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Abstract

Boroujerd-Nezam Abad zone is widespread along NW-SE trend in part of Sanandaj-Sirjan zone.
Borujerd-Nezam zone consists of hornfels, schist, phyllite, migmatite, granite and granodiorite rock
types. Metamorphic (hornfels and schist) and igneous (granitoids) rocks are known as host
pegmatitic dikes. Quartz, feldspar, muscovite and tourmaline are the most common pegmatite, and
mica is as muscovite type with tendency to Li-bearing muscovite. Whole rock geochemical analysis
indicates that Rb, Sr, Ba and Al are relatively enriched, but REE, U, Sn and Ga and also Li, Ta and
Cs show depleted. Geochemical analysis of muscovite and K-feldspar indicates that enrichment
index such as Mg/Li vs Li, Rb vs K/Rb and Ta vs Ga diagrams are consistent with barren pegmatites
(LCT family) in REE and trace elements. Comparing to REE rich pegmatites, they show slight
enrichment in LREE relative to HREE.
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Figure 1. Structural-magmatic units of Iran and showing location of Boroujerd-Nezam Abad zone in the
Sanandaj-Sirjan zone (modified after Esna-Ashari and Hasanzadeh (2018).
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Figure 2. Geological map of study area in the Boroujerd-Nezam Abad zone (modified after Ahmadi

Khalaji, 2015)
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Figure 3. a) Contact of pegmatite dike and host schist rock, b) Needle-shaped crystals of tourmaline in
the pegmatite, c) Outcrops of pegmatite dikes in the host igneous rocks which contain needle-shaped
tourmaline, d) Large crystal tourmaline in the host igneous pegmatite dikes.
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Abbreviation of minerals are based on Whitney and Evans (2010).
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Figure 5. a) AFM diagram indicating pegmatite magmatic composition (Irvine and Baragar, 1971), b)
Location of studied samples on the alumina saturation diagram (Maniar & Piccoli, 1989), ¢ and d) Rb vs
Nb+Y and Nb versus Y diagrams (Pearce et al., 1984) indicating tectono magmatic settings. The
Boroujerd granitoid samples are from Ahmadi Khalaji et al. (2007).
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Figure 6. Primitive mantle-normalized trace element patterns (Sun & McDonough, 1989) and chondrite-
normalized (Boynton, 1984) for the Boroujerd-Nezam Abad pegmatites and muscovite and alkali-feldspar
minerals.
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Figure 7. EPMA photomicrograph indicates the presence of apatite and REE-bearing minerals as
inclusion in the pegmatitic dike minerals.
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Table 1. Results of geochemical analysis of pegmatite dike samples of the Boroujerd and Nezam Abad
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Table 2. Results of geochemical analysis of separated alkali-feldspar and muscovite (mica) of the
Boroujerd and Nezam Abad districts
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Figure 8. a) Composition of mica minerals in the diagram of Foster (1960), b) Composition of alkali-
feldspar in the K20 versus Na20 diagram (Miiller-Lorch et al., 2007), ¢) Li versus Rb/Sr diagram (Cerny
& Meintzer, 1988) indicates increasing of Li with increase of Rb/Sr, d) Variation diagram of K/Rb ratios
versus Rb for discrimination of tectonic environment (Cerny & Ercit, 1985). LC= Lower Crust, UC=
Upper Crust, TC=Total Crust, LPG= Leucogranite and Pegmatite Granite. Symbols are the same as
Figure 6.


