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Summary

Project and Client

. Bay of Plenty Regional Council contracted Landcare Research to develop a system for
monitoring the ecological state and trend of Bay of Plenty wetlands for high-level
reporting purposes under the Natural Environment Regional Monitoring Network
(NERM).

Objectives

. Develop and trial a sampling approach and monitoring system applicable to the range
of freshwater wetlands in the Bay of Plenty region.

. Provide detailed guidelines for establishing vegetation plots, replication, plot size, and
overall wetland condition assessment, incorporating current standard procedures and
any potential refinements.

Methods

. Use a monitoring system based on the current wetland handbook monitoring approach
with refinements recently developed for Southland wetlands, in a subset of Bay of
Plenty wetlands covering a range of wetland classes and vegetation types.

. Trial the Prevalence Index, a weighted average measure of ‘dryness’ based on plant
species fidelity to wetland that was developed for wetland delineation in USA, as a
surrogate for monitoring hydrological changes in a wetland, following a pilot study in
Southland wetlands.

. Develop a robust approach to wetland sampling in terms of plot replication and location
within a wetland.

Results

. A wetland monitoring system together with field sheets (Wetland Record Sheet,
Wetland Plot Sheet, Prevalence Index) and guidelines for establishing vegetation plots,
plot replication, location, and size, sampling techniques and overall condition
assessment were trialled and refined in three Bay of Plenty wetlands covering different
wetland classes and vegetation types.

. The Prevalence Index shows promise as a cost-effective and simple surrogate for
monitoring hydrological changes in a wetland.

Conclusions and Recommendations

. Analysis of data from the pilot surveys indicate the monitoring system, which is
consistent with standard monitoring methods developed for wetlands in both New
Zealand (monitoring handbook) and USA, should be suitable for monitoring Bay of
Plenty wetlands for NERM and other requirements.
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1 Introduction

The extent and condition of wetlands in New Zealand have declined significantly since the
arrival of humans. More than 90% of wetland area has been destroyed and many wetland
sites continue to degrade because of reduced water, additional nutrients, and/or impacts from
many invasive species. Monitoring is important for detecting negative changes in biodiversity
and ecosystem properties so that early and effective remedial action can be taken. Regional
Councils have responsibilities to maintain indigenous biodiversity under the Resource
Management Act 1991 and to monitor the state of the environment, which includes
monitoring the state of wetlands. This project aims to assist Bay of Plenty Regional Council
(Environment Bay of Plenty) with meeting these requirements.

2 Background

Bay of Plenty Regional Council contracted Landcare Research to develop and implement a
system for monitoring the ecological state and trend of a representative set of Bay of Plenty
wetlands. The purpose of the monitoring is for various reporting requirements under the
Natural Environment Regional Monitoring Network (NERMN), which can be used to assess
the efficiency and effectiveness of regional policies and plans.

There are four main parts to the project:

A. Framework for assessment of the priorities for wetland monitoring based on historic
vs extant extent of representative wetland types. This includes geographic spread (e.g.
Ecological District), and ecological values/ecological integrity. The framework will
yield a representative set of priority wetlands for monitoring on a 5-year rotation. Part
A has now been completed (Fitzgerald et al. 2013).

B. Development and trialling a sampling approach and monitoring system in a range of
wetland classes and vegetation types. Provision of detailed guidelines for establishing
vegetation plots, replication, plot size, and overall condition assessment incorporating
current standard procedures and any potential refinements.

Note: This monitoring project focusses on monitoring the vegetation, nutrient and
some hydrological components of wetlands. Monitoring of faunal components such as
bird counts, fish surveys, and pest numbers will be undertaken separately in
association with Department of Conservation (N. Willems, Bay of Plenty Regional
Council, pers. comm. 2013)

C. Implementing the wetland monitoring system over a 5-year period.
D. Data analysis to establish baselines for monitoring wetland extent and condition.

This report covers Part B.
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3  Objectives

. Develop and trial a sampling approach and monitoring system applicable to the range
of freshwater wetlands within Bay of Plenty.

. Provide detailed guidelines for establishing vegetation plots, replication, plot size, and
overall wetland condition assessment incorporating standard procedures and any
subsequent refinements.

4 Methods

. Use a monitoring system based on the current wetland handbook monitoring approach
(Clarkson et al. 2004), with refinements developed recently for Southland wetlands, in
a subset of Bay of Plenty wetlands covering a range of wetland classes and vegetation

types.

. Trial the Prevalence Index, a weighted average measure of ‘dryness’ based on plant
species fidelity to wetland that was developed for wetland delineation in USA, as a
surrogate for monitoring hydrological changes in a wetland, following a pilot study in
Southland wetlands.

. Develop a robust approach to wetland sampling in terms of plot replication and location
within a wetland.

5 Results

5.1 Wetland sites

Three wetlands were selected for the trial: Tumurau (Braemar) Lagoon Wetlands (henceforth
Tumurau Wetland) and Kohika Wetlands in Te Teko Ecological District, and Kaituna Sand
Dunes Wetlands in Tauranga Ecological District. These wetlands are nationally or regionally
significant and are listed in the provisional set of wetlands to be considered for monitoring
(Fitzgerald et al. 2013). They cover a range of wetland types (marsh, swamp, and fen) and
vegetation types (e.g. grey willow treeland, Coprosma shrubland, Machaerina sedgeland,
Juncus rushland, raupo reedland). They also cover various impacts of management, e.g.
Tumurau Wetland has recently undergone willow control operations, and there are large areas
of native and exotic vegetation dieback. The wetlands were sampled on 18-19 November
2013 and 19-20 December 2013, with a total of 12 plots sampled (Appendix 1).

5.2 Overall approach

The methods follow the Handbook for Monitoring Wetland Condition (Clarkson et al. 2004)
http://www.landcareresearch.co.nz/publications/researchpubs/handbook_wetland_condition.p
df with modifications based on the WETMAK: Wetland Monitoring and Assessment Kit
(Denyer & Peters 2012) http://www.landcare.org.nz/wetmak and the RECCE method (Hurst
& Allen 2007) http://nvs.landcareresearch.co.nz/html/Recce_ExpandedManual.pdf. The
approach was further refined after field testing in Southland wetlands by Bev Clarkson

Page 2 Landcare Research


http://www.landcareresearch.co.nz/publications/researchpubs/handbook_wetland_condition.pdf
http://www.landcareresearch.co.nz/publications/researchpubs/handbook_wetland_condition.pdf
http://www.landcare.org.nz/wetmak
http://nvs.landcareresearch.co.nz/html/Recce_ExpandedManual.pdf

A methodology for monitoring Bay of Plenty wetlands

(Landcare Research), Andy Hicks (Environment Southland), and Hugh Robertson
(Department of Conservation), and the addition of the Prevalence Index (PI), a wetland
indicator used in the USA protocols for wetland delineation (US Army Corps of Engineers:
Environmental Laboratory 1987, and subsequent revisions).

The points of difference between the current approach and the Handbook for Monitoring
Wetland Condition method and/or background information are summarised in Sections 5.2.1
t0 5.2.3 below.

5.2.1 Wetland Sheet

. Removal of Indicator Component Fire Damage: Any nutrient enrichment caused by
recent fires can be incorporated in the indicator component ‘Nutrient levels’ and any
vegetation/biota damage can be captured in the new Indicator component ‘Recent
vegetation damage/clearance’. This follows the WETMAK approach (Denyer & Peters
2012).

. New indicator components ‘Native animal species occupancy decline’ and ‘native plant
species occupancy decline’ are added to measure the extent of divergence from the
expected or typical species composition and/or structure expected for that particular
wetland type.

5.2.2 Wetland Plot Sheet

This builds on the WETMAK approach with additional data recorded. For more information
and guidance see Field Sampling Protocols (section 5.3.1 below).

5.2.3 Prevalence Index

This is a method for assessing the ‘wetness’ or, more correctly, ‘dryness’ of a plot based on
plant species composition and cover. It was developed for the USA wetland delineation
system (Environmental Laboratory 1987) using individual wetland species indicator status
based on typical wetland habitat (OBL.: obligate wetland, FACW: facultative wetland, FAC:
facultative, FACU: facultative upland (dryland), UPL.: upland) to calculate a Prevalence
Index (PI). In USA if PI < 3, the vegetation is considered hydrophytic and satisfies the
vegetation criterion for delineating wetlands (the other criteria are soils and hydrology).
Epiphytes are not included in the assessment because they are not rooted in wetland soils.

In New Zealand we are trialling use of the Prevalence Index as a tool to monitor changes in
hydrological regime in permanent plots at a site. The list of indicator status ratings for New
Zealand wetland plants is available online at
http://www.landcareresearch.co.nz/__data/assets/pdf file/0014/64400/wetland_rating_specie
s_December_2013.pdf. As plants integrate and reflect the environmental conditions at a site,
significant changes in the hydrological regime will be apparent in changes in species
composition and cover. For example, influxes of FACU and UPL pasture species may be
promoted by the lowering of the water table following drain construction, and will result in
increases in Prevalence Index values. Further work is planned with a biometrician on
developing significance levels related to the extent of the change of Prevalence Index.
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The Prevalence Index for the Bay of Plenty plots sampled (Table 1) indicates that the Pl
ranged from 1.00 to 3.33, reflecting very wet through to relatively dry hydrological regimes.
Following the USA wetland delineation system, Kohika Plot 1 does not satisfy the wetland
vegetation criterion (i.e. PI<3). Kohika Plot 1 had significant proportions of FAC, FACU and
UPL species, and the water table was not measurable (deeper than 40 cm). Monitoring in the
future will indicate whether the sites are drying out or not.

