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Te Ao Hurihuri

Te Ao Hurihuri means Carnong other things) Ibe world moves Oil. It was in that

sense that liru Manticra, DOC's Ttinniaki Katipapa Atawhai, suggested that T use it

as the title for our seminar series on scientific investigations working with

t:ingata whenua. The series attracted much interest, and individuals who could

not attend asked if written material could be made available. Initially I had not in-

tended this, but as the number of requests grew I thought that there was a real

need for sonic written follow-up, and that ConScie}ice was a good vehicle. Hence

we will have, over the next few isslies, niaterial from the seminars. The final semi-

nar by Christine Jacobson was a review of the niaterial on niataratinga maori and

western science which emerged in the previous seminars, and considered it in re-

lation to section 4 of the Conservation Act 1987.

When the seminars were being organised, we discussed :it length whether this

section 4 material should come first or last. For the seminars it was decided to

niake it the concluding thought on the series. This time it will be first, :ind act as a

preface to the presentation of actual projects which illustrate varying degrees of

interaction between t:ingata whenua and scientists. We will begin the project ma-

terial in the next 15>ille.  - Kaye Green-Editor

'I'm a scientist. What has section 4 got to do with me?'

Giving effect to tbe principles of tbe Treaty of Waitangi in tbe

work of tbe Department of Conseniation  - & 4.,F
Alan Baker '

Ft]1'URE RESEARCH

DIREC1'IONS

Species and Ecosystems
under Threat Portfolio.

2003 onwards-Part 2 C

RESEARCH IN PROGRESS;

Short-tailed bats in time

and space 1.

DOC SCIENCE.

PUBLISHING U

Although the Department of Conser-

vation was established by the Conser-

ration Act 1987, which included sec-

tion 4, it has taken sonic time for staff

to grasp what this section 4 of the Act

means. Indeed, there is still uncer-

2 tainty in sonic areas.

'Section 4' requires the Conservation

Act, and :111 the Acts listed in its First

Schedule. be interpreted and adminis-

tered so they give effect to the princi-

ples of the Treaty of Waitangi. Should

there be any conflict between the

Treaty principles and the purposes of

conservation legislation, the conser-

vation legislation provisions must be

implemented.

In 2001 the department published Nga

Akiakitatiga Nuka Kaupapa Maori,

draft policy papers, including Waahi

p Department of Conservation
x Te Papa Atawbai



LEAD ARTICLE

Opiiii ons exp,·essed
are thoseoftbe

contributors, and

do not necessarily

represent the policy
of the Delm}Iment

ofConserration

Tapu :ind Customary Use po|icy guide-

lines and a Partnerships 'toolbox', Te

Kete Taong:i W hakakotalii. 1)1]ring tIle

development of the Nga Akiakitang:i

policy papers, it was decided to revisit

Section 4, and ask what this require-

nient means to us in our everyday work.

The vision is that partnerships be-

tween the department and tangata

whentia achieve enhanced conserva-

tion of the natural and historic herit-

age of New Zealand/Aotearoa.

A set of guiding principles was used to

develop goals for the department (Ta-

ble 1), and to identify how the depart-

ment could achieve those goals. The

guiding principles were adopted from

those identified by the Waitangi Tribu-

nal, the government the Courts, and

Consen·ati on Management Strategies.

For each of these goals, we have devel-

oped a set of implementation state-

ments. While all these statements are

closely inter-related, and should not

be considered in isolation, there are

some goals and implementation state-

ments of which scientists should be

particularly aware.

Partnerships: The department will

build and support relationships and

partnerships with tangata whentia

which are based on nuitual good faith,

co-operation and respect.

Governance: The department will

make decisions and take actions in ac-

cordance witli the legislation and the

circumstances which apply in any par-

licular case, including government's

conservation goals and section 4 of'

the Conservation Act.

Tino Rangatiratanga: The depart-

met'lt will, in relation to arcas and

natural resources which it nianages,

work with tang:ita whentia to deter-

TABLE 1. GUIDING PRINCIPLES USED TO DEVELOP GOALS FOR THE DEPARTMENT.

GUIDING PRINCIPLES' GOALS FOR DOC

Partnership% The department builds and supports relationships and partnerships which are appropriate

to local circumstances :ind are based on nititual good faith, co-operation and respect.

Governance The departnient implements conscrvation legislation and works effectively and

efficiently toachieve conservation witiconies fort·he benefit of all citizens.

Citizenship The department treats:111 citizens fairly and equitably.

Tino Rangatiratanga The department recognises the exercise by tangata whentia of traditional authority

over their lands, waters, sites, waah i tat)11 and other taong:1, in accordance with the concepts of

mana whenua and mana moana.

Kaitiakitanga The department recognises the exercise by tangata whenua of their custoniary dutyas kaitiaki over theirnatural and historic taonga according to tikanga over taong,1-tukuiho and

t:long.1-koiora according to tikanga.

Active Protection The department actively protects the interests of tangata whenua in the I:ind. species

and other tionga managed by the department or affected by the department's work,

:ind does this iii co-operation with tangata whenila.

Informed Decisions The department makes informed decisions which have regard to the interests and

needs of tangata whenua and taollga tukuillo regarding taonga-tukuiho and taonga-koiora.

Redress The department avoids actions which would prevent the redress of Treaty claims, and

seeks to avoid creating further grievances.

1 These guiding principles arederived troni those identified hy the Waitangi Tribunal, tlic Government. t·he Courts, and Conservation
Matiagement Strategies.

1 (.unserration Nciente Newslener No. 4(i. \K Febrilan 2003.



mine and iniplement a reasonable and

practicable degree of tang:ita whenua

involvenient at sites or with issues of

interest to them, covering a range of

options from a right to be consulted to

the exercise of tangata wheniia con-

trol.

