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Lassen Xnown Geothermal Resource Area, California:
Audib-magnetotelluric, telluric profiling and self-potential studies
by

K. Christopherson, D. Hoover, V. Lewis, B. Radtke, and R. Senterfit

During the summer of 1979, geophysical work was donme in the Lassen
KGRA in northeastérn California to assess the geothegmal potential of the
area. As part of the study, 68 audio-magnetotelluric (AMT) soundings were
made and 2 telluric and self-potential (SP) profiles were done. For
descriptions of these techniques and the equipment used see Hoover et al
(1978), Corwin and Hoover (1979), and Beyer (1977).

The AMI station 1locations are shown in figure 1. The - scalar
resistivities (table 1) were éontoured for 7.5 and 27 hertz data at north-
south and east-west E-line‘ orientétions (figures 2 through 5). The
contour maps-are complex;,reflecting both lateral changes in geology and
geothermal activity.

The locations of the telluric and self-potenﬁial traverses are given
in figure 6. The profiles for traversé 1 (figure 7) show varied SP and
telluric responses. The variations are probably geologically related with

the drop in SP voltage and telluric resistivity on the east end of the

" traverse caused by a lateral lithology change.

The  profiles for traverse 2 (figure 8) show a sharp drop in SP

voltage combined with a sharp increase in telluric resistivity near

station 6. This could be assoclated with large-scale intrusive features

(a ring dike?) which trend to the northwest.
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TaeLe L U.S. GEOLOGICAL SURVEY A.MLT. DATA IOG | asscw KGRA, (A

Tone V979
na = observed apparent resistivity in chn-reters
N = nunber of obsoarvations
Er = standard error in ohm meters . = = no data
NOTE" - Telluric line_: orientation indicated with station numkers.
- ‘ FRCQLUI Y
No. 7.5 | 10 14 | 27 76 | 285 | 685 | 1.2K| 3.3K| 6.7K| 10.2K |13.6K
a ) 1 | '
Ins| ® |22.0 | 204 |50 | 252330525 430|399 [103.]
N |z 7 9 8 | 6 7 5 5
Er |, ., e
123 296|240 | 1.26 {/95 |55/ 543 /o5 | —
. lew | P2 V9 |9 {1z | 780 /5299 —F—T1T— 7.3 | 76.0 |b36.
Niol7lv lele | 7 \ =1 /|
Er .
| 0.70 {2.0¥ | 0.5/ | 0.bb| 0.8/ | 2.4z 2.02| — —
INo |2 1200 | 458437 (33.3 509 | 7006 70/ 148,10 | /91.
8 8 8 2 7 | 7 7|1 5 |/
B ~ _
2.38 |45/ 1345 147/ | v.85| 6.¢3 53/ | zo¥ | —
Jen | P2 {574 7.z 145./ | 30 | 334|516 #72 152.3 {745
&) b o /0" so F o 1S3 ol /
_Er 579 |12.8 | 2.72 | o7 |08/ LL3] 0.68 1 — -
A
s |7 (32,2 522|208 |252 283|384 340 | 296 | 5.3
I
Y9 {9l |7 |78 g |« |/
B 371425 709 1472 V130|202 209 13.31 | —
200 |P [52.8 |28.0| 0% | 27.7 (375 | 309 | —)—d— |452|293|/89.
N o
9 91 9 /| 715 (& /7
1380|348 | 24/ | /791180 |4 02 fr3| — | —
! ’ pa | 1 ./ 7 7
Ins 0 | 140227 475 |ron | 4.2 — 1T |6.8Y | 21.0 {846
N
7 e A VAR 8 | ¥ 2 ¢/
Ex - . .
1.2213.3/ 1279 |83 (216 | 143 o4z | — | —
a . ’ 7
Hog|P2 | 195 213 | 307 40.2 |00, | a0 7| ———r — V7701739 197
N . _
T - &1 5 & /
Fr
obss vz lao (802 1 181909 noa | - |-

I N R LIRS SR PEEL R et e et et s




i _ U.S. CROIOGICAL, SUKVEY A.M.T. DATA IOG  Lassew KGRA CA
' | Towc 1979

pa = obscrved apparent rosistivity: in ohm-mcters
N = numnber of observations,
Er = standard error in ohm meters " "= = no data

"NOTE" - Telluric line orientation indicated with station numhers.

