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TERN Australia Soil & Herbarium Collctio

&,

tern

+ Officially opened December
2022

V&7,
tern -

+ Purpose built facility

&7,
tern

+ Climate controlled

+ Pest management plan sl

+ CA12 accreditation

+ Available for loan pap——

Collection Management Guid &

. , TERN Australia Soil and Herbarij
+ Donation and Exchan ge -
73 2 J TERN Australia Soil and Herbarium Collection
pProgram )

+ Almost 200,000 plant and soil
samples

i =% | and more.....

Wy, tern NCRIS

National Research
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+

Supplemented with contextual data...§

+

Sample Types

Plant voucher specimens 60,000

Plant tissue samples 80,000
Soil pit samples 6,000
Soil subsite samples 35,000

Soil metagenomic samples 10,000

Site location and description

Site photos and panoramas
Vegetation structure and composition
Floristic inventory
Basal area

Soil characterisation
Geomorphology

Substrate



Plots and transects

+ 1,000+ x 1ha plots

’ + 410 plot revisits
.
o @ + Representative of Australia’s major biomes
[ ]
)
@ »; t. . %
@ ‘5 o ©
s, . U A
% L@ o, . @
o‘%. S . g e %™
ﬁo:.,‘o‘/
TERN Ecosystem Surveillance o
" Field-based Monitoring ’ o
® Plot ® Plot with revisit
/ tern NCRis %

n Ausiratian Gaverre
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Plant Specimens and Samples

+ Herbarium specimen collection
+ Plant voucher specimen
+ Plant tissue sample
+ Dominant species
Plant voucher specimen
+  Taxonomy
+ Phylogenetics
+ Ecological
+  Traits
Plant tissue sample
+ Genomics
+ Molecular
+ Isotope analyses

Population genetics

Vegetation Voucher Specimens

and Leaf Tissue Samples
Callected at TERN 1hectare manitoring plots

Dominant Species




Plant voucher specimens

4
Representative specimen of each species in a plot
Vascular plants pressed and dried

Fertile if possible

Enough material for a duplicate
Barcode label affixed to main specimen

P tern

State herbarium for determination

Veg Barcode: 5AA013719 Scientific Name: Acacia rupicola

Archival material, mounted, imaged, frozen

Collector: Brad Bianco Nature Conservation Society South Australia
Determiner: Martin O'Leary, SA Herbarium

Collection date: 30/Sep/2020 Determination date 4/lan/2021
Coordinates: -35.172109, 136.947135 State / IBRA Region: Eyre Yorke Block

Stored in cool room 17°C

Growth form: Heath-shrub  Phenology:

Site Name / Location: SAAEYBOO12 / 8.7km north of Marion Bay, 46.0km south
west of Warooka.

Exchange program with herbaria

Determiner comment

Structural Summary: Eucalyptus diversifalia low Mallee woodland to tall open
shrubland with Eucalyptus oleosa subsp. ampliata, Eucalyptus porosa and
Eucalyptus rugosa ( 4.5-5m). Lower mid storey is dominated by Templetonia
retusa ( 1.5m) with Beyeria lechenaultii and Acacia

4 "
% tern NCRIS

Ecosystem Research Infrastructure Inteasiruct




Plant tissue samples

_|_

Destructive sampled from each plant voucher specimen
Dominant species collected from 4 individuals
Placed in synthetic tea filter bag with barcode label affixed

Airtight container with Silica Gel to absorb moisture

Airtight containers stored in cool room 17°C

Silica Gel monitored and replenished when required \ ——

Ancll X113 Rew Tl 1

Species Barcode

_ ~ ONA N Y \ : &
%y }» ﬁmmm WSV
= ) L J - ALY '

Wy, tern NCRIS
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. Soil Samples
S O I I S a m p I e S Collected at TERN 1 hectare monitoring plots

% 5,

G,

Soil Subsites

9 per plot

Soil pit

+  Soil classification

Soil Metagenomics
- Soil surface scraping (top 3 cm)

it dug to 30 cm

-~ B u | k d ens |ty SOil Pit - Micro-habitat recorded

H & EC (Outside South West corner of plot) Q #e  NESE
_|_ n%ﬂnomltﬁ

p - Soil characterisation and contextual =
. . information collected.
+ P hys ICa | ana |ys IS . SampLes coLlected atintervals down 3
the soil profile. i¢fo-habitat recorded

