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1 Introduction

The biodiversity monitoring toolkit has been developed to cover biodiversity
information needs and to enable land and habitat management decisions to be made
at both regional and local scales.

2 Background

The New Zealand biodiversity strategy (2000) outlines the role local and national
government agencies have in the management and protection of native biodiversity.
horizons.mw has a role in providing regional biodiversity information and in
promoting the sustainable management of native biodiversity on private land
(Regional Biodiversity Position Paper December 2001, File No: PP0211).

3 Purpose

The Biodiversity Monitoring Toolkit is designed to rapidly assess and compare
biodiversity state, pressure and response indicators as well as ecosystem functions of
native habitats.

4 Survey Methodology

The biodiversity monitoring toolkit consists of four monitoring modules that can
provide regional and local biodiversity information.  These are:

1. Spatial information layers: Land resources inventory; Regional Ecosystem
classification; Ecosat

2. Rapid ecological assessment sheets
3. Distance sampling sheets
4. Quickplot monitoring sheets.

Spatial biodiversity information is accessed from:

·  The 1:50,000-scaled land resources inventory (LRI) provides substrate
information including aspect, slope, soil classification and geology.

·  The regional ecosystem classification applies LRI derived information to
define ecosystems with a common heritage or similar ecological functions.

·  Environmental Domains applies recent climatic data as well as substrate
information to define domains with similar plant-growth conditions.

·  Aerial photos and topographic maps are useful to identify monitoring sites in
the field in relation to GPS site co-ordinates.
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·  The Land Cover database is a satellite image-derived spatial classification
system that delineates 4 forest classes at 1 ha resolution.  Frequent
misclassifications in hill country and misclassifications of scrub and wetlands
compromise its accuracy and usefulness.

·  Ecosat is a high-resolution satellite image-derived spatial classification system
that accurately depicts native habitat shape and class (due by 2003).

Rapid ecological assessment sheets are designed to capture biodiversity information
at the regional and district scale. It records the habitat's structure, it's main
composition and threats, suggesting management options and contributing to
decisions on regional biodiversity management priorities.

The distance sampling sheets are designed to collect data on the abundance of
important native plant and animal species to deliver information on a habitat's
ecological functions.  Such information is necessary for significant sites and to assess
management options for prioritised sites.

Quickplot monitor ing sheets are designed to record changes over time and will be
used to track the effectiveness of halting the decline of native biodiversity values at
priority and managed sites (environmental grants or covenants).

The Biodiversity monitoring toolkit corresponds to ecoBase data tables and data
entry wizzards.  Spatial and structural habitat information are combined with
abundance monitoring of key plant and animal species, site management and pest
population information, and will provide robust baselines for management decisions
and trend analysis.

Regional biodiversity information will become increasingly available, as ecoBase
queries deliver specific data sets for analysis in conjunction with increasingly robust
spatial information such as ecosat.
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5 Monitoring Plan

MONITORING PLAN

Habitat areas involved:

Plan prepared by
Why do you want to monitor?
Broad objective1:

Monitoring questions

Precision required

Indicators and measurement
Indicators2

Measurement methods3

Measurement protocol

Design
How will change be examined?  (BACI (before-after, control-impact), treatment and non-treatment areas, etc)

Marked or unmarked plots?

Sample size

Sample selection (systematic, random, stratification, etc – explain field layout)

Field trail design

Fieldwork
Fieldwork

Timing

Resources

Particular requirements

Analysis and data storage
Proposed analysis

Proposed storage of records

                                                
1 Refer to glossary of terms
2 Species, habitats, triggers for management.
3 Rapid assessment, distance sampling, plot sampling, operational monitoring.
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6 Biodiversity Site Assessment Profile

Ecosystem4: Observer:
Qualification:
Experience:

Resident: Address:

Name site: GPS
N
E

Site ID:

Ecosat/LCDB/
Aerial
information

Rapid Ecological
Assessment

Distance sampling Quick Plot Other:Methods:

Available
information

Date
YMD

Org/
Observ
er

Date
YMD

Org/
Observer

Date
YMD

Org/
Observer

Date
YMD

Org/
Observer

Date
YMD

Org/
Observ
er

Habitats and
tier structure

� � � � �

Plants � � � � �

Phenology � � � �

Native
animals

� � � �

Plant pests � � � � �

Animal pests � � � � �

Management
guidelines

� � � �

                                                
4 Specify: 1) REC for Regional Ecosystem Classification. 2) ED: Environmental Domain. 3) ER for Ecological Region /
District.
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7 Rapid Ecological Assessment5

Wetland �
�

Seasonal                        Days per year
Permanent:
Variability:          area(ha):              water level (m):

Inundation state:
water surface (ha):
water depth (m):

Fencing 4
3
2
1

No fencing
Some fencing (one side, large breaks) %
Mostly fenced  (areas where stock access is likely) %
Secure, intact fencing around entire perimeter %

Notes:

Compare  field assessment !
Animal/ Plant
pest problems

�
�

Plant Pests:
Animal Pests:

Notes:

Tenure: 4
3
2
1

Public property
Maori land
Private property
Leased

Date of occupancy:

Protection status 9
8
7
6
5
4
3
2
1

No legal - no managed protection (pest control)
Reserve (TLA) - no managed protection
Covenant (QEII) - no managed protection
Reserve (DoC) - no managed protection
No legal protection, but fenced and/ or pest controlled
Agreement, contract (RC) and managed protection
Reserve (TLA) managed protection
Covenant (QEII) and managed protection
Reserve (DoC) and managed protection

Year protected:

Area legally protected (ha):

Protection measures:

Matrix land-use 9
8
7
6
5
4
3
2

1

Dairying / Cropping
Sheep and Beef
Urban subdivisions
Garden; Parkland
Open space; Bare land; Recreation land
Fire climax forestry (Pinaceae; Myrtaceae)
Coastal Dunes
Permaculture tree lands; sustainable shelterwood
forestry, planted natives
Indigenous forest / scrub

Production method:
Organic / Conventional

Drainage �
�
�
�

Open drains            Depth (m) :
Tile, mole drains
Bores
Irrigation

Notes:

Artificial constr.
around in-outflow

�
�
�

Dams
Weirs
Culverts

Notes:

Compare  field assessment !
Site visit �

�
�
�
�

Free access granted
Appointment made (see comments)
Access permit required
Call again for exact appointment
Access denied!

Comments:

Owner’s
comments:
e.g. Efforts being
made

�  feedback requested

                                                
5 Preparatory assignment.  Query GIS, ecosat, agribase, cadastral information, phone / email landowner.
Obtain aerial photocopy, topographic sitemap.
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7.1 Ecosystem /Habitat

Wetland type : �  Coastal �  Estuarine �  Riverine �  Lacustrine �  Palustrine �  Artificial

Code Wooded / Treefern habitats
A

Code Grass, herb, moss habitats
B

Code Bare habitats
C

1 Podocarp forest 20 Herbaceous wetland 40 Rocky coast
2 Broadleaved forest 21 Flaxland (Phormiaceae, Liliaceae, Iridaceae) 41 Sand coast, Dunes
3 Beech forest 22 Reedland (Typha sp) 42 Lagoon
4 Podocarp-broadleaved. forest 23 Sedgeland (Uncinia, Carex, Cyperaceae) 43 River mouth
5 Podocarp-broadleaved-beech forest 24 Rushland (Restionaceae, Juncaceae, Pingao) 44 River, Riverbed

6
Kanuka–Manuka forest
(Kunzea Leptospermum)

25
Grassland
(Ammophila, Spinifex, Bush rice grass, Poaceae…)

45 Lake

7 Fire climax (Pinus, Eucalyptus spp) 26 Tall grasses>1m(Cortaderia) 46 Pond
8 Deciduous woodland 27 Tussockland (Chinochloa) 47 Stream
9 Parkland (spaced plants) 28 Agricultural land (pasture, cropping) 48 Cliff, Bluff, Gorge

10
Wetland forest
(Pukatea, Kahikatea, Swamp Maire)

29
Saltmarsh (Leptocarpus similes, Sarcocornia, Juncus
maritimus, Baumea junca, Cyperus ustulatus…)

49 Rockland

11 Shrubland (Olearia, Hebe) 30 Eelgrass meadows (Zostera) 50 Stone/Gravel fields
12 Scrub (regen.) 31 Algae fields 51 Sand flats
13 Tree fern land (Cyathea, Dicksonia) 32 Cushionfield 52 Mud flats
D Others 33 Fernfield (Pteridium esculentum) 53 Island
60 Roads, railways 34 Moss and Clubmossfield 54 Peatland
61 Urban subdivisions 35 Lichenfield
62 Others 36 Herbfield

Site Lay- Out
Unit:

U, E or M6
Category:

A, B, C or D
Code

(1 to 62)
(tick if) Exotic Planted / Wildings

Habitat area
estimate7 Fencing8

� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W
� P / W

                                                
6 Tessellated habitat types within site ‘S’  = S(Ui, Ei). U= Unit, E= Ecotone, M= Matrix.
Define subunits if necessary (e.g. U1.1, U1.2, U1.3 subunits of U1).
7 Habitat area estimate categories: Z > I km2 (>100 ha or1000x1000m); Y 100 ha-25ha (500x500m); X 25ha-10 ha
(200x500m); W 10 ha-5 ha (200x250m); V 5 ha-1 ha (100x100m); U 1ha-1acre(=0,4ha or 40x100m); T 1acre-1/4
acre(20x50m); S 1/4 acre-town house (10x10m); R town house-dining room (5x5m); Q (< 5x5m).
8 1 Secure intact fencing around entire perimeter. 2 Mostly fenced (areas where stock access is likely). 3 Some fencing (One
side, large breaks). 4 No fencing.
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7.2  Climatic conditions during the visit

Humidity

Dry
Moist
Mist
Fog
Rain

�
�
�
�
�

Clouds

Clear
-1/3 Cumulus
-2/3 Cumulus

Cirrus
Alto stratus

Stratus
N-stratus

�
�
�
�
�
�
�

Winds

Calm
Light breeze (leaves)

Breeze (twigs)
Windy (branches)

Storm (trees sway)

�
�
�
�
�

Temp
(oC)

Hot > 25
Very warm 20-25

Warm 15-20
Cool 10 - 15
Cold 1 - 10

Frost < 0

�
�
�
�
�
�

Tide Level (for Estuaries) �           Ongoing �                 High �         Outgoing �                    Low

7.3 Photopoints

Mark photopoints on Aerial photo by cross.                            Indicate direction of photographs taken by arrow.
Peg placed at site: �  Yes    �  No                                               Photo of setup taken �  Yes     �  No

GPS ID Photo
No Description

GPS
E / N

Compass
Bearing

Zoo
m

Descr iption of the site :

Comments
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7.4  Habitat structure and function

Estimate Species Abundance (Cat: by area9 or number10; or as % cover).
List most common and key plants (see Appendix.  Use 6 letter italic abbreviations.)