FREEQUITICY.

Stai.
No. 7.5 | 10 14 27 76 | 285 6385 | 1.2K{ 3.3K}| 6.7K ] 10.2K|18.6K

sus| P2 {100, | bbb | 779 113 |1bl. {4350 —A—~4— | /1. | 87.1] 327

Nlg | 9]g w8 |s 7 P

Er /3./ 58214 02|10 17.é [0 o ‘335 —_— —

Ppew | ® 1495 |54 | 742 | 9.34 25/ 49.0 | ‘ L2.1] 147 | 107
el le fwelelzl I 1ol 1r
’, £ 022 1049 jo2b 072 135 -4.&,‘/. : Lys| — —
bus | P 1283, | 119. | (3.2 86.T) 133, ‘zoe, | ' 7?)4 92.3 | /59.
el el sl le | 1 1717
B i | 00| 478 | o5 | 738l120] w52 |s73 | —

bew |2 1129. (802|487 |51.0 | //8. | /68 At |27 | v25 | ze
Nl72 e | 9 Vel s s L 71 |/

1= 12481227290 479 | 1981 199 234 S| —
7-H5 ke 25.5“ 30.7 27',; 53.5 }2/.» j59. | — 1T 1909 | /89. | 4ge.
T lel7lele |7 | BEENEY
= L verlaizlzes s lizdlosd | | 1 laas| — | —
160 1% 1109 | 90 207 (203 |ea 970 | ;:""_‘;d; 253 | svo, | 203
P leliels lalole [ > |/ |
2z 172026 |Lbz 305 /32| (51| — |—
Bus 1P W32, | 8724 | 113, | 119. |03, 2?7.(4 — - O.?57/ 0.2 | /o
N 7 e | /0 1 7 S / /
B dead iz |30 (679 {452 522 ood | —
8&\») P2k, |63 R2.2 Vo (1 39at f424 -l 7?45 555 1525
ol |z (2.0 ¢ | 13 |/ ( { Ca
1597 359 | oo L74 1295 {052 a5 | — | odd




U.S. GEOLOGICAL SURVEY A.M.T. DATA 10G LASSEl  KGRA,CA

pa = obscrved apparent resistivity in ohm-meters Jove 979
N = number of obgservations
Er = standard error in ohm mcters - = no data

"NOTE" - Telluric line orientation indicated with stiaticn mobers.

e EREHCY

No. 1 7.5 { 10 lf} 27 1 76 285 665 1 1.2K Y 3.3K) 6.7} 10.2K|18.6K

Gus | P2 _w.z 221 18197391 | 595|877 — 11 [852],/1. |200.
"1 (5 1+l la ¥ | | o !
Erli9d 1b50(9.% {81z | 2.36|4.69 : o | — |

9ew | P2 1729 |20.3 %7'2 209 | bo.D 2037 — 227\ 294 ,{502.
N b g I L - |8 Y 7.1/ /
B liso 3.0l 297 | 273430 /7 b 7971 7 | —

(Ows P2 1L7.9 | 39.8 |45 |54.7 [32.4 | 207 - 52.3| 279 | 369
Nlelslel sl 7]7 | 5 |/

Ex /o.(a 9.9%|3.25 |5.53 |30 |3.70] : [.4] — |
joaw | P2 1323 1195 129.3 | 29.0 |#48 1279 | ———— 1592|242 | (oL,
e Lyl Lz o b | 7|/

Brls 3ol e 2520257 275 20| | 9L/l — | —
s | P2 |23 (54| 494 | 725 1679 |44 — 2.3 |40 | /41,
"9l 788|817 fo | 147

