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Abstract 

 

Fracture distribution and concentration control the physical properties of the natural fractured reservoir, such as rigidity, strength, porosity, 

durability, and permeability. In this context, each fractured unit has a set of geometric characteristics such as length, angle, height, thickness, 

and volume, which can be quantified, , and interpreted through topological analysis. The geometric and topological characteristics of the 

fracture pattern in naturally fractured reservoirs provide fundamental information for the construction of DFN (Discrete Fracture Network) 

models and this method can be applied to igneous rocks. The coastal strip of the Pernambuco Basin (PEB) contains an abundance of volcanic 

rocks (intrusions and flows) and volcaniclastic deposits intercalated with Albian rocks, associated with the bimodal Ipojuca Magmatic Suite 

(IMS). According to Nascimento, SMI is evidenced by the presence of sills and dikes. The main peak of magmatic pulse is approximately 102 

Ma, which includes the Santo Aleixo volcanic island.. The investigation of the eastern portion of the volcanic island of Santo Aleixo was 

performed through the Structure from Motion technique, using the DJI Mavic Mini 2 UAV for photogrammetry, combined with structural 

investigation and acquisition of scanlines (P10) from the most representative outcrops. The Santo Aleixo Island is composed of successive 

rhyolitic lavas that show magma flow directions varying between SW and NE, with strike-slip faults NNW-SSE and E-W showing dextral and 

sinistral offsets, respectively, and columnar joints. Regarding the fracture network in the eastern portion of the volcanic island, the extraction of 

the orientation of the vectorized traces allowed the identification of two fracture families: NNW-SSE and E-W. The analysis identified that C-

C-type connections predominate (88.9%), and regarding node types, it was possible to identify that Y-type nodes are more frequent throughout 

the study area (60.07%). Based on the general geometric/topological aspects of the eastern area, two distinct sampling patterns were identified: 

I) reflecting the tectonic conditioning imposed by the presence of faults, and II) related to the pattern of columnar disjunctions. The fracture 

networks (I and II) showed divergences in topological parameters due to their respective connectivities. The study of the topology of the 

volcanic island of Santo Aleixo enabled the analysis of fracture networks, revealing, at outcrop scale, columnar disjunctions of varying sizes 

with irregular distribution, faults, and fractures. The vectorization of the fractures of the volcanic outcrop allowed the recognition of two 

fracture patterns with distinct topological characteristics.This research contributes to the understanding of the variations in permeability tensors 

within naturally fractured reservoirs. 