Emergents
Climbers /
Epiphytes

Canopy Sub-canopy Ground

Unit Speci
es

H
(m)

Cat Species H
(m)

C
at

% Species H
(m)

Cat % Species H
(m)

Cat %

                                                
9 Estimate area covered by abundant species: Z > I km2 (>100 ha or1000x1000m); Y 100 ha-25ha (500x500m); X 25ha-10ha(200x500m);
W 10 ha-5ha (200x250m); V 5 ha-1ha(100x100m); U 1ha-1acre(=0,4ha or 40x100m);
T 1acre-1/4acre(20x50m); S 1/4 acre-town house (10x10m); R town house-dining room (5x5m);Q (< 5x5m).
10 Estimate abundance category by number: ����  £ 5 specimen; ���� = 5-10; ���� = 10-20; ���� =20-50; ����  ³  50.
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7.5 Wetland Connectivity (surface water)

No Perm
anenc

e12

Substrat
e13

Velocity
14 Waterfalls15 Weirs 11 Dams 11 Culverts

Perched16

Native fish
migration
barriers17:

I1 H(m): H(m): H(m): H(m): Cat:……No:

I2 H(m): H(m): H(m): H(m): Cat:……No:

Inflow(s)11

I3 H(m): H(m): H(m): H(m): Cat:……No:

Comments :

No Perman
ence8 Substrate9 Velocity

10 Waterfalls18 Weirs 14 Dams 14 Culverts
Perched 12

Native fish
migration
barriers 13

O1 H(m): H(m): H(m): H(m): Cat:……No:

O2 H(m): H(m): H(m): H(m): Cat:……No:

Outflow(s)7

O3 H(m): H(m): H(m): H(m): Cat:……No:

Comments :

7.6 Ecotone Intactness

Lakes and ponds

Habitat code
% of

circumference
Ecotone width

(m)
E.I . Score

(1-6)
E.I scores :

Pristine (water to >100m native veg)                               6
Natural (water to <100 m native veg)                              5
Mainly native (water - native veg – exotics)                   4
Intersected native (Water – exotics – native veg)            3
Mainly exotic (water-native veg ; exotics / pest exotics) 2
Exotic plant/ pests (water – exotics)                                 1

Rivers and streams
Left Bank (facing downstream) Right Bank (facing downstream)

Habitat code % of length
Ecotone

width (m)
E.I . Score

(1-6) Habitat code % of length
Ecotone

width (m)
E.I . Score

(1-6)

                                                
11 Identify (Ix and Ox) on the aerial photo (Arcpad GIS file).
12 A = Reliable flow; B = Un-reliable flow, annual desiccation. C = Infrequent (high rainfall only)
13 Name most to least common substrate type: Rocks, Pebbles, SAnd, Silt; Mud.
14 Fast <3 sec/m. Medium 3-5sec/m ; Slow >5 sec/m.
15 Show height of several barriers in order:  Upstream from “ inflow”.
16 Culvert outlet:  Perched more than 10 cm above water level is a permanent barrier to most native fish.
17 Categories: A= No barriers; B = Barrier at low flows; C = Permanent barrier for most native fish.
18 Show height of several barriers in order:  Downstream from “outflow”.
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7.7  Fauna Presence Card

Birds: record native and exotic species within the habitat patch: give number (preferably) or
tick.

Species Seen Heard
Other

reports19 Unit(s) Species Seen Heard
Other

reports
Unit(s)

Australasian Gannet Morepork
Banded dotterel Mute swan
Banded rail NZ dotterel
Bar-tailed Godwit Paradise Shelduck
Bellbird Peacock
Bittern Pheasant
Black backed gull Pied shag
Black billed gull Pied stilt
Black shag Pipit
Black swan Pukeko
Blackbird Red billed gull
Black-fronted Dotterel Red poll
California quail Robin
Canada Goose Rock (domest) Pigeon
Caspian tern Rook
Cattle Egret Royal Spoonbill
Chaffinch Scaup
Coot Shining cuckoo
Cuckoo shining Shoveller duck
Dabchick Silver eye
Eastern Rosella Skylark
Falcon Song thrush
Fantail Spotless crake
Fernbird Starling
Goldfinch Tomtit
Greenfinch Tui
Grey duck Turkey
Grey Teal Turnstone
Grey warbler Variable oystercatcher
Harrier hawk Welcome swallow
Hedge sparrow White Faced Heron
House sparrow White Heron
Kereru White-fronted tern
Kingfisher Whitehead
Knot Wrybill
Little black shag Yellowhammer
Little shag Wrybill
Magpie
Mallard duck Others :
Marsh crake
Masked Lapwing

Other Fauna (or birds if only signs are observed)
Species Name Heard Seen Sign Observed (describe) Other reports Unit(s)

                                                
19  Owner’s observations (or other people). Try and report only reliable observations.
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7.8 Threats

Plant Pests (See attached list)
Abund.20

Unit Species
Height

(m) Ca
t

%
Distr i

bution21
Adult / juv

ratio
Access to
the site22 Descr iption / comments

% juv
% ad

% juv
% ad

% juv
% ad

% juv
% ad

% juv
% ad

Animal threats (stock and / or wild pests)
Impact

AreaUnit Species Nature of
damage /
threat24

Ser iousness25

Cat %

Current
Management

Fencin
g23 Descr iption / comments

Yes / no
Nature:

Yes / no
Nature:

Yes / no
Nature:

Yes / no
Nature:

Human Usages
Impact

AreaUnit
Activity

26
Nature of
damage /

threat

Ser iousness

Cat %

Current
Management

Descr iption / comments

Yes / no
Nature:

Yes / no
Nature:

                                                
20 Abundance by area category, number category or % of cover.
21 1 = One small patch; 2 = Locally scattered; 3 = Local patches; 4 = Scattered throughout; 5 = Patches throughout; 6 = Common throughout.
22  1 = Difficult access, several kilometres from roads, no easy helicopter landing sites; 2 = Several kilometres to road, but good helicopter landing site ; 3 =
Short walk from 4WD access ; 4 = Short walk from road suitable for two-wheel drive ; 5 = Vehicle access right to the site
23 1 = Secure intact fencing around entire perimeter; 2 = Mostly fenced (all areas where stock access is likely; some small recent breaks); 3 = Some fencing
(one side, poorly maintained or large breaks); 4 = No fencing.
24 Examples: browsing, trampling, erosion, trees chopped, destruction of riparian cover, barriers to fish migration, birds disturbed on nesting
sites….
25  1 = No evidence; 2 = signs; 3 = moderate; 4 = High; 5 = Major
26 Examples: earthworks; rubbish dumping; waterways works; clearing; drainage; tramping; shooting; recreational vehicles…
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Yes / no
Nature:

Yes / no
Nature:
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7.9 Recommended Management Priorities

Threats, Impacts Site Management Plan
Priority16 Total mitigation 80 / 20 goal Comments

Cattle � 1         � 2         � 3 � �

Sheep � 1         � 2         � 3 � �

Goat � 1         � 2         � 3 � �

Deer � 1         � 2         � 3 � �

Rabbit, Hare � 1         � 2         � 3 � �

Possum � 1         � 2         � 3 � �

Predators (specify) � 1         � 2         � 3 � �

Human visitor impacts � 1         � 2         � 3 � �

Plant pests:(Edge) � 1         � 2         � 3 � �

Plant pests: (Interior) � 1         � 2         � 3 � �

Extinction dept27 � 1         � 2         � 3 � �

Native regeneration failure28 � 1         � 2         � 3 � �

Other (specify) � 1         � 2         � 3 � �

Site Management strategy
Priority
(1-3)

Contacts / Comments

Environmental education (VBA)

Fencing (stock-control and regeneration space)

Site plan (remedying pests; regeneration failure)

Catchment plan (remedying extinction dept)

Visitor Management

Other

Rapid ecological assessment of context (Baseline)

Distance monitoring (Ecosystem function)

Plot monitoring (Change)

7.10 Owner comments

Environmental
Awareness (EA) and
Attitude (AT)

5
4
3
2

1

No EA, Confronting AT (Plan to clear bush; drain site)
Some EA / Indifferent AT
Some EA / Co-operative AT
Good EA / Co-operative AT (interested in native ecosystem
functions and sustainable farm production)
Good EA / positive AT (efforts already made and keen to
enhance further)

Recommendation17 / Comments:

�  Confidentiality requested

                                                
16 1 = Immediate action required; 2 = Action required within 2 years; 3 = Action required within 5 years.
27 Existing native populations are small and vulnerable (for example a few Matai; Rata; Robins)
28 Space for native regeneration limited or threatened.  Few juveniles despite an adult population
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APPENDIX: Key plants provide shelter and food from autumn to early spring.

Emergent Climbers / Hinau (Eladen) 5finger; Lancewds (Psespp)
Epiphytes Pokaka (Elahoo) Kohuhu (Pitten)
Kahikatea (Dacdac) Tree fuchsia (Fucexc) Lemonwood (Piteug)
Matai (Prutax) Pidgeon wood (Hedarb) Cabbage trees (Corspp)
Miro (Prufer) Kohekohe (Dysspe) Ngaio (Myolae)
Rimu (Daccup) Five finger (Psearb) Marbleleaf (Carser)
Totara (Podtot) Maire (Nesspp) Wineberry (Ariser)
N. Rata (Metrob) Rewarewa (Kniexc)
Rewarewa (Kniexc) Nikau (Rhosap) Ground
Rata vine (Metful) Beeches w. scale insect (Notsol; Nottru) Regenerating key plants
Supplejack (Ripsca) Kawakawa (Macexc)
Mistletoes (Ilemic; Pertet) Sub-canopy/Edge Mapau (Myraus)
Shining broadleaf (Griluc) Miro (Prufer) Poroporo (Solavi)
Perched lilies (Astspp; Colhas) Kaikomako (Pencor) Mingimingi (Leufas;Cyasp)

Nikau (Rhosap) Coprosma (Copspp)
Canopy Broadleaf (Grilit) Pepper tree (Pseaxi)
Miro (Prufer) Kowhai (Sopmic) Korokia (Corspp)
Titoki (Aleexc) Tree fuchsia (Fucexc) Karapapa (Alspus)
Tawa (Beitaw) Coprosma (Copspp) Rohutu (Lobobc)

Rhabdothamnus (Rhasol)

WETLAND INDICATOR species

Emergent Yellow podocarp - Halocarpus biforme Dwarf cabbage tree - Cordyline pumilo
Kahikatea - Dacrycarpus dacrydioides Yellow silver podocarp - Lepidothamnus

intermedius Climbers / Epiphytes
Pukatea - Laurelia novae-zelandiae Silver podocarp (Manoao colensoi) Kowharawhara - Astelia spp
Swamp Maire - Syzygium maire Twiggy tree daisy - Olearia virgata Kahakaha – Collospermum spp
Silver podocarp - Lagarostrobos colensoi Manuka - Leptospermum scoparium
Mountain cedar - Libocedrus bidwillii Cabbage tree - Cordyline australis Sub canopy
Kawaka - Libocedrus plumose Mountain cabbage tree - Cordyline indivisa Kotukutuku (tree fuchsia) – Fuchsia

excorticata
Coprosma rotundifolia

GRASS AND HERB SWAMPS

Emergent Carex virgata Ground Floating / Submerged
Carex secta Scirpus lacustris Thelymitra venosa
Cortaderia toetoe Eleocharis sphacelata

Juncus pallidus
Canopy Carex geminata
Phormium tenax Hierochloe redolens
Typha spp. Nertera balfouriana

VEGETATED PEATLANDS

Canopy Nertera balfouriana Droscera arcturi
Bog podocarps (Mancol; Lep int; Halbif) Ground Floating / Submerged Droscera stenopetala
Myriophyllum pedunculatum Empodisma minus Corybas unguiculatus
Arbotanella caespitosa Leptocarpus similis Donatia Novae-zealandiae
Celmisia graminifolia Chinocloa rubra Gleichnia dicarpa
Oxalis lactea Droscera spathulata Sphagnum Lycopodium

Droscera binata

                                                                                                                                         
17 e.g. Environmental Award, Environmental Grants, Environmental Education, Regulation
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Plant Pest List

Status Species Status Species
Common name Scientific name Common name Scientific name

RCP African Love Grass Eragrostis curvula CONT Australian Sedge Carex longebrachiata
RCP Alligator weed Alternanthera philoxeroides CONT Blackberry Rubus fruticosus
RCP Californian. Bullrush Scheonoplectus californicus CONT Boneseed Chrysanthemoides monilifera
RCP Cathedral bells Cobaea scandens CONT Broom Cytisus scoparius
RCP Chinese pennisetum Pennisetum alopecuroides CONT Californian Thistle Cirsium arvense
RCP Dysophylla Buddleja dysophyla CONT Gorse Ulex europeaus
RCP Evergreen Buckthorn Rhamnus alaternus CONT Heather Calluna vulgaris
RCP Nassella Tussock Nassella (or Stipa) trichotoma CONT Nodding Thistle Carduus nutans
RCP Purple Loosestrife Lythrum salicaria CONT Old man's beard Clematis vitalba
RCP Pyp Grass Ehrarta villosa CONT Perennial Nettle Urtica dioica