Kaitiakitanga: The department will,

in relation to areas and natill-:11 re-

sources which it manages, support the

knitiaki role of tang:ita whentia and be

clear aboot applictible accountabili-

ties by:

• Recognising and respecting Maori

conservation practices and associ-

ated cultural values

 • Recognising and providing for the
customary use of indigenous spe-

cics by Maori consistent with

kaitiakitan ga, wise conservation

and conservation legislation

• Affording to tang:ila whenua :in ef-

fective degree of participation and

control iii the protection and man-

agement of waahi tapil

Active Protection: The depart nlent

will work with tatigata whenua to:

· Understand their interests and

needs in relation to areas anci re-

sources which the department man-

ages or which are affected by its

work

• Ensure that reasonable and practi-

cable steps are taken to protect

tliose interests

• Ensure that actions which might

underniine those interests are

avoided wherever practicable

• Recognise the role of niatatiranga

Maori in conservation nianagenient

Wbat does tbis mean for Doc

scientists?

There is an emphasis in these particu-

lar implementation statements on de-

veloping relationships and recognis-

ing and respecting Maori cultural val-

ues and mataitranga Maori.

Why is this so important? The depart-

ment manages :ireas, resolit-ccs, and

sites that :ire of iniportance to Maori,

Archacological sites and niaterials for

Clistom:try lise lire just two exaniples.

If we have two cultures and lack of

contact between communities we

also have a lack of trust. Without trust

we cannot have successful relation-

ships, let alone partnerships-and the

vision of enhanced conservation out-

conies is less likely to be realised.

But there are barriers. Alaskan :inthro-

pologist Ellen Bielawski once re-

marked 'I work with elders who speak

no English, and its quite similar to

working with scientists, because they

don't speak any English either.

There is knowledge and wisdom that

can be shared, brought by both tile tra-

ditional 'western scientist' and tile

holders of indigenous knowledge. Al-

though the 'language spoken may be

different, the practical experiences of

those that have sought to bring this

knowledge together have clearly dem-

onstrated the real value to conserva-

tion outcomes. Most of the speakers in

this seminar series spoke of their jour-

neys to understand the perspectives

and concerns of each other. and tile

value to conservation this eventually

brc,ught.

The Matatirang:i Kura Taiao fund aims

to give recognition to the importance

of tangata whenlia participation in

managing biodiversity that is consist-

ent with ctistomary knowledge and

practices. The criteria for projects in-

clude those where there is the greatest

risk of loss of knowledge, that protect

tlic tapii and nialiri of taonga, that re-

vive knowledge/practices and protect

taonga, that enhance the transmission

of knowledge within hapu/iwi, and

that increase the ability of hapu/iwi to

manage their t:iong:i. While the fund is

only available to Maoi-i applicants,

there niay be opport unities for DOC to

share our technical and scientific

knowledge if requested.

C.'o,iserratiou kience News/e/ter N<). 46, 18 !·cliniary 2(3(8. 3
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LEAD AR FICLE Alter a very slow beginning we now

have a powerful team of Kallpapil

Atawhai Managers (KAMs) in conserv-

ancies who have played pivotal roles

iii helping establish and develop rela-

1 ionsh i ps with tailgata Allentia,

Through Pukenga Atawhai, training

has been provided to enable st:iff to

build :ind niaint:iin eftective working

relationships with tangata whentia.

The new challenge is for each one of

its:is we plan our work to consider the

goals the department hits set itself for

giving effect to the principles of the

Treaty of Waitangi, and how the iniple-

mentation statements can be applied

in the work we are doing.

For our decision-makers need to be

able to make decisions based on the

best possible knowledge. And can it be

said that the knowledge of western sci-

ence can stand alone, separate from

the information and knowledge held

by tangata wheniia and the public?

Mere Roberts et al. (1995), after dis-

cussing the issues and problems sur-

rounding the differences between the

western conservation ethic and Maori

C.hi·islinefacobson came m f)()C. in 1987, along u'ilb the ,·esl of -
her Nalional Parks ial Team. Since those beady tia)'s

stie Das Delped /0 sel up and co-ordinale Ibe del),11·11)le,11 s

roltitileel· programme and the 0,1/servation Go'ps, as ire" as

maiumiued close re/auouships u,ilb our social scien.Usls. Now

in the Conse,·ration Policy Dicision, (.bi·isline bas worked on

Nga Akicikilanga Nuka Katipapa Maori, Strategic Maori Policy

/,liti'dkes, and tbe (kmserration wilb Communilies Slrategy

Along Ibe way in her 'spare time' she has acquired 2 children,

£111(1 £1 cottple ofcommullity conserration prn.jects joctissing mt 
the Ptiticilabanni Intel, its protection, ililda process /0 tic/liet,e inlegraled }11(magemenl 0/ Ibis imporkmt ex///£/r}' and its

catchment. 1

She's a great sbeep dog on the J-ton ily's small farm, and elljoys 
wandering tbrough //s 12 lia VEN Corien,ml. And cillbough she

does,1 7 mind singing /1/ public, sbe's skir aboul anyone exc·e/,/

the Aimilv lisle ning lo her Dian#-playinw

1

perspectives of the environment, con-

cluded that '1]nderstanding and ac-

ceptance by non-Maori New Zealand-

ers of the Maori world view, allied

with a commitment to honouring the

Treaty of * aitangi, will hopefully lead

to a more respectful and reciprocal re-

lationships not only with our environ-

nient, but also with each other.'

