, but at the snd of Cctober
skylarks began to increase and, early in December, the
number had doubled, avesraging 13 birds per mile, This

increase in numbers may indicate an increase in the

population, with young present, or may be due to

increased dusting on the road. Two well grown nestling
skylarks were found in den & on 19 October and would
have been flying before the end of the month.

The density of skylarks was greatest in the
the lake flats and shingle ridge and was

o+

over twice that rscorded between den 1C and the point
where the nower lines crossed the road. Counts were
made early in JfCQLDuf on two sections of road near

birds per mils, while

o

es of 26 and 2

1%

dien € gave avara

m

counts from den 10 to the power lines gave counts of
11 birds per mile, Pew nests were found so no

estimate of nesting success could be mads

CJ

ihe numbsrs of banded dotterels present altered
marikzadly at different times of the year. They nested
from late August to Hovember on the stony areas of the

lake flats, among the sand-dunes, and on the shingle
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beach in the driftwood zone. The most concentrated
area of nesting was on the heavily grazed paddock A,
Prom January to April several thousand banded dotterels
roosted in flocks on the lake flats in paddock A and
were apparently feeding around the lake edge., Towards
the end of April their numbers declined but there were
still several hundred present until the end of Julye.
During April and May up to 50 birds were mounted in

2

paddock B and similar numbers were present in paddock C.
Towards the end of July the numbers decreased again and
only fTive to ten were counted in paddock A but increased
during nesting in September and COctober to 20 or 30
birds. WuStlﬂ” was finished by the end of Hovember

and in December only sbout five birds were counted in

.L‘

paddock i HNests with eggs were found from mid-

-~

September to early llovember snd, of 23 nests found, ten
tc

3]

)

were destroyed, Tfour were known to ha
of nine was unknowi. Stoats were probably responsible

for most of the predation as eggs were found in the

stoat dens. In no cases were szgs found broken in the
neste The only other likely predators were harriers.

and lake edge throughout the yesar. Zetween 19 and 37
were recorded on the sslt marshes in paddock B in late

April and Hay. Up to 50 were recorded in Heptember

and 28 counted early in Hovember.




Pipits were present on arees of sparse vegetation
and shingle or sand but were only common in the sand-
dunes znd on the nearby dry hollows.

Flocks of finches were seen feeding on the lake
flats during winter and spring. Goldfincheg predomin-
ated, in flocks of about 20 to 30 birds from June to
early October, but redpolls, yellowhammers and green-
finches were slso recorded, One to two hundred
yvellowhammers were counted in the vicinity of den 8
in July as hay was fed out to sheep here. Hew green-—
finches were seen untll early Ccltober when Tlocks of

50 to 150 birds were se2n.

gix to twelve could be coun
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Two occupied nests and ssveral Clying young were

recorded in February in the building at den 2,

j4)]
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were found in four nests there in carly December 1963,

birds were
counted. These birds anparently rcosted on the cliffs
around Lake Forsythe and the coast of Banks Peninsula.
Flocks of several hundred birds were counted through

v larger Tlocks in winter. At

least two pair nested in the sheds at den 5 in October,
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were widespread, being
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in stony areas and slkinks

particularly abundant in the
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Stoat food Habits at Birdlings Flat -

A large amount of material was collected from
stoat dens in the study area during 1963 and some was
also obtained during brief visits in 1962, A stoat
den found by Mr. E.H. lMiers, #Wildlife Branch, Internal
Affairs, in October 1961 and forwsrded to me Tor

examination drew my attention to the area,

If a den did not appear to be occupied when found,
2ll material, including bones, hair, feathers and
droppings were collected. Only droppings and flight

and tall feathers were collected from occupied dens and

D

nest left es undisturbed as possible. Where possible

h

ct

h

ct

(¢

individual droppings were kept separate but in many
cases had fused or fragmented. Feathers were identified
by comparison with study skins of species known to occur
in the area, and counts of distinctive individual were

, :
made. The outermost primary (excluding the remicle) on
which the outer vane i1s reduced, and any distinctively
marked retrices (tail feathers) were counted. For
exam;le, the left and right outermost remix and two
outer retrices (5 & 6) or skylarks were counted, and the

outermost remix of banded dotterels. The maximum count

icated

Qu

of any of these feathers (usually the remiges) in
the minimum number of birds eaten at the den. Details

of the analysis of one nest are given (table 14). Hair,
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bones and teeth of mice were found only in the
droppings and in most cases the entire mouse was
eaten. Estimates of the number of mice eaten were
made from counts of limb bones and incisors (left and

AY

right, upper and lower).,

Generally, the remains of only one rabbit or hare
occurred at a den but, where remains of more than one

were present, counts of limb hones, skulls or incisors

=
o

dicated the number taken. In some casss milk teeth,

which were often unworn, showed that very young animals

had bheen taken.

iWihen large numbers of skinks occurred in a series

.

roppings, an estimate of the number could be made

Co

of’

by counting the feet present, as these remained intsct.

o

Droppings were examined dry and bones, fur and

feathers, etc. separated under a magnifying glass.
Identifications were made under a binocular MiCr'oSCoDe.
Estimates of percentage volume of various orey items
were made with the intact drovpings and occurrencss

listed for the fused or fragmented droopings.,
(] (=]
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Den 1.

