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Abstract. Infrared spectra (IR) in the O-H stretching region were recorded fornatural tourmalines from the magmatic and magmatic-hydrothermal systemsof Moslavačka Gora (Croatia). Samples of disseminated tourmaline (schorl)representing magmatic products were collected from leucogranite. Nodulartourmaline (intermediate members of the schorl-dravite series) from two-mica granite represents a magmatic-hydrothermal mineral related to the finalstage of granite crystallization. IR spectra of the typically disseminated tour-maline show four sharp O-H stretching bands: 3643, 3633, 3550, and 3484cm–1, while typical nodular tourmaline shows spectra with asymmetric andrelatively broad O-H stretching bands on 3635 and 3554 cm–1 with shouldersat the higher and lower wavenumber side. The broadening in the lowerwavenumber region of nodular tourmaline compared to disseminated tour-maline indicates a higher water content in the nodular type. At the same time,the observed shifts between the corresponding bands can be explained by theshortening of the O-H1 and O-H3 distances, which can be attributed to diffe -rent genetic and/or evolutionary processes. According to the models applica-ble to the Moslavačka Gora, disseminated tourmaline from the leucogranitecan be considered a typical magmatic (pegmatitic) product and a standard ac-cessory phase of the leucogranite. The origin of nodular tourmaline, whichwas the last mineral to crystallize in the evolved Late Cretaceous granitic sys-tem of Moslavačka Gora, is attributed to the interaction of a fluid phase fromthe residual granitic melt with the fluid originating from the wall-rock in thelow-pressure crustal setting, which was accompanied by relatively rapid cool-ing. This interaction resulted in an increased dravite content of the nodulartourmaline and is reflected in the observed IR spectral features.Key-words:
IR spectra, tourmaline,
schorl, dravite, Moslavačka Gora.

Апстракт. Инфрацрвени спектри (IR) турмалина из магматског имагматско-хидротермалног сустава Мославачке горе (Хрватска)снимљени су у подручју O-H растезања (stretching). Узорци дисе -минираног турмалина шерла (schorl) прикупљени из леукогранитапредстављају магматски минерал. Турмалин из нодула (члан серије
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Introduction and geological settingThe Moslavačka Gora (MG) crystalline in north-ern Croatia, like the surrounding basement of thePannonian Basin, consists of various igneous andmetamorphic rocks. The igneous rocks are predom-inantly granitoids, while the surface exposures ofthe metamorphic rocks include medium- to high-grade metamorphic lithologies (KOROLIjA & CRNKO,1986; KOROLIjA et al., 1986; CRNKO, 1990; CRNKO &VRAGOVIć, 1990; PAMIć, 1990) – Fig. 1. The presentlarge-scale regional geological interpretation lo-cates MG crystalline in the Sava (-Vardar) Zone(PAMIć, 1993, 2002; SPAHIć, 2022; SPAHIć & GAuDeNyI,2022) or Sava Zone (SCHMID et al., 2008, 2020), i.e.,in the suture zone between Adria microplate andeurope, marking the southwestern margin of thePannonian Basin towards the Dinarides (Fig. 1a).The MG granitoid pluton comprises roughly 110km2 of exposed crystalline and hosts several typesof granitic rocks, as indicated by field, petrographic,and geochemical studies (e.g., PAMIć, 1990). Geochem-istry reveals the general predominance of two majorgranitoid varieties: two-mica granite and leucogran-ites. Two-mica granite (biotite>>muscovite) is the

most common type, frequently cut by the two leuco -granite subtypes (coarse-grained and fine-grained,both containing muscovite). All granite types havesimilar mineral composition and S-type chemical sig-natures according to criteria of CHAPPeLL & WHITe(1974), such as relatively low Na2O (2.71–3.85 fortwo-mica granite vs. 2.58–4.67 wt. % for leucogran-ite) and the corresponding K2O content (3.65–6.01wt. % vs. 3.47–7.10 wt. %), strong peraluminosity(ASI (molar Al2O3/(CaO+Na2O+K2O)) =1.1–1.2 vs.1.1–1.6) and high SiO2 content coupled with low con-centrations of FeOtot and MgO  (with slightly differentFe-numbers: for two-mica granite 62–63 vs. 69–89for leucogranite). Trace elements characteristics, andexceptionally high LIL (large ion lithophile) trace el-ement concentrations, corroborate the above conclu-sion. Chondrite-normalized Ree patterns fortwo-mica granites are moderately flat and fraction-ated ((La/yb)N=4.33–9.67), with a slight enrich-ment in LRee and a strongly negative eu anomaly(eu/eu*=0.41–0.56 where eu/eu*=euN/√SmN*GdN),ΣRee=70.34–121.38 ppm. Similarly, chondrite-nor-malized Ree patterns for leucogranites are characte -rized by the presence of two subgroups of flat pat- terns ((La/yb)N=1.88–2.33 and 2.10–2.67) with pro-

