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Introduction
2ZLQJ WR WKH IDYRUDEOH JHRJUDSKLF ORFDWLRQ� FRPSOH[LW\ RI WKH 

JHRORJLFDO FRPSRVLWLRQ� YHUVDWLOH DQG VSHFLÀF QDWXUDO FKDUDFWHULVWLFV� DJUDULDQ� 
GHPRJUDSKLF� HWKQLF DQG RWKHU FKDUDFWHULVWLFV 0DFHGRQLD KDV DOZD\V EHHQ DQ 
LQWHUHVWLQJ DUHD IRU GHVFULSWLRQ DQG VWXG\�

1DWXUDO DQG VFLHQWLÀF VWXGLHV RI 0DFHGRQLD FDUULHG RXW LQ WKH ;,; FHQWXU\ 
DUH GLIIHUHQW UHJDUGLQJ WKH VXEMHFW� FRQWHQW DQG PHWKRGRORJ\� 

7KH PRVW FRPPRQ OLWHUDU\ IRUP XVHG ZDV GHVFULSWLRQ RU GHVFULSWLYH 
DQDO\VLV RI WKH LVVXHV� 7UDYHO ZULWLQJV RYHU WKH SDVW� DOWKRXJK VPDOO LQ QXPEHU 
DUH RI LPSRUWDQFH� 

,I ZH OHDYH RXW IUDJPHQWDU\ GHVFULSWLRQ RQ WKH QDWXUDO�JHRJUDSKLF 
FKDUDFWHULVWLFV LQ WUDYHO DQG RWKHU UHSRUWV� LW FDQ EH VDLG WKDW LQGLYLGXDO VWXGLHV 
GLG QRW H[LVW LQ WKH ;,; FHQWXU\� $ ORQJHU ZRUN SXEOLVKHG DW WKH WLPH ZDV 
´*HRJUDSKLH SK\VLTXH GH OD 0DFHGRLQH” SXEOLVKHG E\ &DUORYLW] �3DULV� ������

7KH SHULRG IURP WKH EHJLQQLQJ RI WKH ;; FHQWXU\ WR WKH %DONDQ :DUV 
������ PDUNHG WKH EHJLQQLQJ RI WKH VWXG\ RI WKH HQWLUH FKDUDFWHU RI WKH DUHD 
RI 0DFHGRQLD� 7KH PRVW LPSRUWDQW VWXG\ DV D UHJLRQDO�JHRJUDSKLF QDWXUH WKDW 
ZLOO EH XVHG E\ PDQ\ JHQHUDWLRQV RI UHVHDUFK ZRUNHUV GXULQJ WKH ZKROH SHULRG 
RI WKH ;; FHQWXU\ LV WKH ORQJ 0RQRJUDSK RI &YLMLF HQWLWOHG 7KH (OHPHQW RI 
*HRJUDSK\ DQG *HRORJ\ IRU 0DFHGRQLD DQG 2OG 6HUELD �%HOJUDGH� ���� � 
������ 

)RU WKH SHULRG WR WKH %DONDQ ZDUV� WKH ZRUNV RI 2HVWULFK ´%HLWWUDJH ]XU 
*HRPRUSKRORJLH 0DNHGRQLHQ” �:LHQ� ������ 8YDQRYMD ´*HRJUDÀKMD QD 
0DNHGRQLMD� À]LFHVND JHRJUDÀMD �6RÀMD� ������ DQG .HQFRY 2URJUDÀMD QD 
0DNHGRQLMD �3ORYGLY� ����� DUH ZRUWK RI PHQWLRQLQJ� ,Q WKH FRQFOXVLRQ IRU WKH 
SHULRG LW FDQ EH LQIHUUHG WKDW WKH LQWHQVLW\ RI VWXGLHV LQ 0DFHGRQLD LQFUHDVHG� 
DOWKRXJK RZLQJ WR WKH XQFHUWDLQ SROLWLFDO DQG PLOLWDU\ HYHQWV� LQYHVWLJDWLRQV ZHUH 
OLPLWHG� $IWHU WKH %DONDQ :DUV� SDUWLFXODUO\ DIWHU :RUOG :DU ,� LQYHVWLJDWLRQV LQ 
0DFHGRQLD LQFUHDVHG� $IWHU ���� QDWXUDO�VFLHQWLÀF LQYHVWLJDWLRQV� LQ DGGLWLRQ 
WR LQWHQVLW\� VDZ VHULRXV PHWKRGRORJLFDO DSSURDFK� ,PSRUWDQW FRQWULEXWLRQ LQ 
WKDW UHJDUG XQWLO :RUOG :DU ,, ZHUH WKH ZRUNV RI %RQFHY ����� .RVVPDW ����� 
/XNRYLF ����� -RYDQRYLF ����� ����� ����� 5DGRYDQRYLF ����� ����� ����� 
9XMHYLF ����� .LURY ����� .XKOERUGW ����� .DUDPDQ ����� ����� .RVDQLQ 
����� ����� ����� 6WDQNRYLF ����� 7RGRURYLF ���� HW DO�

7KH VHFRQG KDOI RI WKH ;; FHQWXU\ ����� � ����� LV D SHULRG ZKHQ 
LQYHVWLJDWLRQV LQ 0DFHGRQLD VDZ LWV PD[LPXP LQWHQVLW\� %HVLGHV� LV FDQ EH VDLG 
WKDW VRPH VWXGLHV SXEOLVKHG LQ WKH ÀUVW KDOI RI WKH ;; FHQWXU\ �RQ WKH 6NRSMH 
9DOOH\� 3RUHFH� WKH GHQXGDWLRQ IRUPV LQ 0W 6HOHFND� WKH JODFLDWLQJ RI -DNXSLFD 
HWF�� KDYH UHPDLQHG XQVXUSDVVHG WR WKH SUHVHQW WLPH� 0RVW SUREDEO\ JHRORJLFDO 
LQYHVWLJDWLRQV PDGH WKH JUHDWHVW SURJUHVV GXH WR WKH SUDFWLFDO DSSOLFDELOLW\ RI 
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WKH UHVXOWV� 5HVHDUFKHUV ZKR LQ WKLV GRPDLQ KDYH DFKLHYHG WKH EHVW UHVXOWV DUH 
,]PDMORY� $UVRYVNL� 6WRMDQRY� *DUHYVNL DQG 'XPXUG]DQRY� 

