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OPINION

It's true!

We' re finally 'legit' !

Allow me to entertain you with an alle-

gory. Picture :1 spring niorning in the

grounds of Government House, an

English bumblebee is taking a break

from inspecting the regal roses. He

flies through the open front door of

His Excellency's residence as a skylark

and a cirl bunting begin arguing over

who will sit on the rim of a prominent

chandelier. The humble-bee keeps fly-

ing, so lie can watch another commo-

tion oil the floor. where a bell frog is

performing an urgent but rlon-sexual

amplexils oil the leg of a dusty, tired-

looking chukor enticing it to fly his

cold, green personage onto the back

of the sambar deer, who has just come

in after debarking all the garden's es-

tablished trees. The sambar is a real

aristocrat-pure bred and from the

best Turakina stock-not like those

niongrel rusa crosses up Rotorua way,

but lie's disgruntled because he finds

he's not the only ungulate seeking a

liearing. His six points visibly curl as

he st,ies a very ordinary looking red

deer wearing a nic,rtar-board, display-

ing the words: '1'm an Otago High-

lander and I'm okily'. Sir Michael ap-

pears in the foyer, tripping overa baby

Parnia wallaby, and admits 'I was ex-

pecting you, what can I do for you all?'

You can put up Goal post number 4,

sir, ' roars the sambar, 'and start signing

From time to time iNstic·.4 :irisc which call

for tlic CXPI-Chhion of- opinion. As a science

news/ctic·r we like m m.ike space to

consider t/]Cir issue+ .'md the divergent

points Of ViCW members 0/ the scientific

conummity mar hohl on these iss[;cs.

In thi: c'dition we harc d ri.,·ponst· m

Aid:m C.71.1//is 's thought provoking

introduction to the Convention on

Biodiver.Nin' Und it> Ncw Zealand

expressic),7 the B jodive·,·Nin· stnitcg.v. 1 )r.

Chailis made Ate point that tile Biodiver-

siti Ntrutcgy .rou get depends on whilt

individual countries consider important

conscrviltion 01· elli'inmment.1/ i.45[/ch.

Mattheiv l.,irk-'5 opinion is th,it there m,1.1

be more in the Biof/ji·crsity stritegj· th:111

th c protcction ofindig L nous Wili//1 12'.

Keith ./olm.€ton, Gener,1/ M:mager DC)(,

Coliserration Polic.v. il·,monds to M.lt-

theu- 'N (>1)illitin.

If anvotic clic fee/4 inclined to add to the

di.€Cllssion,· scnd vour contribution m U.4

at DOC Science Publications, P O Box

10420, Wc//ington.

Ki,·c (ircen

Edit<,r

off those Orders in Council which

your new strategy guarantees for our

protection.' 'Thats it Mike (the cack-

ling chukor this time), 'goal 4 in that

big green book says you are going to

maintain the genetic resources of in-

troduced species that are important

for economic biological and cultural

reasons. Were legit' and above board

now. No more 1080, no more night-

shooting on the sly or ballot hunting,

no more conspiracies to annihilate the

amphilians among us with fancy

fungi, just sign up and let us in with

those kiwi and kakapo. Sir Michael is

taken aback. Hang on a minute chaps,

I've got to read it first, and take one of

youatatnite.

p Department of Conservation
 Te Papa Atawbai

111 1.11
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Is my picture really a flight of fancy?

How many readers have considered

the implications of the new biodiver-

sity strategy, for our rare and unusual

introduced animals? It seems DOC has

finally struggled to a point where it can

say in the open, that sonic, if not all

naturalised animals, nlay be legitimised

and formally acknowledged as valuable

witliin protection policy and legisla-

tion. The sambar is right. The burth

goal of the strategy endorses the prin-

ciples of protecting valuable intro-

duced species, and further qualifica-

tion of this refreshing outlook can be

found in theme 4, specifically objec-

tives 4.1, 4.3, and explicitly in 4.5.

Other second-class tickets for more

coiii mon species, like trout salmon,

and even the humble blackbird, have

been issued at bargain prices inside ob-

jectives 2.1 (especiall' actions Ic, e, f)

and in action b of objective 1,2, respec-

tively. I'll leave you to visit those proc-

lamations privately, because I want to

ask some questions which trouble me.

Which species will become 'leg it'?

Who will take oil the unenviable tasks

of building the cage iii which the hith-

erto non-nuitual concepts of 'social le-

gitimacy' and legal protection' must

stand together?This begs the question,

how on earth do DOC and its associ-

ates plan to renovate and re-invent

heavily native-biased wildlife legisla-

tic)n to accommodate my lordly sanibar

and that querulous fr(,g? Will Kilch

renovated law as this policy demands,

prefer the cirl bunting orskylark, to be

exported wholesale back to their na-

tive Europe because they're common

enough here? Or will it demand that

they are given section 3 protection in

New Zealand because there's no room

left at home? Will objective 4.5 allow

the purest bred red stags of Otago to

stay and (perish the thought) to be

protected, while specimens of Cervus

elaphus (Scoticus) of poorer breed-

ing, are still regarded as pests else-

where?

