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SYNOPSIS 

l l i i s paper i s concerned w i t h an airphoto study of deposits of T r i a s s i o age 
i n V i r g i n i a . The area investigated i s located at the southern part of Albenarle 
County. The purpose of t h i s i n v e s t i g a t i o n i s to determine the usefulness o f 
airphotos i n c o r r e l a t i n g e x i s t i n g s o i l s w i t h highway problems. 

The problems involved i n cona«ction w i t h the occurrence of T r i a s s i c forma
tio n s are raanyfold. Successful highway construction has to be s p e c i a l l y adapted 
to the d i f f e r e n t physiography and has to take i n t o account unusual pedological 
features. 

Though the V i r g i n i a Department of Highways has been using airphotos f o r 
l o c a t i o n work, t h i s study has brought new l i g h t on the topography and valuable 
data on s o i l s . I n the past, geological and agricnltnro-pedologieal publications 
were the only sources of i n f o r m a t i o n and they were found more than once t o be 
c o n f l i c t i n g . The airphoto pattern furnished e a s i l y a more r e l i a b l e boundary f o r 
the l ^ i a s s i c basin and a p o s s i b i l i t y to d i f f e r e n t i a t e the s o i l s i n the basin as 
a function of t h e i r parent materials: sandstones and shales. Iliey are often i n -
terbedded and intermixed so that i d e n t i f i c a t i o n on the ground i s not always pos
s i b l e . Hie airphoto pattern shows c l e a r l y the main outcrops since the sandstone 
w i l l weather i n t o a a o i l which, even i f p l a s t i c , i s less f i n e - g r a i n e d , hence 
somewhat better drained than the s o i l derived from shale /9 , l i t e shales and sand
stones weather at about the same rate. The topography r a r e l y contains series of 
p a r a l l e l ridgea usually formed by t i l t e d beds of sandstone and shale, but shows 
the low gradients and f l a t slopes associated w i t h fine-grained s o i l s . Hie drain
age has not u s u a l l y the t y p i c a l t r e l l i s p a t t e r n . The land i s f e r t i l e and used 
in t e n s i v e l y and extensively for farming. A remarkable agronomic landmark i a the 
cedar t r e e : i t u s u a l l y occurs i n rows of small trees and i t s evergreen, dense 
foliage 1 8 e a s i l y recognizable e i t h e r on a ground or an a e r i a l survey. 

A road performance survey was made i n connection with the i n v e s t i g a t i o n . 
Important d i f f e r e n c e s were observed though lack of o r i g i n a l f i e l d data was a 
handicap. Paved roads required more maintenance i n the zone of T n a s s i c s o i l s : 
others had to be s t a b i l i z e d f i r s t across the T r i a s s i c zone to make then year-
round passable, and wherever the t r a f f i c became heavier, i t was again i n the 
T r i a s s i c zone t h a t they had to be r e i n f o r c e d f i r a t . A cost survey covering a 
nine-year period showed that the average maintenance cost of unpaved roads was 
higher i n the T r i a s s i c basin than f o r equivalent routes i n the surrounding Pre-
Cambrian area. 

This study confirms the importance of a thorough knowledge of the T r i a s s i c 
basins for highway engineering and the airphoto survey as used for t h i s i n v e s t i 
gation has remarkable p o s s i b i l i t i e s f o r f u r t h e r i n g that knowledge. This impro
ved or new knowledge and r e s u l t i n g techniques were rather e a s i l y obtained and 
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proved to be r e l i a b l e . I t i s hoped to extend t h i s method of study to other 
s i m i l a r areas and to use airphoto engineering i n v e s t i g a t i o n s of s o i l s as one 
more to o l for better roads. 

S o i l mapping and i n v e s t i g a t i o n 
have made some remarkable p r o g r e s s 
i n r e c e n t y e a r s , t h a n k s to a new 
t o o l which was d e v e l o p e d by some 
d i s t i n g u i s h e d e n g i n e e r s . Most 
C i v i l E n g i n e e r s are f a m i l i a r by now 
w i t h the a s t o u n d i n g p o s s i b i l i t i e s 
of a e r i a l photography. I t i s p r a c 
t i c a l l y a p a s s c a r d to the r e a l m s 
o f topography, d r a i n a g e , pedology; 
geology, agronomy, and ecology. ( J ) l 

The a i r p h o t o i s f o r the highway 
e n g i n e e r an a c c u r a t e r e c o r d of the 
p h y s i c a l f e a t u r e s o f the e a r t h ' s 
s u r f a c e . I t i s up to him to i n t e r 
p r e t them and o b t a i n from them the 
w e a l t h of u s e f u l and p r a c t i c a l i n 
formation they c o n t a i n . 

T h e i r v a l u e when a p p l i e d to s o i l 
s u r v e y i n g i s now a w e l l e s t a b l i s h e d 
f a c t . Our k n o w l e d g e o f a e r i a l 
photography f o r such use i s b e i n g 
a l l the time enhanced by the work 
o f c i v i l e n g i n e e r s c o n n e c t e d w i t h 
v a r i o u s highway departments, u n i 
v e r s i t i e s , the P u b l i c Roads Admini
s t r a t i o n , t h e C i v i l A e r o n a u t i c s 
A d m i n i s t r a t i o n ( i O ) , and t h e US 
G e o l o g i c a l Survey. For a number of 
y e a r s the Highway R e s e a r c h B o a r d 
Proceedings have f e a t u r e d papers on 
a e r i a l photography ( 6 ) . The study 
o f s o i l p a t t e r n s has r e c e i v e d spe
c i a l a t t e n t i o n a t the J o i n t Highway 
R e s e a r c h P r o j e c t of Purdue U n i v e r 
s i t y under the l e a d e r s h i p o f Pro
f e s s o r Donald J . B e l c h e r ( 2 ) , now 
o f C o r n e l l U n i v e r s i t y , R o b e r t E, 
F r o s t , and o t h e r s (7, 8, 9). 

The aim of t h i s study i s to ap
p l y the p r i n c i p l e s and known ad
vantages of mapping s o i l s from a i r -
photos to a p a r t i c u l a r type area of 
V i r g i n i a . T r i a s s i c f o r m a t i o n s oc
c u r a t d i f f e r e n t l o c a t i o n s i n the 
Commonwealth ( s e e F i g u r e i ) and i t 
^ Numbers i n parentheses refer to b i b l i o 
graphy at the end of t h i s paper. 

i s b e l i e v e d t h a t a e r i a l photography 
can f a c i l i t a t e the work of the high
way e n g i n e e r . The T r i a s s i c zones 
always c o n t r a s t very much with t h e i r 
surroundings i n geology, topography, 
pedology, d r a i n a g e , agronomy, eco
logy, and e s p e c i a l l y as f a r as high
way e n g i n e e r i n g i s concerned. 