+

Chemical analysis

- Soil sample collected at 3 depths;

i:::’:i:"“ : o (0-10cm
) ) R o 10-20 cm
Soil subsite - 20-30cm

SoilPit 3
depth cm y
&

o

IF

+  Microhabitat

+ Physical analysis

)0 O

Soil Pit
depth cm

+ Chemical analysis

SoilPit &
depthcm L] 5

\ \

‘ #9 )
Subsite N
10-20cm gramyre

#9 Saph e
Subsite (%
20-30cm 3

i

Soil metagenomics

+ Microhabitat

+ Top layer of soil

+ Biological analysis tern NRIS ™

Ecosystem Research Infrastructure



Soil pit samples

+ Pit dug outside SW corner (~1 m)

+ Collected at intervals down the profile
+ 500g soil for each sample

+ Oven dried at 40°C for 48 hours

+ Sieved (2 mm sieve) and ground in lab
+ Stored in sealed screw top containers
+ Unique barcode per sample

+ Kept at ambient temperature

+ Arranged by plot location

+ Containers in crates on pallet racking

a | alals

.ud!Il i

'l!"ﬂi'
i‘-lil, 3
i

A AVA
siinils
({1

TERN  Soils

SAACS4028




Soil subsite samples

+ Collected at 9 locations across the plot
+ Pitto 30 cm, 10 cm incremental samples
+ 500g soil sample for each increment

_______________________________________________

+ Oven dried at 40°C for 48 hours
+ Sieved (2mm sieve) and ground in lab -. ...... ,
+ Stored in sealed screw top containers e S
+ Unique barcode per sample

+ Total 27 subsite samples per plot

+ Kept at ambient temperature

+ Arranged by plot location

+ Containers in crates on pallet racking



Soil metagenomic samples

+ Top layer of soil at each subsite (9)
+ 200 g soil sample for each subsite
+ Soil stored in calico bag

+ Calico bag placed in sealed plastic bag containing Silica Gel

Silica Gel monitored and replaced when required

Stored in cool room 17°C




Invertebrates - Ants

o -~

NEW to the collection...
+ Attract and rapidly capture dominant ant species

+ Plot layout — 20 points within plot

‘\ Q\
& i i
1]
-
o' ° Lo o
4T 7 147 4 177
.
ey : :
5’; i i i®
a :
<
o 9.: i® i@
:
. ;
| ®

.~ -

+ Fish based cat food with honey

+ Baited vial flush with ground left for 15-30 mins
+ Plug vial with ethanol dowsed cotton wool

+ Processed, pinned and barcoded by Dr Alan
Anderson (CDU)

+ Leg samples to BOLD for DNA extraction & CO1
sequencing

+ Unvouchered samples stored in a WET collection
at TERN Australia Soil and Herbarium Collection

20

30 40

50 60 70 80 90 100

meters




Accessing TERN data
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Data considerations

FAIR Data Principles: Findable, Accessible, Interoperable, and Reusable

+ Recording data consistently + How is data being collected + Metadata
+ Standardised fields + What will the final data output look like + What are you collecting
+ Controlled vocabularies + Storage of data + Who collected it
t Completeness + Relational Database / Spreadsheet / * How was it collected
+ Accurately Shapefile + When was it collected
+ Repeatable + Recognised data repository + How can it be accessed and
+ Comparable + Findable and accessible who can access it

)

P 4




W tern EXPRESSION OF INTEREST
a4

Ecasystem Research Infrastructire This pdf file is auto-generated from TERN EcoPlots.

Accessing TERN Samples  |="™ oeemeen.

Created by: Donna Lewis
Created on: 2025-06-16 06:36:09467 747
Record Last Modified: 2025-06-16 06:48:24.592969
M EcoPlots B
Applicant Details Applicant Details (Custodian)
Search, integrate and access Australia’s ecology-based systematic survey data.
, First Mame * Surname * Is this applicant intended to act as Specimen
LSickndian? *
8 Search Observations Data @ Search Samples
Sample Types List af the Sites / Plots List af the Specimens / Samples
@S L e . Soll Meta genomic Sample 1site: 9 samples:
amples § Additionally, users can search for specimen samples and request e
ttaarp 0001 §ite vizit id Samiple name
@ Map View | = Get Samples access to these samples for further research 20160602 AUGOLL1SE
i 20160602 AUGOL1159
Filter by: flters = @ 20160602 AUGDL1156
. i -~ & 20160602 ALUGOL115T
~ @ Region Types and Regions - = S ILEOED2 AUGH11ED
Region types and regions 20160602 AUGOLLIEL
~ B Data Sources. Datasets. Projects, 2: ; ;n 20160602 AUGOL11G4
] - 20160602 ALUGOI1163
Sites and Visits
Data sources, datasets, projects. sites and site S - AW EDE02 ALIGMHI1G2
visits ‘B 5 ;B #*
H 1 .
o E Soll Pit Sample 1site: 4 samples:
~
Sample Types - - ntaamp 00l Site visit id Sample name
Types of samples collecjid pii a1 F0Le0602 MTADSS 357
‘ 20160602 NTADS4396
v B Procedures @ =
) ) ) [ - 20L60E0Z NTADS4 398
Used procedure in making cbservations
w 20160602 NTADS4 3595
15
v # Species Name
Species name, taxonomic rank, etc. Sall Subsite Sample 1site: 27 samples:
5 mtaarp 0001 Site wisit id Sample name
» il Date Range 20160602 NTADS4405
Site visit date range 201606802 NTADS4412
v Q Custom search ecoplots.te rn.org.au 20160602 NTADS4403
Custom text search 20160602 NTADS4408



