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Abstract: This study is the first comparison of a buried channel structure 

imaged with georadar and an active inlet (prorva) along the non-tidal Black Sea coast 

of Ukraine. A paleo-channel along the liman coast exhibits easterly dipping bounding 

surfaces (clinoforms) interpreted as a spit platform and culminates in a cut-and-fill 

structure (width ~5 m; depth ~1 m). An active channel with similar cross-sectional 

morphometry and dimensions is represented by Lazurnenska prorva along Kinburn 

peninsula. This comparative effort has implications to finding other buried channels 

along the barrier coasts and demonstrates the potential geological legacy of modern 

channels. 
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Introduction: Channels through coastal barriers in non-tidal settings have 

been relatively understudied [1], especially once inactive. Traditionally, historic or 

relict inlets and associated facies have been studied through geomorphic analysis or 

historical documents, which has a number of challenges [2-4]. With an ongoing 

refinement of new subsurface imaging technology, such as ground-penetrating radar 

(GPR), high-resolution continuous visualization of subsurface barrier architecture 

overcomes most of these challenges [2-6]. This paper presents the first comparison of 

a small modern inlet called “prorva” along the Black Sea coast of Ukraine (Fig. 1) 

with a buried channel structure of similar dimensions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location map of the study sites: Zatoka paleo-channel (see Fig 2) and 

Lazurnenska channel (see Fig. 2). Image source: GoogleEarth
TM

 

 

Methodology: The internal stratification of a buried channel in Zatoka was 

investigated using high-resolution, continuous imaging by MALA 800 MHz 

ground-penetrating radar (GPR) system, with signal velocities of 14 and 6 cm/ns for 

unsaturated and saturated sections, respectively (Fig. 2). Geomorphic analysis of 

Fig. 3 

Fig. 2 
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Lazurnenska channel was conducted using GoogleEarth
TM

 satellite images (Fig. 1), 

historical coastal charts, and oblique aerial photographs (Fig. 3A). Channel 

bathymetry was measured in the field (Fig. 3B). 

 

Results and Summary: In the summer of 2012, a small channel complex was 

imaged along the Zatoka section near Dniester Liman (Fig. 1). The image shows a 

series of easterly dipping clinoforms (spit platform) culminating in a channel 

structure with a conformable fill [3], which is ~ 5 m wide and ~1 m deep (Fig. 2). It 

likely represents an ephemeral prorva filled via longshore transport and aggradation. 

 

 

 

 

 

 

 

 

Figure 2. Shore-parallel GPR image of a buried channel complex (dashed box) 

within Zatoka barrier, which is preserved as a concave-up structure at the end 

of the lateral migration clinoforms (black arrow). The final channel width and 

depth are shown by white arrows. Note relatively horizontal bedding around the 

box. GPR signal velocity of 14 cm/ns is used for unsaturated channel-fill 

segment; TWT – two-way travel time). Compare with an active prorva 

morphology in Fig. 3. 

 

Comparisons to modern and historic breaches and inlets along the northern 

Black Sea coast [1], shows that Lazurnenska inlet channel along the root segment of 

the Dzharylgach recurved spit (Kinburn peninsula; Fig. 1) has similar morphometry 

(Fig. 3). The channel exhibits a gently dipping spit platform with an easterly shifted 

channel that has overall dimensions similar to Zatoka paleo-channel (Figs. 2 and 3B). 
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Figure 3. Lazurnenska Prorva: A) Aerial photograph of an active channel with 

sedimentation (spit platform) to the northwest (bottom of photograph), 

indicating easterly sediment transport and channel migration. B) Bathymetric 

cross-section indicates a relatively small active channel (see Fig. 1 for location). 

White arrows are the same dimensions as paleo-channel in Fig. 2. 

 

Our study shows a preservation potential for non-tidal channels within barrier 

lithosomes. Identifying and mapping other historic and relict inlets, once field safety 

is secured following military operations, will help with paleogeographic 

reconstructions used in archaeological and geological research [7-11].  

 

REFERENCES 

1. Davydov O. and Karaliūnas V., 2022. Genetic diversity of inlet systems 

along non-tidal coasts: examples from the Black Sea and Sea of Azov (Ukraine). 

Baltica, 35 (2), 125-139. 

2. Buynevich I. V. and Donnelly J. P., 2004. Geological signatures of 

barrier breaching and overwash, southern Massachusetts, U.S.A. Journal of Coastal 

Research, SI 39, 5 p.  

3. FitzGerald D. M, Buynevich I. V., and Rosen, P.S., 2001. Geological 

A 

B 

spit platform steeper flank 
main channel 



218 

evidence of former tidal inlets along a retrograding barrier: Duxbury Beach, 

Massachusetts, USA. Journal of Coastal Research, SI 34, 437-448. 

4. Buynevich I. V., 2003. Subsurface evidence of a pre-1846 breach across 

Menauhant Barrier, Cape Cod, Massachusetts. Shore & Beach, v. 71, p. 3-6. 

5. Buynevich I. V., Evans R. L., and FitzGerald, D.M., 2003. High 

resolution geophysical imaging of buried inlet channels. Proceedings of the 

International Conference on Coastal Sediments 2003, World Scientific Publishing 

Corporation, Corpus Christi, Texas, 9 p. 

6. Buynevich I. V., 2022. Geological legacy of the historic North River 

Inlet, Massachusetts, USA: new geomorphic and geophysical evidence. Progressive 

Research in the Modern World, Proceedings of the 4th International Scientific and 

Practical Conference, Boston, USA, BoScience Publisher, 316-322.  

7. Buynevich I. V. and Kadurin S. V., 2015. Paleo-storm indicators within 

Sasyk Liman baymouth barrier, Ukraine. Geology Bulletin, Lviv National University, 

Ukraine, 29, 53-59. 

8. Buynevich I. V., 2017. The geological context for coastal adaptation 

along the northern Black Sea (700 BCE – 500 CE). In Kozlovskaya, V., (ed.), The 

Northern Black Sea in Antiquity: Networks, Connectivity, and Cultural Interactions. 

Cambridge University Press, Cambridge, UK, pp. 50-55.  

9. Buynevich I. V., 2019. Distribution and morphometry of buried inlet 

channels along a microtidal paraglacial coast: indispensable role of GPR. Journal of 

Applied Geophysics, 162, 58-63.  

10.  Buynevich I. V., 2007. Barrier-fronted saltponds (Cape Cod, USA) and 

limans (NW Black Sea, Ukraine): comparative morphostratigraphy and response to 

sea-level rise. Quaternary International, 168, 12-18. 

11.  Moslow T. F. and Heron S. D., Jr., 1978, Relict inlets: preservation and 

occurrence in the Holocene stratigraphy of southern Core Banks, North Carolina. 

Journal of Sedimentary Petrology, 48, 1275-1286. 

  


