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PREFACE 

In s c o u t i n g ,  boys  l ea rn  to  do by d o i n g .  The method i s  l i k e w i s e  a p p l i c a b l e  to  
s u r f a c e  g e o l o g y ,  w h i c h  c a n n o t  be l e a rned  w e l l  e x c e p t  in  the  f i e l d .  

Each  y e a r  t h o u s a n d s  of boys  a t t e n d  summer camp at  E1 Rancho C i m a .  Of tha t  
h o s t ,  on ly  a s m a l l  p e r c e n t a g e  are  g e o l o g y  mer i t  b a d g e  c a n d i d a t e s .  It i s  our d e s i r e  
t h a t  many more boys  s e e k  the  fun and k n o w l e d g e  to be g a i n e d  from work ing  f i e ld  g e -  
o logy  w h i l e  a t  c amp .  

The camp i s  s i t u a t e d  in an i n t e r e s t i n g  g e o l o g i c a l  s e t t i n g .  Here can  be found 
a b u n d a n t  r e m a i n s  of a n c i e n t  mar ine  l i f e  p r e s e r v e d  a s  f o s s i l s  in the  s t r a t a .  Two 
f au l t s  a re  p r e s e n t  a c r o s s  the  a r e a .  

S p e c i f i c  a i d s  a re  p rov ided  he re in  to  e x p l a i n  how the  g e o l o g y  mer i t  badge  r e q u i r e -  
men t s  may be f u l f i l l e d  w h i l e  a t  summer camp .  D e f i n i t i o n s  of g e o l o g i c  te rms  are  
l i s t e d  under  the  g l o s s a r y .  

For t h e s e  p u r p o s e s  i s  t h i s  g u i d e b o o k  d e s i g n e d .  We  hope t h a t  i t  may s e r v e  w e l l  
the  n e e d s  of the  Boy Scouts  and of t h e i r  l e a d e r s  in  the  Sam Hous ton  Area C o u n c i l .  

T h e  A u t h o r s  
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I. INTRODUCTION ' 

L o c a t i o n  

E1 Rancho Cima  i s  l o c a t e d  18 mi l e s  w e s t - n o r t h w e s t  of San M a r c o s ,  T e x a s  in  
Hays  and Comal  C o u n t i e s .  The i n t e r s e c t i o n  of l a t i t u d e  29 ° 57' nor th  and l o n g i t u d e  
98 ° 10' e a s t  f a l l s  in  t he  c e n t r a l  par t  of the  Camp .  C o n v e n i e n t  a c c e s s  to  E1 Rancho 
Cima  i s  a f forded  by the  f a r m - t o - m a r k e t  road ,  FM 32. (See l o c a t i o n  map,  f igu re  1.) 

From The D e v i l ' s  Backbone  the  r o a d s i d e  park offers  an e x c e l l e n t  v a n t a g e  po in t  
o v e r l o o k i n g  a l m o s t  a l l  of t he  Camp .  The v i e w  nor thward  toward  the  Blanco  River i s  
one of the  mos t  s c e n i c  in  the  h i l l  coun t ry  of the  Edwards  P l a t e a u .  

H i s t o ry  

P u r c h a s e d  by the  S am Hous t on  Area C o u n c i l  in  1953, the  Ranch c o n s i s t s  of a p p r o x -  
i m a t e l y  2 , 4 8 0  a c r e s .  That  por t ion  w h i c h  l i e s  in  Hays  Coun ty  can  be t r a c e d  b a c k  to  
an e a r l y  T e x a s  l and  g r a n t .  The C o m a l  Coun ty  a c r e a g e  w a s  o n c e  par t  of a S p a n i s h  
l and  g ran t  to  Mar ia  Ampora. 

In March ,  1845, Pr ince  Solms of Germany  n e g o t i a t e d  for two l e a g u e s  w h i c h  i n -  
c l u d e d  the  Comal  t r a c t .  Thus t he  e a r l y  s e t t l e r s  w e r e  German immig ran t s  who  l o c a t e d  
p r i n c i p a l l y  in  New Braunfe l s  and F r e d e r i c k s b u r g .  T h e s e  hardy p i o n e e r s  s u r v i v e d  food 
s h o r t a g e s ,  s e v e r e  w i n t e r s ,  d i s e a s e ,  and Ind i an  a t t a c k s  to  e s t a b l i s h  homes in t h i s  
r e g i o n .  At a c o u n c i l  m e e t i n g  on March  1-2,  1847, M e u s e b a c h ,  the  s p o k e s m a n  for the  
German p e o p l e ,  made a t r e a t y  w i t h  the  C o m a n c h e s .  I t  i s  not  c e r t a i n  w h e t h e r  t h a t  
t r i be  w a s  g u i l t y  of a l l  t he  a t r o c i t i e s  a g a i n s t  the  G e r m a n s ,  for w a n d e r i n g  bands  of 
h o s t i l e  W a c o s  and L ipans  made the  coun t ry  u n s a f e  in  t h a t  d a y .  

Dr. Fe rd inand  Roemer,  the  f i r s t  g e o l o g i s t  to  work  in  the  r eg ion  su r round ing  t he  
Camp ,  a r r ived  in  New Braunfe l s  on March  24, 1846. 

In more r e c e n t  t i m e s ,  mos t  of the  l and  now mak ing  up the  Ranch w a s  owned by 
the  D o n a l s o n  f ami ly  who l i v e d  a t  Hor se  Shoe Bend . A p r e s e n t  r eminde r  of t h a t  t enu re  
i s  D o n a l s o n  H i l l ,  l o c a t e d  due  w e s t  of the  Range r ' s  h e a d q u a r t e r s .  

I t  i s  b e l i e v e d ,  t hough  not  p roven ,  t ha t  a farm h o u s e  once  s a t  on the  f l a t  meadow 
now c a l l e d  Old H o m e s t e a d .  

At the  t ime  of i t s  p u r c h a s e  by the  Sam Hous t on  Area C o u n c i l ,  E1 Rancho Cima  
w a s  bounded  on t he  north by the  Blanco  River .  La te r ,  par t  of the  l and  w a s  t r aded  
for a narrow s t r i p  a long  the  nor th  b a n k .  N o w a d a y s ,  Scouts  have  l e g a l  a c c e s s  to  
both  s i d e s  of the  r i v e r  w i t h i n  the  Camp b o u n d a r i e s .  

Al though i t s  f a c i l i t i e s  a re  u s e d  for a v a r i e t y  of Scou t ing  p u r p o s e s ,  the  Ranch 
f u n c t i o n s  p r imar i ly  as  a summer  camp for Scout  un i t s  of the  C o u n c i l .  Pe rmanen t  
b u i l d i n g s  have  been  e r e c t e d  a t  a l l  camp s i t e s  e x c e p t  R o c k y G u l c h ,  w h i c h  i s  r e a c h e d  
on ly  by foot t r a i l s .  

W i l d  Life 

Good c o n s e r v a t i o n  p r a c t i c e s  h a v e  made the  Ranch a v e r i t a b l e  game  p r e s e r v e .  

Mammals  commonly  s e e n  on the  Ranch are  the  o p o s s u m ,  r a c c o o n ,  s k u n k ,  s q u i r -  
r e l ,  j a c k r a b b i t ,  c o t t o n t a i l  r a b b i t ,  w h i t e t a i l  d e e r ,  f i e l d  m o u s e ,  and a r m a d i l l o .  
P r e s e n t ,  but  s e l d o m  s e e n ,  i s  t he  r i n g - t a i l e d  c a t .  

Songb i rds  a re  abou t  in  g r e a t  numbers  and v a r i e t y .  Other  f e a t h e r e d  r e p r e s e n t a -  
t i v e s  are  the  c h a p a r r a l ,  p o o r - w i l l ' s - w i d o w ,  hoot ,  and s c r e e c h  o w l s .  Hawks  are  
o c c a s i o n a l l y  s e e n  a long  the  r i ve r ,  w h i l e  the  r a v e n  and Amer ican  v u l t u r e  a p p e a r  a t  
t i m e s .  
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P o i s o n o u s  r e p t i l e s  are  s e ldom e n c o u n t e r e d ,  a l t h o u g h  the  r a t t l e s n a k e ,  c o p p e r h e a d ,  
co t tonmou th  m o c c a s i n ,  and c o r a l  s n a k e  a l l  are  i n h a b i t a n t s  of the  a r e a .  N o n p o i s o n o u s  
s n a k e s  are  s o m e t i m e s  c a p t u r e d  by Scouts  for r e p t i l e  s t u d y .  Sk inks  and s w i f t s  jo in  
the  a n o l e s  a s  t y p i c a l  l i z a r d s  f r equen t ing  the  r a n c h .  Both t o r t o i s e s  and w a t e r  t u r t l e s  
abound .  

Among the  w e l l  known f i s h e s  t a k e n  from the  Blanco  River  a re  s m a l l m o u t h  b a s s ,  
b ream,  pe rch ,  and c a t f i s h .  

In a d d i t i o n  to the w i l d  a n i m a l s  men t ioned  a b o v e ,  s u c h  d o m e s t i c a t e d  a n i m a l s  a s  
the  h o r s e ,  d o n k e y ,  and burro are  p r e s e n t  on the  r anch .  They are  u s e d  for t r a n s p o r -  
t a t i o n  and r e c r e a t i o n .  

P lan t  Life 

C e d a r ,  oak ,  and elm groups  c h a r a c t e r i z e  the  v a s t  ma jo r i t y  of t r e e s  found on the  
Ranch.  Many  o ther  k i n d s  of t r e e s ,  i n c l u d i n g  h i cko ry ,  c y p r e s s ,  s y c a m o r e ,  and w i l d  
p lum,  grow in l e s s e r  number s .  

G r a s s e s  and shrubs  are  a b u n d a n t ,  and  of ten  cove r  the  ou tc rops  so  t h i c k l y  t h a t  
a c c u r a t e  d e s c r i p t i o n  of the  marl  beds  i s  d i f f i c u l t .  

