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w i d e l y  r e a d  government p u b l i c a t i o n  issued i n  1909, Major-General 
C h i t t e n d e n  o f  t h e  M i s s i s s i p p i  R i v e r  F lood Con t ro l  p r o j e c t  f o r c e -  
f u l l y  s t a t e d  t h a t  f o r e s t s  were of no s i g n i f i c a n c e  i n  f l o o d  c o n t r o l .  
The f ramers  o f  t h e  Weeks Act o f  191 1, which l e d  t o  t h e  c r e a t i o n  
o f  t h e  N a t i o n a l  Fo res ts ,  d i d  n o t  concur i n  t h i s  view, and c o n t r o -  
ve rsy  reached a  h i g h  p i t c h  a t  t h e  t i m e  o f  t h e  d i s a s t r o u s  1927 
f l o o d  on t h e  M i s s i s s i p p i  R ive r ,  Almost e v e r y t h i n g  w r i t t e n  on t h e  
f a v o r a b l e  e f f e c t s  o f  f o r e s t s  on s t reamf low was b e i n g  quest ioned.  

On J u l y  1, 1921, t h e  Appalachian Fores t  Experiment S t a t i o n  was 
e s t a b l  i shed. When a c t  i ve research  began i n  1926, t h e  program 
i n c l u d e d  s i  1  v i c u l  t u r e ,  r e f o r e s t a t i o n ,  and management of f o r e s t s ,  
as we1 1  as f o r e s t  p r o t e c t i o n ,  f o r e s t  economics, and s t reamf low 
and e r o s i o n  c o n t r o l  . 

At  t h a t  t ime,  e a s t e r n  f o r e s t s  were e x t e n s i v e l y  grazed by l i v e -  
s tock .  Steep mountain l a n d  was c l e a r e d  and p l a n t e d  w i t h  corn. 
Logging was done by subcon t rac to rs  who had l i t t l e  regard  f o r  r e -  
s u l t i n g  damage t o  t h e  f o r e s t  o r  e r o s i o n  f rom s k i d  t r a i l s .  Local 
farmers cons idered p i n e  t r e e s  as weeds ; dep le ted  and abandoned 
f i e l d s  i n  "broom sage" were c a l l e d  "'pastures ," Eros ion  on worn- 
o u t  and abandoned l a n d  i n  t h e  Southeast was reg ionwide.  Such 
l a n d  was n o t  wanted by p r i v a t e  i n d i v i d u a l s  and c o u l d  be bought 
f o r  d e l i n q u e n t  taxes.  Never the less,  t h e  rank and f i l e  of p r o -  
f e s s i o n q l  f o r e s t e r s  a t  t h e  t i m e  knew l i t t l e  about f o r e s t  e f f e c t s  
on c l i m a t e  and s o i  1, They were i g n o r a n t  of such s t reamf 1 ow 
v a r i  ab1 es as t o t a l  wa te r  y i e l d ,  maximum peak d i  scharge, o r  m in i  - 
mum f 1  ow dependabi 1  i t y  , 

F o r t u n a t e l y ,  E. N. Munns, o f  t h e  Fores t  S e r v i c e ' s  Branch o f  
Research, had observed and w r i t t e n  about l a n d  e r o s i o n  i n  C a l i -  
f o r n i a  p r i o r  t o  h i s  assignment t o  Washington, Supported by E. H. 
Clapp, t h e n  C h i e f  o f  Fo res t  Research, Mr, Munns became an e f f e c -  
t i v e  advocate o f  b e t t e r  l a n d  use and o f  more in -dep th  research 
i n t o  f o r e s t  i n f l u e n c e s  on wa te r  y i e l d .  He b e l i e v e d  t h a t  a  s t a r t  
c o u l d  be made th rough  s t u d i e s  r e l a t i n g  s o i l  c o n d i t i o n s  t o  i n f i l -  
t r a t i o n  and s u r f a c e  s to rmf  low. The Branch o f  Research requested 
a Ci v i  1 S e r v i c e  examina t ion  f o r  e c o l o g i s t s  w i t h  Ph ,D. degrees, 
and two a p p l i c a n t s  were se lec ted ,  Dr. Hursh was employed by t h e  
Appalachian S t a t i o n  i n  1926 and a c t f v e l y  d i r e c t e d  t h e  D i  v i s i o n  o f  
F o r e s t  I n f l u e n c e s  u n t i l  h i s  r e t i r e m e n t  i n  1954, 

The f i r s t  goal o f  t h i s  research program was t o  d e f i n e  t h e  
c h a r a c t e r i s t i c s  o f  s o i l ,  water ,  and c l i m a t e  of f o r e s t e d  l a n d  i n  
t h e  Southern Appalachians, At t h e  t ime,  t h e r e  were no cont inuous 
d a t a  on streamf low f rom small  d r a i  nages r e p r e s e n t i  ng independent 
h y d r o l o g i c  u n i t s ,  and work was begun t o  o b t a i n  s u i t a b l e  data f o r  
h y d r o l o g i c  a n a l y s i s ,  

Some of t h e  e a r l i e s t  work d e a l t  w i t h  e r o s i o n  c o n t r o l  and methods 
o f  s o i  1 s t a b i  1  i z a t i  on a1 ong roadbanks and on abandoved a g r i  c u l t u r a f  
l a n d  and w i t h  s tudy o f  f o r e s t  humus types o f  t h e  reg ion ,  A t  t h e  



Bent Creek Experimental Forest,. p l o t s  were e s t a b l i s h e d  i n  1932 t o  
s tudy s u r f a c e  r u n o f f  from F i v e  r e p r e s e n t a t i v e  t ypes  of f o r e s t e d  
o r  a g r i c u l t u r e  cover, and an i n f i l t r o m e t e r  was f i r s t  used success- 
f u l l y  w i t h  a r t i f i c i a l  r a i n f a l l ,  These e a r l y  s t u d i e s  l e d  t o  an 
examinat ion o f  water  movement through t h e  s o i l  p r o f i l e  and t o  t h e  
need f o r  complete watershed i n s t r u m e n t a t i o n  t o  p r o v i d e  cont inuous 
measurements of s t reamf low and p r e c i p i t a t i o n .  

Dr. Hursh was d e t a i l e d  t o  v i s i t  e x i s t i n g  Fores t  Serv ice  i n s t a l -  
l a t i o n s  o f  l y s i m e t e r s  i n  o p e r a t i o n  i n  t h e  Western States.  On t h e  
b a s i s  o f  t h i s  experience, he sought s u i t a b l e  areas on which t h e  
Appalachian S t a t i o n  cou ld  conduct comprehensi ve s t u d i e s  on wate r -  
shed management. Mr. John Byrne, Fores t  Superv isor  o f  t h e  Nan- 
t a h a l a  Nat ional  Forest ,  suggested a  number o f  p o s s i b l e  s i t e s ,  and 
t h e  Coweeta dra inage b a s i n  near F r a n k l i n ,  NC, was f i n a l l y  s e l e c t e d  
as t h e  most s u i t a b l e .  I n  1933, 3,900 acres ( l a t e r  inc reased  t o  
5,750 ac res )  o f  t h e  Nantahala Na t iona l  Fores t  were s e t  as ide  as 
t h e  Coweeta Experimental Forest .  S t a t i o n  Di r e c t o r  C. L. F o r s l  i n g  
l a t e r  i ssued  i n s t r u c t i o n s  t h a t  no man ipu la t ions  o f  t h e  f o r e s t  
cover  were t o  t a k e  p l a c e  a t  Coweeta u n t i l  a f t e r  a  p e r i o d  o f  s tand-  
a r d i z a t i o n  o f  t h e  gauged watersheds, He assigned f u l l  respons i -  
b i l i t y  f o r  a d m i n i s t r a t i o n  of t h e  Coweeta b a s i n  t o  t h e  D i v i s i o n  o f  
Fores t  In f luences .  

Thus, t h e  s tage was s e t  f o r  a  g r e a t l y  expanded program i n  wa te r -  
shed management research, Programs of t h e  C i  v i  1  i an Conservat ion 
Corps (CCC) and t h e  P u b l i c  Works A d m i n i s t r a t i o n  d u r i n g  t h e  depres- 
s i o n  years  p rov ided  t h e  manpower and funds f o r  expansion o f  r e -  
search a c t i v i t i e s .  At Coweeta, a CCC camp was e s t a b l i s h e d  a t  t h e  
en t rance  o f  t h e  basin, and an i n t e n s i v e  program o f  wei r cons t ruc -  
t i o n  was s t a r t e d  i n  1934. A  network of 56 s tandard r a i n  gauges 
and numerous ground-water w e l l s  were e s t a b l i s h e d  i n  t h e  bas in,  
and a  p e r i o d  o f  watershed c a l i b r a t i o n  began. 

A l though no s t a f f  appointments were made from t h e  C i v i l  Serv ice  
r e g i s t e r  d u r i n g  t h e  years  when watershed work a t  Coweeta E x p e r i -  
mental Fores t  was be ing  e s t a b l  i shed, any p r o p e r l y  qua1 i f i e d  person 
c o u l d  be p a i d  f rom emergency funds f o r  a  3-month temporary per iod ,  
and t h e  assignment cou ld  be repeated i n d e f i n i t e l y .  Thus, i t  was 
p o s s i b l e  t o  employ a  number o f  graduates i n  eng ineer ing  w i t h  
t r a i n i n g  i n  hydro logy.  Some men w i t h  good research a b i l i t y  
worked w i t h  t h e  p r o j e c t  under these terms f o r  severa l  years,  and 
many of these men l a t e r  rose t o  p o s i t i o n s  of  impor tance i n  t h e i r  
p r o f e s s i  on. 

By 1940, c a l i b r a t i o n  o f  watersheds a t  Coweeta was f a r  enough 
a long  on some catchments t o  begin t reatments,  and a  p e r i o d  o f  
exper imenta t ion  began, Si nce 1940, a  v a r i e t y  of watershed 
experiments have been conducted a t  Coweeta, The harmfu l  e f f e c t s  
on s o i l  and water resources o f  mountain farming, woodland graz ing,  
and u n r e s t r i c t e d  l o g g i  ng were documented i n  e a r l y  s t u d i e s  . These 
e a r l y  land  use demonstrat ions were p u b l i c i z e d  i n  t h e  h i g h l y  



success fu l  f i l m  ""Wters o f  Coweetif," Nater J g ~ ~ i , :  C P , . ~  ;,$t-'if: "- 
signed t o  meds:;re e f f e c t s  on streaff i f luw cf scafle?e 9 r  ~ d " -  i r I 

f o r e s t  c u t t i n g s  and conversion f ~ o m  one type c" c o d e r  t 3  ~ r ~ - " + + ~ ~  I L  u s  

have p rov ided  conclusive evidence thzt dater  j t r i c  l r : " b e ~ ~ *  
by t h e  t y p e  and characteristics o f  t s e  vege-;sr;l 46. -;uczr,  
knowledge gained i n  these ea r ly  e x p e r i ~ e q l s  *as 0 ~ 3 s  s r -  c 

a L 6 p i  l o t  t e s t  o f  i n t e n s i v e  multi resource rna~ager"ien"t,? +-L* $7 

Appalachian f o r e s t s  and  has prov ided  guicei s nes fzr : & t e r  _ l  z 

management on public and p r i v a t e  l a n d  a l i k ~ ,  More p-rZ1cerf" i= 

-eq V C j ' t " "  )i; ments u t i l i z i n g  c a b l e  l o g g i n g  metncxis a n d  ala4an._ - 
des igns have demonst rated improved methods f o r  I ~ Q ~ C J ~  5s 5" -=, 
mountain lands t o  m in im ize  damage t o  so i l  a w l  t ~ s t e r ,  

Coweeta research -in t h e  l a t e  1951)" ~ X ~ I ~ S ~ P I J  t: e .-"-: 
 SO^ 1 - p l  ant-atmosphere i n t e r a c t i o n s  on hydro1 o ~ 7  cal prcLL & s , ~  , 
19763, substan"ca1 progress had been made + w z t e r  *J i e l c  t i i  - i t  

g a t i o n s  and emphasis s h i f t e d  f ro@ wader quant: ty  it^ h f 3 t e v  t I 
i n c l u d i n g  research on nonpoint-source psi lu t i m  src4 t b _  , I  

- h e r b i c i d e s  i n  managemenL A t  the  same time, a m s ~ r i  L ~ * ~  z h c j *  

program of research on bicageocheqrmi cal  iycl i q g  f n  P t i r  - \ t  r j, J ~ : a l  t d  

was i n i t i a t e d  w i " c  t he  Ins t i tu te  of Ecoicgy ax ?"^I i l - a  -: -, f F  
Georgia, Funded by t"7 Nazat~cnal Scierse Fc~sc";?.; ,u" f r*., , * 1.c 

c o o p e r a t i v e  p r o j e c t  become p a r t  of the E3ster-n 1 " ~ c i  9- js -?i t., t 
Biome of the lnterndtisnal Bislogkca '?  Prngvar;~, S:<lr4;.-- " 2  p 

focused sn the responses of f e r e ~ t e d  r .bat~-s .kr~d:  +r. Y k~ * 

o f  dishrbanccas. Process-1 eve1 s t u d i e s  t ~ F  nurrse;- r ;  * : -  -, ,,I 

Coweeta ' s  und is tu rbed  watersheds P B " O L ~  dg: : s l ) e  con1 r,> f , t -, i t e  

i * a t i n g  ecosystem responses t o  d~sturbances, 3 D ~ " K : I  . :", i d  

years  of ecosystem research supp;l;r$ed oy %:i x,e;i-*% 0- , " I I 

research  a t  Coweeta enabies drr irltei-,"iscrp:-::drr tc;vt 3- - ' = I  - 
u n i v e r s i t y  s c i e n t i s t s  t o  p i x r t i c i  pa"r; 15 &he ! < * ? F - S ~ > - ~ Z ~ ~ - * Z ~  : ? r , ;  

Term Eco log ica l  Research progrzm and the war 3fid i3F323rcr2 . 0- 
gram o f  UNESCO, 



g ,  Abbot t ,  D, T.; Crossley, O, A,, 3r. Woody litter deeompo- 
s i  t i o n  fo l  lewi ng clear-cutti  ng ,  Ecology 63;  35-42; 1982, 

Unconfined p u e r c u s  prinus woody litter o f  three s i z e  classes 
(0-4, 1-3, and 3-5 cm diameter) was placed on f o r e s t  f l oo r s  
o f  a con t r o l  hardwood watershed and on m s i c  and x e r i c  s i t e s  
of  a c l ea r - cu t  watershed a t  Coweeta, Exponential decay 
c o e f f i c i e n t s  f o r  mass loss on the control  were -1524, .1728, 
and -6912 yr- I  f o r  0-1, 1-3, and 3-5 cm branches, respec t ive-  
l y ,  Coe f f i c i en t s  for 0-1, 1-3,  and 3-45 crn branches were 
.1752, -0756, and .I644 yr-"on the nesic s i t e  and .0456, 
-0948, and .a377 yr-I on the xeric s i t e ,  The e f f e c t  o f  s i t e  
differences on d e c o m p ~ s i t i ~ n  pa%@ was greater than t he  
e f f e c t  sf b i  ameter, a1 though an inverse re1 a l i  onshi p between 
d iameter  and decay c o e f f i c i e n t  i s  suggested, Time i n  the 
f i e l d ,  temperature, mi sture, and mi croartkropod abundance 
a:so appeared to i n f l uence  decomposition ra te ,  

2, Abbott, David T,; Seastedt, P, R e ;  Croasley, D, A,, dr, The 
abundance, d i s t r i b u t i o n  and effects of c lear-cut t ing on 
Cryptosti gmata i n  the  southern Appal achi  a n % -  E n v i  ronmental 
E n t i % m c ~ ; o ~ v  9: 618-623; 1980, 

Ori~dtid mites were sampled from deep s o i l ,  s o i l  cores, 
1 f t t e s  bags, and woody litter on a clearcut and ad jacent  
c w t  s9l hardwood watershed a t  Coweeta, The inclusion o f  
woody Sitter and deep soi l  samples caused the t o t a l  number 
of genera found t o  reach 72, as opposed t o  the 37-42 genera 
range reported i n  o ther  s tud ies*  The more common genera were 
assigned t o  three hab i t a t  types based on s t r a t i f i c a t i o n  
d a t a ,  She Fauna was similar to those of other holarctic study 
s i t e s ,  Sampling a greater v a r i e t y  o f  h a b i t a t  types yielded a 
rkcher f a u n a  t h a n  i n t e n s i v e  sampling of a few h a b i t a t  types, 
C:eascuet ing caused a reduction i n  numbers and a s h i f t  i n  
f auna l  dominance, Th is  e f f e c t  i s  a t t r i b u t e d  do temperature- 
Rumi ds  ty phenomena rather than t o  food avai 7 a b i  % i t y  * 

3, Barr, Thomas C,, Jr, Yhe North h e r i c a n  Ptersstichus o f  the 
stibgevus Cyl indrachar i s  Casey (Coleoptera, Carab i  bae) , New 
York: American Museum of Natural H i  s tory;  1971; N a v i t a t e s  
2445, 14 p, 

,-' - :,,~in~rcchciris Casey, d subgenus of Pterostichrss Bonelli, 
4" ncludes ~;hree  species:  P, (c.1 r c s t r a t u s  (Newman), r ang ing  
froiri southheaster~a C ~ n a d a  t o  the  southern Appalachian Moun- 
t?dns o t  Tennessee and Nor th Carolina; P ,  a@.) aeutipesb new 
speeles, from c e ~ t r a i  Kentucky and Tennessee to t he  mountains 
e f  rennersee, Nor th Carol i n a ,  and nor theas t  Georsia; and P, 
~ : t p - ~ . ~ r i ~ s ,  n e w  species, from the Manrahal a and Snowbi r d  Moun- 
t a s q s ,  %ar t+  Carol ~ n a ,  The central X e ~ t u c k y  pogul  a l ~ s n s  oh 
dc;.e:pes a r e  descr ibed as a distinct subspecies, o ,  ( e , ]  a s  
kent L~ckens l s ,  



4, Barry, P, J,; McDowell, W, E, Evaluation c f  southern prne 
beetle on t h e  Wayah Ranger District,  Nantahala N a & i o m 3  
Forest, North Carolinas Rep, 71-1-2, Ashevil l e ,  hC: U,S, 
Department of  A g r i c u l t u r e ,  Forest Serv ice,  Southeastern 
Area, S t a t e  and Private Forestry, Divis ion of F o r e s t  Pest 
Control ; 1970. 4 p, 

An ae r i a l  photographic and ground survey of sodthern pf ne 
beet1 e ,  Der,c'rcctonus frontal is  Zimm, i n f e s t a t  i o n s  das  Fer -  
formed i n  A u g u s t  1970 w i t h i n  the purchase hsu7dar.y o f  tfle 

Way a h  Ranger District of the  Nantakal a Nadi onal  Forest, 
Survey results revealed a c o n t i n u i n g  low beetle popu l  a t ~ o f i  
over the 398,OOg-acre area. Even though a small nucleus of 
live beetles was found, it is u n l i k e l y  that the  s o u t x ~ n  
pine  beetle popul  a t i on  wit l become a problem i~ t h i s  area 
d u r i n g  the remaining months o f  3970, 

5. Esenke, Ar thur  C,; Wallace, J. Bruce. Tr0pPq-i~ bas-is c f  p r ~ d u c -  
t i o n  among net -sp inn ing  caddisflies i n  a soirtlaerrl Appalachian 
stream. Ecology 61: 108-138; 1980, 

L i  f e h-i s t o r i  es artd annual product1 on were def-teran~ ned f c r  s; 
species o f  n e t - s p i n n i n g  caddisfl~es i n  a headwdter stream of 
t h e  Tallulah River i n  no r th  Georgia, Five species 72 t h e  
family Hydsopsychidae were univoltine, whereas +be s ~ x t h ,  s 
member o f  t h e  Phi lopotarnidae,  had a t  l e a s t t w o  ysnerdyons  
per  y e a r *  Seventy-f  i ve percent of the annual  ~ r x l c e t ~ c n  was 
concentrated i n  the two largest species, A r c t ~ p s ~ z k e  
i r r s r a t a  and Parapsyche c a r d i s .  

Analysis o f  g u t  c a n t e v t s  i n d i c a t e d  t h a t  de t r i t z s  was t ~ e  
most important  food source, However, almost 80 percent 5 f  
a1 7 caddi sf I:, p r o d u c t i o n  was a t t r i b u t e d  to a ~ - r i ~ a ~ a l  food, !kt-- 
sp inn i ng  caddi s f  l y  production in t h i s  mountaio strecm 
appears t o  be limited by the amount of h~gh-quzlily f ~ o n  
available i n  the seston, 

6 ,  Best, G* Ronnie; Monk, C, D, C a t i o n  f l u x  i.i a hardwi30d 
F s r e s t  and on e a s t e r n  white pine watershed, I n :  howel?, 
F ,  6 , ;  Gentry, J ,  B , ;  S m i t h ,  M, M,, eds* Minerdl cycling in 
southeastern ecosystems; Energy Research and i 7 ~ v e l o p i . a ~ ~  
Administration Symposium S e r i e s  (Conf  - 7405l3;; 1976 !45y 
1-3; A u g u s t a ,  GA* S p r i n g f  i e i d ,  VA: Natjocal Techni ca7 Infor -  
mat ion Serv ice;  1975: 847-861, 

The n u t r i e n t  content o f  p r e c i g i  t a t  i on i ngut, throughfa? I ,  
1 itter flow through, s e i  1 perco la t ion ,  and stream 4: scbarge 
was measured i n  a hardwood and i n  a w h i t e  p i n e  watershed, 



A v c ~ q t s  o f  water pass-iog through v a r i o u s  levels o f  t h e  
forirest ecosystnsis changed markedly "irorn i n p u t  ti7 ou tpu t ,  and 
i e a c b l n c j  c f  c a t i o n s  from vege ta t ion  exhisited prcnaunced 
5 4 3 5 ~ ~ 2 7  changes, L e a c h ~ n g  ~ f '  p c t a s s i m ,  c a l c i m ,  and nagne- 
sruni ~ 2 s  "east d u r i n g  dormant winder m n t h s  but increased 
b i l  t b  conic,encer~er"r,f ssprl ny growth, Most potass; 1,n was 
-eacked f rom the leaves before leaf f a !  1 , but most cal c i  urn 
and na9neeaw-n losses occgrred a f t e r  \ ea t  f a l l .  A r e b u c t ~ o ~  
s f  s ~ d ~ u r n  i n  threuyhfa77 d u r i n g  the summer months was e v i -  
d e w  s n  w n i  t~ pines, Once the w a t e r  became streamflow d i  s -  
charge,  trie catJon l o a d  was similar t o  i t s  o r i g i n a l  I n p u t  
1 eve:, S I  u i  ny  ev i cznce  of the ab-i l i t y  o f  the  ecosystem t o  
m ; n s m l  ze e x t e r ~ a l  loss whi ;e main ta i  n i  ny a large i n t e r n a l  
f = ; l i x .  

7, Biswell, H, H,; Hoover, M e  U, Appalachian hardwood t r e e s  
bro~ksea b j  c3t"cle  Journal  o f  Forestry 43: 6 7 5 - 6 i b ;  1945, 

Catt'e dre se!cctive i n  t b e  t r e e  spec ies  they browse. Per -  
centage breakdowns Sy species are  g iven  f o r  the fol  sage 
eacen 5y cattle or  a 145-acre Appalachian  waterrhea d u r i n g  
13~i dnd  ;9J2, Herb u t i i i z a t i c n  approached 100 percen t  af te r  
1 year of grzz inc j ,  and the  g r a z i n g  c a p a c i t y  of the watershed 
~ 2 s  red1~:ed ~y 50 percent d u r i n g  1 y e a r  of browsif ig.  

2.  3lack, P, E,; C l a r k ,  P, M, Timber, water ,  and Stamp Creek, 
Jshpv? l l ~ ,  !JC: G,S, Department of A g r i c u l t u r e ,  F o r e s t  
S e r ~ i  ce,  i o u t h e d s t e r ~  F o r e s t  E x p e r ~ m e n t  S t a t i o n  ; 1958, 12 p, 

T n l s  i ~ s c - 3 : - v e  Ssochar-e oudl~nes t h e  prcper logg i  n y  tech- 
n qlcs Jsed In a t i m b e r  sa le  cn the Chattahoochee B a t ~ o n a l  
F c r e s t ,  Stamp Creek, Ga. A sa tas tac tory  p r o f i t  was r e a l i z e d  
2 )  tns lcgger wi thou t  serious e r o s i o n  or danaye t o  the 
;Lr~zrns ~ i s h .  

S, Elack, F e t e r  E ,  dnteercept - is~ o f  r a i n f a l l  by a hardwood 
ca;;opy. u.i? v e r s ~  ty o f  Istanbul, drman i - a k i i  t es l  ; Ueryi s i  
9"): 218-224; 1459, 

KE?su:?s c f  %tudy;vy r a i n f a l  I i n t e r c e p t e d  by cove hardwoods 
Growscg on an oid  F ~ e l d  a r e  d ~ s c u s s e d ,  and  e q d a t i o n s  f o r  
dczteriasr;~fil,i t h r o u g h f a 1  1 d u r i n g  f a 1  I ,  w-inter,  s p r i n l ; ,  and 
scrnrer are p r e s e ~ t e b ,  E s t i m a t e s  of t h e  number of tProu~hfal1 
gages r e q u i  r e d  f o r  i c t e r c e p t i o n  studies i n  s i ~ i  l a r  s tands 
a r e  g - v e r ,  

!O, Bor ing ,  Lfndsay R , ;  Monk, Carl D,; Swank, Wayne T, Early 
r e s e n e - d t i  cn of a clear -cut  Southern Appal  a c h i  an forest ,  
F C C ~  I:,y 6i: 12iQ.ia-k253; agt31, 



T h e  components o f  hardwood fo re s t  regeneral~on on a southern 
Appalachian watershed were assessed d u r i n g  tne f i r s t  year  
$04 lowing c l ea r - cu t t i ng .  Fi  s s t - y e a r  b e t  p r i n a r j  ~ r o d t ~ c t ~ o n  
( N P P )  on the c l e a r - c u t  was 1953 k g i h a ,  reFresent;fiy 22 Fer- 
cent  o f  t h e  NPF o f  a nearby und is tu rbed  hardwcoa f o r e s t .  
Firs t -year  nutrient poo ls  i n  NPP f o r  N, P,  K, Mg, and Ca 
were estimated a t  29 t o  44 percent  of those i n  t h e  NPP c f  tne  
control. The greatest NPP and nutrsent  pools  were represent- 
ed i n  descending order by hardwood sprouts,  herbs, v i n e s ,  
and seedl i ngs . The woody successi onal speci es had h i  gber 
t i s sue  concentrations of N and P than  most other woody 
species, Herbs as a group had s i g n i f  i c a n t l y  higher  fo l  i a r  
concentrations of K t han  woody speci es. Woody successions' 
and herbaceous species col 1 ec t  i vely had h ?  gher bi o ~ a s s  af id  
elemental pools than other woody species, Fsl l cwi  n~ forest  
disturbance, these fast-growing species conserve s u b s t a n t l a 1  
pools of nutrients i n  the i r  biomass and ~ n i t i a t e  a r a p i d  re- 
covery of f o r e s t  elemental cycl ing processes,  

11, Beyer, 9, S,; Knipl ing,  E, B, isopiestic technique f o r  meas- 
u r i  ng leaf  water potentials w i t h  a thermocouple psychrsrne- 
t e r ,  Proceedings of t h e  National Academy of Science 54(4): 
1044-1051; 1965, 

T h i s  new technique f o r  determining r a t e  o f  vapor f f  ux between 
thermocouple and leaf i s  free o f  error caused by leaf ses l s t -  
ance, The mthod can be used t o  measure leaf resistance 
direct ly  and g i v e s  more accurate measurements of water po- 
t e n t i a l  than do other mthods,  

3.2, Bra ter ,  E, F,  The u n i t  hydrograph p r i n c i p l e  applied t c  smai 1 
watersheds, Proceedings of the Arneri can S o c i e t y  of Ci VI 1 
Engineers 65: 1191-1215; 1939, 

Tests of  the apyl  ~ e a b l  l ~ t y  of t h e  u n i t  hydreyraph p s ~  ncsple 
on 22 small watersheds r a n g i n g  From 4 t o  9,871 acres l ead  
the au thor  t o  conclude that th i s  method i s  one of the  best 
practical devices for predicting flood f l o w s ,  

13, Brockman, El l i s  W,; Todd, Robert L, F r u ~ t i n y  myxobacters  as 
viewed with a scanning electron fii croscope, I ~ t e r n a t i  onal  
Journa l  o f  Sys temat i c  Bacteriology 24: 118-124; 1974, 

Unf ixed  f r u ~ t i  ng bodies o f  m jxobac te rs  have Peen vi ewed I n 
g r e a t  d e t a i  l w i  tn a rcanni ng el ec t  ron m i  croscope, Spec1 me?: 
of species of the genera ~gxococcus, Ckondroeoecns, ArcC- 
angium, S t e l a n g i u m ,  Melittanglum, Cystobzctes, P o l g a n g l c n ,  
Stigmateila, and  Chondrornyes were ewasined, Tbe ae s~ raL l1 i t ; t  



:_rf I ~ S T  rts t l t e  S G ~ ~ Q I  Q S  e l e c t r a i :  mscr-oscope f o r  t h e  s tudy  o f  
i f f-- g-css v-~rpno icgy  cf vyrrsrbacter structures has been c l ea r -  

~ : ~ r ; i ~ j i ~ ~ ~ a p _ e - J ~  

1 - 
1di, 2 ~ 1  gesss Rcbert L - ;  Swank, Wayne T, Ana lys is  o f  ecosystems 

;q L I ? ~  tzszern Uec~duous k c r e s t  d i m e  - U,S, I n t e r n a t i o n a l  
t : ~  I; :7 -21 P royraz ,  In: Prcceedings o f  t he  Seventh World 
;o* .scry Lonsress ; 1372 October 3-14; Bbenos Ar ies ,  Argen- 
t; rtz ;Jei,os 'fir ~ e s ,  Argentina: L i  b ra r t ,  Department o f  Aryen- 
t I r#e 51: e ~ t  I f I c Pub1 I c a t  1 oris ; 1972: 4920-4924. 

7" .= a Z ~ I  ~n and research s t r u c l ~ r e s  o f  the Eastern 
; / E n  ,JCLS~, F c r e s t  i31owe are  outlined w i t h  en~phasis on t h e  

rr?,*)i ; ~ s s . a l - i h  .,-ate%* 

3 L i a  2-,agaea, Robert, A method for  est  irnat i ng  r a i  nfal  l r a t e - r a d a r  
*-l5~.,"_i;~i;~ rf i :a tao~shaps ,  J ~ u r n a l  of App71et-d Meteorology 
6 ; L  u - i - d l ? ;  1 ~ 6 9 .  

; ; ; 4 r 8 r i - ~ i / e  r ' istr:bidt-ions obta ined  ~ 7 t h  t he  drop camera 
~ ~ 4 e  j-:ocri trci_a tc deterini ne r a ~  nFaU r a t e - r a d a r  r e f 1  e c t i  v i  t y  

p i  3: F S / ~ ;  -s f o r  nire d ~ f f e r e r d  loca tsons  throughout  t he  
v ~t J *  - i n ~ l r  t h e  eJimates sampled were quste var ied ,  an ex -  
* rxarr_ K- r _ -  gf these z-R re:adiol;ships to other areas sf t he  
wr" V V : ~  511~11 a r  "drop-spectra  cl -i mates" can be performed, 
TK c , I ~ , ~ , ~ , " ,  r& earaveters,  the mean annual percen t  o f  r a i n  
t i r e - ;  ; ? a t  s r e  thunderstorm d2ys, and t he  rean annual r e l a t i v e  

un l td  I LJ  d t  6,5 km above ground, were found t o  be h i g h l y  
; p i  F f a c e d  s;;"i tPie c e e f f ~  c iend A and exponent b i n  the Z-R 
fl , . l i ~ * i s P t ,  --- i i ~ ' n  degress ion e q ~ a t ~ o n s  based on t h e  two 
c.: vat -  c p a ~ c c ~ e t e r s  were determined, permi tt l n g  an est ima-  
t # ~ r  of tna Z-R re9at1onsh;p tor  any area once t h e  parameters 

r~ 3 p e a l r p B ,  

Catdrrcl~o, kcbert ; Stou t ,  Glenn, K6indrop-s ize d i s t r i b u t i o n s  
' r i  ; ijrj:d c:nl?rasant31 cl irndtes, and asssc i  iated ra in fa9  1 r a t e -  
i a j z a  rep1 ~ c t ;  v i z y  re1 a t i ~ ~ ~ h i p ~ ~  Journal  o f  App l ied  Meteor- 

" ,av d / 1 ;  5 I : YLl-9b7; 1968, 

x z  ili9rr,-ssze s p e c t r a  c~ta ine r i  w i t h  t he  r a i n d r o p  camera have 
$3 I C  

" -j #G l*c?ec i ,  f r ~ r i l  t h ~  l o c a t i o n s ,  I s l a n d  Beach, N,J,, and 
i ,  31jk ' I I ~ , C ,  -he s p e c t r a  were analyzed w i t h  respect t o  
c 8 +  a : ihqu. JF drops c e r  average rain rate per  cub ic  meter 
- :ii",~ie, qe?r7etic mail cd~anteter, mode diameter ,  and the 

#: 5. ( ~ f  cirops a t  which h a l f  t he  l i q u i d  wate r  con ten t  
i $111: C /  t h i i - c  6-1 meter  zn"rda7 f below, The r e s u l  t s  i n d i c a t e  

-"?" b d ; s t . s o ~ ; l o ~ s  from b o t h  locat~ons a re  qui te  s i m i l a r ,  
L > a t " t "  r&e-rSaciar ref":c"ki;viV r e l a t i ~ n s h i p s  i n d i c a t e  t h a t  
c t J  y 3 7  " P : ~ S ~  upslope r a i n s ,  and tropical storm rains 

- w ' d f : v a J I> Src";d 1 e" drops 



17. Cataneo, Rober t ;  V e r c e l l i n o ,  David L. E s t i m a t i n g  r a i n f a l l  
r a t e - r a d a r  r e f l e c t i v i t y  r e l a t i o n s h i p s  f o r  i n d i v i d u a l  storms. 
J o u r n a l  o f  A p p l i e d  Meteor01 ogy 2 (1 )  : 211-213; 1972. 

