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Executive Summary
This report outlines the development of a protocol for assessing riverine
vegetation condition within the MDB, and its implementation in a pilot study in
the Condamine and Ovens River Valleys.
The aims of the project were:
1. To develop a detailed protocol for the proposed level 2 assessment pilot
study and to provide training for field workers who will carry out site
assessments. The protocol will integrate discussion documents
developed from two workshops held to develop the study design, field
data collection methods and data analyses for the pilot study.
2. To trial and develop the proposed Vegetation Theme assessment
methods to ensure that they fulfil the needs of the Sustainable Rivers
Audit and are suitable for application across the Murray-Darling Basin.
The protocol and training delivered under the above will serve as the
guide for field sampling.
A detailed protocol was developed which contained the study’s aims and
objectives, an outline of the study design including site definition and
delineation, descriptions of the response variables under study, field sampling
methods and data entry sheets (Appendix 1).
A three-day training workshop was held to introduce the field assessors to the
SRA and the pilot study project, familiarise them with the protocol and train them
in its application in the field. Twenty-seven field assessors from Queensland,
Victoria and South Australia underwent this training, consisting of ½ day of
background information and theory and ½ day introduction to the field protocol
followed by two days perfecting field technique at four field sites with varying
vegetation communities and terrain in upland to lowland systems. Members of
the Project Implementation Team accompanied field assessors on site
assessments at two field sites in each valley on the first two days of sampling.

Field sampling was implemented in two phases. In the first phase, field assessors sampled a small number
of sites using a high degree of within-site replication of quadrats, plots and transects. Data analyses by
MDBC staff indicated appropriate reductions to the levels of replication to be applied to the remaining field
sites. The second, lower intensity sampling phase commenced after modifications to the field protocol were
distributed and field workers were provided with feedback about their performance during Phase 1 (Appendix
2). Phase 2 sampling was completed in June, 2007, with sampling of additional sites in the Macquarie
Marshes completed in September.
Sixty-two sites were sampled in the Ovens (26 sites) and Condamine (36 sites) River Valleys. Phase 1 data
was entered by MDFRC staff and passed on to the MDBC. Phase 2 data was entered by the field teams
and passed on to the MDFRC, and hence the MDBC, as it was entered. Data for the Macquarie Marshes
sites remain the property of DECC, however they have indicated their willingness for the data to be used in
the SRA analyses. This data will be provided to the MDBC by DECC once they receive it from the subcontractor who performed the field work and data entry.
Phase 1 data sheets have all been returned to the MDFRC. Less than 30% of Phase 2 data sheets have
been returned to the MDFRC as at 21st December. The data sheets currently held by the MDFRC will be
sent on to the MDBC immediately; outstanding data sheets will be forwarded on as they arrive at the
MDFRC.
Anonymous feedback from the field teams regarding project time constraints, site selection, data sheets,
data entry, project management, the field protocol and the applicability of the protocol to the Macquarie
Marshes is presented at the end of this report.
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Background
Based on materials contained in documents provided to the MDFRC by the
MDBC:
• “Project Brief, SRA Vegetation Pilot Project Level 2, Development
of a protocol and pilot study of riverine vegetation in trial valleys”
and
• “SRA Vegetation Theme Framework”
The Sustainable Rivers Audit (SRA) is a program to systematically assess
the condition of rivers across the Murray-Darling Basin (MDB). The Audit
aims to report the condition of the rivers in the Basin at the SRA Valley
scale (Figure 1), and at the Valley Zone scale. In its first six-year cycle, the
Audit is collecting information on fish communities, macroinvertebrates and
hydrology. The use of physical form and riverine vegetation as indicators of
condition is currently under assessment.
For the purpose of the SRA, Riverine Vegetation is defined as: “Vegetation
occurring in both terrestrial and aquatic environments that directly
influences and is influenced by the river.” Three components of vegetation
condition were to be assessed:
1. Current condition of vegetation
2. Capacity of the vegetation to persist
3. Capacity of the vegetation to contribute to the functioning of the
system.
Assessments under the Vegetation Theme were to be conducted at two
spatial scales, a landscape scale (Level 1) and a sub-Valley Zone scale
(Level 2). This project was concerned with developing a protocol to assess
riverine vegetation at the Level 2 scale. The Level 2 assessments are
intended to provide information on the quality of vegetation associations
(including floristics and life-forms) using on-ground surveys. This project
was intended to provide information on the appropriate sampling design
and strategy for vegetation assessments at this spatial scale.

Project Aims
1. To develop a detailed protocol for the proposed level 2 assessment pilot study and to provide
training for field workers who will carry out site assessments. The protocol will integrate discussion
documents developed from two workshops held to develop the study design, field data collection
methods and data analyses for the pilot study.
2. To trial and develop the proposed Vegetation Theme assessment methods to ensure that they fulfil
the needs of the Sustainable Rivers Audit and are suitable for application across the Murray-Darling
Basin. The protocol and training delivered under the above will serve as the guide for field sampling.

Project Objectives
1. Evaluate the appropriateness of attributes and variables.
2. Trial methods for measuring selected attributes.
3. Trial sampling design(s):
a. How to distribute sites in valleys;
b. How to delineate sites; and
c. How to sample sites.
4. Trial the analyses that will be applied to the data.
5. Investigate ways in which data collected in the course of the study can be used to aid in developing
reference condition.
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It should be noted that the appropriateness of the Project Objectives was discussed at a SRA Vegetation
Theme Taskforce Meeting prior to the commencement of the project and consensus among the Taskforce
members was not reached. Concerns were raised that the evaluation of Objectives 1, 2, 3b and 5 were
actually outside the scope of the project and that the best this project could do would be to focus on
Objectives 3a, 3c and 4 (although funding was not allocated to cover data analysis trials).

Figure 1. The 23 SRA River Valleys (from Project Brief).
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Project Tasks
Each of the Project Tasks outlined in the Project Brief are detailed below, followed by a
description of the completion of that task by the contractor (MDFRC) and notes on any
reflections or recommendations by either the contractor or the field assessors.

Protocol development and training
Task 1
Prepare a protocol describing the study design and field methods for the pilot study to be
carried out in the Condamine/Culgoa and Ovens Valleys. This protocol will:
• Detail the aims and objectives of the pilot study;
• Describe the methods used to determine the distribution of sites within valleys;
• Delineate the spatial extent of sites and sampling units, including the manner in
which the pilot study will be used to evaluate criteria for determining these
questions;
• Detail the response variables that will be derived from field data and subject to
testing to address the objectives of the pilot study;
• Describe the field measurements and sampling to be undertaken, including field
sampling sheets and sample handling protocols; and
• Describe quality control and assurance protocols.
All the above points will be addressed in the two discussion documents provided to the
contractor, so the contractor’s role will be to integrate these documents and ensure that
there is full compatibility between the aims, the design framework and the field methods.
Moreover, all the above points will be addressed in consultation with the Steering
Committee. A draft of the protocol will also be reviewed by the steering committee and by
independent review.

Completion of Task 1
A working draft protocol was developed which contained the study’s aims and objectives,
an outline of the study design including site definition and delineation, descriptions of the
response variables under study, field sampling methods and data entry sheets. Although
not explicitly defined as such, quality control and assurance procedures were included in a
section providing detailed information on each vegetation variable, their measurement in
the field and any requirements for sample handling after collection. While the discussion
documents contained some of the information required, they lacked sufficient detail to be
simply integrated to create a user-friendly field protocol. In collaboration with the Project Implementation
Team (Lucy Nairn, Michelle Casanova, Cassie James and Michael Reid), the contractor developed a new
document based loosely on the discussion documents but including a large quantity of additional material.
This rough draft protocol was trialled in the field on the 15th Feb, 2007 by the Project Implementation Team
and members of the Taskforce, and then modified and trialled again by the Project Implementation Team on
the 20th and 21st March. The working draft protocol resultant from these trials (Appendix 1) was circulated
(25th March, 2007) to the Steering Committee and to the field assessors for perusal prior to the first training
workshop. All field teams were trained and worked from the same version of the protocol.

Task 2
Develop and test a field method for assessing percentage canopy cover and health status of forested and
woodland areas on the floodplain, based on the method under development for the Living Murray Chowilla
Icon Site.

Completion of Task 2
This task was considered to be outside the scope of the project. Discussions with the MDBC and the
Vegetation Theme Co-ordinator confirmed that the MDFRC should not develop and test a method for
assessing tree health within this project. Discussions with members of a research team currently developing
such a method (Nick Souter and Mel White) led to an adaptation of their method being included in the
working draft protocol.
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Task 3
Engage and liaise with the project team which will undertake the Level 1 remote sensing assessment, to
ensure full compatibility and complementarity between assessments at both spatial scales.

Completion of Task 3
The Level 1 project did not commence until the Level 2 project was well underway and details of the
contractors engaged to conduct the Level 1 study were never provided to the Level 2 project team. Given
the extremely tight time-line of the Level 2 project, we were unable to wait for the Level 1 project to develop
their assessment methods prior to developing our working draft protocol and starting field assessments.

Task 4
Organise and conduct a training workshop and field training to train all teams of field workers engaged to
carry out field assessments in the Condamine and Ovens Valleys. At the training participants will be
provided with the overall framework for the SRA, the Vegetation theme and the pilot study as well as detailed
field protocols.

Completion of Task 4
A three-day training workshop (27th – 29th March) was held to introduce the field assessors to the SRA and
the pilot study project, familiarise them with the protocol and train them in its application in the field. Twentyseven field assessors from Queensland, Victoria and South Australia underwent this training, which started
with ½ day of background information and theory and ½ day introduction to the field protocol at a Red Gum
woodland site near Albury. The next two days were spent perfecting field technique and clarifying points in
the protocol at four field sites with varying vegetation communities and terrain in upland to lowland systems.

Field teams being trained in the belt transect methodology at a lowland floodplain site.
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Field teams being trained in the base plot methodology at a lowland floodplain site.

Field teams being trained in the base plot methodology at an upland site.
Page 9 of 21

Final Report: SRA Vegetation Pilot Project Level 2

Final Report 21_12_2007.doc

Implementation
Task 5
Organise field assessments to be carried out by field assessors nominated by State jurisdictions at
predesignated sampling sites according to the procedures outlined in the protocol and the sampling plan
(this includes sampling site locations, provided by the MDBC’s SRA team).

Completion of Task 5
It was decided to optimise sampling effort by splitting the field sampling into two phases. In the first phase
(16th – 24th April, 2007), field assessors sampled a small number of field sites using a high degree of withinsite replication of quadrats, plots and transects. This data was returned to the contractor for rapid data entry
and transfer to the MDBC data analyst, who recommended appropriate reductions to the levels of replication
for use at the rest of the field sites. Modifications to the field protocol were then sent out to all field
assessors (30th April, 2007) (Appendix 2) and the second phase of sampling began on the 2nd May, 2007.
Sixty-two of the proposed seventy sites were completed in the Ovens and Condamine River Valleys over a
six-week period from early May to early June. At this time, field teams were requested to complete the sites
they were currently sampling and then stop work so that the project budget could be re-assessed.
Thirty-six of the proposed forty-one sites were completed in the Condamine River Valley (Table 1).
Vegetation assessment at five sites was commenced but not completed as field teams were mistakenly told
to down tools and cease work when budget re-assessments were occurring, rather than completing the sites
they were currently working on. This was not made clear to the project co-ordinator until it was too late to
complete the sites in time for data analysis to occur within the project time-line.
Twenty-six of the proposed twenty-nine sites were completed in the Ovens River Valley (Table 2). Several
times, sets of sites were discarded by field teams as being too difficult or unsafe to sample. By the time
suitable sites were found, the request to stop work had been given. Again, it was not made clear to the
project co-ordinator that replacement sites had not been sampled.
As per the original Project Brief, field assessors nominated by the jurisdictions were appointed to perform all
field work for this project. In order to complete the field work in a timely fashion, the contractor and Project
Implementation Team requested that field assessor nominees have a high level of botanical expertise and
extensive field experience. However, many of the nominees did not have this level of expertise and the
Project Brief allowed neither the authority nor the time for the contractor to rectify this matter. The tight
project timeline, delays in finalising a contract with the MDBC and large number of field assessors also
meant that it was impossible for the contractor to establish individual contracts with each of the field
assessor organisations prior to work commencing, leaving the contractor in a position of bearing all
responsibility for project delivery but no control over the staff doing the on-ground work. This became
particularly troublesome when verbal agreements had been made between the jurisdiction representatives
and field assessors regarding levels of payment which were well above what had initially been budgeted for
(which the contractor had not been involved in developing).
The chain of communication for this project was intended to be a sequential line from the SRA
Implementation Working Group to the contractor and hence to the jurisdiction representatives and field
assessors, as shown in Figure 2. Unfortunately, this chain of communication was broached on several
instances, making project management extremely difficult.
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Table 1. Summary of field sites sampled in the Condamine River Valley.

ID
40000
40004
40005
40009
40014
40018
40019
40022
40027
40030
40033
40036
40037
40038
40045
40054
40058
40083
40088
40091
40093
40094
40099
40102
40123
40126
40130
40137
40142
40144
40145
40195
40317
40318
40329
40368

Zone
mobile
mobile
mobile
Meandering
Meandering
Distributor
Distributor
Distributor
confined
confined
armoured
armoured
armoured
armoured
anabranch
east800+
east800+
west800+
west800+
west800+
west800+
west800+
east600-800
east600-800
west600-800
west600-800
west600-800
west600-800
west600-800
east400-600
east400-600
east400-600
west400-600
west400-600
200-400
200-400

Floodplain
NO
NO
NO
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
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Floodplain
Base Plots
Sampled
NO
NO
NO
SOME
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
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Table 2. Summary of field sites sampled in the Ovens River Valley.

ID
41010
41011
41014
41017
41019
41020
41025
41029
41032
41038
41039
41040
41043
41065
41087
41167
41168
41176
41182
41184
41185
41222
41238
41249
41272
41280

Zone
Mobile
Mobile
Mobile
Meandering
Meandering
Meandering
Confined
Confined
Armoured
Armoured
Armoured
Anabranch
Anabranch
1000+
800-1000
600-800
600-800
400-600
400-600
400-600
400-600
200-400
200-400
200-400
200-400
0-200

Floodplain
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
NO
YES
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Floodplain
Base Plots
Sampled
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
SOME
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Sustainable Rivers Audit
Implementation Working Group

Vegetation Taskforce &
steering committee

Project Steering
Committee

Vegetation
Theme

Contractor

Jurisdiction
Reps

Field Assessors
Figure 2. Project reporting structure (adapted from Project Brief).

Task 6
Accompany field workers on initial training site assessments at 2-3 sites in each valley for training purposes.

Completion of Task 6
Members of the Project Implementation Team accompanied field assessors on site assessments at two field
sites in each valley on the first two days of the Phase 1 sampling. Lucy Nairn and Michael Reid
accompanied field assessors working on sites in the Condamine Valley and Trish Bowen and Michelle
Casanova accompanied field assessors working on sites in the Ovens Valley.

Task 7
Accompany field workers on additional 2-3 sites after they have completed 30-50% of the site assessments
to evaluate the consistency, compliance and accuracy of field data collection (quality assurance). Record
feedback and reflections from the field teams.

Completion of Task 7
Although field workers were not accompanied on additional sites, the consistency, compliance and accuracy
of data collection was evaluated after the completion of Phase 1 sampling (30% of sites completed). Field
teams were given feedback about their performance and feedback was obtained from the field teams about
the project management, sampling strategy, site selection and field protocol (Appendix 2).
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Task 8
During field assessments, ensure plant specimens and other data are collected to ensure taxonomic
accuracy and consistency as required and as described in the field protocol.