So i l s  

V e g e t a t i o n ,  as  w e l l  as  the  combined  e f f e c t s  of r e l i e f ,  s o u r c e  r o c k s ,  c l i m a t e ,  
e r o s i o n ,  and w e a t h e r i n g  d e t e r m i n e  the  type  of s o i l s  found a t C a m p .  Bed rock i s  bro-  
ke n  up by ex t reme  t e m pe r a tu r e  c h a n g e s ,  by e r o s i o n  th rough  the  a g e n c i e s  of wind  and 
w a t e r ,  by p l an t  roots  g rowing  through c r e v i c e s ,  and by c h e m i c a l  a l t e r a t i o n .  So i l s  
on the  h i l l s i d e s  a re  t h in ,  and in  some a r e a s  a b s e n t  a l t o g e t h e r .  They are  de r i ved  
from the  c a l c a r e o u s  l i m e s t o n e s  and mar l s  and mixed  w i t h  d e c a y i n g  t r e e  l e a v e s ,  
g r a s s e s  and o the r  o rgan ic  ma t t e r  to  form a dark  l oamy  s o i l  on w h i c h  v e g e t a t i o n  f lour -  
i s h e s .  Soi l  in the  lower  v a l l e y s  i s  mixed  w i t h  the  r e c e n t  s t r eam d e p o s i t s  shown a s  
a l l u v i u m  (Qal) on the  g e o l o g i c  map.  

C l i m a t e  

The d a t a  l i s t e d  here  w e r e  r eco rded  a t  San Marcos  and are  r e a s o n a b l y  a p p l i c a b l e  
to  E1 Rancho C i m a .  

O v e r a l l ,  the  c l i m a t e  i s  t e m p e r a t e .  The a v e r a g e  y e a r - a r o u n d  t empe ra t u r e  i s  67.8°F, 
w h i l e  the  mean  month ly  t e m pe ra t u r e  for 1anuary is  5 0 . 6 ° F ,  and t h a t  for Augus t  i s  
8 4 . 0 ° F .  

The a v e r a g e  a n n u a l  r a i n f a l l  is  32.81 i n c h e s .  

Me thods  of I n v e s t i g a t i o n  

The b a s e  map w a s  made from s t e r e o s c o p i c  a e r i a l  p h o t o g r a p h s .  F ie ld  in fo rma t ion  
w a s  r eco rded  on t r a n s p a r e n t  o v e r l a y s  d i r e c t l y  over  the  pho tos  and l a t e r  t r a c e d  onto  
the  b a s e  map.  

A c a l i b r a t e d  rod (long ruler)  w i t h  an a t t a c h e d  hand l e v e l  w a s  u s e d  to  m e a s u r e  the  
t o t a l  t h i c k n e s s  of e x p o s e d  s t r a t a .  

E l e v a t i o n s  were  c a l c u l a t e d  by the  i n t e r v a l - s t e p  method u s i n g  a Gur l ey  t r a n s i t .  
Add i t i ona l  e l e v a t i o n s ,  e s t a b l i s h e d  p r e v i o u s l y  by g r a v i t y  s u r v e y ,  w e r e  i nco rpo ra t ed  
in to  the  c o n s t r u c t i o n  of the  t o p o g r a p h i c  con tour  map.  The h o r i z o n t a l  a t t i t u d e  of the  
s t r a t a  s i m p l i f i e d  the  u s e  of s t e r e o s c o p i c - p a i r s  in  t r a c i n g  e l e v a t i o n  c o n t o u r s .  

F ive  d a y s  were  s p e n t  in the  f i e ld  dur ing  the  in te r im from March  30 to  May 19, 1963. 



II. TOPOGRAPHY 

Relief 

The limestone hills of theEdwards Plateau are in sharp contrast to the flat-lying 
Gulf Coastal Plain south of San Marcos and New Braunfels. 

The maximum difference of elevation between the Blanco River and The Devil's 
Backbone is 400 feet. Canyon walls in the Camp - at Rocky Gulch, for example - 
stand as high as 200 feet above the valleys. An asphalt road from the river trail to 
the mess hall rises 200 feet over a distance of approximately 1500 feet. Hungry 
Scouts, hiking to the chuck house, have appropriately called this steep slope "Ap- 
petite H i l l . "  

E ros ion  and D r a i n a g e  

Topograph ic  f e a t u r e s  o n t h e  Ranch have  b e e n  s h a p e d  by the  work  of e r o s i o n  and 
w e a t h e r i n g ,  Smal l  p a r t i c l e s  of rock f r agmen t s  a re  be ing  s l o w l y  eroded  from a l l  of the  
h i l l s ,  D i f f e r e n t i a l  e r o s i o n  of a l t e r n a t i n g  l a y e r s  of hard l i m e s t o n e s  and sof t  mar l s  
c a u s e s  the  h i l l s  to  a p p e a r  t e r r a c e d  or " s t a i r s t e p "  in p r o f i l e .  

Rock p a r t i c l e s  a re  b e i n g  c a r r i ed  by s t r e a m s  s u c h  a s  Cima C r e e k  and Rocky Bottom 
C r e e k  to  the  Blanco  River ,  t h e n c e  to  the  San Marcos  River ,  and  e v e n t u a l l y  to  San 
Antonio Bay,  Im a g ine  t h a t .  There are  p robab ly  some  s m a l l  p a r t i c l e s  of s e d i m e n t  on 
the  o c e a n  f loor  w h i c h  w e r e  once  p r e s e n t  a t  E1 Rancho C i m a .  

The D e v i l ' s  Backbone  forms a d r a i n a g e  d i v i d e  b e t w e e n  the  Blanco  and G u a d a l u p e  
River v a l l e y s ,  

Ill. STRATIGRAPHY 

General Information 

Remove the map from the pocket at the back of this guidebook and refer to the 
columnar section while we talk about the rocks at El Rancho Cima. 

All of the strata which crop out within the Camp belong to the Comanchean Series 
of LowerCretaceous age. The Cretaceous, present over great expanses of the earth's 
surface, is noted for its great thicknesses of carbonate rocks. Classification of 
Cretaceous rocks is further refined to include shorter intervals of strata, having sim- 
ilar character, under a group name. 

The Trinity Group includes strata, such as that in the Glen Rose (and underlying 
formations not present in Camp), which consist of alternating limestones and marls, 
sandy shales and shaly sandstones. 

Massive limestones, with fewer shales and marls, are predominant in the over- 
lying Fredericksburg Group. In this group are the Comanche Peak and Walnut For- 
mations. Also included, but not present in Camp, is the Edwards Formation. The 
highway leading fromSan Marcos toCampis constructed, forthe most part, over this 
massive limestone. 

For purposes of mapping smaller stratigraphic units in the field, formations are 
sometimes divided into smaller intervals called members. The Glen Rose Formation 
is divided into an upper and a lower member. Two fossil zones in the Upper Glen 
Rose Member are indicated by symbols on the geologic map. Local names for indi- 
vidual beds and fossil zones in the Upper Glen Rose Member are original with the 
writers, and are not recognized as formal stratlgraphlc names outside the Camp area. 

Almost all of the topographic features of the Camp are formed in the Upper Glen 
Rose Member. A small area of exposure of the Lower Glen Rose Member is present 
in the extreme northwest corner of the Camp and along the Blanco River campsites. 
Outliers of the lower part of the Fredericksburg Group are present along The Devil's 
Backbone and on the tops of Square End Mountain, Gunsight Ridge, and Northeast 
Mountain. 



The t o t a l  t h i c k n e s s  of a l l  fo rma t ions  w h i c h  crop out in  the  Camp i s  533 f e e t .  
Many  of the  l i m e s t o n e  ou tc rops  have  "honeycomb"  s t r u c t u r e  due  to  s o l u t i o n  by w a t e r .  
All c o n t a c t s  b e t w e e n  fo rma t ions  are  con fo rmab l e .  For t h e i r  c o m p l e t e  d e s c r i p t i o n ,  
turn to  the  m e a s u r e d  s e c t i o n s  in  the  a p p e n d i x .  (See f igure  3). 

Trinity Group 

G l e n  Rose Format ion  

Al t e rna t ing  l i m e s t o n e s  and marls  comprise the  en t i r e  523 f e e t  of the  G l e n  Rose 
e x p o s e d  in  Camp .  A d i s t i n c t  r i d g e - f o r m i n g  l i m e s t o n e  bed w h i c h  has  s m a l l  p e l e c y p o d s  
(Corbula martinae ) on i t s  upper  s u r f a c e  marks  the  d i v i s i o n  b e t w e e n  the  upper  and lower  
member s .  T h e s e  f o s s i l s  r e s e m b l e  " w h e a t  s e e d s "  b e c a u s e  of t h e i r  s m a l l  s i z e  and 
a b u n d a n c e .  C a m p s i t e s  4 th rough  l0 s i t  a l m o s t  on the  ou tc rop  of t h i s  l i m e s t o n e .  

Lower  Glen  Rose Member .  - The L o w e r G l e n R o s e  Member  i s  126 f ee t  t h i c k  in the  
Camp .  The l o w e s t  par t  i s  not e x p o s e d .  In su r round ing  a r e a s  i t  has  a t h i c k n e s s  of 
200 f e e t .  

L i m e s t o n e s  in  t h i s  member  are  c h a r a c t e r i s t i c a l l y  t h i c k e r  than  t h o s e  in the  upper  
member ,  and are  v e r y  f o s s i l i f e r o u s .  Rocks of the  Lower G l e n  Rose w h i c h  crop out 
n e a r e s t  C i r c l e  Bar -One  c a m p s i t e  a re  the  o l d e s t  s t r a t a  in  Camp .  

