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Abstract. Sands from 73 Bulgarian Sea beaches were sampled and studied for morphology and granulometry of the
mineral grains therein. The clastic material of the Bulgarian sea beaches is generally psammitic (0.06 to 2.0 mm). A
relationship was found between the characteristics of the studied sands. The carbonate sand is composed mainly of de-
stroyed carbonate shells with various sphericity, low roundness and poor sorting. The deposition environment is characterized
by rapid sedimentation and strong erosion. The quartz sand is well sorted and is composed mainly of quartz generated
from the coastal zone with low sphericity and roundness. The deposition environment was quiet and the transportation
path was short. The carbonate content and that of heavy minerals is low. The Ti—magnetite sand is characterized by low
grain size, high sphericity and roundness of the grains and moderate sorting. The deposition environment was compar-

atively quiet with several re-sedimentation processes.

Key words: beaches, sands, mineralogy, morphology, granulometry, Black Sea.

BobBenenne

OO6eKT Ha HACTOSIIIOTO M3CJIeABaHe € MOP(OJIOTUATA
U TpaHyJIOMETPHUsATAa HA MHHEPAJHUTE 3bpHA Ha
MACBIMTE OT OBJArapCKUTE YEPHOMOP CKH ILTAXKOBE.
Llenta e upe3 Tax ga ObIAT HaMpPaBEHU U3BOIM 3a
YCJIOBUATA HA CENUMEHTAIlMs M TPAHCIOPTa Ha
CEeIUMCHTHHS MaTepHuall.

I'eos10kKH cTpPOEk HA OBJATaPCKOTO
MOpCKO Kpaiiope:xue (mo bonues, 1955)

1.Kpeoa

1.1. Jonna kpena — xotpuB (cepus Kh).
PazkpuBa ce okxoJyio [eBHS, MO JOJMHATA HA
JeBHEHCKa peKa, KaTO U3IIbJIBA U HAMUPAIIUTE Ce
Ha ror Cunzesncka Hu3uHA U benociaBckoTo e3epo
kpait Bapna (¢wur. 1). B nonnaTta yact Ha XOTpHB-
cKaTa cepusl ce HaMHpaT Mepreid, KOUTO Harope
0bp30 MpeMUHABAT BbB (UHO3BPHECTU Cl1abo-
nechbwInBM Baposuy. Haii-ronsmarta nebennna Ha
mwiIacTtoBere € 10 4 m.

1.2. Topna xpema — ceHoH (cepus Ks). IIpen-
craBeH € oT CeBepHoeBpornerckus 1 Cpeau3eMHO-
Mopckus Tum. Pazkpusa ce 10xHO OT J{eBHs1, OKOJIO
IMpoBanus u B monunatra Ha IlpoBanuiicka peka

(¢wr. 1).

TopHOKpeneH aHOE3UTOB MarMaTu3bM — 00-
xBaia AWtocko, Bypracko, mpumMopckaTa 4acT Ha
Crpanmxa, [Ipumopcko, Kuten, LlapeBo, AxTomnou,
Pe3zoBo u I'pynoBo. Bynkanuture ca pesyiarar Ha
MOAMOPCKA €pyNTUBHA AEHHOCT. AHIE3UTHUTE Ca
MUPOKCEHOBH, MUPOKCEH—aM(pUOOIOBY HITH aM(pH-
6osioBu. Imat nopdupna tekctypa. Cpemar ce B
Aiitocko, Bypracko, 3unapoBo, C03010J1 ¥ F0XKHO
ot Llapeso.

2.1laneocen

2.1. ITaneomnen (Pc). Pa3skpuBa ce B paiioHa Ha
Bsina, 1oxHO oT O630p, Kpaii BapHeHCKOTO e3epo
nipu benocnas (¢ur. 1). [IpencraBed € OT TBMHOCHBH
BapOBUIIN, IPEMUHABAIIY B MEPTEJIHN ChC 3€JICHUKAB
uBAT. TsaxHaTa nebenuna e mexay 50 u 80 m.

2.2.Eonen:

Hounen eonen — umpec (cepus E|). IIpencrasen e
oT miaThopMeHus Tuim. PaskpuBa ce B obiacTTa
okoJio ¢. O630p u kpait benocnas u [{eBHs, OKOJIO
Bapuenckoto esepo (dur. 1). ITomenst ce Ha aBa
XOPU30HTA: TOJIEH — MEPTeJIHO—IIECHUINB U TOPEH,
MpEeACTaBeH OT MSICHLHU U CJIA00CIIOSHH MSICHYHHUIIY.
HebenuHaaTa Ha UIpECKUTE ceqUMEHTH € 15—35 m.

Cpenen eonen — motec (cepus E,) — 3acTbnen
e wiatGopmenusT tun. M3rpaxaa pailOHUTE OKOJIO
0O0630p u BapuenckoTto e3epo. B ocHoBaTa ce Hamu-
part 30paBy, CPABHUTEIIHO A€0EI0CIONHI BAP OBULIH.
Han tax cieaBaT THhHKOCJIOWHM M OTUYACTH IUIBTHUA
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®@ur. 1. l'eono:xkka kapra: Kh — xorpus, Ks — ceHoH, Pc —
najieoues, £, — nonen eoueH, E,— cpenen eonel, E; — ropex
eoneH, Ol — onuroueH; N; — muoneH, N, — miuoneH, Op —
mwieictToueH, 0 — XOJOLeH

Fig. 1. Geological map: K/, Hotrive; Ks, Senonian; Pc, Paleocene;
E, Lower Eocene; E, Middle Eocene; E; Upper Eocene;
Ol, Oligocene; N, Miocene; N, Pliocene; Op, Pleistocene;
O, Holocene

HYMYJIUTHU BapoBunu. JleOerHaTa Ha JIOTECKUTE
cenuMeHTy He Haamuaasa 40 m.

Topen eonen — npuaboH (cepus E;). M3rpaxna
MaJIka 4acT OT paiioHa Ha BapHEHCKOTO e3epo, O30
no benocnas, okono O630p u kpait Byprackoro
e3epo. BbB BapHEHCKO rOpHHUAT €OLIEH € U3rpalleH
[JIABHO OT MEPTejid U BAPOBUTO—IJIMHECTH MSICHY-
HULYM, KOUTO HA MECTa NMPEMUHABAT B ISICHUMU.
Heb6emuaa — ot 10 mo 250 m. B Bypracko ropso-
€OLICHCKUTE YTallkl ca BbIJIEHOCHU. ToBa € T. Hap.
Bypracku BeruiieH 6aceiin. B ocHoBaTa ce Hamu-
paT KOHIJIOMepaTH, Tpybo- U CPeJHO3ZbPHECTH IIsi-
ChYHUIIM, KATO HATOpE€ C€ HAJAraT ISIChYHUIU U
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MSICHIM C NIMHECTO-MECHWINBY MPOCoikn. Makcu-
MaiHa nebemuHa — g0 170 m.

