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i 1981, when I Perer Franzmann
tried 4 new technique for separating
bacteria from water, he was
overwhelmed with new bactera species
U'nul then, his view ol this microscopic

world had been limited by rechnology

Sinee then, the biggest hurdle has been
time

his PhD studies

Before
Franzmann discovered two new genera of
ATR1}] _\.'.]':L|||=:|; |'.l\."|IL|'l.1 in dams in southern
Queensland. He then put time to good
use, embarking on a fscinating bacrerad
journey araund the globe, cxploring
waters as distant as Antarcnica, Germany
and Perth

Foday he s based in Perth, with
CSIRO)Y Land and Water, working in an
nterdisciplinary team on the biorem
ciiation of environmental contaminants
His mamn mussion is to research premed

non of groundwater and soil |_|.1||IIrI||||

by ¢creanng condittons thar encourage
Baciena 1o CONSmme contamnants such as
petrol, dicsel and pesticides, tuming them
mto mnocuous by-products such as

carbon dosude

Bacteria need oxveen and three kinds
of tood (phosphare, nitrogen and carbon)
as well as energy to sueceed,” Frangmann
SAV'S

Onvien and the fisst two nutnents arc

g and tertilis

taken care of by acrati

= them w where

the sol, although

mierabes 15 not

they are needed by
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twavs easy. The "l_’f.’lll and diesel prowide
the carbon and energy. Under optuimuam

conditions, bacteria will increase in

numbers, which accelerares the break
down o petroleum  products. The
remediation team then tracks the process

over time by momtoring the biomass of

the bacteria, the disappearance ol
petroleum  products, and oxvgen
|'|'Z|n\i"||.1r| damd mitrogen levels

Bactena are not fussy carers and can b
encouraged o munch throongh o muol
tude of compounds, including many
pesticides. Franemann and lus colleagues,
by carctully measuring the breakdown

rates of different pesticides i sonl profiles

ithove proundwarer,

i
decide which pestiade, and how much

can be used above urban and wultural

groundwater supplics, New projects are

ncreased

also exnminming, the possibiliy o

bacterial  destruction of  pesticide

contamination using the rechniques

1
emploved tor petrol cleanup

I." |]IL' (BARRRLY |!!.|!!‘-|"I|., MACICrd can

alsoy e psed to break down undesirable

by-products such as ¢yvanide, and to

extract ninerals trom or
Bactena lacilitare the oxidation of sullfin
and iron through the process of bacterial

leaching or bio-oxidaton. Reactions thar

(our -|I!J'Ir1!_‘, this process release eneres
uscd by the bacteria tor cell maimenance
md growth. They also release precious
! he ore

Ahove: An ice-covered flord in the Vestfold
Hills region of Antarctica, with the Antarctic
ice cap in background. The Vestlold Hills is a

largely ice-free coastal region of Antarctica

and cont

ns three fjords and in excess of 300
lakes. Microorganisms are the dominant (and

often only) organisms in each,

Inset above: Peter Franzmann takes samples
from Ace Lake through the ice plug. Ace
Lake is one of the few Antarctic Lakes that
contains methane and the archaebacteri

m

Methanococcoides burtanil.

1 S boomidation MITNe Conpsinies

can treat marginal mincral deposits that

'.!Iln.i(.! CONYVENTIONAl Proccssing wiaon %
rejected. The ‘.l'\:"ll".lll'l has been vsed
the gold mdustry lor some vears with two

IS 11 1.'\\_'\.'-..'“ \.|‘

commercixl pl
Interest i ological base metal extrac
ton 1s meeeasing i Australia and overseas
for the extraction ol copper, |,|s|‘\-.t|I .I.E1<i

nickel from sultide ores. Franzmann s

involved an rescarch aimed ar berter
understanding the fundamental reacnions
and the role of microbes dus brica
(.'.'\.-'ll-l:i'.'fl }'J!l\.t‘-'\ 1 VArtokls q_:|l.'|:'|iq_,l,| .I,:]\I_

physical environments
Alsa of interest to minmg companics
are bacteria that ear evanide, a chemical

id from low ."'-"1‘ LRI IS

used o exrrac

and thioevamate, a byproduct of process
Cyamide s ¢ APCIISIVE, SO0 ITNNCTS 1Cineye as

