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Introduction  
 
This report was commissioned from „ENERGY 4 EUROPE” LTD, Sofia.  
For this purpose the author together with company representatives visited Sudan 
in the period 14 - 17. 12. 2010.   
At the place with the representative of "VARUNMETALS & MINERALS" ltd 
company, Mr. Mohammed Hassan Gangari, were visited the areas in which in 
2004 were carried out preliminary survey work. Bypass routes of the sections 
which are interesting from an economic perspective were made. New samples 
from sites that were already sampled before were taken. All samples and routes 
are determined with GPS, so after that the results can be comparable. A 
preliminary geological view of opened up rock and mineral types, structural 
features and tectonic disturbances was carried out. Photographs were taken. 
The samples taken were processed and forwarded to the National Laboratory 
“EUROTEST – CONTROL” EAD, Sofia, for quantity determination the content of 
gold and microscopic description of the joint prepared for this purpose. 
Processing of results and interpretation of collected information were made by 
the author of this report and provided to the assignor.  
 
1. Location of the plot.  
 
Concession block № 26  is located in northern Sudan, about 350 km north of the 
capital - city of Khartoum and about 420 km west from the shores of the Red 
Sea and the city of Port Sudan.   

 

The area is about 800 km2 and is located on the left along the Nile, between the 
towns Atbar and Berber. The length of the area on the north - south axis is about 
40 km and the east - west about 20 km. Eastern boundary of the area is located 
near the Nile (2-3 km). 

 
2.  Short geological characteristics of the region 
 
 
The area is part of the southeastern part of the Libyan and Nubian deserts.
 

  

The major part of the Sudan territory can be related to the south-western part 
of Afro-Arabian sheet, where the main subsurface geology elements are: 1) 
platform mantle; 2) new greenstone Riphean belts; 3) granite-gneissic regions; 
4) transition structures from greenstone Riphean belts to granite-gneissic regions 
(Fig. 2). Areas of virtually general time-through (dating down to Cainozoe) 
tectonomagmatic activation of ancient formations arc very important 
elements of the subsurface geology. 
Platform mantle includes Pliancrozoic flat complexes, occurring mainly in the 
central part of Sudan. It is characterized by low auriferousity. 



New greenstone Riphean belts, occurring in north-eastern and eastern parts of 
Sudan, arc the most gold-bearing formations, which is confirmed by numerous 
ore and gravel deposits, having been developed from 4000 B.C. until now. 
Granite-gneissic regions, identified in the central part of Sudan, arc classified as 
low-auriferous type of Precambrian formations. However, there were 
discovered and proven recently a number of gold deposits in the similar 
geologic conditions in the Ukrainian shield, so they can possibly be revealed in 
Sudan. 
Transition structures from greenstone Riphean belts to granite-gneissic regions 
differ from the latter by intensive manifestations of basic and ultra - basic rock 
magmatism products and more intensive fold and rupture tectonic manifests, 
as well as great zones of regional schistosity, and so on. They are characterized 
by rather high auriferousity and a number of commercial deposits currently 
under development (namely, at the license block # 11). 
 
3. Historic reference   
 
The first gold on Earth was found in the Arabian desert intermittent wadis, several 
hundred km far from the territory under research, that is from the block # 26. This 
is evidenced by archaeological findings of the most ancient golden 
decorations, revealed in the identified and dated layers of the so-called herzey 
culture (4100-3900 B.C.) in the Nile valley. The brazen age (3900-2100 B.C.) gold 
was mint from ore and gravel deposits of Arabian and Nubian deserts. 
According to G. Kveering, about 700 tons of gold was extracted during this time 
in this first on Earth auriferous region. The Arab word for gold (nub} has given the 
name to Nubia - "the country of gold". Egyptian Pharaohs concurred the Eastern 
(Nubian) desert for its gold, and seasonal expeditions gave place to 
permanent settlements around mining sites. 
The second millennium B.C. was the era of the highest prosperity of Arabian-
Nubian gold-bearing province. According to G. Kveering, during 900 years of 
the Bronze Age (2100-1200 B.C.) it was extracted here about 1600 tons of gold. In 
Ethiopia they mined only 50 tons of gold for the same period of time. 
Each Egyptian kingdom started with Nubia conquest, and ended with its loss. 
In the Middle Kingdom the Arabian-Nubian province development was marked 
by revelation of many of the gold placers of "miserable country of Kush". New 
Kingdom (1580-1090 B.C.) was a long-lasted period of ancient Egypt highest 
flourishing, expressed in the top level culture of gold. All gold-bearing areas of 
Egypt and Nubia reached their 'greatest development. Further military 
penetration far into Africa was followed by further gold prospecting: in 1530 
B.C. Nubia was conquered again, in 1440 - southern countries up to the Nile 6lh 
rapids, including the richest placers of the upper Athbara, were joined to Egypt. 
Penetration far into Nubian desert along Wadi-Allaki, that is to the country of 
gold Akita, is dated back to 1282 B.C., when gold placer and ore deposits 
started to be developed intensively. 



