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DRAFT 

Mapping of J o i n t s  and Karst  Features 
North of Houth Meadows, Hat Creek 

V 

Introduction: 

The purpose o'f mapping the  limestone  north  of Houth Meadows is: 

1. To examine bed.ding o r i en ta t ions  and joint ing  to   determine 

i f   t h e y  may ac.t as   channels   for   the  movement of groundwater 

toward Crown Lake. 

2. To determine if t he re  are any kars t   features   as   evidence 

of  extensive  groundwater movement. 

The method employed was t o  conduct a t raverse   across   the  

hil lside  recording  bedding and f r ac tu re   a t t i t udes ,   dep th  

of solution,  width,   length,  and frequency of f r ac tu res  

i n  each  outcrop  area. As a r e s u l t ,  most of the  outcrops 

on  the  south and west s ides  of t h e   h i l l  from the Hat Creek 

road t o   t h e   d i v i d e  between Houth Meadows and Marble Canyon 

. . ~. were examined. -These a r e a s   a r e   i l l u s t r a t e d   i n  Plate 1. 

Results and Discussion: 

For  the most p a r t   t h e   h i l l s   n o r t h  of Houth Meadows are   underlain 

by massive  l imestone;  fractures  are  not  extensive.  The f r a c t u r e   a t t i t u d e s  

are l i s t ed   i n   Tab le  1 according  to.outcrop  area.  Depth and width of solut ion 

along  the  f racture ,   length of t he   f r ac tu re ,  and fracture  frequency have 

a l so  been recorded i n  Table :I. 
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TABLE I 

ATTITUDES ON FRACTURES AND BEDDING 
I N  LIMESTONE NORTH OF HOUTH MEADOWS 

2. 

3. 

V 

ATTITUDE 
DIP WIDTH'  DEPTH^ LENGTH ' DENSITY4 ' . STN. . STRIKE 

1. 105 

097 

143 

077 

092 

083 

107 

130 

14 2 

030 

168 

030 

056 

158 

155 

022 

081 

054 

143 

163 

066 

944 

p%o 
077 

i 6 0  

109 

58 NE 5 

68 NE 1 

49 sw - 
77 NW 5 

74 NE 15 

74 SE 15 

77 NE ' N i l  

29 SW - 
62 SW 5 

90 (20 

75 sw 3 

5 S:E 2 

86 NW 2 

67 SW ' 10 

64 SW 20 

73 Nw 3 

68 NW 2 

90 6 

59 sw 

85 NE 2 

81 SI3 3 

80 s13 2 

- 

48 .E 30 
88 SIZ 15 

54.Skl . 40 

63 NE - 

5 

1 

- 
5 

20 

20 

N i l  

- 
2 t o  5 

2 t o  5 

2 

2 

2 

5 

15 

3 

2 

6 

- 
2 

3 

2 

25 
2 

40 
- 

2  2 

2 

- 
3+ 

1 

1 

2.5 

- 
1 to  2 

3 

lC+ 

lo+ 

2+ 

1.5 

1 

3 

5 to 1 BEDDING 

20 to  30 

10 

10 

3 

200 t o  1 BEDDING 

2 

>I 

.3 

4 

.1 

1 15 

2 12 

.4 20 

- 

.5 

.4 

1 

3 

3 

8 

1 

(locally thin)  BEDDING 

25 

28 

30 

6 

4 
20 

200 BEDDING 
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STW.. 

4. 

5. 

6.&7. 

STRIKE D I P  
ATTITUDE 

122 36 SW 

016 60 NW 

079 32 SE 

146 43 SW 

095 73 NE 

110 78 N:E 

008 43 NW 

128 79 SW 

118 72 NE 

105 67 NE 

110 82 NIZ 

058 60 NW 

040 26 S13 

126 69 N I Z  

169 63 NE 

142 . 47 NE 

030 49 SW 

108 63 N I C  

107 16 SW 

015 74 NW 

075 69 N l 7  

132 83 SF7 

152 . 78 SW 

069 81 NW 

110 65 NE 

167 76 NW 

- 
2 

10 

10 

2 

4 

10 

5 

2 

- 
2 

- 
2 

- 
1 

5 

20 

5 

- 
50 

DEPTH 

- 

2 

20 

7 

2 

3 

4 

12 

2 

1 

2 

- 
2 

- 
1 

2 

6 

3 

- 
50 

LENGTH :: :. DENSITY: . . . ~  . .  

