DEPARTMENT OF THE INTERIOR 650—_ - :__‘:z o 232 1 11 13750 R [ (232) Porcellanite, olive-gray; weathers brownish-gray; variably calcareous; MISCELLANEOUS FIELD STUDIES
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— — 1150 S
.;:; o 1450 — N (96)  Porcellanitic mudstone and siltstone, light-olive-gray (5Y6/1) to olive- PAMPHLET ACCOMPANIES MAP
- s | —— gray (5Y4/1); weathers pinkish-gray (5YR8/1); very hard and dense, = ~
' 111 700— Ca im — breaking into sharp angular fragments; small porcellanitic clasts as 3800 —| =
32 :: L 450 much as 2 mm in diameter floating in porcellanitic matrix; lithophysae VA
s abundant; single, thin discontinuous siltstone bed near middle of unit. PR o
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e, fA PO, 00 N - - . ium- ined: volcanic-rich;
= S , greenish-gray (5GY6/1); very thin bedded; 238 e w i rly sorted with interbedded mud chips floati ix;
o~ p it ps floating in matrix; rl
e v S| poorly exposed. o (94)  Porcellanitic mudstone and siltstone, light-olive-gray (5Y6/1) to olive- - _.gma ngoged . S
= :“L”::_N'WM = T gray (5Y4/1); weathers pinkish-gray (5YR8/1); very hard and dense, o "0 S L
© P breaking into sharp angular fragments; small porcellanitic clasts as 0 - us ]
g [ 111 BOD— a0 A (29) Sandstone, greenish-gray (5G6/1) to medium-bluish-gray (5B5/1); 82 much as 2 mm in diameter floating in porcellanitic matrix; lithophysae e |1 3800— 11 - 50 — =
E weathers from olive-gray (5Y4/1) to dark-yellowish-brown (10YR4/2); . abundant. . . e
. | 250 medium- to coarse-grained; rounded to subangular grains; very . S (242-244) Siltstone and sandstone, olive-gray; weakly to strongly e =
'®) calcareous; quartzose; cherty; limonite stain; very thin (less than 1 mm e calcareous. gavw_NaV:
thick) shale partings; ripple laminated in part; unit laterally SRR AL 1200 u e
LIMA PEAKS SECTION LL discontinuous; poorly exposed. = i o o]
Secs. 13, 14, and 18, T. 15 S., R. 8 W, Lima Peaks 7.5-minute quadrangle, Beaverhead County, Montana. 850 — s 3950 — (246) g:a':gf;girﬁt:d art]r?) jagdgggs;eg';;g“mg%io rﬁzrrlg:etozi’a :'thl??el-lgg-Stt?’iCh v 100 0 B
inall i Dym th ; partiall T.S.D d R.G. 1. i 5 ety i , oo oo |
(Originally published by an and others, 1984; partially remeasured by T.S. Dyman and R.G. Tysdal.) ; - iy il eiacts S it a5 8 cn i diivinias: diesrfinucis Wong shilke. w0 -
Sam B == f iltstone, olive- to dark-gray. w o
ple ot —_— e " 28 1650 — R —— (88) Mudstone and sandstone, very light gray (N8) to medium-dark-gray = (247) Mol and siisang glwe: fodathegray P ]
eet/meters olo e on = ] iaht- i 3 P2 "
identification o R st — (Nlli),e\gfaathe:js :j‘gtht brt())wmsctll—gray _(SYRé/ rlt)zo S-a:‘idStlonli}n‘ilsnt{ fine 28 (248) Sandstone, bluish-gray; medium- to coarse-grained; trough oy |
o 28 |1 111 800— T O R == l%lra c? " i ekl ?, S‘fl r.oltin g géag];r’)s%uaSan:t’onzpai tWo tii:?n' 1 11 1 4000 — L crossbedded. 150 — PN " n) (38-40) Siltite and porcellanite, olive-gray (5Y4/1) to brownish-gray
250 | @) == d'u = <t).ne, weabeg ;SSI et’h aro gn thick. - — B (5YR4/1); thin alternating beds of porcellanite and siltite; strongly
,_ e BN OGS et ) 250 — S0 Yy fractured; strongly calcareous 1.5-m-thick siltite bed at base of unit.
113 = LL ol ENE Ly TR (87) Sandstone and mudstone, light-olive-gray (5Y5/2); weathers moderate- =
olive-brown (5Y4/4). Sandstone, medium- to coarse-grained;
118 — 950 —| subrounded to angular grains; feldspathic; micaceous. Mudstone as thin 4050 — : ail
i = (less than 0.3 m thick) beds separating two sandstone beds. =2 —== (252) Porcellanite, green to olive-gray at base to dark-gray near top of unit; FR S o
m P 300— g D) 8o Sandstone beds with erosive bases and laterally continuous along 253 R AN variably calcareous. &
. 3 strike.
