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GUEST EDITORIAL

Plant conservation

genetics-are we missing
the boat?

Currently there is a great deal of inter-

est in the application of plant conser-

ration genetics in New Zealand, pri-

marily from scientists and conserva-

tion officers in the field. This article

provides a general introduction to the

theory and practice of c onservat ion

genetics as it might be applied to tile

New Zealand flora and ft)llows on

from a presentation at the second

DOC Threatened Plant Workshop,

held at Miranda in May 1999

Conservation genetics is a basic and

applied science primarily motivated

by concern for the depiction of ge-

netic diversity within species. It in-

volves the study of molecular biology,

population genetics, ecology, math-

ematical nioclelling and evolutionary

systematics and the application of

management techniques. Changes in

migration, selective pressures, geo-

graphical isolation, establishment of a

new population from only a few indi-

viduals all result in the loss of genetic

diversity. Each of tliese factors affects

which individuals will be part of the

new generation and therefore which

genetic sub-sample will determine the

future of tlie species. A population is

more susceptible to the loss of genetic

diversity when the number of itidi-

viduals becomes small, since the loss

of an individual represents loss of a

greater proportion of the available di-

versity. However, sometimes a popit-

lation can have many members but

still undergo loss of genetic diversity.

This can happen through geographic

isolation, where a population of plants

may become separated into sub-

groups by sonic new barrier, for exam-

ple through a change in the course of a

river or the development of a subdivi-

sion creating houses and roads on pris-

tine swampland. When this happens,

the pool of gene variants in the sub-

groups may differ from one another.

Even though tile tools and methods of

genetic analyses are available, little is

known about such parameters as gene

flow (movement of genes from one

population to other populations) ancl

effective population sizes (the actual

number of successful breeding indi-

viduals) for New Zealand plant spe-

cics. Methods of measuring genetic di-

versity have an important role in con-

servation programs. The genetic struc-

ture of a population determines its ca-

pacity for response to selection pres-

sure (like sudden crises), both natural

and man-made, and as such is the pri-

mary consideration in the develop-

ment of conservadon strategies. Ge-

netic studies provide conservation sci-

entists and ecological managers with

new insights regarding the extent of

diversity of individuals within and be-

tween populations. Without an under-

standing of genetics, we can be left

conserving the wrong population, or

Department of Conservation
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wasting valuable resources on a popil-

lation that isn't endangered orone that

adds little to the diversity of the spe-

cics!

As a practical example of the use of

conservation genetic techniques, we

might consider the study by Rossetto

et ill. ( 1999) of two critically endan-

gered eucalypts (Euc:jopt,1.4 phylac'i'N

and E. doloros„). Both species were

known from single locations in Aus-

tralia, within pockets of native vegeta-

tion surrounded by agricultural land.

The development of appropriate con-

scrvation strategies required the ap-

praisal of the extent of clonality within

both species as well as the definition

of species identity for E. phy/:icis. The

use of genetic analysis revealed con-

trasting stories for these threatened

species. Genetic analysis contributed

to the identification of E. phrhicis,

which was shown to be a single clone

.ind. as a result. possibly the rarest eu-

cal) pt known. Despite its isolation, E

doloros:/ still retained sufficient ge-

nctic rariability to enable the produc-

tic)n of highly outcrossed seed. Differ-

int conservation strategies were Aug-

gested for the two species.

A primary objective for New Zealand

plant conservation should be to con-

serve the range of genetic diversity

present within a taxon (organism of

undetermined rank) or maintaining a

gene pool. The process by which con-

servation genetics might be carried

out begins witli defining the popula-

tions and areas of interest. We observe

the target taxon and then ask ques-

tic)tls sHell as:

1. Can we define a natural evolution-

ary group that includes tliis taxon.

What are its closest relatives?

2. Can we classify this taxon as a dis-

tirlet Species?

3. What is the variation within the

taxon and what are the features

used to classify this variation?

4. Whitt is known about the history of

the populations and whitt can we

expect to observe at the genetic
level?

5. What is the sexuality of the taxon

(motioecious, dioeciotis, her-

maphrodite, etc)?

