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Heading towards a renewed 

look of Estonian phosphorite 

and black shale resources
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Introduction
• There are significant phosphorite 

deposits in North-East Estonia

• 2.9 billion tons of P2O5 ore (10% 
P2O5 in average) in official 
deposits and 8.4 billion tons as 
prospects.

• Phosphorite deposits are partly 
overlain by black shale.

• Black shale deposits have not 
been defined but elevated 
concentrations of Mo, V and U 
have been reported.
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• Extensive exploration of phosphorite from 1950s to 

late 1980s and then standstill for about 30 years.

• Thousands of drill holes have been drilled and tens 

of thousands samples have been measured.

• Focus in phosphorite were P2O5, MgO, CaO and 

Fe2O3, few analysis of REE’s

• Small number of cores in poor condition have been 

preserved.

• Reports are preserved in Geological Archive and 

digitalized (.pdf’s) versions can be publicly 

accessed https://fond.egt.ee/fond/

Historic exploration

https://fond.egt.ee/fond/
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Creating the database
• We have digitalized litho-

stratigraphy and target elements 
from all major phosphorite and 
black shale exploration reports. 

• Our database incudes:
– 6000+ drillholes (incl. 4000+ 

with geochemical data)

– 50 000+ litho-stratigraphic 
contact boundaries

– 21 000+ P2O5 analyses

– 14 500+ MgO analyses

– 13 000+ Fe2O3 analyses

– 3600 CaO analyses

– 4500+ historic black shale 
analyses
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Data validation
• Coordinates converted to L-EST97 (if possible) 

or digitalized from georeferenced map.
– Different georeferenced maps used for 

validation.

– 26 DHs found in nature and re-measured. 

Average error 30 m

• 5m LiDAR and measured collar elevation differ in (50% of DHs < 20 
cm.)

• Stratigraphy validation in Excel and visual checks parallel to modelling.

• 1% random samples (per report) re-checked (usually errors 1-2%)

https://memegenerator.net/instance/61764752/homer-simpson-drooling-

hmmm-data-validation

https://memegenerator.net/instance/61764752/homer-simpson-drooling-


T
h

e
 G

e
o
lo

g
ic

a
l 
S

u
rv

e
y
 

o
f 
E

s
to

n
ia

CRITICAL RAW MATERIALS POTENTIAL IN NORTH EASTERN EUROPE – FUTURE MINE AND MINERALS CONFERENCE 27-28 April 2021

Preparing 3D model

View from NW
48 km

68 km

Ore body with 8 wt% 

P2O5 cut-off, min 1m 

thickness

Area of detailed survey

in Toolse deposit

Assays

Vertical exaggeration 20x, tilted

view from NW
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Preparing 3D model

15 wt% cut-off ore-

body 8 wt% cut-off ore-body

Aseri fault

Quaternary sediments

Buried vallies

Viivikonna Fm (oil

shale with waste

horizons)

Position of cross-

section Rakvere

deposit

~90 m
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Preparing 3D model
Cross-section of 

detailed survey in 

Rakvere deposit

(Kabala)

Assays

Vertical exaggeration 20x

N S

15 wt% P2O5 cut-off

ore body

8 wt% P2O5 cut-off ore

body

~8 m

Barren sandstone
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Getting the fresh data
• Drillings in 23 locations to 

validate model.

• Black shale and phosphorite 
geochemical analyses

• Petrophysical 
measurements of selected 
cores.

• Evaluating REE potential in 
phosphorite

• Published results expected 
in 2022
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Wise decisions are based on best knowledge

Senior Geologist / Department of Geological Resources

Lauri Joosu

Lauri.Joosu@egt.ee