Table 1 Prevalence Index for wetland plots sampled

Plot Prevalence Index Wetland vegetation
Kaituna Sand Dunes Plot 4 1.00 Yes
Tumurau Plot 8 1.03 Yes
Tumurau Plot 7 1.13 Yes
Kaituna Sand Dunes Plot 1 1.25 Yes
Tumurau Plot 9 1.33 Yes
Tumurau Plot 6 1.95 Yes
Kohika Plot 2 2.03 Yes
Tumurau Plot 1 2.19 Yes
Tumurau Plot 5 2.21 Yes
Tumurau Plot 2 2.42 Yes
Tumurau Plot 4 2.98 Yes
Kohika Plot 1 3.33 No

5.3 Field Sampling Protocols

We recommend the protocols outlined below for wetland monitoring. In addition, repeat
measurements (inter-annual) should be undertaken at the same time of year to avoid seasonal
differences, and under ‘normal’ conditions to avoid short-term fluctuations caused by
abnormal climatic, disturbance or other conditions.

5.3.1 Background references and equipment required
. Fitzgerald et al. (2013) report for list of priority Bay of Plenty wetlands for monitoring.
. This report (Clarkson et al. 2014) for monitoring methodology.

. Handbook for Monitoring Wetland Condition (Clarkson et al. 2004) for assessment of
wetland condition in Wetland Record Sheet, soil and foliage sampling protocols, and
von Post scoring scale.

. Aerial photos, reports, wetland vegetation maps, other relevant information on wetland.

. GPS points both primary and at least 2 back-up points per major vegetation type (see
5.3.2).
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. GPS and spare batteries.

. Field sheets (Appendix 1): Wetland Record Sheets, Wetland Plot Sheets, Prevalence
Index Sheets.

. Aluminium poles c. 2 m tall for permanent plot corners. Four per plot.

. Small permolat squares or similar for marking plot numbers (use nail or similar to
scratch label on — not marker pen as this fades) and compass orientation corners, e.g.
SW etc. Beforehand, drill holes in top and bottom of square to slide snugly over
aluminium pole. Four per plot.

. Tape measures. Two 30-m tapes for marking out plots.

. Builder’s retractable steel tape measure for species heights.

. Steel liner for taking substrate/soil cores, e.g. 10 cm diameter by 7 cm height.
. Knife for cutting out core — one with a serrated edge is recommended.

. Sealable plastic bags for cores. Two per plot.

. Small paper bags (e.g. 15 x 15 cm) or envelopes for foliage samples (not plastic bags,
which sweat and the samples may become mouldy). Usually one per plot. However, we
recommend that manuka also be collected if present as this is a standard species for
nutrient content.

. Field pH and conductivity (EC) meter.
. Von Post scoring scale (in Handbook for Monitoring Wetland Condition).

. Chilly bin with ice packs for storage of substrate samples in the field. Store in fridge as
soon as possible on return from the field.

. Courier samples for analysis at an 1SO-accredited laboratory, such as the
Landcare Research laboratory at Palmerston North
http://www.landcareresearch.co.nz/resources/laboratories/environmental-chemistry-

laboratory.

5.3.2 Plot selection

. Delineate in a GIS system the vegetation types at each wetland, based on published and
unpublished reports, local knowledge, interpretation of recent aerial photos, and other
relevant information. The GIS information will be used to choose sample locations
below and forms an important part of the meta-data associated with the sample. It
should therefore be documented and the version used should be stored for later analysis
and reporting.

. Determine the desired number of sample locations per vegetation type. We recommend
at least one plot per vegetation type.

. Using a probability sampling method, choose the desired number of plot locations in
each vegetation type. We recommend that the SPAS sampling extension developed by
Landcare Research be used to choose spatially balanced samples. This program
operates as an extension of ArcView 3.2 or 3.3. SPAS does not require that ArcView be
running, but does require the ArcView libraries. If ArcView is not available, then the
simple random sampling options available in ArcGIS are suitable. In all cases the area
of each vegetation type and the number of samples in that type should be recorded and
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maintained with the data to provide information on sampling intensity (inclusion
probabilities) required for analysis. The SPAS (Spatial Sampling) program will
calculate inclusion probabilities and include them in the output file containing plot
locations.

. It is recommended that at least an equal number of alternate back-up locations be
generated for each vegetation type in case plots are rejected on the basis of
misclassification or recent development/destruction. This can be achieved simply by
repeating the above procedure for each vegetation type, using a different random seed.

. If ground truthing of the aerial photographs and/or vegetation maps reveals that a
vegetation type has been missed during the sampling process, additional plot(s) may be
sampled. To do this, delineate the vegetation type in the field and use random numbers
(e.g. X metres towards the centre of the vegetation type) to select the plot origin,
ensuring the plot is representative of the target vegetation type. Indicate that this plot is
‘additional’ to the randomly generated plots.

5.3.3  Field survey: plot establishment and sampling

. Using the GPS random point coordinates as the origin and south-west corner, set up a
5 x 5 m plot due north, east, etc. from that point using tape measures and poles.

. Take 2 photos at the SW corner, the first looking N, and the second looking E, with the
poles and tape delineating plot along the edge of the photo if possible (see Figs 1 and
2). Record photo number and time it was taken.

. Fill in page 1 of the Wetland Plot Sheet in the field. Page 2 of the Wetland Plot Sheet
can be left until later, when soil/foliage analyses are completed.

. Species cover (Cover % column) is not measured in fixed height (RECCE) or Atkinson
variable height (Atkinson 1985) tiers. It is the vertical projection (spread) of the
aboveground live biomass for each species measured as % cover of the total area of the
plot, irrespective of height or tier, or position of other vegetation. Imagine each species
is the only species in the plot and estimate its cover. Individual species cover cannot be
more than 100% but total vegetation cover usually will be >100%. This applies to all
vascular species and Sphagnum moss. Bryophytes and lichens may also be recorded to
species level if known, but must also be recorded collectively as Bryophytes or
Lichens. Assess the cover of rarely-occurring species down to 0.1% if possible i.e.
approximately a 15 x 15 m square in a5 x 5 m plot (1% cover is equivalent to a 50 x
50 cm square).

. Cover class estimates for each species in the different height tiers is the cover class
estimate based on the % cover of that species within the appropriate height tier
compared with the total area of the plot.

. Fill in the plot vegetation data table on page 2 of the Wetland Plot Sheet.
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Figure 2 Photograph example from SW corner: Tumurau Wetland Plot 1 looking east.
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5.3.4 Wetland Record Sheet

Fill in the wetland record sheet to calculate a Wetland Condition Index for each wetland,
based on the Wetland Monitoring Handbook Table 5 (Clarkson et al. 2004) and information
therein. For the new indicators of ‘Native animal species occupancy decline’ and ‘Native
plant species occupancy decline’, assess the extent of divergence from the expected or typical
species composition and/or structure expected for that particular wetland type (based on
wetland ecological knowledge). Use similar scoring categories used for the other indicators,
i.e. 5: none/very low; 4: low; 3: moderate; 2: high; 1: very high; 0: extreme.

5.3.5 Prevalence Index

Calculate the Prevalence Index by filling in the Prevalence Index table using plot percent
cover and species indicator group data from the New Zealand wetland species indicator status
ratings available on the web (Clarkson et al. 2013:

http://www.landcareresearch.co.nz/ __data/assets/pdf file/0014/64400/wetland_rating_specie
s_December_2013.pdf). Populate the Prevalence Summary Worksheet on page 2 of the
Wetland Plot Sheet.

5.3.6  Nutrient Analyses

Instructions for collecting foliage and substrate samples are outlined in the Wetland
Monitoring Handbook (Clarkson et al. 2004). Soil cores and field water measurements are
taken in the south-west corner just within the plot. When substrate and foliage nutrient
analyses have been received from the analytical laboratory, fill in the tables on page 2 of the
Wetland Plot Sheet.

5.4 Wetland survey data sheets

The Wetland Record Sheet, Wetland Plot Sheet, Prevalence Index, all nutrient and other
analyses for Kaituna Sand Dunes, Kohika, and Tumurau Wetlands are provided in
Appendices 1-5. These provide examples and guidance for filling in the datasheets.

6 Conclusions

The field protocols as outlined above were relatively quick and easy to follow, provided both
guantitative and semi-quantitative data for inter-annual monitoring, and were suitable for the
range of wetland types encountered during the pilot survey. Recent work in Southland
wetlands (and elsewhere) indicates the protocols are also suitable for other wetland types
present in Bay of Plenty but not included during this pilot. We conclude the monitoring data
should assist Environment Bay of Plenty in monitoring the state of their wetlands.
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7 Recommendations

We recommend keeping protocols as consistent as possible within the region (and nationally)
by ensuring the field team is familiar with the standard wetland monitoring approach and/or
undertakes training at the start of the project to ensure consistency.