I n  o r d e r  t o  improve t h e  accuracy w i t h  which radar  es t ima tes  
r a i n f a l l  r a t e s  and amounts, a  method has been developed 
whereby t h e  r a i  n f a l  l r a t e - r a d a r  r e f l e c t i v i t y  re1 a t i o n s h i p s  
may be es t ima ted  f o r  approaching p r e c i p i t a t i o n .  The e s t i  - 
m a t i n g  equa t ion  i s  based on atmospher ic  parameters which may 
be ob ta ined  i n  advance o f  p r e c i p i t a t i o n ,  from standard r a d i o -  
sonde data. Comparisons a re  made between t h e  p resen t  model 
and o t h e r  methods concern i  ng t h e i  r e f f e c t  i veness i n  d e t e r -  
mi n i  ng appropr i  a t e  r a i  n f a l  1  r a t e - r a d a r  r e f  1  e c t i  v i  t y  re1 a- 
t i o n s h i p s .  

18. Cornaby, B. W . ;  G i s t ,  C. S. ;  Cross ley,  D. A,,  Jr. Resource 
p a r t i t i o n i n g  i n  l e a f - l i t t e r  faunas f rom hardwood and hard-  
wood-conver ted- to-p ine f o r e s t s .  I n :  Howel 1, F, 6 .  ; Gentry, 
J, B.; Smith, M. He, eds. M inera l  c y c l i n g  i n  southeastern 
ecosystems ; Energy Research and Development Admi n i  s t r a t i  on 
Symposium Ser ies  (Conf - 740513); 1974 May 1-3; Augusta, GA. 
S p r i n g f i e l d ,  VA: N a t i o n a l  Technica l  I n f o r m a t i o n  Serv ice;  
1975: 588-597. 

The s t r u c t u r e  and f u n c t i o n  s f  l i t t e r  faunas were measured 
f r o m  t h e  f o r e s t  f l o o r s  o f  two f o r e s t  watersheds; mature 
hardwood ( r e f e r e n c e )  and ad jacen t  w h i t e  p ine ,  once hardwood 
(exper imen ta l  ) f o r e s t s .  The biomass of some 18 combined t a x a  
o f  l i t t e r  animals was about o n e - t h i r d  lower, numer ica l  abun- 
dances were about one-ha l f  lower, and s t a n d i n g  crops o f  c a l -  
c ium and potass ium were a l s o  lower  i n  t h e  p i n e  p l a n t a t i o n  
t h a n  i n  t h e  hardwood system. These da ta  were syn thes ized  as 
models o f  t h e  c ryp tozoans '  food webs. I n  t h e  hardwood wa te r -  
shed, 11 percen t  o f  t h e  c a l c i u m  and 3  pe rcen t  o f  t h e  potas-  
sium f rom annual l e a f - 1  i t t e r  i n p u t  were processed by t h e  
l i t t e r  animals. By c o n t r a s t ,  2  pe rcen t  o f  t h e  ca lc ium and 28  
percen t  o f  t h e  potass ium f rom annual l i t t e r  i n p u t  en te red  
t h e  food webs o f  t h e  l i t t e r  fauna i n  t h e  w h i t e  p i n e  water-  
shed . 

19. Cornaby, Barney, W.; Waide, Jack B. N i t r o g e n  f i x a t i o n  i n  
decay ing ches tnu t  l ogs .  P l a n t  and Soi 1  39: 445-448; 1973. 

N i t r o g e n  f i x a t i o n  i s  shown t o  occur  i n  decay ing logs  o f  
American chestnut ,  Castanea d e n t a t a  (Marsh. ) Borkh., by 
a c e t y l e n e  reduc t  i o n  techniques,  and i t s  s i g n i f i c a n c e  i s  con- 
s i d e r e d  i n  r e l a t i o n  t o  l o g  decomposi t ion i n  f o r e s t  eco- 
systems. 



20. Coulson, R. M,; F r a n k l i n ,  R .  T,; Crsss ley,  D. A,, Jr. A s e l f -  
m a i n t a i n i n g  window t r a p  f o r  co1 l e c t i n g  f l y i n g  insec ts ,  
Entomologica l  Mews 81: 164; 1970. 

An automat ic  d r a i n  system and t h e  use of a  p r e s e r v a t i v e  t h a t  
i s  l i g h t e r  than water  a re  d iscussed as m o d i f i c a t i o n s  o f  win-  
dow f l i g h t  t raps .  

21, Coulson, Rober t  N.; Grossley, D. A,, Jr.; Gis t ,  Clayton, S. 
P a t t e r n s  o f  Coleoptera species d i  v e r s i  t y  i n  c o n t r a s t i n g  
w h i t e  p i n e  and coppice canopy communities, American Mid1 and 
Natu ra l  i s t  86: 145-151; 1971. 

The p a t t e r n  of Coleoptera species d i v e r s i t y  i n  coppice hard-  
woods and w h i t e  p i n e  canopy communities was i n v e s t i g a t e d ,  
The i n f o r m a t i o n - t h e o r y  index H(s )  and t h e  index D  were used 
t o  measure d i v e r s i t y .  The d i s t r i b u t i o n  of i n d i v i d u a l s  w i t h -  
i n  species was measured by u s i n g  redundancy and evenness 
i nd i  ces. 

D i v e r s i t y  i n  t h e  coppice was g rea te r  than  i n  t h e  w h i t e  p ine.  
The coppice canopy community f o l l o w e d  a  seasonal t r e n d  i n  
d i v e r s i t y ,  evenness, and redundancy. D i v e r s i t y  i n  t h e  w h i t e  
p i n e  community d i d  not  f o l l o w  an apparent seasonal t rend,  
Considerably  fewer species and i n d i v i d u a l s  occurred i n  t h e  
w h i t e  p ine,  which tended t o  magnify t h e  importance o f  t h e  
appearance and disappearance o f  domi nant species and thereby 
t o  obl i t e r a t e  any seasonal t r e n d  i n  d i v e r s i t y ,  redundancy, 
and evenness. 

22. Craddock, 6 ,  W.;  Wursh, C, R ,  Watersheds and how t o  ca re  f o r  
them. I n :  Trees, Yearbook o f  A y r i c u l  t u r e .  Washington, D.C.: 
U.S. Department o f  A g r i c u l t u r e ;  1949: 603-609, 

Hydro log ic  p r i n c i p l e s  r e l a t e d  t o  f o r e s t - l a n d  use as w e l l  as 
f o r e s t  p r o t e c t i o n  and management p r a c t i c e s  which i n f l u e n c e  
t h e  amount, q u a l i t y ,  and t i m i n g  o f  f l o w  f rom f o r e s t  l and  a r e  
discussed, 

23. C r o f t ,  A, Re; Hoover, M. Do The r e l a t i o n  of f o r e s t s  t o  our  
wa te r  supply. Journal  o f  F o r e s t r y  49: 245-249; 1951. 

The authors use research f i n d i n g s  t o  show how f o r e s t  manage- 
ment p r a c t i c e s  a f f e c t  t h e  q u a l i t y ,  q u a n t i t y ,  and t i m i n g  o f  
water  y i e l d  and d iscuss p r a c t i c a l  imp1 i c a t i o n s  o f  f o r e s t  
management on t h e  s o l u t i o n  o f  water  problems. 



24. Cromack, K,, dr , ;  Sollins,  P, ;  Todd, ha ,  L,; Crossley, D, A,, 
9 r 0 ;  Fender, W, M,; Fogel, 8 , ;  Todd, A, U, Snsl w ~ c r o o r g a n -  
ism - arthropod interact ions:  fung; as major ca lc iu-  ana 
sodium sources, I n :  Mattson, k, L ; , ,  ed. The r o l e  o f  ar tqro-  
pods in forest ecosystems: Nek kork; he~delherg; Berag n: 
Spri nger-Verlag ; 1977: 7d-84, 

The objective of t h i s  paper i s  t9 present evldenc? that 
t e r r e s t r i a l  fungi may be important snbaces o f  Sa ana Na f ~ r  
saprophagous arthropods and other S G S  I a o i n a l  s ,  Gal  c i  urn, h u t  
not Na, has been reported as essential  "9.. vianu# f l a n q i ;  b ~ t ~  
elements are essenti a1 f o r  an~rna i  s .  

25. Cromack, K., Jr.;  Sollins,  P,; Todd, R, E , ;  Fogel,  8,; T~dd,  
A, W,;  Fender, W ,  M e ;  Grossley, M, E,; Crtcxisley, D 4  A l p  Jr. 
The rof e of oxalic a c i d  a ~ d  b i e z r b e n a t e  In calcium cyc l ing  
by fungi and bacteria: some p s s s i b j e  izplications F w  sola 
animals, In: Lohm, U,; Persson, T,, eds, Sol 7 orgacssms ?s 
components of ecosystems; Proeeed-ings of the s i x t h  ~ n t e r w a -  
t ional soi 1 zoology col l aqci urn; 1975 June 21-25; Uppsi17 a ,  
Sweden. Ecological t3ul l e t i  n 25, Uppsal  a ,  Sweden: Swedish 
Soi 1 Science Society ; 1977: 246-252, 

Fungi can accamulate Ca i n  zxcess of the7r  apparent  pbys- 
i  01 oyi cal needs by re1 ease o f  oxa I i c ac; d f o form the 
sparingly soluble Ca oxafate. Fungal  re4ease of cxs71c a c i d  
may also form s table  complexes ~ 7 t h  9 t o e r  metallac ratgons,  
which would influence b o t h  soi a wea"r;i%er~ ng processes and 
release of P from Fe and A l  h y d r o k y p n o s p h ~ t e s ,  3acLer:a ans 
Strep tomyces  sp. can decompose Ca cxd7 ate, WRI ch recycles 
the cation and permits formation of ca9 &sum bicarbona tes  o r  
carbonates. Uxalate decompss~ng b a c t e r ~ a  avd actlnomycetes 
were isolated from the digestave systems of ori  b a t  rd mites, 
earthworms, a springtai l and two ih l~mature aq l i ag ,~c  decr i t  I - 
vores, a mayfly and a s t o n e f l y .  A prakssed Ga cyc ie ,  ogerd-  
Live by fungi, b a c t e r i a ,  and so i l  a n ~ v a l s  IP the e c r t e x t  of 
the soil ecosystem, i s  presented. 

26m Cromack, Kermit; Monk, Carl i?, Lit ter  p roduc t  ion, aociiii"pa- 
s i t ion ,  and nutrient c y c i ~ n g  i n  3 mixed k~ardwood dazeviked 
and a white pine p l a n t a t i o n ,  I n :  howel 1 ,  F, 6,; ban:ry, 
d ,  B,; Smith, M e  H , ,  eds, Mineral cyc l ing  i n  s t>utheaztern  
ecosystems ; Energy Research ard Devsl cpaent X d m ~  r f i  s t r a t s  gn 
Symposium Series ( C o n l  - '7Q~512j ; 1574 Mia;/ 1-3; kuscs:d, G l z ,  

Springfield, VA: National  TechrlkeaT If iformat ?on  Se7v1 c ~ ;  
1975: 609-624, 

L i t t e r  production and  decornaos i t~sn  car6 were b b t d ~ n o d  for a 
mi xed-hardwood watershed and f o r  a wk: x e  9; re  w~terrbed. 



L i  t t e r f a l l  data were obta ined f o r  leaves, stems, f lowers, 
acorns, and miscel laneous deb r i s  i n  t h e  hardwood watershed 
and f o r  needles, stems, and cones i n  t he  wh i te  p i ne  water- 
shed. L i t t e r f a l l  data obta ined inc luded biomass o f  l i t t e r ;  
n i t rogen,  phosphorus, potassium, calcium, and magnesium con- 
t e n t s  i n  l i t t e r ;  and s t r u c t u r a l  organic cons t i t uen t s  of l ea f  
l i t t e r .  L i t t e r  decomposition data were obta ined f o r  weight 
l o s s  r a t e  and f o r  l oss  ra tes  o f  nu t r i en t s .  L i t t e r  decomposi - 
t i o n  ra tes  of chestnut oak, wh i te  oak, wh i t e  pine, red  maple, 
and dogwood were s i  gni  f i c a n t  l y  c o r r e l  ated w i t h  senescent 
l e a f  carbon-to-n i t rogen r a t i o  and sc l e rophy l l  index; t he  
sc l e rophy l l  index g i v i n g  a b e t t e r  s t a t i s t i c a l  es t imate  of 
decomposition ra te .  

27. Cromack, Kermit;  Todd, Robert I.; Monk, Ca r l  Do Pat terns o f  
basidiomycete n u t r i e n t  accumulat ion i n  c o n i f e r  and deciduous 
f o r e s t  l i t t e r .  Soi 1 Bio logy and Biochemistry  7: 265-268; 
1975. 

N u t r i e n t  data were obta ined fo r  basi  d i  omycete sporocarps, 
rhizomorphs and f o r e s t  f l o o r  lea f  l i t t e r  samples c o l l e c t e d  
from a wh i te  p ine  (pinus strobus L.) watershed and from a 
m i  xed hardwood watershed a t  Coweeta Hydro1 og i  c Laboratory, 
North Carol ina, Basid iocarps taken from the  sur face l i t t e r  
o f  both watersheds were f l eshy  representa t i  ves o f  Agari cacae, 
Canthare l l  aceae o r  C l  a va r i  aceae. Forest  P I  oor basi  d i  ocarg 
samples (cap + s t a l k )  from both watersheds had s i g n i f i c a n t l y  
g rea ter  concentrat ions o f  Cu, K, Na, P and Zn than t he  l ea f  
l i t t e r  from which they were removed. Bulked rhizomorph 
samples from both watersheds contained s i g n i f i c a n t l y  more 
Ca, K, Na and Sr than f o r e s t  f l o o r  l ea f  l i t t e r .  Polyporaceae 
growing on hardwood branches concentrated A1 , Mo, P and Zn. 

28. Cromack, Kermit, Jr.; So l l i n s ,  P h i l l i p ;  Graustein, W i l l i am  
C,; Speidel,  Karen; Todd, A l l e n  W.; Spycher, Gody; L i ,  Ching 
V, ;  Todd, Robert L. Calcium oxa la te  accumulation and s o i l  
weather ing i n  mats of hypogeous fungus Hysterangium crassurn. 
Soi 1 Bio logy and Biochemistry  11: 463-468; 1979. 

Fungal mats o f  Hysterangium crassum Fischer  occupied a mean 
o f  9.6 percent o f  the  upper 10 cm of s o i l  developed under a 
40- t o  65-year-old stand o f  Doug las- f i r  i n  Oregon. This hypo- 
geous basidiomycete exudes l a rge  amounts o f  o x a l i c  acid, some 
o f  which p r e c i p i t a t e s  w i t h  Ca i n  microscopic c r y s t a l s  o f  c a l -  
cium oxa la te*  So i l  oxa la te  concent ra t ion  was s i g n i f i c a n t l y  
g rea ter  w i t h i n  fungal mats, and so i  1 pH was s i g n i f i c a n t l y  
lower than i n  soi  1 adjacent t o  mats. The q u a n t i t y  o f  Ca pres-  
en t  as CaC20, i s  0.5 t he  amount o f  exchangeable Ca i n  t he  
s o i  I and exceeds the mass o f  Ca l o s t  annual ly  i n  r uno f f .  



29, Crossley, D. A * ,  J r ,  The rg3e .?f t e r r e s t r i a l  sayri;oaa,rztir, 
ar th ropcds  i n  f o r e s t  383i f s :  c~rrer?': s t a t e s  of c:?qcepLs 20: 
Mat tsow,  K, J,, ed .  The r s l r  of d r t $ r s p o d s  ir l  f:2r2sf 4 C O S k s -  
tensD New Yosk; H e i c e 7 5 ~ - g ;  3el- l i rr :  S p r i  -?Jier- \ :er ' la~; 4 - i 9 7 7 :  
49-56, 

~ ~ Soil arthropods are e n v ; s ? o ~ e j  as scce!erat;qc {or ceilying) 
.) - 

n u t r i  en$ re1 ease From d~.cornposi fic ~3rgaa i  i: Xat;;?r. -ay 
d o  t h i s  d i r e c t l y :  by f e e d i n g  upcn n ~ g 3 n - i ~  m a t t p r  806 asso- 
c i a t e d  micrsf lora ;  or i r a i  rec t l i y :  ~y cbaa-i?neli ng arid ;ni x i  v-rg 
o f  the ssi  1 ,  i m p r o v j ~ q  subs t r a t e  t.jua:ity f o r  n i c i c f ] o r a ,  
I" n o c ~ l  on of organ4 r, debri @, b.ji"- ~ ~ i c ~ r ; ~ e s ,  s e i e z t j  v e  g r a z -  
i ng upon m i  c r o f  1 ora, and prevent i ns sane5cslce !J: r:.i c ro -  
f l o r l l  populations* It l ~ ~ i  1 1  se r n t ~ d  - ., =- - t h a t  thest- ej-fcc5z 
l a r g e l y  anecdotal because n o s t  are $Sf"-icu it to q h e n r i f y  
a s a t i s f a c t o r y  omeai :Sngfu i  play, 

3 1 ,  Ci.ossley, i3. A,, Js*; Ccuissn, Robert N , ;  G i s L  ,Cayten S, 
Traphie level e f f e c t s  on species d i v e r s i A v  in ar tk j rssod s~tn-  

* -  ' 
"3 ~ ! I  

m u n i t i  es of f o r e s t  c s ~ o p i e s  a t : j ~ ~  r~:~; ien t? i  c;;",~:jp& ~ ~ 2 ;  2: 
1097-11UO; 1973, 

Species d-j versity fo r  a r t :~ rc )p~- j  cGmViu5"h2s ";ha57 <j tdsdrjte 

p i n e  and coppice canopies was measured u s i n s  "he Sh>nno17 
Wiener inforsation theory  i n d e x ,  !4(s),  t h e  Margaief s n d e x ,  
3 ,  and t h e  P i e l  ou evenness i n&x, J ' , TGe t ~ i a  j nsef;;; orders 
Go1 eoptera and  Hyme~optera were i p v e s t i  cjs;:ed, cjenerdl 
i n d e x  E(s )  was s iq f i i f i s , an" ry  hisher f-;r Er i k :  r j ivrrse  

pr:;e r ~ ; < " i c : ? : : l j y i . ,  acd  \i/sf cvpp!ce s t a i d  than  t o r  t h e  ~n".. ' 

sl g n l  f; cantay g c e r  f o r  &r;er-$o~tst-3 :,rier: f o r  i , ~ i e ~ p t e r a ,  
The o t h e r  two iqrjj::es denonstrated teat Q{ f f e rcnces  i r ;  Sj - 

, Y 9 \ , t i  >,CC?::"S :"II'"'- v e r s j  ty between watersheds were d u e  t o  !-p-.-" --" F I .  - 
cess jq r;oppjce, \*;t>j : c differences ;j;?t:v:'een j , - B s - r . ~ > r ~ k ; r z  
were due to g r e a t e r  evef,r:ess 3f i ~ c ~ i r ~ i : ~ a j ~  1.: :,;- * ~ ~ t -  :I,- ' T I ~ - ? - I I : ~ -  

. . - -  t e r a ,  Since ~ h e  ccie,3p:erd were r : 7 v ~ ! ~  r .  i p a ;  :.:*;: 3.; 



t"s t~jner;io;"ira b r e d a t o r - p z r d s ~  tes, i-esis'ts can be i ncerpret - 
ed 17 a t r c p b ~ c  l e b d  c o n t ~ x t ,  It IS s~ggest2d thdt, i n  a 
pl a ~ t  ; ~ S P O C U ~  t i ~ r ~ ,  1 0 ~  d l  versi tj I s net p r o p a g a t e d  a1 ong 
food c r a 7 n S  2dL p ? ? t  2r r e cov~*ed  a t  ? i s p e r  t r o ~ h i c  levels,  

32, Crossley, 0, A,, Jr,; G i s t ,  Clayton,  $, Use o f  radioisotopes 
f rl finodel i n g  so j?  ~ v l i r o c o f i n u r i t i e ~ ,  In: Dindal  , Daniel L,, ed, 
Prii.i~'.edi ni;s o f  the f i  r s l  s o i  7 iriicrocambs;rdili t ies conference; 
1971 October 15-20; Syracuse, NY, S p r i n g f i e l d ,  VW: National 
j e c h c i  C . Z ~  I r ; fo r taa t - i  on Serv? c e ;  1973: 258-278, 

A a d ; o i s c t o ~ e s  czn b e  ; kc~erf9l too: for ~ncreasing know1 - 
eage o f  so'] c a ~ - ~ a ~ ? - r " t e s  since t b e ~ r  use Ie~eris itsse:f t o  
trat"-r9mzz~c23 w b e ;  IPS, T r s  s a r t s c l e  r is'scusses s e v e r a l  r a d i o -  
l s o t a p e  me:hms, the; r a p p l ~ c a t ~ c ~ s  t~ studies of sni 1 a n i -  
w 7 5 ,  SkO t 7 e l r  dsc - n  corctadct~ng a v a r i e t y  nf mcdejs. 

2 3 CrossleyB Dm A* ,  d r r ;  Swank) Wayne T, %blicatio~s of t he  

C 3 ~ i ~ t c  f 3 p e c t  ecc15yst~:i prgjecl*  Athens, GA: University o f  
& o r ; ? ,  - l u 9 ' 3 -  $3 2 ,  

I h i  s ;?  s t i n 9  "*cSgdes research pub7 icaticns of the Loweeta 
Farest Ecosystem P r o j e c t ,  a ccopesat i ve v e n t u r e  between 
s c , i e n t i  sts at Cobee" aiyarglcgjc Labora to ry ,  Nor th  Garo f  i na, 
niieratec! by t h e  U,S, Cepar t~nent  of  Agriculture, Forest 
Service,  Southeastern Farest Exper iment  S t a t i o n ,  and  sei  en- 
t i s t s  at tne 3 n i v e r s i t y  cf G e o r g i a ' s  i n s t i t u t e  of Ecology. 
The bi  b i  iogrsphy includes only open I i t e r a t u r e  p d h l  i c a t i o n s ,  

24, QUS' ' - nrng, 6, E,; McIneire, C, D,; Sedell, Jm R e ;  Gurnmins, 
K, W,; Marshall, 6, W,; Petersofi, R, 6 , ;  Vannote, R, L, 
Conrparati v e  s"c,+ c f  phys i  ca i  -cherni ca l  v a r i a b l e s  of st reams 
u s i n g  mii l t ivar ia te  analysisl Arch i  v fue r  Hydrobioiogie 89: - <q3-7(L:s7 I .  - 
.2 u d l L  g 1cjGig, 

4s ;., step tc t~ab-6  ti3e de.efopment of a sys tem to c;a"eeysrize 
screalTs, 15 ~ h j r ~ c ? l  -chemscli v a r i a b l e s  from 34 s t r e a m  s t a -  
t~scs ID Nor" t t rrer~ca a s d  Europe were subjected %o c lus ter  
ace d ;  scrirr;~ .;aqr a:aljses t9 &term% ne a f da s c r e t e  ""group- 
; ppai were ppesent, a r d ,  i f  so,  whsrb  var-~aoles  were most 
c i  ose:,c re; zce3 to "ce among group v a r ~  ab-f i s t y  , 

The lag-trtinsf~rrned da"k p r o v i d e d  "f ive meaningful c lus t e r s  
ai"; s t r e a m  s i t e s ,  bi;s i t  was nf i t  possible to cofistridct a sifnpie 
and  uni v e p s d  l y  u s e f u l  c l a s s i f i c a t i o n  of r u n n i  ~g w a t e r s  
ahi ch i n i , i  udes phy s i  ca f , cheml: c a i  , and  b i  01 ogi c a j  asvec= s, 

I ~ c i b s i o n  kc ~ ' ! Q i c s l i a i  v a r j  a b i e s  js necessary t o  f u r t h e r  
assess tqe ~ s e f u ' n e s s  3f t h e  al)prcnch desc r ibed  here; wcrk 
o y  t k i ;  !s j n  ProGress- 
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( 2 ;  kvk;-! ~:cs,t 9f t h e  annua l  n u t r i e n t  iigsl;aue ie: recycled 
i * i. * - <".I 

i, $ l i ~ ~  ;d,#19tl i;i"ssr#nlr t h e  t o t a l  accirmul a t i o n  s f  n u t r i e n t s  i s  can- ' .  s lc ;e r3b j?  i q  ,3 cat-ure f ~ r e s t  stand. 

38* l a - \ ,  ~ t * ; 2 ; r k  D Jrm 
&%pa v a s t . *  s 9 Monk, Carl D, ? e y e t a t i o n  pat terns  on a 
~ ~ ; . , t i i ~ B - l i  i- i ~ . ~ ; ' a i  5tb i a n  :.iatersned, Ecnl oyy 55: 2064-1074; 1474, 

l b ) e  : i ~ q e t a t i . 3 r i  cn a r e l a t i v e l y  u n d i s t u r b e d  hardwood Parest 
wat@:*sned st Coweeta   as s a ~ r p l e d ,  and  estimates o f  dens i ty ,  
b a s a l  c r e a ,  and iibove-9round biomass were computed, These 
..-%- v&,?~o -.+ i, 4 i ,  ( > -  . & ,  l I i;sra,.reters and f i ve topographic va r i ab l e s  were 
r d:,?-., , r  L,i tz ~ u : a l y z e  s i  t e - s p e c i e s  r e 1  a t i  c n s h i p s  on the watershea, 
T :. ie L- irri~;lary a n a l y t i c a l  techniques used were correlation afial-  
ys i s d c d  pri!>ci C A ~  components o r d l  n a t i o n ,  Ma jo r  changes i n  
c i ~ e  ~ ~ ~ c r t ~ ~ ~  on 5; f ice tfie i n t r 9 d u c t i o n  of chestnut b] i g h t  
.v4 c; f ". E 3 1 ~ ~ ~  exa:;~jnea, 

i '  . > I  g n ~ f  ica:?t corre!aticns were found between 13 major spec ies 
r i - , i  one ur m c e  of the t o p o g r a p h i c  var izb les ,  Uistance from 
thie i;:,r-earri, 3; st.rtrrce f rim t h e  wate r  d i  v i d e  and e l e v a t i o n ,  
)JE~‘;~ ,- P ,,z,, 50 -1r2c;;r:zne t o p o y r z p h j  c f a c t o r s  determi  n i  fig c;peei es 
/j ; c "-~ :. , , . I ".;?~-i c;n -;t <(;weeta 

I- ' , s  l k  e t ~ r s ; S o ~  and  d r o p p i n g  behav io r  ? 'P  larvae o f  the ha l l  
cat:? er . t iOr" i \ l3  ; rA~,~ i ;gh_ ; i ,~  poln~tar-~, &.naSl e spec-! es  to er;- 
c , ~ D @  c r g b a t  " c v  and cltinate'y reestabl i s h  contact  w i t h  i t s  

, > 

t r e e  l:(;s:* 

4% & " I S ,  R, E I  il g i t i ~ e  to the Goweeta Hydrolog'ic Labora to ry .  
/AsI:evl ; je, ?I<: U ,  5, flepartme~t cf A ~ r i  cut t a r e ,  F o r e s - t S e r ~ v -  
j ~ p ,  Seg tbeascg rq  Fcrest Experiment SLat i  o n ;  1957, 40 p, 

r h s  c r c s c r t  r ~ p i a s e s  the i3;e guidebook a ~ d  summarizes tbe 
~ c ; r  ; k -  i ; ~ " r  WE; c f  many seseare"Fers who have worked zt Coweeta. 
T \ , L  .xi: .tprj ,ti; V J S S ~ T  I e s c b , r c ? ~  dr P i ies~r ibtgd~ and research 
-7;k*_Ei #7C li"i: - e z )  i T S  ? r e  Q**dCl -Ineft, 

4;, Z > f  i s *  13, E ,  !:;:iuerrce of fo res t  c u t t i n g  and mountain fa rm ing  
gri ;<jrrfe ~ i ~ i j e x a t j c f i ,  ;'irface s o i  7 and ~ t j ~ f a c e  r ~ n c f  f c b a r l c -  
-. I .- ,,, + - j LC, St-ri, r a p -  24, Ilvjnevi ! ; e ,  NL: U,S, Uepartment of 
:':ibric:ii*;.,!'e, i--or'est, be r i i j ce ,  Soiizheastern Forest i-Txperiment 
S:a<.ja)ris 11-53, 53 !j, 

: ~ r y ? n ; c  s i a t t e r  conkent,  density, 
were a i l  adver.seiy a f fec ted  bv csnvers ion  



o f  a  f o r e s t e d  watershed a t  Coweeta t o  a  mountain farm. Storm 
r u n o f f  volumes, peak d ischarge  r a t e s ,  f l o o d  peak f requenc ies ,  
and over land  f l o w  were a l l  increased.  Mountain fa rm ing  s h o r t -  
l y  proved t o  be uneconomical. 

42. Dissmeyer, George E,; C o r b e t t ,  E. S . ;  Swank, W e  T o  Summary 
o f  muni c i  p a l  watershed management surveys i n  t h e  Eastern 
U n i t e d  States.  I n :  Proceedi nys, mun ic ipa l  watershed manaye- 
ment symposium; 1973, Gen. Tech. Rep. NE-13. Broomal l ,  PA: 
U.S. Department o f  A g r i c u l t u r e ,  Fo res t  Serv ice,  Nor theas te rn  
F o r e s t  Experiment St a t  i on ; 1975: 185-192. 

R e s u l t s  o f  an i n v e n t o r y  o f  l a n d  uses, n a t u r e  and e x t e n t  o f  
l a n d  management problems, and t ypes  o f  i n f o r m a t i o n  needed 
f o r  mun ic ipa l  watersheds a re  presented.  

43. Dissmeyer, George E.; Swank, Wayne T. Munic ipa l  watershed 
management survey. Journa l  o f  American Water Works 
A s s o c i a t i o n  68 (2 )  : 97-100; 1976. 

Based on survey data, t h i s  r e p o r t  p rov ides  a  genera l  summary 
o f  t h e  n a t u r e  and e x t e n t  o f  l a n d  uses, management problems, 
and i n f o r m a t i o n a l  needs f o r  mun ic ipa l  watersheds i n t h e  
sou theas te rn  U n i t e d  States.  Emphasis i s  p laced  on smal l  and 
h e a v i l y  f o r e s t e d  watersheds and re1 a ted  f o r e s t r y  a c t i v i t i e s .  

44. Douglass, J. E. Book Review - Small watershed exper iments :  
an a p p r a i s a l  o f  concepts and research developments, Proceed- 
i ngs, Soi 1  Science Soc ie ty  of America 3 7 ( 4 ) .  i n o  page num- 
ber ] ;  1973. 

Reviews t h e  a b o v e - t i t l e d  book by L, C. Ward. 

45, Douglass, 3.  E. Envi ronmenta l  impacts  o f  weed c o n t r o l  a l t e r -  
n a t i  ves on water.  I n :  Hol t, H. A. ; F isher ,  B. C., e d ~ .  Weed 
c o n t r o l  i n  f o r e s t  management: proceedings o f  t h e  1981 John 
S. Wr ight  f o r e s t r y  conference; 1981 February 3-5; West 
L a f a y e t t e ,  I N .  West L a f a y e t t e ,  I N :  Purdue U n i v e r s i t y ;  1981: 
220-230. 

A1 1  weed c o n t r o l  methods i n c r e a s e  water  y i e l d  and r a t e  o f  
r u n o f f  f rom watersheds, but  t h e i r  e f f e c t s  on water  q u a l i t y  
can be g r o s s l y  d i f f e r e n t .  P roper l y  appl i e d ,  f i r e ,  chemical,  
and manual methods have l e a s t  e f f e c t  on wa te r  q u a l i t y .  Con- 
ve rse ly ,  even t h e  bes t  o f  t h e  mechanical methods inc reases  
e r o s i o n  and the reby  reduces wa te r  q u a l i t y .  Care fu l  p l a n n i n g  
and qua1 i t y  workmanshi p  a re  c r u c i  a1 when rnechani c a l  methods 
a r e  used. 



46, .Douglass, 9. E m ;  Cochrane, D, R.; B a i l e y ,  6 ,  W , ;  Teasley, 3,  
I, ; H i 1  1, D, U. Low h e r b i c i d e  c o n c e n t r a t i o n  found i n  stream- 
f l o w  a f t e r  a  grass cover i s  k i l l e d ,  Kes, Mote SE-108, Ashe- 
v i  1 l e ,  NC: U,S, Department o f  A g r i e u l  t u r e ,  F o r e s t  Serv ice,  
Southeastern Fores t  Experiment S t a t i o n  ; 1969. 3 p, 

Grass cover on an Appalachian watershed was sprayed w i t h  
a t r a z i n e  and paraquat and l a t e r  w i t h  a t r a z i n e  and 2,4-0. 
Al though grass growing i n  t h e  s t ream channel was sprayed, 
a t r a z i n e  and paraquat  l e v e l s  i n  water  samples were low. 
Our ing a second a p p l i c a t i o n ,  a  10 - foo t  s t r i p  on e i t h e r  s i d e  
o f  t h e  channel was l e f t  unsprayed; no i n c r e a s e  i n  a t r a z i n e  
and no t r a c e  o f  2,4-D were de tec ted  i n  s t reamf low.  