6. How adaptable is the taxon to vari-

otis temperatures, soils, and water

conditions?

7. Whitt are the pollinators and their

requirements?

8. What are the threats to the habitat

due to human, climactic factors,

etc.

The first four points above should in-

volve examination of genetic charac-

teristics. In this way, we can deter-

mine relatedness and obtain informa-

tion on populatic)11 structure, gene

flow and genetic diversity. If genetic

diversity becomes low, that species

becomes increasingly at risk. If new

pressures (such as etivironmental dis-

asters occur, a population with high

genetic diversity) has a greater likcli-

hood of having son-le individuals

whose genetic niakeup enables them.

If genetic diversity is very low, none

of the individuals in a population may

have the characteristics needed tO

cope with the new environmental

conditions. The conimonly used

method of vegetatively propagating

plants from a small population for the

purpose of boosting lilimbers in the

same area man iii the long term, not

assist its survival. Such a population

could bc very suddenly wiped out ! Iii

practice, the measurement of genetic

differences among populations and

species is needed t() direct

transtocations designed to preserve

the maximum genetic diversity and to

prioritise species for conservation.

I recently began a preliminary investi-

gation in to Cheescniallia "Chalk

Range", a habitat-specific, range-re-

stricted taxon that is considered criti-

cally endangered (Cathy .Jones pers.

C.kinserntion .Science Ncw.*tter No. 36, 21 F.bru:trv 2000.tv



comm.). According to genetic analy-

ses of the New Zealand Brassicaceae

(Mitchell and Heenan 1999). C. "Chalk

Range", C fastigiat.1, and C. Nttlluta

make up a closely related species com-

plex. Although the taxonomic status

of the close relatives have been as-

sessed based on niorphology (Heenan

and (Witrnock-Iones 1999), the status of

the C.. "(.h.ilk Range" entity has not

been investigated. The genetic diver-

sity and gene flow within and between

populations of G. "Chalk Range", C

fixtigiatil, and C. stcliata are un-

known. Genetic data will play an im-

portant role in estimating diversity

within this closely related complex. If

genetic, niorphological and physi-

ological data supports specific status

for C. "Chalk Range", then we need to

act urgently to maximise the chances

of this taxon surviving.

Anthony Mitchell

Soil, Plant and Ecological Sciences

Di ilrion,

Ecology and Entomology Group,

I.incoln University, Canterbury.
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research scientist iii the Ecology
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University. He has held post-doc-
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biosystematics both here in New
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many. His primary research inter-

ests include CoriNet-vation genetics,

CK-Oluti011, SpeCie.9 COn]11/CXCN, .1/ld

phylogenetic relationships. Rare

plant species found ill the Chalk

Range have been the recent ft,cus

of attention, but Anthon€s re-

search has included population ge-

netic and phylogenetic studies on

members of the Araliaceae,

Apiaceae and Brassic:ice:ic.
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RESEARCH IN Studies on the biology of Dactylanthus taylorii-a brief
PROGRESS sumniary

Over the last four years we have been studying aspects of flower mor-

phology, sexual and vegetative reproduction, :ind genetic diversity of

Dactylanthus taylorii, a category 'A' threatened plant species. This re-

search was conducted as a DPhil project for one of us (SH) jointly at the

University of Waikato and tile Free University of Berlin, Germany.

While the full results will be pub-

lished, we want to provide here a brief

summary of those results which have

bearing on the conservation manage-

ment of this species.

A peculiar plant

Ductylanthus taylorij, which is eli-

demic to New Zealand, is a unispecifie

genus in the Balanophoraceae, a

mainly tropical family of fully parasitic

flowering plants. It consists of a com-

pletely or partly underground, woody

tuber varying in size from a small fist to

a soccer ball attached to the roots of a

variety of indigenous tree and shrub

species. During autumn. tlowering

shoots (inflorescences) develop from

the tuber and appear above the forest

soil, and onlv then doeS the

ang i osperm oils nature of the plant be-

come obvious. Each inflorescence

consists of a fleshy pedulicle (flower-

ing stalk), terminated by a single ca-

pitulum (head) 2-4 cm in height and

1.5-3.5 cm in diameter. Individual

flowers, which are among the smallest

found in flowering plants, are ar-

ranged on 2-3 cm long, upright

spadices (small branches) tightly

grouped within the capitulum (Fig. 1 ).