RCP
Sagittaria Sagittaria graminea ssp

platiphylla
CONT Plumeless Thistle Carduus aconthoides

RCP Senegal tea Gymnocoronis spilanthoides CONT Ragwort Senecio Jacoaea
CONT Variegated Thistle Sylibum marianum

DCP Spartina Spartina spp CONT Wild ginger species:
DCP White Bryony Bryonia cretica ssp dioica CONT Kahili Ginger Hedychium gardnerianum

CONT Yellow Ginger Hedychium flavescens
OCP African Feather Grass Pennisetum macrourum
OCP Pinus contorta Pinus contorta SURV Banana passionfruit Passiflora mollissima
OCP Darwins Barberry Berberis darwinii SURV Blue Morning Glory Ipomoea indica
OCP Woolly nightshade Solanum mauritianum SURV Chilean Flame Creeper Tropaelum speciosum

SURV Chilean Rhubarb Gunnera tinctoria
SSP Barberry Berberis glaucocarpa SURV Climbing asparagus Asparagus scandens
SSP Bl.passion flower Passoflora caerulea SURV Climbing spindleberry Celastrus orbiculatus

SSP
Boxthorn Lycium ferocissimus SURV Coastal Wattle / Sydney

Golden Wattle
Acacia sophorae/ longifolia

SSP Brush wattle Paraserianthes lophantha SURV Egeria Egeria Densa
SSP Elder Sambucus nigra SURV Grey Willow Salix cinerea
SSP Ivy Hedera helix SURV Hornwort Ceratophyllum demersum
SSP Jap. Hon.suckle Lonicera japonica SURV Japanes Walnut Juglans ailantifolia
SSP Jasmine Jasminum polyanthum SURV Lagarosiphon Lagarosiphon major
SSP Pink Ragwort Senecio glastifolius SURV Madeira vine Anredera codifolia
SSP Sycamore Acer pseudoplatanus SURV Moth plant Araujia sericifera
SSP Wandering jew Tradescantia fluminensis SURV Mugwort Artemisia verlotiorum

SURV Nut Grass/Purple
nutsedge

Cyperus rotondus

SURV Pampas & Purple
Pamp.

Cortaderia selloana, C. jubata

SURV Parrot’s Feather Myriophyllum aquaticum

RCP.= Regional (Horizons.mw) Control Pest;
DCP = DoC Control Pest;
OCP = Occupier Control Pest;
SSP = Significant site pest;
CONT = Containment Pest;
SURV = Regional and National Surveillance Pest.

All plant pests in grey cells must be reported to Plant Pest Management Officers.
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8 Distance Sampling

Distance sampling generates data on species abundance.  Abundance data on key or
indicator species provides information on the ecological functions of a native habitat.
Distance sampling is a type of survey, which can be either a Line Transect, Point
Transect or Cue Count survey.

The distance measurements - that is the type of distances that were measured in the
field.  For line transects this can be perpendicular distances or radial distances
together with the angle of the object relative to the trackline.  For point transects and
cue counts only radial distances are measured.
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8.1 Upper Tiers (Note key plant species and distance to transect).

Mh Mh Mh

Hr Hr Hr

Total number, % cover of 
ha

Transect A

Start

E

N

End

E

N

Transect B

Start

E

N

End

E

N

Transect C

Start

E

N

End

E

N

Transect D

Start

E

N

End

E

N

Transect E

Start

E

N

End

E

N

Pest Effects
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Description

4

Very sparse foliage, many large 
holes, dieback > 65 % (FC < 
35%)

3

Foliage sparse in some areas, 
canopy holes common.  
Considerable dieback (FC 45-65%)

Sub-canopy (5m)
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Abundant dense foliage over 
whole canopy, no canopy 
holes (FC > 95%)

2

Foliage mostly dense, 
occasional dieback (FC 75-
85%)
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8.1.1 Lower Tiers (Note key plant species and distance to transect).

Tie r  Cond it ion  

Mh M h M h

Hr Hr Hr

To tal number, % 
co ver o f ha
Transect A
Start
E
N
End
E
N
Transect B
Start
E
N
End
E
N
Transect C
Start
E
N
End
E
N
Transect D
Start
E
N
End
E
N

Transect E
Start
E
N
End
E
N

Pes t Effec ts
D e s c r i p t i o n

4
No  bro wse palatable 
species 45cm-1.35m.  
Under-sto rey bare

3 2 1

Clim ber s , Ep iphytes

Very few bro wse palatable 
species 45cm-1.35m.  
Scattered seedlings o f less 
palatable species

M o derate bro wse 
palatable species 
and o ther species 
present

A bundant bro wse 
palatable species and 
o ther species present

Under -s to r ey Gr ound-t ie r

Mean height 
(Mh, metres) 
Height range 
(Hr, metres)
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8.2 Pests (Note plant pests and distance to transect).

To tal number; % 
cover / ha
Transect A

Start

E

N

End

E

N

Transect B

Start

E

N

End

E

N

Transect C

Start

E

N

End

E

N

Transect D

Start

E

N

End

E

N

Transect E

Start

E

N

End

E

N

P e s t  E f f ec t s

Stock

D e s c r i p t i o n

4 4 3

A bundant 
fresh sign 
(droppings, 
majo r tracks 
and prints)

Commo n 
fresh sign 
but 
scattered

2

Sign 
uncommo n, 
o ften o ld

1

No  sign

M ean height (m) 

Height range (m)

Climbers 
Ground 
Co ver     
M h:          
Hr:

Trees / 
Shrubs

3 2 1

Very 
co mmon, > 
50% under-
sto rey o r 
canopy 
co ver

Co mmon, 10-
50% under-
sto rey o r 
canopy co ver

Occasional, 
up to  10% 
understo ry o r 
canopy co ver

No ne present

P lan t  P e s t sT ie r  C o n d i t i o n  P la n t  P es t s A n im a l  P es t s
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8.3 Bird Abundance

Circle predominant vegetation types: Approach / Notes
Natives: B; BPH; PH; H; Regen.; Wetland
Exotics: firetrees; decid. trees, grasses

Transect 
A

Act ivity What? Where? Flowers Fruit Transect T. Distance P. Distance
Start

E

N

End

E

N

Transect 
BStart

E

N

End

E

N

Transect 
CStart

E

N

End

E

N

Transect 
DStart

E

N

End

E

N

Transect E

Start

E

N

End

E

N

Trans. 6

Start

E

N

End

E

N

L 2x5m        R 
2x5 m

R; O; C; 
A; VA

Plants 5x100mR; O; C; 
A; VA

(x)

Birds Number

F; N; I; 
H.dew

W(f lying) 
P; N; F 
(feeding)
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9 Plots29

9.1 Quickplot

Location diagram / notes:

Approach: Notes:

                                                
29 To assess management effects over time (Pressure, State, Response), monitor treatments. Effectiveness of environmental
grants, management responses, covenants and pest control. Compare "DoC recommendations" in Appendix
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9.1.1 Quickplot

Transect Trees Saplings Seedlings
Widths (m) Tree Ferns Ground Ferns

Note: If any widths are 2m or less, which side of the centre line (facing from start) was measured?  Left / Right

Tree Stems and Epicormic Shoots

DBH (cm) Count of Epicormic
Shoots

Stem 1 Stem 2 Stem 3 Stem 4 Stem 5

Species

Small-Med
Epicomic
(<1.35m)

Large
Epicormic
(>1.35m
<3cm DHB

Understorey

Species Stem Counts Vines
Saplings Seedlings Tree Ferns Ground Ferns Occasional (O)
(>1.35m <3cm
DBH)

(>0.45m <1.35m) (>1.35m)
Distinct Trunk

(>15cm <1.35m, distinct
crowns – no rhizome)

Common (C)
Abundant (A)
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Epiphytes — list all species present within the tree plot boundary.

9.2 Epicormic Shoots

Transect origin
Plot no: Bearing:

Location diagram

Shoot counts
Species Distance

from start
of transect

(m)

Tree tag
no

DBH
(cm)

Epicormic shoots (count the total number
of all shoots in each size class

Number of Shoots
with browse

Small
Epicormic30

Medium
Epicormic31

Large
Epicormic32

Record the number of
browsed shoots in
each size class

No. No. No. Sml Med Lge

Shoots must be:
�  >15 cm long from point attached to stem to end of live growing tip.
�  < 3cm in diameter at breast height (1.35m above ground).
�  Alive – dead shoots not counted
�  Attached to stems 10 cm or greater in diameter at breast height
�  Either:

-  Separately attached to the main stem, or
-  Forking from another shoot less than 5 cm from its point of attachment to the main stem.

                                                
30 (>15cm long, tip <45cm from ground)
31 (>15cm long, tip <45cm  & <1.35m from ground)
32 (>15cm long, tip >1.35cm from ground and<3cm diameter at 1.35m)
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9.3 Flowering, Fruiting & General Phenology Record:  January - June

NOTES: Species Notes/diagram
1 2 3 4 5 6 7 8 9 10

Jan New leaf buds Date of check:
Fieldworker:
Notes:

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

1 2 3 4 5 6 7 8 9 10
Feb

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Mar New leaf buds

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Apr

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
May

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Jun

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

Classes:  0=none, 1=rare, 2=occasional, 3=common, 4=abundant, 5=very abundant
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9.3.1 Flowering, Fruiting & General Phenology Record:  July - December

NOTES: Species Notes/diagram
1 2 3 4 5 6 7 8 9 10

July New leaf buds
New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Aug

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Sept New leaf buds

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Oct

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Nov

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

1 2 3 4 5 6 7 8 9 10
Dec

New leaves or shoots
Flower buds
Open flowers
Immature fruit
Mature/ripe fruit

Date of check:
Fieldworker:
Notes:

Classes:  0=none, 1=rare, 2=occasional, 3=common, 4=abundant, 5=very abundant



28 Biodiversity Monitoring Toolkit

9.4 Point Intercept – For Forest Ground Cover

Plot no: Measured by:

Location diagram / notes:

Point Intercept Assessments
Point (m) Ground Cover Class Plant Species

(if ground cover is V or F)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Notes

Ground Cover Classes
Fern (F):  Any fern less than 15cm in height Soils (S):  Bare, exposed soil, where the litter layer has been removed
Leaf Litter (L):  Dead leaves and twigs,
including branches up to 3cm in diameter

Vegetation (V):  Any vegetation, other than moss or ferns, less than
15 cm in height

Moss (M) Wood (W):  Dead wood, branches and logs, > = 3 cm in diameter
Rock (R):  Exposed bare rock or gravel
Root (T):  Live tree roots Note:  Only one classification can be recorded at each point.
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9.5 Cylinder Intercept – For Forest Structure

Plot no: Measured by:

Location diagram / notes:

Cylinder Intercept Assessments

Species Species Species Species Species Species Species Species

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Point

Species Species Species Species Species Species Species Species

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Point

Species Species Species Species Species Species Species Species

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Point

Species Species Species Species Species Species Species Species

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Point

Species Species Species Species Species Species Species Species

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Point

H1 = lower height limit H2 = upper height limit

Notes:
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9.6 Woody Epiphyte Record Sheet

Line/Plot No_______________ Forest Type__________________________
General Observations:

Host-tree Epiphyte (Base of epiphyte) Height classes (m)
Quad Species/ type Species Diam.

size
Tag no 0-1 1-2 2-3 3-4 >4 Total

Size - SH=shrub, height >15cm <1.35m. - SP=sapling, height >1.35m, dbh <3cm - TR=tree, height>1.35m , dbh>3cm
Ignore seedlings, height <15cm.  Trees rooted below 1.35m should be tagged and dbh measured as for "Stem diameter record sheet".  Host "type" can be dead
log etc

9.7 
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9.8 Foliar Browse Index Plot Sheet

Line/Plot No_______________ Forest Type__________________________
General Observations:

Quad Species Tag Ab
un

da
nc

e

Ti
er

Se
gm

en
t

Fo
lia

ge
 c

ov
er

D
ie

ba
ck
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p
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-w
ho

le

R
ec
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y
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ow
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-to

p
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ow

e-
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 u
se
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s
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ui

ts
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9.8.1 Lower Sub-Canopy (< 2m High) Browse Record Sheet

Line/Plot No_______________ Forest Type__________________________
General Observations:

Q
ua

d

Plant species Intensity of browse Position Animal Tag
No

Notes Quadrat
average

(L/M/H/nil)

Low Medium High A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

Position codes: SE=seedling (<15 cm), SH=shrub (15-135 cm) SP=sapling (>135 cm), E=epicormic, NW=non-woody
Animal codes: C=cow, D=Deer, G=goat, O=possum, P=pig, H=hare, S=sheep, R=rabbit U=unknown
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9.9 Tree Fern Record Sheet

Line/Plot No. ______________________  Sheet __________of ______________
Forest Type ______________

Q
ua

d

Height class (m)

Q
ua

d

Height class (m)

Q
ua

d

Height class (m)
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9.10 Understorey Plot Record Sheet

Line/Plot No _____________________ Forest type____________________
General observations

Circular
plot No.