Additionally, field sampling should be undertaken under ‘normal’ conditions and re-
measurements over different time periods should be at similar times of the year (preferably
early-midsummer).
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Appendix 1 - Field record sheets

These comprise:

. Wetland Record Sheet
. Wetland Plot Sheet (pages 1 and 2)
o Prevalence Index worksheet

Landcare Research
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WETLAND RECORD SHEET

Wetland name: Date:

Region: GPS/Grid Ref.:

Altitude: No. of plots sampled:

Classification: | System IA Subsystem Il Wetland Class 11A Wetland Form
Field team:

. . . Score | Mean
Indicator Indicator components Specify and Comment 051 | score
Change in Impact of manmade structures
hydrological Water table depth
integrity Dryland plant invasion
Change in Degree of sedimentation/erosion
physico- Nutrient levels
chemical
parameters V0n POSt indeX
Change in Loss in area of original wetland
ecosystem Connectivity/fish barriers
Intactness Recent vegetation damage/clearance
Change in Damage by stock/feral browsers
browsing, Introduced predator impacts on wildlife
predation & -
harvesting Harvesting levels
regimes Native animal species occupancy decline
Change in Introduced plant canopy cover
dominance of | Introduced plant understorey cover
native plants Native plant species occupancy decline
Total wetland condition index /25

! Assign degree of modification as follows: 5=v. low/ none, 4=low, 3=medium, 2=high, 1=v. high, O=extreme

Main vegetation types:
Native fauna:
Other comments:

Pressure Score?2 | Specify and Comment

Modifications to catchment hydrology

Water quality decline in catchment

Animal access

Key undesirable species

% catchment in introduced vegetation

Other land-use threats

Total wetland pressure index /30

2 Assign pressure scores as follows: 5=very high, 4=high, 3=medium, 2=low, 1=very low, 0=none
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WETLAND PLOT SHEET

Wetland name: Date: Plot no:
Plot size: Altitude: GPS:
Recorder: Veg structure: Compositionl:
Species (* for exotics) Cover | Height m Cover class 1 <1%, 2 1-5%, 3 6-25%, | Seed | Notes
02 4 26-50%, 5 51-75%, 6 76-100% -ling
#3
Max | Avg | <0.3 | 0.3-1 | 1-2 | 2-5 | >5
m m m m m

Litter (total %) Bare Ground (total %) Photo (SW corner) N:
Bryophytes (total %) Water (total %) Photo (SW corner) E:

T Atkinson bird’s eye view method, i.e. / or — for different or same height; 50-100%, 20-49% (10—19%) [1-9%]
?Live shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
*Woody seedling number: actual count for low numbers, otherwise estimate.

Field measurements:

Water table cm Water conductivity uS
Water pH (if present) Von Post index (peatlands)
Soil cores collected (V) Foliage collected (list species)

Comments/additional species in vicinity in same vegetation type:
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Wetland Plot Sheet: Page 2

Wetland Name: Date:

Plot No.:

Plot vegetation (use plot data only: vascular species and Sphagnum)

Total

A Native species cover: sum of % cover for all native species

B Total species cover: sum of % cover for all plants

A/B*100, i.e. % native vegetation cover

C Native species richness: number of native species

D Total species richness: total number of species

C/D*100, i.e. % native species number

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight Total (organic) C %

Bulk density T/m® Total N %

pH Total P mg/kg

Conductivity uS (optional) Total K % (optional)

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species x1l=
FACW species X2=
FAC species x3=
FACU species x4 =
UPL species x5=
Column totals: (A) (B)

Prevalence Index' = B/A =

In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time

Page 14

indicate hydrology changes

Landcare Research




Table 1: Prevalence Index

Indicator Group Species Name Percent Cover by Species | Total Cover by Group Weighting Factor Product
OBL 1
FACW 2
FAC 3
FACU 4
UPL 5
Totals (A) (B)
Hydrophytic Vegetation Prevalence Index = B/A =
Determination Hydrophytic Vegetation by PI Indicator? Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)

Page 15




Appendix 2 — Wetland Record Sheet Data

WETLAND RECORD SHEET
Wetland name: Kzibing Sawd Dures  Dates 20/12(2013
Region: B0/ Taumnga €D GPS/GridRef.: | ¢qs087 5514398
Altitude: ¢ Ewa g g No. of plots sampled: 2
Classification: I System | IA Subsystem II Wetland Class ITIA Wetland Form
Estuarine Perrnancat Sty Swale
Field team:
Indicator Indicator components Specify and Comment Score | Mean
0-5' | score

Change in Impact of manmade structures Lo o b ‘;{_ paistor €0 sgu.’ . | #.5
hydrological Water table depth
integrity Pt /mp (27 b\f Wml/«!d Dinton, MW,,‘ /_.’,L l,,,. uz

4 Dryland plant invasion . u %4 / nﬁb 4R
g&;;liig_m Degree of sedimentation/erosion }"‘ Ine ohsrid : =

¢ - F ket fo-rn (1)
chemical Nutrient lovels 2 dnfr ﬁrow Prets, aagw e r£1 4 "S5
parameters Von Post index N / P
g:l:)asl;,g:t:;; Loss in arca of original wetland Moty (n dq ot 4.5
ivi i ~ o . ~
intactness Connectivity/fish barriers ‘ SHI g nmecte en £ side Kakng | 05 4‘”
T E ‘3
Recent vegetation damage/clearance None o bsermtd Shony 5

Chauge in Damage by stock/feral browsers lfuﬂq ﬂn U, poSsurs P-‘"—W* s
browsing, Introduced predator impacts on wildlife v b, VAR
predation & P P Ne bawm 5. wban arxs ea | 4 2.5%
harvesting Harvesting levels -3
regimes fong obstrves . =

Native animal species occupancy decline Probib /'4 /u hods Swa L( 91& !

Change in Introduced plant canopy cover Gonst ,é ”I, oko NN/e M( 2.5

dominance Tntroduced plant anderst T

of native oduced plant understorey cover Soms hurhaccsns 2o “153 3:5 |3, 5
plants Native plant species occupancy decline &MM’,M’ ik Sy ele 3.5

Total wetland condition index /25 " 19.98

I Assign degree of modification as follows: 5=v. low/ none, 4=low, 3=medium, 2=high, 1=v. high, O=extreme

Main vegetation types: £ /A sph reé’ﬁffa!\d/ Grfy pllo ) freelond , Junl bof rushland
Native fauna:

Other comments:

Mjnop@ﬂum rebishim  pregend, V”j {onj + hareopt d\anﬁe Suseephble -ﬁoe eg;
Pressure Score’ | Specify and Comment
Modifications to catchment hydrology l-/— D"ams; Lfa cond ol , rccr’d_mktg‘.Q dept 0 Infesk
Water quality decline in catchment 2 Ferhhier on worlob geamens, ﬁum g rdl . Favon effidt
Animai access v ’ '

4 fﬂS‘fS{ accessible puir Lormlone & ,ﬁrom/ houses

Key undesirable species 2 Grey witliend |, farwn-in peraled  axobics
L]

% catchment in introduced vegetation s Vu\j LHE madet veselahon o Cakehwment

£ -
Other landuse threats 2 idcbin spavuk v e havechng
7 —

Total wetland pressure index /30 2.6

2Assign pressure scores as follows: 5=very high, 4=high, 3=medium, 2=low, 1=very low, 0=none



Wetland mame: Kokt .

WETLAND RECORD SHEET

Date:

20 {12203

Region: 4 o;ﬂluy T Teko D GPS/Grid Ref.: /1732105 S797q59

Altitude: ,?, masd No. of plots sampled: 2

Classification: I System | IA Subsystem II Wetland Class IIA Wetland Form

/aﬂ/qglﬁm); /e/m.qg,] + Sevecrp Moa{.f;e,;( ] F/oaa{/[q,ﬁ/ back Seveny

Field team:  flei| fitzgerald, Mark Swale

Indicator Indicator compenents Specify and Comment Score | Mean
0-5' | score

Change in Impact of manmade structures Stophaat or W sde, Pordsextmnia .

. - dfmm@t anal on Eside “’4“'_{ / -
hydrological Water table depth fo o6
integrity P vey AA] M ’ﬁw ni vt mnml::p.a‘, / 67

i T aShat P -
Dryland plant invasion Gl aps, 40 N l ap' ”16 ;;‘Pfeu w | 3
Change in Degree of sedimentation/erosion Lot 451, ' /4 led fome Crbthas 26
physico- - - = e
chemical Nutrient levels s /u; | f'l«-1 clvated - qnmﬁm “fl 35 | 3.5
parameters | Von Post index p /P'

T T T § K Cn filtens
g;asr;%:el; Loss in area of original wetland EXR sl f038 %’ 0"‘4 oy “ /
imtactness Connectivity/fish barriers frewr on Nea d, P /«baaks ;Hn; gh| / %

Recent vegetation damage/clearance Rocent deoutopnant SE cwnr y7

S on

Change in Damage by stock/feral browsers N
browsing, — t o o chyet ; p)abab!'u posru»s o
predation & | oduced predator impacts on wildlife |z o) .4 p-tdﬂgs /pke/.,;\{,c»-? o3 2.5
harvestin; Harvesting levels
regimes 4 ‘ g i i ju(k. 5/\ou/m:y (m(udts M“"C dﬁ . 3

Native animal species occupancy decline H g A H o oh%( 4 /
Changs in Introduced plant canopy cover ’74 Ao . Lxohe {
dominance Tatroduced Dlant onderst
of native ntroduced plant understorey cover Nosth oxohcs / [

lants Native plant speci decli J

p ative plant species occupancy decline Heakin & Lot i
Total wetland condition index /25 v 1047

T Assign degree of modification as follows: 5=v. low/ none, 4=low, 3=medium, 2=high, 1=v. high, O=extreme

Main vegetation types:

Native fauna:

Other comments:

G—rej willot "f"’éi(‘mﬂ(} (a/‘fs"‘(jm Cepicm virelang!