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

il e ple
(o3)ls> olRsils ple 4 25)

VE- o bl g sl o) 5kt Y ol

afj b I | 500 —
e */ Ta mineralization | FC o A
100" ‘e E i Gordyenko, 1971 | v Barren 4.:'. ® .
b Nl | 100
A ¢ o S
,E\ A Ll . o
S0 £ £
E] 5 =10 _
s £ 100] =z E 3
2 ]
1k |
£ | Ta mineralization 1k Mineralized —
| Beous, 1966 F
\ 1
.
ol L PRI R o e T
! o 10 e ; oot 0.1 o ST
Li (ppm) ! 10 100 1000 10 100 1000 10000
Rb (ppm)

200

Ga (ppm)

Y¥Y

5 (Beus, 1966; Gordiyenko, 1971) Ga ,l,, ;s Ta Jlsges (o (Cerny, 1989) Li 41,y ,o MQ/Li jlsges (T4 Jsio
olid a8 el o eolitnl Lol (09 pube 9 (09 AL uund sl (Staurove, 1969) RD L1, ,o K/IRD Jlsges (o
):)L‘> w‘yso as Méksa uL».o.oJ L‘bsz.u}‘o g l) w..‘.u.] )l L;MC:"’C Leru 9 S| 0992 f“"'“: W) o L.SLQ“"""L"‘i Méu’.«o
Figure 9. a) Mg/Li versus Li diagram (Cerny, 1989), b) Ta versus Ga diagram (Beus, 1966; Gordiyenko,
1971), ¢) K/Rb versus Rb diagram (Staurove, 1969) for discrimination of mineralized and barren
pegmatites indicates studied pegmatites classified as barren type and showing only enrichment of Li in
the muscovites that is important.
g CogSwse SIS gl Ll 5l ool pwyp slbcwsley wil ool i wlis SIS isu o a8l
Gl laie) S Bl 5 ol slacailedl s aws g0 a1y Ll lg5 o (S j5bds § aiiwn glaie oypllo, g3
Ol b el rizes 5 sllpls Gewily (o cusSuse aie Gl Ylazsl 55 Gty (o5
2 (5Kage £55 Sl S pbas )l S b Sty Sols 25Ty 5 (liirn S 55 Jeloy G555
& a5 b polol een  (Cerny et al, 2012) wiss o 525 5 3VL slos izt 5 ot (99550 425
9 S (AB) JL.M.».J oé‘yl} )l lS.;.a 281 9 li».a 95 ‘_QLQWLQKJ w0 )Ja.:tb ‘(Cerny et a.l, 2012) L;\.\.».A.D.»Ja
g9 5 ol slocsleSy § ond gamaid AB-LREE (slacusleXs WIS ,o ¢l HREESLREE aSl>l
wiziwd a8l JoouinS £95 5l onds o) p Sl G SGls aS el 4 az g L S0 Bkl aie MS Jhge8un
oz I HlSy Gl pleardss) Gl SThs oezer Sl o5 Wl o e lg &S el ol
S b 5 | gy slaanisil S L alhen 5 Slaasil (oS ladasme jo (38,5 18 T os usiesll
el a5 s 55 (e,lh el 8, 1) LCT slacwslds ool 51 Ll oles oo sl oge JISIT
PO GO+ slales 5 (LekS F L Y) o5 Lid sladoss 10w G b Cdgariol o,)lus ) b ol o laesleX
slesls «(Dill, 2015, 2016) dwgas oo &1l slagomaids bl p wloads JoSis o 5 il &> 0
5 ol oS S Gl Siw b cileSy Sigish £55 51 Sblplss 5 37g bl 53 e w5
el (65,50 Hlime S b coileXy SileSle g (565,50 £95 5] ol ol

oo bl ol ;o .05l yaeis, olg—‘luUa'J —0,2g Ay 5l GiSu (pais o G....lflg WL& slsls
e Ol sl ke G £ 55 5 Bl sl 55101 35 e o 4 4l 3l Logas 5 4l als oy il