One t r i p through a T r i a s s i c b a s i n 
i n V i r g i n i a w i l l be enough to con
v i n c e anyone, e n g i n e e r or not, o f 
the unusual n a t u r e of the problems 
i n v o l v e d . Upon c r o s s i n g the boun
dary i n t o a T r i a s s i c b a s i n one has 
t h e i m p r e s s i o n he i s e n t e r i n g a 
d i f f e r e n t l a nd. I t i s indeed s t r i k 
i n g to w i t n e s s the e f f e c t of s o i l s 
on men as i l l u s t r a t e d by t h a t d i f 
f e r e n c e . For the highway e n g i n e e r 
t h i s w i l l mean s p e c i a l d e s i g n s , l o 
c a t i o n s , c o n s t r u c t i o n and mainte
nance problems. The main c o n t r a s t s 
w i l l be d e r i v e d from the nature and 
p r o p e r t i e s o f the s o i l s . F o r i n 
s t a n c e , anyone who has been through 
a T r i a s s i c b a s i n a t the time of the 
s p r i n g break-up or even o n l y a f t e r 
a r a i n c a n n o t h e l p n o t i c i n g t h e 
s l i c k deep r e d mud. T h i s i s j u s t 
one token reminder of the g r e a t im
p o r t a n c e of the e n g i n e e r i n g prob
lems i n v o l v e d . 

Thus, i t i s a remarkable oppor
t u n i t y to s t u d y the p o s s i b i l i t i e s 
of a e r i a l ^ p h o t o g r a p h y as a p p l i e d to 
t h e s t u d y o f the T r i a s s i c a r e a s . 
The S c o t t s v i l l e a r e a was s e l e c t e d 
a s an e x a m p l e : i t i s one o f t h e 
s m a l l e s t T r i a s s i c o u t c r o p s i n the 
S t a t e . Only the l a r g e r p a r t o f i t 
which l i e s i n Albemarle County was 
c o n s i i l e r e d f o r t h i s p a p e r s i n c e 
t h i s study, i n t e n d e d to be f o r the 
time b e i n g more i n t e n s i v e than ex
t e n s i v e , can l a t e r be e x tended i f 
proved s u c c e s s f u l . The r e m a i n i n g 
o f the S c o t t s v i l l e T r i a s s i c B a s i n 
l i e s i n Buckingham and Nelson Coun
t i e s . An a t t e m p t e s p e c i a l l y was 
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made a t c o r r e l a t i n g t h e g e o l o g y 
( m a i n l y as r e p o r t e d by t h e V i r g i n i a 
G e o l o g i c a l S u r v e y ) , t h e p e d o l o g y 
( m a i n l y as r e p o r t e d by t h e US De
p a r t m e n t o f A g r i c u l t u r e ) , t h e a i r 
p h o t o s o i l s u r v e y , and highway p e r 
formance. 

The a r e a i s about 80 m i . west o f 
R i c h m o n d . I t i s p a r t o f a l o n g 
b e l t o f s u c h f o r m a t i o n s e x t e n d i n g 
f r o m n o r t h e r n M a s s a c h u s e t t s t h r o u g h 
n o r t h e r n S o u t h C a r o l i n a . T h e 
S c o t t s v i l l e a r e a i s a b o u t 20 m i . 
l o n g a n d has a maximum w i d t h o f 
some f o u r m i . I t s t o t a l a r e a i s 
a b o u t 35 s q . m i . l y i n g i n t h r e e 
c o u n t i e s . As s t a t e d p r e v i o u s l y , 
t h e p r o j e c t was t e m p o r a r i l y r e 
s t r i c t e d f o r p r a c t i c a l p u r p o s e s t o 
A l b e m a r l e County w i t h a square m i l e 
age o f a b o u t 25. Any f u r t h e r r e 
f e r e n c e i n t h i s paper t o t h e S c o t t s 
v i l l e area s h o u l d t h u s be c o n s t r u e d 
as b e i n g o n l y t h e p a r t o f i t i n 
A l b e m a r l e County. 

I t i s w e s t o f t h e F a l l l i n e 
w i t h i n t h e p h y s i o g r a p h i c p r o v i n c e 
c o m m o n l y k n o w n as t h e P i e d m o n t 
P l a t e a u , c l o s e t o t h e B l u e R i d g e . 
The e l e v a t i o n ranges fro m about 400 
t o 500 f t . a bove sea l e v e l . The 
d r a i n a g e i s f a i r l y s i m p l e i n p a t 
t e r n and t h e s t r e a m s f l o w i n t o t h e 
James R i v e r w h i c h bounds t h e a r e a 
t o t h e s o u t h e a s t . The t o p o g r a p h y 
i s g e n t l e w i t h f l a t l a n d and r o l l i n g 
h i l l s as i l l u s t r a t e d by F i g u r e s 2 
and 3. ( i l ) 

From an a g r o n o m i c a l p o i n t o f view 
t h e a r e a i s q u i t e i m p o r t a n t . The 
a g r i c u l t u r e c o n s i s t s m o s t l y o f t h e 
p r o d u c t i o n o f c o r n , h a y , o a t s , 
w h e a t , a p p l e s , d a i r y p r o d u c t s , and 
l i v e s t o c k . Some l a r g e f a r m s and 
b e a u t i f u l s t a b l e s may be f o u n d 
t h e r e ( s e e F i g u r e s 4 and 5 ) . Ex
c e p t f o r p l a c e s o f r o u g h e r t o p o 
g r a p h y o r where t h e b e d r o c k i s a t 
o r n e a r t h e s u r f a c e , t h e a r e a may 
be b r o a d l y d e s c r i b e d as one o f r i c h 
f a r m l a n d . The n a t u r a l v e g e t a t i o n 
i s c o m p r i s e d m o s t l y o f oaks, h i c k 

o r y , p e r simmon, p o p l a r , some p i n e 
a n d t h e T r i a s s i c l a n d m a r k : t h e 
c e d a r . The o c c u r r e n c e o f c e d a r 
t r e e s i n c o n n e c t i o n w i t h T r i a s s i c 
f o r m a t i o n s i s a l w a y s s t r i k i n g (see 
F i g u r e 6 ) . O n l y two p r i m a r y h i g h -

F i g u r e 2 A l b e m a r l e C o u n t y - S c o t t s -
v i l l e Area Change i n p h y s i o g r a p h y 

a t t h e f a u l t l i n e : t h e p i c t u r e was 
t a k e n on s o i l d e r i v e d from Pre-

Cambrian p a r e n t m a t e r i a l l o o k i n g 
toward t h e T r i a s s i c B a s i n ( R t . 6 ) . 
ways c r o s s t h e a r e a : Route 6 f r o m 
S c o t t s v i l l e w e s t w a r d and Route 20 
f r o m t h e same town t o C h a r l o t t e s 
v i l l e . The S t a t e Highway Department 
a l s o m a i n t a i n s a n e t w o r k o f secon
d a r y r o a d s . 