You get my drift dont you? Biodiver-

sity in New Zealand, in my view, has

tiever been siniply a matter of wanting

and protecting native or endemic spe-

cies. Many who have not the privilege

of handling black stilts, kiwi or

takahe, value those Otago stags anci

the bell-frogs a great deal more than

tile unique, but untouchable natives,

:ind finally we have some recognition

of this long-held affection for 'natural-

ised (not alien) species in an official

policy statement. My only hope is that

those like myself who care deeply

about introduced fauna and flora and

its place in New Zealand's social and

recreational landscape, won't have to

gather our furry or slimy charges for a

trip to Government House, or the of-
fice of tlle Director-General. Here's

hoping Sir Michael or Mr Logan might

come and find us for a change.

Matthew Lark, Paraparaumu

7

Matthew Lark

Broadcaster, natural historian, conservation advocate

1 am a committed, natural historian, and one of few people in New Zealand who has
made a meagre living out of getting conservation and its characters into people s
heads, in every way conceivable. Since 1995 I have produced hundreds of radio
documentaries and short features, :Ind reported on environmental issues for Radio

NZ News :ind Ncwstalk ZB. I have trained tolli·-guides to work in the outdoors, :ind

have provided professional advice on public involvenient with wildlife and natural
interpretation to several groups up and down the country. I have produced some TV
material in the past year, and my sniall recording studio, which I run from the Kapiti
Coast. still produces natural sound and nature programming.

I uni currently working on the Anin]:ds on 7'lic Brink Project which w,·as outlined in
ConScience Newsletter issues 33 :ind .34.

C.'onxin :mon Scic·ncc News/·tter No. 39, 20 Dicember 2000.
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Rumba over sambar

Response to Matthew Lark

Alas, when the sambar :iwoke and

looked around him, he discovered that

he had been only dreililling. He had

been led astray. It is true that the biodi-

vcrsity strategy has a goal of maintain-

ing the genetic resources of intro-

duced species th:it are important for

economic, biological and cultural rea-

sons, but the goal 11:ts been deliber-

ately constrained iii its practical ef-

fects.

Iii his dreamy state tile sambar had

glossed over principle nine which

gives priority to indigenous species

over introduced species and objective

4.5: "Assist with internationalefforts to

conserve tlireatened introduced

plants and animals in New Zealand,

provided that this does not conflict

with conserving indigenous biodiver-

Sity."

"Ahh!" cried the sambar. I've been

4.5ed. What might have been hoped

to be a clearing iii a sylvan glade, a nice

place to raise a farnily. turns out to be

the same old garden path.

Amongst the actions in the New Zea-

land Biodiversity Strategy is one call-

ing fura collaborative strategy to man-

age New Zealand's genetic resources,

both indigenous and introduced.

When that work is done 1 would ex-

pect it to continue tile general recog-

nition of the principle that the conser-

vation of New Zealand's biodiversity

will be dominated by the protection of

indigenous species. I also assume this

will be a key goal of a draft New Zea-

land biosecurity strategy. The control

or management of introduced species

will remain ati issue where they

threaten indigenous species and eco-

systems. Where it is practical and at'-

ft,rd:ible, control actions will be

taken.

The biodiversity strategy does recog-

nise the importance of introduced

species but does not set out to provide

guarantees for tlieir protection. When

dealing with a species that has been

introduced into New Zealand that is

threatened within its home range, the

first option is to return the species to

its place of origin. If this is neither

practical or environmentally desirable

the strategy says (11.78): "maintain

small populations of thratened intro-

duced species iii facilities or clearly

defined areas where their presence

will not pose a threat tO indigenous

species.

My message to the sanibar and his

mates is: "don't get your hopes up." The

hi<,diversity strategy does not mark a

significant change in policy toward in-

troduced animals and plants that

threaten indigenous biodiversity." If

you want a second opinion on this, fol-

low the money. A significant propor-

tion of the money that was voted to

implement the Biodiversity Strategy is

to go on animal pest and weed control.

Keith./ohnston,

Guncral Mullager Conscrvatioil Policy,

1)cpartment of Conservation

Keith Johnston

In his' role ah' Gener,1/ Al,7,1,™cr Conscr-

vation Policy for the Dcpartment of

Conservation, Keith ,/0/7/imon /m. been

extensive/v involved in thi prcpar:ition
of the New Ze:dand Biodiversity Strat-

c,gy. Uc hus been with thi' Dcp:irtnic/]t

for ncarly 12 rears. working :is its

public ki wgirene.'is /71,111,1,Ncr :ind in

st 1-:it Cgy deve/opment betbri· 1:,king on

hiN currcm role two vcars i,go.

Am.crvittion Science News/cttcr No. 39. 2{) December 2()(H). 3



NOTES AND NEWS Report on Kaka in the far north, Waipapa Ecological District

The 1999-2000 breeding season wais

poor for a number of species. This was

particularly so for North Island kaka,

with tic) evidence for sliccessful breed-

ing anywhere on the mainland. This is

incomplete contrast to the situation in

the south island where a second suc-

cessive beech mast event resulted in

substantial and successful Cat least

wliere predators were being control-

led) breeding activity overa prolonged

pedod.

