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Arenites / Sandstones
components: quartz,
(clasts) feldspar,

rock fragments (lithoclasts),
icement mica,

bioclasts/-morphs,
heavy minerals,

t

cement
compo-
nents

etc...

pore space: water,
(pore fill) petroleum (crude oil)

gases (CO2, CH4,
H2S, H2O, N2, O2 ... ))

cements: quartz, hematite
(authigenic     calcite, dolomite, siderite, ankerite,   
precipitates) anhydrite halite

pore space
200 μm
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precipitates)   anhydrite, halite
chlorite, kaolinite, illite, smectite, ...

(A)  components
Themen:

(B)  texture - structure
Themen:

(C)  classification

(D)  provenance analysis

(E) geochemical indicators( ) g

(F) Heavy mineral analysis(F) Heavy mineral analysis

(G) case studies
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(A) components

1. quartz and other SiO2 - polymorphs

quartz is the most common mineral in arenites 65%quartz is the most common mineral in arenites 65%

comp.:  shale   ~30%
l i 10%Why ? pelagic ooze   ~10%

frequency of quartz in crystalline rocks         ~ 20%

Low - Temp - Quarz  („Niedrig-Quarz“,  T < 573°C,  trigonal, = 2,65 g/cm3)

thi i th l t lli l h f SiO hi h i t bl dthis is the only crystalline polymorph of SiO2, which is stable under
„sedimentary conditions“
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Amorphous silica
(SiO2 x nH2O);
variable water content:
11-14 wt.-% (radiolarian ooze)
2 10% (di t )2-10% (diatom ooze)

„metastable“,
0.5-7% H2O

chalcedony or mikro-/crypto-
crystalline quartz (“chert“): 
0-2% H2O;
„normal“-quartz, pure SiO2,

0% H2O
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A. Meyer (Diplomarbeit 2003)
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2. Feldspar

Pettijohn et al. 1987 S.36
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A. Meyer (Diplomarbeit 2003)y ( p )
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AAPG 28 - 16 m.

AAPG 28 - 19 o.
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3. Rock fragments (lithoclasts)

- volcanic (fragments of basalts, andesites, rhyolites,
pyroclastics, volcanic glass, etc..., Lv)

- sedimentary (Ls), metasedimentary (Lsm) and
metamorphic (Lm) lithoclasts (e.g. mudrocks, 
h l l t h llit t it i

h t ( di l it l dit ) d th

shales, slates, phyllites, quartzites, mica
schists, gneisses, etc...)

- cherts (radiolarites, lydites) and other
polycrystalline quartz types (Qc / Qp)

- carbonate lithoclasts (Lc / C)
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Pettijohn et al.
1987 S.44

Fig. 2.48 Lithic grains of 
volcanic origin. The larger graing g g
consists of minute feldspar laths 
in a glassy grundmass, and the 
smaller grain (at the top) is a 
feldspar crystal partly replaced 
by calcite. The cement is also 
calcite and there are smaller 
fragments of volcanic material 
in that too. A. planc-polarized 
light. B. Crossed polars. Triassic 
shallow-marine sandstone. The 
Dolomites, Italy.

Tucker 1991 S.40

Fig 2 47 Fragment of laminatedFig. 2.47 Fragment of laminated
shale, also other lithic and quartz 
grains in greywacke. Plane-
polarized light. Silurian turbidite 
(deep marine) Southern

Tucker 1991 S.39

(deep-marine). Southern
Uplands, Scotland.
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i l d (d t it l) h t i !includes (detrital) chert grains!

Pettijohn et al. 1987 S.45
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200 μm
basic volcanic clast,
chloritized matrix (illite as well?),
many opaque phases (ilm, mag, ...)

A. Meyer (Diplomarbeit 2003)

many opaque phases (ilm, mag, ...)
plagioclase phenocrysts showing no
preferred orientation
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300 μm
A. Meyer (Diplomarbeit 2003)

sedimentary to low-grade metamorphicsedimentary to low grade metamorphic
(metasedimentary) lithoclasts;
Late Paleozoic, Harz Mountains
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300 μm
A. Meyer (Diplomarbeit 2003)

100 μm
A. Meyer (Diplomarbeit 2003)

more types of carbonate clasts
left: pure micrite (mudstone)left:    pure micrite (mudstone)
right:  dolomite clast, see contrast to calcite-cement (sparite),

lower left: red algae
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4. Further components

- phyllosilicates detrital or authigenic ?phyllosilicates

chlorite, mica, clay minerals

bioclasts / biomorphs

detrital or authigenic ?

- bioclasts / biomorphs

shells, echinoderms, foraminifera, algae, spiculae, etc.; and fragments thereof

- coated grains

ooids, oncoids, peloids (fecal pellets)

- intraclasts (resedimented clasts from the same area/time))  

h i l- heavy minerals

- other detrital or authigenic ?
phosphates ( bone fragments), glaukonite, chamosite, etc.

g
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general scheme of heavygeneral scheme of heavy
mineral stability

(from Mange & Maurer 1991 S.8)

heavy
mineralsminerals

Fig. 2.55 Sketches of the 
seven most common 
heavy minerals (with the y (
degree of weathering and 
or dissolution increasing to 
the right) together with 
their optical properties.
After Füchtbauer (1974)
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After Füchtbauer (1974).

Tucker 1991 S.45

300 μm
A Meyer (Diplomarbeit 2003) phosphorite particle with

detrital quartz grains

A. Meyer (Diplomarbeit 2003)
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