Completion of Task 8
The importance of collecting all data and specimens required was highlighted to field assessors in several
places in the protocol, during the training workshop, during initial site assessments, after data was returned
from the Phase 1 sampling and again during the course of the Phase 2 sampling.
The QLD field teams had very high levels of expertise in plant identification and so were able to identify most
plants to species level in the field, with very few samples collected for later identification. These were
processed by the field teams themselves upon return to their offices. Several of the VIC field teams had
lower levels of plant identification skills, and so a great number (over 500) plant samples were collected and
sent to an independent expert for full identification or verification of field IDs (see “Completion of Task 9).
All field teams were requested to send seed bank samples on to the MDFRC. The VIC field teams have
done so, however as at 21st December no samples had been received from the QLD field teams. The
MDFRC is willing to store all of the seed bank samples for several months. It is recommended that the
MDBC fund a project to compare plant diversity observed from germination of the SRA Vegetation Pilot seed
bank samples to that observed during the Pilot’s on-ground field assessments.

Task 9
Organise, conduct and attend a post-sampling Quality Assurance workshop.

Completion of Task 9
Quality assurance requirements were discussed with the Project Implementation Team, including the
Vegetation Theme Co-ordinator. Several points within the protocol were identified for consideration of QA
requirements:
1. Data collection (i.e. errors in performing field measurements).
2. Data recording (i.e. errors in recording measurements in the field).
3. Data entry (i.e. errors in transcribing data from field sheets to electronic format).
4. Accuracy of plant identification.
Rather than conducting a single Quality Assurance Workshop to deal with all of these issues, each issue
was considered separately and dealt with as follows. The first two points were addressed fairly conclusively
during the training workshop, with field teams instructed in the appropriate application of the assessment
technique, including data recording, at four field training sites with diverse topography and vegetation
communities. Field team competence was later assessed at four assessment sites (2 in each valley).
Additionally, data recording of all Phase 1 sampling was assessed by the contractor. Standards for data
recording and modified field data sheets were sent out to the field teams prior to commencement of Phase 2
sampling to improve data recording.
In respect to data entry QA, Phase 1 data was entered by the contractor (entered by one staff member and
checked by another). Data entry templates were provided to field teams to enter Phase 2 data. The
contractor requested that staff who performed data recording in the field also perform data entry, to reduce
errors due to misinterpreting hand-writing, unfamiliarity with sites or species and unfamiliarity with the
protocol. Unfortunately, we had no control over this and understand that in numerous instances this did not
occur. Checks of the accuracy of data entry for all sites is beyond the capacity of this project.
Accuracy of plant identification only became an issue for field assessors with lower levels of botanical
expertise. Those with a high level of expertise are, in fact, the experts in their field and it would be
unproductive to have their work re-checked by an independent peer. It was decided that the most efficient
method of QA for those assessors with lower levels of botanical expertise would be to have an independent
expert confirm plant IDs determined in the field. A consultant with many years experience working in
herbaria in southern Australia (Peter Jobson) was sub-contracted to perform or confirm identifications on the
500+ plant specimens with uncertain nomenclature collected during the course of the project. As at 9th
December, Peter expected to have all of the VIC plant specimen IDs completed by 31st December.
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Task 10
Collate data and deliver to the MDBC SRA.

Completion of Task 10
The bulk of Phase 1 data was entered by MDFRC staff and passed on to the MDBC by early May. Phase 2
data was received from the field teams as it was entered. Data files were checked to ensure that they
contained the correct data for the site specified and that all data appropriate for that site was present. Phase
2 data returned was checked off against the list of sites completed and e-mailed to the MDBC on the 10th
August, 2007. Missing data from Phase 1 was discovered on 3rd September, 2007 and entered and passed
on to the MDBC data analyst by 28th September, 2007. As at 18th December, data for the Macquarie
Marshes sampling sites had not been received by DECC, but they indicated willingness for the data to be
used in the SRA analyses and will provide this data to the MDBC once they have received it. Phase 1 data
sheets have all been returned to the MDFRC. Less than 30% of Phase 2 data sheets have been returned to
the MDFRC as at 21st December despite several requests for field teams to send the materials on. The data
sheets currently held by the MDFRC will be sent on to the MDBC immediately; outstanding data sheets will
be forwarded on as they arrive at the MDFRC.

Reporting
Task 11
Data return: the consultant will need to liaise with MDBC data manager to ensure compatibility of data
formatting with SRA specifications for delivery to MDBC.

Completion of Task 11
The Vegetation Theme Co-ordinator (VTC) attempted to investigate the data requirements of the MDBC data
manager, however was unable to inform the MDFRC of these requirements prior to the commencement of
data entry and analysis, given the tight project timeline. It was suggested that a Microsoft Access database
would be an appropriate final destination for the data, however neither the VTC nor the contractor had time
to attempt database development (which was outside the contractor’s brief in any case) prior to data entry
needing to commence. It was agreed that data entry templates should be developed by the contractor to
facilitate data entry by field staff. The contractor was not privy to the analyses planned to be performed on
the data, and was hence unaware of any preferred data entry format. Thus, data entry templates were
designed to mimic field data sheets as closely as possible to minimise errors due to transcription from data
sheets to electronic format (see Task 9). They were developed in Microsoft Excel, to facilitate later
importation into an Access (or similar) database by the MDBC data team, which would allow extraction of
data in the multiple formats required for different analyses. However no such database had been developed
in time for data analysis to commence, and it is understood that data analysis was attempted directly from
the Excel templates, which proved exceedingly difficult to work with.

Task 12
Prepare a project report containing.
• The protocols and field data sheets;
• A description of the training workshops;
• A description of the Quality Control workshop and outcomes of the field quality assessments;
• Reflections and recommendations on any or all (of the above) tasks; and
• Reference to and/or a copy of the data return.

Completion of Task 12
A draft report (including a description of the training workshop, QA issues, reflections on project tasks and
reference to data returned) plus the working draft protocol and field data sheets was provided to the MDBC
on Friday 12th October, 2007. An electronic copy of the final report (this document) was provided to the
MDBC on the 21st December, 2007, with hard copy including appendices and data sheets to follow.
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Feedback from Field Teams
Feedback from the field teams is presented below, collated into categories. Any
references which would have allowed the author to be identified have been
removed. Comments by the report author (Trish Bowen) are indicated in bold text
enclosed in square parentheses.

Project time constraints/ prior understanding of
commitment required
VERY TIGHT TIMELINE – constantly rushed decisions and people getting left out
of loop or double-or tripling up on communications.

I have concerns that dropping 3 quadrats from each base plot will not significantly
reduce in the time taken to complete a site. I don’t think 1 or 2 days per site will
be achievable. We will charge through it as efficiently and accurately as possible
and let you know how we progress.

Thanks for your thoughts but there is just no way we will be done by end of May Don't forget this was hoisted on us at reasonably short notice and we are doing
our best to accommodate your wishes while doing our real job. It is all taking a bit
longer than expected just organising things and getting ready to go in the field and
it is only fair on people they have some time at home. Sorry but that is the way it
is.

I am trying to get extra field assistance via XXXX. The loss of the XXXX staff has created the shortfall so I
am trying my best to overcome that but that will take a couple of days to find people and organise them from
their other work loads. Taking six staff offline fulltime from there other commitments does create problems.
A day here or there is not a problem but a week or longer, which we need will take a little more organising
but I am getting there. We will be using all of our GIS staff in the field at some stage or another but
unfortunately they all can’t go at once as they are a key part of the vegetation management act here in
XXXX, so I greatly appreciate the co-operation of their manager who he is keen for them to have field
experience so they understand field problems about what they do and to help us out.

Once data entry forms are received we can enter data on return from field trips or as soon after which is the
sensible way to go. These can be forwarded progressively. Plant id’s can take time but we will do them as
quick as we can. The only other issue is that staff build up time in lieu if they work long hours in the field.
This time has to be taken within a certain period or they loose it and as a result if they don’t get to use it you
can end up with disgruntled staff. As you would be aware from the trial it was very easy for this (the build up
of excess work hours) to happen. Vehicles will be an issue as a lot of staff are now away in the field as the
weather cools. This can be easily solved by vehicle hire so shouldn’t be an issue.

I did appreciate your email about XXXX, I must say. Spoke to XXXX yesterday and he said XXXX had never
booked his mob in for more than the first week, so that was part of the problem.

We found that in one week it was really only possible to do 2 to a maximum of 3 sites (three transects per
site) per week and felt even if we could access the other three sites we would not have had enough time to
complete them. Even though it was a low intensity sampling there was simply was not enough time set aside
for two people to complete the required five sites in five days.
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Site selection and provision of site information
XXXX and XXXX are currently working fulltime on producing the field maps, which is easier said than done
as a lot of the aerial photographs for XXXX have to be geo-rectified etc. Needless to say the carrot of a field
trip has caused the GIS staff to show uncharacteristic enthusiasm for the task!

All the sites that we found in XXXX terrain were difficult to access and sample due to the gradient. This
caused two problems:
1. To reach the sites, if there is no access track to four wheel drive in, requires a very hard to walk and
sometimes impossible. Even the fittest people carrying all the equipment could only keep up about 12 km per/hour hour leaving not much time once you get there to complete the sampling and then get
out at the end of the day. often the sites have 2km walks in and out taking up to 4 hours off you day.
2. Once at the site makes it very hard and dangerous to move around the transect to complete the
sampling.
Sites that were not accessible were:
Site XXXX
Site XXXX was impossible to access, as the 4 wheel drive access track was muddy and several stages very
dangerous to use, and finally, after not feeling confident or safe to continue (still 1.5 km away from the site)
turned around.
Site XXXX
This site we felt we might be able access as we could walk the 2 km around the ridge and then drop down to
the top of the site but as we had limited time we could not do it. (It is a real gamble to walk 2 km in and out
wasting a possible 4 hours in total and we might reach the site and find that it infested in blackberries and
impossible to complete anyway.)
Site XXXX (photos attached)
We could access this site by car but once we were there we found that the slop of the banks was at 43
degrees and impossible to stand up straight let alone walk along. There was also a invaded with blackberries
the whole length of the site. the slopes were also very rocky and many tree logs added to the challenges of
moving around and accessing the site. After an considerable effort trying to access the sites we gave up as
we did not feel safe.
Overall we worked fast and well we complete what we felt as a reasonable amount in the conditions and time
we were give. In the future we recommend that the sites a selected with a more stringent criteria that
includes access and gradient of the site. And also a protocol as to what to do once a site has been
abandoned (e.g. do we try again five hundred meters either side or ring up for a new site)

Hard to access sites: thoughts/ comments/ suggestions?
[TB: Comment from NUMEROUS field assessors.]

Question - left or right bank? Any preferred side?

We had some interesting conversations this week with various XXXX people (State Agency Staff) about site
access and safety. We decided to get some background information before trying to access the sites and
were given some informative tips (we would recommend making contacting XXXX (State Agency Staff)
before entering the site be part of the methods for sites in State or national parks)
One of our main suggestions is that a general reconnoiter of sites should occur before sending consultants
out to assess them if they want to be efficient with resources. Alternatively sending site info to XXXX (State
Agency Staff) would probably weed lots of options out. So in summery:
Sites XXXX and XXXX
completed
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XXXX (replacement for XXXX)
[State Agency Staff] in XXXX laughed at us when we mentioned trying to get to this site "you'll need a
chopper to get in there or at least some good rope!". Evacuation plans were recommended because of the
isolation of this site and the rugged terrain around it, neither of which we had the resources or the training
for.
XXXX (replacement for XXXX)
Site XXXX was inaccessible as the black ridge access track was closed due to recent fires and fallen trees
across the read and recent rain left the track inaccessible. When talking to XXXX in XXXX they said if we
were going to enter an area that had been recently burnt that we would be strongly recommended to carry a
chainsaw and wearing hard hats as tree regularly fall.
XXXX (replacement for XXXX)
XXXX track road was closed due to recent fires and the parks guys at XXXX also said that would need to set
up some communication and back up plan in case we get into trouble because it was so far off the track. that
was also a general comment form everyone. communication plan needs to be in place that allows for contact
if trouble arises also we would be wise to give [State Agency Staff] an idea or where we are going and when
we should be out by.

As a general comment, I think more thought needs to go into the site selection, both in terms of the location
of sites and the use of the elevation as stratification. This stratification was chosen for a very specific
purpose in the fish theme and I am not convinced it translates into the vege theme. The location of sites
particularly in the upper elevation zones has many associated OH&S issues which will render many of the
sites selected here as un-doable.

It was unfortunate that the reference work was not done first, as this would have provided some heavy
constraints of the field work. This I believe would have led to a more targeted field assessment which would
make each site faster to assess.

Large distances and hence travel times in much of XXXX = reduced length of working day and increased
costs. Options are to have accommodation on site or to travel to and fro from accommodation to site.
Needs to be considered during site selection. Site suitability and accessibility best determined from aerial
photos. Alternative sites must be available during pre-field work planning stages to replace sites which
cannot be practically reached.

Project Management
Communication via intermediaries – Chinese whispers!
[TB: This also made it incredibly difficult to know when all invoices had been paid or whether more
were going to come in!]

VERY TIGHT TIMELINE – constantly rushed decisions and people getting left out of loop or double-or
tripling up on communications.

Time taken to get invoices in and then get them paid.

At this stage it appears that we haven't been paid on any of our invoices for stage two. Are you able to let
me know where you are at in regard to payment.

To date we have yet to receive payment for our invoices for the work that we have undertaken for the SRA.
Could you let me know what the problems are in regard to payment of these invoices as unfortunately I am
being hassled in regard to the payment of these invoices by our financial officer.
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Field Protocol
Concern that not all species present at a site are being captured by the current sampling design. “Need to
either increase the area of number of quadrats within plots/belts or just list any additional species observed
outside the current sampling units.” [TB: this will be covered by data analyses.]

“Currently no data is collected on the habitat value of vegetation” [TB: they are obviously discounting the
capacity of the growth form data to supply information on habitat value]. Comment that the habitat
value of standing living and dead trees is not currently assessed. Suggest the inclusion of presence,
abundance and size-class structure of standing and fallen dead and presence of hollows as parameters
relating to habitat value. [TB: of all the fauna which utilise riparian zones for habitat, only a very small
number use tree hollows; determinations of the presence of hollows in tall trees by visual
assessment from ground level are unreliable; even where hollows can been seen from ground level,
it is usually impossible to determine their depth or other physical characteristics and hence actual
usefulness as habitat; I would not recommend including assessments of hollows as part of the SRA.]

Suggestions for a better assessment of plant physiological status, which includes trees besides those in the
uppermost canopy. “Need better data on tree canopy health and the ability to distinguish between young
actively growing trees and older senescing trees.” [TB: we had no choice but to use a modification of the
SA “Tree Health” method as per the project brief; field teams were supposed to assess trees and
shrubs in the two highest strata.] State that the main variable used is proportional crown size, and
assume that our reference state is 100% [TB: neither statement correct]. “Growth stage needs to be taken
into account when interpreting condition data” [TB: accounted for by DBH measurements]. “Difficulty with
assessing condition of storm-damaged trees.” “Method needs clarification for trees which have fallen over
and re-shot.”

Recommended that the zig zag transects that are currently undertaken in the base plots be replaced with the
line intercept method along straight line transects to reduce field operator confusion. [TB: zig-zags are a
form of line-intercept transect which have improved resolution for determining % cover of sites with
sparse cover.]

Recommendation to reduce the number of transects at each site to one (with two belt transects and up to
four base plots). They thought it was unreasonable to combine data from three transects over each 1 km
site because of their belief that the physical characteristics of a river can change markedly over this distance
and that the three transects often represented quite different systems.
[TB: Determination of the degree of replication required to characterise a site was one of the
objectives of this pilot study and this issue will be addressed by data analysis.]