One positive result to come from this

lack of breeding activity was the in-

creased effort able to be directed at

catching female kaka at Rangat:tua. Pre-

vious catching trips were usually in

winter and invariablv battled the ele-

ments and unresponsive birds. now-

ever, iii the space of two short trips ill

November and December our target of

ten radio-tagged females was met. This

was a major bonus and also suggested

that this population may not be as

wobbly as we once thought. Unfortu-

nately this result was tempered by tile

Two for the price of one

Two SRI  funded projects investigat-

ing the processes that regulate two of

eastern South Island's most threat-

ened ecosystems have led directly to

tlie likely acquisition of a highly repre-

sentative site containing both types.

The first project investigated landto rm

and associated soil factors that deter-

mine the patterns of salinity and

sodicity in Otago's inland saline ceo-

system. The second seeks to under-

stand soil and vegetation relationships

and threat syndronies on eastern

South Island's dryland ecosystems.

analysis of the corpse of our first fe-

male captured in the area (found in a

nest hole during the previous breed-

ing season) which strongly implies

that a stoat was the culprit.

On.hine 30, rigorous collection of data

on diet, behaviour and home-range

ceased, after some 3.5 years and in ex-

cess of 20,000 observations. My

thanks goes to all of those staff. past

and present, which have contributed

to such a wonderful result in the face

of all the difficulties encountered. As

an added bonus Kirsty Moran has 111:111-

aged to get much of the outstatiding

datatuckedaway intoacomputerover

the course of her contract.

Certain int'ormation will continue to

be collected particularly that relating

to productivity. Phenology data will

also continue to be collected given the

potential for fruiting:ind flowering cy-

cles to intluctice annual reproductive

success.

Terry Greene

SRU, Northern Science Group

such as arid river terraces and outwash

fans. These ecosystems have high 1111111-

bers of threatened and unconinion

plants. Both projects highlighted the

unrivalled conservation values of Pisa

Flat in the upper Clutha valley above

Cromwell as an example of botli. Ac-

cordingly, Otago Conservancy sought

Nature Heritage Fund support to pur-

chase the site with its highly distinc-

tive Pleistocctic outwash terrace and

attendant saline ecosystem.

Geoff Rogers

SRU, Otago

4 (1)11>,·riation Scic,]c·c Nc·1,9/crier No. 39, 20 December 1000.



NOTES AND NEWS Kaka in the South Island

Predator control implemented as part

of the Rotoiti Nature Recovery Project

has significantly improved the nesting

success of kaka. Baseline research by

Landcare in the adjacent Big Bush Con-

servation Area found that kaka had

very low nesting success iii the ab-

sence of predator control. Only 2 of 20

nesting attempts, monitored over an

11-year period, were successful pro-

ducing only 4 young. Over the same

period, predators killed 4 of 7 nesting

females. In the three years since the

iniplementation of the Rotoiti Nature

Recoven' Project. 10 of 12 completed

nestingattenipts have been successful

30 young fledged (19 surviving to

date) and there has been no predation

of nesting females. This result is even

more convincing in light of con cut--

rent research at an utimanaged site at

I.ake Rotoroa, about 20 km from the

RNRP area. At the same time as kaka

were breeding successfully within the

RNRP area, 9 of 10 nesting attempts at

Lake Rotoroa failed due to predation

on eggs, nestlings or nesting females.

Predators killed 3 of 5 radio-tagged

nesting female kaka at Lake Rotoroa

this summer alone. This research pro-

vides compelling evidence that pred:1-

tor control can reverse the decline of

kaka on the main islands of New Zea-

land.

Ron Moorhouse

SRU, Nelson

DANCING LEAVES -INTRODUCTORY OFFER

We tbink tbis book is so good tbat we will let you bare it at a
special iiltroducton) price.

b.2, .$': -Jy

Dancing Leaves is
available from DOC

Science Publications,

at $50:00 to external

readers of ConScience

For staff price, consult
Sonia at VPN 8136

(Dancing ffaves
Tfte story € New Zeafa,td''s cab6,0e trec, ti iiatif,i

PHILIP SIMPSON

ORDERS:

PO Box 10420, Wellington,
New Zealand

Fax: 04 471 3279

E-mail:

Science.publicatic,ns @doc.govt.nz

Cheque or Visit acepted.

Conscrumon Scicnce Xer,·sh·ncr No. 39, 20 December 2000. 5



RESEARCH IN Adverse consequences of single pest removals
PROGRESS

Interaction between ship rats, mice and their predators in southern
beech forests

Tlie trophic processes that influence

the abundance of introduced iminials

in a given environment will determine

how control targeted at a single pest

species affects tIle density of non-tar-

get pests. For example, if stoat preda-

tion regulates the density ofrodents in

New Zealand forests, control that tar-

gets stoats will lead to elevated densi-

ties of rats and mice.

Ship rats and mice show reciprocal

patterns of abundance in New Zealand

forests: more mice being found in ar-

cas that have fewer ship rats, and more

ship rats being found in areas with

fewer mice. This pattern could reflect

differential habitat preferences of the

two species, competition between the

two species for food, predation by rats

on mice in certain habitats, a prefer-

ence by higher-order predators such

as stoats for one or other of the spe-

cics, or interaction between more than

one of these mechanisms.

We have set iii) a study in Fiordland

National Park to determine the nature

of the interaction between rats anci

mice in beech forest. The study is

based around what can be regarded as

two classical competition experi-

ments, in which the density of mice or

rats is 'pressed' by continuous removal,

iii a controlled and replicated design.