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

Yfo SB by oS polie LlalS (8,55 L oblpllss 0,2 argy )3 (bl 5 (SSLeK SIS (ondgh) 5 (ot SIS

ol Shia )3 3520 o 5 5 LSlo (sloo alS e b Lo ol (S0t ety 53 ks 51 5l Lo ol 3310 o
5 Cores el o0 Jold lsee (Ko slaosly odas g 005 3585 alides glaazly S o 5leSy slasils
Sbeald (5,155 oses S5 0ile )3 Glgee laasly (oulin SIS abdi e Gasesl S la S
o2l ST S G 5 s (205 badigal I (S 50 g wies ulloygi 5 CasSge WDy (ST
S9SN CgSag San sloomyp 50 (S ol polie g5l o IS 5 csbl ol ssalin LB )8 job
Cambys by Ssel 35 5 adsl STl S e sleyfiges bol ol sad el ki
SHFSS Lazme 10 a5 Cesl eagy anegllyy 5 QI SIS GleSLe (lls (Sefslynd wxly Gl (ol (SeigSS
ol 8,5 S5 S g8 sl 055 n b plejer FeS Sk 4 U gy glacls) Sleast oS
) o5 Gt odd (o slocileSy a5 ol s T (asls o 35 5 laeileSy olerdss slo S
5 il Yl ol a5 aiz o il 1,3 (LCT 0alsils) 1o bl laciaslaSy 0, ;5 Lulal cl 1 g Wload Laie

ol dnts inio gla SIS a5l 5 Ceanl Sl CusSinge 3 ogasa @il

&L

Ayl ooli )5 Bbpbly Mo g allate Jygle (35550 5 (63585 slrosgi Syl 5 hsls i eyt ol sl goeml )
Ol ozils VYYA) (s59d9,m

Ol ol (VYAL) (5351574 (5555 abihly 9,29 (sl o058 sl " ol e ls gaant Y

205 alordss Ly 5 (Ul 8) Ol —gaiios S5 (Sloe (25 )0 (g5 muleSL g wooliim et 8 Y
AF-AD (VAT Yo o)l et Jlo ool ] (ooilid e dalibiad Mailaie ol slooignsl §

Ol oBils (1Y) sigls ity (65 ally 5008l 6 Jladm Jlods slonignd S (5gls " ol e 8 F

Sl 5 calitipe) lojl "Smgp V) e e e e oliiipme 4 ) (8o cop ( Sld ep e o8 e Yo gl D
OYVe) 59iS Sase

OYFP) )l (olid 5 Ay MagS-ailin] 4ol (suigisl S slocSin G3slss 5 (oolidime; Glom) " «g B0, #
Ol oils

G5 &y ©Jly P leSy ol 3 b ot 5 GRS o gz Slee clg S (Bl co (Dl Y
XYY ) 8l el owlits SIS g ol ol alma s g

SBLaST g clidsyan Glosls "3l VY e e ool Al o e o clawgd (> oz 89 0p (Gdiges A
AOYAD) HoiS oo

2 S50 5 o Qe Sae b slacailbeSy o Gy st e ol o 1Sl v Gl oS ez o A
SEYY OYAY) Y Lo el ooty 1S 5 ol ol aloma "o s i g3 o(35L8) bl — 12rg 1 — 5o (5bLis
YYf

5 olidsly alzme (ST e iz bl usil,S oo o aliolleyg” e wnle o (B GaeT 0 aralogh ) -
FAYEA YA Y 6l ¢l omnlits SIS

Blone 152y ailais olRhsls (el 5 sy ep il 5 ol (Gaeml ey i FaLS 5 sl 1B Wiggpm e )
YAY-YAY (VYN Y 6 les eyl clits SIS g it ol


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

ole> cme psle VEe e bl g ke o) 5yles Y ul> Y¥s
(o3)ls> oS83ls psle 4 59)

12. Agard, P., Omrani, J., Jolivet, L., Mouthereau, F., "Convergence history across Zagros
(Iran): constraints from collisional and earlier deformation”, International Journal of Earth
Sciences (Geologische Rundschau) 94 (2006) 401-419.

