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The normal (dispersed) contents of the chemical
elements in the rocks are considered as background
ones. These background values are very useful for
the geological practice as a basis for comparative
investigations and estimations of geochemical
anomalies, rock alterations, ores, environmental
pollution, etc.

The aim of the present study is to determine the
mean (background) contents in the rocks on Bulgarian
territory of a group of nine elements with predominant
lithophyle geochemical behavior — Be, Sr, Ba, Sc, Ti,
V, Mo, W and Sn.

The distribution and the concentration of these
elements in different rock types and in general for all
rocks in Bulgaria is characterized on the basis of
published data from 7975 quantitative and semi-
quantitative element determinations. The analyses
used, was made on 2589 samples from magmatic,
metamorphic and sedimentary non-altered rocks from
different in age and geological position rock complexes
in the country. From the total number of samples the
magmatic rocks comprise 61 %, the metamorphic
rocks — 29 % and the sedimentary rocks are 10 %.

A method is applied for assembling, mathematical-
statistical processing, and summarizing of the
analytical data published during the period 1960 — 2003
in scientific papers (98 sources) and geological fund
reports (26 sources).

The median is accepted for the mean (expected)
background value and the upper background threshold
(UBT| 5) of the element contents is calculated using
the quartiles of the concrete sets of elements using
the formula proposed by IOda &I'ypeuu (1964).
Similar formula (with significance level of 0.01) is
preliminary used to eliminate the anomalous high
contents of the elements in the sets of different rock
types. The approach described was already used in
earlier studies of the authors on the background
contents of 10 ore-forming elements in the rocks in
the country (Kuikin et al., 2001).

The results obtained for mean (background)
contents and upper background concentrations of Be,
Sr, Ba, Sc, Ti, V, Mo, W and Sn for 15 different types
of rocks and as a total for all rocks are presented in
Table 1.

The number and the distribution of element
determinations in Table 1 allow us to obtain
sufficiently reliable assessments of the average
contents by rock groups and totally for all rocks. The
valuations for W are exception, probably questionable
because of the comparatively small number of
analyses.

Some of the elements show significant differen-
tiation between rock types. For example Be is
concentrated in the acidic rocks, while Ti and V — in
the basic rocks.

The degree of differentiation estimated by the
relative quartile deviation (in %) is the following:

Sr49 — Be 50 > W 55 — Ba 56 — Mo 60 —
Sn61 - Sc 63 >V 70 > Ti74

Ti and V are the most intensively differentiated
elements.

Mean values of the nine elements studied for the
rock groups in 46 % of cases are nearest to the
respective rock contents derived by OBUMHHUKOB
(1990), 25 % — to these by Burorpaznos (1962) and
14 % — to the data for tonalites and greywackes by
Wedepohl (1995). Therest 15 % of the data obtained
in this study significantly differ from earlier
determinations of average rock contents, mainly for
W in basic and intermediate magmatites and acid
metamorphites.

The statistical elaboration of generalized sets from
all types of the rocks allows deriving of the value for
the background content of each element studied in
the earth crust on the Bulgarian territory. These
generalized values show good coincidence with
already published global clarke contents or contents
of Be, Sr, Ba, Sc, Ti, V, Mo, W and Sn in the upper
earth crust (UC) (Table 2).
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Table 1. Mean contents and upper background concentrations (in ppm) of Be, Sv, Ba, Sc, Ti, V, Mo, W,
and Sn in the rocks on Bulgarian territory.

