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6.2.1 Altitude = Deer showed a distinct preference for the lower

sltitude forest. Highest pellet densities were found from z=esz level
te 100m a.s.l. y With densities progressively decreasing with
increase in  altitude. Above 2Z200m, no large difference in pellet
denszities were observed. aAbove 400m, densities were very low. Only

two pellet groups were found sbove 400m altitude.
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8.2.2 RAspect = Highest pellet densities were found on slopes having a
northerly aspect. The zouth-east te south saspect =showed &

significantly lower pellet density.
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6.2.3 WVegetation Type - Pellet densities implied that deer preferred
the Hardwood and Rimu—kamahi-broadleaf-myreine forest tuypes sbove most
others. Vegetation types i1 th lower pellet denszities WET e
Yellow-silverpine, short maruk a sCrYub, the higher altitude
rata-kamahi-podocarp-manuka forest and sub-alpine scrub.
The major tvpe sampled by far was Fodocarp-hardwood forest., Cutover
Fedecarp and Coastal scrub (other majar types) showed barely higher
densites than Podocarp-hardwood.
The Open type (without canopy) found aleng coastal areas had & low
pellet density. '
DEER PELLET—GROUF DENSITIES 1586 DEER PELLET FREQUENCIES 1986
“RESULTS BT FOREST TTFE . RESULTS B FOREST TYPE
e E5
3 T o [FErERcCL
% s ol LR L =
“ m--n aaaaa }_ 25 nm --------------------------------- I....
L t U
= -, | i L a 2
. Do | " 4 '
Ty I - . [ —— - o I8 {rereans 1 '
" - : - - : .
1 ¥ i L P r x E gt o F I, - fI=resem
= ' | '8 l 1. i I
a - i | . o o ok
= lm- ..‘ __II..-.-.-.n-. n - 5 11111111 J:-- nnnnn “-u- g
o I g + l P o i a ' 5 [
. 1B , ' A" it i iy L " iy, e e R . o e N —
. Pl P2 ™M PP PN B2 5 B 0. N TR OFRCPRE CPE OPITPECFT W N ORECSL OS2 9 SO0 M
: FOREST TYPE FOREST TYPE




Fage 23

6.2.6 Ground Cover = Pellet denzitiss were higher on a ground cover

of water fern (Histiopteris incisa) than all other ground—-cover types

cther than grass.Both of these ground-cover types were common beneath
the Coastal scrub wvegetation type.
Fellet densities were low on moss and bare-earth’
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6.2.7 Hunting Block - Highest pellet densities were found along the
north—-eastern coast. Maximum PGD being at the Lucky-Yankes block.

Densities along this coast were generally higher than the inland or
western blocks, although the Mason Bay block returned a pellet density
similar to the north—-eastern blecks. Densities for the inland blocks

were consistantly low, especially for Benson Peak. The Frechwater

block returned a moderately high pellet density.

Deer pellet density for transects that crossed MNature Reserve or
Scenic FReserve was low, at 86 +- 10 groups/hectare, compared to that
from transects in State Forest and Unoccupied Crown Land at 122 4- 12
groupcsshectare. MNMote that pellet transects generally only crossed the

lower parts of the MNature and Scenic Reserves, and the true pellet

density fory thie land classification i1ie likely toe be considerably

lower than the figure given above.
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Fic.6 Pellet Group Density for Coastal Transects
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£.2.8 Summary — Deer pellet densities

were higher in the coastal

regien f{eover twice the FGD of the inland region), The eastern Coast

also had szignificantly higher densities than the other reqions.

Deer preferred low altitude forest types, particularly Har dwood, and

Rimu=- kamahi-broadleaf-mprsine. fdssociations of coastal scrub and

open forest with a waterfern or grass groundcover wWere also favoured.

Pellet dencities were higher on coastal faces and terraces, especially

those with & northerly aspect.

Mor th-ezstern blocks returned highest pellet densities, aleng with the

Mason Bay area. Central blocks showed lower densities, apart from the

Freshwwater block.

6.2 Estimation Of Deer Mumbers

An e=timate of actuzl deer numbere can be made from a combination of

deer pellet decay data and deer pellet density data,

It eshould be noted howewver, that due

errors 1involved 1n the calculation

to the inherent statistical

of deer numbers, the resultant

confidence limits on these figures are wide,

- —
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The recruitment rate (G),as calculated from the above, is a measure of

the number of deer pellet groups appearing on the ground per day.

