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Till consists of an unsorted, unstratified mixture of boulders, cobbles, . ! ' . .
pebbly sand, silt, and clay, which was deposited directly by, and beneath glacial y ‘. V Mos_t slope failures in the greater Jamestown area occur in the form
; ; . N N of small rotational slumpson slopesthat have been undercut or oversteepened
ice. Itisby far the most widespread map unit in the Jamestown area. . - -
f by the improper placement of fill. Slumping is governed by a number of
. . . physical factors that may weaken slopes, but it is most likely to occur after
li . 'I_'he eastern half of StL_Jtsman Cour_1ty, Incl l.Jdmg '_che city of Jamestown periods of prolonged, heavy precipitation, when the ground is saturated with
ies within the Glaciated Plains, a physiographic region of North Dakota . . . . ; -
. ) . : . 1) moisture and the water table is elevated, implying that water is the primary
dominated by landforms and sediments derived from glaciers that covered this o o .
. . . ) cause. Water decreases slope stability in several ways, principally by reducing
area during the last major southward expansion of ice between about10,000 and 0 . L .
. . ) - - the cohesive, stress, and frictional forces between the particles of an
26,000 yearsago. Thethicknessof glacial sediment intheregion may beasmuch o : . ) ) -
X . - T141N unconsolidated material such as soil or till. It aso appears to function as a
as 500 feet and is sufficient to mask the underlying bedrock topography. A L A2 lubri lina th I ; f )
T 140N : | ubrlcanF, enabling the unconsolidated mass to slide, often as a unit, along a
The landscape is characterized by gently rolling hills and swales with ! i I well-defined, concave-up basal plane.
low to moderate relief of generally less than 100 feet. Drainage is typically b : I :
nonintegrated, consisting of a network of poorly connected lakes, sloughs, and I - I Ve % :
seasonal streams. Glaciofluvial landforms such as eskers & and kames ' (& | &3 . i 4
- Tcadr B Ao form slightly elevated linear or ellipsoid structures on this landscape. These K : o o :
Two examples of till (contact ismarked by the arrows). Eachtill represents featureswereformed by the deposition of sediment by streams flowing beneath, A | #f"q % = ! = |
a separate glacial advance over the Jamestown area. within or on amelting glacier. Eskersaresinuousridges of sand and gravel that : - = r"{) i
mark the course of a subglacial meltwater stream. Kames are cone-shaped hills sy — P e g ST ' i
comprised of similar material that was deposited when meltwater spilled into a ﬂ__f""{[ af & 4 i
crevasseor holein the glacier. : x4 o il . i In 1993 an unusually wet summer resulted in a number of small
i . . . . o 1 . {_’} =2 o ] I rotational slumps in and around Jamestown. All were located on the steep
Coul Thzldlsi)}:oportéon?tefly :NI qaelvaltlﬂetys of th_erﬂame; aFf Ilver andbSé?/ englle = % = 0 Qe 6 : wallsof themajor river channelswhere the existing slopes had been incorrectly
hou ?e areed zo the pr(()j duc oatgastau hr_n e\INater. ¢ esevaleys f\re '?V ol ° 9 o 4 By - {1 G:' ! modified. Because much new construction in the Jamestown area is taking
avetormed by the sudaen, c FOPNIC FE1ease of ENOrMmous VOTUMES of water 4 w,—_:—;;“ ! place on and near steep valley walls, the potential for landslide damage is
from proglacial lakes. Outbursts such asthesetypically form relatively straight, AR - ! increasing
steep-walled channels, often with awell-defined outer channel, which contained o & - i : - 78 T '
flqw b(_a;foreftitjlel ma r;gga;nell W_a:j eroeld;adétTer:‘ace S?g' mstents 'allr ’ CO;T' Sihna% U —————————————— ; ; Ty A ; : Anolder, larger landslide along Pipestem Creek wasformed inriver-
prlma;rtl };ho ! 1 er% elyf 9 actlh metw her, ecl)rr'?'h © SEP \.IJamey \g N d = f} { : - eroded glacial sediment on the outside bend of a meltwater channel meander.
tsspcf:\r t € _(tetout;rc anr:h atrf(I)m eTﬁngesnn :I Ce rr:o ?Ln s |vzjrlan d@b == Although extensively reshaped by excavation and placement of fill, and
e intermittent stream owswithin sevenmiie Loulee thus occupy valleys somewhat subdued by erosion the characteristic hummocky landslide
that were formed by much larger and more powerful watercourses. = = ¢ PR
—_— 2 topography is still visible.
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) Small rotational slump that occurredin 1993. Thetoe of this slope was cut
Glacial erratics like this large boulder (six feet diameter) on the eastern ! Qll\,_q ! Ll | to make roomfor a swimming pool and backyard. The slump destroyed the
shore of Jamestown Reservoir are also components of till. i | i, ",;) _Jf B | back of the house.
