
	

			
		

	

			 	 		

	

	
	

	

	

	

		

 

 

,,

.46 

414 

• 

Y. 

,oyr 

-irx 

t.•• 

47411', 
401.

c•sirt - . 

vi4r 4.01. 

• .4"-r 4f4,
• •,• 

p. 

• 4 "if0"-11 
4111W 

'1.43* *4-• 

=41,5 .,
I 

414 

7 

• 
. 

s • 

• ,• *•,, 
sr,r • . . ,• 

r 

..,...,5.5:::1-; „:....,...
,...:-4-4-- . ..,-----4rii*. z:,.. , • --' ..... n i,.:' ,,aris .:ii.:';4'''.-......2.1, • -- '1?z..21- ." , t•..4..r 

fi3We 's .-: ' ''''' ?g44",.•*.si2: 11, ar-4..• , 
:iir IS: 

47' 1.16sIV:tai9.3,•T 

^:, 

-VAX sY 

•• an 

Y. 

--4C,Irr, • 



	

	 	 

17357'a 
\GAL 

SW 

10, 

•s 

A . . 

_ 4_ 411.1111n
CLASS 

( 20W Ii290 

no.587c 



USGS LIBRARY - RESTON 

3 1818 00083262 4 





 

	

‘5
4 

R 
eA.h/. 

43. 

OCT 3 19" 





 

90-0 ) 

r p -) 

Weld - Int. 5278 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

Geological Survey 
Washington, D. C. 

For Release AUGUST 11, 1960 

GEOLOGIC REI=ORTS RELEASED FOR PUBLIC INSPECTION 

The Geological Survey is releasing in open files the following reports. Cop-
ies are available for consultation in the Geological Survey library, 1033 GSA 
Bldg., Washington, D. C., and a', other offices as listed: 

1. Geologic map of the Lane Mountain auadrangle, California; by T. H. 
McCulloh. On file in the Geological Survey library, Bldg. 25, Federal Center, 
Denver, Colo.; 345 Middlefield Rd., Menlo Park, Calif.; 232 Appraisers Bldg., San 
Francisco, Calife; 1031 Bartlett Bldg., Los Angeles, Calif.; 504 Federal Bldg., 
Salt Lake City, Utah. 

2. Geology of the Jackson Mountains, Humboldt County, Nevada, by C. R. 
Willden. 120 p,,'34 figs., 4 tables. 

X X X 

AUG 12 1960 

RAW( 

78564,60 





	

 

	

C .e•fr t. • o ,... /',:, . . ( 

1, 

Geology of the Jackson Mountains, Humboldt County, Nevada 

by 

Charles Ronald Willden, 

U. S. Ge..;logftal Survey 

This report i3 preliwiury ha:3 
not beeu edite,J or revIewec.1 for 
cipufrwity with Geologick Survey 
itftodard ox' nomencibture. 





	

	  

		  

	  

	 	

	

	

	 	

		

	

	 		  

	

 

 

	 	

	

	

	

		  

	

	 	

	

	 

		

	 	

	 	 

Page 

.Abstract . • •••••4•44** a * 

L4trvduction. . •. ••0 . ... . . . • . ...*****4 

Location and accessibility . 

.Minim' featares. . . . . ..•...•••.. , 

Climate . ..... . . ...... 

Field and laboratory work ..•.•••. . . . 1-

Acknowledgments. 444•44*.• ..... a 0441 ,0* 1: 

Previous work. . . 11 

Gt-W.oggic setting. . . . . . . . . 13 

a • *Permian or older rock*, . ......... . ..... 15 

Happy Creek volcanic series i • • • 15 

Permian and Triassic rocks undivided •. 

2riassic rooks. . . • 4 a 4 • a • •os4 *40 

44c •Unnamed iiilest)nc, . r t • . . • •• a c • :Y7.. 

Unnamed phyllite . . „ ..... a . • a . 2.,; 

Jurassic rocks . . .... . . . 2", 

Diorite. . . .•.,.....,..,..•.. .... 2!: 

Diorite. . is.4 

Cretaceous or Tertiary rocks. . . . . • ........ 4* • * • lob 

Regional metamorphisel . 34 

Cretaceous rocks • • • 4, • . . . 35 

King Lear formation • • . ..... . . ... 35 

Pansy I4 conglomerate . a •. 114:, 

Granodlorite . . • 52 

Tertiary rocks. . . . .............. . . • 56 



	

		

	 	

	

		 	  

	

	

	

	  

	

	

	

	

	

	

	

	

	

	 	

	

	

		 

	 

CWWWITE--Contla,ied 

Tertiary rocks (continued) 

Dacite porphyry...... • . 57 

Microdacite intrusive& ....... . . . • • 6, 

Duette flow . • . . . . • • . • 61 

Tuff unit. . . . . . . ... 62 

Conglomerate . . . ........ . • . 63 

basalt • • •• • • . . 64 

iJedimentary rocks . • 66 

Rhyolite ..... • • • . . 67 

qmaternsx7 deposits . • • • 69 

Gravel . . ki 

Glder alluvium . . . • . 70 

Younger alluvium • . 7,= 

72Structure 

General statement 72 

Folds ....... . . . . . . . . • . • T3 

Faults 73 

Pre-Triassic deformation 74 

Pre-Cretaceous derormation 75 

Folds . . 76 

Faults . . 75 

Intrusive activity. • . . 79 

Cretaceous and early TertiarY deformation. 79 

Fads • ................ . ... . • 8o 

Faults. ....... ..... ........ . . . . . • 8o 

iv 



	 	

	

	

		

	

			 			 			

	

	 	

	

	

	  

	  

	

	  

	 	

	

COIMITTS--Continued 

Paite 

Structure (continued) 

Cretaceous and early Tertiary deformation (continued) 

Deer Creftk thrust. . * • ******* • $ • . . !1 

Intmaive activity . ••••••••••••••• • • b, 

Regional significance of late Creteceoui and early 

Tertiax7 orogen, . . . . ** 65 

Late Tertiary deformation . • . * u6 

ftlds. . .. 2.7. • • • . .. , . , . 

?cat& . . . . 4444••0•4 •• 0 . 0 b7 

Origin of the Jackson Xo,inteins as a tv:A>grolphic fest re 93 

Ore deposits . . . • • . • . . . . , . . 94 

Iron depoeitr . . . . . . 95 

Origin of tii iron dapositA. . . . c,7 

Copper deposits . . . . 1:3 

:uicksilver. deposits. . 4 

Geologic history . ............ ., . • • . . • . . . • 1: 

References cited 2 

Appendix A . . . . • • • ..... . • 113 

Appendix B . •••••• ..... ••••• .. • • • . • • • .116 

Argxmdix C . • • . ..... . ................. . llb 



	

	

	

TABS 

Table 1. Lveruge kxeciditem.,..m (in inches) at points neur area. 

2. Av(dragc teirtp,r 1—res for L95 is degrees Fahrvaheit 

at points near area • . 

3. Chemical analys,4s or iron ore . . . • ** . . ,j6 

4.:spectrographic analyses of iron content of Sappy Creek 

volcanic rocks . • . ......... . • • * • • •lc:1 

vi 



	

		 			

	

	

		

	

	

	

	

	

	

	 	

ILLUSTUTIONS 

Page 

Platt 1. Geologic map of the Jackson Nountains, Nevada (In pocket) 

Generalized structure sections . • . . i• • to . . . .(In pocket) 

Fie-we 1. Lade:, th,win locatiQn of Jackson iwuntains and 

other physiograpale Zaatres in IL.mboldt County . . • 5 

2. General otology of northwestern :k.,ude and Arts of 

adjacent stetez shoving regiontl strtActaral and strati-

graphic: setting of the Jackson . . . • . . 14 

3. Eapp,) C!reek v4Axanic eericd fact the headwaters a liappy 

Creek. Rocks in center oreground consist of inter-

layered tuffs, ageamerates, tom. graiwkacs . . . 16 

4. Specimen of andesite flow-breuaia frow 7riz2i'v Creek 

volcanic series . ..... . •. 16 

5. 1'hotamicro4iraph of flow-breccia or 'Sappy Creek 

vol,zaniz series 18 

6. Breccia of andesite troy the Hapw Creek volcanic 

series with a hematitic jasper cmment ..... . . . 21 

7. Outcrop of thin-bedded chart and Ayllite of the LP-

divided Permian and Triassic unit exposed at thv 

mouth of B4ttle Creek . . . s • • . . • • . 23 

8n. Stretched-pebble conglomerate frost the lover part of 

the undivided Permian and Triassic wait at the so4th 

end of Trout Creek Spur showing pronounced elongation 

of pebbles. Scale is in inches . • . ..... . . • 24 

611. Stretched-peoble conglomerate showing flattening of 

pebbles. 4cale is in inches. . • ........ . 24 

vii 



	

	

		

	

	

		

	

26 

n AWRAT I OM ••• -Continued 

figure 9. Correlation of the Permian and Triassic rocks of the 

Jackson Nor; atains and ,learby areas ..... . . 

10. Photomicrograph of Jurassic diorite ahowtng replacement 

of yyroxeue (x) by dhlorite (ch) and development of 

hornblende (bb) crystals in chlorite 32 

11. PhoWmicroirupn of Cretaceous diorite shoving replace-

ment of colorless wroxeue (pm) by red-brovn horn-

lende (hb) ..... ..... . . • 32 

12. Basal conglomerate of Xing Lear forwation. LIght 

clasts are (ti trite, remainder of matertal has been 

derived fro Happy Creek volcani,.: 6eries. . . . • • . 30 

13. Typical outcrop of :..udstouea of King Lear fi:mmetion. 

14. Specimen of lover cQnglomerate of Xlng Lear formation. 

Moot of the clasts are volcanic rock. 41 

15. Specimen oi c(Auglomerate near the tix.0 the lover part 

of the Xing Lear formation. Cla:;to include andesite, 

diorite, silicified volcanic rock, qaartzite„ and 

chert. Large feature in right center is bole in rock. 41 

16. Specimen of Panay Lee conglomerate. Clasts are all 

quartzite and her except white cla3t in lover left 

part of picture which is altered diorite. . . . . 51 

17. Specimens of grunodiorite showing considerable varia-

tion in mineralogy. 6cale it in inches . • * • • 0 . 54 



	

 

	

 

	

		  

	

 

	 	

	

	

	

,

ILLUFTRATIOIC—Cont intted 

Figt.lre 13. 5-a4gestc.d 4.:,rrelat4rdn ct the Tertlary rockx in the 

Jackson :6,iountaiws and nther areas in l'Unbcldt County. 

i9, Specimen of daeits porph.mf intrislve. 

in inches. . • . ........ • 

20. Specimen of Tertiary conglomerat,... host of the clasts 

htwe Lwen from Ile dacite flow (ult. Sertl„ 

is in inches ..... • . .. 

21. Epar.tirien of dacite !low-brev.tia from bel).ca part of 

rbjoUtc section in Bottle Creek quicksilver distric:t. 

_Lite ritresk,i etre refleL;tion.v. ..x'rom water coverine, 

specie n. Seale is in inchro .. • . 

22. Dissected alluvial fans on the webt side of the Jackson 

Mountainz dO.th o. McGill Canyon ....... — 71• 

23. Geologic map and sections of King Lear Peak areal 

Jackson Mountains, Humboldt Ccialty, Nevada; reproduced 

t7rom 13. , 11. Amer. Assoc. Petrol. 0341o1., vol. 42, no. 10, 

p, 2385 . . . . . . • . . . . 77 

24. Deer Creek thrust on the north side of Deer Creek Peak. 82 

25. Deo'. Creak thr.;st ::11 the so,,:th ci& of King Leer Peak . 82 

26. Specimen of stretched-pebble cong1omerate from nag 

Lear formati= below Deer Creek thrust soath of 

listtlesnak,A Canaron. Scale is in Inches. ..... . 83 

27. Oeologi,: and sections of Bottle Creek district, 

I.CJAboldt County, Nevada. . 884 • 4 • • 4 • • • • • • • 

ix 

https://porph.mf


	

		

	 	

		

	

	

1L PJ ICS •-..Contined 

Fi6ure 2U. Gravity profilt and hypothetical geologic section 

from Sulphur to ainummucca across south end of 

Jackaon Moantalus... . 

29. Gravity and toposrephic profilets rrom lonard Croek 

Ranch to junction of Sevada 8A and U.S. scroas 

north end of Jeckzoa Namtains. . . . ..... 

30. Aarial maanetiz Imp of northeast part of Jackson 

:vi 'flat flow. at 5u) &Jove arvAnd. . . . . • • • 92 

31. Zpacimon of Xing Lear cczglorilarate containing Abundant 

het:lathe (ti) a.nd magnetite (2) clads • • 98 

32. c, apacWana Xing Lear conglomerate containing 

iron clan 44. J2psr specimen contains a fragment of 

time:led Ham Crligek volcanic rock z:4 by thrve 

4:.lostaw *paged joints ead with apec-alar hematite 

aeveloped along the joints. Lc-ier rp2cimtn cf.)n-

tains $ large fragment of gragAILr belstite 9ti 



	

	

U. S. Geological Sur72y 

an: FILE .7;i:Fni 

E.1%report 
aeo editc,d or revlwej 

ur';errmity wL;,!, 
ABbTRACTAids ur uowenolzik,lco. 

The Jackson Mountains, a prominent range near the center of Humboldt 

County, Nevada, are of interest because the Cretaceous rocks in the range 

record the effects of a late Cretaceous to early Tertiary orogeny. Such 

an orogeny has been assumed to have effected all of the Great Basin, but 

the rock record is sufficiently complete to provide positive dating in 

only a few areas such as the Jackson Mountains. 

The oldest rocks in the range are the Permian and older(') volcanic 

rocks of the Happy Creek volcanic series which make up most of the 

northern half of the range. In a few places the Happy Creek volcanic 

series grades upward into undivided Permian and Triassic rocks, which 

consist of interbedded elastic sedimentary rocks and basic volcanic 

rocks, with some shaly and siliceous limestone. The Happy Creek vol-

canic series is also overlain by an unnamed predominantly limestone 

unit of Triassic age. A phyllite and slate unit of probable Triassic 

ass is in fault contact with the Permian and Triassic undivided rocks. 

At several other localities the Happy Creek volcanic rocks are overlain 

by the early Cretaceous Xing Lear formation or by the Cretaceous or 

Tertiary Pansy Lae conglomerate, which are the two units of chief im-

portance in dating the Cretaceous and early Tertiary orogenic events. 

The Xing Lear formation consists of locally derived pebble and 

boulder conglomerate and interbedded siltstone and greyvacke, and lenses 

of limestone. 

The Pansy Lee conglomerate is a pebble conglomerate with consider-

able interbedded coarse-grained sandstone. The pebbles consist of chart 

and quartzite completely unlike rocks pow exposed in the Jackson mountains. 

1 



Dioritic rocks were intruded both before and atter the King Lear 

formation was deposited. Granodioritic intrusive bodies in the range cut 

rocks no younger than Triassic but the granodiorite is believed to be of 

late Cretaceous or early Tertiary age. 

Tertiary intrusive and extruw_ve volcanic rocks and sedimentary rocks 

are widely distributed along the east side and south end of the rang*. 

The most extensive tectonic feature of the Jackson Mountains is the 

Deer Creek thrust, which is discontinuously exposed from Rattlesnake 

Canyon northeastward to the north side of Deer Creek Peak. The thrust 

has brought the Happy Creek volcanic series over the Xing Lear and Pansy 

Lee formations, and thus it is of late Cretaceous or early Tertiary age. 

An earlier period of Cretaceous deformation is shown by a northeast-

ward-plunging syncline in the King Lear formation on the southeast side 

of King Lear Peak. 

Pre-Cretaceous deformation is shown by a tight fold in lime/atom of 

the undivided Permian and Triassic unit beneath the King Lear formation 

at the mouth of Rattlesnake Canyon. 

The late Tertiary deformation vas almost exclusively a response to 

vertically directed stresses, which generally produced high angle faults 

rather than folds. The range has probably been uplifted principally by 

displacement on faults that are buried beneath the alluvium some distance 

to the east and vest of the range. 

Ore deposits in the range include tome small but high-grade iron 

deposits, some low-grade quicksilver deposits and some small copper 

prospects. 

2 



The iron occurs in veins that cut the Happy Creek volcanic series 

cr as replacement bodies near the contact cietween diorite and the Happy 

Creek -foluinics. Bleached volcanic r:;cks that are cut by vawerous 

closely Spaced joints with a film o. hematite in the volcanic rock on 

either aids of the joints suggest ::hat the iron of the iron deposits 

has been derived from the Happy Creek volcanic rocks. The diorite intru-

sives may have providea beat and solutions to mobilize the iron of the 

volcanic rocks. 

3 



	

nrrRoDucTION 

The Jackson 141ountains in Humboldt County, Nevada are one of only 

3 areas in Aevada where Cretaceous rocks are found to record the late 

Mesozoic and early Tertiary orogenic history of the region. The area 

is of great interest to the structural geologist for this reason. 

The range also has considerable interest for the petrologist, because 

the dioritic intrusive rocks may have been derived from or had their 

composition controlled to some degree by the Permian or older volcanic 

rocks, which are the predominant rock type of the range. 6conomically 

the range is interesting because of Important iron aad quicksilver 

deposits. In spite of its interesting geological problems, the area 

remained virtually a terra incognita until the summer of 1956 when I 

began to map the range as part of a cooperative reconnaissance mapping 

project of Humboldt County between the U. S. Geological Survey and the 

Nevada Bureau of Mines. 

Location and accessibility 

The Jackson Mountains lie between longitudes 11e15' and 1116°45' 4. 

and extend about 7f miles south of the 41st parallel and about 3 miles 

north of 41°30' N. The location of the range with respect to other 

geographic features in Humboldt County is shown in figure 1. This re-

port deals only with that part of the range north of the 41st parallel. 

The region is sparsely populated. Settlements are limited to the 

small village of Jungo at the southeast end of the range, the smaller 

settlement of Sulphur southwest of the range, and a mining camp at the 

Iron King mine in the north-central part of the range. There are several 

ranches along the east side of the range, one at quinn River Crossing 
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about 2 miles north of the range, and 2 along the vest side. 

Jungo and Sulphur are on state Highway 49, a graded gravel road 

that extends eastward to 4innemocca a distance of 35 miles from Jungo. 