108 b ) ) i ) 300 1750 —
168 | 100 (108) Mudstone and siltstone, brownish-gray (5YR4/1); weathers light-olive-
107 == gray (5Y6/1); carbonaceous-rich mudstone with subordinate siltstone; 1000 — = 1100 —
107 ol very fissile with leaf and wood impressions along bedding planes. L S - ren eadl " 250 —
" 350 —| o oo, | B (84) Porcellanitic mudstone and sandstone, light-greenish-gray (5G8/1) to
16 e - _,“Q_LTNW?, - light-bluish-gray (5B7/1); weathers greenish-gray (5GY6/1).
- e P L1y 1 1800— i Mudstone, hard and dense. Sandstone, very fine grained; rounded to
i i (102) Shale, olive-black (5Y2/1); moderately calcareous; well-preserved leaf 22 o — 550 subangular grains; weakly calcareous; pyrite cubes as much as 0.3 cm in 35 Sp———
and wood impressions; very fissile. 1050 — "2 diameter; ripple lamination; lithophysae as much as 0.2 cm in diameter 4150 — A
-~ upo = common. 1111 300— [ I g'w_”:”:
C (100) Sandstone and conglomerate, medium-light-gray (N6) to grayish-green 62 (82) Porcellanitic mudstone, greenish-gray (5G6/1); weathers olive-gray 38 *%_m”%'
a8 (5GY6/1); weathers from light-olive-gray (5Y6/1) to light-brownish- ¥ 1850 — (5Y4/1); hard and dense; in part finely laminated; pyrite cubes as much 100 oo 000
gray (5Y6/1). Sandstone, fine- to coarse-grained; subrounded to 81 as 0.3 cm in diameter; poorly exposed. Py
) Yy ]
subangular grains; carbonaceous matter and coal. Conglomerate in L1 e = o
R discontinuous lenses at base; rich in green to black mudstone and =L - v 8 (N b . 350 —
LS50 — siltstone clasts with clay matrix. Beds are massive and form laterally 254 — (254) Covered interval; valley bottom.
discontinuous sandstone channels with erosive bases; sandstone fines L
upward within unit. L {11 1 1800 — e
35 (35) Mudstone and siltstone, medium-gray (N5) to brownish-gray (5YR4/1);
s ] (94) Mudstone, gray-green (10GY5/2); weathers greenish-gray (5GY6/1); 1150 —— 350 7 (77) Mudstone, dusky-red (5GY4/1); weathers from olive-gray (5Y4/1) to 4250 — : - in part porcellanitic.
s — 150 hard; slightly fissile; weakly calcareous; bentonitic with well-developed grayish-red (10R4/2); weakly calcareous; bentonitic; in part fissile; v H00—
I — 1 popcorn texture. 5 poorly exposed. — 1300 .
2 Vaughn Member of Blackleaf Formation
a1 1950 — (75)  Porcellanitic mudstone and siltstone, grayish-green (10GY5/2); -
88 75 weathers light-greenish-gray (5G8/1); weakly to moderately .
o T 111200 — 600 calcareous; mudstone hard and dense, breaking into sharp angular |, | 4300 — : 30 Flood Member of Blackleaf Formation
87 = ! (87)  Shale, dark-gray (N3) to black (N1); weathers medium-dark-gray (N4); fragments; finely developed horizontal laminations; predominantly AE ¢ 450 —
o 550 —| - rich in carbonaceous matter; wood fragments; weakly calcareous; rare - mudstone with a thin siltstone bed (less than 0.3 m thick) near base of -
= hematite stain. unit.