3 o t  

5 ' '  

~. 

<1 

1 

lot 

2 

2.5 

3 

2 

- 
1.5 

20 to 200 BEDDING 

5 (locally) 

12 

5 

8 

.: -3 

25 

6 

10 

50 

3 ,' 

200 

30 to 100 

.: 2 

15 

30 

25 

8 

5 BEDDING 

2 

1 70 

1 5 

1 18 

.7  20 

2.5 10 

.4 30 
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tri 

'w 

ATTITUDE 
STN. STRIKE D I P  WIDTH DEPTH 

(66kz ' d) 045 81 SE 5  5 

059 78 NW 30  20 

128 14 SW 25 10 

077 75 NW 3 2 

110 51 SW 2 1.5 

110 39 sw 3  3 

7. 

8. 

074 90 2  2 

119 

158 

067 

174 

091 

171 

094 

157 

167 

121. 

112 

013 

129 

171 

104 

173 

104 

063 

115 

52 NE (1 

842 NE 

57 NE 1 

78 Nw 

42 sw 2 

67 NE 1 

- 

- 

-43 w. 3 

75 sw 8 

65 NE 3 

54 Nw 2 

48 M: 6 

1 

2 

1 

3 

5 

3 

3 

4 

LENGTH  DENSITY 

.4  25 

2 1 

1.3 1 

1.5 10 

5 4 

3 25 

1 (2 

1 2 (locally) 

- 200 BEDDING? 

2 4 

4 5 

1 100 

- <30 to 100 BEDDING? 

2 50 

'3 .2 

lo+ .3 

6' 1 to 3 

3+ 2 to 30 

- 5 to 100 

1 < 10 
.8 30 

1.2 10 

1.5 6 

8 15 

1.2  25 

1.5 13 BEDDING 
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‘W 

ATTITUDE 
STN. S T R I K E   D I P  WIDTH . DEPTH 

8 .  (Contld) 040  64 NW 1 4  9 

067 49 NW 10 4 

171   79  SW 8  4 

9.  009  64 NW - - 

1 0 .  

11. 

074 65 NW 

034 25 NW 

107  68 SW 

050 87 NW 

140  72 SW 

056  30 NW 

045  39 NW 

005  60 NW 

067  73 NW 

105 29 NE 

142  77 SW 

060  58 NW 

1 0 1   4 1  NE 

- 
2 

- 
2 

- 
3 

3 

4 

4 

2 

3 

2 

5 

043  75 NW 4  2 

010 1 2  NW. 6 3 

018 85 NW 

049  88 NW 

100 84 SW 2 4 

069  46 NW 2  3 

007 20 SE 8  6 

107  83 NE 6  6 

- - 
- - 

.7 2 

2.5 17 

4.5 1 2  

10+ 

..3+ 

1 

7+ 

3+ 

- 
. 3  

- 
2 

1.5 

15  

3 

1 

2 

,. “..2 to 100 

100 

2 (irreg.) 

..lo to 30 

2 BEDDING? 

5 

~ v r y  25 BEDDING? 

