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Figure 1: Stock Theory

Land Surface ~50 million years ago

Sedimentary Rock Layers

Figure 2: Laccolith Theory

Land Surface ~50 million years ago

Sedimentary Rock Layers
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Figure 3: Volcanic Plug Theory

Land Surface
~50 million years ago

Volcanic Neck  Sedimentary Rock Layers




A first day cover or FDC
featuring the Devils
Tower stamp, a first day
cancel from the site
when the stamp was first
Issued and a cachet
image, here a line
drawing of the feature.
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Orgelpfeifen, Twyfelfontein

Johan van Niekerk 1986

120-140 million year old basalt

Slovakia, 2006: Stone waterfall of Somaska

just 4 million year old basalt

10 my old basalt
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Some Geologic Features
associated with Continental Weathering

etchplain or penneplain
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Bornhardts
and Nubbins
by Fred Haynes

Intarnational POST

Do you know what a bornhardt is? How about a nubbin? In full disclosure, and even as a geologist, I had
not heard of either until I encountered them in a Facebook Geology Group and then found the Australian
stamp shown in the title box in my collection Bomhardfs and nubbins are geomorphic terms.
Geomorphology is the study of landforms and their relation to geologic processes and structures. In
short, a bormhardt is a large rock formation with steep or vertical sides and a round or dome-shaped top
and a nubbin is a small, gently-sloped hill with a bedrock core that is often dotted with erosionally-
exposed, rounded, residual blocks. Both are subsets of the broader geologic landform known as an
mselberg. an “island mountain”™ as directly translated from German. Bombhardts often degrade into
nubbins as erosion proceeds in a desert environment. Both are typically made of granite, but this is not

mmi=| part of the definition.

Let’s start with the largest of the two landforms. Bornhardts are named after Wilhelm Bornhardt (1864—
1946). a German geologist and explorer of German East Africa. who first described the feature. However,
arguably the most famous bornhardt in the world is across the South Atlantic from where Bombhardt
worked. At the head of Guanabara Bay and overlooking Rio De Janeiro, Brazil, Sugarloaf Mountain rises
1300 feet above the Atlantic Ocean. Since 1912, cable cars have carried people to the top of this large
bornhardt for a spectacular view of the city. In the summer over 1300 people are transported to the top each
hour. Brazil is proud of the bornhardt overlooking its largest city and has featured it on at least two postage
stamps. Both commemorate Brazilian tourism and both were issued as souvenir sheets.

e e

Scott 3232a, b (2012)
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1. ~1700 million years ago, a granitic magma intruded older sedimentary rock

2. As the granite cooled, pressures and stresses within the Australian
continental plate caused cracks (joints) to develop at right angles.

3. Over hundreds of millions of years the overlying rocks were eroded and the
granite came closer to the surface. Groundwater filtered down the joints,
converting some of the feldspars in the granite to clay. The weathering
process was helped by the warm, humid climate. Weathering was greatest
the corners of the blocks where surfaces were exposed.

4. Eventually, the overlying rocks were eroded away and the granite was
exposed. The softer weathered granite at the edges of the blocks was
washed away leaving boulders perched on one another and strewn across
the rock platform.

5::: «"3 <
2 t ek A" AT
. J‘—& !‘- -

5SOAf Qa al NDf Sa &SN




SWA 14c

Johan van Niekerk 1986

Afr?éfb, Erongo

PUBLIKA

4
v

E
Vel
N
72

4
rT)

CE

TOVUUUV U UT U TV T VT Py T U T T T VT VY

INamilorizy 40c

TV TV T T U T T TTTT Y
4
SALAAALSARAARSDANAS

JJ van Elinckhuijzen BLUTKUPPE c2.4 1993

I

¥ A ABSOLON 2021




120Z NOIOS8Y 'V

vAI'TdNdTd <v_f

o




. r -—

Joshua trees provide food and shelter to a variety of
animals in the American Southwest.

Too small to be a bornhardt, perhaps a kopje, perhaps with

continued weathering the rocks will separate and they will
be nubbins.
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U.S. National Park Series

Bryce Canyon, Uth




Drumheller hoodoos,

Alberta, Canada
(Cretaceous shale/silt capped by
calcitecemented sandstone)
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Fenster

When arch or natural bridge just
R2y Qi aSSy G2 I L
through a geologic formation, the
word fenster is used. Fenster is
the German word for window.
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glacial eratic

boulder field
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roche moutonnee
(or sheepback)
rock formation
caused by glacial
Ice passing over
bedrock with
abrasion on the
upstream side and
plucking on the
downstream side
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caused by the glacial erosion of three
separate glaciers which carved cirques
Into the massive resistant gneiss. The
rocks at the peak are remnants of
Africa from continental collision 5@&0
million years ago. Paleozoic gneissic
rocks have been thrust over Mesozoic
marine rocks at the base.
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Sand Dunes

Wonders of America:
Great Sand Dunes

efAmerica

FIRST DAY OF ISSUE
May 27,2006
Washington, DC 20066

—

At 750 feet above the San Luis Valley, Colorado, the Great
Sand Dunes are the tallest dunes in North America.
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BARCHANDUNES -BARKAANDUINE

South West Africa 1989 Namib Desert Sand Dunes

These stamps show different types of sand dunes.

Barchan dunes are crescent-shaped sand dunes that form when wind blows
from one direction in a flat landscape with no vegetation.

Transverse dunes form when the main axis of a group of barchan dunes lies

perpendicular to the wind direction. 2\LY0
2004
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A makhtesh is formed through a sequence of geological events,

Makhtesh  starting with tectonic uplift, which pushes layers of rockpward.
Millions of years of erosion, driven by wind and water, strip away the
softer sedimentary rock, exposing older, more resilient formations.
The result is a steepvalled, bowlshaped valley open at onend.
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~200 million years old. Israel featured three makhteshs on stamps in 2014.