A graded gravel road, maintained by A. and B. Mining Company, connects 

the Iron King mine with Jungo, which is on the Western Pacific flailroad 

and is the shipping point for the iron mines in the range. Most of the 

ranches are connected by county-maintained gravel roads. Several of 

these gravel roads extend northward to State Highway 6A, a paved road, 

and these provide the best access to the range. Most of the interior 

of the range end the vest side south of Jackson Creek are accessible by 

rather poor dirt roads. 

Physical features 

The Jackson 14ountains are one of the prominent ranges of northwestern 

Nevada. King Lear Peak, which rises to 6,910 feet, is a conspicuous land-

mark visible for many miles. Much of the north part of the range is over 

b, 000 feet high and some summits rise to over 9,000 feet. Desert Valley 

on the east side of the range lies at 4,D00 to 4,100 feet elevation and 

the Black Rock Desert on the west lies at about 4,000 feet. Low relief 

and subdued topography characterise the southern third of the range, 

whereas the northern two-thirds is characterised by rugged topography 

and high relief. Shore features of the Pleistocene Lake Lahontan, 

especially vave-cut terraces, spits, and bars, are abundant along both 

flanks of the range especially at the north end and surrounding the low 

detached hills on the southeast side of the range. 

The high north part of the range is drained by k perennial streams: 

Trout Creek which flows south, Bottle Creek which flows east, Happy 

6 



Creak which flows north, and. Jackson Creek which flows west. Inter-

lattent streams occupy most of the other larg►z canyons. Ceprings are 

numerous, a notable one being the excellent limestone spring tit the 

mouth of the unnamed canyon between Elbow and Alaska Canyons. 

Vegetation consists mainly of sagebrush and other desert shrubs 

but junipers are abundant throughout the range, cottonwood and aspen 

grow in the canyon bottoms, and aspen are found in protected places 

at hiGher elevations in the north part of the rauge. The several 

ranches in the area graze cattle throughout thm range. 

Climate 

The Jackson Nountains axe in an area of semi -arid climate. lost 

of the precipitation occurs from October to June with approximately 

equal amounts each month. The summer months are dry with no precipita-

tion other than sporadic thunder shown*. The winter temperatures are 

mild except at the higher elevations, and the summer temperatures are 

high but not unpleasantly hot except at low elevations in the valleys 

on either side of the range. 

There are no climatological stations in the range but the data 

frum 5 stations in the surrounding area are summarised in the accompanying 

tables. 



		

	

	 	 		 		 			

		 		 			 			

	 		 	

	

Table 1. --Average precipitation (in inches) at yoints near area 

Elev. 
Jan. Feb. Mar. April eLsz. June Lk Oct. Nov. Dec. Annual in feet 

Denioai .64 2.06 .76 .47 .51 2.14 .16 .27 .02 .26 .90 .42 e.65 4,185 

Kings River .43 1.53 1.18 1.10 .10 2.b5 .15 .32 Trace .13 .19 .23 6.21 4,240 

Leonard reek .43 1.94 1.23 .84 .24 2.60 .06 .24 .12 .19 .11 .09 6.11 4,225 

Orovada/ 1.14 1.14 1.04 1.25 1.51 1.21 .26 .11 .40 1.4)5 .96 1.21 11.26 4,300 

idnnemuccelj .96 1.01 .86 .83 .84 .79 .31 .18 .34 .7t,„ .84 1.00 8.75 4,299 

j Figures for 1958 only 

Wog toms mean for period 1931-1955 

Long term mean for period 1921.1950 



		 		 				
 

	 		 		 				

				 					

				 		 	 		

									

	 			 		 	 		

Table 2.--Averae_tetweratures for 1956 in degrees Fahrenheit at joints near area 

Arirwal Average Month of Average Louth of Extreme MILICUSIM Extreme kinisnua 
Average Maximum itaxinwe Minima Minimum . Month..t. ........ 

Demi° 50.2 71.2 August 32.6 January 103 Jay -3 November 

Kings River
Valley 

---- 73.4 do 31.1 4o la August -5 do 

Leonard Creek 
Ranch 

53.4 76.5 do 32.8 do 101 July 6 do 

°roved& ---- 75.2 do 33.4 do 100 August ---- ----

dinnemucca 49.b 72.7 do 31.6 do 100 August 2 November 

Data from U. 8. mieuther Bureau, 1959, Climatological data, Nevada, annual summary 195b, v. 73, no. 13. 



Field and laboratory work 

This report is based on field work which commenced in May 1956 and 

continued intermittently through the esAmmer totaling just over 2 months, 

2 weeks in the spring of 1957, 2 weeks in the fall of 1957, and 1 week 

in the spring of 1958. experience mapping the remainder of Humboldtr 

County, vbich required an additional 10 maths field work, vas of im-

mense value in identifying the rock units in the Jackson mountains, and 

without this experience the mapping of the range would have required 

much more time. F. R. Shave, during pert of 1956, and D. R. WhitelmmmW4 

in the spring of 1957, capably assisted with the mapping. 

Army Map Service photographs at a scale of approximately 1I60,000 

were used as a mapping base and the geology vas later transferred, when 

base nape became available, to the Army hap Service multiplex compilation 

sheets at a scale of li62,250. This transfer, which required about a 

mc,nth, was accomplished largely by inspection but a Salzman projector 

was used for some of the alluvial contacts. The stratigraphic sections 

were measured by means of Brunton tape traverses. 

The laboratory work occupied about 4 months time and consisted of 

petrographic study of thin-sections and stained rocks, microscopic and 

X-ray identification of minerals, and ample yreparation. 
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X. B. Krauskopf, R. R. Compt;on, and G. A. Thompson for *any stlm4lating 

and helpful discussions of nume=us problems concerning geologic inter-

pretations and report preparation. 

y colleages on the U. 6. Geological i.)-1-vey have also provided a 

great deal of assistance. D. A. Aabey has contributed much helpful 

gravity data. R. i. sallaeo and N. J. 4lberling visited me in the 

field and by their stiMulating discussion contributed materially to 

my 'understanding of the geology of the area. H. I. ariorrie has 

critically read the manuscript and his helpful suggestions have greatly 

improved the report. 

Previous work 

The earliest reXerenoe to the geology of the JaJison Aountains is 

found in the reports of the fortieth -karallel L;urvey„ although the 

rano was uot referred to by name. King (1o76, w. 565, 6 -.1 0 646) de-

scribed the volcanic rocks along the west side of the range north of 

the Mass 14untalas aad and ..mmons (1d77, p. "(0-75o) 

described the geology el' the southern part of the ranges Bussell vas 

the next worker to mentioa the area in his monograph on Lake .4ahontan. 

As described a rsult along the vest side o. the ja4;kaola hountains and 

briefly mentioned the vegetatioa and iihoicogragiv of the area (Autumn., 

186j1 -0. 27, 3). These referenues to the rano are so brief and in-

de iinite s.s to be of as real use in ,AnderstaLidlag the geology, 
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Use u1 statements about the geology of the range or parts of it 

did not appear until the U. S. Geological Survey began the examination 

of mining districts in the area* The first such examination was that 

of the Bed butte district, which is on the west side of the range 

about 7 miles north of the south boundary of the map, by Ransom in 

1906. his report (1909, p. 27-30) gives a brief, but good, general 

account of the geology of the southwest pert of the range. Roperta' 

report (1940) on the Bottle Creek quicksilver district gives an excel-

lent description of the geology of an area in the northeast part of 

the range. 

During the second. 'eeorld Oar the U. S. Geological Survey and the 

U. S. Bureau of Mines examined and sampled the quicksilver deposits in 

the Bottle Creek district as part of a statewide iuvestigation of 

quicksilver deposits. The two publications resulting from this work 

(Bailey and Phoenix, 1944, p. 60.90; Benson, 1956, p. 19-24, 36-40, 

42-49) contain much helpful imformatioa about the mines but say little 

about the geology of the range. 

The iron deposits were similarly examined in 1954 by r. B. Shave, 
R. G. Reeves, and V. E. Kral (in press) as a cooperative program of the 

U. S. Geological Survey and the Nevada Bureau of Mines. 
The range and mining districts are also mentioned in publications 

by Mill (1912, p. 213.214), Schroder, Stone, and Sanford (1917, p. 1W-

199), Lincoln (1923, p. 98-99, 102), Vanderburg (193b, p. 17, 41-42), 

and Gianella (1941, p. 52, 57); but thole are essentially catalogues 

of mining districts or mineral occurrences and provide little or no 

geologic information. 
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Fig. 2 General geology of northwestern Nevada and parts of adjacent states showing regional 
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PERMIAN OR OLDER RUCKS 

Happy Creek volcanic series 

The Ham Creek volcanic series, named for exposures along Happy 

Creek in the north part of the range, is the only unit assigned a 

Peraisn or older age. The Sappy Creek is by far the most extensive 

unit in the rouge. It extends from one end of the range to the other 

and has been recognised in the south end of the Kings River Range and 

in the Pine Forest Range (Windex', 1960, shown as unnamed andesitic 

and basaltic volcanic unit of Permian 640). 

The base of the Happy Creek volcanic series is not exposed and the 

internal strati is poorly known. A tuft and breccia unit probably 

in excess of 1,500 feet thick (see fig. 3) is present within the for-

mation along Happy Creek and on Xing Lear Peek. At both localities 

the tuft and breccia unit is part of the upper plate of an extensive 

thrust, so that its exact etratigraphic position is not known. Much 

thinner tuft units are present elsewhere but they are not laterally 

continuous and hove not been useful in deciphering the stratigraphy 

of the formation or the internal structure of the range. 

The appy Creek volcanic series grades upward into an unnamed 

unit assigned a Permian and Triassic age. This gradation begins with 

the appearance of pillow lavas, then *hely and cherty beds separating 

volcanic units, which are usually pillow lavas but include fragmental 

volcanics and non-fragneatal flow units, and than par/ache, pebble 

conglomerate, and limestone interbedded with flow units. The contact 

on the map is somewhat arbitrary but is generally located on a coarse 

graywacke composed of volcanic debris above which the section is 
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7lg4re 4.--Spe2tawn of andesit* flow-braccla from Sim Crcsk volosoic 
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predominantly non-volcanic elastic rocks. Fragmental volcanic rocks 

occur lover in the section and at some localities it is quite possible 

that the contact has been placed on a fragmental volcanic rock (breccia) 

rather than the greywacks. 

The thickness of the formation is unknown because the base is not 

exposed and the internal stratigraphy is uncertain. A thickness on the 

order of 20,000 feet is not unreasonable, and is indeed required by 

the outcrop widths unless the formation is tightly folded or much re-

peated by faults, neither of which have been noted in the younger rocks. 

The rocks of the Happy Creek volcanic series are preponderantly 

volcanic rocks but grnywackes are found at places associated with tuffs. 

The rocks art principally of andesitic conposition with basaltic rocks 

in a distant second place and trachytic to dacitic rocks of infrequent 

occurrence. Rhyolitic rocks have not been observed. 

The andeaites, which are commonly flow-breccias, are generally 

light-gray to dark reddish gray aphanitic to porphyritic rocks. The 

porphyritic rocks usually have an aphanitic matrix and small pheno-

crystal the plagioclase phenocrysts are rarely longer than 2 mm and 

the mafic phenocrysts, which are either clear, nearly colorless augite 

or chlorite relicts of pyroxene, seldom exceed 5 mm in longest dimension. 

A typical andesite flow-breccia is shown in figure 4 and a thin section 

of a similar rock is shown in figure 5. The andesites contain from 

about 66 to b0 percent plagioclase, which is usually considerably 

altered to sericite and clay and, in some aka ciaeas, epidote and clino-

zoisite, lu to 20 percent pyroxene which is altered to chlorite in most 

specimens but is quite fresh in sow, 5 to 10 percent black-opaque 

minerals, 5 to 20 percent microcryptocrystalline m4torial between 
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Five* 5.-.Pbotamierosraph at flow-breccia of Mawy Creek volaanic **rim; 
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grains and in a few specimens about 5 percent brown-bordered olivine 

grains''. 

The plagioclase is generally untamed but some specimens show faint 

zoning. The unzoned plagioclase is slbitized and the =zed plagioclase 

has an average composition from iodic andesine to sodic labradorite. 

The albitization of the plagioclase and the clinozoisite, epidote, and 

chlorite in these rocks art probably products of the low-grade regional 

metanorphisa that has effected most of the pre-Cretaceoua rocks in nor-

thorn Nevada. The metamorphic minerals in these rocks and the few speci, 

mens of andesine and labradorite show that the Nappy Creek volcanic 

series vas not originally a sods rich (spilitic) suite of rocks; however, 

I heve no specimens of the pillow lavas and these may be spilites. 

The basalts are generally strongly altered but relict pyroxene 

phenocrysts can be recognized in a chlorite and serpentine matrix. A 

few specimens contain scattered plagioclase phenocrysts altered to 

clinosoisits, calcite, and white mica. 

The trachytes contain scattered plagioclase phenocrysts in a matrix 

of crudely oriented lath-like sanidine grains. The plagioclase is gen-

erally so altered to clay and white mica that its composition can not 

be determined and clay is extensively developed in the matrix. 

Dacitic rocks have been recognized only as flow-breccias. These 

rocks contain abundant plagioclase, minor quartz, and in some specimens 

biotite in a microcryptocrystalline matrix. The plagioclase shows 

where percentages for mineral constituents of a rock are not 

given the most abundant mineral is listed first with the following 

minerals in order of decreasing abundance. 
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faint zoning and is usually partially altered to clay; its composition 

is usually near so is andesine. 

The Happy Creek volcanic rocks have been the host rock for at least 

part of the iron deposits of the range. Figure 6 shows a breccia of 

andesite cemented with hematitic chart that contains about 45 percent 

iron. 

The age of the Happy Creak volcanic series is not definitely known 

because it lacks fossils, but it appears to grade upward into a unit 

that contains Permian fossils. Thus it can be assigned a Permian or 

older age. 

The uncertain age of the formation makes correlation with rocks 

in surrounding areas difficult. A possible correlative unit might be 

the Koipato formation, which has long been supposed to 4e of Permian 

age. The Koipato formationl however is dominantly of rhyolitic composi-

tion and recent work in the Humboldt Range has shown that at least the 

upper part of the Koipato is of Triassic age (Roberts and others, 1958, 

p. 2649; and senatee and others, 1959). Another possible correlation 

is with the basic volcanic rocks found in the Pablo formation in the 

Toyabe Range (Ferguson and Cathcart, 1954), but this is a rather distant 

area with fey or no data in the intervening area to support such a cor-

relation. Perhaps the best correlation is with the basic volcanic for-

mation of Mississippian age in the Osgood Mountains named the Gough, 

Canyon formation by P. B. Hots and myself in a report in preparation. 

It is unlikely that the Nappy Creek volcanic series correlates with 

any of the older Paleozoic basic volcanic rocks because the older vol-

eanic rocks are associated with shale and chart both of which are lack-

ing in the Happy Creak* 
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'Fiore 6.--Szaccia of andesite from Oct apply Croak volcanic sorios 
with a hematitic jasper cement 
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FERMAN AID ThIASSIC ROCS UNDIVIDED 

A single unnemed unit of probable Permian and Triassic age is pre-

sent along thrl west side of the range at the south boundary of the mop, 

through the central part of the range south of Post Creek, along the 

east front of the range from the south end of Trout Creek Spur to the 

northeast side of Buff Peak, and along the vest front from just south 

of Jackson Creek to just east of Buckbrush Spring. 

This unnamed unit overlies the Happy Creek volcanic series with a 

gradational contact. The rocks of the unit, which have all been meta-

morphosed, consisted originally of a lover part of interbedded greywacke, 

basic volcanic rocks, silty cherty shale, pebble conglomerate, and same 

silty and siliceous limestone, grading upward into an upper part of 

predominantly shale with thin curt, limestone, and dolomite beds (see 

fig. 7). Secondary cleavege has been formed in most of these rocks, 

the shale beds are phyllitic and in places schistose, the chart and lime.. 

stone are recrystallized, and stretched pebbles in the conglomerates 

show the effect of dynamic notaworphima (as* fig. 8a and fig. oh). The 

upper predominantly shale unit just south of the area of plate 1. grades 

upward into a unit consisting of thick carbonate beds with interbedded 

phyllitic shale and considerable thin cherty beds. This carbonate unit 

is probably equivalent to the unnamed Triassic limestone shown on the 

vest front of the range in the vicinity of NeOill and Alaska Canyons. 

The thickness of the Permian-Triassic unit is uncertain owing to 

possible structural complexities but an estimate on the order of 3,000 

to 5,000 feet seems reasonable. 

The Permian and Triassic age of the unit is based on 2 collections 
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4ndivided Pereira and Triassic ,,,tait &t the south end of Trout Croak 
Spur abovlag pronounced elongation of pebble.. Scale le in inches 

FtgAso 3b.-4itretche4-pebble cessienerete showing flattening of pebbles. 
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rocks in nearby areas. These units are a predominantly limestone section 

exposed on the west side of the range and a metamorphosed fine-grained 

elastic unit, herein designated phyllite, exposed in the southeast part 

of the range* The two units are not in contact within the map area but 

from a study of somewhat siallar rocks in the Pin* Forest Renee to the 

northwest it is reasonably sure that the limestone is the older of the 

two. 

Unmamed liuestone 

The limestone unit is exposed on the vest side of the rang* from 

j...ast south of Elbow C414$010 southward to about a mile and a half south 

of Alaska Canyon, and in a email area on the west side of the north 

end of the range* The limestone rests on the Nappy Creek volcanic 

series at the north end of the range and south of elbow Canyon, but 

in the vicinity of ALsalta Canyon, the limestone rests on the undivided 

Triassic and Permian rocks although this contact vas not observed. 

No upper contact of the limestone is exposed in the Jackson Mountains 

but in the Pine Forest Range a similar limeetome unit is overlain by 

a phyllite, slate, and fine-grained quartzite unit* 

The maximum thickness of the limestone in the Jackson Mountains 

is between 1,000 to 1,500 feet* The thickness of the similar limestone 

in the Pine Forest Range is 1,700 feet. 