Ve(j oy e derfoot, dominafed /:y 2xohics (fregitlon, Cherece prm:,(-)

Pressure

Score’

Specify and Comment

Modifications to catchment hydrology

I

Highly nodifud -mosty Aramed fﬂM!aM#“

yofﬁub PA
vealereaye

‘| Water quality decline in catchment

4

Camn Smey river Trds wess, quw-.r \fnprw KMVLI,L P’*’IFW'

Animal access

xid

7 N
Ly | oo g 4 i ,Qgg/g/,wcda/w‘s lan Serm

Key undesirable species 4.5 fwur U,,/‘M Lhiness /Mvd' g/nuéem/ ete. Arbund

% catchment in introduced vegetation ’(i:.,g Vl/ﬂ Idtle . Peahos VCO k‘uﬁon ”:h} Wé;thMf

Other landuse threats 7 L

Total wetland pressure index /30 2

TAssign pressure scores as follows: 5=very high, 4=high, 3=medium, 2=Iow, 1=very low, O=none



WETLAND RECORD SHEET

)(
‘Wetland name: ‘Tumumu\ Date: ICI/HIZO_IS —19/r2[2013
Region: 302 7oTeto en GPS/Grid Ref.: (927792 57906220
Altitude:  c. /o, ask No. of plots sampled: 8
Classification: I System | IA Subsystem II Wetland Class IIA Wetland Ferm
Palugtrine Pes Maneqt- Stva o ﬁ""’(/ﬂhm'/ bALL Stamap

Rield team: £y C/pcbson, Neil Fbrgemld, Merk Swale  foffred b S22
Indicator Indicator components Specify and Comment Score | Mean

roacte W spopbint on E 0-5" | score
E;lirtlgl: glit; N Impact of manmade structures vee at ﬁ) Aracs 1 wddle, § ENy
integrity Water table depth ke _marndans w‘c red. "uj‘\ ) 28 217

Dryland plant invasion

a‘ﬂmnlx’ on" m-!:_f’ffm U

D avege

Change in Degree of sedimentation/erosion ranar gt 4 ¢
Plee ? A

No~e o 6Surv~cr(’ fom conn

physico- - <

chemical | Tutrient levels Some Jeb, Acfl ontentt Ml npad 4.5 |60
parameters | Von Post index Ko o

Change in Loss in area of original wetland ; . N
ecosystem C vitv/fish b Exlonsrne. foss %j wellaol /5

intactness onnectivity/tish barriers Slophants, wer, modertli 2heet 2 . 2.33

Recent vegetation damage/clearance #

. Yo o
Bocon b ells o Speesfrog —afetted Mb"é’ 2.5

Change in Damage by stock/feral browsers N shock ?Z::;“’;zr; . [mwﬁ-" — 45

browsing, - — m
. sitd

predation & Introduced predator impacts on wildlife 3 st cordol  popaems, pdm"\n “ 3.5 3, 75
harvestin, H ing level v
regimes g arvesting levels Dﬂl I sheohig 2.5

Native animal species occupancy decliney v e s
ghar}ge in | Introduced plant canopy cover Ul 5};‘;&:“# A biSone regpoui 4’

ominance = =
of native Introduced plant understorey cover Mostly &g - L,l 3.92
plants Native plant species occupancy decline ¥ | £40, Uz debicte. foom 5 g ing 3.8
; .

Total wetland condition index /25 - 12,43

Enp‘ht& .

f Assign degree of modification as follows: 5=v. low/ none, 4=low, 3=medium, 2=high, 1=v. high, 0=extreme

N L %
Main vegetaﬁon types: foj raliow ,]l-,«&(n,.\d/ CorPtec §/’|f«b./a/\d/ EP Sen shabig ﬂdl FHOk’I/HDL—{d: eter
—- ) RN b
gdeS’Rnd) TYP orr fadldﬁd) MACarvh- MBC rulo .‘.‘cdjc(('(/y{/ Jualace rus h[[m/(/ herb frétel, 7

R ; Sivere her
Native fauna: £itern (,boom:iuj amony, weleomt Siialiow , Tai, Fernbird (hterd ¢ Seay Sherege, Facaclsy duek

fossum +baby 1 Adead wileud ST (sl worm Amgnthas 3., Lanada geCse

Other comments: Herb ieidle by kil /’;jh for Some Aahwe SPELiLs ; ‘?5‘/-“«"0&( EMvo by
Hola bl lanme idland  FCerng faf fowleas GO‘Q,
7

Pressure Score’ Specify and Comment

Modifications to catchment hydrology 35 Fhlts b |/ relaw Somt. Nehue covir, ORuate c{rnﬁc_d'

or g v

Water quality decline in catchment 2.5 | Frrmiand - ﬁ’ﬁ‘f ieat. Fmia € HHaend
7

Animal access

3.5 | Rolakerly easyacess acmss faimiand « aloas road
[ J (W}

" . q .
Key undesirable species 2 G-ﬂ’«q willowr prived, blackberdy

S — - - - = -
% catchment in introduced vegetation 1 Magsri by 6] cotehmont 05 exoht  weaeiohidn
Other landuse threats v J

Total wetland pressure index /30 165

? Assign pressure scores as follows: 5=very high, 4=high, 3=medium, 2=low, 1=very low, O=none



A methodology for monitoring Bay of Plenty wetlands

Appendix 3 — Wetland Plot Sheet Page 1 Data

WETLAND PLOT SHEET [
Wetland name: |, /| ... .4 Date: 20'[2:\3 Plot no: | C@a.c 7
11;10t siée: Tl Deres Altitude: |X GPS: 1396092 £ 919301
ecorder: ,’: 5(::(.&:“ a” Veg structure: (Qee % /L‘v\ f0@p22?22./ t’ (/ /‘A‘ \_() L— g
Species (* for exotics) Cover | Height m Cover class 1<1%, 21-5%, 3 6- - Seed | IS* | Notes 7
042 25% 4 26-50%, 5 51-75% 6 76-100% | -ling
Pfhx Avg | <03 | 03-1 (12 |25 >51 48
AN m m m m | m
EUE- S [FUINIQ L] 6 ||
*_9,/\_{//‘:\'/\/ ST =1 41131413
el up nel [HcTn'al 0122 [
‘_____, L /A _,"{\-J ~ sy
TN |7 [OF04 25
vl oL 27 Lo 5 [
L IUlaeA | STIOST O ST ) ]
MYR. eobital SO0 T
L2'0 L7 [28T0-080%) 4
LEeEm Ml | 10ofl0vnl {
tad v )" gledlytl /1]
=7 3 — R 7 4
Litter (total %) L <~ | Bare Ground (total %) ~ | (| Photo (SW corner) N: iy
Bryophytes (iotal %) (> | Water (total %) O | Photo (SW corner) E: = 7

TAtkinson bird’s eye view method, i /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
*Live shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Woody seedling number: actual count for low numbers, otherwise estimate; “Indicator Status e.g. OBL (page 2)

Field measurements:

‘Water table cm . J,D Cry Water conductivity uS I} .

Water pH (if present) (’1" e Von Post index (peatlands) !

Soil cores collected (1} v Foliage collected (list species) | SA4 { 7 4 clLE QP /
—y .

Comments/additional species in vicinity in same vegetation type: l ? . q_ [ C

\p/f/\qu ﬂ’b/” f as [0[_./;4-_{ frn‘;ﬂ,ﬂ,/;.

Poe i, 4 1 o5 Sfci Loesd , ‘
7 PU Xﬁ‘u’"\, P“)D

Landcare Research Page 19



WETLAND PLOT SHEET

Wetland name: )Cp(ry\/f)/ﬂ’ Date: < 0 — /2 - /2 Plot no: %9%{7&2 $81877¢

Plot size: J_"‘)L S danis Altitude: /O /1 GPS: 2o
Recorder: Veg structure: Composition':
/l/lQ,,,(‘/"u‘ 10_/ ru;/'\} M UL"%S‘Q 4 Junbul
Species (* for exotics) Cover | Height m Cover class 1<1%, 21-5%, 3 6- Seed | 18* Notes ’
o2 25% 4 26-50%, 5 51-75% 6 76-100% | -Jing
Max | Avg | <03 [ 03-1 | 1-2 | 2-5 | >5
m m m m
ELE H2 [ROoBFT0 ;A /i
FLNON Lol (@ Te0]0.2[0, )| &
Litter (total %) () Bare Ground (total %) /© Photo (SW comer) N: [
Bryophytes (total %) D Water (total %) , ) Photo (SW corner) E: -

1Alklnson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
*Live shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Woody seedling number: actual count for low numbers, otherwise estimate; ‘Indicator Status e.g. OBL (page 2)

Field measurements:

Water table cm A O Water conductivityus .| ..]. 2 )
Water pH (if present) Tl Von Post index (peatlands) .
Soil cores collected (/) [ Foliage collected (list species) | (= C & 4 p/

- T

Comments/additional species in vicinity in same vegetation type:

R — ﬁwy Lk 23 (i“(c,

Lt'n\ 1ol ]

N—



WETLAND PLOT SHEET

Wetland name: Kok Ko, Date: 20 -12~Z0o13 Plot no: [
Plot size: S xG Altitude: 7 GPS: 19327105 5797959
Recorder: /Af). ; m‘z(; erotd Veg structure: (s efs A Composition': CAlsep Vinelondt.
A . .
Species (* for exotics) Cover | Height m Cover class 1<1%, 21-5%, 3 6- Seed | IS* | Notes
’ o2 25% 4 26-50%, 5 51-75% 6 76-100% | ling
Max | Avg | <03 |103-1)1-2 |25 ]|>5| #
m m m m . m
CAL S 90 25|15 |3 | € & 12
Hollon  * s |2 |vs | 3|3 I
Ligsia  * yRad S | & 2 3 2|2
Rull £re. ' (& [l |e7 3 z 3
(DT pelf * Vi e || 212 |
CAL oper * T |eglog| | |2
CAL gem 5 2 512 Y 2
Lot jage ¥ s [s (e | 2] 3 [% [2
CRA /o, ¥ s |4 |2 z |z |2 |1
Colausg 2 2 1% — |l = 1—1y |2
RAN rep ¥ Z lez |©.3 Z 1 2
MEL on % 43z ! L il 2 |2
7 54 o1 |97 [o% | | !
COFPc tn , -9 s ) L A
PoApa * |og |87 ]a-7] | |
RMer  * e | |1 ] ) ]
PHO 4e . 05 |.2 |12 | = | i [
OFL 4.md o |02 |o7 \ !
G rap o |07 |07 \ |
colf4ec ol g [MFE N I I
PRU v ¥ 6.1 o7 |06 | ) i
GAL pal ¥ o |e |9 | | J
SEH onrn ¥ o) -7 1-7 L ! !
Litter (total %) So Bare Ground (total %) o Photo (SW comer) N: |
Bryophytes (total %) v Water (total %) o Photo (SW comer) E: |~

T Atkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
?Live shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
*Woody seedling number: actual count for low numbers, otherwise estimate; ‘Indicator Status e.g. OBL (page 2)

Field measurements; «

‘Water table cm . < - 20 deepee fho~ | Water conductivity uS A .
Water pH (if present) LA . Von Post index (peatlands) LA
Soil cores collected (+/ — " | Foliage collected (list species) | ot dec

ZA e
Comments/additional species in vicinity in same vegetation type:



WETLAND PLOT SHEET

Wetland name: /}’CO J’l IC@Date‘ %—J }e. — [ £ Plot no: 2

Plot size: Altitu Gps: /%% &3
Recorder.J Veg structure: ’/ [ ot Compos{non ‘Sgé? 57‘?9/ §7
A A C Cln /6ty may
Species (* for exotics) Cover | Height m Cover class 1<1%, 21-5%, 3 6- Seed | IS* | Notes ’
o2 | . 25% 426-50%, 5 51-75% 6 76-100% | _ling
Max | Avg | <03 103-1 |12 [ 25| >5 #
m m m m m
(Y marFlee [z 3]s |5 [¢ [
(AL Le 50 118l |3 o le
DAL 8o 5 (Vo 17 L2 | Z g
SA2C A Flss |40 l60 ] L1y s ¢
RAN rop*| 5 [0¢lor| 2 i '
Ryt Ledi ] 2 (1 loe || [ 2 [z
LOP v~ [ 1 liglig|t [ 2 [2
AL ) Y| ) Jiroele7| 2] 3
_%t147+rA L st es [y T 1]
HOL Iwn*[ 2 J1nJov| 2] 2 ||
CO LS I [7olze |, [ 2 [2]2]2
PHO fen 3 lGolee| 212 [2],
LoToed k] 2 lloloz| 2|2
LO/U:EA}O ¥ to GO | )2 A 3 2 Z
R ele 0 H e i, te
MUE cins I Cf 0| g0 — - 212
CPEhus P,(‘ajnzsk? o1 ]ozlo7| | |1
Litter (total %) s Bare Ground (total %) ¢ | Phote (SW corner) N: [«
Bryophytes (total %) o ‘Water (total %) & | Phote (SW corner) E: |+~

lAﬂ(]l’lSOl‘l bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
lee shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
*Woody seedling number: actual count for low numbers, otherwise estimate; ‘Indicator Status e.g. OBL {page 2)

Field measurements:

Water table cm £ GO  aeepor 4l | Water conductivity uS LA
Water pH (if present) Pey.s Von Post index (peatlands) AA
"| Soil cores collected (1)) v Foliage collected (list species) | SA . ¢in
He te.,

Comments/additional species in vicinity in same vegetation type:



WETLAND PLOT SHEET

Wetland name: < [Urnu A Date: 19/1[2012 Plotno: |/
Plot size: 5¢s Altitude: c. 1Em GPS: /‘727?% 5789¢41
Recorder: AW, BRe, NEF Veg sifucture: chadand Composition’: Cop‘fec
Species (* for exotics) Cover | Heightm PresemesfocAbsence — | Woody | IS | Notes
%? Lover olass seed-
- Max | Avg | Gro ‘E}_; Mid | Top ling #
<0.3m-n| 082 | >on{"5| "8
cof Fec 20 | \361lo 3l 3|~ 15
otk ein K 2.0 Mt Uzl 2 | -~
LoTped * | ¢ O FA6|OAS| 22| = | —|-
Hol'tam *.| \ |oasloas| \[i|l « | -[-
TP ori - dead
ELE acu| v [BusloB0] \|i] = | |-
2on L1 los lowloss| V| — | -1
L_:\!i) r.,'fpho, @-}5' o | 008 V-] — |~ |-
P fen i Loty 1090 Vil |-
(of pro 05 N0 Jo.gol 1] & b
-@rwaﬁ%:‘e 2 S I M o ol it sl B
PRA ¢ .am 1o.5 [o-5 |nog| s\-| = |- |-
CER {Zﬂ, ¥l oas loeloel V- ~ | —]| -
Sonl ase 5 lo.s |eas|oas] (- - | T
Rend %cb * |08 |oazlom| V=l = | —f|-
8au Ll 0.5 | i-0 |07 Lo [ -i
Phahos NEETS i E’ 25
Litter an quonku tee a/o pa}
Bare Ground/Substrate | 5~
Water 2.

TAtkinson bird’s eye view method, ie /or — for different or same height; 50- 50-100%, 20-49% (10-19%) [1-9%]
2] jve shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Fstimate no if present: <10 (or actual colint), 10-50, 50-100, 100-500, >500; “Indicator Status eg OBL (page 2)

TField measurements: ' < T e rj‘"’ —S <
Watet table cm ] & em Water conductivity uS %A
Water pH (if present) 60 < 2| & o Ou. . v.0f Yon Post index (peatlands) MIAT
Soil cores collected (+f VA ___| Foliage collected (list spp) lop tec

Comments/additional species in vicinity in same vegetation fype: -

Crorde 2 S CONDC
e Sart p,?'o-}”:J Swd coingr



WETLAND PLOT SHEET

Wetland name; T(Amu(avu Date: 8 / i / 203 Plotno: -2
Plotsize: S, _ Altitude: e (Sm GPS: 1927769 5789642
" Recorder: <6ﬁ ¢ NeF Veg structure: /e o et Composition': Lo e C}
Species (* for exotics) Cover | Heightm Presence=foAbserrce — | Woody | IS* | Notes
% Max |Avg |G Cm%“g T seed- |
g | Groupd | Mi | | ling 4
_ <031 0882 | >2m|75
Cobiee ' 3 4-5 | Ll 1l 2k~so
LEP 50 05" |0wo? |ooS| ( |-| = - | ~te
SEN min 0-¢ |oo5|eey| + 1-] - - I
HYD pte 0.5 |eo7|oos| ||~ - |- |
PHO +en 6-5 |lowglloed 11| = - |-
Hyerad ¥ 5 lo2 |o2| 1|-| - |- |
BLE ~in 05 |68 ol L=l - |- I
DIC s9.n 05 | oot|oos| V|- | = - |-
(E0 %ar & o5 |oo7loet| 1 {-| « | - |-
MyYo jax * &5 |p-05 |oos| | (-] - - |-
BAL jun A5 1oas|oer| ¢ -] - -
oss i o5 | o o ] - - -
Soldole  * 0.5 |ooS|oes| [ |-| - |- |
SCH moas 1 0.5 oo |eos| | || - - |
MER seen 05 |owol|sor] i -] - i
1
Litter ) 100%a | disd lepsco, bptec  Er1Prob
Bare Ground/Substrate | & ¢ : )
Water — Bryophyte s 9 0.5

! Atkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%)]
?Live shoot biomass for each species; total plot cover usuall§ >100%. Note dead foliage if >20% cover
*Estimate no if present; <10 {or actual count), 10-50, 50-100, 100-500, >500; *Indicator Status eg OBL (page 2)

Field measurements: /5°C
Water table cm - 23 ‘Water conductivity uS 1td.5
Water pH (if present) 5.87 Von Post index (peatlands} -
Soil cores collected (+) % : Foliage collected (list spp) Not coleged
Comments/additional species in vicinity in same vegetation type: £Hecr AU‘ML iooé':'hj‘/ ot ol
) ] f)osgqml-,ﬁ- 4, J n g Ltk Gtd
5. : : < : .
Fhoto N8 1730 E- 14 [7:13| e

Sonoly lens  glarls 2 7Tem eloptn



WETLAND PLOT SHEET

Wetland name: ﬂmb\rau Date: !g\ 11,2018 Plot no:
Plot size: 5w S Altitude; <. 15m GPS: !‘izzg 9 $789463
Recorder: , °C  NBE Veg structure: Lf\lf&r"an_d Composition’: (7150 et
Species (* for exotics) Cover ~|-Height in PresencessforAdsonee= | Woody | IS* | Notes
o . %? Lo ver clags seed-
L é'“a\l\.:;_f;;ax Avg Groungl\s l\d'ld Top 7] ling 8
s R <0.3m.n 03-2 | >2m ~
coN alls * ! o6 lo-s| 1 ] —
sont asp A |i% |io§ |o.g| 1] |
S mag 2 o.o5looy| 2 |-|—
SEN bip * i 0-2. |loas| ) |-~
HoL\an  * | 8 [ogsloas| 2l2[-
U Jom? ®| 2 0.6 lozs| 2l:] - v
PER dec | 95 |012 |o-1 T
NER ona-caustied| 05 |02 loz | t |-~
TE50 ok 7 ' S legy |loey| 3 |-~ mesive Seedliag
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TAtkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%)]
21 jve shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
SEstimate no if present: <10 (or aétual count), 10-50, 50-100, 100-500, >500; *Indicator Status eg OBL (page 2)

Field measurements: Temp= (8.7°C

‘Water table cm —em Water conductivity us o 16%.6
Water pH (if present) .23 Von Post index (peatlands) TR
Soil cores collected (\)) v’ Foliage collected (list spp) Hol lan

Comments/additional species in vicinity in same vegetation type:
- Deadk Eﬁ'f//ﬂla toc Ey
Cao,of-m\l €5 @ sw cornlr



'WETLAND PLOT SHEET

Wetland name: %M\AT AN Date: |- Q 1EOIES Plotno: & ) B
Plot size: Svy.5 Altitude; < (Em GPS: (9 97743, ¢ 790 220
Recorder: R, A 8E Veg structure; grﬁhzz_gfaf\gfi\ Composition‘; Pho 42n ;,/ Hot lan
Species (* for exotics) Cover | Heightm Pfeseﬂee—vcnm-bsence—- Woody | IS' | Notes
| %? Dt clas seed- .
Max | Avg | Ground | Mid Toq | tino #
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lAtklnSOIl bird’s eye view method, ie for — Tor different or same height; 50-100%, 20-49% (10-19%) [1-9%]
2L ive shoot biomass for each ¢ spec1es total plot cover usually >100%. Note dead foliage #f >20% cover
*Estimate no if present: <10 (or actual count), 10-50, 50-100, 100-500, >500; “Indicator Status eg OBL (page 2)

Ficld'measurements: 16+ 4 .