The Iron Age (1200-30 B.C.) is the closing chapter of the longest period of 
Ancient Egypt gold, the main supplier of which being Sudan. Starling from the 
last age of New Kingdom (1200-1090 B.C.) up to the end of Ptolemaic rule (in 
the 30-s B.C.) in the Nubian district about 500 tons of gold were extracted, and in 
the adjoining Upper Egyptian district - about 400 tons. 
During Middle Ages and up to the middle of last century deep levels of the 
deposits known from antiquity were developed time and again in Egypt and 
Sudan, but remained insignificant. 
On the basis of the above the following conclusions can be made: 
Gold has been extracted from rich placers and ore deposits containing do/tens 
grams of gold per ton. 
The total depth of extraction hardly ever went lower than 40-50 m. 
Thus, reserves of gold in ledge ores in the northern part of Sudan at higher levels 
can reach as much as thousands tons. Therefore, the expediency and methods 
of geological prospecting and revision of this region must be carefully weighed 
and considered. 
 
4. Short geological characteristics of bl. 26 
 
The block is represented primarily by the prospect area (ore field) Abu Khasus. 
The prospective area of Abu-Khasus was identified on the basis of the following 
features: 
wide manifestations of gold-bearing pink and red quartz; 
intensive development of ruptured tectonics; 
intensive development of granitization products; in the central part of the territory 
there is 
an ancient granitoid intrusion; 
wide evidence of ancient gold-diggers' work. 
Crystalline schists play an active role in the subsurface geology of the area They 
are divided into several levels spread in sub-meridian directions. In western and 
central parts there arc quartz-feldspar-mica formations, generally more or less 
granitized. Further to the cast the quartzite monomineral crystalline schists with 
biotite-muscovire packs. Small amphibolite bodies can be seen all over the territory. 
Ruptured tectonics is manifested very intensively. Virtually the whole prospective 
area is crossed by a mighty over 3 km meridian ruptures zone. Over 10 branches of 
different structure and history can be identified here: 1) breccia zone; 2) 
silicification and quartz veins zone; 3) separate ruptures, cured by pegmatite dikes. 
There can be possibly found the same mighty zone of latitudinal ruptures. 
Hydrothermal metamorphism of the enclosing rocks is manifested in 
silicification, sericitization, biotitization, muscovitization, epidotization, ferritizing 
(at the account of ingrained pyrite oxidation), and less frequent pyritization itself. 
 Geologic-structural position of the prospective area is determined by two main 
factors: it is a point of crossing of two mighty rupture zones having as minimum 
regional significance; granite intrusion in the central part of the area, the 



composition, structure, age, and a number of other features of which show its 
possible gold ore productivity. 
Proper gold-bearing zones of silicification and quartz veins picked in south-
eastern exocontact of the granite intrusive massive. 
The ore material composition is quite simple. In fact, all of the studied varieties arc 
of gold-quartz low-sulphite type. Sulphite content is 1 to 3 %, on the surface at the 
oxidation zone they are represented, mainly, by ferric oxides and hydroxides - 
haematite, goethite, and limonite . Occasionally in ground material and polished 
sections there can be found pyrite. 
Gold is mainly confined in most ferritizcd (pyritized) varieties of quartz.  
In Abu-Khasus ore body an ore center can be identified consisting of three sites: 
Prospectors', Prospectors'-Eastern and Faulted; a separate site of Om-Odun is 
located to the north-east of it. 
 
5.  Executed searching and surveying works up to the moment 

 In t he a utumn o f 20 04 (from 04 .10 to 09.11 2004) a g roup o f 
InterbiicliuonUizh CJSC s pecialists conducted f amiliarization w ork in No rthern 
Sudan, as well as reconnaissance exploration and prospecting of the block # 
26 (Fig. 1). 

