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Summary

This report has been prepared following the completion of the first set of surveys of a series
of plots that have been established on the slopes of Mount Weld and adjacent Mount
Frederick in southern Tasmania. Most of this area lies within the Warra LTER site, part
within State Forest and part within the World Heritage Area. The plots are positioned on four
altitudinal transects which together span an altitudinal range from 100 m to 1300 m. There
are 24 baseline altitudinal monitoring plots (BAMPs) and four ecotonal plots. Baseline
surveys have been conducted at all plots (floristics) or at the BAMPs only (invertebrates and
birds). Survey procedures and some summary findings are documented here, with a view to
facilitating comparisons with future surveys which may be used to detect or monitor
environmental change such as climate change, or response to fire, logging or other
disturbance events. Plots and transects, and the paper and electronic files pertaining to them,
will require maintenance between surveys; this report makes some recommendations.

1 Introduction

1.1 Project rationale

This report describes a joint project which has been established between Forestry Tasmania,
the Nature Conservation Branch of the Department of Primary Industries, Water and
Environment (DPIWE) and the Zoology Department of the University of Tasmania. The aim
of this project is to record baseline inventory and distributional biodiversity data against
which future changes in the altitudinal distribution of flora and fauna can be measured
(Brown et al. 2001) in relation to climate change, succession due to fire or its absence, and
other chance events. Warra is a core site within the International Biodiversity Observation
Year (IBOY) global long term monitoring network. The altitudinal transect surveys have
been supported by IBOY as an  associated  Satellite  Project (see
http://www.nrel.colostate.edu/iboy/).

The effects of future climate change are predicted to include dramatic change in rainfall
patterns, change in temperature and fire risk, increases in the frequency and severity of
extreme climatic events such as storms, droughts and floods, and a rise in sea level. The
future adequacy of existing reserves and management is therefore a critical issue, as climate
change may reduce or alter the distribution of flora and fauna within and beyond the
geographic or altitudinal boundaries in which they are currently protected (Hughes &
Westoby 1994, Parmesan 1996, Gascon et al. 2000).

The immediate effects of climate change in forested regions are likely to produce changes in
ecosystem function and processes governing community composition and structure, followed
by shifts in tree line margins and boundaries between forest types and ecotones (Luckman &
Kavanagh 2000, Hilbert et al. 2001, Klasner & Fagre 2002, Kullman 2002). Change in
geographic, altitudinal, and seasonal patterns is likely to accelerate, and some researchers
have indicated that future changes in biodiversity may occur at the landscape level in as little
time as decades (Hannah et al. 2002). Predictive models have indicated that large changes in
forest distribution and extent may occur with even minor climate change (Hilbert et al. 2001).
For instance, over three quarters of the area of Canadian national parks may experience shifts
in dominant vegetation as atmospheric carbon dioxide levels increase (Hannah et al. 2002).
As another example, the large (35-240km) northern geographic shift observed in the
distribution of 63% of non-migratory European butterflies alone over the last century (as
compared to 3% shifting south) illustrates the scale of potential climate-change effects over a
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broad taxonomic group (Parmesan ef al. 1999). Such distributional changes will not only
affect animal taxa of conservation significance, but also beneficial and pest species as well
(Harrington et al. 2001).

Previous workers studying Tasmanian vegetation have noted that the rate of floristic change
is not constant with change in altitude (Ogden & Powell 1979, Noble 1981, Kirkpatrick &
Brown 1987, Pyrke 1989, Bridle & Kirkpatrick 1994, Kirkpatrick et al. 1996).
Discontinuities and narrow ecotones have been recognised globally in both flora and fauna
(Rahbek 1995, Sanders 2002). Both the tree line and the level of the cloud/mist layer may
play an important role in some of these patterns (Kirkpatrick et al. 1996, Pounds et al. 1997,
Hilbert et al. 2001).

1.2 The Warra LTER site

An overview of the Warra Long Term Ecological Research (LTER) site is provided in Brown
et al. (2001). About half of Warra lies within State Forest, managed by Forestry Tasmania,
while the other half lies within the Tasmanian Wilderness World Heritage Area (WHA).
Note that since this project was established, management of the World Heritage Area has
passed from the Department of Primary Industries, Water and Environment (DPIWE) to the
Department of Tourism, Parks, Heritage and the Arts (DTPHA). However, the Nature
Conservation Branch remains within DPIWE. It is also worth noting that the high-altitude
part of the project area (Mount Weld) lies just beyond the borders of the Warra LTER site,
but still within the WHA.

The vegetation within the project area varies from lowland wet forests through scrubby
subalpine woodlands to alpine heaths. The wet forests vary from climax cool temperate
rainforest dominated by Nothofagus cunninghamii to various sclerophyllous fire sere
communities dominated by FEucalyptus spp (Corbett and Balmer 2001). Overstorey and
understorey vegetation maps for Warra are given as Figures 1 and 2 in Corbett and Balmer
(2001).

2 Transect and plot establishment

2.1 Location of files

Correspondence and additional printed information involving FT and pertaining to the
BAMPs is held on the Warra general file, F61235. GIS data (currently limited to plot codes
and  grid references) are stored on the corporate GIS area @ at
/aread/gislib/warra/warra/bamps. Other stored data relating to the BAMPs may still be
around in other GIS areas. These data may well be outdated, so require checking prior
to either incorporation into the above location or deletion. Plot sheets for the altitudinal
plots and the ecotonal plots are held (a) in the Warra filing cabinet in the FT library (key with
Simon Grove/Conservation Biologist, and (b) with Jayne Balmer/WHA Botanist at DPIWE.
FT holds the originals for Transects A-C and for the ecotonal plots. FT holds photocopies
only for Transect D. Conversely, DPIWE holds the originals for Transect D and photocopies
for the rest. Data files and additional information in electronic format is held in the
appropriate project folders on the Warra project data area of the G drive at FT, with further
copies held by Jayne Balmer/WHA Botanist at DPIWE. Additionally, a CD with key files is
kept in the FT Warra filing cabinet. Key files are listed in Table 1.
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Table 1. Key files arising out of the establishment of the BAMPs project.