The c l i m a t e i s f a i r l y m i l d w i t h 
a mean a n n u a l p r e c i p i t a t i o n o f 
44.6 i n . e v e n l y d i s t r i b u t e d t h r o u g h 
o u t t h e y e a r . The a v e r a g e a n n u a l 
s n o w f a l l i s 19.4 i n . The mean tem
p e r a t u r e s a t C h a r 1 o t t s v i 1 1 e , t h e 
c o u n t y s e a t , a r e : w i n t e r 37.5 F; 
s p r i n g 5 6 . 0 F; summer 7 4 . 6 F; 
f a l l 58.7 F ( 5 ) . 
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GEOLOGICAL STUDY 
I t i s t o be n o t e d t h a t f r o m a, 

g e o l o g i c a l p o i n t o f view t h e T r i a s s i c 
p e r i o d i s one o f t h e most i n t e r e s t 
i n g . I t i s p a r t o f what i s known 
as t h e M e s o z o i c e r a . T hough t h e 
word M e s o z o i c means m e d i e v a l l i f e , 
i t i s n o t t o be c o n c l u d e d t h a t i t 
i s h a l f w a y i n t h e p a s t g e o l o g i c a l 
t i m e . J u s t as i t i s t h e case f o r 
m e d i e v a l t i m e s i n h i s t o r y , t h e r e i s 
much more e l a s p e d t i i r e b e f o r e t h a n 
a f t e r , b u t t h i s m e d i e v a l t i m e i s 
t h e t u r n i n g p o i n t t o what we m i g h t 
c a l l " m o d e r n " t i m e s -

F i g u r e 3 A l b e m a r l e C o u n t y - S c o t t s -
v i l l e Area R t . 723 W h i t e paper 

on r o a d i s a t f a u l t l i n e between 
Pre-Cambrian and T r i a s s i c f o r 

m a t i o n s ( c a r i s on T r i a s s i c s o i l ) 
The T r i a s s i c p e r i o d may be r e 

membered as t h e t i m e o f t h e r e p 
t i l e s . I t i s t h e t i m e when some 
o f t h e s e huge a n i m a l s were r u l i n g 
o u r w o r l d . One has seen i n many a 
museum t h e r e c o n s t r u c t e d s k e l e t o n 
o f a d i n o s a u r o r b r o n t o s a u r u s . For 
any n e o p h y t e i n g e o l o g y who i s more 
i n t e r e s t e d i n s t o n e s f o r h i g h w a y 
a g g r e g a t e s , a l l t h e s e bones a r e ex
t r e m e l y i m p r e s s i v e b u t do n o t mean 
t o o much. Yet t o complete t h e p i c 
t u r e one s h o u l d r e c a l l t h a t t h o s e 
r e p t i l e s sometimes weighed as much 
as two l a r g e s i z e s t r e e t c a r s , t h a t 
t h e y d o m i n a t e d n o t o n l y t h e l a n d 
b u t a l s o t h e seas and t h e a i r and 

i t i s o n l y w i t h t h e p r o g r e s s i v e d i s 
a p p e a r a n c e o f t h e i r r u l e i n t h e 
a n i m a l w o r l d o v e r a p e r i o d o f many 
t h o u s a n d s o f y e a r s t h a t t h e f i r s t 
mammals and t h e n t h e f i r s t b i r d s 
e v o l v e d . 

The word T r i a s s i c was f i r s t used 
i n Germany a b o u t a c e n t u r y ago t o 
d e s c r i b e a t h r e e - f o l d sequence o f 
r o c k . The t h r e e - f o l d d e s c r i p t i o n 
i s n o t a p p l i c a b l e t o t h i s c o u n t r y 
a n d t h e p a r t o f t h i s g e o l o g i c a l 
p e r i o d i n w h i c h we a r e i n t e r e s t e d 
may be more p r o p e r l y d e s c r i b e d as 
r e p r e s e n t e d by t h e Newark s e r i e s i n 
t h e l a t t e r h a l f o f t h e T r i a s s i c 
t i m e . An a r i d or s e m i - a r i d c l i m a t e 
seems t o have been most common a t 
t h a t t i m e a n d no i n d i c a t i o n o f 

F i g u r e 4 A l b e m a r l e County-'Scotts-
v i l l e Area T y p i c a l Pre-Cambrian 
Landscape w i t h farm ( R t . 712) 

g l a c i a t i o n h a s a p p a r e n t l y b e e n 
f o u n d i n T r i a s s i c f o r m a t i o n s ( i 2 ) . 

One o f t h e most s t r i k i n g f e a t u r e s 
o f t h e Newark s e r i e s i s t h e p r e 
d o m i n a n t l y r e d c o l o r o f t h e s e d i 
m e n t s . I t has been v a r i o u s l y des
c r i b e d as deep r e d , c h o c o l a t e brown, 
r e d brown, o r ' I n d i a n r e d , " and t h e 
c o l o r i s a l i m i t e d , y e t r e m a r k a b l e , 
" r u l e o f thumb" i n i d e n t i f y i n g T r i 
a s s i c f o r m a t i o n s . I t i s n o t an ab
s o l u t e r u l e s i n c e t h e r e a r e " r e d 
b e d s " o f o t h e r a g e s , a n d as one 
f o l l o w s t h e N e w a r k b a s i n s i n a 
s o u t h e r l y d i r e c t i o n , more and more 
o f t h e s e d i m e n t s a r e g r e e n i s h g r a y 
i n s t e a d o f t h e t y p i c a l r e d . T h i s 
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i s due a p p a r e n t l y t o t h e i r meso-. 
p h y t i c o r i g i n . 

Fro i r i a s t r a t i g r a p h i c p o i n t o f -
v i e w t h e S c o t t s v i l l e T r i a s s i c b a s i n 
i s a l m o s t e x c l u s i v e l y composed o f 
s e d i m e n t a r y r o c k s ( s e e F i g u r e 7 ) . 
They may be s u b d i v i d e d i n t o t h r e e 
g r o u p s : c o n g l o m e r a t e s , s a n d s t o n e s , 
and s h a l e s . The c o n g l o m e r a t e f o u n d 
i n t h e S c o t t s v i l l e zone i s q u i t e 
p r o b a b l y known as a " t r a p " b o r d e r 
c o n g l o m e r a t e i n v i e w o f t h e l a r g e 
number o f " t r a p " o r diafcase p e b b l e s 
i n t h e r o c k . I t has been used v e r y 
w i d e l y as a r o a d m e t a l a n d t h e 
Commonwealth i s commonly q u a r r y i n g 
i t i n n o r t h e r n V i r g i n i a . I t i s a 
h eavy s t o n e and w i l l w e a t h e r v e r y 
s l o w l y , t h e m a t r i x and t h e p e b b l e s 
w e a t h e r i n g u s u a l l y a t a b o u t t h e 
same r a t e . 

The b o r d e r c o n g l o m e r a t e a l o n g 
t h e f a u l t l i n e f o r m i n g t h e w e s t e r n 
b o u n d a r y o f t h e b a s i n i s t h e o n l y 
f o r m a t i o n t h a t i s n o t i n t e r m i n g l e d 
w i t h o t h e r s : a t no p l a c e can one 
l o c a t e s h a l e - o r s a n d s t o n e - ex
c l u s i v e l y s i n c e t h e y a r e u s u a l l y 
i n t e r b e d d e d . B u t t h e r e i s s u f f i 
c i e n t p r e d o m i n a n c e o f one o r t h e 
o t h e r t o p e r m i t t h e d e s c r i p t i o n o f 
any g i v e n a r e a as one u n d e r l a i n by 
s h a l e o r by s a n d s t o n e as t h e c a s e 
may be. 

