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The advent of virtual reality technologies and 
multi-scale 3D modelling in combination with 
geological mapping has allowed never before ex-
plored perspectives of geological outcrops [1].  
 
This research focuses on building a comprehen-
sive virtual field trip (VFT) of the c. 3.48 Ga 
Dresser Formation North Pole Dome, Pilbara Cra-
ton, Western Australia. Extensive and detailed 
mapping, petrological and geochemical data from 
the Dresser Formation suggest that the environ-
ment was associated with volcanic hot springs on 
an exposed land surface [1,2].   
 
The VFT demonstrates this palaeoenvironmental 
model showing how the depositional environment 
evolved spatially and through time. It includes 
immersive geological outcrop visuals, photo-
grammetric imaging (3D models), and integrates 
detailed scientific observations from the macro- to 
the micro-scale i.e. outcrop to thin section, re-
spectively (Figure 1). Results aim to: 1. Enhance 
the depositional model for the Dresser Formation, 
developing a better understanding of the relation-
ship of some of Earth’s earliest convincing evi-
dence of life to hydrothermal fluids and; 2. Pro-
duce an interactive and immersive learn-
ing/educational tool - by way of a VFT - that can 
be used in online, face-to-face teaching, and as a 
research tool.  
 
The principles and practices of the VFT can be 
applied to other geological sites and, perhaps, 
Mars. The VFT serves as an educational tool and 
as a visual aid in communicating science and ear-
ly life on Earth as well as providing assessment 
for the use of immersive environments in educa-
tion and scientific research. 
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Figure 1 | A. Map of the Dresser Formation within the 
Virtual Field Trip showing sites containing multiple 
360o panoramas that contain detailed multimedia such 
as 3D models, photographs, micrographs and geo-
chemical information. B. 3D model of stromatolites. 
FoV – 3 m. C. 3D model of local outcrop. FoV – 100 
m.  
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