schorl-dravit) у двотињчастом граниту представља минерал настао умагматско-хидротермалном циклусу унутар завршне фазе криста -лизације тог гранита. IR спектар типичног дисеминираног турмалинапоказује четири уске O-H врпце настале услијед растезања и то на 3643,3633, 3550 и 3484 cm–1, док спектар типичног турмалина из нодулапоказује асиметричне и релативно широке врпце O-H растезања на 3635и 3554 cm–1 с проширењима на вишим и нижим валним бројевима.Проширење према нижем валном броју опажено код нодуларног тур -малина указује на виши садржај воде у нодуларном типу турмалина ууспоредби с дисеминираним турмалином, док се уочени релативнипомаци између одговарајућих врпци могу објаснити скраћивањем O-H1и O-H3 размака, што се може приписати различитим генетским и/илиеволуцијским процесима. Према петрогенетским моделима који се при -мјењују за Мославачку гору, дисеминирани турмалин из леукогранитасе може сматрати типичним магматским (пегматитским) продуктом иуобичајеном акцесорном фазом леукогранита. Поријекло нодуларногтурмалина, који је кристализирао као посљедњи минерал у еволуираномкаснокредном гранитном суставу Мославачке горе, приписује се међу -дјеловању флуидне фазе из резидуалне гранитне магме с флуидомпоријеклом из околних стијена у увјетима ниског тлака у плиткој кори,што је праћено релативно брзим хлађењем. Ово међудјеловање резул -тирало је повећаним садржајем дравита у саставу нодуларног турмалинаи одражава се у уоченим IR спектралним значајкама.
Кључне речи:
IR спектри, турмалин,
шерл (schorl), дравит,
Мославачка гора.
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nounced negative eu anomaly (eu/eu* = 0.03–0.11and 0.06–0.66), both showing significantly lowerΣRee (ΣRee=21.67–22.49 and 8.37–10.34 ppm)compared to two-mica granite (BALeN & BROSKA,2011; BALeN & PeTRINeC, 2011).Previous studies of disseminated and nodulartourmaline occurrences used the granitoid hostrocks from the type locality (Fig. 1b) (BALeN, 2007;BALeN & BROSKA, 2011; BALeN & PeTRINeC, 2011). Theyare Late Cretaceous, as the overall dating of MGcrystalline by different methods has already  estab-lished (LANPHeRe & PAMIć, 1992; BALeN et al., 2001,2003; STARIjAš et al., 2010). The isotopic age of thestudied leucogranite is constrained by the data ofBALeN et al. (2001) to be 74±1.0 Ma (muscovite Ar–Ar). PALINKAš et al. (2000) also determined the Ar–Ar age on muscovite from the coarse-grainedleucogranite with a plateau age of 73.2±0.8 Ma.They interpreted it as the age of muscovite crystal-lization and/or cooling.The P-T conditions at the crystallization level ofthe two-mica granite were determined from the zir-con saturation temperature and Ree thermometry

(ca. 720–730 °C). The combination of these temper-atures and the Al2SiO5 phase diagram gave a pres-sure of 70–270 MPa (average depth ~5 km) (BALeN& BROSKA, 2011).Our study focuses on known and specific occur-rences of tourmaline from previously describedgranitoids from the Srednja Rijeka area on thenorthern margin of the MG crystalline. The first typeof tourmaline, nodular tourmaline (NT), forms com-pact spherical aggregates (tourmaline nodules)within the two-mica granite. On the other hand,leucogranites often host prismatic crystals of dis-seminated tourmaline (DT) and radial aggregates ofprismatic crystals (“tourmaline suns”) - Fig. 2. Inthis study, we present infrared measurements oftourmaline spectra for nodular and disseminatedtourmalines separated from the two-mica graniteand leucogranite host rocks, respectively. This studyaims to use records from the O-H stretching regionof IR spectra to investigate the role of fluids in theLate Cretaceous magmatic evolution of a complexAdria – europe convergence zone during the finalstages of host rock evolution. These records indi-

