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LITHIC AND CHEMICAL COMPOSITION OF SAMPLES FROM THE WIGGINS AND TEPEE TRAIL 

FORMATIONS, SOUTHERN ABSAROKA RANGE, WYOMING 

By 

Keith B. Ketner and Frederick S. Fisher 

This report presents data gathered during an investigation of the 

mineral resources of the Stratified Primitive Area, Wyoming (Ketner and 

others, 1966). The southern Absaroka Range is a deeply dissected plateau 

consisting chiefly of nearly flat-lying beds of andesitic vol cani cl asti c 

rocks of early Tertiary age. The volcaniclastic sequence in this area is 

divided into two principal units: the Wiggins Formation and the underlying 

Tepee Trail Formation. Their aggregate thickness in the southern Absaroka 

Range is generally more than 1,000 meters. The Wiggins Formation consists 

principally of thick beds of coarse conglomerate, interpreted here as 

mudflows (lahars) if the clasts are poorly sorted and poorly bedded, and 

as stream-laid conglomerates if the clasts are relatively well sorted and 

well bedded. Less abundant components of the Wiggins are tuff and igneous 

flow breccia or agglomerate. The Tepee Trail Formation consists primarily 

of tuff and secondarily of conglomerate. Much of the tuff in both the 

Wiggins and Tepee Trail is interpreted to have been deposited by running 

water, but some may represent undisturbed air-fall ash. The contact between 

the two formations was observed to be gradational at several places. 

Three widely separated exposures of the voleaniclastic sequence were 

measured, described, and sampled. They were selected from the many exposures 

available because they seemed to be representative and relatively well ex-

posed. These esposures are at Pinnacle Buttes, Norton Point, and Willow 

Creek (fig. 1). Described and analyzed samples consist of iy-lc,ous breccia, 

tuff, and clasts extracted from conglomerate (table 1). TF positions in the 

stratigraphic sequence are shown in figure 2, and their chemical compositions 

are shown in table 2. 
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Figure 2.--Strntigraphic positions of analyzed samples, southern Absaroka 
Range, Wyoming 
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Table 1.--Li_thology of rocks from flo. southe:rn Absaroka kange,_Wyoping_ 
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PINNACLE BUTTES 

Wiggins Formation 

650A clast lava G, C P E U E slight 

6496 clast lava G, C BH EF Z E slight 

649F tuff -- H F Z F slight 

648A clast intrusive C P EF z EF slight 

648E clast lava C PH Er Z EF slight 

648G clast lava C F 7 F femags 
severe 

648H clast lava C PH E 7.0 F slight 

646A clast lava C P E 7-U F femags 
only 

646F tuff - P F Z.0 F femags 
only 

645A clast lava G, C P E Z ,U F slight 

Tepee Trail Formation 

644A tuff BH F U F glass 
only 

642A tuff - F F glass, very fine grained 
femags 

641A tuff P F U F slight 

640A tuff - F F glass, very fine grained 
femags 

NORTON POINT 

Wiggins Formation 

350A clast lava G BH E Z E none 

3508 clast lava G BH E 7-U E none 

350C clast lava G P E U R none 

348A clast lava G BH E Z E none 

3486 clast lava G P E U R none 

348C clast lava G rare U E none 

3483 clast lava G PBH EF U E none 

347 tuff - PBH F U F none 

346 tuff -- PBH F Z F none 

345A clast lava G H E U F none 

345B clast lava D H E U F none 

345C clast lava G P F U E none 

344 tyff -- PB F 7 F none 

342A clast lava D P E U F none 

Tepee Trail Formation 
-----_-_-_-_-____ 

341 tuff F U F femags 
severe 

WILLOW CREEK 

Wiggins Formation 

550X clast lava G P E U L none 

550A clast lava D P E U F none 

5500 clast lava G PH E Z E none 

549X clast lava G P E U F none 

549A clast lava D PH F U E none 

5498 clast lava s PH F Z E none 

548A clast lava D H E U E none 

5488 tuff -- -- BPH F U F femags 

548C clast lava G PH F U F none 

548D clast lava D BH F U F none 
547 tuff PBH F ZU F slight 
546 breccia lava U H F Z F none 
544 breccia lava 0 BH F Z. F femags 

moderate 

Tcpve Trail for; ;.Lion 

54? tuff B I --
______ 

F moderate 
541 tuff r F moderate very fine grained 
540 tuff F F moderate very fine grained 
539 tuff BH FE Z F sligiht 
538 tuff P FE 7 EF moderate 
537 tuff H F 7 IF moderate 
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Table 2.--Chemical and spectrograp_hic anal ses in wei•hL s from the southern Absaroka Ranle, Wyoming 

(Elements other than those listed were looked for.but were r, were fouhd to occur sporadically in insignificant
amounts. Chemical analyses by Samuel Botts, John Glenn, Gil' qzekiah Smith. and Lowell Artis, 1966; spectrographic
analyses by Joseph Harris, 1965) 

Chemical analystp' _Spectrographic analyses 

Sample Si02 
No. 