A stoat den was found on 6 October 1963 in a

-t

arge rush in the rush zone of paddock B (figs. 27,
29) and was typical of the stoat dens found on the
lake fliats. Recent banded dotterel egz and skylark
feathers were visible at the tunnel entrance, but no
material was collected. Two old swan skulls ( at
least 1-2 years old), found at different parts of the
rush, may indicate pfevious or long term occupation.
Further signs of activity at the den were seen on 13
Geteober 1963, when eggshell and three fresh orange
droppings derived from egg were Tfound. Traps were
set near the den for ten trap nights but no stoats
were tranped. Nest material and droppings were
collected Ffrom the den on 4 December (table 1i).

The nest itself was deep under thick overhanging rush
and quite dry. Two tunnels gave access to the nest
and one led to an open place within the rush in which
there were two latrine sites containing 40 droppings
(fig. 30).  Feathers, banded dotterel eggshell and a
rabbit or hare leg were collected in the tunnels near
the nest. Skylariks were the msin prey of the stoat
occugying this den =nd both nest material snd droppings

indicate that other foods were not of great importance,
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Contents of Den 1 - L December 1963,
Mammals:

Rabbit/Hare 2
1 forefoot
very small incisor in bone
incisors, 2 unworn milk teeth
nd 2 teeth
In material from old latrine)

N

PN

1st primary left 1
Hggshell too fragmentary
to make count of number
of eggs

Skylark 20
1st primary left 24
i A right 138
tall outer left 23%
" right 17
bth lef't 18
" right 17
hind claws 12
beak upper mandible 3
lower " 6
Jwan 2 very old skulls
Droppings: 4O entire % volume
feather 87.0%
R/H 9.5%
Skink 1.0%
Stoat hair C 1.0%
B.D. eggshell #= 1.5%

% 3 droppings containing egg Tound
on 13 QOctober 1963,
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Den 2.

This den consisted of a number of sites around

a shed and can bhe considered in four parts. These

are

(1) Nest material collected by ir. X.O. Miers on
2 October 1961, accumulated during spring 1961.

(2) vaterial collected 3 February 1963 undsr a stack
of corrugated iron, accumulated during spring
1962,

(3) #aterial collected between 20 June and 2 October
1663 from a nest under a sheet of corrugated
gibraltar board (flg. 31). Host of the material
accumulated during winter.

(4) Material collected between 15 August and 6 Qctober
1963, from a nest in a rubbish pile of tins, shset
iron znd wire, was accumulated during late winter
and spring.

An adult male stoat, marked RH7, was trapped here on

27 July and 5 Gctober and was responsible for the

bl
7

material in parts % and L.

The striking feature of the nest material collected
on 2 October 1961 is the large number of mice and small
number of skylarks oresent (table 15). This is
reflected in both the food remains and dropping contents,

Seventeen mice were counted, in contrast to three in the
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material accumulated during spring 1962 when many
more skylarks and banded dotterels eggs were taken,
The droppings in the 1962 material consisted predomin-
antly of bird remains and egg fragments (table 16).
The almoét complets skeleton of a pukeko was present
and could have been taken nearby on the salt marsh or

may have been carrion.

Some material and droppings were collected under
the stack of corrugated gibraltar board behind the shed
on 25 April 1963 (table 17). The female ferret was
living here at this time but the material appeared to
have been accumulated the previous spring, possibly by
stoats (it contained four banded dotterel eggs).
Remains of six mice were present in the detritus from

old droppings.

Collections of nest material snd droppings were

made through winter 1962 at a den under a sheet of

corrugated gibraltar board (table 18). There was no
sign of activity here on 25 April but on 20 June there
was aylarge nest of feathers and 65 droppings were

collected. ¥ore material was Tound on 28 June and 30
July but, after this date, the marked stoat RH7 which

occupied the den apparently shifted to the rubbish pile

and the previous den was only briefly occupied in

September and early October, Material was collected
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from the nest in the rubbish pile in August, September
and early October (table 19), but there was no further

sign of activity at either of these dens alfter 6 QOctober,

Banded dotterels were the most frequent prey
taken in May and early June and renains of eleven werse
found. At this tinme banded dotterels were roosting in
hundreds on the heavily gragzed flats near the rush zone,

Two more banded dotterels were found in the den in

August and another early in October but at this time
predation was concentrated on skylarks, Cnly seven
skylarks were taken in iay and June while banded
dotterels were preyed upon but, in July, 12 were taken,
In August predation on skylarks was still heavy but in
September and early October eggs of banded dotterels
were being talken extensively. During this time seven
banded dotterel eggs were found in the den and eggs

disappeared from many nests before they could hatch.

Three sparrows were found in the nest on 30 July and
were more or less untouched while 12 skylarks had been
completely eaten (fig. 32). Another two sparrows were
found on 2 September and again weres relatively intact.
The only other bird taken at this den was a starling

found on 20 June.

Rabbits and hares were not taken at all during the
4

winter and the only one was a very young animal found in
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droppings collected on 20 June. Traces of hair were

next recorded on 25 September.

Similarly, no mice were taken during the winter.
Four mice were counted in droppings collected on 20
June and no further recently killed nice were found
until one was identified in three droppings collected
on 24 September, A mouse found in detritus collected
vith droppings and nest material on 15 August may have

been there for some time.

