
1

Thin-Section Petrography to Reconstruct
Ceramic Technological Steps
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Homogeneous, uniform ceramic body, ppl ppl

Clay 
lump
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Streaks of different color clay, ppl

Many pores of varying sizes, ppl

Pores with uniform size and distribution, ppl
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Sand Temper

ppl Earthenware, Virginia, 1720-40, cpl

Digital image analysis of ceramic thin section: Red = quartz; yellow  = pores; green = clay

Sand    13%
Pores     4%
Clay      83%

Natural 
distribution of
sand grain sizes
in a clay deposit

Natural 
distribution +
added sand 

High-resolution film 
scanner scans entire thin 
section for image analysis 

Thin section prepared with blue epoxy to highlight pores, scanned
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Original 
scanned
image

Image
analysis
of pores

Image
analysis
of sand

Ru sherd
RU-5

Clay particles, <0.002 mm
Silt-sized particles, .002 – 0.05 mm
Sand-sized particles, 0.05 – 2.0 mm ppl

cpl

ppl Mean roundness = 3.2 (Nippur, Islamic kiln finds), cpl

Mean roundness 7.5 (Raqqa, Syria, 12th C.), cpl
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Polycrystalline quartz

Monocrystalline quartz
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Mica-rich ceramic material, cpl

Mica (muscovite) in ceramic, Pennsylvania, 1000-1300, cpl
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inclusion
(plutonic)
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inclusion
(granodiorite)
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Lithic (rock) 
inclusion
(granodiorite)
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Lithic-tempered
ceramic

ppl

cpl

Lithic inclusion
(phyllite)

ppl
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Shell temper (China), ppl Calcium carbonate temper (Iznik, Turkey), cpl

Processed shell additive, North America, cpl

Shell Temper
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Rice chaff, Ban Chiang, Thailand (300 BC), ppl Burned out organic temper, S. Delaware, 300-800 AD, ppl

ppl Organic temper (rice husks, chaff), Ban Chiang, Thailand, ppl

Grog in Japanese Shino red, ppl Grog in a Hopi vessel, 8th-11th C., cpl
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Ring of separation around grog, English earthenware, 1675-1725, ppl Grog with paint layer on upper left edge, China, ppl

Hematite paint on grog particle, reflected light

Glaze Fully Fired, 12% Total Optical Porosity

Coal Quartz Feldspar melting and converting to mullite needles

Silica
glass

Potter  combining mold construction, coiling, and wheel building
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Join void, ppl Parallel alignment of elongated pores, ppl
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Random orientation of elongated sericite particles, cpl Ash Glaze

Micro-CT 3D view

Drying

Drying
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Ash glazing pit

Inactive micromass, cpl

Slightly active micromass, cpl Active micromass, cpl

Organic material burned out in oxidizing firing conditions, ppl Organic material charred in place in reducing firing conditions, ppl
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Earthenware, southern Delaware, 300-800 AD, ppl cpl

Calcite decomposing, cpl Quartz melted, formation of silica
glass rimmed by cristobalite, ppl

Feldspar melted, replaced by mullite & glass, ppl Anorthite needles filling glaze, ppl Remnant of primary calcium carbonate in process of dissolution, cpl

Stained plagioclase in stoneware, ppl Mullite needles replacing feldsparPorcellaneous stoneware (celadon), ppl
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ppl
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Large angular quartz
with fractures

Chinese porcelain, pplCracked Quartz

Green-glazed celadon, ppl Cristobalite Silica glass Anorthite needles in glaze, ppl

Mullite rods, ppl Round secondary pores forming as quartz melts, ppl
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Hard-paste porcelain (Chinese), ppl

Round quartz remnant

Glass

Soft-paste porcelain (French, St. Cloud, 1810), ppl

Glass

Cristobalite

Feldspar converting to mullite

Quartz changing to high-temperature silica forms

ppl

ppl Mullite needles
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