‘Water table cm -l ‘Water conductivity uS 72.2

Water pH (if present) 5,91 ‘Von Post index (peatlands) ¥/A

Soil cores collected (1) v Foliage collected (list spp) Hel tern ; PHo & e

Comments/additional species in vicinity in same vegetation type:
Fern 'O'/t( heer & Stz Dy, oivey, £ -"(”i lgyo,... ”5 fa Uq 5"' rce, e leone oter la“
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WETLAND PLOT SHEELgez: .

A

Wetland name: ‘-ﬁmumu Date: 9.} 2013 Plot no: é
Plot size; 5% 5m Altitude: - GPS: (a279az S$79 120
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Bre  NBF P TR
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T Atkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
21 ive shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Estimate no if present: <10 (or actual count), 10-50, 50-100, 100-500, >500; *“Indicator Status eg OBL (page 2)

Field measurements: 20:.%°¢

‘Water table cm -] om Water conductivity uS NE. 2

‘Water pH (if present) O k3 Von Post index (peatlands) -

Soil cores collected () NG —on ¢d52 ef {ceen | Foliage collected (list spp) COP bee
s STom]

Comments/additional species in vicinity in samgegetaﬁon type: Sitern, hoard boo o
. - Ne,{one Snall oy  pute plet
Sprayed . SAlcin - COPtec)aty mug shodnd.
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WETLAND PLOT SHEET

Wetland name: Term papen,,

Date: (9~ 1(1- 2015

Plot no:

~

Plotsize: S$% 5§~ Altitude: 7.2 . GPS: (97 339, ¢
Recorder: O Cikzaes'd Veg structure: Tuch loaod Compositionif: TUA 4 qﬁfsz& J
M Smale
Species (* for exotics) Cover | Height m Cover class 1<1%, 21-5%, 3 6- Seed | I8* | Notes
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T Atkinson bird’s eye view method, ie Jor — for different or same height; 50-100%, 20-49% (10-19%) [1-8%]

?Live shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Woody seedling number: actual count for low numbers, otherwise estimate; “Indicator Status e.g. OBL (page 2)

Field measurements: Tehpefu[tm( 2-¢€ ¢

Water table cm < // / Water conductivity uS 72

‘Water pH (if present) Sy y4 Von Post index (peatlands) nA

Soil cores collected (1)) V4 Foliage collected (list species) | Dugion b
SAC evn

Comments/additional species in vicinity in same vegetation type:

F/‘i{p P
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WETLAND PLOT SHEET
Wetland name: “Tumurg Date: [9/i[20(3 Plotno: &
Plotsize: Sy Altitude: c. 1Sm GPS: & 1'51'2 I*r%o N 5T
Recorder: Re ¢ NBE Veg structure: cerdland Composition : Caupo
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! Atkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%.

2Live shoot bicmass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
3Estimate no if present: <10 (or actual count), 10-50, 50-100, 100-500, >500; “Indicator Status eg OBL (page 2)

hl

Field measurements: 15,77

‘Water table cm TR 5em Water conductivity uS BRa 2

Water pH (if present) 643 Von Post index (peatlands) -

Soil ceres collected (+\fi Ny -~ Cedge 8. Ingoon | Foliage collected (list spp) TYPors
J 1) ~

Comments/additional species in vicinity in same vegetation type: :
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WETLAND PLOT SHEET

rub

Wetland name: | Umurau Date: (9/11/ 20 ~ Plot no: .
Plot size: 5\;5 Altitude: ¢. S GPS: /‘127?32 5189621
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. TAtkinson bird’s eye view method, ie /or — for different or same height; 50-100%, 20-49% (10-19%) [1-9%]
L jve shoot biomass for each species; total plot cover usually >100%. Note dead foliage if >20% cover
SEstimate no if present: <10 (or actual count), 10-50, 50-100, 100-500, >500; *Indicator Status eg OBL (page 2)

Field measurements: |, \*05. '

‘Water table cm - O Water conductivity uS Ao Ll

Water pH (if present) A Von Post index (peatlands) Aler C e )
Soil cores collected () o Foliage collected (list spp) Basaitn, Photen. bp 5o

Comments/additional species in vicinity in same vegetation type:
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A methodology for monitoring Bay of Plenty wetlands

Appendix 4 — Wetland Plot Sheet Page 2 Data

Wetland Plot Sheet: Page 2

Wetland Name: Kaituna Sand Dunes Date: 20-12-2013 Plot No.: 1

Plot vegetation (use plot data only: vascular species and Sphagnum) Total
A Native species cover: sum of % cover for all native species 122
B Total species cover: sum of % cover for all plants 204
A/B*100, i.e. % native vegetation cover 60%
C Native species richness: number of native species 5

D Total species richness: total number of species 10
C/D*100, i.e. % native species number 50%

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 741 Total (organic) C % 44.0
Bulk density T/m3 0.11 Total N % 2.76
pH 5.38 Total P mg/kg 1040
Conductivity uS (optional) 0.71 Total K % (optional) 0.05

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Salix cinerea 1.65 0.133 50.0 1.19
Eleocharis sphacelata 217 0.138 44.2 1.52
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 152 x1l= 152
FACW species 52 x2= 104
FAC species 0 x 3= 0
FACU species 0 x4 = 0
UPL species 0 x5= 0
Column Totals: (A) 204 (B) 256

Prevalence Index' = B/A = 1.25

In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). PI changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Kaituna Sand Dunes Date: 20-12-2013 Plot No.: 4

Plot vegetation (use plot data only: vascular species and Sphagnum) %
A Native species cover: sum of % cover for all native species 30
B Total species cover: sum of % cover for all plants 90
A/B*100, i.e. % native vegetation cover 33.3%
C Native species richness: number of native species 1

D Total species richness: total number of species 1
C/D*100, i.e. % native species number 50%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 452 Total (organic) C % 14.8

Bulk density T/m3 0.20 Total N % 1.00

pH 5.46 Total P mg/kg 560
Conductivity uS (optional) 0.21 Total K % (optional) 0.22

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Eleocharis sphacelata 1.68 0.069 45.1 1.10
Prevalence Index Summary Worksheet
Total % cover of: Multiply by:
OBL species 90 x1l= 90
FACW species 0 X2= 0
FAC species 0 x3= 0
FACU species 0 X 4= 0
UPL species 0 x5= 0
Column totals: (A) 90 (B) 90

Prevalence Index* = B/A = 1.00

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Page 32
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Kohika

Date: 20-12-2013

Plot No.: 1

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 101.9
B Total species cover: sum of % cover for all plants 163.4
A/B*100, i.e. % native vegetation cover 62.4%
C Native species richness: number of native species 10

D Total species richness: total number of species 23
C/D*100, i.e. % native species number 43.5%

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 74 Total (organic) C % 8.82
Bulk density T/m3 0.45 Total N % 0.79
pH 5.61 Total P mg/kg 900
Conductivity uS (optional) 0.24 Total K % (optional) 0.25

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Coprosma tenuicaulis 1.92 0.115 47.0 0.86
Calystegia sepium 1.99 0.170 45.8 2.86
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 0.1 x1l= 0.1
FACW species 8.6 X2= 17.2
FAC species 99.1 x3= 297.6
FACU species 48.5 X 4= 194
UPL species 7.1 x5= 35.5
Column totals: (A) 163.4 (B) 544.4

Prevalence Index' = B/A = 3.33

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Kohika Date: 20-12-2013 Plot No.: 2

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 42.1
B Total species cover: sum of % cover for all plants 180.2
A/B*100, i.e. % native vegetation cover 23.4%
C Native species richness: number of native species 8

D Total species richness: total number of species 17
C/D*100, i.e. % native species number 47.1%

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 269 Total (organic) C % 28.2
Bulk density T/m3 0.20 Total N % 1.75
pH 5.17 Total P mg/kg 1310
Conductivity uS (optional) 0.56 Total K % (optional) 0.29

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Salix cinerea 2.52 0.439 51.3 0.91
Phormium tenax 1.46 0.107 50.6 0.97
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 61 x1l= 61
FACW species 1241 X 2= 248.2
FAC species 39 x3= 117
FACU species 14 X 4= 56
UPL species 0 x5= 0
Column totals: (A) 238.1 (B) 482.2

Prevalence Index" = B/A = 2.03

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Tumurau Date: 19-11-2013 Plot No.: 1

Plot vegetation (use plot data only: vascular species and Sphagnum) %
A Native species cover: sum of % cover for all native species 24
B Total species cover: sum of % cover for all plants 35
A/B*100, i.e. % native vegetation cover 68.6%
C Native species richness: number of native species 7

D Total species richness: total number of species 7
C/D*100, i.e. % native species number 50%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 1690 Total (organic) C % 421

Bulk density T/m3 0.04 Total N % 2.26

pH 5.22 Total P mg/kg 1480
Conductivity uS (optional) 0.44 Total K % (optional) 0.082

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Coprosma tenuicaulis 2.55 0.195 49.3 0.62
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 2.5 x1l= 2.5
FACW species 24.5 X2= 49
FAC species 7 x3= 21
FACU species 1 x 4= 4
UPL species 0 x5= 0
Column totals: (A) 35 (B) 76.5