47. Douglass, J, E,;  Goodwin, 0, C ,  Kunof f  and s o i l  e r o s i o n  f rom 
f o r e s t  s i t e  p r e p a r a t i o n  p r a c t i c e s .  I n :  U.S. f o r e s t r y  and 
wa te r  q u a l i t y :  what course i n  t h e  8 0 1 s ? :  an a n a l y s i s  o f  en- 
v i ronmenta l  and economic i ssues :  proceedings, 1980 June 
19-20; Richmond, VA. Washington, DC: Water P o l l u t i o n  C o n t r o l  
Federa t ion ;  1980: 50-74, 

S o i l  losses and r u n o f f  were measured f o r  3 y e a r s  a f t e r  
mechanical s i t e  p r e p a r a t i o n  t rea tments  were a p p l i e d  on 16  
smal l  watersheds i n  t h e  Nor th  Caro l  i n a  Piedmont. Treatments, 
which were rep1 i c a t e d  a t  four  l o c a t i o n s ,  ranged i n  i n t e n s i t y  
f rom a  c o n t r o l  (und is tu rbed  f o r e s t )  t o  KG b lad ing ,  d i s k i n g ,  
and p l a n t i n g  grass, Runoff i nc reased  w i t h  i n t e n s i t y  o f  t r e a t -  
ment and l e n g t h  o f  t h e  epherneral d ra inage  network. S o i l  l o s s  
v a r i e d  w i t h  pe rcen t  ground cover  and r u n o f f  volume, E ros ion  
v a r i e d  f rom 1.0 t o  14,000 pounds per  acre, depending on 
cover  and t h e  ephemeral channel network, 

48. Douglass, 3, E , ;  S w i f t ,  L, W e ,  Jr, Fores t  Serv i ce  s t u d i e s  o f  
s o i  7 and n u t r i e n t  l osses  caused by roads, l ogg ing ,  mechanical 
s i t e  p repara t ion ,  and p r e s c r i b e d  b u r n i  ng i n  t h e  Southeast.  
I n :  C o r r e l l ,  Dav id  t . ,  ed, Watershed research i n  eas te rn  
N o r t h  America: a  workshop t o  compare r e s u l t s ;  1977 February 
28 - March 3; Edgewater, MD, Edgewater, MU: Smithsonian 
I n s t i t u t i o n ;  1977: 489-502, 

New s t u d i e s  o f  s o i  1  and n u t r i e n t  p o l  1 u t i o n  o f  streams caused 
by woods roads, l og  sk idd ing ,  mechanical s i t e  p r e p a r a t i o n ,  
and p r e s c r i b e d  b u r n i n g  a r e  desc r ibed  f o r  t h e  Piedmont and 
Appalachian Mountains. P r o p o r t i o n a l  samples f o r  sediment and 
n u t r i e n t  a n a l y s i s  a re  col l e c t e d  by 2 - f o o t  Coshocton wheels. 
O b j e c t i v e s  o f  nongoi n t -source  p o l  l u t i o n  s t u d i e s  a r e  t o  es tab -  
l i s h  b a s e l i n e  levels o f  s o i l  and n u t r i e n t  l oss ,  determine 
inc reases  i n  l osses  due t o  c e r t a i n  f o r e s t r y  p r a c t i c e s ,  and 
develop methods o f  e s t i m a t i n g  losses  f o r  o t h e r  p r a c t i c e s  and 
o t h e r  l o c a t i o n s .  
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h~c-t~yl ass, James E ,  ; Seehorn, Monte E, Forest nanageme~t 
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The r r tu l t i p le  use concept o f  managing hardwood f o r e s t s  i n  t h e  
sou thern  Appalachians f o r  t imber ,  water ,  w i  Id1 i fe ,  and r e c r e -  
a t ~ o n  was p i l o t - t e s t e d  on a 144-ha watershed i n  western 
N o r t h  C a r o l i  nae Water, t i m ~ e r ,  and wi l d i i f e  o b j e c t i v e s  o f  
management were achieved, and responses of these  resources 
d u r i n g  t h e  f i r s t  10 years  o f  management a re  discussed, Log 
dams designed t o  c r e a t e  r i f f l e s  and poo ls  cabsed t h e  g r e a t -  
e s t  c o n f l i c t  w i t h  o t h e r  o b j e c t i v e s  by i n c r e a s i n g  t u r b i d i t y  
o f  water ,  caus ing excess ive  channel and bank c u t t i n g ,  and 
p robab ly  adverse ly  a f f e c t i n g  t r o u t ,  a t  l e a s t  t e m p o r a r i l y .  

70. Doug1 ass, James E. ; Swank, Wayne I, St reamf 1 ow modi f i c a t  i on 
th rough  management o f  eas te rn  f o r e s t s .  Kes. Pap.  SE-94. 
Ashevi 1 l e ,  NC: U.S. Cepartment o f  A g r i c u l t u r e ,  Fo res t  Serv- 
i ce, Southeastern F o r e s t  Experiment S t a t i o n ;  1972. 15 p. 

Equat ions f o r  p r e d i c t i n g  t h e  f i  r s t - y e a r  y i e l d  increase,  
d u r a t i o n  o f  t h e  increase,  and t h e  t o t a l  volume o f  water  
wh ich  occurs f rom c u t t i n g  f o r e s t s  a re  presented.  The equa- 
t i o n s  are based on 22  exper imen ta l  c u t t i n g s  o f  hardwood 
f o r e s t s  i n  t h e  Appalachian High lands.  The paper a l s o  d i s -  
cusses t h e  e f f e c t s  o f  f o r e s t  c u t t i n g  on t h e  seasonal d i s t r i  - 
b u t i o n  o f  i nc reased  annual f low, s to rmf low peaks and v o l -  
umes, and w a t e r - q u a l i t y  c h a r a c t e r i s t i c s .  

71, Douglass, dames E,; Van Lear, David H, Presc r ibed  b u r n i n g  and 
wa te r  q u a l i t y  a t  ephemeral streams i n  t h e  Piedmont o f  South 
Caro l ina .  F o r e s t  Science 29jl): 181-189; 1983, 

S o i l  and n u t r i e n t  e x p o r t  vtere monitored b e f o r e  and a f t e r  two 
p r e s c r i b e d  burns 18 months a p a r t  on f o u r  p a i r s  o f  t rea tment  
and c o n t r o l  watersheds. Burns were designed t o  prepare Pied-  
mont p i n e  stands f o r  regenera t ion .  The burns d i d  n o t  s i g n i f -  
i c a n t l y  a f f e c t  s to rm r u n o f f ,  sediment concen t ra t ions ,  o r  
sediment expor t  f rom t h e  watersheds. No s i  gn i  f i  can t  change 
i n  NO,-N, NH,-N, Ca, Ng, o r  K c o n c e n t r a t i o n s  o r  expor t  
occur red  a f t e r  e i t h e r  burn, Sodium c o n c e n t r a t i o n  b e f o r e  
b u r n i n g  was s i g n i f i c a n t l y  d i f f e r e n t  For t h e  burned-unburned 
watershed p a i r s  b u t  no t  s i g n i f i c a n t  a f t e r  e i t h e r  p r e s c r i b e d  
burn. Th is  d i f f e r e n c e  was a t t r i b u t e d  t o  f a c t o r s  o t h e r  than  
burn ing.  It was concluded t h a t  t h e  two p r e s c r i b e d  burns d i d  
n o t  change water  q u a l i t y  o f  t h e  streams s tud ied .  

72. Douglass, James E , ;  Van b a r ,  David 14.; Valverde, Carmen. 
Stormflow changes a f t e r  prescr?hed b u r n i ? g  and c l e a r c u t t i n g  
p i n e  stands i n  South C a r o l i n a  Piedmont, i n :  Jones, E a r l e  P,, 
J r . ,  ed, Proceedings o f  t h e  seccnd b i e n n i a l  southern s i l v i -  
c u l t u r a l  research conference;  1982 raovember 2-4; A t l a n t a ,  
GA, Gen Tech, Keps SE-24, Ashev~l l e ,  kC: U,S, Depaptmeni o f  



A g r i c u l t u r e ,  Fo res t  Serv i  ce, Southeastern F o r e s t  Experiment 
St  a t  i o n  ; 1983: 454-460. 

Four  smal l  p ine-covered watersheds i n  t h e  South C a r o l i n a  
Piedmont were p resc r ibe -burned  i n  September 1979 and c l e a r -  
c u t  3 months l a t e r .  Peak d ischarge  and s to rmf low inc reased  
s i g n i f i c a n t l y  on t h r e e  o f  t h e  watersheds. R e l a t i v e  inc reases  
were g r e a t e r  than  those  r e p o r t e d  f o r  1 a rger  watersheds, b u t  
were s m a l l e r  than  those t o  be expected from mechanical s i t e  
p r e p a r a t i o n .  Time t o  peak ing and d u r a t i o n  o f  s to rmf low were 
n o t  s i g n i  f i  c a n t l y  a f f e c t e d .  

73. Drooz, A. T.; Fedde, G .  F.; Copony, J. A. Egg p a r a s i t e  o f  
the e l  m spanworm i s n o t  Telenornus h l s o p h i l a e  . Envi ronment a1 
Entomology 5 (3 ) :  492-494; 1976. 

When Telenornus a l s o p h i l a e  V i  ereck was r e p o r t e d  as a t t a c k i n g  
eggs of t h e  f a l l  cankerworm, A l s o p h i l a  pornetaria ( H a r r i s ) ,  
and t h e  elm spanworm, Ennornos s u b s i g n a r i u s  (Hubner ) , d i  f - 
ferences i n  p a r a s i t e  o v i p o s i t i o n a l  behav io r  on t h e  eggs o f  
t h e  two hos ts  were observed. These observa t ions ,  f i e l d  and 
l abora to ry  t e s t s ,  and re-exami n a t i o n  o f  specimens submi t ted  
f o r  spec? f i c  determi  n a t i o n  i n d i  c a t e  t h a t  T. a l s o p h i l a e  
a t t a c k s  eggs o f  t h e  fa71 cankerworm and T .  n. sp. p a r a s i t i z e s  
eggs o f  t h e  elm spanworm. 

74, Edwards, C, A. ; Rei ch le ,  D, E .  ; Cross1 ey , D. A * ,  J r .  The 
r o l e  o f  s o i l  i n v e r t e b r a t e s  i n  t u r n o v e r  o f  o r g a n i c  m a t t e r  and 
n u t r i e n t s .  I n :  Re ich le ,  D. E., ed. A n a l y s i s  o f  temperate 
f o r e s t  ecosystems. B e r l i n ;  He ide lbe rg ;  New York: Spr inger -  
Ver lag;  1970; 147-172. 

Th is  chap te r  d iscusses t h e  r o l e  of s o i l  i n v e r t e b r a t e s  i n  t h e  
breakdown o f  l i t t e r ,  woody m a t e r i a l s ,  and r o o t s .  Various 
methods o f  s t u d y i n g  l i t t e r  a r e  presented.  Energy f l o w  and 
n u t r i e n t  cyc les  th rough  s o i  1 p o p u l a t i o n s  and n e t  p r o d u c t i o n  
by animals o f  d i f f e r e n t  t r o p h i c  l e v e l s  a r e  a l s o  examined. 

75, Edwards, Lo r ra ine .  The g reen ing  o f  a  c l e a r c u t .  Research 
Repor te r  12 (3 ) :  6-8; 1979. 

An a r t i c l e  d i s c u s s i n g  research  on c l e a r c u t  regrowth, focus -  
i n s  on n u t r i e n t  c o n s e r v a t i o n  and d i s t r i b u t i o n .  

76, Evans, James 0,; P a t r i c ,  James W. Harvest  t r e e s ,  reap water .  
Journal  o f  S o i l  and Water Conservat ion 38: 390-392; 1983. 

The r e l a t i o n s h i p  o f  t i m b e r  h a r v e s t i n g  t o  water  y i e l d  i s  
d ~ s z u s s e c  by t h e  au thors .  They t r a c e  t h e  development o f  



Reasons fo r  e s t a b l  j r ;hment  of the i k ~ x g - e t ~  z ~ d r ~  c j ~ j j  i j k c ; d -  
t o r y  are g j v e n ,  the research ;-ire& 4s de.;crj3et;, c, t i j c je .  
concern i  ng t h e  e f f e c t s  sf ;:ri;~ntai ;: 1 irr:ri n;, woo<d an( i  ;,ii-czi ~ i ; ,  

and c u t t i n g  of \regetati on on stroamf iow are  a ?  ~ r l ~ ~ ~ - ; ~  -,,,:j, 

7 8 ,  Fitzgerald, J, Nu;  Ash, J, 'I",; Str- ickland,  T, C,; Gsdrnn ,  

W, T, Fosr r~at~c i r l  ot o r ~ a n ~ i :  st l ' i f? / i r  In -i.qrest s;~;s* a t - ~  ,>sr- 
c a l l y  rneaiated process, C d p a d ~ a q  J c u s ~  ? 1  o f  F O I ~ ~ L T  % C S ~ S $  ~3 

13: IU77-%U82; 1983, 

The  abi  'l i ty o f  fo res t  soi : s -LO i ncorpcrate S ~ J  t rt;~:: ,5~:~32~.3 
i n o r g a n i c  s u l f a t e  i l l t o  saji;-ex<~actaaie a n ?  c.ai ";-.-;~,tr-;:~ - 
t a b l e  forms was jnv&stjyd";ecr b ~ t  jcas":cl ~;;"-.-.raeqr, , t - : ;+c :  

added s u l f a t e  was adsorbed p;hj 12  :{ j-c z7 r;erieq;; a , t  - +  - ."3 ) .a j -- 
f a t @  added was recovered on ];I d f ~ e -  p * e a t f 8 p t i i  cf c." ... A j" -L. xL. ; - d 5 t- - -  

- .  ted  samples ~ i " c  a n d  bzsp, j ~ ~ ~ : ; r - ; ~ 3 ~ ~ G ;  it-*:) c;;- 5 J : y j l  

j n t o  chi  s 1 a t t e r  f f ~ ~ ~ i c ~ n  p/,.,las "rrc~;bi.,i 8 i;:s c-; :,I?, *,tz-r:+e,-~t:j ;e 
and d e p t h  d e p e n d e n t ,  ar:b exhsk'itec 26~;; ssts,-a d s  ~ [ J O ~ S  c~ 
seasonal v a r j  a"i; j ";nsa:lipi es t a & e n  2; 15176 * : - ~ c c s r :  ., # - - . , -  - "  0 : ~  

o f  the watershec- ,~ .  SU: f u r  : n c , c ~ ~ v r r & i ~ r ;  v;.3s j ~ b : ~  ;j--cc; 9;: 

sodi  urn az f  dg, eryt5ro i& lc j  r. j n a  (;sr:di c j  i;: -: 9 ~ ~ j : : ~ ~ q , ~ t  -, - i (:,; tht 
t h e  i n c o r p o p a ~ i  of sui f u r  i n t o  t h e  :-I(-JT: ~ 3 1 ~  - p ~ * , ~ ; + r ~ - . ~ - ~ l p  --  ,it~i I I 

f r a c t i o n  i s  mwdP a t e d  by batter" and  fungi  , 

79, Fitzgerald, J, W,; Johrrson, D, W, T r ~ n s f ~ r : c ~ ~ : i  .~r.?, ;~f I ; ?  p ~ ? s t e  
i n  forested and a g r i c i i l t u r a l  l a n d s .  1 2 :  KS3r-5* :t* 1 e d 6 '  
Proceedings o f  the cnnference:  s u l p h u r  'b? ,- 7 fi r ; ) ~ - z ~ " , ;  1 

, , conference ; 1982 t&-.dt2mber 14-17; kcndog. e ~ r : . - c s  : ,;rs j i;k; 
Su lphur  CoPp. L t - j * ;  V Q ]  * 1: 414-43Cs L C *  3s L J G Z *  



i o  resconse to p1 E P ~  ~ r a ~ & h ,  Ex+ stsng evidence suggests t h a t  
the Pormaescc of SOI 7 orcjanic s u l p h u r  i s  r e g u l a t e d  by energy 
a v a ~  9 a b ~  1 s tg , ~ h e r e a s  the reconvers ion  process nay De d i  c -  
t a t e d  by laeve; s sf a V a ?  l z b l e  i~organic sulphale,  

80, F i t z g e s a l d ,  J, W,; Str ick land,  T, C , ;  Swank, W ,  P, M e t a b o l i c  
f a t e  sf ~ n o r ~ a v ~ c  s a l f z t e  i? soil  samples from u n d i s t u r b e d  
a r b  ~ a q a ~ e d  forest ecosystems, Sol 1 Biology and B i  ochemi s t  ry 
14: 529-536; 1982, 

S u r f a c e  soils f r a n  foup watersheds loca ted  a t  the Coweeta 
H y d r o l o g ~ c  Laboratory  were found t o  r a p i d l y  conver t  exoge- 
nous "So$- i n t o  nonext rac tab le  es ter  suaphate and carbon 
bcnded-sulpnuse A s u b s t m t i a l  p ropor t ion  sf  the added 
"SO$- r e m i n e d  adsorned i n  a l l  samples b u t  was campleteiy 
releasea a f t e r  sequegti a1 leaching w i t h  2~ Na2S04 , t\fatf2Pa4 
and L161, T h i s  extraction pr3cedure a l s o  released a number 
sf 4 " - l a b e i ~ d  metabolites and same o f  these have been 
ider5lfled cn t he  b a s i s  co -c lec t r~pkares i s  and co- 
chrc:raengrapny w i t h  d i i t h e n t i  c stanaards,  Recover i  es o f  3 5 S  
suggest that a41 sasples were capable OF v o l a t i l i z i n g  some 
of the zdeed 29$- bbt m i y  z f t e r  p ro longed  ~ n c u b a t i o n ,  The 
resclts sbpport  tbe ~sss~bility t h a t  S accumula t ion  in these 
watersnecs i s  re1  X e d  to SO$" adsorpti on, However, the 
res~lts a150 ~ n d l c a % e  t h a t  ~ncsrooration of S i n t o  non- 
exts6etaZ7e crgarssc  f o m s  IS a p e s s ~ b i  i i t y  w h i c h  must  be 
a r l ~ e s s e z  :q f 3 t ~ r e  ?t.:mpts $0 f u i i ~  e x p l a i n  t h i s  phenorne- 
Q3ii- 

81, FlavelB, T, W,; Lambert, H, L, The f a i l  cankerworm: an e v a l -  
u a t i o r  cf  ~r e - ; d - - - - r  l ibC111q86 1, p ~ i p u l  a t ~ o f ;  a d j a c e n t  to the Coweeta 
H y d r o l e g ~ c  L a b o r a l s r y ,  b r t h  C a r o l i n a ,  Rep, 70-1-45, Ashe- 
v i  1 l e ,  "rC: 3,s. I?epar:naec% of A ~ r i e k i t  teire, Forest Servf ce, 
S o ~ ~ h e a s c e r n  Area, Sta" end Pr iva te  Forestry, D i v i s i o n  o f  
Forest Pesz C o ~ t r o :  ; 1930, 7 p, 

The fa1 i c 2 w e r w c r E  IS ep~dern ic  aver an 800-acre area on 
t he  S t d r d ~ r c j  I c d ~ z n  > ~ i l d S ~ f ~  Refuge near Franklin, N,G, 
The : n f e s t a t ~ m  has now spread s l igh t ly  on to  the research 
watersheds af  z6e Goweeta Hydrologic Laboratory ,  D e f o l i -  
?t70? -tc erceetea t a  be qcderate d o  heavy i n  the infested 
area ,  b ~ t  rhe area of defal  i a t i o n  on the research watershed 
- s rlot 6~1~11ecJrlrrd t e  exceed ",e Laberalary 3 t o1  erance 'level. 
Darect ior i t r2l  qezsuses are not deemed necessary a t  th i s  
$ I r e a  

82, Forest Farrcsr, Ale l e a r n  a b o u t  "little w a t e r s  o f  Coweeta, 
F n r ~ c ?  ',, ,,, Fariger Ifj(2): 22-21; 1956, 



83- Fox, 5, R , ;  Burger, J, A, ;  Kreh, R, E,; D o ~ g l a s s ,  6* E, An 
overv iew o f  watershed and n t t r i e n t  cyclicg r e s e a r c k  at tbe 
Reynolds Homesteaa Research Center, In: ;ones, Earl  e P, , 
J r , ,  ed ,  Proceedings of t:e second b l c ~ n ~ a l  scu thern  S i  l v l -  
c u l t u r a l  research conference;  1932 h c ~ ~ e ~ 5 e ~  2-4; A t l a ~ " ~  
GA, Gen, Tech, Reps SE-24, fishev11;e, MC: iJ,S, Department of 
Agriculture, FosestServ: ce,  Sou"c',e2: t e w  Fgp.; .st  Expi i r :  me-t 
S t a t i o n ;  2983: 468-476, 

Prel i rn inary resul ts  of  z seady .sf cl:dcges S P ~ I I ~ P " T , W ~ ~  aty 
c l e a r c u t  h a r v e s t i n g  and s~ t e  p r e ~ c r d t ~  cn ;r t n e  V -  rg: r t?a  
P i  edmoilt Eire rlescrl bed,  Thp-ee datr-sness 66krii r,clntnerc; a1 i y  
clearcut d u r i n g  1981 ana a fo l ; r tc  pema~ned bqdi~"r; , t rbed as a 
c o n t r o l .  S % t e  "crea"l;rrrents were: chop dnci t;_e~r;; shecr-d ;k (1 
pass)  ; and shear, r a k e - p i  l e ,  (11 rx (3-pass 1 ,  reQreserIt1 ;ai, 
three levels of s i t e  ?repbratson ; n t e f i s ~ t y .  

84- Gentry, John 8 , ;  Odum, Eusene P,; Hasssr, Narc; P4abbciz, 
Vince; Marshall, Samuel; McGinnsr, John f ,  E f f e c t  o f  cit~tude 
and fo res t  mans pul a t i o a  ora re1  all ve 2 ~ ~ r ~ d d 1 ~ c e  37 sml  I *nav- 
mals. dstirnai o f  M a m x i l o ~ j  4.k.3) :: i i t r - 5 4 l ;  ~ S t i ; ,  

Twenty-seven &rapping l ines were rnq  o v e r  J 3 -- s S&j-foa& a l t j  - 
t u d e  g r a d i e n t  i ;n disturbed acd uficisl;urSed kratcrsReds at 
Csweeta t o  t e s t  t he  hypothesis t h a t  the f requency ef sma?l 
marr~mals increases w i  tP.1 increasing a1 t i  tdde, The resul ts  CCPI- 

f i rmed the hypothesis There uere  no s l  gn i  fi can t  d i  Fferences 
1 b tu rbed  w6 te rsLeas9  t:ut d i  f f e ~ e p c e s  between d i s t u r b e d  and t ind4- 

j n  the var ie t iss  of spec ies  were noted, 

85- Georgiai-8, Theodore d ,  ; Hal late, J, Bruce, >& ~ ~ c d e l  3".e~:on 
c a p t u r e  by n e t - s p ~ n n i g s  cadd l  sf1 ~ e s ,  [ J - ~ c s  SG: 137-157; 1381, 

S i x  species o f  ne t - s?snn ing  ~ i 3 6 4 i ~ f j l ~ ~  1 T r % c n 0 ~ t e r i i )  C G -  

e x i s t  i n  the heaawater r e s f 6 -  o f  Che i2ilol%h kzver, Feeding 
on suspe~ded organs e matter isestctl  1 c a ~ t ~ r e d  by 'per r r eds ,  
Da ta  on net mesh slzes ,  m c r o h a b i t a t  prefe~ences, ~ S C -  dere 
i n co rpo ra ted  i n t o  a rncdei of sesto~ cap t t i - e .  2 ~ s u : r s  " G I -  
c a t e  t h a t  these  coexisting caczd~sf ;  -es  ao n;at reeilce C C T B -  

gel-i"con by p a r t - i t ~ l o n i n a :  a k a 1  l s b l e  fool: 3J 9laart:cle < * i ~ & ,  
The model predlcts a n n u a l  ;es",g: c a t t i r e  fzr e~czedi5~ ' Ii4La9 
X )  annual  pr t3dui l t~or i  b; $ t h e  SI sgecl e s ,  I"-, 5 s u ~ ~ e s + e c ~  
t h a t  a v a l  l a b i  1 it) o f  h agh-qt lal  a l y  fiis;d items [ ~ ~ r ' i ~ n ~ r ?  1 )  
d r i f t i % g  an l imals)  1s I ~ w i t i n ; ~  to these f;I-,er-fper;c.rr;, 
r a t h e r  t h a n  ~verall sestan s u ~ p l ~ .  

GIs", CC, S , ;  Crsassley, D, A,, d r ,  Fecta-ifig r a t e s  OF same 
cryptozoa as cetermi ned bJ# 4 srs:e$: c Pa "- 1 re stud1 es 
E p v i  ronnenta? Entom01 3{,i a: 525-43"s ,973, 



Rates o f  Iqgest~an were measdreb f o r  nine groups o f  i n v e r t e -  
bra t e  cryptozozns,  uti41z1ry r a d i o a c t i v e  t r a c e r  t u r n o v e r  
rdte ic~easurernents, These groups were 3 p l  opoda, Gryp tos t  i g- 
m t a ,  D u l r n o n a t d ,  Mesastignata, Csllernbola, Or thsp te ra ,  Cole- 
o p t e r a ,  arC two QroLps of Araneida, The r a d i o i s o t o p e s  134Cs 
a n d  "9 r e r s  e m s i d e r e d  as tne metab01 i c  analogs of po tas -  
sS?im arid c a r s ~ u n ,  respseti vely, Feeding rates were c a l c u l a t -  
ed as the ingestion n e c e s s a r j  t o  ma in ta in  body poo ls  o f  
t$ese e l e x e r ~ t s  Values obta ined  were somewhat l ower  than 
res~7r.s r e ~ o r t e c !  by others,  pessibly dge  t o  i n f l a t e d  e s t i -  
mates o f  i?ssi"f~.ii l a t i o n  f o r  t h e  radioisotopes, 

87, G i s t ,  6, S,;  Crossley, D, A,, Jr, A model o f  m inera l  -element 
c y c l i n g  f o r  an i n v e r t e b r a t e  food web i n  a southeastern hard- 
wood f o r e s t  l i t t e r  commu~ity. In :  Howel l ,  F, 6 , ;  Gentry, 
3, B,; Smi th ,  M, e , ,  ecs* Mineral c y c l i n g  i n  southeastern eco- 
systerris: Ei;ergy Research and Development Admini s t r a t i o n  
Symposium Series (Conf - 440513) ; 1374 May 1-3; Augusta, GA, 
S p r i n g f i e l d ,  VA: Pdationaf Techn ica l  I n f o r m a t i o n  Serv ice;  
1995: 24-106, 

A 1 0 - c o n p a r e ~ e n t  rodel o f  m e  movergent of c a l c i u m  and pe tas -  
s i u ~  ehracigh a selected zrgptnzoan food web was construc"ced. 
The fI~sxes of potass-sum and c a l c i u m  between t he  compartments 
were e s t ~ m a t e d  u s i n g  radieacti ve t racers .  Resu l t s  i n d i c a t e d  
t h a t  the rnsaels based on t h e  summer s t a t e s  o f  t h e  systems 
oi~ereinphas? zea tile contri  L t r t Q n  o f  ~wscrfaiana t o  l i t t e r  de- 
L O ~ ~ G S I ~ ~ O ~ ,  OQ the b a s i s  o f  t h e  d n n u a l  n u t r i e n t  modeis, 
C r j f y t 9 s t - r g m a t a  anrr Co'"i1enboia were t h e  most important sap- 
p-ovsres ana sriaal l 8rani.i da  and '"iYesost i gmata were t h e  most 
i m p o r ~ a n t  predators* The b:omass model based on calcium 
flupes snowed that sap rovo res  accounted f o r  20 percen t  o f  
tne totdl afinval input; t h i s  agrees w i t h  the l i t e r a t u r e .  

88, Gis t ,  C lay ton  S,; Crossley, D, A,, Js, "Te litter ar th ropod  
cannuria ty I ~ I  ii Seuthern +pa7 ack i  an hardwood f o r e s t :  numbers, 
biomass and  mi nera;  ejenent coqtent, American Mid land  Natu- 
ral  93: 107-122: 1975, 

T h e  b;omass, cumSers o f  Snaividuals and m i n e r a l  con ten t  o f  
the a r tb roped  faunti  i n  the  l i t t e r  o f  a mixed hardwood f o r e s t  
were e ~ d r ~ ? i n e d ,  The b~omass  values o f  t h e  l i t t e r  ar th ropods  
wsre ;eaer3llj h-igker t h a r  in cther forests.  ~ o s s i h l e  rea-  
sons f g r  b ~ g h e r  biomass values are discussed, Potassium and 
ca l c i  qrn s:3nd? ~g crops are compared to those of a Lirioden- 
drun foresr r l  Yecness3e, Wizh few e x c e p t i o n s  the potass ium 
rai3es 2re comparable, However, tnere appear  t o  be g rea t  
d l  f f z r a n c e s  ~ l i  t r e  cal  e.iiirr, dz iues ,  



89, G i s b  C l a y t o n  S,; Swank, tdayne I. An o p t i c a l  p lan imete r  f o r  
l e a f  area d e t e r n i  n a t i o n ,  kmeri  can Mi d l  and Na tu ra l  i s t  92: 
213-217; 1974, 

An o p t i c a l  p l a n i m e t e r  f o r  de te rm in ing  l e a f  area i s  presented. 
The system proposed i s  s i m p l e  and e a s i l y  used, compact and 
somewhat p o r t a b l e ,  accura te  and species- independent w i t h  r e -  
spec t  t o  es t ima tes  o f  l e a f  area, C a l i b r a t i o n  and t e s t s  have 
shown t h e  system e x h i b i t s  a l i n e a r  response t o  changes i n  
l e a f  area, 

90, Golladay, S ,  Id,; Webster, J ,  R e ;  B e n f i e l d ,  E. F. Fac to rs  
a f f e c t i n g  food u t i l i z a t i o n  by a  l e a f  sh redd ing  aqua t i c  i n -  
s e c t :  l e a f  spec ies and c o n d i t i o n i n g  t i m e *  t i o l a r c t i c  Ecology 
6: 157-162; 1983, 

G r a v i m e t r i c  f e e d i n g  s t u d i e s  were used t o  examine t h e  feeding 
s t r a t e w  o f  Pteronarcys proteus ( P l e c o p t e r a )  u s i n g  uncondi - 
t i  oned, 2-mont h  condi t i oned, and 2-mont h  c o n d i t i o n e d  dec i  du - 
ous leaves o f  f o u r  species, A s s i m i l a t i o n  e f f i c i e n c i e s  o f  
Pterondscys nymphs Peedi ng on uncond i t i oned  and condi t i  oned 
l e a f  m a t e r i a l  ranged f r o m  13,4 t o  21,9 pe rcen t  AFDW o f  l e a f  
m a t e r i  a1 , i n d i c a t i n g  t h a t  Pteronarcys  was a b l e  t o  d i  gest  and 
ass im i  l a t e  l e a f  m a t e r i  a1 . Assirni l a t i o n  e f f  i c i e n c e s  d i d  n o t  
change as l e a f  m a t e r i a l  cond i t i oned ,  which suggests t h a t  as- 
s i m i  l a t i o n  e f f  i c iency  does n o t  a c c u r a t e l y  r e f 1  e c t  changes 
i n  d e t r i t a l  f o o d  q u a l i t y .  However, as leaves  cond i t i oned ,  
t h e  i n g e s t i o n  r a t e  o f  Pteronarcys nymphs acce le ra ted .  As- 
s i m i  l a t i o n  r a t e s  o f  Pteronareys nymphs v a r i e d  i n  a  p a t t e r n  
s i m i l a r  t o  i n g e s t i o n  r a t e s ,  Th is  r e f l e c t s  t h e  impor tance o f  
i n g e s t i o n  r a t e  i n  t h e  feeding response of Ptesonarcys* 

91, Greene, G ,  E. Land use and t r o u t  streams. Journal  of S o i l  
and Mater  Conservat ion 5: 125-126; 1950, 

Maxi mum st ream Lemperatu r e s  rose  a p p r e c i a b l y  when a  f o r e s t e d  
watershed a t  Coweeta was conver ted  t o  a mountain farmo Be- 
cadse absence o f  shade can i n c r e a s e  s t ream temperatures,  
r i p a r i a n  v e g e t a t i o n  should be c a r e f u l  ly manipu la ted  t o  main- 
t a i n  optimum temperatures f o r  growth and development o f  
t r o u t  and a q u a t i c  organisms. 

92, Grzenda, A ,  R,; Nicholson, H e  P,; Teasley, 3 ,  I , ;  P a t r i c ,  
J ,  H, DDT res idues  i n  mobntain stream wate r  as i n f l u e n c e d  by 
treatment practices.  Journa l  o f  Economi s Entomology 57: 
615-618; 1964, 



DDT r e s i d ~ e s  in C w e e t a  streams a f t e r  sp ray ing  f o r  elm span- 
worm by a i r p l a n e  i f l  1961 3nd by h e l i c o p t e r  i n  1962 are com- 
pared, GET contznination o f  Coweeta Creek was n e g l i g i b l e  
a f t e r  p r e c i s e  appl i c a l i o n  by he1 i c o p t e r  i n  ups lope and r i d g e  
a reas,  

93, Gurtz, M a r t i n  E , ;  Hebster,  daekson R,; Wallace, 3 ,  Bruce, 
S e ~ t o n  dynamics i n  sou the rn  Appalachian streams: e f f e c t s  o f  
c l e a r - c u t t i n g .  Canadian dournal  of @i s h e r i  es and Aquat ic  
Sciences 37: 624-631; 1980, 

Suspended p a r t i c ~ l a t e  matter was s t u d i e d  f rom J u l y  1977 t o  
July 1978 i n  two second-order streams i n  t h e  southern Appa- 
l a c h i a n  Mohndains- In t he  f i r s t  stream, which d r a i n s  an un- 
d i s t u r b e d  hardwood fo res t  watershed, seston c o n c e n t r a t i o n s  
f l u c t u a t e d  w i t h  season a ~ d  w i t h  s to rm f lows, Most o rgan ic  
and i n o r g a n i c  p a r t i c l e s  were s m a l l e r  than  105 urn diameter.  
The second stream d r a i n s  a watershed t h a t  was c l e a r - c u t  i n  
early 1971. Increased levels of bo th  o r g a n i c  and i n o r 5 a n i c  
seston were found i n  t h e  f a t t e r  stream, e s p e c i a l l y  beg inn ing  
I year a f t e r  clear-cutting, Par t ic les  l a r g e r  t h a n  234 um i n  
d i a m e t e r  accounted for  most o f  t he  inc reases  i n  i n o r g a n i c  
s e s t o v ,  \4e hypctheslze t h a t  eventua l  recovery  o f  t h e  stream 
w i i  3 be limited by the ra te  of recovery  o f  t h e  su r round ing  
t e r r e s t r i  a1 ecosystem, 

94- Haefner, John D * ;  Wallace, Je Bruce- Product- ion and p o t e n t i a l  
seston u t l l 7  n a t i  oq by Parapsyche  c a r d i s  and Diplectrona 
nodesta ( T r i c h o p t e r a .  Hydropsychjdae) i n  two streams d r a i n -  
i n g  contrasti~g southern Appalachian watersheds, Environmen- 
t a i  Entomology 10: 432-441; 1981, 

Production of Parapsyche c a r d i s  ROSS and Diplectrona modesta 
Banks was est l rnated i n  two f i r s t - o r d e r  sou thern  Appalachian 
streams. One stream d r a i n s  a n a t u r a l  u n d i s t u r b e d  hardwood 
watershed and  the o t h e r  a watershed sub jec ted  t o  severa l  
d i s tu rbances ,  ssnce 1958 the l a t t e r  has been a l l owed  t o  
undergo n a t u r a l  sucsessi 09, B o t h  hydropsychid spec ies were 
u n l v o l t i n e  i n  each s t ream*  p r o d u c t i o n  es t ima tes  were h i y h e r  
f o r  bcch species i n  the s t r e a m  d r a i n i n g  t h e  d i s t u r b e d  water-  
shed ,  a t t r i b u t a b i e  t o :  ( I )  more s u s t a b l e  h a b i t a t ,  ( 2 )  h i y h e r  
densi t ies  o f  pre j  specles,  and (3) p o t e n t i a l l y  enhanced food 
q l ~ a l !  t y  resu% t ~ n g  f r o q  a 2 ~ U - f o l d  greater NU3-N concentra-  
t ~ o n ,  Est~naa i tes  o f  i3~41ma'l t-isstse consumption a re  severa l  
t i m e s  hisher than the i n v e r t e b r a t e  d r i f t  f rom each watershed, 
s u g g e s t l n y  t h a t  the najcr  i ~ p i 3 c t  o f  these n e t  sp inners  i s  on 
t h e  an7rr;a'i P rac t son  of the seston. 



