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i blc maagcaerc Lo Shot valce

The eecurrence, in pipellnee carrying freshwater, of
e s grobiologiesi ot r‘—a*; ae chewed het e ah'arrd
a ﬁep061t contalnlng 30-110% manganese, has been 1nvest1-
Tolonie & of R gizniticAnre L o pFCAWsIng moarsnses?
gatea in Tasmania. Heavy dep051ts form rapidly in pipe-
C-oced e 1n Tesuenina, Pie cglGo®ier and &« hcul dion ey
lines carrying Lake Kzng William water while those carrylng
"""" pangse L+ ectrtoail-d Lo o gus s lred, Bnad) oy BEYTTTI W
Great Lake water remaln free from deposits over 1ong
o7 A pangd ;- ;n;,(_:r'r gt i);r* A E ALETSalvam vRe PR Ly
perlods. '

14

aﬁn epparetus was des1gned for studying the problem .
on-a laboratory scale and it was proved experimentally
™ D L

that the manganeee dep051ts are in1t1ated by mlcroorganlsms.

b

The 1ack of deposite in pipelines carrylng Great Lake.
wvater resulte from 1ack of available manganeee in the
water, since addition of soluble mangenese causes a
dep051t to form.

Lake King Williem.waemshown'to be unstratified and
oxygen-saturated throughout the year so that solution of
manganese by anaerobic processes in the hypolimnion is
not likely in this lake, It was suggested that the
soluble manganese in Lake King William originates from
solution in the catchment area, probably by formation of
manganese chelates with the humic waters seeping from the

Gymnoschoenus plains which surround this lake. Lack of

this vegetation type around Great Lake, or lack of the

soil type vhich supports it, possibly explains the lack
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43

i
of soliblesmahganeseldn thatl water, cosiawent oF
F'““Mib?obibiﬁ@ibal‘é&aminhtibnﬁl%hoﬁéd”%ha%”%héﬁbhlamyao-
pasteria aresofonolgighificance”invprod ueing! manganéses ©
depositslin Tasiiania,'*The oxidationrandl deposiltion’ of
manganeseﬂislatmriﬁuteﬂ?tb-aﬁstalked,ibuﬂainbﬁbhétéiiﬁm

of -the’ genus Hyphomicrobium: “This ofganism’ was shown to

bevwidely aistributea-iﬁ‘Taémania-anaf3190ft01be?responsible
for manganese deposits 'in pipelines in Queensland., <The
orgenism has been isolated in pure culture and found %o

be very pleomorphics It exhibits a range of variation

spanning two described genera (nghomicrobium and

Pedomicrobium) and it is suggested that the latter genus
is invalid. In its ultréstructure, the organism resembles
other investigated strains of Hyphomicrobium but it may
differ in possessing many flagella-like oOr fimbrae~like
appendages. The possible significance of these as organs
of attachment is considered. The attachment of cells to
the pipe surface is considered in terms of electrostatic
attraction and production of holdfast material. Electro-
phoretic studies indicate that the Hyphomicrobium cells
are negatively charged so that attachment by direct

electrostatic attraction is unlikely.

A pipeline is considered in terms of a continuous
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,;6h1turecﬁesselsyg;whlch\aﬁselectxveqenrlchmentgof,

il e
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A :

= ﬁéﬁganese-oxi@izing:bacteria,occurs.pﬂ-ﬁne;internalu
i, gdrface, iThHe ‘morphology .of these-organisms.is digcussed

'; inifélatioﬁsto}theirZefficiencyfin colonizing -the pipe

surface .and~in. oxidizing  manganese. It is likely that .
thecurious morphology and mode of reproduction of i :
hyphomicérobia -accounts for their efficiency in producing,
dr-coexisting with, the manganese: oxides they produce.

Ty

B. 'HISTORICAL REVLIEW

P

1. The history of the problem of manganese'in the

water supply industry

The year 1906 seems to be the time at which the
presence of manganese in potable waters became widely
recognised as a serious problem for water engineers. In
that year, flooding of the Oder River Valley caused the
manganese content of the Breslau water supply to rise to
228 mg/l1, and the water became unusable. The Breslau
experience was by no means the first but it was of such
proportions as to focus world atiention on the presence

of manganese in waters (Zapffe, 1933).

Although manganese was discovered as an element in
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