
Thirlmere Lakes Research Program  (TLRP) 
Community Science Day 2021

Wednesday 16 June 2021  
Picton Bowling Club, 10 Cliffe St PICTON NSW 2571

For more information and updates on the research program go to:

https://www.environment.nsw.gov.au/research-and-publications/our-science-and-
research/our-research/water/freshwater-and-wetlands/thirlmere-lakes-research

For inquiries or to help with the research contact: 

Martin Krogh, Water, Wetlands, and Coast Science Branch, Science Division, DPIE
Martin.krogh@environment.nsw.gov.au

8.30 Registration

9.00 Introduction Phil Lamrock, Cormal Environmental

9.10 Welcome to Country Aunty Glenda Chalker 

9.20 Opening Tim Pritchard, Director Water, Wetlands and 
Coasts, DPIE

9.30 What’s been happening lately at 
Thirlmere Lakes

Martin Krogh, WWCSB, DPIE

9.45 Geology, hydrogeology, and geological 
structures of the Thirlmere Lakes 
National Park

W Timms, T McMillan,3, K David, Titus 
Murray, M Andersen, UNSW

10.00 Digging down under at Thirlmere lakes Tim Cohen and Matt Forbes, UOW

10.15 Decoding the variable water chemistry 
around Thirlmere lakes to explain their 
drying

Mark A. Peterson, Catherine Hughes, Stuart 
Hankin, C. Dimovski, Jagoda Crawford, Karina 
Meredith, Dioni Cendón , ANSTO

10.30 Shallow groundwater-surface water 
interaction at the Thirlmere Lakes

Martin Andersen, Kirsten Cowley, Christian 
Anibas, Gabriel Rau

10.45 Current and future climate drivers at 
Thirlmere Lakes

Will Glamore and Fiona Johnson, UNSW

11.00 MORNING TEA

11.45 Citizen Science and Lepironia genetics Joanne Ling, WWCSB DPIE
Samantha Yap, RBG

12.00 Water quality and Zooplankton Yoshi Kobayashi, WWCSB DPIE

12.15 NPWS update Glenn Meade, NPWS DPIE

12.25 LUNCH

1.15 Panel discussion and questions Phil Lamrock, Cormal Environmental

1.55 Closing remarks and summation Tim Pritchard, Director Water, Wetlands and 
Coasts, DPIE

2.00 Networking and Afternoon tea

2.30 Finish

https://www.environment.nsw.gov.au/research-and-publications/our-science-and-research/our-research/water/freshwater-and-wetlands/thirlmere-lakes-research
mailto:Martin.krogh@environment.nsw.gov.au


Geology, hydrogeology, and geological structures of the 
Thirlmere Lakes National Park

The project’s objectives were to: 
1. Map the geology of sediments and rock masses in the Thirlmere Lakes 

National Park region  
2. perform non-invasive geophysical surveys of sediments over a large 

spatial extent
3. produce a 3D geological model and 2D cross-sections of the deeper 

geology. 

Key points:
• Analysis the 3D geological model of the deeper geology revealed a high 

probability of a juxtaposition window that could provide a potential 
pathway for groundwater flow. However, the strike direction of the major 
fault induced fold zones did not intersect the mined longwall panels at 
Tahmoor Colliery or the associated subsidence zones.  

• Additional lineaments were identified which intersected with the 
subsidence zone of the mine do not occur near Thirlmere Lakes. 

• No evidence was found to classify these lineaments as volcanic intrusions 
nor displacement demonstrated to indicate geological faulting. 

• The absence of evidence is not evidence of absence, and linear geological 
features will exist at these locations but have not been identified in this 
project. 

• The geological mapping of Thirlmere Lakes National Park presented no 
evidence that the lakes have been directly impacted by the effects of 
mining through hydrogeological processes.

• This project did identify the heightened risk that geological structures can 
pose to groundwater assets within greater coalfields.

W Timms1, T McMillan2,3, K David2,3, Titus Murray4, M Andersen2,5

1School of Engineering, Deakin University Geelong, Australia, 2Connected Waters Initiative, 
UNSW Sydney Australia, 3School of Minerals and Resources Engineering, NSW Sydney 

Australia, 4Southern Highlands Structural Geology, Sydney, Australia, 5School of Civil and 
Environmental Engineering, UNSW Sydney, Australia 

NOTES / QUESTIONS



Digging down under at Thirlmere lakes

Tim Cohen, Sherborne-Higgins, B., Swallow, E.; Francke, 
A., Forbes, M., Hatherly, P. 

