give (within some degree of error) valuable information
for the domain state of lower coercivity minerals when
mixed in a rock with higher coercivity minerals. Com-
parison of these modified crossover points to crossover
points obtained using the normal methodology for
non-hematite-bearing specimens from the Red River
carbonates in the subsurface shows similar distribu-
tions. We also suggest that if the acquisition curves
are extended to at least 2000 mT, it will be signifi-
cantly easier to identify samples containing a mixed
population of low coercivity (magnetite or pyrrhotite)
and high coercivity minerals (hematite or goethite).
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Loess deposits in the northern hemisphere have
proved to be excellent magnetoclimatological archives.
Their southern hemisphere counterparts have been
much less intensively investigated. We report results
from a study of Argentinean loess exposed in three se-
quences in the city of La Plata, Buenos Aires Province
that span the last million years. Magnetic suscep-
tibility values span one decade (20-250x10_8m3/kg),
but hysteresis parameters, IRM acquisition and ther-
momagnetic curves all indicate a remarkably uniform
magnetomineralogy dominated by magnetite. Magnetic
susceptibility tends to be higher in loess than in the
inter-bedded paleosols. This favours the wind-vigour
model as opposed to the pattern resulting from pedo-
genesis. However, values of frequency-dependent sus-
ceptibility (F) differ significantly from either model:
at La Plata, F=3.5£1.2% (st.dev.)(n=130), at Kurtak,
Siberia (a wind-dominated site) F=0.84+0.4% (n=340),
and at Luochuan, China (a pedogenically-dominated
site) F=8.34+1.9% (n=111). These differences may
be compositional in that Argentinean loess contains a
large fraction of volcanic material. We are currently
pursuing this suggestion by grain-size and magnetic
separation studies on a ~100,000yr-old volcanic ash
layer embedded in a typical eastern Argentinean loess
profile. First results indicate that the ash has F values
ranging from 0.8% for the grains smaller than 63 pm
to 2.6% for the 100-140 pm fraction.
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Environmental magnetism is a rapidly growing re-
search field which often is tied technically to paleomag-
netism and rock magnetism investigators. The mag-
netic signals and the refinement of magnetic measure-
ment techniques of environmental materials (e.g. dusts,

soils or other sediments) are in the focus of enviro-
magnetists. For the characterisation of environmen-
tal processes, the magnetic properties are just one of
a variety of proxies such as sedimentological or geo-
chemical signatures. Hence enviromagnetic interpreta-
tion is strengthened by an interdisciplinary proxy ap-
proach, which is necessary to understand the complex
and still poorly known interaction between geological,
physical, chemical, biological and anthropogenic pro-
cesses involved in the production and transport of en-
vironmental materials. This was already recognized
by Gustaf Ising when he interpreted the susceptibil-
ity of varved clays in Sweden. Here we want to fo-
cus on the importance of more open-minded active co-
operation amongst all environmentalists. Cooperation
provides environmagnetists with better tools for inter-
preting their measurements. On the other hand, the
unexpensive, fast and non-destructive characterization
of environmental materials using magnetic methods of-
fers a unique possibility of monitoring natural and an-
thropogenic processes for a broad range of disciplines.
We plan to review the present state of enviromagnetism
using a few examples from different environments. We
will illustrate with a case study how forces amongst
environmentalists could be joined better when dealing
with problems of urban pollution.
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Environmental changes affect sedimentary basins,
inducing either clear (i.e. stratigraphic cycles) or sub-
tle oscillations in sedimentary sequences. The study
of past environmental changes requires determination
of reliable and sensitive proxies in sedimentary se-
quences at an appropriate resolution. Magnetic par-
ticles in sediments may be promptly detected, and
semi-quantitatively characterized, with non-destructive
magnetic measurements in specialized laboratories,
taking advantages of progressive developments in in-
strumental technology and analytical protocols. Envi-
ronmental magnetism developed as a viable and orig-
inal approach to the study of present anthropogenic
pollution as well as of past environmental changes. De-
tailed analyses of stratigraphic trends in composition,
abundance, grain-size and shape of magnetic particles
in sedimentary sequences were often successful in re-
vealing climatically driven signals at a wide range of
time scales and in pointing out analogies and differ-
ences in the response of various sedimentary basins to
past climatic and tectonic events. Some selected ex-
amples will be discussed in this talk. Diagenesis, how-
ever, is also liable to induce significant changes in the
magnetic mineralogy of sediments, compromising the
evaluation of original magnetic signatures. Bacteri-
ally mediated synthesis of new magnetic phases as well
as oxidation or reductive dissolution of iron in marine
sediments are widespread phenomena that needs to be
properly addressed in environmental magnetic studies.
In this talk, I will provide a personal perspective on
the challenges facing applications of sedimentary mag-
netic measurements to reconstructions of past climatic
changes and on the broad problems related to diage-
netic effects in sedimentary sequences.
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Magnetic properties are successfully used to assess
the heavy-metal adsorption capabilities of coastal sed-
iments in NW Spain. A double approach using ge-
ographically and vertically distributed data provides
a valuable insight into the response and evolution of
coastal systems under increasing anthropogenic pres-
sure, and a critical information for environmental man-
agement of these areas. The study is based in measure-
ment of low-field susceptibility of over 200 samples of
from the top 10 cm of seabed sediment of the Rias of
Vigo and Pontevedra in NW Spain (1 per square km).