Both thé nest material and droppings show that this
stoat was feeding almost entirely on birds during autumn,
winter and svoring, with heavy predation on banded
dotterel nests during September and October. During Hay i
and early June banded dotterels were preyed on heavily

but after this time skylarks were the main source of

Tood,




Table 15 °

Contents of Den 2, 2 October 1961.

Mammals
Rabbit young
Hice

Birds
Banded Dotterel

i ii

young
it i1 egg
Skylark

House Sparrow

Droppings
Mice 21
Birds 19
Rabbit 8

17

1
traces

I

1

L8 entire or part
aropplngs

7. occurrence
L%e7%
394 5%
16.6%

~7
;2
Fs

11O,




Table

Contents of Den 2, 3

Mammals

Rabbit/Hare young

Birds
Pukeko

- Banded Dotterel

egg
Skylark
skink
Droppings
Birds b3
Skink O/
Mouse 1.0
Zgeshell 2.0
" and down 1.0
Down 1.0
Total

16.

February 1963,

1
3

bones from human food
refuse

1
2
13+

14

traces present in
droppings

digintegrating or fused
and hard

30 droppings




Table

Contents of old nest

Mammals

Hare youn

(¢}

Hice
Birds

Banded Dotterel

i it ‘3gg
Skylark
Pipit

Skink

17,

Den 2, 25 April 1963,

bra.




TABLE 18,

Contents of Den 2 during Winter 1963,

25 April 1963 No sign of activity
20 June 1963
Mammals

Rabbit/Hare very young

HMice L
Birds
Banded Dotterel 11
Skylark 6
Starling 1
Skink traces in droppings
Droppings 65 % volume
Bird 68%
Rabbit/Hare 21%
HMice 5%
Skink : L%
Insect 1%
28 June 1963
Birds
skylark 1
Droppings 10
Bird 100%

Stoat hair traces




I 14

TABLE 18, (continued)

Contents of Den 2 during Winter 1963,

30 July 1963
Birds
Skylark
House Sparrow

Droppings 70

Traces of Rabbit/fare hair,

98% volume

and stoat hair.

Stoat hair occurred in sbout 10% of the

25 September 1963
Bird
Banded Dotterel sgg
Skylark
Droppings 25 occurrence
Bird adult feathsr 21

Hggshell . 7

and down 4

Traces of insect, rabbit/hare

2 Cctober 1963
Bird

Banded Dotterel egg

droppings.

% occurrence

£ 7
0500

hair and plant
fragments,.




TABLE 19,

Contents of Den 2 in late winter and soring 1963.

15 August 1963

Mammals

Mice 1
Birds

Banded Dotterel 2

" B egg PaCES

Skylark 2
Slkink trace
Dronpings

Bird 50 100%

Skink traces

2l September 1963

Nammals

iice 1
Birds

parrow 2 (&)

ird 1
Mouse 3
6 October 1963
Birds

{
o
i
g
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Den 3,

This den, under a small loose stack of boards

with no surrounding cover in the way of rushes or

-
o]

ng grass, was found in paddock 4 on 27 March,
The large gaps between boards made the den rather
zposed end it had not heen occupied recently.

4

Banded dotterel eggshell indicates that the material

O

wes accumulated during spring 1962 (table 20).
Remains of one skylark were found here on 13 June and
the den was not occupied again before the boards were

removed early in sopring.

‘able 20,

Contents of Den 3.

27 March

Banded Dotterel 1
Banded Dotterel egg 7+ (possibly fragments
of 1-3)
llouse 2 hair and 2 tails. HNo

sign of bones or testh
in nest material asnd

dronpings
Rabbit/hare 1 hair and bone fragments
of a young animsl,
Includes leg bone fr ragment
2 upper and 1 lowsr inciso
175 June

C‘A’
*j\u
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Droppings at this den were old, fragmentary and

-

disintegrating. They contained rabbit or hare hair,

=5

bone and feathers, and traces of eggshell, but no

mouse or skink remains.

During soring 1963 several droppings and banded

[

otterel egg

2]

vere found under two small pieces of iron

lying in the paddock. Two small droppings containing
Feathers were collected with three banded dottersl eggs

on 25 September, Two intact banded dotterel eggs

found under the tin on 2 October were not gaten until

=

sbout 10 October and another egg shell was found on 31

October, Two dronpings collected I another small

O
]
Qu
o

n

Lz

o

piece of tin on 5 December contained down feathers from

a banded dotterel chick,




Den L.

This den, situated halfw ay between the tower and
¥ £ e 1 3 i [=RR LY = 37
caraven (fig. 27) under a large sheet of wooden lopr-—
ing approximately & FPest souare and raised of'f the
ground by 3-inch boards, was not occupied by stoats
until 29 lMarch when a young rabbit was Ffound there,
he rabbit appeared to have besn dead one to two weeks

and was not oresent on 25 February.

7 -

£ nest of grass containi ing lLarge numbers of

feathers was found on 14 June and had accumlated since

Three skylarks and a pied stilt wers identified
in the nest material and remains of three mice were found
in the droppings. Remains of birds predominated in L2

Sl

droppings found. #As this den was occupied only from

mid-Harch to late July, with the majority of the naterial

accumulated in Hay-June, all prey items are tabulated

Two more skylarks and two droppings weres collected

on 30 July; eafter this date the den was not used again

and the flooring was removed on 16 August, ouring
June and July the den was very damp, probably because of
the high lake level, snd this possibly made the den

unsuitable.