File name

Location at FT: G:\silv\Forest
Research\Warra\Warra project data\

Notes

BAMPs establishment

report.doc
Warra-Mt Weld
feasibility study
report.doc
BAMPs pilot

management plan.doc
Warra BAMPs data put
on GIFT.xls

Ecotonal plot
information.xls
BAMPs info from

Botany database.xls

BAMPs bryoinfo SG
update.xls
ODE supplement.pdf

Warra-Mt Weld BAMPs
invert sample codes.xls

Various.tif
BAMPs bird data.xls

1998\98-08 Balmer\Establishment
report\Report document
1998\98-08 Balmer\Phil Barker report

1998\98-08 Balmer\Management plan

1998\98-08 Balmer\Plot and subplot details
and floristics\Locational information
1998\98-08 Balmer\Plot and subplot details
and floristics\Locational information
1998\98-08 Balmer\Plot and subplot details
and floristics\Floristics

1998\98-08 Balmer\Plot and subplot details
and floristics\Floristics

1998\98-08 Balmer\Doran et al 2003 paper
and analyses\Doran et al paper
2001\01-09 Doran\Key
files\Invertebrate sample codes

BAMPs

2001\01-09 Doran\photos
2000\00-07 MacDonald

Most current electronic version of this
printed document.
Document that led to the establishment of
the BAMPs project

Plan produced as MSc project by Robb
Clifton.

Locational information that has been put
on FT GIS system.

Codes and locational information for the
four ecotonal plots.

Output from FT BOTANY database (now
mothballed), including  subplot-level
floristic data.

Subplot-level data on bryophytes.

Electronic supplement on floristics to
accompany paper by Doran et al. (2003).
Links invertebrate sample information to
sample codes used in FT Biodiversity
Database.

Photos of each pitfall trap location
Original  bird data from
MacDonald.

Michael

2.2 Altitudinal transect establishment and design

The idea for an altitudinal transect was mooted by Mick Brown and others in the late 1990’s.
Arising from this, Barker (1999) proposed a number of possible alternative routes for
altitudinal transects. Four transects (now known as Transects A-D) were established in 1999-
2000, not all following Barker’s proposed routes. Figure 1 shows the location of these.
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Figure 1. Map of the Warra LTER site and adjoining areas, showing the location of the four altitudinal
transects and their associated baseline altitudinal monitoring and ecotonal plots.
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Transects A, B, C and D have also been known as transects 3, 2, 1 and 4 respectively (see
Appendix 1). Transects A, B and C (established late in 1999) lie within the State Forest area
of the Warra LTER site, while transect D (established early in 2000) is located in the
Tasmanian Wilderness World Heritage Area but officially beyond the boundaries of the
Warra LTER site as currently configured. Transects A and C were established in unlogged
mature forest and each cover altitudes from 100-600 m. Transect B was established in
roughly 20 year-old silvicultural regeneration between 100 and 300 m altitude, parallel to and
just north of Transect C, for which it serves as a comparison. Transect D encompasses an
altitudinal range from 500 to 1300 m and extends from unlogged mature (but fire-affected)
forest up to well beyond the treeline. Thus between them, the transects extend from 100 m
up to 1300 m altitude, with some replication up to 600 m. Figure 2 illustrates the change in
vegetation over two of these transects that together cover the full altitudinal range.

All transects are served by tracks, as shown on Figures 3-4. Tracks servicing plots on
Transects A-C were cut to approximately one metre width. Blue paint was sprayed on light
blaze marks, or cut wood faces, about every 10 metres along the length of the transect. All
logs were cut and removed from the floor of the track. Tracks were cut so as to remain at
least 2 m from the corner of any plot already established.

Transects A-C straddle forestry roads, and are serviced by more than one track each. Access
to the lower two plots on Transect A (Al and A2) is from South Weld Road, via an old
logging track that leads off to the E from the road at a small quarry/landing. A purpose-cut
track to the two plots branches off to the NNE from this old track after descending about 200
m. Access to the four upper plots on Transect A (A3-A6) and three of the ecotonal plots
(EC320, EC440 and EC680) is via a purpose-cut track leading off to the SW from about the
same point on South Weld Road. This same track then terminates above A6, at the ecotonal
plot EC680 which lies just within the boundary of the World Heritage Area. Access to the
lowest plot on Transect B (B1) is from a short purpose-cut track leading ENE off South Weld
Road. Access to the upper two plots on Transect B (B2 and B3) is via another purpose-cut
track leading WSW off South Weld Road from a point about 300 m further N. Access to the
lowest plot on Transect C (C1) is also from a short purpose-cut track leading E off South
Weld Road, from a point about 200 m S of the track that leads to the lowest plot on Transect
B. Access to the remaining plots on Transect C is by cut tracks leading off Warra Road.
Each of the two plots located below Warra Road (C2 and C3) is serviced by its own purpose-
cut track leading NE from Warra Road, separated by about 200 m. The next two higher plots
(C4 and C5) are serviced by a single purpose-cut track leading SW off Warra Road, about
300 m further up the road from where the track for C3 left the road. This track splits further
up, with the S branch leading to C4 while the SW branch continues to C5. Access to C6 is
via a long purpose-cut track that branches off to the SW from Warra Road Spur 4, which
itself branches off to the W from Warra Road about 2 km N of the track to C4 and C5. The
track follows the route of a previous track that serviced a nearby CFI plot. Access to the
ecotonal plot EC440 is via yet another track (or taped route) that climbs steeply SSW from
Warra Road, about 500 m up the road from where the track to C4 and C5 leaves.

Transect D has no ‘official’ cut track, but all plots were established within 100 m of the
informal bush-walking track to Mount Weld. This walking track begins as a taped route
leading off an old logging track (the ‘Gahnia highway’) that extends roughly N from the last
main bend in South Weld Road. To date, most survey work on this transect has been done by
being helicoptered onto the upper slopes of Mount Weld from the start of the Gahnia
highway and walking out via the walking track and the Gahnia highway to the road after the
survey work has been completed. Whilst the track is a clear route, the walk up Mount Weld
is long and arduous, especially when carrying field gear.
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Figure 2. Major vegetation types on Mount Weld through which Transects D and A pass. Note

differences in horizontal and vertical scales. From file ‘“Transect slope profiles.xIs’.
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2.3 Altitudinal plot establishment and design

Plots were established along each transect at approximately 100 m elevational intervals. As
far as possible, plot locations were selected to minimise environmental heterogeneity in terms
of geology, aspect and slope. However, plots differed in their disturbance histories, due to
wildfire and logging. For each plot, a permanent 50 x 20 m grid was established. The plot
was divided into ten 10 x 10 m subplots following the standard procedure adopted for
Permanent Forest Inventory plots established throughout Tasmania (Mannes & Bennett,
2003), and the bearing of each of the plot edges was recorded, along with descriptions of any
obvious features that could assist in relocating the site. The corners of each plot were marked
using four galvanised fence droppers. Three of these were buried so that their tops were less
than 0.45 m above the ground surface, while the fourth was buried less deeply, so that its top
was 0.5 to 1 m above the ground surface. Yellow tape was used to identify subplot corners.