University of Wollongong, Wollongong, NSW 2500, Australia

A range of geological, geo/biochemical, geophysical and palaeoecological 
techniques across 347 m of core and drill-hole data reveals a long history of 
Thirlmere lakes. The main findings of the deep drilling and the seismic 
research has shown that the depth of unconsolidated material is greatest at 
the Lake Nerrigorang end of the Thirlmere lakes and is in the order of 30 – 40 
m (268 – 282 m AHD), whilst at the Dry Lake/Lake Gandangarra end the 
depth of fill is ~15 m (295 m AHD). The age of the lacustrine and alluvial fill 
within the Thirlmere lakes is at least 300,000 to 500,000 years, but this 
represents a minimum age as these dated samples come from one third to 
half the depth of the valley fill sequence. The Thirlmere lakes have become 
separate lakes via alluvial fan aggradation and the chronology would suggest 
that the lakes have become distinct and separate water bodies since the last 
interglacial (e.g. since 125,000 years ago). The modern Thirlmere lakes 
attained their current state 12,000 years ago and our data shows that lakes 
completely dried 21,000 to 12,000 years ago. Prior to this last major drying 
period Thirlmere lakes has a long history of permanent water.

NOTES / QUESTIONS



Decoding the variable water chemistry around 

Thirlmere lakes to explain their drying

Mark A. Peterson, Catherine Hughes, Stuart Hankin, C. Dimovski, Jagoda 
Crawford, Karina Meredith, Dioni Cendón

Australian Nuclear Science and Technology Organisation (ANSTO), Sydney Australia

TLRP5 is Australian Nuclear Science and Technology Organisation’s (ANSTO) portion of 
the wider Thirlmere Lakes Research Project, 2017-2020. The objectives of TLRP5 were 
to use hydrogeochemical and isotopic tools to:
• Characterise the hydrogeochemical and environmental isotopic signatures of rain, 

surface flow, lake waters and accessible groundwater in the immediate area of 
Thirlmere Lakes; and 

• Use these signatures with apparent groundwater ages to investigate possible loss 
pathways, viable connections and net flows between distinct sample sites and times. 

The lakes develop distinct signatures between refilling events, showing a lack of 
significant flow connections between each other during extended drying. Evaporation 
and transpiration dominated losses across all lakes during the drying period that 
persisted until early 2020. However, there also remains a significant component of loss 
from each lake to groundwater, and possibly via neighbouring lakes in the case of the 
higher Lakes Baraba and Gandangarra according to Cl/Br ratios. Some surrounding 
shallow groundwaters incorporate losses from the lakes over years or decades, while 
others show fresh or mixed groundwater adjacent to the lakes. Groundwater loss 
proportions appear to be different from each lake, though all lakes and groundwater 
levels declined at very similar rates, excepting a more resilient Lake Baraba.  Despite 
apparent groundwater losses from Baraba, groundwater inflow or throughflow also 
seems persistent in its chemistry. It therefore retained higher water levels and less 
evaporated signatures much longer than all other lakes. Baraba also showed elevated 
radiocarbon that may be associated with groundwater throughflow. In comparison to 
Baraba, lower adjacent groundwater levels and less inputs to other lakes have 
contributed to their faster drying. Apparent groundwater ages, isotopes and chemistry 
show that most sampled deeper (>20 m) groundwater at the lakes and within the 
region was predominantly distinct from lake and shallow groundwater, so no strong 
flow connection was found. However, isotopic and tritium signatures indicate the deep 
(~80 m) Couridjah bore might contain up to 10% contributions from evaporated lake 
signatures from the latter part of last century. In contrast, groundwater sampled from 
the Tahmoor Mine roof was very old, unevaporated and chemically distinct from the 
lakes, therefore not derived from modern lake leakage. Possible lake management 
responses include limiting the increasing regional drawdown of groundwater. This 
would reduce rainfall thresholds required for initiation of runoff and shallow 
groundwater contributions into the lakes.

Tiny dwellers in Lake Nerrigorang and Lake Werri Berri

Tsuyoshi Kobayashi1, M Krogh1, H Ii2, RJ Shiel3, H Segers4, J Ling1, T 

Pritchard1

1Science, Economics and Insights Division, Department of Planning, Industry and 

Environment, PO Box 29 Lidcombe, New South Wales 1825, Australia; 2Department of 

Environmental Systems, Wakayama University, Sakaedani 930, Wakayama 640-8510, Japan
3Ecology and Evolutionary Biology, DX650312, University of Adelaide, South Australia 5005, 

Australia; 4Royal Belgian Institute of Natural Sciences, OD Nature, Vautierstraat 29, B-1000 

Brussels, Belgium

Water-level fluctuations can have significant effects on lake biological 

communities. As part of the ecological study of Thirlmere Lakes, we 

examined over one year the water quality and species composition and 

richness of aquatic microinvertebrates (Rotifera, Cladocera and 

Copepoda) in Lake Nerrigorang and Lake Werri Berri, with reference to 

lake water level. We found a marked difference in water quality between 

the two lakes, with more variable conditions in Lake Nerrigorang. 

We recorded a total of 66 microinvertebrate species, including the first 

Australian record of one rotifer species and the first NSW records of three 

rotifer species. There was a significant positive correlation between the 

species richness of microinvertebrates and lake water level but only for 

Lake Nerrigorang. Although the two lakes are closely situated and thought 

to be potentially connected at high water levels, they show distinct water 

quality and the effect of water-level fluctuations on aquatic 

microinvertebrates seems to differ between the two lakes.