Recruitment rates for coastal and inland strata differed considerably,
requiring separate calculation of deer numbers for each of these

sEIrata.

G =D % LOGe (kl7kZ) where D = overall PGD
———————————————— kl= total deer groups marked

i k2= total deer groups remainin

after T days

5

n

0.7371 groupsshasday ( IMLAMND)

G 2.4816 = v (COASTAL)

Mow, assume that the total deer population for the survey area
coneslists of 20% red deer and B0¥ whitetailed deer (from previous
survey data), and that defaecation rates for the two species are 12.5

and 14.353 groupsrsday (Chzallies pers.comm.) respectively. Then overall

def aecation rate = 14 groupssday and number of deer (n) 1s estimated

az follows;

n =G % A4 Where d = overall defaescstion rate
----- A = Iinland area (62,842 hal#

d &

coastal area (11,870 ha)
( ¥ area not covered by survey tran-

sects has been deducted )

INLAMD n = 3406 animals ( 33% CL

1122 animals )

COASTAL n = 2165 ! ( 95% CL

I

143 ! )

— o i o — ——————— — ——— — — — — — — - —— — —— — — — — T N T N N SN N W W S SN N SN W S W S
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When translated to sz density of deer per hectare, the density of de=-

for the coastal area is over three times greater than the deneil ty oF

deer for the inland area (cozztal=} deer/3.9 ha compared with inlans=

1 deers18.5 ha).

6.4 Distribution And Abundance Of Fossums

Possums were present throughout the entire surveved area in moderats
densities. Overall possum pellet frequency was 17.6%,
STRAT LM PELLET 95% CL

FREQUENCY

R e ey D s e e B B R e e e e

OWVERALL 17.6 1.0
EAST i9.3 l.6
WEST 17.2 Lol
CENTRAL 17.3 1.7
COaSTAL 15,7 LB
IHL&MD 17.2 1.1
Over the survey area, pellet distribution did not vary greatly. The

eastern and coastal regions contained higher densities than the other

regqions, but these were not statistically signifieant margins.
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€.2.3 SBlope - From pellet density, no preference was shown for any
particular slope class.
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&.2.4 Landform - Coastal faces and cosstal terraces returned the
righest pellet densities, These were significantly higher than for
the non-coastal face and terrace counterparts inland.
Of the ndn-coastal landforms, the gully showed the highest pellet
densities, followed by face,ridge and terrace. statistically, none of

these had a significantly higher pellet density though.
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6.4.8 Summary - Overall, there were no statistically

L]

significant

differences in possum pellet distribution by region. Howeuver, it

appeared that coastal areas were preferrred , especially the forest
types of Coastal Scrub and Hardwood. Possume were widely distributed
however , the only unpopular habitat being short manuka scrub of the
inland walleys and Open canopy of the coastal areas. MNortherly
aspects were favoured on moderately steep <slopes, within the lower

altitude range of sealevel to 200m a.s.l,

Highest frequencies were found on the north-eastern blocks, as well as

Hellfire on the west coast snd the central block of Bensan FPeak.

6.9 Co—association OFf Deer And Possums

A correlation of deer with possum pellet frequency was carried out.

The coorelation coefficient 5ok is a measure of the relationship

between deer and possum pellet frequercies. It always lies between -1

and +1. Fositive wvalues of v indicate a tendency for the variables

tested to increase together.

For the entire survey area, r = 0.96. ie. possum and deer pellet

frequencies increased together. This implies that habitats favourable

to possums were also favourable to deer. [t is likely that deer and

possums act together in improving the forest habitat for their mutual

benefit.
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7 DISCUSSION

7.1 Trends In Deer Pellet Density 1976-19826

Both pellet frequency and pellet-group density illustrate the =came

trend in deer pellet density ;

(i) From 1976 to 1981, deer pellet density decreased.

(11) From 1981 to 1986, deer pellet density increased.

=
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Both of these changes are statistically significant at the 95%
confidence lewvel, ALL regional strata (east, west and central) al=o

show this trend of decrease, followed by incresse in pellet density.