7KH XQGHUVWDQGLQJ RI VRLO FKDUDFWHULVWLFV RI WKH WHUULWRU\ RI 0DFHGRQLD 
KDV DFKLHYHG D KLJK OHYHO WKDQNV ÀUVW RI DOO WR WKH HQRUPRXV FRQWULEXWLRQ RI 
DFDGHPLFLDQ )LOLSRLYVNL� 2YHU WKH ODVW GHFDGHV RI WKH ;; FHQWXU\ LQWHQVH 
HFRORJLFDO LQYHVWLJDWLRQV OHG E\ 3URI� *UXSFH� JHRPRUSKRORJLF E\ 0DQDNRYLF� 
$QGRQRYVNL DQG K\GURJHRORJLFDO E\ *DVHYVNL� *X]HONRYVNL� .RWHYVNL HW DO�

7KH JUHDW GHDO RI XQGHUVWDQGLQJ LQGLFDWHV WKDW WKH WHUULWRU\ RI WKH 5HSXEOLF 
RI 0DFHGRQLD DERXQGV LQ VSHFLÀF DQG UDUH RFFXUUHQFHV RI JHRORJLFDO KHULWDJH� 
$OO WKHVH PDNH SRVVLEOH WKHLU LGHQWLÀFDWLRQ� FODVVLÀFDWLRQ DQG VXJJHVW PHDVXUHV 
IRU WKHLU SURWHFWLRQ�

Fig. 1. 7KH 0DS RI 0DFHGRQLD RI ����

0RGHUQ ZRUOG LV IDFLQJ RQH RI WKH PRVW GLIÀFXOW WDVNV LQ LWV HYROXWLRQ 
� WR RYHUFRPH WKH FULVLV FDXVHG E\ WKH GHJUDGDWLRQ RI WKH JOREDO QDWXUDO 
HQYLURQPHQW� 7R VHFXUH ORQJ WHUP VXUYLYDO� SURWHFWLRQ RI QDWXUH LV D SULRULW\ RI 
H[FHSWLRQDO LPSRUWDQFH�

7KURXJK GLYHUVLW\ �WKH YHUVDWLOLW\ RI QRQ�OLYLQJ QDWXUH�� DV FRPSRQHQW 
SDUW RI WKH V\VWHP RI QDWXUDO YDOXHV� RQH FDQ FRPH WR FRPSOHWH XQGHUVWDQGLQJ 
RI WKH JHQHVLV RI WKH QDWXUDO V\VWHPV ZKLFK LV DQ HVVHQWLDO SUHFRQGLWLRQ IRU 
PRUH VXFFHVVIXO KDUPRQ\ LQ WKH PDQ � QDWXUH UHODWLRQVKLS�
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Geology of Republic of Macedonia

Fig. 2. 6LPSOLÀHG JHRORJLF PDS RI WKH 5HSXEOLF RI 0DFHGRQLD�

1. 1HRJHQH� �� 9ROFDQLFV� �� &UHWDFHRXV� �� *DEEURV DQG GLDEDVHV� �� 
7ULDVVLF� �� *UDQLWHV� �� 3DOHR]RLF� �� 0DUEOHV� �� 5LSKHDQ�&DPEULDQ� ��� 
*QHLVVHV� ��� )DXOWV

7KH IROORZLQJ JHRWHFWRQLF XQLWV KDYH EHHQ GLVWLQJXLVKHG LQ WKH UHJLRQDO 
JHRORJLF SDWWHUQ RI WKH WHUULWRU\ RI WKH 5HSXEOLF RI 0DFHGRQLD� WKH :HVWHUQ�
0DFHGRQLDQ ]RQH� WKH 3HODJRQLDQ PHWDPRUSKLF FRPSOH[� WKH 9DUGDU ]RQH DQG 
WKH 6HUER�0DFHGRQLD PDVVLI� 7KH 6HUER�0DFHGRQLDQ PDVVLI �600� RFFXSLHV 
WKH HDVWHUQ SDUWV RI WKH FRXQWU\� ,Q WKH QRUWK LW H[WHQGV IXUWKHU RQ WR 6HUELD 
DQG LQ WKH VRXWK WR *UHHFH� ,W LV FRPSRVHG RI 3UHFDPEULDQ DQG 3DOHR]RLF 
PHWDPRUSKLF URFNV DQG GLYLGHG LQWR XSSHU DQG ORZHU PHWDPRUSKLF FRPSOH[HV� 