95. Haefner, John D.; Wallace, J o  Bruce. S h i f t s  i n  aqua t i c  i n s e c t  
p o p u l a t i o n s  i n  a  f i  r s t - o r d e r  southern Appalachian stream 
f o l f  owing a  decade o f  o l d  f i e l d  succession. Canadian Journa l  
o f  F i s h e r i e s  and Aqua t i c  Science 38: 553-359; 1981. 

A q u a t i c  i n s e c t  p o p u l a t i o n s  were sampled on two fi r s t - o r d e r  
sou thern  Appalachian streams. Grady Branch, t h e  c o n t r o l  
stream, d r a i n s  an und is tu rbed  hardwood watershed. Sawmill 
Branch has undergone n a t u r a l  success ion s i n c e  1968, from 
a r t i f i c i a l  l y  mai n t a i  ned grass1 and t o  hardwood coppice domi - 
n a t e d  by b lack  l o c u s t .  Aqua t i c  i n s e c t  d e n s i t i e s  on Sawmill 
Branch were about t w i c e  those on tiracly Branch, a  r e v e r s a l  o f  
r e s u l t s  ob ta ined  by a  s i m i l a r  s tudy i n  1968. It i s  suggested 
t h a t  changes i n  watershed v e g e t a t i o n  i n f l u e n c e  long- term 
changes i n  a q u a t i c  i n s e c t  popu la t ions ,  i n c l u d i n g  a  s h i f t  
t oward  an a l l och thonous  energy base. 

96. Haines, B. L.; Best, G, R.  G l o m u s  mosseae, endomycorrhizal  
w i t h  Liquidambar s t y r a c i f i u a  L. seed1 i ngs r e t a r d  NU3 and 
NH, n i t r o g e n  l o s s  f rom a  temperate f o r e s t  so i  1 .  P l  an t  and 
S o i l  45: 257-261; 1976. 

The i n f l u e n c e  o f  a  m y c o r r h i z a l  fungus on downward movement 
o f  NH4, NO,, and NO3 n i t r o g e n  i n  f o r e s t  s o i  1  was determined 
by e s t a b l i s h i n g  combinat ions o f  s o i  1 ,  fungus and seed1 i n g s  
i n  p l a s t i c  p ipes  and m o n i t o r i n g  t h e  n i t r o g e n  con ten t  of 
wa te r  p e r c o l a t i n g  t o  two depths. Compared w i t h  c o n t r o l s  o f  
s o i l  a lone and o f  s o i l  + s e e d l i n g  alone, t rea tments  c o n t a i n -  
i ng t h e  mycorrh izae showed a s i g n i f i c a n t  r e d u c t i o n  o f  NH4 -N 
1  oss f rom 5- and 25-cm depths and s i g n i f i c a n t  r e d u c t i o n  o f  
N U 3 - N  l o s s  f rom t h e  5-cm depth. No s i g n i f i c a n t  e f f e c t  was 
observed on n i t r i t e  l oss .  

97. Haines, 60 L.; Waide, J ,  B,; Todd, R. L. S o i l  s o l u t i o n  n u t r i -  
e n t  concen t ra t ions  sampled w i t h  t e n s i o n  and ze ro - tens ion  l y -  
s  ime te rs  : r e p o r t  o f  d i  screpanci  es . Soi 1  Science Soc ie ty  o f  
America Journa l  46: 658-661; 1982. 

Four l y s i m e t e r s  were i n s t a l l e d  a t  each o f  16 randomly des- 
i g n a t e d  l o c a t i o n s .  At each l o c a t i o n ,  f i r s t  a t  t h e  l i t t e r -  
s o i l  i n t e r f a c e  and aga in  30 cm beneath t h e  l i t t e r - s o i l  i n -  
t e r f a c e ,  one t e n s i o n  and one ze ro - tens i  on l y s i m e t e r  were 
i n s t a l l e d  s i d e  by s ide,  Samples f o r  13 t i m e  i n t e r v a l s  over  a 
15-month p e r i o d  were analyzed f o r  water  volume, ii', NHZ, Kt,  
Na+ , Ca2-, Mg2+, NO:, C 1 -  , SO:-, h2P04, and d i s s o l  ved s i  1 i c a .  
Es t ima tes  o f  s o i l  s o l u t i o n  compos i t i on  and water  f l o w  d i f f e r -  
ed accord ing  t o  l y s i m e t e r  type and sampl ing depth, A t e s t a b l e  
hypo thes is  i s  advanced to account f o r  these  observed d i s c r e p -  
anc i  es. 



98, Hai nes, Bruce. Fores t  ecosystems SO4 -S i n p u t  -output  d i  screp-  
anc ies  and a c i d  r a i n :  Are t h e y  r e l a t e d ?  Oikos 41: 139-143; 
1983. 

The SO4-S i n p u t s  exceed SO4-S ou tpu ts  i n  r a i n  f o r e s t s  a t  San 
Car los  de R io  Negro, Amazonas, Venezuela and a t  La Selva, 
Costa Rica. Hypothesis t o  e x p l a i n  excess o f  i n p u t s  over o u t -  
p u t s  i n c l u d e  (1 )  accumulat ion of S  i n  biomass, ( 2 )  accumula- 
t i o n  o f  S i n  s o i l ,  ( 3 )  convers ion of SO4-S t o  o rgan ic  S  com- 
pounds which leave  t h e  system i n  dra inage water,  ( 4 )  conver- 
s i o n  of SO4-S t o  v o l a t i l e  S  compounds which leave  as gases, 
and (5 )  e s t i m a t i o n  e r r o r s .  Ac id  r a i n  occurs a t  bo th  s i t e s .  
I f  t h e  S  were v o l a t i l i z e d  ou t  o f  t h e  f o r e s t s ,  o x i d i z e d  i n  
t h e  atmosphere t o  SO4, ( 4  above) then washed ou t  o f  t h e  a t -  
mosphere by r a i n ,  t h e  r e s u l t i n g  q u a n t i t y  of H2S04 would be 
s u f f i c i e n t  t o  account f o r  t h e  r a i n f a l l  a c i d i t y  observed i n  
t h e  f i e l d  i n  Costa Rica. 

99. Haines, Bruce; Best, George Ronnie. The i n f l u e n c e  o f  an 
endomycorrhi z a l  symbiosis on n i t r o g e n  movement th rough  so i  1  
columns under regimes o f  a r t i  f i c i a l  t h r o u g h f a l l  and a c i d  
r a i n .  In :  Dochinger, L. S.; Sel iga,  T. A,, eds. Proceedings, 
f i r s t  i n t e r n a t i o n a l  symposium on a c i d  r a i n  and t h e  f o r e s t e d  
ecosystem; 1975 May 12-15; Columbus, OH. Gen. Tech. Rep. 
NE-23; Upper Darby, PA: U,S. Department o f  A g r i c u l t u r e ,  
Fores t  Service, Nor theastern Fores t  Experiment S t a t i o n ;  
1976: 951-961. 

The e f f e c t  o f  a r t i f i c i a l  a c i d  r a i n  on n i t r o g e n  uptake by a  
fungus th lor nus mosseae (Ni c01. & Gerd. ) Gerd. & Trappe) 
endomycorrhi z a l  w i t h  r o o t s  o f  sweetgum t r e e  seed1 i ngs 
( ~ i ~ u i d a m b a r  s t y r a c i f l u a  L. ) Was i n v e s t i g a t e d  by a p p l y i n g  
t h r e e  k inds  o f  t e s t  s o l u t i o n s  t o  t h e  su r face  o f  s o i l  p ro -  
f i l e s  p l a n t e d  w i t h  f i v e  combinat ions o f  sweetgum seed l ings  
and fungus. When a r t i f i c i a l  Eastern Un i ted  S ta tes  a c i d  r a i n -  
fa1  1  was used t o  a c i d i f y  t h e  t o p  5  cm o f  s o i  1 t o  a  s o l  1  
s o l u t i o n  pH o f  2.0, No3 -N concen t ra t ions  were u n a f f e c t e d  by 
s o i  1  - t reefungus t rea tments  whi 1  e  ammoni a appeared t o  be 
excluded from so i  1  exchange s i t e s ,  apparen t l y  by H+ ions. 
Ammonia uptake by mycor rh iza l  r o o t s  was n o t  de tec tab le ,  thus  
a c i d  r a i n  may promote l e a c h i n g  f rom NH4-N f rom s o i  1 p r o f i l e s .  

100. Haines, Bruce; S t e f a n i ,  Marcia; Hendrix,  Floyd. Ac id  r a i n :  
t h r e s h o l d  o f  l e a f  damage i n  e i g h t  p l a n t  species f rom a  
southern Appalachian f o r e s t  succession. Water, Ai r and Soi 1  
Pol 1 u t  i on 14: 403-407; 1980. 

E i g h t  p l a n t  species were sub jec ted  t o  a r t i f i c i a l  a c i d  r a i n s  
o f  pH 2.5, 2,0, 1.5, 1,O, and 0 - 5  i n  o rder  t o  determine t h e  



t h r e s h o l d  f o r  and symptoms of damage. The p l a n t s  were 
Erechtites, Robinia, Pinus, Quercus, Carya, Liriodendron, 
Acer and Cornus f rom t h e  Coweeta Hydro log ic  Laboratory, 
D r o p l e t s  o f  pH 2.0 produced b r o w n l n e c r o t i c  spots  on a1 1 spe- 
c i e s  except Pinus, w h i l e  d r o p l e t s  o f  pH 1.11 produced necro -  
ses on leaves o f  a71 species examined, The s i r e  o f  n e c r o t i c  
spo ts  increased w i t h  i n c r e a s i n g  a c i d i t y .  Resu l t s  o f  t h i s  
s tudy  suggest t h a t  a  t e n f o l d  inc rease  i n  a c i d i t y  From pH 3 - 2  
t o  2.2 i n  a  s i n g l e  s p r i n g  o r  summer s torm c o u l d  b r i n g  damaye 
o r  death t o  mature leaves o f  dominant f l o w e r i n g  p l a n t s  i n  
t h e  Southern Appal ach i  ans, 

101. Haines, Bruce; Waide, Jack 5. P r e d i c t i n g  po ten t - ia l  impacts 
o f  a c i d  r a i n  on elemental c y c l i n g  i n  a  southern Appalachian 
deciduous f o r e s t  a t  Coweeta. In :  Hutchinson, I. C,; Havas, 
M., eds, E f f e c t s  o f  a c i d  p r e c i p i t a t i o n  i n  t e r r e s t r i a l  eco- 
systems: Proceedings o f  t h e  symposium; 1978 May 21-27; f o -  
ron to .  New York: Plenum Pub1 i c a t i o n s ;  Nor th A t l a n t i c  Trea- 
t y  Organizat ion,  S c i e n t i f i c  A f f a i r s  D i v i s i o n ;  1980: 335-340, 

Exper imenta l  e f f o r t s  t o  c h a r a c t e r i z e  t h e  responses s f  p l a n t  
leaves, p l a n t  r o o t s  and s o i l s  t o  d i  f f e r e n t  regimes o f  a c i d  
r a i n  are described. The goal i s  t o  i n t e g r a t e  response data 
i n t o  ecosystem models i n  o r d e r  t o  make p r e d i c t i v e  s i m u l a t i o n s  
o f  p o t e n t i a l  long- term responses o f  southeastern f o r e s t s  t o  
a c i d  r a i n  regimes d i f f e r i n g  i n  i n t e n s i t y  and i n  d u r a t i o n  as 
we7 1 as ecosystem recovery f o l l o w i n g  cessa t ion  of low pH 
r a i n f a l l .  

102. Mai rston,  Nelson G. Ecology, s e l e c t i o n  and systemat ics.  
Cambridge, MA: Museum o f  Comparative Z o o l o w ;  1973; Bseviora 
414. 21 p, 

Three d i  f f e r e n t  k inds  o f  e c o l o g i c a l  r e l a t i o n s h i p s  between 
newly separated species are examined, w i t h  t h e  aim o f  es tab-  
1 i sh ing  t h e i r  expected e f f e c t s  on t h e  sys temat i c  d i f f e r e n c e s  
between t h e  species invo lved .  I n  cases o f  s l i g h t  d i f f e r e n c e  
between t h e  h a b i t a t s  o f  two p roduc ts  o f  recen t  spec ia t ion ,  
s e l e c t i o n  can be expected t o  f a v o r  s p e c i f i c  c o m p e t i t i v e  
mechanisms, b u t  taxonomic d i f f e r e n c e s  would be expected t o  
be s l i g h t ,  and examples o f  h y b r i d  s u p e r i o r i t y  would be 
common. Where t h e  h a b i t a t s  o f  t h e  two species a re  markedly 
d i  f f e r e n t  , as a1 ong a s teep ecol  og i  c a l  g rad i  end, a d a p t a t  i on 
t o  t h e  d i f f e r e n t  p laces  wi 14 r e s u l t  i n  species & b a t  become 
broad ly  over1 appi  ng i n  h a b i t a t ,  and taxonomi cal  ly  d i  f ferent 
i n  many c l e a r l y  adap t i ve  characters ,  A l though L h i  s l a t t e r  
process leads t o  species w i t h  somewhat d i f f e r e n t  food 
h a b i t s ,  i t  would n o t  lead  t o  Food s p e c i a l i z a t i o n ,  



103, Hairston, Nelson 6, Species pack ing  i n  the salamander genus 
3esrnogr;athrrs: w h a t a r e  the interspecific interactions in--  
vol  ved? The Averican Naturalist 115j3): 354-366; 1980, 

T h e  present gayer  p resen ts  evidence t h a t  ques t ions  previous 
i n t e r p r e t a t i o n s  and i n d i c a t e s  t h a t  predation in and near 
streams has been more impor tan t  t h a n  competition as the 
significane f o r c e  i n  determining tne evolution of t he  genus 
and the  present s t ructure  o f  the community, The evidence 
c o n s i s t s  o f  the s i z e  relationships, which are the reverse o f  
what would be expected i F competition had requi red  i n c s e a s i  n g  
e f f ic iency , the  re1 a t 3  ve abundance sf sal amander preda to rs  
i n  a q u a t i c  and terrestrial environments, and the f a i l u r e  o f  
a majority of predictions about h a b i t a t  s h i f t s  and s i z e  re- 
l a t i o n s h i p s  when the predictions are  based on t h e  assumption 
o f  i n t e r s p e c i  f i c competition, 

1634- Harr is ,  W, F, ;  Santantonio, Dan; McGtnty, D, "Tke dynamic be- 
lowground ecosystem, I n :  Waring, Richard W,, ed, Fores ts :  
f r e s h  perspectives f rom ecosystem analysis: proceedings of 
t h e  40th annual  bialogy colloquium; 1979 April 27-28; 
Corval 1 i s ,  OR, Csrval 1 i s ,  OR: Oregon S t z d e  Press ; 1980: 
1114-129, 

The be1 o w q r o u ~ d  ecosystem, especi PI  l y  t h e  a u t o t  rophi c root  
component, p!ays an impor tan t  role i n  t h e  s t r u c t u r e  and 
f u n c t i o n  of  f o r e s t  ecosystems, P h i s  pager  discusses the 
seasonal accurnul a t i  on and turnover o f  r o o t  oagani  c m a t t e r ,  
t h e  s i  g n i  f %  cance of rgs t  dynamics t o  el ernen% i npuks t o  soi 1 
and element cyc7 i n g ,  ana the significance o f  r o o t  s l o u g h i n g  
to the f o r e s t  energy balance, 

105, Harshbarger, T, 9, E f f e c t s  o f  changed s t r u c t u r a l  h a b i t a t o n  
trout and i nver tebaa te  poyul  at i ons In: Proceedi ngs o f  t he  
t r o u t  s t r eam h a b i t a t  improvement workshop; 1980 November 3-6; 
Ashevi 1 l e ,  NC, A t 1  a n t a ,  GA: U-S, Department o f  A g r i c u l t u r e ,  
F o r e s t  Se rv i ce ;  1980: 123-126, 

Channel c o n s t r u c t i o n s  and over-logs placed i n  a t h r e e - o r d e r  
s t r e a m  i n  Nor th  Carolina increased depth and velocity but  
decreased surface area o f  water ,  The number o f  cover d n i t s  
increased,  bu t  t h e i r  s i z e  decreased, The net e f f e c t  was a 
s i g n f  f i c a n t  reduction i n  s t a n d i n g  crop s f  w i l d  brow0 and 
ra inbow trout, St reamsi de debris suppor ted h i  gn i nvertebrdte 
bis~ass ( f i s h  f o o d ) ,  and c a r r y i n g  capacity o f  s t reams m igh t  
benefit f rom installing devices t o  trap and ho ld  organic  
d e b r i s ,  



106, Harshbarger,  2, J,; Bhattacharyya, X. An a p p l i c a t i o n  o f  f a c -  
t o r  a n a l y s i s  i n  an a q u a t i c  h a b i t a t  s tudy.  i n :  Capec, 0, E,, 
ed, The use o f  m u l t i v a r i a t e  s t a t i s t i c s  i n  s t u d i e s  of' w : l d l ?  t e  
h a b i t a t .  Gen, Tech. Rep, KM-87, F o r t  C o l l i n s ,  CO: U,S, De- 
par tment  o f  A g r i c u l t u r e ,  Fo res t  Serv ice,  Hocky Mountain 
F o r e s t  Experiment S t a t i o n ;  1981: 180-184- 

I n  f i v e  smaf 1 ,  h igh-g rad ien t  t r o u t  streams i n  western Roreh 
C a r o l i n a ,  18 cover  v a r i a b l e s  were r e l a t e d  t o  s tand ing  c rop  
biomass o f  w i l d  brook t r o u t  (salvelinus f o n t i n a l i s j ,  ra jnbow 
t r o u t  (salmo g a i r d n e r i )  and brown t r o u t  ( sa lmc  tsutta ) *  Fac- 
t o r  a n a l y s i s  showed t h a t  o n l y  a  few f a c t o r s  o r  v a r i a b l e s  
were needed t o  e x p l a i n  r e l a t i o n s  between v a r i a b l e s  i n  t h e  
observed se t ,  Key cover  f a c t o r s  were area i n  d e b r i s ,  t u r b u -  
l e n t  wa te r ,  v e g e t a t i o n  i n  and over  stream, and overhanging 
banks. R e s o l u t i o n s  ob ta ined  were used t o  e x p l o r e  r e l a t i o q -  
s h i p s  between s t a n d i n g  c rop  o f  t r o u t  and age of f i s h .  

107. Harshbarger,  T, J,; Perk ins,  C, J.; M a r t i n ,  W e  E, Legume 
response u n r e l a t e d  t o  f u e l  m o i s t u r e  a t  t i m e  o f  burn ing,  
Journa l  o f  Range Management 28: 70-71; 1975. 

The response of s e n s i t i v e  p a r t r i d g e p e a  and o t h e r  legumes was 
u n r e l a t e d  L Q  m o i s t u r e  con ten t  o f  f u e l s  a t  the time a s l a s h  
p i n e  s tand  was burned, 

108, Harshbarger,  TI J,; Por te r ,  P, E. Embryo s u r v i v a l  and "iry 
emergence f rom a r t i  f i c i  a1 l y  p l a n t e d  t r o u t  eggs: two  tech -  
n iques  compared. Nor th  American Journa l  o f  F? sher ies  
Management 2: 84-89; 1982. 

S u r v i v a l  o f  l a r v a l  t r o u t  th rough  t h e  swim-up s tage was 
determined f o r  eyed eggs of brown t r o u t  (salmo t r u t t a )  
p l a n t e d  b o t h  i n  t h e  streambed and i n  Wh i t l ock  V i  b e r t  boxes, 
D i r e c t  p l a n t s  produced 2  t imes  more sac f r y  t h a n  box p l a n t s  
and 3 , s  t imes  more swim-up f r y .  Sediment d e p o s i t i o n  was ap- 
p r o x i m a t e l y  100 percen t  g r e a t e r  i n  f i r s t -  and second-order 
streams than  i n  t h i  r d - o r d e r  streams, and sediments accumu- 
l a t e d  d i s p r o p o r t i o n a t e l y  i n  box p l a n t s ,  Th is  seemed t o  
account f o r  s u r v i  v a l  d i  f f e r e n c e s  between p l a n t i n g  t e c h n l  ques 
and among s t ream orders.  

Harshbarger,  Thomas J ,  Fac to rs  a f f e c t i n g  r e g i o n a l  t r o u t  
s t ream p r o d u c t i  v i  t y  . I n :  Psoceedi ngs o f  t h e  sou theas te rn  
t r o u t  resource:  eco logy and management symposi urn; 1975 
October 24-25; B lacksburg,  VA. B l  acksburg, VA: V i  r y ~  n i a  
P o l y t e c h n i  c  l n s t i  t u t e  and S t a t e  U n i v e r s i t y  ; 1978: 11-27, 



T h i s  paper  rev iews  e f f e c t s  o f  a b i o t i c  f a c t o r s  sdch as tem- 
p e r a t u r e ,  s t ream v e l o c i t y ,  d i scha rge ,  and d i  s s o l  ved i o ~ s  on 
a i s t r ~ b u t i o n  and abundance o f  t r o u t  i n d e p e n d e ~ t  o f  popu la -  
t i o n  density, Some f a c t o r s ,  such as tempera tu re  and d i s -  
s o l v e d  l ops ,  a c t  i n  a  f a i r l y  c o n s t a n t  vanner  b u t  o t h e r s ,  
suck as d i scha rge ,  a r e  e r r a t i c  i n  occu r rence  and cause ma jo r  
F l ~ c t u a t i o n s  i n  p r o d u c t i o n  l e v e l s ,  More i n f o r m a t i o n  i s  
needed t o  f u l l y  assess t h e  e f f e c t s  o f  c l i m a t e  and p h y s i c a l  
e n v i  ronment on w i l d  t r o u t ,  

lI.0, Warshbarger, Thomas J ,  Research i n  a q u a t i c  h a b i t a t s  a t  
Sou theas te rn  S t a t i o n .  I n :  Symposium on t r o u t  h a b i t a t  r e -  
sea rch  and management: Proceedings ; 1974 Septeinber 5-6; 
Cu! lowhee, MC; Boone, NC: Appa lach ian  Consor t i um Press ; 
1975: 102-106, 

Research i s  u r g e n t l y  needed t o  r e s t o r e ,  m a i n t a i n ,  o r  improve 
ai l iproxirnately 20,000 m i l e s  o f  t r o u t  s t ream i n  t h e  sou the rn  
Appa lach ian  Mounta ins .  S t u d i e s  conducted a t  t h e  Coweeta 
Hydro1 o y i  c L a b o r a t o r y  i n  wes te rn  N o r t h  Caro l  i n a  have shown 
t h a t  l a n d  management p r a c t i c e s  change t h e  q u a n t i t y ,  q u a l ~ t y ,  
and s t a b i l i t y  of wa te r  f l o w i n g  f r o m  f o r e s t  l a n d  and t h e  
s t ream b i o t a .  Th i s  paper  d e s c r i b e s  resea rch  approaches, 
c u r r e n t  s t u d i e s ,  and p l a n s  f o r  f u t u r e  work i n  a q u a t i c  h a b i -  
t a t  resea rch  by t h e  Sou theas te rn  F o r e s t  Exper iment  S t a t i o n .  

111- Harskbarger, Thomas J. S c r a p i n g  improves s i  1  v e r  n i t r a t e  
brands on t r o u t ,  P r o g r e s s i v e  F i  s h - C u l t u r i  s t  41: 20'9; 1979. 

A d e v i c e  f o r  s c r a p i n g  mucosal m a t e r i a l  and s c a l e s  frorn f i s h  
p r i o r  t o  b r a n d i n g  w i t h  s i l v e r  n i t r a t e  i s  desc r ibed ,  Improved 
brands  are o b t a i n e d  u s i n g  t h i s  t echn ique ,  

i i 2 ,  Harshbarger, Thomas 3.; Por ter ,  Pamela E. k f f e c t s  o f  a  dam 
a n d  sewage o u t f l o w  on a  sma l l  o l i  g o t r o p h i c  s t ream i n  t h e  
Southern Appalach ians,  Res. Note SE-308. A s h e v i l l e ,  NC: U.S. 
Department o f  A g r i c u l t u r e ,  F o r e s t  Se rv i ce ,  Sou theas te rn  
F o r e s t  Exper iment  S t a t i o n ;  1982. 10 p, 

T r e a t e d  sewage added t o  a  Southern Appa lach ian  t r o u t  s t ream 
i ncreased b a c t e r l  a1 p r o d u c t  i o n  by 416 p e r c e n t ,  p e r i  phy ton  
p r o d u c t i o n  by 191 p e r c e n t ,  and t h e  number o f  b e n t h i c  macro- 
%nvertebra"tes by 441 p e r c e n G  biomass o f  f r s h  decreased 56 
pe rcen t .  Downstream 300 m f r om t h e  sewage o u t f l o w ,  f i s h  b i o -  
mass was ~ Q n i f i c a n t l y  9 r e a t e r  t h a n  i n  upst ream s e c t i o n s .  
The darn i n f l u e n c e d  f i s h  d i s t r i b u t i o n  and upst ream mi y r a t ~  on 
a n d  t h e  abbndance  o f  f i l t e r - f e e d i n g  c a d d i s f l i e s  and midges, 



113, Harshisarger, Thornas 3,; Porter, Pamela E, S u r v i v a l  cl cri;wr; 
t r o u t  eggs: two planting techniques ccfiparea, P r o y r e s s ~ v e  
F i  s k - C u l  t u r i  s t  41: 206-209; 1979, 

This  paper cotripares sarrv-ival of eggs, embryos, and swim-i ip 
f ry  of brown trou"h;jsalrna t r a t t a )  -iri d i rec t  l n t r a g r a v e l  
plants and i n  V i b e r t  boxes. Egg m o r t a l i t y  i n c r e a s e d  d i s -  
p r o p s r t i ~ n a t e l y  ;n 2 i b e r t  boxes a f t e r  4 weeks u ~ t i  1 time o f  
ha tch ing .  Di reet  intragravei p l a n t s  y i e l d e d  tne highest  sQr-  
v i v a 1  to tne swim-up  stage,  

114, Hassler, W, W,; Tefso, L ,  B , ,  drl F i s h  management i n v e s t i g a -  
t i o n s  on t r ~ u t  streams, P r o j ,  Ccmpletion Rep, P r o j ,  F-4-Re 
Ralei gh, NC: Xor-tR Carol P na W-i 7 61 i; f e  Resoa;-xes Cammi SSI or;, 
F i s h  G i v i s i o n ;  1958, 118 p. 

T h i s  i s  a r e p o r t  06 the cooperat:ve D i  vgel i -Johvson invest1 - 
g a t i o n  a t  Coweeta Hydrologic Labora to ry ,  The r e p o r t  ~ncludes 
an e x t e n s i v e  d e s c r i p t i o n  o f  bot tom f aun2  and  3escr1 bes t h e  
e f f e c t s  o f  eros lop  debris and  r i p a r ~ a n  c u t t i q g s  bpon f i s h  
l i f e ,  

115- Hatcher, Robert D,, Jr. The iowee ta  Group a m  Coweeta 
s ~ n c l i ~ e :  major f e a t u r e s  0% t h e  Ncrth Gars91na - G e o r y ~ a  
Blue 41 dye. Soueheastero Geology 21 j 1; : 17-25; 1379, 

The name Coweeta Group i s  proposed f o r  a yroup or metaseda- 
mentary and  poss~ble rneeaigneous rocks  whsc$ occur -in the 
eas t -cect ra l  Blue k idge  cf N o r t h  Czrc~ t  7 n a  ana L e c r ~ i a  a?a 
overl~e the rocks of t h e  Tallufah F a l l s  F o r r a t ~ o n .  Tne group 
1s composed o f  t h r e e  tor rnat ions,  The oldes t  i s  tPe Persifirnon 
Creek G n e ~ s s ,  This i s  o v e r l a i n  by t h e  Coleman River Forms- 
t i o n ,  t 5 e ~  xbe qidgepole Wountaln Fornation, The age of the 
Csweeta Gscup as u c c e r t a i  0, The Coweeta s y ~ c l  I ne res t~l  ts 
from a h ~ s t o r y  o f  polyphase deformation, it appears to oe 
o v e r t u r n e d  "zward the  easL  and t h e  w e s t l  ~gmb 1s cut c f f  by 
t h e  Shope F o r k  f a u l t ,  

116% Helvey, 3 ,  ID, Interception by e a s t e r n  white p ~ r i e ,  biater 
Resources Research 3:  723-729; 1903, 

Measurements t a k e n  i n  a lo-,  a 35-, and a 60-year-o ld  s t a ~ d  
06 eastern w h ~ t e  pine I Q  the southern Appalachians o f  wes t -  
e r n  Nor th  Carolina were used to derive r e g r e s s i o n  e q u a t ~ a n s  
f g r  e s t i m a t i n g  throughfall, s temf l cw ,  and t h e  sun o f  thrcucjP- 
f a 1  l a ~ d  sternf!ow f ~ o n  ineasuremeots of gross  ra~ i?J - - z I  i ,  Eqcia- 
i o o s  fu r  total sn tercept ion  loss were dersved anq JseG to 
preda ct t o t a l  seasonal  Intercepts OD loss (I j f rom ~ e a s h i - e -  
ments o f  total seasonal ~ z l n f a 7 7  (GP] and number aF s t o r m  



(N), For t h e  1U-year-old stand, I = O.O5(N) + 0.08 (cP); f o r  
t h e  35-year-old stand, I = 0,051N) + 0.12 ( C P ) ;  and f o r  t h e  
60-year-o ld  stand, I = 0.06(Nj + 0 . 1 8 ( ~ P ) ,  T o t a l  i n t e r c e p t i o n  
l o s s  i n  w h i t e  p i n e  inc reased  w i t h  s tand age, and t o t a l  l o s s  
from a7 1 p i n e  stands s t u d i e d  exceeded losses c a l c u l a t e d  f o r  
mature hardwoods, 

13.7, Helvey, 3, D, I n t e r c e p t i o n  o f  r a i n .  I n :  Toebes, C.; 
Ou ryvaev, \I., eds. Represen ta t i  ve and exper imenta l  bas ins ; 
an i n t e r n a t i o n a l  gu ide f o r  research and p r a c t i c e .  Haarlem: 
Menkes-Holland, UNESCO; 1970; 4: 89-93. 

Some g u i d e l i n e s  are presented f o r  des ign ing  s t u d i e s  o f  r a i n -  
f a7 1 -i n t e r c e p t  d on i n f o r e s t  vegetat ion,  Methods are p resen t  - 
ed f o r  s a m p l h g  gross r a i n f a l l ,  t h r o u y h f a l l ,  stemflow, and 
l i t t e r  i n t e r c e p t i o n  loss.  The necessary i n f o r m a t i o n  i s  p re -  
sented f o r  de te rmin ing  a  f i r s t  approx imat ion o f  t h e  sampling 
i n t e n s i t y  needed t o  achieve a  d e s i r e d  l e v e l  o f  accuracy. 

118, Helvey, J ,  D, Reply t o  E d i t o r  Langbein i n  answer t o  Professor  
M i l l e r ' s  comments on " I n t e r c e p t i o n  by Eastern White Pine.'" 
Water Resources Research 4: 455-456; 1968. 

T h i s  is  a r e b u t t a l  t o  comments by Pro fessor  M i l  l e r  on t h e  
a r t i c l e  " " l t e r c e p t i o n  by Eastern White Pine.'" 

119, WeSvey, 3 ,  Do A summary o f  r a i n f a l l  i n t e r c e p t i o n  by c e r t a i n  
c o n i f e r s  o f  Nor th  America, I n :  Monke, E. J., ed. U i o l o g i c a l  
e f f e c t s  i n  t h e  hydro1 o g i  c a l  c y c l e - t e r r e s t r i  a1 phase: proceed- 
i n g s  o f  t h e  t h i r d  i n t e r n a t i o n a l  seminar f o r  hydro logy p r o f e s -  
sors;  1971 J u l y  18-30; West La faye t te ,  IN. West La faye t te ,  
IN: Purdue U n i v e r s i t y ,  Department o f  A g r i c u l t u r a l  Engineer ing,  
A g r i c u l t u r a l  Experiment S t a t i o n ;  1971: 103-113, 

C o n i f e r  i n t e r c e p t i o n  data were compiled f rom many sources 
and general i zed equat ions d e r i v e d  f o r  canopy i n t e r c e p t i o n ,  
t h r o u g h f a l l ,  and stemflow. Equations f o r  s i x  c o n i f e r s  a r e  
compared w i t h  an e a r l i e r  d e r i v e d  one f o r  mixed deciduous 
f o r e s t ,  Surface area index  c o r r e l  a tes  w i t h  d i f f e r e n c e s  i n  
i n t e r c e p t i o n  l o s s  between dense-canopy species such as 
spruce, f i r ,  and hem1 ock, and more-open canopies o f  t h e  p ines.  

120, Helvey, J ,  D,; Wewlett, 9. Do The annual range o f  so i  1 rnois- 
L u r e  under h i g h  r a i n f a l l  i n  t h e  Southern Appalachians. 
Journa l  o f  F o r e s t r y  60: 485-486; 1962, 

Observat ions o f  s a i l  n io i s tu re  a t  Goweeta suggest t h a t  f o r e s t  
vege ta t ion  a t  t h i s  Laboratory  r a r e l y ,  i f  ever, s u f f e r s  t r u e  
d r o u g h t  Seasonal changes i n  so i  1 moi s t u r e  were s t r o n g l y  
correlated w i t h  changes i n  streamflow, 



121. Helvey, J. D.; Hew le t t ,  J. D.; Douglass, 3,  E, P r e d i c t i n g  
s o i  1 moi s t u r e  i n  t h e  Southern Appalachians. Proceedi nys, 
So i  1  Science S o c i e t y  o f  America 36: 954-959; 1972. 