The orientation of plots relative to the access track and slope, and hence the numbering of
subplots, differed between Transects A-C and Transect D (Figure 5). For Transects A-C,
small mud-maps were found amongst the plot sheets when compiling this report. These have
been re-interpreted by Dave Ziegeler, and form the basis of Figures 6-7. For Transect D, no
such mud-maps exist, but instead, written location information, which had been recorded in
some of the electronic files for these plots (but not for any others), is reproduced in Table 2.
Plot grid references and altitudes were recorded at the time of plot establishment. Those on
Transects A and D were remeasured in 2001 and 2002 respectively, and the data used in this
report, and in updated data files referred to in this report, reflect that. The accuracy of plot
grid references and altitudes for Transects B and D remains unclear; it would be desirable to
remeasure these.

2.4  Ecotonal plot establishment and design

Barker (1999) recommended that additional plots be established straddling key ecotones
detected along the routes of the transects, as these were considered especially sensitive to
environmental change. The final choice of plots reflected the intention of Barker’s report, but
not the suggested locations, in that three were established on Transect A and one near
Transect C. Plots were established to sample the following ecotones: Eucalyptus obliqua
mixed forest to wet forest (Transect A at 320 m altitude); E.obliqua to E. delegatensis
(Transect A at 440 m and Transect C at 460 m altitude); and E. delegatensis to E.
subcrenulata/E. nitida (Transect A at 680 m altitude). Plots were 200 m long by 10 m wide,
and each was aligned with its long axis spanning the greatest elevational range. The lowest
point of each plot is approximately at the elevation after which the plot takes its name. Each
plot was subdivided into twenty plots of 10 x 10 m each, numbered consecutively 1-20 from
the lowest elevation plot to the highest. As with the BAMPs, ecotonal plots were marked by
means of a galvanised (zinc coated) fence dropper at each corner, with further droppers at 50
m intervals along the outside edge of the plot along its main axis. Yellow tape was used to
identify the corners of subplots. Layouts for each ecotonal plot are shown in Figure 8.

The ecotonal plots were surveyed by Dave Ziegeler and Bill Brown between November 1999
and January 2000. At that time, a fifth plot (E. delegatensis to E. subcrenulata/E. nitida) was
also established (at MGA 473912 5232582), but surveying was not completed, and no plot
sheets were located when compiling this report. This plot is not referred to again in this
report, except at the end where the need for a decision on its future is considered.
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Figure 5. Generalised layout and orientation of BAMPs showing numbering system for subplots used
for floristic surveys.

Table 2. Location information for BAMPs on Transect D. Descriptive information on the location of
plots on Transects A-C could not be found at the time of compilation of this report.

BAMP Location information

plot code

D05 About 7 m NW of Mt Weld walking track and about 100 m distance upslope from the top of the
cave detour track.

D06 To the NW of Mt Weld walking track, about 8 m from twin large E.obliqua trees to the top left
corner.

D07 Top left hand corner of plot is located about 12 m NW of Mt Weld walking track, at a prominent
cairn.

D08 Corner stake is 4 m N of Mt Weld walking track and about 100 m downslope from the upper mixed
forest boundary.

D09 About 40 m upslope from swampy area. Corner stake is 2 m N of Mt Weld walking track, which
runs through the SW corner of subplot 1.

D10 Level plot located on the ridge crest. Main peg in small clearing, just S of ridge crest above Mt
Weld walking track, below steepening slope.

D11 On the N side of the part-cairned NE ridge crest leading to summit of Mount Weld, about 5 m N of
the ridge crest and well away from usual track route which ascends from the top lake to meet this
ridge upslope at a dell.

D12 About 10 m to the NW of the ridge crest above the top lake and top of a small gully that points
about 30° NNE, overlooking top lake to S. Cairned route immediately to south on crest.

D13 About 50 m from the NW summit of Mount Weld, at about 130 ESE on E side of ridge. Base

stake 20m E off small ridgetop boulderless clearing just short of NW summit block. Walk route
along top of ridge crest.
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Figure 6. Layout and orientation of BAMPs on Transects A and B.
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Figure 7. Layout and orientation of BAMPs on Transect C.

2.5 Recommended coding system for plots and subplots

Several numbering or coding systems have been used for different portions or hierarchies of
the BAMPs and subplots, with different systems appearing in different paper and electronic
files. The only published set of plot codes is the ‘site label’ used in Doran et al. (2003), so it
is suggested that this become the de facto standard, renamed the ‘BAMP plot code’. These
are alphanumeric codes for each plot, with the letter denoting the transect number (A-D, as
described above) and the subsequent number denoting the nominal altitude in m x 10% (i.e.
with the last two zeros removed). For instance, the 100 m plot in Transect B has a site label
of BO1, while the 1300 m plot in Transect D has a site label of D13. This coding system is
adopted in this report and has been added to key data files mentioned in Table 1. The earlier

alternatives are discussed in Appendix 1.
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Figure 8. Layout and orientation of the four extant ecotonal plots.
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The ‘BAMP plot code’ system for plots was not extended to subplots in Doran et al. (2003).
Subplots therefore require a ‘BAMP subplot code’ system. This takes the form of the BAMP
plot code, suffixed with the subplot number. For instance, subplot number 1 for plot number
BO1 would be coded BO1.01. This coding system is adopted in this report and has been
added to key data files mentioned in Table 1.

To date, no standard coding system has been applied to the four ecotonal plots. Instead, it is
recommended that the codes EC320, EC440, EC460 and EC680 be used for these — as appear
on the original recording sheets and in one or two files. As is suggested for altitudinal plots,
subplots within each ecotonal plot can then be numbered sequentially (e.g. EC320.01,
EC320.02). This would be in line with the numbering on the original recording sheets, in
which the subplot at the lower end of the plot was coded 1 and the subplot at the high end
was coded 20.