as — _‘<: 73
o 2 (79)  Sandstone and mudstone, moderate-gray (N5) to dark-greenish-gray a I 4ROk SIS
L (5GY4/1); weathers greenish-gray (5GY6/1); fine-grained to very fine L 150
grained; subangular to subrounded grains; micaceous; weakly 1250 — (71)  Porcellanitic mudst 4 siltst Hiet (5GY6/1); i o s00—
8l 1111 600— L calcareous; rare, finely disseminated heulandite(?); nodular, with hard wzgctlemerls“c;lcive urz: o(lgieYZr}l)?‘wseZl?le,ci?igref)usg:r?:re finel . g (255) Siltstone, medium-gray; strongly calcareous. 2
7 siliceous nodules as much as 20 cm in diameter; sandstone massive at o oo ma o c:;rbgnaceous e :n a coal(?); br edominars:tl -
7 base, grading upward to mudstone at top of unit; continuous for 50 m a8 . Y | “): B y 257
along strike; small faults with less than 1 m displacement and well- 2050 with one thin (less than 0.5 m thick) siltstone unit near top; rare
» developed siickensides. porcellanitic ripup clasts within mudstone and siltstone; entire unit hard £38 (30) Sandstone, siltstone, and mudstone, light-gray (N6) to pale-yellow-
. v 11 1300 —] T and dense. 28 |y 4 4 ULOOD— RN (259) Sandstone and siltstone, light-gray to olive-gray and dark-gray near % 550 — brown (10YR6/2) to moderate-yellow-brown (10YR4/2);
i 650 — (76) Mudstone and sandstone, light-bluish-gray (5B7/1) to medium-bluish- L oo \ 70 ) top; muddy; iron stained. Sandstone, fine-grained and cherty. predominantly medium- to coarse-grained sandstone, with thin,
— 200 gray (5B5/1); weathers greenish-gray (5G6/1); predominantly 28 - (28)  Covered interval, presumed to be mostly mudstone. (70)  Sandstone, mudstone, and conglomerate, greenish-gray (5G5{ . alternating beds of mudstone and siltstone; poorly exposed.
70 mudstone with several very thin (less than 5 cm thick) discontinuous | D SanSlstone, flge- to r::diurp—grameii pre;iommantlg medlurﬁ—gframed; 280 [~
sandstone beds. Sandstone, fine-grained; subangular to angular grains. JL L UL ;mg. a:. to su aun? gra:ns; W&a t:dcf c?reous; lr,:eo]f)ara': . (261-262) Conglomerate and sandstone, light-gray; weathers medium-gray.
& — Mudstone, nodular, with hard, rounded hematitie nodules as much as 3 i o il it e s (e Nl skt 0, it . Conglomerate clasts as much as 3 cm in diameter; clasts predominantly o
85 — cm in diameter. Finely disseminated carbonaceous matter throughout; ] g : (;{mnan Y l%h Oxve;jgray( | )Zar}) e.ss ’ta;]t c;ln = tl?T;.er' 50— o0 0M 59000 1 1 white quartzite and dark-gray chert. Sandstone, coarse-grained to {111 600— L
83 e 00— . entire unit weakly calcareous; unit cut by numerous small faults and e hmt “l‘es upward to mudstone in top 2.5 m; unit laterally restricted; 262 ~$g 0" Bg wo very coarse grained; low-angle trough crossbeds; thick-bedded. Unit
62 - calcitefilled fractures; continuous for at least 60 m along strike. sharp lower camtact, fines upward to siltstone in overlying unit.
o I v 2150 —] oo (263) Porcellanite, olive-gray. ) 28
Lo TR " 88 = ’ (27) Sandstone and shale, sandstone pale-yellow-brown (10YR6/2) to
58 e 140D — moderate-yellow-brown (10YR4/2); medium-scale trough crossbeds;
e —- i Sl o 1 1500 — troa 2 650 — = thin dark-gray shale interbeds; rare wood fragments and carbonaceous
750 — N B (267-268) Siltstone and limestone, olive-gray; variably calcareous with single 5 — 200 debris.
o thin bed of dark-gray limestone; iron stain. | — (25)  Sandstone, medium-light-gray (N6); weathers grayish-orange-pink
5 = 1 111 1 2200 — I o LAY : ! s (5YR7/2) and reddish-brown; medium- to coarse-grained; small-scale
! 5 - (68) Mudstoge sgdZSﬂtStone, QYE;V‘VQHOW‘QYGGI\ (5GY7/2) to dusky-yellow- i 2 trough crossbeds; strongly fractured; wood fragments; thin mudstone
it 88 — ] green (5GY5/2); weat!lers rom greenish-gray (5GY6/1) .to gregmsh— and dark-gray shale zones rare in unit.
E—— S gray (5G6/1); predominantly mudstone with thin, subordinate siltstone 210 LS50 — & T o (24) Sandstone, conglomeratic, medium-gray (N4); weathers brownish-gra
» 1111 B00— Voo el (53)  Shale, dark-gray (N3) to medium-gray (N5); calcareous; carbonaceous. X, beds less than 0.3 m thick; weakly calcareous; entire unit hard and o . o . i -g > e il
- I [ o, déte: SEDIEES raEs) = 5 (5YR4/1); medium- to coarse-grained; pebble-size clasts at base of unit
52 o —) . e v o | i app assive. mn (271-272) Sandstone and conglomerate, gray. Conglomerate at base; clasts ax e s and floating in sandstone matrix; weakly calcareous; predominantly flat-
51 __ oxg - (52) Mudstone, grayish-green (10GY5/2); weathers pale-green (10G6/2); 2250 —| o 6 . . . Bl Sl 80% white to gray quartzite, 15% dark-gray chert, and 5% white chert bedded.
