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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

PROFESSIONAL PAPER 302 PLATE 4
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‘ 3 V20 . . Thick-| P,Oc [eU V20
{percent) . " IBed Thick- + Sampl P205 e U 295 PO rcent] Lithologic Bed 4 2-s 5
P05 (pe: Lithologic sequence NG .| ness Description :: c‘l?l“ O'lq":.e (per- | (per= | (per~ 205 (pe ) sequengca e ness Description :::tdl;n Sos:le (per- |(per- (per=
3I0 2I0 1I0 inches HCI cent) | cent) | cent) 310 210 1|O (in.) HC . . cent) |cent) | cent)
T T T T T T BT
S :__— - 19" | Limestone similar to bed below but more argill aceous Not - —
cSeses tested
]ﬁ = [17.0 | Limestone, dense, light medium-gray; weathers to a pale red "cotton" rock = do == — —
+1
% - |- Sequence is poorly exposed, Appears to be chiefly dark-gray fossiliferous argillaceous
£ limestone ond cal e
n
% 104{4) .0 | Limestone, siliceous, finely crystalline, medium dark-gray. Grayish-black chert e do - e
. ]T[ nodules in upper 11 inches
T T T
T [ILTLI
SECTION 3B L1 103{ 1.0 | Limestone, argillaceous, nodular, grayish-black, crinoidal e do = _—
Not exposed
P 55| 4.0 | Mudstone, slightly siliceous, thickly lamincted, grayish-black; weathers medium gray. None | 53APa23 { 0  [0.002 T T T 102(23.0 | Limestone, medium dark-gray, crinoidal; weathers medium light gray; a few oolites —mdo —- e
Contains a few ool ites T ot base
o
— " \ St
i 54| 35.0 |Phosphate rock, argillaceous, thinly laminated, grayish-black; weathers medium dark gray. |-- do «-| 53APa22 20.8'| .010 0.49 = - 1011 o .
Contains oolites along bedding planes, which become more abundant near top -8 | Mudstone, grayish-black, fossiliferous e do - —
__=.=-x ) 100| 9.0 | Phosphate rock, calcareous, nodular, and oolitic, grayish-black, fossiliferous; weathers Strong 53APa42 | 28.8'10.022) 0.07'
B 53| 3.0 |Phosphate rock, argillaceous, thickly laminated, grayish-black; wagathers medium gray Weak | 53APa22 | 20.8'|.010 | .49 0 W w155 Phhgl;‘t gray. kBo"onl\Iund top contacts undulant .
E= 521 2-3 |Phosphate rock, argillaceous, thinly laminated, grayish-black; weathers medium dark gray | None | 53APa22 | 20.8'|.010 | .49 : - osphate rock, argillaceous, calcareous, oolitic, grayish-black; weathers medium gray |- do -- | 53APadl | 18.07| .009
==n ~ — heblack: thore Tiont Bloidh S3Apazl |30 o with o istic phosphate bloom. Black calcareous “cannon ball "concretions :
= 51| 16.0 Phosphou; rock, culcura.ou's, argillaceous, siliceous, groyish-black; weathers light bluis Strong ! . 98b(13.0 | Phosphate rock, calcareous, grayish-black; oolites at base grading into nodules at top. -~ do -- | 53APa40 | 30 | 014