“The current methodology is tedious and time consuming simply because of the detail and the nature of the
data collected and the large amount of level of replication that occurs within a site.” Recommended having
teams of four at each site, with each pair specialising in assessments of only a few variables.

Suggest increasing the number of categories of strata assessed, with greater emphasis on the +5m strata.
Suggest increasing the number of growth form categories. [TB: both of these would add substantially to
the time required to complete each site.] Thought that the methodology should be expanded to be able to
report the occurrence of different growth forms and/or heights within the one species [TB: field staff should
have been doing this.] State their perception of greater value of collecting height data over growth form
data [TB: they should have been collecting height data].

Note that recruitment in many species is event-based and that this needs to be considered in the
methodology. Comment on the lack of germination trials on the seed bank samples collected by field
workers and concerns about the existence of the requisite expertise to produce meaningful results from any
germination experiments which are conducted.
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Field data sheets/ Data entry
Page 3 belt transect is in the original document after page 7 – it needs to be at page 3 position

Page 5 Quadrat data sheet – there needs to be two pages of this as we are likely (and have been) using to
the second page for the species list. I also note that this is in A3 format which will be difficult to use in the
field. A4 size is best in the field and would fit in with the size of all the other field pages when they are bound
or stapled together.

Page 6 and Page 7 Zag data sheets – the rows need to of less height (about half the current height) and
thus more rows on the page.

Is it possible to get all the forms in word and pdf format? The original file needs to be updated with the
amendments that you sent so that they can be printed from a single file rather than from several files and
pages added and removed from the hard copy prior to copying. This is likely to lead to errors or missed
replacements. If you could send the files as word .doc files I can make the necessary alterations for our use
here.

In the modified protocol the 6 x 1m sq quadrats are numbered across the 30m base plot. To me at least the
more logical way to number them would be around the base plot as this is the order that they would be done
in the field. Being right handed I would start at 2 then go clockwise to 1, 3, 5, 6 and 4 so it would be more
logical (and would match with the form) to relabel 2 = 1, 1 = 2, 3 = 3, 5 = 4, 6 = 5, 4 = 6. I suggest this way
as the side and diagonal tapes are laid out in the field from the current position 2. Also walking around the
outsides of the base plot minimises trampling of the plot.

I was wondering if you are able to send me a copy of the field proformas in word (doc) format rather than pdf
format. The reason I ask is that the base plot quadrat data sheet was difficult to fill-in in the field, especially
when there was a long species list (because of its width). By colouring/shading every second row (and to a
lesser extent the columns) will make it easier to follow the row across and to ensure that the data ends up in
the right place and is not misplaced. I can’t shade the rows in the pdf file but I could do it in the word
document.

Trish - we weren't really planning on entering the data from field sheets into XL - if we have to that will take
longer and we will have to employ someone - thought it just as easy for you to employ someone to do that?

I haven’t entered data for the field “Elevation difference between quads in metres (use -ve number if slope
declines heading towards bank)” in the site info sheet as there are only fields for Quad 1 – 2, Quad 2 – 3 etc
and it is not clear how to enter this data. In the field each quadrat 1 to 5 was recorded with the fall across
the quadrat not between quadrats as indicated on the data sheet (which only has a maximum of 4 fields to
enter the 5 field data quadrats into. I can provide this data if needed as it was collected at all sites.
Data entry slower than expected - have about 1/3 done abut have employed someone else to get on with it

I failed to mention previously that the data that I sent you does not contain the change in levels across the
1m plots in the belt transects. While this data was collected it wasn’t entered as the data entry form doesn’t
have fields for it. The form contains a field for the difference between plot 1-2-3-4-5 etc. There are only 4
data entry fields but 5 data points were collected. The data we collected was the rise or fall across each 1m
plot so there are 5 data points. In view of the fact that in most cases the 5 1m plots were not contiguous and
there was a gap between them it is not possible to calculate the difference in any meaningful way as the rise
and/or fall between the plots is unknown.
Am I interpreting the data entry form correctly and if so what is the solution?
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If there was exactly 5 or less quadrats in the belt transect then you would know the slope across the
transect. If there is more than 5 1m quadrats then you only know the slope across each quadrat and know
nothing of the overall slope or rise and fall in the bank. With the current data you could say what slope some
species grow on.
It may be possible with the current data knowing the length of the transect and the fall/rise across each
quadrat using average slope to come up with some approximation of the overall slope but it would likely be
somewhat inaccurate.
I will try to measure all slopes, both across and between quadrats for you.

Applicability of SRA Veg Level 2 Protocol to the Macquarie Marshes
“While the SRA methodology will be suitable for use within the Macquarie Marshes, in certain parts of the
marshes it may be possible only be able to record data from base plots and not to include belt transects
because of the difficulty of determining the location of Bank Full Height.”
Difficulty with locating “bank-full” position at MM sites in the field and hence in positioning belt transects.
Recommendation to use only base plots for future MM sampling [TB: it is unclear why belt transects
could not be positioned if base plots were able to be sampled). Difficulties with differentiating the
different HGUs specified in the field protocol.

Other
One area you may need to think about for the roll out of SRA is a community liaison officer to spread the
message to Regional bodies and landholders about what the vegetation theme (or SRA) is about and what it
hopes to achieve. We have had a couple of cases of knock backs when requesting permission to enter
properties and some of the owners out west have been less co-operative than hoped for in allowing access,
especially in far western areas. Effort has to then be spent to convince them that SRA is not big brother
watching over them. John Howard's announcement that he is taking control of the Murray Darling (and water
rights in particular) has them, at this stage, running a little scared or cynical of what the Murray Darling
Commission is up to.
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The Sustainable Rivers Audit Vegetation Theme
Level 2 Assessment Pilot Study: field protocol
1 Background
The Sustainable Rivers Audit (SRA) divides the Murray-Darling Basin (MDB) into 23 SRA
Valleys. The Vegetation Theme is developing a method for assessing riverine vegetation
(terrestrial and aquatic vegetation that directly influences or is influenced by a river or stream)
that can be applied in all these valleys. The framework developed for the Vegetation Theme
proposes that vegetation is assessed at two spatial scales – a broad scale assessment that
determines the spatial extent and distribution of riverine vegetation types across the basin
(described as the Level 1 assessment), and a finer scale assessment that assesses the condition of
the vegetation, acknowledging that mapped units may vary in quality across the landscape
(described as the Level 2 assessment).
The novelty of the SRA and the Vegetation Theme and the costs involved in basin-wide
application of the assessment necessitate that the methods and approach that are trialled
effectively. Accordingly, pilot studies are being proposed in which the assessment will be
trialled in selected valleys within the MDB. The pilot studies will investigate the feasibility of
the methods and the logistics involved in establishing a vegetation theme for the SRA and to
develop an assessment protocol that can be applied across the basin.
In the case of the Level 2 assessment, the pilot study will be conducted in the Condamine-Culgoa
in NSW and Queensland and the Ovens in Victoria. These valleys contrast in several ways
(northern vs southern, large vs compact, high vs low levels of water resource development) and
are hence seen as an appropriate pair to test the validity and efficacy of the proposed assessment.
Both valleys will also be included in the Level 1 pilot study and thus will enable information
derived in each of the pilot studies to contribute to the other.

1.1 Objectives of the level 2 pilot study
1. To provide data that will contribute to determining the sampling effort required to fulfil
the needs of the SRA, and how this effort should be distributed.
• How should sites be distributed in valleys?
• How should a site be defined?
• How should a site be sampled?
2. Trial methods for measuring selected attributes
3. Trial protocols for establishing plot positions within sites
The data collected for the pilot study will subsequently be used to:
4. Trial the analyses that will be applied to the data
5. Evaluate the appropriateness of attributes and variables
6. Refine understanding of logistical considerations and develop costings for the full MDB
assessment.
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1.2 Response variables to be tested in the pilot study
Three components of riverine vegetation condition have been identified as important to the aims of
the Vegetation Theme of the SRA:
1. Current state of vegetation (‘State’),
2. Capacity of the vegetation to persist (‘Persistence’),
3. Capacity of the vegetation to contribute to the functioning of the river system
(‘Functioning’).
Vegetation attributes relating to these aspects of condition have been identified and a sub-set
nominated for inclusion in this Pilot Study. Relevant variables for measuring each Pilot Study
vegetation attribute are listed in Table 1.
Table 1. Pilot Study vegetation attributes informing different aspects of vegetation condition
and response variables used to measure them.
Attribute
Taxon richness
Composition
Nativeness
Structure
Regeneration & recruitment

Condition Aspect
State, Persistence
State, Persistence
State, Functioning
State, Functioning
Persistence

Plant physiological status

State, Persistence,
Functioning
Functioning

Provision of habitat

Variables
Number of taxa
Taxa presence & abundance
% exotic taxa
Number of strata; strata height; strata cover
Presence of recruits; age class structure; seed
bank responses
Tree canopy health
Presence, abundance and size/class structure of
standing and fallen dead; structure measures

2 Pilot study sampling design
2.1 Distribution of sites within valleys
Around 60 sites will be distributed within each river valley (Ovens and Condamine), aiming to have
a spread of sites within different altitudinal zones and channel types (Figures 1 and 2).

2.2 Sampling schedule
Field sampling during the Pilot Study will be performed in two phases. The first, high-intensity
phase will focus on a smaller number of sites (around 10 in each river valley) with high levels of
replication of transects, plots and quadrats at each site to enable determination of the optimum degree
of replication for statistical power and resource expenditure (methods detailed in Sections 3, 4 and
5). During the second phase of the study, the minimum degree of replication will be used at the
remaining sites, aiming to apply the protocol to a broad diversity of sites and vegetation types and
obtain a large enough data set for statistical analysis of attributes assessed (method revision in
Section 6).

2.3 Site definition
A site will encompass a 1 km stretch of river and will extend laterally from the centre of the river
channel to the edge of the Riverine Zone. Where a floodplain exists, the Riverine Zone will be set by
the 1 in 100 year flood extent, as determined through the GRADFLOW project (with a maximum
extent of 1430 m). Where there is no floodplain, the Riverine Zone will extend for 30 m laterally
beyond the bank-full position (see Box 1). Figure 3 shows a site centred on ‘X’ and delineated by
markers ‘A’ and ‘B’ (1 river km apart) and ‘A2’ and ‘B2’ (the closest points to ‘A’ and ‘B’ along the
edge of the Riverine Zone). ‘X2’ is the point opposite ‘X’ along the edge of the Riverine Zone. GPS
co-ordinates for each of these marker points and compass bearings between opposite members (e.g.
A-A2) will be provided to field teams prior to commencement of field sampling.
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Box 1. Bank-full definition and determination in the field
The ‘bank-full channel’ is traditionally defined in hydrological terms as the height of floods that are
principally responsible for controlling the morphology of the active channel or that channel which
undertakes the most amount of work (sediment transport). This flood will have a return period ranging
from 1 to 5 years. A simplified approach to determining this position in the field has been developed for
the Vegetation Theme pilot study, based on methods used for the Index of Stream Condition.
Criteria for determining bank-full:
1. Break in slope
The bank-full channel usually corresponds to a break in slope between the channel and
floodplain. However, in many river channels there may be more than one break in slope, so
additional criteria are needed to narrow the possible positions down.
2. Vegetation
Although vegetation is likely to occur above and below bank-full, the communities are likely to
differ due to differences in disturbance regimes and substrate type. Woody vegetation and
perennial taxa are likely to be more common above bank-full, while herbaceous and annual
plants are likely to be more common below bank-full. The age of communities within the
channel is also likely to be less than those growing above bank-full (e.g. seedlings will generally
have a higher relative abundance in the more frequently disturbed channel).
3. Soils and sediment deposits
Simply put, floodplains have soils, channels have sediments. Regular disturbance by high flows
generally precludes the development of soils below bank-full height. Thus, the presence of a
developed soil instead of sediment at a break in slope indicates the bank-full position.
4. Flood debris
Regular flooding often results in a consistent elevation of flood debris such as logs, leaves etc.;
this elevation is commonly related to the bank-full channel.
5. Presence of lichens
Lichens are very slow-growing so their presence on substrates will generally indicate that they
are positioned above the bank-full height.
Potential sources of uncertainty in field determination of bank-full position:
• Different heights of left and right banks
In many cases, the height of the channel bank will differ on either side of the channel. In such
cases, the lowermost bank should be taken as corresponding to bank-full because this is the
point at which water will begin flowing out of the channel. In these instances, the higher bank is
likely to reflect a channel morphology that was generated by a previous hydrological regime.
• In-channel bars
The term ‘bar’ is applied to a range of channel bed deposits, usually described in terms of the
dominant particle size (e.g., sand, gravel, pebble) and planform position (e.g., point bar, mid
channel). They may be vegetated, but are generally not stable through time. In poorly defined
channels, vegetated lateral bars may be erroneously identified as being above bank-full. They
should be distinguishable, however, by their sediment, as opposed to soil, and by a vegetation
community that is distinct from that formed at higher elevations.
• Inset floodplains or benches
Inset floodplains, sometimes referred to as in-channel benches, are generally flat, elongate,
discontinuous depositional features that occur on channel banks at intermediate elevations
between the channel bed and main floodplain. They are distinguished from bars, which typically
form on the channel bed, by being channel bank features. Inset floodplains are in-channel
features and should be regarded as part of the in-channel hydro-geomorphic unit. Inset
floodplains may support flood-tolerant vegetation, including woody vegetation, but these
communities are likely to differ from those of the broader floodplain in floristic composition or
age. They are not stable over time and may be washed out in large floods.
• Terraces
The long evolution of floodplains subject to changing hydrological and sediment regimes often
results in the development of a terraced floodplain consisting of multiple surfaces of alluvial
sediments at different elevations. In such cases, the lowermost surface is the ‘active floodplain’
and should be regarded as the boundary between the in-channel and floodplain HGU. Terraces
can be distinguished from in-channel benches by being a more or less continuous feature and by
supporting typical floodplain vegetation communities.
• Geomorphic processes
Processes such as lateral erosion, incision and aggradation can cause mismatches between the
various indicators used to determine bank-full height. For example, where the river is incising, it
is possible for benches to become, in functional terms, the active floodplain. Because of the
difficulty in determining whether such a transformation has occurred, the bank-full height should
be based on structural and floristic criteria.
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Figure 1. Study sites in the Condamine valley.

Figure 2. Study sites in the Ovens valley.
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Figure 3. Guidelines for determining site extent.