Rock groups Be* Sr Ba Sc Ti \% Mo \ Sn
1. Clastic 2.5 167 430 12.9 | 3600 | 84.7 1.7 2.4
(terrigenous) rocks 4.4 604 843 16.6 | 9405 235 4.6 | nd**| 46
(102 samples) 13 76 79 15 49 74 29 18
2. Clay rocks 7 82 568 4636 179 32.5 19 6
(27 samples) 341 1475 n.d. 7988 329
4 13 13 10 26 6 4 6
3. Carbonate 2 309 80 4 981 20 0.7 1.1
sedimentary rocks 3 1197 433 14 7235 | 58.7 1.6 n.d.
(110 samples) 8 102 104 21 33 81 23 6
4. Terrigenous- 2.2 212 336 11.6 | 3749 | 71.2 1.3 1.9
carbonate rocks 1006 | 1610 17 2.2 n.d.
(20 samples) 5 15 20 11 2 7 10 5
Rock groups Be Sr Ba Sc Ti \4 Mo W Sn
5. Ultrabasic 0.3 503 352 838 84.1 0.3
magmatic rocks 1195 | 2860 | n.d. 2456 | 477 4.5 n.d. n.d.
(71 samples) 7 10 17 14 34 14
6. Basic 0.6 522 655 20.6 | 5923 181 1.6 19 2
magmatic rocks 0.7 1211 1990 | 38.9 | 7426 372 7 5.9
(123 samples) 9 75 79 36 19 70 27 6 16
7. Intermediate 1.5 575 609 14.8 | 3098 140 1.2 10 3
magmatic rocks 3.5 1335 | 2123 26 6264 374 8.2 25.5 10.7
(367 samples) 44 248 288 91 8 172 116 11 78
8. Moderate acid 2.6 380 620 4.5 2752 | 60.5 1.5 0.5 3
magmatic rocks 4.2 1231 | 2079 | 25.5 5761 176 11.2 4.4 14.6
(258 samples) 45 192 198 59 15 104 97 33 60
9. Acid 3 280 631 2.6 2034 | 20.5 0.6 0.6 4
magmatic rocks 6.9 716 1672 7.5 3886 112 2.2 2.1 11.7
(772 samples) 178 517 576 125 19 304 287 127 306
10. Ultrabasic 1 25 65 7.4 778 50 3 3
metamorphites 398 617 1413 240 n.d.
(28 samples) 2 14 16 1 14 13 2 2
11. Basic 0.8 195 122 30 8152 203 1 2
metamorphites 1.6 563 707 455 | 18845 | 538 4.9 n.d. 11.3
(271 samples) 24 257 224 45 65 222 25 29
12. Intermediate 1 248 454 13.9 6402 156 1.5 1
metamorphites 777 853 51 7477 237 3.4 n.d.
(57 samples) 6 54 57 18 12 33 11 6
13. Acid 3 189 655 11.1 419 50 1 30 3
metamorphites 5 619 1555 | 21.5 1576 244 7.3 48 8.8
(312 samples) 23 281 298 66 21 213 55 9 38
14. Carbonate 0.5 126 207 0.7 23 0.2 1
metamorphites 412 567 n.d. 129 2.5 n.d.
(26 samples) 5 23 19 4 19 8 4
15. Low-grade 2.2 85 641 55 1.9 2.7
metamorphic rocks 409 1527 n.d. n.d. 229 6.3 n.d.
(45 samples) 6 28 39 30 9 6
All rock types 2 280 506 9.4 2956 | 729 1 0.7 3
combined 5.9 1015 | 1675 | 34.8 | 13320 | 378 4.9 3.5 14.6
(2589 samples) 379 1905 | 2027 492 281 1402 719 190 580

* For each element: row I (bold) —mean value (median); row I — upper background threshold (calculated at N>[18);
row III — number of samples analyzed for the element (N)
** No data for the element
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Table 2. Comparison between background contents obtained for Bulgaria and clarke values of Be, Sr, Ba,

Sec, Ti, V, Mo, W and Sn (in ppm)

Clarke after Clarke after Clarke for UC Present data
Element Bunorpanos OBYMHHHKOB after Wedepohl background
(1962) (1990) (1995) — Cyc content — Cpg
Be 3.8 2 3.1 2
Sr 340 370 316 280
Ba 650 470 668 506
Sc 10 17 7 9
Ti 4500 5300 3117 2956
\Y 90 12 53 73
Mo 1.1 1.2 1.4 1
W 1.3 1.4 1.4 0.7
Sn 2.5 2.3 2.5 3

A comparison is made between the global clarke
values and the derived background concentrations in
this study for all of the rocks in Bulgaria using the
coefficient of concentration in relation to the average
one (after Wedepohl, 1995) for the upper earth crust.
The ratio Cyy/Cgg shows the following tendency:

V 1.38; Sc 1.28; Sn 1.20; T1 0.95; Sr 0.89; Ba
0.76; Mo 0.71; Be 0.64; W 0.50
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®OHOBU CBABPXXAHUS HA Be, Sr, Ba, Sc, Ti, V, Mo, W u Sn B CKAJIUTE