i gray with a characteristic phosphate bloom. Contains oolites, pisolites, nodules, and B, 97
S s Top undulant, light gray with characteristic phosphate bloom and
2srirsie secondory purple fluorite. secondary purple fluorite
e ;ﬁ/ 50| 8.5 [Phosphate rock, orgillaceous, fissile, grayish-black; weathers medium gray None | 53APa20 | 15,52 .008 = T
= 49 6.0 lesphdaAroiclf, :rgl:lLM:ouT, gruyishool;[:ck ot bnfi to d::r gg:y' :; top; weathers medium |-- do -~ 53APa20 | 15.52| .008 1- - T -", T 98a/13.0 | Limestone, grayish-black, fossiliferous. Bottom contact undulant - | 53APa39| © o
gruy. ~+1NC O itic p P ro s
— 3 -] 1 14
:—;E 48| 14.0 | Phosphate rock, argllluceous, thinly lominated, soft; weathers medium gray. Grades —-do --| 53APa20 | 15.52| .008 == 7)13.5 P“T::Z‘:"::;tnzg:;“::;“zp'h'"'y laminated, grayish-black. Oolitic near top, Weak | 53APa38 | 19,8 | .006 |.46
= ln'o ovorly:ng and underlying beds. e
47 8.0 ] Mudst hosphatic, thickly [ominatad, oolitic, grayish-block; weathers medium gray  |-- do --| 53APal9 | 13.52] .005 = 96| 4.0 | Mudstone, phosphatic, calcareous, thickly laminated, grayish-black; weothers medium Strong | 53APa37 10t |.002
=3 46| 5.5 Muds'one, phosphotlc thickly lominated, oolitic, siliceous, greylsh -black; weathers -- do --| 53APal9 | 13.52| .005 == gray. Slightly oolitic. Top and bottom contacts undulant
medium gray ==
—— 45] 5.5 |Phosphate rock similar to bed 41 Moderate 53APal7 233 .007 = 95| 20% | Phosphate rock, orgillaceous, oofitic, thinly laminated, grayish-black. (May be Weok | 53APa36 | 15.52 | .007
— 4 3.0 Muds'one, phosphatic, siliceous, thickly bedded, grayish-black; weathers medium dark None 53APal8 | 102 .002 = tavited)
gray. Contains oolites ot base
43( 5.5 Phosphate rock similar to bed 41 Modercte 53APol7 | 23% .007 = 94| 5.0 | Phosphate rock similar to bed 1. 2- to 3=inch band of nodular grayish-black chert Strong 53APa35 | 20.12 | .006
Ex . on top
= 42} 3.0 | Phosphate rock similar to bed 38 None | 53APa17 | 235 | 007 93[19.0 |Limestone, argillaceous, siliceous, phosphatic, grayish-black; weathers medium gray. -- do -~ | 53APa34 | 10% .002
41 9.5 Phosphci'e roc:d,.nrgillcccous, calcareous, oolitic, thinly laminated, grayish-biack; Moderate 53APal7 | 23% .007 A few oolites. Strong ledge moker "
medium gray 92 Pho: Y k similor to bed 90 --do -= | 53APa33 | 20% .006
e 40 | 2,0 | Phosphate rock similar to bed 38 Weak | 53APal7 | 23t | 007 Fphete rod ‘I"'i o 9.72| .004
— 39| 5.0 | Phosphate rock, argilloceous, thinly laminated, grayish-black; weathers medium gray - do --| 53APal7 { 23% | 007 -—:é g 5 m::::e roc: slm.l:rr te b.dcil?cor oolitic, thinly laminated, grayish-black o :: N :g:::gf ]20.3 '007