13. Ahadnejad V, Valizadeh M. V., Esmaieily D., "The role of shera zone on the emplacement
of Malayer Granitoid rocks, NW Iran". J Applied Science 8(23) (2008) 4238-4250.

14. Ahmadi Khalaji A., Esmaeily D., Valizadeh M. V., Rahimpour-Bonab H., "Petrology and
geochemistry of the granitoid complex of Boroujerd, Sanandaj-Sirjan Zone, Western Iran",
Journal of Asian Earth Sciences 29 (2007) 859-877.

15. Beus A. A., "Distribution of tantalum and niobium in muscovites from granitic pegmatites",
Geokhimiya (1966).

16. Boynton W. V., "Geochemistry of the rare earth elements: meteorite studies. In: Henderson,
P. (ed), Rare Earth Element Geochemistry", Elsevier (1984) 63-114.

17. Cerny P., "Exploration strategy and methods for pegmatite deposits of tantalum®, Springer-
Verlag, Heidelberg, (1989) 274-310.

18. Cerny P., "Rare-element granitic pegmatites, Part 1: Anatomy and internal evolution of
pegmatite deposits". Geoscience Canada, 18, 2, (1991) 49-66.

19.Cerny P., Ercit T.S., "Classification of granitic pegmatite’s", Canadian Mineralogist 43
(2005) 2005-2026.

20. Cerny P., Ercit T. S., "Some recent advances in the mineralogy and geochemistry of Nb and
Ta in rare-element granitic pegmatites”, Bulletin Minéralogy 108 (1985) 499-532.

21. Cerny P., London D., Novak M., "Granitic pegnatites as reflections of their sources",
Elements, 8 (2012) 289-294.

22. Cerny P., Meintzer R. E., "Fertile granites in the Archaean and Proterozoic fields of rare-
element pegmatites: crustal environment, geochemistry and petrogenetic relationships, In:
Taylor RP, Strong DF (eds) Recent Advances in the Geology of Granite-Related Mineral
Deposits", Canadian Institute of Mining and Metallurgy, Special Volume 39 (1988) 170-207.

23. Dill H.G., "Pegmatites and Aplites: their genetic and applied ore geology", Ore geology
reviews, 69 (2015) 417-561.

24. Dill H. G., "The CMS classification scheme (Chemical composition—Mineral assemblage—
Structural geology)-linking geology to mineralogy of pegmatitic and aplitic rocks", Neues
Jahrbuch fur Mineralogie-Abhandlungen: Journal of Mineralogy and Geochemistry, 193(3)
(2016) 231-263.

25. Foster M. D., "Interpretation of the composition of lithium micas"”, USGS Professional
Paper 354 (1960) 147-173.

26. Fuertes-Fuente M., Martin-lzard A., Boiron M.C., Vinuela J.M., "P-T path and fluid
evolution in the Franqueira granitic pegmatite, Central Galicia, Northwestern Spain",
Canadian Mineralogist 38 (2000) 1163-1175.


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

YfY SB b g oleS polie ohals (55 L oblalls -3 ,2g  dig o (bl 5 (GSeS SIS (ordos g (oalit SIS

27. Gordiyenko V. V., "Concentration of Li, Rb and Cs in potash feldspar and muscovite as
criteria for assessing the rare metal mineralization in granite pegmatites”, International
Geology Review, 13 (1971) 134-142.

28. Irvine, T. N., Baragar, W. R. A., "A guide to the classification of the common volcanic
rocks", Canadian Journal of Earth Science, 8 (1971) 523-548.

29. Jolliff B. L., Papike J. J., Shearer C. K., "Petrogenetic relationships between pegmatite and
granite based on geochemistry of muscovite in pegmatite wall zones, Black Hills, South
Dakota, USA", Geochimica Cosmochimica Acta 56 (1992) 1915-1939.

30. Linnen RL, Trueman DL, Burt R., "Tantalum and Niobium", In: Gunn G (ed) Critical
metals handbook. (2014) Wiley, Chicester, UK, 361-385.