2.3. Omurornen (Ol). PaskpuBa ce ceBepHO oT bsiia
u okoJ10 BaprenckoTo e3epo (¢ur. 1). B cepusita ce
pasmnoJiaraT ThHKOCJIOWHYU TJIMHU, KOUTO Ca Bapo-
BUTH WJIM OTYACTH NechwinBu. [lebenmnara Ha
oyironenckute yraiku e 200-900 m.

3. Heoecen

3.1. Muonen (N,). Ilpeacrasen e or Kpumo—
KaBkaskus TWIl cpelieH MUOIEH — MeEpTrelH,
BapOBMUIY, [JIMHA ¥ KOHIIIOMepaTH. PaskpuBa ce Ha
okoJio BapuenckoTo e3zepo, Ha cesep no0 bamunk u
Ha FOT OT moJinHaTa Ha p. Kamuwus (¢dur. 1).

3.2. Ilnnouen (N,). Pa3But e mo monmeHuTE Ha
pekute PycokacTpencka u ['ocnomapeBcka, OKOJIO
I'pymoso u 3amagHo oT ByprackoTo e3zepo (¢wur. 1).
B ocHoBaTta ce HammpaT APeOHO3ZBPHECTH TOJIY-
crioeHu nscbuHUK. Hannme ca mpocioWku oT
YaK'bJIM, CbCTABEHU OT IMOJY3aIaICHH, IPEIUMHO
IUIOCKO 3200JIeHN K'bCOBE, Oe3 copTuposka. Ilo-
Harope cjiaeaBaT NECHWIMBU MEPreju, a Hal TSX
moixymasHu rmmHU. Harope mponmsimkasat rpy0o-
3BPHECTH ISCHUM M IIIHHECTO—BAPOBHUTHU ISICHY-
HUIY U 9aKbJIECTU MPOCTOUKH.

3.3. TlnetictoneH — jboc (Qp). [To xpaiibpexueto
ce paskpusa okoso lllabGma u HA ceBep OT Hes 1O
rpanunara ae ¢ Pymbaus (¢ur. 1). THDUYHAAT JTHOC
€ Hal-pa3mpOCTPAHEHHS M UMa CPaBHUTEIHO
emHOO0Opa3eH rpanyioMeTpudcH cbetaB. Komuect-
BoTO Ha mpaxoBata ¢pakuus (0,05—0,01 mm) e Han
45%, na mecta 10 93%. Ckanara e cumkaBa, pOH-
JmBa, ¢ mopectocT 1o 55%. KanmuesuaT kapboHat
e cpegno 10—15%. Jlebenmna 15—40 m, Ha MecTa
1o 100 m. B Jobpymka ce Habr01aBa T. Hap. [NIMHECT
spoc. Toit e mo-BiakeH U TeXxbk. Jebennnara My e
mo-majika ot 15 m.

3.4. Xonouen (Q). ToBa ca peyHuTe Tepacu u
Hanocu. HaGrogaBa ce mo mpoTeXeHne Ha KOpH-
TaTta Ha pekute barosa, IIpoBanuiicka, Kamuus,
Xanmxuiicka, Pycokactpencka, @akuiicka, Beneka u

ap. (¢wur. 1).

Marepuaa u MeToguka

Bzetu ca mpobu OT MOIBOJHUS OpPEroBH CKIOH
(mbnbounHa Ha onpobBane 2, 5 u 10 m) 1 OT BogHATA
JIMHUS, cpenaTa | nerara Ha 73 mimaxa nmo bbi-
rapCcKOTO YEpHOMOPCKO Kpaiibpexue 1o HanpeyHu
npoduay, pasnooxenn npe3 100 m equH oT Apyr.
3a meJsiTa € B3UMMaH MIChK OT miomr 1 m? 3a BCsAka
npoba kaTo mpeau ToBa € mpemaxBaH 20 cm
MIOBBPXHOCTEH ISIChY€EH CJI0M. [ paHyJIOMETPUYHOTO
ChAbpXKaHUE HAa MPOOUTE € OmpeaesieHO upe3
IpecsiBaHe ChC CUTA C pa3jIMueH AuaMeTsp. Taka e
ompernesieHa npeobiagaBamara Gppakinus Ha BCska
npob6a. KapOoHATHOTO ChIBPIKAHUE € U3MEPEHO
4ype3 TpeTupaHe Ha MPOOUTE ChC COJTHA KUCEIMHA
U OIpeAessHe Ha KOJMYECTBO HA BBIJIEPOTHUS
JIBYOKHUC, OTAEJIEHO OT BCsika npoba. Tesu usciien-
BaHUsS Ca U3BBPIIEHU OT €KuIa Ha cexuus ,,Jlu-
HaMmuka Ha OperoBara 30Ha” Ha MHCTUTYTa 1O



Tabmuma 1

Xapalcmepucmulca HA naax)coeume OmiaoHCeHUA

Table 1
Characteristic of the beach accumulations
[TpuGnmsnrenno
Cpenen Ie 5
PeRHO KapOOHATHO | CPEHO ChABPIKAHUC HA
IMoaxpanpama Hme na nmaxa TTnaos mACLK | 3 H?MeTp HHeH cpappixanue (%) TexKH MuHepainu (%) -
nposmauma | | (Haucs u ap., 1993, 1994) (fla“‘e“ WA, | CHCTAB (Mm) | poo s 11993, | (Iserkosa—Tosca, Munepazen cr.eras
993, 1994) ([laueB u ap., i
1993, 1994) 1994) 1992; ITonos, Muies,
> 1974)

CeBepHa 1 Jypaskynak—ceBep CpPEIIHO3bPHECT 0.41 83.9 1.0 OpraHWYeH U HEOPraHH4YeH
2 Jypankynak—Kpaner CpPEIHO3BPHECT 0.42 87.6 1.0 KaJIIUT, KBapl, MarHeTHT,
3 Kpanen H.I. H.JT. H.JI. H.JL. THTAHUT, aM(pUOOJL, eIHAOT
4 Illabna CPEeIHO3BPHECT 0.37 92.5 1.0

Lentpanna 5 Kasapna CPEIHO3bPHECT 0.31 81.8 2.5 OpraHWYeH U HEOpraHH4YeH
6 Mauka Ty3na CPEJIHO3BPHECT 0.30 69.1 1.0 KaJILMUT, KBapl, denammnar,
7 bamuuk €/IpO3bPHECT 0.68 88.0 1.0 THUTaHHUT, MATHETHT,

