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INTR 

1 

.ODUCTION 

A n e c e s s a r y   f i r s t   s t e p   i n   t h e  U.S. Geological  Survey's 

Southwestern  Alluvial   Basins  Regional  Aquifer  Study (SWAB) 

has  been  the  assessment   of   information  a l ready  avai lable .  

The area covered by t h e   e a s t e r n   h a l f ,   t h e  New Mexico po r t ion ,  

o f   the  SWAB study is  shown i n   f i g .  1. The ex is t ing   hydro logic  

data f o r   t h i s  area .are being  compiled by the  Geological  

Survey's  Albuquerque  Water-Resources  Division  office. The 

sources  of  various  types of geological  and  geophysical  data 

f o r   t h e  area have  been i d e n t i f i e d  by t h e  New Mexico Bureau 

of  Mines  and  Mineral  Resources. 

Specif ic   object ives   of   the   Bureau of Mines s tudy 

included 1) i d e n t i f y i n g   m a j o r   a l l u v i a l   b a s i n s   i n   t h e  s ta te ,  

2 )  determining  what i s  known of   the  geological /geophysical  

s e t t i n g  of  such  basins,  and 3) evaluat ing  the  adequacy of 

t h i s   d a t a   b a s e .  The purpose   o f   th i s   repor t  i s  t o   p r e s e n t  

t he   r e su l t s   o f   t he   Bureau   o f  Mines s tudy.  

ALLUVIAL BASINS IDENTIFIED 

For  purposes  of  the  Bureau  study 1 2  a l l u v i a l   b a s i n s  

were recognized  ( f ig .  2 ) .  A s  i n d i c a t e d   i n  Appendix A ,  some 

of these   ac tua l ly   i nc lude  more than  one  adjacent   basin.  

Because  references on one  of   these  basins  commonly cover 

t h e   o t h e r s  as well they were combined t o  avo id   r epe t i t i on  

i n  Appendix A. A l l  bas ins   co inc ide   wi th  areas of   ex tens ive  
I 
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Figure 1. Area covered by New Mexico po r t ion  of 
Southwestern  Alluvial   Basin  Regional 
Aquifer  Study 
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a l luv ium  or   bo lson   depos i t s  as shown on t h e  s ta te  geologic 

map (Dane and Bachman, 1965).  S i x  of   these  are subbasins 

of   the Rio Grande  Valley:  San  Luis,  Espanola,  Albuquerque, 

Socorro,  Palomas, and Mesilla. Another  three of t he   bas ins  

are p e r i p h e r a l   t o  .b.u.E geological ly   separated  f rom  the  val ley:  

Jornada  del  Muerto,   Tularosa,   and Mimbres. The remaining 

t h r e e   b a s i n s  are both   geographica l ly   and   geologica l ly   i so la ted  

from  the  Rio  Grande  Valley:  San  Augustin,  Animas,  and  Playas. 

The pe r iphe ra l   and   i so l a t ed   bas ins  are cha rac t e r i zed  by 

in t e rna l   d ra inage ;  a l l  o ther   bas ins   cons idered  l i e  wi th in  

the  Rio  Grande  dr.ainage  basin. 

INVENTORY OF AVAILABLE DATA/USING THIS REPORT 

Sources  of  both  geological  and  geophysical  data were 

inventor ied  in   the  Bureau  s tudy  (Appendix A) . Geological 

information was subdivided  into  nine  topics:   geomorphology, 

s t ruc tu re ,   geo log ic  maps, subsur face   s t ra t igraphy,   Quaternary  

geology,   surface  s t ra t igraphy,   cross-sect ions,   measured 

sec t ions ,   and   so i l s .   Geophys ica l   in format ion  was subdivided 

in to   seven   top ics :   hea t   f low,   g rav i ty ,   na tura l   se i smic i ty ,  

res i s t iv i ty ,   and   magnet ics .  The source  of   other   miscel laneous 

information  not   covered by these  16  t op ic s  was a l so  noted. 