Block # 26 investigations included: 

• Motor reconnaissance exploration with prospective ore-bearing rocks 
description and testing; 

• Abu Khasus area subsurface geology investigation: rock complexes, 
folds, fault fissures, vein 
bodies, geomorphology features, etc.; 

• Furrow and point-dotted testing of quartz veins and hydrothermally 
modified rocks in ledge 
rock outcrops, as well as wadi schlich testing with prospect holes and 
bore pits digging. 

Field work volumes are given in Table 1. 

Table 1. Field work volumes 

 

:#;'. 

   

Entries  Measureme
nt units  

Volume  Note  

i  Exploration car routes  km  2100   
2  Ledge rock furrow sampling  sample  126   
3  Furrow schlich sampling from prospect 

holes and bore pits  
sample  84   

4  Schlich samples and nporojiOMCK sluicing  sample  136   



5  Schlich and concentrate binocular 
examination, metal content determination  

schlich, 

  

84 

  

 

Field materials were tested at the Geological Service of Ukraine 
specialized laboratories. The work volumes are given in Table 2. 

 
  
6. Valuation of the predicted gold resources 
 
The estimated gold deposits have been evaluated for different sections in the 
category P2 - estimated resources (Russian classification of reserves), where the 
margin of error is + 80%.  
6.1. In the Prospectors area, the estimated resources are evaluated on the basis 
of the sampled ore mass in the central place of an area of 200x1000 m, where 
the frequency of the area (section) of the housing is inclined at less than 2% of 
the width of the area. Accordingly, the rock mass of the ore bodies at depth of 
100 m is calculated using the following formula:  
 
Width - 200 m  
Length - 1000 m  
Correction factor of the total area (total horizontal power of the ore veins - 2% of 
the power of the zone), KK = 0.02  
Depth - 100 m  
Volumetric Weight - 2.7 t/m3  
 
V = 200 x 1000 x 0.02 x 100 x 2.7 = 1.08 million tons  
 
The average metal content is calculated by following the method of weighted 
average (of content and power) of all productive quartz veins of pink and red 
quartz:  
   
          ΣS  
Sф = ----- = 16.3 g / t  
          ΣM  
 
 
Weighted average metal content seems somewhat exaggerated in the intuitive 
assessment and provisionally accepted value of 10 g / t. Then the expected 
gold resources at Prospectors will be:  
 

 
1.08 million tons x 10.0 g / t = 10.8 t 

 



6.2. Estimated resources Prospectors - eastern can be evaluated in the same way. 
Productive area of 200 x 900 m was marked in the center of the site (field), where 2% of 
the productive development of quartz estimated, the average metal content is 
defined based on analysis of performance quartz and refers to 100 m depth.  
 
V = 200 x 900 x 100 x 0.02 x 2.7 = 0.97 million tons  
 
The average metal content:  
 
SF = (0.8 +1.15 +0.6 +0.97 +1.27 +8.6 +4.4 +10.2 +2.5): 9 = 3.38 g / t  
 
Evaluation of gold resources: 0.97 million tons x 3.38 g / t = 3.3 t 
 
Therefore, total estimated resources of the P2 class at a depth of 100 meters is 
estimated at 2 million tons ore, 14.1 tons of gold with an average content of 7 g / t. It is 
assumed that such an assessment can be confirmed and even increased to 19-20 t 
only through a comprehensive geological study and with the proviso that additional 
ore bodies extend to not less than 1.400 m (25% of the expected ranges of the ore 
zones) with an average gold content above 25 g / t will be detected in the area. 
Taking into account the data obtained before, such contents are quite likely.  
The potential for additional proof of ore minerals and findings in the licensed block № 
26 can be measured on the basis of similar geological-structural positions, which are 
characterized by the following features: 1) development of granitizing zones, 2) intense 
manifestations of tectonic rupture, 3 ) presence of hydrothermal metamorphism - 
silification - products.  
 
Apart from the two areas, the expected resource can be predicted and assessed in P2 
class on the same features / characteristics that were used as the basis for identification 
of two places: Om-Odun and Foultid. Their mineral potential is estimated at 14 tons.  
The potential of Placer gold, within the same ore field is estimated at 150-200 kg., with 
an average of 1 g/m3.  
The mineral potential of the territory of Sudan is estimated based on the following:  
Nubian (Eastern) Desert in the north-eastern part of Sudan has given 1.000 to 1.500 tons 
of gold in ancient times (see Section 1). Ancient mining excavations rarely reached 40 
m depth; according to S.D. Cher.  
Three quarters of that gold was extracted from the ledge rocks (vein rocks), which 
makes about thousands of tons of gold with a concentration> = 20 g / t (Hebeit, Al 
Seed, Baram data field). About 80% of gold remains intact at a depth between 40 and 
200 meters, which makes about 4,000 tons. With the coefficient of adjustment 
(reduction) of 0.6, we can expect no less than 2,000 tons of gold in high contents - up to 
20 g / t.  