31. Mameli G., Filigheddu R., Binelli G., Meloni M., "The genetic structure of the remnant
populations of Centaurea horrida in Sardinia and associated islands", Annals of Botany, 101
(2008) 633-640.

32. Maniar, P. D., Piccoli, P. M., "Tectonic discrimination of granitoids", Geological Society of
American Bulletin 101 (1989) 635-643.

33. Masoudi F., "Contact metamorphism and pegmatite development in the region S.W of Arak-
Iran", PhD Thesis, University of Leeds. England, (1997) 321.

34. Masoudi F., Yardley B. W. D., Cliff R. A., "Rb-Sr geochronology of pegmatites, plutonic
rocks and a hornfels in the south- west of Arak, Iran", Journal of Sciences, Islamic Republic
of Iran 13(3) (2002) 249-254.

35. Masoudi F., Yardley BWD., "Magmatic and metamorphic fluids in pegmatite development:
evidence from Borujerd complex, Iran". Journal of Science Islamic Republic of Iran 16(1)
(2005) 43-53.

36. McKeoughi M. A,, Lentz D. R., Chris R. M. Mcfarlane C. R. M., Brown J., "Geology and
evolution of pegmatite-hosted U-Th £ REE-Y-Nb mineralization, Kulyk, Eagle, and Karin
Lakes region, Wollaston Domain, northern Saskatchewan, Canada: examples of the dual role
of extreme fractionation and hybridization processes”, Journal of Geosciences, 58 (2013)
321-346.

37. Mongelli G., Boni M., Buccione R. Sinisi R., "Geochemistry of the 936 Apulian karst
bauxites (southern Italy): Chemical fractionation and parental affinities”, Ore Geology
Reviews, 63 (2014) 9-21.

38. Miller-Lorch D., Marks M.A., Markl G., "Na and K distribution in agpaitic pegmatites”,
Lithos, 95(3-4) (2007) 315-330.

39. Pearce J. A., Harris N. B. W., Tindle A. G., "Trace element discrimination diagram for the
tectonic interpretation of granitic rock™, Journal of Petrology, 25 (1984) 956-983.


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

ole> cme psle VEe e bl g ke o) 5yles Y ul> YA
(o3)ls> oS83ls psle 4 59)

40. Roda-Robles E., Villaseca C., Pesquera A., Gil-Crespo P. P., Vieira R., Lima A., and
Garate-Olave |., "Li-bearing pegmatites as residual melts of P-rich Variscan granites from
the Central Iberian Zone", EGU General Assembly (2018) Vienna.

41, Staurove O. D., Stolyarov L. S., Isochewa E. I., "Geochemistry and Origin of Verkh Iset
Granitoid massif in central Ural", Geochemistry International, 6 (1969) 1138-1146.

42.Sun S. S., McDonough W. F., "Chemical and isotopic systematics of oceanic basalts:
Implications for mantle composition and processes”, Geological Society of London Spatial
Publication, 42 (1989) 313-345.

43. Tabbakh Shabani AA., Sahamieh RZ., Keshavarz Z., Composition of Tourmalines from
Hajiabad and Dehgah area, SE Boroujerd. Journal of Geopersia 3 (2013) 21-33.

44, Taylor S., Mc lennan S., "The Continental Crust; its composition and evolution Book.The
Continental Crust; its composition and evolution”, Blackwell Science Publishers (1985).

45, Taylor S. R., McLennan S. M., "The continental crust: its composition and evolution",
Blackwell Scientific Publication, Carlton (1985) 312.

46. Van Lichtervelde M., Linnen R. L., Salvi S., Didier B., "Texture and chemical evolutions in
tantalum oxides: A discussion of magmatic versus metasomatic origins for Ta mineralization
in the Tanco Lower Pegmatite, Manitoba, Canada", Economic Geology, 102 (2007) 257-276.