Th i s   r epor t  may be  used i n   s e v e r a l  ways. F i r s t ,   t h e  

gene ra l   ex t en t  t o  which a given  basin  has  been  previously 

s t u d i e d  i s  apparent  from  Appendix A. More s p e c i f i c a l l y ,   t h e  

re ferences  on a given  aspect  of the  geology/geophysics  of a 

b a s i n   o f   i n t e r e s t  may be  learned  using  Appendices A and C. 
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Secondly,   the   contents   of   each  reference on a given  basin are 

e also shown i n  Appendix A.  Thi rd ly ,   the   loca t ion   and  area 

covered by any previous  s tudy may be  found by consul t ing  

Appendix B a n d   t h e   f i g u r e   i n d i c a t e d   f o r   t h a t   r e f e r e n c e .  

Because  the R i o  Grande  Valley  coincides  with much of t h e  

s t r u c t u r e  known as the  Rio  Grande  Rift,  Appendix A a l s o  

inc ludes   re fe rences  on t h e   r i f t .   P u b l i c a t i o n s   c o v e r i n g  more 

t h a n   t h e   b a s i n s   o f   i n t e r e s t   o r  more t h a n   t h e   r i f t  are l i s t e d  

i n  Appendix A under  "General. 'I 

I t  s h o u l d   b e   n o t e d   t h a t   t h e   l i t e r a t u r e   s e a r c h  was 

r e s t r i c t e d  t o  publ ished o r  readi ly   ob ta inable   open-f i le  

r e p o r t s  (U.S. Geological  Survey, State Engineer, NM Bureau 

of  Mines)  and  theses. Only  works c o n t a i n i n g   s i g n i f i c a n t  

a geologica l   o r   geophys ica l   da ta  are included. 

Inasmuch as major  works on the  geology  and  geophysics 

o f   t he  R i o  Grande R i f t  were w r i t t e n   a f t e r  1950,  older  works 

are cited only  where  they  remain  the  latest 'zor  best   source  of 

in format ion . .  It  was assumed t h a t   r e f e r e n c e  l is ts  i n   t h e  

subsequent  works  would  identify major early  works.   Further- 

more, an a rb i t r a ry   cu t -o f f   da t e  w a s  e s t a b l i s h e d ;  works 

p u b l i s h e d   o r   r e l e a s e d   a f t e r  5 Oct. 1 9 7 9  are not   inc luded .  

ADEQUACY OF DATA BASE 

The bas ins  were divided  into  three  groups  based on t h e  

adequacy  of  the  data:  w e l l  known, moderately known, and  poorly 
I 

known. The well known category was reserved   for   those   bas ins  

for  which  both - geological   and  geophysical   topics  are well 
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covered.  Moderately known bas ins  are those   fo r  which  both 

geological   and  geophysical   topics  are f a i r l y  w e l l  covered. 

Poorly known bas ins  are those   fo r  which e i t h e r   g e o l o g i c a l   o r  

geophysical   data  are severe ly   l imi ted .  

A s  a r e s u l t   o f   t h i s   s t u d y  it appea r s   t ha t   t he   bes t  

known basins,   from a geological /geophysical   s tandpoint ,  are 

the  Albuquerque, Socorro, and Mesilla Basins.  Depending  on 

the  hydrologic   data   base  and  need  for   bet ter  management of  

groundwater  resources,   the  selection  of  basins  for  modeling 

i n   t h e  SWAB study  should  be made from t h i s  l ist .  Although 

these   bas ins  are very well s tud ied ,   . addi t iona l   da ta  are 

r e q u i r e d   i n  some cases (Appendix A) . 
The fol lowing  basins  are ca tegor ized  as moderately 

well known: San  Luis,  Espanola, Palomas, Jornada  del  Muerto, 

Tularosa,   and Animas.  Only a few holes  e x i s t  i n   t h e   d a t a  

base   fo r   t hese  areas (Appendix A ) .  Suf f ic ien t   in format ion  

i s  available, however, t o  permit  a t  least a genera l   eva lua t ion  

bf t h e i r  hydrogeology as may be   necessa ry   i n   t he  SWAB study. 