S o i l  m o i s t u r e  was measured f o r  3.5 years  on f o r e s t e d  s lopes 
i n  t h e  mountains o f  western Nor th  C a r o l i n a  t o  develop equa- 
t i o n s  f o r  p r e d i  c t i n g  s o i l  mois ture.  P r e d i c t o r s  were p r e c i p -  
i t a t i o n ,  sand con ten t ,  mois ture,  r e t e n t i o n  a t  1-bar s u c t i o n ,  
p o s i t i o n  on slope, and season. M o i s t u r e  changes i n  s u r f a c e  
l a y e r s  were c o r r e l a t e d  bes t  w i t h  r a i n f a l l  on days immediate- 
l y  preceding.  Changes i n  deeper l a y e r s  were b e t t e r  c o r r e l a t e d  
w i t h  r a i  n f a l l  d u r i n g  p rev ious  weeks. Equat ions developed 
account  f o r  about 88 percen t  o f  t h e  v a r i a t i o n  i n  s o i l  mois-  
t u r e .  

122. Helvey, J, D.; P a t r i c ,  J. H. Canopy and l i t t e r  i n t e r c e p t i o n  
o f  r a i  n f a l  l by hardwoods o f  eas te rn  Un i ted  S ta tes .  Water 
Resources Research 1: 193-206; 1965. 

R e s u l t s  f rom a l l  a v a i l a b l e  s t u d i e s  o f  r a i n f a l l  i n t e r c e p t i o n  
by hardwoods o f  t h e  Eastern Un i ted  S ta tes  vary  over  a  smal l  
range. Data f rom p a s t  s t u d i e s  were used t o  develop r e y r e s -  
s i o n  equat ions d e s c r i b i n g  t h e  re1 a t i  on between gross r a i n -  
f a l l ,  t h r o u g h f a l l ,  and stemflow f o r  e a s t e r n  hardkood f o r e s t s  
d u r i n g  t h e  growing and dormant seasons. 

123. Helvey, J, D.; P a t r i c ,  J. H. Design c r i t e r i a  f o r  i n t e r c e p t i o n  
s t u d i e s .  I n :  Design o f  h y d r o l o g i c a l  networks:  symposium. 
I n t e r n a t i o n a l  A s s o c i a t i o n  o f  S c i e n t i f i c  Hydro logy;  1965 June 
15-22; Uuebec, Canada. B u l l e t i n  67. Washington, DC: I n t e r -  
n a t i o n a l  A s s o c i a t i  on o f  S c i e n t i f i c  Hydro logy;  1966: 131-137. 

T h i s  r e p o r t ,  g leaned f rom over  5U s t u d i e s ,  d e f i n e s  v a r i a b i  1 i - 
t y  o f  i n t e r c e p t i o n  parameters and p rov ides  sampl ing des igns 
f o r  o b t a i n i n g  es t ima tes  t o  s e l e c t e d  l e v e l s  o f  p r o b a b i l i t y  
f o r  each parameter mean. A new method f o r  e s t i m a t i n g  stem- 
f l o w  i s  o u t l i n e d  which g r e a t l y  reduces v a r i a b i l i t y  i n h e r e n t  
i n  t h e  t r a d i t i o n a l  s i n g l e - t r e e  method. These sampl i ng and 
a n a l y t i c a l  methods wi 11 he lp  ensure t h a t  r e s u l t s  o f  d i f f e r e n t  
s tudes a re  comparable. 

324. Helvey, J u n i o r  D, R a i n f a l l  i n t e r c e p t i o n  by hardwood f o r e s t  
l i t t e r  i n  t h e  southern Appalachians. Kes. Pap. SE-8. Ashe- 
v i l l e ,  NC: U.S. Department o f  A g r i c u l t u r e ,  F o r e s t  Serv ice,  
Southeastern F o r e s t  Experiment S t a t i o n ;  1964; 9  p .  

M o i s t u r e  i n t e r c e p t  i o n  by hardwood 1  i t t e r  was measured d u r i  ny 
1961 and 1962. The maxinun f i e l d  water  con ten t - -wa te r  r e -  
r a i n e d  aga ins t  dra inaye--averaged 215 pe rcen t  o f  ovendry 



weight ,  About 1 i n c h  o f  t h r o u g h f a l l  was r e q u i r e d  t o  wet t h e  
t i t t e r  t o  t h i s  maximum, The amount o f  wa te r  evaporated p e r  
month f rom f i t t e r  was g r e a t e r  d u r i n g  t h e  dormant season. 
I n t e r c e p t i o n  l o s s  d u r i n g  1962 was about 2.2 i nches  and t h e  
long te rm average i s  es t ima ted  t o  be about 3  inches.  

125, Henderson, G. S o ;  Swank, W, T,; Waide, J ,  B e ;  G r i e r ,  C. C. 
N u t r i e n t  budgets o f  Appalachian and Cascade r e g i o n  wa te r -  
sheds: a  comparison. Fores t  Science 24: 385-397; 1978. 

P r e c i p i t a t i o n  i n p u t s  and s t reamf low o u t p u t s  o f  n i t r o g e n ,  
ca lc ium,  potassium, magnesium, and sodium were compared f o r  
two deciduous f o r e s t  watersheds and a c o n i f e r o u s  f o r e s t  
watershed. Whi l e  n i t r o g e n  i n p u t s  v a r i e d  by n e a r l y  t e n f o l d  
among t h e  watersheds, ammonium and n i t r a t e  d i scharge  i n  
s t reamf low was u n i f o r m l y  small, r e s u l t i n g  i n  n e t  accumulat ion 
w i t h i n  a1 1 t h r e e  ecosystems. I n  c o n t r a s t ,  c a t i o n  d i scharge  
was more v a r i a b l e  among t h e  watersheds than  c a t i o n  i n p u t  and 
was s t r o n g l y  r e l a t e d  t o  t h e  bedrock of each watershed. The 
i n t e r n a l  d i s t r i b u t i o n  and c y c l i n g  o f  n i t r o g e n ,  potassium, 
and ca lc ium w i t h i n  each o f  t h e  t h r e e  watershed ecosystems 
were a1 so compared. There were i n t e r p r e t a b l e  d i  f f e r e n c e s  
between n u t r i e n t  c y c l i n g  p a t t e r n s  i n  t h e  c o n i f e r o u s  and 
deciduous f o r e s t s .  O v e r a l l  , however, a1 1  t h r e e  ecosystems 
were e f f e c t i v e l y  r e t a i n i n g  and r e c y c l i n g  these  n u t r i e n t s .  

126. Henderson, Gray S. ; Swank, Wayne T,; Hornbeek, James W, 
Impacts o f  s u l f u r  d e p o s i t i o n  on t h e  q u a l i t y  o f  wa te r  f rom 
f o r e s t e d  watersheds. I n :  Shr ine r ,  D. S.; Richmond, C. R.; 
L i  ndberg, S, E., eds. P o t e n t i  a1 env i  ronmental and h e a l t h  
consequences o f  a tmospher ic  s u l f u r  d e p o s i t i o n :  proceedings 
o f  t h e  second li f e  sc ience  symposium; 1979 October 14-18; 
Ga t l i nburg ,  TN. Ann Arbor,  MI:  Ann Arbor  Science P u b l i c a -  
t i o n s ,  Inco rpora ted ;  1980: 431-441. 

Observed s t ream d ischarge  of n i t r a t e  n i t r o g e n  was used t o  
c a l c u l a t e  H+ p r o d u c t i o n  due t o  a c c e l e r a t e d  n i t r i  f i  c a t i o n  i n  
response t o  f o r e s t  ha rves t  f o r  f i v e  exper imen ta l  watersheds. 
The va lue f o r  H4 p r o d u c t i o n  was combined w i t h  observed c a t -  
i o n  d ischarge,  which had been c o r r e c t e d  f o r  r e l e a s e  f rom 
o r g a n i c  m a t t e r  decomposit ion, t o  e s t i m a t e  c a t i o n  r e l e a s e  
r a t i o s  f rom t h e  s o i l  exchange complex, due t o  Ht.  These 
r a t i o s  were then  used t o  e s t i m a t e  p o t e n t i a l  i nc reases  i n  
watershed d i  scharye o f  c a t i o n s  if p r e c i p i t a t i o n  a c i d i t y  were 
t o  change f rom pH 4 * 3  t o  pH 4.0, 3.5, o r  3.U. The p o t e n t i a l  
i nc reases  i n  annual Ca, Mg, K, and Na d ischarge  were c a l c u -  
l a t e d  t o  be l e s s  than 0.5 kg/ba a t  pH 4.0 and l e s s  than  2.5 
k g l h a  a t  pH 3.5 ,  i nc reases  which would be d i f f i c u l t  t o  d e t e c t  



among n a t u r a l  v a r i a t i o n s  i n  s t rean  w a t e r  chemi % t r y *  Gaicul a-  
t i o n s  f o r  p r e c i p i t a t i o n  a t  pd 3,0 suggest a ps;eot i a l  i n -  
c rease  i n  c a t i o n  discharge which could be a s  great  as 8-5 
kg/ha f o r  i n d i v i d u a l  elements, a change w h i c h  would be mare 
e a s i l y  detected. 

127. Hermnn,  N, R e ;  Mullen, M,; Wallace, d, B, Suc t ion  d i s c  i n  
BLepharia s e p a s a t a  A1 exander . Jcur~ai o f  the Georgi  a Entomc- 
l o g i  ea l  Soc ie ty  10: 145-159; 1975, 

Suct ion  d i s c s  on b fepharocer id  l a r v a e  occur on s i x  segments 
o f  t h e  head, t h o r a x  and abdomen, AS1 o f  t h e  s t r u c t ~ r e s  asso-  
c i a t e d  w i t h  each d i s c  a r e  below the  ventral l o n g ~ t u d i n a l  
muscle of t h e  body and hence helong to t h e  s t e r ~ a l  aecjlon, 
Each d i s c  can be assken down i n t o  a zone o f  membranous cush- 
i o n ,  a  zone o f  i n v e r t e d  f i laments ,  a z o w  o f  taczile setae 
and a zone o f  support.  Each zone has a s ~ e c i f ~ c  f u n c t i o n  and 
every zone i s  impor tan t  i n  the suctioc i;iecban~sn. A s te rnal  
g land  secretes a substance t h a t  flows 7 n t o  the zone s f  i n -  
v e r t e d  f i l aments .  S t  rorlg bi 7 a t o r  i:itisci e groups a r e  resgans i  - 
bf e  f o r  i ndef i n i  t e  s u c t i o n  and re1 ease mechani sms 

128. Wershf ie ld ,  David M e  dn s p a c i n g  sf ralngages, i n :  D e s i g n  OF 
h y d r o l o g i c a l  networks: symposium, 1965 June 15-22; Quebec, 
Canada. Publ i c a t  i o n  6 7 ,  Gentbrugge, Be1 yium: Internat1 ona l  
A s s o c i a t i o n  o f  S c i e n t i f  ~c t-lydrology ; 1965: 72-81, 

R a i n f a l l  data f o r  15 storms f rom each o f  15 watersheds w i t h  
a  t o t a l  of 400 raingayes were used t o  o b d a ~ n  r e l a t imsh ips  
fundamental t o  t h e  spac ing  o f  ra ingages  f o r  h y d r o l o g i c  i n -  
ves t  i g a t i  ons. The product-mornent corre'i a"t on noe f  f-i c i  en% (r ) 
was computed f o r  each combinat ion o f  two raingages i n  a 
watershed. I s o c o r r e l a t i o n  I i n e s  around a key gage i n  each 
watershed general ly exh i  b i t  a non-isotraphi c pat tern ,  The 
s i z e  and shape o f  area enveloped by the % - 0.9 issol i ne 
around d i f f e r e n t  key gages i~ the sdme watershed suggests 
t h a t  each gage represents a d i f f e r e n t  s i r e  r a ~ n f a l l  area, 

A r e l a t i o n s h i p  i s  presented f c r  obtaining the  a i s t ance  be- 
tween ra ingayes fo r  an a r b i t r a r y  s tancard  jr = U,Y) as d 

f u n c t i o n  o f  two readi ly  ava i  1 a ~ l e  C S  ~ r n a t ~ c  parameters .  

129. Wertarler, R,  A. De te ro r ina t ion  of a f:irmula for  t he  12U0 V -  
n o t c h  wei r ,  C i v i l  Eng ineer ing  8: 736-757; 1932, 

k s l g n  o f  a 120' V-notch sharp-crested weir f o r  accurate 
1:t:asurement o f  f lows up Lo 26 secoud-feet i s  d e s ~ r i  bed, For 
a 2 - foo t  head, the 12U" notch has 1-73 t ~ m e s  the capacl ty o f  
a 90" notch  and slightly yreater capaclt; t h a n  the 2-6 -Foo t  



r e c t a n g u l a r  we i r .  Mei r b lades were c o n s t r u c t e d  o f  31/2- by 
3 1 ~ - i n c h  s t r u c t u r a l  angle i r o n -  The d ischarge  fo rmu la  was U = 
4.43 where Q = d ischarge  i n  second- feet  and H = 
observed head on wei r .  

130. H e r t z l e r ,  R. A, Eng ineer ing  aspects  o f  t h e  i n f l u e n c e  of 
f o r e s t s  on nrountai n  streams. C i  v i  1 Eng ineer ing  9: 487-489; 
1939. 

T h i s  a r t i c l e  d iscusses t h e  o b j e c t i v e s  o f  t h e  h y d r o l o g i c  r e -  
search program a t  Coweeta, Bent Creek and Cooper Basin, t h e  
wei r i n s t r u m e n t a t i o n  used, and t y p i c a l  e a r l y  analyses and 
appl  i c a t i o n s ,  The appl i c a t i o n  o f  Hor ton 5 i n f i  l t r a t i o n  
t h e o r y  t o  f o r e s t  lands which have h i g h  i n f i l t r a t i o n  r a t e s  i s  
quest ioned,  U n i t  graph analyses o f  r u n o f f  showed t h a t  peak 
percentages o f  r u n o f f  were i n v e r s e l y  r e l a t e d  t o  b a s i n  area, 
t h a t  basal l e n g t h s  o f  t h e  d i s t r i b u t i o n  graphs were d i r e c t l y  
r e l a t e d  t o  d ra inage  area, and t h a t  t h e  e f f e c t s  o f  v e g e t a t i v e  
cover  were r e f l e c t e d  i n  bo th  peak percentages and w i d t h  of 
t h e  d i s t r i b u t i o n  graphs, A q u a n t i t a t i v e  r a n k i n g  o f  peak d i s -  
charge f rom f o u r  cover t ypes  i s  presented, 

131, Hewle t t ,  J, D, L e t t e r  t o  e d i t o r  on a r t i c l e  "'Groundwa"cr: De- 
f i n i t i o n "  by byH, E, Thomas and b, B, Leopold. Sc ience 
144(3625): 1407-1408; 1964. 

T h i s  l e t t e r  ques t ions  t h e  d e f i n i t i o n  o f  groundwater used i n  
t h e  a r t i c l e ,  

132. Hewle t t ,  3 ,  D,; Cunningham, G, B,; Troendle, C, A, P r e d i c t i n g  
s to rmf low and peak f low f rom smal l  bas ins i n  humid areas by 
t h e  R-index method, Water Resources Research 13: 231-253; 
1977, 

A n o n l i n e a r  equa t ion  was f i t t e d  t o  468 s to rmf lows  on 11 
f o r e s t e d  bas ins f rom New Hampshire t o  South C a r o l i n a ,  p r o -  
v i d i n g  an equa t ion  f o r  use on f o r e s t  and wi I d  l ands  i n  humid 
reg ions .  Stormf low (0) i s  a  f u n c t i o n  o f  K, P and I ,  where R, 
t h e  average s to rage  c a p a c i t y  index,  i s  t h e  mean va lue  of Q/P. 
P i s  s torm r a i n f a l l ,  and I i s  t h e  i n i t i a l  f l o w  r a t e ,  SeE* i s  
0,3 i n c h  o f  s tormf low,  Peakf low was s i m i l a r l y  e s t i m a t e d  (S-E, 
26 f t3 /sec/mi2 ). The R-index method i s  proposed as a p r a c t i  - 
c a l  t o o l  i n  w i l d  l a n d  management. When t e s t e d  a g a i n s t  t h e  run -  
o f f  curve method on f o u r  i ndependent bas ins,  p r e d i  c t  i ons by 
t h e  R - i  ndex method were cons ide rab ly  more accurate,  

133, Hewle t t ,  3 ,  8,; Fsrtssn, 2, 6 , ;  Cunningham, G ,  B, The e f f e c t  
o f  r a i n f a l l  i n t e n s i t y  on s torm f l o w  and peak d ischarge  from 
f o r e s t  land, Water Resources Research 13: 259-265; 1977, 
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A method f o r  c a l c u i a t - f i g  e r r tdr  i;f S O I T ?  11v"stir-e voiurnei; -in 
grav:vetrlc s a r p l  I f i j  I s prese.i%ed. i i n a t ~ t ~ o n s  I n  sampl i ng 
sol  i denssty and p e r ~ e n t s ~ e  o f  r n o ~ s t u r e  tc determine Incnes 
o f  water rende- t h e  grat: .netr ic ne9;icil 3 ~ O C B ~  ~ C C I  F3r  hydro- 
l o g i  G research, 

143, Hewletl, John D,; Douglass, James E,; C l u t t e r ,  Jerome L, 
Instrumental and s o i  l rno~ s ture  var l  aqce ~ A S I  og  the neutron- 
scat ter i  ng methoa, Sol l S c i e ~ c e  37: 13-24; 1953, 

The variance In e s t i m a t e s  o t  so11 n c ~ s t u r e  d s  decermsned by 
the neutron-scatter1 ng w t h e a  i s  examined and re1 d t e d  t o  
f i e l d  d a t a  from two research areas.  Instrument and t i m i n g  
errors are snown to c o n t r ~ b ~ l t e  : n s s ~ n = i  f~cantly to t he  s t a ~ d -  
a rd  error o f  est~rate, Fur theavore,  the1 r c s n t r ~  b u t i o n  t o  
estimates o f  m s ~ s t u r e  ckantje w i t h  t ~ m e  i s  neglig~ hie  as long 
a s  the  t ~ n i n g  s n t e r v a i  used at each observat~on exceeds  3G 
seconds, 

144,  Mewlett, John D,; Helvey, 3, D, Effects of f c res t  e l ea r -  
felling on t h e  storm hydrograph. >dater Yescdres Besearch 6: 
768-782; 197C1, 

A ~"r ; t t i s i ; ica l  a n d 7 j s - s ~  o f  a l l  majo r  s t i s r s ~  hydrog raphs  be fo re  
and a f t e r  clear-ice1 l i n g  a rnatdr i l  harciwoild fores t  on a i08-  
a c r e  cal  I b r a t e d  catchment revealed t h a e ,  a f t e r  $el 1 1  n y ,  
stormflow volume was s; y n i  t ~ c a r ~ t l y  iO,OUT level ) i nc reased  
%I percent avera i 1 ,  o r  0.23 I cch at t h e  Rean stormflow 
vol ume o f  2-1 I riches, Peak d i  s c h a r p  i ccreased sl  i g h t  l y  
a f t e r  felling (abebt  5 c . f - s , m -  0' 7 percent a t  t h e  mean 
peak f low o f  92 c,f,s,m,!, T;me to peak, r ecess~on  t i n e ,  and 
d a r a t - i o n  o f  s"Lmmf7~w were t e s t ed  tc an accuracy wi th i r l  10 
percent of t h e i r  respects ve mean values (0.U5 level ) ,  b u t  no 
t r ea tme~d  e f f e c t  was detected. increases 1 7  scb?rinf !ow as a 
r e s u l t  o f  fe171ng ranGed from O In small f l o o d s  t o  9*9 inches 
during a r e c o r d  7-day t i o o d  sequence, 

145-  Hewlet t ,  dohn D,; Hibbert ,  A, R e  Increases i n  w a t e r  y i e l d  
a f t e r  several types 3 f  fo res t  c u t t i n g ,  hneernat-ionai Associ- 
a t i o n  S c i e ~ t i f i c  I - i yd ro la~y  BUS l e t l n  613) : 5-17; 1961, 

E f f e c t s  of t i r b e r  zna b r h s h  refmval on w a t e r  y ie lds  f r o m  
smal l  watersheds z r e  e x a m ~ e d  I Q  t he  l i g h t  of 25 years  o f  
hydro1 a q i  c research zt ,~heeq;a 

246, Hewlett, John G I ;  H i b b e r t ,  Alden R, Factors  a f f e e t a ~ g  t h e  
response of saaiS watersheds rc  p s e c ~ p ~ r a t ~ s n  ? n  hkmid areas ,  
14 : r ) r r jceed~ flgs (?f a ?{at1 ori?- Scs erce  rodldcl t ;an acrvanced 
science s e n  na r ,  i f t e r r d t  7 3 0 i d  :YQP~OSS IG ~f fores t  rydroloyc ; 



1965 August 29 - September 10; U n i v e r s i t y  Park, PA, Oxford; 
New York: Peryamon Press; 1965: 275-290, 

A numer ica l  r a t i n g  system, t h e  response fac to r ,  was devel -  
oped f rom p r e c i  p i  t a t  i on and s t  reamf 1 ow records f o r  use i n  
c l a s s i f y i n g  t h e  h y d r o l o g i c  response o f  small  watersheds i n  
humid areas. Long-term hydrograph records f rom 15 f o r e s t e d  
watersheds i n  t h e  Eastern U n i t e d  S ta tes  were separated i n t o  
qu ick  and delayed f l o w  by computer and ranked accord ing  t o  
mean p r e c i p i t a t i o n ,  qu ick f low,  and t h e  response f a c t o r s  
qu ick  f l o w / p r e c i  p i t a t i o n  and qu ick  f l o w l t o t a l  water  y i e l d ,  

147, Hewlet t ,  John 0,; H ibber t ,  Alden R, Mois tu re  and energy con- 
d i t i o n s  w i t h i n  a s l o p i n g  s o i l  mass d u r i n g  drainage, Journal  
o f  Geophysical Research 68: 1081-1087; 1963. 

A model o f  a s l o p i n g  so i  l p r o f i l e  i s  used t o  show t h a t  slow, 
unsa tu ra ted  f l o w  o f  s o i l  mo is tu re  above t h e  water  t a b l e  f u r -  
n i shes  w c h  o f  t h e  sus ta ined  st reamf low between storms i n  
mountain land, 

148, Hewle t t ,  John 0,; Kramer, P. J ,  The measurement o f  water  d e f -  
i c i  t s  i n  b road lea f  p l a n t s .  P ro top l  asma 57: 381-391; 1963. 

A comparison o f  t h e  d i s k  technique w i t h  S t o c k e r ' s  whole l e a f  
method f o r  determi n i  ny water def i c i  t o f  some hardwood t r e e s  
r e v e a l s  con fus ion  i n  e x i s t i n g  terms and methods. The water 
r e l a t i o n s  o f  l e a f  d i s k s  c u t  from broad lea f  t r e e s  cannot be 
assumed t o  be t h e  same as whole leaves, because more water 
p e r  u n i t  weight  i s  u s u a l l y  r e q u i r e d  t o  s a t u r a t e  exc ised  
d isks .  S tocker ' s  te rm wasser defizit (MD)  and t h e  whole l e a f  
method, when modi f i e d  t o  a1 low s h o r t e r  equ i?  i b r a t i o n  sched- 
u les ,  remain t h e  bes t  way t o  express and measure water d e f i -  
c i t s  i n  f o r e s t  t rees .  

149, Hewlet t ,  John D,; Netz, L, 3, Watershed management research 
i n  t h e  Southeast. Journal  o f  F o r e s t r y  58: 269-271; 1960, 

T h i s  a r t i c l e  i s  a rev iew o f  research on watershed management 
a t  t h e  Coweeta Hydro log ic  Labora to ry  and Union Research 
Center.  

150, Newlet t ,  John D,; Nut te r ,  Wade L, The v a r y i n g  source area o f  
s t reamf low f rom up1 and basins.  In :  I n t e r d i  s c i p l  i ~ a r y  aspects 
o f  watershed mnagement: Proceedings o f  t h e  symposium; 1970 
August 3-6; Bozeman, MT, New York: American Soc ie ty  o f  Agr i  - 
cu4 t u r a l  Engineers ; 1970: 65-83. 



The v a r i a b l e  sou rce  area concept o f  u p l a n d  s t reamf low  may 
soon become a w o r k i n g  modei t o  account  f o r  t h e  v a r i o u s  
sources,  pathways, and t i m i n g  d e l a y s  w h i c h  under1 i e  t h e  
dynamics o f  d i  scharge from headwater areas.  The v a r i a b l e  
sou rce  area concep t  i s  s u b s t a n t i a l l y  d i f f e r e n t  from t h e  t r a -  
d i t i o n a l  v iew o f  s to rm o r  f l o o d  f l o w  as a  hydrograph o f  s u r -  
f d c e  r u n o f f .  By i g n o r i n g  i n f i  I t r a t i o n ,  wh ich  has n o t  been 
connected quant  i t a t i  v e l y  t o  t h e  hydrograph,  t h e  model has 
t h e  freedom t o  a c c o m o d a t e  t h e  more i m p o r t a n t  dynamic 
aspec ts  o f  t h e  s t ream- f l ow  p r o d u c t i o n  process.  

151. Hewlett ,  John D,; Patric, J. H. An example o f  m u l t i p l e  use 
on a  smal l  moun ta in  watershed. I n :  Proceedings,  seventh  
annual  mee t ing  , Soi 1  Conserva t i on  S o c i e t y  o f  Ameri c a y  
Georg ia  Chapter ;  1963 May 24-25; Eatonton,  GA. Eatonton,  GA: 
So i  1  C o n s e r v a t i o n  S o c i e t y  o f  Ameri ca, Georgi  a  Chapter ;  1963; 
3: 12-26. 

An example o f  m u l t i p l e  use on a  356-acre  watershed a t  Coweeta 
H y d r o l o g i c  L a b o r a t o r y  i s  presented.  T h i s  r e p o r t  d i  scusses 
t h e  concept  o f  f o r e s t  access as b e i n g  t h e  key t o  management. 
P lans  f o r  management of t h e  area f o r  wa te r ,  t i m b e r ,  w i l d l i f e ,  
and r e c r e a t i o n a l  va lues  a r e  presented.  

152. Hewlett ,  John D.; Patric, James H. A p i l o t  t e s t  of  m u l t i p l e  
use  on a  sma l l  mounta i  n  watershed. I n :  Proceedings,  42nd 
annual mee t ing  , S o c i e t y  o f  American F o r e s t e r s ,  Hppal a c h i  an 
s e c t i o n ;  1963 Februa ry  8-9; Greenvi  1  l e y  SC. C h a r l o t t e s v i  1 i e ,  
VA: S o c i e t y  o f  American F o r e s t e r s ;  1963: 11-18. 

A p i l o t  t e s t  o f  t h e  m u l t i p l e - u s e  concept  on a  356-acre w a t e r -  
shed a t  Coweeta H y d r o l o g i c  L a b o r a t o r y  i s  presented.  T h i s  
r e p o r t  d i scusses  t h a t  concept  i n  terms of management o f  t h e  
a r e a  f o r  water ,  t i m b e r ,  w i l d l i f e ,  and r e c r e a t i o n a l  va lues.  A 
p r o p e r  access sys tem i s  c i t e d  as t h e  key t o  e f f e c t i v e  r e -  
sou rce  management. 

153. Hibber t ,  A, R. Water y i e l d  changes a f t e r  c o n v e r t i n g  a  f o r e s t -  
c d  catchment t o  grass.  Water Resources Research 5: 634-640; 
1969. 

~ f t e r  a  f o r e s t e d  catchment was c o n v e r t e d  t o  grass,  t h e  amount 
o f  e v a p o t r a n s p i r a t i o n  was c l o s e l y  r e l a t e d  t o  t h e  amount o f  
g rass  produced, D u r i n g  y e a r s  when g rass  p r o d u c t i o n  was h igh,  
w a t e r  y i e l d  f rom t h e  catchment was about  t h e  same as o r  l e s s  
t h a n  t h e  expected y i e l d  f rom t h e  o r i g i n a l  f o r e s t .  As grass 
p r o d u c t i v i t y  d e c l i n e d ,  wa te r  y i e l d  g r a d u a l l y  i n c r e a s e d  u n t i l  
i t  exceeded t h e  p r e d i c t e d  y i e l d  from t h e  f o r e s t  by o v e r  5 
i n c h e s  a n n u a l l y .  The grass appeared t o  evapora te  more wa te r  



e a r l y  i n  t h e  s p r i n g  and l e s s  wa te r  l a t e  i n  t h e  summer t h a n  
t h e  o r i  g i  n a l  f o r e s t  cover, 

154. Mibber t ,  A lden R. Fores t  t rea tment  e f f e c t s  on water  y i e l d .  
I n  : Proceedi ngs o f  a  N a t i  onaf Science Foundat i  on advanced 
sc ience  seminar, i n t e r n a t i o n a l  symposium on f o r e s t  hydro1 - 
ogy; 1965 August 29 - September 10, U n i v e r s i t y  Park, PA. 
Oxford, Mew York : Pergamon Press ; 1966: 527-543. 

R e s u l t s  a r e  r e p o r t e d  f o r  39 s t u d i e s  o f  t h e  e f f e c t  o f  a l t e r i n g  
f o r e s t  cover  on water  y i e l d .  Taken c o l l e c t i v e l y ,  these  s t u d -  
i es revea l  t h a t  f o r e s t  r e d u c t i o n  inc reases  wa te r  y i e l d  and 
t h a t  r e f o r e s t a t i o n  decreases wa te r  y i e l d .  

155, H ibber t ,  A lden R,; Cunningham, G. B. St reamf low d a t a  p roc -  
e s s i n g  o p p o r t u n i t i e s  and appl i c a t i o n ,  I n :  Proceedings o f  a  
N a t i o n a l  Science Foundation advanced sc ience  semi nar ,  i n t e r -  
n a t i o n a l  symposium o f  f o r e s t  hydro loyy ;  1965 August 29 - 
September 10; U n i v e r s i t y  Park, PA, Oxford, New York: Per- 
yamon Press ; 1966: 725-736, 

The techniques used a t  t h e  Coweeta H y d r o i o y i c  Labora to ry  
f o r  p rocess i  ny s t reamf low records  f rom r e c o r d e r  c h a r t s  and 
ana log - to -d ig1  t a l  reco rder  tape  t o  f i n a l  i n t e g r a t i o n  o f  d i s -  
charge a r e  d iscussed i n  d e t a i l .  

156, Wilmon, J u n i o r  B.; Douglass, James E. P o t e n t i a l  impact o f  
Fo res t  f e r t  i 1 i z a t i o n  on range, wi 1 d l  i fe ,  and watershed 
fnanagement, In :  Fo res t  f e r t i  1 i z a t  i o n  t h e o r y  and p r a c t i c e  
symposium; 1967 A p r i  l 18-27; Gai nesv i  1  l e ,  FL. M u s ~ l e  Shoals, 
AL: Tennessee Val 1  ey A u t h o r i t y  ; 1968: 197-202, 

Th is  paper rev iews t h e  impacts o f  f o r e s t  f e r t i l i z a t i o n  on 
forage,  w i l d l i f e ,  and water  resources.  

157. Wogg, D, 6. M i l l i m e t e r - w a v e  communicat ion th rough  t h e  atmos- 
phere. Sci ence 159/ 3810) : 39-46; 1968. 

M i l l i m e t e r - l e n g t h  r a d i o  wave bands a r e  n o t  u t i l i z e d  f o r  com- 
muni c a t  i on because water  vapor i n  t h e  atmosphere absorbs en- 
e rgy  a t  these  f requenc ies  and l i m i t s  d i s t a n c e  o f  t ransmiss ion .  
Ra in  i s  one o f  severa l  causes o f  r a d i o  wave a t t e n u a t i o n  d i  s -  
cussed i n  t h i s  rev iew*  Uata c o l l e c t e d  f o r  t h e  I l l i n o i s  S t a t e  
wa te r  survey by a r a i n d r o p  camera a t  Coweeta H y d r o l o g i c  
Labora to ry  are used w i t h  data f rom o t h e r  s i t e s  t o  e s t i m a t e  
t h e  degree o f  r a d i o  i n t e r f e r e n c e  and develop des ign  gu ide-  
l i n e s  f o r  commbnications systems, 



158, Hoover, M, O, Careless s k i d d i n g  reduces b e n e f i t s  o f  f o r e s t  
cover  For watershed p r o t e c t i o n ,  Journa 1  o f  F o r e s t r y  43: 
765-765; 1345, 

Careless s k i d d i n g  c r e a t e s  channels which concen t ra te  r u n o f f  
f r o m  road su r faces  and cause e r o s i o n  which i s  unnecessary if 
roads a re  c a r e f u  1 ?y l o c a t e d  and cons t ruc ted .  Techniques 
w h i c h  minimize e r o s i o n  f r o m  s k i d  roads a r e  presented. 

159. Hoover, N. D, E f f e c t  o f  removal o f  f o r e s t  v e g e t a t i o n  upon 
wa te r  y i e l d s ,  Transact ions,  American Geophysical Union, P a r t  
6: 969-977; 1944, 

A c l e a r c u t t i n g  exper iment  on Coweeta Watershed 17 i s  de- 
sc r ibed ,  and e f f e c t s  o f  t h e  c u t t i n g  and subsequent t rea tment  
on i n c r e a s i n g  wa te r  y i e l d  a r e  presented.  Peak d ischarges 
were no t  s i g n i f i c a n t l y  i nc reased  by t h e  c u t t i n g ,  and s u r f a c e  
r u n o f f  d i d  n o t  occur  a f t e r  t rea tment .  Data i n d i c a t e  t h a t  a 
f o r e s t  s tand a n n u a l l y  t r a n s p i r e s  17 t o  22 inches  o f  water,  

160, Hoover, Me 13, Water and t i m b e r  management. Journal  o f  S o i l  
and Water Conservat ion 7: 7 5 - 7 8 ;  1952, 

As demand f o r  wa te r  increases,  management o f  f o r e s t e d  head- 
waters  assumes y r e a t e r  importance. Compati b i  l i t y  o f  ob jec -  
t i v e s  i n  t h e  management o f  t i m b e r  and water  i s  demonstrated, 
and management p r a c t i c e s  whtch p r o t e c t  t h e  va lues o f  each 
resource  a re  s t ressed.  