The f o r m a t i o n s w h i c h u s u a l l y 

F i g u r e 5 A l b e m a r l e C o u n t y - S c o t t s -
v i l l e Area T y p i c a l T r i a s s i c 
l a n d s c a p e w i t h s e c o n d a r y r o a d 

l e a d i n g t o f a r m ( R t . 712) 

g r a d e t o w a r d t h e c e n t e r o f t h e 
b a s i n f r o m b o r d e r c o n g l o m e r a t e t o 
s andstone and t u r n i n t o s t i l l f i n e r 
s e d i m e n t s o f t h e s h a l e g r o u p a r e 
a p p a r e n t l y r e v e r s e d i n t h e a r e a un
der s t u d y s i n c e as a r e s u l t o f some 
g e o l o g i c a l phenomena, t h e s h a l e s 
l i e a t t h e w e s t e r n and e a s t e r n s i d e s 
o f t h e b e l t o f s a n d s t o n e s . 

T h i s i s e s p e c i a l l y n o t i c e a b l e 
f o r t h e main o u t c r o p s and an e a s t -
w e s t s e c t i o n g o i n g t h r o u g h S c o t t s 
v i l l e w o u l d show a f t e r t h e Pre-Cam-
b r i a n f o r m a t i o n s : s h a l e f o r a b o u t 
one m i . , s a n d s t o n e f o r a b o u t one 
m i . , s h a l e f o r a b o u t two m i . , b o r 
d e r c o n g l o m e r a t e f o r a few h u n d r e d 
f e e t t o - t h e f a u l t l i n e . As shown 
i n F i g u r e 8 t h i s i s a l s o t h e case 
a t o t h e r l o c a t i o n s where t h e beds 
a r e s m a l l e r i n e x t e n t and n o t as 
c l e a r l y d i f f e r e n t i a t e d . 

The s a n d s t o n e m a i n o u t c r o p i s 
t h u s a n a r r o w n o r t h - s o u t h b e l t o f 
Manassas s a n d s t o n e as i t was i d e n 
t i f i e d a t t h e t i m e o f t h e War Be
tween t h e S t a t e s . I t does n o t usu
a l l y w i t h s t a n d w e a t h e r i n g t o o w e l l , 
f u r n i s h i n g a f a i r l y sandy s o i l as 
soon as t h e i r o n o x i d e cement has 
s u f f i c i e n t l y weakened. The s h a l e 
w h i c h l i e s , t o t h e e a s t and west o f 
t h e s a n d s t o n e i s commonly known as 
B u l l Run s h a l e ( i i ) . 

A l o n g s i d e t h e s t r e a m s and espe
c i a l l y i n t h e James R i v e r V a l l e y 
can be f o u n d some d e p o s i t s o f r e c e n t 
a l l u v i u m s . 

From a s t r u c t u r a l p o i n t o f v i e w 
one s h o u l d n o t e t h a t t h e beds d i p 
west and t h e e x i s t e n c e o f a s e r i e s 
o f f a u l t s e s p e c i a l l y a l o n g t h e wes
t e r n end o f t h e area and o f s e v e r a l 
d i k e s . The d i k e s a r e o f d i a b a s e 
and o n l y one b e i n g a c t u a l l y i n t h e 
a r e a u n d e r s t u d y , t h e i g n e o u s f o r 
m a t i o n s may be o v e r l o o k e d as f a r as 
t h i s paper i s concerned. 

The s u r r o u n d i n g f o r m a t i o n s a r e 
a l l o f Pre-Cambrian or Cambrian age 
w i t h t h e e x c e p t i o n o f some d e p o s i t s 
o f O r d o v i c i a n l i m e s t o n e . The o l d e r 
d e p o s i t s a r e e x t r e m e l y metamorphosed 
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( s c h i s t s , g n e i s s e s , p h y l l i t e s , 
s l a t e s , and s o a p s t o n e s ) . 

PEDOLOGICAL STUDY 
As i t may b e e x p e c t e d f r o m a 

Study o f t h e p a r e n t m a t e r i a l s , t h e 
s o i l s o f t h e a r e a w i l l h a v e one 
common v i s i b l e t r a i t : t h e r e d t o 
brown c o l o r . Two m a i n t y p e s a r e 
r e c o g n i z e d by t h e US D e p a r t m e n t o f 
A g r i c u l t u r e and i d e n t i f i e d as t h e 
Bucks and t h e Penn s o i l s ( s e e F i g 
u r e 9 ) . 

The Bucks s o i l s a r e d e r i v e d f r o n 
t h e p u r p l e o r I n d i a n r e d t o br o w n 
s a n d s t o n e s and s h a l e s . I t i s a 
good a g r i c u l t u r a l s o i l w i t h f a i r 
d r a i n a g e . The Penn s o i l s a r e more 

s h a l l o w and a r e u s u a l l y b e t t e r 
d r a i n e d t h a n t h e Bucks s o i l s . B o t h 
w i l l v a r y i n p r o p e r t i e s w h e n e v e r 
l a r g e r beds o f s h a l e s o c c u r . The 
Bucks s o i l i s m o r e f a v o r a b l e t o 
c u l t i v a t i o n and t h i s e x p l a i n s why 
th e Penn s o i l a reas are s t i l l heav
i l y f o r e s t e d . 

B e sides t h e two main s o i l s e r i e s 
t h r e e m i n o r ones have been i d e n t i 
f i e d . The G r a n v i l l e s o i l i s f a i r l y 
sandy and i s u s u a l l y d e r i v e d f r o m 
t h e s a n d s t o n e s and has good n a t u r a l 
d r a i n a g e . The L a n d s d a l e s o i l i s 
h e a v i e r i n t e x t u r e and i s d e r i v e d 
f r o m s a n d s t o n e s a n d s h a l e s . The 
s m a l l o c c u r r e n c e s o f igneous r o c k s , 
as p r e v i o u s l y n o t e d , as d i a b a s e 
d i k e s r e s u l t i n s o i l o f t h e I r e d e l l 
s e r i e s , which i s q u i t e p r o p e r l y 
nicknamed the " b l a c k j a c k " s o i l . I t 
has a poor d r a i n a g e . 

The s u r r o u n d i n g P r e - C a m b r i a n 
area c o n t a i n s s o i l s d e r i v e d f r o m 
the o l d e r r o c k s . The m a i n s e r i e s 
a r e : D a v i d s o n , Congaree, A l t a v i s t a , 
Nason, Wickham, O r a n g e , Y o r k , and 
Tatum ( 5 ) . 

F i g u r e 6 A l b e m a r l e C o u n t y - S c o t t s -
v i l l e Area A T r i a s s i c landmark, 

t h e cedar t r e e ( R t . 626) 
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I f one compares t h e g e o l o g i c a l 
t o the p e d o l o g i c a l map i t i s o b v i 
ous t h a t they d i f f e r to a l a r g e ex
t e n t as f a r a s t y p e s o f f o r m a t i o n 
and .boundaries a r e c o n c e r n e d . Of 
course one cannot expect them to be 

a s e r i e s o f f a u l t s . Those f a u l t s 
may have been l o c a t e d more e x a c t l y 
a s f a r a s t h e s t r u c t u r e , t h a n as 
f a r a s t h e s t r a t i g r a p h y o f t h e 
b a s i n i s c o n c e r n e d . The e a s t e r n 
b o u n d a r i e s c o i n c i d e q u i t e s a t i s 
f a c t o r i l y . 