Box 2. Hydro-geomorphic units within the riverine zone
Vegetation associated with rivers and floodplains will vary across the landscape according to the
hydro-geomorphic setting. Thus, distinct vegetation types are likely to be found within different
geomorphic units. These units can be classified in a number of ways and at a range of spatial
scales. Not all these units will be present throughout a given river valley. The scheme applied in the
Vegetation Theme is presented below.
At the coarsest scale, the riverine zone can be divided by the physical template into the main
channel and its floodplain; for sections of river that lack a defined floodplain, areas above the level
of a specific discharge (this may be defined by bank-full, dominant discharge or a flood return
period) that are subject to period inundation can be seen as equivalent. Further subdivisions can be
made based on dominant hydrological behaviour, particularly within the floodplain. For example, for
many floodplain rivers, water begins to leave the main channel and flow into anabranches or
secondary channels (flood-runners) at below bank-full discharge. These secondary channels are
thus distinguished as areas outside the main channel that experience flowing water. For the
floodplain proper, areas can be distinguished according to whether water drains away (water
shedding areas) or is retained (retaining areas or wetlands) following high discharge. Thus by
combining the physical template and the dominant hydrological behaviour, six hydro-geomorphic
units or macro-habitats can be defined:
Units occurring in all riverine settings
1. River in-channel (notionally to the bank-full position)
2. River near-channel (adjacent to the channel, beyond the bank-full position)
Additional units in un-confined riverine settings
3. Floodplain in-channel (secondary channels or flood-runners inundated at high flow and
experiencing flow velocities of magnitude sufficient to influence biota)
4. Flood plain near-channel
5. Floodplain surface (water shedding areas)
6. Floodplain wetland (water retaining areas)
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2.4 Pilot study sampling strategy
Depending on the geomorphic setting, each site may incorporate up to six hydro-geomorphic
units (HGUs) (see Box 2). HGUs that are patchily distributed in the landscape, such as
floodplain channels (flood-runners) and floodplain wetlands, will be identified in the site
selection phase of the project for targeted sampling at the sites where they comprise a substantial
area of the floodplain. It is desirable that the assessment method captures the local variation in
vegetation types that is associated with each HGU; however, the boundaries between HGUs will
not always be easy to determine with reliability in the field. In order to avoid this problem, a
composite approach to sampling is being taken. This approach involves the use of different
sampling methods (line transects, belt transects, plots and quadrats) for different combinations of
HGU, growth form (Appendix A) and canopy strata (Table 2). Each sampling method is
described in Section 3 with notes on measurement of different vegetation variables in Section 4
and finally a sampling protocol outline suitable to take in the field is provided in Section 5.
Table 2. Height ranges and dominant growth forms for different strata.
Stratum

Code

Height range

Over

O

>5m

Upper

U

2–5m

Mid

M

0.5 – 2 m

Lower

L

< 0.5 m

Growth Forms (refer to Appendix A)
Trees, mallee trees
Epiphytes, very tall climbers/scramblers
Trees, mallee trees, tall shrubs
Some tall graminoids and herbs
Epiphytes, tall climbers/scramblers
Some emergent aquatic forms
Shrubs
Graminoids, herbs
Epiphytes, climbers/scramblers
Emergent aquatic forms
Submerged aquatic forms
Juvenile trees, mallee trees
Low graminoids, herbs
Substrate-hugging forms
Floating, floating attached and surface running aquatic forms
Juveniles of all growth forms

Table 3. Sampling methods used for different HGUs, growth forms and strata.
Sampling Method

HGUs sampled

Vegetation assessed

Site transects

Floodplain surface

Provides the baseline for positioning plots, quadrats
and belts. No variables measured directly on transect.

Deep water sampling

Channel bed > 0.5 m water depth
Rivers, wetlands and flood-runners

Covers aquatic growth forms in deep water.

Belt transects

Channel bed and bank < 0.5 m
Rivers, wetlands and flood-runners

Covers aquatic growth forms in shallow water and
areas transitional between aquatic and terrestrial.

Base plots

Near-channel and floodplain surface
Rivers

Provides the baseline for positioning quadrats and zigzag transects. No variables measured in plot.

Base plot quadrats

Near-channel and floodplain surface
Rivers

Terrestrial vegetation assessed by stratum:
< 0.5 m high in 1m x 1m quadrats
0.5 – 2 m high in 5m x 5m quadrats

Zig-Zag transect

Near-channel and floodplain surface
Rivers

Terrestrial vegetation assessed by stratum:
2 – 5 m high
> 5 m high

Channel sampling

Riverine zone sampling

SRA Vegetation Theme pilot study field protocol
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3 Sampling Methods
3.1 Site Transects
Background
Three site transects will be established in every site, one at each end of the site and one in the middle
of the site. Site transects will extend from the centre of the channel laterally to the nearest point on
the edge of the Riverine Zone (Figure 4). Plots, quadrats and belt transects will be placed along the
site transects (deployment of these is described in Sections 3.2 and 3.3). Where additional HGUs
(wetlands, flood-runners) are to be targeted at a site, each of these will also have an equivalent of the
site transect (HGU transect), along which belt transects will be positioned (Section 3.4).
Field Application
Use Field Sheet 1: Field Site Cover Sheet. Complete site details: valley (Ovens or Condamine),
river (name of river or stream), zone (altitude zone or channel type), site (name or number), date,
time and staff present (initials are fine). These details will need to be completed for all data sheets
used for this site. The start position of a site transect (A, X or B) should be located in the field at
bankfull position nearest to the GPS co-ordinates provided. Where the channel is braided, this
position should abut the channel nearest to the floodplain on the side of the river where sampling is
meant to occur (even if that is not the deepest or main channel). Systems where in-channel islands
occur should be treated similarly. The degree of confidence in locating this position should be noted
as a distance estimate indicating the likely area in which the start point occurs (e.g. probably within 2
m, ± 20 m). A compass bearing should be taken sighting along the transect to its opposite marker
(A2, X2 or B2) and a 30 m tape laid along this sight-line to establish the position of the site transect.
Photographs should be taken of the Site Cover Sheet and the start (bank-full position) of the site
transect, facing along the transect towards the edge of the Riverine Zone (Photo-point 1 in Figure
11). Where a site transect must be relocated for practical reasons (e.g. transect laying along a road,
bridge or track; presence of an impenetrable barrier; landslide; otherwise dangerous situation), the
transect should be moved either upstream or downstream in 30 m increments until the offending
obstruction/ disturbance is avoided (choose the direction of movement based on the shortest distance
that the transect will have to be moved). Note, transects should only be moved where they lay
directly along a track, road, etc, not if they just cross these features at some point. GPS co-ordinates
should be obtained for the new start position of the site transect.

A2

X2

T1

B2

T2
A
T3

X
B

direction
of flow

Figure 4. Positioning of site transects (T1, T2 and T3) at each site.
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3.2 River Channel Sampling
3.2.1 Channel characterisation
Background
Measurements of the channel are used both to determine the layout of the belt transect and also
for basic site characterisation purposes. As noted in the previous section, braided channels and
streams split by in-channel islands should be sampled from the bank closest to the floodplain on
which sampling is meant to occur (do not cross channels to get to bigger or deeper channels).
Field application
Use Field Sheet 2: Site and Belt Transects. Start at site transect start point. Determine the
bearing perpendicular to the river’s edge at that point heading towards the centre of the channel
(record). One team member takes a digital camera and walks out along this bearing to the
deepest wadable point (approximately 0.5 m water depth). Photographs are taken at the deepest
wadable point (Photo point 2 in Figure 11), facing back towards the bank and aiming to capture
the full height of vegetation from water level to the top of the tree canopy (use multiple, portraitoriented photographs as necessary). Another person stands at bank-full position and takes
channel measurements using a range finder (Figure 5):
• channel width (sighting along their colleague in the water to the bank-full position on the
opposite side of the river)
• calculate ½ channel width from above measurement
• distance to deepest wadable point (=belt transect length) (sight at colleague in water)
• distance to water’s edge

Channel width (m)

Bank-full
position

Bank-full on
opposite bank

Distance to
water (m)

deepest
wadable point
(0.5 m)
½ channel
width

Figure 5. River cross section showing channel characterisation measurements.
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3.2.2 Deep water sampling
Background
If belt transect length is less than ½ channel width then deep water sampling should be
performed. Sampling of deep water habitats (> 50 cm in depth) necessitates considerations of
safety and access. Both water depth and turbidity constrain the use of quadrat methods in deeper
waters. Mechanical devices such as grapnels, rakes and grabs allow the remote sampling of
habitats that are otherwise inaccessible to the surveyor. The efficacy of such remote methods,
however, is dependent upon the plant species itself, substrate type and the presence of in-stream
obstructions or snags.
Field application
Use Field Sheet 2: Site and Belt Transects. Deploy grapnel from the deepest wadable point
(i.e. 50 cm depth) towards the opposite bank, performing 6 deployments to cover deep water
areas both nearby and far away (i.e. three short throws downstream, directly opposite and
upstream followed by three longer throws down-stream, directly opposite and upstream) (Figure
6). The grapnel should be slowly drawn back towards the shore to trawl through any submerged
plant stands. Identify and record taxa caught on each grapnel trawl (field name, status (live or
dead) and growth form (Appendix A)). Relative abundance estimates will be based on the
frequency of trawls for which a taxon was present. Collect voucher specimens where plants are
not able to be identified to species or there is doubt over the identification (see Section 4 for
guidelines on plant identification and voucher specimen collection). Deep water sampling
should be repeated, if water depth necessitates it, at the deepest wadable point on the 2nd belt
transect (see Section 3.2.3) (enter data into the same table on Data Sheet 2).

flow

deepest wadable point
(0.5 m water depth)

3 x ‘near’ throws

3 x ‘far’ throws

Figure 6. Deep water sampling – direction and distance of sequential grapnel throws.
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3.2.3 Belt transects
Background
Belt transects will be used in transitional zones where one HGU blends into another, such as where
the river channel bed morphs into bank and thence into the river near-channel zone. Two belt
transects (1 m wide) will be associated with each site transect, one at the start of the site transect and
one 30m upstream (i.e. at the other corner of the near-channel base plot). Belt transects will run from
bankfull position to the deepest wadable point (approx. 0.5 m water depth) in the direction of the
centre of the channel (i.e. perpendicular to channel edge and direction of flow). Where the length of
transect is less than or equal to 5 m, the entire length of transect will be sampled as a true belt,
assessing the vegetation within a 1 m x 1 m quadrat which is flipped over and over to progressively
create the 1 m wide belt up to 5 m long. Where the length of transect is greater than 5 m, the ‘belt’
will become a series of 5 x 1 m2 quadrats spaced evenly along the total transect length (Figure 7).
For the belt transect, the quadrats can be thought of as projecting vertically to infinity, such that they
include all canopy strata present including overhanging vegetation not rooted in the quadrat itself.
Field application
Use Field Sheet 2: Site and Belt Transects. Determine belt transect layout. If belt transect length
> 5 m then divide the total length by 5 and subtract one (1) to determine the distance between each
1m x 1m quadrat.
Use Field Sheet 3: Belt Transect Data Sheet. Start at the deepest wadable point as determined
above. Lay the quadrat on the water surface if water is present (tethered if flow is fast) or on the
sediment if the quadrat location is exposed. Record either water depth (if quadrat is inundated) or
height difference between upper and lower edges of the quadrat (if quadrat is exposed) as an
indicator of ground slope (where quadrats are spaced apart, record the height difference between the
start of one quadrat and the start of the next). Record slope as a negative value where a subsequent
quadrat is lower than the previous one. Record status (live or dead), growth form (Appendix A),
median height (m) and abundance of each taxon present in the quadrat as well as % cover of coarse
woody debris (CWD), leaf litter and bare ground. Use the abundance measure appropriate for each
growth form observed within the quadrat (Table 4). Where roots are present in a quadrat (obviously
attached and hence not CWD or litter), record their % cover and assign either Coarse Root or Fine
Root growth form (see Appendix A). Only assign a field name to roots where the species to which
they belong can be determined. Where a quadrat location is inundated, look/feel in the water beneath
the floating quadrat to determine taxa present and estimate their abundance. Collect 1 tablespoon of
sediment from each quadrat for seed bank analysis and add to pooled sample for that HGU (see
Section 4 for further information about seed bank sample collection). Collect voucher specimens
where necessary (see Section 4 for guidelines on plant identification and voucher specimen
collection).

Belt transect length <= 5 m
2
Belt transect = series of contiguous 1m quadrats running from
centre of channel to top of bank (maximum of 5 quadrats)
5

4

3

2

1

River channel
5

4

3

flow
2

1

Belt transect length > 5 m
2
Belt transect = series of 5 separated 1m quadrats evenly
spaced from centre of channel to top of bank

Figure 7. Layout of belt transects.
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Table 4. Summary of sampling methods, quadrat sizes and abundance measurement techniques
applicable for different plant growth forms and height classes.
Growth Form

Stratum
(in which 75% of a
plant’s biomass is
located)

Sampling method

Abundance measure

Tree, mallee tree

>5m

Base plot

Canopy projective cover
Potential canopy taxa: Stem count

Tree, mallee tree

2 to 5 m

Base plot

Canopy projective cover
Potential canopy taxa: Stem count

Tree, mallee tree

0.5 to 2 m

5m x 5m quadrat

Canopy projective cover
Potential canopy taxa: Stem count

Tree, mallee tree

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover
Potential canopy taxa: Stem count

Shrub

2 to 5 m

Base plot

Canopy projective cover
Potential canopy taxa: Stem count

Shrub

0.5 to 2 m

5m x 5m quadrat

Canopy projective cover
Potential canopy taxa: Stem count

Shrub

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover
Potential canopy taxa: Stem count

Graminoid

2 to 5 m

5m x 5m quadrat

Canopy projective cover

Graminoid

0.5 to 2m

5m x 5m quadrat

Canopy projective cover

Graminoid

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover

Herb

2 to 5 m

5m x 5m quadrat

Canopy projective cover

Herb

0.5 to 2m

5m x 5m quadrat

Canopy projective cover

Herb

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover

Climber/ scrambler

>5m

Zig-zag transect

Presence/absence

Climber/ scrambler

2 to 5 m

Zig-zag transect

Presence/absence

Climber/ scrambler

0.5 to 2 m

5m x 5m quadrat

Canopy projective cover

Climber/ scrambler

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover

Epiphyte

>5m

Zig-zag transect

Presence/absence

Epiphyte

2 to 5 m

Zig-zag transect

Presence/absence

Epiphyte

0.5 to 2 m

5m x 5m quadrat

Presence/absence

Epiphyte

< 0.5 m

1m x 1m quadrat (belt or plot)

Presence/absence

Substrate hugging

0.5 to 2 m
5m x 5m quadrat
(e.g. growing on
rocks > 0.5 m high)

Presence/absence

Substrate hugging

< 0.5 m

1m x 1m quadrat (belt or plot)

Canopy projective cover

All aquatic forms

Deep water

Deep water sampling

Frequency per grapnel trawl

All aquatic forms

Shallow water

1m wide belt transect

Canopy projective cover

Coarse woody debris

Various

1m x 1m quadrat (belt or plot) Projective cover
Can also occur in other quads
and plots where it is supported
by other vegetation, rocks, etc.

Leaf litter

Various

1m x 1m quadrat (belt or plot) Projective cover
Can also occur in other quads
and plots where it is supported
by other vegetation, rocks, etc.