161, Hoover, M. 0.; Hursh, C, R ,  I n f l u e n c e  o f  topography and s o i l  
dep th  on r u n o f f  f rom f o r e s t  land. T ransac t ions ,  American 
Geophysical Union, P a r t  2: 693-698; 1943, 

Data a r e  presented on r a i n f a l l  and d ischarge  f o r  seven wa te r -  
sheds a t  Coweeta d u r i n g  a  s to rm on December 27-29, 1942, The 
d i f f e r e n c e  i n  peak d ischarges i s  ass igned i n  p a r t  t o  h i g h e r  
r a i n f a l l  a t  h i g h e r  e l e v a t i o n s ,  bu t  peaks were a l s o  r e l a t e d  
t o  so i  1 depth, topography, and h y d r o l o g i c  c h a r a c t e r i s t i c s  
assoc i  a ted  w i t h  d i  f f e r e n t  e l e v a t i o n s ,  

162, Hoover, M, D,; Hursh, C .  R ,  I n s t a l l a t i o n  o f  shal low observa- 
t i o n  wells,  Tech. Note 56. A s h e v i l l e ,  NC: U,S, Department o f  
A g r j  c u l  t u r e ,  Fo res t  Serv ice,  Appaf a c h i  an Fores t  Experiment 
S t a t i o n .  1943. 5 p. 

The l o c a t i o n ,  i n s t a l l a t i o n ,  and o p e r a t i o n  o f  ska f low ground- 
wa te r  observa t ion  w e l l s  a re  descr ibed.  Th is  Note i s  o f  va lue  
t c  f i e l d  personnel  i n v o l v e d  i n  w e l l  i n s t a l l a t i o n  and i n  t he  
a a a l y s i  s o f  observa t ions  taken f rom we? 1 s  c o n s t r u c t e d  by t h e  
methods d e s c r i  bed. 



163, Hoover, D.; Lunt, H, A, A key fop  the ~ ' i d s s i f i c a t l o ~  o f  
f o r e s t  h u m s  types.  Proceed? n g s  , Sol l SCI evse S o c ~  ety OF 
Aneri ca 16(4 j : 368-370; 1952, 

k key i s  presented f o r  c i a s s ? f j i ~ $  major  o rsa r4c  lagers l n t ~  
Mu1 1 , D u f f  Y G I  1 ,  and Msr, It 15 appl i c a b l e  f o r  we4 1 - and 
coderatel& we: l -d ra l  qed sol i s ,  B a s i c  c r i t e r i a  srl the  c i a s -  
s i f  icat~on a r e  I:) presence cr absence cf an layer;  ( 2 )  
t h e  degree o f  incorparat~on of crsani c rcatder into t : ~ e  upper 
m i n e r a l  soil  ; and 133 the s t r u c t u r e ,  tnickness, and  o r g a n i c  
c o n t e n t  of the H l ayea  aqd the A b o r ~ m c ~ ,  

164, Hornick, L B  E.; Websterg 9. R,; Benfield,  E ,  F ,  P e s ~ p h y t s n  
p r s 4 u c t i o n  in an A p p z i a c h i a ~  rnourtai  n t r o u t  stream. A ~ e r i c a o  
M i d l a n d  N a t u r a l  i s t  106: 22-36; 1981, 

P e r i ~ h y t o ~  p r i m a r y  pr~duetz 5n was anves tsga ted  an a second- 
o r d e r  A p p a b a c h l  an Psunta~n s t r e a m  and %do o f  s ts t r l  bbxarles, 
U s ~ n y  "46 tlxat~on I n  recjrcu;atgng char~bers,  estimates av-  
eraged 2-27 mg C m-"-l ~ f i  t h e  ma ins t ream and  1-65 dnd %,37 
mg C i m - Q h - \ a n  t h e  two t r l  b u t a r ~ e s ,  A ~ ~ o t i c  f a c t o r s  most 
~nfluential on primary p r o d u c l l o n  r a t e s  were 1 i g h t ,  stream- 
f l o w  and tncpgan: c carbon,  Bzsed on a n ~ u a l  b u d g e t s ,  tne 
estimated s t ream energy l n p ~ t  att r-i b u t a ~ l  e to z u t o e ~ t h o n o ~ s  
ursrnary ?reduction was about 3 p ~ r c e n t  of a1 l a c h t h o n m s  I n -  
puts, Hcwever, becadse o f  ksgh nutpitave va lue  ana t i m n g ,  
autocntbony maJ Se more lmportaflt  t c a n  s nd? s a t e d  by annual 
kcadgets. 

165, Huff, D, D,; Begovich, C, L, hn e v a l u a t ~ o ~  of two hydrograph 
s e p a r a t i o n  methods o f  po%ene?ai use an regsona? water quali - 
Ey assessment. S p r i n g f i e l d ,  bb:  ik3tl.;nzi iechn? ci3i ilfoIVi3- 
, ~ n n  Servkce,  3,s- D e p a r t f i ~ n t  o f  Co~merce ;  5'76 March; U a K  
21 dge  Nat 1on51 Laboratory/lM 5258, 112 p, 

St reamf low d a t a  a r e  %ore useful f o r  e v a i  u a t i  ng hydro1 o g i  c 
~ o d e l  resul ts  and  studying wa te r  qua! ~ t j  znce baseflcw and 
storm rucof f nave been s r ? p a ~ . a t e d  b:y an apgrey rs a t e  technique, 
The Snyder ana C u r l ~ n  avd t h e  Coweeta methods were evaluated 
as  to conceptual s a s i s ,  ease s f  2pp11cat107, cost  o f  d a t a  
procerssny, and a c c e p t i i ~ i  l ~ t y  s f  r e s u l t s .  The q u l  ck f7 ow 
hydrograph se?arat?on methoa, In dse at the  Ccheeta hydro-  
4 0 9 1 ~  Laboratory,  was s e i e c t e d  f o r  ase because st gives 
acceptab le  resbl ts  and IS easy a r d  3:exoens;ve to yse. The 
Coweetd program s h c u l d  be useful ;? Ge>eio;l?S r e y i c r l d i  
q ~ a P t ~ t a t ? v e  r e l a t i o n s h s u s  ~etween cbanues ;a l a r d  Lse ana 
changes I n  r u n o f f  and w a x e r  4bui ? c y  





170, Hursh, C ,  R ,  Cont ro l  o f  exposed soi l  on road banks ,  Tech, 
Note ; Z ,  Ashevi 1 l e ,  NC:  U.5, Department o f  A g r i c u l t u r e ,  
Ferest Servi ce, Appalachi an Fores t  E x p e r ~ n e n t  S t a t i  an ; 1935, 
4 p. 

Increased e r o s i  on, s i  l t a t  i on, a ~ d  road mai ntenance can be 
l a r g e l y  el iminated by c o v e r i n g  road banks w i t h  l i t t e r  o r  
reveyetsting banks a t  t h e  t ime o f  road c o n s t r b c t i o n ,  The 
simplest and most p r a c t i c a l  measures i n c l u d e  p l  a n t ~ n g ,  seed- 
i n g ,  and u s e  o f  stake and  brush w a t t l e s ,  S e l e c r i o n  o f  s u i t -  
a b l e  p l a n t  spec ies i s  discussed, 

171. Hursh, C. R.  Uiscuss ion  o f  paper e n t i t l e d  " i )e termlnat ion of 
t h e  E f f e c t s  o f  Watershed-Management on Mountain Streams by 
C, L, d i c h t ,  T ransac t ions ,  American Geophysical Union; 1943: 
606-608, 

Elimination o f  t h e  e f f e c t s  o f  c l i m a t i c  v a r i a b i l ~ t y  and f a c -  
t o r s  such as s i z e ,  shape, and s o i l - d e p t h  o f  watersheds 
th rough  v a r i o u s  s t a t i s t i c a l  methods i s  quest ioned,  S t a t i s t i -  
ca l  methods are recognized as va luab le  research t o o l s ,  h u t  
i n  o rder  t o  d e v e l o p  p r a c t i c a l  watershed management techniques,  
the  very Fac to rs  t o  be e l i m i n a t e d  i n  t h e  exper imenta l  des ign 
must oe evaluated,  The concept o f  watershed s t a n d a r d i z a t i ~ n  
over  a p e r i o d  o f  years  i s  d iscussed as a  procedure which 
e l i m i n a t e s  cornparsson o f  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  one 
watershed w i t h  t hose  o f  another,  

1 9 2 ,  Hursh, G, R ,  The eas te rn  f o r e s t e r  and h i s  watersheds, Journal  
of F o r e s t r y  44: 1037-1040; 1946, 

The a b t h o r  p o i n t e d l y  ques t ions  whether t h e  average f o r e s t e r  
i s  t ra ined  t o  manage water  resources o f  the f o r e s t ,  Bas ic  
concepts o f  geophysi c a l  sc ience ( s o i  l s ,  c l i rna to loyy ,  and t h e  
o r i g l ~  and d i s t r i b u t i o n  o f  wa te r  on t h e  e a r t h ' s  s u r f a c e )  a r e  
dtscussed i n  r e l a t i o n  t o  t h e  water  resource and i t s  manage- 
ment, 

173, Hursh, C l  R e  F o r e s t  management i n  East A f r i c a  i n  r e l a t i o n  t o  
loca l  cl imate,  water  a n d  s o i l  resources. East A f r i c a  A y r i -  
s n l t u r a l  O r g a n i z a t i o n  A n n u a l  Report 9952: 26-35, 

As a F u l b r i g h t  Research Scholar ,  the au thor  $resents  h i s  
v i e w s  on East A f r i c a "  seed f o r  expansion g f  farm f o r e s t r y ,  
improvement o f  damaged loca l  c l i m a t e ,  management o f  grazed 
areas, and catchment management and research,  

174, Hursh, C, R e  Frog makes record,  B u l l .  21(16). hashington,  
2G: U,$, Ue~artment of Agriculture, Forest Service;  3937, 
6 p. 



"he  recording c f  the ;ourneys c f  a s r a i  l f r a s  on tbe F l o a t  
of' a wdter-1 etel recorg-:  g I P S ~ F J V ~ ~ P T  i~ a srcund-waeer 
observa ts  av +teI 7 I 5 d e s c r ~ b e d ,  

175, Hursh, 6, K, The y e o ~ o ~ p " i i i :  aspects o f  mudflcws as a type o f  
accelera ted  e r c s i o n  i n  t h e  Sourkern Appa! ach i  ans, T ra r l sac-  
; ions ,  i-;mer-icac Geophyslca; [ jn jor ; ,  Part 2, 252-254; 1941, 

Under c e r t a ~ n  c c n a ~ t ~ o n c ,  71 y9 ;nf I 1trat:c~ r a t e s  3 r d  desp 
so11s cjive r ~ ~ e  to rovia , r tcns  w b a c b  cause i ~ u d f l g w s ,  f l% t te r  
prcln?i,ec rdlncail, t h e  sal  i I K ~ S ~  75 ~ t a r c h a - ~ ~ d  w3t.r w a t e r ;  
a r ra jo r  surface  break,  s ~ c h  as q p r o o t ~ n g  s f  large t r e e s ,  may 
s t a r t  mass movement, P p e  n a t ~ r e  o f  rnoveinen't; of the so11 mass 
depends on "cne sicpe o f  the c m t a c t  z m e  w i t h  s t a b l e  ina te r ia l .  

17b. Hiarsh,  C, R, L ~ t t e -  keeps f i i k e s t  s c i i  proauct: ve, Southern 
Lumber i~an  133(173C j : "i9-221; 1928, 

" r e s t  s ~ i l s  are, for the  nost a d r t ,  self-fertii i z e d  by or- 
ganic  material d e r i v e d  f r o %  litter, L i t t e r  has a benet ic ia l  
e f f e c t  on tee ability o f  ss? 1 to a b s n r b  znd r e t a i n  mois ture,  
on chen i  .:a1 charac ter i  st- i  cs ,  sfid on S i  cl ogi  c a l  acti v i  ty, The  
e f f e c t s  of  f i r e  and  aspect on l i t t e r  p s o d u c t i e n  are  d l s -  
cussed,  

177- Hursh, C, R, 10~34 ~ i - i n s " ,  the  f~p l se r  E32sjr-i o f  Yenpt;ecjsee 
as n i o d j i ' i ~ d  by the ~ . ~ c ' o v a l  of  vei,:eJr,ali6n, C i  rr,, 77s- Mash-ing- 
ten, g c :  C,S, Bepartmen: of  Aqricui ture ;  1948, 38 p, 

MexeoroS c g i  ca l  r ~ c e r d s  LverE co; lec ted  f rom three  conti g b o u s  
Sand  areas t h a t  cnce suppor ted  a uniform hardwocd f o r e s t  but 
are  now c h a r a c t e r ?  zed by three  d i  sii nct ivegetattf ve c6nd-i - 
t i a n s :  f s r e s t ,  grass, and b a r e  ;oi L UOifferences i n  a f  r and  
s o i  l ternperiicures , w i n d ,  e v a p r a t  i o c ,  ~moi s t u r e  s a t u r a t i o n  
d e f i c j t  af the z j r ,  an0 rainfail i r t c j c a t e  that each veye ta -  
t i v e  zone [jossesses 2 distinctive 7ccaj c ?  :mate. 

178% Hursh, G, R, !duiching f e r  r m d  sack fixaticns Tech, No te  31, 
Ashev f i I e ,  kc: i>,S, Depzrlmeat of ;i,sri c u l t u r e ,  Fc . resUer -  
v i c e ,  kppalachiaq F o r e s t  Expeai.inen"et"cat-;on; 1938, 4 9, 



178, Hursh, C,  R ,  The n a t u r a l i z a t i o n  o f  roadbanks. Roads and 
Br idges  (Can, ) 80j7): 22-26, 131-137; 1942, 

N a t u r a l i z a t i o n  and s t a b i  1 i z a t  i o n  o f  roadbanks by v e g e t a t i o n  
a r e  d iscussed as p a r t  o f  road c o n s t r u c t i o n ,  Experiments be- 
gun i n  1934 a t  t h e  Appalachian Fores t  Experiment S t a t i o n  i n -  
d i c a t e  t h a t  seeding, p l a n t i n g ,  f e r t i  1 i z i n g ,  and mulch ing a r e  
methods o f  s t a b i l i z i n g  banks, 

180, Mursh, G ,  W ,  The n a t u r a l i z a t i o n  o f  roadbanks, Tech, Note 51. 
Ashev i l  l e ,  NC: U.S. Department o f  A g r i c u l t u r e ,  Fo res t  Serv ice,  
Appalachian Fores t  Experiment S t a t i o n ;  1942, 36 p, 

The problems i n v o l v e d  i n  n a t u r a l  s t a b i  1 i z a t i o n  o f  roadbanks, 
i n c l u d i n g  t h e  f a c t o r s  l i m i t i n g  p l a n t  growth and t h e  o r i g i n  
and causes o f  s o i l  s t a b i l i t y ,  a r e  discussed. Suggest ions a r e  
g i v e n  f o r  s t a b i l i z a t i o n  o f  banks w i t h  d i f f e r e n t  s lopes and 
w i t h  mo is t ,  f e r t i l e  s o i l  and d ry ,  i n f e r t i l e  s o i l .  E s t a b l i s h -  
ment of v e g e t a t i o n  w i t h  commercial f e r t i l i z e r s ,  seeding, 
p1 a n t i  ng, and mu1 ches i s  discussed. 

181, Wursk, C, R, Now i s  t h e  t ime,  Farmers Federa t ion  Mews 3 2 ( 7 ) :  
1%; 195'2, 

Owners o f  i d l e  l a n d  a r e  urged do i n i t i a t e  c o n s e r v a t i o n  meas- 
ures,  The va lue o f  t r e e s  f o r  p r o t e c t i o n  a g a i n s t  e ros ion ,  
s t ream sedimentat ion,  and l o c a l  f l o o d s  i s  emphasized. 

182, Hursh, &, R e  O u t l i n e  f o r  compi 1 i n g  p r e c i p i t a t i o n  and r u n o f f  
d a t a  f rom smal l  d ra inage  areas. Tech, Note 34, A s h e v i l l e ,  NC: 
UeS, Uepartment s f  A y r i s u l  Lure,  F o r e s t  Serv ice,  Appalachian 
F o r e s t  Experiment S t a t i o n ;  1940. 59 p, 

T h i s  i s  t h e  o r i g i n a l  d e s c r i p t i o n  of procedures used by t h e  
S t a t i o n  f o r  t h e  sys temat i c  compi l a t i o n  of con t inuous  records  
o f  p r e c i p i t a t i o n  and s t ream d ischarges,  

183. Mursh, C, W e  Plan ts ,  shrubs, t r e e s  i n  s lope  s " c b i l i z a t i o n ,  
C o n t r a c t o r s  and Engineers Month ly  4 2 ( 6 )  : 26-27; 1945. 

N a t u r a l  v e g e t a t i o n  i s  t h e  most e f f i c i e n t  sod e s t h e t i c a l l y  
p l e a s i n g  means o f  roadbank s t a b i l i z a t i o n ,  Deep-rooted legumes 
shch as p e r e n n i a l  lespedeza and Scotch broom t o g e t h e r  w i t h  
n a t i v e  woody shrubs a re  advised. I n  t h e  Eastern S ta tes ,  r a i n -  
f a l l  and s i t e  c o n d i t i o n s  f a v o r  a p l a n t  success ion toward a  
f o r e s t  cover,  b u t  t h e  p o s s i b i l i t y  o f  t r e e s  be ing  uproo ted  o r  
i n t e r f e r i n g  w i t h  v iew ing  d i s t a n c e  should be taken i n t o  
account . 



184. Hursh, 6. R e  Research i n  f o r e s t - s t r e a m f l o w  re1  a t i o n s .  Una- 
s y l v a  5: 2-3; 1951. 

The o b j e c t i v e s  o f  t h e  resea rch  program a t  t h e  Coweeta Hydro-  
l o g i c  Labora to ry  a r e  de f i ned ,  and c u r r e n t  watershed s t u d i e s  
a r e  desc r ibed .  The p r a c t i c a l  s i  gn i  f i cance o f  resea rch  f t  nd- 
i n y s  i n  t h e  management of  watershed resou rces  i s  d?scussed,  

185. Hursh, C. R. Koadbank s t a b i l i z a t i o n  a t l o w  c o s t .  Tech. Note 
38. Ashevi  1 l e ,  NC: U,S, Department o f  A g r i c u l t u r e ,  F o r e s t  
Se rv i ce ,  Appa lach ian  F o r e s t  Exper iment  S t a t i o n ;  1939, 20 p. 

Low-cost methods o f  e s t a b l  i s h i  ng v e g e t a t i o n  on c u t  -and-f  i 11 
s l o p e s  o f  roadbanks a r e  desc r ibed .  P l a n t i n g  and seed ing w i t h -  
o u t  p r e l  i m i  n a r y  s t a b i  1 i z a t i o n  a r e  t o o  expens i ve  f o r  e x t e n s i  ve 
use. Two t y p e s  o f  mulch a p p l i c a t i o n - - s t a k e d  weed mulches and 
s t a k e d  b rush  and l i t t e r  mulches- -are  o u t l i n e d .  Requirements 
f o r  l a b o r  and equipment a r e  l i s t e d ,  and p rocedures  f o r  mulch 
app l  i c a t i o n  a r e  d iscussea.  

186. Hursh, C. R e  Water f rom t h e  fami ly  s p r i n g ,  L i  v i n y  M i  l d e r n e s s  
1 6 ( 3 9 ) :  11-12; 1952. 

The p a r t  a  s p r i n g  p l a y s  i n  r u r a l  f a m i l y  l i f e  i s  desc r ibed .  

187. Hursh, G .  R e  Water r e s o u r c e  manayemen:, N o r t h  h ~ a o ' i i n a  Eng i -  
nee r  3 ( 2 ) :  9-12, 40; 1947. 

T h i s  a r t ~ c l e  i s  a  genera l  sumrnary on "ce resea rch  f a c i  I i t i e s ,  
program, and f i n d i n g s  a t  t h e  Coweeta H y d r o l o g i c  Labora-cory, 

188. Hursh, C. R .  Water s t o r a g e  l i n i i t a t i o n s  i n  f o r e s t  s o i l  p r o -  
f i l e s .  Proceedings,  Soi 1 Science S o c i e t y  o f  America 8: 
412-414; 1944, 

A t  Coweeta, measuremerits o f  macro-pore space were used t o  
e s t i m a t e  d i f f e r e n c e s  i n  wa te r  s t o r a g e  between n a t u r a l  f o r e s t  
s o i l  and s o i l  f r o m  p i n e  s tands  on eroded o l d - f i e l d  land. 

189. Hursh, G. R .  Watershed aspeccs o f  t h e  New k o r ~  wa te r  supp ly  
problems. J o u r n a l  of  F o r e s t r y  49: 442-444; 1951, 

Watershed aspec ts  o f  New Y o r k l s  problems w i t h  w a t e r  supp ly  
f r o m  t h e  Cro ton  and Catskill systems a r e  d iscussed.  Past 
p r a c t i c e s  i n  f o r e s t  c o n s e r v a t i o n  have c o n t r i b u t e d  t o  t h e  
deve lopn~ent  and p r o t e c t i o n  o f  t hese  sys"iens, However, com- 
p l  e t e  c l o s u r e  i s  n o t  synonymous w i t h  watershed management ; 
v e g e t a t  i ve management i s  o f t e n  a  d i r e c t  means o f  im2rov i  ng 
s o i  3 and i n c r e a s i  ncj w a t e r  resource va lues .  Ya te rsbed  p rob -  
lems wh ich  m e r i t  f u r t h e r  c o n s i d e r a t i o n  are l i s t e d  by p r ~ o r i t y .  



190. Hursh, C, R. Watershed exper iments  conducted i n  y i a n t  outdoor  
l a b o r a t o r y ,  Timber Topics l U ( 4 ) :  2-4, 9; 1947. 

The au thor  rev iews t h e  o b j e c t i v e  o f  watershed research  a t  
t h e  Coweeta t l y d r o l o y i c  Labora to ry  and d iscusses  t h e  e f f e c t s  
on wa te r  y i e l d  o f  c l e a r i n g  and c u l t i v a t i n g  s teep f o r e s t  
l a n d s ,  o f  complete removal of f o r e s t  t r e e s ,  o f  woodland 
g raz ing ,  and o f  l o g g i n g  and b u r n i n g  watersheds. 

191, Hursh, C ,  R. Watershed management: 1931-1946. Anniv. Rep. 
1921-1946. Ashevi 1  l e ,  NC: U.S. Department o f  A g r i c u l t u r e ,  
F o r e s t  Serv ice,  Southeastern Fores t  Experiment S t a t i o n ;  
1946: 43-50. 

T h i s  i s  a  p rogress  r e p o r t  o f  t h e  a c t i v i t i e s  a t  Coweeta Hydro- 
l o g i c  Labora to ry  and Copper Bas in  from 1931 t o  1946. 

192. Hursh, C .  R. Where l i t t l e  wa te rs  w r i t e  b i g  s t o r i e s .  American 
F o r e s t s  52: 574-577, 603; 1946. 

The au thor  desc r ibes  watershed exper iments  underway a t  t h e  
Coweeta Hydro1 og i  c  Labora to ry  and d iscusses what has been 
1  earned about water  y i e l d  and e r o s i o n  f rom s t u d i e s  o f  com- 
p l e t e  removal o f  f o r e s t s ,  o f  c l e a r i n g  and c u l t i v a t i n g  s teep 
f o r e s t  1 ands, and o f  wood1 and g r a z i  ng. 

193, Hursh, C. R.; B r a t e r ,  E. F. Separa t iny  storm-hydrographs 
f rom small  d r a i  nage-areas i n t o  su r face-  and subsur face- f  low. 
T ransac t ions ,  American Geophysical Union, Par t  3: 863-871; 
1941. 

T h i s  c l a s s i c  s tudy of hydrographs from streams and ground- 
w a t e r  w e l l s  demonstrates t h a t  hydrographs f rom f o r e s t e d  
catchments a t  Coweeta a r e  compri sed of channel p r e c i p i t a t i o n  
and va r ious  subsur face f 1  ow components r a t h e r  than  over land  
f l o w .  I n  accoun t ing  f o r  t h e  s t o r m f l o w  volume, t h e  au thors  
d e s c r i b e  f i v e  sources of stormwater.  They a1 so d e s c r i b e  t h e  
process which became known 20 y e a r s  l a t e r  as t h e  concept o f  
v a r i a b l e  source area. 

194, Hursh, C ,  R.; Connaughton, C. A. E f f e c t s  o f  f o r e s t s  upon 
loca l  c l i m a t e .  Journa l  o f  F o r e s t r y  36: 864-866; 1938. 

3 r l y  scudies o f  t h e  e f f e c t s  o f  f o r e s t s  on c l i m a t e  as au thor -  
; zed 11 t h e  U n i t e d  S t a t e s  under t h e  McSweeney-McNary Fores t  
lcsearch Gct of 1928 a re  descr ibed.  I n d i c a t i o n s  a r e  t h a t  
r 3 re r t s  e x e r t  l i t t l e  i n f l u e n c e  on c l i m a t e  o f  l a r g e  areas bu t  



have a  marked e f f e c t  on l o c a l  o r  env i ronmenta l  c l imate,  Ob- 
s e r v a t i o n s  were made a t  Copper Basin, a  7,000-acre area com- 
p l e t e l y  denuded by sme l te r  fumes, and i n  t h e  ad jacen t  hard-  
wood f o r e s t .  The i n f o r m a t i o n  ob ta ined  on rn icroc l  imate has 
a p p l i c a t i o n  i n  s t u d i e s  o f  f i r e ,  s h e l t e r - b e l t s ,  f o r e s t  manage- 
ment, and watershed management. 

195. Hursh, 6 .  R,; Craddock, G .  W. Review on book ""Wdro'iogy" by 
C .  0. W i s l e r  and E. F. B ra te r .  Journal  o f  F o r e s t r y  47: 
844-845 ; 1949. 

As t h e  c i t a t i o n  i n d i c a t e s .  

196. Hursh, C. R.; Cra f ton ,  W .  M. Plan t  i n d i c a t o r s  of s o i l  cond i -  
t i o n s  on r e c e n t l y  abandoned f i e l d s .  Tech. Note 17, Wske- 
v i l  l e ,  NC: U.S, Department o f  A g r i c u l t u r e ,  Fores t  Serv ice,  
Appalachian F o r e s t  Experiment S t a t i o n ;  1935, 3  p, 

Growing c o n d i t i o n s  on abandoned farm f i e l d s  t o  be r e f o r e s t e d  
a r e  i n d i c a t e d  by t h e  species o f  p l a n t s  present .  P lan t  i n d i  - 
c a t o r s  which serve as guides i n  t h e  s e l e c t i o n  o f  t r e e  species 
and p l a n t i n g  methods a re  g iven f o r  f o u r  grades o f  s i t e s ,  as 
determined by t h e  amounts o f  so i  1 mo is tu re  and n u t r i e n t s  
present ,  P lan t  succession on each o f  these  s i t e s  i s  discussed. 

197. Hursh, C, R e ;  Fletcher, P, W .  The s o f l  p r o f i l e  as a n a t u r a l  
r e s e r v o i r .  Proceedings, Soi 1 Science Soc ie ty  o f  America 7: 
480-486; 1943, 

A 7-acre watershed was i n t e n s i v e l y  ins t rumented  w i t h  ground- 
water  w e l l s  t o  t e s t  t h e  concept t h a t  t h e  s o i l  p r o f i l e  has a  
measurable s to rage  capac i t y  and a  r e g u l a t i n g  e f f e c t  on 
ground-water d ischarge.  Well e l e v a t i o n s  were c o r r e l a t e d  w i t h  
measured d ischarge  so t h a t  a q u i f e r  dimensions and p o r o s i t y  
r e q u i  r e d  f o r  d e t e n t i o n  s to rage  cou ld  be est imated.  Three 
types  o f  r e s e r v o i r  f u n c t i o n s  o f  t h e  s o i  1 p r o f i  1 e  were r e c -  
ogni  zed,- 

198. Hursh, C. R,; Haasis, F .  W. E f f e c t s  o f  1925 summer drought  
on Southern Appal achian hardwoods. Ecol ogy 12: 380-386; 1931, 

T o t a l  r a i n f a l l  recorded a t  Ashevi 1 l e ,  N.C., from May t o  
August 1925 was 5.11 inches, whereas t h e  norna l  i s  Z!3,97 i n -  
ches. Trees on r i d g e s  and upper s lopes between 2,100 and 
2,600 f e e t  e l e v a t i o n  became w h o l l y  o r  p a r t i a l l y  brow0 d u r i n g  
August and September, and some species ( c h i e f l y  saks ana 
s h o r t l e a f  and p i t c h  p i n e s )  exper ienced premature l ea f  f a l l .  
Leaf b r o w n ~ n g  and e a r l y  f a l l  were more pronounced on yodnger  
t r e e s  and were p a r t i c u l a r l y  severe on dogwood, sourwood, and 



c k e s t n u ~ .  Chestnut 924s a r a  ~ l n e  s i i r ~ ? v e d  on areas Acre 
b l a c k  oars  were comp7ete?y k 7  l l e d ,  

199, Hursh, C, R,; Hoover, M, @, Nat~raisned roadbanks .  B e t t e r  
Roads 12j6;: l3-Zs, 24-25; i 2 j 7 j :  i7-20; 2942, 

Natural~zat~cn a w l  stzb~ilzation of roadilanks by veye ta t - i on  
a r e  asstussed 2s part 3f  road canstruetion, Experiments be- 
g u n  i ?  1934 ae t h e  A?~aiacniar F o r e s t  Experiment S t a t - i o n  i n -  
d i c a t e  t h a t  seedlnq, p l a n t i n s ,  fertil~zsng, and mb1ching a r e  
p r a c t i c a l  methods of s t a b i  l ~ z i r ~ g  banks, 

200, Hursh, C ,  R,; Hoover, M, D, So11 profile c h a r a c t e r i s t i c s  pe r -  
t i  rent to hydrclogi  c i t ~ d i e s  i n  tbe southerr Apgdl ach ians .  
Proceedings, So? 1 Scisnce Socsety o f  America 6: 414-425; 
1902, 

The two p e s t  essent~ a1 p roF r  !e c ~ a r a c t e r ~  st i e s  i n  hydro1 o g i  c 
s t u d i  es--retent1 CYI anc  d e t e n t  1 cn s to rage - -a re  f u n c t ~  ons of 
sol l porosity, w a t e r - s t c r a y e  r tppur '? ; i ;n~ ty, and t r a n s m i  s s - ~  on 
ra te  of water ,  d e t e n t ~ w  szoraye 7s measured as noncayillary 
p o r o s i t y .  deteneloq stssa$e :s nedsured i n  terms of ada i  - 
t i o n a l  w a t e r  o f  s ~ e c 7 t - 1  c retertlcn needed to s a t i  s f y  cayi  1 - 
l ary requ l  r ~ i n e r ~ t s ,  The cndrdcterli st? os o f  po re  space I n  t h e  
s o i l  lnass can se ea-s?' deterrllned by i l t ~ l  ) z i n g  t h e  prsncl -  
pS e o f  w a t e r  d q  sp 1 dcecie-it o f  a4 r from una? s tu rbed  volume 
san~p les .  

201. Hursh, C ,  R,; Hoover, M, D,; Fletcher, P, B e  S t u d ~ e s  i n  t h e  
baa aneed waxer-ecor;cq~ cst ex~ep-a;sentaS dra-n nage-areas. Trans- 
a c t i o n s ,  A n e r ~ a a n  ueopbysa ca l  :Jnis~,  Par t  2: 509-517; 1942, 

In t h ~ s  " i n t e n s ~ v e  study o f  tPe water ~ a l a n c e ,  estimates o f  
preclp~tat~on, grou~e-water  and suctdce-water f l o w ,  and 
evapotransp~r%tion $re  ehe f z c t ~ k s  used tc zccount  f o r  w a t e r  
c i r c u l a t ~ n ~  t h r m g h  a wate rsbsc  systeq,  

202, Hursh, C ,  R,; Liebersan, 3, A, wdtershed managewent i n  t h e  
Southeasterr? S t a t e s ,  Ashev-i i I e ,  fdC: ~ ' e S a  Capartment o f  A g r i  - 
c u l t u r e ,  Forest S e r d ~ c e ,  Seuthoas te rn  Forest Expersment 
S t a t l o r ;  1946, 7 6 ,  

Knowledye g a l ~ e b  dc C ~ w e e t d  f r c n  r t l r t l Q s  f ~ r e s t  s tanas ,  un-  
res t r i  c-ced 1ogg1 ? g 9  n~o t f i t a ;  .: f a r w r g ,  and woodland g r a z ? n g  
i s  related xo 5oo-r d?ia=.,ersnei; iiianagement s r :  "the Southeast ,  

203, Hursh, C. R,; Pereira, W, C, FSeld  I-*-"-+~ i l ~ l s L i a r e  b a l a n c e  i f i  the  
~h jnba ~j 1 s , Keny 5 ,  Ea s+ +‘ ,, r i c a  ii,cjr:cu'l t u r a l  t iourna l  l i i j i b ] :  
1-7; 1953, 
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i ncrease dec l  i n e d  d u r i n g  t h e  nex t  6 years .  Th is  i nc rease  was 
a lmos t  evenly  d i  v i  ded between t h e  growing and dormant seasons. 

212. Johnson, P h i l i p  L,; Swank, Wayne T, S tud ies  on c a t i o n  bud- 
g e t s  i n  t h e  sou thern  Appalachians on f o u r  exper imenta l  wa te r -  
sheds w i t h  c o n t r a s t i n g  vegetat ion.  Ecology 54: 70-80; 1973. 

C o n c e n t r a t i o n s  and f l u x  o f  c a t i o n s  moving th rough  a  hardwood 
f o r e s t  stand, a  weed t o  f o r e s t  succession, a  hardwood copp ice  
s tand,  and an e a s t e r n  w h i t e  p i n e  s tand  on s teep mountain t o -  
pography a re  compared. A1 though c o n c e n t r a t i o n s  f o r  Ca++, My++, 
K+ and Na+ combined were u s u a l l y  l e s s  t h a n  3.5 p/m, over  98 
p e r c e n t  o f  t h e  l o s s  o f  each c a t i o n  was i n  d i s s o l v e d  form on 
a l l  f o u r  watersheds. Regression a n a l y s i s  showed t h a t  50 t o  
60 percen t  o f  t h e  v a r i a t i o n  i n  month ly  weighted average con- 
c e n t r a t i o n  was accounted f o r  by month ly  d i scharge  amounts. 
Annual l o s s e s  o f  t h e  f o u r  c a t i o n s  f rom t h e  mature hardwood 
s t a n d  were i n  t h e  amounts o f  approx imate ly  7, 3, 5, and 10 
kg/ha, r e s p e c t i v e l y ,  f o r  t h e  Ca++, Mg++, K + ,  and Nafo Annual 
budgets  showed n e t  changes t o  be -0.8, -1.8, -2.0, and -4.3 
kg/ha, r e s p e c t i v e l y ,  f o r  t h i s  mature hardwood ecosystem. I n  
c o n t r a s t ,  t h e  weed s tand  l o s t  s i g n i f i c a n t l y  g r e a t e r  amounts, 
and t h e  young p i n e  and hardwood coppice watersheds showed a  
n e t  g a i n  i n  Cat+ and s i g n i f i c a n t l y  l ower  losses  than  t h e  
mature ecosystem f o r  t h e  o t h e r  t h r e e  ions .  These budgets 
show t h a t  major  a l t e r a t i o n s  t o  these  f o r e s t  ecosystems a r e  
n o t  now p roduc ing  a  s u b s t a n t i a l  o u t - f l u x  f o r  these  ca t ions .  