Species <15 16-45 46-75 76-105 106-
135

>135 Circular
plot No.

Species <15 16-45 46-75 76-105 106-
135

>135

Count numbers in all classes, except for diffuse species such as scrambling vines or ferns.  The height of a seedling is counted as it stands, not pulled up
straight.
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9.10.1 Sapling Counts And Lianes

Line/Plot No_______________ Forest Type__________________________
General Observations:

Saplings Lianes

Q
ua

d Species Tally Quad
total

Q
ua

d Species Tally Quad
total

Q
ua

d Species Tally Diam

For RIPsca only count lianes rooted in plot, don©t bother with diam.   Don©t bother with lianes with diam <0.5cm
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9.10.2 Ground Cover Density Record Sheet

Line/Plot No_______________ Forest Type__________________________
General Observations:

Q
ua

d Species Density

Q
ua

d Species Density

Q
ua

d Species Density

Q
ua

d Species Density

Density Codes O = <15%;  L = 15-30%;  M = 30-70%;  H = >70%
Ground-cover includes everything below 135 cm and there may be several layers present, thus the total can add up to
more than 100%
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9.11 Wetland Plot

Wetland Plot Card

Submerged Floating Littoral Top Mid Lower
Mean
height

Mean
height

Mean
height

Mean
height

Mean
height

Mean
height

Height
range

Height
range

Height
range

Height
range

Height
range

Height
range

Cover  % Cover  % Cover  % Cover  % Cover  % Cover  %
Species %c Species %c Species %c Species %c Species %c Species %c

% open water /ground: Water  Depth (m): Water  Clar ity:
(high, medium, low)

Code 1 if between 0-1%, or  2 to 5 if between 2-5%, otherwise assign values to the nearest 5%

Comments:
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9.12 Shrubland-Duneland Plot

Shrubland-Duneland Plot Card

Upper  Tier M id Tier Lower  Tier
Mean height Mean height Mean height
Height range Height range Height range

Cover  % Cover  % Cover  %
Species %c Species %c Species %c

Gaps in tier Gaps in tier Gaps in tier

Code 1 if between 0-1%, or  2 to 5 if between 2-5%, otherwise assign values to the nearest 5%

Comments:
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Appendix
(1) A:  List of threatened species

Key to Tables
Abbreviations for
conservancies:

represents current distribution including translocated
populations which have established.
areas where the species has previously been recorded but has
not been relocated since 1984.
(taxonomically indeterminate) indicates taxa whose priority for
conservation action will be strongly influenced by resolution of
their taxonomic status.

HB – Hawkes Bay
TT – Tongariro/Taupo
WG – Wanganui
WL – Wellington

indicates island endemics which are not currently under threat;
these species are listed only because their localised distributions
and relatively small population sizes render them especially
vulnerable to future catastrophes.

L ists of Species in Each Category

Category A: Highest priority species for conservation action
Category B: Second priority species for conservation action
Category C: Third priority species for conservation action
Category X: Species which have not been sighted for a number of years, but which

may still exist
Category I: Species about which little information exists, but which are considered

threatened
Category O: Species which are threatened in New Zealand but secure in other

parts of their range outside New Zealand
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CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

MOSSES AND LIVERWORTS T
T

W
G

H
B

W
L

A Liverwort Pachyschistochila papillifera )

A Liverwort Temnoma angustifolium )

B Liverwort Drucella integristipula )

B Liverwort Frullania suihlana )

B Liverwort Riccardia multicorpora )

A Moss Fissidens berteroi )

I Moss Aloina Bifrons )

I Moss Bartramia Alaris )

I Moss Bryum Muehlenbeckii )

I Moss Bryum Tenuidens )

I Moss Didymodon Calycinus ) )

I Moss Ditrichum rufo-aureum ) )

I Moss Fissidens dubius )

I Moss Goniomitrium acuminatum )

I Moss Macromitrium angulatum )

I Moss Orthodontium ruahinense ) )
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CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

VASCULAR PLANTS T
T

W
G

H
B

W
L

A Acaena rorida )

A kakabeak, ngutu-
kaka

Clianthus puniceus )

A Coprosma “violacea” ) )

A Woodrose
Pua o te reinga,

Dactylanthus taylorii ) ) )

A Leptinella nana )

A Melicytus “Egmont” )

A shrubby tororaro Muehlenbeckia astonii )

A Hector’s tree daisy Olearia hectorii ) * )

A tutukiwi, swamp
greenhood

Pterostylis micromega ) ) ) *

A
Ranunculus recens
“Moawhango” ) *

A Sebaea ovata ) * *

B
yellow-flowered
mistletoe, piritia,
piriraki

Alepis flavida ) * ) *

B Coprosma wallii ) ) )

B Crassula hunua *

B Crassula peduncularis ) )

B Eleocharis neozelandica ) )

B Koromuka
Hebe elliptica var.
crassifolia )

B Iphigenia novae-zelandiae *

B Isolepis basilaris ) * )

B New Zealand shore
cress

Lepidium flexicaule *

B Cook’s scurvy
grass, nau

Lepidium oleraceum ) * )

B Myosotis “glauca” )

B stout milfoil Myriophyllum robustum * )

B scarlet mistletoe,
piriaki

Peraxilla colensoi ) ) * *

B red mistletoe Peraxilla tetrapetala ) ) ) )

B heart-leaved
kohuhu

Pittosporum obcordatum ) ) )

B Turner’s kohuhu Pittosporum turneri ) ) )

B swamp leek orchid
Prasophyllum sp. aff.
Patens ) )

B New Zealand water
cress

Rorippa divaricata *
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B Simplicia laza *

CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

VASCULAR PLANTS T
T

W
G

H
B

W
L

B tupeia, pirita Tupeia antartica ) ) ) )

B swamp nettle Urtica linearifolia ) ) )

C Deschampsia caespitose * ) * *

C shore spurge, waiu-
o-kahukura

Euphorbia glauca * ) * *

C titirangi, napuka Hebe speciosa *

C New Zealand shore
cress

Lepidium tenuicaule *

C Mazus novaeseelandiae ) ) )

C Melicytus flexuosus ) )

C New Zealand
mousetail

Myosurus minimus subsp.
novae-zelandiae * *

C Pimelea tomentosa s.s ) )

C Ranunculus ternatifolius ) )

C Mawhai Sicyos australis *

C Teucridium parvifolium ) ) )

C flax weevil Anagotus fairburni )

C Cook Strait giant
weta

Deinacrida rugosa/parva )

C Powelliphanta marchanti ) )

X Lepidium obtusatum *

X Logania depressa *

X Stellaria elatinoides *

I
Cardamine “Reporoa Bog
slender var.” )

I Chenopodium pusillum *

I
Leptinella dioica subsp.
monoica ) )

I Libertia peregrinans agg. ) )

I Limosella “Opunake” )

I Oreomyrrhis “delicatula” )

I Pimelea aridula agg. ) )

I Pimelea “Turakina” )

I Pterostylis aff. graminea )

I Unicinia strictissima )
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O water brome Amphibromus fluitans ) )

O Jersey fern Anogramma leptophylla )

O Atriplex billardierei agg. *

CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

VASCULAR PLANTS T
T

W
G

H
B

W
L

O Cyclosorus interruptus )

O Gratiola nana * *

O Juncus holoschoenus )

O Korthalsella salicornioides ) ) ) )

O king fern Marratia salicina )

O adders-tongue fern Ophioglossum petiolatum )

O tainui tree Pomaderris apetala )

O Pterostylis nana *

O Pterostylis tasmanica * )

FISH

A short-jawed kokopu Galaxias postvectis )

B giant kokopu Galaxias argenteus ) )

B brown mudfish Neochanna apoda ) * )

C Koaro Galaxias brevipinnis ) ) ) )

C banded kokopu Galaxias fasciatus ) ) ) )

REPTILES

A small-scaled skink Leiolopisma microlepis ) )

A striped skink Leiolopisma striatum )

B McGregor’s skink Cyclodina macgregori )

B Whitaker’s skink Cyclodina whitakeri )

C gold-striped gecko
Hoplodactylus
chrysosireticus ) )
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CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

BIRDS AVES T
T

W
G

H
B

W
L

A North Island brown
kiwi

Apteryx “North Island” ) ) )

A takahe Porphyrio mantelli hochstetteri )

B wrybill, ngutu-
parore

Anarhynchus frontalis ) ) )

B North Island
kokako

Callaeas cinerea wilsoni ) )

B
northern population
of New Zealand
dotterel

Charadrius obscurus “northern” )

B New Zealand
falcon

Falco novaeseelandiae ) ) ) )

B western weak Gallirallus australis australis )

B
New Zealand
pigeon, kereru,
kukupa

Hemiphaga novaeseelandiae
novaeseelandiae ) ) ) )

B blue duck, whio Hymenolaimus malacorhynchos ) ) ) )

B North Island kaka
Nestor meridionalis
septentrionalis ) ) ) )

B stitchbird, hihi Notiomystis cincta )

B black-fronted tern Sterna albostriata ) ) )

C brown teal Anas aucklandica chlorotis )

C banded dotterel Charadrius bicinctus bicinctus ) ) ) )

C yellow-crowned
kakariki

Cyanoramphus auriceps
auriceps ) ) ) )

C variable
oystercatcher

Haematopus unicolor ) ) )

C North Island
saddleback, tieke

Philesurnus carunculatus
rufusater )

C New Zealand
dabchick, weweia

Poliocephalus rufopectus ) ) ) )

C white-fronted tern Sterna striata ) ) )

O Australasian Bittern Botaurus poiciloptilus ) ) ) )

O White heron Egretta alba modesta ) ) ) )

O Reef heron Egretta sacra sacra ) ) ) )

O Royal spoonbill Platalea regia ) ) ) )

O Caspian Tern Sterna Caspia ) ) ) )

O Southern right
whale

Eubalaena australis )

MAMMALS

A volcanic plateau
short-tailed bat

Mystacina tuberculata rhyacobia ) )

B Hector’s dolphin Cephalorhynchus hectori ) ) )

B long-tailed bat Chalinolobus turberculata ) ) ) )
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CATEGORY COMMON NAME TAXONOMIC NAME SPECIFIC
AREA FOUND

LOCATION
(by Conservancy)

INVERTEBRATES T
T

W
G

HB W
L

A geometrical moth Asaphodes stinaria * * * *

B speargrass weevil Lyperobius huttoni )

B Powelliphanta “Egmont” )

B Powelliphanta traversi traversi )

Powelliphanta traversi otakia )

X Order Lepidoptera Titanomis sisyrota *

Ground Beetles

Mecodema Dux Northern Ruahine
Ranges * *

Mecodema quoinense Mt Quoin, SE
Tararuas *

T Maoripamborus n. sp. Northeast of
Waitara *

Weevils

Stephanorhyncus insolitus Coastal *

Geometrid Moths

Notoreas n. sp. Wellington Coast *

Caddisflies

T Pseudoeconesus bistirpis Old records from
Tongariro *

T Pseudoeconesus tristirpis Old records from
Tongariro *

Asaphodes stinaria geometrid moth * * * *

Segmented worms and leeches
I Namalycastis tiriteae Tiritea Stream *

I Octochaetus michaelseni
Wairarapa,
Wellington (low
altitudes)