However, while one of these experi-

ments has been imposed on sites iIi an

area where DOC control predators

(mostly stoats) of mollua and kaka (the

liglinton Valley), the other has been

imposed on sites where predators are

not controlled (the Hollyford Valley)

The specific hypotheses that we plan
to evaluate are:

1. Interaction between rats and mice

is neutral

2. R:its and mice compete for shared

food resources (exploitation com-

pennon)

3. Rats inhibit access of mice to food

resources (interference competi-

tiC) 1-1 )

4. Rats are significant predators of
mice

5. Suppression of mice by rats

(through competition or preda-

tion) is tempered in sonic habitats

by risk-sensitive foraging in the

presence of stoats

Neutral interaction between mice and

rats would indicate that their densities

differ simply because they prefer dill

ferent habitats. In terms of the experi-

ment neutral interaction would mean

that selective removal of one species

would have no effect on the density of

the other. Experimental outcomes for

conipetitive interactions are more

complicated because of the different

ways iii which mice and rats might

compete. If competition is due to a

high degree of overlap in the food that

mice and rats require to successftilly

survive and reproduce, competition

between the two species is exploita-

tive. Iii this case, removal of one spe-

cies will always favour the other, and

increases iii density will be reciprocal.

However, if com petition occurs be-

cause otie species dominates the food

resources that are available by physi-

cally inhibiting access by the otlier

species, the basis of competition is in-

terference. In this case, while removal

of the species that dominates food re-

sources will increase the d elisity of the

6 Clinscri'ation Science Ncws/ette·r No. 39. 20 I)ccember 2000.



RESEARCH IN species that does not, removing the

PRO (iNESS species that is physicallb' displaced

froni food resources will have little ef-

feet on the dominant species.

Rats are known to prey on mice, par-

ticularly joveniles. However, whether

this has a significant influence on how

the species interacts is unknown. Pre-

dation by rats could either regulate

mouse density or limit mouse density.

If mouse populations are regulated by

rat density, removing rats will lead to

an increase in mice. If rat predation

simply limits mouse density, removal

of rats may increase the rates at which

mice increase when they have plenty

of food, but their Ultimate density

should not be affected. We think it is

unlikely th:it rats would be able to

regulate mice, and that they are much

more likely to act as a limiting factor.

lf rats do suppress the densities of

mice through either competition or

predation, mice mav occur at higher

densities in sonic habitats if sonic char-

acteristic of those habitats makes

them less favourable to rats than they

are to mice. For example, if some habi-

tats provide rats and mice more pro-

tection from tileir predators (e.g

stoats) than otliers, rats m.ty be more

inclined to avoid the high-predation

habitats simply because their superior

competitive ability means they have

less need to take such risks than mice

do. The same pattern of habitat use

would emerge if other factors made

rats less willing than mice to trade off

predation risk against foraging oppor-

tunities. Tliese could include rats hav-

ing a higher intrinsic susceptibility to

predation than mice, orbeing less able

to exploit predation refuges iii particu-

lar habitats because of their body size.

Any of these mechanisms can produce

patterns of habitat use by mice and rats

that have the appearance of competi-

tion. If interaction between rats and

mice reflects the effect that higher-or-

der predation has on patterns of habi-

tilt lise, we would expect the re-

sponses indicating competition or

predation by rats to be much stronger

in the Eglinton Valley where predators

are being pressed, than in the

Hollyford Valley where they are not.

What has happened so far

The experiment started in May 1999

and live-trapping of rats and mice will

continue each season (August, Noveni-

ber, February, May) until May 2002. In

each of the two valleys, six rodent-

trapping grids have been established

and treatments randomly assigned to

each. Each grid comprises 81 Elliot

live-traps spaced :it 20 iii in a 9- * 9 dc-

sign. Trapping occurs for 5 consecu-

tive nights each session. On two of the

grids in each valley, all rodents caught

are individually tagged and released.

On two other grids, :111 rats caught are

removed and mice are tagged and re-

leased. On the final two grids, all mice

caught are removed and rats arc

niarked and released. Population sizes

of the species left on each grid are esti-

mated using the program CAPTURE.

On each grid, four seed traps are used

to estimate seedfall each season, and

nine tracking turnicls baited with pca-

nut blitter to monitor predator activ-

ity. Red beech, and to a lesser extent

silver beech, appeared to niast' iii

1999, and mouse populations attained

high peak densities over that winter.

Beech seeding was patchier this year,

lind mouse populations cio not appear

tobrincreasingat the same rate. How-

ever, ship rat populations have in-

creased this year in both the E.glintoti

and liollyford valleys though they had

stopped breeding by May 2000.

Whether this increase in rat numbers

is due to increased food supply last

spring (mice) leading to increased

Conscrt·:ition Science Xews/ctic·r No, 39, 20 Deceniher 2000. 7



RESEARCH IN summer breeding, lack of competition

PROGRESS for food (mouse numbers are down

tliis year), lack of predation by stoats

(in Eglinton at least),or a combination

of these things, is unknown at this

early stage. However, by late summer/

illitumn 2000, DOC's removal of stoats

iii the Eglinton Valley had resulted ina

large difference in tile number of

stoats tracked between the two val-

Ieys. We expect the magnitude of this

difference to have a major influence in

interaction between rats and mice ort

our experimental grids. However, be-

cause we are unable to replicate the

sto:it removal treatment, our ability to

,attribute any differences we observe

to the effects ofpredation is limited. In

order to provide corroborating evi-

dence that predation is indeed intlu-

encing the dynamics of rodent

populations, we plan (1) to estimate

predation risk directly by nicasuring

rates ofpredation for radio-tagged rats

and mice, and (2) possibly to imple-

ment a stoat press iii the Hollyford Val-

ley in the future. The press in the

Hollyford Valley will allow us to iii-

rectly test predictions from the initial

phase of the study.