https://ternaus.atlassian.net/wiki/spaces/TERNSup/pages/3212181584/Sample+Types+in+EcoPlots

Accessing TERN Samples

m EcoPlots

My sample requests

Title Description

NTAARPOOO1

Status

Submitted

Request Date

16/06/2025

Actions

Package Status Download

Ready for download F3

@ plant_tissue_sample_3044669c4a7c11f08b36d27460d1b743

@ plant_voucher_specimen_304466%9c4a7c11f08b536d274659d 10743
@ sample_eoi_304466%9c4a7c11f08b56d27469d 10743
sample_eoi_form_304466%9c4a/c11f08b36d27469d 10743

@ sample_sitevisit_3044669c4a7c11f08b56d27469d10743

E@ soll_metagenomic_sample_304466%9c4a7c11f08b536d27469d1b 7. E
@ soil_pit_sample_30446609c4a7c11f08b30d274650d 10743
@ soil_subsite_sample_304466%9:c4a7c11f08b56d27469d 10743

ecoplots.tern.org.au

WAA--004888

IGSN:
SAMPLE NAME:
SAMPLE TYPE:

SAMPLE ID:

% IGSN Information

IGSN:

SAMPLE NAME:
SAMPLE TYPE-
SAMPLE TITLE:
CREATOR:
PUBLISHER:

PUBLICATION YEAR:

@ Sample Information

GROWTH FORM:
IDENTIFIED BY:

IDENTIFICATION REMARKS:

IDENTIFICATION
UNCERTAINTY:

SCIENTIFIC NAME:
DATE IDENTIFIED:

VOUCHER BARCODE:

A Taxonomic Infermation

TAXOM 1D:

HIGHER CLASSIFICATION:

HINGDOM-

CLASS:

FAMILY:

9 Geographic Information

SITE LOCATION:

LOCATION DESCRIPTION:

10.82032/waa--004888

LATITUDE:
WAA--004888 LONGITUDE:
cher specimen SITE VISIT START DATE:

LANDFORM ELEMENT:

LANDFORM PATTERN:

PHENOLOGY COMMENT:

PHENOLOGY DESCRIPTION
WAA--004888
tvaucher specimen

Plant Voucher Specimen WAA--004883

& Related Samples

PARENT IGEN

WA Herbarium

SIBLINGS IGSN

sterile. non-resinous. smphistematous (hard CHILDREN IGSN
- type) leaves short 48-80 mm. woolly hairy
arifice

B Sample Images

Mo

Triodiz
2 March 2023
WAA--004888

Plantse|Charophyta|Equisetopsids|Magnolii
dae|Liliznae|Posles|Poscese|Diplachne|fusc
B

Plsntae
Equizetopsids

Posceas

Wy, tern

Ecosystem Research Infrastructure

Crown land. 107km NNE of Kanandsh.
167km WNW of Kirgella Rocks.
-29.95285

124 6057

4 May 2022

Climate responss is wet. Rain in the last 2
wezks. Vegetation responze is regenerating

Upper strsturm dominated by Eucalyptus sp..
Eucalyptus youngiana snd Eucalyptus
cerstocorys (3-4.5m] mallee woodland. Mid
stratum of re-sprouting {0.5-15m]
Eucalyptus ceratocorys, Eucalypius
youngiana. Eucalyptus =p. and Acacia
ligulsts (0.3m]}. Ground stratum dominated
by Anthotroche pannosa. Aristida holathera
var. helathera. Microcorys macredieana