weakly to moderately calcareous; finely disseminated micaceous matter o S (67)  Sandstone, light-bluish-gray (5B7/1) to medium-bluish-gray (5B5/1); 2 oo B0 and sandstone; conglomerate is sandstone-matrix supported and 2 - (23)  Covered in part; mudstone and siltstone in float
and coal; nodular in part, with interbedded green shale or mudstone Ly a1soo— e weathers light-olive-gray (5Y6/1); very fine grained; rounded to tEppetl 1400 %ji-'!_"v&m-"d crudely imbricated. Sandstone, medium- to coarse-grained; broad 23 s ’ )
partings that lack nodular appearance; very calcareous, with well- ! subrounded grains; quart.zose; hard and dense; rare disseminated - s traa UL == trough crossbeds. 750 — e
so 850 —| - developed calcite rosettes in basal 5 cm; grades upward into overlying & carbonaceous(?) matter; in part, finely developed horizontal laminations. == .. (22) Sandstone, pale-yellow-brown (5YR5/2); medium- to coarse-grained,
shale unit 53. (273-275) Mudstone and siltstone, olive-gray to light-gray; small pyrite cubes mostly coarse-grained; chert-rich; massive to trough crossbedded;
2300 — 700 (66) Porcellanitic mudstone and sandstone, graylsh—olive (10Y4/2); = nlar top. s o s wood fragments; in part conglomeratic.
v, —— e g et L weathers light-olive-gray (5Y5/2); predominantly porcellanitic mudstone s
- I with one thin (less than 0.3 m thick) discontinuous sandstone bed near
— i TS SO 1350 — \ 2 middle of unit. Mudstone, micaceous; finely disseminated carbonaceous 4650 — V1. 800 — Vs
e oeo— matter; in part finely laminated. Sandstone, medium-grained; angular to & -
subrounded grains; micaceous; weakly calcareous; red-orange 5
— heulandite(?) stain. Sandstone, massive with erosive base. 27 =8
w ™ = "°-‘-“°“"'°‘-’°-'9°"°"°j' (27) Sandstone and conglomerate, light-bluish-gray (5YR4/1). Sandstone, e 21
111 1 1600— 0 k0 0 — e - medium- to coarse-grained; rounded to subangular grains; very weakly ] 11 1 700 — Lo 850 —
950 —| gﬁ' calcareous; quartzose; cherty; thin-bedded. Conglomerate subordinate; 278 20
oo 22022 clasts weakly imbricated; unit laterally discontinuous (less than 100 m) (281) Sandstone, light-gray; fine- to medium-grained at base and fine-grained
= b o] with erosive(?) base. 278 at top; low-angle trough crossbeds; moderately calcareous.
| o 28] 111 2400 — 1 (62) Mudstone, greenish-gray (5G6/1); in part porcellanitic; hard and dense; 280 P ?
= T — 500 P L= breaks into sharp angular fragments; porcellanitic beds predominantly = e g (282) Conglomgrate and.sandstone, medu;r;l—gragt. ; Cc;ng(l}g r:jlerlz:te clas:is ?ts =
— 300 e (45)  Sandstone, light-olive-brown (5Y5/6) to yellowish-gray (5Y7/2); 28 1650 — o S structureless; in part fissile with finely disseminated carbonaceous 282 L1750 — e e much as 5 cm in diameter; clasts 80% quartzite, ArEglay chert;
us i ‘--""I"":-" u weathers from vellowish-gray (5Y8/1) to light-olive-gray (5Y6/1); Zmﬂwv\: matier. | jus0 L Bs e 0w crudely imbnc-ated; sharp lower contact. Sandstone as drapes; medium- 3 1 111 900— Vaa
:: 1 1000— medium-grained; rounded to angular grains; as much as 5 percent o 283 to coarse-grained. .
u1 disseminated carbonaceous matter and coal; very calcareous; cherty; o, 2200 284 (283) Sandstone and porcellanite, light-greenish-gray; weathers reddish- : e . . W
e one massive discontinuous channel-like bed; poorly exposed outcrop; e oo &1 2us0 — brown. Sandstone, medium-grained; poorly sorted and conglomeratic (19)  Sandstone and siltstone, medium gray; fine- to medium-grained;
it grad rd int lyin dstone ’ o, 285 in part; laterally discontinuous; thin porcellanite beds throughout. i interbedded subordinate siltstone as thin beds; ripple lamination;
unit geasios Upn D OWEYIg 1 : — E\_”%M; — 750 & ; moderately calcareous; partly covered.