Prevalence Index® = B/A = 2.19

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland name: Tumurau Date: 19-11-2013 Plot No.: 2

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 7.5

B Total species cover: sum of % cover for all plants 9.5
A/B*100, i.e. % native vegetation cover 78.9%
C Native species richness: number of native species 10

D Total species richness: total number of species 14
C/D*100, i.e. % native species number 71.4%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 358 Total (organic) C % 16.3

Bulk density T/m3 0.15 Total N % 1.27

pH 5.25 Total P mg/kg 890
Conductivity uS (optional) 0.23 Total K % (optional) 0.125

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Coprosma tenuicaulis 1.94 0.100 48.9 0.74
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 15 x1l= 15
FACW species 5.0 X2= 10
FAC species 1 x3= 3
FACU species 15 X 4= 6
UPL species 0.5 x5= 2.5
Column totals: (A)95 (B) 23

Prevalence Index® = B/A = 2.42

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland name: Tumurau

Date: 18-11-2013

Plot No.: 4

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 12.5
B Total species cover: sum of % cover for all plants 29
A/B*100, i.e. % native vegetation cover 43.1%
C Native species richness: number of native species 11

D Total species richness: total number of species 27
C/D*100, i.e. % native species number 40.7%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 520 Total (organic) C % 254

Bulk Density T/m3 0.16 Total N % 1.85

pH 5.87 Total P mg/kg 1000
Conductivity uS (optional) 0.18 Total K % (optional) 0.147

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Holcus lanatus* 1.95 0.095 442 2.53
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 2.0 x1l= 2.0
FACW species 10 X2= 20
FAC species 4.5 x3= 135
FACU species 9.5 X 4= 38
UPL species 2.0 x5= 10
Column totals: (A) 28 (B) 83.5

Prevalence Index® = B/A = 2.98

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Tumurau

Date: 19-11-2013

Plot No.: 5

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 51

B Total species cover: sum of % cover for all plants 104
A/B*100, i.e. % native vegetation cover 49.0%
C Native species richness: number of native species 12

D Total species richness: total number of species 18
C/D*100, i.e. % native species number 66.7%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 1870 Total (organic) C % 38.4

Bulk Density T/m3 0.04 Total N % 2.29

pH 5.75 Total P mg/kg 1510
Conductivity uS (optional) 0.76 Total K % (optional) 0.106

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Holcus lanatus* 1.62 0.113 454 1.86
Phormium tenax 1.09 0.097 49.1 1.02
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 30 x1l= 30
FACW species 22.5 X2= 45
FAC species 51 x3= 153
FACU species 0.5 X 4= 2
UPL species 0 x5= 0
Column totals: (A) 104 (B) 230.0

Prevalence Index® = B/A = 2.21

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes
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Wetland name: Tumurau

A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Date: 19-11-2013

Plot No.: 6

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 7

B Total species cover: sum of % cover for all plants 10.5
A/B*100, i.e. % native vegetation cover 66.7%
C Native species richness: number of native species 8

D Total species richness: total number of species 13
C/D*100, i.e. % native species number 61.5%
Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 1660 Total (organic) C % 451

Bulk density T/m3 0.04 Total N % 3.23

pH 5.28 Total P mg/kg 1660
Conductivity puS (optional) 0.46 Total K % (optional) 0.059

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Coprosma tenuicaulis 2.94 0.284 47.1 1.00
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 4 x1= 4
FACW species 4 X2= 8
FAC species 15 x3= 4.5
FACU species 1 x 4= 4
UPL species 0 x5= 0
Column totals: (A) 10.5 (B) 20.5

Prevalence Index® = B/A = 1.95

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Tumurau

Date: 19-12-2013

Plot No.: 7

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 52.2
B Total species cover: sum of % cover for all plants 144.4
A/B*100, i.e. % native vegetation cover 36.1%
C Native species richness: number of native species 8

D Total species richness: total number of species 14
C/D*100, i.e. % native species number 57.1%

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 2050 Total (organic) C % 39.1
Bulk density T/m3 0.04 Total N % 2.49
pH 5.17 Total P mg/kg 1810
Conductivity uS (optional) 0.72 Total K % (optional) 0.13

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Juncus acuminatus 0.93 0.086 45.7 2.19
Phormium tenax 1.15 0.091 49.9 1.03
Salix cinerea 1.52 0.133 50.4 0.81
Prevalence Index Summary Worksheet

Total % cover of: Multiply by:
OBL species 126.2 x1l= 126.2
FACW species 18 X2= 36
FAC species 0.2 x3= 0.6
FACU species 0 x4 = 0
UPL species 0 x5= 0
Column totals: (A) 1444 (B) 162.8

Prevalence Index' = B/A = 1.13

In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Tumurau Date: 19-11-2013 Plot No.: 8

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 85

B Total species cover: sum of % cover for all plants 101.5
A/B*100, i.e. % native vegetation cover 83.7%
C Native species richness: number of native species 12

D Total species richness: total number of species 16
C/D*100, i.e. % native species number 75%

Soil core laboratory analysis (two soil core subsamples): no soil, standing water

Water content % dry weight

Total (organic) C %

Bulk density T/m3

Total N %

pH

Total P mg/kg

Conductivity puS (optional)

Total K % (optional)

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetl

and target species):

Species %N %P %C %K optional
Typha orientalis 2.53 0.200 48.7 1.19
Prevalence Index Summary Worksheet
Total % cover of: Multiply by:
OBL species 99 x1l= 99
FACW species 2 X2= 4
FAC species 0.5 x3= 15
FACU species 0 X 4= 0
UPL species 0 x5= 0
Column totals: (A) 1015 (B) 104.5

Prevalence Index* = B/A = 1.03

“In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes

Landcare Research
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A methodology for monitoring Bay of Plenty wetlands

Wetland Plot Sheet: Page 2

Wetland Name: Tumurau Date: 19-11-2013 Plot No.: 9

Plot vegetation (use plot data only: vascular species and Sphagnum) %

A Native species cover: sum of % cover for all native species 102
B Total species cover: sum of % cover for all plants 108.5
A/B*100, i.e. % native vegetation cover 94%
C Native species richness: number of native species 12

D Total species richness: total number of species 15
C/D*100, i.e. % native species number 80%

Soil core laboratory analysis (two soil core subsamples):

Water content % dry weight 969 Total (organic) C % 40.3
Bulk Density T/m3 0.06 Total N % 2.75
pH 5.67 Total P mg/kg 1550
Conductivity uS (optional) 0.44 Total K % (optional) 0.193

Foliage laboratory analysis (leaf/culm sample of dominant canopy species and wetland target species):

Species %N %P %C %K optional
Machaerina arthrophylla 1.12 0.049 46.3 0.62
Phormium tenax 1.08 0.084 49.9 1.03
Leptospermum scoparium 1.22 0.093 53.1 0.52

Prevalence Index Summary Worksheet

Total % cover of: Multiply by:

OBL species 77 x1l= 77
FACW species 27 X2= 54

FAC species 4 x3= 12

FACU species 0.5 x4 = 2

UPL species 0 x5= 0

Column totals: (A) 108.5 (B) 145

Prevalence Index' = B/A = 1.33

In USA if PI < 3, vegetation is hydrophytic (i.e. wetland veg). Pl changes over time indicate hydrology changes
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A methodology for monitoring Bay of Plenty wetlands
Tumurau (Braemar) Lagoon Wetland Plot 3

One vegetation type in which Empodisma robustum was a common but local component was
not encountered. Three a priori GPS points randomly generated within the mapped
vegetation type for Plot 3 were subsequently rejected in the field on the following basis:
. Tumurau Primary plot 03

e Not EMP rob

e Dead LEP sco—dead SAL cin/MAC rub sedgeland
. Tumurau Backupl plot 03:

e Not EMP rob

o Dead SAL cin—dead LEP sco/litter and occasional Machaerina spp
. Tumurau Backup2 plot 03:

e Not EMP rob

e Dead SAL cin/PHO ten/MAC rub-MACarth—-MAC ten—ISO ret-COP tec—
Senecio sp.—EPI pal

o The EMP rob vegetation type needs to be delineated in the field and an
additional plot sampled (planned)
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Appendix 5 — Prevalence Index Data

Prevalence Index — Kaituna Sand Dunes plot 1

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Eleocharis sphacelata 70 152 1 152
Ludwigia palustris* 25
Galium palustre* 5
Myriophyllum robustum 15
Azolla filiculoides 35
Lemna disperma 1
Carex virgata
FACW Salix cinerea subsp. oleifolia* 45 52 2 104
Ranunculus flammula*
Juncus articulatus*
FAC 0 3 0
FACU 0 4 0
UPL 0 5 0
Totals (A) 204 (B) 256

Hydrophytic Vegetation Prevalence Index =B/A= 1.25
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if Pl = 3.0 or less, site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)




Prevalence Index — Kaituna Sand Dunes plot 4

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product

OBL Eleocharis sphacelata 30 90 1 90
Juncus bulbosus* 60

FACW 0 2 0

FAC 0 3 0

FACU 0 4 0

UPL 0 5 0
Totals (A) 90 (B) 90

Hydrophytic Vegetation Prevalence Index=B/A= 1.0

Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if P1 = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
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Prevalence Index — Kohika plot 1