*

I Octochaetus multiporus
North, South,
Stewart, Kapiti
Islands (lowlands)

I Latia climoi
Wetlands in
Wellington &
Tararuas

*
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9.13 Checklist of common native plants;

(1) Checklist of animal and plant pests

Plant list
Sorted by 1st &
length fruiting,
then 1st flower

Ecotope Pests

Acamel
Aleexc
Alefla
Alspus
Arbune
Ar iser
Ascluc
Astsol
Beitaw
Brakir
Brarep
Carova
Carser
Cassat
Chapal
Chicon
Clefoe
Clepan
Clipun
Colhas
Copgra
Coppro
Coprob
Corarb
Coraus
Corave
Corlae
Cormas
Cyajun
Daccup
Dacdac
Dactay
Dianig
Dodvis
Dysspe
Earspp
Eladen
Elahoo
Entarb
Feisel
Fraexc
Freban
Fucexc
Gr ilit
Gr iluc
Hebstr
Hedarb
Hohpop
I lemic
Jugnig
Jugreg
Kniexc
Kuner i
Lagcol
Launov
Lepsco
Leufas
L ibplu
Lopbul
Lopobc
Macexc
Maldom
Melram
Metalb
Metcar

Acacia melanoxylon
Alectryon excelsus

Alseuosmia pusilla
Arbutus unedo
Aristotelia serrata
Ascarina lucida
Astelia solandri
Beilschmiedia tawa

Brachyglottis repanda
Carya ovata
Carpodetus serratus
Castanea sativa
Chamaecytisus palmensis

Clianthus puniceus
Collospermum hastatum
Coprosma grandifolia
Coprosma propinqua
Coprosma robusta
Coriaria arborea
Cordyline australis
Coryllus avellana
Corynocarpus laevigatus
Cornus mas
Cyathodes juniperina
Dacrydium cupressinum
Dacrycarpus dacryoides

Dianella nigra
Dodonaea viscosa
Dysoxylum spectabile

Elaeocarpus dentatus
Elaeocarpus hookerianus
Entelea arborescens
Feijoa sellowina
Fuchsia excorticata

Grisellinia littoralis

Hebe stricta
Hedycarya arborea
Hoheria populnea

Juglans regia
Knightia excelsa
Kunzea ericoides
Lagostrobos colensoi
Laurelia novae-zelandiae
Leptospermum scoparium
Leucopogon fasciculata
Libocedrus plumosa
Lophomyrtus bullata
Lophomyrtus obcordata
Macropiper excelsum
Malus x domestica
Melicytus ramiflorus

Astelia solandri
Macropiper excelsum
Vitex lucens
Prumnopitys ferruginea
Ripogonum scandens
Pseudopanax crassifolius
Gahnia setifolia
Melicytus lanceolatus
Myrsine divaricata
Pseudopanax arboreus
Pittosporum crassifolium /
ralphii
Mysrsine salinica
Leucopogon fasciculatus
Melicope ternata
Nestegis cunninghamii
Beilschmiedia tawa
Hedycarya arborea
Cyathodes juniperina
Fuchsia excorticata
Myrsine australis
Ascarina lucida
Pseudowintera axillaris /
colorata
Pittosporum eugenioides
Pittosporum tenuifolium
Solanum aviculare
Solanum laciniatum
Melicytus macrophyllus
Melicytus ramiflorus
Melicytus crassifolius
Alseuosmia pusilla
Coprosma rhamnoides
Elaeocarpus hookerianus
Dodonaea viscosa
Nestegis apelata
Entelea arborescens
Griselinia littoralis
Griselinia lucida
Geniostoma Rupestre
Myoporum laetum
Melicope simplex
Plagianthus divaricatus
Nestigis montana
Toronia toru
Coprosma rotundafolia
Dianella nigra
Discaria toumatou
Quintinia acutifolia
Coprosma macrocarpa
Libertia ixioides
Metrosideros fulgens
Astelia grandis
Aristotelia serrata
Corokia cotoneaster
Alectryon excelsus
Pseudopanax ferox
Coprosma lucida
Corokia buddleioides
Ixerba brexiodes
Leucopogon suaveolens
Aristotellia fruticosa
Olearia rani
Cortaderia toetoe
Muehlenbeckia australis
Plagianthus regius
Coprosma robusta
Corynocarpus laevigatus
Podocarpus acutifolius
Pennantia corymbosa
Neomyrtus pedunculata
Podocarpus totara
Cordyline banksii
Coprosma pseudocuneata
Cordyline australis
Phormium cookianum
Coprosma propinqua
Melicytus alpinus
Alseuosmia banksii
Alseuosmia macrophylla
Coprosma areolata
Coprosma crassifolia
Coprosma microphylla
Melicytus micranthus
Sophora microphylla /
tetraptera
Sophora prostrata

Abispp
Berdar
Pinspp
Eucspp
Psemen
Rhaala
Solmau
Taxbac
Thupli
Tsuhet
Tsucan
Traflu
Hedgar
Hedfla
Araser
Aspsca
Celorb
Clevit
Cobsca
Hedhel
Ipoind
Lonjap
Pascae
Pasmol
Altphi
Gymspi
Saggra
Schcal
Felcat
Musfur
Muserm
Musniv
Trivul
Caphir
Cerela
Ruprup
Susscr
Ratnor
Orycun
Lepcap

Abies grandis
Berberis darwinii
Pinus contorta etc
Eucalyptus regnans etc
Pseudotsuga menziesii
Rhamnus alaternus
Solanum mauritianum
Taxus baccata
Thuja plicata
Tsuga heterophylla
Tsuga canadensis
Tradescantia fluminensis
Hedychium gardnerianum
Hedychium flavescens
Araujia sericifera
Asparagus scandens
Celastrus orbiculatus
Clematis vitalba
Cobaea scandens
Hedera helix
Ipomea indica
Lonicera japonica
Passiflora caerulea
Passiflora mollissima
Alternanthera philoxeroides
Gymnocoronis spilanthoides
Sagittaria graminea
Schoenoplectus californicus
Felis catus
Mustela
Mustela
Mustela
Trichosurus vulpecula
Capra hircus
Cervus

Sus
Ratus norvegicus, R. rattus

Firs
Darwins Barberry
Pines
Eucalypts
Douglas fir
Evergreen buckthorn
Woolly nightshade
Yew
Western red cedar
Western Hemlock
Eastern Hemlock
Wandering jew
Kahili ginger
Yellow ginger
Moth plant
Climbing asparagus
Climbing spindleberry
Old man's beard
Cathedral bells
Ivy
Blue morning glory
Jap. Honeysuckle
Blue passionflower
Banana passionfruit
Alligator weed
Senegal tea
Sagittaria
Calif. Bullrush
Cat
Ferret
Stoat
Weasel
Brushtail possum
Goat
Deer
Chamois
Pig
Rats
Rabbit
Hare
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Metcol
Metdif
Metexc
Metful
Metper
Metrob
Mornig
Mueaus
Myolae
Myraus
Neoped
Nescun
Notfus
Notsol
Nottru
Olepan
Oleran
Parhet
Pastet
Percol
Photen
Phytri
Pitcor
Pitcras
Piteug
Pitkir
Pitral
Pitten
Plareg
Podtot
Pruavi
Prudom
Prufer
Pruper
Prutax
Psearb
Pseaxi
Psecra
Pyrcom
Quespp
Rhasol
Rhosap
Ribnig
Ribsat
Ripsca
Rubcis
Rubida
Rubspp
Samnig
Schdig
Sopmic
Soptet
Sorauc
Ulmspp
Unccla
Vacvit
Vitluc
Weirac

Metrosideros excelsa
Metrosideros fulgens

Metrosideros robusta
Morus nigra

Myoporum laetum
Myrsine australis
Neomyrtus pedunculata
Nestegis cunninghamii
Nothofagus fusca

Olearia paniculata
Olearia rani

Phormium tenax
Phyllocladus trichomanoides

Pittosporum crassifolium/ralphii
Pittosporum eugenioides

Pittosporum tenuifolium
Plagianthus regius
Podocarpus totara
Prunus avium
Prunus domestica

Prunus persica

Pseudopanax arboreus

Pseudopanax crassifolius
Pyrus communis
Quercus spp
Rhabdothamnus solandri
Rhopalostylis sapida
Ribes nigrum
Ribes sativum
Ripogonum scandens

Rubus idaeus

Sambucus nigra
Schefflera digitata
Sophora microphylla /tetraptera

Sorbus aucuparia

Uncinia clavata
Vaccinum vitis-idaea
Vitex lucens
Weinmannia racemosa

Nothofagus
fusca;truncata;solandri;menz
iesii
Collospermum hastatum
Pseudopanax simplex
Elaeocarpus dentatus
Astelia fragrans
Coriaria arborea
Dacrydium cupressinum
Pseudopanax edgerleyi
Syzygium maire
Hoheria sextylosa
Coprosma foetidissima
Carpodetus serratus
Lophomyrtus bullata
Pseudopanax colensoi
Leptospermum scoparium
Schefflera digitata
Ileostylus micranthus
Metrosideros robusta
Phormium tenax
Dysoxylum spectabile
Podocarpus hallii
Coprosma repens
Beilschmiedia tarairi
Lophomyrtus obcordata
Peraxilla tetrapetala
Rhopalostylis sapida
Prumnopitys taxifolia
Cordyline indivisia
Coprosma grandifolia
Phyllocladus trichomanoides
Hoheria populnea
Dacrycarpus dacrydioides
Peraxilla colensoi
Laurelia novae-zelandiae
Knightia excelsa
Metrosideros excelsa
Brachyglottis repanda
Lagarostrobos colensoi
Metrosideros umbellata
Olearia paniculata
Rhabdothamnus solandri
Clematis paniculata
Libocedrus bidwillii
Libocedrus plumosa
Pittosporum umbellatum
Pomaderris kumaraho
Rubus cissoides
Weinmannia sylvicola
Carmichaelia odorata
Clianthus spp.
Clianthus puniceus
Earina mucronata
Halocarpus biformis
Lepidothamnus intermedius
Linum monogynum
Muehlenbeckia complexa
Olearia arborescens
Olearia fragrantissima
Olearia virgata
Phebalium nudum
Phyllocladus aspleniifolius
var. alpinus
Pomaderris phylicifolia
Teucridium parviflorum
Arthropodium cirratum
Cassinia leptophylla
Chionochloa conspicua
Chordospartium stevensonii
Dracophyllum longifolium
Dracophyllum oliveri
Halocarpus bidwillii
Hoheria lyallii
Nestegis lanceolata
Olearia furfuracea
Olearia ilicifolia
Pomaderris apelata
Uncinia uncinata
Urtica ferox
Weinmannia racemosa
Archeria traversii
Dendrobium cunninghamii
Desmoschoenus spiralis
Dracophyllum filifolium
Gahnia xanthocarpa
Hebe parviflora
Hebe salicifolia
Hebe stricta
Hebe traversii
Hierochloe redolens
Hoheria angustifolia
Juncus pallidus
Leptospermum ericoides
Microlaena avenacea
Olearia odorata
Pseudopanax lessonii
Brachyglottis bennettii
Gahnia rigida
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Metrosideros perforata
Carmichaelia arborea
Earina autumnalis
Olearia solandri
Albizia lophantha
Agathis australis
Alepis flavida
Alseuosmia turneri
Anemanthele lessoniana
Archeria racemosa
Austrofestuca littoralis
Baumea rubiginosa
Brachyglottis cassinioides
Carmichaelia australis
Carmichaelia hollowayi
Carmichaelia petriei
Cassinia vauviliersii
Chionochloa rubra
Coprosma acerosa

9.14 Monitored species

The following key plants are recorded where they occur in the following tiers.  Plant
presence is recorded in "Rapid ecological assessment" sheets and Plant abundance is
monitored along transects using distance sampling sheets.