The following tour members can be recognized in the limestone unit 

at its exposure in the Jackson 14ountains and are especially well-developed 

in the limestone unit in the Pine Forest Range: 1) a thin basal unit of 

dark-grey carbonaceous and sandy limestone, overlain by 2) a thick unit 

(about 500 feet) of calcareous siltstone, overlain by 3) a somewhat 

co. v,E0 LOGIC 



thinner unit of buff to dark-gray crystalline limestone interbedded with 

black argillite„ overlain by k) a thick section of buff to gray crystal-

line limestone and limestone-pebble conglomerate with occasional shale 

and =Aston beds. Chert-pebble cozzlomerate o‘curs in the lower part 

of the section in the Fine Forest Range. 

The section is the Pine Forest Range has also yielded one collection 

of poorly preserved fossils that R. J. Silberling has assigned an early 

Yesosoic age, possibly Late or late Middle Triassic (written communication, 

Dec. 1954. 

Without precise dating Lad with only a general knowledge of the 

stratigraphy absolute correlations are not possible, but the limestone 

unit probably correlates best with the Natchez Pass formation exposed 

in the East range (Ferguson, Muller, and Roberts, 1',51). The suggested 

correlations are shown on figure 9. 

Unnamed Alyllite 

The used phyllite unit is exposed in eeveral small isolated areas 

In the southeast part of the range and on some low bills about 3 miles 

southeast of Roberts Ranch. 

The unit consists mainly of light-gray to light greenish gray 

Pbyllite but also includes slate and fine-grained quartzite, and horn-

feta near the diorite intrusive on the low hills southeast of Roberts 

Ranch. Characteristical4„ the unit lacks coarse-grainedsocks. The 

coarsest-grained rocks in it are fine- to medt4e-grained quartzites. 

The unit hes too restricted au occurrence within the map area to 

warrant an estimate of its thickness. The related exposures here are 

probably part of a mach thicker section of fine-clastic sedimentary 

rocks exposed to the south and east. 
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fossils hove not been found in these rocks and their assignment to 

the Triassic is based on their lithologic similarities with Upper 

Triassic rocks exposed in the East Range to the southeast. In perti-

cular, they resemble the Raspberry formation which is the youngest 

recognised Triassic unit in the East Range (Ferguson, Nuller, and 

Roberts, 1951). The nest plausible correlation of these rocks with 

the sections in other areas ismhown in figure 9. 

JURASSIC ROM 

Diorite 

Three diorite bodies which have been assigned a Jurassic age are 

exposed at the north end of the range, along nobs Canyon neer the south 

end of Trout Creak Spur, end in the low hills about 3 miles southeast 

of Roberts Ranch. Two of these bodies intrude the Nappy Creek volcanic 

series and one intrudes the Triassic phyllite. Other small diorite 

bodies intrude the Happy Creek volcanics northeast of De Long Peak 

and in the vicinity of the Iron King nine, but these have not been 

mapped. The large body at the north end of the range is overlain by 

basalt, the bobs Canyon body is in fault contact with younger rocks 

and the southern body is overlain by Lake Lahontan sediments. Several 

other small masses of diorite, which have not been shown on the nap, 

are present within the Happy Creek volcanic series in the north part 

of the range. 

The contacts of these diorite bodies with the rocks they intrude 

have bean studied in detail at only a few places, but at these places 

the diorite become* progressively finer grained near the contacts. 

where the intruded rock is andesitic material of the Happy Creek 



volcanic series the contacts are generally indistinct, owing to the 

similarity of the chilled diorite and the andeaite. In the low hills 

southeast of Roberts Ranch, where the intruded rook is phyllite„ the 

diorite also is fine grained near contacts, but the contacts are 

sharp Were they are exposed. A few, dikes of diorite can 'At traced 

from the stocks into the country rock a short distance, but, in general, 

the dikes observed cutting the pre-Jurassic rocks could not be related 

to larger intrusive bodies. Inclusions of the intruded rock were not 

observed in the diorite bodies, but at one locality on the southern 

contact of the intrusive at the north end of the rang* blocks of 

volcanic material are partly surrounded by diorite. This relationship 

can be interpretaise an indication of piece-algal 'toping, and with 

somewhat better exposures inclusions of volcanic rock might be found 

in the diorite. 

The metamorphic effect of these diorite bodies on the rocks they 

intrude has been largely obscured by the later regional metamorphism. 

Rocks of the phyllite unit in the hills southeast of Roberts Ranch have 

been converted to hornfels along the contact with the diorite, but meta-

morphic effects in the volcanic rocks directly attributable to the 

diorites have not been identified. 

The.. intrusive bodies are made up largely of diorite but locally 

the composition changes to syemodlorite, quartz diorite, and gabbro. 

These compositional variations seem to be internal features of the 

individual bodies rather than separate intrusions. The diorites con-

tain from 60 to Pio percent plagioclase, 15 to 35 percent mafic minerals 

(probably nearly all wroz*ne prior to metamorphism but now. include 

considerable hornblende and chlorite, and. some biotite), and 5 to 10 
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percent black opuzi:_ie minerals. Lie ayenodiorites contain 15 to 2;.) per-

cent potassi-am feldspar, 5Q to 65 percent plagioclase, lu to 3,J percent 

mafic aliswrals (which include either Airuxeue and harablcades or 44,1-1-1-

blend* sad biotite), and up to 5 percent black opaque minerals. The 

gabbro* are :such like the diorites except that they contain 50 perceat 

or more dark minerals. A single specimen o quartz diorite contains 

20 percent quartz, 72 percent plagioclase, 7 percent biotite, a.x i 

percent black opaque minerals. 

The plagioclase grains in all these rocks sow consist of twinned 

albite or scdic oiigociase rims s...rruunding aggregatet of sericite, 

clay, and some epidote. Cliaczoisite commonly occurs on the oorders 

of grains and in veiniets that cut the plagioclase. he pyroxenes are 

commonly pertially altered to chlorite or hornblende or in same speci-

-Jess to both (see fig. IA:). 

The clinozoisite associated with epidote, albite (sad sodic oligo-

clase), sericite, and chlorite is characteristic of the greenschist 

facies of metamorphism. This metamorphic assemblage in the diorites 

and related rocks is the same as that developed in the Happy Creek 

volcanics and is compatible vith the metamorphic grade of the Triassic 

rocks. 

The rocks that are the principal basis for assigning these diorites 

a Jurassic age have not been observed place. They are known only 

from boulders in the Lower conglomerates of the King Lear formation. 

In hand specimen they look much like the diorites described above but 

in thin section they are quite different. They contain 6o to & percent 

plagioclase An lei to 3.) percent original nafic minerals, and
35 '-40 

up to 5 percent black opaque minerals all of which are close to the 
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ligass 24),--Fhotenlerograph of Jurassic &Write showing replacement of 
mums (x) 4 chlorite (ah) and development of hornblende (hb)
crystals La chlorite 

Figure Al.—Photomicrograph of Cretaceous diorite ahowins re of 
colorise* myroxene (pc) by red-brown hornblende (bb 
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percentages listed for the intrusive bodies, but they also contain & 

few percent of interstitial quartz and some zircon and sphene. The 

mafic minerals are nearly completely altered to chlorite and the 

chlorite is quite distinctive in that it is crowded with red iron oxide 

dust. This red oxide was probably produced as a surface weathering 

phenomenon from free magnetite produced along with chlorite during the 

alteration of the mane minerals. The plagioclase in these rocks has 

not been albitized as has that in the intrusive diorites, although 

sericite and clay and occasionally some epidote have developed within 

plagioclase grain boundaries. The absence of clinozoisite and albitized 

plagioclase in these rocks suggests that they have not been subjected 

to the low grade regional metamorphism that has affected the intrusive 

diorites. The alteration exhibited by the diorite cleats in the King 

Lear may well be explained as a combination of deuteric alteration of 

the mafic minerals and perhaps of the plagioclase with later weathering 

to produce the clay, red iron oxide, and perhaps the sericite. 

An age of 135 i 15 million years for the diorite has been obtained 

by means of a lead-alpha age determination on zircon from diorite 

boulders in the basal King Lear formation. This one lead-alpha age, 

the absence of intrusive relations with post-Triassic rocks, the 

metamorphic minerals developed in the rocks (which are lacking in the 

diorites that cut the King Lear formation), and the tact that diorite 

boulders are abundant in the mainly locally-derived King Lear formation 

have been the basis for assigning these rocks a Jurassic age. 
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REGIONAL litETAWRPHIfik 

All of the pre-Cretaceous rocks in the Jackson Mountains contain 

mineral assemtlages characteristic of the greenschist facies of 

regional metamorphism. The Happy Creek volcanic rocks and the Jurassic 

diorites contain albite or sodic oligoclase, chlorite, epidote, clino-

zoisite, and sericite. Original shales in the undivided Fermita-Trias-

sic unit and in the Triassic Ohyllite unit are now generally phyllites 

or jhyllitic shales, and they contain chlorite and sericite as newly 

formed minerals and, in a few specimens, scale plagioclase which may 

or may not represent albitized calcic material. 

Netamorphic structures include cleavage that cuts the bedding of 

the fine elastic rocks at a small angle, b''Zndinage structures, and 

flattened elongated pebbles in the pebble conglomerates (see figs. be 

and 613). The oondinage structures have developed in What vas probably 

originally an interbedded sequence of shale and fine-grained quartzite 

with some limestone beds. The quartzite and limestone beds have been 

pulled apart and ellipsoidal fragments of quartzite and limestone are 

now surrounded by phyllite. The fragments have been elongated parallel 

to the intersection of the cleavage and bedding. The flattening of 

the pebbles in the conglomerates has taken place in the plane of the 

cleavage ai4 the pebbles are elongated parallel to the intersection of 

the cleavage and the bedding. 

The Triassic rocks throughout central Humboldt County and as far 

east as the Santa Rosa Range exhibit the same metamorphic structures 

and contain the seas . Ammorphic minerals of the greenschist facies ss 

those in the Jackrou Noun:tains (Compton, in press; Willden, in press). 



The widespread Tertiary volcanic rocks west of the Jackson Mountains 

limit determination of the western extent of the regional metamorphism, 

but the Permian rocks at the south end of the Black Rock Range recently 

discovered by tsianella and Larson (in pree'‘ do not exhibit metamorphic 

structures, and the limestones in the section are not recrystallized 

although the volcanic rocks contain chlorite. The rocks in the Jackson 

Mountains and the region to the east of the range have probably been 

subjected to more intense metamorphism of regional extent then those 

in eastern Rumboldt County or the area vest of the Jackson Mountains. 

CRETACICUS ROCKS 

Two units of Cretaceous age are shown, on the map. These are the 

King Lear formation and the diorite known to intrude the King Lear. 

Other units of possible Cretaceous age but which will be described in 

the next section on Tertiary and Cretaceous rocks include the Pansy 

Lee conglomerate and a granodiorite intrusive. 

King Lear formation 

The King Lear formation, which consists of locally derived elastic 

rocks, including pebble to boulder conglomerate with interbedded ALA-

stone and graywacke and lenses of limestone, was named for exposures 

on the southeast side of King Lear Peak (Walden, 1956, p. 232-2391). 

The following description has been taken from the paper cited above 

with only minor modifications. 

The King Lear formation, in addition to its exposure on the south-

east flank of King Leer Peak, is exposed vest of the crest of the range 

in the vicinity of Deer Creek Peak, Parrot Peak, and DeLong Peak; near 
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the divide separating the Jackson Creek drainage area from the Trout 

Creek drainage area; along the east front of Trout Creek Spur south 

of Allow Creek; along the west front of the range northwest of the 

abandoned town of Red Butte; on the south is of Rattlesnake Canyon 

at the west front of the reage; along the road to Navajo peak just be-

low the peak; and on the low hills about 3 miles south-southeast of 

Red Butte. 

The formation is thickest at the exposure on the southeast side of 

King Lear Peak but her.: a number of faults with saall displacements 

offset the beds and the section is therefore incomplete. The section 

exposed along the road south of the De n1 mime is the only one that 

has been measured. The best preserved fossils come from the section 

exposed on Cedar Creek just east of Navajo Peak. At this locality 

exposures are poor and the beds are broken by several faults of un-

certain displacement. 

The Xing Lear formation rests on the Happy Creek volcanic series 

at all localities vhere it is exposed except on the south side of 

Rattlesnake Canyon where it rests on folded crystalline limestone of 

the undivided ?erinian and Triassic unit. The limestone has been 

folded into an almost isoclinal anticline with the axial plane 

slightly overturned toward the west. Conglomerate and sandstone beds 

of the King Lear formation, which unconfornably overlie the limestone, 

sixike from N. 30° E. to N. 80° k. but dip fairly uniformly about 

55° SE. At other localities vbare the Xing Lear formation overlies 

the volcanic series the structure of the volcanic rocks is poorly known. 

The King Lear formation is overlain bj dacitic flow-breceiss, rhyo-

lite, and tuffs along the ridge southwest of the divide between Jackson 
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Creek and Trout Creek. These volcanic rocks, which are assumed to be 

Tertiary in *40, strike about H. 30° dip 0-30° Si," and appar-

ently are conformable with the underlying Xing Lear formation. The 

only other place where younger rocks overlie the Xing Lear formation 

is on the north side of Deer Creek Peak where the Pansy Lee conglom-

erate rests on it with uo apparent angular unconformity. At this 

locality the King Lear formation is represented by about 150 feet of 

coarse pebble to cobble conglomerate composed of andesitic material, 

and exhibits a marked contrast with the overlying Pansy Lee conglomerate 

Which is represented by 15:, to 200 feet of pebble conglomerate and coarse 

sandstone composed entirely of quartzite and chart particles. 

The section described in the following three paragraphs is a gen-

eralized section that applies to the outcrop areas vest of DeLong Peak, 

on the south side of Jackson Creek, and on the southeast side of Xing 

Lear Peak. At the other localities the section is less complete. 

The basal part of the Xing Lear formation is invariably a poorly 

sorted conglomerate, composed almost entirely of subrounded to rounded 

cleats of the subjacent rock type overlain by pebble to cobble conglom-

crate with some interbedded red siltstone (figs. 12-15). The conglom-

erates, with the exception of the basal bed at some localities, are 

typically bi-modal. This basal conglomerate unit is 200 to 300 feet 

thick and is overlain by 300 to 500 feet of dusky rod and greenish-

grey to brown siltstone interbedded with greenish-grow to brown sand-

stone and groywacke. Lenticular bodies of light- to lark-any finely 

crystalline dense limestone occur locally in the basal conglomerate 

and the overlying siltstone-sandatone unit. This siltstone-sandstone 

-omit is overlain by about 20Q feet of pebble to cobble conglomerate 
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Pica* 12.-464.1 conglomerate of is Lear formetioe. Light claste 
are diorite, remainder of material has been derived from Sappy 
Creek volcanic aeries 



figure 13.-.Typte6l outcrop of mAatonas of Kish Lear formation 
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interbedded with sandstone, grayvacke, and siltatone, which is in turn 

overlain by an tipper unit of uncertain thickness consisting of inter-

bedded siltstone, graywaeke, and eandstone. Although the major units 

of the King Lear formation persist over considerable distances, many 

individual beds within the four units are lenticular, especially the 

limeotone beds and the conglomerate beds, which in the lowest unit 

are abruptly lentiz:ular. 

'the sandstone commonly contains subangular to rounded quartz, 

chart, feldspar, and volcanic rock fragments, with a small amount (5 to 

10 percent) of finely divided matrix material and here and there some 

detrital hematite grains. The graywacke contains the same constituents 

as the sandstone but the grains are commonly more angular and the matrix 

material is much more abundant (15 to 50 percent of the total rock). The 

red color of some siltstone and a few sandstone beds is due to he 

in discrete grains and as a coating on the other detrital particles. 

come beds in the basal conglomerate exposed on the east side of 

Navajo Peak contain abundant cleats of hematite and some magnetite, and 

the lower conglomerates exposed on the southwest side of DeLong Peak 

contain a few scattered cleats of hematite and magnetite. Thette cleats 

indicate a period of iron mineralisation prior to the deposition of 

the King Lear formation. 

A section of the formation has been measured on the southwest side 

of DeLong Peak and is given in Appendix A. 

The King Lear formation probably was deposited in a fluviatile 

environment that was intermittently the site of fresh-water lakes. The 

lenticular, bi-modal conglomerate beds containing subroundsd to yell 

rounded cleats are typical of channel deposits. The siltstone, sandstone, 



Figure 14..4pecimen of lower eonglomerate of nag Lear formation. 
kost of the cleats are volcanic rock 

Vivre 15.-4peciman of conglomerate user the top or the loves part 
of the King Leer formation. Clasts include *Mesita, diorite, 
silicified volcanic rock, quartsite, and Chart. Large feature in 
right center is hole t rock 



	

and greywacke units are probsoly flood-plain deposits in part deposited 

under oxidising conditions as indicated by the red color of some beds, 

and in part under reducing ccInditions as indicated by the green enci 

greenish-grey color of other oeds. The 11..x:: stuns lenses containing 

the fresh-water fossils listed below were deposited in lakes. 

J. B. lieeside, Jr., of the U. S. Geological L'urvey, has identified 

the following fossils collected from a limestone lens exposed along the 

Cedar Creek road, 6.6 miles west of the Jungo-Iron King mine road. 

USW Collection 251e57 

Musculio2,144 russelli MacNeil 

Mesoneritina sp. 

Asa eff. P. pAsca, mialcott 

Valvatal sp. 

LioRlaco4es1 sp. 

Reesiuie says of the collection; 

"Though this collection lacks most of the species 

that at some localities mark the fauna, and though *11 

of the gastropods were damaged in fossilisation and are 

difficult to stady, I consider the fauna Cretaceous and 

believe it to belong to the middle Lover Cretaceous fauna 

that has turned up at several places in Moved* and is 

widely known in the Xootenai and Cloverly formations of 

the Rocky mountain region. The only description of it 

in Arvada was published by F. S. MacXell (1939) for the 

11;ureka area * * * A much more remote possibility is 

the fauna and flora near the boundary between the Lower 

and Upper Cretaceous found by Longwell. (1949, p. 931-933) 
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in the Overton fanglomerate of the Ruddy Nountains 

neer Las Vegas." 

tlEtik; Collection 26616 from taut 3 miles south of Jackson Creek 

and l miles west of the Jungo-Irun road, in sec. 15, 

T. 39 X., h. 31 is (projected), has been reported on by Are iieesicle 

as follows; 

'Its only well-preserved fossils in this collection 

are the opemula of a viviparoid gastropod Indistinguish-

able from those found at kureku and called by hadieil 

"Scales iowel11 Otalcottr (Jour. Paleontology, v. 13, 

p. 355-36u, 1931). A number of cross sections of gastro-

pod shells snow on surfaces but do not break out and are 

indeterminable. bore of the tiny blebs could represent 

oogonia of charophytes or ostracodes but do not show 

any diagnostic features. I would say the assemblage is 

definitely of fresh-water ori6iu, and for the region, 

must represent the Lover Cretaceous fauna nov known at 

several places beside Lureka.' 