 

The analysis of mineral-growing (genetic) map (see Figure 2) shows that the considered 
deposits relate to the geological conditions of the late Protozoic greenstone belts. The 
transitional zone to the granite-gneiss structures, where mining activities are currently 
taking place are a rich gold reserve of the total potential of Sudan. On this basis, we 
can evaluate the expected gold resources of the country to many thousands of tons 
and the development potential of this gold mining will significantly increase. 



 
6. 3. Geologic description of the P2 category predicted resources 
 
The predicted resources are characterized on the basis of the best studied 
Prospectors' site; according to the preliminary investigation, the rest of the sites 
are its total analogues. 
1. Ore-bearing conditions are formed by ore bodies development in granitized 
crystalline schists (over amphibolites). 
2.Stnictural-lithologic control

Flat low-thickness veins and sleep-grade veins and vein zones are 
the 

 depends on meridian and altitudinal rupture faults, 
as well as flat schistosity zones concordant with the enclosing rocks. 

morphologic types of 
ore bodies. 
Material composition of ores includes: quartz - up to 85-87%, enclosing rock 
debris up to 3- 
4%, ferric oxide - up to 2-3%, native gold. 
By size gold can be divided into large (-1-0,1mm) - 20-30%, small (from -0,1 mm 
to 20-30 
micron) - 40-50%, small and dispersed (less than 20 micron) - 20-30%. With the 
growth of gold content the amount of large gold increases. Gold alloy as 
measured on a touchstone is about 950-970. 
Ore-dressing technology

Gravitation technology of gold-bearing ores dressing allows to get rich 
concentrates (up to 2-2.5 kg/t) with 70-80% extraction. With more than 10 g/t 
gold content ores their tails will contain first g/t, so gold from those must be 
extracted following hydrometallurgical methods (cyaniclation by heap or vat 
leaching). 

  is preliminary assessed on the basis of the ore 
concentratibility as the gravitation one. 

 
7. Reconnaissance and check of the available information    
 
At the current stage (14-17 December 2010) in Sudan was made a preliminary 
check of the available information. For this purpose a visit to the territory of Block 
#26 was arranged.  
The reconnaissances and sample taking were limited to one day.    
Most of the already checked places were surveyed again, namely: Prospectors, 
Prospectors – Eastern, and Faulted. 
Within the limits of Abu Khasus 55.5 km were visited and an area of 52.8 km was 
surveyed. The volume and type of the executed surveying works are given in 
Table 2.   
                   
 
 
 



Table  2 
№                   Entries  Measurement 

units 
Volume  

1 Exploration car routes km 55 
2 Samples of rocks   qty. 14 
3 Atomic - absorption analysis qty. 14 
4 Selection analysis qty. 2 
5 Binocular examination of schlichs  qty. 3 
  
 
Rock samples from 14 points were taken, from several prospective areas.  
Samples were taken from two sections of alluvial deposits on the surface made 
of gravel and tiny fractions - sand. These sections are formed by the weathering 
of rocks on the surface and creating conditions for the formation of deposit for 
gold of spilled type (Placer gold, pic. 7 and 8)). The power of these sections is set 
to 2-3 m.  
     Excavations were carried out on all plots from which samples were taken and 
even industrial quantities of previous and amateur prospectors. (See 
photographs).  
     The scale of these amateur digging are best visible in the plot Girgira (photo. 
3 and 4) 

 

 
 

 
 
 
 



 

 
Photo 1 

 

 
Photo 2 
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Photo 5 

 

 
Photo 6 



 
 
 

 

 
Photo 7 

 
Photo 8 



From reconnaissance of undersurface geological, geomorphological, 
mineralogical and lithological findings and also after learning of the information 
provided it can be concluded that this is a region of ancient rock formations, 
rocks of Proterozoic age – granites and granitoids. On the exocontact of this 
intrusion the rocks are hydrothermally altered and sulphide-rich solutions had 
impregnated the rocks (there are traces of mass pyritization). As a result of 
surface exogenous processes - under the influence of precipitation and 
temperature in the upper part of the bodies the sulfides are decomposed, and 
the iron minerals are oxidized and transferred into other mineral forms - limonite, 
goethite, hematite, which form the reddish color of the rocks on the surface.  
Carriers of the pyrite minerals and now of the gold deposits, are the quartz veins 
that slash granites. The thickness of the quartz veins varies from a few 
centimeters to 0.4 - 0.5 m. (Photo 6). The veins are not single but in a system 
(Alteration of dwellings) with power up to 4-5 m.  