7KH ORZHU PHWDPRUSKLF FRPSOH[ LV FRPSRVHG RI JQHLVVHV� VFKLVWV 
DQG VPDOO DPSKLEROLWH� TXDUW]LWH DQG PDUEOH ERGLHV� 7KH XSSHU FRPSOH[ LV 
SUHVHQW DV YROFDQRJHQH�VHGLPHQWDU\ IRUPDWLRQV PHWDPRUSKRVHG LQ D VHULHV RI 
JUHHQVFKLVWV� &KORULWH VFKLVWV� DPSKLEROH�ELRWLWH VFKLVWV� FKORULWH�VHULFLWH DQG 
TDXDUW]LWH VFKLVWV SUHYDLO� 
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7KH 9DUGDU ]RQH LV D VHSDUDWH XQLW IRUPHG EHWZHHQ WKH 6HUER�0DFHGRQLDQ 
PDVVLI LQ WKH HDVW DQG WKH 3HODJRQLDQ PDVVLI DQG WKH :HVWHUQ 0DFHGRQLDQ ]RQH 
LQ WKH ZHVW� ,W LV D FRQWLQHQWDO ULIW RI ZKLFK� LQ WKH WHUULWRU\ RI WKH FRXQWU\� 
IUDJPHQWV RI 3UHFDPEULDQ HDUWK·V FUXVW KDYH EHHQ LQFOXGHG� WKHQ 3DOHR]RLF 
YROFDQRJHQH VHGLPHQWDU\ FRPSOH[ DV ZHOO DV DFLG 0HVR]RLF PDJPDWLVP� 
5HPDLQV RI RFHDQ FUXVW DUH SUHVHQW DV ODUJHU JDEEUR GLDEDVH RSKLROLWH 
FRPSOH[HV�

7KH 3HODJRQLDQ PDVVLI LV RI 3UHFDPEULDQ DJH ZLWK URFN FRPSOH[HV WKDW 
GLIIHU IURP RWKHU WHFWRQLF XQLWV� ,W LV FRPSRVHG RI KLJK PHWDPRUSKLF FU\VWDO 
URFNV� JQHLVVHV� PLFDVFKLVWV� PDUEOHV HWF� DV ZHOO DV UHJLRQDO PHWDPRUSKLF 
FRPSOH[HV ZLWK ODUJH PDVVHV RI SDOLQJHQHWLF JUDQLWHV ZKRVH DJH KDV EHHQ 
GHWHUPLQHG DV ��� WR ���� 0D�

7KH :HVWHUQ 0DFHGRQLDQ ]RQH LV SUHVHQW DV VHYHUDO IRUPDWLRQV� 7KH ROGHVW 
LV YROFDQRJHQH�VHGLPHQWDU\ VSLOLWH�NHUDWRSK\UH IRUPDWLRQ RI HDUO\ 3DOHR]RLF 
DJH� 7KH XSSHU SK\OLWH�PDUO\ VHULHV LV RI 3DOHR]RLF DJH �2UGRYLFLDQ� 6LOXULDQ� 
'HYRQLDQ� ZKLFK LQFOXGHV TXDUW] SRUSK\U\�$V D UHVXOWV RI FRPSOH[ JRORJLFDO 
FRPSRVLWLRQV 5HSXEOLF RI 0DFHGRQLD LV HQULFKHG ZLWK PDQ\ VFHQLF JHRORJLF 
IHDWXUHV DQG D VWURQJ JHRORJLF KHULWDJH� 

Relief forms
1XPHURXV UHOLHI IRUPV KDYH EHHQ UHJLVWHUHG LQ WKH WHUULWRU\ RI WKH 

5HSXEOLF RI 0DFHGRQLD� 7KH\ GLIIHU LQ WKH PDQQHU RI RFFXUUHQFH �JHQHWLFDOO\�� 
WKH WLPH RI RFFXUUHQFH �PRUSKRJUDSKLFDOO\� HWF� 2I WKHVH� VRPH ÀIW\ ORFDOLWLHV 
RU LQGLYLGXDO IRUPV GHVHUYH VSHFLDO DWWHQWLRQ� VRPH EHLQJ QDWXUDO UDULWLHV WKDW 
VXUSDVV QRW RQO\ RXU RU WKH ERXQGDULHV RI WKH %DONDQ 3HQLQVXOD EXW (XURSHDQ 
ERXQGDULHV� DV ZHOO�

7KH SULPDU\ UHOLHI LV SUHVHQW DV WKLUW\ VWUXFWXUDO EORFNV �KRUVWV� DQG D 
VPDOOHU QXPEHU RI JUDEHQV �GHSUHVVLRQV�� 2I WKH KLJK PRXQWDLQV �WKRVH KLJKHU 
WKDQ ���� P DERYH VHD OHYHO� ÀYH DUH KLJKHU WKDQ ����� P� ZKLFK LV RQH WKLUG 
RI VXFK PRXQWDLQV LQ WKH %DONDQ 3HQLQVXOD�

6WUXFWXUDO UHOLHI LQ WKH VRXWKZHVWHUQ SDUW RI WKH 5HSXEOLF RI 0DFHGRQLD 
ZLWK H[SODQDWLRQ RI WKH G\QDPLFV RI UHFHQW XSOLIWV�
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Fig. 3. /DQGVFDSH FKDUDFWHULVWLFV RI 0W 3HOLVWHU ������ P��

Fig. 4. /DQGVFDSH FKDUDFWHULVWLFV RI 0W -DEODQLFD ������ P��

7KH UHOLHI RI WKH 5HSXEOLF RI 0DFHGRQLD LV SUHVHQW DV SUH�JUDEHQ YDOOH\V 
ZKLFK DUH  H[FOXVLYH RFFXUUHQFHV LQ WKH %DONDQ 3HQLQVXOD� WKHQ IRVVLO DEUDVLYH 
WHUUDFHV DQG 3DOHRYROFDQLF UHOLHI IRUPV IRXQG DV KHDSV� FDOGHUDV DQG RWKHU NLQG 
RI H[WUXVLRQV�
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Fig. 5. $UHDV RI GRUPDQW YROFDQRHV LQ WKH 5HSXEOLF RI 0DFHGRQLD�

2VRJRYR � 0DOHV YROFDQLF DUHD� �� .UDWRYR � =OHWRYR� �� .XPDQRYR � 6Y� 
1LNROH� �� 6RSXU � 'DPMDQ� �� .R]XI � 9LWDFHYR� �� 0DULRYR � .DMPDNFDODQ� �� 
2KULG � .RVHO DUHDV�

Fig. 6. 7KH 3LODY 7HSH YROFDQLF FRQH QHDU 5DGRYLV�
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Fig. 7. 3DOHRYROFDQLF UHOLHI �EDVDOW VODEV� QHDU 1DJRULFDQL� .XPDQRYR�

Fig. 8. 9ROFDQLF ERPEV LQ WKH .UDWRYR � =OHWRYR YROFDQLF DUHD�
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Fig. 9. 7KH 'XYDOR SRVW YROFDQLF RFFXUUHQFH QHDU 2KULG�

  

 
Fig. 10. )RVVLO GHOWD LQ WKH 'HEDU 9DOOH\ DQG WKDW LQ WKH 9DUGDU LQ WKH 6NRSMH 

9DOOH\�

7KH SUHVHQW GD\ UHOLHI LV PDQLIHVWHG ZLWK QXPHURXV JHQHWLF W\SHV IURP 
PLFUHUHOLHI WR PHVR�DQG PDFURUHOLHI RFFXUUHQFHV� 'HQXGHG UHOLHI LV SUHVHQW 
LQ WKH 3HODJRQ �0DUNRYL .XOL� 0W 6HOHFND��� 'XH WR WKH PRUSKRORJLFDO 
FKDUDFWHULVWLFV RI 0DUNRYL .XOL� LQ ���� WKH ORFDOLW\ ZDV UHJLVWHUHG LQ WKH 
WHPSRUDO OLVW RI ZRUOG FXOWXUDO KHULWDJH RI 81(6&2�

7KH DEUDVLYH UHOLHI �EHVLGHV WKH IRVVLO� 3OLRFHQH� DV D UHFHQW RFFXUUHQFH LV 
HVSHFLDOO\ H[SUHVVHG DORQJ WKH HDVWHUQ FRDVW RI /DNH 2KULG �LW KDV EHHQ LQ WKH 
OLVW RI ZRUOG QDWXUDO KHULWDJH� DQG LQ WKH *ROHP *UDG LVODQG LQ /DNH 3UHVSD� 

7KH ÁXYLDO UHOLHI� EHVLGHV WKH XVXDO RFFXUUHQFHV� LV SUHVHQW DV ���� LQ 
WHUPV RI LWV JHQHVLV� YDULRXV JHQHWLF W\SHV RI ZDWHUIDOOV DV ZHOO DV� VHYHUDO 
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LPSUHVVLYH JRUJHV� VRPH RI ZKLFK DUH RI FDQ\RQ QDWXUH �0DWND� 6NRFLYLU�� 7KH 
NDUVW UHOLHI LV SUHVHQW DV QXPHURXV VXUIDFH DQG XQGHUJURXQG IRUPV� 7KH KLJKHVW 
NDUVW ÀHOG VHHQ LQ WKH %DONDQ 3HQLQVXOD ZLWK OHYHOHG ERWWRP ����� P DERYH VHD 
OHYHO� 7KH ZHOO FOLQWV LQ WKH 0DWND FDQ\RQ KDYH EHHQ UHJLVWHUHG DV D VHSDUDWH 
PRUSKRORJLF W\SH LQ LQWHUQDWLRQDO OLWHUDWXUH� ZKHUHDV WKH NDUVW SRWV RI -DNXSLFD 
DUH WKH VRXWKPRVW RFFXUUHQFH RI WKH NLQG LQ (XURSH� 2I WKH XQGHUJURXQG NDUVW 
IRUPV VRPH ��� FDYHV DQG SUHFLSLFHV KDYH EHHQ LQYHVWLJDWHG� 

7KH 6ODWLQVNL ,]YRU FDYH LV WKH ODUJHVW LQ WKH ZRUOG EXLOW LQ 3UHFDPEULDQ 
FDUERQDWHV� 7KH FDYH ZDV UHJLVWHUHG LQ WKH WHPSRUDO OLVW RI 81(6&2 LQ ����� 
7KH HQWUDQFH RI 3HVQD ����� [ �� P� LV RQH RI WKH ODUJHVW LQ (XURSH DQG WKH 
ZRUOG� 

7KH JODFLDO UHOLHI LV HVSHFLDOO\ H[SUHVVHG LQ WKH ZHVWHUQ SRUWLRQV �0W 
6DUD� .RUDE DQG -DEODQLFD�� 2I VSHFLDO LPSRUWDQFH DPRQJ WKH SHULJODFLDO DUH 
WKH VWRQH SROLJRQV RI -DEODQLFD DV H[FHSWLRQDOO\ UDUH RFFXUUHQFH LQ WKH ZLGHU 
0HGLWHUUDQHDQ DUHD� WKH URFN\ JODFLHU LQ -DNXSLFD DQG WKH VWRQH ULYHUV RI 0W 
3HOLVWHU ZKLFK DUH WKH PRVW UHSUHVHQWDWLYH LQ WKH %DONDQ 3HQLQVXOD DV ZHOO DV 
WKH EHVW H[SUHVVHG JUDVV\ WHUUDFHV LQ WKH ZRUOG WKRVH LQ 0W *DOLFLFD� 

Fig. 11. 7KH 0DUNRYL .XOL GHQXGDWLRQ UHOLHI
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Fig. 12. 0LFURUHOLHI IRUPV� IRRWVWHSV EXLOW LQ WKH JUDQRGLRULWHV VRXWK RI 
=ODWRYUY VXPPLW ������P� DQG VWRQH SODWHV EXLOW LQ VDQGVWRQHV DW 8ODQFL� 