19,
he pied stilt in this den was the only one
t

Tnown to be taken by stoats during the study,

although pied stilts were present along the lake edge
and on the wet flats during most of the year, In

late April and Hay I recorded between 16 and 37 »nied
stilts Teeding in a water channel in front of the

tower and approximately 160 yards from the den. The
mitton bones and fat in the den were probably collected
by the stoat from the caravan and shed where duck-

-

shooters had been staying intermittently since L Yay.
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TABLE 21.

Contents of Den L.

Hammals

Rabbit 1 young collected 29 Ilarch

louse % from droppings 1l June
Birds

Pied Stilt 1 on 14 June

Skylark 5 = 3 on 14 June

2 on 30 July

Reptiles

Skinlk present in droppings

1 or 2 animals

Relfuse

2 cooked mutton bones and fat.

Contents Ho. Dronpings % Occurrence
Bird 29, 67%
ilouse Te 1

5
0
Skink ) %60
0
5
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Den 5

Thig den was situated at one of the larger land-
marks on the lake flats and appeared to be occupled
throughout most of the yesar. An old caravan and
shed provided excellent cover and the stoats lived in
the lining of the walls. Unfortunately, I could not
collect Tood remsins from the nest within the walls
hut collected remains of prey saten outside and old
prey scraved out on to the ground in Spring. Most of

2l was old, probably accumulated during the

s
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autumn and winter, and has all been grouped (teble 22).

L.

timated to

. young rabbit found on 2¢ March was esg

-

have been killed three or four days previously and

[}

emains of a young hare found on 24 April were two or

Sl

3

(

three weeks 0lda

A sparrow and three starlings were found during

+

January and February and the rest of the i hirds were

found during spring. Seven of the 18 gkylark. remains

0
-
=
=
O
Cl
I
Yt

were st intact, sometimes with the head or ons
wing missing. Cne was a week or two old when Tound,
but the rest were much older. Banded dotterel eg
was found at the den between 10 Se
and remains of two of the eggs were found amongst some

rushes away from the caravan and shed. Hpgshell

occurred in Ffresh droppings collected on 23 and 28

nhember and 31 Cctober




122,

September and in a dropping from a stoat trapped on

5 Decembel'. The down Teather from a young banded

dotterel was found in a dropning on 14 September.

geveral large serics of dropplings collected
en examined.

through the winter have not been




)

HMammals
Rabbit young
Hare young

louse

Sparrow &

Goldfinch

Banded Dotterel

i 1

Droppings

6 collected 2

Peather
Fat

TABIE 22.

aterial from Den

a0
cege

young

=

= @

= Oy

[
e

(from dronping)

63 to 15/8/63,

123,
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Den 6.

v

A large stoat nest of feathers was found under
an overturned corrugated iron trough in paddock C on
5 October (figs. 33, 3U). A marked male stoat

previously caught at dens 7 and & was caught here on

7 Getober,

West material was collected on 6 Cctober and
included large numbers of skylark feathers, five banded
dotterel eggs, hare remains and large numbers of’
dronpings (table 233, There was no further sign of
activity at this den but a banded dotterel egg taken

sometine after 7 October was found under a snall pilece

O
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Waterial from Den 6.

ammals
Hare 2 hind legs and pelvis
Lice may be present in droppings
in small nunmbers.
Birds
Skylark 1)

Sparrow
Banded Dottere

Banded

R I =

Droppings large series not examined
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ter Tor stoats,. This was the case at this den

.

where a dense Plagianthus bush and a log were of'ten

sed from January to ilarch. llost of the material was
droppings but remains of a young skylark and mouse

hair were also collected on 29 January {table 2&).

(numbers of droppings in brackets): 3 February (L);

L

1L Pebruery (3); 28 iarch (12); 2 ilay (1); 15 August
(1), Hesults of exeamination of these dropplngs ha

L

been grouped as most of them were collected in Februar;

-

and Harch.

llouse 1 (from dropping 1L Pebruary)
Skylarlk young 1

.‘L .blt/l,. 1105
Slink 5.2
ilouse 2.0

=]
L
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i
Q
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1
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and boards

iron

en & under corrugated

D

L

~
A
35




[2 6.

-

S3toat dropoings and Tood remains were often
Tound at two large sheds and some corrugsted iron

sheets lylng nearby and this den can be best considered

as two separate sites. The first was collected in
carly 1963 amongst hay stored in a shed. The material,

el

droppings, had asccumulated sonme
time earliier, oprobably the previous spring as eggshell

was present in some of the droppings (table 25),

The second, and more importent den, was foun

[

o/

under three sheets of currugated iron a few yards Trom
one of the sheds (fig. 35). Food remains were
collected here on six occasions during 1962 and 1963

(table 26). Haterial was first collected in July 1962

-~

Y3

and had accumulated during the pre

]
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summer when seven banded dotterel eggs were talen.

Oy nukeko wing was pr t i thie nest and was mrobaebhly
Cne nukeko wing was present in the nest and was probably
collected ag carrion as the nedrest pukeko habitat was

e “

at leagt half a mile away from the den,.