 

In the so-called placer fields, the gold in the form of native gold particles - with 
dimensions of several microns to 0.1 - 0.3 mm was redeposited after weathering 
and crushing of the subsurface rocks and is concentrated in the bottom of the 
weathering layer. 

Comparative table
 

  

Table 3 
New sample,  № Old sample, № 

(name of area) 
New sample, Au 
content, g/t 
 
AAS          Пробирен 

Old sample, Au 
content, g/t 
 
 

2 057 1.83                  - 5.004 
3 007 3.58                  - 7.722 
4 - 1.38                  - - 
6 (Placer gold) Missing            -  
6.1 (Placer gold) < 0.05               - - 
6.2 (Placer gold) 0.10                  - - 
6.3 (Placer gold) 0.15                  - - 
7 002, (Girgira) 1.80                  - 20.574 
9 034 1.48                  - 39.609 
10 - ~ 19.6             17.6 - 
11 081 ~ 78.5             77.2 46.980 
12 083 0.36                  - 4.059 
 12 084 б 3.34                  - 80.595 
13 (Placer gold) 0.07                  - 1.2 г/м3 
 
The taken samples were given for laboratory and chalcographer research in the 
national laboratory “EVROTEST – CONTROL” LTD., Sofia.   



14 samples were analyzed through atom absorption analysis (with equipment 
VARIAN SPECTR AA 55B) which a contemporary method for determination of 
gold with high accuracy. The samples with higher content were repeated on 
another method which most accurate for quantitative determination of high 
contents – selection analysis (table 3). Thus was confirmed the determined high 
content of gold in samples 10 and 11.    
In all samples except sample 11 the data is very different (in some cases tens of 
times) from the present results.   
From the ore minerals the following are present: –
 pyrite, chalcopyrite, magnetite and hematite. None of the samples is showing 
the presence of nugget. Of the non ore minerals the following are 
present: quartz, mica, amphibole, feldspar, ilmenite, carbonates and other rock 
forming minerals
The structure of the primary and secondary ore minerals was defined – 
primary: 

. 

Hypidiomorphic granular

The mineral paragenesis and the order of sedimentation cannot be determined 
because of the lack of ore minerals. 

 – for pyrite, secondary: zone and concentric 
zonal – for the iron hydroxides. 

 
Conclusion 
 
In conclusion, after a comparison of the results of the stages of survey we can 
summarize the following:   
It is indeed a potential ore area in which places with industrial concentration of 
gold are located. 
The content of gold from identical areas but form different samples are not 
confirmed in order of tens of times.    
anyway the received results are enough for an interest to license block 26, 
because content above 1g/t are industrial and here we have samples 
exceeding several to tens of times this content (samples 2, 3, 12b, 10 and 11).  
 
Conclusions and 
 

recommendations 

 The conclusions which can be made at this stage are:    
 
1. Until now only subsurface surveys are made.   
2. With this volume and method it is not possible to determine the final industrial 
potential of ore field ABU KHASUS. 
3. An ore area is located and with searching works the most perspective places 
in it are located.   
4. The general geological characteristic of the area is determined.   
5. The mineralogical composition, the type of presence and the content of gold 
in deep are not clear.   
6. The genesis of the ore mineralizations is not clear.   



7. There is no enough data for quantitative determination of the volume and 
content of ore in the field. 
 
In relation with this the following recommendations can be made:   
 
1. A detailed geological survey with boring in the most perspective areas with 
calculation of the reserves of gold bearing ore should be made.   
2. The mineral composition of the ore in depth of 100 m should be determined.   
3. A technological sample should be taken and semi industrial surveys for the 
extraction of the gold from the ore should be made.   
4. A technological and techno-economic evaluation of the possibility of future 
gold mining should be made. 
 
Only then the next stage can be developed – construction of mine (quarry) and 
installation for processing of the ore.   
 
 
 
Prepared by: 
 
/Eng. Angel Karagjozov/ 
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pa3MepH or  0.01 Ao 0.04 mm BnpbcHarH HepaBHoMepHo cpeA KBapuoBara BN{ecrBaula r {aca.

l lo-eapa reHepaunt nnprr c pa3r\repn Ha 3r,pHara or 0.04 Ao 0.60 mm e Hanb!'rHo

ncengontop$Ho 3a\'recreHa or ;,riere3HH xHApoKcH.qH. Xe,ressnre xHApoKcHAH 3aeNtar

nbpButrHHre aerol topQuH n xHrrH.qHonrop$un oqepraHr. ls  Ha npoN{eHeHur cy, r$ug.

