
 

 

 
Context: 
Geology, tafoni, Gabriola, sandstone, cavernous weathering, salt weathering 

 

Citation: 
Doe, N.A., What makes holes in sandstone, SHALE 9, 2d ed., pp.12–40, August 2004. 

 

Copyright restrictions:  
Copyright © 2004:  Gabriola Historical & Museum Society. 
For reproduction permission e-mail:  shale@gabriolamuseum.org 

 

Errors and omissions:  
This is the 2nd edition which contains a few corrections on pages 25 & 39. 

 

Later references:  
“Salt-weathering of upper Nanaimo Group sandstone” is in SHALE 23. 
 
“Holes at great heights” and “Windy New Mexico”, http://www.nickdoe.ca/pdfs/Webp239c.pdf 
 
“The geometry of honeycomb weathering of sandstone” explains the relationship between 
honeycomb polygons and Thiessen polygons.  Why the holes have the shape they do. 
 
“Colonial corallites and honeycomb holes in sandstone” explores in an informal manner the 
origin of honeycomb holes and why the patterns resemble some forms of coral.  
  

 

Date posted:  
August 1, 2008. 

 

Author:  
Nick Doe, 1787 El Verano Drive, Gabriola, BC, Canada V0R 1X6 
Phone:  250-247-7858,  FAX:   250-247-7859 
E-mail:  nickdoe@island.net 



  

12 SHALE  No.9  August 2004 

What makes holes in sandstone 

by Nick Doe

Above: Honeycomb weathering in the sandstone cliffs on Valdes Island [endnote 5].  The rock has 
the appearance of rotting away from the inside, which in a sense it is. 

Below: Many boaters pass by these spectacular formations seemingly oblivious to their presence, 
unlike our friends, bottom right.  The black rectangle identifies detail above.  
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Hexagons 
Here’s something to think about.  Twenty of 
the 50 states in the United States are inland 
states—they have no oceanic coastline.  If 
you count the number of state and 
international borders that each of these 
inland states has, you’ll find that the average 
is 5.9—let’s just call it six.  A typical 
example is the inland state of Utah.  Going 
round clockwise, its borders touch those of 
Wyoming, Colorado, New Mexico, Arizona, 
Nevada, and Idaho—six borders in all. 

That the number is six, and not four or eight 
or some other number, is not an accident.  If 
you’ve ever looked at the little holes that 
riddle the sandstone on Gabriola’s beaches 
(below) and got the feeling that they too are 
not randomly organized, you’d be right.  
The twenty inland US states, and the holes, 
have been distributed according to the 
“hexagon solution”, which is the answer to 
the question: how do you distribute service 
centres evenly over a flat surface that 
extends indefinitely in all directions? 

 

This task confronts many people, including 
those who decide where to locate schools, 
pubs, Canadian Tire stores—that sort of 
thing—especially on prairies. 

A very popular way of distributing centres is 
to assign each of them to a hexagonal area, 
as shown in the diagram, above.  What’s 
nice about this pattern, is that you can 
extend the coverage as far as you like in any 
direction, leaving everyone within easy 
reach of one of the centres. 

Left: Dividing the surface of a plane of 
unlimited size into hexagons is a way of 
distributing service centres in such a way that 
everyone on the plane has easy access to a 
centre.  Right: The centres themselves also 
form hexagons with links to six neighbours 

Above: Honeycomb holes in sandstone.  This 
weathering pattern is common in the Gulf 
Islands in locations near to the sea. 

Right: One possible explanation for the 
holes.  Too many geologists! 
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You’ll notice on looking at this pattern, that 
not only does each centre service its own 
hexagonal area, but six of the seven centres 
themselves outline a hexagon, with one of 
the centres, at its centre, making it a 
potential “super-centre”.  Among 
geographers, Christaller (1933) and Skinner 
(1964)1 are famous for noticing such a 
hierarchical pattern in the distribution of 
cities (landstädte) in southern Germany and 
of villages in rural China. 

When you look at the bigger picture of such 
a distribution (right), the centres appear to 
run in straight lines.  Each of these “lines” is 
parallel to line AA, line BB, or line CC.  
                                                           
1 Brian J.L.Berry, Edgar C. Conkling, D. Michael 
Ray, Economic Geography, pp.379−397, Prentice-
Hall, 1987. 

Identifying hexagonal patterns by looking 
for these linear alignments is usually far 
easier than looking for the hexagons 
themselves, especially when they are 
distorted, mixed with other polygons, and 
otherwise imperfect, as in the real world 
they often are. 

State capitals of the United States.  All the capitals that are shown as a black dot enclosed by a 
circle are located with links to exactly six other capitals.  Those that do not have a circle, don’t 
miss the target of six by much.  Several have links to five capitals.  International borders, coasts, 
and, on the east coast, history, obviously distort the pattern, but the underlying principle is clear.  
Nobody planned it this way of course, any more than anyone plans where to put holes in rocks.   
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The three diagrams right for example shows 
the result of a search for such linear 
alignments in the locations of the state 
capitals.   

Now, it is of course well known that joining 
up dots to make a line is a highly subjective 
process.  I always feel that the real test of 
whether or not such alignments are really 
“real”, and not just imagined, is to ask a 
group of children to draw the lines for you.  
I don’t do this because I like my theory too 
much to run the risk of having it shown to be 
nonsense, but there’s nothing to stop you 
having a go. 

OK, now that we’ve taken care of the United 
States, let’s look at Gabriola’s rocks. 

On the next page is a honeycombed rock.  
At first glance, the holes may appear to be 
randomly distributed.  But are they?  Well, 
no.  For starters, there are no holes on the 
top of the rock, which is a bit odd, isn’t it? 

Some people think that this has something to 
do with the black lichen, which you can see 
on the top of this particular rock.  But I 
don’t think so.  I think it has more to do with 
the fact that the lichen like rainwater, which 
gathers on the top, and the holes don’t.  
Notice the little groove on the side of the 
rock, on the right.  What’s the betting that 
water runs down that gully and helps keep 
the gully free of holes? 

And are the holes in lines?  Well I think so.  
I don’t think the holes are randomly 
distributed at all.  They’re distributed in a 
hexagonal-like pattern, just like service 
centres.  What service do the holes perform?  
My guess is that the holes allow water 
trapped within the rock to escape when the 
rock gets hot in the sun.  They’re exhaust 
holes.  Each hole relieves the internal water 
pressure in its immediate vicinity, thereby 
making it unnecessary to have another hole 
too close to it.  Just like pubs on islands. 

Hexagonal paving on Nanaimo’s downtown 
sidewalks easily passes the three-line test. 

 