(0.1-0.3m) tussock grassland




ERN samples use request p

+ EcoPlots Sample User Guide
+ Sample Use Guidelines / Agreement
+ Sample request process

+ www.tern.org.au/soil-and-herbarium-collection

Y tern TERN Data Discovery Portal

2
V)
7 tern About + Land Observatory Data Resources Community ~ Contact

Ecosystem Research Infrastructure

The TERN Australia Soil and Herbarium Collection contains almost
200,000 vegetation and soil samples collected from 1,000 plots across
the continent, representing Australia’s major biomes. The samples are
managed in a purpose-built, climate-controlled facility located at The
University of Adelaide Waite Campus. The facility was jointly funded by
the Australian Government through the National Collaborative Research
Infrastructure Strategy (NCRIS), The University of Adelaide and the South
Australian Government.

The Collection is nationally and internationally unique as all specimens
and samples it contains also have associated environmental contextual
data. This provides a comprehensive understanding of the condition of
Australian ecosystems, how they are changing, and interactions with

their environment. The uniqueness of TERN samples is the temporal

rocess

Using AAF, ClLogin

or Google

)

Navigate to
ecoplots.tern.org.au

Search and select
samples data

S

Click Get Samples to
add them to your cart

Signin

(if not already signed in)

Enter a Title and
Description for
the dataset

L4

—
Fill out the Expression
of Interest Form (EOI)

Submit EOI

View or download
submitted form in

My Samples Requests,
—— e

EOIl assessment and

further loan requests
(external to Ecoplots)

Use Filters to refine

the search

Use the Map view

Save draft form to
My Samples Requests

View or edit form in
My Samples Requests

Delete draft form in
My Samples Requests




TERN AusPlotsR Packa

+ Live extraction, preparation, visualisation
and analysis of TERN Ecosystem SATFLB0007-53709 'SATFLB0007-53709

® Bare ground
30
Forb
0 -0 Shrub
* Tree.Mall
5.45
9

Surveillance monitoring data. " Phoeyrhetcvegetston

NA

+ Accessed via AusPlotsR package in Gitlab

36.63
1

+ Includes functions for:
47.92

+ Extracting raw survey data for all plots

TERN Plots SATFLB0007-53709 SATFLB0007-53709
100 .
_ , _ < g0l e = — Lognormal
+ USIng thlS raW data tO CaICUIate metrlcs i 60 — il"l'gcalays%t:zr:gngijllerianasubsp. muelleriana § 0 — .
o Eucalyptus intertexta e
such as: E 4 N\\v\'\’\Q 3
& 20
. 0 —— = = .
+ Species Cover 0 20 400 60 80 1000 2 s 4 5 & 7
Number of point intercepts Rank
+ Fractional Cover Example of data presentation panels for a single plot visit using ausplots_visual: (a) fractional
vegetation cover; (b) the relative abundance of plant growth forms; (c) cumulative estimates of
+ Basal area percent cover by species as point intercept hits are taken across the plot (Guerin et al. 2017); (d)

Whittaker plot (Whittaker 1965) of species’ relative abundance fitted with a lognormal SAD curve



https://onlinelibrary.wiley.com/doi/full/10.1111%2Fjvs.13046#jvs13046-bib-0010
https://onlinelibrary.wiley.com/doi/full/10.1111%2Fjvs.13046#jvs13046-bib-0028

Setting up the Monitor App
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Monitor

= Monitor (Lat:-34.97, Long: 138.64)

+ Field Data Collection App ol

Current Context

+ The EMSA MOdUlES and PrOtOCOIS OUtlIne Project: Monitor app demo project
Plot: Not Selected  Visit: Not Selected
standardised methodologies for surveying

| PREPARE FOR OFFLINE COLLECTION(S) | REFRESH PROJECTS

+ Monitor captures in-field data entry for
those surveys.

Monitor app demo project CHANGE SELECTION

Project Plots

+ Saves time on data entry

ee  foid
+ Restricts data to ‘picklists’” or ‘data Q@ [+
type’ with certain restrictions

+ Standardises terminology

PLOT
DESCRIPTION ' TOTOPOINTS FLORISTICS

»
NCRIS

ational Research

rrrrrrrrrrrrrr for Australia



Using the Monitor App

= Monitor (Lat:-34.97, Long: 138.64) e - '”; : =
. Projects ' i
+ Progressive Web App (PWA)
Current Context ; : »
-|— Developed for use On Android devices PIot:Not.SeIected Visit: Not Selected "
PREPARE FOR OFFLINE COLLECTION(S) | REFRESH PROJECTSI ‘ ; “\ .
+ Optimised to be used With Chrome G Monitor app demo project CHANGE SELECTION 8
(please don’t use Samsung Internet) . l
+ It’s an entirely offline app o ) ) 19
+ Staging Platform, Production Platform, oo VESETAION T L WY
Training Platform - Sty