The least i s  known about   the  remaining  basins:  San 

Augustin, Mimbres, and  Playas. Numerous h o l e s   i n   t h e   d a t a  

base   for   these  areas are appa ren t   i n  Appendix A. Although 

b a s i n s   i n   t h i s   c a t e g o r y   s h o u l d   b e   t h e   t a r g e t   o f   f u t u r e  

geological /geophysical   s tudies ,   the  SWAB pro jec t   shou ld  

focus  on  the other, better known bas ins .  
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F i g u r e  3 .  Areas c o v e r e d  by p r e v i o u s   w o r k s :  
Anderson  ( 1 9 5 4 )  th rough  Brown,  D . M .  ( 1 9 7 2 ) .  
See  f i g .  2 for r e l a t i o n s h i p  to a l l u v i a l   b a s i n s .  



e 

F i g u r e  4 .  Areas c o v e r e d   b y   p r e v i o u s   w o r k s :  
Brown, L . D . ,  a n d   o t h e r s   ( 1 9 7 9 )  t h r o u q h   C h a p i n  (1978333 
S e e  f i g .  2 for r e l a c i o n s h i p  t o  a l l u v i a l   b a s i n s .  
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F i g u r e  5.  A r e a s   c o v e r e d  by p r e v i o u s  w o r k s :  
Chapin   and  o c h e r s  ( 1 9 7 8 )  t h r o u q h  Deal a n d   o t h e r s  ( 1 9 7 8 ) .  
See Eiq. 2 :ol- r e l a t i o n s h i p  E O  a l l u \ r i a l  b a s i n s .  
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F i g u r e  6 .  Areas c o v e r e d   b y   p r e v i o u s  w o r k s :  
D e B r i n e   a n d   o t h e r s  ( 1 9 6 3 )  t h r o u q h   G r i s w o l d  ( 1 9 6 1 ) .  
S e e   f i g .  2 f o r   r e l a t i o n s h i p  t o  a l l u v i a l   b a s i n s .  



F i g u r e   7 .  Areas c o v e r e d   b y   p r e v i o u s   w o r k s :  
H a r l e y   ( 1 9 3 4 )   t h r o u q h   J a k s h a   a n d   o t h e r . ?   ( 1 9 7 7 ) .  
S e e  fia. 2 f o r  re1aLionshi .p  t o  a l l u v i a l   b a s i n s .  



F i g u r e  8. Areas c o v e r e d   b y   p r e v i o u s   w o r k s :  
J a m e s   ( 1 9 7 1 )   c h r o u q h   K o t c l o w s k i   ( 1 9 6 1 a ) .  
S e e   f i g .  2 f o r  r e l a E i o n s h i p  t o  a l l u v i a l   b a s i n s  



J! 

F i g u r e  9 .  Areas c o v e r e d  by p r e v i o u s  w o r k s :  
Korclowski (1961b) t h r o u g h   M q c h e t t e   ( 1 9 7 8 ~ ) .  
See f i q .  2 f o r   r e l a c i o n s h i p  t o  a l l u v i a l   b a s i n s .  
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F i g u r e  1 0 .  Areas c o v e r e d  by p r e v i o u s  works: 
Maker  and o t h e r s  ( 1 9 7 0 )  rhrouclh Mcl.ean ( 1 9 7 0 ) .  
see f ig .  2 for  r e l a r i o n s h i p ,  t o  a l l u ' . i a l  b a s i n s .  



F i g u r e  11. A r e a s   c o v e r e d  by p r e v i o u s  w o r k s :  
N o r t h r o p  ( 1 9 6 1 )  t h r o u g h  Ruhe ( 1 9 6 7 ) .  
See f i g .  2 f o r   r e l a c i o n s h i p  to al luvi ,3l  b a s i n s .  