25 

35 

.:_ 4 

7 

1 3  

.6 15 

.7 8 

2 ::1: 1 

2+ 2 

2+ 2 

.8 : 18 

1 5 

.5 7 

2.5 20 

I 



W 

W 

W 

ATTITUDE 
STN. STRIKE 

12.  04  6 

014 

060 

002 

1 3 .  078 

073 

004 

050 

137 

167 

027 

031 

084 

071 

165 

100 

148 

060 

020 

134 

047 

070 

110 

031 

067 

037 

DIP 

85 SE 

78 SE 

45 NW 

82 NW 

7 0  NW 

49 NW 

6 1  ~ S E  

1 4  NW 

78 NE 

73 NE 

4 1  SE 

83 SE 

7 1  NW 

4 2  NW 

63 NE 

67 NE 

51 NE 

61 NW 

37 SE 

76 NE 

73 NW 

35 NW 

41 NE 

70 SE 

57 NW 

85 NW 

- 6 -  

WIDTH 

- 
- 
2 

3 

- 
- 
- 

300 

- 
- 
- 
- 
1 

2 

2 

2 

4 

1 

2 

3 

1 

2 

1 

4 

2 

2 

DEPTH 

- 
- 
2 

3 

- 
- 
- 

300 

- 
- 
- 
- 
3 

1 

2 

2 

4 

2 

3 

5 

5 

3 

1 

2 

2 

2 

LENGTH 

- 
-. 

2 

.4 

20+ 

20” 

20+ 

50+ 

4+ 

30+ 

30+ 

6+ 

2 

5 

3.5 

2.5 

- 
6 

4 

..-2 

1.2  

1.8 

1.2 

2.5 

.5 

1 

DENSITY 

(irreg . ) BEDDING? 

(irreg.) BEDDING? 

15 

20 

>2 (irreg.) 

100 

2 

- 
15 t o  75 

(irreg) 

(irreg.) 

25 to 200 

20 

10 

20 

15 

50 

45 

30 

6 

18  

10 

6 

6 : 

4 

10 
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ATTITLTDE 
STN. STRIKE DIP WIDTH DEPTH LENGTH DENSITY 

14. 027 80 S% - - .5 3 (locally) 

065 49 NW 4 3 1.1 7 

158 86 SW 3 3 ~. ..2 . .  .:? 3 , 

1. Width of  fracture  in millimeters. 

2. Depth of  fracture  in  millLmeters. . . .  , 

3. Length of  fracture  in meters. A (+) sign  indicates  the  length 
is greater'than  that  tabulated, but i t  is obscured by overburden. 

4. Number of  fractures  or bedding planes per meter. 

. .  
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The dominant f rac . ture   or ientat ions are l i s t e d   i n  Table  2 and 

are evident from the  Pincus  plot  i n  Figure 1. The dominant f r ac tu res  are 

steeply  dipping,  certainly at a steeper  angle  than  the  topographic  surface. 

Few of  the  individual  fractures found in  outcrop  extend  for more than a 

few meters. (Table 1). The f r ac tu res   t ha t  are throughgoing do n o t   f a l l  

i n t o  any par t icu lar   f rac ture  group (ie. have a pa r t i cu la r   a t t i t ude )  as is 

evident by comparing Tables 1 and 2. For c l a r i t y   t h e   f r a c t u r e s   i n  each 

outcrop area (sites 1 to 14) are p lo t t ed  on individual  Pincus  Plots.  

(Figures 2 to   15)  The bedding a t t i t u d e s  are plof ted  in   Figure  16.  

From Figure 1 f i v e  dominant f r ac tu re  sets were determined and 

~ ~ label led.  .A.through E beginning. .with -the.most~-dominant -and- progressing 

... toward   the least dominant of t he  group.. The dominant,  .bedding. plane.-.: : . :~. ~ . . . . I . : .  ~ . - .  

w 
a t t i t u d e - h a s  been labe l led  I?. These  dominant sets were p 1 o t t e d . o ~  a 

Wulff net and the  plunges of the  intersect ions  noted as dominant d i rec t ions  

. . .  of weakness in  the  rock  and  the  direct%ons.most  susceptible  to  percolation- = .- - . ~ 

of  groundwater.  (Figure 17) It is noteworthy that most of  these  plunges 

are steep,  however those  associated  with  the bedding would provide  the 

. , . . . ~ ~ .  . most appropriate direction f o r  la ter ia l  :movement of .groundwater. Where ~ :.:. ~ ~ : : ~ : ~ - ~  '~ . 
. .  