N = N rp— L800 — |
p—- (42) Mudstone, dark-greenish-gray (5GY4/1); weathers greenish-gray %%_&_“ﬂ 5 == g S :: SEn
(5GY6/1); red carbonaceous(?) matter; moderately fissile. o ] . . (18)  Sandstone and siltstone, brownish-gray (5YR4/1); sandstone, fine-
.%«m- grained and thin-bedded; ripple lamination and trough crossbeds.
o sa | 111 12500 1111 _emonyeonoay (59) Conglomerate and sandstone, light-olive-gray (5Y6/1) to light- . 18
o "o | i°£;g_"°-°'°' brownish-gray (5YR4/1). Conglomerate as laterally discontinuous ] - i
1750 — o A P o, channellike body (continuous for 50 m along strike) with erosive base; L850 — it
10 oo o0 57 —apn | laterally grades into medium- to coarse-grained sandstone. Sandstone, 201 18 o Vb
L LUt |t pn x:ﬁv‘ rounded to subangular grains; weakly to moderately calcareous;
:"—M_:'“%M- Wy limonite stain; cherty. Conglomerate clasts as much as 5 cm in 202 .
P ] 2550 — diameter; clasts well rounded to rounded; clasts predominantly dark- - (292-294) Mudstone, siltstone, and sandstone, gray; weathers gray-green; (17)  Shale and siltstone, dark-gray (N3); shale fissile and silty; siltstone
T g 17 ¥
W_w"’—"",,;,; 56 gray chert and light-gray quartzite; entire unit strongly fractured with predominantly mudstone and siltstone with sandstone at base. rippled; poorly exposed.
28 | 1111 1800— i —-F“m:i“_ (26) Mudstone, greenish-gray (5GY6/1); in part porcellanitic; very poorly calcite fracture fillings. 2« |, ,, ,Lo00— T Sandstone, poorly sorted with trough crossbeds. - Vo8
1150 —— 350 P o ] exposed. -
- = o o 55 - L e (16) Sandstone, pale-yellow-brown (10YR6/2); fine- to medium-grained;
%M' 2600 — 16 quartzose; small-scale trough crossbedded in part; individual beds appear
o i Rl (54)  Sandstone and conglomerate, vellow-gray (5Y7/1); weathers light- 205 . to fine upward.
1850 — %MN_",_%__ brownish-gray (5YR6/1); limonite and hematite stain; bioturbated; ::; B0 =
o b ] — 800 poorly exposed. 268 15 Coon o BIBRSEE g -.\ (15)  Shale, dark-gray (N3); fissile; poorly exposed.
] — T bhaig Wrvreasl 300
[ o 53 o el
P 18 o] — (14) Sandstone, medium-gray (N4); massive; mudstone near top of unit;
KLW_-%W; 2650 — m = massive to thick-bedded; strongly calcareous; thin mud-chip
ey 301 \M__WJ. . conglomerate zone at top of unit.
PN ——— 13 —P—— AV
R0 B * (52)  Sandstone, light-oli - - S000— 1 — 3 T
ey i £ e _ - , light-olive-gray (5Y6/1) to pale-yellowish-brown L 13 1150 — S0 —shona
1250 — e S (25)  Sandstone, moderate-yellow-brown (10YR5/4) to dark-yellowish- - (10YR6/2); weathers from light-brown (5YR6/4) to moderate-
2 - :’;ov‘zn ((I:OY[::/ f);'nZdeathfar:t ZISOdecr;xter_tt:;rownll-(g;g:l?){;ﬁ ;&agrﬁgr:g;d vellowish-brown (10YR5/4); fine-grained; rounded to subangular grains; ; 13
. T CoREe Giatex 8 565 Clens; we G _ cherty; limonite stain; quartzose; thick-bedded; in part bioturbated. aee %
Vaughn Member of Blackleaf Formation = E coatings and nodules; thick-bedded to massive, with very thin (less than so |1 1112700 L . ' 4 : B
1 mm thick) shale partings; in part conglomeratic, with clasts as much e 13
2u 1950 —; =" as 4 cm in diameter; clasts predominantly dark-gray chert and 5050 — —= 14 1 1200 — i
58 H llanitic mudstone; slight coarsening upward within unit; unit = ;
1300 — f Formation porcella ; slig ; =
1T 0R gy ki Flood Member of Blackleaf Fo = 500 discontinuous. (49) Sandstone, pale-yellowish-brown (10YR6/2) to light-brownish-gray 303 - (303) Porcellanite, dark-gray; weathers medium-dark-gray; grades upward into 12 : —
e = 9 (22)  Sandstone, grayish-orange-pink (10R8/2) to light-gray (N7); weathers - - | (5YR6/1); weathers from brownish-gray (5YR4/1) to olive-gray == siltite. U i e Sliieme; WERMEE R vy (1
22 i from brownish-gray (5YR4/1) to moderate-yellowish-brown (5Y4/1); medium- lto coarse-grained; rourllded to subangftlllar grzzjins; L 1550 12
i (10YR8/2); fine-grained; rounded to subrounded grains; weakly cherty; quartzose; limonite stain; very calcareous; rare flat mudstone — ) : A
P 1 2000— g calcareous; hematite and limonite stain; strongly bioturbated in part; pebbles at base and middle of unit; unit actually composed of two SO |y w0 1 S100— v ¥ 1250 — (h f:,ﬂgf;ﬁﬁ.’ :',%T ﬁh::(;g;gzd(gyi;ﬁ)ﬁ ?.?ﬁé foéneglwgifmed;oﬁﬁfg
1350 —] a1 - ripple lamination; at least two small-scale fining upward sequences; . sandstone beds separated by erosion surface; poorly developed o & R s 1g L b o SR aRRIoRINEEy
erosive base. L 850 moderately dipping trough crossbeds; unit forms distinct ridge. 308 m along strike.