If we are able to partition the in-

thience that food availability, preda-

tion and interaction with other ro-

dents have on the dynamics of mice

and ship rats, we will be better able to

judge the broader effects of focussed

pest control. For example, does inten-

sive control of stoats elevate rat den-

sity in beech forests, or intensive con-

trol of rats elevate mouse density? If so,

what are the consequences for our ca-

pacity to manage ecological processes

in these environments? The nature of

this work goes beyond the simple tin-

derstanding of how to better manage

the direct impacts that introduced

mammals have in our forests. While it is

true that introduced mammals in New

Zealand forests have fornied func-

tional conimunities, with sonic com-

ponent guilds containing niultiple

species, these assemblages are tiglltly

ennieshed in the trophic networks

that bind our natural ecosystems to-

gether. This project will provide im-

portant insights into how rats and

mice, and the native and introduced

species with which tliey interact, in-

fluence these networks.

This research is funded by The Founda-

tion for Research, Science and Tccli-

nology (FfRST).

Wendy Ruscoe. David Choquenot

and Nigel Young

Landcare Research.

P.O. Box 69

Lincoln

Ph: 03 3256701 x2251

E-mail: Ruscocw@landcare.cri.nz

8 Gui.,·cn·ation Scic·ncc Na·Nicm·r No. 39, 20 December 2000.



RESEARCH IN

PROGRESS

Overlap in diet, impacts, and habitat use of introduced
mammalian herbivores in New Zealand

As the Department moves towards multi-species management of intro-

duced lierbivores it is iniportant to understand how nianaging the ini-

pacts of one herbivore may affect the behaviour and impacts of other

herbivores.

In most New Zealand natural areas iii-

digenous biodiversity is threatened by

more than one introduced manimalian

herbivore. However, our understand-

ing of the consequences of focussing

our nianagement on individual herbiv-

ores, iii terms of the effect this might

have on other co-occurring herbiv-

ores, is poor. Hence, this research aims

to characterise how similar the diets,

impacts and habitat use of introduced

mammalian herbivores are, so as to

identify potential interaction effects

that can be taken into account in fu-

ture herbivore management.

A total of 62 populations of introduced

mammilliall herbivore diet studies

have been reviewed to investigate diet

overlap (Table 1).Analysis of diet julie

genus level between tlle lierbivores

suggests that the widest range and

greatest overlap in diet occurs be-

tween deer, feral goats and possums.

This reflects both their wide distribu-

tions within New Zealand forests rela-

tive to other introduced herbivores

and the lumping of several deer spe-

cics into a single category for analysis

(because of the small number of diet

studies for individual deer species).

When diet is compared at a broad eco-

system level, herbivores exhibit con-

siderable overlap in diet within forest

ecosystems, less overlap within the al-

pine/subantarctic ecosystem type, and

the least overlap within the lieavily

modified ecosystems. These patterns

reflect several factors:

• that diet studies within fc)rest eco-

TABI.E. 1. TOTAL NUMBER OF FOOD

ITEMS PER STUDY RECORDED FOR

INTRODUCED MAMMAI.IAN

HERISIVORES FROM 62 POPULATIONS.

NUMBER OF STUDIES PER ANIMAL IS

INDICATED IN BRACKETS.

HERBIVORE NO. OF TOTAL

STITDIES FOOD

ITEMS

Possum 19 2.38

I)cer 12 221

Goat 8 163

Wallabi· 6 85

Pig 4 6()

Chaniois 3 49

Hare 3 47

Sheep 2 45

Rabbit 1 37

T har 4 13

systems in New Zealand have con-

centrated oil broadly similar forest

types (hence diet tends to be re-

stricted to similar plant genera);

• that diet studies within forests

tend to focus on possums, deer,

and goats (although pigs, walla-

bies, and chamois have also been

studied witliin ft)rest ecosystems,

but to a lesser extent),

• a wider range of animal digestion

systems have been studied in

(foil>ervilt,on brience New51cm·r No. 39, 20 Deccniber 2000. 9



RESEARCH IN modified systems (lagoniorphs, un-

PROGRESS gulates, and marsupials).

As part of tile review of diet and im-

pacts of introduced manimalian her-

bivores a preliminary database has

been compiled and is undergoing de-

velopment to allow searching (by ani-

mal, region, food type) of specific stud-

ies. Tlie database is currently based

within Excel' and has the foHowing

features:

1. a study summary allowing search-

ing of author, herbivore and con-

servancy using a simple autodilter

function of Excel';

2. a two-way table of herbivore

populations and the food types

that tliey have been recorded as

consitming

3. a conservancy summary that lists

the conservancies and the intro-

duced herbivores studied, show-

ing how many populations have

been studied conservancy by con-

servancy

4. an orderable list of food taxa tliat

have been recorded iii 25% or

more of the populations sampled

for any herbivore species,

5. a bibliography of studies used

within the database.