A120- Fe2 03 FeO NO Ca0 Mg20 K20 H2O H2OJ TiO2 
P205 

Mn0 CO
2 Ba Be Ce Ga La Mo Nb Ni Pb Sc Sr V Y Yb Zr 

PIN/IA:TIES 

Wiggi 

650A 61.7 16.6 1.7 2.6 3.0 4.5 3.7 3.3 0.21 1.2 0.82 0.42 0.17 .0.05 0.1 0.00015 0.05 0.001037 0.0015 0.015 0.0007 0.0007 0.007 0.01 0.001 0.07 0.01 0.0015 0.00015 0.05 

6498 61.8 17.1 3.0 1.7 2.7 5.1 3.4 2.4 .45 1.4 .52 .26 .07 .10 .1 0 .02 .W5)01 .001 .007 .0003 0 .003 .005 .001 .07 .007 .0015 .00015 .015 

649F 63.9 14.2 2.5 .24 2.0 2.0 1.0 2.9 5.6 4.8 .30 .11 .06 .05 .05 .00015 .02 0 02 .001 .007 0 .002 0 .002 .0003 .01 .003 .003 .0003 .03 

648A 59.7 17.2 4.3 1.1 3.0 6.0 4.3 1.6 1.3 .50 .67 .32 .07 •.05 .1 0 .02 .002 03 .0015 .007 0 0 .007 .005 .0015 .1 .015 .0015 .00015 .015 

648E 60.3 18.1 5.8 .08 1.6 5.8 3.7 1.9 .56 .54 .61 .39 .05 .09 .15 0 .03 .002 015 .001 .01 0 0 .003 .005 .001 .1 .007 .002 .00015 .02 

648G 58.6 18.1 4.8 .64 2.4 6.2 4.1 1.8 .77 1.6 .62 .34 .04 ..05 .1 0 .02 .00153015 .001 .007 0 0 .005 .07 .001 .07 .01 .0015 .00015 .01 

648H 60.7 17.3 3.6 1.2 2.9 6.0 3.6 1.8 1.2 .60 .59 .27 .06 ,.05 .1 0 .02 .0015115 .001 .007 0 0 .007 .003 .001 .07 .01 .0015 .00015 :0011 

646A 60.5 17.1 3.4 .94 3.1 6.1 4.3 1.6 1.5 .60 .58 .20 .08 <.05 .1 0 .01 .003 02 .001 .005 0 0 .01 .0015 .0015 .07 .01 .001 

646F 59.2 16.1 3.0 2.1 5.3 5.8 3.1 1.4 1.8 1.2 .52 .22 .12 ,.05 .1 0 .01 .003 )12 .001 .007 .0003 0 .01 .001 .001 .07 .01 .001 .015 

645A 58.3 17.1 2.6 3.0 4.5 6.0 3.6 1.6 .65 1.3 .70 .32 .12 •.05 .1 0 .03 .002 02 .001 .007 .0003 0 .005 .001 .0015 .1 .01 .0015 100.0001 .015 

Tepee Tr m 

644A 63.4 17.9 2.6 .80 1.5 4.9 3.4 3.2 .67 .93 .45 .17 .05 '.05 .1 0 .03 .000. 415 .001 .007 0 o 0 .001 .001 .1 .007 .001 .0001 .01 

642A 55.6 13.8 7.3 2.3 3.8 3.5 2.1 6.4 1.4 2.4 .75 .35 .13 <.05 .07 0 .01 .003 015 .001 .005 .0003 0 .003 0 .002 .05 .015 .002 .0002 .015 

641A 43.2 9.8 4.8 1.8 6.3 16.1 1.1 2.1 4.1 1.3 .55 .31 .28 8.1 .05 0 0 .0013 05 .0007 0 0 0 .005 0 .0015 .02 .007 .001 .0001 .005 

640A 58.7 16.9 4.6 1.1 2.5 5.9 2.5 3.3 2.4 .90 .61 .37 .08 .10 .15 0 .02 .0913 07 .0015 .007 0 0 .003 .001 .0015 .1 .01 .002 .00015 .015 

N 0 RTOIT 

Wiggins 

350A 62.6 18.1 3.9 .24 1.5 4.3 3.3 3.2 .29 1.7 .39 .27 .08 '.05 .1 .0001 .03 .005'1)05 .0015 .01 .0003 .001 0 .001 .0005 .07 .003 .0015 .0001 .02 