Upper  Glen  Rose Member .  - M o r e  s p a c e  w i l l  be d e v o t e d  to  t he  d e s c r i p t i o n  of the  
Upper  G l e n  Rose b e c a u s e  i t  c rops  out over  mos t  of the  Camp a r e a .  I t  i s  c o m p o s e d  
of 397 f e e t  of a l t e r n a t i n g  l i m e s t o n e s  and mar l s  w h i c h  l i e  above  the  Corbula marti,ae 
bed and be low the  W a l n u t  Format ion  of the  F r e d e r i c k s b u r g  Group.  

In g e n e r a l ,  t he  l o w e r  135 f e e t  of the  member i s  v e r y  f o s s i l i f e r o u s  w i t h  a b u n d a n t  
p e l e c y p o d s ,  g a s t r o p o d s ,  and e c h i n o i d s .  The o v e r l y i n g  262 f e e t  i s  c o m p o s e d  of non-  
f o s s i l i f e r o u s  s t r a t a  e x c e p t  for a 65- foo t  i n t e r v a l  w h i c h  l i e s  113 f e e t  be low the  
c o n t a c t  w i t h  the  W a l n u t  Format ion .  

Loc a t e d  66 f e e t  a b o v e  the'Co,buta,,artinae bed i s  the  b a s e  of a 2 0 - f o o t  i n t e r v a l  of 
l i m e s t o n e s  and mar l s  so  f o s s i l i f e r o u s  t h a t  t h e y  are  t e rmed  c o q u i n a l .  Good e x p o s u r e s  
of the  c o q u i n a l  zone  a re  p r e s e n t  j u s t  s o u t h  of Iron W h e e l  M e s a ;  a long  S c h n e i d e r ' s  
Road w h e r e  i t  e n t e r s  W h i t e  Ta i l  Canyon ;  and on the  s i d e s  of T e l e p h o n e  H i l l .  The 
ou tc rop  of t he  c o q u i n a l  zone  i s  shown on the  g e o l o g i c  map.  

O v e r l y i n g  t he  c o q u i n a l  zone  i s  an i n t e r v a l  84 f ee t  t h i c k  hav ing  v e r y  few f o s s i l s .  
The Ranch H o u s e  L i m e s t o n e  bed ,  on w h i c h  r e s t s  the  R a n g e r ' s  home,  marks  t he  top of 
t h i s  n o n f o s s i l i f e r o u s  i n t e r v a l .  

Above t he  Ranch H o u s e  L i m e s t o n e  i s  a f o s s i l i f e r o u s  i n t e r v a l  65 f e e t  t h i c k  w h i c h  
i n c l u d e s  s t r a t a  up to  t he  b a s e  of the  S e n t i n e l  Peak  L i m e s t o n e  bed .  The upper  8 f ee t  
of t h i s  i n t e r v a l  marks  the  a b u n d a n t  o c c u r r e n c e  of torioZia rosa , , ,  a s m a l l  e c h i n o i d ,  in 
a v e r y  f o s s i l i f e r o u s  marl  bed .  

A convenient exposure for collecting fossils from the L o r i o l i a  r o s a n a ,  zone is located 
25 feet below the lone cedar tree at the top of Sentinel Peak. Another excellent col- 
lecting site for this assemblage of fossils is at the small hill Just north of Dead Man 
Knob. 

In the Dead Man Knob area Lodolia rosana iS also present in a 10-foot marl whose 
top lies 27 feet below the uppermosz occurrence of Loriolia'aS seen at Sentinel Peak. 
The lower occurrence of Loriolla was not observed on the side of Sentinel Peak be- 
cause of vegetational cover over the outcrop. 

A 7-foot thick, non-fossillferous limestone bed overlies the Lorioliarosana zone. 
It will be called the Sentinel Peak Limestone in this guidebook. The bed is well ex- 
posed in a circular outcrop around Sentinel Peak. It forms the erosional saddle 
between the highest point of Sentinel Peak and the small flat-topped area just north 
of the peak. It also caps the small hill just north of Dead Man Knob. 

The Sentinel Peak Limestone bed is easily recognizable by its wavy contact with 
the underlying marl. The lower portion is yellowish and marly, with platy bedding. 
It grades upward into a hard, tan, finely crystalline limestone, and weathers into a 
blocky surface. 



The 106 feet of Upper Glen Rose strata which lie above the Sentinel Peak Lime- 
stone bed and below the Walnut Formation has only a few fossils. This interval 
contains more silt and sand than any other part of the Upper Glen Rose Member. 

The sandy character of the upper measures of this member can be observed in the 
road cut on Highway 32 at the west end of The Devil's Backbone. A few fossils 
(Nerl, ea and Exogy[a texa,a )are present at this location. Calcite geodes and veinlets are 
abundant in this outcrop. 

Fredericksburg Group 

Walnut Formation 

The Walnut Formation consists of 5 feet of calcareous, silty shale with white 
calcareous nodules and sparse fragments of Exogyra texana . It weathers on the surface 
to a bluish crust. The white calcareous nodules are weathered to soft forms which 
disintegrate under slight pressure into a fine substance resembling face powder. 
The Walnut overlies the sandy shales of theUpper GlenRose in the same roadcut on 
Highway 32 as was mentioned above. At other localities along The Devil's Back- 
bone the Walnut is less than 5 feet thick. 

Comanche Peak Formation 

Only the basal 5 feet of the Comanche Peak was observed in the roadcut on High- 
way 32. At that locality it forms the top ledge of the steep slope above the highway. 
The roadside park is on this limestone. 

Stream Alluvium 

Stream deposits In the BlancoRiver flood plain and in the valleys of its tributary 
streams are recent in age. Their distribution is restricted to a very small area of the 
Camp along the swimming area above the dam and to Old Homestead area in Cima 
Canyon. The alluvium contains much clay and silt along with some sands and grav- 
els. The thickness of alluvium along the swimming area is estimated at 25 to 30 
feet. 

iV. PALEONTOLOGY AND HISTORICAL GEOLOGY 

General Information 

Several early geologists of Texas made reference to, or briefly described, a few 
fossils from the Glen Rose Formation. In the early 1930's, Dr. F. L. Whitney of the 
University of Texas assembled a rather large collection of Glen Rose specimens 
mostly from Blanco, Bandera, Hays, and Comal Counties. Based upon his collec- 
tion, his daughter, Marion Isabelle Whitney, compiled in 1937 the first extensive 
classification text on the fauna of the Glen Rose. Her excellent thesis is still the 
standard reference on the subject. Further study is needed, for not all of the fossils 
at El Rancho Cima are well known, and some have not yet been described in the 
literature. 

In this guidebook, no attempt has been made to illustrate all of the forms recog- 
nized on the Ranch. Rather, a selected group is presented with emphasis upon the 
more commonly occurring genera. 

Life in the Cretaceous Sea 

The limestones and marls were deposited in warm, shallow waters which covered 
this region about 80 million years ago. Not far to the north was the shoreline of this 
ancient sea, now long since retreated to the present Gulf of Mexico. Depth of wa- 
ter during the deposition of the marine strata (which now form the surface of El 
Rancho Cima) was about 50 feet. 

These waters were teeming with marine life much like that which thrives today 
in shallow marine environments. Pelecypods (clams) were the most dominant ani- 
mals in these waters, followed by gastropods (snails). Echinoderms (sea urchins) 
were less numerous, but well represented. 
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S p e c i a l  t y p e s  of p e l e c y p o d s ,  c a l l e d  r u d i s t i d s ,  (Pla te  I I I ) ,  f l o u r i s h e d  in  the  Glen  
Rose s e a .  They i n h a b i t e d  the  s e a  f loor  in  l a r g e  " c o m m u n i t i e s "  in  much t he  s a m e  
manner  a s  o y s t e r s  do t o d a y  in  s h a l l o w  w a t e r s  a long  the  c o a s t .  

P o wcys t i s  gtobuZarls (Pla te  X) w a s  p l e n t i f u l .  T h e s e  s m a l l  w h i t e  b a l l s ,  hav ing  p i t t ed  
s u r f a c e s ,  a re  p robab ly  s e e d s  of p l a n t s  w h i c h  grew on the  s e a  f loor .  

One of the  mos t  a b u n d a n t  f o s s i l s  w h i c h  l i v e d  dur ing  t h i s  t ime  w a s  Orbitollna te~,a.a , 
(Pla te  X), a o n e - c e l l e d  a n i m a l  w h o s e  c o n e - s h a p e d  s h e l l  m e a s u r e s  on ly  1/8 to  1/4 
i n c h  in  d i a m e t e r .  

Much l a t e r  in  g e o l o g i c  t i m e ,  a f t e r  t h e s e  f o s s i l i f e r o u s  b e d s  w e r e  bur ied  b e n e a t h  
the  o c e a n  bot tom by y o u n g e r  mar ine  s e d i m e n t s ,  the  s e a  r e t r e a t e d  sou thward  as  the  
l and  m a s s  w a s  r a i s e d  to  a h ighe r  e l e v a t i o n  by fo rces  w i t h i n  the  ea r th .  (The mar ine  
beds  e x p o s e d  a t  Camp are  900 to  1 ,300 f ee t  above  the  p r e s e n t  l e v e l  of the  s e a ) .  
S t reams  and r i ve r s  t h e n  b e g a n  the  u n c e a s i n g  t a s k  of e rod ing  downward  to  e x p o s e  
the  unde r ly ing  l a y e r s  w h i c h  s t i l l  c o n t a i n  the  e v i d e n c e  of p a s t  mar ine  l i f e .  

P r e s e r v a t i o n  of F o s s i l s  

In g e n e r a l ,  f o s s i l s  a re  a b u n d a n t  in  mos t  of the  b e d s ,  but  a re  not w e l l  p r e s e r v e d .  
The o r i g i n a l  s h e l l s  have  b e e n  removed  by s o l u t i o n .  For e x a m p l e ,  mos t  c l a m s  are  
i d e n t i f i e d  on ly  by the  s h a p e  of t h e i r  i n t e r n a l  m o l d s .  

Among the  r u d i s t i d s  r e c o g n i z e d  are  r o u c a s l a ,  Mo.opleura , and C o a l c o m . , a .  Of t h e s e ,  
Toucasia i s  the  mos t  dominan t  and b e s t  p r e s e r v e d .  