.ULYRODN�

Fig. 13. 5HFHQW FOLIIV DORQJ WKH HDVWHUQ FRDVWDO OLQH RI /DNH 2KULG�

 



 420

   Факултет за природни и технички науки 
Универзитет “Гоце Делчев” – ШтипПриродни ресурси и технологии 

Fig. 14. 7KH *ROHP *UDG LVODQG LQ /DNH 3UHVSD

Fig. 15. :DWHUIDOOV LQ 0W %HODVLFD� .ROHVLQR ��� P� DQG 6PRODUVNL ��� P�
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Fig. 16. :HOO�OLNH FOLIIV DORQJ WKH HGJH RI 0DWND &DQ\RQ DQG NDUWV SDQ 
������ P� LQ 0W .DUDG]LFD�

Fig. 17. 7KH 6ROXQVNR 3ROH ���� [ ��� NP� LQ 0W -DNXSLFD
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Fig. 18. 7KH HQWUDQFH RI WKH 3HVQD FDYH LQ 3RUHFH ����� [ �� P�

 
Fig. 19. 7KH ERWWRP RI WKH ODUJHVW SUHFLSLFH LQ WKH 5HSXEOLF RI 0DFHGRQLD 

���� P� ZLWK FRQVWDQW LFH DQG PDUNLQJ VWDODFWLWHV LQ WKH 8EDYLFD FDYH LQ 0W 
%XNRYLN�
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Fig. 20. *UDVV\ WHUUDFHV LQ 0W *DOLFLFD DW ����� WR ����� P

Fig. 21. 6WRQH ULYHUV LQ 0W 3HOLVWHU
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Soils
7KH WHUULWRU\ RI WKH 5HSXEOLF RI 0DFHGRQLD LV D QDWXUDO PXVHXP RI DOPRVW 

DOO NLQGV RI VRLOV WKDW FDQ EH VHHQ LQ (XURSH� 7KH VRLO FRYHU� LQ WHUPV RI LWV 
VSDFH� LV DQ H[FHSWLRQDO PRVDLF DQG FKDQJHV LQ VPDOO GLVWDQFHV� 2YHU WKLUW\ 
VRLO W\SHV KDYH EHHQ UHJLVWHUHG DQG HYHQ PRUH VXEW\SHV DQG YDULHWLHV� 7KH PRVW 
LPSRUWDQW DV JHRORJLFDO  KHULWDJH RI 0DFHGRQLD DUH WKH VDOW\ �KROR PRUSKLF� 
VRLOV RI 2YFH 3ROH DQG VRPH RWKHU ORFDOLWLHV� WKH SHDWV DORQJ /DNH 2KULG DV 
ZHOO DV PRXQWDLQRXV SHDWV DORQJ 0W -DNXSLFD DQG DURXQG WKH VSULQJ RI WKH 
5LYHU 5DGLND �/XNRYR 3ROH��

Fig. 22. /LPHVWRQH�GRORPLWH GDUN HDUWK LQ *DOLFLFD

Hydrographic occurrences
,Q WKH WHUULWRU\ RI RYHU ����� VSULQJV RQO\ �� \LHOG RYHU ��� O�V� ,Q ÀIWHHQ RI 

WKHP WKH \LHOG H[FHHGV � P3�V� 2I LQWHUHVW DUH WKH 2VWURYR VSULQJ DW 6YHWL 1DXP 
DQG .RULWLVWH DW WKH 0DWND FDQ\RQ� ,Q WHUPV RI PLQHUDOL]DWLRQ� ��� PLQHUDO ZDWHU 
VSULQJV KDYH EHHQ UHJLVWHUHG� RI ZKLFK ZLWK HLJKW WKH PLQHUDOL]DWLRQ H[FHHGV 
� J�O�   7KH WHPSHUDWXUH LQ �� VSULQJV H[FHHGV ��o&� $ GR]HQ VLQNLQJ ULYHUV 
KDYH EHHQ UHJLVWHUHG� 7KH PRVW LPSRUWDQW DUH WKH 5LYHUV .UDSVND� 3DWLVND DQG 
&HUVND� 6RPH ��� ZDWHUIDOOV �GLIIHUHQW LQ WKHLU IRUPDWLRQ�� VRPH ÀIW\ JODFLDO 
ODNHV LQ 0W 6DUD� .RUDE� -DEODQLFD� 6WRJRYR� 3OHLVWHU DQG -DNXSLFD DQG DERXW 
��� ULYHU LVODQGV LQ WKH 5LYHU 9DUGDU KDYH DOVR EHHQ IRXQG� 
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Fig. 23. 7KH 7RQL 9RGD DFWLYH VLQN LQ 0W %LVWUD

Fig. 24. 3DUW RI 0W -DEODQLFD ZLWK *RUQR DQG 'ROQR /DNH /DEXQLVNR
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Fig. 25. /DNH 'RMUDQ� WKH VLWXDWLRQ LQ ����

Fig. 26. 6RXUFH RI WKH ULYHU



 427

   Факултет за природни и технички науки 
   Универзитет “Гоце Делчев” – Штип NATURAL RESOURCES AND TECHNOLOGY

   Faculty of Natural & Technical Sciences
   *RFH 'HOFHY 8QLYHUVLW\ – 6WLS

Fig. 27. 5RVWXVH ZDWHUIDOO

Fig. 28. %LOMDQD ZHWHUIDOO
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Fig. 29. 6PRODUH ZDWHUIDOO

Minerals
7KH &RPSOH[ JHRORJLFDO FRPSRVLWLRQ RI WKH 5HSXEOLF RI 0DFHGRQLD 

HQDEOHV WKH RFFXUUHQFH RI QXPHURXV PLQHUDOV DV FRPSRQHQW SDUW RI WKH 
JHRORJLFDO KHULWDJH�

Fig. 30. 5HDOJDU DQG TXDUW] IURP $OVDU
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Fig. 31. $OPDQGLQH IURP 3HODJRQLDQ PHWDPRUSKLF FRPSOH[