Bare ground

< 0.5 m

1m x 1m quadrat (belt or plot)
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3.3 River Near-channel and Floodplain Sampling
3.3.1 Base Plots
Background
Up to four large (30 x 30 m) square plots per site transect will form the basis of sampling within the nearchannel HGU and floodplain, where present. One plot will always be located at the bank-full position
(near-channel HGU) with one side falling onto the site transect line and the body of the plot positioned
upstream of the site transect line (Figure 8) (NB. Near-channel base plots should be positioned so that
they are situated entirely above the bank-full position. Where placement of the near-channel plot directly
along the site transect line causes part of the plot to fall below bank-full position, the plot should be
rotated or moved slightly so that it falls entirely within the near-channel HGU). Where a floodplain
occurs, additional plots will be located at progressively greater distances from the bank-full position to
the edge of the Riverine Zone (minimum of 10 m separation between plots), with the number of plots
deployed based on floodplain width (Table 5, Figure 8). If not provided, these locations will need to be
determined by field staff prior to field sampling from site extent data provided to them. Where floodplain
plots fall into locations dominated by HGUs other than floodplain surface (> 50% area, determined either
from maps or once in the field), the plot should be moved to the nearest location along the site transect
where the floodplain HGU dominates (making note of the new location and reason for moving plot).
Table 5. Deployment of base plots along site transects at sites with different floodplain widths.
Location of base plots along site transect
(% of floodplain width)

Floodplain

Total no.

width

of plots

1

> 400 m

4

0%

10%

30%

70%

1 near-channel +
3 floodplain HGUs

140 – 400 m

3

0%

30%

70%

-

1 near-channel +
2 floodplain HGUs

100 – 140 m

2

0%

70%

-

-

1 near-channel +
1 floodplain HGU

< 100 m

1

0%

-

-

-

1 near-channel HGU only

st

2

nd

3

rd

4

th

HGUs
represented

Field application
Use Field Sheet 4: Base Plot Data Sheet. Lay a 30 m measuring tape along the channel edge,
perpendicular to and upstream of the tape laid previously to mark the site transect position. The two tapes
outline two sides of the first base plot (near-channel HGU). Photographs should be taken at the corner of
the plot sitting on the site transect nearest to the river channel, looking diagonally across the plot to the
opposite corner (Figure 11). Also take a photo of the canopy directly overhead from this point. Record
evidence of disturbance to the plot (e.g. livestock access, fire, logging, etc.). Determine the dominant 2 –
3 tree/shrub taxa in the 2 – 5 m stratum and dominant 2 – 3 tree taxa in the > 5 m stratum Record field
name, growth form (Appendix A), height (height averaged across at least 3 individuals) and stem count.
70%
350m

30%
150m

10%
50m

0%
0m

Note.
Maximum site extent will
be limited to 1430 m, so
that the maximum distance
between the river channel
and the final floodplain plot
(70% of floodplain width)
will be 1000 m.

70%
189m

Floodplain width 120 m

30%
81m

0%
0m

70%
84m

0%
0m

Floodplain width 50 m

0%
0m

River channel

Floodplain width 270 m

flow

Floodplain width 500 m

Figure 8. Deployment of base plots along site transects for sites with different floodplain widths.
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3.3.2 Quadrats
Background

Site transect

Within each base plot, different sizes of quadrats will be used to assess presence and abundance of
vegetation in two strata, < 0.5 m high and 0.5 – 2m high. Quadrat size and abundance measurement
method to be used are determined from a combination of stratum height and growth form (Table 4). Six
replicates of each quadrat size should be sampled, one in each corner of the base plot and one in the
middle of two of the sides (Figure 9). Smaller quadrats will be nested within larger ones. If placement
of quadrats in this pattern causes one to fall within an HGU other than near-channel or floodplain surface,
then the quadrat should be moved to a position as close as possible but avoiding the non-target HGU.
Otherwise, quadrats should not be moved, regardless of the presence of tracks, roads, burned patches or
other evidence of disturbance. If a particular stratum is absent, then there is no need for that sized quadrat
to be sampled. Each individual plant will only be assessed in one stratum, regardless of any occurrence
of canopy across strata (however, within a species individuals can occur across many strata). For trees
and shrubs, the stratum containing at least 75% of the canopy should be the one assigned. All other
plants should be considered to be in a particular stratum when at least 75% of its biomass occurs within
that stratum (e.g. reproductive structures from a rounded herb whose bulk occurs in the lower stratum (<
0.5 m) extend into the middle stratum (0.5 – 2 m) – plant should be included in the lower stratum).
Height measurements for these plants should still include the full height of the plant, however (to the top
of the reproductive structure in the example given above). Depending on site, it may be easier to position
quadrats along a 30 m tape measure delineating the edge of the base plot or by marking the corners of
each plot side using flag pins whose locations are determined from range finder measurements. Quadrats
can be thought of as three-dimensional boxes with both an upper and lower boundary.

5

6

3

4

1

2

Base plot containing:
o

9, 5 x 5m quadrats,

o

9, 1 x 1m quadrats

Figure 9. Diagram showing positioning of quadrats within base plots.

Field application
Use Field Sheet 5: Quadrat Data Sheet. For each quadrat location in the plot (1 – 6 in Figure 9),
sample the lowest stratum (< 0.5 m high) in 1m x 1m quadrats first to avoid damage by trampling. Then
do the 5m x 5m quadrat for that location assuming that the 0.5 – 2 m strata is represented in the plot.
Move on to the next quadrat location within the plot and do a 1m x 1m and then 5m x 5m again, and so
on. Record status (live/dead), growth form (Appendix A), average height and abundance (% cover
(Appendix B) or log-scale stem density depending on growth form of each taxon) for each taxon. Record
% cover of coarse woody debris (CWD - > 5 cm diameter), litter (> 5mm but < 5 cm diameter) and bare
ground in 1 x 1m quadrats (Appendix B). Where roots are present in a quadrat (obviously attached and
hence not CWD or litter), record their % cover and assign either Coarse Root or Fine Root growth form
(see Appendix A). Only assign a field name to roots where the species to which they belong can be
determined. Collect voucher specimens where necessary. Collect a soil sample for seed bank analysis in
each 1 x 1 m quadrat.
SRA Vegetation Theme pilot study field protocol

Page 15

3.3.3 Zig-zag sampling
Background
Within each base plot a special type of line-intercept transect will be used to assess the 2 – 5 m and > 5 m
strata. These will be positioned running diagonally across the plot from the corner on the site transect
nearest the channel to the opposite corner (‘Y’ and ‘Z’, respectively in Figure 10). “Zig-zag” sampling
of crown characteristics (Hnatiuk et al., 2006) will be performed along this transect. Start by sampling
the tree/shrub closest to ‘Y’ in Figure 10 (‘1’). Then sample the next plant (closest stem rather than
closest crown) encountered going towards or across the transect line heading towards ‘Z’ (‘2’). Continue
sampling plants heading along the transect line towards ‘Z’, always selecting the first tree/shrub
encountered while heading towards or across the transect line (‘3’ to ‘9’) and recording distance
traversed. For each plant sampled, a range of crown characteristics will be assessed (noted below and
detailed in Section 4). The zig-zag should start and end at a plant. Where stem density is very high (e.g.
in a patch of regenerated saplings), zig-zag sampling is suspended and an alternative system is used to
cover the sapling patch, after which zig-zag sampling is resumed (details below). Otherwise, zig-zag
sampling is performed until either the end of the transect is reached or 10 individuals have been sampled.

Field application
Locate the start of the zig-zag sampling transect (the corner of the base plot sitting along the site transect
and nearest to the channel). Locate the end of the zig-zag transect line (the opposite corner of the base
plot) and mark with marking peg, flagging tape, measuring tape, rope or by a colleague standing there.
Do zig-zag sampling (including tree health assessment) of highest tree canopy (probably > 5m stratum)
(use Field Sheet 6: Zig-Zag Data Sheet (Uppermost Tree Stratum)). Record taxon, crown radius (x
2), canopy density (Appendix B), girth (DBH/ CBH), height, proportional crown size (CS%) (Appendix
C), proportion of canopy occurring as epicormic growth (Epic%) and crown gap for each tree (see
Section 4 for details). Pacing out distances, crown radii and crown gaps or use of a measuring wheel or
tape are all acceptable practice. Make notes on other indicators of tree health (e.g. disease, insect attack,
fire damage) and presence of epiphytes (ID to best taxonomic resolution possible – minimum is growth
form and presence/absence in the four strata: O = < 0.5 m, U = 0.5 – 2 m, M = 2 – 5 m, L = > 5 m) (E.g.
Mistletoe (EP/C) in O, U; Lichen sp 1 (EP/R) in U, M; Lichen sp 2 (EP/F) in L). Then do zig-zag
sampling of trees (if not sampled in prior zig-zag) and shrubs in the 2 – 5 m stratum (use Field Sheet 7:
Zig-Zag Data Sheet (2 – 5 m Stratum)). Record taxon, crown radius (x 2), canopy density, girth (DBH/
CBH), occurrence of epiphytic taxa and crown gap for each tree/shrub within the 2 – 5 m stratum
encountered along the zig-zag.

Z
Inland

9
8
7

Site transect

6
30 x 30 m
plot

Search
window
for next
tree

Zig-zag transect

5

Previously
sampled
tree

4
3
2
1

Channel

Figure 10. “Zig-zag” sampling (adapted from Hnatiuk et al., 2006). Inset delineates the search window for
tree selection after sampling one to the left of the zig-zag transect line.
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Modification for dense patches of saplings
1. Zig-zag as normal unless you hit a patch of saplings with a density greater than 5 stems/m2.
2. Measure gap between last zig-zagged tree and sapling patch.
3. Suspend zig-zagging and just measure the distance along the diagonal transect (or along a line
parallel to it) which is covered by the patch of saplings (also estimate % cover of the patch and
median height and DBH of the saplings).
4. If you haven't reached the end of the diagonal, resume zig-zagging from the end of the sapling
patch as normal.

a)

b)

Site
transect

1

4

River channel
River belt
transect
2

Base plot
(repeat photo
points 3 & 4 for
each base plot)
3

Take a photo facing in the
direction of the arrow
Take a photo looking
directly overhead

Not to scale

Figure 11. Location of photo-points for a) site transects and belt transects and b) base plots

3.4 Wetland and Flood-runner sampling
Background
Where wetlands or flood-runners have been identified for targeted sampling at a site, GPS coordinates and a compass bearing will be provided to set up wetland or flood-runner transects
equivalent to the site transects (HGU transects), along which one belt transect will be positioned,
with another positioned 30 m along the bank (Figure 12, Figure 13). For each wetland or floodrunner transect the following types of sampling should be performed:
• Channel HGU – channel characterisation, deep water sampling (where appropriate), belt
transects
Field application
The start position of the wetland or flood-runner transect should be located in the field as the bankfull position nearest to the GPS co-ordinates provided. The degree of confidence in locating this
position should be noted as a distance estimate indicating the likely area in which the start point
occurs (e.g. probably within 2 m, ± 20 m). Orient the first belt transect perpendicular to the edge of
the wetland/ flood-runner.
Take photographs at the deepest wadable point and perform channel characterisation measurements
(as per Section 3.2.1). If belt transect length is less than ½ channel width then perform deep water
sampling as described in Section 3.2.2 (3 x grapnel throws nearby + 3 grapnel throws far away).
Determine the layout for belt transect and sample as described in Section 3.2.3, collecting sediment
samples from each quadrat to pool into a bulk wetland or flood-runner sample for the site. Once the
first belt transect has been completed, move 30 m along the edge of the wetland/flood-runner and
repeat channel characterisation, deep water sampling (if appropriate) and 2nd belt transect.
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Flood runner 1/1
Flood
runner
3/1

Wetland 1/1

Flood
Runner
2/1

Wetland 2/2

Wetland 2/1

Figure 12. Location of transects in wetlands and flood-runners identified for targeted sampling at a
hypothetical site.

Wetland/
flood-runner
transect
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flood-runner
channel

Wetland/
flood-runner
belt transects

deepest wadable
point (0.5 m
water depth)
3 x ‘near’ throws

3 x ‘far’ throws

Figure 13. Sampling methods relevant to wetlands and flood-runners
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4 Vegetation Variables
This section contains descriptions of techniques for performing specific tasks and measuring
particular vegetation variables.

4.1 Photo points
Photo-points provide a simple and inexpensive means of recording general vegetation characteristics
for a site, acting as a back-up for measurements taken in the field and providing the possibility for
measurement of other vegetation characteristics using image analysis. When taking photographs
from photo points the following considerations should be kept in mind:
• If the camera has date and time recording functionality, ensure that these are correctly set.
• Include objects of known size in photographs to provide a guide to perspective and/or scale.
• Record all photograph numbers on data sheets.
• Take additional photographs to those specified in this protocol based on personal judgement.
• Maximum photo resolution should be used at all times.
• No zoom or wide-angle functions should be used.
• No flash should be used.
• Photographs should be saved in JPG format.

4.2 Plant identification and voucher specimen collection
General points regarding plant identification and voucher specimen collection are noted here. For
more detail, including information on plant features required for identification (without which the
specimen will not be identifiable), see Bean (2006), Bedford and James (1992), Entwisle et al.
(1997), Meagher and Fuhrer (2003) and Sainty and Jacobs (2003).

4.2.1 Plant identification
Taxa should be identified to the highest possible level of taxonomic resolution in the field (“field
name”). The field name for each taxon will be a unique identifier that should include the best guess
of the taxonomy; ideally this will be a species, but it may be genus or family (with sequential
numbers assigned to taxa from the same group, e.g. Asteraceae sp. 1, Asteraceae sp. 2) or simply
describe the plant in a practical way to aid subsequent differentiation from other plants at the site.
Voucher specimens must be collected wherever identification to species in the field is not possible or
there is doubt over the identification. Additionally, field teams will be required to make collections
of all taxa encountered at a site for a sub-set of sites (3 – 5 sites, with teams notified of this
requirement in advance) in order to assess variability between teams and within teams over time.
Collected specimens should be as complete as possible, with all available reproductive structures and
showing the positioning of leaves, etc. As the individuals present in the survey plots may not be
adequate for identification purposes (i.e. lacking reproductive structures) additional material from
outside the plots may be required. In this case the additional material must be clearly labelled as
being from outside the plot, along with which specimen from inside the plot it relates to.
Specimens should be immediately labelled, arranged on newspaper so that all structures are clearly
visible and placed into a plant press surrounded by newspaper and corrugated cardboard. It may also
be beneficial for field teams to establish a temporary reference collection for each site for taxa which
are difficult to differentiate, by placing small specimens or partial specimens into pockets in clear
plastic slide storage sheets for comparison with taxa found later at that site. These samples can be
discarded after the site has been completed.
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4.2.2 Specimen collection
Higher Plants
• A section of stem or a small branch is usually a sufficient sample for most shrubs and trees;
however in the case of small herbs the whole plant should be collected.
• It may be easier to collect aquatic plant specimens into plastic zip-lock bags and then process
them all at once after all in-water work has been completed. No extra water should be added
to the bag. Label and seal. These samples must be kept in cool dark conditions.
• For many monocots the roots (or at least the basal area of the plant) are needed for correct
identification and these should be collected if possible. With clumping grasses it is usually
possible to just collect part of the clump, and with orchids or other rare species the basal area
should be described or photographed and left to re-sprout.
• Fern collections should include fertile structures along with part of the rhizome, or at least
the base of the stem (and be careful not to inhale spores!).
• Eucalypt specimens should include flower buds and fruits, as well as adult and juvenile
leaves.
• These guidelines are exactly that, and common sense should always prevail. If a particularly
large specimen needs to be collected (i.e. a large palm frond or fruit) they can be pressed
straight into sheets of newspaper, with large fruits cut in half if needs be. If epiphytes are
present, but too high up to be able to collect a voucher specimen, look for another specimen
of the same taxa lower down or outside of the plot.
Bryophytes
• Bryophytes (mosses, liverworts and hornworts) should be collected in relatively small
amounts of no more than 10% of the population.
• Fertile material should be collected if available; however this may not be readily
recognisable. A thin paint scraper can help with collection; however care must be taken not
to damage the surrounding population.
• Samples should be placed into bags made of relatively thin paper, as thick or waxed paper
slows drying. The bags should be labelled and then left to air-dry (DO NOT PRESS!!).
• Under wet conditions several sample bags can be placed in a snap lock bag along with silica
gel; however the silica should not be placed in direct contact with the specimens.
Algae
• Macro-algae specimens should be collected by hand or with the aid of a knife or scraper.
• The algae should then be placed in water in small (30-100 ml) individual plastic bottles,
labelled either inside or out.
• Do not overstuff collecting jars as algae are fragile and it will make identification difficult.
• Under warm conditions the bottles should be stored in an esky until they can be fixed.