8 Anbena-Kpauneso CpPEIIHO3bPHECT 0.30 20.5 1.0 am¢pubon, pyrun

9 37aTHH MACHIM CPEeTHO3BPHECT 0.44 10.8 5.0
10 Pusuepa CpPEIHO3BPHECT 0.31 11.8 1.0
11 XKypnamucr €IpO3bPHECT 1.06 5.5 1.0
12 Cs. Koncrantua—cesep CPEIHO3BPHECT 0.47 10.3 1.0
13 Cs. Koncr.—Yepnomopen €IPO3bPHECT 0.53 1.7 1.0
14 Cg. Koncr.—Anbarpoc €/IpO3BbPHECT 0.84 7.7 1.0
15 Cs. KoHcrantua—tor €/IpO3bPHECT 0.54 8.0 1.0
16 EBkcuHOrpazn CPEeTHO3BPHECT 0.32 9.0 1.0
17 Bapna-Oynute CPEeIHO3BPHECT 0.32 12.0 1.0
18 BapHa-1eHTpaeH CPEIHO3bPHECT 0.38 9.5 1.0
19  AcnapyxoBo CpPEIIHO3bPHECT 0.32 10.2 1.0
20 Tanara—¢apa H.L H.JIL. HL. H.L
21 Tanara-u3tok €IpO3bPHECT 0.93 4.2 H.IL
22 ®duyoza €/IpO3bPHECT 0.88 5.7 H.JL
23 Xmka YepHoMoperr €/IpO3bPHECT 0.69 4.8 H.JL
24 Tlama nepe CpPEeIHO3BPHECT 0.43 4.0 H.JL
25 Poauu GankaHu H.L. H.OI. H.I. H.L.
26 Kamuns—IlIkoprnunosun CPEIHO3BPHECT 0.36 4.8 10.0
27 Yepnu Hoc-benn Hoc CPEIHO3BPHECT 0.43 6.1 2.0
28 bsna €/IpO3bPHECT 0.74 6.0 1.0
29 O630p CPEeIHO3BPHECT 0.40 6.2 1.0
30 O630p-tor CpPEeIHO3BPHECT 0.48 6.2 1.0
31 Kouan H.L. H.OI. H.I. H.L
32 Hpaxmm CPEIHO3BPHECT 0.40 6.1 2.0
33 EneHute CpPEIHO3BPHECT 0.31 5.8 H.JL
34 Cs.. Brac—KbMIuHr H.L. H.OI. H.I. H.L.
35 Cs. Biac—canaropuym ZPeGHO3BPHECT 0.24 6.2 H.IL
36 CabHueB Opsir CPEJIHO3bPHECT 0.29 7.2 5.0

HO:xna 37 Hecebbpckn JroHH CPEeTHO3BPHECT 0.28 16.6 6.0 OpraHWYeH U HeOpraHH4YeH

38 PaBma—u3Tox CPEeHO3BPHECT 0.28 154 10.0 KaJILIUT, KBapIl, MATHETHT,
39 Paspa—tor H.JL. H.JI. H.JIL. H.IL. THTAHUT, €ITH/IOT, AlIATUT,
40 Tlomopwuiicka Koca CPEIHO3BPHECT 0.30 11.1 73.0 WIMEHHT, pyTui, am¢pubo,
41 Tlomopue—ceBep CpPEIIHO3bPHECT 0.26 16.8 62.0 aBrHUT
42 Tlomopue—tor CpPEeIHO3BPHECT 0.40 252 75.0
43  Kemmunar Espomna CpPEHO3BPHECT 0.29 14.0 75.0
44 Capacoso CPEeIHO3BPHECT 0.31 8.0 75.0
45 AranacoBcka koca—byprac  cpeHO3BpHECT 0.34 12.6 H.JL
46 Kpaiimopue CPEeIHO3BPHECT 0.27 232 36.0
47 Kpaiimopue-tor CPEeTHO3BPHECT 0.34 24.9 20.0
48 Ilapx Pocen CPEIHO3BPHECT 0.44 13.1 3.0
49 Bpamoc JpeOHO3BPHECT 0.24 10.1 H.JL
50 Yepnomoper CpPEJIHO3BPHECT 0.40 21.2 H.JL
51 Ksmmuar YepHomopen CpPEIHO3BPHECT 0.43 18.9 36.0
52 Kemmunr I'paguna CPEeIHO3BPHECT 0.44 20.5 5.0
53 Cozonon—ueHTpaneH CPEIHO3BPHECT 0.28 334 H.L.
54 Xapmanute CPEIHO3BPHECT 0.45 47.0 4.0
55 Kasauure CPEJIHO3BPHECT 0.31 38.5 4.0
56 Bak. cenue Jlronn €/IpO3bPHECT 0.54 37.7 7.0
57 Apxyruno CpPEIHO3BPHECT 0.41 352 HIL.
58 Ponoramo CPEIIHO3bPHECT 0.27 33.8 3.0
59 TIlepna—Ilpumopcko CPeIHO3BPHECT 0.32 46.3 2.0
60 IIpumopcko-MMI{ CPEeHO3BPHECT 0.30 34.1 8.0
61 Kuren—Tuxust kbt CPEeHO3BPHECT 0.29 21.9 2.0
62 Kuren CPEIHO3BPHECT 0.30 29.7 2.0
63 Ksmnunr Or CPEIIHO3bPHECT 0.41 41.6 6.0
64 Kbmnunr Kopai CpPEIIHO3bPHECT 0.41 41.6 18.0
65 Jlozenen CPEeIHO3BPHECT 0.40 43.9 H.JL
66 Komnuur Oasuc CPEeIHO3BPHECT 0.37 35.1 H.L.
67 Kwmnunr Apans CPEIHO3BPHECT 0.44 42.7 46.0
68 Ilapeso Iloncku H.L. H.JI. H.JIL. H.IL.
69 llapeBo—LeHTpaneH CPEJIHO3BPHECT 0.42 29.6 10.0
70 Hecrunapka CPEeIHO3BPHECT 0.29 30.4 4.0
71 Kemmunr denpun CpPEIIHO3bPHECT 0.37 24.5 8.0
72 Axromnoi CPEIHO3bPHECT 0.31 322 10.0
73 Beneka €/IpO3bPHECT 0.86 6.6 2.0

3a6.: U3cnenBanusTa HAa MUHEPAJHWUSA ChCTAB Ha ILUIAKOBHUTE OTIOXKEHHS Ca HANPABEHH OT aBTOpa HA HACTOSIIATA CTATHSL.
ABTOPBT € YYaCTHHK U B U3CJICABAHUATA HA 3bPHOMETPUYHHS CHCTaB M KapOOHATHOTO CHIBPKAHHE HA ILIAXOBUTE MACBHIIM.
Note: Study of the mineral content of the beach accumulations is done by the author of the present paper. The author was also a
participant in the study for granulometry and carbonate content of the beach sands.