Fig. 32. )OXRULWH IURP ZKLWH PDUEOHV RI 6LYHF
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Fig. 33. &RUXQGXP IURP ZKLWH PDUEOHV RI 6LYHF

Fig. 34. &KORULWH IURP 3HODJRQLDQ PHWDPRUSKLF FRPSOH[
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Fossils
7KH ORQJ JHRORJLFDO HYROXWLRQ LQ WKH DUHD RI WKH 5HSXEOLF RI 0DFHGRQLD 

UHVXOWHG LQ DEXQGDQFH RI IRVVLO UHPDLQV VRPH RI ZKLFK DUH H[FHSWLRQDOO\ 
LPSRUWQW DV D JHRORJLFDO KHULWDJH�

Fig. 35. 3LFHUPLDQ )DXQD RI 0DFHGRQD
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Scenic view
3UHVHQW GD\ WHFWRQLF PRYHPHQWV LQ WKH 5HSXEOLF RI 0DFHGRQLD LQ OLQH 

ZLWK WKH HURVLRQ DQG GHQXGDWLRQ SURFHVVHV UHVXOWHG LQ WKH RFFXUUHQFH RI 
H[FSHWLRQDOO\ EHDXWXIXO ODQGVFDSHV LQ PRVW RI WKH DUHD RI 0DFHGRQLD�

Fig. 36. 3DQRUDPLF YLHZ RI 3HOLVWHU 0RXQWDLQV
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Fig. 37. 3DQRUDPLF YLHZ RI 3HOLVWHU 0RXQWDLQV
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Geological Heritage of Republic of Macedonia
+HULWDJH JHRORJLF IHDWXUHV DUH UHFRJQL]HG VSHFLDO SODFHV RI LQWHUWZLQHG 

JHRORJ\ DQG ODQGVFDSH� +HULWDJH JHRORJLF IHDWXUHV PD\ LQFOXGH XQLTXH RU 
H[HPSODU\ RXWFURSV� VFHQLF YLHZV� RU RWKHU JHRORJLFDOO\ VLJQLÀFDQW IHDWXUHV 
WKDW WRJHWKHU UHSUHVHQW WKH JHRORJLF GLYHUVLW\ RI WKH 0DFHGRQLD� 6XFK IHDWXUHV 
PD\ EH FODVVLÀHG LQWR GLIIHUHQW W\SHV WKDW PD\ EH HQMR\HG� VWXGLHG� DQG 
DSSUHFLDWHG E\ DOO� 7KH 'HSDUWPHQW RI 1DWXUH LQ WKH 0LQLVWU\ RI (QYLURQPHQW 
DQG 3KLVLFDO 3ODQLQJ RI WKH 5HSXEOLF RI 0DFHGRQLD� LV VWULYLQJ WR SURPRWH 
WKH DZDUHQHVV� DSSUHFLDWLRQ� DQG FRQVHUYDWLRQ RI VXFK RXWVWDQGLQJ JHRORJLF 
IHDWXUHV E\ GRFXPHQWLQJ WKHLU SUHVHQFH� 

Heritage Geology Classification of Sites

Erosional 
Remnants Fossils Glacial 

Features Landforms Lithology

7KH 01+3 VLWHV DQG DGGLWLRQDO VLWHV XQGHU UHYLHZ FDQ EH FODVVLÀHG LQWR 
WKH EURDG FDWHJRULHV VKRZQ KHUH� &ODVVLÀFDWLRQ LV IRU FRQYHQLHQFH DQG IRU WKH 
01+3 SURFHVV RI SUHVHUYLQJ RXWVWDQGLQJ JHRORJLF VLWHV� &DWHJRULHV DUH VLPSO\ 
GHÀQHG DQG PD\ XOWLPDWHO\ LQFOXGH VXEFDWHJRULHV� $OVR� VRPH VLWHV FDQ EH 
LQFOXGHG LQ PRUH WKDQ RQH FDWHJRU\� 

Mineral Scenic Views Springs Structure Waterfalls

Heritage Geology Criteria
:KDW PDNHV D SODFH D KHULWDJH JHRORJ\ VLWH" 7KH VLJQLÀFDQFH RI D VLWH LV 

EDVHG RQ YDOXHV DQG FULWHULD WKDW GHÀQH D KHULWDJH JHRORJ\ VLWH� $V VKRZQ LQ 
WKH WDEOH EHORZ� WKH FULWHULD XVHG DUH EDVHG RQ DQ DVVHVVHPHQW RI D VLWH·V YDOXH� 
)RU H[DPSOH� LI D VLWH KDV SRWHQWLDO YDOXH EHFDXVH RI WKH HGXFDWLRQDO PHULWV RI 
WKH VLWH� WKHQ WKH GHJUHH RI H[FHOOHQFH GLVSOD\HG E\ WKH VLWH LV XVHG WR HYDOXDWH 
LWV LQFOXVLRQ LQWR WKH SURJUDP� ,Q DGGLWLRQ� WKH FRQVHUYDWLRQ VWDWXV DQG WKH W\SH 
RI VLJQLÀFDQFH LV LPSRUWDQW WR FRQVLGHU�
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Value Criteria

6FHQLF 'HJUHH RI H[FHOOHQFH DQG EHDXW\ RI D VFHQLF QDWXUDO ODQGVFDSH 
WKDW FOHDUO\ GLVSOD\V WKH UHVXOW RI JHRORJLF SURFHVVHV RYHU WLPH� 