However, this pattern is complicated by the lack of pellet decay data

for the first two surveys. Pellet decay is a significant factor of

pellet density. Rainfall is probably the greatest influence on pellet
decay ,.For this reason, rainfall data for the 3 months pricr to each
SUYV ey (1976,1981,1986)is compared. Subsequently, subjective

correctians for rainfall can be made on the pellet density data for

the three suruveys.

=y
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RAINFALL DATA

FOR 3 MONMTH PRE-SURWVEY PERIQD

e L e e Iy e e s o e S L P e S L A

Y EAR R&INDAYS MM RATIR
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1876 Més 328

13581 79 453

1286 =3 364
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Rainfall was significantly higher over the 1980 pre-survey period,.

than for the other pre—survey perieds. This would likely result in =
higher pellet decay rate and therefore a lower proportion of intacs:

pellets being found during that survey.

The effect of this is that the decrease in pellet dencsities obseruvec

from 123786 to 1981 overestimates the decrease in actual animal number=.

Similarly, the incresse in pellet densities observed from 1981 to 198:

overestimatezs the increase in actuzl animal numbers.

In summary, it is apparent that deer pellet density, and conseguentl

deer numbers may have risen slightly since 1981.

Overall, the pellet count data suggests that deer numbers remainec

little changed over the longer 1976-1986 period . ANy change would o=

in the direction of a slight decline in numbers.

#.1.1 Distribution - Distribution of deer appears to have chanage-

little since 1976, pellet densities being higher in =3 relativel.

narrow coastal strip for all surveys.




Fage 34
Deer pellet frequencies and PGD'< have been arbitrarily divided into

"low" |, "medium” and "high" density classificatione == follows,

CLASS FPELLET GROUP
DENSITY
({groupssha)
Lok o= a0
"MEDI UM a0 - 150
"HIGH" 150 +
On this svstem, deer density is mapped (see fig.”? 3. It should be

neted that boundaries between aress of different densities are totally

artificial and not pertaining to the natural cstate. Densities

mapped
ars. an  average for the bleck. The map is a simplification &f setusl
deer distribution.
"High" densitiec are cshown 1 the north—-sacstern blacks of
Bungaree-Murray, Rollers—-Christmas, Lucky-Yankee, and Smoky-Long

Harry. Mason Bay on the west coast alse showe g "high" density,

"Medium" densities are found in the North &rm-Maori Beach, Freshwater,

Frede Camp-S.d.Avm, and Hellfire blocks,

"Low" densities are shown on the Doughboy, Rakeahua, Ruggedy-Waituna

and Benson Peak blocks.

Frobably due te enhanced access, and resultant incresced hunter

effort, the western blocks showing high densities in 1276 and 1981 now
show reduced deer pellet densities, Trapping pressure in the Mason

Bay area has alse reduced deer numbers. Consequently, the highest
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fe.7 Deer Distribution by Pellet Group Density
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deer numberes now occur on the north—eastern coast.

There has been debate on thhe matter of seasonal movements of

whitetailed deer on Stewart Island. A commonly held theory 1s that
the deer tend to make higher use of the coastal zone over the summer

months, and migrate inland for the winter period. The seasonal

distribution of whitetailed deer has remained unexamined 1n the survey

area to date, as all survevs have been carried out in the summer.

7.1.2 Distribution Of Red And khitetailed Deer - The deer population

on Stewart lsland is predominantly of whitetailed deer.

The 1976 and 1981 pellet surveys <showed that red deer pellet

frequencies were approximately one—-guarter toe one~third those of

whitetailed deer.

Sightings of red deer were very limited on the most recent survey.The
only =sightings were made at Island Hill, Rakeahua and Kilbride. These
areas have traditionally been red deer habitat as identified by the
previous surwveys. It has been suggested that red deer cannot compete
with whitetailed deer in the Stewart Island habitat. Hence they are

found in habitate less favoured by whitetailed deer.

Less than 2% of private hunter kill returns are of red deer (compared
to 23% of commercial helicopter killfcapture returns). Since the
aduent of helicopter deer recovery, the proportion of red deer in the
total deer population has decreased, <since this industry has
concentratated on the more profitable larger bodied red deer, for

farming and carcase recovery.

