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A. šUšNJARA and B. šCAVNICAR 

TUFFS IN NEOGENE DEPOSITS OF CENTRAL DALMATIA 
(SOUTHERN CROATIA) 

In central Dalmatia, inside the fresh-water Neogene maris, tuffs have been 
discovered for the first time in several localities near Sinj, in the valley of the 
Vrba stream and in the field of Kosovo. One to four beds of 0.4 to 3 m of 
thickness were found. On the basis of the determined fossil species (see in the 
Croatian text), the Middle Miocene Age of the tuffs was assumed. This con
forms to the period of the main volcanic activity in the Tertiary in the wide 
region of the Dinarides. 

Tuffs have an earthy appearance and can be from white-grey to pale green 
in colour. Texturally they are fine-grained vitroclastic and crystal-vitroclastic 
tuffs. The glass shards and crystal fragments have equal size, ranging from 
0.03 to 0.3 mm. 

Dalmatian Neogene tuffs are predominantly composed of the arcuate 
shards and pumice fragments of acid volcanic W,ass (N = 1.5). They are bound 
by a glassy matrix which is partially devitnfied. The alteration products, 
montomorillonite and illite, were determined by X-ray. The crystal fragments 
(5-35%) belonged chiefly to zoned or twined high-temperature plagioclases, 
varying from basic oligoclase to andesine, while K-feldspars were rare. (Data 
from feldspars measurements are given in the text.) Free quartz grains were 
present in small amounts. The principal volcanic heavy minerals were biotite, 
apatite, zircon, hornblende and opaque grains (chiefly ilmenite) (Table 1). 
Some metamorphic minerals appeared in small quantities. 

On the basis of the mineral composition it was possible to determine the 
investigated samples as andesitic-dacitic tuffs. The chemical analyses of the 
tuffs point as well to their genetic connection with acid or an intermediate
acid magma. (Values of the main chemical components and their averages are 
given in the text.) 

The mixing of volcanic and sedimentary clastic materials caused the forma
tion of tuffaceous sediments (sandstones, silstones, mudstones), confaining 
both detrital and volcanic minerals. (Table 2 shows mixed heavy minerals.) 

Although these tuffs were deposited in several separate basins, they all 
belong to the same stratigraphic unit and have identical minerals compos1tion, 
suggesting the same volcanic activity. In the investigated area, as well as in 
the region of Dalmatia, Neogene volcanic rocks have not been discovered up 
to present day. We suggest, therefore, that the fine-grained pyroclastic mate
rial had been transported by wind from another region of Dinarides, where 
the Tertiary volcanism had been active. 
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TABLA - PLATE I 

1-2. Vitroklastični tuf iz neogenskih naslaga. Lokalitet Glavice. 90 X. 
1-2. Vitroclastic tuff from Neogene deposits. Locality Glavice. 90 X. 

~. Kristalo-vitroklastični tuf iz neogenskih naslaga. Lokalitet Crivačke staje. 
87 X. 

~. Crystal-vitroclastic tuff from Neogene deposits. Locality Crivačke staje. 
87X. 
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TABLA - PLATE II 

1-4. Kristalo-vitroklastični tuf iz neogenskih naslaga. Lokalitet Crivačke staje. 
90 X 

1-4. Crystal-vitroclastic tuff from Neogene deposits. Locality Crivačke staje. 
90 X 
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TABLA - PLATE III 

Teški minerali iz neogenskih tufova srednje Dalmacije. 

Heavy minerals from Neogene tuffs of central Dalmatia 

1. Apatit. Lokaliteti: Kosovo polje, Krin, Lučane, Crivačka borovina, Crivačke 
staje. 90 X. 

1. Apatite. Localities: Kosovo polje, Krin, Lučane, Crivačka borovina, Crivačke 
staje. 90 X. 

2. Biotit. Lokaliteti: Krin, Crivačke staje, Lučane. 90 X . 
2. Biotite. Localities: Krin, Crivačke staje, Lučane. 90 X. 

3. Ilmenit. Lokaliteti: Crivačke staje, Kosovo polje. 89 X. 
3. Ilmenite. Localities: Crivačke staje, Kosovo polje. 89 X . 

4. Cirkon. Lokaliteti : Hrvace, Crivačka borovina, Crivačke staje, Kosovo polje, 
Krin. 92 X . 

4. Zircon. Localities: Hrvace, Crivačka borovina, Crivačke staje, Kosovo polje, 
Krin. 92 X . 

S. Amfiboli s autigenim rastom. Lokalitet Krin. 90 X. 
5. Amphiboles with authigenic outgrowth. Locality Krin. 90 X. 

6. Amfiboli. Lokaliteti: Crivačka borovina, Crivačke staje, Krin. 90 X. 
6. Amphiboles. Localities: Crivačka borovina, Crivačke staje, Krin. 90 X . 

7. Frakcija teških minerala iz tufa: apatit, hornblenda, cirkon, ilmenit, granat. 
Lokalitet Hrvace. 90 X. 

7. Heavy mineral fraction from tuff: apatite, hornblende, zircon, ilmenite, gar
net. Locality Hrvace. 90 X. 
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