Anoxic conditions at surface sediments with continious natural environmental cycles : Black carbon (non oxidised) + oil + oil acids + clay
Still water with anoxic buried stable sediments until when surfaced with oxic condition: quick weak bounds of carbon iand ts diffision to clay
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Dark patches at the oxic conditions (Sediment core)

v

- For along time Decayed remnants sitting at same places such as plants insects

- For a long time sitting shells ( muscel) area is anoxic between touching shell
surface to seafloor and sediments

- FeS mienerals inorganic or organic processed

- Greigite and mangan enriched surfaces



Dark patches generally related by anoxic

conditions
Anoxic sediments when surrounded with oxic
waters

--Dark sediments regionally rounded by well oxidification (more light
colored)

Anoxic sediments from bottom layer when
disturbed with physical conditions

-- Tectonics, Salt dome deformation, opening and closing Fault
cracks , P-wave damage with fluid hammering

---increasing heat
Dark patches with nodules as minerals Pyrite,
Geigite ,Mackinawite , Marcasite , Pyrhotite



Chemistry of water and sediments chemical zonations

Physical specifications water, sedimentary basin and sediment
deform by tectonics, Sedimentation rate and heavy sediment layer
or mass load on bottom layer , p-wave conductivity

All related both primer factors

Biogenic activity
Depth of permitted bio — turbation and its structures by sedimentation rate
Decaying of biologic remnants

Pore water and particles carried with its pressure front escapes from anoxic
sediment layer

Enough soft sediment density for migration of mineral builder molecules and
particules for new mineralization or diagenesis



J

'o" lent loading pool '

-




Visitors of nature and experiment layers

Mosquito and midge fly

oxic sediment

Midge fly
larvae

Anoxic sediment

httpsmdc.mo.gov discover-nature field-guide midge-fly-larvae



(high mass load of fast sedimentation rate of
last covering layer provides high pressure on
pore water at bottom layers)

Tectonic stress or bioturbation canals (will be
experienced under p-wave) can help to fluid
escapes , especially after or before earthquake
, compression or opening fault gap

Sediment environment transitions between
anoxic and oxic conditions

Bioturbation canals has low oxygen ratio and
low water circulation supports life at anoxic
condition



Anoxia — oxic conditions on life

Aerotolerant
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Dbligate Anaerobe
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Fluid movements inorganic organic physical catalysis gas water thermal bacterial

shrinking Oxidation

anoxic layer
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oxic supression on Anoxic sediments

oxic sediment top level oxic supression on Anoxic sediment top level

oxic supression on Anoxic sediment
bottom level

late oxic sediment top level

late anoxic top level

‘ oxic sed . oxic sed

first Anoxic supression bottomlevel on oxic sediment

oxic supression on .
Anoxic sediment

oxic sediment top level

Anoxic supression on oxic sediments

S.d»

oxic supression on Anoxic

\ , sediment bottom level
last oxic sediment level

at water ‘ oxic sed . oxic sed Anoxic supression
bottom level

POSSIBLE DARK PATCH SPREAD AREA

- -- Anoxic paticle carrrier pore Fluid marks on oxic state layers

(high mass load of fast sedimentation rate of last covering layer
provides high pressure on pore water at bottom layers)
. Tectonic stress or bioturbation canals can help to fluid escapes
I.ast oxic Biioturbation canals has low oxygen ratio and low water circulation
sediment level supports life at anoxic condition

- -- Particles that have lost oxygen due to bacteria in layers that
later returned to oxic state or were previously anoxic
cannot be completely re-oxidized



Sediments with dry wet seasons fluid escapes

negatvow and poitive pochnehs
anosic fIllieg escape - swraunded wih dark patches

* Dryand wet climate cracks and covers are best places for well dispersed
fluid gas escapes and regional anoxia (depth of cracks is important)



Tectonic seafloor faults
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Anoxia with oil experiments type 2

insects ants, fly, bee insects ants, fly, bee

oil (full anoxia)

water hydrohloric acid

p water sulphuric acid
- phosphoric acid
sediments sediments formic asit

trichloroacetic acid

it d Tast for marine insects———— chiton
SIS GESTES = chitin decayed

dark paches ok
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biogenic crystal production at the oxic anoxic interface (OAl)

Greigite
mineral in bacterial cell
as primer backbone

nerve system ?
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sediment




Density of Greigite ;
as specific gravity = 4

metastable

@=I.

~¢——— Depth (arbitrary)

Electron acceptor

ﬁ
FeOQOH

CO,

Respiration process

Aerobic
respiration

Nitrate reduction
Manganese

reduction
Iron reduction

Sulphate reduction

. Anaerobic oxidation _

of methane

Methanogenesis

Chemical zone Authigenic iron
mineral formation
Qxic FeOOH/Mematite/
magnetite
Nitrogenous Magnetite/FeOOH
Manganous
Ferruginous
HS =l “SMT g uiphidic Pyrites
mackinawite/greigite
CH,
Methanic Siderite
(Roberts 2015)
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Greigite mineral particles as shrinking and condensing cloud

in sediment by diffusion type movement

. decomposed
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Burrow canals

* Horizontal
burrows




Vertical flows and pockmarks




horizontal flows and dark patches




Tectonics

Liquefaction and vertical currents at front of P-wave nodes

collapsing sediment blocks during bottom sediment liquefaction
and liquid escapes of same bottom layer
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Pulse deformation and fluid escape
Considering anoxic sediment spray




Opening or compressing fault surfaces

Atmospheric gas wedge

for shallow waters only
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Salt tectonics

low density water Seal
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Brazil-Margin-Salt_editedSeismic image showing salt diapirs on the Brazil margin. Image courtesy of Peter Clift.




resources

e M. HOVLAND, J. V. GARDNER AND A. G. JUDD The significance of
pockmarks to understanding fluid flow processes and geohazards
Geofluids (2002) 2, 127-136

* Brazil-Margin-Salt_editedSeismic image showing salt diapirs on the Brazil
margin. Image courtesy of Peter Clift.