213. K i r b y ,  J. M e ;  Webster, J. R e ;  B e n f i e l d ,  E. F ,  The r o l e  of 
shredders i n  d e t r i t a l  dynamics o f  permanent and temporary 
streams. I n :  Fonta ine,  Thomas D., 111; B a r t e l l ,  Steven M. 
Dynamics o f  l o t i c  ecosystems, Ann Arbor,  MI: Ann Arbor 
Sc ience Pub1 i shers ; 1983: 425-435. 

It has been suggested t h a t  l e a f - s h r e d d i  ng i n s e c t s  have an 
i m p o r t a n t  r o l e  i n  breakdown o f  l e a f  d e t r i t u s  and t h e  p ro -  
d u c t i  on of p a r t i c u l a t e  o r g a n i c  m a t t e r  (POM) i n  s t  reams. Th is  
r o l e  was e v a l u a t e d  by comparing d e t r i  t a l  dynamics i n  t h r e e  
permanent and t h r e e  temporary t r i b u t a r i e s  o f  Guys Run, Rock- 
b r i d g e  County, V i r g i n i a .  I n  genera l ,  t h e  streams w i t h  f a s t e s t  
1 eaf breakdown, h i g h e s t  l ow- f  1 ow POM concent r a t i o n s ,  and 
l a r g e s t  average POM p a r t i c l e  s i z e s  were found t o  have t h e  
g r e a t e s t  shredder  and t o t a l  i n s e c t  d e n s i t i e s .  It was con- 
c l u d e d  t h a t  t h i s  i s  f u r t h e r  ev idence f o r  t h e  impor tance o f  
shredders i n  woodland streams. 

214. K n i p l i n g ,  Edward Be E f f e c t  o f  l e a f  ag ing  on wa te r  d e f i c i t -  
wa te r  p o t e n t i  a1 re1 a t i  onshi  ps o f  dogwood leaves growing i n  
two environments. P h y s i o l o y i  a P lantarum 20: 65-72; 1967. 



The re1 atlonsnips b e t ~ e e n  viater d e f i c i t  and wa te r  p o t e n t i a l  
were not the sane f o r  d o y ~ o o d  leaves o f  d i f f e r e n t  ages o r  
For  l e a v e s  o f  the sane age b u t  growing i n  d i f f e r e n t  e n v i r o n -  
ments, k i t h  l e a f  a g i n g ,  p a r t i c u l a r l y  under h i g h  l i g h t  i n t e n -  
s i t y  and dry env i  ronnental c o n d i t i o n s ,  t h e  r e l a t i o n s h i p s  
s h i f t e d  t o  progessiveiy lower water  p o t e n t i a l s  f o r  a  g i v e n  
w a t e r  d e f i c i t  , inc reased  d r y  wei ght  , decreased c e l l  - w a l l  
e l a s t i c i t y ,  and decreased osmot ic  p o t e n t i a l s .  The l a c k  o f  
constancy i n  t h e  re1 a t i o n s h i p s  reduces t h e  use fu lness  o f  
w a t e r  d e f i c i t  or r e l a r i v e  t u r g i d i t y  as an e s t i m a t o r  o f  w a t e r  
p o t e n t i a l ,  

215, Kn ip l i s tg ,  Edward 8, Measurement o f  l e a f  wa te r  p o t e n t i a l  by 
t h e  dye metirod, Ecology 48: 1038-1041; 1967, 

The dye method For measuring l e a f  water  p o t e n t i a l  i s  s imple,  
i nexpens ive ,  and s u i t a b l e  f o r  bo th  l a b o r a t o r y  and f i e l d  work. 
Leaves are immersed i n  a graded s e r i e s  o f  s o l u t i o n s ,  and t h e  
s o l u t i o n  which n e i t h e r  ga ins  n o r  l oses  water  i s  assumed t o  
have a water  p o t e n t i a l  equal t o  t h a t  o f  t h e  l e a f .  

216. Knipling, Edward B.; Kramer, Paul 14, Comparison of t h e  dye 
method w i t h  t h e  t~~errwacouy l e psychrometer f o r  measuring 1 e a f  
w a t e r  p o t e n t i  a1 s ,  P I  a n t  Physio logy 42: 1315-1320; 1967. 

The dye method f o r  measuring wa te r  p o t e n t i a l  was compared 
w i t h  t h e  thermocouple psychroweter  method and found t o  be 
u s e f u l  f o r  measuring l e a f  w a t e r  p o t e n t i a l s  o f  f o r e s t  t r e e s  
a n d  common l a b o r a t o r y  p l a n t s ,  

217, Kovner, J. b, E v a p o t r a n s p i r a t i o n  i n  f o r e s t  s tands o f  t h e  
s o u t h e r n  Appal achi an Mountai ns, B u l l  e t i  n o f  t h e  Georgia 
Academy o f  Science 15/33: 80-85; 1957, 

The au thor  p resen ts  a method o f  e s t i m a t i n g  evapo t ransp i ra -  
t i o n  by the wate r  balance equa t ion  P - KO = Ev, where P = 
p r e c i  p i  t a t  i on,  KO = s t  reamf 1 ow, and Ev = evapot  ransp i  r a t  i on, 
a n d  d i  scusses t h e  re1 a t  i o n s h i p  between es t ima ted  evapotrans-  
p i r a t i o n  and e l e v a t i o n .  

218, Kovnef-, Jacob L, Evapot ransp i ra t ion  and water  y i e l d s  f o l  1  ow- 
i n g  fores t  c u t t i n y  and  n a t u r a l  reg rowth*  Proceedi ngs, S o c i e t y  
s t  h e r i s a n  Foresters;  1956; Memphis, TN, Washington, DC: 
Society o f  Aner i  can Fcresters ; 1957: 106-110, 

The effects  on stream reg imen o f  c u t t i n g  and l a t e r  reg rowth  
o f  a hardwood forest I n  t he  southern Appalachians a r e  r e p o r t -  
ed ,  Changes i n  s ~ a n d  aensity are compared w i t h  changes i n  
s t r e a m f l c w  and  P - 23 i p r e c i p ~ t a t i o ~  minus r u n o f f ) ,  



219. Kovner, Jacob L.; Evans, Thomas C. A method f o r  d e t e r m i n i n g  
t h e  minimum d u r a t i o n  o f  watershed experiments. T ransac t ions ,  
American Geophysi c a l  Union 35: 608-612; 1954. 

A s imp le  g r a p h i c  s o l u t i o n  i s  desc r ibed  f o r  approx imat ing  t h e  
l e n g t h  o f  t ime  r e q u i r e d  t o  d e t e c t  s i g n i f i c a n t  d i  f f e r e n c e s  
between t rea tments  on exper imenta l  watersheds. 

220. Larson, N. M.; Reeves, M. A n a l y t i c a l  a n a l y s i s  o f  s o i l - m o i s -  
t u r e  and t race-con tami  nant  t r a n s p o r t .  S p r i n g f i e l d ,  VA: Na- 
t i o n a l  Technica l  I n f o r m a t i o n  Serv ice,  U.S. Department o f  
Commerce; 1976 March; Oak k i  dge Na t iona l  L a b o r a t o r y f N a t i o n a l  
Sc ience Foundat i  on/Ecology and Ana lys i  s  o f  Trace Contami nan ts  
Prograrn - 12. 180 p. 

The Darcy c o n s e r v a t i o n  equa t ion  was fo rmu la ted  f o r  s o l u t i o n  
o f  moi s t u r e  movement th rough  s o i  1. Oevel opment o f  formul  a t i  on 
and FORTRAN imp lementa t ion  a r e  given. Computed o u t f l o w  - 
versus t ime  cu rve  was compared w i t h  exper imen ta l  da ta  from 
Coweeta S o i l  Model I 1 1  and p rev ious  s i m u l a t i o n  by f i n i t e  
element technique.  

221. Lewis, C l i f f o r d  E.; Harshbarger,  Thomas J. Shrub and herba- 
ceous v e g e t a t i o n  a f t e r  20 y e a r s  o f  p r e s c r i b e d  b u r n i n g  i n  t h e  
South Caro l  -i na Coasta l  P I  a i  n. Journal  o f  Range Management 
29: 13-18; 1976. 

Twenty y e a r s  o f  p r e s c r i b e d  b u r n i n g  a t  d i f f e r e n t  seasons and 
d i f f e r e n t  f requenc ies  a l t e r e d  t h e  c o n d i t i o n  o f  shrub and 
herbaceous v e g e t a t i o n  i n  t h e  South C a r o l i n a  Lower Coastal  
P l a i n .  The s i x  t rea tments  were annual w i n t e r ,  annual summer, 
p e r i o d i c  w i n t e r ,  p e r i o d i c  summer, and b i e n n i  a1 summer burn-  
i n g ,  and a  no-burn c o n t r o l .  Ground cover  i n c r e a s e d  w i t h  most 
b u r n i n g  t reatments, and herbage y i e l d s  i ncreased w i t h  a1 1  
t rea tments .  Annual summer b u r n i n g  e l i m i n a t e d  most shrubs b u t  
p e r i  od i  c  summer, annual , and p e r i  od i  c  w i  n t e r  t rea tments  d i d  
n o t .  The number and d e n s i t y  o f  herbaceous spec ies inc reased  
w i t h  burn ing,  e s p e c i a l l y  on t h e  annual and b i e n n i a l  summer 
t rea tments .  Most o f  these changes appear b e n e f i c i a l  f o r  w i l d -  
1 i f e  o r  graz ing.  

222, Lieberman, J. A,; Fletcher,  P, W e  F u r t h e r  s t u d i e s  o f  t h e  
ba lanced water  c y c l e  on exper imenta l  watersheds. Transac- 
t i o n s ,  Ameri can Geophysical Union 28: 421-424; 1947. 

M a i n t a i n i n g  a  c h r o n o l o g i c a l  account o r  ba lance o f  t h e  com- 
ponents o f  t h e  water  resource on a watershed i s  f r e q u e n t l y  
v a l u a b l e  i n  hydro logy  s t u d i e s .  I n  t h i s  paper, a  t i n e  p e r i o d  
f o r  s t u d y i n g  t h i s  ba lance i s  desc r ibed :  t h e  p e r i o d  between 



t h e  t imes  o f  maximum watershed s to rage  a t  t h e  end o f  each 
dormant season. Changes i n  ground-water s t o r a g e  a r e  thus  
t a k e n  i n t o  account,  and, by choosing t h e  b e g i n n i n g  and end- 
i n g  p o i n t s  o f  t h e  y e a r  a t  t imes  of f i e l d  c a p a c i t y ,  changes 
i n  water  s to rage  i n  t h e  s o i  1 mass a re  min imized.  

223. Lieberman, J, A,; Hoover, M. D, The e f f e c t  o f  u n c o n t r o l l e d  
l o g g i n g  on stream t u r b i d i t y .  h a t e r  and Sewage Works 95(7) :  
255-258; 1948, 

The e f f e c t s  o f  t h e  u n r e s t r i c t e d  l o g g i n g  o f  Watershed 1U a t  
Coweeta on so i  1 e r o s i o n  and s t ream t u r b i d i t y  a r e  repor ted .  
The au thors  s t r e s s  t h e  need f o r  improvements i n  t h e  design, 
l o c a t i o n ,  and maintenance of roads and i n  l o g g i  ng methods. 

224. Lieberman, J. A,; Hoover, M. D. P r o t e c t i n g  qua1 i t y  o f  s t ream 
f l o w  by b e t t e r  l ogg ing .  Southern Lumberman 177(2225): 
236-240; 1948. 

The au thors  r e p o r t  on t h e  r e s u l t s  o f  u n r e s t r i c t e d  l o g g i n g  on 
Watershed 10 a t  Coweeta and p resen t  suggest ions f o r  road 
1 o c a t i  on and maintenance and l o g g i  ng p r a c t i c e s  which w i  11 
p r o t e c t  t h e  s o i l  and wa te r  resource. 

225, Lieberman, 3,  A.; Hoover, M e  D, Stream-f low frequency 
changes on Coweeta exper imen ta l  watersheds. Transact ions,  
American Geophysical Union 32: 73-76; 1951. 

Frequency d i s t r i b u t i o n  curves o f  mean d a i l y  d i scharge  f rom 
t r e a t e d  and c o n t r o l  watersheds a t  Coweeta a r e  compared f o r  
t h e  p r i o r -  and pos t - t rea tment  pe r iods .  Conclus ions a re  drawn 
about t h e  e f f e c t  o f  t h e  t rea tments  on t h e  regimen o f  da i  l y  
s t  reamf 1 ow and about t h e  p r a c t  i c a b i  1  i t y  o f  u s i  ng f requency 
d i  s t r i  b u t i o n  curves t o  show st reamf low changes brought  about 
by exper imenta l  l a n d  use t reatments .  

226. Lieberman, Joseph A. Water resource  and watershed management 
research  i n  t h e  Southeast.  American Waterworks A s s o c i a t i o n  
Journa l  39(5) :  443-454; 1947. 

The f a c i  1  i t i e s ,  research program, and research  f i n d i n g s  a t  
Coweeta Hydro1 og i  c  Labora to ry  a re  reviewed. 

227. Lindberg, E,; Turner, R. ;  Lovett ,  M e  Mechanisms o f  t h e  f l u x  
o f  a c i d i c  compounds and heavy meta ls  o n t o  r e c e p t o r s  i n  t h e  
e n v i  ronment. I n  : Ac id  p r e c i p i t a t i o n  - o r i  g i n s  and e f f e c t s  : 
VDI - B e r i c h t e  500; 1983 June 7-9; Lindau, West Germany. 
Dussel d o r f ,  West Germany: Ver l  ag des Vere ins Deutscher 
Ingen ieu re ;  1983: 165-171, 



The authors r e p o r t  r e s u l t s  o f  i n v e s t i g a t i o n s  o f  dry and wet 
atmospheric d e p o s i t i o n  o f  H, Cd, Mn, Pb, and Zn t o  severa l  
f o r e s t e d  areas i n  t h e  Eastern Un i ted  S ta tes  i n c l u d i n g  
Coweeta. The d r y  d e p o s i t i o n  o f  s o l u b l e  meta ls  on l e a f  su r -  
faces was found t o  be s i g n i f i c a n t .  T h e i r  i n t e r a c t i o n  w i t h  
p r e c i  p i  t a t  i on inc reases  concent r a t  i ons, whi ch may augment 
t h e i r  p h y s i o l o g i c a l  e f f e c t s ,  p a r t i c u l a r l y  d u r i n g  per iods  o f  
1  i g h t  p r e c i p i t a t i o n .  

228. Lindberg, S. E.; Turner, R e  R ,  Trace meta ls  i n  r a i n  a t  
f o r e s t e d  s i t e s  i n  t h e  Eastern Un i ted  S t a t e s -  In:  Proceedings 
o f  t h e  i n t e r n a t i o n a l  conference on heavy meta ls  i n  t h e  e n v i -  
ronment; 1983 September 6-9; Heidelberg,  West Germany, Edin-  
burgh, Scot1 and: CEP Consul tants ,  Ltd., 1383: 107-114, 

P r e c i p i t a t i o n  was c o l l e c t e d  i n t e r m i t t e n t l y  between 1975 and 
1982 as w e t f a l l - o n l y  a t  four  f o r e s t e d  s i t e s  i n  t h e  South- 
e a s t e r n  Un i ted  S ta tes  and analyzed For Cd, Mn, Pb, and Zn. 
Mean concen t ra t ions  a t  these r u r a l  s i t e s  were low. S i g n i f i -  
can t  ternporal and s p a t i a l  t rends  were observed: a l l  metal 
concen t ra t ions  were h i g h e r  d u r i n g  warm weather per iods ;  con- 
c e n t r a t i o n s  o f  Cd and Pb decreased f rom 1976-1977 t o  1980- 
1982; and f o r  t h i s  l a t e r  p e r i o d  Cd and Pb a l s o  e x h i b i t e d  
s i g n i f i c a n t  d i  f f e r e n c e s  i n  c o n c e n t r a t i o n  among s i t e s .  
Manganese exhi  b i  t e d  no s i  gn i  f i cant  t rends .  Metal concen- 
t r a t i o n s  i n  r a i n  a r e  n e g a t i v e l y  c o r r e l a t e d  w i t h  r a i n f a l  I 
amount. We e s t  irnate t h a t  i n-c l  oud aerosol  scavengi ng domi - 
nates t h e  long- term t o t a l  wet d e p o s i t i o n  of these elements, 
b u t  i t  i s  more impor tan t  f o r  Pb than  f o r  Cd and Mn, 

229. McMinn, Jane W e ;  Hewlett, John D. F i r s t - y e a r  y i e l d  inc rease  
a f t e r  f o r e s t  c u t t i n g :  an a l t e r n a t i v e  model. Journal  o f  For-  
e s t r y  73(10) : 654-655; 1975. 

Ana lys is  o f  t h e  b i o l o g i c  and hydro1 o g i c  processes suggests a 
more l o g i c a l  and general n o n l i n e a r  model than t h e  s imple 
l i n e a r  one p r e v i o u s l y  used. P r e d i c t i o n s  o f  water y i e l d  i n -  
crease based on t h e  a l t e r n a t i v e  model agree w i t h  those o f  
t h e  e a r l i e r  model f o r  heavy reduc t ions  i n  s tand dens i t y ,  bu t  
a r e  a l s o  fo rced  t o  be non-negative f o r  1 ighc  reduc t ions  i n  
s tand  dens i t y .  

230, McSwain, Michael R e  Base l ine  l e v e l s  and seasonal v a r i a t i o n s  
o f  e n t e r i  c  b a c t e r i a  i n  01 i g o t r o p h i c  streams. In :  C o r r e l  1 , 
David L,, ed. Watershed research i n  eas te rn  Nor th America: a 
workshop t o  compare r e s u l t s ;  1977 February 28 - March 3; 
Edgewater, ND. Edgewater, MD: Smithsonian I n s t i t u t i o n ;  1977: 
555-578. 



N a t u r a l l y  o c c u r r i n g  p o p u l a t i o n s  o f  e n t e r i c  b a c t e r i a  f l u c t u -  
a t e d  seasonally and d i u r n a l l y  i n  m u n t a i n  streams, Measure- 
ments o f  e n t e r i c  b a c t e r i a  were c o r r e l a t e d  w i t h  stream t u r -  
b i d i t i e s  and stream temperatures.  Data suggested t h a t  sea- 
sonal c y c l e s  were caused by m d l t i p l  i c a t i o n  o f  e n t e r i c  b a c t e r i a  
i n bot tom sediments and t h a t  m u l t i p l  i c a t i o n  was r e g u l a t e d  by 
s t ream temperatures,  E leva ted  l e v e l s  o f  t o t a l  and f e c a l  c o l i  - 
forms d u r i n g  storms appeared more r e l a t e d  t o  bo t tom sediment 
d i s t u r b a n c e s  than t o  streambank f l u s h i n g *  I n  c o n t r a s t ,  i n -  
creases i n  feca l  s t rep tococcus  counts  d u r i n g  storms appeared 
more r e l a t e d  t o  t h e  washing o f  overhanging s t ream v e g e t a t i o n  
and streambank f l u s h i  ng. 

231, McSwain, Michael R e ;  Swank, Wayne T, F l u c t u a t i o n s  i n  n a t u r a l -  
l y  o c c u r r i n g  p o p u l a t i o n s  o f  e n t e r i c  b a c t e r i a  i n  o l i  g o t r o p h i c  
streams of western Nor th  C a r o l i n a ,  Res, Note SE-158, Ashe- 
v i  l l e ,  NC: U,S, Department o f  A g r i c u l t u r e ,  F o r e s t  Serv ice,  
Southeastern Fores t  Experiment S t a t i o n ;  1977. 12 p, 

J n  m u n t a i  n  streams o f  western Nor th  Caro l ina ,  n a t u r a l l y  
o c c u r r i n g  p o p u l a t i o n s  o f  e n t e r i c  b a c t e r i a  f l u c t u a t e d  season- 
a l l y  and d i u r n a l l y .  Seasonal f l u c t u a t i o n s  i n  t o t a l  c o l i f o r m s  
and feca l  cot i f o r m s  were a p p a r e n t l y  r e g u l a t e d  by water  tem- 
p e r a t u r e ,  D i u r n a l  f l u c t u a t i o n s  i n  t o t 2 1  c o l  i f o r m s  were i n -  
versely r e l a t e d  t o  d a i l y  c y c l e s  i n  s t reamf low.  To ta l  and 
f e c a l  c o l  i forms and f e c a l  s t r e p t o c o c c i  peaked d u r i  ng storm- 
f l o w s ,  These f l u c t u a t i o n s  comp l i ca te  t h e  assessment o f  wa te r  
q u a l i t y  and s h ~ u l d  be cons ide red  i n  designs f o r  stream 
sarnpl i rig. 

232- McSwain. Michael R e ;  Watrous, Russel J.; Douglass. James E .  
Improved methyl thymol b l u e  procedure f o r  automated s u l f a t e  
determi  na t ion ,  A n a l y t i c a l  Chemi s t r y  46: 1329-1331; 1974, 

U e s c r i  bes a methyl thymol b l u e  procedure which inc reases  t h e  
s e n s i t i v i t y  o f  s u l f a t e  de te rm ina t ions  u s i n g  automated eyu ip -  
rerent. 

233- Malas, Diane M e ;  Wallace, J. Bruce. S t r a t e g i e s  f o r  c o e x i s t -  
ence i n  t h r e e  spec ies o f  n e t - s p i n n i n g  caddi s f 1  i e s  (T r i chop-  
t e r a )  i n  second o r d e r  southern Appalach ian streams. Ganadi- 
a n  Jcurna l  o f  Zoology 55: 1829-1840; 1977, 

Three s p e c i e s  of n e t - s p i n n i  ng cadd i  s f 1  i e s ,  Parapsyche cardis, 
Dip'ectrond mcdesta  , and Dolophiindes d i s t  inetus were s t u d i  ed, 
L a r v a e  of Do~o~hllodes a r e  found a t  the fcwest c u r r e n t  ve foc -  
 ties f o l l o w e d  by Dipiec t rona ,  then Paragsgehe, w h i c h  p r e f e r  
t ne h i g h e r  veS oci  t i  es Parapsyche  l arvae are mast abundant 



on upper sur faces of stones w h i l e  Diplectrcna and Dologhi- 
lodes a r e  found p r i m a r i l y  on unders ides o f  stoqes, These 
d i s t r i b u t i o n  p a t t e r n s  a r e  p robab ly  r e l a t e d  t o  capture  ne t  
mesh dimensions which d i f f e r  g r e a t l y  f o r  t h e  t h r e e  spec ies,  
Parapsyche  hav ing  t h e  1 a r g e s t  and Dolophilodes t h e  small e s t  
meshes, There a re  l a r g e  d i  f f e r e n c e s  between mesh openi ny 
s i z e s  o f  l a s t - i  n s t a r  Dolophilodes and f i  r s t -  and  second- ins ta r  
D i p l e c t r o n a  l a r v a e .  However, based on mean p a r t i c l e  s ine  
measurements o f  f o r e y u t  contents ,  t h e r e  i s  no C ~ s r e S ~ O n d l n y  
gap i n  t h e  spectrum of p a r t i c l e  s i z e s  used For  food. D i e t a r y  
compos i t i on  a l s o  v a r i e d  between spec ies.  Parapsyche consumed 
p r i m a r i l y  animal m a t e r i a l .  F ine  p a r t i c u l a t e  d e t r i t u s  composed 
o v e r  95 percen t  o f  Do.Zophiiodes gu t  con ten ts  and Diplectrona 
consumed mos t l y  vascu la r  p l a n t  and d e t r i t u s  fragments i n  l a t e  
i n s t a r s  and f i n e  p a r t i c u l a t e  d e t r i t u s  i n  e a r l y  i n s t a r s .  

234. March, W i l l i a m  J.; Wallace, James R.; S w i f t ,  L l o y d  W e ,  Jr. 
An i n v e s t i g a t i o n  i n t o  t h e  e f f e c t  o f  s torm t y p e  on p r e c i p i -  
t a t i o n  i n  a smal l  mountain watershed, Water Resources Re- 
search  15: 298-304; 1979. 

A s e t  o f  r e g r e s s i o n  equa t ions  r e l a t i n g  s to rm r a i n f ? l  depth 
t o  watershed topography and s to rm t y p e  was d e r i v e d  f o r  the 
h i  yh -dens i t y  p r e c i p i t a t i o n  network a t  Coweeta Q d r o l o y i  c 
Labora to ry .  The most general e q ~ a t  i on p r e d i  c t e d  stom amounts 
f o r  an independent t e s t  group o f  gages w i t h  an average e r r o r  
o f  0.38 crn (0.15 inches) .  P r e d i c t i o n s  f o r  " i h e  a i  r-rnass o r  
thunders to rm t y p e  had t h e  g r e a t e s t  e r r o r s .  The dependent 
v a r i a b l e  was t h e  r a t i o  o f  r a i n f a l l  a t  each gage s i t e  t o  r a i n -  
f a 1  l a t  a base gage. P r e d i c t i v e  v a r i a b l e s  were topograph ic  
slope, aspect,  ground e l e v a t i o n  a t  t h e  gage s i t e ,  and 
smoothed e l e v a t i o n ,  

2 3 5 ,  Mayack, David T,; Bush, Parsha l l ,  B,; Neary, Dan ie l  G.;  
Douglass, James E ,  Impact o f  hexazinone on i n v e r t e b r a t e s  
a f t e r  appl i c a t i  on t o  f o r e s t e d  watersheds, Arch i  ves o f  Envi - 
ronrnental Contami n a t  i on and Toxi c o l  ogy b l :  209-227; 1982, 

The impact o f  t h e  h e r b i c i d e ,  hexazinone, was assessed on 
a q u a t i c  macrophytes, a q u a t i c  and t e r r e s t r i  a1 i n v e r t e s r a t e  
c,>rlmuni t i e s  w i t h i n  f o r e s t e d  watersheds i n t h e  Georgia P i  ed- 
r icnt,  Four watersheds were t r e a t e d  and subsequenuly monitored 
f o r  8 months. Residue l e v e l s  i n  t e r r e s t r i a l  i n v e r t e b r a t e s  
wpre a maximum o f  two o rders  o f  magnitude g r e a t e r  than  corn- 
$ a r a b l e  l e v e l s  (0.01 t o  0.18 p lm)  found i n  f o r e s t  f l o o r  ma- 
t e r i a l .  Aqua t i c  organisms i n  a second-order p e r e n n i a l  s t ream 
were exposed t o  i n t e r m i t t e n t  c o n c e n t r a t i o n s  o f  hexaz i  pone (6 
t o  44 p /b ) ,  Hexazinone res idues  were general ly n o t  detected 
( ~ 0 ~ 1  p/m) i n  a q u a t i c  i n v e r t e b r a t e s  and macrophytes. No 



aa jo r  a l t e r a t i o n s  I n  species compos i t i on  o r  d i v e r s i t y  were 
d e t e c t e d  i n  t h e  a q u a t i c  macroi n v e r t e b r a t e  cornmuni t y  . 

235,  Meginnis ,  H, 6, I n c r e a s i n g  water  y i e l d s  by c u t t i n g  f o r e s t  
v e g e t a t i o n ,  In : Wood1 ands and w a t e r - l y s i m e t e r s  : Symposium, 
international Union o f  Geodesy and Geophysi cs. I n t e r n a t i o n a l  
A s s o c i a t i o n  of S c i e ~ t i  f i c  Hydro logy;  1959 September 8-13; 
Hannoversch-Kunden, Germany, Pub1 i c a t  i on 48. Gerdbruyge, 
Be1 giun: i n t e r n a t i o n a l  A s s o c i a t i o ~  o f  S c i e n t i f i c  Hydro logy;  
1959: 59-68, 

The a u t h o r  discusses volume and t i m i n g  o f  y i e l d  inc reases  
produced by c l e a r c u t t i n g  w i t h  annual c u t t i n g  o f  regrowth, 
c l e a r c u t t i n g  w i t h  coppice reg rowth  a l lowed,  and c l e a r c u t t i n g  
o f  unders to ry  vege ta t ion .  Oespi t e  i n d i c a t i o n s  a f f o r d e d  by 
t h e s e  expersments, a more compl e t e  know1 edge o f  water  r e q u i  r e -  
v e ~ t s  o f  cover  and o f  pl  a n t - s o i  1 - c l i m a t i c  f a c t o r s  which 
govern e v a p o t r a n s p i r a t i o n  i s  r e q u i  r e d  b e f o r e  y i e l d  inc reases  
caused by cover  man ipu la t ions  can be p r e d i c t e d  accura te l y .  

237, Megi nnis, H ,  G,  Watershed management research--chal  1 engi ny 
career f o r  young s c i e n t i s t s ,  Ames F o r e s t e r  47: 20-24; 1950. 

The au thor  out1 i n e s  p resen t  knowledge i n  t h e  f i e l d  o f  wa te r -  
shed management, needs f o r  f u r t h e r  research,  and oppor tun i  - 
t i e s  f o r  s p e c i a l i s t s  i n  many d i s c i p l i n e s  who [n ight  wish t o  
e n t e r  t h i s  f i e l d .  

538,  Merrick, E l l i o t  f,; Johnson, E. A. Mountain water ,  American 
F o r e s r s  58(10) :  3f.l-32, 38; 1952. 

Ubjectdves o f  t h e  research  program a t  Coweeta and s t u d i e s  o f  
s t r e a m  temperature and i n t e r c e p t i o n  a r e  b r i e f l y  discussed. 

239, M e r r i t t ,  R ichard  W e ;  Wallace, J ,  Bruce, F i  l t e r - f e e d i n g  
i n s e c t s ,  S e i e n t i  f i c  American 244(4): 132-136, 141-142, 144; 
2981, 

T h i s  a r t i c l e  d iscusses t h e  v a r i e t y  o f  mechanisms t h a t  f i l -  
ter-feeding i n s e c t  l a r v a e  employ t o  cap tu re  and i n g e s t  t h e i r  
food. These l a r v a e  u t i l i z e  o r g a n i c  m a t e r i a l  which would o t h -  
erwS se be t ranspor ted  downstream, p1 a y i n g  an i m p o r t a n t  r o l e  
i n  t h e  p r o c e s s i v y  and s to rage  of o rgan ic  g a t e r i a l  i n  stream 
ecory  stems. 

240, Heyer, Judy L,; Johnson, Caro l .  The i n f l u e n c e  o f  e l e v a t e d  
n i  t r a t e  concent r a t  i cn on r a t e  o f  l e a f  decomposi t i  on i n  a 
s t r eam,  Freshwater B i o l o ~  13: 177-283; 1983, 



L e a f  decomposi t ion was compared i n  two Goweeta s t reams,  m e  
d r a i n i n g  an u n d i s t u r b e d  hardwood watershed (18) acd  one 
d r a i n i n g  a s ~ c c e s s ~ o n a i  watershed (6) subjec t  t o  an insect  
ou tb reak ,  The success iona l  watershed had elevated nitrate 
c o n c e n t r a t i o n s  i n  t h e  streamwater,  Both b lack  l o c u s t  ( ~ o b i n i a  
pseudo-acacia ) and sweet bi  r c h  f ~ e t u l a  l en ta  ) 1 eaf 1 i tt e r  
decomposed 2,8 t imes  more r a p i d l y  i n  t h e  s t ream w i t h  h i g h  
n i t  r a t e  c o n c e n t r a t i o n s  , The more r a p i d  decay r a t e s  appeared 
t o  be p a r t l y  due t o  a c c e l e r a t e d  m i c r o b i a l  p rocess ing  i n  r e -  
sponse t o  n i t  r a t e  enrichment,  because mi c r o b i  a l  biomass (as 
ATP)  was h i  gher i n t h e  n i t  r a t e - e n r i  ched s t  ream. h i t  rogen and 
phosphorus c o n t e n t  o f  t h e  l i t t e r  a t  the same s ta le  af decay 
was t h e  same i n  t h e  two s t reams* 

241. Meyer, Judy L , ;  O'Hsp, Joe, Lea f -sh redd ing  i n s e c t s  as a 
source o f  d i s s o l v e d  o r g a n i c  carbon i n  a  headwater stream, 
American Mid1 and N a t u r a l i s t  109: 175-183; 1983, 

We i n v e s t i g a t e d  t h e  impor tance o f  l e a f - s h r e b d i  ng i n s e c t s  as 
genera to rs  o f  d i s s o l v e d  o r g d n i c  carbon (DOC) i n  a headwater 
s t  ream, We f e d  t h r e e  common shredders (peltoperla marid, 
Pteronareys scotti, and T f p u i a  spp. ) n a t u r a l  l y  condi t I oned 
leaves  and measured t h e  r a t e s  a t  which they  generated DOC. 
Rates ranged f rom 0 - 2  t o  160 p g  C-mg AFUW-Ld-\ and 662 p e r -  
c e n t  o f  t h i s  v a r i a t i o n  c o u l d  be e x p l a i n e d  by organism weight .  
Less than  10 percen t  o f  DOC generated was produced by rnechan- 
i ca1 breakup o f  t h e  1 eaves. DOC generated was predomi nan t  l y  
o f  h i g h  (>I0000 d a l  t o n s )  rnolecuf a r  wei ght,  DOG re leased  by 
shredders i s  a  p o t e n t i a l l y  s i g n i f i c a n t  source o f  DOC i n  head- 
wa te r  streams d u r i n g  low f l ow,  Shredder f e e d i n g  i s  poten-  
t i a l l y  as i m p o r t a n t  a  source of DOC i n  sma l l  streams as 
l e a c h i n g  o f  l e a f  l i t t e r ,  

242. Meyes, Judy L , ;  Tade, Cathy M. The e f f e c t s  o f  watershed d i s -  
tu rbance  on d i  s s o l  ved o r g a n i c  carbon dynamics o f  a  stream. 
Ecology 64: 33-44; 1983, 

The response s f  a  stream ecosystem t o  watershed d is tu rbance  
was i n v e s t i g a t e d  by comparing budgets o f  DOC f o r  a  s t ream 
d r a i n i n g  an u n d i s t u r b e d  watershed w i t h  a stream d r a i n i n g  a  
watershed c l e a r c u t  2 years  p r e v i o u s l y ,  Both streams had 
e l e v a t e d  DOC c o n c e n t r a t i o n  d u r i n g  storms. I n  t h e  dndi s tu rbed  
stream, DOC c o n c e n t r a t i o n  inc reased  from seep t o  w e i r  d u r i n g  
t h e  growing seasorl. DUG c o n c e n t r a t i o n  and annual export f r o m  
t h e  c l e a r c u t  watershed was less (3,8 - l l e J  k y / h a )  t h s n  
from t h e  re fe rence  (14,S - 15.1 k g j h a ) .  Lower expor t  was 
p a r t l y  due t o  reduced DOC i n p u t s  from throuc$fa l l  ana leach- 
i n g  l i t t e r ,  out most i m p o r t a n t l y  t o  l o w e r  3OC inputs I n  s b b -  
s u r f a c e  w a t e r  and less i n -s t ream generatJon o f  DUG, The r a t e  



o f  recovery o f  t h i s  stream f rom d i s t u r b a n c e  i s  dependent on 
t h e  r a t e  a t  which t h e  t e r r e s t r i a l  system recovers.  