DESCRIPTION




S

Open training.app.paratoo.tern.org.au in the Chrome e

browser on your device

. If prompted by a pop up to ‘install’ follow the link
iy Select the ¢ icon in the top right of the browser
Selecta add to home screen ora install

If prompted, select “install” again

Close the chrome browser

Open the Monitor app via the Ssb icon

Select register with an invitation code

I/

2
% tern NCRIS '
% Ecosystem Research Infrastructure rosotire fr Austrato

v N . ati




Register as a User for Monitor Training

+ Select Register with an invitation code
+ Enter the invitation code: COLLECTOR_CAL_AUGUST
+ Create a Username

+ Enter your Email Address

+ (this will only be used as login details we won’t send you spam emails)
+ Create a Password

+ Select Register

National Research

Wy, tern NCRIS '#




Installing the Progressive Web App

PWA |V

Project: Monitor app demo project

Current Context

Plot: SATRAFLB0001 Visit: Ellen Friday

PREPARE FOR OFFLINE COLLECTION(S)

REFRESH PROJECTS CLOSE CURRENT VISIT

Monitor app demo project

Project Plots

Q)
Ll
&
VEGETATION
MAPPING

OPPORTUNE

CHANGE SELECTION

v
PLOT SELECTION PLOT
AND LAYOUT DESCRIPTION

Internet Browser|X

Monitor Field Data Collection X

25 staging.app.monitor.tern.org.au/

DA O ets nks [ Unilinks

Monitor (GPS not available

Projiécts & =

Current Context

\".

Project: Monitor app demo project Plot: SATRAFLB0001 Visit: Baseline Jan 25

PREPARE FOR OFFLINE COLLECTION(S)

REFRESH PROJECTS

Monitor app demo project

Project Plots

P\ VO

CHANGE SELECTION

(o )

Wy, tern
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Navigating the Monitor App

Monitor (Lat:-34.97, Lng: 138.64, Alt: n/a)

Proj‘écts

Current Context

Project: Monitor app demo project Plot:

SATRAFLB0001 Visit: Ellen Friday

REFRESH PROJECTS AND DATA

CLOSE CURRENT VISIT

Monitor app demo project

Project Plots

Q)
A=A
&
VEGETATION
MAPPING

OPPORTUNE

CHANGE SELECTION

',
S

PLOT SELECTION PLOT
AND LAYOUT DESCRIPTION

NCR

’ ter

v

Research Infr
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Syncing

“ Plot Layout data
=~ collected in Monitor

¢y Sync

Prepare for offline
collections

1 tern NCRIS s
Ecosystem Research Infrastructure nriatnuctoee for Austrlla



Plan for the week

* 3 Groups
1 day doing Soils (With Ben)
1 day doing Vegetation (With Sal and Megan)
1 day doing Site Characterisation (With Ellen and Huy)

1l s
v tern NCRIS s

National Res search
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TEAM-ALLOCATIONT

Ecology-Course-TeamsTl

1

ALPHA= BETA=x CHARLIEx )

Nicolar Amyx Tingtingx )

Ellieser Aymanx Elisex ’

Chrisz Carlax Katrinan "

Louisex Clem= Scottn )

Zarax Roxanex Michael= )

Tanmayx Tomox Charliex i

[
q ., tern NCRIS “
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Rotations:

Field-Day= ALPHA=x BETAx CHARLIEx=

Site-

Mondayx Vegetation® Soils=z i< ati
ondaay €getation O1ls Characterisations

Sitefl

Tuesday® Soilsa Vegetation®
Characterisation=

Site-

Wednesdayx ..
Y Characterisations

Vegetationx Soilsa

sssssssssssssssssssssssssssssss

Wiy tern

o



MNational Research )
Ecosystem Research Infrastructure Infrastructure for Australia

An Australian Government Initiative

1./ P
@ tern NCRIS s

We at TERN acknowledge the Traditional Custodians throughout Australia, New Zealand
and all nations. We honour their profound connections to land, water, biodiversity and culture
and pay our respects to their Elders past, present and emerging.

TERN is enabled by NCRIS.
Our work is a result of collaborative partnerships with many universities and research institutions.
To find out more please go to tern.org.au.
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