C o r a l s ,  s p o n g e s  and b r y o z o a n s  w e r e  p r e s e n t  in the  C r e t a c e o u s  s e a ,  but  a re  s c a r c e  
in  the  p r e s e n t  o u t c r o p s .  The b r y o z o a n s  a p p e a r  a s  t i n y  r e c t a n g l e s  of l a t t i c e  work 
w h i c h  u s u a l l y  e n c r u s t  s m a l l  po r t ions  of l a rge r  f o s s i l s .  

The o y s t e r - l i k e  c l a m s  s u c h  a s  Exosyra and G,yph~ea are  g e n e r a l l y  w e l l  p r e s e r v e d ,  
a s  i s  the  t i n y  p ro tozoan ,  OrbitoZi.a . In many p l a c e s  Oi-bitoZi.a c a n  b e s c o o p e d  up by the  
handfu l s  from w e l l  e x p o s e d  marl  o u t c r o p s .  

F o s s i l  A s s e m b l a g e s  

W h e n  s e v e r a l  f o s s i l s  occur  in  t he  s a m e  bed ,  t h e y  are  re fe r red  to  a s  a s u i t e  or 
a s s e m b l a g e .  Three d i s t i n c t  z o n e s ,  e a c h  of w h i c h  has  a c h a r a c t e r i s t i c  a s s e m b l a g e ,  
a re  i d e n t i f i e d  in  t h i s  g u i d e b o o k .  They are  the  S a Z e . i a t e x . . a  (P la te  IX) zone ,  the  
C o q u i n a l  zone ,  and the  Loriot iarosana (P la te  I X ) z o n e .  

More than  30 d i f f e r en t  gene ra  a re  c o n t a i n e d  w i t h i n  the  Salenia texana z o n e ,  the  
l o w e s t  of the  t h r e e .  The s m a l l  e c h i n o i d  for w h i c h  t h i s  zone  i s  named i s  an  i n d e x  
f o s s i l  found no other  p l a c e  in  the  s t r a t i g r a p h i c  co l umn .  This  a s s e m b l a g e  occu r s  
w i t h i n  a marl  w i t h  some th in  l i m e s t o n e  b e d s .  I m m e d i a t e l y  o v e r l y i n g  the  Satenla texa .a  
zone i s  a l i m e s t o n e  w h o s e  top i s  cove red  w i t h  Corbula raartinae, (Pla te  V), a t i n y  p e l e -  
cypod w h i c h  o c c u r s  in  s u c h  a b u n d a n c e  tha t  the  a g g r e g a t e  a p p e a r a n c e  r e s e m b l e s  
w h e a t  s e e d s .  The Satenla zone i s  l o c a t e d  on the  map where  t he  two s h a d e s  of g r een  
co lo r  ad jo in  e a c h  o the r  n e a r  the  Blanco  River .  

I m m e d i a t e l y  s o u t h  of the  e n t r a n c e  to  Iron W h e e l  M e s a  i s  the  ou tc rop  of a marl  
bed w h i c h  i s  made up a l m o s t  e n t i r e l y  of Orbltotina te~,ana • This  marks  the  b a s e  of a 20-  
foot  i n t e r v a l  of l i m e s t o n e s  and mar l s  c a l l e d  the  C o q u i n a l  zone .  The l i m e s t o n e s  
c o n t a i n  many d i f f e ren t  gene ra  and s p e c i e s  of l a r g e  and s m a l l  c l a m s  and s n a i l s  c e -  
mented  c l o s e l y  t o g e t h e r .  In some of the  mar l s  Orbitolina s h e l l s  a re  c e m e n t e d  t o g e t h e r  
in c rumbly  m a s s e s .  R u d i s t i d s  occur  in  a b u n d a n c e  in  and a b o v e  t h i s  zone .  

The Loriot iarosana zone ,  h i g h e s t  of the  t h r e e ,  i s  w e l l  e x p o s e d  near  the  top of 
S e n t i n e l  P e a k .  This  zone  w a s  s o  named b e c a u s e  of t he  a b u n d a n t  o c c u r r e n c e  of 
Loriolia rosana,  a small echinoid. Here is an interesting and varied assemblage of fos- 
sils. Most of them appear to be dwarfed in size when compared with related genera 
found elsewhere in the section. The zone is distinct in that the strata immediately 
above and below it are relatively non-fossiliferous. 

Explanation of Fossil Drawings 

Many of the fossils found at El RanchoCima are illustrated and classified in the 
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plates which follow. A study of the drawings will help in recognizing them and in 
learning in which part of the section they are found. 

The information on each plate will be useful in finding and classifying speci- 
mens. First and second names are generic and specific, respectively. If a third 
name follows in parenthesis, it identifies the paleontologist who classified the fos- 
sil. The indicator "x I/2" means that the drawing is approximately one-half life size; 
"x 2/3" means that the drawing is somewhat less than natural size; while "x 5" means 
that the figure has been enlarged to five times normal size because the actual speci- 
men is too small to be seen clearly in life size. In addition to the name which 
appears beneath each illustration, there is a reference to the beds from which the 
specimen has been collected. With few exceptions, it is not an indicator of the 
total range of the fossil to which it refers. 

Even though a Scout may wish to use only the generic (capitalized) name of each 
fossil for his exhibit, the information has been made more complete wherever possi- 
ble. Such additional data will prove helpful to geologists who are interested in the 
area as well as to merit badge counselors. 



P E L E G Y P O D S  ( C L A M S )  
Al l  ipeciment on Ibis p I m *  s h ~ n  • I/2 

Anatina hanseni (Whitney) 

~qulne[  Z a ~  

C~dita staffordi (Whitney) 

Lower Glen Rose 

Panopea seUardsi (Whitney) 

P L A T E  "1" 

,4natina beckleyi (Whitney) 

Cc qulaol Zo~  



Al l  specimens on th; ,  p l~e  shown • 1/2 

Corbis hamiltonae (hitney) 

Salenla ond C o ~ l ~ l  z , ~ ,  Corbis banderaensis (Whitneyj 

Liopistha walkcri (Whitaey) 

Coq~lnal Zone 

Liopistha banderaensis (Whitney) 

Coquinql ~ 

Liopistha fletcheri (Whitney) Mtrttrix htmstni (ffhitnty ) 

Solenia and Coqolnal Z e u s  Sa l~ lo  r e ,am Zone 

P E L E C Y P O D S  

P L A T E  :[Z 



Al l  s ~ c l m . J  on t h l l  p l ~ ,  , k ~ n  • I / 2  

Monople~ sp. ~onopleura subtriquetra (Roemer) 

k o w ~  GJ~ RoH Lower Glen Rome W. of Horse Sho* B ~ d  

Toueasia pseudopatagiata [Whitney/ 
Upp~ Glen Rose (Coqulnal) 

Coalcomana tex~a (Whitney) 

Toucasia h~coekensis [Whitney/ 

Upp~ Glen Rote (Coqulnal) 

PELEGYPODS 

P L A T E  



x II2 

Cueullaea blaneoensis (~h i tney  ) 

L * . o ,  ~1o.  R ° . - S * I * . i *  Z * ~  

• ... ~ ,:,. ,: ~" ~ , ~ d ~  ~ , ~ / ~ : \ .  ~ I 

~i"":" i~,'>:~' -" , ~i~ 

Trlgonla whitneyl (Wencl[er) 

I_**~ 01,. R*II *rid Coquln*l Zo.I 

PE:L.EGYPO DS 

P L A T E :  

x 112 

Neithea irregul~is  (BSse  ) 

~ L  G t ~  Rzte 



Corbula martlnae (Whitney) 

t~ I~io*t e b b °  Soto.lo Z o ~  
Exogyra pa~percula (Cragin) 

upp~, ~ l .n  Ro.°  

x 1/2 

Spondylus olsenae (~hitney) 

X 1/2 

Exogyra weatherfordensis (Cragin) 

Bp~r Gl*n Rost 

Lucina horni (Whitney) 

~GJo .  Ro,. Nucula bybeeifWhltney) 

Solenle and Coq~lno[ Zones 

Tapes bakeri(Whltney) 

C,*~,ol GI*~ Ro** 

Gryphaea w~dl (Hill & Voughaa) 

G.n. , ° t  mort R o .  

P E I - E C Y P O D S  

P L A T E  Z 



Al l  . ~ e l m ~ ,  ~ +hl, plme shown • ½ 

Exogyra tegana 

Upper--st  Glen Role 

ond Lowor F r m d ~ l c k t b ~ g  

Area texana (Roemer) 

Solenla Z ~  

Trlgonia wendleri (Whitney) 

Saleala  Z O ~  

Peeten s t~ ton t  (Hill) 

Cypri~eria texana (Ruiner)  

Upper Glen Rosa 

C ~ d i ~  eanges t~  (Conrad) 

G*n~el  G I n  R e , *  

pholadomya sp. 

U p ~ r  Glen Ros* 

P E L E C Y P O D S  

P L A T E  2 ~  



G A S T R O P O D S  ( S N A I L S  ] 

All ap~ lmn ,  on thl* p l~ . . h~n  x I /2  

Strombus beckieyi (Whitney) 
Salenla and UFI~t Glen Rosu 

Lunatia pedemalis (Roemer) 
~o l  Gr*. Ros* 

Ty|ostoma travlscnsis {Whitney) 

.~alenla end Upp4tr Glen Reae 

T~bo mcallisteri (Whitney) 

Upl~¢ GI* .  Roe .  

T~bo cuylerl (Whitney) 

upp,, GIn Ro,o 

O 
Pleurotomar~a gl~nrosensis {~rhitney) 

$a[enJo e~  Upper Glen R@se 

P L A T E  



Atl spsctmns o.  thf, plat. show,  • ; /2  

Nerinea ikinsi (~hi~ney ) 

G ~ ¢ M  Glen R~m 

Turrltella sp. 