solution has been ef fec t ive   in   these   rocks ,  as i l l u s t r a t e d  in  Figures 18 

and  19. The direction  of most significant  solution  has  been  along  the 

bedding  planes. .. , .. , ~ " .  . . , .  .., .~ ... . .~~ . , . . .. . . . ~  

W 
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TABLE 2 

Dominant  Fracture  Groups 

Plane  A - 071' - 57O NW 

B - 108' - 66' NE 

" C - 150' - 70' SW 

I' D - 168' - 68' NE 

I' E -' 012' - 72' NW 

I, 

W 

Plunge of Intersections: : x :  _ L  i . ~ . 

A-B 331' @ 57O 

.~ A-C 304' @ 51' 

A-D 017O @ 51' 

A-E 342' @ 58' 

B-C 311' @ 41' 

B-D 041' @ 64' 

B-E 338' @ 60° 

C-D ,159' @ 23' 

C-E 250' @ 700 

. D-E 002' @ 30' 

:,, '.Z 

'9r' 

Dominant  Bedding  Groups 

Plane F - 138' - 44' SW 

Plunge of Intersections  with.  Fractures: 

A-F ,276' :@ ~320 C-F 257'- @ :I8 0 . >  

B-F 297' @ 21' D-F 160' @ 20' 

E-F 209' @ 43' 

. . . . . . . . . . . 

I :  i ... . . 
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'W t o  supplement  the mapping of the limestone north of Houth Meadows. The 

r e s u l t s  are summarized i n  Table 3.  The Medicine  Creek and Lower Hat Creek 

. . ~ .  . . . Faults. .correspond  to  fracture group.. ~ .-The~lAmbusten.Cree~-and-Bounding . . .-. . . . . ,  ....c::.:. 

Fau l t s   i n  No. 2 deposit   correspond  to  fracture group B. The or ien ta t ion  

of  bedding i n  Marble Canyon is comparable to   the   o r ien ta t ion  in the  Limestone 

North of Houth Meadows. > . . .. . . . .  

A i r  photo in t e rp re t a t ion  and, the  presence  of  depression  .contours 

on the  topographic maps indicate  the  presence of depressions  character is t ic  

of solut ion  features .  One of these  closed  depressions lies in the   d iv ide  

nor th   o f   the   l ake   in  Houth Meadows; the  depression is shallow with gently 

sloping walls and no outcrop. 

Discussions were he:Ld with  the manager of Steel   Brothers '  

quarry. He indicated  that   they had found no appreciable  cavernous lime- 

stone.  Their well which is in   l imestone "makes" su f f i c i en t  water t o  meet . 

their   needs  indicat ing  that   there  is s igni f icant  water flow  through  the 

limestone. 

A few caves i n   t h e  Marble Canyon area have  been  examined,  but 

were found to   penetrate   only a short   distance  into  the  rock. 

Conclusions : . . .  

1. No appreciable   kars t   features  have  been  found in  the  area. 

2. Fractures are st:eeply  dipping and  few sets are extensive. 

3.  The probabi l i ty   of   penetrat ing a steeply  dipping  fracture 

with a borehole  to  conduct pumping o r   f a l l i n g  head tests' 

appears  remote. 
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. .  ~. TABLE 3 

Fracture  Orientation Based on A i r  Photo Interpretation: 

Medicine Creek Fault 070' 

Lower Hat  Creek Fault 07.00.; <approxc) .Q c : ~ . :  ~ 

Crown Lakes Fault(?) 125O 

West Ridge Fault 025' 

Trig  Fault 0250 r :G: ,  . . 

Ambusten  Creek Fault 156' 

Bounding Fault No. 2 .Deposit 156O 

East Boundary Fault ' 000' (approx.) : 2 : .  . : 

West  Boundary Fault OOOO (approx.) 

r Regional Bedding Orientation Based  on Air Photo Interpretation: 

Bedding ( in Marble  Canyon) 143' 

, .  . . . .  , 

. . .  
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