D. ta.Worii is endangered today mainly

because of the lack of reproduction,

caused largely by browsing of the nec-

tar-filled inflorescences by possums

and rats, collection of specimens by

curio hunters, and loss of habitat.

Reduced flowers

Male and female flowers in D. ta)'lorii

are reduced to their bare essentials.

The female flower consists of a single

egg-shaped ovary tapering into a slen-

der style, with two filamentous peri-

anth remnants at its base. The entire

female flower rarely exceeds 5 nim in

length. The niale flower is equally re-

duced, and is comprised of a single

upright anther about 1 mm in tot:11

length, and also bears two filamentous

perianth reninants. Flowers are prin-

cipally pollinated by the New Zealand

short-tailed bat, Mj'stacin:j tuhcrili-

lata, one of the few known casess iii

the world where a plant flowering at

ground level is pollinated by a bat. In

the absence of hats, mice and rats also

act as pollinators. though the latter ott

teri destroy the flowers rather than

pollinate them.

After fertilisation, female flowers de-

velop into small fruits, consisting of a

fleshy ectocarr (outer tissile) which

later becomes papery, and a single,

hard 'stone' containing the small seed

with its simple embryo.

Monoecious or dioecious

In general, male and fenulle flowers

are on separate intlorescences and on

separate plants, thus the species is

usually regarded as dioecious. Very

rarely do spadices bear sonic female

flowers at tlicir base, with the rest of

the spadix covered with niale 1-lowers.

However, male and female intlores-

cences sometimes grow from what ap-

Fears to be a single tuber, raising the

question of whether these individuals

are in fact nionoecious. Using a mo-

4 Con.¥cri vition Scic·nce New.sletter No. 36,21 1:chruan· 2000



lecular technique (RAPD, 11:111(loni

Aniplified Polymorphic DNA) to com-

pare DNA from inflorcscenclo of 6-

ther sex from the !4:11-ne tuber, we can

hhow that in every investigated case

the two inflorescence types came

from two genetically distinct individli-

als. and tlicrefore no indication of

regular nionoecy in the species could

be found. Thus, tubers can consist of a

number of individuals growing so

close together as to appear as a single

plant. This makes an assessment of the

number of individlials in a population

even more difficult than it already is

due to the mainly linderground habit

of the plants.

Germination without a host

Contrary to what is known of many

holoparasitic plants, seeds of D.

taylorii do not require the presence of

a host root to trigger germination. In

an experiment conducted during the

study, seeds germinated readily on

moist capillary niatting alone. How-

ever. germination b a slow process.

Seeds probably need to be in the soil

for several years before they may ger-

minate. Once the tiny radicle (germi-

nation root) has developed, seedlings

are able to survive for several weeks or

even months in this state. During this

time the radicle will attach to a root

growing in its vicinity. If that root is of

a suitable host, the terminal portion of

the radicle will grow into a tiny tuber,

which in turn stimulates the host root

to expand below the infection site.

Thus, the host root enlarges parallel

with the growing tuber of the parasite

to form a so-called 'wood-rose', a

finely grooved contact surface with

the tuber tissue, through which the

exchange of nutrients and other sub-

stances occurs. Apart from infection

through seeds, D. tay/orii is also able

to infect suitable roots through tiny.

radicle-like infectious roots located at

the base of the inflorescence stalk.

Genetic variability

Using the RAPI) techilique Osic

above), we were able to show tllat ge-

netic variability corresponds with spa-

tial distribution, Le. that as a rule of

thumb tile degree of similarity be-

tween populations decreases with iii-

crease in distance. While this was not

unexpected, we also found that even

two populations growing only 3 km

apart may be genetic:illy distinct, with

some genetic markers consistently

present iii one, but completely absent

in the other. This indicates that gene

tlow between populations, even over

ashort distance. is restricted. One may

wonder whether the underlying pool-

long-range dispersal of seed and pol-

leti is a recent occurretice, perhaps

brought about by loss of the principal

pollinator or seed dispersal agent(s),

or whether populations have always

been to some degree isolated from

each other. The presence of popula-

tion-specific genetic markers, likely to

liave developed over considerable pe-

riods of time, supports the latter view.

