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4455000mN_))/ Terry-Later N‘Q’?LD ‘%\ G Kpt Lake Artificial fill (uppermost Holocene) — Earth materials (sand, silt, clay, and rock debris) emplaced or shaped to construct Fox Hills Sandstone (Upper Cretaceous) — The upper part of the formation consists of tan crossbedded sandstone that
: T Diteh R 2 = af highways, railroad beds, irrigation works, parking lots, athletic fields, residential and commercial buildings, landfills, and Kh grades downward into brown, fine-grained silty sandstone and gray fissile shale. The Fox Hills Sandstone formed along
[ghlan o I~ Qau g L0 gD S S = earthen dams. Unit is 3—100 ft thick. the shoreline of the Western Interior seaway that occupied this area during the Late Cretaceous (Roberts, 2005).
o 5] ' Formation thickness is variable, ranging from about 300 to 500 ft.
> ging
af Y “ 7 7/ Wetland deposit (uppermost Holocene) — Dark gray silty and clayey sand in a small poorly drained area adjacent to the
5/ = [ af af GaTY //Q WA low scarp bounding unit Qa; in the southeastern part of the map area. Unit is estimated to be 3-5 ft thick. Pierre Shale (Upper Cretaceous) — The formation consists of marine strata composed chiefly of dark gray shale,
Y =" siltstone, and fine-grained sandstone. Bentonite beds are common in the lower part of the formation and calcareous
§n| Divide WA D N s concretions are common throughout. The formation is at or near the surface over a broad area (as much as 20 miles wide)
] Qau Kpu = Reservoir Highland g 1330 000 along the east flank of the Front Range. The Longmont quadrangle is in the eastern part of this area. In an area between
& . & _"/_5150 s FEET Denver and Loveland, Colorado, Scott and Cobban (1965) divided the formation into six members. Only the upper two
s4py | = - \\ Mead [ 445y members are present in the Longmont quadrangle.
S o ALLUVIAL DEPOSITS
/ Qe | &= | . . ) ) ) Uppermost transition member — The upper transition member consists of friable sandstone and soft shaly
. ) ﬁ/\ D Yo' e Valley-floor alluvium (upper and middle Holocene) — Dark grayish-brown poorly sorted silty clayey sand underlying sandstone containing thin beds of sandy shale and large calcareous concretions. This member is about 2000 ft
erry - CO ROAD |34 il \n\. Eoin o.M, e/ad : : Qa the channels and adjacent low terraces (height 2-4 ft) of major streams (St. Vrain Creek, Boulder Creek, and to a lesser thick.
Lake L R Reservoir extent Lefthand Creek). The unit includes alluvial deposits of three different ages that are mapped as a single unit because
Kpt they (1) consist of similar material, (2) occupy similar positions in the landscape, and (3) are too intermingled to show ) ) ] )
af separately at the scale of this map. The youngest alluvium consists of channel and flood-plain deposits of historic and Kpu Upper shale member — Gray concretionary silty shale that is about 2800 ft thick.
@ X - protohistoric age, which in eastern Colorado encompasses the past 550 yr B.P. (Hunt, 1954) or about 350 yr B.P. (J.B.
‘3'_'@}5]}}:‘9 apl N 2, - Benedlllc:, Cen_tler ({_Oi_ MoprllltamlArcheilﬁ)gy, H;] R ffgl al's’t 2\0105_)' Tg%yoﬁ?ge(s; al}zw_lurglls prilslemtm tracrtts I?Z%e Niobrara Formation (Upper Cretaceous) — Shown only in cross section (A—A’). Unit consists of light-gray to dark-
“53 QA & = enough fo casty disnguish only near the contiuence ot the St. Vrain and Boulder Lreeks n the southeastern part of e Kn gray fissile calcareous shale and light-gray thinly bedded micritic limestone. Thickness varies from about 210 to 310 ft.
3 5 5100 map area. Soil development in protohistoric alluvium is weak, consisting only of an A/C-horizon sequence in which the
N P ! . . . . L o o .
bt -\ A-horizon is 2_4 inches .tthk' Th? oth_er two a_llluv_l al deposits have organic-rich A h_o rizons th_at are 6-20 inches thick. Benton Group; Carlile Shale, Greenhorn Limestone, and Graneros Shale (Upper Cretaceous) — Undivided and
Q These two alluvial deposits are distinguished primarily by the fact that the oldest alluvium contains secondary CaCO; and Kb . . , . ; . . .