A collection from aboat ).6 mile northwest of the Junction of the 

Jackson k:reak-Iron King mine rood, in otos 35, T. 40 N., R. 31 .6., ham 

been reported on by Mr. Reeside as follows 

"This material * * * shove cross-sections of gastro. 

pods, probable fragments of pelecypods, ostracodes, algal 

masses resembling etrometopors, and ramose bodies suggesting 

a charophyte alga. It resembles, in the types of organisms 

present, associations at other places that are of Cretaceous 

o.!. o not able, however, to identity any of the fossils 
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closely enough to justify or to condemn such a judgment. 

It has to remain a guess, but I would guess the Cre-

taceous assignment to be correct." 

The Crel,aceous fauna found in the zureka area (MacNeil, 1939) 

occurs in the Newark Canyon formation described by Nolan, lierrian4 and 

Williams (1956, p. 69) as consisting "of fresh-water limestone, con-

glomerates that contain both siliceous and limestone boulders, silts, 

sandstones, and grits." As such it is lithologicallI similar to the 

King Lear formation as well as being a faunal equivalent. 

The Cretaceous fossils from the Muddy liountains area were collect-

ed from rocks originally mapped as Overton fanglomerate but since re-

mapped and divided into two formationsof Cretaceous eae and the Overton 

fanglommrate of Cretaceous or Cenozoic age (Longwell, 1949, p. 931-1933). 

The two Cretaceous formations are the Allow Tank formation, consisting 

of a basal eonglomerate overlain by about 30e feet of fine-grained 

deposits which contain the Cretaceous fossils, and the Baseline sandstone. 

Diorite 

Dioritic rocks intrude the Xing Lear formation on the east side of 

Navajo Peak, vest of the Red Butte alms, along Rattlesnake Canyon, and 

along Sharnee Canyon. A dioritic intrusive body, exposed on the east 

side of the range along Post Creek, is included in this map unit, al-

though it does not cut the Cretaceous rocks. Interpretation of an 

aerial magnetic map of the range suggests that all of these bodies 

connect at depth as three of them are shorn to do on section cc', 

plate 2. 

The contacts of the Cretaceous diorite bodies are roll exposed at 
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only a few localities east of Navajo Peak, west of Rod Butte, and south 

of Poet Creek. The diorite generally is somewhat finer grained near 

intrusive contacts. This reduction in grain size (chilling) was not 

observed aloug the contact with the conglomerates of the King Lear 

formation southeast of Navajo Ptak. Here the diorite is uniformly 

medium grained for several hundred feet from its contact. Dikes have 

not been observed projecting into the country rock from these stocks, 

excepting one large dike west of the Red Butte mine. Inclusions of 

country rock have not been observed in the diorite but one large 

block--believed to 'oe a root pendant—of conglomerate is enclosed in 

the diorite south of the Cedar Creek road about one and a half miles 

southeast of Navajo Peak. 

The Cretaceous diorites have exerted only a minor metamorphic 

effect on the rocks they intrude. kudstones of the Xing Lear forma-

tion are more indurated neer intrusive contacts than elseyhere but 

they have not recrystallized. No metamorphic effects were noted in 

the Xing Lear conglomerates or graywackes. LLmestone lenses in the 

undivided Permian-Triassic unit south of Post Creek are recrystallized 

to medium- and curse-grained calcite aggregates near the diorite, 

and the phyllitic rocks in the unit have been converted to hornfels. 

The volcanic rocks of the Happy Creek have not been obviously metamor-

phosed by the diorites. 

The Cretaceous dioritie intrusive bodies have a mineral composition 

much like the pre-metamorphic mineralogy of the Jurassic diorites. They 

also exhibit a vide variation in composition, but it is quite different 

from the variation shown by the Jurassic diorites. Oabbroic facies 

are abundant in the Cretaceous dioritic intrusive. and varieties close 
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to anorthosits are present. Becks containing quartz and potassium 

feldspar are virtually absent. The rocks contain from 30 to 90 percent 

plagioclase, 10 to 65 percent aaflc minerals (pp'oxene in various 

stages of alteration to hornblende), and up to about 5 percent black 

opaque minerels. 

In the gabbro* and diorites the plagioclase is strongly zoned. 

The inner parts of the larger crystals are so completely altered to 

sericite and clay that the composition cannot be determined. The smaller 

crystals are generally fresher and show a composition range from about 

14122, on the rims to An55 in the centers. Some or the crystals thaw 

oscillatory extinction indicating reversals in the trend from calcic to 

sodic compositions outward. The pyroxene, which seems to be entirely 

Await*, is nearly always partially altered to hornblende, producing a 

mottled appearance (se* fig. 11). Chlorite is developed in come sections 

but is not abundant in say. 

In the rocks close to anorthosite in composition the plagioclase is 

zoned, but not strongly so, with the composition ranging from olieoclase 

to sodic andesive. The cores of the plagioclase grains are generally 

somewhat altered to clay and sericite. Orthopyrovems (probably hyper-

*theme) is the only matte mineral. Thome high-plagioclase rocks also 

contain a small amount (about 1 or 2 percent) of potassium feldspar. 

The general absence of definite metamorphic minerals in these 

rocks indicates they were intruded after the regional metamorphism. 

The non-metamorphosed Xing Lear formation, Vhich they auto also stands 

as evidence that the metamorphism took place prior to the intrusion of 

the Cretaceous diorites. 

Bowever„ some specimens of rock collected trots whet were thought 



to -;)e Cretaceous diorites in the field contain sericitized4 elbitic 

plagrioclase and n small amount of clinozoiaite. such samples may 

represent ,41recognised pendants of %%resole diorite or they airy be 

small parts of the Cretaceous diorites subjected to metamorphic stresses 

aufficient4 hub to produce this alteration.. 

The Cretaceous *se of these diorites is based c their crooseutting 

relation with the Xing Lear formation and the absence of crosscutting 

relations with the Panay Lee consAomerate. Admittedly the Pansy Lee 

is not well dated but evidence to be diazussed below indicates it is 

late Cretaceous or early Tertiary. 

Apart from one small gabbro intrusive on the southeast side of 

Blue NOuntain, all the quarts-free pre-Tertiary intrusive rocks ia 

MUMbolidt County are in areas where the intermediate to basic volcanic 

rocks of the Sappy Creek volcanic series and correlative unite are 

widely exposed. The one area in the county where dioritic rocks are 

abundant, the Jackson Atountaiss, ie also the one area where the Nappy 

Creek volcanic series is by tar the most abundant rock. The dioritic 

intrusive body in the Pine Forest Hansa cuts the Sappy Creek vol.canice 

and is is turn cut by gmasediorite. The intrusive in the P',4eblk Noun-

tains shown with a srenodiorite pattern on the zap, is in reality a 

quartz diorite and intrudes a section of metamorphic rocks that include 

much Chlorite schist. This section is probably the metamorphosed 

equivalent of the upper part of the Mimpi Creek volcanics and the lower 

part of the overlying undivided Domain and Triassic unit. 

The apparent prererenc* of the diorites for areas where the inter-

mediate and basic volcanic rocks are exposed. might be taken as evidence 

that the diorites have been formed from the volcanic rocks. Begiomal 



	

strati phis relations indicate that the 20,000 feet or so of Permian 

or older volcanic rocks of central and vest-central MUmbo14t County 

very buried by eomevbere betveen 25, to 40,000 feet of Triassic 

and possibly lower Jurassi,: sediments. It is conceivable that some 

of the volcanic rooks were buried deeply enough to have been recrystal-

lized to rock* indistinguishable from diorite; some of the volcanic 

material me/ even bawl melted and then been intruded into higher 

parts of the section. It is much less conceivable hovever that 

this proace$S would have conveniently taken place sometime in the 

Jurassic end then again in the Cretaceous to account for the two aims 

of diorite in the range. It is particularly diffimat to explain the 

Cretaceous diorites by this mechanism because at the time, or only 

shortly before, the Cretaceous diorites were intruded the Permian or 

older volcanic rooks wire exposed at the surf**e modundergoing erosion 

to produce the Xing Lear formation. 

CREUCEOLIS OR =Man ROM 

Tbo Panay Lee conglomerate and the gra write intrusive body 

have been assigned a Cretaceous or Tertiary ay. The Panay Lee is 

assumed to be the older because it does not contain gramodioritio 

material, although the two units have no mutual contacts. 

Panay Lee coniglowerate 

The Pansy Lee eoeglomerate vas nomad for exposures is see. 1, 

T. 36 N., R. 36 E., and imot. 6, T. 36 11., R. 37 Z., just north of the 

Pansy Lee mine an the north side of the low hills about 10 miles north-

vest of 4Lonemuoca 0111den, 198, p. 23914390. 
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In the Jackson Aoantains, the Panay Lee is exposed ou the north 

side of Veer Creek Peak, on the northeast flank of Xing Lear Peak and 

on the east side of the south end of Trout Creek Swr. The Pansy Lee 

rests on tht Xing Lear formation on the north side of Deer Creek Peak; 

it rests on the Happy Creak volcanic series on the northeast flank of 

King Lear Peak, and on the undivided Permian and Triassic rocks at the 

south end of Trout Creek Spur. The Xing Lear formation is absent at 

the last two localities. At the type locality the Panay Lee (Ionians-

erste rests with an angular unconformity on phyllitic shale correlated 

with the Raspberry formation of Late Triaasic age (Ferguson, )idler', 

and Roberts, 1951). The top of the Pansy Lee conzlomerate is not ex-

posed in the Jackson iNmaal.ns„ but at the type locality it is uneola-

formably overlain by basalt flows and tuffeoeous *hole and sandstone 

that are thought to be late Tertiary in age. 

The basal unit of the Pansy Lee conglomerate is a poorly sorted 

pebble to boulder conglomerate with about one-half to one-third locally 

derived material. At the type locality, the locally derived material 

consists of fine-grained feldspathic quartzite, slate, and shale de 

rived from the underlying Raspberry formation,. In the Jackson Mountains 

the locally derived arterial in the formation consists of andssitic to 

basaltic volcanic rocks, diorite, and sparse slate and feldspathic 

quartzite. The conglomerate becomes better sorted upward and the amount 

of locally derived material decreases to the point where it becomes 

difficult to find. Coarse-grained sandstone is interbedded with 

pebble conglomerate t.hroNaksioet of the section. 

ThK4 exotic chart and quartzite cleats are the most striking feature 

or the formation and they serve to differentiate it from all other 
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conglomerates in the stratigmhic *vim* (rig. 16). The chart cleats 

are light• to dark-gray, green, and a few axe rod or reddish brown. 

Tbe quartzite clasts are dark-gray to almost white, well sorted, finer 

to nedium-aruinc44 and clean. These exotic cleats look very much like 

rocks of the Veiny formation of Ordovician age, the neLrest exposure 

of which is in the north end of the Sonoma Re esst of Wimneru,zea, 

and light- to de rk-colaredl well sorted, clean quartzite and dark 

abort present in a unit mapped as the Leach formation is the Mast Range 

(R. J. Roberts, personal commnication). Zither of these units may 

have been the sok.rce of the Pansy Lee conglomerate. 

A section of the formation exposed on the northeast side of Xing 

Lear Peak has been measured and is given in Appendix B. 

The only fossils thas far Obtained from the formation are some 

indeterminate root-like impressions, so that no precise age assignment 

can be given. The formation cortainly predates the upper Pertiary 

volcanic rocks, which are thought to be no older then Miocene, and 

postdates the Lower Cretaceous Xing Lear formation. The apparent 

conformity between the King Lear formation and the Pansy Lee emelt.. 

erste in the northern part of the Jackson Mountains must be regarded 

as coincidence because on the northeast slope of Xing Lear Peak the 

Pansy Lee conglomerate rests directly on the Nappy Creek volcanic 

series with no intervening Xing Lear formation, and about 3 miles 

farther south the Xing Lear formation attains its greatest thickness. 

It SCAMA ttplitely that the Xing Lear formation could thin to zero 

thickness in 3 miles When the formation is present over a 25.4mile 

length of the range. Also, the King Leer formation hos been folded 

into • tight slightly overturned synolins on the southeast side of 

53 



Fiviv 16.-,i,pecimen of Panay Lies conglomerate. Cleats are all verttite 
and chart except white cleat In loser left part of pieUre which is 
altered diorite 
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Xing Lear Peek, and the Panay Lee conglomerate an the northeast side of 

the pia has at fairly aniform gentle eastward dip. It seems evident 

that the Xing Lear *Conflation vas folded and is -dlezes completely eroded 

before deposition of the Pansy Lee conglomerate. 

iti contomporeneoue unit mmy be the "Paleotoic-pebble conglomerate' 

anconfornably overlain by the Miocene to Pliocene volcani and sedi-

mentary rocks of eastern Nevada and -western Utah reported on by Van 

Houten (1556, p. 2006-2C00. Blie 1i:4:gest& the "Paleotoic-pOble co 

glomerate" and aafsooiated rocks may be correlated vith the Namateh' 

conglomerate of Paleocene or 4arly Boca** age or north-central Utah 

and points out (pip 2W7) that Christiansen had previously swggested 

that similar rocks in eastern Nevada and western Utah Noy be the re-

sult of au fly Cretaceous orogeny. 

Grauodiorite 

: fairly largo granodiorlte intrusive body is exposed on the 

vest side of the range north of Jackson Creek. This body is about 

3.5 miles long and 2.5 miles wide. It intrudes the Nappy Creek vol. 

canies and is not in contact with the ytunger rocks. 

The contact of the panodiorits and the Na3p4( Creek volcanic series 

was examiudd In detail at the north end of the stock northmest or Parrot 

Peak and at the south end in the area north off' Jackson Creek. The south-

ern end of the intrueive body is in fault contact with th Happy Creek 

volcanics. The fault is aarkad by a sone abolA I to 1) feet vide filled 

with crushed ...lcanic rocks amid thin mylonite stringers. Granodiorite 

in the crushed 40Ue forms sliver-lilac blocks, but is not intensely 

crushed. The amount of displacement on the (salt is unknown but is 
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believed to be small because granodiorite dikes from a few inches to 

several feet thick cut the volcanic rocks south of the fault. The 

granaiorite dikes south of the fault has re fine grainedrarans, ex-

cept tha thAnnor dikes 14hiah cre aniformly fine grained. The dikes 

contain inclusions of volcani,z zvck, but the granodiorite immediately 

north cif the felt lacks inelasions; however, some largo boulders of 

6ranodlorite in the :=2;lon 5ottow near the fault contain abundant in 

Granodiarito likes are less abundant at the north end of 

the stock, but the stock :steins abundant Inclusions at places. 

The detamorphic effect of the granodiorite on the Happy Creek vol-

CaAieS was ouch greeter than that of the diorite intrusiyes. The vol-

canic rocks at some places adjacent to the granodiorite have been re 

cryirMs1.11amodto biotite-visits-plagioclase schist*, but generally the 

metamorphic recrystallization hes been an a microscopic scale. Biotite 

is 1y developed near the contact and the plagioclase has been re-

constituted to a Ion malcic variety than that in the non contact 

metamorphosed Happy Creak volosalcs. Spidote and clinosoisite all but 

disappear in the vol ani: rocks although chlorite, 'which was originally 

much more abundant, remains in *onsiderable abundance ss44 at places, 

epidote reins cut the rocks. 

This granodiorite is highly varied in composition (see fig. 17). 

It contains frau 5 to 30 percent quarts, 2 to 30 percent potassiva 

feldspar, 35 to 55 percent pin:10411sec (oligoclase and *odic andesine), 

5 to 35 percent aerie minerals (biotite, hornblende, and chlorite as an 

alteration product of both), and 1 to 5 percent black opaque minerals. 

ii,chs in the interior of the stock, at the ChLLUWimargins of dikes, and 

in the narrow dikes have a high content of quartz and also contain largo 
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ama.:4.ats a potassL-ia feldspar, and contain only small amounts of mafic 

mat4rial that is loftslly biotite it elsewhere includes soma hornblende. 

Rocks frciim tax central Arts 1,114e dikes and, in a bowlersone of the 

atotk several twadred ytatik; wide contain abundant plagioclase and 

bornble4d4 aad anly aural/ p;,:tai)4iwa CQiidsvar. t tono 

comwan14 surrotzaded. 4aterial oorstair,taa ,17115, 14.agioalase„ horn 

oleade, and biotite. PlAgioclase ei,gwegeto. axe ataidant in the gramo-

diorlte whe.:ire inclusions 4rki abitakcat. S006 inclusions have Sharp 

borders bat the borders of others are indistinct. 

Biotite, part of Which is partly chlorltized, is the only magic 

JaJ.neral in rocks vita only 5 to about percent magic nimarels. The 

increase in tot4.1 mac 4inerals beyond. about 10 percent is aco=plished 

by in(xease in the amotint of hornbleode. ThR hornblende is nearly 

always &Item& to some degree s GONIC 44: it is com2letely commerted to 

chlorite or to thlorite-iragnstite Aggregates, same has only t1 borders 

altered to chlorite, and some is merely mottled with non-plc,oehroic 

material that is otherwise czatrently identical with the Lost: hornblende. 

Th vide variation in composition of the granodiorite stock is 

probably due to reaction of the crenaiorite with the intrvided Ham 

Creek volcanic rock. :vidance for this i found, in: 1) the distri-

bution of plagioclase-hornblende-rich material is the border tons Of 

the stock and quartu-potassiom feldspar-rich material in the chtl3M 

marians and in the interior of the stock; 2) plIsactotlase-riob *Aerial 

surrounding inclusions and as segregations in inclusion.bewriag gram-

diorite; and 3) the indistinct btoders of some inclusions. 

The age assienment of the Ersnodiorite is a speculative matter. 

The granodiorite hms not rgone the regional metamorphism that las 
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affected the diorites or the rocks they intrude, and gratodiorits cleats 

are not found in the '.;retaceous Xing Lear formation or the Pansy Lee 

conglomerate. The granodiorite is expGsed within about half a mile of 

the King Leal, and it is highly unlikely that granodioritic clefts 

vould not have been contributed to the King Lear had the granodiorite 

been emplaced prior to the deposition of the Xing Lear. Thus a post-

Laxly Cretaceous age for the granodlorite is fairly well established. 

The possibility of an early Tertiary agg for the granodlorite is based 

on 5 lead-alpha age determinations on zircons from 3 grenodiorite intru-

sives in eastern Humboldt County (H. W. Jaffe, written communication, 

&ept. 1956; T. W. Stern, written communication, Sept. 1959). These 

lead-alpha ages range from 35 4. 14,; to 65 -0. 10 million /ears. 

TERTIARY Rcan 

Tertiary volcanic, intrusive, and sedimentary rocks are widespread 

in the Jackson Mountains. These Tertiary rocks have been divided into 

a total of eight map units that include 2 intrusive :Anita, 2 sedimentary 

units, and 4 volcanic units. The intrusive units are a dacite porphyry 

and a felsite of dacitic composition Which is shown on the :lap as a 

microdacite. Diabase dikes our in the Bottle Creek quicksilver 

district in the northeast part of the range (Roberts, 1943); but they 

have not been shown on the map. The sedimentary units are a silicified 

pebble conglomerate and a unit consisting of shale, water-laid tuff, 

ehaly sandstone, and diatomaceous shale. The volcanic units include a 

predominantly dacite series of flows and some tuffs, rhyolite tuff, 

besslt flows, and rhyolite flows. 

The correlation of the various Tertiary units in the Jackson 
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Mountains with other sections in Mumboldt County is shown on figure 

18. 

Lacite porphyry 

Two intrusive bodies of dealtu porphyry hove been mapped. One 

small body intrudes the King Lear formation just south of Jackson Creek 

in the central part c,f tilt range. A larger body, to the southwest, cuts 

the King Lear, the Happy Creek, and the i'ansy Lee formations. The large 

daaite porphyry intrusive is overlain by flout end tuffs of mainly 

dacitic composition that have been assigned to the oldest Tertiary ex-

trusive unit in the range. 

The decite porphyry contains about 4 percent pheautrysts whose 

length ranges from about 1 mm to 1 cm and 60 pares 1t matrix material 

(see fig. 19). The phenocrysts are plagioclase, quarts, and chlorite-

hematite relicts of amphibole. Under the microscope the rock can be 

seen to contain about 6o percent plagioclese (iodic andesine), 5 per 

quarts, 10 percent relict amphibole, and about 25 percent finely 

divided low-birefrinont mtrix material. The plagioclase *boss a 

nearly complete gradation in grain size from are to 1 cm in length. 

The larger phenocrysts have a narrow rim with lower extinction angle 

than the inner part of the crystal, but moat of the phenocrysts are 

unsoned. The larger crystals also show alteration of their inner 

parts to clay. The quart: phenocrysts areedbuyed and roun„,A4, a 

feature lacking in the other crystals. 

The dacite porphyry hes been assigned a Tertiary age because it 

intrudes the Pansy Lee conglomerate, and because dacitic rocks are 

abundant iu the Tertiary section is most of lUmboldt County (dilldsa, 
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flames 1,...--6pecimen of tacit* porphyry Intrusive. 
Scale Is in inches 
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Figura W.—Specimen of Ttrtiary conglomerate. Most of the elssts have 
been derived from the dealte flow wilt. Seale is in Inches 
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to press). It is overlain 1:1 the dacitic flow unit which is believed 

to be the oldest Tertiary volcanic unit in the range. 

iUcrodaeite intrusives 

The rucks shown on the map as aicrodAcite occur as dikes, sills, 

Auto, and small stocks intruding the Happy Creek, volcanics, the King 

Lear formation, and the Pansy Lee conglomerate. These rocks, which 

have been recognized only in the north half of the range, am near+y 

white and ay fine grained that no ,minerals can be identified in hand 

specimens. 

The dikes generally trend northerly and several can be followed 

for more than a mile. Onigy the larger dikes are shown on the map; 

several smaller ones cut the Xing Lear north of Jackson Creek and 

one is present In the Vappy Creek volcanic' just east of the Iron King 

Only one sill has been shown on the map, and this body intrudes 

the Xing Lear east of the mine symbol on the north fork of Jackson 

Creek. 

The plugs and amall stocks range in size from a quarter of a mile 

long by en eighth or a silo wide to a little over a mile long by hell 

a mile vide. Dike-like alio-A/yes extend south from the plug on the 

east side of Parrot Peak as the one at the head of the north fork of 

Jackson Creek. 

gven the largest of these intrusive* bas exerted no noticeable 

metamorphic effect on the intruded rocks. 

The microdacites oo,4sin about 7C to 84:: percent plagioclase, 20 

to 25 percent quartz, about 5 percent of potassiva feldspar, and 
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virtually nothing else. ihe plagioclase WS identified as such by stain-

ing techniques and it was determined to have an index M' refraction 

greater then bal'Atm; the rock is so fine grained further determinations 

could not be =ade. 

The ihicrodacite intrusives have i.xecn nseicned e Tertiary age be-

cause on szali plug cuts the ?may Lee con6lcmerete. Their age with 

respect to the other Tertiary units is not trovn, but, because of their 

dacite composition, they hare: been shown es the same age e.s the dacite 

porphyry intrusives. 

petite flows 

The dacitic flow unit is ex nosed from Jackson Creek southward 

along the ridge vest of the Jango-Iron Xing mine road for about 4 miles. 

It rests an the King Lear formation, apparently conformably, and on the 

dacite porphyry intrusive. It is covered on the east by alluvium. 

The u. it consists mainly of dacite flows but also inciAes some 

flow-banded rhyolite, some silicified tqff, and some thin sandstone 

and mudstone beds. The tuffs and sedimentary rocks occur in the upper 

part of the exposed section. The unit is about 2,500 feet thick. 

Thc volcanic rocks (flows and tuffs) generally contain between 

3o to 70 percent identifiable cryetals or foreign rock incl.Asions in 

a microcryptocrystalline matrix.. The crystals include plagioclase 

(oligoclase and sodic andesine), quartz, hornblende, and biotite. 

The quarts crystals are .1sually rounded and embayed. The hornblende 

is a dark-brown strunfvly pleochrmie variety. In some specimens the 

biotite or hornblende (the two rftrely octnir together) is partially 

altered to chlorite. The plagioclase conimonly shows alteration of the 
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.%,,ntral parts of the crystals to clay and some sericite. Rock fragments 

ere abundant in tht tqffe and are also found in some of the flows from 

the lower part of the sequence. These rock fragments include shale, 

Oariic volcanic rocks, glassy volcenics, come chert, and some gram-

diorite. 

The dacitic flaw unit is Llelieved to the oldest of the Tertiary 

volcanic units beta. use decttic material much like that in the flow Anit 

occurs in the lower part of the next younger map ,nit„ the tuff, and 

the tuff unit is overlain elsewhere 1-/asalt with intercalated sedi-

mentary rocks that can be dated by weans of fossils. The basalt mid 

intercalated sediments pre - , well estetlished sequence.;Trt of e fair14 

Th4: decitic flow is probably of pre-Piildle Micicene age as is 

indicted in the nrtiery corrtlation diagram (fig. 18). 

Tuff unit 

An unnamed tuff unit is exposed in a Imre axes. it the southeast 

part of the Jackson Mou.ntains sad in a mach smaller area in the south-

central part of the range. '.ithin the arta of plate 1 the only con-

tacts of the tuff tinits with older rocks are faults, but about one 

mile south of the map area it rests on the „i.ndivided Permian said 

Triassic unit, The tuff is overlain by basalt and ttw emdimontary milks 

that are interlayered in the basalt in the ceutra.i part of the south end 

of the range. The er/posed aection of the t:ff is on the order of 1,200 

feet thick. 

Some da,'tic rocks similar to those in dacite flow unit ore 

exposed in the lower ?art of the exposed section or tuff in the north 

part of the large outcrop erea. The bulk of the unit, however, is of 

quartz latite to rhyolite composition. 
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The few specimens of the tuft that were examined contain about 

percent crystals and a few limy siltstone fragments in a microcrypto-

crystalline matrix in which a few shard-like structures can be seen. 

Most of the crystals were ground away in preparing the slides but they 

include quartz, microcline, chlorite relicts of pyroxene or amphibole, 

and clay relicts of feldspar. Sodium cobaltinitrite staining indicates 

that much of the finely divided matrix material 1$ potassium feldspar. 

The tuft unit is believed to be younger than the dacite flow unit 

because of the dacitic material in the lower part of the tuff, and it 

is known to be older than the basalt unit. It can be assigned t 

Tertiary age rather confidently because of its stretigrsphic position. 

Conglomerate 

A silicified pebble conglomerate completely surrounded by alluvium 

is exposed on a low hill east of Trout Creek about 2 miles south of 

the junction of the Jackson Creek-Iron Xing mine road. This conglomerate 

is composed almost exclusively of rounded pebbles of dacitic and rhyo-

litic volcanic rocks some of which are identical to rocks exposed in 

the &mite flow unit a short distance to the vest (see fig. 20). The 

pebbles have been firmly cemented together by silica but not all the 

pore spaces have been filled. The high degree of sorting of the con-

glomerate suggests it had its origin as a beach or off-shore bar in a 

Tertiary lake. 

The conglomerate would probably not merit designation as a separate 

map unit if it had not been recognized elsewhere, but it is much like 

some rocks exposed on the vest front of the Kamm )fountains just south 

of the Jackson kountains. The rocks at the vest front of the Kama 

kiountains consist of several hundred feet of pebble conglomerate, sandy 
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pebble conglomerate, and conglomeratic sandstone all of which are 

composed principally of volcanic cleats. The prominent cliff at the 

range front northeast of Sulfur is a silicified pebble conglomerate 

much like the one described above. Nevada's only currently mined sulfur 

deposits are developed in these conglomerates. 

The conglomerate, because it contains material much like that 

previously assigned a Tertiary age, must be of Tertiary (or later age; 

and because it lacks basalt cleats it is probably older than the basalt. 

Basalt 

Basalt extends in discontinuous patches along the east aide of the 

range from one end to the other. On the west side of the range it is 

not exposed north of 2 mall hills about 2 miles north by northwest 

of the Red Butte mine. It is also exposed in several low hills east 

of the range front and at the west front of a broad terrace In the 

southwest part of the map area. An aerial magnetic map of the range 

indicates that the basalt along the northeast front of the range ex-

tends at least 2 miles east of the alluvium-bedrock boundary with only 

a shallow alluvial cover. 

At various places in the range the basalt rests on the Nappy Creek 

volcanic series, the undivided Permian and Triassic rocks, the King 

Lear formation, the Jurassic and the Cretaceous diorites, and the 

Tertiary tuff unit. Basalt also rests on the Tertiary sedimentary 

unit in place., but the sedimentary unit is actually interbedded with 

basaltic rocks, so that in some places basalt rests on sediments and 

elsevhere the aedimate rest on basalt. The basalt unit is overlain 

by rhyolite in the northeast part of the range. The basalt unit has 
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a variable thickness but locally it is at least 600 feet thick. 

The lowermost part of the basalt unit is a distinctive porphyritic 

rock that is exposed at the north end of the range, in the southwest 

part of the range, and on the terrace vest of the south end of the range. 

The distinctive appearance is caused by strongly toned plagioclase 

phenocrysts up to 2 inches long, 1 inch vide, and about two-thirds of 

an inch thick. The phenocrysts commonly make up from 15 to 20 percent 

of the rock and show crude parallel alignment. The plagioclase Ammo-

crysts are complexly zoned with multiple alterations of calcic and 

sodic varieties, they are also crowded with microcrystalline incl4sions. 

Their composition is thus difficult to determine but ranges from at least 

as calcic as An 0 to at least as sodic as Ann. The phenocrysts are wet 

in a matrix of unzoned *odic labradorite (es determined by maximum ex-

tinction angle), with olivine, augite and probably pigeonite, and black 

opaque minerals. The rock contains from 43 to 6o percent plagioclase, 

from 5 to 15 percent olivine, about 3,:) percent pyroxene, and 3 to 6 

percent black opaque minerals. The rock is wholly crystalline and 

usually rather dense. Vesicles, where they occur, are commonly partly 

filled with calcite. 

The basalts higher in the section are generally non-porphyritic 

or contain only scattered small augite phenocrysts in a black dense 

matrix. Most of them are intermediate between basalt and andeoite in 

composition, containing calcic andesine as the plagioclase and gener-

ally less than 50 percent aspic minerals. - ame very sImiler rocks 

from the Osgood Mountains quadrangle (Mott and 4111don, report in 

preparation) have been analyzed and they contaon about 58 percent 

Si02, 16 percent A1, 1, 6 percent total iron, 8 percent Mg0+Cao, 
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and 6.5 percent total alkalies. 

The sedimentary rocks laterlayered with the basalt contain fossil 

leaves and diatoms, but no fossil collections have been made from the 

unit within the area of thin report. A collection of diatoms from 

about a mile south of the area has been assigned a late middle Miocene 

to early Pliocene age by K. E. Lohman, and fossil leavea from identically 

appearing rocks elsewhere in Humboldt County give the same age range 

(Willden, in preas). A Miocene to early Pliocene age seems to be fairly 

well established for the basalt. 

;,iediaientary rocks 

Tertiary sedimentary rocks consisting of shale, water-laid tuff, 

shaly sandstone, diatomaceous shale, and bedded opaline chart, are 

abundant in the south end of the range and are exposed in the Bottle 

Creek quicksilver district. Thin sedimentary units are present at 

places in the basalt from Bottle Creek south to Cedar Creek, but have 

not been shown separately on the map. 

The sedimentary rocks are interlayered with basalt although at 

some places, probably owing to an irregular pre-basalt topographic 

surface, they rest on pre-basalt Tertiary rocks. The sedimentary 

rocks attain a maximum thickness of about 40e feet vest of the south 

end of the range. At other localities they are much thinner. 

The sedimentary rocks are generally light buff to white, fine 

grained, and except for acme water-laid tuffs, thin-bedded. The 

diatomaceous shale locally becomes nearly pure diatomite and commonly 

has been converted to bedded opal. 

The sedimentary rocks have been dated, as noted above, as late 
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middle Miocene t early Pliocene. K. E. Loden has reported on a col-

lection from about a mile sowth of the area of this report (written 

communication, May 195d), as follows: 

"This freshwater diatom assemblage is dominated by 

pelagic species suggesting that the lake in Which they 

were deposited may have been either fairly deep or that 

the water was too turbid to allow light to penetrate in 

sufficient strength to the bottom Where a bottom living 

assemblage could prosper." 

Er. Lohman's report 16 reproduced as Appendix C. 

At other localities in EtAmboldt County identically appearing sedi-

mentary rocks, which contain fossils of the same age or range in age, 

occur intercalated with ehyolitic rocks or between rhyolite and basalt 

with either basalt or rhyolite below the sediments (se. fig. 18). 

Ithyolite 

The rhyolite is exposed only in the northeast part of the range 

where it rests on the Happy Creek volcanics, the undivided Permian and 

Triassic rocks, the Tertiary basalt, and the Tertiary sedimentary rocks. 

Dwelt, flow breccias occur at the base of the rhyolite unit on the east 

side of Buff Peak, but elsewhere it consists mainly of rhyolite flows. 

The unit is about 1,5Q0 feet thick. 

The dacite flow breccia (see fig. 21) it the base of rhyolite 

contains abundant large fragments (up to if inches) of chart, hornfels, 

fine-grained qaartsite, and some limestone in a &exit. matrix. The 

matrix consists of quartz, plagioclase, chlorite relicts after biotite 

sad amphibole. Zpidote and calcite occur as secondary minerals in the 

rock. 
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Figure 21.--8peoinsa of &mit* flow-breccia from 1)416.1 part of Myolite 
section itb Bottle Creek quicksilver district. mite streaks are re-
flections ti'v water covertag sp./amen. :;cale, is in inches 



	

Tbs rhjolite flow mcks contain quartz, uanidine, biotite, and 

plagioclase in a cloudy partially .vitrified glaesy matrix. Moat 

of the la artz crystals tire rounded 'Ind some are *obeyed. The sanidine 

is also partially rounded and embayed. The plegioelase crystale are 

skeletal with glassy material inside the crystal °Alines, Crystals 

make up only about 15 to 20 percent of the rock. 

The rhyolite is the jounaest Tertiary unit in the rane. rt 

probably correlates with some part A' the thick uequence of rhyolitic 

to dacitic rocks exposed in the upper part c.)f the Tertiary section 

at several places in Humboldt County (see fig. 13); but exact cor-

relation is diffic..at to :tee because at most other plecea this silicic 

part of the Tertiary section is composed principally of welded tufts. 

4tuATERuity rime m 

Three Alits of ,,aaternary or probable ,‘Aternexy Age have oeen 

shown on tae map. These are from oldest to youngest: gravel depouits, 

older rand c:.inger alluvium. Of theue the yo',4iger alluvt2m 

covers by fax the greatest area. 

Gravel 

Gravel mounds apperently produced in some earlier Geomorphic -.:ycle 

are present at two places in the southern Art of the map area. Both 

of these mounds are compose:41 of angular to subroJnded cleats of locally 

derived meterial, but with yell over half the cleats derived from the 

Tertiary tuff unit. The clefts exhibit a vide range in size but cobble 

size cleats are most abundant. 

Tbe emsularity of the cleats and the general ,00r sorting: sq6gest 



	

	

	

	

that these gxaval mousids arerumuauts u alluvial him that predate the 

present ph/I:logo:Alio expression 0: the range. 

Older alluvium 

Thu cilder sllavium includes the disaected alluvial fan deposits 

along ';grhAlk, Lior east aide of the rauge and parta of the west si4e, and 

the alluvial co-ver i.x 6C40 upland valleys. 

