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Pyramid blocks are quarried, carved, and hoisted limestone

CARVE – AND – HOIST THEORY

Pyramid blocks are cast-in-place concrete made by mixing 
disintegrated kaolinitic, nummulitic limestone with lime and natron

Dr. JOSEPH DAVIDOVITS’
CAST-IN-PLACE GEOPOLYMERIC CONCRETE THEORY

MYSTERY = HOW??
The Great Pyramid of Khufu
- 2.3 million blocks
- Average 2.5 tons/block
- Built in 26 years
- Close fit 
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“GEOPOLYMERIC” LIMESTONE

“RECONSTITUED” LIMESTONE CONCRETE CEMENTED BY 
ALKALI-ACTIVATED ALUMINOSILICATE GLUE

“EASILY DISAGGREGATED” SOFT, MARLY LIMESTONE

LIME + NATRON = ALKALI HYDROXIDE

KAOLINITIC CLAY IN LIMESTONE

ALKALI-
ALUMINOSILICATE
(ZEOLITIC) “GLUE”
[GEOPOLYMER]

STUNNING VISUAL RESEMBLANCE TO NATURAL LIMESTONE
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LIMESTONE – GEOLOGIC OR MAN-MADE?

A

C

B

D
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EA-491 THE LAUER SAMPLE

TURA LIMESTONE GEOPOLYMERIC LIMESTONE

FW 
= 

1.4 mm

Significant Textural Difference Between Pyramid/Quarry Limestone & “Man-Made” Limestone
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LIMESTONE – GEOLOGIC OR MAN-MADE?

A B

C D
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EA-491 THE LAUER SAMPLE

TURA LIMESTONE GEOPOLYMERIC LIMESTONE

Significant Microstructural Difference Between Pyramid/Quarry Limestone & “Man-Made” Limestone
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WHERE IS THE HARD SCIENTIFIC PROOF?

CMC - APS
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WHERE IS THE HARD SCIENTIFIC PROOF?

Davidovits’ “Hard Scientific Proof”
Came from Laboratory Studies of:

Pyramid Casing Stones &     Natural (Quarry) Limestone

His hypothesis is based on finding:

“Unusual” Composition/Phases in the Pyramid Blocks 
Reportedly Not Found in Quarry Limestone
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SAMPLES OF THIS STUDY

PYRAMID
SAMPLES

NATURAL
& 
MAN-MADE
LIMESTONE
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CASING STONES FROM THE GREAT PYRAMID OF KHUFU

POSSIBLE
LOCATION OF 

THE LAUER SAMPLE
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KHUFU 
CASING 
STONE
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DAVIDOVITS’ “HARD SCIENTIFIC PROOF”
LAUER SAMPLE – “RED COATING” (Davidovits 1986)

RED
COATING

COATING
“POLLUTED”
WITH 
CALCITE
FROM THE
CORE

QUARRY 
LIMESTONE

Calcium 
Phosphate
In Khufu 
Casing Stone

But not in
Quarry Limestone

XRD
Analysis

Of Pyramid
& Quarry
Samples

Ca-Phosphate
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DAVIDOVITS’ “HARD SCIENTIFIC PROOF”

Opal-CT In 
Khufu Casing Stone

But not found in 
Quarry Limestone

?
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XRD
Analysis

Of Pyramid
& Quarry
Samples
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JANA’S “HARD SCIENTIFIC PROOF”

OPAL-CT IS PRESENT 
IN THE QUARRY

LIMESTONE 
AS WELL!

Finding Opal-CT in Pyramid
Casing Stones does not

Indicate a “man-made” origin



29th ICMA CONFERENCE, QUEBEC CITY, CANADA

GEOPOLYMERIC “GLUE”

K

SiAl

Na

Ca

ALKALI-ALUMINOSLICATE COMPOSITION OF GEOPOLYMERIC LST.
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JANA’S “HARD SCIENTIFIC PROOF”

K

SiAl

Na

Ca

NO GEOPOLYMERIC “GLUE” IN PYRAMID BLOCKS – NONE!