. Kot 3 . . . . . ; shown only in cross section (A—A’). Group consists chiefly of olive-gray, dark-gray, and grayish-black siltstone, sandy
af a , P the middle alluvium does not. Eight radiocarbon ages from gravel pits just west of the map area (Madole, unpublished siltstone, silty claystone, shale, and dark-gray limestone. Thickness varies from about 410 to 470 ft
2 data 1972-1979) suggest that deposition of the oldest alluvium began in the latter part of middle Holocene time (defined ’ ’ ’ ' '
< af here as 8000—4000 yr ago) and continued into late Holocene time. Although the radiocarbon ages do not clearly identify
the beginning and end dates of deposition of either alluvium, they suggest that they likely correlate with two intervals
. < 5150, during which stream discharge and energy increased greatly (causing a ten-fold increase in channel width in some places)
’§ S 5050/\ in glaciated drainage basins in the Front Range (Madole, 2012). It is likely that most of the oldest alluvium in unit Qa was
z " Qau deposited between about 5000 and 2000 cal yr B.P. and most of the middle alluvium was deposited between about 1850 - - — -
y
450 I . S and 1100 cal yr B.P. Unit Qa is typically 3-5 ft thick Table 1. Radiocarbon ages of alluvial deposits in and near the Longmont quadrangle, Boulder and Weld Counties,
YERMILLION R [~ Morey VERMILLION |RD = - o ' Colorado
S \-/ L~ el (1) N Post-Broadway alluvium (Upper Pleistocene and lower Holocene) — Chiefly dark grayish-brown to pale brown silty Map unit Locality Laboratory . 0 o Vlatell‘ial h’l(ejtasured 69163C C“""gnﬁml‘;all'uc CallyrSBP ‘2331 yr BP
\ Qp sand 7-10 ft thick overlying 2—4 ft of gray clast-supported gravel. The gravel overlies an undulating surface cut on Pierre number sampled age o age” (yr BP) (1o) (2-6 range)
: Shale (unit Kpt). In the map area, unit Qpb underlies a terrace that is 10~15 ft higher than St. Vrain Creek. Soil-profile UnitQa AG-2A  Beta-441145 AMS  plant matter 3,580£30  -28.1 3,530£30  3.835£60  3,890-3,715
e 5 -'f_ Kpt d . development in unit Qpb consists of an A/Bw/C-horizon sequence in which the A-horizon is unusually thick (3-4 ft), and Unit Qa | AG-2B  Beta—441543 AMS sediment® 3,940£30 | 243 3,950+30 442010  4,515-4,300
P E % N Q the Bw_horizon is weakly deve_loped and only _slightly oxidized. The exceptionally thick A-horizons developeq in unit Qpb Unit Qa3 ZW-2  Bela-37775 RAD wood | e ] 10.26070 11,980£155 12,380-11,755
- & & are attributed to a lengthy period of aggradation that occurred at rates equal to or slower than the rate of soil formation. : TAG h 1 1028010 10260240
8 Qe S Radiocarbon ages (Table 1) indicate that unit Qpb was deposited sometime after 13,500 cal yr B.P. Unit thickness is 7-15 Unit Qa3 - Beta-441144  AMS  charcoa ’ -26.2 ’ 12,025+45 |12,120-11,935
A _ ft. Unit Qa3 ZW-1B Beta-36211 RAD  wood | - . 10,690£100  12,640£70 12,750-12410
51— é ) : | 4451 ) Unit Qa3! AG-3 Beta—441146 AMS sediment® 11,630+£30 -244 11,640+30 13,460+30 13,535-13,430
12300 B\ \ L oo Qa Alluvium three (Upper Pleistocene) — Gray clast-supported pebble and cobble gravel and some interbedded lenses of vy e local S On T -
2 \: Nplartwheeln oo ° stratified silt and sand, which except beneath the flood plains of St. Vrain Creek and Boulder Creek, fine upwards into ) hitie Sarple ocahty, It Qa0 Crics il Q4 . .
= QausSAirport . . ) . . . AMS—determined by accelerator mass spectrometer as opposed to radiometric decay.