71,

ihere was no sign of occupation here during spring

1962 but remains of prey and dronpings were collecte

2

during the summer,. 4 series of Tive drovpings
collectsd with a rabbhit or hare foot on © Decewber all

. K 3 NIy S A Ty [Ea\? . N =
contained rabbit/ hare halr. Three young and one adult
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s were talken during January and remaing of
adult and young birds predominated in 37 droppings

collected between mid-Yovember and the end of February

(teble 27) . The eggshell trace may have been skylark
SLL. During the winter one redpoll collected in June

was the only remains of prey found and only 12 dropnings

were collected bhetween llarch and end of Septembers

3ix ol these contained bird feathers; Tour were from

rahbit or hare and two contained skink remains. Mive

of these droppings were collected from trapped aninals.
“hen ﬁdis den was exanined on 13 Cctober there was

no sign of occupatione. However, when re-ecxamined on

19 COctober a male stoat was found with the remasins of
L% oy . - . T 2 YL N -
three adult and two young skylarks (fig. 36). Two
adult skylarks were sntire, the other had been caten.

One of the young skylarks had the head end neck eaten

while only the legs, thigh and tail of the other was
lefte. The wing feathers of these were only Jjust show-
ing out of the sheaths., On 5 Decewber a latrine
containing 19 droppings was collescted and analysasd and
a further seven drovnings gaLhered. However, there
were no further food remains at ths nest. These
dropnings have been grouped for analysis. Feathers

predominated in 29 droppings collected between 13

per =nd 5 December, bubt sggshell and down featihers

,.X
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)
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P a - oy . o~y
otterels wsere 2lso pregssni.
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25,

Hay - Spring 1962,
mals
Rabbit/hare small amount of hair
skylark 1
Starling 1

o £ "y K \

Sparrow 5 (36, 29 or juv.)
Goldfinch 1
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TABLE 26,

Den € - llaterial Collected Under Corrugated Tron

P
27 July 1962

ammal
Rabbhit/hare Young, fragments, probably
0T one animal.
Hice 1l or 2
Birds
Skylarks 8
Banded Dotterel 1
1] 1 68,’8 7
Pukeko 1
S December 1962
Rabbit/hare Young, 1 front leg
Janusry 1963
Skylark Adult 1
foung 3
13 June 1963
Redpoll 1
1S9 Cctober 1963
Skylark Adult 3
Young 2
nended Dottere fragments in droopings
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AT I 7
TABRIE 2 { e

4Analysis of Droppings from Den &,

27/11/62 to 25/2/6%,

Mammal
Rabbit/hare 7.5
Mouse 0.6
Bird
Adult 14.0
Medgling 8eb
Bgeshell trace
Reptile
3kink E.lL
Total 37.0 droppings

27/3/63 to 25/9/63

R =
harmmad

Rabhit/hare

o

Bird 6
Skink 2
Total 12
13/10/63 to 5/12/63
ammal
Rabbit/hare 2
Bird
Feather 2L
Down feather 4 (2 with egeshell)
Eggshell 6
Skink 1 (+ 2 trace)
Total 29
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This den was found under a pile of old tin and
wire on 23 iay 1962 and wes occupied intermittently
throughout the study (fig. 37). when found, the site

had not been frequented for some time and all droppings

and material were dried and disintegrating. The siull
of a young rabbit and a large series of droppings and

litter was collected on this date, From the droppings

n

and litter a total of at least

(U

C mice and two young

8)

N

rabbits were identified (table
There was no further sign of activity until the
sunmer of 1962-63 when remains of four young skylarks
vere found bstween 27 November and 3 February., In all
cases the wings were still sheathed. Droppings in
relatively small numbers were also collected with the

skylark remains, but were often in a weathered condition.

il

The sgmall numbers of droppings and theirp weathered,
fragmentary condition made it difficult to determine the
pattern of food habits of the stoat or stoats feeding

in this area, Birds, rabbits and heres, mice and

et

iowe

<3

skinks were all guite important foods. rer,
1€ year December 1962 to December 1963, only the
two mice occurred in LO droppings as compared

with 20 mice from approximately 85 drop pprings on 23 lay

1962 and probably accumulated in the summer of 1961-62,
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The hind leg of a young rabbit or hare was
collected at the den on 2 llay 1963. This was from
a recent kill but had all the meat eaten off it.
TABRLE 28,

Contents of Den 9 - 23 lay 1962,

lammals

Rabbit (young) 1 skull
1 from teeth in litter

Mice ' 20

Droppings Total 35
Contents o ¢ volume
lMouse 3945 6,8
Skink 307 ' 36.1
iy

i }I ' 13'5 15.8
Teather 1.0 1.1
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Den 10,

A hayshed, situated near the main Christchurch-
Akaroa highway in & more complex plant community than
the main study area, showed signs of stoat activity
throughout the year but no stoats were trapped hers,
Hay was stored here throughout the study although the
amount varied and most of it was fed out to sheep
during July. liice were probably more common here and
this was the only site where mice ate the bailt in stoat

traps,.