The older 6114v/um is for the 4,o!4-k, pext, poorly sorted subaug4lar 

to subrouaded aand to co-ob. gravel. Tht coarser material is found 

high on the a11%,vial faus akba the tie material low ou the fans, 

Iht. ;ens aave all &eau dissected, ead the reset day pereaniel 

streams occuw chisatiels cut in tans. The dosencuttiag, in most 

awes, appears to have 'oeguu at the -apper tcrraeo or Lake Lahontan 

or a terrace Lear the Ayper level (see fig. 22;, sad has extended 

beadward. 

, owVu-cut tent ea are preaaat in the older./arve other UAL' J 

alluvium iu ape aoutheast part of the Am**. nese twerps mark the 

etens,ona o; faults from the bedrock areas iiithe ruage. 

Younger alluvium 

Yo alter alluvium consisting of Lake Lahoutan sediments eurrouads 

the &La:oak csms or the Ja4ksou Vdowatalus. ',le younger ulluviw also 

inal,Was the material in the stream chaubels eutreiw.hd in 

thew ial rat.s. contact Loetveen tha younger acid wAler 

is gencrally drawn at the highest recogalaable terrase of Lake Lahoutan. 

The ,our4er alluvium Inalgdes fine slit on the playas ou tooth sidae 

To 

https://eutreiw.hd


Figure 22.--Dissected alluvial fans * the wet side of the Jackson 
Aountains With of McGill Can 
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of the range, lake shore deposits such as well-sorted pebble bars and 

spits, stream gravels, and some wind-blown send. The younger alluvia 

is generally much finer grained than the older alluvium/ except in the 

former shore areas of Lake Lahontan where the younger alluvium includes 

reworked fan material and in the bottoms of the present stream channels. 

5TRUCTURE 

General statement 

The structure of the Jackson hountains is of considerable signifi-

cance in deciphering the struct,..tral history of the Great Basin, because 

this range is one of very few areas where late Mesozoic rocks are pre-

sent to record the late kesozoic and early Cenozoic structural events. 

In addition to the late Nesozoic and early Cenozoic orogen, recorded 

in the rocks of the range, at least one and perhaps two or more pre-late 

Mesozoic periods of deformation have affected the range, mad it has 

been subjected to a lung period of adjustment to vertically directed 

stresses in late Tertian to Recent time. 

At least four periods of intense orogenic activity characterized 

by the development of tight folds and thrust faults have affected much 

of north-central Nevada (Roberts, and others, 1956, p. 2650-55). These 

orogeni periods include the Antler orogeny of late Devonian to early 

Pennsylvanian age, Which predates the rocks exposed in the Jackson 

Nountains; a Permian orogeny, the effects of which are rather obscure 

in the Jackson Hountalos, a Jurassic orugeny, which is responsible for 

part of the deformation and virtually all of the metamorphism of the 

rocks in the range; and the late Cretaceous to early Tertiary orogeny, 

whiff is responsible for many of the structural features of the range. 
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These repeated periods of deformation have undoubtedly produced a com-

plex structural pattern in the Jackson 1.- ountalus but much of the com-

plexity is lost in the massive eAd generally featureless Happy Creek 

volcenic series. 

Yolds.--The vari.oam periods of deformation in the Jackson pa.oun-

tains have produced a few large folds that axe shown on the map or 

sections and many smaller ones, too small to show. Tht amaller folds 

have been recognized in most of the rock units and include drag folds 

associated with faults, dome -like folds produced by intrusive bodies, 

and small isoclinal folds in the phyllitic units that may be related 

to anrecognized overriding thrusts or may be drag l'olds ou the limbs 

of larger folds which at most places likewise have not been recognized. 

The axial planes of these email folds are inclined at many different 

angles and have a random trend, except that the isoclinal folds in the 

unnamed phyllite anit of Triassic age geuerelly trend about N. 7JO E.21 

o
and dip from 3u to 7Qo X . The larger folds trend north-northeast and 

the axial planes recognized in the undivided Permian and Triassic unit 

and is the Cretaceous rocks are vertical or nearly so. 

Faults.--Faults were ,Lndoubtedly developed in most of the periods 

of deformation but nearly ell those shown on the map cat Cretaceous or 

younger rocks. Faults wholly within the monotonously similar rocks of 

the Happy Creek volcanic series or the undivided Permian and Triassic 

rocks are particularly difficult to recognize. Aost of the mapped 

faults are high-eagle faults with essentially dip- slip displacement 

j Incorrectly reported as N. 0 N. in Willden, 1958, p. 2396. 
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but one discontinuous thrust fault, the Deer Creek thrust, has been map-

ped through such of the length of the range. The fault that forms the 

south limit of the Pansy Lee conglomerate at its exposure on the north-

east side of King Lear Peak appears to be a strike-slip fault and may 

be a tsar fault related to the Deer Creek thrust. 

Range-front faults are conspicuous only along the vest side of 

the range in the vicinity of the mouth of Alaska Canyon. Th abrupt 

west front or the northern t* -thirds of the range w.Aggests that much 

of it may be controlled by a fault. 

Pre-Triassic deformation 

Pre-Triassic deformation in the Jackson No4ntains is difficult to 

establish. The Antler orogeny of late Devonian to early Pennaylvanian 

age can hardly have affected the rocks exposed in the range if their 

admittedly tentatiYe age assignments are correct. The Permian (pre-

Xoipato) orogeny, whose effects are particularly noticeable in the 

Nast and Tobin Ranges (Roberts and others, 1958, p. 2654-55), however, 

has probably had some effect on the older rocks of the Jackson isioun-

tains. Structures produced during a Permiaa =wow have not been 

recognised, but the conglomerates and other elastic sediments in the 

lower !Art of the undivided Permian and Triassic unit are evidence 

of nearby positive areas. 

The Permian ;woefully in the East Range was characterized by the 

development of north-northeast-treading folds the axial planes of 

which dip westward (Auller, Ferguson, and Roberts, 1951). This folded 

terrane was so extensively eroded in Permian time that nearlx the en-

tire Inekip formation i* missing beneath the Xbipato formation in the 
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north part of the East Range (Formosan, ail ler, and Roberts, 1951). 

trosion of such a terrane, exposing rocks like the Inakip, may account 

for the conglomerates in the undivided Permian and Triassic unit which 

are composed mainly of chart and quartzite pebbles. 

kre-4;retaceous de:ormation 

The effects of pre-Cretaceous post-Permian deformation in the 

Jackson Nountains can be identified with considerable confidence, 

although only a few structures can be assigned such an age. These 

effects include the nearly universal regional metamorphism of the pre-

Xing Lear rocks, the tit fold in limestone assigned to the undivided 

Permian and Triassic unit beneath the King Lear formation at the mouth 

of Rattlesnake Canyon, and possibly the folds in the Triassic phyllite 

unit, which are best exposed south of the map area. The intrusion of 

the diorite stocks probably can be regarded also as related in same 

fashion to the deformation. 

The stretched-pebble conglomerates in the andivided Permian sad 

Triassic ::nits (see riga. testi and 8b) are regarded as evidence of com-

pressive deformation, Which was probably contemporaneous with the 

metamorphie recrystallisation of the other rocks. The stretching, 

which was accompanied by marked flattening, may have been accomplished 

by crystal gliding or iractore dislocation of the pebbles, but in 

either case the pebbles now show no fractures. The absence of 

fractures contrasts sharply with the stretched-pebble conglomerates 

associated with the Deer Creek thrust (see fig. 26), in which the 

fractures along which gliding has taken place are clearly visible. 

The absence of fractures in the pebbles of the older conglomerates is 
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believed tc indicate that the deformation was accomplished alder much 

greater load. The quartz veinlets visible in the photographs may be 

related to the later thrusting or to some other post-metamorphic 

tectonic event. 

The metamorphtmm exhibited by all the pre-King Lear rocks is 

recognized in the Triassic rocks as far east as the Santa Rosa Rengp 

(Campton, in press). The Tertiary volcanic cover to the west hides the 

greenschist facies metamorphic rocks to which the: Jackson Nountains 

rocks belong but probable nschist facie metamorphic rocks are 

present in the northern Sierra Nevada (10k...rrell and Proctor, l946). 

be boundary of low-grade metamorphism of the Triassic rocks swings 

abruptly tA, a nearly east-west line some distance south of Winnemucca 

and then swings southward on the west side of the Numboldt Range (R. L. 

4allace, oral communication). 

Fo1.-.4t least one small fold caa be dated as definitely pre_ 

Cretaceous and post-Permian. This fold is a nearly isoclinal anticline 

with a vertical axial plane in limestone beds mapped as part of the 

-Individed Permian and Triassic L.nit at the mouth of Rattlesnake Canyon. 

The King Lear formation is i.mconformable on the limestone indicating 

that the folding pre-dates the King Lear. 

The folds in the Triassic phyllite unit along the east front of 

the range south of the may area me4 also be pre-Cretaceous but positive 

evidence of their age is lacking. Their east-northeast trend and uni-

versal overturned character contrast markedly with the vertical 

north-northeast-trending folds in the rest of the rani."' The King 

Lear formation is involved in these nearly vertical folds (see fig. 23) 

and provides evidence that at least same of the folds with vertical axial 

plane* are Cretaceous or younger. 
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The large folds in the renje involving only the Permian and Triassic 

rooks (see pl. 1 and sets, A4t' and C-C' of pl. 2) are generally tighter 

folds than those involving the Cretaceous rocks and for this reason 

might be assigned a pre-Cretaceous age. 

Faults.--Faults of definite pre-Cretaceous age have not been recog 

nized in the range, but there is some indirect evidence that thrust 

faults of possible ?re-Cretaceous age are responsible for the present 

distribution of same of the units in the range. The change of strike 

of the metamorphic facies in north-central Nevada lends stele support 

to the supposition that large-scale post-Triassic thrusting is respon-

sble for the distribution of various late Paleozoic and Triassic 

formations in the East, Tobin, and Sonoma ranges (Roberta and others, 

1990, p. 2654-55; Ferguson, MUler, and Roberts, 1951). Zvi dence of 

post-Triassic thrusting, of undetermined magnitude but probably with 

atleast several miles displacement is found in the anomalous fold 

pattern of the Triassic phyllite unit in the southern part of the 

Jackson Nountains. The folds in the phyllite, which are common but 

not large, tread *bout N. TOu E. and their axial planes dip from I.;° 

o 
to 70 IN. with the folds generally close to isoclinal. The major 

told axes in the northern part of the range trend about N. 300 E. and 

their axial planes are vertical or nearly sc. The phillite -mit is 

separated from the older roars by Tertiary volcanic rocks and by a 

high-angle fault south of the map area, but the phyllite may have been 

thrust on the older rocks with the thrust contact hidden by Tertiary 

volcanic rocks or with later high-angle displacement Llong the surface 

trace of the thrust. The abrapt eastward swing in the strike of the 

metamorphic facies is the chief reason for considering the phyllite 



to be on the upper plate of the hypothetical thrast. 

Intrusive activity.--The Jurassic diorites in the mace are not 

foliated telt they are metamorphosed to the Seale 1:)w-ra4e facies as 

the other pre-CretaceoLs rocks in the range. If the metamorphism and 

compressive defurartion were contemporaneous the diorites meat have 

been intruded and crystallized prior to the compressive deformation. 

Had the diorites been still crystallizing when the deformation took 

place, it is likely thet s.)me preferred orientation wovad have been 

imparted to the crystallizing rc)cks 

Cretacetne sad early Tertiary deforiLatlon 

The Cretaceous and early Tertiary deformation of the Jackson 

Mountains is important to the ::marveling of the complex structural 

history of north-central Nevada. A major ore ex consisting of 

several pulses or phases through Cretaceous and early Tertiary time 

has been assumed to have affected all of the Great Basin (Nolan, 1943, 

p. 173-178), but this orogen*, cnn be definitely dated in on4 a very 

few nreas. hooter the effects of compressive deformation visible in 

the Great Basin ;11.6ht be assigned to the Permian or probable JJrtssic 

orogeni:: phases if it were not for such areas as the Muddy Mountains 

in southern Nevada (Longwell, 1949), the Jackson Mountains, and the 

Eureka milling district (Nolan, kerriao, and Williams, 1956) where 

Cretaceous rocks are present to record the effects of Cretaceous and 

Tertiary deformation. 

The late MOSOMAC and early Tertiary orogenic pc:iod in the Great 

Basin province et a !thole wee characterized by first the development 

of folds followed by thrust faults some of which on the east side or 



the province mast heve moved may miles. This sevence of structural 

events is repeated in the Jackson Nountains. 

Polds.--The King Lear formstion has been folded into a tight 

northeastward-plunging syncliae on the south side of King Lear Peak 

(see fig. 23 and pl. 1) and into a gentler syncline east of Navajo 

Peak (se* fig. 23, sec. A-A'). This folding predates the deposition of 

the Pansy Lee comglomerate which has * Ilniform 25° eastward dip only 

3 miles north of the tight fold in the King Lear formation on the 

south side of King Lear Peak. These two folds in the Xing Lear are 

the only folds that can be definitely dated as Cretaceous, but their 

general parallelism wIth the maj,Jr folds in the Triassic and older 

rocks and the essentially vertical axial planes of the 2 sets of folds 

suggest that the major folds in the Triassic and older rocks may also 

be of Cretaceou age. 

Faults.--One extensive thrust fault and many high-angle faults 

have been recognized in the range. The thrust fault, which has been 

named the Deer Creek thrust, belongs to this late Mesozoic and early 

Tertiary orogenic period, but most of the high-angle faults are diffi-

,zult to date. 

Many of the high-angle faults involm the late Tertiary rocks and 

thus are late Tertiary or younger, although scores late Tertiary or Recent 

displacement has probably taken place on older faults. Other high-angle 

faults involve only pre-Tertiary rocks and some of these are probably of 

late Mesozoic or early Tertiary age. 

A north-trending fault in the King Lear formatio. on the eset side 

of Xavajo Peak terminates against intrusive diorite on the south and is 

cut off on the north by a fault that is in turn cut off by a high-angle 
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fault involving late Tertiary basalt. The two pre-basalt faults cut 

two other faults involAng the King Lear formation. The tour faults 

involving only the King Lear or older rocks can all be regarded as of 

Cretaceous or early Tertiary age. Other faults involve rocks no younger 

than the King Lear or Pansy Lee formations but their age with respect 

to the late Tertiary rocks cannot be established. 

Deer Creek thrust.--Tbe! King Lear formation and the Away Lee 

conglomerete have been overridden by the Raspy Creek volcanic series on 

a thrust ;beet that can be traced over t 25-mile segment of the range. 

This thrust has been named the Deer Creek thrust for excellent etxposures 

on the north side of Deer Creek Peak (fig. 24). The southernmoet ex -

posure of the thrust is at Rattlesnake Canyn OR the at front of the 

rang* near the southere boundary of the map. A small klippe of the 

Happy Creek volcanic rocks rests on the King Lear formation on Cedar 

Creek east of Navajo Peek (section A-A's fig. 23). The thrust is also 

exposed on the southeast flank of King Leer Peek (fig. 25), and it can 

be traced from the southwest side of DeLong Peak to the north side of 

Deer Creek Peak, a distance of about i miles. On the west and north 

sides of Deer Creek Peak the thrust overrides both the Pansy Lee con-

glomerate and the King Lear formation. The relation of the thrust and 

the Xing Lear formation is shown in sections A,A' and 8-8' figure 23, 

and A-A' plate 2. 

The rocks immediately below the thrust are commonly sheered, end 

stretched-pebble conglomerates (see fig. 26) have been produced at sone 

places. The stretched-pebbles produced by the thrust appear gAte 

different from those in the conglomerates of the undivided Permian and 

Triassic unit (see figs. 8 and eb). Fractures along which gliding has 
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Figart 24.--Wer Creek thrust ou the north site of Deer Creek Peak 

Flare 25.--Deer Creek thrust oi. t slioth side of Xing Lott eel* 
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Figur* 26.--Epecimen of stretcaled-petoble conglomerate from King Lesx 
formation belov Deer Creek thrust south of Rattlesnake Cavan. 
64ale is in inches 



 

 

taken place are still clearly visible in the stretched-pebbles due to 

the thrast. 

The volcanic rocks on the upper plate or the thrust are cut by 

innumerable, more or less rnndomly oriented slickensided surfaces. 

serpentine and calcite are commonly developed on the slickensided sur-

faces but otherwise the rocks lack evidence of sheering or recrystal-

lisation. 

The Tertiary volcanic rocks widely exposed in the range are not 

involved in the thrusting. Thus the thrusting predates the TertiaryY 

olcanic rocks, and post-dates the deposition of the Pansy Lee con-

glomerate. 

The dip of the thrust plane provides no information about the direc-

tion of displacement becauas the plane dips east in the northern part of 

the range, northwest on the southeast flank of Xing Lear Peak, east 

under the klippe north of Cedar Creek, and south at Rattlesnake Canyon. 

These apparently mous dips on segments of the thrust plane may be 

due to folds produced by continued action of compressive forces after 

the thrust ceased to move or they may be a result of tilting by essen-

tially vertical displacement on late Tertiary faults. However, the 

direction of displacement on the thrust is shown by a dreg foId observed 

in the King Lear formation on the south flank of Xing Lear Peak (section 

B-W, fig. 23). On the vest limb of the syncline south of the thrust, 

conglomerate beds of the Xing Lear strike from X. 150 S. to N. 300 E. and 

_dip about 5uo st., but the beds underlying the thrust have been overturned 
k5° 

and dip about W. with a S. 1,0 X. strike. This dreg shove that the 

relative movement of the upper plate vas Cron west to east. 

The amount of displacement is not known but la thought to be small 



because all the rock units involved in the thrusting are part of a 

compatible sequence. 

Intrusive activitj.--The Cretaceous diorites were emplaced atter 

the folding of the Kin4i; Lear formation and after the development of at 

least some of the high-angle faults involving the Xing Lear formation. 

Their age with respect to the thrust faulting or the deposition of the 

Pansy Lie conglomerate is unknown. The Pansy Lee contains some dioritic 

pebbles, but these pebbles could have been derived from the Jurassic 

diorites. 

The time of emplacement of the granodiorite stock is unknown. It 

has not contributed detritus to the Cretaceous or Tertiary conglomerates 

exposed in the range, and has not been involAed in any known faults ex-

cept possibly the range bounding faults. 