G . ~ r = l  Gtsn Rose 

l 
Nerinea boyseni (Whitney) 
Opp*r Glen Row 

lVerinea hancockensis (Whitney) 

Upper Glen RoiQ 

G A S T R O P O D S  

P L A T E  v , , ,  

NNerinea roemer i  (Whitney) 

, ~ l . , ; a  Zo~ 



E C H I N O I D S  (SEA U R C H I N S )  

All  ,pe¢ l~ns on fk t ,  pine ,how, x V2 

5alenia tex~a (Credner) 
t.d*x to S~lo.i, z . ~  {Sn ~} 

Ennalaster texanus (Roemer) 

Solenle ZO~ 

Holectypus plautus ( Roemer ) 

GQ~fel Glen Ro,e 

Hemiaster comanehei (Clark) 

~ l . . l e  Ze.* 

Loriol la rosana (Cooke) 

I,dex to L~lal ;e Z e ~  (..*e t*xt )  

PLATE 



O T H E R  F O R M S  

x 5  

Orbitolina texana (Roemer) 
A [ o r ~ i n i f e r  

A [enes te l l ld  bryozoan 

x 213 

Poroeys t is  globularis (Giebel) 

G.here1 GI*. Rot** Lowt Ft*d*ricktb~$ Greet 

Worm tubes on a clam 

!-: "~' 'Ji l~ ~'.,. ~'~, = ~ ~ - ~ l . ~ , k ' ;  " : \ u : m ,  • 1, , ~ ,  , . .  , "~," " ; , ~ , / . . ~ , , ~ i ~ ,  ~ y ~  ~ , ~ ' l ~ . " .  (,. * • ~ ~ " ~ ,  
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V. STRUCTURAL GEOLOGY 

Regional Features 

Reqional Dip. -Though the topography of the Camp and surrounding region is 
generally rugged, the strata are almost horizontal. To the unaided eye there is no 
perceptible dip. However, the strata dip slightly to the southeast at a rate of 20 
feet per mile, or about one-fourth of a degree. 

To the field geologist, these horizontal strata are "layer cake geology. " Their 
thickness is easily determined by measurement wlth a calibrated rod and hand level. 

San Marcos Arch. - A broad upwarp of rock layers called the San Maroos arch 
underlies the Camp and surrounding region. The structural axis extends southeast- 
ward from the Llano uplift into the deep subsurface under the Gulf Coastal Plain. 
(See figure 2). The arch is many miles wide in a southwest-northeast direction. 

El Rancho Cima lies over the central portion, or axis, of this buried feature. No 
evidence of its presence can be seen at the surface. 

Balcones Fault Zone. -At least seven major faults trending N45E occur within the 
Balcones fault zone through Hays andComalCounties. Many smaller faults are also 
present between the larger ones. Two of the major faults are present in the Camp. 
Their traces are shown on the geologic map as single lines. Actually, each line rep- 
resents a zone, a few hundred feet across, of several small "breaks" of the strata. 

The width of the Balcones fault zone, from New Braunfels northwestward to 
Spring Branch in Comal County, is about 20 miles. 

Most of the downthrown blocks are on the southeast sides of the faults. The 
total vertical movement, or throw, of all the faults between Spring Branch and New 
Braunfels has been estimated at 1,700 feet. (DeCook, 1960). 

Local Features in the Camp 

Wimberley Fault. - The Wimberley fault trends N45E from eastern Comal County 
to Onion Creek in central Hays County. It is named from the town of Wlmberley which 
is located near the fault trace in Hays County. The presence of this fault near the 
head of Cima Canyon is indicated by disrupted strata which have random dip orien- 
tations. 

Frio Spring and Lonesome Valley Spring in Cima Canyon are related to the 
Wimberley fault. The waters which feed the springs emerge to the surface through 
pore spaces between the crumbled and displaced strata along the fault plane. 

The southeast side of theWimberley fault has moved downward approximately 93 
feet. The amount of throw was determined by subtracting the elevations at which 
the Loriolia rosana, zone occurred on the upthrown side at Sentinel Peak and on the down- 
thrown side at Dead Man Knob. 

Tom Creek Fault. -The Tom Creek fault crosses the northwest corner of the Camp. 
It extends in a northeast-southwest direction across the entire width of Hays and 
Comal Counties. It is named from Tom Creek whose course follows the trace of the 
fault for a considerable distance (in Comal County). 

Contorted and disrupted strata near river campsite number 3 identify the fault 
trace on the hillside above the large bath house. 

The 82 feet of throw of this fault was calculated from differences in elevation of 
the Corbula m=rtlnae bed on the upthrown and downthrown blocks. 
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VI. WATER RESOURCES 

W e l l s  

M o s t  of the  w a t e r s  o b t a i n e d  from w e l l s  in Comal  Coun ty  are  a c c e p t a b l e  for s t o c k  
and d o m e s t i c  p u r p o s e s .  

Aquifers  a re  l a r g e l y  l i m e s t o n e s ,  y i e l d i n g  w a t e r s  t h a t  a re  m o d e r a t e l y  hard .  D i s -  
s o l v e d  s o l i d s  g e n e r a l l y  r ange  a b o v e  200 ppm (par ts  per  mi l l ion)  and be low 1000 ppm. 
C a l c i u m  b i c a r b o n a t e  i s  no rma l ly  the  p redominan t  mine ra l  c o n s t i t u e n t .  W a t e r s  from 
the  Lower Glen  Rose c o n t a i n  more s u l p h a t e s  and are  u s u a l l y  harder  than  t h o s e  from 
the  Upper  G l e n  Rose .  

At E1 Rancho Cima  the  w a t e r  i s  p roduced  from f ive  d e e p  w e l l s  t h a t  a re  bo t tomed 
in the Lower Glen Rose. Camp Headquarters and the River Camp are supplied by a 
570-foot well, deepest on the ranch. This well is fitted with a 3-phase pump ca- 
pable of delivering 10,000 gallons of water per hour into a cistern having a 25,000- 
gallon capacity. When consumption lowers the water level to a certain position, 
the pump is automatically started. It operates until the cistern is filled before 
shutting off. Locations and depths of the other four wells on the ranch are as fol- 
lows: Horse Shoe Bend - 488'; Iron Wheel Mesa - 400'; Rocky Gulch - 400'; and 
R a n g e r ' s  H o u s e  - 365 ' .  

None of the  w a t e r s  o b t a i n e d  a t  El Rancho Cima r e q u i r e s  c h e m i c a l  t r e a t m e n t  for 
p u r i f i c a t i o n .  

Spr ings  

Aptly c a l l e d  the  "Count ry  of 1100 Spr ings"  i s  the  Edwards  P l a t e a u  r e g i o n ,  whe re  
na tu r a l  s p r i n g s  occur  in  a b u n d a n c e .  Spr ing w a t e r  i s  a c c e p t a b l e  for g e n e r a l  c o n -  
sumpt ion  p rov ided  the re  i s  no p o l l u t i o n  n e a r  i t s  point  of i s s u e .  Spr ings  are  of 
s p e c i a l  i m p o r t a n c e  to w i l d  l i f e ,  p a r t i c u l a r l y  m a m m a l s ,  w h i c h  of ten  depend  upon them 
for d r ink ing  w a t e r .  Some of the  s p r i n g s  a p p a r e n t l y  r e s u l t  from l e a k a g e  of w a t e r  up-  
ward  a l o n g  fau l t  z o n e s .  

The Blanco  River  

At W i m b e r l e y ,  a g a g i n g  s t a t i o n  r eco rds  the  runoff from a d r a i n a g e  a rea  of 318 
s q u a r e  m i l e s  in Hays  Coun ty  and from 60 s q u a r e  m i l e s  in  Comal  Coun t y .  The a v e r -  
age  a n n u a l  runoff  from the  Blanco  River b a s i n  b e t w e e n  1929 and 1950 w a s  209 a c r e - f e e t  
per squa re  m i l e .  (George ,  1952). 

A c o n c r e t e  dam a c r o s s  the  r i ve r  af fords  a l a r g e  swimming  and boa t i ng  a rea  for the  
S c o u t s '  wa te r f ron t  program.  

* 9¢ * 
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VII. EARNING THE GEOLOGY MERIT BADGE AT EL RANCHO CIMA 

Requirements  

A Scout should begin  earning the geology merit badge by reading the geology 
merit badge pamphlet  and the guidebook on the geology of E1 Rancho Cima. Also, 
he should review the chapter  in h i s  handbook which expla ins  map reading if he has  
not recent ly  worked with topographic maps. 

If a counselor  in geology is  p resent  at  camp, the Scout should work and consul t  
with him. However, i t  is  poss ib le  with the aid of the guidebook and the  geologic 
map, to co l lec t  foss i l s ,  a s semble  all needed information and complete the f ield 
work without a s s i s t a n c e .  A counselor  may be consul ted  at  a la ter  date  if neces -  
sary. 

A l i s t  of requirements  with sugges t ions  about how to complete them follows: 

Requirement One. 

Make a col lec t ion  of f i f teen or more different f o s s i l s  and five or more different 
sedimentary rocks which are found at Cima. 

1. Label  the fo s s i l s  with the i r  generic  names  and identify the geologic forma- 
tion in which they were found. Mark the co l lec t ion  local i ty  on the map. 

2. Label  the rock samples  with the i r  I i thologic names and ident ify the geologic  
formation from which the samples  were taken. Mark the local i ty  on the map. 
Include l imestone,  sands tone  and shale  in the col lec t ion.  

3. Be able to explain how foss i l s  are formed, how they are used  by the geolo- 
gist,  and why they are a s s o c i a t e d  with sedimentary rocks.  

Requirement Two. 

Vis i t  the water supply sys tem of E1 Rancho Cima and write a short  report 
about it answering the following ques t ions :  

What is  the exact  locat ion of the well supplying camp headquar te r s?  

What are the pumping, storage, and dis t r ibut ion f ac i l i t i e s?  

How deep is  the well and how much water does  i t  produce? 