47. Wang W., Liu S. W., Santosh M., Bai X, Li, Q. G., Yang P. T., Guo R. R., "Zircon U-Pb-
Hf isotopes and whole-rock geochemistry of granitoid gneisses in the Jianping gneissic
terrane, Western Liaoning Province: Constraints on the Neoarchean crustal evolution of the
North China Craton", Precambrian Research, 224 (2013) 184-221.

48. Webster J. D., Thomas R., Rhede D., Forster H. J., Seltmann R., "Melt inclusions in quartz
from an evolved peraluminous pegmatite: geochemical evidence for strong tin enrichment in
fluorine-rich and phosphorus-rich residual liquids", Geochimica Cosmochimica Acta 61
(1992) 2589-2604.

49. Whitney D. L., Evans B. V., "Abbreviations for names of rock-forming minerals", American
Mineralogist 95 (2010) 185-187.

50. Wise M. A., "Trace-element chemistry of lithium-rich micas from rare-element granitic
pegmatites”, Mineralogy and Petrology 55 (1995) 203-215.


https://gnf.khu.ac.ir/article-1-2710-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

20 Vol. 7, No. 1 Kharazmi Journal of Earth Sciences
Spring & Summer 2021

Mineralogy and Geochemistry of Pegmatitic and Aplitic Dikes
in the Boroujerd-Nezam Abad Zone with Respect to Trace
and Rare Earth Elements Mineralization

Majid Ghasemi Siani™*, Sima Bayat

1. Department of Geochemistry, Faculty of Earth Sciences, Kharazmi University,

Tehran, Iran
2. University of Tabriz, Department of Geosciences

Extended Abstract
(Paper pages 215-232)

Introduction

Pegmatites are an important source of economic sources of a broad spectrum of rare metals
including Li, Rb, Cs, Be, Ga, Sc, Y, REEs, Sn, Nb, Ta, U, Th, Zr and Hf used in ceramics and
the pharmaceutical industry as well as a number of other industrial applications (Cerny and
Ercit, 1985; Cerny, 1991). Understanding their genesis is essential to better delineate geologic
terranes and environments permissive to their occurrence. A variety of criteria were applied to
the classification: internal structure, paragenetic relationships, bulk chemical composition,
petrogenetic aspects, nature of parent medium and geochemical signatures, among others. The
compositional attributes of feldspars and micas can provide valuable information on the
petrogenetic evolution of granitic pegmatites (Trueman and Cerny, 1982, Legg and Namateba,
1982, Cerny, 1991). The present work combines a petrographic study and geochemistry studies
(both whole-rock geochemistry and geochemical study of feldspar minerals and muscovite) of
the Boroujerd-Nezam Abad zone in the Sanandaj-Sirjan zone, Iran, to place their occurrence in
a regional context by determining mineralogy, textural relationships and geochemical trends.

Summary of petrography and geological settings

In the Boroujerd—Nezam Abad zone, pegmatite dikes formed with a general NW-SE
orientation cross-cutting granitoids. Pegmatite dikes are exposed in the southeast of the
Boroujerd district near the Mirab, Gijali, Kolah Jub and southwest of Kabotarlan villages,
within granitoids and metamorphic units. Towards Shazand, near to Hendoudar and Zabir Abad
villages, there are numerous pegmatite dikes both intruded in the granodiorite and metamorphic
rocks. Pegmatite dikes exhibit 2 to 15 m in length and 0.5 to 0.5 m in width with sharp contacts
to their wall rocks. Mineralogical studies indicates they mainly contain large needle-shaped
crystals of black tourmaline, milky to rose quartz, white K-feldspar, plagioclase, and muscovite
with subordinate biotite, zircon and garnet, and show graphic, perthite and myrmekitic textures.