7.1.32 KillAcaspture Returns — Deer kill returns for the survey area

=how that for the last four years an average of about 230 animals have
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been killed by private hunters (red and whitetailed together) per
year. A further 100 animals have been removed by helicopter
operators. Therefore a total of about 350 animals are harvested each

year froem the survey area. This is less than 5% of the population

estimated from pellet counts.

j DEER EILLA/CAPTURE RETURMNS %
. 137 - 1985
. 700 Y
- (- -1 0T
T L 25 2 R }
Il |0—0 PRIVATE MUNTER i
:} 11 . L ,F-. P ST 4
ig & N i
........................................ S e e
b 4OF ® !
E —
14
Ll
L
I
1076 1977 1576 ESFD L9B0 1881 1%E2 1SAN 1904 1385 1506
YEAR

By far the most deer are takern from the eastern blocke from Maer:
Beach to Smeky. Over twice the number of deer are killed by privats
hunters in the eastern stratum than in either the western or centrsl

strata. But in terms of hunter effort per kill, man-days per kill ars

lower on almost every western block. Big Hellfire and Morth Doughbe

stand out as blocks with a markedly lower hunter effort required per

kill (see sppendix C).

For red deer, Rakeshus and the Ruggedy blocks have shown the highes-

returns over the last ten ypears.

7.2 Trends Iln Possum Pellet Density 1976-1926

Possum pellet frequency dropped by 50% between 1976 and 1981. In

1381, pellet frequencies were low at an overall 2.9%.
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However, pellet freguencies have i1ncreased substantially to an overall

average of 17.6% this survey. On the surface, this 1s 3 dramatic

increase, but two factors moderate this increase. Firstly, ecriteria

for acceptance of a possum pellet was modified slightly for the recent

survey 1e. the pellet must have been recognizable as having been

volded by = possum, rather than the old eriterion of the pellet

retaining its sausage-like shape . This would result in higher pellet

frequencies this surwvey. Secondly, =as for the deer pellets, the

higher rainfall over the 1980 pre-surwvey period would result 1in a

higher decav-rate for possum pellets and a lower frequency of pellets

for the 1381 survey. 1e the decrease 1n pellet frequency from 1978 to

1381 would coverestimate the decresse in actual possum numbers, and

similarly, the i1ncrease 1n pellet frequency from 1581 to 1986 would

overestimate the i1ncrease 1n actual peosssum numbers.

Fossum trapping and polisoning returns show that the number of possums

removed varies greatly from year to yesar, and between areas.

Fluctuating market prices for possum =kine, combined with and access

problems, especially to the more remote areas, may cause difficulties

with maintaining a constant trappingSpoisoning pressure on the

population throughout the survey area. ~Appendix E shows that possum

returns have wvaried much between years and areas, but generally less
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poassums are removed from the central stratum. Possum pellet
frequencies areslightly lower for these central blocke (apart from

Benson Fesak), indicating a less favourable habitat.

In summary, overall, possum numbers are likely to have risen since the
previous surveys but not by as great a magnitude as represented by the

rise in possum pellet frequencies, because of the moderating factor of

rainfall mentiaoned above.
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8 CONCLUSIOMN ahD RECOMMENDATIONS
Overall deer and possum pellet densities are low to moderats
throughout the survey area. Pockets of high density of deer occur,
particularly on the north-eastern coast. These areas continue 1tc

receive much attention from private hunters however.

RECOMMEMDAT IOMS

e . . D G N . N S

{i) Reassecse pellet transects in 1991, and also at that time

remeasure all permanent vegetation plots.

(ii) Every effort should be made to assess deer condition
in the survey area. ie hunters should be issued with
instructions on the collection of samples for analysis

of animal condition.

(i11i) Possum trappers should continue to be directed towards ar

of highest possum usage,

(iv) These survey result=s be made available in a simplified

form to all hunters at time of permit 1ssue.

(v] A study of the seasonal movements of whitetailed deer
with reqgard to coastal-inland migration be initiated on

the eastern coast of the survew area.
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APFENDIX &

CRITERIA FOR "IMTACT" PELLETS AND FELLET-GROUPS

DEFINITION OF AM INTACT DEER PELLET

OF

OR

OR.

OR,
Or

To be intact, a deer fascal pellet must be WHOLE, with & COMPLETE
OUTER COATING. & pellet is no lenger intact if any of the follow-
ing is observed.