_______ e rock argillaceous, , , , grayish-black; --do == = .
= 38| 2.0 | Phosphate rock, argillaceous, siliceous, oolitic, thickly laminated, grayish-black, None | 53APal7 | 23t | 007 weathers light b|3;,;, 9::;‘ oo fies Thinly lominated, gray
weathers medium gray; conchoidal fracture. Top surface is undulant 891 6.5 Phosphute rock similar to bed 87. Bottom contact undulant —= do =~ | 53APa30 | 23,62 .007
5 > 88| 9.5 phate rock, , argill grayish-black; weathers light gray. Oolites ——do -- | 53APa29 | 15 006
4 L L on top and bottom of bed. Limestone concretions as much as 24 inches in diameter
37| 40.5 | Mudstone, soft, fissile, groyish-black; weathered deeply. Grudes into bed above. A few |-- do --| 53APalé | 10~ | .008 87| 9.0 | Phosphate rock, argill , cal , siliceous, oolitic; weathers light gray with - do -- | 53APa28 | 19.62| .007
lenses of calcareous thickly laminated oolitic phosphate rock in upper part choracteristic phosphate bloom
= 86[10.0 [ Phosphate rock, argillaceous, oolitic, grayish-black; weathers light gray Weak | 53APa27 153 .005
o 85(20.0 | Mudstone, phosphatic, thickly llominated, grayish-black; weathers dork gray. Black None | 53APa26 | 5< .003
36 | 17-20| Phosphate rock, argillaceous, calcareous, oolitic, thickly laminated, grayish-black; Strong | 53APal5 | 25- | .008 ellipsoidal chert concretions @s much as 24 inches in diometer near center. Black
weathers light gray with characteristic phosphate bloom and secondary purple fluorite. discoidal chert concretions as much os 14 inches in diameter near top
Oolites increase in size upward to nodules at top. Undulant upper surfoce . 84| 8.5 | Mudstone, calcareous, thickly bedded grayish-black; weathers medium light gray. Strong | 53APa26 | 5% | .003
35| 1.5 | Phosphate rock, similar to bed 34 but thinly laminated IModerate 53APal5 | 25% ] .008 | o | Block chert concretions 14 inches in diameter with phosphate colites
34| 7.0 |Phosphate rock, afgllloceous, calcareous, thickly lominated, oolitic; weathers light gray |-- do --| 53APal4 | 34.0"| .015 | .09 83[ 3.0 |Limestone, argiliaceous, siliceous, phosphatic, grayish-black; weathers medium light —-do -- | 53APa25 | 5% .002
with ch istic phosphate bloom. Grodes into bed above + gray. Bottom and top contacts undulant +
33| 9.0 |Phosphate rock, urglllaceuus, grayish-black; contains oolites in thin layers; thinly None 53APal3 | 15« .009 82| 8.0 | Limestone, argillaceous, phosphatic, grayish-black; weathers medium light gray. ——do -- | 53APa25 | 5% .002
0 {aminated at base to thickly laminated at top , , o Undulant upper contact
32| 2.0 th::mg rock, a{gnlloc?ous, °§|lmc thickly lominated, grayish-black; weathers wmdo -=| 53APal4 | 34.0°|.015 | .09 81| 5.0 | Mudstone, calcarecus, thinly lominated, grayish-black; weathers medium light gray =-~do == { 53APa24 <5 .002
| 1 .| medium gray. op sur ‘ace undulant +
31 | 14.0 | Phosphate rock, argillaceous, thinly laminated, oolitic, grayish-black; weathers medium |-~ do --| 53APa13 | 15- | .009 ——— 80| 7t | Mudstone, siliceous, grayish-black; weathers medium light gray None 53APa24 <5|.002
dark gray
0 55 Muds'one, phosphatic, calcareous, thickly laminated, grayish-black; weathers dark Strong | 53APal2 | 10 | 004 Not exposed
groy Contai ns }-inch bed of nodular phosphate rock ot tep " SECTION 4
29 ] 5.0 |Mud: p tic, thinly |omi d, grayish-black; weathers medium dark gray None | 53APal2 lOz .004
(28] 5.0 [ Mudst hosphatic, siliceous , vhnckly lominated, dark-gray; weathers dark gray --do ~-| 53APal2 | 10- | .004
27| 10.0 [Mudstone  similar to bed 25 -- do --| 53APall | 10% | .006
. . 10 1 Analyses for P205 and V205 by Maryse Delevaux,
26| 25% | Mudstone, phosphatic, thickly laminated, grayish-black; wecthers to medium-gray -- do --| 53APall | 10% .006 Wendell Tucker, and Esma Campbell, U. 5. Geolagical
blocky fragments; more thickly laminated and siliceous near top. (Section | Survey
folded ond broken } EXPLANATION 2 Analyses for PoO5 and V905 by Audrey Smith, U. S.
Geological Survey
25| 10.0 | Mudstone, phosphatic, thinly laminated, soft, grayish-black; weathers medium dark gray |-~ do --| 53APall 10t .006 -8 Al others, J. J. Matzko, U. S. Geflogicijurvw 'S
Analysis of equivalent ium by Julius Goode, U. S.