2 AUl - Qau, sandy alluV1um.- Also, in some places in the southeastem part-of the map area the sandy alluvium is cqvered by eolian 3Conventional "*C age indicates: (1) the age was calculated using a C half-life of 5.568 yr: (2) 5C was determined and
o) S " ) X A\ iberty sand of late Pleistocene age. Along Left_hand Creek, unit Qa; is more sand thgn gravel. Gravel underlying the ﬂoorg of used to correct for isotopic fractionation; and (3) A.D. 1950 is the base (zero) year.
5 % & K ] valleys whose headwaters are in the glaciated part of the Front Range (St. Vrain, Boulder, and Lefthand Creeks) consists 1BP_Before Present
. af - N (o chiefly of granitic and gneissic rock, and a small percentage of other resistant materials, such as sandstone and vein quartz. SINTCAL 13 is the database used for calibrations.
UTE HWY P & [— & T | £ Also, films of glacial flour commonly coat the gravel in unit Qa; enhancing its gray color. However, the glacial-flour Qrganic-rich clayey silty sand
PeppL, iz 4 o af \-/ /3 coatings decrease eastward and are negligible near the eastern edge of the map area. Unit Qa; is correlated with the 7 8'3C unreported; assumed to be -25.0 for purposes of calibration.
\\ i Z ] . A [/ Pinedale glaciation, which began before 31,420 cal yr B.P. (Madole and others, 2010) and likely ended prior to 14,000 cal
“ HTHIAVERZ N & 0 sago yr B.P. A lens of organic-rich sediment inset in the top of Qa ; gravel at locality AG-3 in the southeastern part of the map GPS coordinates for AG-1: 0498940, 4443668; AG-3 is about 30 ft north of AG-1 and AG-2 is about 80 ft north
50 ) £ 8 ODEREY > « i area has a radiocarbon age of 13,460+15 cal yr B.P. (Beta-441146, Table 1), and charcoal from a similar lens at locality of AG-1. Latitude and longitude for ZW-1B and ZW-2 (gravel pit, Zweck farm, Hygiene quadrangle):
z [F] N 3 ot T AG-1 has a radiocarbon age of 12,025+45 cal yr B.P. (Beta-441144, Table 1). These ages indicate that deposition of unit 40°10°44”N., 105°09°25"W.
% & B W A g y g
7 . 5 = £ AN Qa; had ceased by or before 12,000 cal yr B.P. Unit Qa3 is about 15 ft thick near the west edge of the map area and thins
l l = § 2 = af /., to about 8—10 ft near the southeastern edge of the map area. The sandy alluvium and eolian sand that overlie the clast-
] r 21ST AVE o 3 Q % ] ' Qaul af Qe supported gravel in the southeastern part of the map area are estimated to be 5-10 ft thick.
| 27ST AVE 1 1S \rise
Gt Qaul_ e J £ o 2 g MAP SYMBOLS
1‘_ | %\ o Gﬁé’éﬁ% / Qau N & LN Alluvium four (upper Middle Pleistocene) — Brown to slightly reddish-brown clast-supported and matrix-supported
Kpu 4 \SQ % L #1 W\ \ g - g < or S o pebble and cobble gravel. Unit Qa4 is exposed only in excavations that penetrate the windblown sediment (unit Qe) that
Kot \%\ O"‘% ’ T% af 2, /5], 24028 § : o covers it nearly everywhere. Clasts of granitic and gneissic rock are common on the surface of unit Qe where it is Contact — Approximately located
4449 - SNy s & \LDP 2D KL Dgche” R | 4449 underlain by unit Qa,, which combined with the height of unit Qa, above the St. Vrain Creek helps establish its boundaries.
~] \ N WHITES N\7 o B A stipple pattern is used to indicate the presence of unit Qa, beneath unit Qe. The composition of unit Qa, is similar to the / /// .