T 43518021129 |5.04|433| 3242 | 096 | — | —
e |2 | 2¢.3| 200230 |20.8 | 7oz 79| e} 20137 | /5o
Nzl 7le o iz | ¢« |/ |7
R 199 | 250125 | 0491 230 05/ | — | —
s P2 | 202 |55 3141719 153.31179 | —F-—|--— | /50,59 1. | 48,
Vs 171 71el8ls5” — | /|
=273 /5512257 /3. 41482 372 | slo} — |—
R R R R A T s e e B r AR e At
"o L el izl | NEaara
oy ze| 375|230 s | 139|340 /470 = |-




U.S. GEOLOCGICAT, SURVEY AM.T. DATA 1OG L,\g'sw KOLA CA
ke : e - ‘

pa = observed apparent resistivity in ohm-meters Towe 1979
N = nuwber of obscrvations :
Er = standard error in lem meters - = no data
"NOTE" - Telluric line or_ionta.tion indicated with station mmbcrs.
- i FLROUEHCY,

o, 7.5 10 14 27 76 285 685 | 1.2¥ ] 3.3K| 6.7K| 10.2K18.¢CK
B P2 s 1 705 |56.8 L,8.‘9 45.b |//15 —tT T 192, 797{ 1297
Biljo| B8] 911} 818 7 | | |

B15.98| L7z (422 |4 %2|2.08| 407 |59 — | —
Ped| P 1362 135.8 | 474 139.5 |58.2| 742 ——— 3441 696. | 1033-
Y181 718 18 liz] 0 gl |
12,03 |2.557/45 | 643 | 259 2.0 Bé ) — | —
s P |59.7 154# |49.6 | 837| /68, | /92. | - 36.9| J5.| /98,
" ol9 19 lels |l 3] 71/ 1
B 4751008 13,74 0.5/ | 7321840 | /7] — | —
e[ (23,4 | 333145.2 1472 | (257146, | ———— |85.2| /36. |3
"ol w7 lwiy | o /|
B | rod| 72l a5 a8 | 4520 090| 294] —| —
5] P 1528 | 368128 | 30| 3950 30.2] ——t— 95| 0% | 2.5
" lilol 919 | 1o]io] 1o | 31 /18
B33t 430l 2,67 [3.4573,27] 169 otz| — logy
50| b2 230 122.91/9.) [24.61309 | ——"1— |235|/49. |bL50
"o Lo | [o | 13 [O / % / /o
B oS 2069 V2% Liz] /58 | Lol | — | ¢
bons 1% 1398 | 26,4 | b |32.7 144 407 —T 77} 1586 120.6 |32, ]
Y1919 iz 9| o] 8 TARERY.
Bl a6S B0 |3.02] 080 014 0.3 — |—
o) |7 | 7861 #4971 .40 120313331369 —f-—1""" 1398 | 8.18 |28.2
a 5 S0 7 0 AN e | 9 / /
ot o2t 0 0.9) O | 0.7 — |7
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U.S. GEOLOCYCAL SURVEY A:M.T. DATA T.0G

Lasses KGRA CA

- Jowe V979
pa = obscrved apparcent resistivity in ohm-meters
N = number of obscrvations
= standard crvor in ohm meters - = no data
"NOIT" ~ Telluric line orientation indicated with station munbers.
' FRECETICY. '
Stil.

No. 7.5 | 10 14 27 76 | 285 685 1.2 3.3K] 6.7K¢ 10.2K|18.0K
s | P2 {375 422 | 329 |4gz | 8B.0 70.9 (24, | 388. | z58.
N2 & | | 0. | 8 S IS I B - 4!