Fig. 1. Simplified maps of: (a) the Dinaride–Alpine–Pannonian region showing the major structural units after SchMID et al. (2008) and
position of Moslavačka Gora (map is slightly modified after LužAR-ObeRIteR et al., 2012), (b) simplified geologic map of the Moslavačka
Gora crystalline (modified after KOROLIjA & cRnKO, 1986; cRnKO, 1990; PAMIć, 1990) and position of the site with investigated tourmaline
occurrences.
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rectly point to changes in the tourmaline chemistryand reflect on the tourmaline structure, thus reveal-ing the contrasting genesis and evolution of thestudied tourmaline types.
Host rock petrographyTwo-mica granite hosting tourmaline nodulesexhibits either fine-grained equigranular or por-phyritic textures (Fig. 2a, b). The mineral assemblageconsists of quartz, plagioclase (albite to oligoclase),biotite, muscovite, and K-feldspar (orthoclase). At thesame time, accessory phases include zircon, apatite,

monazite, xenotime, and opaque mineral(s). An-hedral quartz grains are about 1 mm in size. Albite istabular, similar in size to quartz, and randomly dis-tributed in the rock. Mica flakes are 1–2 mm long butmay form large clots up to 5 mm long. K-feldspar isalso around 1 mm and is tabular in shape. Tourma-line nodules from two-mica granites typically occuras compact spherical to amoeboid aggregates, rang-ing from 1 to 10 cm in diameter. Tourmaline nodulesfrom MG regularly exhibit a complex texture com-prising two distinctly separated units: the tourma-line-bearing melanocratic core, which is envelopedby the leucocratic, biotite-free zone (halo). The tour-maline-bearing core consists of dravite-enriched,

Fig. 2. tourmaline occurrences from MG: (a) contact of two-mica granite containing tourmaline nodules with leucogranite vein containing
disseminated tourmaline grains; (b) typical occurrence of two-mica granite with spherical tourmaline nodules composed of a characteristic
dark tourmaline-bearing core and a leucocratic rim (halo). two-mica granite is cut by aplitic leucogranite; (c) Disseminated tourmaline
crystals in the coarse-grained leucogranite; (d) radial aggregates of prismatic tourmaline crystals („tourmaline suns“).
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slightly Na-deficient tourmaline and quartz + albite+ K-feldspar. The nodule halo, consisting of quartz+ feldspar ± muscovite, is an integral part of thenodule and envelops the tourmaline-bearing core.Leucogranites occur as smaller, irregular bodiesand dykes cutting through two-mica granite. Theyare characterized by sharp to diffuse contacts to-wards the two-mica host (Fig. 2). They are generallycharacterized by subequal proportions of quartz, K-feldspar (microcline and orthoclase), and plagio-clase (albite) with variable proportions of mus-covite, biotite, garnet, andalusite, and tourmaline.Accessory minerals include apatite, zircon, andopaque phases. Quartz forms ~1 mm (in the fine-grained varieties) to one cm (in coarse-grained va-rieties) anhedral grains. Similar dimensions arecharacteristic for the feldspars (K-feldspar and pla-gioclase). Micas are scattered throughout the rock,with white mica (muscovite) predominating. Pinkgarnet forms anhedral interstitial grains reaching afew mm to a few cm in size. Black, elongated tour-maline grains, several mm to cm in size, are ran-domly distributed (i.e., disseminated) throughoutthe rock (Fig. 2c). Disseminated tourmaline (schorl)also occurs as “tourmaline suns” – radial aggregatesof elongated schorl tourmaline crystals reaching upto 30 cm in diameter (Fig. 2d). Leucogranite texturevaries between pegmatitic (grains a few mm to afew cm in size) and fine-grained (1–2 mm) aplitic.
Materials and method
(FTIR spectroscopy)Separation of 15 tourmaline samples, includingsamples of nodular tourmaline (NT) from two-micagranites (7 samples) and disseminated tourmalinecrystals (DT) including radial aggregates (“tourma-line suns”) from leucogranites (8 samples) was an-alyzed by FTIR spectroscopy. The IR spectralmeasurements from 4000 to 375 cm–1 with a reso-lution of 1 cm–1 (step) were performed at the Divi-sion of Mineralogy and Petrology, Department ofGeology, Faculty of Science, university of Zagreb,using Bruker Tensor 27 infrared spectrometer. Sam-ples were prepared from a powdered mixture ofpure solid KBr and optically clear separation of