However, our knowledge of seed and

pollen dispersal in D. tablorii is still

very limited, and tlius a clear assess-

ment cannot be inade. In the mean-

time. as a precautionitry step, popula-

tions should be regarded as geneti-

cally distinct, and this distinctness

maintained and protected.

As ustial, our study has raised more

questions than we were able to all-

swer, such as the nature of tile seed

dispersal agent, the much;inism of

host recognition and infection by tiles

seedling and host specificitv within

populations or progenies. However,

we have managed to shed sonic light

on important aspects of the biology of

Duct, hinthus t,1 1'/c)1'ii, aspects which

r.'onscrvation Scic·nce Ncu·sh·ncr No. 36, 2 1 February 2000. 5



RESEARCH IN have implications not only for the spe-

PROGRESS cies and its conservation, but for the

family as a whole and for parasitic

plants in general.

Financial assistance for SH through the

Land Berlin (Nafog), DAAD, Nga Manu

Trust, the Lotteries Board and the De-

partment of Conservation (DOC grant

D

2054) have made this project possible

and is gratefully acknowledged.

Sebastian (Ai,ibbakta) Holzcip.fet

(DOC, Waikato Conservancy),

Warwick Silrester (University cd

Waikato), Chris Ecroyd, Toni

Richardson (botb Forest Research.

Rotorua) 6 Werner Greuter

(Botaniscbes Museum, Berlin,

Germany).
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Figure 1. General habit of Dact,lanthus taylorii. A. Habit of flowering, partly exposed plant (semi-schematic). hr: host root, t: tuber. b: bud. p
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NOTES AND

NEWS

Figure 1. Researchers visiting a

predator enclosure around a

snowy plover nest within a

dtine restoration area.
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Snowy plover in Oregon-
dune restoration may have
potential for Chatham
Island oystercatcher

Snowy plover Charadrius alexandri-

ims is a threatened shorebird of North

America and in western USA it rossi-

bly declined iii numbers from >10,()00

breeding birds in the late 197()s to

<8000 ten years later. Loss of habitat,

disturbance, and predators are inipli-

cated in the decline in coastal areas.

In 1999, I visited a snowy plover con-

servation area in Coos Bay, Oregon.

The area had been in the news earlier

that year, when the New Carissa ran

aground and spilled oil, fouling the

beaches and incapacitating wildlife. A

multi-agency and public response

team swung into action to control the

spill, clean the beaches, and reliabili-

tate wildlife. Although by no means a

perfect operation, a catastrophe was

averted. Conservation action at Coos

Bay had seen the plover population

build up to over 90 breeders, but this

was set back with oiling of a large pro-

portion of the birds and a bad winter

which had caused high mortality. A

spin-off from the emergency, though,

was an increased amount of funds for

plover conservation.
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When I visited Coos Bay in July 1999,

part of the hulk of New Carissa was

still standing sentinel offshore. How-

ever, my main interest was not the et-

fects of the spill, but the conservation

work that was underway to enhance

the breeding potential of birds in the

area. One problem to be overcome

was predation by introduced foxes,

ravens, and crows. Another was the

over-stabilising of dunes by European

beacligrass (Ammophila arenaria)

(known as marram in New Zealand)

which had replaced the less dense na-

tive grasses, and caused birds to nest

too close to the high tide mark.

Shorebirds, such as the plovers, tend

to nest in the open so they can see

predators approaching. When dis-

turbed they readily leave the nest to

draw the intruder away. With fewer

suitable sites available for nesting in

the foredunes, this leaves only the

beach itself, where losses from wave

action during storms are more likely.

The same problems face the Chatham

Island oystercatcher, which I was

about to start work on, so I was inter-

ested to see what was being done to

remedy the situation for snowy

plover.