BV 492 285|208 | 2.7 4701149 /3.5 — |
e | P2 | 4.3 13.9 | It _5320-‘/ 53,04 9.7 At . |(%0. | 3ob. |/39.
N |10 7 9.1 /| /o /12 1 ? /7

B 0.8 | (45 1097 |/lb/ |2.2¢| 4% 33 - | —
. .7 il
(Bos | P2 /541155 18.98.| 0.8 [ /4.9 113.9 ——— T  |/69 | 53.2| (o7
N =7l g lve o e\ t7 Vb Vel /
1® 1 g00l2.9 loes| 012|082 /2% Vo Vel = | —
Bew | P2 18593 {93/ |02 (06 [/t 58] T s | 595 3723
Nz e 9z e el st
Er & | T
a : -t ‘
\q p‘ A4 T720 | 569, V4 | 373 ad6. | T 53.8 | 57L |247.
SN 9. -} N B B TN B S e N0} |7
Y
N 270 | sos L M43 29501379 |27 . 3971 = | —
0 B — - ?'.44 ~—
a |, ?
e [P 138 1. |38 | go.6188.91 134 _————1—_|27.6 |87 | /52
N .
: lo- -1/ | g V72N 7T N T N A I /
EE N 2.2\ m9 | lee | Bog 252 | Loy les | — | —
20i |P® {22 | 29.8 | 220 177 |95 | s |, —fmmd— \ 2/ | /79|32
I o
v g8 | /0. | /o Lo 9 o R V4
Er
295 472 \25% | /¢8| /80 | /52 rgo | — | —
a i, o
200\™ V209 | 240 losi2 /73 1235 384 A 1— 199.2] ses |/5a
N | R o
/o | 1/ /2 V3 9 /S
Ny " - .
/92 1/8/ V492 {058 0651122 2.57 % — |7
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U.S. CROLOGICAT, SURVEY A.M.T. DATA 10G

LAiSeM YORA, cA

“SonE \rﬂ(’
pa = obscrved apparent vesistivity in ohm-meters
N = pumber of obscrvations ‘ :
Er = standard crror in ohm meters - = no data
YNOIE" - Telluric linc orientation indicated with station numbers.
) R IeY
Sta. ' '

No. 7.5 10 14 27 76 285 685 1 1.2K} 3.3K}| 6.7X] 10.2K |18.0GiK
2ee] P Lol 168, | 150 | 128 [122. | 967 28.7| 134 | 170.
N A s /3 e 9 2 9 / /

B 27 16.409.01| 853|570 0.1 (sl — | —
2ad| P 12, 191370510 {2t [0 i) | —ft LT | S, | 96S
Nls 1714l 5] 700 |4

T 8_5 g = -
/8.0 104 (1D 1449 1 297150 550 | — 4.9
220 P2 G2 | 107 70.2| j05.| 053|378 | —F—T— |st.ol275.|383.
Nlagleliz| & | o 9 1.1 I
52711385 | bt | 89wl 3.79| LIY 255 — | —
200" | s08| 418|010 | L8.7] 98;99.5 —A—1— |256 |237 |29.7
N [0 | 12 {/ ro | 1z rz G { /
Y58 |3.47] 2.2/ |75 | 72.001537 19y — | —
— - . -
2308 pa 26.L129.0 14781878 /1. (g4l — 1 B 52.6| r03.| 7./ 9
N 9 7 (O /7 o | 77 -7 /s
B o, 6591291 (777 s s 399 — | —
2300 | P2 s 00 72491954 | 7421 172 30.6 | IS E— VYA Y74
L | & | 7 Yas /]9 A /
D 5,/ . ‘
2551035V 1] |og7 L7003 98 | — -
2405 |P2 240 | 1290 914 | 134|203 | ssm | o — | 135. | 788. | 2ox-
\'J ) T - ' - -
Nds 197 L9 77 |/ |7
Br | . o 2. —
7.7 V242 |22 | /12518385 |20.7 .33 —
N 37,0 145.9 {537 | £9.41 200 | 264 P R o W77 | rcos. Ji6Y3.
R RE AR N R A ot
Lix a . P . i .
% 22 { —)i ¢ 71 - 5/ ';/ )1/ /1‘/" /9_/ 3 . —
R




U.$. CIOIOSTCAL SURVEY ALMUT. DATA TOG LAsSEr KGRA (A

pa = obscrved apparent resistivity in ohm-meter.s Jove 1979
N = nutxr of ob:cwaticns‘ .
Er = standard ecrror in ohm clers " = = no data

"NOTE" - Telluric line orientation indicated with station numbers.