3, 

F i g u r e  1 2 .  Areas c o v e r e d   b y   p r e v i o u s  works: 

S e e   f i g .  2 f o r  r e l a c i o n s h i p  t o  a l l u v i a l  b a s i n s .  
S a n f o r d  ( 1 9 6 3 )  t h r o u y h   S e a g e r  and  Hawley ( 1 9 7 8 ) .  
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Figure 13. Areas  covered by previous works: 
Seager  and  others (1971) throwh Traugfr ( 1 9 7 2 )  
See fig. 2 for  relationship c o  alluvial  basins. 
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F i g u r e  1 4 .  Areas c o v e r e d   b y   p r e v i o u s  works: 
upson  ( 1 9 7 1  t h r o u g h   Z o h d y   a n d   o t h e r s  ( 1 9 6 9 ) .  
S e e   f i q .  2 f o r   r e l a t i o n s h i p  t o  a l l u v i a l   b a s i n s .  
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APPENDIX B 

Key t o  maps ( f i g s .  3-14) showing  location of s t u d i e s  

c i t e d   i n  Appendix A. Numbers r e f e r  t o  r e f e r e n c e s   i n  

Appendix C.  References  in   parentheses  are genera l ,  

cove r   t he   en t i r e  state, o r   c o v e r   t h e  R i o  Grande R i f t  

and  thus are n o t  shown on t h e  maps. 

Reference 
Figure Number 

3 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

References 

Anderson, 1954 

Anonymous, 1961 

Armstrong, 1958 

Armstrong, 1962 

Armstonrg, 1965 

Armstrong,  and M a m e t ,  1978 

Armstrong,  and  others, 1978 

Aubele, 1978 

Baars, 1961 

Bachman, and  Mehnert, 1978 

Bachman, and  Meyers, 1963 

Baltz, 1965 

B a l t z ,  1978 

Bath, 1976 

Bath, 1977 

Beaumont, 1961 

(Belcher,  1945) 

Bingler ,  1968 

Bishop, 1972 
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Figure 

3 

. .  

4 

R e f e r e n c e  
Number 

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

26 

2 7  

2 8  

2 9  

30  

31 

32  

33 

34  

35 

36  

3 7  

38 

3 9  

40 

4 1  

4 2  

4 3  

44  

R e f e r e n c e s  

Black, 1 9 7 9  

B l a c k ,  and Hiss, 1 9 7 4  

B o r t o n ,   1 9 6 1  

( B r i d w e l l ,   1 9 7 6 )  

B r i d w e l l ,   1 9 7 8  

Brown, D.M. ,  1 9 7 2  

B r o w n ,   L . D . , ~ a n d  others, 1 9 7 9  

Brown, L .F . ,  1 9 7 7  

B r u n i n g ,   1 9 7 3  

( B r y a n ,   1 9 3 7 )  

( B r y a n ,   1 9 3 8 )  

Bryan, and McCann, 1 9 3 7  

B r y a n ,  and McCann, 1 9 3 8  

B u d d i n g ,  and others ,  1 9 7 1  

(Burks,  and, S c h i l l i n g ,  1 9 5 5 )  

Burroughs, 1 9   7 4  

Bushnell ,  1 9 5 5  

B u t l e r ,   1 9 7 1  

C a r a v e l l a ,   1 9 7 6  

( C a s h ,   1 9 7 1 )  

C h a m b e r l i n ,   1 9 7 8  

(Chandler, and others, 1 9 7 6 )  

( C h a p i n ,   1 9 7 1 )  

Chapin, 1 9 7 8 a  

C h a p i n ,  197833 
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Reference 
Figure Number 

5 4 5  

46  

4 7  

48  

49  

5 0  

51  

5 2  

53 

5 4  

55 

5 6  

5 7  

58 

5 9  

6 0  

6 1  

62  

6 3  

6 4  

6 5  

66 

6 7  

6 8  

69  

References ~ 

C h a p i n ,  and others, 1 9 7 8  

C h a p i n ,  and others,  1 9 7 7  

Chapin, and Seager, 1 9 7 5  

C l a r k ,   1 9 6 6  ' 
C l e m o n s ,   1 9 7 6 a  

C l e m o n s ,   1 9 7 k b  

Clemons, 1 9 7 7 a  

Clemons, 1 9 7 7 b  

C l e m o n s ,  and S e a g e r ,   1 9 7 3  

Condie, 1 9 7 6  

Condie, and B u d d i n g ,   1 9 7 9  

C o n o v e r ,  1954! 