3508 60.4 16.7 2.6 2.4 3.4 5.5 3.2 2.6 .58 1.4 .61 .28 .07 .16 .2 0 .02 .002 02 .0015 .007 .0003 0 .005 .001 .0015 .07 .01 .002 .0002 .015 

350C 64.2 16.1 1.1 2.0 2.8 4.2 4.0 2.2 .31 2.3 .41 .16 .05 ..05 .1 0 .01 .001 331 .0015 .007 .0003 0 .005 .007 .001 .07 .005 .001 .0001 .01 

348A 60.0 17.7 4.1 1.4 2.1 5.3 2.8 2.8 .95 1.6 .62 .32 .09 .05 .1 0 .01 .001 01 .0015 .007 .0003 0 0 .005 .001 .07 .01 .002 .0002 .015 

3488 63.1 15.9 1.3 2.9 3.5 4.5 3.0 2.9 .25 1.8 .45 .16 .07 • .05 .1 0 0 .0"1: ;15 .0015 .005 .0003 0 .005 .005 .001 .07 .01 .0015 .0001 .01 

348C 61.0 17.8 3.0 1.9 1.9 5.2 2.7 3.1 .44 1.8 .56 .33 .09 .05 .15 0 .02 .0 007 .0015 .007 .0003 0 0 .001 .001 .07 .007 .003 .0002 .02 

3480 57.2 17.7 4.0 2.4 3.1 6.8 2.5 2.4 .87 1.7 .82 .45 .08 .05 .15 0 .02 .002 ..V .0015 .007 .0003 0 0 .001 .002 .07 .015 .003 .0002 .02 

347 55.4 17.5 3.9 2.4 3.5 6.2 2.5 1.9 3.1 2.0 .76 .45 .08 <.05 .1 .0001 .02 .001 .93 .0015 .007 0 0 0 .0015 .0015 .07 .01 .002 .00015 .015 

346 57.7 17.3 3.5 2.0 3.8 5.5 2.7 1.6 2.9 1.7 .63 .26 .07 <.05 .07 .0001 .01 .001;1015 .0015 .007 0 0 .003 .001 .001 .07 .01 .0015 .00015 .015 

345A 58.1 17.2 4.7 1.6 3.6 6.2 3.4 2.0 1.0 .80 .68 .39 .11 ..05 .1 0 .03 .0013 015 .0015 .01 .0003 .0007 .003 .001 .001 .07 .02 .002 .0002 .02 

3458 60.2 18.0 4.2 .92 2.6 4.9 2.8 2.3 1.2 1.8 .57 .33 .11 .05 .1 0 .02 .0 015 .0015 .007 .0003 0 0 .001 .001 .07 .007 .0015 .00015 .015 

345C 56.9 18.5 3.8 3.1 2.5 7.5 2.4 2.0 .73 1.3 .75 .37 .12 -.05 .1 0 .02 .0013 015 .0015 .007 .0003 0 0 .001 .001 .07 .015 .003 .0003 .015 

344 65.1 14.3 1.9 .64 1.6 2.2 1.5 3.5 4.4 4.2 .33 .13 .02 .05 .07 .00015 .01 0 03 .0015 .007 0 .002 0 .002 .0003 .015 .003 .003 .0002 .02 

342A 66.2 18.5 .51 .40 .79 5.2 4.6 1.4 .67 .53 .30 .15 .05 .05 .1 .0001 0 .00h 01 .0015 .005 0 0 .005 .001 .0005 .07 .005 .001 .0001 .007 

Tepee Trilki 

341 54.0 16.4 5.1 .84 4.8 5.6 2.9 .67 6.5 2.2 .60 .22 .05 '.05 .07 .0001 0 .003 )05 .0015 005 0 0 0 .003 .0015 .07 .01 .001 .0001 .01 

W ILL (41 K 

Wigginsi 

550X 63.1 16.2 1.8 2.1 2.8 4.7 4.1 2.4 .38 .82 .51 .25 .06 -.05 .15 .0001 .05 .0013 )12 .0015 .01 0 0 0 .001 .001 .1 .007 .0015 .0001 .015 

550A 62.4 16.8 2.2 1.6 2.9 4.3 3.4 2.6 .81 1.7 .53 .24 .06 <.05 .15 .0001 .05 MO 02 .0015 .01 0 0 0 .001 .001 .1 .007 .0015 .00015 .02 

