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COOKIN OTHE SHALE

BY DR. MIKE NELSON, CSMS

Many members of the CSMS, often those interested in collecting fossils, have walked the lo-
cal creeks, and/or checked the 1-25 road cuts, examining outcrops of a black shale. Most also
know the formal name of this geologic unit is the Pierre Shale. The Pierre, and its correlatives

(such as the Mancos Shale in western Colorado and Utah and the Bearpaw Shale in Mon-

tana), is one of the more wide-spread stratigraphic

& units in the western United States. The Pierre is a

marine shale and was deposited in the vast West-
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N @ Lab,a B { ern Interior Seaway (WIS; Fig. 1) during the Late

T ’r"?'?’ K Cretaceous (~85 Ma.). The Pierre overlies the
2\ Lo «"‘ZL,‘;,-\' SO Niobrara Formation, a limy deposit representing
?ﬂ; AN X ";,\"’ deposition in the deepest part of the WIS, and lies
o £ /’; G\\ ‘»."b:»‘ stratigraphically below the Fox Hills Sandstone, a
={ J,-«bea%x\ 8 +4 7~ | shoreline/beach deposit. The type locality (where it
& T \ 7~y | was named by the geology pioneers Ferdinand

\R- st ~_ &+ | vandeveer Hayden and Fielding Bradford Meek in

].2 ‘5:,;. 77 1862) is near Ft. Pierre, South Dakota on the Mis-

souri River. Generally speaking, the Pierre is a
dark (gray to black) shale with abundant fossilifer-
ous concretions (Fig. 2), beds of bentonite (altered
volcanic ash), and seams and isolated beds/
crystals of gypsum. Often the Pierre weathers
quite easily and is covered with vegetation so that
most good exposures are in artificial cuts or stream
banks. The Pierre is often fossiliferous and several
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of our members have collected quite nice baculites
and ammonites. Jimbo Buck may be the premier
collector in the Society of Pierre fossils and has
contributed numerous specimens to the research
collections of the U. S. Geological Survey in Den-
ver. Many of his specimens have come from out-

Fig. 1. Extent of Western Interior Sea-
way (WIS) about 100 Ma. Photo cour-
tesy of Wikipedia http://en.wikipedia.org/
wiki/Western_Interior_Seaway

crops east of Pueblo at a locality known
as Baculite Mesa (Fig. 3).

An area in Colorado Springs known as
iThe Mesado is underf
and outcrops may be observed along g
Uintah Street west of 1-25. The shale is
infamous as being rather unstable so that [
many houses in the area have shifted
and suffered structural damage. Some
of the drainages near The Mesa have
been walked and collected and have
produced some nice fossil ammonites.
John Harrington, Jack Null and Oscar/
Joyce Price have collected from either

t_he Pierre or the Pierre-Fox Hills transi- Fig. 2. Fossiliferous concretion from the Pierre
tion zone along Monument Creek in the

center of Colorado Springs at a locality Shal.e.‘ Phgto cour?[e-sy.of Wikipedia http://
termed ALingul a Be a|&hvgkinediaprg/yikjPigre ghale 5

nice collection of small fossil vertebrates
such as shark teeth.

The Pierre, and its western correlatives, is exposed at many localities in Colorado but most
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Fig. 3. Exposures of the Pierre Shale at Baculite
Mesa near Pueblo, CO. Photo courtesy, and with

often in the basins, in the Book Cliffs, and on the
flanks of mountain ranges (such as the Colorado
Springs-Pueblo corridor). However, there is a at
least one Colorado locality where the Pierre is
exposed along the crest of a high mountain range
and that is at Nokhu Crags-Mt. Richthofen area
near the summit of Cameron Pass west of Fort
Collins at the headwaters of the Poudre River.
This is somewhat of a
since in the summer of 1965 | was mapping the
area as a student in Field Geology out of Colorado
State University. Comi n
geol ogyo of Kansas | was
Pierre as a soft fissile black shale with concretions
---similar to what we see at Colorado Springs.
However, the Pierre exposed at Nokhu Crags and
along scenic Lake Agnes is standing on edge, and
is quite hard! In fact, it is no longer a shale but a
metamorphic rock termed hornfel (Fig. 4); a ther-
mally altered shale! What happened?