Cook,  and others, 1 9 7 9  

C o o p e r ,   1 9 6 5 '  

C o r b i t t ,  and' Woodward, 1 9 7 0  

C o r d e l l ,   1 9 7 0  

C o r d e l l ,   1 9 7 5  

C o r d e l l ,   1 9 7 6  

C o r d e l l ,   1 9 7 8 a  

( C o r d e l l ,  197833) 

C o r d e l l ,   1 9 7 9 a  

C o r d e l l ,  197933 

(Cordell, and Kottlowski, 1 9 7 5 )  

(Dane ,  and Bachman ,   1965)  

Dansereau, and Wynn, 1 9 7 8  

I 

I 

I 

! 

I 
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Reference 
Figure  Number 

70. 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

References 

Darton,  1916 

Davie,  and  Spiegal,  1967 

Davis,  and  Keller,  1978 

Deal,  and  others,  1978 

DeBrine, and~others, 1963 
I 

Decker,  and  bthers,  1975 

(Decker, and' Smithson,  1973) 

Dekon,  1965a 

DeHon, 196533 

Denny,  1940 ~ 

I 

Denny,  1941 1 

(Dinwiddie,  11967) 

Doty,  1960 ~ 

Doty, 1963 ~ 

- 

~ 

I 
I 

I 

'1957 ~ 

I Elston,  1965 

Elston,  and  Erb,  1979 
I 

Elston,  and  &hers,  1975 

Erickson,  an$  Wedow,  1976 

Evans,  1963 ' 

Fitzsimmons, 1961 

Fledge,  1959 ~ 

! 
Fleischhauer,  1976 

Fleischhauer!  1977 

(Flower,  1965) 



Figure Number 
R e f e r e n c e  
- 

9 5  

9 6  

9 7  

9 8  

9 9  

1 0 0  

1 0 1  

1 0 2  

1 0 3  

1 0 4  

1 0 5  

1 0 6  

7 1 0 7  

1 0 8  

1 0 9  

1 1 0  

: 111 

1 1 2  

113 

1 1 4  

115 

1 1 6  

1 1 7  

118 

1 1 9  

4 0  

R e f e r e n c e s  

Fodor, 1 9 7 6  

Foreman, 1 9 5 6  

Foreman, and others ,  1 9 5 9  

(Foster,  1 9 7 8 )  

(Gary, and others, 1 9 7 4 )  

Gates, and S t a n l e y ,   1 9 7 6  

Geddes, 1 9 6 3  

G i l e ,  1 9 7 5  

Gile, 1 9 7 7  ~ 

Gillerman, 1 9 5 8  

Glover, 1 9 7 5 '  

Griswold, 1 9 6 1  

Harley, 19341  

Hawley, 1 9 6 5 i  

Hawley, 1 9 7 5 '  

(Hawley, 1 9 7 8 a )  

(Hawley, 197833) 

(Hawley, 1 9 7 8 ~ )  

Hawley, 1 9 7 8 d  

(Hawley, and others, 1 9 7 6 )  

Hawley, and Kottlowski,  1 9 6 9  

Hawley, and others, 1 9 6 9  

Hawley, and Seager, 1 9 7 8  

Healey, and others,  1 9 7 8  

Herber, 1 9 6 3  

~ 

I 

I 
I 
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Reference 
Figure  Number 