12 Cnucanve Ha BBarapckoTo reojoruuecko ApyxectBo, kH. 1—3, 2005
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Oxkeanomnorus kbM BAH B rpan Bapra. [lanaute 3a
KOHIICHTPAIUSTA HA TEXKKUTE MUHEPAJU B ILJIAXO-
BUTE OTIOXEHUs ca cbracHO IlonoB u Muies
(1974) n LiperxoBa—I omeBa (1992).

MuHepaiHusl ChCTaB HA MPOOUTE € OIPEAEIICH C
momoiTa Ha Mukpockon Carl Zeiss Jena cHabmen c
¢doroanapat Altissa (I'epManus) U UYpe3 pEHTTEHO-
crpykTypen ananmm3 ([ebaii-lllepep) B mabopato-
pusita Ha MI'Y ,,CB. MBan Puncku” — Codus. 3a
ompezessHe Ha THIA HA MailunHATA CKajga M OTTYK
3a oIpeessTHE Ha IJITaBHATA 00JIaCcT Ha IOIXpaHBaHE
Ha BCSKA MPOBUWHIUS Ca W3CJIECIBAHU MPETUMHO
MUHEpAITHUTE 3bpHA ¢ pasmep >25 mm (Pettijohn,
1975). 3a ycraHOBsIBaHE Ha CTENEHTa Ha chepud-
HOCT ¥ 3200JI€HOCT HAa MHHEPAJIHUTE 3bpHA ca
n3ciaenBann MuHUMYM 1o 100 3BpHa OT BCEKH
muHepasieH Tan B npoba (Pettijohn, 1975; Pettijohn
et al., 1972) kaTo e U3noJ3BaHa cKajiaTa U €TaJIOHUTE
Ha Krumbein, Sloss (1951) u cTtemenuTe Ha
cthepuunoct u 3a06menoct Ha Powers (1953). 3a
yCTaHOBSIBAHE HAa COPTHPOBKATa HA 3bpHATA Ca
M3MO0JI3BaHN CPAaBHUTEIHUTE eTajoHW Ha Beard,
Weyl (1973).

Pe3yaratu u o0chk1aHe

Sotirov (1999, 2003) onpenens reme3uca Ha MAChY-
HUTE TJIaX0Be MO BBbATrapCcKkOTO Y€pPHOMOPCKO
kpaiitbpexue u orgens CesepHa, LleHTpanna u
IO)KH& IIpOBUHI MU, IOAXPAaHBAIIX CE€ C KIIACTHYCH
matepuai (¢ur. 2). [IpoBUHIIUKTE Ca pa3rpaHUYCHH
Ha 0a3ara Ha pa3jIMYHUS MHHEPAJICH ChCTaB Ha

IJIAXKOBUTE ISCHIM, KOUTO Ca ONPENENICHU CHOT-
BETHO KaTO KapOOHATHM, KBAPI[OBU M TUTAHO-
MarHeTuToBu. IloaXxpaHBaliaTa OPOBUHIMI Ha
kapbonatauTe nsachban oT CeBepHATa MPOBUHIHS
e monBonHuUsl OperoBm ckioH. ITomxpanBamara
MPOBHHIIUS HA KBapIIOBUTE Isichiy B LlenTpannara
MPOBUHIMNS € OperoBaTa 30Ha OKOJIO TUTAXKOBETE U
xuaporpadckara UM Mpexa, a TUTAHOMArHeTH-
ToBHUTE ISChIU OT HOXHATa MPOBUHIMS CE MOM-
XpaHBAT B MOYTH E€HAKBA CTEMEH OT HOJBOJHUS
OperoB” CKJIOH W MpUJIeKAIaTa HA IJIAXOBETE
Operosa 30Ha.

1. XapakTepucTuka Ha MHHEPAJHUTE 3bPHA,
M3TpaXKJally IIaXKOBETE, CHAOISIBAHN C MaTepHUal
ot Ceseprama nooxpansauja nposunyus. Toa ca
miaxoBete Jypankymak—cesep, dypankyiak—
Kpamen, Kpanen u llabna (dur. 2). Cpenaust
3BPHOMETPHUYEH ChCTaB Ha msichka € oT 0,37 mm 1o
0,42 mm (JdaueB u np., 1993, 1994; tabmn. 1; dur. 3).
OTnoxeHusTa ca ciabo COPTHPaAHU CBHIIACHO
cpaBHuUTETHUTE eTaiond Ha Beard, Weyl (1973).

OCHOBHMAT MaTepHUal, U3rpaXKAalll MSACHIIUTE HA
TE3U IJIAXKOBE € OPTAHOTCHEH KAJIMHUT — MPEIUMHO
YepynKu OT MOPCKU OpraHu3Mu (kapOoOHAaTHH
nscbim). ChepuvnocTra o ckanata Ha Krumbein,
Sloss (1951) Bapupa ot -0,3 go -0,9, a TaxHara
3aobnenocT ¢ 0,1. CpriacHo crenennte Ha Powers
(1953) muHepanHUTE 3BpHA Ca C HUCKA M BHCOKA
c(hepUUHOCT, MHOTO BIJIOBATH U brioBaTH. [loJu-
pOBKaTa MM € BHMCOKA, [VIAHIIOBA C TUIUYHUS
KONpUHEH OJIsIchK Ha cenmeda (¢ur. 4). Haxon 3ppHA
ca C MATOBA MOBBPXHOCT U SIMUYKH HA U3JIy)XBaHE,
KaTo TOYHO T€ Ca C MO-BUCOKA CTETEH Ha 3200JIEHOCT

%

®@ur. 2. HaumeHoBaHHEe U MECTOMOJIOKEHHE HA OBJrapcKUTe MOPCKH IUIakoBe, MOPGOJIOrHs HA MUHEPAJHUTE UM 3bPHA H
NOAXPAaHBAIIY NPOBHHIIUHU:

1 — [Jypankynak—ceBep; 2 — Hypankynak—Kpanen; 3 — Kpanen; 4 — Illabna; 5 — KaBapua; 6 — Manka Tysna; 7 —
Banuuk; 8§ — Anbena—KpaneBo; 9 — 3nathu mscwiy; /0 — Pusuepa; /1 — XKypuanuct; /12 — C. Koncrantua—cesep; 13
— CsB. Koncranutun—Yepuomopen; /4 — Cs. Konctantun—Anbarpoc; 15 — Cs. Koncrautun—rtor; /16 — EBkcunorpan; 17
— Bapua—Oynute; /8 — Bapuna—nentpanen; /9 — AcnapyxoBo; 20 — lanmata—dapa; 2/ — Tanatra—wu3tok; 22 — ®Puuosa;
23 — Xwxa Yepuomoper; 24 — Ilama nepe; 25 — Pognu 6ankanu; 26 — Kamuus—IIkopnwiosuu; 27 — YepHu HOC; 28 —
Bsna; 29 — O630p; 30 — O630p—tor; 31 — Kouan; 32 — Upaxnu; 33 — Enenure; 34 — Cs. Brac—xbmnunr; 35 — CB. Brac—
canatopuyMm; 36 — CibHueB Opsr; 37 — Heceobpcku mronu; 38 — PaBna—wustok; 39 — PaBna—ror; 40 — ITomopuiicka koca;
4] — Tlomopue—cesep; 42 — Ilomopue—tor; 43 — Kemnunr EBpomna; 44 — CapadoBo; 45 — AranacoBcka koca—bByprac; 46
— Kpaiimopue; 47 — Kpaiimopue—ior; 48 — Ilapk Pocen; 49 — Bpamoc; 50 — Uepuomopen; 5/ — Kemnuar YUepHomoperr;
52 — Kemnunr I'panuna; 53 — Cozonon—ientpasies; 54 — Xapmanwute; 55 — Kasamute; 56 — Bak. cenume Hionm; 57 —
Apxytuno; 58 — Ponotamo; 59 — Ilepna—IIpumopcko; 60 — Ipumopcko—MMII; 6/ — Kuten—Tuxus xsr; 62 — Kuten; 63
— Kemnuar—or; 64 — Kemnunar Kopan; 65 — Jlosenen; 66 — Kemnunr Oasuc; 67 — Kemnunar Apans; 68 — LlapeBo—
IMomncku; 69 — LapeBo—uentpanen; 70 — Hectunapxka; 7/ — Kemnunr Hendun; 72 — Axrtonous; 73 — Beneka

Sh — uepynku, HM — Ttexku muHepanu, Q — kBapiu, Cc — KaauT

Fig. 2. Names and location of the beaches along the Bulgarian sea beaches, morphology of their mineral grains and
supplying provinces:

1, Durankulak—North; 2, Durankulak—Krapetz; 3, Krapetz; 4, Shabla; 5, Kavarna; 6, Malka Tuzla; 7, Balchik; 8, Albena—
Kranevo; 9, Zlatni Pyasatzi; 10, Riviera; /1, Journalist; /2, St. Konstantin—North; /3, St. Konstantin—Chernomoretz; 74, St.
Konstantin—Albatros; 15, St. Konstantin—South; /6, Evksinograd; /7, Varna—Bunite; /8, Varna—Central; /9, Asparuhovo;
20, Galata—Fara; 21, Galata—East; 22, Fichoza; 23, Hija Chernomoretz; 24, Pasha Dere; 25, Rodni Balkani; 26, Kamchya—
Shkorpilovtzi, 27, Cherni Nos; 28, Byala; 29, Obzor; 30, Obzor—South; 3/, Kochan; 32, Irakli; 33, Elenite; 34, St. Vlas—
Kamping; 35, St. Vlas—Sanatorium; 36, Slanchev Bryag; 37, Nesebarski Dyuni; 38, Ravda—East; 39, Ravda—South; 40,
Pomoriiska Kosa, 41, Pomorie—North; 42, Pomorie—South; 43, Kamping Evropa; 44, Sarafovo; 45, Atanasovska Kosa—
Burgas; 46, Kraimorie; 47, Kraimorie—South; 48, Park Rosen; 49, Vramos; 50, Selo Chernomoretz; 5/, Kamping Chernomoretz;
52, Kamping Gradina; 53, Sozopol—Central; 54, Harmanite; 55, Kavatzite; 56, V. S. Dyuni; 57, Arkutino; 58, Ropotamo; 59,
Perla—Primorsko; 60, Primorsko—MMC; 61, Kiten—Tihya Zaliv; 62, Kiten; 63, Kamping—South; 64, Kamping Koral; 65,
Lozenetz; 66, Kamping Oazis; 67, Kamping Arapia; 68, Tzarevo—Popski; 69, Tzarevo—Central; 70, Nestinarka; 71, Kamping
Delfin; 72, Ahtopol; 73, Veleka

Sh — shells, HM — heavy minerals, Q — quartz, Cc — calcite
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®ur. 3. a) Cpenen 3bpHoMerpudeH cberas (mm) (Jaues u ap., 1993, 1994); b) cpeano kapoonatHo ceabp:xanue (%) (Jdaues
u ap., 1993, 1994) u c) npubAM3NTEHO CPeAHO Chabp:KaHue Ha Texkkn muHepaau (%) (LIBerxosa-T'oneBa, 1992; Ilonos,
Muiuies, 1974) B nsichbuuTe Ha OBJArapcKUTE MOPCKH IJIazKOBeTe (¢ HOMepa cmopen ¢ur. 2)

Fig. 3. a) Average grain size (mm) (Jaues u ap., 1993, 1994); b) average carbonate content (%) (Jaues u ap., 1993, 1994) and
c) approximate average content of heavy minerals (%) (IIBerkoBa-ToneBa, 1992; ITonoB, Muiues, 1974) in the sands of the
Bulgarian sea beaches (numbers according to Fig. 2)
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— TOJIybIJIOBAaTH CHIJIACHO CTEMEeHUTE Ha Powers
(1953).

O061m0TO KapOOHATHO CHABPKAHNE HA IUTAXKOBUTE
macbiu oT CeBepHATa MOMXPAHBAIA MPOBUHIIUS
Bapupa oT 83,9% 1o 92,5% (tabmn. 1). Manka vact
OT HEro € MPeJCTABEHO OT HEOPraHWYCH KaJII[UT.
HeroBute 3bpHa ca nmo-npeOHA OT OPraHOTCHHUS
IETPUTYC, C TTO-BUCOKa IpeolbiagaBaiia chepud-
HOCT (-0,7; -0,9) mo ckxanara mHa Krumbein, Sloss
(1951), Bucoka chepMIHOCT CHIVIACHO CTEIIEHUTE HA
Powers (1953) u mo-Bucoxka creneHn Ha 3a00JICHOCT
(0,3; 0,5) — momy3ao6senu. IllpuxoBka 1 HOJIMPOBKA
Ha 3bpHATA HE ce HaOMroaaBa.

Hpyr MuHepaJ, u3rpaxaaill msiCh4HUTE TLIAXKO0-
BeTE OT Ta3u MPOBUHIMS ¢ kBapisr. HabnronaBan
€ U3KJIFOUUTEJTHO BOJTHOOUCTBP KBAPI[ ¥ PSAKO MiTe-
YeH, 0e3 IPUXOBKA, YeCTO ChC CTHKIONOIO0HA I1a-
3ypa. KBapisr usrpaxna npeauMHO ApeOHO3BP-
HectaTa (pakuus B Te3u nschiu. ChepuaHocTTa
Ha 3bpHaTa My e Bucoka (-0,7; -0,9), a HeroBaTta
3ao0seHoct ¢ 0,3—0,5, T.e KBapIOBUTE 3bpHA Ca
MOJYBIJIOBATH A0 Houry3aobienu (Powers, 1953).