W 
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F i g u r e 8 C r o s s S e c t i o n Of T r i a s s i c Through H o w a r d s v i l l e , 
Albemarle County 

i d e n t i c a l s i n c e the g e o l o g i s t w i l l AIHPHOTO SITJDY 
b a s e h i s o b s e r v a t i o n on rock o u t 
c r o p s and s t r u c t u r a l f o r m a t i o n . F i g u r e 10 shows an u n c o r r e c t e d 
w h i l e the p e d o l o g i s t w i l l be more a i r p h o t o m o s a i c o f t h e a r e a , and 
i n t e r e s t e d i n what the s o i l i s r e - F i g u r e s 11, 12, and 13 are c l o s e - u p 
g a r d l e s s o f where i t comes from, v i e w s o f the t h r e e main p a t t e r n s 
The g e o l o g i s t g i v e s l e s s e x t e n t to t h a t "ay he o b s e r v e d . The f i r s t 
the S c o t t s v i l l e T r i a s s i c a r e a and on* shows the rugged topography r e -
e s p e c i a l l y he p l a c e s t h e w e s t e r n s u i t i n g f r o m t h e P r e - C a m b r i a n 
and s t i l l more the n o r t h e r n boun- g n e i s s e s and s c h i s t s . I n o p p o s i -
d a r i e s s e v e r a l m i l e s i n s i d e where t i o n the two o t h e r s show long, low 
t h e US D e p a r t m e n t o f A g r i c u l t u r e u n i f o r m g r a d e s and smooth s l o p e s , 
has l o c a t e d them. T h i s may be ex- The l a t t e r p a t t e r n s are q u i t e t y p i -
p l a i n e d by two f a c t s . F i r s t i s the c a l o f p l a s t i c f i n e - g r a i n e d s o i l s 
" f l o w " o f weathered m a t e r i a l s , w i t h - ( 1 0 ) . 
i n a c e r t a i n range, away from the T i l t e d s h a l e s and s a n d s t o n e s 
rock parent m a t e r i a l , and second i s u s u a l l y r e s u l t i n f a i r l y rugged r e -
t h e f a c t t h a t t h e n o r t h e r n and l i e f . Y e t s i n c e the a n g l e o f d i p 
w e s t e r n b o u n d a r i e s a r e , as f a r as ( w e s t d i p i n t h i s c a s e ) i s s m a l l 
the g e o l o g i s t i s concerned, made by and the i n t e r b e d d i n g extremely pro-
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F i g u r e 9 

A L B E M A R L E C O U N T Y 
S O I L S U R V E Y 
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F i g u r e 10 

nounced, t h e 1andform i s n o t s t r o n g - t h a t t h e s a n d s t o n e s and the s h a l e s 
l y d e v e l o p e d . The p a t t e r n o f par a - h a v e w e a t h e r e d a t a b o u t t h e same 
l l e l i s m t h a t one w o u l d e x p e c t f r o m r a t e .and t h a t ( w i t h one o u t s t a n d i n g 
t h e a l t e r n a n c e o f s t r a t a i s h a r d l y e x c e p t i o n w h i c h w i l l be s t u d i e d i n 
e x i s t e n t . T h i s i s due t o t h e f a c t d e t a i l ) t h e y a r e u s u a l l y c l o s e l y 
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i n t e r b e d d e d and i n t e r m i x e d . I t i s 
o n l y a t a few p l a c e s (due n o r t h o f 
S c o t t s v i l l e , f o r i n s t a n c e ) t h a t a 
s e r i e s o f r i d g e s may be o b s e r v e d . 
The s t r i k e i s a l m o s t due n o r t h and 
t h e s h o r t d e p r e s s i o n s i n b e t w e e n 
are f i l l e d w i t h a l l u v i u m s , o f t e n o f 
Pre-Cambrian o r i g i n . A more d e f i 
n i t e l a n d f o r m due t o d i f f e r e n t weath
e r i n g may be a t t r i b u t e d t o t h e 
b o r d e r c o n g l o m e r a t e a l o n g t h e f a u l t 
l i n e . But i t i s so s m a l l i n e x t e n t 
t h a t i t i s n o t s i g n i f i c a n t f o r h i g h 
way s o i l e n g i n e e r i n g . 

shows some e x t r e m e l y i n t e r e s t i n g 
f e a t u r e s . The s o i l b o u n d a r i e s were 
e s t a b l i s h e d a f t e r a c a r e f u l and 
c l o s e s t u d y o f s o i l p a t t e r n s , d r a i n 
age and l a n d f o r m . 

The l i m i t s o f t h e T r i a s s i c Ba
s i n w h i c h were t h u s d e t e r m i n e d co
i n c i d e c l o s e l y w i t h t h o s e o f f e r e d 
i n t h e p e d o l o g i c a l s t u d y (see PEDO
LOGICAL STUDY). One s h o u l d remem
ber t h a t t h e map shown on F i g u r e 9 
was made from g r o u n d s u r v e y s w i t h 
o u t q u o t e d r e f e r e n c e t o a i r p h o t o s . 
T h u s , t h e a i r p h o t o s o i l s u r v e y 

•iCOTTSVlLLE * < « » 

SCk-l v . i , l 
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F i g u r e 11 
The d r a i n a g e p a t t e r n a l s o i s n o t 

t y p i c a l o f an a r e a o f t i l t e d s and
s t o n e s and s h a l e s . The u s u a l " t r e l -
1 i s p a t t e r n " i s a l m o s t n o n - e x i s t e n t 
e x c e p t a t one or two l o c a t i o n s such 
as t h e a b o v e m e n t i o n e d a r e a due 
n o r t h o f S c o t t s v i l l e . No m a j o r 
s t r e a m c r o s s e s t h e area b u t a l l t h e 
d r a i n a g e i s s o u t h o r e a s t , u s u a l l y 
a g a i n s t t h e d i p , t o w a r d t h e James 
R i v e r . 

A s o i l map a t t a c h e d t o F i g u r e 10 
was p r e p a r e d f r o m t h e m o s a i c and 

F i g u r e 12 

v e r i f i e s t h e f i n d i n g s o f t h e A g r i 
c u l t u r a l S o i l S u r v e y and c o n f l i c t s 
w i t h some o p i n i o n s o f t h e V i r g i n i a 
G e o l o g i c a l Survey. 

One o f t h e most i m p o r t a n t f e a -
t o r e s b r o u g h t o u t by t h e a i r p h o t o 
s t u d y i s t h e l o c a t i o n o f t h e m a j o r 
s a n d s t o n e d e p o s i t i n r e l a t i o n t o 
t h e beds o f s h a l e . As s t a t e d p r e 
v i o u s l y i t i s h a r d l y p o s s i b l e t o 
t a k e them a p a r t i n g e o l o g i c a l o r 
a g r i c u l t u r o - p e d o l o g i c a l s t u d y on 
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account of i n t e r b e d d i n g , b l e n d i n g , 
c l o s e s i m i l a r i t y i n composition and 
r a t e of w e a t h e r i n g . As a r u l e the 
sandstone i n t h i s area w i l l f u r n i s h 
a sandy to s i l t y c l a y a t about the 
same r a t e as the s h a l e w i l l g i v e a 
very p l a s t i c , s i l t y c l a y (U, 1). 