tourmaline grains, which were pressed into a thin,transparent pellet. The approximate weight ratio ofthe sample to KBr was 1:100. Samples were pre-pared, and measurements were performed at roomtemperature. Data processing involved grouping theobtained spectra based on the details observed inthe 3800–3100 cm–1 range. To avoid overlap of theIR spectra, one sample from each group was se-lected for graphical display in this contribution (DT1 and NT 7). The resulting subdivision of tourma-lines into two groups is consistent with the previ-ously observed chemical differences between thestudied tourmaline occurrences (BALeN & BROSKA,2011; BALeN & PeTRINeC, 2011) and the results of thepreliminary IR spectroscopic study reported byBALeN et al. (2015).
ResultsDifferences in field occurrence and the chemistryof the studied tourmaline types reflect the complexcrystal structure of tourmaline in general and con-sequently affect the properties of the infrared spec-tra. One of the most suitable regions for detectingdifferences between different types of tourmalinesis the O-H stretching region (3800–3100 cm–1).The results of chemical analyses of tourmaline aregiven in BALeN & BROSKA (2011) and BALeN & PeTRINeC(2011). Based on their chemical characteristics, DTand NT tourmalines are defined as primary alkaligroup tourmalines (HeNRy et al., 2011), which differin chemical composition: nodular tourmaline rangesfrom schorl to dravite (Fe# 0.43–0.58) and dissemi-nated tourmaline is schorl (Fe#=0.75–0.85) – Table1, Fig. 3.
Tourmaline spectra with emphasis on
the O-H stretching regionInfrared spectra for representative disseminated(DT 1) and nodular (NT 7) tourmaline separationsshow typical groups of absorption bands consistentwith the standard IR spectrum of tourmaline (e.g.,schorl) from the RRuFF (2023) database. Manysymmetrical absorption bands are found in the
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range 375–1000 cm–1. The bands reflect the vibra-tion of the [Si6O18] group in the tourmaline struc-ture caused by the bending vibration of Si-O, thesymmetric stretching vibration of Si–O–Si, the sym-metric stretching vibration of O–Si–O, the asymmet-ric stretching vibration of O–Si–O and the asym-metric stretching vibration of Si–O–Si, respectively.The absorption bands around 1100–1000 cm−1are assigned to MgOH bending, while the bandsaround 1300 cm–1 are assigned to the stretching vi-bration of (BO3). Weak bands at around 3000 cm–1in the sample DT 1 are associated with adsorbedwater. The observation of four OH stretching bandsin the hydroxyl stretching region (3800 to 3100 cm–1) suggests mixed occupancy of octahedral sites inthe studied tourmalines (e.g., eRTL, 2003, 2012;FROST, 2007; ZHAO et al., 2012; BAčíK, 2015; FuCHS etal., 2022; LI, 2022).The spectra of the hydroxyl stretching region forthe studied samples are shown in Fig. 5.IR spectrum (Fig. 5) of the typical MG nodulartourmaline (NT 7) shows two asymmetric and rela-tively broad O-H stretching bands, whose observedpositions are at 3635 cm–1 and 3554 cm–1, withshoulders on the higher and lower wavenumberside. On the other hand, the IR spectrum of MG dis-seminated tourmaline (DT 1) shows four sharp O-Hstretching bands: 3643 cm–1, 3633 cm–1, 3550 cm–1,and 3484 cm–1.
Discussion