3  Baseline floristic and structural surveys

Plots on all four transects were used to collect the floristic and structural data. For Transects
A-C, all floristic surveys were conducted at the scale of the 10 x 10 m subplot — ten for each
plot. For plots on Transect D, a greater range of plots was surveyed than for Transects A-C.
Attributes that required recording were documented in a job brief for Dave Ziegeler by Jayne
Balmer. The recording instructions, including modifications on the advice of the recorder,
were as follows. Note that her terminology differs from that used elsewhere in this report:
her ‘site’ corresponds with this report’s plots; her ‘plots’ correspond with this report’s sub-
plots; her ‘sub-plots’, therefore, are really ‘sub-sub-plots’.

1. Record slope and aspect data and the extent of rock cover and any other feature
about the environment.

2. List all plants and their projected foliage cover using a modified Braun-Blanquet
index within 1 m* subplots. For sites at 500, 600, 700 and 800 m, only a single ,
located at 0-1m and 5-6 m along the outer edge of the plot (and site). For sites at 900
and 1000 m, two 1 m* subplots are required, located at 0-Im and 5-6 m along the
outer edge of the plot (and site). For the sites at 1100, 1200 and 1300 m, an
additional two of these 1 m’ subplots are to be recorded (i.e. 4 in total). The
additional two are to be located 5-6 m in from the outer edge of the plot at 0-1 and 5-
6 m along the plot.

3. A nested sub-plot series is to be collected in association with the first sub-plot within
each 10 x 10 m plot. The nested plots comprise the first 1 x 1 m; the surrounding 2 x
2m; 5 x5 mandthe 10 x 10 m plot itself. For each of these plot sizes an estimate of
the projected foliage cover is to be recorded for all higher plant species present in the
plot.

4. Estimate the percentage cover of non-vascular plants, ground litter, total projected
foliage cover of live vegetation, total projected foliage cover of dead vegetation,
percentage bare ground and percentage rock cover and percentage of
standing/running water for all sub-plots within the plot.

5. For each live or dead tree greater than 10 cm in diameter within the plot, record its
location, diameter, height, scientific name and note whether it is dead or alive.

6. For each shrub and small tree species within the plot, estimate the tallest plant and
the average height for the species (i.e. an estimate of the median height value).

Stand structure variables were derived from these data to provide number of trees, number of
eucalypts, and maximum eucalypt diameter. Frequency (number of subplots in which a
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species was present) and average cover (Braun-Blanquet class mid-values) were used to
determine species importance values (IV) for each plot. Relative abundance of each species
was used to calculate percentage cover scores for trees, shrubs, herbs, climbers, graminoids
and ferns. Mean species richness was calculated by averaging the total species count for each
subplot across each plot, and the total species number was also tallied.

No accurate disturbance history has been compiled for the plots, although recent fires and
logging have been documented. As reported in Doran et al. (2003), fire disturbance data (e.g.
years since last fire, YSLF) for each plot were determined using stand structure information
(tree diameters and densities), information from Forestry Tasmania PI mapping (1984 and
1948), fire history mapping (Hickey et al. 1999), and comparisons with stand age structure
reported for other sites within Warra (Alcorn et al. 2001). Fire frequency is likely to have
been underestimated, as some recent fires may have destroyed all trees originating from
earlier fires. These derived data are presented in Tables 3 and 4. Original floristic data in
electronic format are available for all altitudinal plots and subplots, but only for two subplots
of one ecotonal plot (EC460). However, fuller information on all subplots is available by
referring to the original survey data-sheets, which exist for all subplots.

4 Baseline invertebrate surveys

4.1 Timing and extent

Invertebrate sampling was by a combination of pitfall traps and malaise traps. Sampling was
organised and primarily undertaken by DPIWE (Niall Doran and Michael Driessen). Due to
funding constraints, only the plots on the two transects with the least disturbance history but
greatest altitudinal range (i.e. A and D) were used. Transect A was readily accessible from
South Weld Road. Transect D, however, was very remote. In order to restrict sampling to a
manageable time-frame, helicopter transport was used to access the 1200 m site, with
sampling teams (led by Niall Doran) proceeding to 1300 m and then walking back down the
ridge and collecting samples on their way. Walking out from the top of the transect generally
took a full day, and sometimes necessitated completing the descent in the dark. Sampling
was therefore confined to the non-winter months, to take advantage of generally better
weather conditions and longer days.

4.2  Pitfall traps

Six pitfall traps were established at each plot, with the exception of the 500 m site on
Transect D (omitted due to time constraints for remote area work). Traps were arranged in a
regular pattern in each grid (Figure 9), but with exact pitfall trap location dependant on the
availability of sufficiently deep substrate in which to set it. As described in Bashford et al.
(2001), standard pitfall traps consisted of a 15cm length sleeve of 9cm diameter PVC
stormwater pipe sunk vertically into augered holes in the soil. (At the 100 m site, soil was
insufficiently deep and soil and rock needed to be built up around the PVC sleeve). A 425 ml
plastic cup of matching diameter was fitted within each sleeve. To prevent rain and debris
entering the cups directly, plastic food container lids were supported 3 cm above the cups on
bamboo skewers.
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Table 3. List of baseline altitudinal and ecotonal plots established along the four transects at Warra and Mount Weld together with data about their location,
and disturbance history. Compiled from Table | in electronic supplement to Doran et al., 2003 and from various internal files, but with grid references
converted to MGA. * = mapped as dolerite but possibly Permian mudstone beneath a dolerite overburden.