No one said tliat giving effect to sec-

tion 4 in our work was going to be

easy. It will be an effort, and will take

tinie. But you won't be tile first. And

you won't be doing it alone. The KAMs

are out there in the comni,inity sup-

porting staff. STIS is in the process of

appointing its own KAM. And there

are people, academics and scientists,

botli inside and outside the depart-

ment who have already paved the way.

C.bristine Jacobson

Conservation policy

November 2()02

Roberts, M.; Norman, W.; Minhinnick, N.;

Wihongi, D., Kirkwood, C. 1995. Kaitiakita-

nga: Maori perspectives oil conservation.

Pacific Conserration Biology 2( I )·.7-20.

*to-*y

i ,mad-4?X'.

Christine. with d: ughtcrElsie. 1-ced josephine aspeci.11 tfeat. Tic mulchin

the background is made I rc)111 wil low t h in n ings.

4 €.fi,iser,·tumn .Wience xews/emer No. 46. 181·chritan 2003.



STAFF NEWS

V

l'hiresa Newson

M im d I pli ii,3 di:plining the

ch:tractcrihtic rounded dorial

fill. /'/i,do.· Airs/r Russe//

New to our staff is Theresa

Newson, who tells us...

I have been profoundly deal since

1,irth. but my parents did not find out

until I was two. I grew up in Seatotin,

Wellington and ani a Kiwi, but I have a

mixture of Irish, English, and French

iii my blood. I have been niainstrearn-

ed at St Anthony's School and St

Catherine's Cc,Ilege. The highlight of

niv vouth life was to represent New

Zealand at an International Youth

Deaf Camp iii Dublin, Ireland in 199-

It was fabulous to visit my ancestors'

land and the landscape is so bealitifill.

I moved to Chi-istchurch in early 1998

to study at Lincoln University, anci

completed my four-year degree, Bach-

elor of Landscape Architecture (Hon-

ours) last November. 1 have been

filmed for a documentarv about my

student life its a :1:Deaf student and

there were also a few articles pub-

lished in newspapers about me, one

recentl)7 in The Press. My friends and

family see nic as the 'Stai. After I fin-

ished my final challenging and diffi-

cult year at Lincoln. i moved back to

* The use of an uppercase D indicates that the
writer considers deathebs a culture not a

disability. Deaf culture includes a language, a

world view and characteristic ways of

interacting with the world and other people

in it-/:di/or

-4 4 4/

I«-:3- .;-*:.

my home town and worked as a Land-

scape Architect for Porirtia City Colin-

cil. After a few nionths on a break, I

worked for the Queen Elizabeth H Na-

tional Trust before I came hereto the

Department of Conservation.

I enjoy spending time with my Cana-

dian partner, tamily, and friends.

Other hobbies are reading, gardening,

visiting art galleries and niuseums, go-

ing to cafes to drink coffee With

friends, and going for long walks with

my partner. Travelling is one of my

passions-I travelled to Canada once

in 2001, but n ould love to visit there

iIi the near fliture to see nly partner's

family and friends again.

1 just started my career-oriented job

with Department of Conservation as a

historical trainee at Science and Tech-

nical Centre. I ant responsible for un-

dei-taking and co-ordinating research

related to historical and Cultilial land-

scapes. I :ini currently compiling com-

nients and discussion from t'lie consul-

tation process concerning Caring for

Archaeological Sites Guidelines, pre-

parcel in collaboration With Kevin

Jones. I also write admin istrative his to-

ries of reserves that can be circulated

to new reserve trustees, i.c. nga iwi. I

am enjoying my job and I am looking

ft)nvard to gaining new skills and

knowledge in heritage management.

A long-time staff member-Dr

Alan Baker-has another

triumph ...

Alan Baker, along with colleagues

Adam Smith from Canterbury Con-

servancy, ancl Franz Pichler from

Auckland University's School of Bio-

logical Sciences. has described a new

sul,species of Ilectons Dolphin. it is

called Cep balorby}icbus Declori

maut, and commonly known as

Maiii's dolphin, after the mythological

Polynesian hero Maui who fished up

Cionserraticin Science Newsletter No. 46. 18 }cht·wn 2003. 5



STAFF NEWS the North Island. A scientific paper de-

scribing the new subspecies has been

published in the Journal Of tbe Royal

Society of New Zealand 'and can be

found at www.rsnz.org/publish/

jrsnz/2()()2/036.pdf

Alan began studyingllector'sdolphins

in Cloudy Bay in 19-8, where lie estab-

lishedtheirresidential habit. He isalso

no stranger to describing new species,

being an authority on a new beaked

whale from California, the beautiful

sea urchin Diadeina palineri from the

Poor Knights Islands, and the enig-

matic Sea Daisy from the deep occull,

nong many others.

Alan has been working for DOC since

1993, when lie left the old National

Museum, where lie w,is Director, to

move into conservation science and

the protection of our sea mammals.

Matii's dolphin lives on the west coast

of the North Island between north

Taranaki and Ninety Mile Beach. It is

present in very small numbers, per-

haps fewer tlian 100 individuals. The

South Island subspecies is it)und al-

most all around the southern coasts

and lias an cstiniated population size

of just over 7000. Both subspecies live

close to tile coast and are prone to en-

tanglenient in gill nets.