9.14.1 Keystone plants:

Emergent Climbers / Epiphytes
Kahikatea (Dacdac)
Matai (Prutax)
Miro (Prufer)
Rimu (Daccup)
Totara (Podtot)
N. Rata (Metrob)
Rewarewa (Kniexc)
Rata vine (Metful)
Supplejack (Ripsca)
Mistletoes (Ilemic; Pertet)
Shining broadleaf (Griluc)
Perched lilies (Astspp; Colhas)

Canopy
Miro (Prufer)
Titoki (Aleexc)
Tawa (Beitaw)
Hinau (Eladen)
Pokaka (Elahoo)
Tree fuchsia (Fucexc)
Pidgeon wood (Hedarb)
Kohekohe (Dysspe)
Five finger (Psearb)
Maire (Nesspp)
Rewarewa (Kniexc)
Nikau (Rhosap)
Beeches w. scale insect (Notsol; Nottru)

Sub-canopy/Edge
Miro (Prufer)
Kaikomako (Pencor)
Nikau (Rhosap)
Broadleaf (Grilit)
Kowhai (Sopmic)
Tree fuchsia (Fucexc)



Site name: Person contacted: Date-DMY

Recorded by: From                     to

Biodiversity Monitoring Toolkit 49

Coprosma (Copspp)
5finger; Lancewds (Psespp)
Kohuhu (Pitten)
Lemonwood (Piteug)
Cabbage trees (Corspp)
Ngaio (Myolae)
Marbleleaf (Carser)
Wineberry (Ariser)

Ground
Regenerating key plants
Kawakawa (Macexc)
Mapau (Myraus)
Poroporo (Solavi)
Mingimingi (Leufas;Cyasp)
Coprosma (Copspp)
Pepper tree (Pseaxi)
Korokia (Corspp)
Karapapa (Alspus)
Rohutu (Lobobc)
Rhabdothamnus (Rhasol)
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Key plants for nectar / honeydew: Alseuosmia spp.; Cordyline spp.; Dysoxylum
spectabile, Fuchsia excorticata; Elaeocarpus dentatus; Metrosideros fulgens;
Peraxilla spp.; Sophora spp. Nothofagus spp;. Keyplants for fruit: Carpodetus
serratus; large leaved coprosmas; Dacrycarpus dacryoides; Dacrydium
cupressinum; Fuchsia excorticata; Hedycarya arborea; Prumnopitys ferruginea;
Pseudopanax edgerleyi; Pseudopanax arboreus; P. crassifolius; P. simplex;
Astelia-, Collospremum spp; (usually default presence on large canopy and emergent
trees); Ripogonum scandens summary assessment.

Key plants are assessed and monitored where they occupy the following tiers:
Emergents (>30m): Dacrycarpus dacryoides; Dacrydium cupressinum;
Prumnopitys ferruginea; Prumnopitys taxifolia, Podocarpus totara, Metrosideros
robusta (Kniexc).
Canopy (15-30 m): Prumnopitys ferruginea; Cordyline spp.; Dysoxylum spectabile;
Elaeocarpus dentatus; Hedycarya arborea; Nothofagus spp. w. scale insects;
Pseudopanax arboreus; (Aleexc) (Beitaw) (Elahoo); (Fucexc) (Nesspp) (Kniexc)
(Rhosap) (Notsol) (Nottru)
Sub-canopy (3-15 m): Prumnopitys ferruginea;  Carpodetus serratus; large leaved
coprosmas; Fuchsia excorticata; P. crassifolius; P. colensoi; Pseudopanax
edgerleyi; P. simplex;  Sophora spp. (Pencor) (Rhosap) (Gritlit) (Sopmic) (Cop spp)
(Psespp) (Pitten) (Piteug) (Corspp) (Myolae) (Ariser)
Understorey, (0-3 m) Alseuosmia spp.; large leaved coprosma. (Macexc) (Myraus)
(Solavi) (leufas; Cyasp) (Copspp) (Pseaxi) (Alspus) (Lobobc) (Rhasol)
Climbers, Epiphytes: Peraxilla spp.; Metrosideros fulgens; (Ripsca) (I lemic)
(Pertet) (Griluc) (Astspp) (Colhas)
Summary assessment for Astelia-, Collospremum spp ; Ripogonum scandens.

9.14.2 Keystone Bird species

Kereru, Tui, Bellbird, Stitchbird; Silvereye

Indicator bird species:

Whitehead, Robin, Tomtit, Parakeets, Kaka, Kiwi, Fernbird, Brown teal,

9.14.3 Keystone insect species:

Ultracoelostoma assimile (Margarodidae) Beech coccid

Key pollinaters:
Bombus spp. ( Apidae) Bumple bees (introduced)
Leioproctus spp (Colletidae) hairy colletid bee
Lasioglossum spp (Halictidae) NZ halictid bee

Fly:
Blossom fly (Dilophus nigrostigma) Bibionidae

Indicator Insect species:

Native insects, grubs that may initiate decay in life trees
Ghost moths: Hepialidae
Aenetus virescens Hepialidae Puriri moth (beech, wineberry, lacebark, Carpodetus serratus)
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Longhorn beetles: Cerambycidae
Ochrocydus huttoni Kanuka Longhorn Cerambycidae (Beech, Kanuka , Manuka etc)
Oemona hirta Lemon tree borer (Mahoe Rangiora)

Chafer beetles: Melolonthinae
Costelytra zealandica Grass grub
Stethaspis longicornis Mumu chafer
Stephaspis suturalis Tangaru chafer

Planthoppers: Family: Cixiidae, Superfamily: Fulgoroidea, Suborder: Auchenorrhyncha
Cixus spp. Cixid planthopper

Cicadas: Cicadidae
Amphipsalta zealandica Chorus cicada
Amphipsalta cingulata Clapping cicada
Kikihia cutora Snoring cicada
Kikihia muta Little flax cicada
Notopsalta sericea clay bank cicada

(1) Exotic insects that may initiate decay in life native trees:
Symphyta, Sawflies
Sirex noctilio Sirex wood wasp Siricidae
Caliroa cerasi Cherry slug Tenthredinidae

Planthoppers: Fulgoroidea Auchenorrhyncha
Scolypopa australis Passionvine hopper Ricaniidae
Siphanta acuta green plant hopper Flatidae
Anzora unicolor grey plant hopper Flatidae
(Nymphs : Fluffy bums)

Rare habitat, species, populations
Rarity refers to the presence of particular habitat, population, species or combination of
species that are uncommon at a particular spatial scale.  In general rare species are those
having low abundances and /or small ranges. Assessing rarity takes into account spatial
and temporal scales and requires knowledge of taxonomy and distribution.

Distinct habitat, species, populations
The assessment of distinctiveness is based on a good understanding of species and
habitat distributions. Factors to consider in assessing distinctiveness include the
presence of a species or habitat:

·  at a national distribution limit (e.g. northern or southern limit)
·  that only occurs in that area (an endemic species)
·  that although common elsewhere is particularly uncommon in a particular

ecosystem.

Distinctiveness can also encompass the seasonal presence of migratory species in an
area (e.g. waders in an estuary or inanga in a stream).

Indicator plants for animal pest presence
Definition: Plants that are a preferred food source for a particular pest and are
naturally common.

1. Indicator plants for Deer presence:
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Pseudopanax colensoi; Pseudopanax arboreus; P. crassifolius
2. Indicator plants for Goat presence:

Hedycarya arborea; Metrosideros fulgens; Pseudopanax edgerleyi;
(Macropiper excelsum summary assessment).

3. Indicator plants for Deer or Goat presence:
Asplenium bulbiferum; Fuchsia excorticata; Geniostoma rupestre;
Griselinia littoralis; Pseudopanax simplex; (large leaved coprosmas;
Ripogonum scandens; Weinmannia racemosa; Schefflera digitata; Melicytus
ramiflorus summary assessment).

Actual and potential environmental plant and animal pests.
Pests are exotic species that threaten either native biodiversity or production.  The
biodiversity monitoring toolkit focuses on environmental pests.  Potential pests are
under observation.  Whether an exotic species is a potential pest depends largely on
its life strategies.  Very shade-tolerant or fire adapted plant species and any
competitive or predatory exotic species is a potential pest to native ecosystems and
species.  (Refer to the "rapid ecological assessment forms" for current species list).

Wetland ecotone ranking:
1. Pristine (water-sedges-rushes-flax-shrubs to >100 m native forest)
2. Natural (water-sedges-rushes-flax-shrubs to < 100 m native forest)
3. Mainly native ecotone (water-sedges-rushes-flax- to native shrubs)
4. Intersected native ecotone (w-willow/ex. pests-native)
5. Mainly exotic ecotone (water, native and exotic shrubs and pests and exotics)
6. Exotic plants / pests predominate (water to exotic pests and plants).

9.15 Species scored for foliar browse
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Latin name Common name
Emergent tree

Metrosideros robusta northern rata
Podocarpus torara &
P.hallii

Canopy tree
Beilschmiedia tawa tawa
Dysoxylum spectabile kohekohe
Elaeocarpus dentatus hinau
Melicytus ramiflorus mahoe
Metrosideros excelsa pohutukawa
Weinmannia racemosa kamahi

Subcanopy trees & shrubs
Aristotelia serrata wineberry, makomako
Fuchsia excorticata fuchsia
Hedycarya arborea pigeonwood
Myrsine salicinia toro
Olearia rani heketara
Pseudopanax arboreus five finger
P. colensoi mountain five finger
P. crassifolius lancewood
P. edgerleyi haumakaroa
Schefflera digitata pate

9.16 DoC Recommendations for Future Plot Surveys

based on monitoring experiences of vegetation in Egmont National Park 2000-2001

·  planning and team member briefing is important for field operations to run
smoothly, (allow at least a week for this before field work begins)

·  all team members should have access to plot route descriptions before going
out into the field

·  all team members should be able to complete all of the plot measurements
·  stem diameter data from previous years should be taken out in the field to

compare tag numbers and species, and avoid missing any trees
·  photographs taken from each corner do not appear to be particularly useful, and

an overall plot photograph might be better for showing the plot characteristics
·  The entire tag number should be recorded, even if it includes a lot of zero's

(e.g. C0005) since different series of tags could be formatted in different ways.
·  When doing FBI only score a single stem for multi-stemmed individuals, and

record the number for that single stem.
·  Ensure that data is recorded in consist formats (e.g. S for Subcanopey not Sc,

NR for No Recovery not a dash) since this makes data entry and analysis
easier.

·  Data checking needs to be undertaken as soon as possible after the data is
collected.  Mistakes, such as number where letters should be (e.g. 1 or 3 in
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Recovery column of FBI sheet) should be corrected with a different colour pen and
the correction annotated on the bottom of the sheet.

Personnel

·  a minimum of four people in the team (as recommended by Allen, 1993)
·  all team members should have back country and tramping experience, be

physically fit,  and have excellent navigation skills (for safety and logistic
reasons) (climbing experience may be an advantage!)

·  at least two members of the team should have excellent botanical identification
skills (to reduce the amount of time needed to train other team members)

·  team members must be aware that it is not a ‘nine-to-five’  job, and will require
a considerable amount of mental and physical commitment. The job involves
long working hours, staying out overnight, and working in all kinds of weather.

·  patience is a necessary attribute, as a lot of time is spent searching for plots and
pegs etc., and it can be quite frustrating when they cannot be found.

·  Participation by volunteers should be encouraged as much as possible, because
it speeds up plot measurements, and provides a boost to team moral.
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10 Glossary of terms

10.1 Broad monitoring objective:

Monitoring should be undertaken to answer specific questions (e.g. is this population
of rare native plants declining, or are numbers of kereru using this forest remnant
increasing) and appropriate methods used to answer the question.  From the DoC
monitoring and inventory course - the question
�  should inform a management decision (and if the outcome of the monitoring

isn't going to change the management is it really worth monitoring in the first
place?)

