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This is a valuable and interesting contribution. Studies of outcropping reservoir suc-
cessions - outcrop analogs - are a useful way to obtain distributed two- and three-
dimensional rock data that are lacking in borehole-based observations and that en-
compass features below the resolution of seismic methods. Outcrops are thus a source
of information on the likely attributes of fractures in the subsurface. This paper is an
example of recent developments in rapid, automated image-based collection and anal-
ysis of fracture sizes, patterns and interconnections that are beginning to supply from
outcrops valuable input for fracture models that go beyond fracture trace data painstak-
ingly collected the old fashioned way.
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I think, however, that it would not detract from the contribution presented in this paper,
to mention a fundamental challenge facing remote/automatic extraction of fracture trace
data from outcrop. If fractures are open or otherwise topographically prominent and
make nice, detectable features, then all is well and only more efficient detection and
extraction is needed. But open and topographically prominent may not be the case for
many of the outcrop fractures that are the best subsurface analogs. Fractures that are
open in in the subsurface are the ones we want to know about, for their effects on fluid
flow and rocks strength, but fractures that become cemented shut in the subsurface
may be provide the most reliable guides to subsurface patterns: these are ‘fossilized’
versions of the fractures were interested in. Such fractures are frequently the easiest to
interpret as representative of the subsurface (e.g., can be separated from near-surface
noise), they may by virtue of their fill history be the easiest to determine timing, origins,
and to relate to specific targets in the subsurface (e.g., Ukar et al., 2019) and they
commonly make the largest pavements (since there is no fracture porosity for plans
to latch on to). But because they are filled, they are likely the least visible, or may be
invisible, to remotish imaging.

Many of these issues are discussed with examples by Ukar et al. (2019).
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