7

BAMP Altitude Easting Northing Slope  Aspect Land-form Geology Mean Drainage Logged Est.no. Oldest Years Pl type
plot (m) at (MGA) (m) (MGA) (m) (9 (9 Rock fires in age since
code top Cover last 500 last
corner of % yrs fire
plot
BO1 70 478312 5230882 14.0 42 Low slope Jurassic dolerite 1.0 Well-drained Yes 2 17 17 E(82)2c/2.S.
BO2 170 477612 5230982 14.2 34 Low slope Jurassic dolerite 0.1 Well-drained Yes 2 22 22 thE(77)2b.dd
E1D.
B03 240 477412 5231082 23.5 48 Low slope Jurassic dolerite 0.1 Well-drained Yes 2 180 22 T.S.E1f.
Cot 70 478312 5230582 7.0 113 Flat Quaternary 0.3 Moderately No 2 205 160 S.
alluvium drained
Cco02 170 477512 5230582 15.5 54 Low slope Quaternary 0.0 Well-drained No 1 195 195 E(75)2d(P)/1.S.T.
alluvium
Co3 260 476912 5230782 14.6 23 Mid slope Jurassic dolerite 0.0 Well-drained No 1 270 270 S.Mr2.E2f.
Co4 360 476612 5230682 121 51 Mid slope Jurassic dolerite 0.3 Well-drained No 2 400 24 co dd E2D.ERT1c.
C05 460 476012 5230582 16.1 44 Mid slope Jurassic dolerite - Well-drained No 1 500 500 E2d.S.T.
Co6 570 474812 5230982 13.6 33 Upper Jurassic dolerite 1.5 Well-drained No 3 300 65 E+3d.ER3c.
slope
AO01 105 475812 5235882 20.2 45 Low slope Jurassic dolerite 1.0 Well-drained No 3 190 65 E2b.S.ER.
A02 190 475612 5235582 16.8 50 Low slope Jurassic dolerite 0.5 Well-drained No 4 400 65 E2b.S.ER.
A03 315 475112 5235282 15.2 37 Mid slope Jurassic dolerite 0.2 Well-drained No 4 155 65 E1b.S.
A04 360 474912 5235182 20.7 40 Mid slope Jurassic dolerite 0.0 Well-drained No 1 500 500 E1d.S.T.
A05 535 474612 5234982 17.3 47 Upper Jurassic dolerite 1.0 Well-drained No 1 600 600 S.T.E2f.
slope
A06 585 474412 5234982 17.3 60 Upper Jurassic dolerite 0.0 Well-drained No 600 600 S.T.E2f.
slope
D05 518 468932 5239450 17.9 118 Ridge Jurassic dolerite* 0.0 Well-drained No 3 300 85 fd E+3d.S.
D06 620 468762 5239322 15.7 22 Ridge Jurassic dolerite* 0.0 Well-drained No 1 450 450 fd E+3d.S.
D07 739 468422 5239192 19.3 314 Ridge Jurassic dolerite* 0.0 Well-drained No 2 600 160 E2b.S.
D08 840 468022 5238812 15.5 21 Ridge Jurassic dolerite 0.0 Moderately No 1 400 400 dd E4D.S.
drained
D09 920 467532 5238602 9.2 26 Ridge Jurassic dolerite 0.0 Moderately No 1 100 100 E4d.ER2f.S.
drained
D10 1010 466922 5238542 15.5 41 Ridge Jurassic dolerite 0.1 Well-drained No 1 100 100 S.
D11 1105 466562 5238442 11.9 22 Ridge Jurassic dolerite 0.2 Moderately No 1 100 100 Wr.S.
drained
D12 1188 466092 5238352 20.2 39 Ridge Jurassic dolerite 0.2 Well-drained NA 0 100 100 Wr.S.
D13 1300 465672 5238472 25.2 53 Ridge Jurassic dolerite 0.2 Well-drained NA 0 600 600 Wr.S.
EC320 320 475212 5235382 - - - - - - - - - - -
EC440 440 474812 5234982 - - - - - - - - - - -
EC460 460 475812 5230882 - - - - - - - - - - -
EC680 680 474412 5234682 - - - - - - - - - - -
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Table 4. Floristic data associated with baseline altitudinal plots established along the four transects at Warra and Mount, compiled from various internal files.
These data have yet to be calculated for ecotonal plots.

BAMP Survey date Number of Basal Area Mean Sp.Rich. % Cover of Trees % Cover of Shrubs % Cover of % Cover of Herbs % Cover of Ferns Dom. of No. of Eucs Maximum

plot code Trees Vasc. Plants Grasses Eucs DBH

BO1 12 Apr 1999 87 5340 17.8 65.1 3.0 17.4 0.3 14 1 84 37
B02 14-15 Apr 1999 120 6651 14.4 84.4 6.1 1.0 0.0 8 1 115 46
B0O3 23-26 Apr 1999 91 8991 10.5 88.7 0.3 0.1 0.0 11 1 87 39
Co1 10-11 May 1999 95 13530 18.6 67.2 7.7 4.5 0.0 20 1 164
C02 5-6 May 1999 48 32552 13.8 91.6 1.5 0.1 0.0 7 1 154
C03 12-13 May 1999 71 18052 14.4 93.0 0.5 0.6 0.0 6 1 196
C04 19-120 May 1999 93 31454 14.8 85.3 11.3 1.2 0.1 2 1 90 246
C05 21-25 May 1999 83 9196 16.2 46.9 8.8 1.6 0.0 41 2 2 356
C06 26-31 May 1999 110 18167 19.6 71.5 14.7 6.2 0.0 2 2 29 211
A01 3-4 May 1999 430 15320 194 504 8.4 31.1 0.2 3 1 28 151
A02 27-28 Apr 1999 94 24423 20.9 66.2 6.9 24.5 0.2 1 1 29 253
A03 29 Apr 1999 62 9664 23.8 75.9 10.7 9.9 0.1 3 1 12 106
A04 24-25 Mar 1999 61 6003 17.4 62.4 1.3 0.3 0.0 36 1 1 336
A0S 31 Mar — 1 Apr 1999 64 8476 19.6 57.6 7.5 1.8 0.0 29 2 1 145
A06 7-8 Apr 1999 76 14779 13.4 68.7 1.2 0.2 0.0 29 2 0 0
D05 9 Mar 2000 97 104960 14 96.0 1.4 1.0 0.0 2 1 14 199
D06 8-9 Mar 2000 41 47433 13.5 64.0 0.3 0.4 0.3 35 1 0
D07 7-8 Mar 2000 82 88521 11.1 97.4 0.7 0.2 0.0 2 2 168
D08 6-7 Mar 2000 174 174343 19.9 69.6 27.1 1.9 0.0 1 3 88
D09 23-24 Feb 2000 50 47330 21.1 42.7 52.3 44 0.0 1 3 48 31
D10 21-22 Feb 2000 42 51465 23.1 49.8 37.8 11.8 0.2 0 3 42 16
DO11 10 Feb 2000 0 0 23.1 15.6 51.8 32 1 0.0 4 0 0
D012 9 Feb 2000 0 0 28.1 0.6 57.4 40 2 0.0 4 0 0
D013 7-8 Feb 2000 0 21.1 0 67.3 31 1 0.1 4
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Each cup was filled with 100 ml of either 33% (353 g I'") ethylene glycol for sheltered sites
(below the tree line: 100 m — 1000 m) or undiluted (1075 g I'") ethylene glycol for exposed
sites (above the tree line: 1100 m — 1300 m). In the last two months of the study, 5%
glycerine/glycerol was added to the pitfall mix to improve the condition of specimens
recovered for identification. Pitfall traps were cleared by filtering the ethylene glycol through
a 0.9 x 0.3 mm mesh, and resuspending the mesh in 70 % alcohol. Pitfalls were then
recharged with fresh ethylene glycol. All waste ethylene glycol and alcohol was removed
from the sites.