4.2.3 Labelling
•
•
•
•

For pressed plants, labels may be either attached directly to the specimen (e.g. jeweller’s
tags), or the relevant information recorded directly onto the cartridge paper on which the
specimen has been pressed.
Where paper bags have been used, labels can either be placed inside the bag or the
outside of the bag itself can be labelled with pencil or waterproof pen.
Where aquatic specimens or large fruit have been collected into sample jars, labels can be
either placed inside the jar (written in pencil on waterproof card) or information can be
recorded directly on the outside of the jar in waterproof pen.
Labels should include date, site name/number, specimen number, field name and
collector’s initials.
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•
•
•

Specimen number should correspond to the number recorded on the data sheet
appropriate to where the collection was made (e.g. belt transect data sheet).
In some cases it may be easier to photograph rather than simply describe the habit of a
plant, or to photograph special features of the plant which may not preserve well in which
case the photo’s ID or number should also be included on the voucher specimen list.
Record specimen number, field name, collection location (transect/ plot/ quadrat), habit,
height, bark type, flower colour, fruit colour, related specimens, relevant photographs, etc
for each specimen on the voucher specimen list for that site (which should also include
site details, date and collectors’ names).

4.2.4 Specimen preservation
Higher plants
• Higher plants (including aquatic specimens) should be pressed and dried. The best
specimens are those pressed soon after collection!
• Arrange the plant on cartridge paper so that all structures will be clearly visible after drying
(this makes identification much easier).
• Many waterplants, including feathery growth forms (e.g. Myriophyllum) are best ‘floated’
out onto a sheet of white card before drying and pressing. This is done by floating the plant
in water and bringing the card up underneath the plant. Only float one specimen per sheet.
• Plants should be pressed by placing them between layers of newspaper, with smooth-sided
corrugated cardboard interspersed throughout the stack to aid air circulation.
• The stack of specimens should then be compressed between two frames made of wooden
lattice or weldmesh, using straps or ropes.
• Papers should be checked for dampness and changed as required, which may be frequently
in damp conditions or with aquatic and/or succulent plants.
• Drying can be assisted by strapping the presses to the roof rack of the field vehicle (in dry
weather of course) or by placing presses in front of a blow heater. Do not leave presses
uncovered on the car overnight or on very dusty roads, and be aware that they may collect a
large number of insects!
• It is better to press several smaller stacks of specimens than one large one.
Bryophytes
• Specimens should be left to air-dry (DO NOT PRESS!!).
Algae
• To fix specimens, carefully decant the water in the bottles and replace it with an ethyl
alcohol/glycerol mixture. Unless the alcohol mixture is to be added to the specimen
immediately after collection it is important to still initially collect into water, to slow
degradation of the sample.

4.3 Plant abundance
Various methods to estimate plant abundance exist, ranging from direct counts of individual
stems to estimates of canopy extent to measures of standing volume or biomass. A number of
approaches have been selected for estimating plant abundance in the SRA Vegetation Theme
Pilot, based on the growth form and height class of the individuals being assessed.
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•
•

•

•

•

Presence/ absence will be used to note the occurrence of taxa such as climbers/ scramblers
occurring in the upper canopy (i.e. growing up trees and shrubs), epiphytes and substratehugging forms occurring within strata above 0.5 m (e.g. growing on tall rocks).
Stem counts involve direct counts of all individuals within a given area and will be applied
to all potential canopy taxa (tree and shrub taxa occurring in any stratum which represent
one of the dominant taxa within the highest stratum at the site or which have the potential to
develop into the top-most stratum for that site). No attempt should be made to split
individuals within a stratum into additional groupings, even where obvious cohorts are
present. Where counts per unit area are greater than 30, counts should be performed within a
smaller area of a representative patch of plants and scaled up to the target area (e.g. if there
are more than 30 tall saplings within the 30 x 30 m base plot, count numbers within a 3 x 3
m area and multiply by 10).
Projective cover is the percentage of a defined area covered by a specified material, whether
that is vegetation, coarse woody debris, litter or bare ground. As a projective measure, all
layers of the material should be projected vertically to estimate the two dimensional area of
coverage. See Appendix B for % cover reference charts.
Canopy projective cover is the percentage of the sample area occupied by the vertical
projection of foliage and branches. All layers of canopy are compressed into two
dimensions such that if a disc of known area was placed on the ground under the plant at
mid-day, the proportion that was shaded would be the canopy projective cover. This
measure of abundance will be used for most growth form x height class combinations during
the Pilot Study (low shrubs, all herbs and graminoids, climbers/ scramblers and substratehugging forms occurring in lower strata and shallow-water aquatic growth forms). Canopy
projective cover is estimated for each taxon within a defined area (5m x 5m or 1m x 1m
quadrats) to the nearest 5%, with ‘+’ used to signify presence at < 5%. See Appendix B for
% cover reference charts.
Abundance of aquatic plants occurring in deep water will be estimated from their frequency
per grapnel trawl (ie. the number of trawls in which the taxon occurred out of the total
number of trawls performed, e.g. if a taxon occurred in 4 out of 6 trawls, then its frequency
would be recorded as 4/6).

4.4 Crown characteristics
Measures of crown characteristics of trees and shrubs within the 2 – 5 m and > 5 m strata will be
used to determine cover of these strata as well as contributing to the canopy condition index for
trees in the top-most stratum.
• Crown radius is the distance (m) from the plant’s stem to the furthermost extent of its
crown in one direction. Two estimates of crown radius will be obtained for each tree and
shrub sampled. For multi-stemmed plants, crown radius extends from the outside edge of
the outermost stem along the transect to the edge of the crown.
• Canopy density is the density of an individual plant’s canopy, measured as projective
canopy cover in relation to canopy density reference charts (Appendix B).
• Crown gap is the distance (m) between crowns of trees or shrubs along a given trajectory
(the zig-zag transect line for the Pilot Study). The measurement should be made from the
edge of one crown to the edge of the next crown. Where crowns overlap, report the distance
of overlap as a negative crown gap value. Where a crown overlaps beyond the stem of the
next tree, record the overlap as the distance from the edge of the first tree’s crown to the next
tree’s trunk only.
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4.5 Plant age
Measurements of stem girth and plant height are useful surrogates for age class in many plants.
• Girth. A measuring tape is passed around the stem at 1.3 m above ground level and the girth
recorded either as diameter at breast height (DBH) or circumference at breast height (CBH).
DBH measurements are preferable to CBH, but either is acceptable as long as the measurement
type is specified. Girth should be measured perpendicular to the axis of growth (i.e. on the
oblique for slanted stems) from the highest point of ground directly adjacent to the plant. For the
purposes of this study, girth will only be recorded for stems > 5 cm in diameter. For stems
between 1 cm and 5 cm, the number of stems present will be counted (may be multiple for
shrubs or mallee-type trees). Stems < 1 cm in diameter will not be assessed for girth. Code as
“a, b, c …. + x*” where a, b, c etc are measured stems (ie > 5 cm in diameter) and x is the
number of stems between 1 and 5 cm in diameter. For example, a tree coded as 12, 8, 10 + 6* =
a multi-stemmed tree with 3 stems having DBHs of 12, 8 and 10 cm plus 6 stems between 1 cm
and 5 cm DBH.
• Height. For shorter plants height can be measured using an extendable survey staff. Standing
next to the plant, extend the staff until its top is aligned with the top of the plant. Swing the staff
into a horizontal position (e.g. lay it on the ground) and read off the height to which it has been
extended. For taller plants, a clinometer or height meter is preferred. See operating instructions
supplied with the equipment for details on use.

4.6 Canopy condition
Canopy condition will be assessed during the Pilot Study for individual trees in the uppermost
canopy (at least 2m high). The main variables which will contribute to an index of canopy condition
are the proportional crown size (CS%) and proportional epicormic growth (Epic%). CS% is the
current crown size as a proportion of potential crown size, based on existing branches (see Appendix
C for reference charts). Epic% is the proportion of an individual tree’s canopy occurring as recent
epicormic growth (defined as growth arising from a main trunk or major structural branch which has
a branchlet length of less than 20 cm and no evidence of secondary thickening).

4.7 Seed bank sample collection
4.7.1 Background
Experimental germination of seed banks can indicate the presence and abundance of important
components of the vegetation, as well as the potential for community regeneration under natural,
restored or improved water regimes. Also, the abundance of weeds in the seed bank can give an
indication of the degree of anthropogenic disturbance in the catchment. However, the seed bank is
heterogenous, and patchy in its distribution in the landscape. Therefore, numerous small samples
that cover a large area provide the best representation of the seed bank occurring at a site. Sample
replicates will be collected from each HGU at a site (river channel, river near-channel, floodplain,
wetland channel and flood-runner channel) and pooled to form one bulk sample per HGU per site.
Seed bank samples can only be collected from finer sediments. In pebble or cobble streams, there
may be enough sediment in the spaces between stones to obtain a sample. In bedrock, a sample
probably cannot be obtained.
Seed bank material will be collected from each site, dried and sent for analysis to a specialist ‘seed
bank lab’ (location to be advised). The method of collection described below is based on the
sampling protocol of Brock et al. (1994), but substantially modified for the SRA Vegetation Theme.
The replication of sites within zones within sub-catchments should provide sufficient replication of
seed bank samples to assess vegetation resilience within a sub-catchment, however, the sampling
protocol and amount of replication outlined here are not sufficient for other purposes (e.g.
examination of the seed bank of a single wetland). See references for more intensive sampling
methods.
SRA Vegetation Theme pilot study field protocol

Page 23

4.7.2 Method
1. Collect seed bank material. Amalgamated samples will consist of a number of small
samples. This protocol avoids taking a single large sample from one spot, as seed banks are
patchy and heterogenous. A small sample from here, a small sample from there, etc. is most
likely to result in a representation of the diversity and abundance of seeds in the landscape.
• Label bags: valley name, river, zone, site, sample location (HGU) and date. E.g. Ovens
Valley, Buckland River, upland, site 17, river channel, 16/4/07.
• Obtain one soil/sediment sample from each of the 1m x 1m quadrats in each of the HGUs
(i.e. belt transects in river, wetland and flood runner channels; 1m x 1m quadrats on in
the near-channel and floodplain base plots). Remember to keep the samples from the
near-channel HGU separate to those from the floodplain HGU.
• Only sample the top 2–3 cm, as this is where the majority of the viable seed bank is. The
sampling tool used is not important (scoop, core, spoon, etc) as long as each sample is
less than about ¼ metric cup.
• The minimum amount of soil needed is 800 g of dry soil (about 1 L in volume) per HGU.
When sampling at a site is finished, estimate the volume of each bulk sample (HGU)
collected. If it is greater than about 1 L volume, then mix thoroughly and discard
excess to bring final volume down to 1 L.
• Where potential volume of soil is low (i.e. the site is narrow and there are few quadrats)
additional cores should be obtained from areas within the same HGU, both upstream
and downstream until the required volume of soil is obtained.
• Remove large rocks, large pieces of vegetation (runners, stems, roots) and woody debris,
as these don’t contribute to the seed bank, but take up space in the sample.
2. Allow the soil sample to dry completely, in the dark, and as quickly as possible to avoid
germination of seedlings on the drying soil. A ventilated box on the roof of the vehicle
(when it is not raining) can be useful. Temperature extremes should be avoided (i.e. in a
closed, unshaded vehicle or with ice in an esky). If long-term storage is required, store in a
cool dark place (not refrigerated), similar storage requirements to chocolate or wine.
3. Post or courier dried samples to:
SRA Vegetation Seed Bank Store
Murray-Darling Freshwater Research Centre
PO Box 991
Wodonga, VIC, 3691
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5 Sampling protocol outline (copy and laminate for use in the field)
5.1 Information provided to field teams
•
•
•

Field site locations (GPS co-ordinates of points X, A, B and bearings to X2, A2, B2)
Details of additional HGUs to be targeted at each site
Maps showing site location, extent and any HGUs to be targeted

5.2 Pre-field preparation
1. Contact land owners (if applicable) to obtain permission to access property, confirm best access
points and obtain preferred contact details (e.g. radio frequency, mobile phone number).
2. If necessary, mark out positions of site transects, belt transects and base plots on the field maps
according to procedures set out in Sections 3.2 and 3.3.
3. Obtain species list for site if available (e.g. VIC EVC) and photocopy data sheets for each site.

5.3 Field protocol outline
1. Note preliminary details on data sheet (date, time, site name, field staff, site characteristics, etc).
2. Photograph the Site Cover Sheet.

5.3.1 Site Transect
USE DATA SHEET 2. SITE AND BELT TRANSECTS
1. Locate start of site transect (note confidence of positioning) and establish the bearing for site transect.
Lay 30 m tape along this line.
2. Take photographs at photo-point 1.

5.3.2 Channel characterisation
1. Establish bearing of 1st belt transect towards the centre of the channel.
2. Determine deepest wadable point. Photograph the vegetation from water level to top-most canopy
from the deepest wadable point (Photo point 2).
3. Measure the channel width. Halve this value to obtain the distance to the centre of the channel.
Record distance to deepest wadable point and to water’s edge.

5.3.3 Deep Water Sampling
1. If deepest wadable point is < ½ channel width, perform deep water sampling to assess vegetation
diversity and relative abundance in deep water areas.
2. Short throw – downstream, midstream, upstream. Longer throw – downstream, midstream, upstream.
3. Record taxa collected, growth form, status and frequency of trawls in which each taxa appeared.

5.3.4 Belt Transects
1. Determine belt transect layout.
2. Commence assessment at the deepest wadable point and work towards the bank-full position, laying
quadrat on water surface or sediment.
3. For each belt transect quadrat, record (USE DATA SHEET 3. BELT TRANSECT DATA SHEET):
a. Either water depth or ground slope (elevation change)
b. % cover of coarse woody debris (> 5 cm diameter), litter (< 5 cm diameter) and bare ground
c. % cover of each taxon present (note live and dead separately) in all strata (quadrats project
vertically to infinity). Record field name, status (live/dead), growth form and average height.
d. collect sediment sample for seed bank analysis.
4. Either flip the quadrat end-over-end to the next point in the belt or move the quadrat along the belt the
distance determined in belt transect layout calculations.
5. Repeat for each quadrat to be sampled in the belt
6. Locate position for 2nd belt transect 30 m upstream. Determine bearing and belt transect layout
(additional photographs are not required). Perform additional deep water sampling if necessary and
perform 2nd belt transect sampling.
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5.3.5 Base Plots
USE DATA SHEET 4. BASE PLOT DATA SHEET
1. Position 2nd 30m measuring tape to outline base plot.
2. Record GPS co-ordinates of point ‘Y’ and take relevant photographs.
3. Record evidence of disturbance to the plot (e.g. livestock, fire, logging, etc.).
4. Determine the dominant 2 – 3 taxa in the 2 – 5 m and > 5 m strata. Record field name, growth form,
average height and stem count of these taxa in each stratum.

5.3.6 Quadrats
USE DATA SHEET 5. QUADRAT DATA SHEET
1. Position the first 1m x 1m quadrat to sample the lowest stratum (< 0.5 m).
2. Assess:
a. abundance of all taxa present (% cover plus stem counts for potential canopy taxa) (note live and
dead separately). Record field name, status (live/dead), growth form and average height.
b. % cover of coarse woody debris, litter and bare ground.
c. collect soil sample for seed bank analysis.
3. Expand quadrat at that location to be 5m x 5m and sample the 0.5 – 2m stratum.
4. Assess:
a. abundance of all taxa present (% cover plus stem counts for potential canopy taxa) (note live and
dead separately). Record field name, status (live/dead), growth form and average height.
5. Move on to the next quadrat location and repeat sampling in the 1m x 1m followed by the 5m x 5m
quadrat until all 6 replicates of each quadrat size have been assessed.