- BTOpIrrtHu : xeJ'Ie3IIt| XrrApoKcItAII

X{e"rersu xuApoKclrAn. Xe:re:unre xh.qpoKcuAu ca o6pa:yeaHn B 3oHara Ha oK}rcJ.reHhe 3a

cNlerKa Ha nceBAoMoptfuo 3aNrecrBaHe Ha rl14pHT. Arperarnre 14 vHI.t4BLlI.t4Te or ]r(eJretHH

XHApOKCH.qH Ca CbC 3OHa,reH H KOHUeHTpHLIHO3OHaIeH CTpOe)fi. fIpOUeCr'r Ha 3aNteCTBaHe e

6u,r : locra HHTeH3HBeH, 3a[-(oro nolrrH He ca 3ana3eHri penHKTH or nupura cpeA afpefaruTe

oT )Ke.rle3HH xHApoKcHllH. []o ontuqHH noKa3aTer'tH ]t(eJIe3HHTe xHApoKcHAH t\,tor-aT Aa 6r,,1ar
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orHecerrH Kr,Nl rpynara r-borHT-xuAporbornT. Xe,re:Hu xunpoKcailu cl, lqo ca npeorJ'roirieHH

no nyKHarHHH H nopH B KBapua.  ouserreai lxH ro nerHecro B pb)r(ar iBoxt . r reHHKaBo.

6)  HenvAHa uaca

- cKar'rHa: O6pa:eqtr, or rcoilro e u3rorBeH nonHpaHHf npenapar e or [Jr],TeH M,re.tHo6g,r

KBapu ouBereH nerHecro or AHcnepfHpaHr.r H,lH npoHHKHzLnn no [yKHaTHHfi ]KeIe3HH

XHTPOKCHIH.

- acounHparqrr )nnJHrr MrrHepa.rrrr: -

IV. CTPyKTyPA HA PyAHIITB MI{HEPA.III{: r},pBnqurr: xHrruruoMop$Ho:r,pHecra

3a nHpHT; BTOpUTIHH: 3OHZUIHa H KOHUeHTpHTtHO 3OHiIr ' tHa -  3a ) I (eIe3HH XLUpOKCHAH;

V. MHHEPAJIHI4IIAPAIEHE3VII4 PEA HA OTJIAIAHE: Hescuu nopaAr.r ocKr,rHara

pynHa MHHepanH3auHr;

Blt4unro caMopoAHo 3,'rATo He ce rra6,rroAaBa B u3cr'reABaHara rro,,rnpaHa rroBr,pxHocr.

..-/-,,
,/Dt,-^

[4:nr,pruu,r aHa,-r'3a:...,#-(,k.: : 
/-
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X A T K O T P A O  C  K O  O f I I I C A H I 4  E

I. BI'{3yAJIEH CT,CTAB IIA PyAATA: MarcpocrconcKu, o6pareqrr or Kofi'fo e u:pa6oreHa

rrorHpaHara [J'racrHHa e oT cHJtHo npoNleHeHa, poH'lHBa, frec'br]tHBa Nraca, cbcToflula ce oT KBapuoBH

Kbcqera c pa3NIepH or l-2 mm Ao 2-3 cm, c'r.,c:ao6,reuh H no pflrKo c pr,6ecru oqepraHHr, crroeHH

or ,1pe6uo:t pHecra Nraca cbcroflr{a ce rJraBHo or KBapu, cnrcAu H ilo-pqAKo rcap6oHaru r .qp.

Kr'coeere u cnoiixara ca npoflHlu or )r(er.le3Hn xHApoKcHAH, KoHTo npuilaBar pbxquBo]r{t JlrKeHHKaB

rlBrr Ha cKanara. [lo o6eerpeHH noB],pxHocrH Ha o6pa:eUa ce orKpHBar HaJrenH or MaHraHoBH

xu,lpoKcr4IlH. Bn:ya,ruo ue ce ua6rrcAaBa ilbpBHL{Ha pyAHa M}iHepalrH3arlr4fl.