The aim of the database is to provide

information to managers about where

Cat this stage) diet has been studied

within New Zealand, which intro-

duced herbivores have been studied,

and which foods they are coti Aiming.

To date our results suggest that there is

considerable diet overlap between in-

troduced mammalian herbivores iii

New Zealand. and between those with

similar and dissimilar digestive physi-

ology. This may mean that where con-

trot of specific herbivores occurs, and

otlier introduced herbivores are

sympatric, non-target herbivores may

expand their diet range and intake to

include food types previously con-

sumed by the targeted herbivore. This

is of particular concern where deer

species, feral goats, and brushtail pos-

sums co-occur. This emphasises the

need for a nizilti-species approach by

conservation managers when control-

ling introduced herbivores.

Dr Hamish Cochrane

Associate Professor David Norton

Conservation Research Group

School of Forestry

University of G:interbury

E-171 ail:

h.cochrane@fore.canterbury.ac.nz

d.norton@fore.canterbury.ac.nz

THE BRUSHTAIL POSSUM

SCIENCE PUBLICATIONS has

distributed 1 00 copies of this book

through the DOC Information

Resource Centre. In addition WE

can make personal copies available

to you at a staff price $45.00

including GST. Send a cheque made

Out to the 'Department of

Conservation' and we will send you

a copy by return mail.

Add itional project copies are

$36.00, send us your project ac-

count by e-mail.

All orders to Science Publications.

f
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RESEARCH IN Thermal infrared imaging for counting deer
PROGRESS

Introduction

At present, the only ways we can ineas-

ure deer abundance in N.Z. forests is

either by using hunter kill returns, or

by counting faccal pellet groups. Both

methods are imprecise and inaccurate.

Laiidcare Research scientists were

therefore keen to see if a thermal infra-

red (TIR) imaging video camera could

be used to generate a count index for

wild deer in open forest. If successful,

an affordable and more precise deer

census method would be available.

Overview of TIR Imaging

Objects on the Earth's surface are

heated daily by the sun. In turn, tliey

lose heat through conduction, Convec-

tion, and radiation. It is this radiant

heat loss we are measuring in TIR

imaging, and this is determined by the

difference between an object'ssurface

temperature and that of its surround-

ings.

A TIR video camera works much like a

standard video camera. It contains de-

tectors that convert thermal energy to

an electrical signal iii proportion to

the amount of thermal energy de-

tected. This output signal can be proc-

essed as a normal video signal, stored

on videotape, and displayed ona video

screen as a grey-scale image of the

scene. The brightness of each pixel' in

the image represents the amolint of

thermal energy detected: warmer tem-

peratures are usually displayed as

lighter tones, and colder temperatures

as darker tones.

Animals maintain optimum body tem-

peratures by balancing metabolic ac-

tivity with their energy demands from

'A very sniall picture element that makes up an
image.

activity and heat loss. It is this heat loss

that is detected by TIRimaging. An :ini-

mal can regulate its heat loss by chang-

ing its exposed surface area through

standing, lying down, nuiscular activ-

ity, varying its feeding habits or its hair

insulation, and by sheltering. If the ra-

diant temperature of the animal is sev-

eral degrees above that of the local

surroundings it can be detected by TIR

imaging, provided it is not hidden

from view by vegetation.

Thermal imaging methods for animal

detection and census have not been

investigated much in New Zealand.

There are only four previous studies:

two on possums, one on seals and one

on than Overseas, TIR imaging has

been used extensively to detect a

range of animal species-deer, bats,

squirrels, hai-es, mice and birds. Some

early overseas work reported that
counts of white-tailed deer were accu-

rate in non-forest conditions, but less

accurate in forest because infrared ra-

diation does not penetrate green leaf

canopy. Others found that detecting
white-tailed deer in non-forest condi-

tions depended on the time of day, sea-

son, camera height and the thermal

waveletigths involved. Night-time

imaging was favoured as it maximised

the radiant teniperature differences
between the deer and their surrounds.

Our study

A Prism
.['\1 DS tliermal infrared camera,

mantifuctured by FLIR Systems Inc.

Portland, Oregon, USA, was used for

our study.

We used a deer-proof 15-lia paddock in

the upper Waitotara Valley about 50

km north-north-west of Wang:inui,

containing both pasture and open in-

digenous forest (tawa, reweirewa.

Cou>crunio/] Scic/]ce New-sh·uct- No. 39. 20 December 2000. 1 1
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PROGRESS

Figure 1: Deer in a grassy

clcaring from a flving height of

550ft:i.gl Thethreesmall

bright object. to tile right of

tlic·cross Imit·haredcer. Thc

dark tones rclirchent grit,4 and

the mid gre,·tonesrepresent

tlie forest canopy.

kawakawa, k:imahi, tree ferns lind

s   iii e scattered mantika) that held 80

fullow deer. We obtained GPS co-ordi-

nates for the corner points of the pad-

dock and conipiled a set of flight lines

without either overlap or gaps for

each of three flying heights: 550 ft,

11 00 ft, and 1650 ft above ground level

GLgi).