What is  the aquifer and how is  it chQrged? 

What are the impuri t ies  in the water and what is  done to prevent  contaminat ion?  

Requirement Three.  

Demonstrate that  you are able  to read a geologic  map by doing the  following: 

1. Point  out the ~ symbols  used in making the  map of Cima and be 
able to expla in  what  they s tand for. 

2. Draw a combination topographic  profile and geologic cross  sec t ion  ac ross  
the map along a l ine which p a s s e s  through the  windmill on Dev i l ' s  Back- 
bone and the Camp headquar ters .  Be sure to include the faul ts  and foss i l  
zones  as  well as  the  geologic formations shown on the map. 
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3. Use your map and cross  sect ion to point out some re la t ionships  between 
topography and geology. 

Requirement Four. 

Write a short paragraph outlining the geologic history of E1 Rancho Cima. 
Use your map and cross  sect ion and be sure to give the events  in order of occur- 
rence from the oldest  to the youngest .  

Hints in Making a Geologic Cross Section 

First ,  draw the cross  secfion line on your map specif ied in requirement num- 
ber 3. 

Then, secure a piece of paper, ten by fifteen inches,  and rule it into one-half 
inch squares.  Graph or cross  sect ion paper would be ideal.  

Now, make a topographic profile as follows: place the top edge of the long 
dimension of your paper along the line you drew, keep north on the left .  Mark each 
contour intersect ion on the edge of the paper and record i ts  elevation value. These 
points are to be projected down to in tersec t  the horizontal l ines.  Each horizontal 
line will equal 50 feet in elevation change (this is  a vertical sca le  of one inch 
equals 100 feet). Make the top line equal to the highest  elevation c rossed  on the 
line of sect ion and number all l ines  fo fhe boffom of fhe paper each 50' lower than 
the one above. Construct your profile. Be sure the streams are in the val leys  and 
the hi l ls  are in the right place. The profile represents  the surface of the ground 
and is  important to the next step which is filling in the geology which l ies  below 
this surface. 

After completion of the topographic profile, place the fop of your sect ion along 
the line as  before and mark the geologic boundaries. Project  those down until 
they in tersect  the profile and draw your contact  l ines .  Use vertical l ines for the 
faults.  Use  the guidebook to get the proper th ickness  of members which do not 
have an exposed base  along the line of sect ion.  

Finish up by naming the hil ls ,  val leys,  streams and geologic formations as 
given on the map. Put  your name in a t i t le  box in the right-hand corner. 

Equipment for Collectinq Fossils 

Most fossils are heavy for their size. You can fill your pockets in a few minutes 
and have no space left for more specimens. It will help to bring some sort of carry- 
ing sack such as an army surplus gas mask holder with straps, or a heavy-duty 
cloth bag. Small sample sacks which will hold several specimens are usually pro- 
vided by counselors. These sacks are used by oil companies for packing well 
samples. Companies have been generous in donating sample sacks for Scouts 
studying geology at summer camp. 

If you really want to dig into the marls or break off pieces of limestone, you 
should have a geologist's hammer or a small pick. 

It is sometimes revealing to look at small fossils or freshly broken rocks with a 
hand lens, or small pocket magnifying glass. You can see much more detail than 
with the naked eye. A good hand lens is rather expensive, but perhaps you may 
borrow one from a geologist friend or counselor. 

As you put your specimens in a sample sack, be sure to label the sack with the 
location. You may want to come back to the same spot later for more specimens. 
Don't trust your memory. 

Searching for fossils is fun. Each new flnd is an adventure in itself. Happy 
hunting ! 
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Mounting and Preparing Specimens 

It is a good idea tothoroughly scrub your specimens wlth soapy water and a stiff 
brush. An old tooth brush works fine. Many details hidden by the veneer of chalky 
dust will appear after washing. Among the better looking fossil exhibits are those 
mounted on varnished plywood. Small specimens may be attached wlth plastic ce- 
ment. Larger ones may have to be wired to the board, in which case you wlll have 
to drill small holes in the board through which to pass the ends of the wire before 
twisting them together on the back of the board. 

Use the sketches of fossils inthls guidebook as an aid in classifying your finds. 
Your counselor or Scoutmaster can help you. After you get home from camp, put the 
name and age of each fossilon a gummed label and attach it to the board underneath 
the fossil to which it refers. 

If enough boys in your troop have fossil collections, you may want to display 
them at the Scout Exposition. Remember,too, your collection can be used as a 
partial fulfillment of the requirements for the Nature Merit Badge. 
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IX. GLOSSARY 

age. An informal unlt of geologic time during which a given rock interval was de- 
posited. 

alluvium. Earth, silt, sand, gravel and other transported matter of comparatively 
recent age which has been deposited by streams and rivers on adjacent lowlands. 

aquifer. A formation, or part of a formation, that is water bearing. 

a r c h. A term applied to strata which dip in opposite directions from a common ridge 
or axis. Same as anticline . 

assemblage. (See fossil) 

axis. (See structural geology) 

be d. The smallest unit of layered rocks. Same as layer. 

bedrock. Any solid rock exposed at the surface of the earth or overlain by un- 
consolidated material such as soils. 

calcareous. A term used to describe rocks containing a high percentage of cal- 
cium carbonate, CaCO 3. 

contact. The plane, or surface, where t w o  different kinds of rock come together. 

coquina. Porous limestone composed of broken shells and other organic debris. 

crystalline. Of or pertaining to the nature of a crystal, which is bounded by 
plane surfaces or faces. 

d I p. To slope downward from a horizontal surface. 

downthrown block. (See fault) 

drainage. The gravitational flow of water from an area. 

Edwards Plateau. (See plateau) 

elevation contour. An imaginary line, drawn on a map, which connects points 
of equal elevation on the ground. 

era. The greatest of all stratigraphic divisions. Era involves a large amount of 
geologic time. 

eros ion. All processes by which earth and rock are loosened and removed from 
place to place. Includes weathering. 

f a u I t. A fracture, or fracture zone, along which there has been displacement of the 
two sides relative to one another. The high side is called the upthrown block, 
and the low side is called the downthrown block. 

fault plane. The plane or surface along which movement has occurred. 
It is often characterized by crumpled and distorted strata due to friction- 
al dragging of one block against the other. 

fault throw. The amount of vertical movement of one block in relation 
to the other. 

fault trace. The intersection of a fault with the earth's surface. 
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f a u I t (Continued) 

fault trend. (More commonly called fault strike). The direction of the 
trace of a fault on the earth's surface. 

fauna. The animals of any place or time that lived in association with each other. 

formation. An interval of rocks which have some character in common. The fun- 
damental unit used for geologic mapping. 

los s il. The remains or traces of animals or plants which have been preserved in 
the rocks. 

fossil assemblage. A fosslliferous zone defined and identified by a 
group of associated forms rather than by a single index fossil. 

fossil mold (external). A mold which shows the form and markings 
of the outer surface of the original shell. 

fossil mold (internal). A mold which shows the form and markings 
of the inner surfaces of a shell or organism. 

index fossil. (Sameas aguide fossil). Afossil characteristic of 
an assemblage zone and so far as known restricted to it. 

genus. A group of closely related species of animals or plants. Plural is genera. 

9eode. A hollow, globular body, variable in size, with mineral crystals projecting 
into the hollow center. 

q r o u p. In stratigraphy: a rock unit consisting of two or more formations (one over- 
lying the other) which have similar characteristics. 

index fossil. (See fossil) 

layer. (See bed) 

limestone. A bedded sedimentary deposit consisting chiefly of calcium carbon- 
ate, C a C O  3 . 

l i t h o l o g y .  The p h y s i c a l  c h a r a c t e r  of a rock .  

m a r i n e .  Of or b e l o n g i n g  to  or c a u s e d  by the  s e a .  

m a r l .  A r i c h l y  c a l c a r e o u s  s h a l e .  

m e m b e r .  A d i v i s i o n  of a fo rmat ion .  

m i n e r a l .  A rook- fo rming  un i t  of d e f i n i t e  c h e m i c a l  c o m p o s i t i o n ,  u s u a l l y  hav ing  
c r y s t a l  f a c e s .  

m o l d .  (See f o s s i l  m o l d )  

o u t c r o p .  The e x p o s u r e  of a bed a t  the  s u r f a c e  of the  e a r t h .  

o u t l i e r .  A por t ion  of a rock uni t  i s o l a t e d  from the  main  body by e r o s i o n .  O u t l i e r s  
( such  a s  N o r t h e a s t  M o u n t a i n  to  Square  End Mounta in)  u s u a l l y  c ap  the  tops  of 
h i l l s .  

p a l e o n t o l o g y .  The s t u d y  of f o s s i l  r e m a i n s  of o r g a n i s m s .  

p l a t e a u .  An e x t e n s i v e  e l e v a t e d  r e g i o n  of f l a t  or h i l l y  s u r f a c e .  

p r o t o z o a .  A p h y l u m  of s i n g l e  c e l l e d  a n i m a l s .  

r a n g e. The time span of an organism in the stratigraphic column. 

r e I i e f. The difference in elevation between the high and low points of a land sur- 
face. 
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s e d i m e n t .  S o l i d  m a t e r i a l  s e t t l e d  f rom s u s p e n s i o n  i n  a l i q u i d .  

s e r i e s .  A d i v i s i o n  o f  a s y s t e m .  

s h a l e .  A c l a y - l i k e  s e d i m e n t .  

s p e c i e s .  A g r o u p  of  i n d i v i d u a l s  h a v i n g  s u b s t a n t i a l l y  t h e  s a m e  s t r u c t u r e ,  h a b i t s ,  
a n d  g e o g r a p h i c  a n d  g e o l o g i c  r a n g e .  

s t r a t u m .  A s i n g l e  s e d i m e n t a r y  b e d .  P l u r a l  i s  s t r a t a .  

s t r a t i g r a p h y .  A d e s c r i p t i v e  s t u d y  o f  r o c k  c h a r a c t e r  a n d  t h i c k n e s s  u s e d  a s  a 
b a s i s  o f  c o r r e l a t i o n  f r o m  o n e  l o c a l e  t o  a n o t h e r .  

s t r i k  e .  T h e  c o m p a s s  b e a r i n g  of  t h e  o u t c r o p  o f  a d i p p i n g  b e d  o r  s t r u c t u r e  o n  a l e v e l  
s u r f a c e .  