20 "'%“%mm ) a we | 1 11 12800 NN =t (306-307) Porcellanite and siltite, olive-gray; weathers brown; thin-bedded. (10)  Siltstone and sandstone, pale-yellow-brown (10YR6/2). Sandstone,
it (20) Siltstone and mudstone, medium-gray (N5); interbedded calcareous 307 - 10 - fine-grained; fine horizontal lamination, Poorly exposed and in part
37 = 37 Shale, dark-gray; . 20 | i N siltstone and mudstone; unit poorly exposed. = . ’
(37) -gray; poorly expo i 2050 BT - (47) Sandstone, grayish-red-purple (5RP4/2) to light-brownish-gray 5150 — 1 1 1300— MV -
111 1400 — Cna YA A (5YR6/1); weathers from light-olive-gray (5Y6/1) to medium-gray (N5); o _— 8800 ? (9) Sandstone, light-olive-gray; predominantly fine-grained; thin-bedded;
fine-grained; rounded to subangular grains; moderately to strongly i mw“m low-angle trough crossbeds; moderately calcareous; well-developed
e - (19) Covered interval, presumed to be mudstone. 2850 —| cal:{afr;ou}s]; quartz?ﬁ; cherty; poorly dﬁvetl}?ped troz%h cr%s:é)sds; in channel sandstone exposed approximately 17 m along strike.
ue pa e horizontal laminations; generally thin- to medium- ed; very 8 =
thin interbedded shales (each less than 1 cm thick). (8) Predominantly covered; small exposures of dark-olive-green chippy shale
111 1 2100— L — :': s08 | , 1 15200 — R 8 1350 — P and olive-green mudstone.
1450 — —r us !
—— (7 Sandstone, siltstone, and shale, light-brown (5YR6/4). Sandstone,
- (35)  Sandstone, greenish-gray (5GY6/1) to light-bluish-gray (5B7/1); — (18)  Shale and mudstone, medium-gray (N5); weathers from medium-gray 42 (42)  Siltstone, medium-gray (N5); weathers light-brownish-gray (5YR6/1); , ) fine- to medium-grained; quartzosg. weakly c;glcareous-) trough
. . —ppm— | ! N . | ] ’ ] ] ? ’
38 weathers from yellowish-gray (§Y8/ 1)_ to moderate-reddish-brown 5 — 650 | — (Nﬁ) to yellowish-gray (5YR8/ 1.), .strongly b-loturbz_ated \fnth abundan.t w | v 1112800 IR moderately calcareous; strong hematite stain; in part finely laminated; crossbeds, with ripple lamination on upper bed surfaces. Shale, dark-
ss — 4s0 (10R4/6); fine-grained to very fine grained; rounded to subangular = trails and burrows; moderately fissile; rare, finely disseminated organic in part strongly bioturbated with well-developed burrows; rootlets(?); gray; as thin beds at base of unit; structureless; silty.