Tourmaline minerogenesis in the context of
host-rock petrogenesisThe minerals of the tourmaline supergroup arethe most widespread and complex borosilicates,crystallizing in the R3m space group and occurring

in a wide variety of rocks of different origins andcompositions. The abundance and presence of tour-maline in different geologic systems made it an ex-cellent candidate, often used to decipher crustalevolution (e.g., LONDON, 2011; DuTROW & HeNRy, 2011;VAN HINSBeRG et al., 2011; BAčíK et al., 2018).The two contrasting tourmaline occurrences inthe Moslavačka Gora granite, disseminated schorl inleucogranite and dravite (grain rim and zone) toschorl (grain core) in tourmaline nodules from two-mica granite (Table 1, Fig. 3), indicate the independ-ent origin of these phases as well as differentevolution of their host rocks.A preliminary model for the production ofleucogranitic melts in the MG magmatic systembased on geochemical studies (GARAšIć et al., 2007)indicates K-feldspar-rich melting residue and mus-covite dehydration melting at low aH2O. This modelis related to the melting of continental crust in a col-lisional setting, which is at least partially consistentwith field evidence and our observations. In theleucogranitic magmas, tourmaline is interpreted tobe an early crystallizing phase, as evidenced by itseuhedral shape with well-defined crystallographicforms and relatively homogeneous chemical com-position (schorl). The origin of nodular tourmaline,which was the last mineral to crystallize in theevolved granitic system of Moslavačka Gora, was at-tributed to the interaction of a fluid phase from theresidual granitic melt with the fluid originating fromthe wall-rock in the low-pressure crustal setting andrelatively rapid cooling, resulting in increased MgOcontent (BALeN & BROSKA, 2011).
Interpretation of the IR spectra O-H stretch-
ing region of MG tourmalinesThe general tourmaline formula isXy3Z6(T6O18)(BO3)3V3W, where the most common

Table 1. the structural formula of average values for nodular and disseminated tourmalines. the average is based on 14 selected analy-
ses for each group. Data for calculation are taken from bALen & bROSKA (2011) and bALen & PetRInec (2011).
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ions (or vacancy) at each site are: X = Na+, Ca2+, K+,and vacancy; y = Fe2+, Mg2+, Mn2+, Al3+, Li+, Fe3+, andCr3+; Z = Al3+, Fe3+, Mg2+, and Cr3+; T = Si4+, Al3+, andB3+; B = B3+; V = OH– and O2–; and W = OH–, F–, andO2–.In the tourmaline structure, the OH groups oc-cupy two structurally distinct positions: the first po-sition (OH1, O1, W) is located in the center of thehexagonal rings, where the OH groups are coordi-nated by three y octahedral cations. The second po-sition (OH3, O3, V) is located at the edge of thetrigonal brucite-like fragments in the structure oftourmaline, and the OH groups are always coordi-nated by two Al cations and one y cation. The high-est frequency bands in the IR spectrum (above~3600 cm–1) correspond to the OH groups locatedin the hexagonal rings, whereas the bands in the3600-3400 cm–1 region correspond to the OHgroups located at the edge of the trigonal brucite-like fragments (e.g., GONZALeZ-CARReñO, 1988; CAS-TAñeDA et al., 2000; De OLIVeIRA et al., 2002; SKOGBy etal., 2012; BOSI et al., 2015a, b; BeRRyMAN et al., 2015;BAčíK, 2018).It is known that the presence of different cationsnear hydroxyl groups modifies the frequency ofbands associated with OH in tourmalines. According

to GONZALeZ-CARReñO (1988), the dravite-schorl se-ries, in which the cations at the y sites are predom-inantly Mg and Fe, is characterized by two bandscentered at 3738 and 3633 cm–1, the band with thehigher frequency being more pronounced indravites and the band with the lower frequencybeing more intense in schorls. In the infrared spec-tral region of 3600-3400 cm–1, there is generally aunique component centered around 3550 cm–1. Thewidth of this component is greater in the case ofschorl. According to GONZALeZ-CARReñO (1988), theobserved components could be associated with AlAl Fe (3553–3558 cm–1) and Al Al Al (3464–3494cm–1) environment. That interpretation fits wellwith the observations on MG tourmalines (Figs. 4,5, Table 2).The observed difference between the O-Hstretching regions in the two tourmaline types andclearly defined absorption bands in both nodularand disseminated tourmalines from MG suggestsdifferent mineral evolution. The difference in evolu-tion has implications for the cation distribution andresults in subtle differences in OH coordination. Theobservation of OH stretching bands (although twoof them are “hidden” in the broadband group of NT7) in the hydroxyl stretching region corresponds to