5.3.7 Zig-zag Sampling
1. Locate and mark the start and end of the zig-zag sampling transect.
Commence zig-zag sampling for the highest tree stratum (USE DATA SHEET 6. ZIG-ZAG DATA SHEET
(UPPERMOST TREE STRATUM)).
2. For each tree encountered, record:
a. taxon (field name)
b. 2 x crown radius measurements
c. canopy density
d. DBH/ CBH (specify), height
e. crown size %, epicormic %
f. occurrence of epiphytic taxa (field name; growth form; presence/absence in the four strata)
g. crown gap/ overlap
3. Repeat zig-zag sampling for trees (if not sampled above) and shrubs in the 2 – 5 m stratum, omitting
3e. but noting growth form (tree or shrub) (USE DATA SHEET 7. ZIG-ZAG DATA SHEET (2 – 5 M
STRATUM)).
4. When all quadrats and zig-zags for this base plot have been completed, move on to the location for
the next base plot along the site transect and repeat base plot sampling, quadrats and zig-zags.
5. When all base plots have been assessed for a site transect, move on to the location for the next site
transect and repeat field sampling protocol from Site Transect step 1.

5.3.8 Additional HGUs
1. Locate the start of the HGU transect (note confidence of positioning) and establish the bearing for the
first belt transect. Take photographs at deepest wadable point.
2. Determine channel characteristics (as per 5.3.2).
3. Perform deep water sampling if appropriate (as per 5.3.3).
4. Determine layout for 1st belt transect. Sample along belt as per 5.3.4.
5. Position 2nd belt transect 30 m along wetland/ flood-runner edge and establish belt bearing.
6. Determine channel characteristics and perform deep water sampling if appropriate.
7. Determine layout for 2nd belt transect. Sample along belt as per 5.3.4.
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6 Other considerations
6.1 Permits
It is the responsibility of field teams to comply with legislation and regulations relevant to the
field work described in this protocol, including obtaining appropriate permits to work in and
collect specimens from protected areas. Where appropriate, permission to access water bodies or
floodplains on private land should be obtained from land-holders, or from relevant governing
bodies for crown land.

6.2 Safety
Field work of any kind can be potentially hazardous. Therefore, prior to any field work being
conducted, risk assessment and field work OH&S planning should be performed by each field
team according to their organisation’s policies, including consideration of the following hazards:
• Weather, natural hazards/ disasters, fire, terrain
• Heat/ cold stress, radiation
• Manual handling, physical stress, repetitive movements
• Trips and falls
• Wildlife
• Vehicle use
• Working long hours
• Working in and near water
• Catering and hygiene
Field teams should carry appropriate communication equipment (e.g. mobile phones, radios,
satellite phones) and establish a call-in schedule with their base camp. Procedures for
emergency communication and evacuation should also be developed. All teams should carry
their own safety equipment (e.g. first aid kits, vehicle recovery gear, personal protective clothing
and equipment).
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8 Glossary
Term

Definition

Canopy

A cover of foliage and branches (if woody) formed either by the community as a
whole or by one of its component layers. It may be continuous or discontinuous.

Canopy density

Also known as crown density. The percentage of a sample site occupied by the
vertical projection of an individual plant’s foliage and branches (if woody).

Canopy
projective cover

The percentage of a sample site occupied by the vertical projection of foliage and
branches (if woody) within a stand of vegetation, either for a particular stratum or the
entire community. It will, to some degree, take into account the thickness of a clump
of grass.

Circumference at Measurement of the circumference of a plant’s stem/s perpendicular to the axis of
growth, at a point 1.3 m along the stem from its point of emergence from the ground.
breast height
(CBH)
Community

A natural aggregate of different species of organisms existing in the same
environment.

Cover

The proportion of the ground occupied by perpendicular projection on to it of the
aerial parts of the individuals of the species under consideration.

Cover
abundance

Abundance system using class ranges e.g. Braun Blanquet cover abundance scale.

Crown

The foliage and branches (if woody) of an individual plant.

Crown cover

The percentage of a sample site within the vertical projection of the periphery of the
crowns. Crowns are treated as opaque. Crown cover can be estimated using the
mean gap between crowns divided by mean crown width (the crown separation
ratio).

Diameter at
breast height
(DBH)

Measurement of the diameter of a plant’s stem/s perpendicular to the axis of growth,
at a point 1.3 m along the stem from its point of emergence from the ground.

Dominant

A common species that is always dominant in the sub-association. It has the greatest
biomass and is generally the most frequent. Any number of species could be
dominant e.g. 1,2,3,4 or 5 depending on the association.

Foliage

A cover of foliage (leaves only) formed either by an individual, the community as a
whole or by one of its component layers.

Foliage
projective cover

The percentage of a sample site occupied by the vertical projection of foliage only
within a stand of vegetation, either for a particular stratum or the entire community.

Growth-form

Categorical descriptor of plants based on their habit.

Habit

The general appearance of a plant (such as shrubby, prostrate, erect, climbing,
twining, etc.) used particularly in horticulture.

Projective cover

The percentage of a sample area occupied by the vertical projection of material
(vegetation, bare ground, leaf litter, etc). Generally applicable for ground vegetation
that has been estimated rather than measured using line intercept methods. It does
not necessarily take into account thickness of a clump of grass.

Stratum/
Sub-stratum

A canopy layer in a community produced by the occurrence at approximately the
same level of an aggregation of plants of the same habit.

Taxon
(plural = taxa)

Any of the groups into which living things are formally classified by the scientific
community, e.g. species. The taxa in the Linnean system are commonly Kingdom,
Phylum, Class, Order, Family, Genus, Species and sub-species/varieties/forms.
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Appendix A. Plant growth form definitions
Copy and laminate for use in the field.
Growth Form

Code Definition

Example (not to scale)

Terrestrial Forms - No water or water logging present
Tree

TR

Woody plant with a single stem.
Includes sapling trees where
secondary thickening is present,
tree ferns, palms, pandanus,
trunked Xanthorrhoea, etc.

Mallee tree

MT

Woody plant with multiple stems <
5m high.

Shrub

SH

Woody plants less than 5 m in
height, multi-stemmed or much
branched, with branching
commencing near ground level.

Tufted graminoid

TG

A grass, sedge, rush or similar
with strap-like leaves, usually with
more than one flower stalk.
Usually large numbers of leaves
arising from a common base or
clump. Includes palm-like sedges
such as Gahnia clarkei, hummock
grasses, non-climbing orchids &
lilies.

Non-tufted graminoid

NG

A low-growing or mat-forming
grass, sedge, rush or similar with
strap-like leaves arranged along
stems arising from rhizomes or
stolons.

Erect herb

EH

Erect, non-woody plants with nongrassy leaves (broad; reticulate
venation). Independent stems
grow vertically; no stolons.
Includes seedling trees and
shrubs which are not woody,
ground ferns.

Rounded herb

RH

Non-woody plants with nongrassy leaves which form rounded
clumps, low-growing mounds or
rosettes (not climbers or
scramblers). Flowers may be
borne on erect stalks.
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Growth Form

Code Definition

Example (not to scale)

Climber or Scrambler

CS

Woody or non-woody plants that
are rooted in the soil but that rely
upon other plants (dead or alive)
or other structures (rocks or logs)
for support.

Epiphyte

EP

A plant that grows entirely upon other plants (not rooted in the soil). Includes epiphytic ferns,
lichen and bryophytes and aerial parasites such as mistletoes but not dodder laurels (included
under scrambler or climber)

TS

Low-growing (generally < 20 mm high) vascular and non-vascular plants whose spread greatly
exceeds height (unless tufted or streaming/ pendulose). May grow on soils, rock or woody
debris. Mosses, lichens, crusts, mats, etc

Note sub-category
from next table.
Substrate hugging
Note sub-category
from next table.

Aquatic Forms – Water or water logging present
AS

Low-growing (generally < 20 mm high) vascular and non-vascular plants whose spread greatly
exceeds height (unless tufted or streaming/ pendulose). May grow on sediments, woody
debris or rocks. Algal mats, scums, bryophytes, biofilms, "mud-hugging" angiosperms, etc.

Free floating

FF

Plants floating on water surface
without root penetration into
sediments (note, may become
rooted in drying mud as water
levels drop).

Floating, attached

FA

Plants rooted in sediment below
water level but with leaves floating
on the water surface.

Water surface runner

WS

Plants rooted in terrestrial zone
with floating stems bearing leaves
running across the water surface.

Submerged, feathery
leaves

SF

Plants rooted in sediment or freefloating submerged that have
leaves divided or with incised
margins or very fine leaves (< 1
mm wide) (if emergent leaves
present, these may be entire).

Submerged, not
feathery

SO

Plants rooted in sediment with
entire leaves > 1 mm wide,
normally fully submerged. Leaves
may float or be exposed by falling
water levels.

Emergent, erect profile

EE

Narrow-leaved plants rooted in
sediment and whose stems,
flowers and most of the mature
leaves project above the water
surface. Grasses, sedges,
rushes.

Emergent, other shape

EO

Broad-leaved plants rooted in
sediment and whose stems,
flowers and most of the mature
leaves project above the water
surface.

Substrate hugging
Note sub-category
from next table.
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Growth Form

Code Definition

Example (not to scale)

Other Forms
Coarse roots

CR

Root material greater than 1 cm in
diameter.

Fine roots

FR

Root material less than 1 cm in
diameter.

Sub-categories of substrate-hugging and epiphytic plants
(adapted from Eldridge et al., 2003)

Report substrate-hugging growth forms as TS/x for terrestrial taxa and AS/x for aquatic taxa, where ‘x’
refers to one of the codes from the table below (e.g. TS/R, AS/L).
Growth Form

Code Definition

Gel

G

Regular or irregular gelatinous mass
attached directly to substrate.

Skin (sheet when dry)

S

Smooth flat film on the surface or
forming a thin, more or less featureless
skin.

Crust

R

Close-fitting crust on the substrate
which never feels smooth, even when
wet.

Carpet (mat, fur, fuzz)

M

Tuft

T

Uniform thick carpet-like mat (< 10 mm
high) which may be smooth, furry or
fuzzy. Includes tiny mat-forming
angiosperms <10 mm high.
Longer (10 – 40 mm) erect clumpforming tufts, sometimes branched.
Includes tiny tufted angiosperms.

Globular

B

Rubbery attached hemispherical or
cumulous bodies.

Streamer/ pendulous

P

Skeins of filamentous, gelatinous or
reticulate matter < 40 mm long.

Foliose

F

Structure appearing leafy or canopy
like. Massed individual erect plants
(e.g. stoneworts, sedum), umbrella-like
raised canopy (some mosses,
liverworts),

Canopy formers

C

Full canopied plants e.g. low-growing
broad-leaved plants, mistletoes,
epiphytic ferns.
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Appendix B. Percent cover reference charts
Copy and laminate for use in the field. From DSE (2004).

20%

25%

30%

35%

40%

60%

70%
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Appendix C. Proportional crown size charts
Copy and laminate for use in the field. From DSE (2004).

100%

45%

75%

30%

65%

20%

5%

10%
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Appendix D. Field sampling equipment list
Item

Qty
per Supplier/Notes
team

General Equipment
GPS

1

Local hunting/ fishing/ camping store
Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Digital camera

1

Preferably water-proof

Device for download and
storage of digital images

1

Laptop computer, MP3 player, external hard drive, etc.

Range finder

1

Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Spare camera memory cards

Spare batteries

Lots

Field map, data sheets and
reference material (some copied
onto waterproof paper)

MDBC to supply maps of each field site. Field staff to
photocopy required quantities of data sheets from field protocol
prior to sampling commencement.

Waders

2

Local hunting/ fishing stores

Clipboard

1

Local stationery supplier

Compass

1

Local camping store
Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

30 m measuring tapes

3

Local hardware store
Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

DBH tape or small measuring
tape (e.g. sewing tape)

1

Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Flag pins
(tent pegs + flagging tape)

Local hardware or camping store
Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Grapnel, rope and spares

Construction details in Appendix E

1m x 1m floating quadrat

2

Suggestions for construction in Appendix E.

Extendable survey staff, 1m
rule, graduated level or similar

1

Local hardware store
Prospector’s Earth Sciences: http://www.prospectors.com.au

Aquatic plant floatation tray

2

Kitty-litter trays are good – local pet shop/ department store

Esky with ice/cold packs or car
fridge

1

Secateurs, snippers, etc

Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Paint scraper

2

Plant presses

Lots

Underwater view box

Local hardware store
Suggestions for construction in Appendix E.
Suggestions for construction in Appendix E.

Clinometer

1

Prospector’s Earth Sciences: http://www.prospectors.com.au
Forestry Tools: http://www.forestrytools.com.au

Soil corer

2

Metal tablespoon measurer
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Item

Qty
per Supplier/Notes
team

Consumables
Waterproof paper and card

Prospector’s Earth Sciences: http://www.prospectors.com.au

Wax paper

For pressing delicate submerged aquatic species.
NOT grease-proof or baking paper.

Cartridge paper
(e.g. Spirax Sketch Books)

Lots

Clear plastic pocketed storage
sheets (e.g. for 35mm slides)

Local art / stationery supplier
Local department store/ Post Office
Cam Art Supplies: http://www.camartech.com.au/
Local stationery supplier

Paper bags (not waxed, various
sizes)
Cloth soil bags

Prospector’s Earth Sciences: http://www.prospectors.com.au

Ziplock bags (various sizes)

Qty required depends on diversity of aquatic plants and
whether specimens will be floated on to card immediately after
collection or not

Silica gel
30 – 100 ml plastic vials with
good seals
Plant specimen labels
(jeweller’s tags or photocopy
template onto waterproof card)

Cospak: http://www.cospak.com.au
Bacto Laboratories: http://www.bacto.com.au
ProSciTech: http://www.proscitech.com.au
Lots

Local stationery supplier

Pencils, marker pens
Newspaper

Lots

Cardboard
Alcohol/glycerol solution

Combine the following to make 1 litre:
700 mL absolute ethanol
50 mL glycerol
250 mL distilled water

Plant ID resources (examples only)

•
•
•
•

Sainty & Jacobs
“Waterplants in Australia”

CSIRO Publishing: http://www.publish.csiro.au/
Australian National Botanic Gardens:
http://www.botanicalbookshop.com.au/

Cunningham “Plants of
Western NSW”
Meagher and Fuhrer “Field
Guide to the Mosses and
Allied Plants of Southern
Australia”
WEEDeck for region
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Appendix E. Field equipment construction details
Grapnel
Equipment
• 2 x hand rakes
• Cable ties
• Electrical tape
• Duct tape
• Heavy chain or heavy Dshackles
• Rope 10 m
Procedure
1. Drill holes in the ends of
both rake handles (large
enough for rope to pass
through).
2. Strap rakes back-to-back
using cable ties and
electrical tape between the tines and around the rake heads and using duct tape for the rest of the structure.
3. Attach chain or D-shackles to the top of the rake heads using cable ties (to weight down the head).
4. Attach rope through holes in handles.
5. Prepare spares to take in the field (e.g. pre-drill rake handles).

Underwater view box
Equipment
• 20 mm PVC pipe (0.4 m
long) or similar sized bucket
with bottom cut out
• Clear plastic disc
• Optional: carry strap
Procedure
1. Attach clear plastic disc to
pipe/ bottomless bucket and
seal connection (may want
to get it plastic welded).
2. Optional: attach carry strap
to allow viewer to be slung
over one shoulder.