We videotaped TIR imagery in early

summer from 3 separate flights: at

dawn. late niorning and dusk, using a

helicopter fitted with differential GPS.

This was clotic to determine the hest

imaging time, as the ground heated af-

ter sunrise until mid-afternoon and

then cooled until the next sunrise. We

counted the deer shown oil the video

tapes, then repeated the dawn flights

at 550 ft and 11 00 ft a.g.1. during win-

ter, and counted the deer shown on

the second tape. Deer were recog-

nised on the tapes from tlleir bright-

ness and size (Figure 1).

What we found

It was the dawn flight that gave the

cle:irest images and the highest aver-

age deer counts of the 3 flight tinies

(Table 1).The ground is coldest at

dawn, providing the maximum tem-

perature difference between deer and

their background. Moreover, deer will

move out of the forest and feed on the

pasture around dawn and therefore

are more readily detectable by the

camera. During the late morning and

'1 ABLE 1: DERR COUNTS FOR THREE

TIMES OF DAY (EXPRESSED AS A

PliRCENTAGE OF THE NUMBER OF

ANIMALS PRESENT WITHIN THE

ENCLOSURE). EACH IMAGING '1'IME IS

REPRESENTED BY THREE FII(III'IS.

IMAGING DEER SIC;HTED

TIME (% OF TOTAL

ANIMALS

PRESENT)

MEDIAN RANGE

Late

morning 56 24-88

Early

evening 55 12-98

Dawn HO 14-146

evening flights, fewer deer were ob-

served. During the day, deer usually

shelter beneath the catiopy and are

undetected hy the camera. Also, the ra-

diant heat loss from the warm ground

during the day will mask the radiant

he·at from the deer, making them hard

to detect. An expected slight increase

in counts from the early evening tlight,

as the ground cooled, is not shown by
our results.

The nunibers of deer counted in-

creased as flying height was lowered,

witli obvious overcounting occurring

for the 550 ft a.g.1. flight (Table 2)

Overcounting may result from over-

lai) ping flight lines, with some animals

being imaged more than once. This can

occur when navigational errors arise if

reception of the GPS differential cor-

fiction signal is blocked by surround-

ing hills. Another cause of

overcounting is confusion of deer

with otherwarni objects such as rocks,

logs, small pools of waterand bare soil.

011 average, deerappear 2.3°C warmer

than their immediate background tem-

perature lit a thying height of 550 ft

a.g.1., with the differctice dropping to

1 2 CH-niltion Sciencc Xew.91·Ne·r No. 39. 20 December 200().
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PROGRESS

Figure 2: Three fullow deer

within 11:1>turc. imaged from 50

ft:1.g.1. At thi>,low level. where

man, pixel>liconeachanimal.

tlic dic):11)pe,ir very bright as

well:ts large. Otlicrbright

1)niches in the image are:u·ca.

of luregroundincluding

sheeptrack..

TIABLE 2: DEER COUNTS FOR THREE

FLYING HEIGHTS (EXPRESSED AS A

PERCENTAGE OF THE NUMBER OF

ANIMALS PRESENT WITHIN TI-IE

ENCLOSURE). EACII LVIAGING 11EIGI-IT

IS REPRESENTED BY THREE FLIGHTS.

IMAGING DEER SIGHTED

HEIGHT (% OF TOTAL

(ft a.g.1.) ANIMALS

PRESENT)

MEI)!AN RANGE

1650 19 12B25

1100 58 31B85

550 116 8-B 146

1.9 ° C at 1100 ft a.g.1. (Table 3). This is

because the closer the camera is to an

aninial, the more animal and the less

background it detects in apixel. so the

warmer and brighter the animal ap-

pears (Figure 2). As the camera gains

altitude, the opposite applies and the

brightness of tIle aninial is reduced

and appears Closer to that of its back-

ground.

In conclusion

While good at detecting the presence

of animals and showing trends related

to time and height a.g.1. of imaging, this

method is unlikely to provide a count

index except in sonic well-defined

rABLE 3: TEMPERATURE DIFFERENCES

BETWEEN DEER AND THEIR

SlIRROL;'NDS. MEASURED Fit()M THE

WINTER FLIGHTS. EACH RESULT IS A

MEAN OF SIX MEASUREMENTS.

IMAGING MEAN TEMPERATURE

HEIGHT DIFFERENCES(°C)

(ft a.g.1.) BETWEEN DEER AND

BACKGItOUND

M EA N RANGE

1100 1.9 1.2-2.5

550 2.3 1.9-2.9

situations, because of the high level of

variability between counts. Success of

this method depends on the deer

browsing iii open fc,rest clearings. If

animal detection and counting by TIR

imaging is to be successful within for-

est or scrublands. the catiopy must be

sufficiently open for a good propor-

tion of the deer to be detected.

We folind tile best tinle to Count deer

using TIR imaging was shortly after

dawn when both the ground and veg-

etation were still cold, and there was a

significant temperature difference be-

tween the deer lind their background.

We also found that the best thing

height to maximise deer sightings was

550 ft a.g.1.

More advanced thermal canieras are

unlikely to improve TIR imaging in

forested areas, as the greatest con-

straint with the method is vegetation

that prevents transmission of thermal

energy and obscures the animal. For

1111 illial census in non-forest.ed envi-

ronments, however, gains iii technol-

ogy such as smaller pixel size and bet-

ter camera stabilisation will improve

detection rates.

