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-

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
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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
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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
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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
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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,



[

(oY

o

IS1e

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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Month

January
February
March
April
Way

June
July
August
September
Qctober
November
December

Undated

Totals

Appendix A.

Details of Honthly Samples

Stoat
2

Im.,. Subad. Ad.
10 1
10 5
7 1 1
i 6 4
2 3 9
1 1
5 2
2 1
1 9
21
2 1L
13 3
6 1y
54. 19 c5

13

N P o

A

[Ae

16

56

162,
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Month

January
February

arch

July
August
Seotember
Cctober
November
December

Undated

Totals

163,

Details of Monthly Ferret Samples

8‘
Ime Subad.
9
22
12 1
7 1
7 2
2 1
2
1
2
1L
75 8

66

?
Im. Ad.
13 8
11 2
15 2
5 b
2 3
1 i
3
5
5
3
3
L
i 5




Month

January
Pebruary
March

April

November
December

Undated

Totals

164,

Details of Monthly Veasel Samples

HOoN = N

N

Ime. Ad .

3
1
1
1
1