?

?

?
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The Lauer Sample: Inner Casing Stone of The Great Pyramid
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JANA’S “HARD SCIENTIFIC PROOF”

K

Si

Na

Ca

Al

?

?

?
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EA-491 From the British Museum: Casing Stone of The Great Pyramid

NO GEOPOLYMERIC “GLUE” IN PYRAMID BLOCKS – NONE!
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JANA’S “HARD SCIENTIFIC PROOF”
PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE

No
“Unusual”
Phosphate 
In Casing
Stone!
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JANA’S “HARD SCIENTIFIC PROOF”
PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE
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JANA’S “HARD SCIENTIFIC PROOF”
PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE
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JANA’S “HARD SCIENTIFIC PROOF”
PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE
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JANA’S “HARD SCIENTIFIC PROOF”
SILICA-RICH MICROCONSTITUENTS – A COMMON “GEOLOGIC” OCCURRENCE

• Silica-rich Microconstituents – Spherical to Irregular 
• Both in Casing stones and Natural Limestone
• No such constituents in Geopolymeric Limestone
• Lepispheres of Opal CT – “Impure” as any Mineral!

Si - Maps



LEPISPHERES IN LAUER SAMPLE
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Si>>Ca>Mg

Si>>Ca>Mg

Si>>Ca>Mg



LEPISPHERES IN EA-491
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Si>>Ca>Al, Mg



LEPISPHERES IN TURA LIMESTONE
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Si>>Ca>Na, Al, Mg



LEPISPHERES IN TURA LIMESTONE
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Nano-lepispheres of Opal CT = Nanobacterial Precipitates in Limestone? – Folk et al., 1995
CMC - APS

Si>>Ca>Na, Al, Mg



LEPISPHERES IN TURA LIMESTONE
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Si>>Al

Acid-Insoluble Residue



BARSOUM’S STUDY OF THE LAUER SAMPLE
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Silica in the interstitial spaces between calcite grains

From Barsoum et al. 2006



JANA’S STUDY OF A QUARRY (TURA) LIMESTONE
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Silica in the interstitial spaces between calcite grains
- In Tura Limestone = Similar to those found in the Lauer Sample

Blue = Ca
Orange = Si
White = Mg

Ca

FW = 300μm



BARSOUM’S “CEMENT” PHASE
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SILICATE CEMENT? = SILICON DIOXIDE OR CA-MG-SILICATE

RAW MATERIALS = DIATOMACEOUS EARTH + DOLOMITE + LIME

NOT AN ALKALI-ALUMINOSILICATE GLUE – NOT A “GEOPLYMER”

WHERE IS THE ACTUAL SCIENTIFIC EVIDENCE ? 

- DIAGNOSE IN THE PYRAMID SAMPLES
- COMPARE PYRAMID SAMPLES WITH AN “EXPERIMENTAL” SAMPLE
- RESEMBLANCE IN TEXTURE, MICROSTRUCTURE, & MICROCHEMISTRY

SILICA IS NOT A “CEMENT”
IN EITHER

PYRAMID SAMPLE
OR IN QUARRY LST

Barsoum’s Silica-rich Microconstituents are Opal-CT (Lepispheres) – SEM-EDS & XRD
-A Common minor phase in the “matrix” of Pyramid Blocks and Quarry Limestone

-NOT A “CEMENT”

Pyramid
Sample

Natural
Sample
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CONCLUSIONS

Quarried – versus – “Man-made” Limestone
Significant Textural and Microstructural Difference  

No “Geopolymeric” Signature in the Casing stones

No “Unusual” Constituents in the Casing Stone

Coating Contamination in the Lauer Sample

Silica-rich Microconstituents – Natural Not Rare, 
Not “Cement”

The Great pyramid of Giza was built with Quarried Limestone Blocks
- As everyone, except Davidovits et al. always thought!

CMC - APS

Cast-in-place concrete hypothesis remains a “hypothesis”
with no scientific evidence in the actual pyramid samples
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