- SEas EROERE ' '
No. 7.5 | 10 14 | 27 76 | 285 | 685 | 1.2K| 3.3K{ 6.7K| 10.2K |18.0K
250 P2 152,00 579 | 105, | 157, |34l |277. | —}= — |3z |26.9 |45

Nla |71 71 5| 1| o : 1 9 ;|7
"_ B 1744 (,,.oz W% 1/20(27/1 179 loyz _ —
Z‘Sew PR 29 2] 30.3] #2]55¢ /31 123, — /2 2 52.9 15,4
R LN V7S BVES E S BV BN s | /| &
Bt 204 ] 2.07] 2.6 -ztgff’ 7.9/ | 452 r34) — | 3.3¢4
12bus pa 43.8 | 0.5 | 74.1 {124 |zLo. | 242 I (od.| z29.] ey,
SNl Lol oz | 9 e e | /
B 1509 0.9 Ll 542 1192 | 23.5] Clze|l - | —
2620l P& isp. 21435 05/ V775 L1 (252 __’___,,._ 740 1279. | /s ¢
N 9 | (2 2| o3 (3218 1 1 7 ;1=
1 L estlaes| v soe|sot]oos] ed =z
20| |1Ls. | 245, | 283. | 238. \\7(:,' Zaf)‘/, N 202-| 737. ] 8o%
S e e | 7 oy
O E |ze.? 28.9119./ | 27.3|18% | 9579 5.59 — | —
270" 332 |59, 0 95. 1| 107- | 368 587 —— |7 | 5757 195
N 7 12 (f (21 12 /e (O /
" |51 | 4el|537| 5.07]le 5| 20 nz | — | —
285170 813 130 198.7 | 2957 | 3031 230 —1 | /@?. 809 | 832.
Nl et 8 [z2]6 |z g | =/ /
BV 702 473670 |19.8 |29.3 |17.2 954 — | —
AL _p_a_ 700 145 V99 0. | 280 | 262 N N /52, 1355 | 203,
AN VAN BV B72N R B S P
Pl | 7F (3770395 [Coz | a6 g3 — |-




- U.S. GEOTOCTCAL SURVEY AM.T. DNA I0G | asen CGRA A

- - .- . . . . . . .- . - . 3" ‘97 )
pa = obscrved apparent resistivity in ohm-meters vne 1977
N = nuber of cbscrvaticns
Er = standard error in chm inoters /=~ = no data
"OTE" - Telluric line orientation indicated with station nurbers.
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U.S. CROIOGTCAT, SURVEY AML.T. DATA TOG | asen KGRA, CA

pa = ohsorved apparent resistivity in chp-meter s Tove 1979
‘N = nunbxr of obse,r.vations‘ _
Er = standard error in ofm mcters " "= = no data
"NOIE" - Telluric line orientation indicated with station nunbers.
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U.S. CEOINGICAL SUIVIY ALMLT. DATA I0G Lassery Kora CA

s s . Jone 99
pa = omserved apmarent resistivity in o}m-rrqt»rs
N = nurber of ohccrvaticons .
Er = standard ecrror in cokm meters L .= =nmno data
"NOTE" - Telluric line orientation indicated with station numbers.
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U.5. GIOIACICAT, SUMVIS AM.T. DATA IOC  Lassen KQLA CA

RPN Toae 1979
pa = obferved apparent resistivity in ohm-moeters
N = nuober of cohserxvations
Er = standard error in ctm meters 7 = =no data
"NOTE" - Telluric line orientation indicated with station numbers.
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U.S. GIOINGICAL SURWiY AMLT. DATA 10G