FUTITRE

RESEARCH

DIRECTIONS

Future research directions for the Species and Ecosystems
under Threat Portfolio, 2003 onwards-Part 2

(Continued from ConScience News 45, pr. 8- 1 c))

6. Specific directions within % units' to different taxonomic groups.

1/1 /be last issue 0/

ConScience tre pr/med

part one of a paper on the

derelopment of the

national science pot'!foli{)

concerned ullh tbrealened

species (111(1 ecosys/ems. 1,1

/Dis issue ve presem /be
seco,/d part Ofthe paper. 1

believe thai conserration

workers will find this 1)at·I

botb interesting and

reassm·iug, bec·ause i /

demo,/st/·ales /bal .cien-

tim u'ork/ug in tbix 41)'ed

bave not lost sigbl of the

probtems affectitig Ibe

work of coliser ration

of/)'cers and rangers

-Editor

Priority Actions

A. Establish guidelines that will

enable managers to identify ap-

propriate conservation manage-

ment units for threatened taxa in

order to maximise biodiversity

and survival of these taxa.

Proposed directions
Defining appropriate conservation

management units for threatened taxa:

• Size and number of populations/

subpopulations

• Basic definition of populations re-

quiring nianagement

• Taxonomic and genetic units

• Scale of population nianagement in

tile environnient (e.g. dc'mic strtic-

ture, nictapopulations, etc.)

Definition of both ecological (site)

and biological (taxa) units.

Specificity of definitions of 'biological

Recent actions

-Preparation of a Discussion Paper

outlining tile issues relating tO defiti-

ing populations we should manage

(CHCCO-29-54):.

-Approval to run workshops aimed

at defining guidelines for identifying

taxonomically distinctive units that

require nianagement, defining the

populations of these taxa, and decid-

ing how many populations 01

subpopulations should be conserved

to ensure continuing viability of the

taxa (Investigation No.3351).

-Approval of Investigation No. 3575,

aimed at defining appropriate conser-

vation units for a suite of indeternii-

nate threatened taxa each financial

year.

* These are Document Manager identification
numbers and they arc available only on the

DOC computer network-Editor

6 Conserration Acience Newsletter No. M. 18 Abruan 200.1.



FUTURE RESEARCH

DIRE(.TIONS

-Strong link with Natural Heritage

Management Systems (NHMS) and

Measuring Conservation Achievement

CMC:A), which especially focus on

identification of ecological units (see

Priority Action G)

Recommendations for tbe

future

Research requested by DOC staff in re-

cent years highlights a strong need to

increase our understanding of what

population linits we need to manage

and their relative priority in the De-

partment's mission to conserve threat-

ened species. We should use the out-

comes of Investigation 3351 to de-

velop the Conservation Management

Units Programme further in 2003/04.

B. Test conservation biology prin-

ciples in the New Zealand context.

Emphasis will be on determining the:

• Role of genetic diversity in main-

taining long-term viability of threat-

enid species.

• importance of linkages in the lane!-

scape as a nieans of maintaining

biological diversity.

• Utility of demographic models and

population viability analysis (PVA)

in conservation planning.

Proposed directions

Determine the importance of manag-

ing genetic diversitv.

Provide effective tools for improving

management of populations.

Test t.lie utility/use of a range of con-

servation biology principles anci ana-

Iytical techniques for DOC managers

Ce.g. PVA).

Determine the composition of found-

ers for translocations.

Test utility of Inclicator Species, Um-

brella Species, Keystone Species and

Surrogate Species.

Development of ecosystem ap-

proaches to managing diversity and

functioning of ecosystems.

Indicators of ecosysteni trends.

Importance of linkages in the land-

seat)c.

Demographic characteristics of

threatened species (e.g. long-terni fac-

tors affecting recruitment, identifying

and interpreting population [luctua-

lions, demography of small

populations, understanding relation-

ships between juvenile dispersal and

recruitment, core area size, edge ef-

fects of management, thresholds for

management action)

Behavioural characteristics of threat-

ened species (e.g. behaviours that

make different taxa particularly vul-

nerable to decline or poor recovery,

such as breeding syst¢mis, behaviour

of specific cohorts, etc).

Recent actions

-Approval of Imestigation no. 35-6
investigating the role of inbreeding

and genetic diversity in founder

populations. This is a joint study With

Otago University, which is also pro-

riding considerable resources.

-Work on Hebe speciosa looking at

genetic structuring and the presence

of clonal populations.

-Approval of Investigation no. 3581,

aimed at providing a guide to Popula-

tion Viability Analysis for conserva-

tion nianagers, a case study using a

suite of threatened species from

braided river communities

-Development of the Fragmentation

Programme (investigation 3182,

35-91.

Recommendations for tbe

future

We should aim to develop well-

worked case studies for nianagers

(with suitable explanation of the data

needed. assumptions, scenarios cho-

sen) demonstrating the utility of con-

servation biology techniques. These

should be written in language that

nianagers can understand and framed

in a way to provide inipetils for them

to use conservation tools confidently

in tlicir own situations. Specific needs

for the future:

• Expand work in fragmented land-

scapes to look at other classes of or-

-7Conse/·/'ation Science Nen,s/eller No. 46. 18 11·bruitry 200.4,



FUTURE RESEARCH

DIRECTIONS

ganisms and ecosystem types. Look

at use of analogue species, espe-

cially for invertebrates.

• Depending on results of PVA pilot

study, expand effort.

• Denionstrate the strength of new

analytical techniques for mark-re-

capture analysis.

• Test utility of Indicator Species.

limbrella Species, Keystone Species

and Surrogate Species.

· Develop a programme aimed at un-

derstanding effects of demography

of threatened populations on long

term viability. A lot of work has fo-

cused on direct threats, but little on

 understanding characteristics of
r species that may either limit or en-

hance recovery potential (i.e. the

basic building blocks of understand-

ing-productivity, survival. fit-

ness). Little work has focused on

understanding the iniportance of

population fluctuations on long-

term viability.

r.