Coos Bay has a Habitat Restoration

Area where efforts have been macie

since 1994 to maintain adequate and

protected nested habitat for plovers.

Large-scale marram grass removal in-

volved using a bulldozer to breach ancl

flatten the foredune to open up nest-

ing habitat and restore natural sand

movement between the beach and the

dines. Herbicide, tilling, and repeated

hand-pulling of grass kept the marram

under control, while application of

oyster shells limited sand-blow and

created more attractive nesting habi-

tat for the birds. The beach was roped

off to limit human disturbance and the

duties were fenced with predator-

conscrwition Science News/etter No. 36, 21 February 2000. 7



Figii·c 2. A cloi·-lip of ati

exclosure. Note tile m.ter

shell 11.Scd to stabilisc the und

and provide nesting camou

A.ge.

Figure 3. Snow)· plover chick

juht after being handed.
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proof inesh. As the main predators

were large and the plovers small, tile

mesh was coarse (about 5 cm). When

wildlife rangers found plover nests

they placed predator exclosures

around them, using the same mesh for

the walls and strings over the top to

limit aerial predation (:ilthough the

prc,blem-solving skills of the ravens

meant that some modifications had to

be made to the design). The plovers

could move to and fro through the

mesh.

Paradoxically, although plover num-

hers had increased in Oregon from

1994-1997, productivity had de-

creased. Success would probably have

1, ./ 2#t#7

1

ff i
1

been lower still without the conserva-

tion intervention. At the Coos Bay res-

toration area, the plover nests were

now made in the oyster shell rows of

the opened-up dilnes, whereas previ-

ously tile nests would have been vul-

nerable to being washed away during

high seas. Overall. in Oregon iii 1998,

70% of nests witli predator exclosures

successfully feared young, whereas

onh 6% of unprotected nests were

success ful.

Predator exclosures for (Chatham Is-

land oystercatcher nests aren't practi-

cal, unft,rtunately, because of the rela-

tive size of bird to predators. How-

ever, the DOC Area Office is engaged

in intensive predator control over two

strips of northern coast, and anti-

predator netting is being used on a

fence in one area to limit reitivasion of

mammals and weka from the neigh-

bouring farmland. Productivity was

high in those areas in 1998/99. Since

up to half of oystercatcher egg losses

in the north are a result of high seas, it

is well worth considering a dune res-

toration programme along the lines of

that in Oregon. The dune system these

days is generally a very narrow strip

between the beach and farmland, so

restoration within selected oyster-

catcher territories would have to be

done very carefully so as not to do

more hartri than good. Dune restora-

tion could be a valuable tool to help

build up numbers of this rare species

while re-establishing native dune veg-

etation communities.

Peter Moore

S&R Unit. Tory street.

Consen·ation Science Newsletter No. 36. 21 Fchruari' 2000.
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'After thirteen year.4 in
DOC. ifi Ii:ive Ic:n·ned <inc

ski/1 it'K adjuhtmg to

changi· with out hinting

ati cvclid'-Rob McColl

Rol)'4 .Mob at pia, . including

extras Sonia and Margaret.

The Science Business

Group

(All Staff arc based at Tory Street,

Wellington.)

Rob McColl

Science Business Manager

Rob is responsible for three group, which pro-

vide service and support to DOC science staff

and programmes. The groups presently com-

prisc ten pei-nianent staff and four temporary

or contract workers.

Rob was formerly a wetland ecologist with the

DSIR. working on nutrient enrichment of lakes

and rivers; and Water Quality Manager with

Ministry of Works and Development. advising

on witter pollution research and management.

Rob now oversees the department's science

contt·acting and science support services. lie

retains a special interest in forest manage-

ment. representing DOC on the NZ Forest

Health Research Collaboration and the MITE

Cal·bon Monitoring Steering Committee. Rob

mizintains liaison with a wide range of external

science organisations that provide science in-

foi-mation to DOC.

