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Introduction 

Very little is known about the type and diversity of cryptogams (lichens, liverworts and 

mosses) at Hillgrove mining lease south of Kanmantoo. A survey was conducted during June 

and August 2015 to collect and identify the dominant species that occur on rocks and soil in 

the remnant mallee vegetation. A comparison survey was also conducted in Frahns scrub 

approximately 7 km east of Kanmantoo. 

 

Beneficial role of cryptogams 

Lichen cryptogams colonise bare rock surfaces, soil and vegetation and once established tend 

to facilitate soil formation by weathering rock structure physically and by penetrating the 

surfaces with fungal filaments. These structures chemically erode the substrate with the acids 

they produce. The lichens upper surface also traps wind-blown dust and plant material that 

forms a substrate for their development and further facilitates the establishment of liverworts, 

mosses and small herbs.  

In the low rainfall area around Kanmantoo, lichens, liverworts and mosses can colonise soil 

surfaces and protect them from wind and water erosion e.g. the lichen Diploshistes 

thumbergiannus (Figures 1 & 2). This lichen forms a calcium rich crust on the soil that 

resembles bird droppings with some reaching 20 cm in diameter. Lichens, liverworts and 

mosses support a rich assemblage of small animals and many live in channels and burrows 

that aerate the soil allowing water to penetrate to lower levels (Edridge et.al. 1997 p13). 

Lichens, liverworts and mosses can undergo desiccation and intermittent drying. On 

moistening they rapidly recover their normal form. Lichens and mosses growing on soil or 

rock tend to become covered with grains of sand or dust. During dehydration and rehydrating, 

the leaves tend to throw off the grains, this reduction in size and expansion enables them to 

survive from being buried in the soil (Catcheside 1980 p21). Dried cryptogams can survive 

adverse conditions and their spores in the soil can rapidly grow and pass to maturity when 

moisture is available (Catcheside 1980 p 20). This ability means that in their dehydrated 

form, they can be harvested, and after reconstitution, used to re-inoculate barren areas of soil 

in mine rehabilitation sites.  

 

Aim 

The area of this study involves the identification and abundance of lichens, liverworts and 

mosses and their potential to be used as a soil inoculum. This process will facilitate the mine 



site soil rehabilitation process and allow the succession and growth of native plants species. It 

has been proposed that harvested collections of lichen, liverwort, and moss propagules could 

be incorporated with native grass seed along with a hydrated-polymer sicking agent and 

sprayed onto soil after mining is completed (John Crocker, pers.comm. 2015).  

To gain a comparison of what the vegetation at Hillgrove mine site was once like, a second 

native stand of mallee vegetation was examined for cryptogams at Frahns scrub. This 

remnant vegetation is located 8 km east of the mine site and may be a reservoir of 

cryptogams for revegetation of Hillgrove mine site. A number of collections were identified 

from this area with the possible aim of using them for re-inoculation. 

 

Methods 

Transects were made along tracks and vegetation stands and cryptogams were photographed, 

GPS records taken and voucher specimens stored in envelopes. An assignment number and 

date of collection, type of substrate and elevation for each specimen were noted.  

Specimens were later examined microscopically and sketches made of the whole plant form, 

leaf structure, midrib presence or absence, cellular structure and presence and of sporophytes 

capsules, spores and vegetative structures recorded. These features were them used to key out 

the relevant species noted in Tables 1 and 2. 

 

Results 

In the Hillgrove remnant vegetation the lichen species; Diploschistes thumbergiannus is 

established and forms a calcium rich crust which holds the soil together (Figures 1, 2). A 

similar crustose lichen species Lecidea spp. with black fruiting structures was also found at 

Frahns scrub (Figure 3, 4).   

 The thallose liverwort; Asterella drummondii was found amongst mosses on the access track 

near Gate 3; north of the main excavation pit. It was also found in Frahns scrub colonising 

sheltered soil microsites (Figure 5). It prefers well drained hill slopes where moisture 

concentrates after rainfall (Eldridge and Tozer 1997 p67).  

At Frahns scrub the uncommon moss species Goniomitrium enerve was found on bare soil 

near crustose lichen colonies (Figure 6). A mature moss species at Frahns scrub; Bryum 

torquescens was identified with spore bearing structures (sporophytes), see Figure 7. 

The majority of cryptogams identified at Hillgrove mine site were growing on soil (8 species) 

while one lichen species; Neofuscelia spp. (Figure 9) was found growing on rock. One 

unidentified green algal species north of the mine site found was forming a dense mat on a 

soakage pond (Table 1). 



The number of cryptogams growing on soil at Frahns scrub was 12 with one lichen species; 

Teloschistes sieberianus growing on bark (Figure 9).  

Many of the lichen species in Frahns scrub were growing on bare soil and liverwort and moss 

species were growing in semi shade near grass clumps or the shaded areas under trees and 

shrubs (Figure 10). 

Figure 1. The location at Hillgrove mine site where the crustose lichen Diploschistes 

thumbergiannus occurs (white areas in foreground). Date 2-7-2015 

 



Figure 2. The thallose lichen Diploschistes thumbergiannus at the Hillgrove mine site 

Figure 3.  Frahns scrub near road, 2 km from Frahns Homestead. Date: 31-7-2015 

 



Figure 4. Crustose lichen Lecidea spp. with black fruiting structures, Frahns scrub 

 

Figure 5. Asterella drummondii growing on access track near Gate 3. Hillgrove mine site 

(developing spore bearing structures can be seen as green spherical swellings). 

 