DISINTEGRATION OF SOME PA&RT OF THE PELLET

The upper surface of a2 pellet isc frequently intact but the under-
neath, which 1z in contact with the damp ground, may have disint-
egrated,

MOTE: that the growth of fungi, moss or algse ON THE SURFACE of =
Fellet does not invalidate that pellet.

FLAKES LOST FROM THE OUTER COATING

The dark coating of 5 pellet may have some abrasion and roughness,
but must not have begun to flake or nave been worn completely Slay
CRACKS (other than drying cracks) :

kith the exception of the fine network of cracks sometimes cauysed
by rapid drving of the coating, an intact pellet must not be crach-—
ed.

HOLES

Small holes, such a¢ those caused by burrewing invertebrates, in-
validate a pellet.

COVERED EBY MWATER

MOVED FROM THE POINT OF DEPOSITION

A pellet is no longer intact if it has clesrly been washhed or blown
from its original location,

DEFINITION OF &M INTACT DEER PELLET-GROUP

Six or more intact pellets which are visible Without disturbing the
greund litter and which are judged to have been voided =t the =site
by one animal in one defsecation.

DEFINITION OF AN INTACT POSSUM PELLET

To be defined as intact, a3 possum pellet must only be recognized as
having been voided by a possum.



APFENDIX B

DEER AND POSSUM PELLET DENSITY BY BLOCK

BLOCK DEER FOSSUM
P.G.D. PLE RFREQ. S5%CL wFREQ. S5%CL
MORTH ARM-MADRI BCH 127 41 T 2D 1= =
BEUNGAREE-MURRAY 158 =3 8.7 Zal 19.2 2.5
ROLLERS-CHRISTMAS 163 de 7.4 2.1 20.9 =
LUCKY -YAMKEE 205 44 1.9 2.4 24.49 3 |
SMOKY -LOMNG HaRRY 170 =1 10.1 3.1 16.6 3.8
RUGGEDY WA I TUNA 45 20 3.0 17 ig8.0 3.8
HELLFIRE (=i= 22 4.7 1.6 23.6 3.2
MAESON BaY 162 31 12.1 2.7 1&:3 e
DOUGHEBOY : 39 14 4.7 1.6 12.4 i
RAKEAHUA 43 20 D gD 14.% 3.4
FREDES CAMP-SK ARM =i 21 2.0 2.1 14.2 2.4
BENSON FEAK 149 i 3.6 1.4 21 .4 3.0
FRESHWATER 14/ 48 8.2 2.0 13.9 T2



APPEMNDIX C

DEER KILL AND CAPTURE RETURMS

YEAR HELICOPTER PRIVATE HUNTER TOTAL DEER
KRILLACAFTURE RILLS REMOVED
1977 M 209 My
1978 M= 243 iy
E2AS MA 152 &
1%80 170 178 =48
1581 P = 2350 S33
1582 156 244 400
1983 90 248 238
12864 29 195 2594

19835 L3 208 271



AFFPENDIX D

FRIVATE HUNTER KILL RETURMNS BY BLOCK 1922-1985

STRAT UM BLOCK ANIMALS KILLED MANDATS/KILL
RED WHITETAILED TOTAL
EAST NORTH ARM 15 13 21.9
MACORI BEACH 1 74 i) 8.2
BEUNGAREE 1 63 1= 12.8
MUR RAY e &3 10.8
ROLLERS 32 32 13.3
CHRISTMAS 19 19 21 .3
LUCKY 39 39 1.9
TANKEE 43 45 1520
SMOKY Fis Fd3 8.6
TOTAL 2 434 436 12.0
WEEST LOMNG HARRY 1 61 B 7.6
EAST RUGGEDY 3 o 23 Toad
WEST RUGGEDY 36 36 2.1
HATTUNA 4 £3 27 7.0
BIG HELLFIRE 1 14 13 4.2
LITTLE HELLFIRE 1 44 45 2.3
MORTH DOUGHEBOY 58 (=Fe] Hed
SOUTH DOUGHBOY 33 33 14.8
TOTAL 10 351 =61 P
CENTRAL RAKEAHUA 10 =] &S 7.6
S.H.ARM 44 44 14.85
FREDS CAaMP o6 o6 17.3
FRESHWATER 12 12 10.2
EEMNSON PEAK ] -
TOTAL 10 167 177 i2.7
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