large amount of material from a stost nest was

;[;:n'

uncovered while hay was being fed out to sheep in

July, It included feathers, rabbit/hare remsins and
droppings (table-29). Some of the materiel was very

recent (two yellowhammers snd one greenfinch), but

remeins of a skylerk and a rabbit or hare wers muich older,

]

possibly several months. At this me the hay was

k)

being fed to sheep in the vicinity of the shed and Tlocks

of" yellowhammers and greenfinches were feeding on sesd
from the hay. It was hard to determine the age of the

droppings and they were difficult to analyse quantitat-
ively as many were broken, particularly those containing
skinls, From estimates of the nercent-
age volumes of the droppings, rabbits or hares were the

most important food with mice and skinks taken to a
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legser sxtent. Fourtsen nice and 29+ skinks were

counted.,

&n

o)

Twelve Ffresh dronplings were collected at this

throughout the yesar, Fight were found on the hay and

four at a nearby rock pils. The droovpings were

collected in May (1), June (L), August (6) and December

(1). PFive mice were counted in the droppings and

small amounts of featl

remains in these droppings (table 30).
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Contents of Den 10,

fS3

25 July 1963

HMammals
Rabbit/hare young 1 (pelvis and
hind legs)
liice 14
Birds
Skylark 1
Greenfinch 1
Yellowhammer 2
skink 29+
Droppings % volume
Rabbit/hare i G
Hice 13,9
Skink 31.0
Peather 10.0
TADIHE 30,
12 Fresh Droppings Collected at Den 10.
ice 10.9

.

PO

s
(G

135,
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Discussion
Examination of stoat dens showed that extensive

predation on hirds occurred with large numbers of

skylarks taken. anded dotterels were important orey
in autumn and during nesting., Other birds were rarely

L

Rabhits and hares taken were all young, with the

tibia still unfused and in most caseg were less than

half-gromme. There were insufficient animals to
indicate seasonal variations in predation.

2 mice were found in

stoat droppings, 39 of these are derived from two dens
accumulated in 1961. Seventeen mice were recorded
from den 2 collected in October 1961 and twenty

found in old nest material collected at den 9 in lay

1962, Nineteen mice were found in droppings from den

10 at the hayshed in 1963, Hice were more common here
than on the lake flats. Only 24 mice were identified
in den material from the lake flats in 1963, The larges

number of mice found in den material accumulated in 1961
suggest that mice were much more common then then during

1962

'\)
tj
f_.l

Large

1963, In the three dens containing

aQ
1=

numbers of mice there was little evidence of predation
on bhirds, In den 10 (tables 29 and 30) only one

skylerk, a greenfinch and two vellowhammers wers found
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and only a small percentage of the droppings
consisted of bhird fesathers. Similarly, in den 9
only traces of feathers were found (table 28). then
mice occurred in lsrge numbers in the droppings at den
2 only one banded dotterel, two skylarks and a house
sparrow were Lfound (table 15). In 1962 when only three

mice were found, two banded dotterels and 14 skylarks

were taken (table 16) and more banded dotterel eggs

were taken. This was also the case during the winter

and spring of 1963 (tebles 18 and 19).

Skylaris were the most rsadily aveilable bird on
the lake flats throughout the year, probably bhoth in

numbers and in ease of capture. The cther ground

o
5
i~..l

e

feeding =and ground roosting birds vnresent were bhanded

dotterels, which were abundant from late summer to early
winter on paddock A. In May and early Jdune they were

taken in n“efchQCQ to skylarks by a stoat at den 2 and,
as they were roosting in large flocks, may have been
ggsier to catch than skylarks, The other birds wsre
relatively uncommon or fed in flocks and roosted outside

the ares.

It is alsc possible that some species are relative-
1y unpalatable. This may be the case with house
sparrows as three were collscted from den 2 in July

I

1963 and had not been completely eaten (fig. %2). In

i
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contrast, a2ll that remsined of 12 skylarks were the
wing tips and sometimes the legs Altogether, of 13
house sparrows found in den material, five were not
eaten. Two of the six starlings found in dens were
not eaten completely and may be less palatable than

skylarlks. In cases where nrey was killed but not

C

gaten, the head was often chewed sbout and the brains
caten. Unly seven skylarks were found which had been
killed and not eaten, out of a total of 161 adult snd

10 young skylarks ‘hese seven were all found at den

5 in spring 1963 when six were scraped out of =z nest

in the wall of the caravan. They were all dried and
had probably been killed in autumn, The seventh had

been dead Tor z week or two.

There is a correlation between the edibility of

the flesh and the visibility of the plumage in birds

D
o]

(Cott, 1947). The most palatable birds are cryptically

C

1
coloured and the least palatable species are conspicuous

ot )

in plumsage and habit. Skylarks are probhably more

pelatable than sparrows or starlings, but one would

expect banded dotterels to be reletively unpalatable

as it is conspicuous. Contents of den material at

Birdlings Flat did not suggest this as all dotterels

had been eaten completely. There are also differences
in the palatability of the eggs of birds (Cott, 1953),

Banded dotterel nests were heavily predated in the study
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area and remains of 58 or more eggs teken by stoats
were found. The only other birds nesting in large
numbers on the lake flats which might also be predated

were skylaris but no definite evidence was found of this,.

Although geckos and gkinks were both present in

the area only skinks were recorded in stoat dropplngs.

.

Differences in their behaviour may mske geckos relative-
1ly.inaccessible to stoats, or possibly geckos are

unpalatable.