Genetic insights into Lepironia articulata in 
New South Wales

Joanne Ling, Samantha Yap and Maurizio Rosetto
NSW Herbarium Royal Botanic Gardens

Lepironia articulata Grey sedge is a distinguished species distributed across 
all lakes at Thirlmere National Park. How it came to be at the lakes is 
unclear, nor do we know the extent of its clonality because the species is 
capable of reproducing asexually (through rhizomes). Hence, a genetic 
investigation of Lepironia was conducted, focusing on the populations at 
Thirlmere Lakes, Gandangara, Werri Berri, Couridjah, and Nerrigorang, but 
also including comparative observations from eight other sites along the 
NSW coast up to Byron Bay.

Key points:
· Lepironia from Thirlmere Lakes were highly genetically distinct from 

other populations in NSW.
· The genetic variability within the Thirlmere Lakes is very low 

compared to those within other NSW populations,.
· Despite the low genetic variability, genetic distinction between the 

lakes exists, with the highest genetic diversity at Lake Werri Berri 
whereas the lowest was at Lake Nerrigorang.

Shallow groundwater-surface water interaction at the 
Thirlmere Lakes

Martin S. Andersen1, Kirsten Cowley1, Christian Anibas1, Gabriel Rau2

1Water Research Laboratory, School of Civil & Environmental Engineering, UNSW Sydney, 
NSW 2052, Australia; 2Karlsruhe Institute of Technology, Germany. 

Water levels in the five Thirlmere Lakes are known to have fluctuated over 
time, but little is known about how much of these fluctuations are caused by 
interactions with groundwater. We aim to identify controlling factors of shallow 
groundwater-surface water interactions by investigating groundwater levels 
and the structure of the lake beds. Prior to the 2018-2019 drought we 
measured lake water and groundwater temperatures over time to determine 
water flow paths between the lakes and underlying aquifers. A monitoring 
network was established to provide detailed information of the groundwater 
levels around the lakes. During dry periods downward hydraulic gradients from 
the lakes into the aquifers below are persistent. During significant rainfall 
events there is evidence for some groundwater inflow to some of the lakes 
during months following an event. The establishing of the monitoring network 
also allowed for the mapping of the shallow unconsolidated aquifer/aquitard 
sediments. The variation in the sedimentary sequences indicates generally low, 
but variable connectivity to groundwater. Heat tracing analysis illustrates 
stagnant to small downward leakage to groundwater. Hence additionally to 
evaporation, some lakes have a small groundwater loss. With falling lake water 
levels, this downward flow is likely to be decreasing as the surface water gets 
confined to areas over low-permeable material (peat and clay).



Current and future climate drivers at 
Thirlmere Lakes

Will Glamore and Fiona Johnson
School of Civil and Environmental Engineering, UNSW Sydney, Australia, 2Water Research 

Laboratory, UNSW Sydney, Australia

As part of the Thirlmere Lakes Research Program, a detailed surface water 
balance model was constructed for each of the five lakes. The knowledge gaps 
that were addressed in constructing the model included detailed bathymetry and 
topographic surveys of all five lakes, site ET measurements using a variety of 
approaches, a new method to process remotely sensed Landsat data to construct 
a historical time series of water levels from the late 1980s, a conceptual model of 
the surface water hydrology integrating knowledge from other TLRP projects and 
a numerical water balance model, including an isotope constrained version that 
considered the partitioning of evaporation and transpiration within the lakes. 
Given that historical climate variability can explain the majority of the water level 
variations over the last century, the impacts of anthropogenic climate change are 
an important risk to understand the future vulnerability of the system. The 
numerical water balance model is now being combined with NARCLiM
simulations and a scenario-neutral climate change impact assessment approach 
to understand plausible future changes in the system.

Citizen scientists ground truth wetland 
vegetation using mobile devices

Joanne Ling
Water, Wetlands, and Coast Science Branch, Science Division, DPIE

Traditionally, species discrimination for floristic mapping requires intensive field 
work and ground truthing which is labour intensive, costly and time-consuming. 
There are many vegetation mapping techniques noted in the literature and few 
examples that focus on citizen science efforts to map vegetation. With these points 
in mind, we trialled a citizen science program in 2020 for citizen scientists to assist 
with the ground truthing of common wetland species with the use of mobile 
mapping technologies and participatory GIS data collection.
Key points:
• Data from this program has helped validate the location of trees and shrubs 

that encroached the lake while it was in a dry successional state
• This method helped in the validation of vegetation types for aerial 

photography
• Wetland vegetation in TL is dynamic and changes over time depending on the 

hydrology
• Friends of Thirlmere Lakes (FOTL) is an ideal citizen science group to continue 

this work
• Main limitation is the processing of the data and photographs, and dedicated 

devices.