(GXFDWLRQDO� 
VFLHQWLÀF 

'HJUHH RI H[FHOOHQFH ZLWK ZKLFK D IHDWXUH GLVSOD\V DVSHFWV RI 
WKH QDWXUH DQG GHYHORSPHQW RI JHRORJLFDO� ODQGIRUP� RU VRLO 
V\VWHPV LQ LWV UHJLRQ� XVH DV D WHDFKLQJ VLWH WR VKRZ JHRORJLF 
FRQFHSW� IUHTXHQF\ RI FLWDWLRQ LQ VFLHQWLÀF SDSHUV� VLWH RI 
LPSRUWDQW PHDVXUHPHQW RU GLVFRYHU\� 

5HFUHDWLRQDO )UHTXHQF\ RI UHFUHDWLRQDO XVDJH� 

6RFLDO�KLVWRULFDO 'HJUHH WR ZKLFK D IHDWXUH KDV SOD\HG D UROH LQ WKH OLIH RU 
GHYHORSPHQW RI SDVW RU SUHVHQW KXPDQ FRPPXQLWLHV� 

´6HQVH RI SODFH” 'HJUHH WR ZKLFK D KXPDQ FRPPXQLW\ UHJDUGV D IHDWXUH DV 
LQWHJUDO WR WKH LGHQWLW\ RI WKHLU SODFH� 

6SLULWXDO�
UHOLJLRXV 

'HJUHH WR ZKLFK D IHDWXUH ÀJXUHV DV VDFUHG RU KRO\ LQ D 
FRPPXQLW\·V VSLULWXDO OLIH�

Significance
2XWVWDQGLQJ VLJQLÀFDQFH LV GLVSOD\HG E\ D IHDWXUH WKDW H[HPSOLÀHV DQ 

DVSHFW RI JHRGLYHUVLW\ WKDW LV UDUH� XQLTXH� RU H[FHSWLRQDOO\ UHSUHVHQWV DQ 
H[DPSOH RI LWV W\SH� RU RWKHUZLVH RI VSHFLDO LPSRUWDQFH� $ UHSUHVHQWDWLYH 
VLJQLÀFDQFH LV GLVSOD\HG E\ D IHDWXUH WKDW PD\ EH FRQVLGHUHG UDUH RU FRPPRQ� 
EXW LV FRQVLGHUHG VLJQLÀFDQW DV D ZHOO�GHYHORSHG RU ZHOO�H[SRVHG H[DPSOH RI 
LWV W\SH� 

Conservation
7KH FRQGLWLRQ RI WKH QDWXUDO YDOXHV RI D IHDWXUH DQG WKH GHJUHH WR ZKLFK 

FXUUHQW ODQG XVHV DQG ODQG PDQDJHPHQW SUDFWLFHV DUH OLNHO\ WR SURWHFW WKRVH 
QDWXUDO YDOXHV JLYHQ WKHLU LQKHUHQW VHQVLWLYLW\� 

Conservation Status Categories 

6HFXUH 9DOXHV QRW OLNHO\ WR EH GHJUDGHG XQGHU H[LVWLQJ ODQGXVH 
FRQGLWLRQV� 

3RWHQWLDOO\ WKUHDWHQHG ,I ODQGXVH FRQGLWLRQV FKDQJH� RU LI YDQGDOLVP RFFXUV RU 
FRQWLQXHV� GHJUDGDWLRQ RI YDOXHV LV OLNHO\� 

7KUHDWHQHG 9DOXHV DFWLYHO\ EHLQJ VXEMHFW WR GHJUDGDWLRQ� 
(QGDQJHUHG 9DOXHV KDYH EHHQ VXEMHFW WR GHJUDGDWLRQ� 
'HVWUR\HG )HDWXUHV ZKRVH YDOXHV KDYH EHHQ ORVW GXH WR GHJUDGDWLRQ� 
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Heritage Geology Definitions
+HULWDJH JHRORJ\ VLWHV UHSUHVHQW LPSRUWDQW HOHPHQWV RI WKH ODQGVFDSH DQG 

WKH XQGHUO\LQJ JHRORJ\ WKDW GHÀQHV LW� 7KHVH VLWHV UHSUHVHQW XQLTXH� H[HPSODU\� 
RU LOOXVWUDWLYH JHRORJLF IHDWXUHV RI 0DFHGRQLD� DQG WRJHWKHU FRPSRVH WKH 
JHRORJLF GLYHUVLW\ RI WKH VWDWH� 7KH IROORZLQJ DUH GHÀQLWLRQV IRU WKHVH JHRORJLF 
IHDWXUHV�

Erosional remnant: $ ODQGIRUP RU RXWFURS SURGXFHG E\ WKH 
HURVLRQ SURFHVV� ([DPSOHV LQFOXGH RXWVWDQGLQJ ´URFN FLWLHV” 
RU IUHH�VWDQGLQJ URFN FROXPQV RU ERXOGHUV� EHGURFN SLQQDFOHV� 
SHDNV RU FOLIIV� QRQ�JODFLDO SRWKROHV� RU HURVLRQ�VKDSHG RGGLWLHV 
RI QDWXUH WKDW FDSWXUH SHRSOH·V LPDJLQDWLRQ�
 
Fossil: 5HPQDQWV RU HYLGHQFH RI SDVW SODQW RU DQLPDO OLIH LQ 
URFN� &DQ LQFOXGH LQYHUWHEUDWH IRVVLOV� SODQW IRVVLOV� DQG WUDFH 
IRVVLOV� 6LWHV DUH UDUH RU RWKHUZLVH RXWVWDQGLQJ H[DPSOHV RI 
IRVVLOV LQ 0DFHGRQD� 
 