Dredation on the nests of banded dotterels was

heavy during 1963. Twenty three nests were found from
ol; September to 31 October (two were re-nestings) and
eggs in only four nests known to hatch. In ten case

the eogs went missing from the nests before hatching
[ak] &

and the fate of nine is unknown. Remains of 3L dotierel
= Y‘.’{ T 3 oM

eggs were found in stoat dens in paddocks A, B and U

during spring 1963

There 1s little information on the food requirements

of stoats but Howard (1957) found that a male long-

-

tailed weasel in cantivity required

=z

of 21 to 3%5: of its body weight.

-

have similar food requirements (Linn, guoted by Southern,

196L4) . Den 2 was occupied throughout winter in 1963

and the nest material on 30 July was known to have
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accumulated in the previous 32 days (table 18).

Twelve skylarks were eaten in this time, and three

unsaten sparrows were also prasent. It was thought
that this was the total food saten during this period

s remalns of stoat prey were rearsly found awsy fronm
the dens,. The weight of a male skylarl FProm Lake
Ellesmere was 30 grams and, assuming this a@s an
average weight for skylarks, the 12 taken vnrovided
360 grams of food for 32 days, or 1l.2 gnmns per day.

- G ma o Ao I
The stoat in this den weighed 280 grams an

&)

deilly

[

food intake of 11.2 grams would nrovide the stoat with
L of its body weight per day. This low food intake
may be highly inaccurate if the stoat was also

occupying another den, possibly in the nearby “ushes,

o

H)

during this time and did not take all its nrey to the

enimals may eat more when food is plentiful than whe
it is scarce and may be able to exist for long periods
of time on a diet below that reguired to maintain the
best state of health. Arrington (1943: 322) has
shown that the number of muskrats caten by a mink may
vary from two adult-sized animals'Te“ day to one in
nine days. This minimum was believed by arrington to
he sufficilent to maintain a mink in satisfactory health
although, more commonly, mink on a straight muskrat

diet consumed two or three per weel,
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that rots were the most important cause of nest

mortality amongst blackbirds and thrushes at angere,

Auckland. After an extensive rat-trapping campaign
RATS AL =
nest mortality was rsduced. Rats were nresent in

Hew Zeeleand much sarlier than lustelids and were
reported at times in nlague proportions. othing is

%

known of the effect of the introduction of ¥Yustelids

on the rat populations.

A balance between predators and prey was probably
soon struck and, although predators may still be an
3 [y
mortality, they are not now likely

to have long term effects on the population size of

Specles. suelity of the habitat is probably the most
imnportant factor con lling bird populations, as has

in lew Zesland. The numbers of Californian Juail are
lergely controlled by methods of lend use (¥illiams,
1952) . Similerly, pheasant vopulations are as high s

their numbers is by

SRl - + - T 7 ST D e =2 v
1956) . It 1s probable that this also applies t
native bush birds. At Zirdlings Flat one species, the

palatapility nay =lso he & factor, Lt is vrobable that




144,
in Torests one species may sulfer most of the oredation
and this species 1s likely to be the most common one,

or one of the more common ones which, from its

"J

nehaviour, is readily available to stoats. The species
on which predation is concentrated possibly may change

through ths year.

nesting seabirds. lire J.R. Jackson (ners. comm. 1962)
gulls in @& nesting colony

of about 200 birds on the Ashburton River bed in

0]
o)
)
=
o
o
H
o
‘\J
N
\S)
L
}_
—

had been killed by a stoat or Ferret
& hack of the head and neck.
Predation on egges and chicks of black-backed gulls has

~ PP ST A PN e YN
also been reported (R..L. Fordham, Ders. comm. 196L) .

Although lustelids wers introduced into Tew Zealand
to control rabbits it ssems that they had little effect
on rabbit populations and wers, in fact, largely
dependent on them, “hen rabbits and hares are nlentiful
n ; o P,
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River Gisborne. High rabbit densities maintained
large mustelid populations and when rabbit populations

were reducad markedly by control measures in the sarly

]
d

lids also decreased

o

1950's, the numbers of Yust

i

7 i
g

]

shall, 1963).

The repercussions of a sudden and

et
'ZD

L

marked reduction in rabbit numbers in Britain,
Tollowing myxomatosis, have slso been noted. Fewer
stoats than usual were ssen throughout the country
after rabbit numbers decreased (Thompson, 1956), and
trapping records slso indicated a decrease Between

02 stoat

C 3]
n

{

136 and

(OX|

were trapped yearly on L, 000 acres

in Hampshire prior to myxomatosis but after myxomatosis

the numbers dropped to between 13 and 58, in contrast
thers was no apprsciable change in the numbers of
wesasels trapped before snd after myxomatosis (Southern,

=t

\O
[ox)
=

i

N
a

Weassls eppear to be too small to prey on rabbits
and hares to eny extent and are dependant on small
memmals, this explains, at least in part, the stability
off weasel trep records before and afterp myxomatosis in

Britain, and rarity of weasels in New Zealand where there

ogicel niches which differ, at least in stoats, from

those in the Northern Hemisnhere, This is reflected




146,
in both the distribution and food hebits of the three
species, Stoats are widespread throughout New
Zealand and take a wide variety of prey, This
edaptability allows them to exist in diverse habitats,
and mice and rats, rabbits, hares and birds are all
utilized as important sources of food,. ieasels have
a restricted distribution and were collected meinly in
farmland from scattered localitiesg, The large number
of weasel gut contents con alning remaing of mice
suggest that mice are the most important food. 1t is
possible that weasels, because of theirp small size are
not able to utilize larger mammals and birds to maintain
their populastion, The absence of small mammalsg other
than the house mouse and rats probably €xplaing the
rarity of weasels in lew 4saland, The distribution of

o]

Terrets coincidesg with that of rabbits and rabbits were

fon

the most Trequently cceurring prey found in ferret gut

4

= -
- A . -
i

contents, Ferrets.appear to be largely

rabbits and possibly cannot exist in their absencs.