Demographics: 1)evelop 11 S e ful

Population Viability Analysis frame-

works. Link P\/A risk assessment with

long term knowledge of survival (and

factors influencing it) in a range of

threatened taxa. Develop guidelines

based on good data for defining self-

sustaining populations.

Long-term databases: Make the

most of existing investment and fur-

ther that investment by using long-

term population databases. Long-term

databases are particularly valuable

when there has been a major perturba-

tion (management activity and/c)r

natural fluctuations and/or silite of ac-

tivities) anci where there have been

significant gains in our understanding

of threatening processes and our ni:iii-

agement tecliniques (C.g. kiwi,

kokako, kaka, long-tailed bats, nioliua,

Otago skinks-but big gap for other

taxonomic groups)

Recent actions

-Nothing so far, but closely linked to

scoping work being done for NHMS.

C. Establish, develop and test

guidelines and criteria for defin-

ing the long-term security of

populations and ecosystems under

2 threat.

Proposed directions

Trajectories: Define how we know

threatened taxa, communities and

ecosysteni types are secure relative to

different time trajectories. This is

likely to vary among different types of

taxa and communities, so requires

work on a range of taxa anc! s)/sterns

(strongly linked to implementing

DOC's Ecological Management Frame-

work and to Recovery Planning SOP)

Thresholds: Establishing thresholds

for commencing and ceasing manage-

ment. (How are trajectory end-points

set?)Identify critical rates of decline

over specific time periods.

Defining ecosystem types: l Jnder-

standing the ecological dynamics of

places we need to manage. Measuring

ecosystem health.

Recommendations for tbe

future
Increase effort.

Choose some long-term population

case studies of populations of threat-

ened species (e.g. each major taxo-

nomic group) and long-term studies iii

selected ecosystem types (C.g

Eglinton Valley beech ecosystem) and

use to illustrate how to identify critical

factors influencing long-term popula-

tion viability (e.g. long-term work on

molliia, kokako and long-tailed bats il-

lustrate the values of this approach-

these studies identified critical factors

that would not be detected in short-

term studies, they continue to alert tls

to new threats, and indicate real ad-

vances in conservation matiagenient

Ce.g. pulsing pest controls, cost-ben-

efit, return times for conservation

management). They would provide

benchmarks for assessing effects of

global climatic perturbations.

Link with DOCs Inventory and Moni-

S Gnserration Science Newsletter No. 46. 18 rchruitri 2003·



toring Project (see NHMS business

cascs).

Link to PVA work and research on fae-

tors influencing the demography of

threatened taxa (recommendations

will come out of Investigation 3581)

Commence work on defining trajecto-

ries for security of ecosystem types/

priority places. Link to work on scral

communities.

Continue to lever more research on

predictive models for ecosystems

Ce.g. masting events in forests).

D. Review and assess current tech-

niques for monitoring threatened

species, ecosystem health and

trends.

Develop new techniques where there

are no appropriate methods. Tech-

niques for monitoring invertebrates

are a priority. 1

Proposed directions

Development of specialist monitoring

techniques for cryptic taxa, especially

at low densities (e.g. reptiles, inverte-

brates).

Calibrate monitoring indices against

actual population trends derived from

intensive population monitoring.

Develop techniques for monitoring

population and ecosystem health.

Recent actions

-New projects commenced on At-

bugo rust in threatened brassicas (In-

vestigation 3635) and work with

chytrid fungus in endemic frogs (In-

vestigation 3578).

-Work on carabid monitoring tech-

niques and use of sticky traps.

-Calibrating index counts of forest

birds using Distance Sampling.

-Calibrating index counts for long-

tailed bats and developing new analy-

sis protocols.

-Evaluating digital cataloguing of in-

vertebrate samples using Koiora-

Bioassist.
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Recommendations for tbe

future
Increase work with threatened inver-

tebrates (test rapid survey techniques

and Koiora-Bioassist) and demon-

strate/investigate the ilse of Indicator,

Keystone and Surrogate Species.

Develop molecular based techniques

for assessing population health (e.g.

diagnostic tools for disease).

Conduct work calibrating more

widely used monitoring techniques

against actual population parameters

Ce.g. 5-minute bird counts are being

used extensively, but are never ana-

lysed correctly, and never calibrated

against actual population responses).

Produce 'road maps' for commonly

applied, but poorly understood, tech-

niques.

Develop long-term monitoring proto-

cols (e.g. >50-year trajectories)

Develop appropriate techniques for

monitoring ecosystem health (Sup-

port NI-IMS Inventory and Monitoring

project).

Develop marking techniques that

minimise animal welfare concerns.

Application of Foliage Browse Indices

to small-leaved plants and nutrient ini-

poverished ecosystems.

E. Develop and test approaches to

the management of several threat-

ened species at key sites to maxim-
ise return on investment.

Proposed directions

Develop frameworks for dealing with

the sort of compromises that niight be

needed when managing multiple spe-

cics iii threatened communities.

Risk analyses for reconciling multiple

management demands.

Understanding flow-on effects o f man-

agement on other biodiversity, food

webs, etc.

Recent actions

-Braided river wildlife community

PVA (Investigation 3581).

-New work on flow-on benefits of

kiwi sanctuaries.
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FUTURE RESEARCH

DIRECTIONS

-Strong link to Priority Action C.

-Work on offshore island community

restoration.

-Site-based research by management

(c.g. mainland island research).

Recommendations for tbe

future

Need to increase efforts. Investigation

3581 (PVA) starts to get the message

across to managers that they have to

start thinking more about multi-spe-

cics management. The message needs

to be that different taxa have different

optimuni requirements and multiple

threats and that we need to come some

way to developing frameworks for

dealing with tile sort of compromises

that might be needed when managing

these conimunities. We also need to

come some way in thinking about pre-

senting risk analyses that reconcile

multiple management demands.