Pitfall traps on transect A were established in late December 2000 but were not opened until
late January 2001, at the same time that malaise traps were established. Access issues and
costs precluded a lengthy ‘digging-in’ time for pitfalls on Transect D. Instead, pitfalls and
malaise traps were established and opened on 20™, 21* and 24™ January 2001, shortly before
Transect A pitfalls were opened. The first samples were collected from both transects on 26-
27™ February 2001, and then again on 29-30™ March and 26-27" April 2001, before traps
were closed over winter. Traps were re-set on 29™ October 2001 (Transect D) and 30™
October 2001 (Transect A). Second season samples were taken on 2223 November and
17"-18" December 2001, and on 22™-23" January, 26-27™ February, 25-26™ March and 23"-
24™ April 2002, giving an overlap between 2001 and 2002 for the months of February, March
and April. Although collection and re-setting of traps was nominally based on a four-week
cycle, in practice, exact sampling dates were determined by flying conditions for the
helicopter. For this reason, sampling was driven by access to the higher altitude sites, with the
first day spent clearing and re-setting Transect D, and the second spent clearing and resetting
Transect A.

Upon completion of the pitfall trap sampling programme, plastic cups were removed but the
PVC sleeves were left in place, to aid relocation of trapping sites in future sampling
programmes.

4.3 Malaise traps

The delicate nature of malaise traps made them unsuitable for use in the exposed conditions
above the tree line (1100 m-1300 m). A single trap was installed at 100 m, 200 m, and 400 m
on Transect A, and at 600 m, 800 m and 1000 m on Transect D. The standard design of
Malaise trap was used as elsewhere in Warra, composed of a 28-gauge Terylene mesh tent
with dark central panels and a light-coloured sloping roof, leading to a collection bottle
containing 70% ethanol. This design is illustrated in Bashford e al. (2001). The trap was
placed roughly at the centre of the grid (Figure 9), but the precise location was dependent on
finding suitable trees to which they could be attached while maintaining an open flight path
for insects approaching the trap. Malaise traps were cleared and reset by simply replacing the
collecting bottle with a new one. Upon completion of the Malaise trap sampling programme,
the traps were completely removed.

4.4 Recommended coding system for pitfall and Malaise trap samples

Since only one set of BAMPs (i.e. those on Transects A and D) was used for invertebrate
surveys, the coding system established is based on the trap’s altitude coupled with the
sample’s location within the plot grid. The coding system differed between Transects A
(Warra — coded WR) and D (Weld — coded WD), because of the differing orientation of the
BAMPs in relation to the slope and transect (see Figure 9). The coding for Malaise traps was
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simply M suffixed after the transect code and altitude, e.g. WD1000M. For pitfall traps the
coding system is necessarily more complex. For Transect A (WR) traps, the six pitfall traps
(P) were named (a) according to whether they were in one of the top (T), mid (M) or lower
(M) subplots, and (b) according to whether they were either in a ‘trackside’ (T) or an
‘outside’ (O) subplot. For example, the pitfall trap from the top outside subplot at the 400 m
BAMP is coded WRO600PTO. For Transect D (WD) samples, the six pitfall traps were
named (a) according to whether they were in the subplot centred 5Sm (5), 25 m (25) or 45 m
(45) away from the trackside edge of the plot; and (b) according to whether they were in one

of the upper (U) or lower (L) subplots. For example, the pitfall trap from the upper mid
subplot at the 1200 m BAMP is coded WD1200P25U.

TRANSECT A
(WARRA: WR100-WR600)

Trackside Outside

Top

A

Mid mm 50 m

Low

<«— 2n—p

v

TRANSECT D
(WELD: WD600-WD1300)

5m 25

Upper
Lower

3

45 m

)t
[

< 50 m >

OEO®

Figure 9. Generalised layout and orientation of baseline altitudinal monitoring plot (BAMP), showing

location and coding system for pitfall traps (shown as circles with text beginning P) and (for some
plots) malaise trap (square with M).
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Beyond a code for each trap’s location, each sample was allocated its own code in the FT
Biodiversity Database, to distinguish material sampled in individual months. This sample
code is integral to the functioning of the database, and is printed on every sample or specimen
label relating to that sample. In addition to allocating one sample code for each trap sample,
a further sample code was allocated to cater for sample data that may be in the form of
merged data across the six pitfall traps, or across all months. While it is generally better to
record data from individual samples separately rather than lumping prior to recording,
merged sample codes cater for situations when those sorting or identifying particular
taxonomic groups are reluctant or unable to do this because of the increased recording effort
(as has already happened for Collembola). Thus the number of sample codes in the database
currently totals 944 — 60 for Malaise trap samples, 126 for merged pitfall samples and the rest
for individual pitfall samples. Not all pitfall or malaise traps produced samples in each
sampling period. Some were disturbed by lyrebirds or destroyed by wind or rain. Such
samples have been recorded as ‘void’ in the FT Biodiversity Database maintained by the
Conservation Biologist. All animal material from surviving pitfall and malaise trap samples,
for all but the last two months of sampling, was sorted under a stereo dissecting microscope
in the laboratories at Forestry Tasmania and DPIWE, primarily by Judy Griggs (FT) and
Suzette Weeding (née Wood) (DPIWE). Initial sorting identified and quantified all material
to roughly ordinal level (Table 5). At the time of compilation of this report, material for the
last two months was still with Mike Driessen (DPIWE) awaiting completion of sorting.

Table 5. Invertebrate taxa from pitfall and malaise traps, and their current location. Figures refer to
numbers recorded in FT biodiversity database, as of 13" October 2004. Note that data from the last
two months of sampling were not yet available — material was still awaiting sorting at DPIWE.