Fig. 3. a) ternary system for the primary tourmaline groups based on the dominant occupancy of the X-site (henRy et al. 2011); b) com-
position of different types of tourmaline plotted in terms of ca/(ca+na) vs. Fetot/(Fetot+Mg), graph after bAKSheev et al. (2011). Data
from bALen & bROSKA (2011) and bALen & PetRInec (2011).
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a mixed occupancy of octahedral sites in both tour-malines. The broadening observed in the lowerwavenumber region of the NT 7 spectrum comparedto the DT 1 spectrum suggests a higher water contentassociated with the crystallization of nodular tour-maline, while the observed shifts between the corre-sponding bands can be explained by the shorteningof O-H1 and O-H3 distances, which are due to differ-ences in petrogenetic processes, i.e., magmatic/hy-drothermal (for NT) versus magmatic (for DT).

The O-H stretching region of the typical MG IRspectrum of nodular tourmaline from the two-micagranite (NT 7 in Fig. 5) is characterized by two

broad bands at 3635 and 3554 cm–1. The band at3554 cm–1 is very broad and may have a shoulder onthe low wavenumber side (~3488 cm–1), which canbe related to the third band at 3484 cm–1 also ob-served in disseminated schorl tourmaline fromleucogranites. However, the overall spectral behav-ior of NT tourmalines differs markedly from that ofthe DT tourmalines from leucogranites. The rela-tively weak vibrational bands above ~3600 cm−1 canbe assigned to the O1 site,while the strong bands below~3600 cm−1 can be assignedto the O3 site occupation (e.g.SKOGBy et al., 2012; BOSI et al.,2015a, b, 2016; BeRRyMAN etal., 2015). The observedminor variations in Fe, Mg,and Al content within MGtourmalines (Ta ble 2) corre-late with subtle variations inthe band position. The broad-ening in the lower wavenum-ber region (Fig. 5) with anasymmetric band indicateslower crystallinity of the NTtype and the important roleof fluid-host rock interactions in controlling mineralchemistry (De OLIVeIRA et al., 2000). This is consis-tent with general observations that tourmalines

Fig. 4. IR spectra of nodular (nt 7, dotted line) and disseminated
(Dt 1, solid line) tourmalines in the 4000 to 375 cm-1 region.

Table 2. tourmaline O-h stretching bands were observed in the O-h stretching region 
(3800–3100 cm–1). According to ZhAnG et al. (2008) and bAčIK et al. (2011), a tentative cation
assignment is given.

Fig. 5. O-h stretching region IR spectra (3800–3100 cm-1) of the
nodular (nt 7, dotted line) and disseminated (Dt 1, solid line)
tourmaline from Moslavačka Gora.

R= Fe, Mg, Al, Mn



from more-evolved magmatic systems are well-crystallized and produce sharp bands, whereastourmalines from less-evolved magmatic systemsproduce broad bands (e.g., CASTAñeDA et al., 2000).
ConclusionsThe present geological relations in the Mosla -vačka Gora crystalline reflect the complex history ofmagmatic evolution during several closely relatedevents in the Late Cretaceous. The granite body it-self shows evidence of at least two successive mag-matic events – their signature was left behind in theform of different rock textures and relationships be-tween known rock types, their mineral composi-tions, and geochemical characteristics, and in theshift of tourmaline composition from schorl todravite.The differences between the IR spectra of nodular(NT) and disseminated tourmaline (DT) are best seenin the O-H stretching region (3800–3100 cm–1) of theinfrared spectra. IR spectra of disseminated tourma-line show four sharp O-H stretching bands: 3643,3633, 3550, and 3484 cm–1, while nodular tourma-line shows asymmetric and relatively broad O-Hstretching bands at 3635 and 3554 cm–1 with shoul-ders on the higher and lower wavenumber side. TheOH stretching bands have been studied in detail be-cause of their sensitivity to crystallochemical fea-tures controlled partly by the bulk chemistry, thewater content in the system, rock-fluid interaction,degree of “crystallinity,” geologic history or magmaevolution, and temperature-pressure conditions.The broadening in the lower wavenumber rangecompared to disseminated tourmaline suggests ahigher water content in nodular tourmaline, whilethe observed shifts between the correspondingbands can be explained by shortening of the O-H1and O-H3 distances, which can be attributed to dif-ferent formation (geological) processes.The origin of nodular tourmaline, which was thelast mineral to crystallize in the evolved Late Creta-ceous granite system of Moslavačka Gora, is attrib-uted to the interaction of a fluid phase from theresidual granitic melt with fluid originating from thewall rock in the low-pressure crustal setting, which