2004 Joint Assembly JA175

The basic pattern showed a significant increase of sus-
ceptibility towards the open sea and away from pol-
luted continental influenced areas, mostly controlled by
sediment texture, provenance and local hydrodynamic
regime. Vertical variability of the susceptibility was
also studied in 80 samples (1 every 3 cm) obtained from
three 60 to 80 cm long gravity corers in the Ria de
Pontevedra. This showed a very strong decrease in sus-
ceptibility with depth related to the early diagenetic
evolution of iron oxides and oxyhydroxides. Further
analysis comprised measurement of basic hysteresis pa-
rameters, ARM, IRM, temperature and frequency de-
pendence of the susceptibility, sediment texture, anal-
ysis of major and trace elements, SEM and TEM inves-
tigation of the magnetic fraction. Statistical analysis
of all the available data showed a significant negative
correlation between elemental contaminants and mag-
netic susceptibility, ultimately controlled by wave cli-
mate that strongly drives the sediment distribution and
their early diagenetic path. This work underlines the
capabilities of magnetic properties to identify and as-
sess coastal processes conditioning the biodisponibility
of certain heavy metals, particularly in areas in which
there is a significant coupling between the hydrody-
namic and geochemical processes. Special considera-
tion will be given to the dissolution and nucleation of
relevant magnetomineralogical phases during the early
stages of diagenesis.
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Magnetic susceptibility measurements can provide a
useful indicator of anthropogenic effects in lake basins,
including the onset of land clearance, forest fires, soil
erosion and as a proxy for estimating contaminant lev-
els in sediment. Susceptibility is commonly measured
on whole or split cores, or on core sub-samples, but cor-
ing can be expensive and time consuming where a large
number of profiles are required to correlate and map
sediment volumes. Post- sampling mineralogic changes
in cores are also a potential concern. An alternate ap-
proach investigated in this study is to obtain near con-
tinuous in-situ measurements of sediment volume sus-
ceptibility (k) using a probe driven into the lake bot-
tom. An inexpensive proto-type probe was constructed
using a Bartington MS2-F sensor mounted in water-
proof housing with an extendable 10 m handle. Sev-
eral calibration runs were made in a laboratory test
column to determine the probe response characteris-
tics and repeatability. Testing showed that the ef-
fective sensing volume is a 0.8 cm radius around the
probe tip and that edge effects from sensor shoulders
are negligible. The probe was then used to measure
the thickness and distribution of a post-colonial sed-
iment layer in a shallow coastal lagoon (Frenchman’s
Bay) in western Lake Ontario. Volume susceptibility
profiles were collected at 40 locations by driving the
probe up to 2.5 m into the lagoon bottom sediments
at 2 cm measurement intervals. The in-situ volume
susceptibility profiles were then compared with volume
and bulk susceptibility measurements obtained on 10
vibracores extracted from the lagoon. The probe mea-
surements showed comparable resolution to the core-
derived data and closely paralleled the core suscepti-
bility curves. The base of the post-colonial sediment
layer was identified by an abrupt increase in magnetic
susceptibility at 0.5-1.5 m depth. The marker horizon
was correlated across the lagoon and the thickness and
volume of the anthropogenic layer was estimated. The
results demonstrate that in-situ susceptibility measure-
ments using a sediment probe can provide a rapid and
highly repeatable method for correlating shallow strati-
graphic boundaries within unconsolidated lake bottom
sediments.
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