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

s t r u c t u r a l  a x i s .  T h e  l i n e  f o l l o w i n g  t h e  a p e x ,  o r  r i d g e ,  o f  a n  u p f o l d  o r  
t h e  l o w e s t  p a r t  o f  a d o w n f o l d .  (See  a r c h )  

s y s t e m .  A d i v i s i o n  o f  a n  e r a .  

t o p o g r a p h y .  T h e  r e l i e f  a n d  s h a p e  of  t h e  l a n d  s u r f a c e .  

u p t h r o w n  b l o c k .  (See  f a u l t )  

u p w a r p .  An a r e a  t h a t  h a s  b e e n  u p l i f t e d ;  g e n e r a l l y  u s e d  f o r  b r o a d  a n t i c l i n e s .  
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X. APPENDIX 

MEASURED STRATIGRAPHIC SECTIONS 

A description of each bed which crops out in the Camp follows. Measurements wore tak- 
en up the sides of five different hills or slopes between the Blanco River and The Devil's 
Backbone. For locations of the individual portions of the stratigraphlc section, see fig- 
ure 3. 

The description starts with Section 1 at the uppermost layer along The Devil's Back- 
bone and ends with the lowest bed near Circle Bar One campsite as described in Section 5 : 

Thickness in Feet 

Bed Cumulative 

Comanche Peak Formation, limestone, brown to buff to gray, hard, micro- 
crystalline ....................................................... 5.00 5.00 

Walnut Formation, shale, clayey to chalky, sandy, weathers to a bluish 
crust 3 white calcareous nodules. Exogyra texana ................... 4.75 9.75 

Glen Rose Formation, upper member: 
Limestone, in three units. Upper: off-white to tan, mottled, 

silty, dense. Middle: blocky lime intercalated with thin sandy 
shales. Lower: buff to brown, very hard with dark impurities.. 8.50 18.25 

Marl, firm, sandy, blocky ......................................... 3.00 21.25 

Shale, basal two feet platy, fissile, silty. Fossil zone 5 i/2 
feet from base contains a small species of Nerinea and calcite 
geodes ......................................................... 9.00 30.25 

Limestone, off-whlte, silty, medit~-hard, blocky .................. 2.00 32.25 

Shale, sandy, blocky .............................................. 2.80 35.05 

Limestone, upper two feet buff to tan, hard, finely crystalline; 
with secondary calcite. Basal portion buff to tan, very hard; 
with calcite velnlets .......................................... 8.00 43.05 

Clay, brown, sandy ................................................ 6.00 49.O5 

Limestone, tan to buff, finely crystalline, very hard; ripple- 
marked. Silty in middle and upper portions .................... 8.00 57.05 

Marl, in steep slope covered by slump blocks of limestone ......... 27.00 84.05 

Limestone, huff to brown, with silt and flne-gralned sand; 
blocky bedding. Slightly fossiliferous ........................ 4.12 88.17 

Marl, mostly covered .............................................. 2.50 90.67 

Limestone, off-white, chalky to finely crystalline, thin-bedded, 
rlpple-marked. Forms ledge .................................... 1.00 91.67 

Marl, mostly covered, with sparse fossils in outwash. Chert found 
in outwash ..................................................... 7.75 99.42 

Limestone, white to off-white, finely crystalline, hard; thin, 
platy, intercalated with covered marl beds ..................... i0.00 109.42 

Limestone, thin, off-whlte to tan, finely crystalline, very hard. 
Underlain by covered marl ...................................... 5.60 115.02 

Sentinel Peak limestone, in three units. Upper two feet: off- 
white to tan, hard, finely crystalline. Middle: white, chalky, 
to tan, dense, finely crystalline, medium hard. Interspersed 
with white chalky limestone. Lower: buff to yellowish, marly, 
blocky to platy. Fossiliferous ................................ 7.50 122.52 

This marks the end of Section 1 in Cima Canyon. 
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This marks the beginning of section g at Sentinel Peak. 
Thickness in Feet 

Bed Cumulative 

Marl, Loriolia zone, buff to tan~ partially covered; very fossil- 
iferous. Upper 3 1/2 feet: off-white to tan to brown, platy. 
Forms warty contact with overlying limestone. Width of outcrop 
about i00 feet. Loriolia rosana~ Strombus beekleyi~ Neithea 
irregularis, Arctica s p., Cardium congestum, Exogyra pauper- 
eala, Exogyra weatherfordensis, Holectypus sp., Nucula sp., 
Lima sp.~ Pholadomya sp.~ Natica sp.~ Turritella sp.~ Spondy- 
lu___s s_~. • Nerinea s_~., Turbo cuyleri, Turbo mcallisteri, 
Cyprimeria texana .............................................. 8.00 130.52 

Limestones two units. Upper 2 feet: dark tan, finely crystalline, 
dense, hard~ honeycombed. Basal unit: off-white to light tan, 
finely crystalline to chalky, medium honeycombed. Gradational 
contact between units .......................................... 4.75 135.27 

Marl, whiter chalky, platy~ partially covered. Thin lime stringer 
3'8" above base is off-whlte to tan, finely crystalline, chalky, 
medium hard, fossiliferous ..................................... 7.25 142.52 

Limestone, two units. Upper unit: tan, finely erystalline~ denser 
hard, honeycombed 3 no observed fossils. Basal unit: off-white, 
chalky, marly, medium hard. Marly in middle, platy, buff ...... 3.70 146.22 

Marl, buff to tan, somewhat platy, partially covered .............. 6.75 152.97 

Limestones three units. Upper unit: light gray to tan~ finely 
crystalline, dense, very hard, slightly honeycombed. Neithea. 
Middle unit: off-white to tan~ medium hard, flaggy. Basal 
unit: off-white to tan~ finely crystalline, slightly honey- 
combed; contains Cyprimeria texana plus some unidentified fos- 
sils. Each lime is separated by a thin marl ................... 4.50 157.h7 

Marl, lower occurrence of Loriolia rosana, buff to tan, almost 
entirely covered by grass over wide outcrop at Sentinel Peak~ 
well exposed at Deadman Knob ................................... lO.O0 167.47 

Limestones three units. Upper bed: gray, finely crystalline, 
dense. Contains Lunatia pedernalis. Middle bed: fine to medi- 
um erystallinity, denser hard~ sl. honeycombed. Basal bed: 
off-whiter imputes marly, sl. fossiliferous. Sequence forms 
sharp terrace. Neithea~ Nerinea. Two feet of marl in central 
portion ........................................................ 5.75 173.22 

Marl~ tan, mostly covered; grading upward into limestone .......... 5.00 178.22 

Limestone, two units. Upper bed: brown to buffs fine to medium 
erystallinity; dense, hard, very fossiliferous. Lunatia 
pedernalis~ Turbo cuyleri, Strombus beekleyi. Middle portion 
marly, forms terrace between limes. -~7-~ck) Lower bed: 
buff to tan, impure, marly 3 fossiliferous, honeycombed (l' 
thick) ......................................................... 5.50 183.72 

Marl, buff, partially covered; with washed out fossils. Tiny 
gastropods. Sparse occurrence of 0rbitolina texana, Porocystis 
globalaris ..................................................... 4.00 187.72 

Ranch House limestone, off-white to tan, denser finely crystallines 
hard. Weathers gray. Fossils sparse. Cyprimeria texana ...... 5.25 192.97 

The above lunit marks the end of section 2 at the base of the Ranch House limestone on 
the north side of Fortress Mountain. (Elevation 1175 feet). 

Section 3 starts at base of Ranch House limestones approximately 175 feet from north 
gate of barn at Banger's House. 

Marl, covered ..................................................... 5.50 198.47 
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Thickness in Feet 

Bed Cumulative 

Marl, tans mostly covered. Thin limestone of unmeasured thick- 
ness 4 feet from base: off-white, marly, medium hard~ with no 
observed fossils ............................................... 4.30 202.77 

Limestone, light gray to tan, vuggy, finely crystalline, flaggy... 1.20 203.97 

Marl, yellow, bedded, blocky fracture ............................. 3.75 207.72 

Marl, tan, with 1 foot limestone: tan to buff, mottled, very fine- 
ly crystalline, dense; sparse fossils. Porocystis globularis 
occurs within this interval .................................... 2.30 210.02 

Limestone, brown, finely crystalline, dense, with no observed 
fossils ........................................................ 1.O0 211.02 

Marl, tans almost completely covered .............................. 4.50 215.52 

Marl, tan, mostly covered, with very thin unmeasured limestone 
stringer near top .............................................. 2.50 2_18.02 

Limestone, yellow to tans marly~ soft, with no observed fossils... 2.00 220.02 

Marl, buff to tan, mostly covered ................................. 4.00 224.02 

Marl~ tan~ mostly covered, with thin limestone stringer near top: 
tan to gray, finely crystalline, dense; no observed fossils .... 5.40 229.42 

Marl, white to buff, mostly covered, with thin, unmeasured, honey- 
combed lime stringer near top .................................. 3.75 233.17 

Limestone, off-whiter finely crystalline, dense, medium hard, 
honeycombed .................................................... 1.30 234.47 

Marl, tan, mostly covered ......................................... 5.30 239-77 

Limestone 3 tan, finely crystalline, very hard, with no observed 
fossils. Lower contact covered ................................ 3.00 24.2.77 

Marl, tan~ covered; forms slope between limestones ................ 8.25 251.02 

Limestone, in two units. Upper bed: tan, fine to medium crystal- 
lininity, hard. ~mall fossils. Marly stringer i foot thick 
in middle. Lower bed: off-white to tan, finely crystalline in 
lower part; weathers to mottled gray. Thick bedded, with no 
observed fossils. Forms slight terrace ........................ 3.00 254.02 

Marl, white, chalky, partly covered ............................... 7-75 261.77 

Limestone, in three units. Upper bed: tan to gray, fine to medium 
crystallinity, very hard, Lunatia pedernalis. Middle bed: off- 
white, chalky, slightly honeycombed; with no observed fossils. 
Basal lime: tan, finely crystalline, dense, fossiliferous. 
Flaggy, intercalated with thin marl stringers. Nerinea sp. 
Sequence forms a marked terrace ................................ 5.75 267.52 

Marl, covered, no observed fossils ................................ 4.95 272.47 

Limestone, buff to tan, fine-grained, dense, honeycombed, forms 
top of promontory. Lower contact partially covered. Lunatia 
pedernalis ..................................................... 3.25 275.72 

Base of unit described above ends section 3. 