Taxon Number of Number of Identification level Identifier Storage location

specimens in specimens in

pitfall trap Malaise trap

samples samples
Gastropoda 69 1 Species Brian Smith QVMAG
Annelida 26 0 Class - QVMAG
Acari 2247 773 Class - QVMAG
Araneae 3441 606 Species Lisa Boutin QVMAG
Opiliones 450 4 Order - QVMAG
Amphipoda 2104 2 Species Alastair Richardson UTAS - Zoology
Isopoda 778 80 Class - QVMAG
Blattodea 731 72 Order - QVMAG
Coleoptera 7355 2351 Species (Lucanidae) Dick Bashford FT

Species (Carabidae) Karyl Michaels
Intend to species (rest) Simon Grove

Collembola 15605 6591 Species Penny Greenslade QVMAG
Dermaptera 134 0 Order - QVMAG
Diplura 1 0 Order - QVMAG
Diptera 35184 185488 Order - QVMAG
Ephemeroptera 0 3 Order - QVMAG
Hemiptera 559 4461  Order - QVMAG
Hymenoptera 2413 13146  Order - QVMAG
Isoptera 1 80 Order - QVMAG
Lepidoptera 130 4866 Order - QVMAG
Mecoptera 9995 0 Species Chris Palmer ANU - Zoology
Neuroptera 1 15  Order - QVMAG
Orthoptera 985 22  Species Mike Driessen DPIWE
Plecoptera 4 14 Order - QVMAG
Psocoptera 0 172 Order - QVMAG
Thysanoptera 82 77 Intend to species Lawrence Mound CSIRO Ento-ANIC
Trichoptera 0 1 Order - QVMAG
Chilopoda 346 0 Order Bob Mesibov QVMAG
Diplopoda 314 0 Order Bob Mesibov QVMAG
Frogs 32 0 Species Mike Driessen DPIWE
Mammals 4 0 Order Mike Driessen DPIWE
Lizards 137 2 Order Mike Driessen DPIWE
‘Parasitic worms’ 7 0 Order - QVMAG
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Data at this ordinal resolution have been entered into the FT Biodiversity Database. The
intention is for specific taxa to be progressively identified to higher taxonomic resolutions,
ideally to the species level. To date, this has happened for the Mollusca (Brian Smith),
Collembola (Penny Greenslade), Mecoptera (Chris Palmer), Thysanoptera (Lawrence
Mound), some of the Orthoptera (Mike Driessen) and some of the Coleoptera (lucanids: Dick
Bashford). Further work on the Coleoptera is anticipated at FT, so the specimens have been
retained there in sealed bottles of ethanol. Information on these groups is progressively being
incorporated into the FT Biodiversity Database. Remaining taxonomic groups were due to be
sent to the Queen Victoria Museum (QVMAG) in Launceston in late 2004 for long-term
storage. Prior to doing so, each sample tube was relabelled and topped up with 70% ethanol,
with each label bearing the FT sample code used in the FT Biodiversity Database. Whenever
these samples are re-examined, it will be important to retain the connection between
identified specimens and this sample code. The same sample code information has been sent
in spreadsheet format to those in possession of extracted material for later identification; and
has also been put on diskette and packaged with the material sent to the QVMAG.

5 Baseline bird surveys

MacDonald (2001) reports on the bird survey work he conducted on altitudinal transects A, C
and D between April and June 2000 and between January and February 2001. Fixed-point
distance surveys of 20 minutes duration were conducted at roughly 100 m contour intervals,
with the plot based on the centre of the BAMP. Plots on Transect D were surveyed from
seven to nine times in each sampling period, with the help of co-workers Dave Ziegeler (first
sampling period) and Tom Sloane (second sampling period). Plots on Transects A and C
were surveyed three times in the first period and four times in the second. At each plot, at
least one survey in each season was performed in early morning, with others being conducted
in late morning and early afternoon. For later analyses, a distinction was made between birds
seen or heard within or beyond 40 m of the fixed point, and data from comparable altitudes
on different transects (i.e. Transects A and C) were merged. Twenty-four bird species were
observed in total.

The original data from this work are available electronically.

6. Follow-up work suggested to secure establishment

This section is likely to be subject to periodic revision. As of October 2004, points to

consider are:

1. Decide on a centralised location for storage of GIS data relating to the BAMPs, for
instance the FT corporate GIS area at /aread/gislib/warra/warra/bamps. If stored data
relating to the BAMPs is found in other GIS areas, they require checking prior to either
incorporation into a single location or deletion.

2. Decide on a centralised location for storage of other electronic files, with copies at FT and
at DPIWE. Currently the FT location is G:\silv\Forest Research\Warra\Warra project
data\, with most files in the folder 1998\98-08 Balmer\ while others are in 2001\01-09
Doran and in 2000/00-07 MacDonald.

3. Decide on the merits of incorporating the fifth ecotonal plot into the system of baseline
plots. Resurvey if required, and incorporate details into centralised location on GIS
system.

4. Transfer information from all ecotonal plot survey sheets to electronic format and store
alongside other electronic data files.
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5. Recut and remark existing access tracks, including placing long-lasting and informative
signs at all junctions and plot turnoffs.

6. Reconfirm the location, altitude and orientation of plots and track junctions by rewalking
each transect (especially Transects B and C) with a GPS.

7. Ensure transects on State Forest have SMZs to a width of 100 m either side.

8. Consider extending the Warra LTER site boundary to include Transect D and a buffer to
its N.

9. Complete ordinal-level sorting of last two months of invertebrate samples (currently with
Mike Driessen at DPIWE), database findings and curate and archive material as per
previous months.
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Appendix 1. Previous coding systems for BAMP and ecotonal
plots and subplots

Several numbering or coding systems have been used for different portions or hierarchies of
the BAMPs and subplots, with different systems appearing in different paper and electronic
files. The table at the end of this Appendix lists them all for comparison. The only published
set of plot codes is the ‘site label’ used in Doran et al. (2003), so it is strongly recommended
that this become the de facto standard, renamed the ‘BAMP plot code’. These are
alphanumeric codes for each plot, with the letter denoting the transect number (A-D) and the
subsequent number denoting the nominal altitude in m x 107 (i.e. with the last two zeros
removed). For instance, the 100 m plot in Transect B has a site label of BO1, while the 1300
m plot in Transect D has a site label of D13. This coding system is adopted in this report and
has been added to key data files mentioned in Table 1.

An alternative to the ‘BAMP plot code’ system appears in some files. Called the ‘site code’,
this divides the plots into two sets, one with a F prefix (for ‘forestry’) and the other with a P
prefix (for ‘parks’). Within each set, plots are numbered sequentially (FO-13; P1-9). The
rationale for the numbering system is unclear, but may relate to the order in which they were
established. Another alternative is the ‘Coupe No’, an inappropriate name as it does not
relate to FT coupes but presumably made use of an otherwise unused field-name. Under this
system, ‘Transect’ is denoted by T, then the numbers 1-4 are used to refer to Transects C, B,
A and D respectively. The code is then followed by the letter P (for plot) and then the
altitude at which the plot is located. Thus the 100 m plot on Transect C is coded as T1P70.
A related alternative is the DZ plot code. Developed by Dave Ziegeler, the code prefixes
each plot according to transect number, where transect numbers 1-4 correspond to Transects
C, B, A and D respectively. The plots are then numbered sequentially by increasing altitude.
Thus the 100 m plot on Transect C is coded 1/1, while the 1300 m plot on Transect D is
coded 4/9. To avoid further confusion, these systems should no longer be used.