24| 9.0 [ Mudstone, cal , thickiy | d, medium gray; weathers medium gray. Contains |[Moderate 53APal0 | © 001 Geo?:;:;os‘:c:;,vu ent grantum By
== | oolites on upper surface. Top 2 inches is crinoidal and siliceous. Top surface undulant u R ] P05 results by Matzko are approximate, based on a
23 [ 12,0 | Mudstone similar to bed 21 None 53APa9 <5 |.003 E=1 ab semiquantitative field test {Shapiro, Leonard, 1952)
= 5> ’
— -6 =
Not 122} 6.5 |Mudstone, thickly lominated, medium dark gray; weathers medium gray Weak | 53APa% <5 |.003 ; : .
exposed = T2 5.0 [Mudstone, thinly |aminated, groylsh ~black; weathers medium dark gray None | 53APa9 <5 | .003 Mudstone Argillaceous limestone L|m$§tone ngdlules,
— concretions, an ense
==r-"_Not exposed 3\0 3.0 [ Mudstone, siliceous, thickly laminated, grayish-biack; weathers medium dark gray [~ do -~| 53APa8 <5 |.001 . " I ses
= B 1] Contains pelecypods =3 XXX
= \\\\ 15 | 2.0 [Mudstone, phosphatic, thickly lominated, grayish-black --do --| 53APa7 |10t | .005 -4 = s
X 14| 6.0 [Mudstone, phosphatic, thinly laminated similar to bed 13 -- do -~ 53APa7 |10t | .005 Calcareous mudstone Bedded chert AP
=== 13 | 13.0 |Mudstone, phosphatic, thinly {aminated, grayish-black. Contains lenticular nodular - do -=| 53APa7 |10t | .005 u Phosphat "
= : o phate roc
T L thickly laminated mudstone near center and o top . —r
12 | 5.0 |Mudstone, phosphatic, thickly laminated, medium dark gray; weathers light olive green Weaok | 53APaé 55 [.002 T 1 &
-2 e o b ]
11 | 33.0 |Mudstone, calcareous, phosphatic, thinly laminated, grayish-black Moderate 53APa5 5t | .003 Limestone Chert nOdC‘IJIeISV concretions, =" —h_ _h ) .
o and lenses Argillaceous phosphate rocl
10 | 1.75|Mudstone, calcareous, phosphatic, thickly lominated, grayish-black; weathers medium ~- do ~-! 53APa5 5t | .003 =0
gray Vertical scale
(in feet)
9 | 34.0 | Mudstone, calcareous, thinly laminated, grayish-black; weathers medium gray Strong | 53APa4 <5 .002
8 | 2.0 {Mudstone, thickly lominated, lenticulor, earthy grayish-black None | 53APa3 <5 |.003
7 | 21.0 {Mudstone, thinly lominated, grayish-black; weathers medium dark gray. Contains --do --| 53APa3 <5 {.003
| _L_____| several lenticular thick iy lominated mudstone layers  inch thick
/ 6| 2.25 Mud , siliceous, thickly laminated, grayish<black --do --| 53APa2 <5 a
5| 8.0 Mudsione, thinly laminated, grayish-black; weathers medium dark gray -- do --| 53APal <5 | .004
4] 1.75 M sumlur to bed 2 --do --| 53APa2 <5 a
3] 0.5 |Mud , thinly d, grayish-black; weathers medium dark gray --do -~ 53APal <5 | .004 F P A F
2| 2.0 |Mudstone, siliceous, thickly laminated, grayish-black; weathers medium dark gray. Top |-- do --| 53APa2 <5 a CO L UM NAR S ECT IO N S O P H O S H T l C ZO N E O
and bottom contact und ulant
1 [1.5-2.0| Mudstone, thinly |aminated, grayish-black; weathers medium dark gray ~- do -={ 53APal <5 |.004 T HE L I SB U RNE GRO U R U PPE R KIRUKTAGIAK RIVE R AREA
0 Chert, massively bedded, dark-gray, locally cdcareous; top surface undulant Not None
tested
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