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Here we report the occurrence of the Fe-rich con-
cretions containing abundant angular quartz grains in
the vicinity of Taihu Lake, Southeast of China. We
propose that the Fe-rich concretions of Taihu lake
were formed in the eject plumes by airbursts ~7-8
thousand years ago.

Background: Taihu lake is a big lake, about 65 km
in diameter; the water is very shallow and its deepest
part is only 3 meters. The lake is very flat with a very
gentle slope. The bottom of the lake is very young
with a hard loess layer which extended to vicinity area,
dated to only 11k to 12k years ago. Taihu lake is the
third largest freshwater lake with a 65-km diameter in
Southeast of China, and located in the center of the
three big cities: Shanghai, Hangzou and Nanjing. The
formation and evolution of Taihu Lake has always
been the concern of scholars. Several origin hypothe-
sizes of the Taihu lake formation were proposed in
recent 60 years, including tectonic, lagoon, volcano,
impact etc., but no one were seriously studied in detail
and in depth.

The southwest arc of the lake leads some scientists
the doubt that it was formed by a meteorite impact.In
the early 90s of the last century, an impact origin was
proposed on the basis of fractured quartz, wavy extinc-
tion of quartz grains, and even claimed shatter cones in
the sandstone of Devonia Wutong formation in the
islands of Taihu lake [1,2]. There are no clue when the
impact were happened in these proposals. The impact
origin hypothesis is very difficult to explain the unique
features of Taihu lake, such as shallow depth, flat and
new bottom, huge area. Therefore, in the absence of
additional evidence, the impact origin hypothesis has
fallen into disfavor, and gradually died out.

In recent years, the dredging work in a small lake
Shihu, 10 km to east of Taihu lake, revealed some
unique shaped rod and irregular shaped sediments in
specific mud layer. Most of them actually were siderite
concretions containing abundant angular quartz and
minor clay minerals. The discovery of unique siderite
concretions combining with previous claimed impact
evidences revived the impact hypothesis in 2009 [3].
The irregular shaped siderite concretions were re-
garded as an ejecta materials of impact, which are the
terrestrial materials were smashed by impact projectile
and then splashed into air and felled down in the im-
pact crater and its surrounding areas. However, many

questions still remain, such as how siderite forms, and
what kind of impact mechanism involved.

Direct contact impact is difficult to explain the for-
mation of Taihu lake basin. An alternative impact hy-
pothesis is airburst impact model, which could produce
a huge, shallow, flat, young basin without major
crustal disruption under relatively low shock pressure
~7-8k years ago [4]. Unique siderite concretions likely
formed in this airburst impact event, which is the key
to the origin of Taihu lake.

Results

The term “concretion” is used in this paper to indi-
cate the texture of these siderite-quartz rich materials,
not to infer the sedimentary origin.

Morphology and occurrence: The siderite con-
cretions occur in four morphologies: micro-sphere dust,
bean-sized lapilli, elongated rods, and irregular-shapes.
The irregular shapes include massive, sheet, and tear
shaped concretions. Dust, lapilli, Rod and irregular
concretions were found dispersed in a specific mud
layer in several locations in the vicinity of Tai lake,
while rod concretions were found vertically in a mud
layer in Shi Lake.

Recent work reveals that the distribution of these
strange siderite concretions were widely dispersed in a
specific layer, almost every where in bottom of Taihu
lake. They are not only found in lake bottom, even
sporadically found higher place, such as piedmont,
hills top or slope. The occurrence and distribution sug-
gest they either grow from bottom or come down from
air.

Mineralogy: The siderite concretions consist of
aggregates of pm-sized siderite spheroids or siderite
crystals as concretion matrix, and pums-sized angular
quartz grains and minor clay residues as concretion
debris. The ratio of the debris to siderite varied from
~10 % to 80 %. The sizes of concretion range from pum
to cm. The surface of rod and irregular-shaped concre-
tions show irregular ripples and furrows. Quartz grains
are angular with sharp edges and corners. They also
show deformation features with parallel fractures and
undulate extinction under cross polarized light. Side-
rites can show euhedral crystal habit with rhombic
shape. The siderite crystals commonly occur as radial
aggregates in micro-sized spheroids.

The texture of the Fe-rich lapilli concretions are
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similar to volcanic accretionary lapilli, consisting of
clay to sand sized angular quartz fragments and clay
debris embedded in fine unknown materials, which can
not be resolved under SEM. High resolution TEM is
needed to confirm the mineral phases. Quartz grains
are shattered fragments with angular edges.

Age: The age of the specific mud layer was con-
strained by C14 dating of charcoal wood and shell
fragments in the same layer, suggests that the siderite
concretions formed in about 7-8k years ago, or
younger.

Discussion:

Based on observation and preliminary results, we
think the origin of the siderite concretion, which might
fit into three possibilities: aqueous deposition, volcanic
lapilli formation and comet airburst impact origin. Vol-
canic lapilli is not in favor due to siderite formation.
We mainly discuss other two possibilities.

The siderite concretions consist of micro-sized eu-
hedral siderite crystals as matrix and angular quartz
grains as debris. Angular quartz may origin from shat-
tered sandstone. How siderite formed is more chal-
lenging. Siderite may formed in chaotic air vapor or in
the mud layer. Spherules are the basic unit of dust,
lapilli, Rod and irregular siderite concretions. The
siderite crystals commonly occur in radial aggregates
that make up micro-spheroids. Spherules indicate a
high-energy environment, such as chaotic dynamic
vapor or flood current .

Two origins of the siderite concretions are more-
possible: precipitation of siderite around quartz frag-
ments in the mud layer or aggregation of rock frag-
ments and siderite in a plume of debris resulted by an
airburst impact involving a base surge. If these fea-
tures formed in the debris plume as lapilli, the angu-
lar quartz grains represent fragments of shocked
rocks. The airburst hypothesis also requires a source
of iron and carbonate to form euhedrual siderite in
the debris plum, which can come from local geologi-
cal units. More work is needed to identify a source of
the iron.

The occurrence, age, morphology, and mineralogy
of siderite concretions favor the lapilli formation
model that they formed in the air and fall down to
ground, other than aqueous deposition model that they
growth from lake bottom mud. The vertical occurrence
and wide distribution of the rod concretions suggest
they either grow from bottom or come down from air.
Higher-ground distribution is not easy to explain by
aqueous deposition. The siderite concretions occurring
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in a specific Holocene mud layer indicate they formed
in one young event, which favor the lapilli formation
model of airburst impact. The link of basic unit of
spherules in different shaped concretions favors the
lapilli formation too.

Comet airburst hypothesis is possible to explain the
whole story of Fe-rich concretions. However, the
whole process how they formed is still in black box.
Only the product of the events, such as these weird Fe-
rich concretions reflects some dim lights. More sam-
ples and discussions will be presented in the coming
meeting.
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