Science Support Group

Paul Westerbeke

Finance and Administration Matiager

Palll has been With tile department for just un-

der nine years. working niainly in tile areas of

fitiancial anc! adn·linistration support. He leads

tlie Science Support Unit wliicli provides ad-

ministrative, financial and bilililing support

services. Paul has recently been involved in

774% i

V

the Connect 2000 rolic,Lit and is now working

on the impending relocation of Tory Street

staff to new premises. During his time with the

department he has completed a Masters de-

grcc in Social Science Research, with his the-

sis focusing on visitor satisfaction with the 1)9

partn-tent's visitor Centres.

Carol Robson

PA to Managers, Science & Research

Prior to coming to DOC. Carol worked for tile

Wellington Regional Council, where she was

invoh·ed in the operation of the 5 regional

parks. During her 5 nionths with DOC she has

been responsible for assisting and supporting

all Science Managers. Using new and innova-

tive techniques to control them. she niaintains

tracking and nionitoring systems to assist their

efficiency and performance and takes qualitita-

tive diversity measurements to make sure they

do not become a threatened species.

Helen Shand

Reception ancl word processing

1·lelen has been with Science & Research for

ticarly a year. She came in a relicving capaciti

und stayed on part time in a curt·ently vacant

position. Helen previoubly worked f-or the Par-

liamentarv Service.

Mark Stephen
Science Contracts Officer

Mai·k prepares and monitors science contracts

and provides contract nianagement support.

He liaises with a wide range of external sci-

ence providers and maintains extensive

records of current and past research. llc sup-

plics up-to-date forms and templates for ki-

ence planning and colitracting. Mark aims to

establish flilly electronic syst·mh for science

management inforniation.

Mala Nesaratnam

After 10 years on the 1-eception desk at Tory

Street. pitts heing It·avel Clerk for all Tory

Street and SRU staffnation wide, and providing

w 4 11£1- processing services, Maia has now moved

into the contracts area. She helps Mark Stephen

in writing contracts, updating the Science Data-

base. filing, and other dilties as required.

Margaret Wood

Margaret has been with DOC for just over

twelve yearh working as a Human Resource

Officer in the Human Resource and Organisa

tion Division of Head Office. Margaret is tem-

porarily filling an admini.strative clerk slot for a

tew months.
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NOTES AND NEWS Science publications and
Marketing Group

Kaye Green

Publications and Marketing Manager

Kaye has been with DOC since it was formed

in 1987. Before coming to %&R, she was joint

manager of tile Archaeological Unit, NZHPT,

with Jan Coates, and tlien Manager, Protection,

in the Alickland Conservancy. Kaye has de-

grees iii History and Law and twenty years'

practical experience in the archaeology of

New Zealand and Island Polynesia. Kaye's first

job on joining S&R was as co-ordinator of Sci-

ence Publications I'llit. As a result of the re-

cent re-organisation of Science & Research, the

science editing function was separated from

the printing. distribution. and marketing func-

tion, with Kaye responsible for the latter.

Kaye's cunrent job centres around prodtiction,

distribution, and niarketing, editing of the S&R

newsletter ConScience, production :ind distri-

bution for tile Biodiversity Recovery Unit and

Conservation Sciences Len' Reports. A current

output project is developing a niarket-led basis

for science publications.

Sarah Vaughan

Publications and Marketing Officer

Sarah develops new marketing tools lind runs

iii! aspects of the sale and diAtribution of indi-

vidual orders. Sarah nianages a database of

1)()C science publications. maintains our sci-

ence publications on the Intranet and is work-

ing with the Chief Science Editor to develop

science publications marketing on the Intranet

and the Web.

Herman Weenink

Publications Clerk

Herman niaintainsour equipment and assists in

the dispatch of publications. Iii his spare time

Herman makes bat boxes and other electronic

surveillance gear for DOC staff.

Sonia Nesaratnam

Casual Publications Support

Sonia works as needed (a lot) in her spare time.

Her real job is studying for a BCA :it Victoria

Universitv.

lan, 1.,·nette, and Geoff.