�  the people who will use the information need to be identified (who will use it ,
when do they need it by and how will it be used)

�   should be relevant to the management issue (i.e. provide essential information)
�  be answerable (e.g. not what should we be doing in the reserves in the

horizons.mw area)
�  be best answered by monitoring or inventory
�  specific and focussed (e.g. not has biodiversity improved)
�  singular (e.g. not have possums and rats and native pigeons increased)
�  closed (e.g. not what can we do to fix it?)
�  not referenced to a causal link (e.g. not has possum control caused

Dactylanthus to flower, but has Dactylanthus flowering improved after possum
control)

The question will also have characteristics of interest with associated parameter.  For
instance if the focus was on the breeding success of kereru then we would have to
monitoring nesting attempts and fledgling success.  If the focus was whether kereru
populations were increasing in particular areas then we could just do counts of some
sort.

10.2 Site

A site is a:

1. Spatial unit of predominantly native vegetation (A) within a predominantly
exotic matrix (Native remnant on the Manawatu Plains)

2. Group of native remnant patches, separated by less than 100 m.

10.3 Tessellated site

Can be a:

1. Native habitat type (B,C) within or adjacent to (D) predominantly native
vegetation (A) (wetland / shrub within the Ruahine ranges)
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2. Distinct native plant community; tall Kahikatea (C) in Kahikatea-shrub-raupo
wetland (B) within podocarp hardwood forest site (A).

3. Native ecotone (E), (linking a wetland (A or B) with terrestrial habitat (A or
B)).

10.4 GPS Site ID: 

GPS readings are taken at edge of site at or near by the start of transect 1.  A
description on the site map or a or a photo shows the GPS point in relation to the
monitoring site.

10.5 Habitat structure:

A site, containing a mosaic of different habitats is classified as follows:  A=main site
unit; B=sub-unit; C=sub-subunit; D=adjacent unit; E connecting ecotone

Tiers are units of vertical habitat structure of varying height:
Emergent; Canopy; Subcanopy; Groundlayer, Climbers and epiphytes.

10.6 Key plant species:

Are plants that provide food, nesting sites or support key plants that provide food
during winter and early spring.

10.7 The Atkinson System.

Guide to the use of the Atkinson System for  the descr iption of vegetation.
Trevor  Par tr idge, Landcare Research

10.7.1 Describing vegetation

A vast array of techniques has been developed for the purpose of describing
vegetation. They range in detail from the very simple, in which only the most basic
of features are determined, to those that are complex and which involve detailed
measurements of all components. The choice of technique is dependent upon the type
of information desired and its use, and often involves a trade-off between time to
carry out a description, and the number of descriptions desired. Increasing level of
detail is time consuming, and is only necessary where the output requires such levels
of information. Faster methods tend to lack information detail and precision.

10.7.2 Choosing the technique

For the description and mapping of wetland vegetation in New Zealand, the priorities
are for speed and consistency, with little detail, especially of minor species. A
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common technique that is rapid involves estimation of cover of species, but this has
problems of user consistency. The Atkinson system described here is sufficiently
simple and well defined to be used relatively consistently by a large number of users
of varying expertise. It is also flexible enough to be readily generated from existing
descriptions of most techniques with only a little interpolation.

10.7.3 The Atkinson descriptors

The technique comprises two features of vegetation: structure and composition.
Structure involves describing the vegetation by its appearance using terms that are
relatively well understood by most end users. Terms such as forest, shrubland, and
herbfield require little explanation, but for those concerned with detail or accuracy,
descriptions of these terms are available in the paper Atkinson used to originally
describe the technique (Atkinson 1985). For the user who needs to ascribe a
structural term to the type of vegetation they are observing, this list of descriptors is a
valuable tool. What is needed is for the observer to view the vegetation and choose
an appropriate term to describe its appearance.

10.7.4 Canopy layer structure

Describing composition is a little more complicated, but also utilises a feature of the
appearance of the vegetation, that is its vertical layer characteristics in what are
referred to as canopy layers. As a result of grow~ form and light tolerance, different
species tend to dominate in various canopy layers from the tallest species of the
highest light exposure in the uppermost layer to the shortest growing shade tolerant
species of the lowest layers. The degree of complexity depends upon the species
involved and their heights. For instance, multi-layering may occur in the podocarp
forests of New Zealand where there are readily identifiable layers of tree canopy (tall
trees forming continuous cover), subcanopy (shorter trees below the tallest), shrub
layer (smaller woody species of about 2m height), forest floor (large herbs) and
ground layer (small, often creeping herbs). Added to this are the emergents
(individual tall trees that reach above the canopy), lianes (climbing species) and
epiphytes (perching plants); the degree of complexity is considerable. In grassland
situations, the layers are fewer and more height compressed, while in some
situations, especially in some wetland vegetation, there may only be one layer as in a
raupo stand or a glasswort saltmarsh.

It is important to note that the canopy layer used in the Atkinson system is defined by
the layer of plants of any kind, where all or part of their crowns are exposed to the
sky (ie. birds -eye view). See figure 1 below.

10.7.5 Depicting canopy layer composition

The Atkinson system uses these canopy layers as the structure to the vegetation
description, coupled with the names of the canopy layer  dominants. For a full
description, all vertical layers should be described, but for the purposes of describing
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vegetation for a project such as this, only the uppermost layers are usually used.
Remote sensing of course may detect only the uppermost canopy layers, so
descriptions based on that technique will often only comprise one or two layers.
Within each layer the dominant species are listed, usually one or two, seldom more
than three. The description of the vegetation is now recorded using two separators; a
solidus (/) for separating the layers, a dash (-) for separating co-dominants. So the
description Salix fragilis / Salix cinerea - Cordyline australls, indicates two layers,
the uppermost which has Salix fragilis (crack willow) as the sole dominant, and an
understorey layer comprising Salix cinerea (grey. willow) and Cordyline australis
(cabbage tree). Add to this the structural term "forest" and the description is
complete.

10.7.6 Identification of dominants

For many, the biggest difficulty will be identifying the species and assigning the
Latin names in the description. It is however essential for accuracy, especially as
common names can be misused so easily. Wetlands are not particularly diverse in
canopy species, and only the dominants need to be known. With only a little training,
especially where it is regionally based, most descriptions should be able to be drawn
up by non-experts. The greatest difficulties will be in the identification of rushes
(Juncus), sedges (Carex) and other grasslike species that dominate many wetlands.
Peter Johnson's (1998) Wetland Plants in New Zealand is a useful starting point for
wetland plant identification for the non-expert. There are unfortunately many species
of these, so it is important that experts are used to verify specimens collected from
the field. These specimens need to comprise both leaf and flowering or fruiting shoot
material that are well looked after. The taxonomists often require long periods trying
to determine poorly collected and poorly stored specimens, to frequently give only a
number of possibilities. The Atkinson system is based on dominant species however,
so at least the determination of different vegetation types by changing dominance
should not be as difficult as the actual identification of the species.

To summarise, the Atkinson system of vegetation description is ideally suited for this
kind of exercise. It is consistent yet flexible enough to allow most users to be able to
describe most vegetation accurately. It is however not so simple that it can be
adopted by all users without some training and practice. Such a technique does not
exist. With a little effort and training, the users for which it is intended can readily
learn it.
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Derivation of vegetation mapping units for an ecological survey of 
Tongar iro National Park North Island, New Zealand 
I .A.E. Atkinson, 1985 
Published in:  New Zealand Journal of Botany, 23:361-378 
 
Table 9  Diagnostic criteria for terrestrial vegetation structural classes (modified and extended from 
Atkinson 1962). 
Structural Class Diagnostic criteria for structural classes and definitions of growth forms 
1.  FOREST Woody vegetation in which the cover of trees and shrubs in the canopy is >80% and in which tree cover 

exceeds that of shrubs.  Trees are woody plants ³  10 cm dbh.  Tree ferns ³  10 cm dbh are treated as trees. 
2.  TREELAND Vegetation in which the cover of trees in the canopy is 20-80%, with tree cover exceeding that of any other 

growth form, and in which the trees form a discontinuous upper canopy above either a lower canopy of 
predominantly non-woody vegetation or bare ground e.g., mahoe/bracken treeland.  (Note:  Vegetation 
consisting of trees above shrubs is classified as either forest or scrub depending on the proportion of trees and 
shrubs in the canopy.) 

3.  VINELAND Vegetation in which the cover of unsupported (or artificially supported) woody vines in the canopy is 20-
100% and in which the cover of these vines exceeds that of any other growth form or bare ground.  
Vegetation containing woody vines that are supported by trees or shrubs is classified as forest, scrub or 
shrubland.  Examples of woody vines occur in the genera Actinidia, Clematis, Lonicera, Metrosideros, 
Muehlenbeckia, Ripogonum, Vitis and others. 

4.  SCRUB Woody vegetation in which the cover of shrubs and tress is the canopy is > 80% and in which shrub cover 
exceeds that of trees (cf Forest).  Shrubs are woody plants < 10 cm dbh. 

5.  SHRUBLAND 
     (including tussock-shrubland) 

Vegetation in which the cover of shrubs in the canopy is 20-80% and in which the shrub cover exceeds that 
of any other growth form or bare ground.  It is sometimes useful to separate tussock-shrublands as a sub-class 
for areas where tussocks are >20% but less than shrubs.  (Note:  The term scrubland is not used in this 
classification). 

6.  TUSSOCKLAND 
     (including flaxland) 

Vegetation in which the cover of tussocks in the canopy is 20-100% and in which the tussock cover exceeds 
that of any other growth form or bare ground.  Tussocks include all grasses, sedges, rushes, and other 
herbaceous plants with linear leaves (or linear non-woody stems) that are densely clumped and > 10 cm 
height.  Examples of the growth form occur in all species of Cortaderia, Gahnia, and Phormium, and in some 
species of Chionochloa, Poa, Festuca, Rytidosperma, Cyperus, Carex, Uncinia, Juncus, Astelia, Aciphylla 
and Celmisia.  It is sometimes useful to separate flaxland*  as a subclass for areas where species of Phormium 
are dominant. 

7.  FERNLAND Vegetation in which the cover of ferns in the canopy is 20-100% and in which the fern cover exceeds that of 
any other growth form or bare ground.  Tree ferns ³  10 cm dbh are excluded as trees (cf. Forest). 

8.  GRASSLAND Vegetation in which the cover of grass in the canopy is 20-100% and in which the grass cover exceeds that of 
any other growth form or bare ground.  Tussock-grasses are excluded from the grass growth-form. 

9.  SEDGELAND Vegetation in which the cover of sedges in the canopy is 20-100% and in which the sedge cover exceeds that 
of any other growth form or bare ground.  Included in the sedge growth from are many species of Carex, 
Uncinia, and Scirpus.  Tussock-sedges and reed-forming sedges (cf. Reedland) are excluded. 

10.  RUSHLAND Vegetation in which the cover of rushes in the canopy is 20-100% and in which the rush cover exceeds that of 
any other growth form or bare ground.  Included in the rush growth form are some species of Juncus and all 
species of Sporadanthus, Leptocarpus, and Empodisma.  Tussock-rushes are excluded. 

11.  REEDLAND Vegetation in which the cover of reeds in the canopy is 20-100% and in which the reed cover exceeds that of 
any other growth form or open water.  Reeds are herbaceous plants growing in standing or slowly-running 
water that have tall, slender, erect, unbranched leaves or culms that are either hollow or have a very spongy 
pith.  Examples include Typha, Bolboschoenus, Scirpus lacustris, Eleocharis sphacelata, and Baumea 
articulata. 

12.  CUSHIONFIELD Vegetation in which the cover of cushion plants in the canopy is 20-100% and in which the cushion plant 
cover exceeds that of any other growth form or bare ground.  Cushion plants include herbaceous, semi-woody 
and woody plants with short densely packed branches and closely spaced leaves that together form dense 
hemispherical cushions.  The growth form occurs in all species of Donatia, Gaimardia, Hectorella, 
Oreobolus, and Phyllachne as well as in some species of Aciphylla, Celmisia, Centrolepis, Chionohebe, 
Colobanthus, Dracophyllum, Drapetes, Haastia, Leucogenes, Luzula, Myosotis, Poa, Raoulia, and 
Scleranthus. 