graips; cherty; strongly to mgderately calcareous; abundant limonite as 2150 — ;_——_E matter; in part poorly exposed. fluid escape structures(?); abundant carbonaceous matter and coal. 5250 —— 1600 - E -
R Top.o detrital grains and grain coatings (orange speck); abundar_nt wood = - ) g i T
e Ral fragments and carbonaceous debris, especially alofng bedding fplanes; 5 ;N = (38) Conglomerate and sandstone, medium-light-gray (N6) to light-olive- 310 B A
A e e P slgi?gﬁ Eéiﬁi'éiﬁ‘ﬁ"dﬁ"seﬁi';iié’ throughout (16)  Sandst le-vellowish-brown (10YR6/2); weathers brownish = 2850 Gregy (SN Sowethets (RS BRI, SIS, RSisinanty . B
5 andstone, pale-yellowish-brown ; weathers brownish-gray ~ |— 800 oarse-grained: \ rted: ins: : < : : :
= unit but abundant along discrete horizons; bivalves possibly marine " (5YR4/1); medium-grained; rounded to subrounded grains; very 35 zalc;séngnf:énzoogoiol Bl rotunged o angul?]r gra;n; e 8 (6) Siltstone, light-olive-gray (5Y6/1); in part ripple laminated; poorly
- i e ’ . - 3 - glomerate clasts as much as 2.5 cm in s12 xS
&ﬁ‘agggm ‘g:::];g]m:’:gé;9§4g;nwe£aﬁ;gﬁ :“vgrzf;eggpﬁn) Vi a2200— cala?arteOUS;hhmonit; g ;trongéy crosszmd«i%% i medutlrrl;; to small- diameter; clasts entirely micritic limestone; clasts rounded. Unit L 15300 iy ; . g N =
] , ; scale trough crossbeds; unit continuous for m along strike; erosive composed of one massive channel-ike bed laterally continuous for 10 m (313) Sandstone, light-bluish-gray and reddish-gray; weathers medium-gray; - : s 3 )
s 1550 mudcracks(?), groove casts, and load casts on lower bedding surfaces; base. sden -85l WAkl ks thio Galcrenus shisiche. m (5 1o T aea el it Sralned nsas top of dnit: falbediad: 5 (5) Siltstone, light-olive-gray (5Y6/1); poorly exposed.
w0 several small-scale (5-10 cm thick) fining upward sequences. s ~ rare small-scale low-angle trough crossbeds; weakly calcareous; wood 5 "Wmﬁ
30 n s % 111113000 (A fragments. — 4S0
1 - g s o
= . 2250 — L (13) Covered interval, presumed to be mudstone or siltstone. i L 5350 — (314) ‘Shale, davicgray; fissile; poorly exposed. _ s s x
28 H 4 =
o i | ] o 315 (315) Sandstone, dark-gray; fine-grained; rippled in lower part. | . L L LIy (4) Sandstone, light-olive-gray (5Y6/1); fine- to medium-grained, fine-
o U i iL6a0 L 12 (12)  Sandstone, light-olive-gray (5Y6/1); weathers pale-yellowish-brown 31 - (30)  Sandstone, light-gray (N7) to medium-light-gray (N6); weathers pale- 5 (316) Shale, dark-gray; fissile; burrowed grained at base; qua,tzosi; low-angle trough crossbeds.
2 10 (10YR6/2); medium-grained; rounded to subrounded grains; very = B yellow-brown (10YR6/2); fine-grained to very fine grained; rounded to - ’ = ’ . .
N iy calcareous; cherty; medium- to thick-bedded; laterally continuous. 3050 — " subangular grains; very calcareous; quartzose; cherty; rare limonite = _ _ _ _ (3)  Siltstone and sandstone, medium-gray (N5) to bluish-gray (5B5/1);
28 - grain coatings; bioturbated in part; carbonaceous matter; finely (320) Sandstone, light-gray, weathers brownish-gray; fine-grained; g abdetone ~Daeearalnl afde B il et it st o iy
20 — 700 developed ripple lamination; unit fines upward; rly exposed. uartzose; small-scale low-angle trough crossbeds. : g i e b
o — 500 g | 11112300 W s - pec-Hpp ’ pWaELE; pooty s1 |, ,,  5400— e q ; g g U
19 2 = e ) e eem < " —
— S| : _ - (321) Sandstone, light-gray to pinkish-gray; fine- to medium-grained;
LEEK 23 = (23) Umeié?lgg}qd- Sﬁ?dswt'}e' ';‘eeéi‘w?‘hght_‘?ml!f (N?); weatgers pinkish- B — 1650 . quartzose; in part rippled; small-scale tabular crossbeds; flat-bedded near <
= . = gray / ); alternating beds of micritic limestone and very bane.
el . . ' 11 1 3100 — AR % calcarem;f fme-grair:ed sanistonet. San?stonT, ré)u?did ttcz1 sub:ngular S I I SN — .
i S A PAAP A ins- . L i i 3
= . M ot = (07) Conglomerate and sandstone, medium-gray (N5) to yellowish-gray P gz:;&sa,rc SRR | ReeRy;, oS D Bl 5
TN 2350 — (5Y8/1); weathers light-gray (N7). Sandstone, very poorly sorted; - 550 P ] (17) Siltstom.o, T M ——— sau 5450 — - oy 1e00—
18 v iroo— 0 e . :r?il::i(tjiidliﬁezr:::%lsd?; u%ﬁ“::- 0 S;nisr;:?jri":rr\?tfr C;a;tzisgggﬁnm‘g;z:gm 18 — yellow-brown (10YR6/2). Siltstone p,edomi:‘.’;mf.' fine-grained to \rz)ery : (2)  Sandstone and siltstone, light-olive-gray (5Y6/1); fine- to medium-
o —— 4 ) PR A N . L ’ 325 -~ AR . i . .