ns

Fig. 4. The Pierre Shale (originally a shale) at
Nokhu Crags is now a hornfel. Notice the shale is
no longer fissile (fine bedding), is more massive,
and quite hard. The shale was near the intrusion
of the Mt. Richthofen Stock and was thermally
altered during emplacement. Hiking staff for
scale. Photo by author.

The Nokhu Crags (12485 feet) and Mt. Richtofen
(12940 feet) are part of the Never Summer Range
(Fig. 5), a group of mountains near the northwest
border of Rocky Mountain National Park. The
range is approximately 10 miles in length and

forms the crest of the Continental Divide; |

counted 10
peaks with an
elevation exceed-
ing 12000 feet.
The northern
boundary is es-
tablished at Cam-
eron Pass, an
artificial boundary
on Colorado
Highway 14, and
the mountains
continue north as
the Medicine
Bow Range into
Wyoming. The

southern bound-

ary is north of
Granby as the
range disappears
in a jumble of
mixed-age rocks.
The Never Sum-

taken from the

Fig. 5. The north end of the Never Summer Range
summi t of O
ing south with Colorado 14 (unseen) in the valley be-
tween Diamond Peaks and the conifer forest. Photo by

mers are different from most other northern and central Colorado mountains
in that the core is not composed of old Precambrian rocks but of much
younger igneous rocks, intrusions mostly around the age of 30 Ma.
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As stated earlier, the Pierre was depasited as a marine layer in the WIS.
Dur?nb tﬁeFLargm?d% arT)g'enY;,/ E’u&ift gf?tﬂerCOIcqqrado Rockies) the area now

occupied by the Never Summer Range most likely was uplifted, and faulted,
andrthen erodgtd.hAét a rﬁaiorafaul the NE\éEIi(Sé,Immer Thrust Fault, Precam-

frog i
brian rocks gli

ed We%tward Averine se(cziimeﬁtary section and the Pierre

é‘:iee(nowt €’Nokhd (?raegsr) Was fitdd uﬁwarﬁ. The entire area was then
lifted again in a large block. New volcanism in the area began around 32
Ma and produced a thick layer, perhaps a mile, of volcanic flows and ashes
(Larson, 2004). Then around 29 Ma the granodiorite and monzonite
(intrusive igneous rocks rich in the feldspar, plagioclase) stock of Mt. Rich-
thofen was emplaced (Larson, 2004). This hot magma then provided the
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entire area has been subjected to regional uplift in the last several million
years and erosion and glaciations have produced the current dramatic land-

Fig. 6. Mt. Richthofen looking southeast from Lake

of the intruded igneous rocks of the Mt. Richthofen
Stock. Photo by author.

Agnes. The hornfels of the Pierre Shale comprise the
talus slope along the lake. The mountain is composed

scape.

I would like to sug-
gest that if a mod-
erate road trip
interests you, con-
sider Colorado
Highway 14 from
Teds Place (near
Ft. Collins) west-
ward to Walden.
The road generally
follows the Poudre
River, a Blue Rib-
bon trout stream,
and travels
through some of
the most spec-
tacular scenery in
Colorado. Imme-
diately after leav-
ing Teds Place the
road plunges
through the late
Paleozoic and
Mesozoic hog-

backs and then into the canyon of the River and its Precambrian rocks. The
upper reaches of the canyon have been glaciated and visitors will notice a
distinct difference between that U-shaped section and the lower V-shaped
stream cut section. A glacial terminal moraine backs up Chambers Lake
near the summit of Cameron Pass. One may also observe a thick section of
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