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Qa2 Channel sediment that was deposited by meltwater streams consists of x% B i S
poorly bedded sand and gravel, cobbles and boulders. Higher level channel I F ; 1k T } "FF i
sediments &3 are essentially indistinguishable from sediments deposited on I A Llx I
= ) . L /
terraces within the main channel. Despite their high shale content, both have . .' 5 e A | —*F In addition to creating conditions favorable for slope failure, and the
been exploited for their sand and gravel. The shalein these depositstendsto be ] r J : T consequent loss of river- and |akeside property, wave-induced shoreline erosion
highly weathered and brittle, a fact that quarry operators take advantage of in Ir' 1 R T T T T L e L o i 3 = is also a contributing factor to the process of reservoir siltation. Siltation, as
reduci ng the shale content by mechanical screening and by exposing it to further = ¥ = = | | N : thetermimplies, isthe deposition and accumulation of silt, and left unchecked
weathering. ) Lt ﬂj \T]T_ AT I it can have aprofound effect on water quality. In addition to reducing thelife
g @ad S | o L of the dam, uncontrolled siltation can destroy aquatic habitat, pollute, and
Modernriver and lake deposits t¥al and i aregenerally distinguished ]| af l severely impair ariver or lake' srecreational and commercial activity.
from older, Pleistocene material by their high organic content, which imparts a s TT] : ®
dark brown or brownish-black color to the sediment. e Qe 3 1 +H !
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Rounded, water-worn pebbles and cobbles in sandy meltwater channel - ——— % !I
deposits. |
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KD  The Pierre Formation is a sequence of mostly gray shale that was 23 < = “fﬁf b
deposited in an offshore marine environment during Cretaceoustime, about 70 to ﬂ I TT
80 millionyearsago. In the Jamestown areait isabout 500 feet thick, although @D 1ot s E‘,— | The steep valley walls of the major streamsin the Jamestown areaare
- .- in western North Dakota, particularly in the deeper parts of the Williston Basin, = CKb — — = h&ﬁ |_ also subject to the process of soil creep. Soil creep, asitsnameimplies, isthe
it may be up to 2,300 feet thick. s imperceptibly slow downhill movement of soil under theinfluence of gravity.
g T It is visible as shallow, concentric scars on valley walls, and is typically
1 t Py
ThePierre Formation isexposed a ong the shores of Jamestown Reservoir g = confined to thetop few feet of soil. Sail creep isresponsiblefor the downslope
and for a short distance to the south along the James River valley. Most Pierre T - Qr tilting and/or displacement of trees, telephone poles, fences, and other objects
Formation exposures are restricted to wave-cut banks several feet in height; [ o o cr I" C1f i apparently secured in the ground. Poorly supported retaining walls and even
- smaller exposures outcrop sporadically through acolluvial cover[l8. Thereis | | & the walls of buildings may also sustain damage when large masses of soil
= often a subtle break in slope at the contact between the Pierre Formation and | o & f accumulate upslope as a result of creep.
= overlying glacial sediment. Some of the best and most easily accessible exposures ; Ii } i i..
arelocated in the Stutsman County Recreation Areaa ong the northwestern side & = “qj b i Soil creepisespecialy common where bedrock iscloseto the surface.
_ of the*island”. 1 " Qo 8 Y- ] R s R e - B Lk
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- B Soil creep on slopes a few miles north of Jamestown. Note the shallow,
- concentric scarstypical of this kind of mass movement.
Heavily fractured and jointed exposure of Pierre Shale. The cliffsin this A R64W|R63W A
pictureare approximately twenty feet high.
< , - . — . GRAVEL PITS
P In the Jamestown area the Pierre Formation consists of medium-light - | .
gray tolight olive-gray fissile, flaky, noncal careousshale. Locally itisblocky in - R
outcrop, although it invariably weathersto thin flakes. Where acolluvial cover koa ' , ' :
isthin or absent, the Pierre Formation weathers to sparsely vegetated slopes of Coul ';:thou?;] r&sterétcted‘];?;g\]ama Rl\;‘er, Hp&?tem ?rwk, and ?Wa;m' Ig
small shaleflakes. Theshaleishighly jointed, with brown to brown-black iron- are- °“§e"D &s, . e greater " g‘;"“ a";" ca has Sgns'e'd‘?a” "t*e’a"io ’E”;.f‘
manganese stains common on joint surfaces. Joints are occasionally filled with gri:tjv ) beleposej toclgur Irl; er(;l W t:é c ak;ln . allmen s;l ?r? all )
coarsely crystalline calcite or iron-manganese oxides. Bedding isgenerally poorly ana”are d |e;/h . o.davs (e;en fepos d as bars In alcoves along the valey
developed and obscured by the fissile character of the shale. — walls and on thenside bends of meanaers.