1 2 0  

1 2 1  

1 2 2  

1 2 3  

1 2 4  

1 2  5 

1 2 6  

1 2 7  

1 2  8 

1 2 9  

1 3 0  

131  

1 3 2  

133 

1 3 4  

135 

8 1 3 6  

1 3 7  

1 3 8  

1 3 9  

1 4 0  

1 4 1  

1 4 2  

1 4 3  

1 4 4  

1 4 5  

Reference 
Hoffer, 1 9 6 9  

Hoffer, 1 9 7 1  

Hoffer, 1 9 7 3  

Hoffer, 1 9 7 5  

Hoffer, 1 9 7 6 a  

Hoffer, 1 9 7 6 b  

Hoffer, J . M . . ,  and Hoffer, i 
R.L.,  1973i 

Hoffman, and! Hardinq, 1 9 7 7  

Hoover, and T i p p e n s ,   1 9 7 5  

( H u n t ,  1 9 7 7 a )  

( H u n t ,  197733) 

(Hunt, 1 9 7 7 ~ )  

( H u n t ,  1 9 7 7 d )  

Jackson, and Bisdorf ,  1 9 7 5  

Jahns, 1 9 5 5  

Jaksha, and others, 1 9 7 7  

James, 1 9 7 1  

Jicha, 1 9 5 4  

Jiracek, and Smith, 1 9 7 6  

(Jiracek, and others ,  1 9 7 6 )  

Jiracek, and others,  1 9 7 9  

Joest ing,  and others, 1 9 6 1  

Johnson, ana Combs ,   1976 

Keller, 1979 ,  

(Keller, and others,  1 9 7 9 )  

(Keller, and others, 1 9 7 8 )  
~ 
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F i g u r e  Number 
R e f e r e n c e  
- 

146 

147  

1 4  8 

1 4 9  

150 

151 

152 

15 3 

1 5 4  

155  

156 

15 7 

1 5  8 

159 

1 6  0 

1 6 1  

162 

1 6 3  

1 6  4 

165  

1 6 6  

1 6  7 

168  

9 16  9 

170 

1 7 1  

R e f e r e n c e s  

( K e l l e y ,   1 9 5 2 )  

K e l l e y ,   1 9 5 5  

Kelley, 1 9 5 6  

(Ke l l ey ,   1970)  

Kelley, 1974 ;  

K e l l e y ,   1 9 7 7 '  

Kelley, 1978a 

Kelley, 1978b 

Ke l l ey ,   1978c  

Kelley, 1979 

Kelley, a n d  Kudo, 1978 

Kelley, and Nor th rop ,   1975  

Kelley, and S i l v e r ,   1 9 5 2  

Kelly,  1973 

King ,   1973 

King,  and  Hawley,  1975 

King,   and others, 1 9 7 1  

Knowles,  and  Kennedy,  1956 

Knowles,  and  Kennedy,  1958 

(Koehn, I4,A. .-and:.Koehn, H.H., 1973)  

K o t t l o w s k i ,   1 9 5 3  

Kot t lowsk i ,   1955  

Kottlowski,  1 9 6 1 a  

K o t t l o w s k i ,  1 9 6 1 b  

Kottlowski, 1963a 

K o t t l o w s k i ,   1 9 6 3 b  

- 

I 

I 

I 

I 

, 

I 
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Figure 
Reference 
Number 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

18 2 

183 

184 

185 

186 

187 

188 

189 

190.. 

191 

192, 

193. 

194 

195 

196 

197 

" - - Reference 

Kottlowski, 1973 

Kottlowski, 1975 

(Kottlowski, 1976) 

Kottlowski,   and  others,  1956 

Kottlowski,   and  others,  1969 

(Kottlowski, And Lehlone, 1969) 

Kottlowski,  and  Stewart, 1970 

Krewedl, 1974 

Lambert, 1966 

Lambert, 1968 

Lambert, 1978 

Lasky, 1932 

Leggat,  and  others, 1962 

Leggat,  and  others, 1963 

(Lipman, 1969) 

Lipman, and  Mehnert, 1969 

Lipman, and  Mehnert, 1979 

Lloyd, 1949 

Lopez,  and  Bornhorst, 1979 

Lovejoy, 1975 

Lovejoy,  and Hawley, 1978 

Lovejoy,  and  Seager, 1978 

Lyford, 1970 

Machette, 19?6 

Machette, 1977 

Machette, 1978a 
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Reference 
Figure Number 

1 9 8  

129 

1 0  200. 