Lassen KaRA A

pa = obscrved apparent resistivity in ohm-meters Sowe 1919
N = nunier of obcorvations '
Fr = standard error in cim meters T = =nodata
mOTE" - Telluric line orientation indicated with station numbers.
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U.S. GEOLCGICAL SUTWEY AJM.T. DATA 10G L Assen K{,U\‘CA

Tove 919
pa = okserved apparent resistivity in chm-meters
N = nuber of cbservaticns ' :
Er = standard errcr in olm meters T = =nodata
"NOTE" - Telluric line orientation indicated with station mumbers.
ol 175110 | 14|27 | 76| 285 | 685|1.2x| 3.3%] 6.7K | 10.2K|18.6K
sous| P 1371800 970 V72, agd |2} ———d— |95 23, |70
Nyl o9 o} 91 /0 g e
EX 295 | 100450 | /29 | 338 /0.8 .76 — -
soen| 2 |56.2|65.7182.1 1961 | 235.| Ho6. I B /20. | G(8. | 470
1
-IN 19 9 [y 121 1 o g (17
= lss/| 95|42/ [ 470|591 | 23.¢ Cfesl = |-
/
Stos | P2 1457 7] 75/ {g9.0 | 936 b | et7] ———1— |56/} 871|961
Nl |Yo|/z|iz|iz| 9 b /o ( 1/

- |B 42205391 43423572 | g.9¢ [sol — |~
Sleo| P | Y35 508 152.6" {Lo./ |14t 17 | —d—— 130|253 lais.
-~ N 16|l VA l/ 8 /0 0 f

Fr A 7 ~ i “ —
7.03| 2.7 13.55 | 2.06 | .94 1 /5.5 6. 63 —
S20s | P2V r32. W3l | /30 | i w3 e ) A b~ ss. /{34 |95
J
N 3 it b Vi 12 |7 /o i /
Er 4298 10| /3.7 | 799 L1 A2 2,68 — | ~
52007 575 | 992028 (970 | 2/2. | 135, d—1— {279 |95 | 59.5
NV buslz | 9l | | 9 ¢
- BEr - ' ) /
5L (3260168 | 7@ |/7.2 | /4o 2.7k e
530s|P daeh V27 2200 | ard | sl 22y | — 11  |22.0|32.3 |42
Ntz sl e /39 (O €1
B 2251402 /o | lob lo9- | /oo /.:f.:?" —1
300" Va6 {314 | 338 (207 ) 05| s20| —1 177 |8 0l4ae {o53
N oy s /3 V72N e /o . /
kr BUSN L5 237 073 o) /) S B -



file:///3./c7
file:///32.3

SR U.S. GFOISGICAL SUIVIY AJM.T, DATA 1OG  Lasscd KGRACA
‘ Tone 1979

pa = okserved apparent resistivity in ohm-mekers
N = nunber of chsorvatiens
¥r = standard error in olm meters T "= = no data
"NOTE" - Telluric line orientation indicatcd with station numbers.
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Se o ULS. GEOLCGICAT, SUTVEY ALM.T. DAMIA IOG  Lassed. KGRA (A
c | Jove (979

I R 4

olnarved apparent rocistivity in ohm-meters: -

v'ga :nuzrﬁ;».:r of obseorvaticons :
Er '= stand: rd error in oim meters | = =no data
~"NOTE" - Telluric line orientation indicated with station numbers.
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U.S. GEOTLOGTCAL SURVEY AM.T. DATA 10G Lasser KGRA CA

Tone 379

pa = obscrved apparent registivity in clhim-meters
nunber of observations
standard error in ohwm neters - = no data
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"WOTE" - Telluric line crientation indicated with station numbers. T
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p__s CEOLOGICAT, SURVEY A.M.T. DATA 1.0G L Assen KGRA CA
pa = obscrved apparent vesistivity in ohm-meters Towe 19
N = number of observations
Er = standard ¢rror in ohm meters - = no data
] ’ ""NUI“E" - Telluric line orientation indicated with station numers.
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