was supported by relatively rapid cooling, resultingin increasing dravite content in nodular tourmalinetoward the nodule margin. Disseminated tourma-line from the leucogranite can be considered a typ-ical magmatic (pegmatitic) product and a commonaccessory phase in leucogranites.
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Резиме

Студија инфрацрвеног спектра
турмалина Mославачке горе
(Хрватска) из подручја O-H растезања
(stretching): значај флуида у
горњокредној магматској еволуцији
комплексне зоне конвергенције
Адриа – ЕвропаСадашњи геолошки односи у кристалину Мо -славачке горе одражавају сложену магматскуеволуцију током неколико блиско повезанихдогађаја у касној креди. Кристалин Мославачкегоре састоји се од магматских стије на (углавномгранита) уз које се јављају мета морфне стијенесредњег до високог ступња метаморфизма. Самогранитно тијело показује доказе о најмање дваузастопна магматска до гађаја који су резулти -рали настанком двотињ частог гранита, као пре -владавајућег типа, те леукогранита, као другогнајзаступљенијег типа мославачких гранита. Тису догађаји оставили видљиве потписе у разли -читим текстурним ка рактеристикама ових сти -јена, њиховим терен ским односима, минерал-ном саставу и геоке мијским обиљежјима, као иу промјени састава минерала турмалина одшерла (schorla) према дравиту. Двотињчастигранит садржи специ фична сферична тијела –турмалинске нодуле – у чијој се језгри јављанодуларни турмалин, док су турмалини у леуко -гранитима присутни као ди семинирани субхе -дрални кристали.Разлике између IR спектара нодуларног (NT)и дисеминираног турмалина (DT) најбоље сеопажају у подручју O-H растезања IR спектра(3800–3100 cm–1). IR спектри дисеминираногтурмалина показују четири уске врпце O-Hрастезања: 3643, 3633, 3550 и 3484 cm–1, док

нодуларни турмалин показује асиметричне ирелативно широке врпце O-H растезања на 3635и 3554 cm–1, с проширењима на вишим и нижимвалним бројевима. Врпце O-H растезања судетаљно проучаване због њихове осјетљивостина кристалокемијске карактеристике, које супак дјеломично контролиране укупним кемиј -ским саставом, садржајем воде присутне у су -ставу, интеракцијом стијена и флуида, ступ њем„кристалинитета“, геолошком повијести и/илиеволуцијом магме те увјетима температуре итлака. Проширење врпци у подручју нижег вал -ног броја опажено је код нодуларног турма лина,што указује на виши садржај воде у ноду ларномтурмалину у односу на дисеминирани турма -лин. Уочени релативни помаци између одгова -рајућих врпци код нодуларног у односну дисе-минирани тип турмалина могу се објаснитискраћивањем O-H1 и O-H3 размака, што се можеприписати различитим генетским и/или еволу -цијским процесима.Поријекло нодуларног турмалина приписујесе међудјеловању флуидне фазе из резидуалнегранитне магме с флуидом поријеклом из окол -них стијена у увјетима ниског тлака плитко укори, те је он кристализирао као посљедњи ми -нерал у еволуираном суставу каснокредних гра -нита Мославачке горе. Ови су процеси билиподржани релативно брзим хлађењем, што јерезултирало повишењем садржаја дравита унодуларном турмалину, гледано од средиштапрема рубу нодула. За разлику од тога, дисеми -нирани турмалин (по саставу schorl) из леуко -гранита може се сматрати типичним магмат-ским (пегматитским) продуктом и уобичајеномакцесорном фазом у леукограниту.
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