B BbJITAPUSA

FOnua Xpucmosa, Jumumovp Xpucmos

Hopmannute (pa3cestHl) ChbAbPXKAHUS HAa XUMHY-
HUTE EIEMEHTH B CKAJHUTE Ce NPUEMAaT 3a TEXHH
(doHOBU KOHLIEHTpaIWu. Te3n (OHOBH CTOWHOCTH ca
MHOTO TOJIE3HH 3a Te0JIOKKaTa MPaKTHKa KaTo
OCHOBA 3a CPAaBHHUTEIHH HM3CIEABAHHS C LEI
YCTaHOBSIBAaHE HA FTEOXMMHYHH aHOMAJIMH, IPOMEHH
Ha CKaJIMTe, HAJIMYKe Ha OPYIsBaHMUs, 3aMbPCIBaHE
Ha OKOJTHATa cpela | JIp.

Llen Ha mpenCTaBEHOTO M3CIIEABAaHE € U3BEKa-
HeTo Ha cpeHuTe (POHOBM) CHIIBPKAHKS B CKATTUTE
B bwarapus Ha rpyma or 9 enemenTa c mpeoOia-

JaBaIlo JUTOPUIHN TE€OXUMUYHU OTHACSHUS — Be,
Sr, Ba, Sc, T1, V, Mo, W u Sn.

W3non3Banu ca myOIMKyBaHM AAHHU OT KOJH-
YEeCTBEHH 1 IPHOJINKEHO-KOTMYECTBEHN aHAIN3H Ha
2589 Opost mpoOM OT HEMPOMEHEHH MarMeHHu,
MeTaMOpP(HH U CEIMMEHTHH CKAJIM OT Pa3jInyHH MO
BB3PACT U FEOJIOKKO HOJIOKEHHE CKAITHI KOMILIEKCH.
Upes 7975 eneMeHTOONpPENEICHUS € XapaKTe-
PU3HPAHO ChIOBPKAHHETO M Pa3NpeleleHUeTo Ha
W3CIIEIBAHNUTE €IEMEHTH B PA3JINYHU THIIOBE CKAIH
1 001110 B cKanuTe B benrapus. B obmws Opoit mpodu
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MarmMeHuTe CKallu npexacraBiasBat 61 %, mera-
MopduuTe — 29 % 1 cequmentaute — 10 %.

[Ipunoxena e MmeroauKa 3a ChOMpaHe, CHCTeMa-
TU3HpaHe, MaTeMaTHKO-CTaTHCTHUecKka oOpaldoTka
u 0000IaBaHe Ha aHAJIUTUYHH JAaHHU OT HAyYHH
nyonukanuy (98 u3ToYHMKa) ¥ POHIAOBH I'€OTOKKH
noknanau (26 n3rounuka) or nepuoaa 1960 —2003 r.
3a ¢onoBa croitHOCT (Cpg) € mpuera MeauaHaTa, a
ropHuAT npar Ha onoBute kKoHueHTpamu (UBT) s)
€ U3YKCIIeH 110 KBapTUIIMTE Ha paslpeeeHusTa 3a
OTIENTHUTE CHBKYITHOCTH 110 (hopMysa, MpeaIoKeHa
or IOda u ['ypeuu (1964). Upes npunarane Ha
nogo6Ha ¢opmyna (mpu HEBO Ha 3HayuUMocT 0,01)
NpEABAPUTEIHO OT BCAKA OT CHBKYIMHOCTHTE C
W3XOIHU AAHHH I10 TPYITHU CKAJIM Ca OTCTPaHEHH Hal-
BHUCOKHTE (“yparaHHW) ChABP)KAHUSA Ha eJeMEH-
tuTe. ONUCaHMUAT MOAXOM € M3MON3BaH U MPH Mo-
paHHM U3CJIeNBaHMs Ha aBTOpUTE BHPXY (OHOBHUTE
cbabpikaHus Ha 10 pyIoreHHH eeMeHTa B CKaJIuTe
y Hac (Kuikin et al., 2001).

B pesynrar Ha obpaboTkaTa Ha JaHHUTE ca
MOJIYyYeHH CTAaTUCTHUYECKH OLEHKH 3a CPEIHOTO
(poHOBOTO) CHABPKAHME M TOpPHATa TpaHUIA Ha
(GOHOBHTE KOHIEGHTPALHMU HA Pa3TIekJaHUTE
eJIeMEeHTH B 15 TIa ckanu 1 00110 32 BCUYKH CKAJIH
(tabmuma 1).