OO6moTO CHABpPKAHNE HA TEKKM MUHEPAJIH B
u3CleABaHuTe iaxose oT CeBepHAaTA MOAXpaHBaIia
npoBunnus € mon 1% (LBerkoBa—IoneBa, 1992).
IMon MEKpPOCKOTIA ¥ C PEHTTEHO- CTPYKTYPEH aHAJIU3
ca YCTAaHOBEHM TUTAHWT, MarHeTut, aMpubog u
enua0T. TexKuTe MUHEPAIH Ha TE€3U MSICHIU ChIIO
npeobiagaBaT B OpeOHO3BbpHECTAaTa (Ppakius.
TsaxaaTta cremeH Ha cHepUIHOCT W 3a00JEHOCT €
ChIllaTa KaKTO Ha KBapIoBUTE 3bpHA. [losupoBka
U IPUXOBKA HE CE YCTAHOBSBAT.

2. XapaKTepuCTUKAa HA MHUHEPAJHUTE 3bPHA,
M3rpaXKIally IJIAXKOBETe CHAOAIBAHN C MaTepHal
ot Ilenmpaanama nooxpareawa nposunyus. ToBa
ca 32 maxa ot miax KaBapHa Ha ceBep IO IUTax
CrbHueB Opsr Ha ror. [paHUIIUTE HA TP OBUHIIMUATE
ca yCJIOBHM, Taka 4e IUIAXXOBETE, Pa3IOJIOKEHU OKOJIO
TsX (¢ur. 2) Morat ga ObIaT OTHECEHH KbM eqHATA
WK ApyraTa NMPOBWHIMS 3apaid TUHAMAYHOCTTA

Ha ITAKOBUTE OoTjIoxeHus. [lopanu Ta3u npuvrHa
miax Hecedbpcku mronn, PaBma—u3tok u PaBma—
FOr MoraT J1a 0'b/1aT OTHeCeHH KakTo kbM LlenTpai-
HATa MPOBUHIIMS, Taka U kbM FOXHATA IPOBUHITHUS.
InaxoBere KaBapna, Maika Tysna u bamunk mmart
BHCOKO KapOOHATHO Chabpxkanue. 3ciaenBanusTa
MOKa3BaT, Ye B MO-TOJiIMaTa CH 4acT € TOBAa €
HEOPTaHWYeH KAJIUT, PE3yJTaT MPEIUMHO OT
CBJIAYMIIHKA MPOILECH M 3aTOBa TE3H ILJIAXKOBE Ca
oTHeceHu kbM LleHTpasHaTa moAxpaHBaIia mpo-
puHIus (Sotirov, 1999, 2003). CpegHusT 3bpHO-
METpHUEH ChCTAB Ha IACHbKAa Bapupa OT ApeOHO-
3ppHECT 0,24 mm (mw1ax Cetn Bnac—canatopuym)
no eaposbpHecT 1,06 mm (mwrax XypHamuct —
HaueB u np., 1993, 1994; ta6n. 1; ¢ur. 3). Omio-
KEHHUATA ca N00pe COPTHPAHU ChIJIACHO CPABHU-
TeHUTEe eTaionu Ha Beard, Weyl (1973).

OCHOBHUS CKaJ1000pa3yBaIl MUHEPAJT € KBAPIIBT
(xBapoBU mACHIN). Tol € mpeTMMHO BOTHOOUCTBP
Y MJICYHOOSLT KaTO U IBETE PA3HOBUIHOCTH YECTO Ca
C XBJITEHUKAB OTTEHBK 10 cBeTIokadsBu (dur. 4).
CoepuunocTTa Ha KBapIa € BHCOKAa U Bapupa
npeauMHO Mexny -0,5 u -0,7, a HeroaTa 3a00JIeHOCT
eot 0,1 7o 0,5 mo cxayrara ma Krumbein, Sloss (1951),
T.€. OT MHOTO'BITIOBATH A0 MOJTy3a00JI€HN CHIIACHO
creneaute Ha Powers (1953). Enna vacrt ot
KBapIIOBUTE 3bPHA Ca C MATOBA OBBHPXHOCT, KATO
0 BOAHOOUCTpUS KBapIil ChIO ce HaOJrogaBaT
MaTOBH MOBBbPXHUHH.

Kap6oHaTHOTO ChIOBpXaHUE HA MACBHIUTE OT
LenTpannara nposunnus Bapupa ot 4% mo 88%
(daueB u np., 1993, 1994; tabs. 1). KapbonaTuust
MaTepua € IPeaCTaBeH NPEAUMHO OT HEOPraHMYCH
KaJIIKT ¢ 051 ¥ XKbJITOKApSB IBAT, MaTOB. HecTo
JIMYM KpUCTajHATA CTPYKTypa Ha 3bpHATA.
Coepuunocrta um e Bucoka (-0,5; -0,7), a kato
3200J1€HOCT Ca MHOTI'O BIJIOBATH 10 I0JIy3a00JIeHH.
OpraHoreHHUs T KaJIIUT NPEACTaBIIsABA JETPUTYCHU
3bpHA OT YePYIKH HA MOPCKU OPTaHU3MHU, HaOJIIO-
JIaBaT ce ¥ 360 oT pubu. To3u AeTpUTyC € ¢ 1o-

®ur. 4. MUKPOCKONICKY HM3IJIe[l HA MACHIU OT OBJIrapcKHTe MOPCKHU IJIaKOBe: a) KapOoHaTeH miAcChbK OT miax ypaHkynak-
Kpanen, yBesmuenne x25; b) KBapuoB mfcChbK OT MJIax AcCMapyXxoBO, yBeJIMUeHHE X25; ¢) THTAHOMATHETUTOB MSICHK OT ILIAK
ITomopuiicka Koca, yBejuueHue x25

Fig. 4. Microscopic view of sands from the Bulgarian sea beaches: a) carbonate sand from the beach Durankulak-Krapetz,
magnification x25; b) quartz sand from the beach Asparuhovo, magnification x25; ¢) Ti-magnetite sand from the beach

Pomoriiska Kosa, magnification x25
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Hucka cepuunoct (0,5) u 3ao6menocr (0,1; 0,3), T.e.
MHOTO BIJIOBATH W BIVIOBATU 3bpHA. [loHSKOTA
3bpHATA HA OPraHOTEHHUS KAJIHUT Ca WBUYECTH,
CBXpaHWIU TAXHATA IbpBUYHA CTPyKTypa. [lomm-
pHBKa HA KUINWTHUTE 3bpHA HE C€ HAOIIOIaBa.