o T R g or clast alignment; laterally discontinuous with sharp, erosive base. oy o 2o filr:: rtgzr;nned;S rﬁgntdid to sx:ﬁgngg!ar grtaixins; ver;:] calca;rlgl({)ust;) c(:}erty; :ZE E’: (326) Limestone, gray; weathers dark-reddish-brown; strongly calcareous. grained; weakly calcareous; poorly exposed.
18 fan Gradational with overlying unit. ] P A A q Be. Sanpsione, as ), GScaRBIONS CRAIHCEURE UOMIES o : E
15 : . g 1 o oo grading upward to structureless mudstone; thin-bedded; strongly 3% R, e (330) Siltstone, dark-gray; weathers brown. |
5 o ' s | 1 2400— 0 el (06)  Sandstone, light-bluish-gray (5B7/1) to medium-bluish-gray (5B5/1); v fractured. o |01 ass00— : —
1750 —| A (11)  Mudstone, dark-yellow-brown (10YR4/2) to medium-dark-gray (N4); weathers from olive-gray (5Y4/1) to light-olive-gray (5Y6/1); fine- e (15)  Sandstone, light-bluish-gray (5B7/1) to medium-bluish-gray (5B5/1);
1 = weathers pale-yellow-brown (10YR6/2); very calcareous; nodular, with %m%m grained to very fine grained; rounded to subangular grains; very ~ _ e weathers moderate-yellowish-brown (10YR5/4); fine-grained; rounded o —— X
- calcareous nodules as much as 4 cm in diameter; very thin bedded; may s v R A calcareous; cherty; limonite stain; carbonaceous matter and coal; thin- to subangular grains; very calcareous; cherty; finely developed o o == 1 -
be continuous, but grades downward into covered interval; poorly o o s bedded; ripple laminated in part; laterally discontinuous. 18 | 11113200 R horizontal laminations in upper part; well-developed crossbeds in lower
AW PP part; Y
exposed. oo, = part; erosive base; forms resistant ridge. 335
2 P - - 5 . ;
__________ 335
i ¢ 11 1 1800 — R 1 1 (09)  Limestone, pale-yellow-brown (10YR6/2) to medium-light-gray (N6); 4 L 750 T '-' (02) Limestone, medium-gray (N5) to medium-bluish-gray (5B5/1); weathers 1 ~ T T T 1 I T ————— b L (336) Aurgillite, dark-gray; weathers brownish-gray; hard and dense; molds of o . gl i B S (0)  Limestone, medium-gray (N4); fine-grained; poorly preserved casts of
— s80 weathers yellowish-gray (5Y8/1); very fossiliferous with abundant e e from light-gray (N7) to yellowish-gray (5Y8/1); micritic; very silty; _,IIII - (BYRA4/ 4).’ Tompte il X to’suban e gastropods. L L1 T T 1 high-spired gastropods; poorly exposed.
08 high-spired gastropods; disseminated carbonaceous matter; coarsely e thin-bedded: calcite fracture fillings. i i S qdartzoi e finely%ev;lgped fmori?:)ntal ;
’ 3250 — ; ; thin-
07 aryiiiie, SR . . . 12 : T I I I I ' T laminations; laterally discontinuous unit with sharp lower contact.
oo ) ) ] (01) Limestone, medium-gray (N5); weathers medium-bluish-gray (5B5/1); o ] e . 4 ]
o (06) Siltstone and mudstone, olive-gray (5Y4/1) to medium-dark-gray (N4); coarsely crystalline; abundant gastropods. o ol ";:,"&q I (12) Limestone an‘d mudstone, medlumdarkgray. (N4); weathers medium- INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA—1990
s weathers from lightolivggray (5Y6/1) to yellov-vis!]-gray (.5Y8/1); . e s gray (N5). L!mestone, very dense, predominantly coarsely crystalline; - o
moderately calcareous; limonite stain; strongly fissile; calcite fracture =L variably fossiliferous with abundant gastropod fragments restricted to OO0 t enail orma t 10N
ne y : 5 gly ; R ari : .
o fillings. - distinct beds; disseminated carbonaceous matter; silty; bioturbated.
111 13300— 1 T Subordinate mudstone moderately fissile and very calcareous. Entire

K O O t e n a i F O r m a t i O n unit has mottled weathering surfaces.
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