MUCh as poOssible 1or re-usc

However

some cvanide and thiocvanate 15 lost to



Antarctic
Streptomyces
species produce
antibiotics that
induce zones of
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directed by Dr Chris Barber.
Franzmann was recently appointed

clearing in a ‘lawn’
of susceptible
indicator bacteria

Seanning electronmicrograph of Methanococcoides
burtenil, the first methane-producing
archaebacterium isolated from continental
Antarctica.

tailings dams. The challenge is to ¢n
courage bacteria at mine sites 1o increase
their activity so as to reduce cyvamde and
thiocvanate to levels thar pose mimmal
nsk to the local environment

As the pracrical applicatons ot bacteria
increase, so oo does the workload of
scientists who understand how to drive
bacterial systems. Franzmann passes on
his knowledge, skills and enthusiasm to
voung microbiologists through lecturing
and supervising post-graduate students at
the University of Western Australia and
Murdoch University.

These links between universities and

CSIRO are formalised through the

Centre for Groundwarer Studies, which is

manager of the Perth node of the
centre which was formed in 1991
1o rase the pre sfile of groundwater

issues in Australia

Captivated by microbes

When Franzmann began his scien
tific study he speciahised in o
chemistry, He only chose a micro
biology subject as a sideline, 1o
learn about culturing bactena for
use in biochemical investigations,
But by the end of s ondergradu
ate years, Iranzmann was captivat
ed by microbes and their affect on
world chemustry., Understanding
that ‘the world is the way it is
because of microbes’ excited him,

‘Microbes make the nitrogen in
the atmosphere, are the only
producers of methane and the only things
that fix nitrogen and maobilise much of
the phosphate,” he savs. Franzmann was
s thrilled by the role of microbes in the
environment that he swirched o a double
major in microbiology and biochemastry,

When Franzmann finished his studics
he headed south from the warmth of
Queensland to continue his work at the
bottom of the tood chain. A limnologisr,
Harrv Burton, had observed an unusual
chemical stranfication in a lake in
Antarctica’s Vestfold Hills. It could only
be explamed by bactenal acovity, and so
arrived Franzmann, as an Australian
Rescarch Council Fellow,

Franzmann’s microbial perspective on
Antarcrica shifts the tepical seal and
penguin-dominated view to the
biodiverse microcosm of bacteria.
*Away from the narrow coastal strip
at Antarctica the only life forms are
bacteria, lichens and fungi,” he says.

Franzmann's work revealed that

Antarctica had a bacterial bio

—

diversity different to ¢lsewhere in the
world. He discovered many new species,
which are now being studied by AMRAD
for uses in biomedicing, for production of
annbmotcs and ann-cancer drugs

*Apan from their diversity, bacteria in
the Antarctic are different in thar the rates
of microbal-drven processes such as the
reduction of sulfate to sullite, are ternbly
slow,” he savs.

While 1n

isolated and tested manv bactena to find

Antarctica, Franzmann

out what temperatures they preterred. He
found their optimal temperatures were
penerally about 25°C, *a remperature
these bacteria had not experienced in
Antaretica for thousands of years’.
Franzmann’s results suggested that *on an
evolutionary timescale, Antarctica hasn’t
been a cold environment for a long tme’
This conclusion strengthened the carlier
discovery of fossil wood in the trans-
antarcne, dated ar thréee mullion vears ago.

Bacteria were not the only life forms
working at sub-optimal temperatures in
the Amtarcric. Franzmann found ficldwork
there very slow Sampling involved
drilling through the ice, and frozen water
samples had to be thawed for analysis.
Most ficldwork was done without tech
nical support. It may have scemed slow to
him, but Franzmann’s achievements in
Antarctica and microbiology were
recognised worldwide.

In 1984 he was awarded the Anarcuc
Service Medal, In 1987, the World Fed
cration of Culture Collections awarded
him the inaugural Skerman Prize for
contributions to microbiology by a
microbiologist under 35, In 1994, he
receved the Frank Fenner Researclh Award
by the Australian Society for Microbiology
The crowning glory came in 1995 when
the Governor General of Australia awarded
Franzmann the Australian Antarene Medal
for his outstanding service in Antarctica,

Far left: Drilling is used to map and study
the pollutants and microbial populations in
groundwater and contaminated sites.

Left: Diesel floating on groundwater
collected from a bore in a contaminated
site. After removal of free floating diesel by
pumping, the microbial populations is
encouraged to degrade the rest by pumping

in fertiliser and air.
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