Glacial feature (includes periglacial features): /DQGIRUPV RU 
GHSRVLWLRQDO UHPQDQWV IRUPHG E\ JODFLHUV� RU E\ QHDU JODFLDO 
�SHULJODFLDO� FRQGLWLRQV� &DQ LQFOXGH JODFLDO UHOLFWV VXFK DV 
NHWWOH KROHV� PRUDLQHV� GUXPOLQV� HVNHUV� HWF�� DQG SHULJODFLDO 
IHDWXUHV VXFK DV ERXOGHU ÀHOGV� WDOXV URFN SLOHV� DQG SRWKROHV� 

Landforms: /DQG SDWWHUQV DQG VKDSHV� ,QFOXGH ODUJH VFDOH 
ODQGVFDSH SDWWHUQV OLNH ZDWHU JDSV� ZLQG JDSV� LVODQGV� ULYHU 
PHDQGHUV� HWF�

Lithology: 5RFN W\SH� ,QFOXGHV XQXVXDO RU QRWHZRUWK\ 
OLWKRORJLHV WKDW FURS RXW�

Mineral: 6SHFLÀF PLQHUDO GHSRVLWV RU JHRORJLF IRUPDWLRQV� 
,QFOXGHV QRWHZRUWK\ PLQHUDOV RU PLQHUDO IRUPDWLRQ H[DPSOHV LQ 
DQ RXWFURS� 
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Scenic view: $ YLHZ RYHU D ODQGVFDSH SDWWHUQ WKDW LV YLVXDOO\ 
RU DHVWKHWLFDOO\ SOHDVLQJ� DQG RQH WKDW FRQWDLQV DQ RXWVWDQGLQJ 
UHSUHVHQWDWLRQ RI D SDUWLFXODU JHRORJLF VHWWLQJ� SK\VLRJUDSK\� RU 
ODQGIRUP RI 0DFHGRQLD�

Spring: $Q HPHUJHQFH RI JURXQGZDWHU DW WKH HDUWK·V VXUIDFH� 
,QFOXGHV ODUJHU RU RWKHUZLVH QRWHZRUWK\ VSULQJV LQ 0DFHGRQLD�

Structure: $ JHRORJLF IROG� IDXOW� RU RWKHU IHDWXUH WKDW GLVSOD\V 
WKH PRYHPHQW RI URFN� ,QFOXGHV FODVVLF RU RWKHUZLVH QRWDEOH 
IHDWXUHV RI JHRORJLF VWUXFWXUH LQ 0DFHGRQLD�

Waterfall: $ FDVFDGH RI ZDWHU IURP D KLJKHU DUHD XVXDOO\ 
EHFDXVH RI JHRORJLF GLIIHUHQFHV�

Title of the project:
*HRORJLFDO +HULWDJH LQ WKH 5HSXEOLF RI 0DFHGRQLD DV D &KDOOHQJH IRU WKH 

'HYHORSPHQW RI *HRSDUNV
7KH PDMRU JRDO RI WKH 3URMHFW LV WR LQLWLDWH HVWDEOLVKLQJ D JHRSDUN LQ WKH 

5HSXEOLF RI 0DFHGRQLD� ,W ZLOO FUHDWH JRRG FRQGLWLRQV IRU WKH GHYHORSPHQW 
RI JHRWRXULVP� 7KH LGHD LV VWURQJO\ VXSSRUWHG E\ WKH DEXQGDQW DQG YHUVDWLOH 
JHRORJLFDO KHULWDJH LQ WKH FRXQWU\�

The Project would consist of two phase:
� 7KH ÀUVW SKDVH ZRXOG LQFOXGH LGHQWLÀFDWLRQ RI DEXQGDQW JHRORJLFDO KHULWDJH 

DQG LWV V\VWHPDWL]DWLRQ DQG FODVVLÀFDWLRQ� 7KH WLPH SHULRG HQYLVDJHG IRU 
WKH SKDVH LV WKUHH \HDUV ZLWK WKH SDUWLFLSDWLRQ RI ÀYH H[SHUWV LQ WKH ÀHOG 
RI JHRVFLHQFH� 7KH SKDVH ZRXOG LQFOXGH H[WHQVLYH ÀHOG DFWLYLW\ DQG WULSV 
WR VLWHV LQ WKH 5HSXEOLF RI 0DFHGRQLD WKDW PLJKW EH RI LQWHUHVW LQ WHUPV RI 
WKH SUHVHQFH RI JHRKHULWDJH� 7KH ODUJH ÀHOG ZRUN ZLOO PDNH SRVVLEOH WKH 
SXEOLFDWLRQ RI WKH HQWLUH JHRORJLFDO KHULWDJH LQ WKH FRXQWU\ ZLWK VSHFLDO 
HPSKDVLV RQ WKH LVVXHV UHODWHG WR WKH GHYHORSPHQW RI JHRSDUNV� 

� 7KH VHFRQG SKDVH LV HQYLVDJHG WR ODVW IRU VL[ PRQWKV� 7KH ZULWWHQ 
SXEOLFDWLRQ RQ WKH JHRORJLFDO KHULWDJH RI WKH 5HSXEOLF RI 0DFHGRQLD ZLOO 
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HQDEOH WR GHWHUPLQH WKH DUHDV WKDW FDQ EH GHÀQHG DV JHRSDUNV� ,Q DGGLWLRQ 
WR WKH H[SHUWV ZKR KDYH ZRUNHG LQ WKH ÀUVW SKDVH� WZR PRUH H[SHUWV IURP 
WKH ÀHOG RI VSDWLDO SODQQLQJ ZLOO MRLQ DV ZHOO DV RQH H[SHUW IURP WKH ÀHOG 
RI WKH FXOWXUDO DQG RQH IURP WKH ÀHOG RI QDWXUDO KHULWDJH�




