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23°30° |\ ° | ‘ ‘
'| N \ { Aif 2 \ Map Sample
DA W ) \ : No. _No. Age Latitude Longitude
X 14-80 NG 41°11.64" 123°11.80"
25  15-80 Mesozoic 41°11.47! 123°11.45"
26 16-80 Mesozoic 47197 1.,:32" 123°10.79'
27 6-80 Middle or Late Triassic
(Ladinian to late middle
Norian) 41°8.55' 123°9.97*
28 7-80 Mesozoic 41°8.62' T23°10:.12"
29 25-77 Radiolarians NG; conodonts 41°8.54" 123%10.70"
" 8-80 Late Triassic (late Karnian?
to Tate middle Norian) 41°8.54" 123°10.70"
30 9-80 Radiolarians scarce;
Triassic conodonts 41°8.63" 123°11.15¢
31 10-80C Middle or Late Triassic
(Ladinian to late middle
{ Norian) 41°8.68' 123°17.55"
MEDFORD g - § 2 { ¢ " "24-77 Radiolarians NG; conodonts 41°8.68" 1i28°1 1. 55"
i 32 85-80 Mesozoic 41°9.16' 123P12.52"
33 78-80 Triassic or Jurassic 41°9.08' 123°12.62"
: I 77-80B Mesozoic (Triassic?) 41°9.05' 123°12.62"
Oregon \ " 79-80 NG 11°9.03" 123°12.65'
J— ——‘ —————. S " - 5 o 1 o 1
Callfornla N 80-80 Mesozoic 41°9.04 123°12.68
/ : " 81-80 Mesozoic 41°9.02' 123%12.69"
" 82-80 Late Triassic 41°9.02' 123°12.74"
" 83-80 Late Triassic (late Karnian?
to Tate middle Norian) 41°9.02' 123M2.72!
" 84-80 Late Triassic or Early
Jurassic 41°9.07' 123912, 60!
34 88-80 Late Triassic (late Karnian?
to Tate middle Norian) 41°9.78' 123°16.23"
35  87-80 Middle Triassic (Ladinian) 41°10.23" 123°16.24"
36 86-80 Mesozoic 41°10.78" 123°16.18"
37 27-80 Mesozoic 41°10. 32' 123°17.48"
X  28-80 NG 41°9.88" 123°17.58!
X  29-80 NG 41°9.65' 123°17.90"
: ‘ ; 38 30-80 Middle Triassic (Ladinian);
EASTERN ] ) with conodonts 41°9.67' 123°17.96'
KLAMATH ) iy 39  65-80 Late Triassic [stream cobble] 40°55.70" 12399, 23
TERRANE & X 64-80 NG 40°53.54" 123°8.83"
40 63-80 Triassic 40°47.45" 123°7.45"
41 22-81 Middle or Late Jurassic 40°42.29' 123°4,07!
= (Bajocian to Tithonian)
"‘l". % S g 3 z i b Y )
/t PR e | ; § X 21-81 NG 40°42.10" 1231%3:.80"
OREDDING ) |
- X 20-81 NG 40°41.84" 12323:59 ¢
ey B » 2 1 B
o DISCUSSTON X 23-8] NG 40°41.40" 123°2.99"
Thg western Paleozoic and Triassic belt, the largest of several major
subdivisions of the Klamath Mountains geologic province, extends 300  km 42 11-76 © Late Triassic 40°37.98' 123°1.89"
5 i northward from the south end of the province in California to the north end of
. | the province in Oregon (see inset map). The rocks of the belt are mainly 43  3-76 Early or Middle Jurassic
4——142'93 0[ map e sedimentary and volcanic, including tuff, cherty tuff, chert, argillite, (North Fork fauna) 40°36.66" 123%1.15"
limestone, and volcanic flows and breccia. They are of oceanic and island arc
f‘aciesbgnd gre highly disarranged tectonically. The southern part of the belt 44 10-76A to G Early or Middle Jurassic
Is subdivided into three tectonostratigraphic terranes---the North Fork, North Fork f s t o 4
Hayfork, and Rattlesnake Creek terranes. The central and northern parts of ( alic s g i
the belt are undivided. 45 1-76 Jurassic 40°35.72" 1237 .02"
: Prior to the recent advent of radiolarian biostratigraphy, the age of most X 2-76 NG 40°35.66" 123°0.80"
of the rocks in the belt was poorly known and was based almost entirely on
5 e v . ¥ 5 5 > . shelly fossils found in sparsely scattered pods and lenses of limestone. 46  72-80 P i o ' '
Simplified map of Klamath Mountains province, showing the principal lithotectonic : However, datable radiolarians can now be extracted by HF leaching (Pessagno ek e b s 12275754
subdivisions and the outline of the map of sampled radiolarian localities. ;']‘gcgsewfﬁ:;jghﬁ?)thg*“gfg];fh‘"'beddEd chert and cherty tuff that occur at many 47 73-80 Triassic or Jurassic 40°32.84" 122°57. 40"
| 48 71-80 Mesozoic 40°32.80" 57 .00"
e & &5 We began sampling the rocks of the western Paleozoic and Triassic belt for JESSIAC
|24 |23 |22 radiolarians on a reconnaissance basis in 1976, and duri_ng the following years 49  62-80 Triassic 40°32.80" 122°57.00"
| | were assisted at various times by T.A. Kaplan, B. Smith, S.A. Monsen, M.C.
—-l—_ - ST - - WS Astrue, and T.F. Diamond. Much of the laboratory extraction of the 50 70-80 Mesozoic 40°32.88" 122°55.85"
radiolarians was done by T.A. Kaplan. Interim results were reported by Irwin, i
Jones, and Pessagno (1977) and Irwin, Jones, and Kaplan (1978). Some of these 51 9-76 Mesozoic 40°31.85" 122°56.10"
early reported radiolarian ages have been modified slightly due to recent
refir}ements in the rapidly evolving science of radiolarian biostratigraphy, 52  56-80 Mesozoic 40°30.90' 122°55.80°*
particularly for the Triassic part of the section. However, our early
conclusion that most of the chert in the belt is Mesozoic has been 53 57-80 Late Triassic or Earl
substantiated by the additional sampling. Jurassgc il 40°30.86" 122°55.40"
The purpose of the present map fis to document the age of the chert and 54  69-80 Mesozoic 40°29.80' 122°54.30'
tuff of the western Paleozoic and Triassic belt and to make all of our
radiolarian age data available in readily usable form. Detailed studies in 55  16-8 M i a0° I o '
selected areas of the belt are presently underway in order to refine the ages L i Wi TRz, 5
and structural relations of several important lithologic units. 56 15-81 Late Triassic (late Karnian
g to late middle Nori 40°29.05' *53.90"
As shown in table 1, the ages of the chert and tuff of the belt range from iadte Norian) - s
Permian to Middle or Late Jurassic. Late Triassic radiolarians are the most 57  55-80 Late Triassic 40°28.68' 122°54. 70"
common and occur in all three terranes of the southern part of the belt.
Jurassic radiolarians occur in both the North Fork'and Rattlesnake Creek 58  58-80 Permian 40°28. 44" 122°53.52"
terranes. The youngest of these are large-horned spindle-shaped forms from
Tocality 41 and are known to occur only in the Upper Jurassic (Tithonian). " 67-808 Permian 40°28.44" 122053, 52!
Radiolarians. assigned a Permian or more general Paleozoic age are much Tess ' ’ .
common than those of Mesozoic age. They were found only in the North Fork 59  66-80 Permian(? ° ' 1220 [
per‘rane except for one locality in the Hayfork terrane and for a stream cobble et e iy
in the undivided part of the belt north of Yreka. Radiolarians c]ear]y_ older 60  59-80 Paleozoic(?) 40°27.57" 122°53.55'
thgn F_’erman have not been found in rocks of the western Paleozoic and
Triassic bett. 61  60-80 Permian(?) 40°27.50" 122°53.55"
Some of the radiolarian faunas are distinctive. The Permian radiolarian w i i ¢ :
Zauna at locality 58, for example, has not been described elsewhere in North A Bl1=60 b e o LR o
merica, but is known from Japan. The Triassic radiolarians at locality 83 62 . 1A- M s o ! o !
are similar to those from the the Elkhorn Ridge Argillite at the Vance Creek L e i e el i
locality in east-central Oregon and also from the Cache Creek Group of British " 12-81 Early Jurassic (Sinemurian
Columbia. Many of the cherts contain a Late Triassic (upper Karnian to middle or Pliensbachian) 40°26.82' 122°54.40"
Norian) radiolarian faunal assemblage that occurs in similar strata in Baja
California, Oregon, Alaska, British Columbia, and Japan. A fauna of Jurassic £ 10-8) Early Jurassic (Sinemurian
radiolarians thafc is characteristic of the North Fo_rk terrane at the latitude or Pliensbachian) 40°26.72' 122°54.73"
of Hayfork, Calif., has also been found at Tlocality 97 in the Rattlesnake
Creek terrane and in Franciscan chert from the southern Coast Ranges near " 9-81 Early Jurassic (Sinemurian 40°26.72" 122°54.12"
Santa Barbara, Calif. or Pliensbachian)
The; raqiolarian faunas c_)f the three subdivisions of the western Paleozoic " 8-8] Early Jurassic (late
and Triassic belt are not different from one another except for age, although Sinemurian or early
differences in the shelly faunas of the subdivisions have been recognized Pliensbachian) 40°26.72" 122°54.10'
(Irwin, 1972). On the basis of our present knowledge of the ages of the
radiolarian cherts and of the gross. h‘t.hic associations, the cherts of the X 18-81 NG 40°26.43" 122°51.00"
North Fork terrane span a greater time interval (Permian to Middle or Late
Jurassic) than the cherts of the Hayfork or Rattlesnake Creek terranes. X 17-77 NG 40°48.48" 123°20.90"
Although the data are sparse, the ages of the cherts lTocally tend to
substantiate the distinction between the terranes. X 7-76 NG 40°46.19' 123%7.59"
The predefbrmationa] relations between the cherts of various ages have not X Ve-T7 NG 40°45, 20" 123°16.91"
been established. Folding and faulting are so pervasive throughout most of
the belt that little of the original stratal continuity is preserved, and the 63 14-77 Triassic or Jurassic 40°41.09" 123°6.30"
concept that thicknesses of thousands of feet of these complexly deformed
strata represent intact stratigraphjc sequences is in conflict with the £ 1577 NG 40°40.40" 123°5.04'
radiolarian data. Because Jurassic radiolarian chert s tectonically
interleaved and folded with Triassic and Paleozoic cherts, we conclude that a X  36-76 NG 40°40.12' 123°9.02'
major disruption of the deep marine environment and the final suturing of the ) ’
terranes of the western Paleozoic and Triassic belt occurred during Middle or X = ° ' ° I
e e i 35-76 NG 40°39.02 123°9.51
X 12-76 NG 40°32.00" 5,32 "
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LIST OF SAMPLED RADIOLARIAN CHERT LOCALITIES :
74 51-77 Jurassic 40°57.17" 123°43: 21"
Age Latitude Longitude 75 - 538-77 Jurassic(?) 40°48.21" 123°29.48"
Late Triassic [float] 41°51.00" 122°32.50" 76  54-77 Late Triassic 40°46.60' 123°29.82!