13.  HERBFIELD Vegetation in which the cover of herbs in the canopy is 20-100% and in which the herb cover exceeds that of 
any other growth form or bare ground.  Herbs include all herbaceous and low-growing semi-woody plants 
that are not separated as ferns, tussocks, grasses, sedges, rushes, reeds, cushion plants, mosses or lichens. 

14.  MOSSFIELD Vegetation in which the cover of mosses in the canopy is 20-100% and in which the moss cover exceeds that 
of any other growth form or bare ground. 

15.  LICHENFIELD Vegetation in which the cover of lichens in the canopy is 20-100% and in which the lichen cover exceeds that 
of any other growth form or bare ground. 

16.  ROCKLAND Land in which the area of residual bare rock exceeds the area covered by any one class of plant growth-form.  
Cliff vegetation often includes rocklands.  They are named from the lading plant species when plant cover ³  
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10.7.7 Glossary Of Wetland Terms And Definitions

·  Amictic waters have no periods of thermal stratification or mixing each year.

·  Bog. A wetland deriving its water supply entirely from rainfall, and therefore
generally nutrient poor (oligotrophic) (cf Fen). All bogs have peat (an
accumulation of partially decomposed organic matter), and so are usually
markedly acidic.

·  Dominant Cover is used for Level IV of the classification system. Dominant
cover is primarily defined by the dominant plant species in the vegetation.

·  Dune Slack. A wet area between sand dune ridges in which wetland plants
occur and where the water table is close to or above the sand surface.

·  Dystrophic waters have significant peat staining, which inhibits or masks
nutrient status.

·  Ephemeral describes wetlands where the open water surface is present only
temporarily (lacustrine) or seasonally or where the defining emergent wetland
vegetation is only seasonally present or temporarily induced by water level
change (palustrine). Ephemeral wetlands are saturated or submerged for some
periods and effectively non-wetland habitat for alternate substantial periods.
During dry periods species otherwise indicative of dryland situations invade.
Wetland species may be annuals that re-establish with wet periods, or may die
back to under ground storage organs.

·  Estuarine. A wetland hydrosystem, which is permanently or periodically
inundated by estuar ine waters, where occasionally or  per iodically saline
waters are diluted to > 0.5% by freshwater, or  freshwater  is occasionally or
per iodically made saline. The dominant function affecting biota is that of
saline water (>0.5% salinity). A coastal wetland semi-enclosed by land
(open, or partly obstructed, or has sporadic access to sea), is the
geomorphological setting indicative of an estuarine hydrosystem. Estuarine
wetlands include supra-tidal zones in which biota is strongly influenced by
irregular saline/freshwater inundation, lagoonal areas where tidal influences are
restricted to periodic incursion of saline water, and dune swale areas where
ground water sources are periodically supplemented be saline contributions
from storm-spray, storm-surge, and estuarine flood-flows.

·  Estuary. A partially embayed coastal system, which receives both seawaters
and freshwaters in a zone of mixing in a tidal regime. The tidal regime is
frequently modified by river flows or bars restricting seawater inputs or
outputs, but there is always continuity of connection to the sea. Distinguished
from the open coast by its protection.

·  Eutrophic waters and wetlands have high nutrient status.
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·  Fen. A welland receiving water from rain with some ground water seepage or
surface run-off carrying dissolved nutrient and organic matter (cf Bog). The
nutrient status of fens therefore is poor to medium (oligotrophic to
mesotrophic). Fens also have peat.

·  Flashy describes riverine flows, which allow development of little more than
microalgal felts.

·  Flush. A wetland on a slope which carries moving surface water from a higher
level, either continuously or occasionally (cf Seep).

·  Geothermal. A wetland hydrosystem where the dominant function is
geothermally heated water . The RMA specifies geothermal waters as those
heated by natural phenomena to 30 degrees C or above. Geotherinal wetlands
may have water temperatures below this but must be considered geothermal
due to the chemical composition of the water. Geothermal wetlands are
permanently or intermittently wet areas, shallow water, or land water margins
that support a natural ecosystem of plants that have compositional, structural,
and/or growth rate characteristics determined by current or former inputs of
geothermally-derived water.

·  Hydrosystems (classification Level I) are wetland ecosystems differentiated by
their broad hydrological setting, and by water salinity and temperature. In
systems where wetlands comprise biota that is indicative of a mixture of
hydrological and salinity regimes, the system is allocated by its dominant
hydrosystem type.

·  Intermittent wetlands have irregular fluctuations in water level or water table.

·  Intertidal. This comprises the foreshore area exposed to air between the high
and low tides, and includes the overlying waters. It includes vegetated and
non-vegetated wetland classes.

·  Lacustrine. A wetland hydrosystem including permanent or intermittent
standing open water  in topographic depression or dammed river channel and
the beds of lakes, ponds, and pools so formed. The dominant function is that of
freshwater , with low salinity (<0.5%) if tidal. Lacustrine wetlands exclude
significant (map able) areas of water with emergent vegetation (cf Palustrine)
or areas where water moves at speed (ef Riverine). Present definitions do not
define minimum depth. The boundary between Palustrine and Lacustrine
systems by definition is where vegetation is not emergent over water.

·  Lagoon. A completely enclosed saline body of water that may have occasional
connections to the sea. Water level fluctuations occur, but are not tidal.
Seawater inputs are irregular and fluctuations in level tend to be long period,
and often seasonal. Evaporation often plays an important role in modifying
salinity patterns.
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·  Lowland wetlands have a low gradient with slow runs and pools, and are close
to the sea.

·  Marine. A Wetland hydrosystem including saline open waters, seabed, and
foreshore. The dominant function is that of saline (>0.5% salinity) water.
Marine wetlands are bounded by the landward limit of tidal inundation and
splash, or seaward limit of other hydrosystems (particularly Estuarine). Marine
includes shallow coastal waters to 6 metres depth and coral reef systems to any
depth. For the purposes of this classification marine wetlands include the
littoral zone (photic zone to depth limit of rooted plants), intertidal, and
supra-tidal zones.

·  Marsh. A mineral wetland that may have a peat component that is periodically
inundated by standing water or slowly moving water. Water levels may
fluctuate markedly (cf Swamp). Marshes are usually moderate to highly
nutrient rich (mesotrophic to eutrophic).

·  Mesotrophic waters and wetlands have moderate nutrient status.

·  Midland systems have overall flows that have a moderate gradient, and are
dominated by runs/riffles.

·  Monomictic lacustrine waters have single periods of thermal stratification and
mixing each year.

·  Nontidal. This comprises coastal areas, which contain open water of variable
salinity in which the water level usually changes not with diurnal tidal
fluctuations but in response to irregular climatically induced events such as
barrier breaches and floods. It includes lagoons and dune swale impoundments.

·  Oligotrophic waters and wetlands have low nutrient status.

·  Palustrine. A wetland hydrosystem including lands bound by dry land or by
any other hydrosystem, where attached/rooted vegetation is emergent (cf
Riverine or Lacustrine) permanently or seasonally above freshwater  (<0.5%
salinity), non-tidal surface water or groundwater. Palustrine wetlands include
marsh, bog, swamps, fens, bog, marshes, seeps and flushes. Palustrine wetlands
exclude wetlands influenced by saline water such as saltmarsh.

·  Perennial riverine systems include permanently flowing waters in channels,
even where parts of a flow are below a porous channel surface.

·  Permanent wetlands have a water level or watertable that is constantly high,
and the defining vegetation persists throughout the year. In extreme dry
periods, plant community composition may change, but species are identifiable
to wetlands (cf seasonal, ephemeral and intermittent).

·  Plutonic. A wetland hydrosystem that includes all underground water-bodies
where light level are too low to permit photosynthetic activity, and hence plant
production. Biotic communities include fungi, microbes, meiofauna, insect
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larvae, and/or some fish species. Plutonic wetlands include underground pools
and streams from karst and volcanic strata, and aquifers.

·  Polymictic waters have several periods of thermal stratification and mixing
each year.

·  Riverine. A wetland hydrosystem where the dominant function is continually
or  intermittently flowing open fresh water . Includes natural and modified
streams and rivers, creeks, canals and channels and the beds so formed.
Riverine wetlands exclude significant (map able) areas of emergent vegetation
(cf Palustrine), even where these are emergent over running water. Riverine
wetlands are bounded by their downstream limit by Estuarine hydrosystems
which contain a saline influence.

·  Saltmarsh consists of vegetation of land-based physiology, which is tolerant of
salt, and the absence of species that are not salt tolerant.

·  Seagrass meadows are within the tidal zone and are dominated by Zostera, a
marine (aquatic physiology) flowering plant intolerant of long exposure.

·  Seasonal Water level, water input, and / or water logging vary with seasonal
events such as spring snowmelt or autumn drought (cf permanent, ephemeral
and intermittent).

·  Seep describes a wetland where water percolates to the soil surface (cf Flush),
with a flow being less than that, which would be considered as a Spring.

·  Stable flow is one that allows attached macrophytes and mosses to persist from
year to year.

·  Spring. A stream emerging to the surface from underground.  Usually of
considerable flow, without emergent vegetation where the spring emerges from
the ground (cf Flush and Seep).

·  Steepland has overall flows, which are high gradient, well aerated with broken
surfaces.

·  Structural class is primarily defined by the structure/physiognomy of the
dominant canopy vegetation (classification Level Ill). These terms have been
described in Atkinson (1985) and include such common terms as forest,
shrubland, grassland, sedgeland, tussockland etc. In response to the issue of
identification of certain of these in the wetland situation, flexibility is allowed,
with the compositional descriptors providing the appropriate comparisons
where there is confusion.

·  Sub-systems are primarily defined by flooding regime (hydro-periodicity) and
are used to describe wetlands at Level IA in the classification.
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·  Subtidal. This comprises areas that are permanently inundated with marine or
estuarine waters. It includes vegetated and unvegetated wetlands. Within the
estuarine hydrosystem the intertidal is defined here to include the supratidal
because of the difficulties of delineating the actual boundary on the ground.

·  Supratidal. This comprises areas above the high water mark, which are
strongly influenced by periodic incursions of saline water or spray. It includes
the splash zone and areas inundated by storm surges.

·  Swamp. A wetland where water supply is augmented by ground-water seepage
or surface run-off that has been in contact with mineral materials in adjacent
land, and carries inputs of dissolved nutrients and often also suspended
inorganic sediment. Swamps usually have a combination of mineral and peat
substrates. Leads of standing water or surface channels with gentle permanent
or periodic internal flow may be present (cf Marsh). Swamps are relatively rich
in nutrients (mesotrophic to eutrophic) and the water table is usually
permanently above some of the ground surface, or periodically above much of
it.

·  Tidal. Wetlands where the water level regime is determined by the diurnal rise
and fall of tidal saline waters. Tides can have upstream effects above saline
inputs, but where the salinity falls below 0.5%, or where the vegetation is
characteristic of freshwater conditions, the boundary with the palustrine system
occurs. The extent of the wetland may be above the full tidal range, (Mean
High and Low Water Spring are often used as definitions), but seldom below.

·  Variable flow is one, which allows development and scouring of macro algae.

·  Water table defines the water level relative to the ground surface, i.e. the level
below which is fully saturated. Also commonly applied to road ditches in New
Zealand.

·  Wetland. The RM Act (1991) defines wetlands as "permanently or
intermittently wet areas, shallow water or land/water margins that support a
natural ecosystem of plants and animals that are adapted to living in wet
conditions". They may be saline, freshwater, or brackish. Wetlands have
internal interactions between water regime, chemistry, soils, vegetation and
fauna that define them, and have a boundary beyond which external
interactions are either inputs or outputs.

·  Wetland Class is used in the classification system (Level II) comprises distinct
kinds of vegetation in which characteristic functional features other than those
of hydrology dominate to such an extent that they cause major vegetation
patterns. These include substrate, acidity and chemistry. For instance acidity
and chemistry are important at defining different types of palustrine system,
while chemistry, especially in relation to salinity help define estuarine wetland
classes.
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·  Wetland Form is primarily defined by landform (hydrogeomorphic setting)
and is used to classify wetlands at level IIA.
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