R. H. Wilde

I.:inc/cure Research NZ Ltd

Private Bag 11052

P.timerston North

Clingn·,ition Science New.Nicatcr No. 39, 20 December 100 13



INFORMATION Conservation Corps volunteers have been fundamental in
TRANSFER improving the habitat of a localised moth iii South

Taranaki (North Island)

4 -

Figur· 1: A fc·imile Notorcus" [ar:inaki" moth

ovipositing on tlic food plant, Pinick·a d. 212·ville:ina.

Phot<): Jim Clai-ko,on.

Notoreas "Taranaki" (Figure 1 ) is a

brightly coloured, day-flying inoth

whose caterpillars feed on leaves of

Pinicia ct. unilleana, a prostrate

shrub that grows amongst salt-tolerant

herbfields above sea cliffs. In Taranaki,

all of this habitat occurs at the edge of

pasture, on private land. Many patches

are zindersevere threat from tranipling

by cattle, weed encroachnient, lind as-

sociated human use (e.g. quarrying, iii-

formal car parks for coastal access

etc). Through the efforts of Stratford

el:3924'J

At

Area Office staff tile future of the

Notorcus moth and its food plant is ini-

proving. Careful survey and monitor-

ing since 1996 has extended the range

of the ft,od plant, and moths are now

known from 6 of these patches. Moths

were recently found in Northwest Nel-

son coastal herbfields, which rein-

forces the biogeographic link between

the North and South Islands.

In Taranaki, fiu-mers and iwi have been

enthusiastic and supportive of efforts

to conserve the herbfields and the

moths, witli spitioff benefits to other

locally threatened taxa. DOC has un-

dertaken weed management at several

of the herbfield remnants.

At one site, Conservation Corps volun-

teers have successfully controlled

weed invasion into the most sensitive

areas amongst patches of tiny forget-

me-nots. These are quite rare plants iii

the North Island (but more abundant

elsewhere). In Figure 2. Lisa Sinclair

(centre) shows a volunteer some of

these pen-nib sized plants that can be

carefully avoided during the weeding

process.

Figure· 2: Ii.:t hinchair(right)showsa Conscruiton

Corps volmitc·cr ral·c forget-me-not plants.

Photo:JOPric,tlv.
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SCIENCE & RESEARCH
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DOC ongoing science projects

summaries-1998/99.

M. Nesaratnam (Comp.). 2000. Na'ence &

Rese:irch Intermd Report /79. 200 p. $22.50

incl. GST.

DNA analysis of shore plovers.
D. Lambert; H. Miller: I. Anderson. 2000. Science

& Research Internal Report 1-8. B p.

$12.50 incl. GS'E

CONSERVATION ADVISORY

SCIENCE NOTES
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p. (incl. 2 colour pages) $5.50 incl. GST.
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seabird interactions on small
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C. Keith. 2000. O)/1.4crvition Advison Science

Note 303.4 p. $3.50 incl. GST.

The Australian longfinned eel,

Anguilla reinhardtii, in New

Zealand.

11.1. Chisnall. 200(). Conscrration Advison

Ncience Note 302. 1.4 p. $3.50 incl. GST.

Minimising visitor impacts on

threatened shorebirds and their

habitats.

L Bridson. 2000. Conservation Advison· Science

Note 301. 21 p. (incl. 2 colour pages) $5.50 inch

(24'1-/
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Archaeology of the Taranaki-

Wanganui region.

A. Walton. 2000. Scicm·c 4 Con.scrt·:ition 154.

64 p. $22.50 incl. (;ST.

Reviews the history of the Tili·,tti:iki-Wang:inui

region. Inclitdo chapters on resource Li.c.

ettlentent patterns. change in prehistoric

times. hiM(,rical archaeology, and futlt re
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Risk assessment for establishment of
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(Vespula spp.) wasps on the Three
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Aerial poisoning of wasps
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The fe:Nbility of the aerial application of bait

to kill wasps was ilizestigated a.4 a technique

for large-scale poisoning of wasps in areas of

1000-5000 ha. Bait attractiveness to wasps was

determined and interest in baits by non-target

species recorded.

DOC TECHNICAL SERIES
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progress in New Zealand.

1 .Mollm·; C Keith: S. Anderson. 20(H). Scic,]ce

postcr .10.

Northern Royal Albatross behaviour

deduced from prototype loggers.

D.G. Nicholls: C.I.R. Robertson:.1. Catti,oulii K.

Lay. 2000. Sc·ic·nccpost<·r 29.

OTHER PUBLICATIONS

Outdoor Recreation in New Zealand.

Volume 1. A review and synthesis of

the research literature.

P.J. De,·lin: R.A. Corbett: C.1. Pechies. 1993.259

P. $35.00 incl. GST.

Management practices for marginal

zones of wetlands and lakes.

P.D. Champion: W.B. Shaw. 200(k X'/\\:·1 Client

Report DOC8021-. 111 D.

SCIENCE & RESEARCH
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Visitor information as a management

tool. A review.

P. Mact.ennan. 200{). Science & Rchearch
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measurement approaches

T.M. Lattl: A.M. Everett. 200(). Science &
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Moriori tree carvings,
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