garimm — \ 27 af Calking Kirkland Lo composition of unit Qa;. It consists mostly of clasts of granitic and gneissic rock from the core of the Front Range. Soil /W Gravel pit
) z \ Kirklan e — : o . ; . . LA
T7TH AVE l / s eservoi (R development in unit Qa, is moderate to strong; it includes a clay-enriched subsoil (Bt horizon) and secondary calcium
/ J, ( Az o8 & ] / '*'Tj o carbonate (Bk horizon). Unit Qa4 is equivalent to the Louviers Alluvium in the Hygiene quadrangle (Madole and others,
S AV!:_:Z“ U U _lf NN E 2 el 1998) and to unit Qg; in quadrangles in the central and southern Colorado Piedmont mapped by the Colorado Geological \\S Paleovalley — Approximate location of gravelly alluvium that was deposited by an ancestral Little Thompson River
p 3 B [ \Q [ A < Survey. Geotechnical reports for residential buildings in the map area indicate that unit Qas is 10-20 ft thick. NS sometime during the middle Pleistocene (interval between 781,000 and 126,000 yr ago) prior to when the river was
s IS [ b \\Qk st ave N5 § é 4 intersected and diverted eastward by a stream that originated on the plains. The ancestral valley floor is completely covered
] P— = N N 2 Qe S ) Alluvium five (Middle Pleistocene) — Brown to reddish-brown clast-supported gravel that consists chiefly of cobbles by unit Qe. Thus, its limits are based on widely scattered geotechnical data and information from deep excavations just south
—] . _\'Tg L - & e . g [ and pebbles. As with unit Qay, except in a few excavations, loess (unit Qe) covers this unit. The unit is present only in the of Terry Lake that were examined while mapping the Hygiene quadrangle (Madole and others, 1998).
sagg / TATHAVE B e = | 3 g Calkins Lake 4yg southwestern part of the map area where it caps a narrow ridge (a stream deposit now topographically inverted; that is, a
1 o] " 2 R 7] = . . . .. . .
] L TOUNTAIN VIEW AVE—, B OUNTAINVIE S Union Reservoir former Va11.6y. floor is now apdge). The gravel COIlS.IStS mostly gf granltlg and gnelssm.rock d§rlved from the Front Rar}ge. kR Strike and dip of inclined bedding — Showing direction and angle of dip
# : =T —] w The deposit is deeply oxidized and has a clay-enriched subsoil (Bt horizon) and white to light-gray secondary calcium
/ A 4 1| il \Q:Tfﬂ :l Lz carbonate coats both the clasts and much of the otherwise reddish-brown sandy matrix (particles less the 2 mm in size).
T Tt = . . . _
HK ‘g Qe = Q . Unit thickness is generally 3-10 ft. —'— Estimated strike and dip of inclined bedding — Strike based on outcrop trend, dip of strata not exposed
X o 11TH AVE N &
™~ o N ¥ Old alluvium (Middle Pleistocene) — Sand and clast-supported gravel consisting chiefly of cobbles and pebbles of AG-1 . .
N N E . fe
L 10TH AVE \ 3 crystalline rock and some vein quartz derived from the Front Range. The unit is exposed in only two localities (a railroad ® Numerical age localities — Showing sample collection number
e e N | L 1 cut, SW1/4, Sec. 1, T.2N. R.69W., and an abandoned gravel pit, SE1/4, NE1/4, Sec. 7, T.2N., R.68W.) Deposits of Qao
9TH AVE \ RG/E 9THAVE PLEASANT VIEW Ro cap some of the topographically higher parts in the map area. These deposits are remnants of ancient valley-floors that are * Producing oil and gas well
N S | \\\ = 47 topographically inverted (that is, former valley floors are now ridges or high points in the landscape). Topographic
= 7 . . . . . . . .
1\\:\% E E ( \; 2 v/ inversion and stream piracy, the process that beheaded the Little Thompsgn River and diverted it eastward, are common in }% Non-producing, abandoned or permitted oil and gas well location
Al g \ ISy g Q) b areas where coarse-grained alluvium is transferred from mountains (particularly those that have cores of crystalline rock
| I3 IS I B 2 : ; N - & 0 ROAD 26 K & y v
gl = VA S ) 2 —F 1LONGS.PEAK AVE NN\ 1NN -Q‘: pt o~ into adjacent basins or piedmonts underlain by shale, mudstone, and siltstone. This describes the alluvium and bedrock in
_37 FONGS PEAKAVE_ | 3 N L b YAN PRI B af ) E Ada the Longmont quadrangle. The gravel is more resistant to erosion than the bedrock that once formed valley walls. Thus, A A’ Alignment of cross section
S T éarka d 6TH AVE G = = Z] NN g Y e \ when the base level of the drainage basin was lowered, stream incision occurred along valley margins rather than in the
k \l 2 . i3 b 2\5” 5 EJ ~ S Kot S gravel covering the valley floor. Unit is 3—15 ft thick.
