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Why phosphate rocks?
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3 Copper and nickel do not meet the CRM thresholds, but are on the CRM list as Strategic Raw Materials.



Tethyan Phosphorite
Regime
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Phosphorite deposition periods. a) Timely deposit; b) Number of economically important sites
(Modified according to Notholt et al., 1980; Sheldon, 1980).
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Location of the main phosphate deposits in the Mediterranean
Phosphogenic province (Bardet et al., 2017). Highlighted in red the
Albanian deposits area.
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Turkey (T) and Neo-Tethys.
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Current situation in exploration and exploitation o Creosn

of Critical Raw Materials

Albania, stopped in the 90

Used about 60,000 tons of
reserve over 20% P,0. and From
the estimation carried out in 12
studied deposits, a quantity of 57
million tons of geological
reserves are calculated and with
a perspective for their further
enlargement.

Source, NANR Albania

Turkey, ongoing

DAP 18-46-0 (Diammonium
Phosphoric Acid Plant Phosphate Fertilizer)

Source, ETI GUBRE




Geological setting of Albania
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Tectonic scheme of Albanides
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S - Zona Sazani
Ad - Zona (Baseni) Adriatiku Jugor

J - Zona Jonike:
J1- N/zona Gika

J2 - N/zona Kurveleshi
J 3 - N/zona Berati

Kr - Zona Kruja :
Kr4 - N/zona Dajti
Kr 2 - N/zona Tomorri
Di - njesia Dibra

A - Zona Alpet Shqiptare
A 1- N/zona Malesia e Madhe
A2- N/zona Valbona

K-C - Zona Krasta - Cukali :
K-C 1- N/zona Cukali

K-C 2- N/zona Krasta

K-C 3- Njesia Lisne - Spiten

K-C 4- Njesia Okshtuni

K-C 5- Njesia Ostreni

V - Njesia Vermoshi

G - Zona Gashi

M - Zona Mirdita :

Mk - Mirdita kontinentale

Mk 1- N/zona Hajmeli

Mk 2- N/zona Qerret - Miliska
Mk 3- N/zona Mbasdeja

Mk 4- N/zona Gjallica

MO - Mirdita ofiolitike

MOT - Ofiolite te Triasukut te Mmm Liasikut
( kryesisht f )
MOJ - Ofiolite te Jurasikut te Mesem

Ko - Zona Korabi :

Ko 1 - N/zona Gaja

Ko 2- N/zona Malesia e Korabit
Ko - N/zona Kollovozi

U 1 - Ultesira Adriatike

U2- Ultesira Albano - Thesaliane

a. - Evaporite

b. - T ibr pje dhe branisje terciare,

by- isje terciare, b 3 isje p:
by4- tektonike diapirike
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Geological map of Gusmari deposit
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Geological map of Fushébardha deposit
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Sandstone, siltstone,
clay and marl

Flysch

Marl

Clastic nummuiltic
limestones

Cenozoic
Paleogene |Neogene| Period

Pg,Pg;| Pgs;

Clastic biogenic
limestones

Cr,

Clastic limestone with
chert lenses

Phosphatic horizon
Red limestone, clay,
chert and marl

Ts
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T 1T 1T and veins
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1400 | dolomite & | 4| phosphatic veins
| N | | |‘
100 ,
Dolomites
T T 2% L1} | Legend:

I.: - I|I| T I : 15(2)0 Efilomite,cherr?t ?nd F Limestone . . . .
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P—1___—— 1200 | pjassive dolomites . . ol .
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Geological framework of the study area in Turkey
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a) Simplified geological map of Turkey showing the main tectonic
units (Anatolides, Taurides, Arabian Platform).

b) Harta gjeologjike e Anadollit juglindor dhe zonés sé Derikut
(Sengor dhe Yilmaz, 1981).
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Stratigraphic column of Derik—Mazidagi region (Ozturk and Ghasemian, 2022)



Abandoned Gusmari deposit
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G USIMM AVl (Optical microscopy and SEM-EDS) "
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Prismatic patite crystals form spherulites around

detrital calcite and microbial filament.

Globotruncarid planktonic foraminifers indicative of Late EPS or microbial mats coating apatite crystals
Cretaceous (probably Coniacian) age. (Edgell, 1957)
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V mag o | WD spot
3:56:03 PMBSED 15.00 kV 6 741 x 9.5 mm 5.0 Gusmar
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Abandoned Fushébardha deposit
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Active exploitation in Mazidagi deposit
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Active exploitation in Mazidagi deposit
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~ Active exploitation in Mazidagi deposit
by Eti GUbre
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Rare-carth-element composition (ppm) of Jemikan phosphorites; CCP and RP, cream and reddish phosphorite, respectively. c m

Element dl CCP1 CCP2 CCP3 CCP4 RFI EPZ RP3 EP4 RPs RPS BP Mean CCP Mean Conference on
Exploration and Exploitation

La 0.1 13.7 13.1 11.9 11 218 21 24.3 24.6 19.1 18 20.18 1243 pof Critical Raw';,,aterials