Y e t F i g u r e 10 c l e a r l y i n d i c a t e d 
t h e m a j o r a r e a o f s a n d s t o n e and 
those of s h a l e . T h i s d i s t i n c t i o n 
can be made through the d i f f e r e n c e 
i n d r a i n a g e p r o p e r t i e s of the r e 
s u l t i n g s o i l s . The sandstone w i l l 
w e a t h e r i n t o a c o a r s e r g r a i n e d , 
somewhat b e t t e r d r a i n e d s o i l than 
the s h a l e . I t has been found a t 
some l o c a t i o n s t h a t the s a n d s t o n e 
w i l l r e s u l t i n a sandy c l a y w i t h 
s u f f i c i e n t l y good v e r t i c a l drainage 
to g i v e on the mosaic a l i g h t gray 
to w h i t i s h p a t t e r n . The c o l o r pat
t e r n f o r the s h a l e i s a dark u n i 
form gray. 

i 
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F i g u r e 13 

As shown i n Table 1, a s e r i e s of 
s o i l s a m p l e s was o b t a i n e d a l o n g 
S t a t e Highway 6. The samples were 
t a k e n from the s i d e of c u t s about 

th r e e to f i v e f t . below the ground 
s u r f a c e and r e p r e s e n t v e r t i c a l l y 
from three to 24 i n . below the s u r 
f a c e of the c u t . A l l t e s t s were 
p e r f o r m e d a c c o r d i n g t o c u r r e n t 
standard s p e c i f i c a t i o n s . 

As i t w i l l be s e e n , t h e s o i l 
s a m p l e s c o r r e s p o n d i n g t o a s h a l e 
parent m a t e r i a l showed more p l a s t i 
c i t y t h a n t h o s e d e r i v e d from the 
outcrops of border conglomerate and 
s t i l l more t h a n t h o s e w e a t h e r e d 
from beds of sandstone. T h i s v e r i 
f i e s the f i n d i n g s of the a i r p h o t o 
s u r v e y though the out c r o p s of bor
der conglomerate a re not of s u f f i 
c i e n t c o ntinuous e x t e n t to be s i g 
n i f i c a n t f o r a i r p h o t o survey u n l e s s 
some low a l t i t u d e p i c t u r e s a r e 
used. 

I t can be r e a d i l y observed t h a t 
the a r e a i s one of r i c h f a r m l a n d . 
A b o u t t h e o n l y p l a c e s where t h e 
ground has not been c l e a r e d of i t s 
n a t u r a l v e g e t a t i o n a r e where t h e 
bedrock i s too c l o s e to the s u r f a c e . 
The f a i r l y r e g u l a r f i e l d p a t t e r n 
i n d i c a t e s t h a t t h e r e i s l i t t l e 
v a r i a t i o n i n ground e l e v a t i o n . The 
o c c u r r e n c e o f cedar t r e e s , as p r e 
v i o u s l y noted, i s n o t i c e a b l e on the 
a i r p h o t o s . They o f t e n o c c u r i n 
s t r a i g h t l i n e s and have dense e v e r 
green f o l i a g e . 

From the p o i n t o f view of con
s t r u c t i o n a l m a t e r i a l s , the a i r p h o t o 
p a t t e r n i n d i c a t e s t h a t s m a l l depo
s i t s o f s a n d and g r a v e l ( m o s t l y 
f i n e g r a i n e d a l l u v i u m s ) a r e a v a i l 
a b l e a l o n g t h e James R i v e r ( 9 ) . 
N e i t h e r the" s h a l e nor the sandstones 
would be very s u i t a b l e as a highway 
aggregate s i n c e they would weather 
f a i r l y r e a d i l y i n t o the too common 
very p l a s t i c c l a y . The border con
g l o m e r a t e c o u l d be q u a r r i e d a t a 
number of p l a c e s along the w e s t e r n 
f a u l t l i n e . 

PERFORMANCE 
I n 1932 the S t a t e Highway Depart

ment took charge of the maintenance 
and c o n s t r u c t i o n of p r a c t i c a l l y a l l 
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the county roads; some o f them were 
added.to the p r i m a r y road s y s t e m , 
o t h e r s formed the secondary network. 
As a r e s u l t , a d e q u a t e r e c o r d s o f 
the work done under county s u p e r v i 
s i o n are not a v a i l a b l e today. T h i s 
was a handicap f o r the road perform
ance s u r v e y which was made i n con
n e c t i o n w i t h t h i s study. 

A l l the roads i n the a r e a were 
d r i v e n over a t low speed and t h e i r 
c o n d i t i o n r e c o r d e d as i t c o u l d be 
d e t e r m i n e d by c a r e f u l v i s u a l i n 
s p e c t i o n . I n order to a v o i d v a r i 
a b l e s due to c l i m a t i c c o n d i t i o n s , 
the s u r v e y was a c c o m p l i s h e d i n two 
c o n s e c u t i v e days of uniform weather 
c o n d i t i o n s . T h i s should be kept i n 
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TABLE 1 
RESULTS OF SOIL TESTS 

Ht. 6 

imple No. Mileage from Sp. Gt. L L PL P I ( t p t . M o i s t . Max. Dena. 
S c o t t s v i l l e 

S I 2.8 2.69 64 32 32 27 95 

S3 3.5 2.66 46 29 17 23 102 
S4 4.0 2.74 54 31 23 26 97 
SS 4.7 2.73 65 37 28 28 97 
S6 5.0 2.73 53 38 IS 30 93 

mind when e x a m i n i n g the i l l u s t r a 
t i o n s . A t r a f f i c flow map was pre
pared from counts taken d u r i n g the 
summer of 1947 ( s e e F i g u r e 1 4 ) . I t 
shows t h a t t h e t r a f f i c was q u i t e 
l i g h t on the secondary roads which 
may be c l a s s i f i e d as b e l o n g i n g to 
the " farm-to-market" type. The two 
p r i m a r y r o a d s ( R o u t e s 6 and 2 0 ) 
h a v e s l i g h t l y h e a v i e r t r a f f i c 
counts and were a t the time of the 
survey the only two paved roads (.13) 

Route 6 i s an i m p o r t a n t e a s t -
west highway. I t has a waterbound 
macadam base c o v e r e d w i t h a b i t u 
minous s u r f a c e t r e a t m e n t . Though 
i t i s i n e x c e l l e n t c o n d i t i o n both 
on T r i a s s i c and n o n - T r i a s s i c s o i l s , 
i t i s i n t e r e s t i n g to note t h a t i t 
was i n 1938 t h a t the s e c t i o n through 
the T r i a s s i c b a s i n had to be moder
n i z e d to the p r e s e n t s t a n d a r d w h i l e 
the o l d s o i l base r o a d o u t s i d e o f 
the a r e a under s t u d y was n o t r e 
b u i l t u n t i l 1942. Though o t h e r 
f a c t o r s w i l l e n t e r i n t o the p i c t u r e , 
i t i s obvious t h a t the drainage and 
b e a r i n g power c o n d i t i o n s encountered 
i n c o n n e c t i o n w i t h T r i a s s i c s o i l s 
made n e c e s s a r y a b e t t e r and more 
e x p e n s i v e type o f pavement i n the 
T r i a s s i c b a s i n four y e a r s before i t 
was n e c e s s a r y i n an a d j o i n i n g P r e -
Cambrian a r e a . 