Indicator Group Species Name Percent Cover by Species Total Cover by Group | Weighting Factor | Product
OBL Galium palustre* 0.1 0.1 1 0.1
FACW Carex geminata 5 8.6 2 17.2
Cordyline australis 2
Coprosma x cunninghamii 1
Phormium tenax 0.5
Coprosma tenuicaulis 0.1
FAC Calystegia sepium 90 99.2 3 297.6
Holcus lanatus* 5
Lotus pedunculatus* 2
Ranunculus repens* 2
Rumex crispus* 0.1
Schedonorus arundinaceus* 0.1
FACU Ligustrum sinense* 20 48.5 4 194
Rubus fruticosus* 10
Lonicera japonica* 15
Melicytus ramiflorus 3
Microlaena stipoides 0.1
Poa pratensis* 0.1
Oplismenus hirtellus subsp. imbecillis 0.1
Geniostoma rupestre var. ligustrifolium 0.1
Prunella vulgaris* 0.1
UPL Galium aparine* 2 7.0 5 35.5
Crataegus monogyna* 5
Totals (A) 163.4 (B) 544.4




Hydrophytic Vegetation | Prevalence Index=B/A=  3.33
Determination Hydrophytic Vegetation by PI Indicator? Yes v No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
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Prevalence Index — Kohika plot 2

Indicator Group Species Name Percent Cover by Species | Total Cover by Group | Weighting Factor | Product
OBL Glyceria maxima* 60 61 1 61
Galium palustre* 1
FACW Salix cinerea* 55 124.1 2 248.2
Phormium tenax
Carex geminate 5
Salix cinerea subsp. oleifolia 55
Coprosma x cunninghamii
Machaerina tenax
Cordyline australis
Phormium tenax 3
Cyperus eragrostis* 0.1
FAC Calystegia sepium 30 39 3 117
Ranunculus repens* 5
Holcus lanatus*
Lotus pedunculatus*
FACU Rubus fruticosus* 3 14 4 56
Lonicera japonica* 10
Muehlenbeckia australis 1
UPL Pyrrosia eleagnifolia (epiphyte NA) 0 0 5 0
Totals (A) 238.1 (B) 482.2
Hydrophytic Vegetation Prevalence Index=B/A= 2.03 _
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)




Prevalence Index — Tumurau plot 1

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Eleocharis acuta 1 2.5 1 2.5
Hydrocotyle pterocarpa 0.5
Ranunculus sceleratus* 0.5
Machaerina rubiginosa 0.5
FACW Coprosma tenuicaulis 20 24.5 2 49
Salix cinerea subsp. oleifolia* 3
Ranunculus flammula* 0.5
Phormium tenax 1
FAC Lotus pedunculatus* 5 7 3 21
Holcus lanatus* 1
Coprosma propinqua 0.5
Lobelia angulata 0.5
FACU Cerastium fontanum* 0.5 1 4 4
Sonchus asper* 0.5
UPL 0 0 5 0
Totals (A) 35 (B) 76.5
Hydrophytic Vegetation Prevalence Index =B/A=  2.19
Determination Hydrophytic Vegetation by PI Indicator? v~ Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
“Bryophytes” also present (2%)
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Prevalence Index — Tumurau plot 2

Indicator Group Species Name Percent Cover by Species | Total Cover by Group Weighting Factor Product
OBL Hydrocotyle pterocarpa 0.5 1.5 1 15
Myosotis laxa subsp. caespitosa 0.5
Nertera scapanioides 0.5
FACW Coprosma tenuicaulis 3 5.0 2 10
Phormium tenax 0.5
Blechnum minus 0.5
Machaerina juncea 0.5
Schoenus maschalinus 0.5
FAC Leptospermum scoparium 0.5 1 3 3
Leontodon taraxacoides* 0.5
FACU Senecio minimus 0.5 1.5 4 6
Hypochaeris radicata* 0.5
Dicksonia squarrosa 0.5
UPL Sonchus oleraceus* 0.5 0.5 5 2.5
Totals (A) 9.5 (B) 23
Hydrophytic Vegetation Prevalence Index = B/A = _
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)

“Bryophytes” also present (0.5%)




Prevalence Index — Tumurau plot 4

Indicator Group Species Name Percent Cover by Species Total Cover by Group | Weighting Factor Product
OBL Persicaria decipiens 0.5 2.0 1 2.0
Juncus bulbosus* 1
Veronica anagallis-aquatica™ 0.5
FACW Schoenus maschalinus 2 10 2 20
Juncus lomatophyllus?* 2
Isolepis reticularis 5
Cordyline australis 0.5
Coprosma tenuicaulis 0.5
FAC Holcus lanatus* 3 45 3 135
Leontodon taraxacoides* 0.5
Epilobium ciliatum* 1
FACU Conyza sumatrensis* 1 9.5 4 38
Sonchus asper* 2
Senecio bipinnatisectus 1
Rubus fruticosus* 0.5
Gamocheta coarctata™ 0.5
Sonchus oleraceus* 0.5
Hypochaeris radicata* 1
Melicytus ramiflorus 0.5
Ligustrum sinense* 0.5
Myrsine australis 0.5
Geniostoma rupestre var. ligustrifolium 0.5
Uncinia uncinata 1
UPL Digitalis purpurea* 1 2.0 5 10
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Stellaria media* 0.5

Tmesipteris elongata (epiphyte NA) 0

Cyathea dealbata 0.5

Pyrrosia eleagnifolia (epiphyte NA) 0

Totals (A) 28 (B) 83.5
Hydrophytic Vegetation | Prevalence Index =B/A=  2.98
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if Pl = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)

“Bryophytes” also present (2%)




Prevalence Index — Tumurau plot 5

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Machaerina rubiginosa 15 30 1 30
Carex maorica 2
Carex secta 1
Galium palustre* 1
Isachne globosa 5
Epilobium pallidiflorum 3
Hydrocotyle pterocarpa 1
Eleocharis acuta 0.5
Ludwigia palustris* 1
Machaerina arthrophylla 0.5
FACW Phormium tenax 20 22.5 2 45
Coprosma tenuicaulis 2
Coprosma X cunninghamii 0.5
FAC Holcus lanatus* 35 51 3 153
Lotus pedunculatus* 15
Epilobium ciliatum* 0.5
Leptospermum scoparium 0.5
FACU Anthoxanthum odoratum* 0.5 0.5 4 2
UPL 0 0 5 0
Totals (A) 104 (B) 230.0
Hydrophytic Vegetation Prevalence Index=B/A= 221 _
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
“Bryophytes” also present (2%)
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Prevalence Index — Tumurau plot 6

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Carex secta 0.5 4 1 4
Epilobium pallidiflorum 0.5
Lemna disperma 1
Azolla filiculoides 1
Hydrocotyle pterocarpa 0.5
Ludwigia palustris* 0.5
FACW Coprosma tenuicaulis 2 4 2 8
Phormium tenax 1
Bidens frondosa* 1
FAC Lotus pedunculatus* 1 15 3 4.5
Holcus lanatus* 0.5
FACU Senecio minimus 0.5 1 4 4
Conyza sumatrensis* 0.5
UPL 0 0 5 0
Totals (A) 105 (B) 20.5
Hydrophytic Vegetation Prevalence Index =B/A=  1.95
Determination Hydrophytic Vegetation by PI Indicator? v~ Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
Bryophytes (Usnhea, other lichens and bryo) also present (2%)




Prevalence Index — Tumurau plot 7

Indicator Group Species Name Percent Cover by Species Total Cover by Group | Weighting Factor Product
OBL Juncus acuminatus* 60 126.2 1 126.2
Ludwigia palustris* 15
Myriophyllum propinquum 20
Hydrocotyle pterocarpa 0.1
Isachne globosa 20

Machaerina rubiginosa
Carex maorica
Eleocharis acuta

Galium palustre* 0.1

FACW Salix cinerea subsp. oleifolia* 14 18 2 36
Ranunculus flammula* 3
Phormium tenax 1

FAC Leptospermum scoparium 0.1 0.2 3 0.6
Holcus lanatus 0.1

FACU 0 0 4 0

UPL 0 0 5 0
Totals (A) 144.4 (B) 162.8

Hydrophytic Vegetation Prevalence Index =B/A=  1.13
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands
USA Wetland delineation approach (Environmental Laboratory 1987)
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Prevalence Index — Tumurau plot 8

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Typha orientalis 50 99 1 99
Carex secta
Carex maorica 0.5
Galium palustre*
Lycopus europaeus*
Persicaria decipiens
Lemna disperma 10
Azolla filiculoides 12
Azolla pinnata* 13
Isachne globosa 4
Eleocharis acuta 0.5
Hydrocotyle pterocarpa 0.5
Myriophyllum propinquum 0.5
FACW Phormium tenax 1 2 2 4
Blechnum minus 1
FAC Lotus pedunculatus* 0.5 0.5 3 1.5
FACU 0 0 4 0
UPL 0 0 5 0
Totals (A) 101.5 (B) 104.5
Hydrophytic Vegetation Prevalence Index=B/A= 103 _
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)




Prevalence Index — Tumurau plot 9

Indicator Group Species Name Percent Cover by Species Total Cover by Group Weighting Factor Product
OBL Machaerina arthrophylla 55 77 1 77
Isachne globosa 1
Machaerina rubiginosa 20
Hydrocotyle pterocarpa 0.5
Carex maorica 0.5
FACW Phormium tenax 4 27 2 54
Salix cinerea subsp. oleifolia* 4
Coprosma tenuicaulis 15
Machaerina tenax 0.5
Blechnum minus 3
Cordyline australis 0.5
FAC Leptospermum scoparium 1 4 3 12
Lotus pedunculatus 2
Coprosma propinqua 1
FACU Hypochaeris radicata* 0.5 0.5 4 2
UPL 0 5 0
Totals (A) 108.5 (B) 145
Hydrophytic Vegetation Prevalence Index =B/A=  1.33
Determination Hydrophytic Vegetation by PI Indicator? v Yes No

NB if PI = 3.0 or less site is defined as having hydrophytic vegetation, i.e. satisfying one criterion for delineating wetlands

USA Wetland delineation approach (Environmental Laboratory 1987)

“Bryophytes” (5%) and epiphytic Usnea (0.5%) also present

Page 57