Glue or plastic weld together

PVC pipe

clear plastic disc

Floating 1m x 1m quadrats
Equipment
• Electrical conduit or PVC
pipe (< 30 mm)
• 90o corners for above
• Optional: elastic
• Optional: bubble level
Procedure
1. Cut pipe so that each
quadrat side will be 1m
when corner is attached.
2. Optional: thread elastic
through arms and corners
and tie in a knot (stops
One quadrat folded
Both quadrats opened
quadrat parts being lost)
3. Assemble quadrat.
4. Mark 10cm increments along each side.
5. Optional: attach a bubble level to one side to assist with determining changes in elevation over the quadrat.
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Plant press
Equipment
• Metal trellis/lattice or weldmesh, 2 x about A3 size
• Newspaper, cardboard
• Bungee cords, ratchet
straps, Velcro strips or
similar
• Optional: handle
Procedure
1. Place newspaper and
cardboard between the two
mesh surfaces.
2. Wrap whole lot with bungee
cords or ratchet straps to
supply compressive force to
the press.
3. Attach a handle if desired.
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Appendix F.

Field Reference Diagrams

Copy and laminate for use in the field.

A2

X2

T1

B2

T2

T3

X
direction
of flow

Flood runner 1/1
Flood
runner
3/1

Wetland 1/1

Site Transect

Flood
Runner
2/1

Wetland 2/2

Base plot
showing zigzag transect.

Wetland 2/1

5

6
30 x 30 m base plot

Channel closest to
target floodplain.
Sample here!

5 x 5 m quadrat
(0.5 – 2 m stratum)
3

4

1

2

Belt Transects

3 x ‘near’ throws

1 x 1 m quadrat
(< 0.5 m high stratum
including CWD, litter
and bare ground)

Quadrat Data Sheet Notes

3 x ‘far’ throws

Form = plant growth form code (Appendix A)
L/D = live or dead

Island

Height = median plant height (m)
Abun. = % cover (to nearest 5% in relation to % cover
reference charts; use “+” for trace amounts (<5%)) for
all taxa except for potential canopy taxa, where a stem
count should be obtained.
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2 Channel (further from
target floodplain).
Don’t sample!
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Channel descriptors
Channel width (m)
Bank-full
(opposite bank)

Bankfull

Distance to
water (m)

deepest wadable
point (0.5 m)
½ channel
width

Deep water sampling

3x
‘near’
throws
deepest wadable
point (0.5 m)

3 x ‘far’ throws

flow

Belt transect layout
Belt transect length < 5 m Æ contiguous 1m2 quadrats (maximum of 5)
5

5

4

3

4

2

1

3

2

1

Belt transect length > 5 m Æ separate 1m2 quadrats (5 only)

Belt Transect Data Sheet Notes:
L/D = live or dead
Depth: water depth (m) at centre of
quadrat

Form = plant growth form code (Appendix A)
Elev = height difference between upper and lower quadrat edges (m) for a true belt or
height difference between start of one quadrat and start of the next quadrat
where quadrats are spaced apart. Record as –ve value where a subsequent
quadrat is lower than the previous one.
Height = median plant height (m)
Abun = % cover (to nearest 5% in relation to % cover reference charts; use “+” for
trace amounts (<5%)) for all taxa except for potential canopy taxa, where a
stem count should be obtained.
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Zig-zag transect position
within 30m x 30m base plot

Zig-zag sampling method

Z
2

5

Y
1

9

6
8

4

3

Z

7

Y
Indicates search window for next tree

Zig-Zag Sampling Notes
CR1 = 1st crown radius measurement (m)
CD1 = 1st canopy density measurement (%)
Girth = diameter/circumference (SPECIFY!) at breast height (cm). Coding for girth measurements:
values for DBH > 5 cm, counts for stems > 1cm and < 5 cm DBH (*); stems smaller than this
are ignored. Separate values for multi-stemmed plants with a comma: 12, 8, 10, 6* = three
stems measuring 12, 8 and 10 cm DBH plus 6 stems between 1 cm and 5 cm DBH.
nd
CR2 = 2 crown radius measurement (m)
CD2 = 2nd canopy density measurement (%)
CS% = current crown size as a proportion of potential crown size
Epic% = % of canopy occurring as epicormic growth
Epiphytes = note field name, growth form, +/- of epiphytes in different strata (use stratum codes O =
upper = > 5m; U = over = 2 – 5m; M = middle = 0.5 – 2m; L = lower = < 0.5m). E.g. Mistletoe
(EP/C) in O, U; Lichen sp 1 (EP/R) in U, M; Lichen sp 2 (EP/F) in L.
Notes = note other indicators of poor health, eg insect damage, evidence of disease, fire damage.
Gap = gap between sequential tree crowns (-ve value for crown overlap)

Photo point locations
Site/HGU and Belt Transects

Photo point locations
Base Plots

1
4
River
channel

3

Y

2
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Appendix G. Field Data Sheets
The following pages contain data sheets for use in the field. Photocopy onto plain or waterproof
paper in sufficient quantities for each site, e.g. for an upland site with no floodplain:
No

Data Sheet Name

Qty

Notes

1

Field Site Cover Sheet

1

1 sheet contains data for all three site transects

2

Site and Belt Transects

3

1 sheet required for each site transect

3

Belt Transect Data Sheet

6

1 sheet for each belt transect (2 per site transect
x 3 site transects per site)

4

Base Plot Data Sheet

3

Assuming no floodplain, one sheet per nearchannel base plot (one per site transect)

5

Quadrat Data Sheet

3

Assuming no floodplain, one sheet per nearchannel base plot (one per site transect)

6

Zig-zag Data Sheet:
Uppermost Tree Stratum

3

Assuming no floodplain, one sheet per nearchannel base plot (one per site transect)

7

Zig-zag Data Sheet:
2-5 m Stratum

3

Assuming no floodplain, one sheet per nearchannel base plot (one per site transect)

8

Voucher Specimen List

1-2

Depending on ID skills of field staff, may require
1-2 sheets per site

Sites with floodplains require additional copies of data sheets 4 – 7 for each additional base plot
sampled.
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SRA Vegetation Pilot
1. Field Site Cover Sheet

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

Site Extent GPS co-ordinates (GDA 94) provided:
Point

E

N

Point

X

X2

A

A2

B

B2

E

N

Bearing

E

N

Bearing

Site Extent GPS co-ordinates (GDA 94) if moved:
Point

E

N

Point

X

X2

A

A2

B

B2

Land holder contact details:
Name

Phone/ Radio Frequency

Notes

Notes:

Checklist

Attach

3 site transects

3 x site and belt transect sheets (#2)

6 belt transects

belt transect data sheets (#3) (for 6 belts)

base plots (at least 3)

base plot data sheets (#4) (at least 3)

quadrats (6 per base plot)

quadrat data sheets (#5) (at least 3)

zig-zag transects – uppermost trees; trees & shrubs

zig-zag data sheets (#6) (at least 3)

photos

zig-zag data sheets (#7) (at least 3)

voucher specimens collected

voucher specimen list (#8)

seed bank samples collected

annotated site map

SRA Vegetation Pilot
2. Site and Belt Transects
Site / HGU Transect #:

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

Site transect location:

river channel

wetland

flood-runner
Site Transect Info:
Start E (Datum GDA94):

Start N (Datum GDA94): Accuracy of start point:

Photo-point 1:
Channel width (m):

Photo-point 2:
½ channel width (m):

Belt transect length < ½ channel width?

Deep Water Sampling:
Spec # Field name

Belt Transect 1:
Belt start point:

Site trans. Bearing:

Belt trans length (m):

Distance to water (m):

Y Æ Perform deep water sampling
N Æ Start belt transect (next data sheet)

Form

L/D

Freq. Tally

Freq.
Total

Belt Trans Bearing:

Belt Trans length:

Belt trans length > 5m:

÷ 5 = 1 quad every (m):

Subtract 1 m Æ distance between quads (m):

Belt Transect 2:
Belt start point:

Belt Trans Bearing:

Belt Trans length:

÷ 5 = 1 quad every (m):

Subtract 1 m Æ distance between quads (m):

Site/HGU transect
U/S base plot corner

Site/HGU transect
U/S base plot corner
Belt trans length > 5m:

SRA Vegetation Pilot
3. Belt Transect Data Sheet

Spec # Field name
CWD
Leaf litter
Bare ground

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

L/D

Form

Site/HGU
Transect #

Belt Transect #

(include a separate
data sheet for each
belt transect)r

Quadrat 1

Quadrat 2

Quadrat 3

Quadrat 4

Quadrat 5

Depth/elev:
Seed bank

Depth/elev:
Seed bank

Depth/elev:
Seed bank

Depth/elev:
Seed bank

Depth/elev:
Seed bank

Ht (m)

Abun

Ht

Abun

Ht

Abun

Ht

Abun

Ht

Abun
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4. Base Plot Data Sheet

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

Site Transect #: Base Plot #:

Original base plot location (GDA 94):

Base plot moved? New co-ordinates (GDA 94):

“Y” Easting

“Y” Easting

“Y” Northing

Photo-point 3:

Distance from channel:

“Y” Northing

Photo-point 4:

Other:

Notes (livestock access, evidence of fire, other disturbance, etc):

Stem counts of potential canopy taxa in each stratum:
Spec #

Field name

Form

> 5m stratum
Height
Area:
specify units
Live
Dead

2 – 5 m stratum
Area:
Live

Dead

0.5 – 2 m stratum <0.5 m stratum
Area:
Area:
Live

Dead

Live

Dead
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5. Quadrat Data Sheet

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

Quadrat 1
1m x 1m
<0.5 m stratum
Seed bank

Spec # Field name
CWD
Leaf litter
Bare ground

L/D

Form

Ht (m)

Abun

Quadrat 1
5m x 5m
0.5-2 m
stratum
Ht

Abun

Site Transect #

Quadrat 2
1m x 1m
<0.5 m stratum
Seed bank

Ht

Abun

Quadrat 2
5m x 5m
0.5-2 m
stratum
Ht

Abun

(copy on to A3 paper)

Base Plot #

Quadrat 3
1m x 1m
<0.5 m stratum
Seed bank

Ht

Abun

Quadrat 3
5m x 5m
0.5-2 m
stratum
Ht

Abun

Quadrat 4
1m x 1m
<0.5 m stratum
Seed bank

Ht

Abun

Quadrat 4
5m x 5m
0.5-2 m
stratum
Ht

Abun

Quadrat 5
1m x 1m
<0.5 m stratum
Seed bank

Ht

Abun

Quadrat 5
5m x 5m
0.5-2 m
stratum
Ht

Abun

Quadrat 6
1m x 1m
<0.5 m stratum
Seed bank

Ht

Abun

Quadrat 6
5m x 5m
0.5-2 m
stratum
Ht

Abun

SRA Vegetation Pilot
6. Zig-zag Data Sheet
Spec #

Field Name

Uppermost Tree Stratum

CR1 (m)

Girth (cm)

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

CR2 (m)

CD%

Height

CS%

Epic%

Site Transect #: Base Plot #:

Epiphytes/ Notes

Gap (m)

SRA Vegetation Pilot
7. Zig-zag Data Sheet
Spec #

Field Name

2 – 5 m Stratum
Trees & Shrubs

CR1 (m)

Girth (cm)

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Data entered?

CR2 (m)

CD%

Height

Site Transect #: Base Plot #:

Epiphytes/ Notes

Gap (m)

SRA Vegetation Pilot
8. Voucher Specimen List
Spec #

Field Name

Valley:

River:

Zone:

Site:

Date:

Time:

Staff:

Processed?

Transect/ Plot/ Form
Quadrat

Ht (m)

Bark

Flower

Fruit

Related spec.s

Photos

Appendix 2
Phase 1 Fieldwork Outcomes
Data collection and entry notes
1. As initially planned, data entry for Phase 2 of the project will be performed by field staff. Mike
Reid is organising data entry templates which should be available within the next couple of weeks.
It may be most sensible (and cost-efficient) if the person who scribed during field work (who does
not need a high degree of botanical expertise) enters data, with support from the botanical staff.
2. Given the above, I would advise taking great care with data recording accuracy, hand-writing,
spelling and data sheet completeness as these can have a HUGE impact on ease and speed of data
entry.
3. Please ensure that data sheets are completed as fully as possible. MUST have site # and relevant
site transect/ base plot/ belt number and team member initials!! Also valuable to indicate where
there was nothing in a plot or quadrat.
4. The key identifier for species is the field name, not the specimen number. The field name should
be a UNIQUE identifier used only to refer to one species. Use the unique fieldname consistently
throughout all data sheets for a site. That is, don’t call it Grass sp 5 on one data sheet (with a
reference to its blue flowers) and then call it blue-flowered grass on the data sheet for the next
plot. Data entry staff should not have to keep cross-referencing data sheets and voucher specimen
sheets to determine which species is being referred to. Info on flower colour, leaf shape,
hairiness, etc doesn’t need to be on data sheets for belts, plots, quads, etc. – put this information
on the voucher specimen sheets instead.
5. Preferred field name usage is species name, followed by genus, family or common name, or at the
very least growth form. It’s okay to include very brief descriptive info in the field name but
generally this info should go on the voucher specimen sheets, with no extraneous info on the data
sheets. Examples of preferred usage:
a.
b.
c.
d.
e.
f.
g.
h.

Eucalyptus camaldulensis
Eragrostis sp 1
Eragrostis sp tall
Eragrostis sp compact
Solanaceae sp 2
Solanaceae white fl
Patterson’s curse
Erect herb 4

6. Don’t need to record specimen number for every occurrence of a field name on every sheet – just
record the specimen number on the sheet for the quadrat/plot/belt where the specimen was
collected. If the fieldnames are being used consistently, we don’t constantly need to know that
you’re talking about specimen X10 when you refer Grass sp 5.
7. Please check that you only have each species recorded ONCE on each quadrat data sheet
UNLESS there are both live and dead plants present or the plant occurs as two different growth
forms (e.g. very low rosette (TS/C) and flowering stalked herb (EH or RH)). No need to collect
separate voucher specimens or record separate specimen numbers for live and dead representatives
of the one species.
8. Growth forms – MUST be filled in and this must occur in the field, not guessed after the fact
based on species and height. Categorise based on what you see on the day, not what you know the
plant will become (e.g. blackberry can fit into the tree growth form if it’s just one woody stick
poking up out of the ground). Clarification of growth forms:

a. Anything less than 20 mm high will either be TS (terrestrial substrate-hugging), AS
(aquatic substrate-hugging) or EP (growing epiphytically, either aquatic or terrestrial).
Where these occur, please remember to specify AS, TS or EP as well as the form subcategory (tuft, gel, crust, etc.). TS and AS = generally herbaceous, < than 20 mm high
(includes low-growing stoloniferous plants such as clover, low growing rosette-forming
herbs prior to development of flower stalk, low spreading herbs).
b. EH = herbaceous, > 20 mm high (includes plants which have a single main stalk bearing
both foliage and flowers with an upright profile and plants which may produce rosettes at
early growth stages but which have developed into a single upright stalk bearing leaves
and flowers, e.g. Patterson’s curse).
c. RH = herbaceous, > 20 mm high (including spreading herbs > 20 mm high, larger rosetteformers, rounded clumps)
d. CS = > 20mm high, generally woody (blackberries, Hardenbergia), but I would also
include things such as paddie melon after it has developed into a spreading vine.
e. Definition of dead:
i. non-woody plants: > 50% of visible biomass is dead
ii. woody plants: no photosynthetic tissue present and no or only highly damaged bark
remaining (scratch bark to check for live cambium underneath)
9. Dung/ manure – include as a separate taxon (don’t need to collect specimens! Hee hee) and
determine % cover – don’t separate into manure produced by different species (e.g. cow, rabbit).
10. % cover doesn’t need to add to 100.
11. Tree species in quads – need counts as well as % cover. Record on base plot data sheet or split
cell on quadrat data sheet in half and put % cover in top left and count in bottom right.