Jurassic (North Fork fauna) 41°57.60' 122°33.45" 77 55-77 Late Triassic 40°44.,70" 123°28.89"
Early Jurassic (Hettangian 78 56-77 Late Triassic (late Karnian?
to Pliensbachian) 41°51.60" 122°33.45" to middle Norian) 40°44. 68" 123°28. 92"
Triassic (Ladinian or X 28-8] NG 40°42.40" 123°26.65"
early Karnian) 41°51.83' 122°33.70"
79  57-77 Late Triassic 40°41.39' 123°2%. 31"
Late Triassic or Jurassic 41°51.72" 122°33.85"
80 58-77 Mesozoic radiolarians; Late
Early or Middle Jurassic 41°57.66" 122°33.85" Triassic conodonts 40°40.98' 123°27.25"
Jurassic (North Fork fauna) 41°51.30" 122°34.10" 81 59-77 Triassic or Jurassic 40°38.94"' 123°26.30°
Early Jurassic (Sinemurian X 14-76 NG 40°37.30" 123°26.47!
to Pliensbachian) 41°51.30' 122°34.10'
1 29-81 NG 40°37.30" 123°25.47"
Paleozoic [stream cobble] 41°51.30' 122°34.00" T ” 40°37.43 23992.70"
- .43 l23°22,7
Late Triassic (late Karnian?
to late middle Norian) X 15-76 NG 40°36.86' 123%21.30"
[stream cobble] 41953, 30" 122°34.00"'
82  32-81 Mesozoic (Jurassic?) 40°35.58" 123°27.39'
93-80 Early Jurassic (Sinemurian i ]
or Pliensbachian) 41°51.30" 122°34.00' 83 16-76 Middle Triassic (Ladinian)
(Vance Creek fauna) 40°35.40' 123°22.08"
8-78 (Born) Triassic 41°54.04' 122°46.93"
: 84  31-81 Early Jurassic (Pliensbachian)
3-78 (Born) Triassic 41°52.38' 122°47.86' to Middle Jurassic (Bathonian)  40°33.88' 123°19.04'
19-77 NG* x 41°36.46" 122°57.62" 85  30-81 Mesozoic 40°33.98' 123°20.75"
50-77 Triassic or Jurassic 41°36.19" 122°57.45' 86  24-81 Mesozoic (Jurassic?) 40°33.94' 123°23.03"
44-808 NG 41°18.03" 2B T3 87  33-81 Mesozoic 40°33.03" 123°25, 29"
46-80 NG 41°17.85' 123°7.45" 88 17-76 Mesozoic 40°32.24" 123°20.73"
45-80B & Late Triassic (late Karnian? X 6-76 NG 40°32.00" 123°16.23"
MMD-112-79 to late middle Norian); !
conodonts. 41°16.47 123°16.80" 89  36-81 Mesozoic 40°31.60' 123°22.16"
18-77 Triassic or Jurassic 41°14.40" 123°17.34 90  35-81 Mesozoic 40°31.06" 123°22. 60"
31-80 Meso zoic 41°14.40" 12321738" 91  5-77 Triassic or Jurassic 40°30.87" 1239) 5,22
25-80 Mesozoic (Triassic?) 41°12.87" 1238°16: 70" " 4-76 NG 40°30. 87" 123°15:22"
264-8y NG 41°12. 66" 123°16.40" 92  25-81 Late Triassic (Norian) to
Middle Jurassic (Bathonian) 40°30.57"' 123°15.74"
”6-80 Mesozoic 41°12.41" 123°16.92'
X 5-76 NG 40°30.09' 123°15.20"
20-80 Mesozoic 41°12.80' 123°15. 91" . -
. = 40°30.09' 123°15.20"
22-80 NG 41°12..71! 123°76..02" :
360 X @e7e NG 40°27. 45" 123°10.90"
23-80 NG 41°12.80" 123°15.98'
93  21-76 Late Triassic (Karnian or
19-80 NG 41°12. 28" 123°13.50" Norian) 40°26. 86" 123°11.45"
89-80 Middle Triassic (Ladinian) 41°12.13" 123°13.32" LR L L 40°26.01' 123°18.87"
90-80 Radiolarians NG; Triassic X 19-76 NG 40°26.06' 123°18.68'
conodonts 41°12.10" 123°13.30" X 20-76 NG 40°25. 68" 123°18.40"
19-77 Triassi iassi
AR Al 2l jaa s 94 37-76 Triassic or Jurassic 40°25.64* 123°9.70"
91-80 NG s °11. 9@+ °12.94" -
sl i X: oo 0577 NG 40°23.00" 123°17.81"
: . AN N =5 ( R ) > ; 20-77 Late Triassic A2 L7 2 123°12.82
\\ SR R > S LS g W2 ST SN N et S 2SN P FRET), ! NP g X 2-79 NG 40°23.50' 1123755 80"
EXPLANATION ESUS DN : N & . T [P Y X SRk \RarERE = ) VA 21-77 Late Triassic (Tate Karnian?