Material and methods

Pegmatitic dikes in the Boroujerd-Nezam Abad zone recognized based on geological maps
of the Shazand and Boroujerd, and 100 samples were collected from them. Fifty polished thin
sections were prepared and studied by Axioplan 2 Zeiss research-type optical microscope at the
Iranian Mineral Processing Research Center (IMPRC) and Kharazmi University. About thirteen
whole rock samples of Boroujerd and Nezam Abad pegmatitic dikes and nine separated
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muscovite and K—feldspar crystals were analyzed for major and trace elements by ICP-OES
(Varian 735-ES) at the Geological Survey of Iran.

Results and discussion

Pegmatitic dikes are characterized by contents of Al,O; range from 8.30 to 15.1 wt.%, MgO
range from 0.1-0.4 wt.% and FeO, range from 0.8-3.6 wt.%. P content (554 to 3199 ppm) in the
pegmatitic dikes indicates peraluminous affinity of magma. Pegmatitic dikes have a stronger
peraluminous character in the A/NK [A/NK = molar ratio Al,O3/(Na,O + K,0)] versus A/ICNK
[A/CNK = molar ratio Al,03/(CaO + Na,O+ K,0)] diagram. All of pegmatite dikes display a
typical calc-alkaline trend on the ternary diagram of Irvine and Baragar (1971). The Rb versus
(Yb + Ta) and Nb versus Y tectonic setting diagrams (Pearce et al. 1984), indicate that most of
the pegmatite samples plot in the field of volcanic arc setting, less common into syn-collisional
settings and within-plate granite. High Th/Yb ratios correlated with high values of La/Yb, which
are consistent with continental arc magmas. In the chondrite-normalized multi-element
diagrams (Sun and McDonough, 1989), pegmatite dikes have a similar trend in both district, and
Nb and Ti (HFSE-high-field strength elements) show negative anomalies. The chondrite-
normalized REE patterns of pegmatite dikes (Boynton, 1984) show relatively similar flat
patterns with slightly negative to positive Eu anomalies (0.98 to 3.84).
Muscovite in the pegmatitic dikes characterized by Al,O; range from 30.2 to 34.5 wt.% and
K,0 range from 9.99 to 11.91, whereas alkali-feldspar characterized by Al,O; range from 14.6
to 17.3 wt.% and K,O range from 7.31 to 11.14. Muscovite compositions plot into the field of
Li-bearing muscovites which is consistent with Li content (28.5 to 162 ppm) in their
compositions. On the Rb/Sr versus Li (Cerny and Meintzer, 1988), showing a positive trend, so
that Li content increase with increasing of Rb/Sr indicating effects of fractionation process in
pegmatites evolution. The K/Rb ratios in the Boroujerd and Shazand pegmatites are in range
64.8 to 232.1 and 62.6 to 384.4, respectively indicating these pegmatites can be considered as
low evolved pegmatites. However, low evolved pegmatites are classified as poor mineralized
pegmatites in relation to Li, Sn, Ga and Ta mineralization. In addition, all pegmatite samples
located in the field of barren pegmatites on the Mg/Li versus Li (Cerny, 1989) and Ta versus Ga
diagrams (Beus, 1966; Gordiyenko, 1971). Economically, these pegmatites can be just
considered as source of mica and ceramic industrial minerals.

Conclusion

- The pegmatite dikes in the Boroujerd—Nezam Abad zone formed with a general NW-SE
orientation and mainly consist of large needle-shaped crystals of black tourmaline, milky
to rose quartz, white K-feldspar, plagioclase, and muscovite with subordinate biotite,
zircon and garnet.

- The pegmatite dikes show peraluminous, I- to S-type magmatism, calc-alkaline series, and
display geochemical characteristics consistent with syn- to late-orogenic and post-orogenic
environment.

- Based on K/Rb ratio and Rb content of pegmatites and K-feldspar and muscovite therein,
pegmatitic dikes are less evolved and classified as LCT family (barren sub-type) of rare-
earth class of pegmatites, and can be just considered for mica and ceramic industrial
minerals.
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