5500 61.9 17.0 2.3 1.5 2.7 4.5 3.8 2.9 .45 2.1 .54 .28 .05 '.05 .15 .0001 .05 .0013 01 0015 01 0 .0007 0 .0015 .001 .1 .007 .0015 .00015 .02 

549X 62.5 16.0 2.9 1.5 3.1 5.2 4.0 2.9 .41 .42 .63 .38 .07 '.05 .15 .0001 .05 .002 02 .0015 .015 0 .0007 0 .0015 .0015 .1 .01 .0015 .00015 .03 

549A 62.4 15.7 3.5 .80 2.8 5.2 3.8 3.4 .87 .53 .67 .21 .06 .08 .15 .0001 .05 .0 05 .0015 .u15 0 .0007 u .0015 .001 .1 .01 .0015 .00015 .03 

5498 67.0 16.0 3.1 .28 1.2 3.6 4.2 2.4 .92 .58 .47 .20 .04 ..05 .2 .0001 .03 .001 02 .002 .11 0 .0007 0 .0015 .0007 .1 .007 .001 .0,)11 .015 

548A 63.9 16.4 2.4 1.0 2.7 3.8 4.0 2.8 .53 1.7 .48 .28 .07 ,.05 .15 .0001 .05 .001 01 .0015 .01 0 .0007 0 .002 .001 .1 .007 .0015 .0001 .02 

54:: 60.3 15.7 3.2 .76 2.9 4.4 2.4 1.5 5.0 2.2 .40 .27 .07 ,.05 .1 .0001 .02 •001`'03 .0015 .'Y)7 1 .0005 0 .0015 .001 .07 .007 .001 .0001 .01 

548C 61.7 15.9 2.5 1.7 3.2 4.8 3.6 2.8 .76 2.0 .58 .29 .09 '.05 .2 .0001 .05 .0013 /01 .0015 0 .0003 0 .0015 .0015 .1 .01 .0015 .0001 .015 

5480 65.4 16.0 2.0 1.1 1.9 3.6 3.6 3.2 .53 2.0 .39 .24 .07 '.05 .15 .0001 .05 .0/ XI 005 10011 0 .0003 0 .0015 .0007 .07 .005 .0015 .0001 .02 

547 59.0 17.3 2.5 1.9 3.9 6.0 3.9 1.4 1.6 1.7 .43 .29 .09 ..05 .1 .0001 .03 .0013 02 .0015 .001 0 .0003 0 .001 .0015 .1 .01 .0015 .00015 .03 

546 70.1 14.2 3.2 .20 1.4 3.4 3.0 1.7 1.2 .80 .49 .18 .06 ..05 .1 .0001 .01 .0 015 15 007 0 .0005 0 .001 .001 .07 .007 .001 .0001 .02 

544 66.2 14.6 3.2 .84 2.4 3.4 3.1 2.5 1.3 1.0 .57 .24 .06 '.05 .15 0 .01 .00 X12 .0015 .007 0 .0005 0 .001 .001 .07 .01 .0015 .00015 .02 
_________ ....__________ , 

Tepee 

542 63.1 16.6 2.9 .80 1.8 4.6 2.6 3.1 1.5 1.8 .48 .19 .05 '.05 .15 .0001 *° X2 .0015 .007 0 o 0 .001 .001 .1 .007 .0015 .00015 .01 

541 60.8 16.2 4.2 .64 2.4 5.4 2.3 2.6 2.4 2.1 .53 .26 .07 ..05 .15 .0001 . 1.:1:002 .0015 .007 0 .0003 0 .001 .001 .07 .01 .0015 .00015 .015 

540 71.1 13.3 1.9 .40 1.2 2.6 2.6 3.7 1.2 1.3 .32 .18 .04 ..05 .1 .0001 .01 .000'`02 .001 .007 0 .0003 0 .001 .0005 :0057 .005 .001 .015 

539 64.3 15.1 2.8 1.2 2.6 4.2 3.0 2.? 1.6 2.1 .48 .21 .07 ..05 .15 .0001 .01 .001 )02 m15 .007 0 .0003 0 .001 .001 .007 .0015 ..0000000001115 .015 

538 57.3 15.2 4.3 .57 4.9 5.6 3.3 1.4 4.2 2.2 .52 .24 12 ,.05 .1 0 .01 .0013 2102 .001 .007 0 0 0 .001 .001 .05 .007 .001 .01 

537 61.4 15.6 4.5 1.0 2.7 4.0 3.1 2.8 2.3 1.6 .62 .22 .08 ,.05 .15 0 .01 .002 1015 .0015 .007 o 0 0 .001 .0015 .07 .01 .0015 .00015 .01 

Rapid rock analyses by methods similar to those described by Shapiro and Brannock (1962). 
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