N : ol Ny YA Ul N o] SR ; to middle Norian) 41°11.67" 123°12.87" AT S NG i 123°16. 02"
| Ay \ IS P ; i A e S ) e SIS A= T s i :
AGE OF RADIOLARIANS NI [ /10, %Y"\ % D3SO TSN g v N A “\‘m/i\;i < = R | | i ! ! 18-80A Iigt(]e Iriaﬁ;% (lllatg K?rm'an? B, i B o 40°23.85' 123°11.39!
5 ; A S V7 \ Ve Yol = =S % : ate m e No At L87 Wl
> ) A NETAE \ 207 AN (5 /i o v il Lot 95 39-76 Triassic or Jurassic 40°23. 54" 123°5.73"
Jurassic ' A=A ; | S DN S N TSR i 17-80 Samples A, B, C, and D; all '
\ Y S ‘ KAl ) ! 5 Aa” - amples A, B, C, a 5 a : . 3
uras SF : S Wi G ‘A X i & . A PR UNS A ; V2 Toaewiy ) Pa]gozoic 4 41°11. 35¢ 123°12.89" % 8-77 Triassic or Jurassic 40°23.48" 123°6. 88"
Triassic AN W oo : DR RS l' & T OIIRER : A ; "\ NS V7 e o L A C A 22-77 Paleozoic radiolarians; A ha 40°23.48' 123°6.88'
(L YR oSN : 6 = / : Bid , middle Permian (Wordi : ;
: . : £ AN ) ‘ : RN M o : A LA , 7 C;nodinti”"”” (Wordian) T 15916 e 97 40-76 Early or Middle Jurassic 49°20.20" 123°4.06"
Mesozoic ( Triassic or Jurassic) TRINEEA : : AP e N Ve A A SN e A 00 S : 53 & : 2.8¢ X :
g ; \ < \ DA 2 ] ) =5 ; o )
7 B8 Y ) / v 2N / \ ) \ 2 S ‘ LR : Late Tria§sic (1ate Karnian? M= Wz i 128026
Paleozoic ( most'y Permian ? ) ’ £ J“ S ‘ PR 3 A o £y ( \«/ } / } v ; s S 4o :’ ; b to Tate middle Noman) 41°11.36 123%712.72" 98 43577 MeSOZO‘iC(?) 40°18.53" 123°5.51¢
oA SRR SV / ISR § ffi¢ o / 0 ) QAR e O AV Middle Triassic (Ladinian) 41°11.37° 12302 7"
3 . ) (N SN : & HENCY P %- \ / P72 % ) X 23-76 NG 40°18.56' 123°6.34"
LOCALITY NUMBER -- Listed in table N SIS S . NS TRl Ayt ‘ Wit Y ) N LAY
g MY £ 2510 ~ K 3 H )\ I AT -~ = serAN i) N ’ & 3 3 2
. ‘ A ONEIIR ( \ : , W NS 5 \ WA ) Lss G AN Late Triassic (late Karnian?) 41°11.40" 123°912:52" X 24-76 NG 40°18.5° 123°. 6"
UNPRODUCTIVE SAMPLE LOCALITY 1 Wil =gy N G NS> : P S YR Late Triassic to Middle :
2 : \ TR VERIANR\T? - Syl ANy Qs Jurassic M°11.41" 123°12.44" i e i L 123°9.15
Late Triassic or Early X 25-76 NG 40°15. 95" 123°5.31
Jurassic 41°11.41" 123°12.42"
Late Triassic (early Karnian?
to late middle Norian) 41°11.42! 123°12.40" 5 g : . :
NG refers to samples in which radiolarians are present
but not extractable by the HF leaching technique.
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