Ce 0.1 43 4 3.4 3.2 347 21.3 379 419 227 30.3 27 50 373

Pr 0 1.43 1.33 1.18 1.11 428 3.29 a7 49 319 3.57 3.60 1.26

Nd 0.3 6.2 5.7 49 49 16.6 125 17.7 18.3 128 13.8 13.88 5.43

Sm 0.1 1.11 0.98 0.83 079 3.23 25 368 3.66 242 2.67 273 093

Eu 0 0.32 0.27 0.25 02 0.75 0.6 0.8 0.85 059 0.58 0.63 026

Gd 0.1 206 1.88 1.76 1.48 3.4 3.22 352 3.63 283 260 3.08 1.80

Tb 0 0.31 0.29 0.25 021 0.51 0.47 058 0.56 043 0.43 0.47 027

Dy 0.1 22 1.94 1.77 1.73 3.28 3.17 337 3.63 274 2.61 296 1.91

Ho 0 0.64 056 0.54 0.43 0.64 0.75 0.78 0.74 0.67 0.56 067 0.54 H H 1

Er 0 207 1.92 1.5 1.57 2.24 244 245 224 211 1.71 215 1.84 GeOChemlcal leferences n

Tm 0 0.28 0.27 0.25 0.21 0.31 0.33 0.34 0.33 0.28 0.23 .30 0.5 . .

Yb 0.1 2 1.71 1.55 1.41 1.96 234 229 211 203 1.6 200 1.67 PhOSphOrlteS, the Sem|kan

Lu 0 0.35 0.3 0.27 024 0.3 0.39 0.36 0.36 032 0.26 0.33 029 . el .

Ce/Ca* 017 .17 0.16 0.16 0.77 053 D85 0.60 06 0.82 .71 017 phosphorlte deOSlt in SE

Pr/Pr* 1.27 1.28 1.35 1.27 0.98 1.1 1 0.99 1.02 0.99 1.05 1.29

Turkey contains two main types
of phosphorites: cream-

M colored (CCP) and reddish
. e (RP). CCPisenrichedin U, Ca,
10 + P —
W Na, and Y, while RP is enriched
AN_N : :
% Lo \\;— in Al, Mg, K, Ti, Zr, Ga, Cr, Fe,
E and rare-earth elements
5 oy (REEs). (Ghasemian et al.
vorl 2022)
0.0000001 +
Red phosphorite s
Average phosphorite (world) s
0.00000001 | Ssawater mm

T T T 1 I
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu



Geochemistry of oceanic anoxic events

Ma_E r
3 GTS 2004 PETM:
35— trtzelgr?::\gﬁ'zzo?;? c m
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B Sommnis Ancu Bvent:
55 _; 55.8| OAE 3
60—; Paleocene
:E Maastrichtian :: Cenomanian — Turonian
E : Oceanic Anoxic Event;
75 Campanian C/T OAE;_OAE 2;
80_; Bonarelli Event
85 —f Samfonjan ::: ]
= Sase Ao e The presence of pyrite disseminations, iron-manganes-hydrooxides,
95 _E > 5 OAE Id; Breistroffer . .
oo [ Edant organic matter and traces of such elements as Pb, Zn, Ag, in phosphate
1055 Atbian " cary Atian layers, testify to the formation in a pelagic, reduced environment, at
110 112.0| ceanic Anoxic Event; . ..
- ’ OAE Ib; Paquier Event levels of depth with minimum oxygen (Slansky M., 1980).
3 Aptiar oy . . . .
e S The presence of siliceous thin beds, which are intercalated with
125 - . . . . .
10| [EEER =R o sl carbonate and phosphate beds, testify about the sedimentation in deep
135 3 SRR OAE la; Selli Event . . . .
el see environment, in the deepest parts of the lonian Basin.
140 = -9 4 140.2!
e —i Berriasian Ee
E“‘“’f’f O
155 —; Mmencoan sz Faraoni Event
160 _; Oxford’ian i
165_; :::;:;r; :::; Late Valanginian
170 = Bajocian ... Oceani_c Anoxic Event;
= Nalenian 5 Weissert Event
175—: 175.6
180—5 Toarcian
e : Early Toarcian
3| Risusbaction. - Oceanic Anoxic Event;
190 z ; T-OAE; Posidonienschiefer
. _; Sinemurian Event
200 =

Geochem Geophys Geosyst, Volume: 11, Issue: 3, First published: 09 March 2010, DOI:
(10 1029/2009GC002788)
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Phosphorite Deposition Mechanism, the formation
model for the Semikan phosphorite deposit involves
the pumping of nutrient-rich, oxic deep ocean waters
into shallow seas, causing plankton blooms and
subsequent phosphorite precipitation. The primary
thin phosphate layers were reaccumulated in local
depressions, resulting in thicker deposits. The
A "l A presence of reddish soil in the phosphorite layers
-_— @ re Oxic indicates terrestrial input from a neighboring island.

Phosphorite deposition Suboxic

Early

| DenI t Paleozoic — Paleogeographic map of Middle East region during Early Campanian. (a)
i i XIC . . . . . .
V(?rcezzsz?;ﬁ '_QEE’ U.PSIF ¢ =< Geotectonic setting of phosphorite deposits in Egypt, Jordan, Syria, Israel, Iraqg,

b FeMnCeOx| 3nd Turkey; (b) formation model for Mazidagi phosphorite deposit.
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