Science Editing Group

Jaap Jasperse

Chief Science Editor

As Chief Science Editor. .laap continually chat-

lenges his own adage: Perfection iii print is a

contradiction iii terms'. With his team of two

expert science editors on stal'f (Lynette

Clelland, Ian Mackenzie), plus another on con-

tract (Geoff Gregory) he likes to process

nianiscripts efficiently, with quality, to the

publication stage-both iii print and on the

Intranet. A Dutch Doctoral Degree in Biology,

a Phi) in Communication Studies, many years

as a science journal editor and several its ali

information technologist are proving useful :it-

tributcs for coping with content and tools of

the job. Enough said Jaap featured iii

Conk·junce about a year ago (I)ccember 1998

issue): he has since maile good his promise to

partic*ate in tile Taupo cycle challenge as

part of a DOC relay team.

Jaap and his team have been busy expanding

and perfecting tile system for handling manu-

scripts. improving quality control, and upgrad-

ing the science database.

Ian Mackenzie

Science Editor

Ian studied geology and archaeology, and has

a post-graduate Diplonia in Library Studies

from the National Library of New Zealand. Att

tel several career false starts in banking, teach-

ing, and librarianship, he began science edit-

ing iii 19-1 with the DSIR. This mostly in-

volved geological and cartli science editing,

f

10 Conscrivition Science Newsletter No. 36. 21 Febritarv· 2000.



including the editor·ship of the New Ze:11:ind

./ournal of Geology und (;cophy.vics. He tarted

iii a job-share editing position (50%) with Sci-

ence & Research, DOC, in 1991. Much of Ian's

job satisfaction comes from thi design, layout,

and physical creation of a book. so the NZAA

Monograph 23: Arch,ic·ologic:,/ site recording

in New 7.cal:ind (recently published) was an

exciting challenge for him. hui'S hobby inter-

ests are gardening and collecting fine art.

Lynette Clelland

Science Editor

After comp le ting a BSC lic)nours degrce iii gec,1-

ogy at Victoria University. Lvnctte worked for

DSIR for 13 years, ll years iii the (;cothermal

Co-ordination Group and 2 years as an editor

for the Geological Survey. She started working

for I)()(. in 199·L initially job-sharing w·ith Ian

Mackenzie and then full-time. Lynette edits pa-

pers and reports submitted b> staff and con-

tractors. and lays out reports to be published

by S&]t. Most of her time is spent on contract

reporth that arc published as part of the Sci-

ince tor C.'017.run·:ition and DOG Technical Se-

rics. She also regiilarly edits text, for the post-

en produced by Chris Edkins and produces

other stand-alone reports.

Geoff Gregory

Contract Editor

Geoff docs freelance editorial and science

writing work zinder contract to a range of'

DOC units, and h part of the S&11 editorial

team. On carly retirement from the [listitute of

Geological and Nuclear Sciences (GNS) six

years ago, he set up his own small conip:iny,

Word Therapy. His recent work has been f'or a

diverse range of organisations, including DC)C,

Institute of Professional Engineers NZ, (iNS.

the Royal Society of NZ. and the Earthquake

Commission. Before freclaticing, Geoff had

been a science editor and/or information of-

ficcr in a range of science publishing organisa-

tic>ns, including NZ Geological Sitivey, Sci-

ince Information Division of DS[R, the Open

University (UK), the Society of Chemical In-

dtibtry (London), and tile Commonwealth Agri-

ctiltural Bureaux. Geoff has ati MA from Ox-

ford University. with an honours degree iii for-

estry supported by botany. chemistry, :ind ge-

(11 (,g)

NEW

PUBLICATIONS

New from Science & Research Unit

DOC Technical Series

Henderson, R.J., O'Connor, C.E.;

Morgan D.R. 1999. Current prac-

tices in sequential use of possum

baits. Department of Coilse}·patton

Technical Series 22. 67 p. %22.50

incl. GST.

Fitzgerald, G. 1999.Community in-

volvement in conservation man-

agement issues.A New Zealand ac-

tion research project. Department

€lf Consert,alion Teel.mical Series 21,

59 p. $22.50 incl. GST.

Blackford, C. 1999. Methodology for

evaluating DOC's public awareness

activities. Department of Couservar

tion Technical Series 19. 66 p.
$12.50 incl. CIST.