F. Identify critical factors limiting

the viability of threatened taxa,

threatened communities, threat-

ened ecosystems, and threatened

ecological processes.
,/ 4,

Test ways to nlitigate such threats.

Fragmentation in threatened lowland

ecosystems is a priority.

Proposed directions

Develop understanding of threats (and

their interactions) where we have had

a poor investment in the past:

Stochastic threats: Climate change/

perturbations, environmental stress

(disease/pathogens/ parasitism), food

limitation and its influence on sex ra-

tio, nutrient changes.

Human induced changes: Competi-

lion, degradation in habitat quality,

disturbance regimes (plant and inver-

telirate communities), fragmentation

and edge effects, recreation impacts,

introduced invertebrates, hybridisa-

tion, fertility changes, browsing and

predation by pests we have little data

for, grazing, fire, landuse practices,

flow-on effects.

Poorly studied ecosystems: Redress

balances by working oil threatened

ecosystem types that have had little

work done in them, assessing critical

threat processes to biodiversity in

non-forest environments (pest pres-

sures, disturbance processes, interac-

lions). examples include:

• Coastal systems (turfs, dunes, alill-

vial zones, wetlands)

• Karst systenis

• Inl:ind cliffs i -4

• Ultramatic ecosystenis

Adaptive management: Develop

adaptive niatiagement tecliniques to

address critical threats.

Species mutualisms: Threats to eco-

system processes and functioning

Ce.g. nutrient cycling, pollination,

seed dispersal, etc.).

Recent actions

-Approval of Investigation 3580

(Dilne slacks and ephemer.11

wetlands).

-Approval of Investigation 3577

(Disturbance regimes in seral shrill,

lands).

-Approval of Investigation 3579

(Pollination and seed dispersal in frag-

mented landscapes).

Recommendations for tbe

future

Test true adaptive management tech-

niques for threatened taxa and ecosys-

tems on private land (integration of

iwi and commtinity iispirations and

testing efficacy of participation in

threatened species programmes). Re-

cent reviews by MfE have highlighted

the importance of conservation of

threatened biodiversity on private

lands. A considerable number of taxa

and many ecosystem types only occur

in such areas, so in the future we need

to develop techniques to undertake·

such work if we are to implement the

objectives of tile Biodiversity Strat-

egy. Such a study would have strong

links with the People, History and

Conservation Portfolio, and should
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nionitor tile set-up, implementation

and cost-benefit of a threatened st)e-

cics programme on private lane!.

Increase effort in Fragmentation Pro-

granime (inipacts on other groups of

threatened organisms, other ccosys-

tem types and urban areas. and inte-

grate with investigations of impacts of

fragmentation on freshwater wetland

coninitinit ics).

Increase research into poorly under-

stood threatening processes (human

induced change :111 li stochastic

events).

Sponsor a workshop on implications

of climate change on threatened spe-

cics and ecosystems. (Is it possible to

reduce risks and in what situations?

Can we detect and manage impacts?)

Initiate work aimed at understanding

interactions among critical threaten-

ing factors influencing long-term vi-

ability of taxa, sites, and ecosystem

types (e.g. predator versus browser

control versus manipulating habitat

quality, reducing environniental

stress, etc.).

G. Establish objective methods for |
identifying outstanding and

threatened ecosystem types.

Proposed directions

Identification of priority places for

biodiversity conservation iii New Zea-
land

Definition of outcome visions for

sites.

Recognition of when outcome visions

have been achieved.

Recent actions

-Natural Ilerit:iKe Management Sys-

tems (NHMS) are being developed as a

matter of priority. These aim to inte-

grate:

• Guiding principles (Ecological Maii-

agement Framework).

• Identifying information on the state

of our natural heritage (TFBIS and

BIOWEB databases and national Iii-

ventorv and Monitoring Pro-

gramme).

• Identifying priority environments

for undertaking ecological nianage-

ment (Land Environments of New

Zealand-LENZ).

• Measuring the difference we are

making (Measuring Conservation

Achievement-MCA).

• Reporting the outcomes (Measur-

ing for Performance- Mt'P)

-kientifying priority sites for niain-

taining and restoring biological diver-

sity in New Zealand (Investigation

3574) aims to provide critical re-

search, which will assist in developing

these tools

Recommendations for tbe

future

Increase our efforts to improve NHMS

tools by testing underlying assunip-

tions. Research should focus on ini-

proving our ability to:

• Identify priority places to do our

ecological management work

(wlierc :ire threatened ecosystem

types and communities?).

• Measure responses to that manage-

ment (calibrating models :.ind per-

 ceived benefits).
• Report on the difference this work

is making.

Increase relevance of existing

projects to testing Ni-IMS tools (e.g

MCA).

Develop techniques for defining vi-

ability of sites.

How are outcomes at sites best de-

fined?

Viability of remnants of biodiversity iii

highly modified environments.

Colin O'Donnell

Portfolio Group Leader

August 2002

Tbe conclusion to tbis article (Part 7

-Priority recommendations) and

new projects aris ing.from tbis

research, will be publisbed iii tbe next
ConScience News-liditor.
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RESEARCH IN

PROGRESS

1 resit//s 1/,a / present a

inaj{,j· challenge to

approaches to biodiversit v

coliseri'alion iii Xeu'

Zealand.