Regional eipificence of late Cretaceous aad early Terttark orogeny.--

M.,uch of the deformation of the Triassic rocks in north-central Nevada 

might better be assigned a late Cretaceous or early Tertiary age than a 

Jurassic age as it has been assigned in the past. 

The Jurassic age of the northern Nevada orojeuy has been based on 

comparison with the well-dated Jurassic thrusting and folding of the 

Hawthorne sad Tonopah quadrangle* (Ferguson sad Mailer, 1949), and on 

the fact that the thrust plates involving Triassic rocks have been 

cut by granodlorite intrusive bodies (Ferguson, 1, 1141r, and Roberts, 

1951; Muller, Ferguson, and Roberts, 1951). The granodiorite intru-

sive bodies were believwd to be "satellitic to the Sierra batholith", 

which was believed to tA: late Jurassic. The late Jurassic age of the 

bierra bathylith is not supported, however, by recent potalialum-argon 

sad lard-alpha age determinations. Potassium argon age determinations 
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of rocks frog: Yosemite National Park rano rran 76.5 to 93.3 million 

years (Crtia:,0 nvernden„ and Lipson, 1956, p. 7-9), and lead-404m 

ages of rocks from Yosemite National Park and from an area near Bishop, 

California range from 66 to 117 million years (Larsen, and others, 

19580 p. 52). These roCks by either method of age determination would 

be assigned to the Cretaceous according to the Holmes B time-scale 

(Holmes, 1947). The grenodlorite intrusive bodies used to date the 

°ropey as Jurassic, however, may be considerably younger than those 

in the Sierra bathylithi The non-foliated granodiorite intrusive 

bodies in Humboldt County ahoy a renew in age by the load-alpha method 

from 35 + to 65 4. 10 million years (R. a. Jaffe, written communiestion, 

Sept. 1956; T. s. Stern, written communication, Sept. 1959). 

The tight folding and the overthrusting which characterized the 

late Cretaceous and early Tertiary orogeny in the Jackson Nountaiwi, 

are the same sort of tea to faults and tight locally over-

turned folds in the lower plate roam —ascribed to the 4TAressie orogeny 

in north-central Nevada. The Jurassic age of an orogeuy in northerti 

Nevada cannot be wholly discounted, especial): is view of Ube well-

established Jurassic age of orogcuic activity in the Havtborne-Tonopah 

area, but many of the structural features assigned a Jurassic age should 

be reexsained for evidence of Cretaceous or early Tertiary ate, 

Late Tertiary deformation 

The late Tertiary deformation was almost exclusively a response to 

vertically directed stresses. This response was principally displace-

ment on high-angle faults but includes some apparent folds, such as 

the deforned thrust plans previously described and the fold indicated 
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by opposing dips La the Tertiary rocks in the Bottle Creek quicksilver 

district (see sec. A-A', fig. 27). The late Tertiary deformation, 

although of a relatively small magnitude, has prdbably tskeu place 

over a considerable span of time and bee resulted in the formation of 

new faults and in rensied movement on older faults. 

F014s.--The fold-like structures, particularly the one in the 

Tertiary rocks of the Bottle Creek quicksilver district, may be a re-

sult of differential displacement on high-angle faults or they may be 

true folds produced by compressive forces. Such late Tertiary compres-

sive forces are probably beat explained, however, as secondary features 

produced by the subsidence and uplift, respectively, of basin and range 

blocks bounded by non-vertical faults. 

leults.—The late Tertiary to Recent faults shown on the map, with 

the possible exception of the range front fault in the vicinity of 

Alaska Canyon, are probably all relatively minor structures with at the 

most a thousand feet of displacement on any one fault. Range boundary 

faults responsible for the principal uplift of the rangy are probably 

buried under the alluvium some distance to the vest and east of the 

range. 

A gravity profile across the south end of the range by D. R. Aabey 

(see fig. 26) suggests the presence of an eastern range boundary fault 

with rather small displacement somewhere near or east of Jump. Desert 

valley on the east side of the range has a minimum of 60o0 to 6, k7 

feet of low density fill in it, with the deepest part of the valley 

near its eastern side. The deepest part of Desert Valley at the north 

end of the range, however, is near its western side (see fig. 29); but 

no depth calculations have been made on the northern part of the valley. 
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The gravity profile across the north end of the rande--elso by D. R. 

Mabey--indicates that the t!astern houndari fault is probably 2 or 3 miles 

east of the ranee front. This is in good agreement with the aerial 

magnetic map of the northeast part of the range (see fig. 30 which 

indicates that the volcanic rocks extend a considerable distance east 

of the range front with only a Mallow alluvial cover. 

The western side cA' the range is also controlled by fa%lts, probably 

two or more faUte with s en echelon arrangement and with greatest dis-

placement at their smith end and gradually decreasing displacement north-

ward. One sQch fault is the range Front fault exposed at tlw mouth of 

Alaska Canyon. It can be projected southward to list west of the 

isolated basalt-sediment outcrop in the southwest pert of the map area 

ire its displacement probably amounts to 2,000 to 3,000 feet (boxed on 

projection of gravity stations Bayern' miles north from alone the 

Western Pacific Railroad southwest of Sulphur). Another such fault has 

probably controlled the west front of the maw: north of Alaska Canyon 

but it is not exposed in the bedrock of the range. 

The aerial magnetic map of the northea6t Art of the range (fig. 30) 

and the geologic map of the Dottie Creek quicksilver district (fig. 27; 

see also p1. 1) provide evidence thnt the late Tertiary faulting has 

persisted for a considerable time. There is a pronounced trough-like 

magnetic low just east of the north-trending fault that separates the 

..undivided Permian and Triassic rocks from, the Tertiary rocks on the 

east. The small highs and low* along this trough indicate that 

volcanic rocks the trough and it seems best explained as a 

dovnfaulted block of basalt. If so, this dovnfaulting must have taken 

plane and the basalt on the relatively upthrown block to the vest must 



	 	 	 	

	

1 2 3 4 5 miles 

Fig. 30 Aerial magnetic mop of northeast port of Jackson Mountains flown at 500' above ground 
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have been eroded prior t 1 thr Ltxtrusion of the thyolite, Vhizh rests 

on the Permian and Triassic rocks vest of the fault, and on basalt 

east of it. This sevence of extrusive volcanism, faulting, erosion, 

Oart extrusive volcanism, and more faulting demonstrates the com-

plexities of the late Tertiary history of the area. 

OriAn of the Jo...Azar :.ountaint› sz a tolwai4ic_ feature It can .. 

hardly be doubted that the Jackson Mountains owe most, if not all, of 

their present relief to uplift on normal faults that in general bound 

the rang*. But the origin of these bounding faults and the forces that 

have caused the uplift is .quite another natter. The problem of the 

origin of any one range is part of the larger problem of the origin of 

the Basin and Ranee str.lctural province. A satisfactory explanation 

of the late Tertiary structures of the entire province is beyond the 

scope of this report, but there are certain features of the Jackson 

Mountains that must be explained by any theory of origin of Basin 

and Range structure and for this reason deserve mentioning. 

These features include: 1) the nearly north trend of the range 

and its pronounced linearity; 2) the repeated mo-itment on the fmillts 

through much of late Tertiary and Recent time; 3) tho great depth of 

the basin on the east side and probably also on the west side of the 

range; 4) the presence of apparent compressional features in the late 

Tertiary rocks; 5) the large amount of displacement on the bounding 

faults; and 6) the fact that the present romp is the site of older 

mountains" or at least positivet areas as shown by the =conformities 

below and above the Cretaceous and early Tertiary rocks. 



ORL 

To the end of 1957 the mines of the Jackson Mountains had a total 

production valued. at somewhat more than $4,000,000 (Willden, in press). 

host of this product Ion has come from the Iron King mine, with much 

smaller amount* from the other iron mines and from the quicksilver and 

sultur deposits. The few copper mints and prospects have hada very 

*mall production. 

Nearly all the mines in the range have been studied in some detail 

by previous workers and reports on all this work except on the iron 

deposits are available in the literature (Ransom, 1909; Vanderburg, 

191 Roberts, 1940; Bailey and Phoenix, 1944; Benson, 1956; and Shave, 

Reeves, and Kral, in press). Therefore, although the mines were visited 

as part of this study, detailed mapping vas not undertaken. 

The various ore deposits were formed in at least 2 and perhaps 3 

or more widely separated periods of mineralization. The iron deposits, 

which were formed prior to the deposition of the King Lear formation, 

seem to be related in some fashion to the Jurassic intrusive rocks. At 

least part of the copper deposits axe younger then the King Lear and 

they may be related to the Cretaceous diorites, or they may be a product 

of the late Tertiary period of mineralization. The quicksilver deposits 

are associated with dlabase dikes that intrude the youngest Tertiary 

rocks and thus are of late Tertiary or younger age. The s-J1fur deposits 

are located south of the area of this study and therefore will not be 

discussed at any length. They are in Tertiary rocks and may be a pro-

duct of the same late Tertiary period of mineralization as the quick-

silver deposits, or they may be Recent deposits produced during the 



highest stage of Lake Lahontan (E. R. Bailey, orel ccumunication, 1956). 

Iron deposits 

Iron deposits are present as replacement bodies or as veins in the 

Happy Creek volcanic series on the vest sidb of De Long Peak, on the 

vest side of the north fork of Jackson f:'.reek, and on the east sand north 

sides of Navajo Peak. The deposits on the vest side of De Long Peak are 

high-grade magnetite bodies. The other deposits are of somewhat lover 

grade, consisting of mixed hemetite-magnetite ore with hematite most 

abundant. 

Tice deposits on the vest side of De Long Peak include the two 

largest ore bodies in the range: the Iron Xing ore body and the Red 

Bird deposit, which ms4 be a fa,lted continuation of the Iron Xing 

deposit. The Iron Xing deposit is a vein-like replacement body 

localised along the contact between a diorite intrusive and the Happy 

Creek volcanic rocks. tease shearing in the diorite and the volcanic 

rocks suggests that the contact is a fault rather than en intrusive 

contact. The mine-run ore has averaged about 65 percent iron. Four 

samples of ore from the Iron Xing, Red Bird, and Yellow Boy deposits 

have been analyzed by the chemical laboratories of a major mining 

company prospecting the rang* and the results are given in table 3. 
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Table 3.--Chemica1 analyses of iron ore 

&ample 
Number Fe SiO2 5 P 1. As Ct. Ni Pb n Ti F 

1 70.5 o.65 .025 .006 .05 .J3 .JI .01 „:.11. O. Oar 

2 67.o 3.35 .o04 .004 .07 .01 .ol .o4 .31 v.45 

3 61.6 6.60 .Qod .op6 .07 .31 .Q1 —2-6 ..2 .15 2.61 ••• 

4 62.9 6.6o .w9 .040 r .02 .01 .015 --- 126 ppm 

Dash indicates value not reported. 

Sample 1 and 2 from Red Bird claims, sample 3 from Yellow Boy claims, 

which adjoin Red Bird, and sample 4 from Iron King deposit. Analyses 

kindly suppliedly mining company in the area. 

A structural control of these deposits other than the diorite-volcanic 

rock contact has not been noted, but they are cut by several post-ore 

faults. All the available evidence indicates thet they ae on the upper 

plate of the Deer Creek thrust. The tnrust must be several hundred to 

perhaps as much as a thousand feet lover then the deepest workings of 

the Iron King mine and considerably more than this below the Red Bird 

mine. The presence of the fault will thus be of little eamselo,pence to 

the mine operations unless deep 4oder8round development is undertaken. 

The deposit on the north fork of Jackson Creek was not visited, 

but, according to Bhave, Reeves, and Kral (in press), consists of small 

pod-like replacement bodies of hematite and some magnetite in the Happy 

Creek volcanic rocks. 

The deposits in the vicinity of Navajo Peak consist of veins of 

hematite with some magnetite in bleached and altered volcanic rocks 

assigned to the Nappy Creek. Several of these deposits have been 



explored by bulldozer trenches and some drilling has been done at one 

deposit but no ore has been shipped. The veins are generally narrow, 

ranging from a few inches up to about 5 feet, end have a /maximum strike 

length of only a few hundred feet. No structural control of these 

deposits, other than poeeibly the joints in the volcanic rocks, has 

been noted. 

Evidence of the pre-early Cretaceous age of the iron deposits is 

furnished by abundant hematite and magnetite cleats in the lover con-

glomerates %di' the Xing Lear formation on the east side of Navajo Peak 

(see figs. 31 and 32), and e few scattered magnetite *lasts found in 

the Xing Lear con6lomerates below the Iron Xing mine road about 4 miles 

by road southwest or Lae Aline. The general scarcity of iron detritus 

in the vicinity of the largest ore oodles, and its abundance near the 

&uch saaller deposits near Navajo Peak is explained i* the Deer Creek 

thrust, which has placed the large ore bodies in proximity to the Xing 

Lear formation. 

Or4in of the iron dewsits.--The volcanic rocks in the vicinity 

of the hematite veins neer Aavajo leak art generally bleached and some 

of them are cut by closely spaced parallel joints on the walls of which 

specular hematite has developed. A pebble in the lower Kin& Lear con-

glomerate obviously derived from the jointed volcehic rocks is shown 

in figure 31. The bleached rocks consist almost wholly of albite (An 

content of 4 to 6 percent es indicated by X-rey diffraction patterns) 

with a small amount of quartz. The rocks have been subjected to aome 

sort of soda metasomatisa, b,it its nature and extent is ankas.xen because 

the bleached rocks were not Alepped separately and feu specimens are 

available for study. 



	

Yfipro 31.--bpecinen of Xing Lear consionorato containing abundant 
boastite (b) SSA 1111141310t (*) clast 
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Ficare 32.--lum specimens or King Lear con6iomerate containing iron 
clasts. Upper specimen contains a fragment of bleached Nappy Creak 
volcanic rock cut by three closely spaced joints and with specular 
hematite developed along the Joints. Lower specimen contains a 
largo fragment of granulsr hematite 



As part of the alteration to which the rocks have been subjected, 

the iron contained in thee has been mobilized and has become concen-

trated along the joints cutting the rocks. The possibility immediately 

suggests itself that the iron deposits, particularly the hematite veins, 

have had their ultimate source in the Happy Creek volcanic rocks 

with the diorite Intrusives providing an energy source and possibly 

solutions to effect the transfer of iron from the volcanic* to the 

joints and thence to the veins and replacement bodies. 

The mechanism would be somewhat similar to that proposed by Mackin 

(1947, p. 43-47) for the origin of the iron deposits at Iron 6prings, 

Utah. Here, however, instead of the iron being derived from the intru-

sive rocks during a late stage of auto-metamorphism, it would be de-

rived from the country rocks during their alteration to extremely 

soda-rich rocks with the alteration probably triggered by the Intrusion 

of the diorites. 

TO test the possibility that the iron of the iron deposits may 

have been derived from the Happy Creak volcanic series, 11 samples of 

unbleached rocks of the Happy Creek selected at random from my col-

lection of over 50 samples from the formation were analyzed for their 

iron content by mesa* of X-ray spectrograph techniques. The 11 samples 

were compared with 2 chemically analysed samples of igneous rock from 

elsewhere in Humboldt County which contained 7.5 and 3.0 percent total 

iron. The indicated iron content of these 11 samples as determined 

by comparison with the high- iron standard vas found to be from 0.2 to 

1.5 percent higher than that determined by comparison with the low-iron 

atandard (the higher the indicated iron content of the sample the greater 

the discrepancy). Therefore, the MAO-iron standard was used for 
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comparison purposes with samples with an indicated iron content near or 

4,reater than 7 percent and the lora-iron standard was used for samples 

with an indicated iron content near 3 percent or lower. For Indicated 

iron contents between 3 aAd 7 percent the average value obtained by 

comparison with both standards vas used. The indicated iron content 

of the 11 samples of ':.-Ilbleached volcanic rock is given in table 4 along 

with the indicated iron content of 2 samples of oleatiud volcanic rt...:ks 

and I sample of bleached rock ire between 2 hematite lined joints. 

Table 4.-.60pectrographic analyses or iron content 
of Nappy ;reek volcanic rooks 

Iron 
3ample No. Rock tope_ Location 
56427b Unbleached rock Jut south of mine in south-central 9.0) 

part of map area 
56W28b do bouth-central part of map area 7.4 

56433 do 3 miles SZ of Red .1),:tte mine 3.1 
56 w5 3a do 2 miles SW of mouth of Rattlesnake 6.8 

Canyon 

56163d do do 7.6 

56472 do I mile 4 of contact with Permian- 5.6 
Triassic unit along Bottle Creek 

57 23b do 1 mile E of mouth of Jackson Creek 3.9 

57w36 do 14 end of ridge W of Happy Creek 4.6 

57'437 do 0.7 all* Lei of sample 57W36 4.5 

57w35 do E side Deer Creek Peak 1.d 

57439 do Deer Creek Peak 2.2 

561460 Bleached rock side of Navajo Ptak 1.3 
from between 
2 hematite 
lined joInts 

56 ‘629. BAleached rock do 0.4 
5tibiab do do 0.4 



	

The 11 smapleu ot udblanchei volcani‘: rock have an average iron 

content of 5.3 percent. The 2 sample of 'bleached rock contain 0.4 percent 

iroti and the antra-joint material, contains 1.5 percent iron. 2hese analy-

ses show a marked decrewe in the iron content from the av3ruge value for 

the unblea.;hed rocks to the blechel rockj however, the fe%. oamples of 

bleached rock avaiLibla can. hArdlr be regarded representativ1/ 4:.' .fit all 

the bleached rocks aroari the or deposits. Nevertheless the data permit 

the assumption that the iron of the iron de7:losia has indeed bees. derived 

from the voicaric rocks. 