The ‘BAMP plot code’ system for plots was not extended to subplots in Doran et al. (2003).
Subplots therefore require an additional coding system. Currently, two systems exist. The
first is a system of ‘subplot number’ codes. These are alphanumeric (despite their name).
Paralleling the division of plots in the ‘site code’, subplots in Transects A-C take the prefix
‘wrr’, while those in Transect D take the prefix ‘mwp’. Subplot numbers within Transects A-
C run sequentially from wrr-001. For instance, the ten subplots of the plot with the site code
FOO (i.e. the plot with the master site code BO1) are allocated subplot numbers wrr-001 to
wrr-010. The next plot (FO1, or B02) then has subplot numbers wrr-0O11 to wrr-020. This
system continues to the last plot (F14, or A06), which has subplot numbers wrr-141 to wrr-
150. Subplots in Transect D employ a slightly different system. PO1 (i.e. DOS) has subplot
numbers mwpl/1 — mwp 1/10. PO2 (i.e. D06) then has mwp 2/1 — mwp 2/10, and so on. The
other system for subplots is the ‘BOTANY site code’ — though not always labelled as such.
This gives a number to each subplot that was generated internally by the BOTANY database
that housed botanical information within Forestry Tasmania. The database has now been
archived and will not be added to. In the version accessible during the preparation of this
report, BOTANY site codes had been allocated to all altitudinal subplots in the State Forest
transects (Transects A-C) and to just two ecotonal subplots that had been surveyed before the
rest of the ecotonal plots were surveyed. Strangely, each plot (but not each subplot) in
Transect D was allocated a single BOTANY site code apart from D06 and DO7. These
numeric codes run in ascending order in parallel with the ‘subplot number’ codes, though
with some gaps that were presumably filled by sites associated with other projects being
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entered into the system at about the same time. To avoid further confusion, these systems
should no longer be used. In their place, a ‘BAMP subplot code’ system is strongly
recommended. This takes the form of the BAMP plot code, suffixed with the subplot
number. For instance, subplot number 1 for plot number BO1 would be coded BO1.01. This
coding system is adopted in the table below and has been added to key data files mentioned
in Table 1.

To date, no standard coding system has been applied to the four ecotonal plots. Instead, it is
strongly recommended that the codes EC320, EC440, EC460 and EC680 be used for these —
as appear on the original recording sheets and in one or two files. An alternative system
appears in at least one file, in which the above plots are coded LGE1, LGE3, LGE4 and
LGE2 respectively. To avoid further confusion, this system should no longer be used. As
is suggested for altitudinal plots, subplots within each ecotonal plot can then be numbered
sequentially (e.g. EC320.01, EC320.02). This would be in line with the numbering on the
original recording sheets, in which the subplot at the lower end of the plot was coded 1 and
the subplot at the high end was coded 20.

Table in Appendix 1. Codes for altitudinal plots and subplots established along the four transects at
Warra and Mount Weld, together with previous alternative coding systems. Recommended coding
systems are in bold; other systems are no longer recommended. See Tables 3-4 for locational,
structural and floristic information on these plots.

BAMP BAMP  Site ‘COUPE DZ plot BOTANY BAMP Subplot
Tran- plot cod NO’ no site codes sub-plot codes numbers
sect code e
code
B BO1 FOO  T2P70 2/1 28436-28445 B01.01-B01.10 wrr 001-010
B B02 FO1  T2P170 2/2 28446-28455 B02.01-B02.10 wrr 011-020
B B03 FO02 T2P240 2/3 28456-28465 B03.01-B03.10 wrr 021-030
C Co1 FO3 T1P70 1/1 28467-28471; C01.01-C01.10 wrr 031-040
28473-28478
C Cco2 Fo4 T1P170 1/2 28479-28488 C02.01-C02.10 wrr 041-050
C Co3 FO5 T1P260 1/3 28489-28498 C03.01-C03.10 wrr 051-060
C co4 F0O6 T1P360 1/4 28499-28508 C04.01-C04.10 wrr 061-070
C Co05 FO7 T1P460 1/5 28509-28518 C05.01-C05.10 wrr 071-080
C Co6 FO8 T1P570 1/6 28519-28528 C06.01-C06.10 wrr 081-090
A A0 FO09 T3P105 3/1 28529-28531; A01.01-A01.10 wrr 091-100
28533-28539
A A02 F10 T3P190 3/2 28540-28549 A02.01-A02.10 wrr 101-110
A A03 F11 T3P315 3/3 28550-28551; A03.01-A03.10 wrr 111-120
28553-28556;
28558-28560;
28562
A A04 F12  T3P360 3/4 28563-28572 A04.01-A04.10 wrr 121-130
A A05 F13 T3P535 3/5 28573-28582 A05.01-A05.10 wrr 131-140
A A06 F14  T3P585 3/6 28583-28592 A06.01-A06.10 wrr 141-150
D D05 P01 T4P518 4/1 28866 D05.01-D05.10 mwp 1/1-10
D D06 P02 T4P620 4/2 - D06.01-D06.10 mwp 2/1-10
D D07 P03 T4P739 4/3 - D07.01-D07.10 mwp 3/1-10
D D08 P04  T4P840 4/4 28898 D08.01-D08.10 mwp 4/1-10
D D09 P05 T4P920 4/5 28909 D09.01-D09.10 mwp 5/1-10
D D10 P06 T4P1010 4/6 28921 D10.01-D10.10 mwp 6/1-10
D D11 P07 T4P1105 4/7 28931 D11.01-D11.10 mwp 7/1-10
D D12 P08 T4P1188 4/8 28942 D12.01-D12.10 mwp 8/1-10
D D13 P09 T4P1300 4/9 28952 D13.01-D13.10 mwp 9/1-10
A EC320 - - LGE1 28887 EC320.01-EC320.20 -
A EC440 - - LGES3 28911 EC440.01-EC44.20 -
C EC460 - - LGE4 28953 EC460.01-EC460.20 -
A EC680 - - LGE2 28910 EC680.01-EC680.20 -
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