Sand and gravel deposits are typically unconsolidated, and when
disturbed become unstable and prone to collapse. Loose material and steep
pit faces in both working and abandoned operations should always be treated
with extreme caution.

Concretions are common and occur along selected horizons. They are
oblate in shape and commonly about 1 foot in diameter. The most conspicuous B Vertical Exaggeration = 20x. B
feature of these concretions is their weathered rind of yellowish-brown to
brownish-black iron-manganese oxides. Theinteriorsof the concretionstypically
consist of light olive gray micrite (lime mudstone) or calcareous mudstone.

Although the concretions are harder than the enclosing shale, like the shale they m;
are jointed, and tend to form broken piles when weathered. . S - - ; e
p——— Gravel pitsin Pipestem Creek valley.

I{p In the subsurface, the fine texture and relative impermeability of the
Pierre Shale means that, for the most part, it is not agood aquifer. However, in
places, including parts of Stutsman County, the upper 50 to 200 feet of the
Pierre Shale is heavily fractured. Groundwater is able to move along the joints
and fracture planes and thus provide water to wellsthat penetrate these zonesin
the shale.

Abandoned sand and gravel pits are often used as dumps for waste.
In many instances sand and gravel pits are associated with important
groundwater supplies, and any waste placed in these pits may adversely
affect groundwater quality.

The quality of water from the Pierre Shaleishighly variable. Typically,
it contains sodium as its principal cation with varying concentrations of
bicarbonate, chloride and sulfate. Chloride levels are often sufficiently high to 1Hm
impart a brackish or salty taste to water from the Pierre Shale. The water is

i - - . : generally classified as hard to very hard and may require softening for many
o it - R :ﬂ-ﬂ . ke domestic and industrial applications
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Folding and faulting in Pierre Shale. Thistype of deformation was probably I | H

the result of glacial activity. The structure in this photograph measures Miles f.

about threefeet in height. 0 1 2 3 i: Waste dumped in disused sand and gravel pits may contaminate local
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