The hypothesis cal. -3z, further tested by calulmting the azaouat, ..gyp 

irAbleached volcwiic rock that would have to be altered to yiele thiJ 

ore deposits. Ia th AVU years from the beginning of 1953 to the etyla of 

1957 the Iron Kin: mine had produced 401,386 long tons or 449,552 short 

dtone of mai Lite orez, This ore generally averages about 65 percent 

iron so this figurt: represents 292,209 short to= or 584,418,000 poun s of 

iron. If we conjecture that the leposit contains about three timao this 

amount of iron and if it ib assumed that this iron was derives fror the 

volcanic rocks, which contained 5.3 percent iron before the formation of 

the iron deposits and 1.3 percent aftervards, 25 times as much rock is 

required to be altered a there is iron in the deposit. This amountk to 

about 22 million short tons of volcanic rock or, using a spacific gravity 

of 2.5 for the volcanic rocks, 275 million cubic feet. This figure is 

Pro tuction figures furnished by and used with the permission or 

A. and B. Mining Company. 
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equivalent to about thouzandths (0.002) :of a cUbt; mile. Tbui, L. 'block 

of volcanic rock somewhat amaller than 100 feet vide by half t.L mile long and 

a quarter ok a mil.: deep wad ertel sufficient lrou 

replacanent b.i17 of the iron Kin.; Alm, 4hieh L tbk.. larsext known aepogit 

in thu range. Ais i.. oertainly not an uhrebisous:J1c, amount 

rock to be altered. 

'topper deposits 

The copper dope:31oz are all small and have mss, no lAportant production. 

The discovery at Red Butte in 1906 caused e. brief flurry of prospeoting 

actiriti but lid not ::aeult in any importaxt di3coveries. of the 

were ac'Uve is 1937 wbon Vandexturi; ;193` ; j ti arcz:t aal 

them hi been very little activity since the: 

The depo4its .2,t all tte in wmek Yolcani4 rcokz, 

a diorite intrusir4. Aacordiag to Rausome (1909, 2. 27-30) t 4eposita 

consisted of oxiiizei ore (cuprite, covellite, native coppr, ant Chryso-

calla, associated with hematite, limonite, and a little baritc;) in7agnlarly 

distribute& through aplite Bike. 1 visited the a1posiU• but roma only 

faint copper stain ak evidence of the copper Alneralt:zi.tion. The aplitJ 

dikes consist of 95 percent or more sodic oligricla3 with soma naarlf 

colorless amphibole. 

Several Rm411 prospects are located in th.. af.wito intrusive aasb :dr 

Red Butte. One if the s4 is devel3ped by as sbaft and, judging by 

the size of the wucc, dump, considerable underground workings, but I found 

no record of production 1:2,,ia it. 
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A prospect on the east side of Navajo Peak is located in mudetones 

of the King Lear formation cut by a (Dart% vein. The prospect is 

developed, by an edit avid a shallow shaft down to the edit level from 

the hillside aLove end about 500 feet northwest of the edit portal. A 

small pile of quartz on the dump at the shaft contains several permit 

copper as azurite and chalcocite. This was the only prospect visited 

that showed any evidence oe copper mineralization in sufficient amounts 

to be profitably mined. 

Tbe small mine in the Happy Creek volcaaics in the south-central 

part of the map area, although it contains some copper, is reported by 

local residents to have been operated as a gold mine. 

The prospect located in the Xing Lear formation on the east aide 

of Navajo Peak is evidence that at least part of the copper deposits 

are post-early Cretaceous in age. The vein ney be related to the Cre-

taceous diorite and if ac would indicate that the copper deposits, which 

are younger than the iron deposits, are older than the quicksilver de-

posits. Same support for this idea is the fact that ql.,artg veins are 

altogether lacking near the quicksilver deposits; however, quartz veins 

are nowhere abundant in the range and their absence near the quicksilver 

deposits may be of little sigaificance. 

uicksilver deposits 

The quicksilver deposits in the Bottle Creek district, which had 

only been known a few years When Roberts and Greer (Roberts, 100) 

mapped them in 1939, became important producers during the second World 

War. By the and of 103 they had produced 4,544 flasks (Dailey and 

Phoenix, 1944, p. 50). After the war, production declined and ceased 



altogether in 1947. The mines remained idle until late 1955 when the 

extraordinarily high price of mercury stimulated activity in most of 

the known vicksilver districts in the state. A mill was constructed 

for the purpose of ,Apgrading low-grade material, and open-pit mining 

operations were begun at several of the old mines. In 1957 the will 

ilea treating about 60 tons per day of material containing 2 to 5 pounds 

of quicksilver per ton and upgrading it by gravity concentration to 

about 20 percent mercury. The concentrates were fired in a 1D" retort 

at Winnemucca. 

The deposits occur for the moat part as disseminated cinnabar in 

the diabase dikes, but there are some cinnabar-bearing fault zones in 

the rhyoli telt and pre—Tertiary rocks. Most of the early production from 

the district come from deposits in two of the diabase dikes. The recent 

production has been from the deeply weathered near surface parts of the 

dialog's* dikes. 

The quicksilver deposits most be of late Tertiary or younger age 

because they are associated with the diabase dikes, which cut all the 

rocks of the district and thus are believed to tJe of late Tertiary age. 

GEOLOGIC SIBTORY 

In Permian or older tiNe a thick section of andesitic to basaltic 

volcanic rocks accumulated in what is nov the Jackson Nountains. Pillow 

lavas indicating subaqueous origin have been observed only in the upper 

pert of the section. The flow-brecciss and tuffs are texturally much 

like the late Tertiary terrestrial volcanic rocks of northern Nevada. 

Perhaps a large proportion of these Permian or older volcanic rocks 

were of terrestrial origin. 



Tbe fusuliaids and corals in the limestone In tht lower part of 

the overlying Permian sad Triassic unit show that marine deposition 

took place in the Permian and these conditions persisted through the 

Triassic and possibly into the Jurassic. The conglomerates in the lower 

part of the Permian and Triassic unit indicate upland areas somewhere in 

the vicinity and may reflect the Permian orogoey recognised in much of 

north-central Nevada, 

The Permian and Triassic formatIono were intraded by diorite stockb 

in probaoly late Jurassic time following which the rocks were subjected 

to low-grade regional netamorphiswq as a part or which stretched-pebble 

conglomerates were produced and some .rolds developed. Following this 

period of metamorphism the area was uplifted and so extensively eroded 

as to completely remove the Permian and Triassic sedimentary rocks 

through much of the range prior to early Cretaceous time. The iron 

deposits in the range were formed sometime during this interval either 

related in some fashion to the diorite intrusive* or the somewhat later 

regional metenorphism. 

4hen the Xing Lear formation was deposited iu early Cretaceous time 

considerable rte 1i existed in tics area with most or the high areas 

underlain by the Nappy Creek volcanic rocks or diorite. The rocks were 

again folded following the deposition of the Xing Lear, and again in-

truded by diorite stocks. The copper deposits may have been formed 

following the intrusion of the diorite, or they may be of Tertiary age. 

ciplift and extensive erosion followed, so that when the Pansy Lee con-

6Iomerete was deposited muck of the Kind Lear formation had been re-

moved and the relief in the area yes low. 

Sefore the ead of the deposition of the Pansy Lee the local relief 



had disappeared and all the material contributed to it was brought in 

from some considerable distance. 

The Deer Creek thrust fa.11t developed after the deposition al' the 

Pansy Lee conglomerate. The age of the thrust with respect to the grew-

diorite intrusive is unknown but it is believed the granodiorite pout-

dates the thruat, The development of the thru2t CIA be regarded as the 

culminatinii phase of the late Cretaceoul4 and early Tertiary orogeny and 

the granodiorite is probably s. post-orogenic intrusive. 

6ometime prior to addle 141.04=4* time the rocks were intruded by 

dacite porphyry und microdscite stocks and dikes, following which a 

thick section of dacite t1 4/› rhyolite flows, flow-breccias, and tuffs 

accumulated. A thick section of tuffs of rhyolite to quartz latite 

composition is proba4ly younger than the dacitic nom. These rocks 

were partially eroded, to product the Tertiary conglomerate. 

In middle Niocene to early Pliocene time basalt with interlayered 

fine-clastic sedimentary rocks accumulated all around what is now the 

Jackson Mountains. The complete absence of basalt in the upland areas 

of the range suggests the raage was a puss :tie area when the basalt 

was extruded, but late Tertiary erosion could also explain its absence. 

The range had begun to take shape by displacement on high,angle 

faults at least as early as the period between the extrusion or the 

basalt and the younger rhyolite. After the extrusion of the rhyolite, 

continued movement on the faults took place, diabase dikes were in-

truded, and quicksilver was deposited in the diabase dikes and some 

fault Wiles. 

Probably in early (4,4aternary time the gravel mounds in the south 

part of the range accumulated, probably as 11111,.AAial fano. Continued 



displaciament oa the faults obliterated the physiograpnic features that 

controlled the formation of these old fans. 'ibis Vekti rolloved by the 

development of Lhe present ranee-front fans, and later the vater of 

Lake lahontan occupied the basins on both sides of the range and cut 

terraces in the fens aca otherwise reworked the fan material. Fine-

grained sediments acclimulated in Lake Lahontan, and following or 

accompanyius its desiccation the all Avial fans were dissected and 

the stream chaanels were filled with younger alluvium. 
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.0.12P4NDIX A 

TAO f01101Gua sectian of tile King Lear formation was measured on 

the southwest side of DeLong Peak, just so-Ah of the line of section 

A-A' (pl. 1). 
Thickness 

Measured unit in feet 

Happy Creek volcanic series sepstrated from King Lear ay 

thrust Cault 

King Lear formation, (from tc;., to bottom) 

Largely covered interval with a few outcrops of siltstone 

and sandstone, which probably make up all of interval-- Wo 

6andstone, greenisn gray 

Cobbly siltstone tuld sandstone, green tc gray, and 

dark-gray sandstone 7u 

bandstone, green, with some thin pebble layers 

Cobbly siltstone, green, intert*dded with medium- to 

coarse-grained sandstone. Pebble layers in some sandstone 

beds, sandstone `weds 1-2 foot thick and siltstone layers 

2-4 feet thick 

Cobbly siltstone, green 6 

handy siltstone, ,green to greenish gray, with interbedded 

fine- to medium-grained sandstone 15 

t>andstone, greenish gray, medium- to coarse-grained, 

with thin pebble layers ... 3 

Sandstone, green to grey, medium-grained- ------ ------ 20 

Sandstone, reddish gray {brown-veathering), coarse-gralned, 

with pebble layers 5 

Biltstone, green 2 
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Thickness 
JA feet 

Coverall interval-w-_-- 6 

Sandy siltstone anti. grayvacke, green and gray 15 

Covered interval 4 

Grayvacke, greenish gray, coarse-grained, with scattered 

pebbles - 1 

Covered interval 4 

L,Iltstonc, greenish gra/ -

Pebbly sandstone, gray, coarse-grained.......---- --------- 16 

Pebble conglomerate, reddish gray-- 1,) 

6andstone, gray, coarse-grained 12 

Pebble conglomerate and sandstone 6 

Covered interval 59 

Covered interval vith red siltatone float 2 

Graywecke, gray, coarse-grained 4 

Covered interval 31 

Covered interval with green to greenish gray medium to very 

coarse sandstone and pebble conglomerate float 

Pebbly grsyvacke 1 

Covered interval ------ 53 

Covered interval probably to by red and green 

siltstone - 48 

kudstone, dusky red 17 

Covered interval »_ ........w-« 5 

Sandstone and siltstone, gray 

Covered interval 14 
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Thickness 
in feet 

bhaly sandstone, light gray, fine-erained 1 

Covered interval 

fisndstone, gray, coarse-grained-- 1 

Ccdvered interval with gray coarse-grained sandstone float 1!.) 

Coveted interval 11 

Sandstone, green to brown, medium-grained 18 

Graywacke, gray (brown-waathr.:ring) 3 

Cobble conglomerate 13 

Pebble conglomerate with grayvocke lenses 5 

Pebble conglomerate, coarse-exeined 3 

Siltstone, dusky red, interbedded with medi,44-grained pebble 

conglomerate and coarse-grained graywacke- -------- ------- -----

Siltstone, dusky red 6 

Graywmcke - - 2 

biltstone, dusky red, interbedded with 8:v.:Ugh Drown grayvacke 6 

estAole cool overate with scattered cobbles----► - 3 

dusky red 

Pebble conglomerate 

Cobble conglomerate, reddish brown 42 

Siltstone, dusky red- 2 

Cobble conglomerate, reddish brows, poorly sorted- M w. 23 

Total thickness of Xing Lear formation 1,119 

Unconforisity 

Happy Creek volcanic series Hot measured 

115 



	

	 	

	

	 	

	

	

	

	  

	

	

	

	 	

	

	

	 	

	

.*:0PUDIX B 

The following section vas measured at the exposure of the Pansy 

Lee conglomerate northeest of Xing Lear Peak just south of the line of 

section B-B' (pl. 1). 
Thickness 

Augured .snits in feet 

Alluviam 

Pansy Lee cousiDuierate (top to bottow) 

Pebble conglomerate .... 50 

Pebbly sandstone and pebble conglomerate lu 

bandstone with 6-inch peJtle conglomerute near middle 

of bed ...-...- 2 

Coarse perible conglomerate with scattered coboles 12 

Pebble conglomerate, well sorted------ 5 

Covered interval 22 

Covered interval 12 

Pebble conglomerate...—. 4 

sandstone with Qne-pebble-thick pebble livers 4 

Coarse pebble conglomerate-- ....... .-..--. 2b 

oandstome with one-pebble-thick pebble layers 3 

Pebble conglomerate ---------...-- 1 

SaadatOnewwm.......m&Opoi.vamb ....... ..mor .................. 1 

1 

covered ..................... 

Pebble conglomerate 

14 

8Sandstone 

Sandstone, poorly sorted, with many scattered pebbles----
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Thickness 
in feet 

7)ebt, Lr ccmglamerate, upell ~f~i. ......... --------- 3 

Ll.andstone, very coarse grained, with several Qbe-pebble-thick 

pebble layers 3 

Pebble conglomerate 10 

Coarse pebble conglomerate with some scattered cobbleS........ 30 

Pebble conglomerate 

Pebble conglomerate and very coarse sandstone 

AlbCoarse pebble t cobble conglomerate 2 

Sandstone vita 3-inch pe:Axle layer uear middle 3 

Pebble to cobble conglomerate 

sandson... ...... 1........ 

Pebble conglomerate 3 

Covered irrterval .............. 

Pebble conglomerate, poorly sortedl with sandstone layer 

2- to 6-inches thick near middle of bed 7 

Covered interval - 43 

bandstone and lawaI -___,.r......._.._4..---.._...._e_..__ 8 

Pebble conglomerate with some interbedded sandstone----------- 65 

Cobble to boulder conglomerate, poorly sorted 

Total thickness Panay Lee conglomerate 4.93 

Covered interval 122 

Base not exposed but probably near top of covered interval 

nappy Creek volcanic series-'Y-------------4-M1-fr.. ........... Not measured 
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C 

X. S. Lohman (written oosseaxication, 1;ay 16, 195) has reported 

on a collection of diatomite from about one-half mile west at Norton's 

Bsnch as follows: 

UGC diatom locality 4149. Norum'a Ranch, northern 

enter of Lovelock 10 q4adrantile, Neva4a. Diatomite from 

about ormt-half mile vest of norton's Reach in the southern 

Jackson Range. Appears to be youngest lake bed exposed in 

the range, T. 36 N., R. 31 R. Coll. C. R. Willden, 1956, 

field no. 156W2LD. 

21 species and varietiee of fretth water diatoms were 

round in this collection. They are listed below, *are 

relative abundances are indicated by A - abundant, C oolongs, 

F - frequent and - rare. 

Cymbella affinis KAri4E; 

cf. C. vapidsta Ka2ing 

Fraallaria sp. A* 

sp. A var. A* 

op. A var. 1101. 7 

constrIlens var. subsalina ttartedt A 

construems var. venter (Ehrenberg) Grunov A 

Gompbonema longiceps vex. eubelavata Grunov 

Santsschis amphioxys (threnberg) Grunov 
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Nclosira sp. A* 

cf. sp. A* 

sp. A var. A* 

undulata (Ehrenberg) Xiiitzing 

Pavicula bacillum Ehrenberg 

cf. N. dicephala (Bbrenberg) Albs Smith 

sp. 

opephort nartyi Heribaud 

Pinnularia cf. P. subpolaris ((irunow) Cleve 

Tetracyclus ellipticus (Ehrenberg) Grunow* 

cf. T. ellipticub (Ebrenber) Grua ow* 

cf. T. sp. A* X 

This freshwater diatom assemblage is dominate& by 

pelagic species suggesting that the lake in which they 

were deposited may have been either fairly deep or that 

the water was too turbid to allow light to penetrate 

sufficient strength to the bottom where a bottom living 

assemblage could pros per. 

The assemblage contains a total ov 6 extinct species 

and varieties of diatoms, indicated in the list by an 

asterisk (*) following the name. host or these are new 

species (indicated by sp. Al etc.) which I have described 

in my Prof. Paper on the Cenozoic nonmarine diatoms from 

the Great Basin, now in final preparation. beven of the 

b species, and 621; of the whole assemblage also occur in 

this middle of a 44;) toot measured section in the temermlda 

1 ,114./4:.(4.04119 
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	formation on the Last of Ceder Mountain, Nye Co., 

Nevada, from which J. C. merriom and others have described 

a lower Pliocene verteiorete fauna. The same seven extinct 

species and 57$ of the whole aseemblage also occur in a 

150 foot measured section In the Aver part w: the lower 

Virgin Valley beds in northern Humboldt Co., bevada. J. C. 

herrian (1510) described a late middle illocene vertebrate 

fauna from these beds. It so happens that the extinct 

species in question have known geologic ranges of late 

middle Miocene to early Aloes** ana occ.Ar in ooth 

localities. Zomba' these two localities, however, con-

tains shorter ring apecits confined to the late middle 

end late Aloceee on the one hand end to early Pliocene on 

the other, but these do not occur In the assemblage from 

locality 4409 near Nurton's Ranch. Therefore the best age 

assignment that ean be made is early Pliocene (most prooeble) 

or late middle miocens (possible). Th6 younzer of th* tea 

a'es i6 suggested by the fact that the ..)ther species in the 

aseemblege, which range from ktocerie to &cent are also 

present in the higher percentage in the early Pliocene 

%emeralds. formation. As the difference is slight, the 

safest essigement would be late middle Niocent to early 

liocene. 

One additional staple from the Mortoasa Ranch 

'out stratigrephically lower in the same section might yield 

some of the very short reagiag species characteristic of the 

laver pert oz the 4.4mtrulda ;:orielation axle eaable a more 

definite age assignment to be made.' 
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