KonnentpanusTa Ha TeXKA MUHEPAIH B ILIAXKO-
BUTE OTJIOKEHHS, CHaOOsIBaHM C MaTepuan OT
LenTparHaTa moaxpaHBaiia MPOBUHIAS Bapupa
mexay 1% u 5%, a B uraxx Kamuus-Illkopnmnosinu
moctura 1o 10%, 3apaay roJisMOTO KOJIMYECTBO
peuen HaHOC oT peka Kamuus (LBetkoBa—IoeBa,
1992; ¢ur. 3). YcTaHOBEHM Ca TUTAHWT, MarHeTHT,
am¢pubon n pyrmi. TsaxHa cheprIHOCT CBHIIO €
Bucoka (-0,5; -0,7), kakro u TsxHara 3aobienoct (0,3;
-0,5) — monyswrioBatu W moJry3aobsenu. He ce
HaOIIOaBaT XapakTePHU OCOOEHOCTH IO MOBBPX-
HOCTTa UM OCBEH THUIIMYHUS METaJIEH OJIICHK 3a
TE3U MUHEPAJIH.

B mnax Kamuns—IIxopnmioBnu € ycTaHOBEH
¢denagmmaT — ¢ MaTOBA MOBBPXHOCT W BUCOKA
cthepruHOCT, HOJTYBIJIOBAT.

3. XapakTepucTuka Ha MUHEpPAJIHUTE 3bPHA,
M3TpaKIaIly IIaXKOBETE, CHAOISIBAHN C MaTepHUal
oT FOoicHama nooxpaueauja npoeUHYUA.

O6mo 37 miaaxa ce MOAXpaHBAT OT Ta3W
nposuHnus. ToBa ca wiaxosere oT HeceObpcku
nroan 10 Beneka (¢wur. 2). CpenHusAT UM 3BpHO-
MeTpHu4eH chcTaB Bapupa ot 0,24 mm 3a miaax
Bpamoc mo 0,86 mm 3a mraxx Besneka (Jdaues u ap.,
1993, 1994; Tabm. 1; dwur. 3). [1naxxoBUTE OTIOXKECHUS
ca CpemHO noOpe COPpTHUpaHH CHIJIACHO CPAaBHHU-
TeHuTe eTaonu Ha Beard, Weyl (1973).

I[IpeobnagaBamuTe MUHEpAJIN B MSICHYHUTE
OTJIOXKEHUs], noaxpanBanu OT FOxxHaTa MpOBUHITUS
ca TeXKUTE MUHEPAJIH, KOUTO MPUIABAT U ThMHUSI
LBST HA TE€3U ISICHIY (THTAHOMATHETUTHH MSICHIIH)
(¢pur. 4). KonmnenrpanusTa Ha TEKKA MUHEPAJIU €
ot 2% 1o 75% (LsetkoBa-Tonesa, 1992). Tosa ca
MUHEPAJIUTEe TUTAHUT, MAarHETUT, ENUIOT, allATUT,
WIMEHHT, pyTI, ampubo:1 u aBrut. [1og Mukpockor
TPYAHO CE€ pasrpaHU4aBaT OTIEJIHUTE MUHEPaIH
KaTO 32 TOYHOTO UM OIpeAessHE € U3IOJI3BaH
PEHTTeHOCTPYKTYpEH aHaiu3. Bcuuku THMHHU
MUHEpaJM Ce OTIMYaBaT C pa3sHOOOpasHa chepuy-
noct (-0,3; -0,9) u 3a06senoct (0,3; 0,7) mo ckanara
Ha Krumbein, Sloss (1951) unu mojybriioBaTu ao
3a00senu (Powers, 1953). C nucka cepudHOCT ce
OTJM4YaBa EMUJOTHT, YMUTO KPUCTAJIU Ca U MO-
eIPO3bPHECTU OT OcTaHauTe (M0 2—3 mBTU B
IHaMETBP).

KBapi — npeobiiagaBa MICUHOOETHAT C pa3HO-
ob6pasna chepuunoct (-0,3; -0,9) u 3aobaenoct (0,1;
0,5), T.e. MHOTO BIJIOBAT A0 MOJybIIOBaT. KBapIio-
BUTE 3bPHA B MOBEUYETO CJIYYau Ca C O-eIbP pa3Mep
OT TO3M Ha TEXKUTE MUHEPAJIH, C MATOBA MOBBPX-
HOCT ¥ XBJITOKA(SBU METHA, JOPH U IIPH MO-PAIKO
MpeacTaBeHuss BOQHOOUCTbp kBapil. Habmromasat
ce W MOBBPXHUHU Ha oTuynBaHe. ll[puxoBka u
MMOJIMPOBKA He ce HabIromaBa.

CpenHoTO KapOOHATHO ChABPKAHUE HA HSICH-
nure, cHabnsBanu ¢ matepuan ot FOxHaTa
MOJIXpaHBaIlla IPOBUHIIUS Bapupa Mexay 6,6% 3a
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miax Benexa n 47% 3a mwrax Xapmanute ([Jaues u
ap., 1993, 1994; taba. 1; dur. 3). KomuuectBoTO Ha
OpraHUYHUA W HCOPTaHHUYCH KaJIOHUT € HpI/I6J'II/I-
3UTEJIHO eAHakBo. W nBaTa BUIA KaJIMUT CE OTIIU-
YaBaT C MO-ePU pa3MepU OT TESKKUTE MUHEPAITU U
ctepuvHOCT OT IsTaTa ckama Ha Krumbein, Sloss
(1951), (pur. 2), T.e. ot -0,3 10 -0,9 1 3a0065€HOCT OT
0,1 1o 0,9 — oT MHOTOBITIOBaTH OO HOOPE 3200JICHN.
Bce max ¢ mo-BrCOKa CTENeH Ha 3200JIEHOCT Ce OTIIU-
YyaBa OPTraHOI'CHHHUAT KaJIIIUT.

3akiaouenue

KaTo 11s1J10 KJIaCTUYHUTE OTJI0KEHUS HA O'brap-
CKUTE MOPCKHM ILJIAXKOBE Ca ICAMUTHU — C pa3Mep
Ha msckuHUTE 3BpHA OT 0,06 mo 2,0 mm, cnopen
kracudpukanusara Ha Bell (1993). Ot nmoxyuenute
pe3yJITaTH ¥ HallpaBeHOTO OOCHXKIaHe ce 3a0ea3Ba
ompeesieHa TEHICHIMS 32 B3aMMOBPB3KA MEXIY
OTJEJIHUTE XapaAKTEPUCTUKH HA MSICHYHUTE OTIIOXKE-
HUS OT O'BJITap CKUTE MOP CKH IUTAXKOBE U MOP(OJIO-
rUsATa HA MUHEPAJIHUTE 3bPHA.