Short-tailed bats in time and space: a phylogeographic
investigation

Phylogcography is a relatively new field of study concerned with genetic varia-

lion in time and space. A species demographic and evolutionary history leaves

traces iii the geographic distribution of its genetic variation. Phylogeography in-

tel prets these traces to unravel the species history. This approach has been made

possible by recent advances in niolecular techniques, in particular the routine

sequencing of mitochondrial DNA. Arise (2000) provides a good overview oft.lie

topic. Over time phylogeographic methods are likely to become crucial to

biodiversity assessment.

In a recent study I used phylogeographic

methods to investigate genetic variation

in the lesser short-tailed bat M.}'stacina

tuberculata.

Previously abundant throughout New

Zealand, short-tailed bats are now

threatened, with less than 50 000 indi-

viduals in thirteen known

populations. Most are in the central

North Island where seven populations

contain a total of about 40 000 hats.

Outside of central North Island there

are four small isolated populations on

the mainland and two sizeable

populations on offshore islands. Alain-

land populations outside of central

North Island each contain only a few

hundred bats and are vulnerable to ex-

tinction.

Because populations of short-tailed

bats require numerous large cavities

in the niain trunk of mature trees for

their colonial roosts, they only occur

in extensive stands of old-growth for-

est. Prior to European settlement in

the nineteenth century, short-tailed

bats were widespread throlighout tile

almost continuous tract of old-growth

forest that covered central North is-

land. Extensive deforestation during

the period 1890-1980 restricted bat

populations to remn:wit patches of for-

est. Despite being capable of strong

flight, short-tailed bats are rarely

found far from forest and long-dis-

Lance dispersal has not been dociI-

mented. Thus, it seemed likely that in

the contemporary fragmented land-

scape, deforested areas would hinder

dispersal between populations. This

study was designed to provide infor-

marion on current and historic levels of

dispersal among short-tailed bat

populations intlic central North Island.

This information was required both for

assessingthe impact of recent forest frag-

mentation on the remaining

populations, and for interpreting the ie-
rer
' suits of managenient practices and pot)ll-

lation census data.

Because oftheir niobility, most bat spe-

cics show low levels of genetic differen-

tiation and little geographic structure

over distances of thousands of

kilometers. In many bat species high

levels ofdispersal give rise to continent

sized populations. I therefore used

sequences from an extremely rapid

evolving section ofmitochondrial DNA,

the control region. Control region

sequences are suitable forinvestigating

relatively recent events spanning a

period of tens of thousands of years. This

seemed a reasonable choice as 20 000

years ago, during tile last glacial

maximum, most of New Zealand was

inhospitable to bats. Surprisingly,

phylogenctic analyses of control

region sequences for 241 bats

collected from throughout New

Zealand showed that even within

individual populations there were

12 Omserration kience Newsleiter No. 46, 18 1 .·bru:in 200.3.



RESEARCH IN nitiltiple lineages with divergences ex-

PROGRESS tending back nearly 1 nlillion years. To

confirm this result, Iselected:i subs:imple

of 28 bats and sequenced a number of

slow-evolving genes more suited to inves-

tigating Such a tinic span. Ph)-logenetic

ana Ases ofthese sequences identified six

lit-cages tliat diverged from one another

between 0.93 and 0.68 million years ago

(Fig. 1). The lineages don't conform to

the three subspecies defined by Hill &

Daniel (1985). Eachofthe lineageshasa

restricted geographic range, but there

are overlaps between lineage ranges,

with most populations including repre-

sentatives from two or more lineages

(Fig. 2). 'I'hedepth of divergence among

these lineages is about half of th:it re-

ported between congencric bat species

and similar or greater than reported be-

twccn some New Zealand bird species.

For instance North Island and South ls-

lancl brown kiwi diverged 0.9 million

years ago, while Cyanorampbus para-

keet species diverged between 0.1 5 and

0.63 million years ago.Theoccurrence of

such deeply divergent lineages together

in tin interbrceding population (i.e.

sympatry) has not been reported for any

other bat species.

listiniates for the time of divergence

aniong the short-tailed bal lineages

correspond to the onset of the severe

elimatic oscillations of the late

Pleistoccne and catastrophic volcanic

cruptions from the Taupo Volcanic

Zone. Both caused large fluctuations

in the extent of forest habitat suit-

able for short-tailed hats, up until the time

of litirrian settlement. During warmer

interglacials and interstadia, forest

covered nearly 90% of New Zealand.

Iii contrust. at glacial niaxinia continu-

otls forest cover was limited to North-

land and the north-west North Island,

with only scattered fragments of

forest in favourable microclimates

pet-sisting elsewhere. Pyroclastic

flows from the Taupo Volcanic Zone

repeatedly destroyed forest across

large areasofcentral North Manci, while

associated ash deposits damaged

forests over much wider areas. Such

episodes of extensive habitat destruc-

tion by volcanism were followed

by rapid regeneration within 200-300

years.

Divergence among the lineages

probably arose following contrac-

lions of forest habitat in response

to Climatic 11 11 ctimlion. in the

South Island and southern North

Island, and catastrophic volcanic

eruptions, in the central North Island.

Such range contractions would have

fragmented the original population

into sub-populations inhabiting iso lat-

ed forest reftigia, safe from elimatic and

volcanic deforestation. In these

refugia the lineages could evolve

independently. During periods of

reforestation the lincages expanded

into the new and enipty forests

(Fig. 3). Sympatric lineages occurred

as a result of secondary contact when

lineages, expanding fronitheir respec-

live refugia, niet to form hybrid

zones. The species social behaviour

probably inhibited clispersal into

established colonies and prevented

mixing of lineages in the refugia.

Under this model, for most of the

last million years, central regions of
the North Island and most of the

South Island ftinctioned as eplicnieral

population sinks with repeated cycles

of extinction and re colonisation

from a sniall numberof persistent source

pot)lllati()tls inhabiting isolated

refugia. These refugia have now

,all been converted to agriculture

leaving only previously ephemeral

orsinkpopulations.

