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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 #f
since in the summer of 1965 | was mapping the
area as a student in Field Geology out of Colorado
State University. Co mi
geol ogyo of Kansas | wa
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?

™,

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; |
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The northern

.

counted 10
peaks with an
elevation exceed-
ing 12000 feet.

Mt. Richthofen
Never Summer Range

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 Biamend Peaks
Wyoming. The =3

southern bound-

g%':bgogghtﬁ; Fig. 5. The north end of the Never Summer Range

range disappears |t @ken from the summit of [
in a jumble of ing south with Colorado 14 (unseen) in the valley be-
mixed-age rocks. | tween Diamond Peaks and the conifer forest. Photo by
The Never Sum-
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.

.

As stated earlier, the Pierre was depasited as a marine layer in the WIS.
D%r?né t eFLargm?dg Br‘(?)g'er%’/ (up%ift cc)f?tﬂerColorado Rockies) the area now
occupied by the Never Summer Range most likely was uplifted, and faulted,
and then eroded., At a major_fault, the Never Summer Thrust Fault, Precam-
brigfn fok" Iif}ecglm?e t\/\r/‘:id Bverine se%lir%%t%ry section and the Pierre
aslee(nowt €’Nokhd Cc‘ra%sf) 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
fifheat o for cooking the shale of the
entire area has been subjected to regional uplift in the last several million
years and erosion and glaciations have produced the current dramatic land-
scape.

> I would like to sug-
A gest that if a mod-
Mt nglwtlwoferw SIOE erate road trip
B 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-
8 bon trout stream,

§| and travels
through some of
the most spec-
tacular scenery in

|Sake Aanes

Colorado. Imme-

Fig. 6. Mt. Richthofen looking southeast from Lake 4
diately after leav-

Agnes. The hornfels of the Pierre Shale comprise the |.

- ing Teds Place the
talus slope along the lake. The mountain is composed | 54 plunges
of the intruded igneous rocks of the Mt. Richthofen through the late
Stock. Photo by author. 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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upturned Mesozoic rocks, including the Pierre, near the Pass where they are
exposed along the Never Summer Thrust fault; however, the shales have
not been metamorphosed as at nearby Nokhu Crags.

After leaving the Pass the road transverses glacial sediments and finally
reaches North Park, a large Laramide synclinal valley floored by Cenozoic
gravels (but not glaciated).

Excellent views of the Crags and Mt. Richtofen may be observed from the
highway near the Pass. However, for a much closer view, visit the Lake
Agnes Scenic Area, part of the Colorado State Parks system. Park at the lot
and hike a one mile trail (~400 feet elevation gain) to the Lake. The rewards
are fantastic.

Three small postscripts may be appropriate. The summer of 1965 was the
time of the great Denver floods. As a result, | spent many field camp days
walking around in a rain slicker. For many years Mt. Richthofen, at 12940
feet, was the highest mountain that | had summited. The mountain was
named, by Clarence King's 1870 survey team, for a quite well-know German
scientist, Baron Ferdinand von Richthofen. Richthofen wrote a book entitled
The Natural System of Volcanic Rocks and published early geologic maps of

California and southeast Asi a. He
Bar ono, Manfred von Richthofen.
Dream as if you'll live forever. Live as if you'll die tomorrow.

James Dean
@ @
NEW MEMBER & ORIENTATION WORK-
SHOP
April 24, 2010

In this workshop new members will learn where to
look for gold and other minerals, find out how to
own mineral land through the claim process, see
the basic tools and equipment you will need in the
field, and review basic prospecting techniques.
Participants will see various gold recovery methods
and practice the basics of gold panning.

An introduction to the geology, rocks, and minerals

of the Pike Peak region is included. This workshop

is expected to fill quickly, so register early! This is

a joint program between the Colorado Springs Min-

eralogical Society (CSMS), the Lake George Gem and Mineral Club
(LGGMC), and the Gold Prospectors of Colorado (GPOC).

9:00 a.m. to 1:00 p.m. “
Western Museum of Min- '

Time:

Place:
ing and Industry

1025 North Gate Road,
Colorado Springs

By KEVIN WITTE

BOOK REVIEW

Fossils Of The World by V. Turek, J. Marek, J.
Benes. This is an excellent reference book or text-
book, with nearly 500 pages on fossils. The book
begins with an overview of the origination of fossils.
Subjects like ontogenesis (development of an indi-
vidual from life to death), phylogenesis, palaeoecol-
ogy, biostratigraphy, and many other 12+ letter
words that my spell-checker says are wrong. Once
you get past this, a systematic survey of fossil or-
ganisms and classification of fossil mulitcellular
invertebrate animals was a little easier to compre-
hend (yes there were color pictures).

Some of my college biology kicked in and the
information became more understandable. The
remainder and majority of the reference book cov-
ered different fossils with pictures, descriptions and
what time period they lived, for example Jurassic,

Devoni an, Cambri ané

$ The

wiadsalgae fossils framl tre Tradsic to Behinotiéo r | d

mata (sand dollars) of the Jurassic as well as many
other fossils. The last chapter discussed prepara-
tion and conservation of fossils. So if you are inter-
ested in identifying some of your own fossils, or
reading about ancient sharks like the 70 foot mega-
lodon or the cave bear of the late Pleistocene this
book may be for you. | found the most interesting
part of the book was the chapter covering Masto-
don and Mammoth teeth.

FROM THE LIBRARY

BY FRANK ROSENBERG

We thank Joan Peterman for her recent donation of
The Uranium and Fluorescent Minerals by H.C.
Dake and we thank Roni Poteat for her recent do-
nation of Agates & Jaspers by Ron Gibbs. We ap-
preciate all book donations and encourage all
CSMS members to take advantage of our fairly
extensive inventory of reading material.

THE SUBURBAN ROCKHOUND

My wife |ikes to shop 3
We always seem to be heading off to this mall or
that mall or to some new strip center opening in
the area. Even when we are on vacation she
wants to check out some new strip mall with what
could be just wonderful shops. | love my wife ,so

I say fAOKO and off we d
shopper so | used to hunt for places where |
could sit and wait it out until she found this darling
thing or that perfect thing.

) . That is until | became

Fee: There is no fee for Now when she wants to go shopping, | say yes
members of CSMS, ~ - ! .
LGGMC or GPC.. » and t_hat I 611 just wait
—_— 4 take her time and have fun and not to worry about
Bring a sack lunch to \__‘, Al > ‘ me. As soon as she leaves, | put on my vest,
enjoy outdoors at the ,‘ ! grab my bag, and hook my rock hammer to my
Museumds pic y hip. You see, it so happens that these new shop-
after the workshop for — ping areas have requirements for landscaping.
more discussion of pros- & Since grass is hard to maintain they use washed
pecting, mining, minerals, — river rock. I'tds a gr g
and adventure. rocks and there is no mud or water or bugs. My

Register: Call the Western Museum of Mining and Industry at 719- coll ec tion h as grown af
488-0880 to register today. Only those registered may very patient and understanding husband.
attend. Attendance is limited. Call the Museum today
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