The o t h e r p r i m a r y h i g h w a y i s 
Route 20 l i n k i n g S c o t t s v i l l e and 
C h a r l o t t e s v i l l e . I t i s one of the 
o l d e s t P o r t l a n d cement pavements i n 

P a r e n t 
M a t e r i a l 

Shale 
Sandstone 
Sandstone 
Shale 
Border 

Conglomerate 

t h e s t a t e and was b u i l t by t h e 
C o u n t y Road D e p a r t m e n t i n 1919. 
S i n c e a c c u r a t e r e c o r d s on t h i s 
pavement a r e n o t a v a i l a b l e , one 
s h o u l d remember t h a t any f i n d i n g s 
of the performance s u r v e y might be 
i n f i r m e d by the f a c t t h a t d i f f e r e n t 
s e c t i o n s were b u i l t by d i f f e r e n t 
c o n t r a c t o r s w i t h d i f f e r e n t m a t e r i 
a l s . T h i s f a c t w i l l o b v i o u s l y a f 
f e c t the q u a l i t y of the r e s u l t i n g 
c o n c r e t e , b u t s i n c e t h e s e c t i o n 
b o u n d a r i e s a r e not a v a i l a b l e , i t 
had to be overlooked i n the survey. 
N e v e r t h e l e s s , i t i s indeed s t r i k i n g 
to note the d i f f e r e n c e i n perform
a n c e o f t h e pavement i n t h e two 
s o i l a r e a s as shown i n F i g u r e s 15 
and 16. A c r a c k c o u n t was made 
o v e r two f i v e m i l e s t r e t c h e s o f 
r o a d : i n t h e T r i a s s i c b a s i n t h e 
a v e r a g e number o f c r a c k s f o r 0.1 
m i l e was 32 a g a i n s t 12 on a d j o i n i n g 
Pre-Cambrian s o i l f or approximately 
t h e same t r a f f i c . T h i s means a 
c r a c k i n t e r v a l of 44.0 a g a i n s t 16.5 
f e e t . The pavement b u i l t w i t h o u t 
j o i n t s ( e i t h e r l o n g i t u d i n a l o r 
t r a n s v e r s a l ) i s s t i l l i n e x c e l l e n t 
c o n d i t i o n f o r i t s age i n the P r e -
Cambrian area but shows g e n e r a l i z e d 
f a i l u r e i n the T r i a s s i c b a s i n . Map 
c r a c k i n g , s p e l l i n g , and s c a l i n g 
were o b s e r v e d , but from the l a r g e 
amount of p a t c h i n g i t was not pos
s i b l e to d e t e r m i n e the o c c u r r e n c e 
of blowups. Thus, i t appears t h a t 
the poor drainage and b e a r i n g power 
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p r o p e r t i e s of s o i l s d e r i v e d from 
T r i a s s i c p a r e n t m a t e r i a l s were r e 
f l e c t e d i n the performance of the 
pavements, but i t was not p o s s i b l e 
from the d a t a a v a i l a b l e to deter-' 
mine d i f f e r e n t performances of p r i 
mary highways between the s h a l e and 
the sandstone a r e a s . 

T h i s i s a l s o c l e a r l y shown i n 
another way on the se c o n d a r y road 
system. At the time of the study, 
a l l were s o i l r oads w i t h v a r i a b l e 
amounts of c r u s h e r run or c r u s h e d 
r o c k m a t e r i a l f o r s t a b i l i z a t i o n 
added every year to the s u r f a c e as 
needed. Some of the rock used has 
a l s o been of T r i a s s i c age but most 
of i t has come from the surrounding 
Pre-Cambrian a r e a . 

too common a s i g h t on s e c o n d a r y 
roads b u i l t on T r i a s s i c s o i l s . 

A study of e x p e n d i t u r e s on secon
dary roads was undertaken to d e t e r 
mine the r e l a t i v e c o s t s of c o n s t r u c 
t i o n and maintenance as a f u n c t i o n 
o f s o i l t y p e s . T h i s u n d e r t a k i n g 
was handicapped by the f a c t t h a t i n 
t h e S c o t t s v i l l e a r e a o n l y f o u r 
secondary roads are e x c l u s i v e l y on 
one s o i l type and a l l o t h e r r o u t e s 
c r o s s s o i l b o u n d a r i e s . The r e s u l t 
of the i n v e s t i g a t i o n i s r e p r e s e n t a 
t i v e inasmuch as the data c o v e r s a 
n i n e - y e a r p e r i o d . As the r o u t e s 
were s e l e c t e d by a p r o c e s s o f e l i 
m ination not based on t h e i r p e r f o r 
mance, the p r o c e s s was thus about 
e q u i v a l e n t to l o t sampling. 

F i g u r e 15 Albemarle County-Scotts-
v i l l e Area Poor performance of 

concrete pavement on s o i l d e r i v e d 
from T r i a s s i c parent m a t e r i a l . 

( R t . 20) 
An i n s p e c t i o n of F i g u r e s 17 and 

18 w i l l show c l e a r l y the d i f f e r e n c e 
i n a ppearance of the ro a d s i n the 
two a r e a s . E s p e c i a l l y obvious i s 
the d i f f e r e n c e i n d r a i n a g e c h a r a c 
t e r i s t i c s which a r e emphasized a t 
the time of the " s p r i n g break-up." 
As shown i n F i g u r e 19, a t any s e a 
son the s u r f a c e water w i l l remain 
f o r days a f t e r any r a i n w h i l e i t 
di s a p p e a r s much f a s t e r on surround
i n g s o i l s d e r i v e d from Pre-Cambrian 
p a r e n t m a t e r i a l s . The deep r e d -
brown s t i c k y mud i s u n f o r t u n a t e l y 

F i g u r e 16 Albemarle County-Scotts-
v i l l e Area E x c e l l e n t performance of 
conc r e t e pavement on s o i l d e r i v e d 
from Pre-Cambrian parent m a t e r i a l . 

(Rt . 20) 
The r e s u l t s a r e shown on T a b l e 

2. The f i r s t two l i n e s a r e f o r 
r o u t e s e n t i r e l y i n t h e T r i a s s i c 
a r e a w h i l e the two o t h e r ones a r e 
j u s t on t h e o u t s i d e . O t h e r w i s e 
they are the same ki n d of u n t r e a t e d 
s o i l roads, t h o u g h R o u t e 6 2 6 i s 
s u b j e c t e d t o a much h e a v i e r t r a f f i c 
than the o t h e r s . I t w i l l be s e e n 
t h a t the average c o s t per m i l e per 
year f o r m a i n t e n a n c e on T r i a s s i c 
s o i l has a mean value of $226 a g a i n s t 
$81 f o r P r e - C a m b r i a n s o i l . The 
s t r i k i n g d i f f e r e n c e would s t i l l be 



TABLE 2 
COSTS OF TYPICAL SECONDARY ROADS I N ALBEMARLE COUNTY-SCOTTSVILLE AREA 

1 9 3 9 - 1 9 4 7 

R t . Ml l e a g e S o i l A r e a A v g . 
D a i l y 

T r a f f i c 
1947 

T o t a l C o s t i n 
D o l l a r s 

( 1 9 3 9 - 1 9 4 7 ) 
M a i n t . C o n s t . 