It seems reasonable to expect that

die profound and extensive en-

vironmental fluctuations New Zealand

(,Wiserration .kience News/etter No. 46. 18 Fibruite 2003. 13



RESEARCHIN luis undergotic during the last million

PROGRESS years might have had a similar effect

on other forest biota. There are only

two comparable studies of forest-

dwelling taxa in New Zealand: one

on the root parasite Dactylanl b lis

(Holzapfel et :11.2002), and the other

on North Island brown kiwi (M.L.

Burbridge and others: Information

trom classic population analyses is

augmented by genealogical methods

in the study of North Island brown

kiwi populations. Unpublished datal
The North Island distributions of

major lineages from both these

species are similar to that observed

in short-taited bats (Fig. 4). Thus,

there may be a common phylogeo-

graphic pattern reflecting the region's

biogeographic history.
4--

1.-¥
Conclusion

Results from this study indicate that

levels of dispersal between

populations ill central North Island

are extremely low, but that this is

normal for the species and is unlikely

to have serious deleterious demo-

graphic and genetic consequences

for the long-term viability of pot)ula-

tions. Historically low levels of

dispersal have been intcrspersed

with occasional episodes of large-

scale dispersal in response to forest
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taxonone

expansion, recurring :it intervals of

many thousand of years. The low

k·vels of dispersal mean that census

methods can be used to assess long-

term population trends anci monitor

responses to management activity

in individual populations.

More importantly, the results present a

majorchallenge to current approaches

to bic)diversity conservation in New

Zealand. Genetic diversity is the best

available measure of biodiversity. In

this study a comprehensive descrip-

tion of genetic diversity in short-

tailed bats leads to rejection of the

accepted subspecific taxonomy, but

does not provide a useful replace-

nient. The levels of divergence between

the six linages are significant,

indeed they approach divergence

levels found between species, but

because of widespread sympatry

they are of dubious management

vallie.

Unexpectedly, geographic distance

does not provide any indication of

geneticdiversityand hence biodiversity.

Thus, any one of the populations ill
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the central North Island hybrid

zone contains considerably more

diversity than all the Northland and

South Island populations combined.

I suggest that given New Zealand's

dramatic biogeographic history, the

pattern of intraspecific diversity

described in short-tailed bats-deeply ,

Short-tailed bat '4 ' North Island brown

Modified control region kiwi Control region
Lloyd (in press) M.L. Burbridge (unpub, data).

n

4
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j

divergent lincages occurring in close

geographic proximity-may be

typical of other New Zealand species.

If this is the case, we may need to

readjust our focus from a preoccupa-

tion with conserving taxon-diversity

and representative sites to conserving

the overall pattern of biodiversity.

Parallels between the results of this

study and studies on Dact Ylanlbus,

and North Island brown kiwi indicate

that by comparing the results of

phylogeographic studies for several

species it may be possible to gain

insights into a region's biogeographic

history. This could lead to the identifica-

tionof evolutionarilydistitict conimuni-

ties and areas which contain the

greatest biological. as opposed to

species, diversity.
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Several important historic books have

conic out. Year Away: Wartime

Coaslwalcbing on tbe Auckland Is-

lands, 1944, the tale of Graham

Talbot's time on the Auckland Islands,

was detailed in tile previous issue of

Co//Scieuce. Two works. Tbe archae-

ology of New Zealand shore whaling

and The New Zealand sealing inclus-

try: bistory, arcbaeology, and beril-

age management,have looked at two

industries that, for relatively short pe-

riods in the past, were very important

to New Zealand. The Arcbaeological

survey of Ibe Arrow, River and

Macetown. Otago, which contains

sonic lovely hand-drawn maps of the

area, presents details of the remains of

atiother important industry it-1 carh

.New Zealand: gold mining.

We published 22 new titles in the Sci-

ence .for Conservation series, cover-

ing a wide range of topics. Inverte-

brates were examined in Consenw-

lion status Of Ibe New Zealand red

kaiipo spider (Latrodectus katipo)

and in a paper looking at the Potential

impact of the Argentine ant

(1.inepithenia humile) in New Zea-

land and options for its control. Pos-

sums received their share of the atten-

lion, as did other major pests like

stoats. Weed work generated several

new titles, including Biological con-

trot oplions for invasive weeds of

New Zealand protected areas, and A

11'eed risk assessment systeinfor }lew

conserration weeds in Neir Zealand.

One of the biggest to come out in this

series during 2002 was Measuring

conserpation achievenient: concepts

and their application overtbe Twizel

area. This landmark publication de-

scrihes a process by which conscrva-

lion niatiagers canobjectivelyquantify

the achievements made by conserva-

tion work carried out in a particular

area, and then lise the inforniation gen-

er:lted as a basis for future decision-

making.
This year also saw the first full year of

production of the new DOC Science

Internal Series, with 66 new titles be-

ing published. Once again, the topics

covered have been broad-plants and

animals, pests and protected spe-

cics-and there have been many pa-

pers from work that was ftinded by the

Conservation Services Levy on the

fishing industry.

There is not room here to cover iii] the

details, but a full catalogue of titles

published during this year-Science

Publications 2002-will be available

carly in 2003. We are also putting to-

gether a catalogue (1987-2002) of all

DOC publications which are still iii

print and available from ils. If you

would like a copy of either of these

catalogues, or information about any

of olir titles, contact us at:

email: science.publicatons@doc.govt.nz,

phone: (04) 4-1-3285,
or fax us on (04) 496-1929.
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