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Kpt ,':A: | & g S S N ousg arDR o ¥ Valley-floor and sheetwash alluvium, undivided (Holocene and Pleistocene) — Chiefly brownish-gray and grayish- . . .
" g g3 i - AN af éa / brown sand and silty clayey sand on the floors and footslopes of small valleys that originate on the plains (Colorado Crabb, J.A., 1980, Soil survey of Weld County, Colorado, southern part: U.S. Department of Agriculture, Soil
46— & 2 B - 5 o 46 Piedmont). The unit consists chiefly of Holocene alluvium that is locally interbedded with Pleistocene alluvium and in Conservation Service, in cooperation with the Colorado Agriculture Experiment Station, 135 p.
a4 /Y many places is overlapped by loess and by sheetwash alluvium derived from loess (unit Qe). In the uppermost reaches of ) o ) )
-Qpb N\ e Qe these small valleys stream incision is typically less than 3 ft. However, incision increases to 10 ft or more where streams Hunt, C.B., 1954, Pleistocene and Recent deposits in the Denver area, Colorado: U.S. Geological Survey Bulletin 996-C,
1S Qs Kpt $ I:torcnh;‘drens of approach St. Vrain Creek, which is their local base level. Twice during Holocene time conditions favorable to valley 140 p.
) ; VD 119 Qar19 115 widening and alluviation resulted in the formation of narrow terraces, which subsequently were dissected. The various
Qa Tk af S A . O . ) - - - -
- : v TSTAVE - Kpt deposits included in unit Qau are undivided because most are too small to show individually at the scale of this map. Soil Madole, R.F., 1976, Differentiation of Upper Pleistocene and Holocene gravels along St. Vrain Creek, eastern Boulder
& L N 2 - § af i gp -@r / development in Holocene alluvium is weak, consisting of simple A/C-horizon profiles. In contrast, soils in alluvium and County, Colorado: Abstracts, Fourth Biennial Meeting, American Quaternary Association, p. 146.
7; E ((:29 _§ k Qpb Seq . = o /2 || SAUNDERSTRUST int VS, aP loess of Pleistocene age have well developed Bt (clay-enriched) horizons. Unit Qau is similar to unit Qe in color and . . . . . .
ES & = Qa ‘ o @ Sl Qsw ZLATEN DR ) grain-size distribution, presumably because much of it was derived from the extensive deposits of unit Qe that blanket Madole, R.F., 2012, Holocene alluvial stratigraphy and response to climate change in the Roaring River valley, Front
— 7 ) ) af ' Qpb GREATWESTERN2 = Kpt e af 44 adjacent uplands. Unit Qau is estimated to be 3—15 ft thick. Range, Colorado, USA: Quaternary Research, v. 78, p. 197-208.
44 /' > Kpt —"45
45— Sdint Vrain af Qe &
— af . .
s ac Sheetwash alluvium (Holocene) — Grayish-brown to pale brown, extremely poorly sorted sand, silt, clay, and minor Madole, R.F., Braddock, W.A., and Co}ton, R.B., 1998, Geologic map of the Hygiene quadrangle, Boulder County,
—-—— Y Y Y Y Colorado: U.S. Geologic Survey Geologic Quadrangle Map GQ-1772; scale 1:24,000
S i amounts of rock fragments that were transported primarily by sheetwash (unconfined runoff). Unit exists principally in o g y g g p ’ e
@ Qa g i . i i it is 1- ) . . o . . .
... — A i 2 < > af L sheets and wedges along valley sides and footslopes. The estimated thickness of the unit is 1-25 ft Madole, R.F., VanSistine, D. Paco, and Michael, John A., 2005, Distribution of late Quaternary wind-deposited sand in
- Qf ' LotchonS tern Colorado: U.S. Geological S SIM-2875, scale 1:600,000, booklet, 49 p.
g af af f8-10K_ )‘ \DD Qa Qas Fan deposits (Holocene) — Fan-shaped bodies of pale-brown to brown, extremely poorly sorted sand, silt, clay, and castern L-oforado cological Survey - seale 00, DOOKIEL, 47 p
= % . % i - si i i i . .
o Qa a cre Qob ; o Capb minor amounts of pebble- and cobble s1ze rock fragmepts. In some.places on the north side .Of St. Vrain Creek in the Madole, R.F., Honke, Jeffrey S., and Langdon, Peter G., 2010, Evidence from the Front Range, Colorado, indicates that
7 p southeastern part of the map area the unit includes colluvium. The estimated thickness of the unit is 1-30 ft. . L. . . . . .