Science for Conservation

Hutcheson, 1 1999. Characteristics

of Mapara insect communities as

depicted by Malalse trapped bee-

tles: changes with tlme and ani-

mal control. Science.for Coliserva-

tion 135. 21 p. $12.50 incl. GST.

Department of Conservation 1999

Progress in mammal pest control

on New Zealand conservation

lands. Science for Conservation

127.74 p $22.50 ind. GST.

Threatened Species Recovery

Plan

Innes, J.; Flux, I. 1999. North Island

kokako recovery plan. 77),·eate,zed

Species Recovery Plan 30. 52 r

$15.00 incl. GST.
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NEW PUBLICATIONS Science Posters

Wilkinson, I.; Childerhouse, S.;

Duignan, P.J.; Gulland, F.M.D. 1999

Infanticide and cannibalism in

the New Zealand sea lion. Science

poster 27.

Joint DOC/Niwa Publications

Boubee, J., Jowett, I.; Nichols, S.;

Williams, E. 1999. Fish passage at

culverts: a review, with possible

solutions for New Zealand indig-

enous species. 118 p. (incl. 11 col-

our pages and "Culvert" programme

for PC on tloppy disc.) $35.00 incl.

GST.

Rutherford, J.C.: Davies-Colley, R.J.;

Quinn, J.M.; Stroud, M.J.; Cooper,

A.B. 1999. Stream shade: towards a

restoration strategy. 161 p. (incl. 9

colour pages.) $45.00 incl. GST.

Conservation Advisory Science

Notes

Childerhouse, S. 1999. Fifty-first

meeting, Scientific Committee of

the International Whaling Com-
mission. Conservation Advisory Sci-

ence Note 270. 11 r $3.50 incl. GST.

Reid, H.; Jones, P. 1999.

Organochlorine contaminants in

northern royal albatross from
Taiaroa Head, Otago Peninsula.

Conservation Advisory Science Note

269. 15 p. (incl. 1 colour page.) $4.50

incl. GST.

Berry, C. 1999. Potential interac-

tions of hedgehogs with North Is-

land brown kiwi at Boundary
Stream Mainland Island. Conserva-

tion Advisory Science Note 268.22 p

$3.50 incl. GST.

Hendra, R. 1999. Seasonal abun-

dance patterns and dietary prefer-

ences of hedgehogs at Trounson
Kauri Park. Conservation Advisory

Science Note 267. 12 p. $3.50 incl.

GST.

Andrew, N.L.; Macl)iarmid, A.B. 1999.

Sea urchin fisheries and potential

ecological interactions with a kina

fishery in Fiordland. Gonscruition

Advisory Science Note 266. 12 p.

$3.50 incl. GST.

Nairn, LA. 1999. Ruapehu crater
rim inspection 13 April 1999: De-

velopments since 1997. Conserva-

tion Advisory Science Note 265. 11 p

(incl. 3 colour pages.) $6.50 incl. GST.

Trotter, M.; McCulloch, B. 1999. Im-

pact of a planting programme on

historic and archaeological sites

ofQuail Island, Lyttelton Harbour.

Conservation Advisory Science Note
264. 19 p. (incl. 2 colour pages.) $5.50
incl. GST.

McDowall, R.M. 1999. Migration

season of whitebalt or giant
kokopu, Galaxias argenteus. Con

servation Advisory Science Note 263.

9 p. $3.50 incl. GST.

Boon, W.M.; (:hambers, G.K.,

Daugherty; C.H. 1999. Genetic

analysis of Forbes' parakeet

CCyanoramphus forbest). Conser-
vation Advisory Science Note 262.6

p. (incl. 2 colour pages.) $5.50 ind.

GST.

Spurr, E.B. 1999. Toxicants for con-

trol of stoats (Mustela erminea).

(Conservation Advisory Science Note

261. 8 p. $3.50 incl. GST.

MeBreen, K. 1999. Survey of local-
ised kamahi (Welnmannia

racemosa) dieback in Tongariro
National Park. Conservation Advi-

sory Science Note 260. 17 p $3.50

incl. GST.
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