The adeptsbility of stoats is shown in the results
of' liberation of stoats and Wéasels on the igsland of
Terschelling, off the coad of Holland (7ijngasrden and
Korzer Bruijns, 1961). They were released in an
attempt to control water voles which were a serious oest

in crops, gsrdens snd forest, Within six years orf the

liberation of nredators water voleg were extinct and
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weasels had died out although other small mammels

were still present. Stoats increased greatly after

liberation and, after voles died out, preyed hesavily on

iy

ol

hese were rapidly reduced in number and

v
m
T
o
H-
[
w
&
.

roof's of housss to take snarrows and starlings.

Graduslly the numbers of stoats declined and now

Tluctuate in numbers with the rabbit, which appears to
be their main Tood, The situation on Terschelling

EN

shows somg similarities with New Zeglsnd in that

stoats adjusted to fesding largely on rabbits or hirds

when small mammels were scarce, Weasels were unable
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nother factor of some importance in their

&
[
I
0]

gcology in MNew Zealsnd, Although stoats may take a

mammals, Ztudies at Birdlings Flat indicat
mice are avsilable in Tew Zealand they are taken in
pr=ference to other foods, Comparison of the

reproductive potentials of these two speciesg shows that

weasels are able to respond more quickly than stoats to

of stoats in Britain is nine and there is only one

litter each year (Deanesly, 1935). The average litter
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glze of weasels igs seven, with two litters vossible
each year, In addition, the young of the first
litter may breed in asubuamn (Deanesly, 194l), Thus,
excluding losses of Joung, a palr of weassls may

produce double or even treble the number or young

produced by & vpair of stoats in =2 season. There ig
1ittle mention of fluctuations in weagel nopulations

o)

n sSritain or Zurope although Southsrn (196&) mentions

[WR
U

mich larger numbers tranned during a year of mouss and
vole sbundance than in other years and suggests that

.
dependence of weasels on small mammals may cause their
numbers to fluctuate more than those of stoats, There

is no evidence at present of such fluctuations in New

Zdealand but its ebility to resvond repidly to changes in




l_)
L]

149.

Summary

Stoats, ferrets and weasels are described and

their weights and neasurements compared with
thosgse of animals in Britaine. The taxononic

nosition of the ferret is discussed.

The three species were liberated in the sarly
1280's and soon occupied all suitable habitat.
The distribution patterns are described.

There appears to have been no change in

ion during the last 15 yesars.

1 £y

Age criteria, based on fusion of the skull
sutures and weight of the bsculum of males were

used to determine age classss. The sxull

The reproductive cycles of the thrse specles

were investigated briefly and appear to be similar

BN

delayed implentetion of the blastocy st and one
litter a year is born in October. Ferrets may
have two litters a year in soring and summer,

Young become sexually mature the following spring.
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Weasels also have two litters but young born

in spring may become sexually mature in autumn,.

N

The sex and age ratios of samples of

i

27 stoat

o

b
and 319 ferrets are compared with British samples

and suggestions made to account for differences

in the sex ratios of stoats, Terrets and weasel

L

and for variationse in ths ratioc throu

White stoats collescted during winter have bee

examined. White females were recorded from late
June to September. Mo white males were found.

55 ferrets and 17 weasels showed that foods taken

in Mew Zealand differ from those in the Northern

hemisphere, Birds are important in the diet of
-all thres species in lew Zealond. Rats and mice,

terrets nrey largely on sdult and
hhits. Rats, birds, fish and frogs are
also taken. Hice are the most important food of

wesgels but birds, lizards and insects are slso

m
ot

z2aten, Varia

[$3]

ionas in the food of stoats with sex,

hebitat and sesson were found, idnalysis of

]

dropnings confirmed the importance of rabbits in

the diet of ferrets,
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rom stoat dens from several localities

o

was examined and showed the importence of

avallability of srey in governing the feeding

k

habits of stoats. Pield studies at Birdlings

Flat showed seasonal variation in predation.

Detailed descrinptions of the stoat dens found are

e habitat and prey species availlable

described brieflyv, Mice were taken when

and predation on dotterel nests was heavy. small

The ecology of stoats, ferrets and weasels in Few

ey =]

ood habits,

distribution and resproductive potential. Their
S N o P Y e —~ P S - o I R, ] S~ o ex hul
cffect on native bird sopulations 1s slso discussed

bhriefly,
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Appendix A.

Details of Honthly Samples
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Details of Monthly Ferret Samples
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Details of Monthly Veasel Samples
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