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Starkey (1943): from acid solutions 
(pH 0.2-0.7) containing 4% copper 
sulfate used in an industrial plant 
Ivarson (1972): from acidic uranium mine 
drainage water
Sigler (1974): from soil near a sulfur pile

Starkey
& Waksman (1943) 
first found 
Acidomyces 
acidophilus in 
extremely acidic, 
sulphate containing
industrial water.

STARKEY, R. L. and S. A. 
WAKSMAN 1943. Fungi tolerant 
to extreme acidity and high 
concentrations of copper
J. Bacteriol. 45: 509-519.



FISH analyses of five-way community, using 
Doh299 (Cy3 labeled, highlighting 
Dothideomycetes in red), and Eur1108 
(fluorescein isothiocyanate labeled, 
highlighting Eurotiomycetes in green) rRNA 
probes. 

There is significant nonspecific fluorescence 
in these images from the minerals (rounded 
objects) in the sample. Note that the 
Eurotiomycetes (in green) are branched in 
several places and that the Eurotiomycetes
are more abundant than the 
Dothideomycetes.

Acid mine drainage microbial communities contain microbial eukaryotes (both fungi 
and protists) that confer a biofilm structure and impact the abundance of bacteria 
and archaea.
Extremely acidic (pHs 0.8 to 1.38), warm 
(30 to 50°C), metal-rich (up to 269 mM Fe2, 
16.8 mM Zn, 8.5 mM As, and 4.1 mM Cu)



A Rhodophyta (red algae) lineage and organisms from the Vahlkampfiidae family were identified. 
The fungal 18S rRNA and tubulin gene sequences formed two distinct phylogenetic groups associated with the classes 
Dothideomycetes and Eurotiomycetes. 



Acidomyces acidophilus strain CBS 899.87 
B: Toruloid unbranched hyphae with melanised and thick-walled cells
E: Meristematic development of the hyphae
H: Chain of 1- 2- and 3- celled conidia



Molecular phylogeny based on SSU 
sequences indicating the positions of the 
clades in Dothideomycetidae; the 
described new genera were highlighted 
with coloured rectangles. 
The tree has been built with neighbour-
joining algorithm in ARB package with 100 
replications. 
Branches of the clades supported by a 
bootstrap value above 95 % are in bold.

Selbmann et al. 2008



Seawater: 3.5%
Dead Sea: 30-35%

Selbmann et al. 2008 Salterns of Sečovlje (http://www2.arnes.si/)



J. Bacteriol. 56: 679–681, 1948

Trichosporon cerebriforme



Galvanisation jar:
20% copper sulphate 
pH = 0.5





Toruloid unbranched hyphae with melanised and thick-walled 
cells, meristematic development of the hyphae



Toruloid unbranched hyphae with melanised and thick-walled 
cells, meristematic development of the hyphae



Branched hyphae



Chain of 1-, 2- or 3-celled conidia



Chain of 1-, 2-or 3-celled conidia







Lindau has described  Hormodendrum 
resinae (Cladosporium resinae) in 1907 
from the resin of the conifer Picea 
excelsa.

In the late 1930's several people had 
observed a brown mould growing on 
pieces of wood such as poles and 
railroad tiles impregnated with coal tar 
products (creosote) (Christensen et al., 
1942).

1939 an investigation was initiated by 
Christensen and his colleagues into the 
identity of this mould and its occurrence 
in nature. Their findings were published 
in 1942. 

The creosote or diesel or 
kerosene fungus

http://www.nzetc.org/tm/scholarly/Bio19Tuat02-fig-Bio19Tuat02_079a.html�


Studies on the ‘Kerosene Fungus’ Cladosporium resinae (Lindau) De Vries 
Tuatara: Volume 19, Issue 2, May 1972
Part II. The Natural Habitat of C. resinae 
by J. E. Sheridan, Jan Nelson and Y. L. Tan 
Botany Department, Victoria University of Wellington

The natural habitat of the fungus may be resinous bark and 
wood, from where it was isolated first. It not only to tolerates a 
far higher concentration of creosote and coal tar then other fungi, 
but is able to grow and reproduce with no other source of 
nourishment than in these environment.

Christensen et al. 1942: Hormodendrum resinae (Lindau), an 
inhabitant of wood impregnated with creosote and coal tar. Am J Botany 29: 552-58

Hormoconis resinae  Amorphotheca resinae  Asci and ascospores

Fürst 1999





RH + O2 + 2e- + 2H+ → ROH + H2O
R = CnH2n+1 = alkane

P450-monooxygenase system is responsible for oxydation of RH to ROH 

(H.-M. Fürst, Dissertation. TU Berlin 1999)

Walker et al. 1973

In the 1960's interest in this fungus 
revived with the implicating of 
Amorphotheca resinae in contamination 
of jet aviation fuels and in corrosion of 
aircraft tanks. 



Amorphotheca resinae can degrade alkanes (branched 
and unbranched), alkenes, cyclic alkanes and 
aromatic hydrocarbons, even ones difficult to digest.

Best growth on C10 to C18, no growth on C29 to C34

H.-M. Fürst 1999

C.C. Gaylarde 1999





Amorphotheca resinae, colony characters and anamorph micromorphology. A. 10-d-old colony on PDA. 
B. Micromorphology of conidiophores, showing acropetal conidial chains, ramoconidia, and conidia. 
C. Conidia.
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