Section 4 begins at a point almost due south of Iron Wheel Mesa near the south trace 
of the 1050-foot contour at White Tail Canyon. 

Marl, off-white to tan, platy, chalky ............................. 3.30 279.02 



Thickness in Feet 

Bed Cumulative 

Limestone, in three units. Upper: dark tan, finely crystalline, 
dense, slightly fossiliferous. Toucasia hancockensis. 
Middle: grades upward into fine to medium crystalline, dense, 
tan, lime in top; fossiliferous. Lower: white, chalky, fine- 
ly crystalline, thin-bedded, flaggy. Intercalated with thin 
marls. Forms marked ridge ..................................... 2.50 281.52 

Marl, buff to tan, partly covered, very fossiliferous. Tapes 
bakeri, Tri~onia whitne~i, Neithea~ Anatina, Nerinea s~. 
Abundant Orbitolina texana, Gr~haea wardi, Nucula b~beei, 
Forocystls ~lobularis, Turritellas~., and fenestellid 
bryozoans ...................................................... 7.00 288.52 

Limestone 3 off-whlte, chalky to finely crystalline, dense, hard. 
Lower part coarser with large calcite crystals. Very fossil- 
iferous. Contains Toucasia and possibly other rudistid forms. 
Slight terrace ................................................. 3-75 292.27 

Marl, buff to tan. Orbitolina texana abundant .................... 5.25 297.52 

Limestone, light tan, finely crystallines hard, very fossiliferous. 
Prominent rldge-former ......................................... 2.00 299.52 

Marl, tan to brown, grading upward into limestone. Orbitolina 
texana ......................................................... 4.00 303.52 

Limestone, gray, fine to medium crystallinity, hard, weathering 
to dark gray. Fossiliferous, Corbis, Pholadom~a s~. Tri6onia 
whitne~i. Ridge-former ..................... . .................. 1.50 305.02 

Marl, buff to tan, partly covered. Orbitolina texana ............. 2.40 307.42 

Limestone, light tan, finely crystalline, hard, very fossiliferous. 
Weathers gray. Toueasia hancockensis, Tri6onia whitneFi, Corbis. 
Forms a slight ridge ........................................... 1.50 308.92 

Marls buff to tan, with thin lime stringers which are brown and 
finely crystalline. Trisonia whitneFi, Liopistha fleteheri, 
Arctica s~., Anatina hanseni, Anatina beckle[i ................. 5.00 313.92 

Limestone, brown, finely crystalline, hard, slightly honeycombed 
on crop. Weathers dark gray. Corbis, Toucasia. Forms a low 
ridge .......................................................... 1.70 315.62 

Marl, buff, in closely covered terrace 3 grading in upper part from 
yellowish to tan. Orbitolina texana ........................... 5.20 320.82 

Limestone, mottled gray, slightly crystalline, very hard. Fossil- 
iferous. Corbis, Toucasia. Forms a rather strong ridge ....... 2.50 323.32 

Marl, top of Coquinal zone, brown, weathering buff to tan; abun- 
dant fossils. Gr~haea wardi, fenestellid bryozoans, Orbito- 
lina texana very abundant ...................................... 8.00 331.32 

Limestone, in two units. Upper: gray, hard, finely crystalline, 
slightly honeycombed. Fossiliferous. Arca simondsi, Holect~pus. 
Lower: off-white to light gray, medium hard; marly, coquinal, 
Toucasia pseudopatagiata, Toucasia hancockensis, Liopistha 
fletcheri, Arctica roemeri, Aretiea banderaensis, Corbis 
banderaensis, Arca simondsi, Arc as~., Anatina beck_leyi, Pr___o- 
tocardias~., SpondFlus olsenae, Cuculleas~., Tri6onia whi_~- 
ne~, Panopea sellardsi. Ridge-former ......................... 2.75 334.07 

Marl, buff to tan, with wide, partly covered outcrop. Grades up- 
ward into coquinal limestone. Most abundant observed occur- 
rence of Orbitolina texana, which forms the major part of the 
bed. Anatina beckle~i, Tapes bakeri, Gr~phaea howei. Tri~oniap 
Neithea. Located Just south of Iron Wheel Mesa ................ 7.50 341.57 



Tllickness in Feet 

Bed Cumulative 

Limestone, in two units. Upper: light gray, finely cryst~lline~ 
very hard, vuggy, honeycombed. Lower: off-white to buff to 
tan in lower portion, micritic, platy~ dense ................... 

Marl~ yellow on outcrop; shaly. Platy in lower portion. Tapes 
bakeri, Tylostoma .............................................. 

Limestone, off-white, micritic to finely crystalline, marly ....... 

Marl, tan grading to off-white; shaly in lower portion, grading 
upward into platy zone ......................................... 

Limestone, light grays micritic to finely crystalline. Some 
secondary dolomitization ....................................... 

Marl, buff with brown-yellow streaks; platy. Gryphaea howei, 
Orbitolina texans .............................................. 2.75 

Limestones buff to tan; calcite crystals in fine to medium-grained 
matrix; dense. Contains small pelecypods. Medium-bedded at 
base, very fossiliferous. Cyprimeria texans ................... 2.25 

Marl~ buff, platy, containing many small palecypods. Sharp con- 
tact with overlying limestone .................................. 5.25 

Limestone, buff, finely crystalline, flaggy, ripple-marked, honey- 
combed. Weathers gray. Tylostoma travisensis ................. 5.50 

Marl, brown to buff, slightly fissile ............................. 4.50 

Limestone, buff to tan; thinly bedded in lower portion and marly, 
grading upward into thicker, honeycombed, finely crystalline 
limestone ...................................................... 1.70 

Marl, buff to tan, fissile in upper part, grading upward into 
limestone. Slightly fossiliferous ............................. 28.00 

This ends section 4 just south of the dam. 

This marks the beginning of section S north of Camp Headquarters. 

Glen Rose Formation, lower member: 
Limestone, Corbula martinae, buff to tan, medium crystallinity, 

hard; with secondary calcite crystals. Corbula martinae lime- 
stone overlying the Salenia texans zone ........................ 2.00 

Marl, Salenia texans zone, buff to tan, many large pelecypods and 
gastropods. Orbitolina abundant ............................... 7.50 

Limestone, gray to tans hard, medium crystallinity; with second- 
ary calcite. Coquinal. Nerinea, large pelecypods ............. 3.75 

Limestone, off-white to buff, chalky, soft; very fossiliferous. 
An Orbltolina coquina .......................................... 4.50 

Limestones medium crystallinity; with secondary calcite veinlets. 
Hard, with pitted erosional surface. Dense .................... 2.20 

Marl, partially covered, very fossiliferous. Orbitolina common... 6.75 

Limestone, buff to tan, soft, friable, Orbitolina coquina ......... 1.50 

Marl, mostly soil-covered. Pelecypods and 0rbitolina very common. 
Thin, chalky~ fossillferous limestone stringer near middle ..... 5-75 

Limestone, off-white to chalky; hard in upper portion, medium-hard 
in lower portion. Weathering irregular, nodular. Abundant 
0rbitolina ..................................................... 3.33 
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3.80 345.37 

3.75 349.12 

i.oo 35o.12 

6.30 356.42 

1.0o 357.42 

36o.17 

362.42 

367.67 

373.17 

377.67 

379.37 

407.37 

409.37 

416.87 

~2o.62 

~25.12 

427.32 

434.07 

435.57 

441.32 

h44.65 



Thickness in Feet 

Bad Cumulative 

Marl, buff to tan. Very fossiliferous. Tapes bakeri, Holect~us 
sp., and plentiful 0rbitolina .................................. 

Limestone, tan to buff, very hard, micritic. Arc_.__as~ ............. 

Limestone, off-whlte, chalky, medium-hard to soft. Coquinal, 
detrital ....................................................... 4.50 

Marl, covered, forming wide terrace beneath overlying prominent 
ridge .......................................................... 5-75 

Limestone, tan to buff, hard ...................................... 1.O0 

Marl, off-white to tan; chalky, platy ............................. lO.O0 

Marl, mostly covered. One-foot limestone near top ................ 5.00 

Marl, covered. Thin limestone stringer in middle ................. 5.00 

Limestone, white, chalky, platy, soft. Scattered large pelecypod% 
many small fossils. Crops out in 30 to 40-foot clearing along 
fence llne ..................................................... 20.00 

Marl, hard in upper portion grading into limestone. Middle por- 
tion softer, blocky. Basal 15 feet mostly covered with dark 
organic soil. Buff to tan, silty, blocky ...................... 29.00 

Limestone, light gray to tan, medium-hard. Coquinal, and highly 
porous due to random arrangements of large numbers of Toucasia. 
Also Neithea and Nerlnea ....................................... 2.00 

e.33 446.98 

4.e0 451.18 

455.68 

461.43 

46e. 43 

472.43 

477.43 

482.43 

50e.43 

531.43 

533.43 

Section 5 ends at the contact between the Lower Glen Rose and the Alluvium near Circle 
Bar One campsite at the west boundary fence line. 
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