II. TEKCTyPA HA PYIATA: Bnp'bcrreqHa, fHe3toBHAHa

II I .  MHHEPAJEH CTTCTAB: l l rpenuua py,cHa MHHepanH3auuf l  ce orKpnBa B K'bcqeraT'a

or KBapu. Ko,rHqecrsoro Ha nbpBHrrHHTe H BTopHrrHHTe pyAHH MHHepaJrH e o6uo 2%, .

a) IrvAttlt nrlrt leDa"rn

-  IJ IABHTI:  -

- BTOpOCTerreHHrr: -

- cllopaAnqHrr: IIupHT, xaJ'IKoIrupItT, NtafHeTHT, xe[IaTIIT;

I lupur .  f lupun r  ce Ha6,r rcAaBa B peAKH cy6nrnxpocnonaqHH BnpbcneuH c HenpaBHnHi l

oqepraHnrr  c  pa3N.repu Ha i lHAHBH.qHre or  0.01 ao 0.03 mnt ,  nperni \ lHo B caMocrorrerrHH

ar-perarH H no-prAKo B acouuauur c xarrKonvplir A N{arHerHT. flupurlr e HepaBHoNrepHo

BnpT,cHar B KBapuoBHTe Kbcqera H J ' rHncBa B pounuBara KBapu-cnrc4eua cnoi lxa Ha cKanara.

f lo-e4pa reHepauns nHpHT c pa3NrepH Ha HH.qHBHAHTe Ao l -2 mm e Ha[bJ ' rHo 3aMecreHa or

xej re3HH xHApoKcHAH.

Xa,rnonuplrr. Xa,rronupuT'br e npeAcraBeH B MHofo ocK:bAHo KorrHLrecrBo B nonHpaHara

noBr,pxHocr Ha npenapara.  Orxpnna ce a cy6unrcpocKorrHrrHn ar-peraru c pa3Mepn or0.0 I  ao
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0.04 mm, npeIHMHo B acouhar lHf l  c  nHpHT H N4af  Herur ,  pr .qKo ce Ha6nHl ,qaBa B

caMocroflrenHh arpefaru cpeA KBapqoBHTe KbcLrera H He ce Ha6,rrcnaea B cnor"JKara Ha

cKanara.

MarHerrrr n xellarlrr. laara i\,rHHepana ce ua6,roraBar B erHHHLrHa afper-arfi, nperHi\,rHo B

acoul4auHs c nHpHT H xaIKo[HpHT H Xerle3HH XHJIpOKCHAH, CpeI KBapUOBHTe KbCLreTa.

Arperarure uM ca c arrorpHoMoprfHn HenpaaHJrHH oqepra+Vfl.c pa3N,repn or0.01 go 0.0-5 ntm.

- BTOprrrlIIu: iKer'tc3HHI| Xr{ApOKCIIA|T;

Xe,rcrrrn xnApoKcIrAII. Te npeo6,ragasar no KoJ'rHLtecrBo cpeA ocraHa;rHTe pylHn

MtjHepa,rH. O6pa:ynar-M ca B 3oHara Ha oKHcreHHe Ha nbpBl4rtriara cy,r$n,1Ha

l\{HHepaJIH3aUHt, KaTO Ca 3aNIeCTHr'lH HanbnHO ilt,pBHLl}Jht )r(ele3eH CyIOrZg, :aenrafiru

HeroBHTe KpHcranFlH oLtepraHUtl. [IpoUeclr Ha ncea4or'rop$uo 3aN,{ecrBaHe e 6u,r

HHTe[r3HBeH H e .qoBe,] tro HaflbJIHo H3ny)KBaFre Ha nbpBurrHlrr cyn$n4. 3anaseFru ca KyxuHH

Ha H3J'lylKBaHe B UeHTpanHHTe qaCTH Ha afperaTHTe OT )Kerte3HH xHApOKCrzln. ArperaTHTe Ha

ilt€r"le3HhT€ XHApOKCH!H Ca C}'C 3OHa,teH, KOHIIeHTpHLIHO3OHaneH n xO,rOnrOp$eH cTpOe)K.

6) reDyAua lraca

-  cKa,r l la :  O6pa:eL1tr  e or  cHJrHo poHrHBa necbl tJ lHBa cKa, ta,  nHf  MeHTHpaHa B

)KbJrToq epBeH H KaBo oT IHc Ile prH pa H H 7r{en e3 H r.t xhlpo Kc HAH.