Y e a r l y A v g . 
C o s t m 
D o l l a r s 

M a i n t . C o n s t . 

Y e a r l y A v g . p e r 
M i l e 

i n D o l l a r s 
M a i n t . C o n s t . 

Y e a r l y A v g . C o s t 
p e r M i l e p e r C a r 

i n C e n t s 
M a i n t . C o n s t . 

626 10.4 T r i a s s i c 104 19126 5209 2125 
713 2.3 T r i a s s i c 25 5123 343 569 
714 1.0 P r e - C a m b r i a n 15 569 - 63 
725 0.6 P r e - C a o b r i a n 24 535 74 59 

579 
38 

204 
247 
63 
99 

56 
17 

14 

. 5 4 " 
2 . 7 1 
1. 15 
1. 13 

. 15 

. 18 

. 16 

T h i s l o w v a l u e i s due t o t h e much h e a v i e r t r a f f i c t o w h i c h t h i s r o u t e i s s u b j e c t e d . 
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l a r g e r i f Route 626 were omitted on 
a c c o u n t of the h e a v i e r t r a f f i c on 
t h i s r o a d as compared t o t h a t on 
t h e o t h e r t h r e e r o u t e s . I f t h e 
t r a f f i c i s t a k e n i n t o a c c o u n t , 
Route 626 cannot be used f o r com
p a r i s o n , but for ap p r o x i m a t e l y the 
same t o t a l mileage, one can compare 
Route 713 a g a i n s t a combination of 
Routes 714 and 725. Y e t f o r Route 
713 on T r i a s s i c s o i l , t h e y e a r l y 
a v e r a g e c o s t p er m i l e p e r c a r i s 
2.71 c e n t s a g a i n s t a mean v a l u e on 
P r e - C a m b r i a n s o i l o f 1.14 c e n t s . 
S i m i l a r c o n c l u s i o n s may be drawn 
from an a n a l y s i s of the c o n s t r u c 
t i o n c o s t s though t h e y a r e l e s s 
s t r i k i n g as f a r as performance in 
concerned. 

F i g u r e 17 Albemarle County-Scotts-
v i l l e Area A secondary road on 

poorly d r a i n e d s o i l from T r i a s s i c 
parent m a t e r i a l (note t y p i c a l 
f l a t landscape and v e g e t a t i o n 

of cedar t r e e s 
CONCLUSIONS 

From the a i r p h o t o s t u d y of the 
T r i a s s i c bas^n of S c o t t s v i l l e , the 
f o l l o w i n g c o n c l u s i o n s are i n d i c a t e d : 

1. I t i s p o s s i b l e to use a i r -
photos to i n v e s t i g a t e the s o i l a r e a s 
connected w i t h T r i a s s i c o u t c r o p s . 
I t was found t h a t whenever a forma
t i o n was of s u f f i c i e n t e x t e n t to be 
of highway e n g i n e e r i n g s i g n i f i c a n c e 
i t could be determined and bounded. 

2. E x i s t i n g g e o l o g i c a l d a t a , 
though h i g h l y v a l u a b l e , a r e con
f l i c t i n g w i t h i n f o r m a t i o n o b t a i n e d 

from a g r i c u l t u r a l s o i l s u r v e y s . 
Airphoto i n v e s t i g a t i o n s agree w i t h 
the l a t t e r though no e v i d e n c e was 
found of c o r r e l a t i o n between parent 
m a t e r i a l s and a g r i c u l t u r a l s o i l 

F i g u r e 18 Albemarle C o u n t y - S c o t t s -
v i l l e Area A secondary road on 
f a i r l y w e l l d rained s o i l from 

Pre-Cambrian parent m a t e r i a l (note 
t y p i c a l v e g e t a t i o n of pine t r e e s ) 

F i g u r e 19 Albemarle C o u n t y - S c o t t s -
v i l l e Area A secondary road on s o i l 

d e r i v e d from T r i a s s i c parent 
m a t e r i a l . Note poor drainage 

of p l a s t i c s o i l . 
( R t . 735) 

s e r i e s . 
3. The a i r p h o t o s o i l p a t t e r n i s 

t y p i c a l of a f i n e - d r a i n e d p l a s t i c 
s o i l but due to l o c a l c o n d i t i o n s 
t h e l a n d f o r m and d r a i n a g e do n o t 
u s u a l l y conform t o the " t r e l l i s " 
p a t t e r n e x p e c t e d from t i l t e d beds 
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of sandstones and s h a l e s . 
4. Only the a i r p h o t o s p e r m i t t e d 

an e a s y d i s t i n c t i o n b e tween t h e 
major o u t c r o p s o f T r i a s s i c s a n d 
stone and s h a l e , and a l l s i g n i f i c a n t 
s o i l boundaries were found r e l i a b l e . 

5. The a r e a i s one o f f e r t i l e 
farmland and as i s u s u a l l y the c a s e , 
the r i c h a g r i c u l t u r a l s o i l s c o r r e s 
pond to poor highway s o i l s on a c 
count o f t h e i r p l a s t i c p r o p e r t i e s . 

6» A p e r f o r m a n c e s u r v e y i n d i 
c a t e d t h a t f o r o v e r a p e r i o d o f 
y e a r s more maintenance and a h i g h e r 
type of pavement were r e q u i r e d f o r 
primary highways i n s i d e the T r i a s s i c 
b a s i n . The average c o s t o f mainte
nance o f s e c o n d a r y r o a d s was a l s o 
h i g h e r when b u i l t on s o i l s d e r i v e d 
from T r i a s s i c p a r e n t m a t e r i a l than 
f o r s i m i l a r r o u t e s on nearby s o i l s 
d e r i v e d from P r e - C a m b r i a n p a r e n t 
m a t e r i a l . 

7. Though i t was p o s s i b l e t o 
determine the major outcrops w i t h i n 
t h e T r i a s s i c b a s i n from the a i r 
photo p a t t e r n s and t o e v a l u a t e a 
d i f f e r e n c e i n performance between 
roads i n the b a s i n and o u t s i d e , i t 
has not y e t been p o s s i b l e to c o r r e 
l a t e performance and the d i f f e r e n t 
outcrops w i t h i n the T r i a s s i c b a s i n . 

8. The f i n d i n g s from the a i r 
photo i n v e s t i g a t i o n were v e r i f i e d 
by e very s o i l t e s t performed to a s 
c e r t a i n the r e l i a b i l i t y of the i n 
v e s t i g a t i o n . 

9. T h i s i n v e s t i g a t i o n t h u s i s 
c o n s i d e r e d worthwhile, r e l i a b l e and 
p r a c t i c a l , and would a p p a r e n t l y 
warrant a s y s t e m a t i c a l e x t e n s i o n t o 
o t h e r s i m i l a r T r i a s s i c b a s i n s i n 
V i r g i n i a and other s t a t e s . 
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