CopTHUpOBKTa € Mo-A00pa mpu TE3u MICHIH,
KOHWTO Ca C HO-HUCKa C(HEpUIHOCT M 3a00JICHOCT,
Mo-eIbp pa3Mep Ha 3bpHATA U MO-HUCKO KapOo-
HaTHO cbabpxkanue (¢ur. 5). Tesu ¢ mo-BuCOKa
chepuvYHOCT HaA 3bpHATA MMAT M MO-BHCOKA
3200JIEHOCT, a ChIIEBPEMEHHO C TOBA U MO-ApeOeH
pasmep Ha 3bpHaTa. He ce HabOmromgaBa Bpb3ka
MEXy KOHIEHTPAIUsITA HA TSKKUTE MUHEPATU U
OCTaHAJUTE XapaKTEPUCTHUKHU.

Kap6onataure nsiceum ot CeBepHATa TOAXPaH-
Ballla MPOBUHIIUS CE OTJIMYABaT ChC cJiaba COPTHU-
pOBKa, HUCKa M BUCOKA CHEpHYHOCT U HHCKaA
3a00JIEHOCT Ha YepymuecTus KaJlUHUT, KOUTO e
npeobiiagaBalims, KOETO TOBOPH 3a O3 bK U3TOUHUK
Ha TO3M MaTepuajl — NpWIeKallus Ha MIaKOBETe
MMOJABOICH OpPEroBu CKJIOH M Obp3a U HECHOKOWHA
oOcTaHOBKA Ha cegUMeEHTalus. Te3u HsCchOU ce
XapakTepusupaTr ¢ Mo-ApedeH OT OPraHOTEHHUs
IEeTPHUTYC pa3Mep U BUCOKA 3a00JICHOCT U chepud-
HOCT Ha 3bpHATa Ha OCTaHAJIWTE MUHepaiu. Te ca
MPETHPIETH HO-ABIbI TPAHCHIOPT U CJIEJOBATEIHO
TEXCH M3TOYHHUK € MOJBOAHUS OpEeroBu CKJIOH U
MpWIeKAaIlKs Ha IJIaxa OperoBu CKJIOH, OT KOUTO
ca pa3pyllaBaHU U TPAHCIOPTHUPAHU CKAJHU
KbCOBE ¥ MUHEPAJIHU 3bPHA YPE3 BPEMEHHO TeYalllu
MOTOIU, €0JOBU MPOLECH ¥ MOJABOIHHU TECUCHHUS,
JIOPY U MSACHbYHU CTPYH, JTMYAIIO OT MOJIMPOBKATA
Ha kBapua. KoJnyecTBOTO Ha TEXKUTE MUHEPAIIH €
He3HauuTenHo. KaTo 1510 ce Hajara u3Boja 3a
3aCHJICHU €PO3MOHHU NPOLECH B Ta3W 4acT Ha
OBJrapCKOTO MOPCKO Kpabpexue.

KBapuosure nsicbuu ot LleHTpanHaTa npoOBUH-
IIUS1 CE XapaKTepU3UparT ¢ 100pa COpTUPOBKA, HACKA
chepuvHOCT U 3a00J1€HOCT, MO-EOABP pa3Mep Ha
3bpHATA, MO-HUCKO KapOOHATHO ChIbPKAHUE U
HHUCKa KOHIEHTpAalus Ha TEXKU MHUHEpPaJH, C
M3KITFOUEHKE Ha TUTAKOBETE OKOJIO BJIUBAIIUTE CE B
Mopeto peku. KBapuoBute mscbiu uMat qodpa
COPTUPOBKA, KOETO TOBOPH 32 HO-CIIOKOWHA U IO~
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Fig. 5. Distribution of the characteristics of the beach sands by supplying provinces: a) sorting; b) sphericity; c) roundness;

d) grain size (mm); e) carbonate content (%); f) content of heavy minerals (%); 1, North Province; 2, Central Province; 3,
South Province
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06aBHa 0OcTaHOBKa Ha cenmMmeHTanwus. [lo-enpusT
pa3Mep Ha 3bpHATa U HUCKUTE CTOWHOCTH Ha
chepuvHOCT W 3200JI€HOCT TaBaT OCHOBAHUE Ja Ce
TBBPIM, Y€ IOETAT HA TPAHCIOPTHPAaHE HA MaTe-
puaja He € IbJIbI, T.C. MPEJUMHO OT CBJIAYHUIIHU
MpOIeCH U BpeMeHHOTeualy notonu. OCHOBHUST
M3TOYHMK Ha TUIAXKOB MaTEpHas Ca MPUISKAIUSI
OperoBu CKJIOH, KaTO BTOPOCTEIICHHA POJISt TYK UTPae
MOJABOJIHUSAT OPErOBU CKJIOH Upe3 pa3pylaBaHe Ha
KBapIIOBHU U KapOOHATHM CKAJIH, KAKTO U HA OCTaHKU
OT MOpCKM opranu3smMu. Ha mecta ChIECTBEHO
3HAUYCHME 3a CEIUMCHTAIUATA UMa PEYHUS CTOK.
Konnenrpanusta Ha kapOOHATUTE M TEXKKHUTE
MUHEpaJK HE € BUCOKA.

TuTaHOMAarHeTUTOBUTE MACHIM MMAT CPEIHO-
n006pa COpTUPOBKA, KOSTO TOBOPH 32 CPABHUTEITHO
CIIOKOWHA ¥ yMepeHa cequMenTanus. I1o- 1peOHus T
pasMep Ha 3bpHATA, KAKTO M BUCOKATa CTENEH Ha
cthepuIHOCT 1 3200JIEHOCT TOBOPSIT 32 IBJIBI TPAH-

JIutepaTtypa
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CIIOPT WJIX [IO-CKOPO 32 MHOTOKPATHO IMPEOTIAraHe
Ha IJIQXOBHS MaTepuas. TMTAHOMArHETUTOBUTE
MSCHIN CE XapaKTepU3UPaT ¢ BUCOKO KOJIMYECTBO
Ha TEXKUTE MUHEPAJIW M CPABHUTEIHO HHUCKO
kapOoHaTHO chabpxkaHue. OCHOBHUTE M3TOYHUIU
Ha TUTA)XOB MaTepHaJl Ca B MOYTH €IHAKBA CTEIEH
KaKkTO HOJBOIHUST OPEroBM CKJIOH, Taka W IpuJie-
XKAIIUAT Ha IUTakoBeTe Operosu ckiioH. Ho u B 1Bata
clly4asi MpeIUMHO CE€ pa3pyliaBaT aHAE3UTHUTE,
pe3yJITaT Ha TOPHOKPEOHUS MAaTrMaTU3IbM.
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