- acollr|HpauH i 'nu!'rHl| MttHep:uH: -

IV.  CTPyKTyPA HA PyAHUTE MUHEPA"I I I { :  r r ,pBuqHu: xunHtnoMop$Ho:r ,prrecra

-  3a nHpHT; arorpuoNropQno:upuecra -  3a NrarHerHT, xeN,tarHT H xanKonHpHT;

V. MI'{HEPAJIHU IIAPA|EHE3II I4 PEA HA OTJIA|AHE: HeqcHh nopaAu ocK'birHht

NruHepaneH cbcTaB Ha pytrHaTa Maca,

BrrAnrro cirnropoAHo 3Jaro ue ce ua6;rro/laBa B r3c,.reABaHnn o6pater1.

Ct,c creporlHKpocKorr e H3cneABaHa cbulo pa3rpoueHa'ra, pa'l,qpo6ena $par.ir lnr f lo,.rvyelrA

c,ren n:pa6orBaHero Ha auu,rn( la .  Sqxa ycraHoBeHu c. re.qHuTe MuHepanu:  KBapu,  cJTto.qH,

aucpu6o,rn, xrropuT, {te,r;urnarlt, HJ'tNteHHT, xe\,tarnT, t\rafHernT, xanKonHpHT, rap6oHaru u

,lp. cxa,roo6pa3yBauln NrHHepiutH. CarvopogHo 3naro He 6eute y'crauoBeHo.

Pr,xoeoAHrer
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X A I K O  f  P A  O  C  K O  O t I U  C A H 1 4 E

I. BI43yAIEH CTTCTAB HA PYIATA: Bu':ya,ruo He ce Ha6,rFoAaaa nbpBnqHa p].qHa

N,rHHepa[H3aqrar. O6pa:eubr, or xoiiro e H3r-orBeH nonHpaHHr npenapar e or MJ]eqHo6s,r, n,rrreu,

cna6o reKroHH3HpaH xzL[ueAoHoBUAeH KBapu. flo nyxuarvHt v N,tr..rKporryKHarHHH B KBapUa ca

rrpoHHKHanH )Ker're3HH xH.qpoKcH/lH.

II. TEKCTYPA HA PYIATA: BnpbcneqHa

III. MUHEPAJIEH CTTCTAB: Ko,ruqecreoro Ha Bropr.rqHHre pyaHr.r MhHeparrH

nona.qHanH B norHpaHara noBbpxHocr e nog lc lc .

a) DvAuu rnlreDa,rn flrpenuHa pyrHa r\,rHHeparru3aunr He ce Ha6nro,qaBa.

-  I I r IaBHU:  -

- B'r'opocTerrerrHn: -

-  cnopaA[qHH:  -

- BTOpUTIHH: )KeJ're3HH Xl|ApOKCuAu;

B nonHpaHara noBbpxHocr Ha npenapara ce Ha6.;rrcAasar rpn ar-pefara or )r(eJre3Hfi

xHApoKcHrH c pa3Nrepn or  0.1 .qo 0.4 mm cbc 3oHareH u KoHueHTpurrHo3oHaleH crpoex.  Te

ca HepaBHol\,repHo BnpT,cHaTH B nJrbTHaTa, NrJ.reLrHo6rna KBapuoBa Maca 14 ca o6pa:ysaHH KaTo

nbrHH nceBror\rop(bo3H no flbpBHqeH c,"-xqrHA, Hail-eeporrHo I]Io nHpur. Xe.;re:Hure

xHApoKcHAh ca oTjro)r(eHH cr,rqo B 3oHH Ha HanyKBaHe. lucneprvpaH4 ca no nopH B KBapua,

Karo fo nHfN,leHTilpaT B oTAeIHH yqacTt'uH B pT,)K.qHBotiepBeHl4KaBo.

6)  uepvAua maca

- cKaJIHa:  l l , reqHo6g, , t ,  nJ ' r tTeH, xanueAoHoBHAeH KBapu;

- acouurrpauu rirrJrHr{ MunepaJrn: -
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IV. CTPyKTyPA HA PyAHUTE Mtr{HEPAJII4: BroprrrrHrr: 3oHa,'rHa

KOH UeHTpHrr HO3OHiln Ha - 3a )r(ere3H H XI.IApOKCHAH ;

V. MIIHEPAIHI{ IIAPA|EHE3I,I trI PEA HA OTJ'IA|AHE: HeqcHH

Canropoguo 3.[aro B u3cJreABanara rroJrHpaHa rroBT,pxHocr He ce Ha6,rroAaea.

//  t z ' 2 .  / /

14:er,pur n,r aHa'r3a:... ̂{,: /zcat! 1{
t B. 

fr2nrdsa 
t

prroeo,q'ren ornerr : .. . :t/ r/:....,:(....... . . .
I uux. Xp. Crauuen /
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