Hskou oT enemeHTHTE MOKa3BaT 3HauYMMa
mudepennuanys o ckanau tunose. Hanpumep, Be
ce KOHIIEHTPUPA HNPEUMYILECTBEHO B KHUCEIHTE
ckanu, Aokato Ti u V ca cBbp3aHH NPEIUMHO C
06asnunu ckanu. CreneHta Ha AudepeHLHanus,
OLIGHsIBaHA MO OTHOCHTEIHOTO KBAPTHIIHO OTKIIO-
HeHue (B %), hopMupa pex, B KOWTO KaTo Hali-CUITHO
mudepeHIpann ce orkposiBat V u Ti:

Sr 49—Be 50 »>W 55—-Ba 56—>Mo 60 — Sn 61
—>Sc63 >V 70—>Ti74
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[Tony4yenuTte cpeqHu ChABPKAHUS Ha JIEBETTE
eJIeMEHTa 110 TPynu ckayiu B 46 % oT ciyyauTe ca
Haii-OJM3KM A0 NaHHHUTE MO CKaJIHU THIIOBE Ha
OBunnHKKOB (1990), 25 % — 1o Bunorpanos (1962)
u 14 % — no Wedepohl (1995). 15 % ot pe3ynrature,
MOTYYEHH 3a CKaJHTe, 3HAYMTEIHO C€ pas3inyaBaT
OT MO-PaHHUTE U3YUCICHHS HA CPEIHH ChbIbPIKaAHUS,
raBHO pu W B 0a3WYHHTE U CPEIHUTE MarMaTUTH
U KHCETUTE METaMOP(PUTH.

Obpaborkata Ha 00OOMIEHUTE CHBKYITHOCTH OT
JaHHHM 32 BCUYKH TUTIOBE CKaJIM MO3BOJISIBA U3BEXK-
JAaHEeTO Ha CPEIHU CTOMHOCTH, KOUTO MOTraT Jia ce
BB3IIpHEMAT KaTo cpeaHo (PoHOBO) ChabpIKaHUE HA
BCEKH OT €JIeMEHTHUTE B 3€MHAaTa KOpa Ha TEpUTO-
pusra Ha crpaHara (Cgg B g/t): Be — 2, Sr—280, Ba
—506,Sc—-9,Ti—2956,V-73,Mo—-1,W—-0.7u
Sn - 3.

Te3u cToiiHOCTH MOKa3BaT MHOro goOpa
CBIOCTAaBUMOCT C NMYOJMKYBaHHUTE OT APYTLH
W3CIE0BaTeN! [MI00aTHU KJIapKOBU CTOMHOCTH Ha
Be, Sr, Ba, Sc, Ti, V, Mo, W u Sn (tabmuua 2).
CpaBHeHHE MEXIy aKTyaJlHHTE 38 MOMEHTa
KJIApKOBH CTOWHOCTH M MOJYy4YeHUTE (HOHOBH
CBABPKAHUS HA pasriIeKIaHUTEe 9 elemeHTa e
HaNpaBeHO M Ype3 KoepHUIIMEeHTa Ha KOHLEHTPaIHs
CHIpsIMO KJIapKa 3a ropHara 3eMHa kopa o Wedepohl
(1995). N3uncnennte cTOMHOCTH Ha KoeUIIMEHTa
BapHupaT B TECEH UHTEPBAL:

V 1,38; Sc 1,28; Sn 1,20; Ti 0,95; Sr 0,89; Ba
0,76; Mo 0,71; Be 0,64; W 0,50

W3BeneHuTe mpu HACTOSAIIOTO H3CIEABAHE
(OHOBH CHABpKAHUSA MMAT XapakTep Ha JocTa-
THYHO HAJEXKIHU CHPAaBOYHU CTOMHOCTH 3a r€OXU-
MUYHHM H3CIEOBAHUA M MOraT Ja C€ Bb3IpUEMaT
KaTo pernoHallHyu Kinapkose Ha Be, Sr, Ba, Sc, Ti, V,
Mo, W u Sn 3a beirapus u 3a bankanckus peruoH.