2 0 1  

202 

203 

204 

209 

206 

207 

' 208 

209 

210. 

2 11. 

2 12 

213.. 

2 14 

215 . 

216 

217 

218 

219 

220 

2 2 1  

2 22 

223 

Reference 

Machette; 197813 

Machette, 1 9 7 8 c  

Maker, and o thers ,  1 9 7 0  

Maker, and  others ,  1970  

Maker, and  others ,  1 9 7 2 a  

Maker,  and o the r s ,  197213 

(Maker,  and b the r s ,  1 9 7 4 )  

Maker, and  others ,  1 9 7 1  

Maker, and  others ,  1 9 7 1  

Maker, and  others ,  1 9 7 3  

Maker,  and o the r s ,  1974  

Maker,  and o the r s ,  1 9 7 1  

Maker,  and o t h e r s ,  1 9 7 1  

Maker, and  others ,  1 9 7 1  

Manley, 1 9 7 7 '  

Manley, 1 9 7 8 a  

Manley, 197813 

Manley, 1 9 7 8 c  

Manley, 1979  ~ 

Manley,  and Naeser, 1 9 7 7  

Mattick, 1976  

Meinzer,  and;Hare, 1 9 1 5  

Metcalf ,  1969 

Meyer, 1966 1 
Morrison, 1969  

Mott, 1976  
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0 Figure Number 
Reference 

224 

225 

226 

220  

11 228  

229  

2 3 0 ,  

2 3 1  

2 3 2  

2 3 3  

2 3.4 

2 3 5  

2 3 6  

23.7 

2 3  8 

2 39 

24 0 

2 4 1  

2 4 2  

2 4.3 

244  

245 

246 

2 4 7  

2 4.8 

249 

Reference 

Muehlberger, 19  78 

McKinley, 1956 

McKinley, 1957  

McLean, 1 9 7 0 ,  

Northrop, 1 9 6 1  

O'Donnell, and  others ,  1 9 7 5  

(Olsen, and  Foster,  1 9 7 3 )  

(Olsen,  and o t h e r s ,  1 9 7 9 )  

Osburn, 1978  

Page, 1975  

Pe t ty ,  1979  

Q u i l l i n ,  and Combs, 1976 

Ramananantoandro, 1965  

(Ramberg, and  others ,  1 9 7 8 )  

(Ramberg, ana o the r s ,  1 9 7 4 )  

Reeves, 1 9 6 5  

Reeves, 1 9 6 9  

Reeves, and Dehon, 1 9 6 5  

Reiche, 1 9 4 0 '  
! 

(Reiter, and1 o the r s ,  1975)  

(Reiter, andi o t h e r s ,  1 9 7 8 )  

(Reiter, and1 o the r s ,  1 9 7 9 )  

Reiter, and  Smith, 1 9 7 7  

Renaul t ,  1970  

(Riecker,  1979)  

Rinehart ,  and o the r s ,  1979  

! 

I 

I 
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F i g u r e  
Reference 
Number 

250 

2 5 1  

252 

” 

1 2   2 5  3 ~ -  

254 

255 

256 

2 5 7  

2 5 8 ~  

2 59  

26 0 

26 1 

26 2 

26 3 

26 4 

26 5 

26 6 

26.7 

26 8 

2 6 9 

27 0 

27 1 

2 1 2  

27  3 

27 4 

27 5 

Reference 
(Rober t son ,   1976)  

Ruhe,  1962 

R u h e ,  1967 

S a n f o r d ,   1 9 6 3  

( S a n f o r d ,   1 9 6 5 )  

S a n f o r d ,   1 9 6 8  

S a n f o r d ,   1 9 7 7 a  

S a n f o r d ,   1 9 7 j b  

S a n f o r d ,   1 9 7 8  

( S a n f o r d ,  and o t h e r s ,   1 9 7 3 )  

( S a n f o r d ,  and o t h e r s ,   1 9 7 2 )  

( S a n f o r d ,  and Cash ,   1969)  
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