UICRIIIVER R 2 Pinedale glaciation began before 31,000 yr ago: Geological Society of America Abstracts with Programs, v.42, no 5, 145-
’ ’ 11
b gp af . . . . '
t4yq | ap f- Qas [ 444y Eolian sediment (Upper Pleistocene) — Chiefly pale-brown wind-deposited sandy and clayey silt generally referred to as .
af Qe loess. Typically, loess is 50-70 percent silt and less than 20 percent clay by weight (Pye, 1987). However, loess in the Moreland, D.C., and Moreland, R.E., 1975, Soil survey of the Boulder County area, Colorado: U.S. Department of
9p 0 > Qa Longmont quadrangle contains more clay than is typical, likely because the Pierre Shale is at the surface over broad areas Agriculture, Soil Conservation Service, in cooperation with the Colorado Agricultural Experiment Station, 86 p., map
= S el q northwest (direction of prevailing winds) of the map area. The boundaries of unit Qe are commonly difficult to discern scale 1:20,000.
BuF@ton z : > . Qob . AG-3§ e because loess lacks topographic expression and is not associated with a specific landform. Instead, it blankets the . . . .
[Gem. JE 3 S e P e landscape across a broad range of altitudes. Hence, the distribution of unit Qe is partly inferred from county soil maps Pye, Kenneth, 1987, Aeolian dust and dust deposits: London, Harcourt Brace Jovanovich, Publishers, 334 p.
Qe S N < o~ SR DN\ 250 £ af Moreland and Moreland, 1975; Crabb, 1980). Stratigraphic relations and soil development indicate that the unit is of late
&) &Y LA ANl e A R & Kpt Qw — . ; . . g . N . . : : :
» SIS LS o S S Qau a. Pleistocene age. It overlies middle Pleistocene alluvium (areas where this occurs are indicated by stipple patterns) and is Ritter, D.F., 1967, Terrace development along the front of the Beartooth Mountains, southern Montana: Geological
2 o SRS Y S id - PIPIT RD ’ 9P 2 g . . . . : : :
O o T A Dyt é-_o.Qb_J /. ¥ 3 af g Qpb S af crosscut and overlapped in some places by early Holocene alluvium (unit Qpb). The upper part of the soil profile Society of America Bulletin, v. 78, p. 467-484.
] T -"%.."-- S \\]c_,\ Qas — 2 / e developed in unit Qe is noncalcareous, but the subsoil, besides being oxidized, contains significant concentrations of . . . . . o .
- g«:— — 7z Q;u%o:' / ) e \w \ pr S secondary CaCOs, some in the form of nodules. In addition, the subsoil is enriched in clay (has a Bt horizon) translocated Ritter, D.F., 1991, Fluvial Processes in the mountains and intermontane basins, in Graf, W.L., ed., Geomorphic systems of
*43 Qpb Kpt Qe RS v I ——— 2 ~ 143 from higher in the profile. Deposits of alluvium, mostly sheetwash, in swales and small, shallow valleys throughout the North America: Boulder, Colorado, Geological Society of America, Centennial Special Volume 2, p. 220-228.
- 28 IR R e'\ -~ T ] af map area, are included in unit Qe because they are too small to show at the scale of this map. Unit Qe is generally 3-20 ft
MPTED R GASTIC N EY i Kpt ;m 454 Qa thick. Roberts, S.B., 2005, Coal in the Front Range Urban Corridor—An overview of coal geology, coal production, and coal-
T e s St S & //\ o ) SCHLAGEL #12-16 bed methane potential in selected areas of the Denver Basin, Colorado, and potential effects of coal mining on
e NP P S 45 grosse A § Godd ileyand Plump Ditci? development and land-use planning, chapter F, in Fishman, N.S., ed., Energy resource studies, northern Front Range,
i " K a o Qao ' af 0 Colorado: U.S. Geological Survey Professional Paper 1698, p. 115-162.
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PRS- |6 Lisgett Ditch Q Scott, G.R., and Cobban, W.A., 1965, Geologic and biostratigraphic map of the Pierre Shale between Jarre Creek and
s é e K‘ENNEDY Loveland, Colorado: U.S. Geological Survey Miscellaneous Geological Investigations Map 1-439, scale 1:48,000.
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