243, M i t c h e l l ,  John E,;  blaide, Jack B,; Todd, Robert L a  A p r e l i m -  
i nary  compartment model o f  t h e  n i t r o g e n  c y c l  e  i n  a  deciduous 
f o r e s t  ecosystem. I n :  Howell ,  F, G.; Gentry, J .  8 . ;  Smith, 
M. W,, eds. Mi n e r a l  c y c l i n g  i n  sou theas te rn  ecosystems: 
E n e r w  Research and Devel opment Admi n i  s t  r a t i o n  Symposi um 
S e r i e s  (Conf - 740513); 1974 May 1-3; Augusta, GA. Spr ing-  
f i e l d ,  VA:  Na t iona l  Technica l  I n f o r m a t i o n  Serv i ce ;  1975: 
41-52!, 

A compartment model o f  n i t r o g e n  s to rage  and t r a n s f e r  i n  a  
mature hardwood f o r e s t  a t  Goweeta Hydro1 o g i  c  Labora to ry  i s  
d e s c r i b e d  and discussed, Most o f  t h e  n i t r o g e n  i n  t h i s  eco- 
system i s  l o c a l i z e d  i n  l a r g e  s to rage  compartments t h a t  t u r n  
over  s low ly ,  Over 8U percen t  of t h e  t o t a l  n i t r o y e n  i s  i n  
s o i l  o r g a n i c  mat te r ,  w i t h  about 11 percen t  i n  vege ta t ion ,  3  
p e r c e n t  i n  l i t t e r ,  Y percen t  i n  microbes, and 2 pe rcen t  i n  
f r e e  s o i l  pools .  Uptake o f  n i t r o g e n  i s  es t ima ted  t o  be 141.6 
k g  ha"' y e a r - ' ,  of which about 10 percen t  i s  r e t a i n e d  w i t h i n  
t h e  vege ta t ion .  A  q u a n t i t a t i v e l y  l a r g e  pool  o f  n i t r o g e n  i s  
shown t o  r e c y c l e  a n n u a l l y  w i t h i n  p l a n t s .  C a l c u l a t i o n s  sug- 
g e s t  t h a t  l i t t e r  i n p u t s  t o  s o i l  o rgan ic  p o o l s  a r e  dominated 
by be1 owground m a t e r i  a1 , especi a1 ly smal l  r o o t s  and mycor- 
r k i z a e .  I n  t h e  so i  1 a v a i l a b l e  n i t r o g e n  seems t o  be r a p i d . 1 ~  
inmobf l i z e d  by s o i  T b i o t a  o r  taken  up by t h e  root--mycor- 
r h i z a e  complex, w i t h  very  l i t t l e  n i t r o g e n  be ing  l o s t  f rom 
t h e  system i n  s t ream water  o r  v i a  d e n i t r i f i c a t i o n .  The p i c -  
t u r e  t h a t  emerges from t h i s  s tudy i s  t h a t  o f  a  dynamic cy-  
c l e  i n  which n i t r o g e n  i s  e f f i c i e n t l y  r e t a i n e d  and r e c y c l e d  
w i t h i n  t h e  ecosystem, 

244, Monk, Carl D, N u t r i e n t  l osses  i n  p a r t i c u l a t e  fo rm as w e i r  
pond sediments f rom f o u r  u n i t  watersheds i n  t h e  southern 
Appalachians, i n :  Howel l ,  F. G.; Gentry, J. B.; Smfth, M. 
H , ,  eds. M i n e r a l  c y c l i n g  i n  sou theas te rn  ecosystems: Energy 
Research and Development Admi n i  s t r a t i o n  Symposium Ser ies 
(Conf - 740513); 1974 May 1-3; Augusta, GA. S p r i n g f i e l d ,  VA: 
N a t i o n a l  Technica l  I n f o r m a t i o n  Serv ice;  1975: 862-867. 

Wei r-pond sedirnents were c o l  1 ec ted  a t  3-month i n t e r v a l s  f o r  
a p e r i o d  o f  2 y e a r s  f rom fou r  watersheds w i t h  c o n t r a s t i n g  
vege ta t ion ,  Annual sediment l osses  f o r  t h e  f o u r  watersheds 
were 283 k y / h a  f rom t h e  coppice hardwoods, 176 kg/ha f rom 
the  o l d  f i e l d ,  76 kg/ha f rom t h e  p i n e  p l a n t a t i o n ,  and 30 
k y i h a  from t h e  n a t u r e  hardwoods. Greater  l osses  occur red  
d u r i n g  t h e  w i n t e r  season. The compos i t i on  o f  t h e  sediments 
From t h e  o l d  f i e i d ,  coppice hardwoods, and p i n e  p l a n t a t i o n s  



were s imi  1 ar .  N u t r i e n t  c o n c e n t r a t i o n s  v a r i e d  f rom watershed 
t o  watershed and i n  some ins tances  seasona l l y .  N u t r i e n t  l o s s  
as weir-pond sediments accounts f o r  no more thao 1 percen t  
o f  t h e  t o t a l  l oss .  

245. Monk, C a r l  D. Species and area r e l a t i o n s h i p s  i n  t h e  eas te rn  
dec i  duous f o r e s t .  Journa l  of the  E l  i sha Mi t c h e l  1  Science 
S o c i e t y  87: 227-230; 1971. 

The species cu rve  d e r i v e d  from data w i t h i n  t h e  Eastern Decid-  
uous Fores t  i s  a  three-component curve. 

Species and area a r e  l i n e a r l y  r e l a t e d  t o  areas between 
1U2 t o  1u6 sq. km w i t h  a  s lope  o f  approx imate ly  0.25. The 
model t h a t  y i v e s  t h e  best  f i t  i s  a  sirnple l o g - l o g  r e g r e s s i o n  
equat ion.  I n  l a r g e  cont iguous c o n t i n e n t a l  s i t e s ,  area i s  a  
b e t t e r  e s t i m a t o r  o f  t h e  number o f  spec ies than  maxirtlum e l e -  
v a t i o n  o r  e l e v a t i o n  range. Since e l e v a t i o n  and area a re  
h i g h l y  c o r r e l a t e d ,  i n c l u d i n g  both i n  m u l t i p l e  r e g r e s s i o n  
models does n o t  improve t h e  p r e d i c t i o n  o f  number o f  species. 

246. Monk, C. D.; Cross ley,  D. A,,  Jr.; Todd, R. L,; Swank, W e  T.; 
Waide, J. Be ;  Webster, J .  R. An overv iew of n u t r i e n t  c y c l i n g  
research  a t  Coweeta Hydro1 og i  c  Laboratory .  I n  : C o r r e l  1  , 
David L., ed. Watershed research i n  e a s t e r n  Nor th  America: a  
workshop t o  compare r e s u l t s ;  1977 February 28 - March 3; 
Edgewater, MU, Edgewater, MD: Stni thsonian I n s t i t u t i o n ;  1977: 
35-50. 

A  research program a t  t h e  Coweeta H y d r o l o g i c  Labora to ry ,  
Nor th  Caro l  i na ,  i s  i n v e s t i g a t i n g  e f f e c t s  o f  man ipu la t ions  on 
n u t r i e n t  c y c l i n g  and p r o d u c t i v i t y  o f  f o r e s t e d  watersheds. 
The exper imenta l  approach i s  t o  e x p l a i n  whole ecosystem be- 
h a v i o r ,  as revea led  by watershed n u t r i e n t  and wa te r  budgets, 
by re fe rence  t o  i n t e r n a l  ecosystem processes. Th is  r e p o r t  
desc r ibes  t h e  general scope of t h e  research  a t  process l e v e l s ,  
and re1 a tes  dynamics o f  i n t e r n a l  processes t o  ecosysten~ l e v e l  
response. The research  i s  organized around a  general theory  
o f  ecosystem r e l a t i v e  s t a b i  1 i t y ,  based on t h e  complementary 
aspects  o f  r e s i s t a n c e  t o  d i s tu rbance  and r e s i l  i e n c e  f o l  l o w i n g  
d is tu rbance .  

247, Moore, A l l e n ;  Swank, Wayne T. A model o f  wa te r  con ten t  and 
evapora t ion  f o r  hardwood l e a f  l i t t e r .  I n :  Howel l ,  F. G.; 
Gentry, J. B.; Smith, M. H., eds. M inera l  c y c l i n g  i n  south-  
eas te rn  ecosystems : EKUA Symposi um Ser ies  (Conf - 740513) ; 
1974 May 1-3; Augusta, GA. S p r i n g f i e l d ,  VA: R a t i o n a l  Techni - 
ca1 In fo r tna t i  on Serv i ce ;  1975: 58-69. 



A p r e d i c t i v e  model o f  water  con ten t  and e v a p o r a t i v e  l o s s e s  
i n  t h e  l i t t e r  o f  a  mixed deciduous f o r e s t  i s  presented. The 
model uses r e a d i l y  o b t a i n a b l e  da ta  on t o t a l  d a i l y  incoming 
s o l a r  r a d i a t i o n ,  r a i  n f a l l  , mean dayt ime temperature,  and 
mean dayt ime re1 a t  i ve humi d i  t y  . The model a1 so r e q u i  r e s  d a t a  
on s i t e  l a t i t u d e ,  s lope  and aspect ;  i n i t i a l  l i t t e r  accumula- 
t i o n ;  annual q u a n t i t y  and t i m i n g  o f  l e a f  f a l l ;  and t ransmis -  
s i o n  o f  s o l a r  r a d i a t i o n  th rough  t h e  canopy. The model i n c o r -  
p o r a t e s  t h r o u g h f a l l  and 1  i t t e r  decay f u n c t i o n s .  Model p e r -  
formance was t e s t e d  a g a i n s t  independent da ta  c o l l e c t e d  over  
8- t o  11-day p e r i o d s  i n  summer and w i n t e r  seasons and agreed 
w i t h i n  13 percen t  o f  es t ima ted  evaporat ion.  D a i l y  va lues o f  
1 i t t e r  water  con ten t  were u s u a l l y  w i t h i n  t h e  e r r o r  l i m i t s  o f  
exper imen ta l  data. P r e d i c t e d  evapora t ion  and 1  i t t e r  wa te r  
c o n t e n t  over  an 80-day p e r i o d  a l s o  showed good agreement 
w i t h  exper imen ta l  data. 

248. M u e l l e r ,  E. A.; Sims, A. L. Raindrop d i s t i b u t i o n s  a t  Frank-  
1  i n ,  Nor th  Caro l ina .  Tech. Kep. EGOM-02071-KR3. F o r t  Mon- 
mouth, NJ: U.S. Army E l e c t r o n i c  Command, Atmospheric Sciences 
Labora to ry ;  1967. 165 p. 

Ka i  nd rop-s i ze  d i s t r i b u t i o n s  a re  p resen ted  i n  a  t a b u l a r  f o r m  
f o r  4,742 samples o f  one cub ic  meter each. These were o b t a i n e d  
f r o m  a  drop camera near F r a n k l i n ,  N.C., d u r i n g  t h e  p e r i o d  o f  
December 21, 1960, th rough  March 25, 1962. For  each o f  t h e  
samples, c e r t a i n  parameters c a l c u l a t e d  f rom t h e  d i  s t r i  b u t i o n  
a r e  repor ted.  These i n c l u d e  r a i n f a l l  r a t e ,  r a d a r  r e f l e c t i v i t y ,  
1  i q u i d  water  con ten t ,  a t t e n u a t i o n  c ross -sec t ion ,  median volume 
d iameter ,  and t h e  t o t a l  number o f  drops. Average d i s t r i b u -  
t i o n s  f o r  va r ious  r a i  n f a l  1  r a t e s  and radar  r e f l e c t i  v i  t i e s  
a r e  a l s o  repor ted .  

249. M u e l l e r ,  E. A.; Sims, A, L,; Cataneo, R. I n v e s t i g a t i o n  o f  
t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  p r e c i p i t a t i o n  by radar .  
I n t e r i m  Report 1. F o r t  Monmouth, NJ: U.S. Army E l e c t r o n i c s  
Command; 1967. 58 p. 

Kai  n f a l l  d rop -s i ze  d i s t r i b u t i o n s  measured by I 1  l i n o i s  S t a t e  
Water Survey drop camera a t  Coweeta Hydro log ic  Labora to ry  
and f o u r  o t h e r  s i t e s  i n  Eastern and Western U n i t e d  S ta tes  
were analyzed t o  d e f i n e  a t t e n u a t i o n  o f  weather radar  a t  t h e  
75-mi le  range* Drop-s ize d i s t r i b u t i o n s  f rom Coweeta and New 
Jersey  were s im i  l a r ,  b u t  b o t h  were d i f f e r e n t  f rom Ar i zona  
data. 

250. Munns, Edward N, Fores t  hydro lo t jy  i n  t h e  Appalachians. 
Journa l  o f  S o i l  and Water Conservat ion 2: 71-76; 1947. 



The au thor  d iscusses t h e  b e n e f i c i a l  e f f e c t s  of the forest on 
r e g u l a t i n g  s t reamf low,  as opposed t o  o t h e r  forms o f  l a n d  
management, and a l s o  g i v e s  a genera l  discussion sf watershed 
exper iments  a t  t h e  Coweeta i-(ydrolegi s Laboratory. 

251, Munns, Edward N. Our f o r e s t s  and watersheds. S c i e n t i f i c  
Month ly  6 7 f 5 ) :  347-354; 1948, 

The research  f a c i  1 i t i  es , program, and f f ndi ngs a t  Coweeta 
H y d r o l o g i c  Labora to ry  a re  sunmasi zed ,  

252. Murphy, Charles E,, Jr.; Knoerr, Kenneth K, The evapora t ion  
of i n t e r c e p t e d  r a i n f a l l  f rom a f o r e s t  s tand:  an a n a l y s i s  by 
sirnul a t i o n ,  Water Resources Research 11 (2) : 273-2811; 1975, 

A model o f  t h e  energy exchange between t h e  atmosphere and a 
vege ta ted  s u r f a c e  has been developed and used t o  i n v e s t i g a t e  
t h e  sources o f  energy a v a i l a b l e  f o r  e v a p o r a t i o n  o f  p r e c i p i -  
t a t i o n  i n t e r c e p t e d  by a f o r e s t  canopy. S i m u l a t i o n s  w i t h  t h i s  
model have demonstrated t h a t  a  f o r e s t  caqopy we t ted  by r a i n -  
f a 1  1 w i l l  p a r t i t i o n  more e f  the absorbed radiant energy i n t o  
l a t e n t  heat  exchange than  an  unwetted canopy i n  t h e  sane en- 
vironment.  Th is  energy d i v e r s i o n  creates a decrease i n  sen- 
s i b l e  heat  t r a n s f e r  f rom t h e  canopy to the atmosphere and a 
s m a l l e r  decrease i n  a long-wave r a d i a t i o c  e m i t t e d  by t h e  
canopy. 

253. Neary, D. G.; Bush, Be 6 3 , ;  Douglass, 3, E, 2 ,  4, and 
14-month e f f i c a c y  o f  hexazinone f o r  s i t e  p r e p a r a t i o n ,  I n :  
Proceedings , Southern Weed Science Soc ie ty  ; 1981 January 
20-22; Da l las ,  TX, Champaign, ZL: Southern Weed Science 
S o c i e t y ;  1981; 34: 181-391, 

Wexazinone pe l  l e t s  were a p p l i e d  a& 1,65 k g  a i  /ha  t o  k i l  l 
hardwoods i n  60- t o  80-year-o ld  mixed hardwood-pine s t a n d  i n  
t h e  upper Piedmont of Georgia, H e r b i c i d a l  e f f e c t s  on veye- 
t a t i o n  were observed w i t h i n  2 weeks o f  t h e  f i r s t  r a i n ,  and 
d e f o l i a t i o n  o f  t h e  hardwood canopy s t a r t e d  I non th  l a t e r ,  
Two months a f t e r  t h e  hexazinone a p p l i c a t i o n  most oaks  were 
s e v e r e l y  a f f e c t e d ,  Four months a f t e r  t rea tment ,  6 3  t o  91 p e r -  
c e n t  o f  t h e  oaks were completely defoliated, A f t e r  14 m n t h s ,  
83 t o  96 pe rcen t  o f  a1 4 oaks were k i  1 led, and most o t h e r  
hardwoods s u f f e r e d  heavy m o r t a l  I t y  . M o r t a l  i t y  anong ress dua l  
p i n e  stems were a f f e c t e d  t o  s m e  aegree ( 5  t o  15 p e r c e n t ) ,  

254. Neary, D, G,; Douglass, 3, E , ;  Fax, Walterl ksrq p ic forarc  
c o n c e n t r a t i o n s  i n  s t rearnf l  ow resul t i  ~g f ron appl i c a t i o n  o f  
Tordon 1OK. I n  : Proceedi ngs, Southern Weed S c i  epce Soc ie ty  ; 
1979 January 23-25; A t l a n t a ,  GA,  A u b u r n ,  AL: Auburn  Unive r -  
s i t y  P r i n t i n g  Serv i  ce; 1979; 32: id2-197, 



Pic lo ram pe l  l e t s  were a p p l i e d  t o  Watershed 19 a t  t h e  Coweeta 
Hydro log i  c Laboratory t o  prepare a  low-qua1 i t y  hardwood 
s tand  f o r  p l a n t i n g  eas te rn  w h i t e  p ine.  The h e r b i c i d e  was 
a p p l i e d  i n  May 1978 a t  a  r a t e  o f  50 kg a i /ha.  Desp i te  d r y  
weather, 76 percen t  o f  t h e  o v e r s t o r y  p l a n t s  and 95 percen t  
o f  t h e  rhododendron and l a u r e l  i n  t h e  unders to ry  were i n i  - 
t i a l l y  a f f e c t e d .  Dur ing  t h e  f i r s t  5 months a f t e r  a p p l i c a -  
t i o n ,  s o i l  s o l u t i o n  a t  30 cm con ta ined  l e s s  t h a n  10 p/b 
p i c l o r a m  u n t i  1  heavy r a i n s  i n  August; then, a  peak o f  174 
p /b  was measured. At 60 cm, p i c l o r a m  peaked a t  179 p/b. At  
120 cm, p i c l o r a m  never exceeded 3  p/b. Pi c lo ram was de tec ted  
o n l y  t w i c e  i n  s t reamf 1  ow (maxi mum concen t ra t  i o n  8 p  f b ) .  

255. Neary, Daniel G .  M o n i t o r i n g  h e r b i c i d e  res idues  i n  s p r i n g f l  ow 
a f t e r  an o p e r a t i o n a l  a p p l i c a t i o n  o f  hexazinone. Southern 
Journa l  o f  App l ied  F o r e s t r y  7 (4 ) :  217-223; 1983. 

P a r t s  o f  two f o r e s t e d  watersheds (440 ac and 482 a c )  i n  cen- 
t r a l  Tennessee were a e r i  a1 l y  t r e a t e d  w i t h  15 pounds per  ac re  
o f  hexazinone p e l l e t s  (10 percen t  a c t i v e  i n g r e d i e n t )  t o  
remove hardwood c o m p e t i t i o n  p r i o r  t o  e s t a b l  i s h i  ng lob101 l y  
p i n e  (pinus taeda L.). Both t r e a t e d  watersheds and a  c o n t r o l  
were moni tored t o  determine i f hexazi none res idues  were 
e n t e r i n g  ground water  and appear ing i n  s p r i n g f l o w .  Seven 
months o f  m o n i t o r i n g  i n c l u d e d  two i n t e n s i v e l y  sampled 
p e r i o d s  d u r i n g  a p p l i c a t i o n  and t h e  f i r s t  storm. No detec-  
tab1  e  res idues o f  hexazi none o r  i t s  two p r imary  metabol i t e s  
were measured i n  samples f rom a  watershed i n  which hexaz i -  
none was a p p l i e d  up t o  66 f e e t  from t h e  m o n i t o r i n g  p o i n t .  
S p r i n g f l o w  samples from a  watershed t r e a t e d  a  y e a r  e a r l i e r  
( i n  1980) were a l s o  c l e a r  o f  h e r b i c i d e  res idues.  

256. Neary, Daniel G . ;  Bush, Parshall B . ;  Douglass, James E. O f f -  
s i t e  movement o f  hexazi none i n  s tormf  1  ow and basef  1  ow f rom 
f o r e s t  watersheds. Weed Science 31: 543-551; 1983. 

Four f o r e s t  watersheds i n  t h e  upper Piedmont o f  Georgia were 
t r e a t e d  w i t h  hexazinone p e l  l e t s  a t  a  r a t e  o f  1.68 kg a i /ha.  
Twenty-six storms were moni tored t o  determine movement o f  
hexazinone and two o f  i t s  m e t a b o l i t e s  i n  r u n o f f .  Residues 
peaked i n  t h e  f i r s t  s torm a f t e r  appl i c a t i o n  (442 2 53 p/bw), 
and d e c l i n e d  w i t h  subsequent storms i n  a  power curve f u n c t i o n .  
Loss o f  hexazinone averaged 0.53 percent  o f  t h e  a p p l i e d  herb-  
i c i d e ,  w i t h  two storms accoun t ing  f o r  59.3 percen t  o f  t h e  
chemical exported. Subsurface movement o f  hexazinone appeared 
i n  s t reamf low 3 t o  4 months a f t e r  a p p l i c a t i o n  and produced 
an a d d i t i o n a l  l o s s  of 0.05 percent .  



2 5 7 ,  Neary, Dan ie l  G.; Currier, John B, I ~ p a c t  3 f  ~:~:cif ; . -e  ana 
watershed r e s t o r a t i o n  on w a t e r  aual~ty gr S c ~ t h  Carsi~na's 
B? ue Ridge Mountains. Southem i o ~ r q z l  cf A p p i  I ed F e w s t  ry 
6 :  81-90; 1982, 

Streams i n  t h e  Blue Ridge M o u n t z ~ ~ s  of bout4 L a r c l  I na were 
mon i to red  a f t e r  the 1978 A m p i n g  t3ranch 14i i d f i  re ,  37 f f e r e ~ c e s  
i n  N O 3 - N ,  NH,-N, Pd,-P, Na, K, Ca, a x  Mg c o n c e r t r a t ~ o n s  
were a t t r i b u t e d  t o  t h e  f i r e  or watsrshed restoration, Ccn- 
c e n t r a t i o n s  of NO, -N increased the most (peak af 13,334 "~rsil 1, 
p r i m a r i l y  as a r e s u i t  o f  fertil~zer applacatjon 3uriqs res-  
t o r a t i  on operat- i  ons Ammoniliin n1 t rogen ,  E\i03-pi, ant: PO, -is 
l e v e l s  were e l e q a t e d  on burned dnd f e r t i  1 I zed watersneds 
m a i n l y  d u r i n g  s to rm events ,  Cation c o n c e n t r a t i o n s  were 12 t o  
82 percen t  above backgrourld 'levels dui-I ?g toe ,iloni t o r 1  vg. 
Suspended so l  i d s  showed no r e i a t i o n s h ~  p &a ~datershea condl - 
t i o n .  Changes i n  wa te r  quality d i d  n o t  reduce the v a l u ~  c f  
t h e  streams as a source o f  d r i n k s n g  water o r  a f f e c t  a q u a t i c  
ecosystem s t a b i  l i t y .  

258, Nelson, Thomas C, Chestnut replaceme~"t- i r i  t h e  ~o i i ; "Lern  h - i g h -  
l ands .  Ecology 36: 352-353; 1955, 

Seventeen 1 /5 -ac re  p lo t s  were es tdb9shed  ~q 1933 p r l a r  to 
t h e  onset  o f  ches tnu t  bligbt and were  resurveyed :Q 1941 a m  
1953, Chestnut decreased f rom 41 t o  1 percen t  c f  t o t a l  basd l  
a rea  from 1934 t o  1953, Basa i  a rea  of ye1 lav4-po+l a r ,  slack 
oak, and s c a r l e t  oak i nc reased  while ~"cher s p c i e s  rernained 
approx imate ly  t h e  sdme or decreased, I n v a s i o n  o f  o p e n i ~ g s  
was p r i m a r i  ly by sourwood, cLtcvmSer liagnol I s ,  sweet 57 ?ch,  
and e a s t e r n  hem1 ock , 

259. Nelson, Thomas C , ;  Johnson, Edward A, i a p ~ i y i n ~  i i v l s t  area 
c o n t r o l  t o  watershed management. Job rna f  of Forestry 5%: 
130; 1954. 

The au thors  o u t l i n e  t h e  p o t e n t i a l  applicatiaq o f   nit area 
c o n t r o l  t o  a watershed f o r  integrated managepent of t ~ q b e r  
and wa te r  resources,  

260. Neves, Richard d , ;  Pardue, Garland B, Abundance mlri praduc- 
t i o n  o f  F ishes i n  a small Ap2alackian strean* T r a n s a c t f o n s  
o f  t h e  Aver i can  f i s h e r i e s  S o s ~ e c y  11%: 21-26; 19b3, 

F i s h  p r o d u c t ~ o n  was evalbated a t  three  sites ;n Guys S L ~ ,  
V i  r g i  n i a ,  an 8-km,  second-order + ~ a S a c h l a n  s t reaf i ,  ';o 
August 1979 th rough  J u l y  1980, Mean s t a n 3 i n 9  stock r i i i ~ g e d  
f rom 21-4  kg~hectare- 1 upstreai i ;  to -7.2 ~ g - h e ~ ~ , i - , r e -  1 ~w;.:i"-- 
stream, Anriuai p rsccbe t~cn  b j  tbe f ~ q ?  ^-,axoce'iic ~ a r j  e s t - -  
~ a t e d  a t  28-4, J1,6, and  34-@ kg-nectare-1-jear-1 ebe 



dpper ,  middle,  aqd  lower sects ons, respec t1  ve iy  . B r m M  t r o u t  
S a l v e 2 i . m ~  f ~ n t r r i a l ~ s ,  n ~ t t  'l ed S G L I ~  p i n  cot tus h ~ r d i ,  bi  a c k -  
nose dace ~ h . i ~ ~ z z ~ % t h y s  a t r a t d  ds , and S l  uehead choo Sosomls 
Ie1,toeepha'~s dere the  d o m ~  qant s p c l  es , accsdnt i ny for 87 
zo 94 p e r c e n t  cf t o t a l  f i s h  p r o d c c t i o n  i n  the stream. 
Annbai p r o d u c t i o n :  31omass ( b / S )  ra t ios  ranged f rom 0,6 t o  
l , 6  and were  conssstert wltn previously de te rm ined  va lues 
f o r  the s m e  cr s ~ n i  j a r  specles i n  otner small streams, 

261, Nicholson, S, A,; Monk, C ,  D, P i a n t  specges d ~ v e r s i t y  I n  o l d -  
f ~ e i d  sdccessson on ene Genry; a Ff ednont,  Ecology 95: 
1075-10%~; 1974, 

Species d i v e r s j t y  OF v d s c ~ u l a r  o l a n l s  was determined i n  51 
sera1 eomquni t ~ e s  r a n y l n g  from 0,2-200+ )ears  old, Species 
r i c h n e s s ,  snfornmat-ion c o n t e n t ,  redundancy, ana evenness were 
c a l c ~ l  a t e d  f o r  numbers o f  7 ~ d - i  v i d u a l  s i n  f o u r  s t r a t a  (ground 
l a y e r ,  shrub, unders to ry ,  avd  canopy 1. Richness IS )  i n  the 
s t r a t a  and major growth f o rms  (herbs, woody v lnes ,  shrubs, 
and t r e e s )  increased rap~dly f o l  1 sw: ng t h e i  r e s t a b f  i skment, 
the?  a t  a deckeas lng  ra te  t h r o i ~ g b e a t  tne remainder of succes- 
sion, Equ~tabilley, oo the orher h a n d ,  increaseo t o  near max- 
 mum levels  i r i r n e d i a t ~ l y  a f t e r  estiakiish;nen"iut changed l ~ t -  
t l e  t h e r e a f t e r .  Contrasts In sepal richness and equitability 
t r e n d s  suggest d ?  f f e r?ng  regula tory  mechan i sn i s - -eyu i t ab i  1 i t y  
o e i n g  aeil;ui a t e d  pr~rnara ' l y  by short-term factors  and  r i c h ~ e s s  
by 1 o~g- t e rm f a c t o r s ,  

262, Nicholson, S t u a r t  A,; Honk, C a r l  D, Changes -irl s e v e r a l  corn- 
~ u u ~ k y  c n a r a c t e r ~ s t i c s  associated w ~ t h  forest  f o r m a t i o n  i n  
secondary success i  3n, American Mid: and Natural  i s t  93: 302- 
313; 1975, 

Dens- ty, biomass, d l  uersity, and  n ~ c h e  s t r u c t u r e  o f  51 suc-  
cess? ona i :y re1 a t e d  pa a n t  connuni t i  es  fro^ the Georgi a Pied- 
mont were  exarnlned, T ~ e s e  characteristics disp layed  large 
s t a n d - t o - s t a n d  variat ion ea r ly  I n  sdccessi on (0-30 years  f 
b u t  l i t t l e  t h e r e a f t e r ,  The t ~ m e  d u r ~ n g  success ion ac which 
these began to s t a b 1  I l z e  (about  30 y e a r s )  c o ~ n c i a e d  w i t n  the 
forrntat ior ;  o f  a closed forest .  Re1 a"L ve  spec1 es ~ ~ p o r t a n c e  
values approximate  a yeonet rac s e r l e s  ea r ly  7 n  the sere. 
Th?s r e f l ec t s  l o w  ske-les richness a w l  dominance by a f ew  
spec lcs  117 d c c ~ r d d ~ c e  d ~ t h  d n ~ c b e  p reempt ion  hypcthesis, i n  
7 -4- 
i d ~ e r  stages,  re7 a t 7  ve s p e c i e s  ~rnportance value cArves f l a t -  
ten ,  ~ 7 t h  sone shsgestlon ~f 2ce log-norrnal d l  s t r i  b u t i c n .  

263, Nutter, Wade L ,  h s l s c ~ r e  and evergy  c ~ ~ b ~ t l o n s  I F  a dra;n ing 
s o i l  ~ ~ z s c ,  At f ienr ,  GA:  Un~vers:t;j ~f Seorq ia ,  School o f  
F o r e s t  P e s a ~ r c e s :  1975 dune; T e c h w c a l  C o ~ ~ l e t ~ o f i  qepnrt, 
E d C  % i 5 ,  77 p. 



A 6-1-m-1 ong, 1.2-rn-deep and ge3-m-wi de so i  1  model was packed 
w i t h  a  mixed subsar iace  h o r i z o n  s o i l  and sa tu ra ted .  Three 
s lopes  (25, 15 and 5 degrees)  were d r a i n e d  a t  t h r e e  depths 
(120, 80, and 40 cmf, E q u i g o t e n t i a l  l i n e s  o f  h y d r a u l i c  head 
approach a  p o s i t i o n  normal t o  t h e  s u r f a c e  d u r i n g  t h e  d ra inage  
sequence. The degree o f  d ivergence f rom normal i nc reases  
w i t h  decrease i n  s lope  angle, Water con ten t  g r a d i e n t s  sug- 
g e s t  t h a t  a zone o f  a c t i v e  water  movement m i g r a t e s  downslope 
d u r i n g  d ra inage  and may i d e n t i f y  t h e  l i m i t s  of source areas 
d u r i n g  s to rmf  low, Slope angle e x e r t e d  t h e  g r e a t e s t  i n f l u e n c e  
on t h e  n a t u r e  of d ra inage  f rom a s o i l  mass. Response of a  
moderate ly  s teep and moderate ly  deep s l  ope wi 11 be s im i  1  a r  
t o  t h a t  o f  a  s teep and deep slope. 

264. N u t t e r ,  Wade L. The r o l e  of s o i l  water  i n  t h e  h y d r o l o g i c  
behav io r  o f  up land  bas ins,  I n :  F i e l d  s o i  1 sc ience  regime; 
1971 August 15-20; New York. Madison, W i :  S o i l  Science 
S o c i e t y  o f  America; 1973: 181-193. 

Except d u r i n g  t h e  most extreme storms, a l l  t h e  p r e c i p i t a t i o n  
f a1 1  i ng on we1 1 - vege ta ted  sl opes i n f  i 1 t r a t e s  and whi 1 e  some 
reappears i n  t h e  channel as s tormf low,  a  ma jo r  p o r t i o n  r e -  
mains i n  t h e  b a s i n  as dynamic s torage.  Dur ing  a storm, t h e  
s t o r m f l o w  source area expands ou t  from t h e  s t ream channel as 
s lopes  c o n t r i b u t e  subsur face f low and t h e  channel system 
lengthens.  A f t e r  t h e  storm, source areas may con t inue  t o  
expand as subsur face f l o w  feeds t h e  lower  s lopes near t h e  
channel,  o f t e n  l e a d i n g  t o  a  second hydrograph peak, Phys ica l  
models o f  h i l l s l o p e  segments have p r o v i d e d  some i n s i g h t  i n t o  
t h e  f l o w  pathways and source areas o f  subsur face f l ow.  

265. N u t t e r ,  Made L.; Douglass, dames E ,  Consequences o f  ha rves t -  
i n g  and s i t e  preparation i n  t h e  Piedmont. I n :  T i p p i n ,  T,, 
ed, Proceedings: a  symposium on p r i n c i p l e s  o f  m a i n t a i n i n g  
p r o d u c t i v i t y  on prepared s i t e s  ; 1978 March 21-22; S t a r k v i  1 l e ,  
MS. New Orleans, LA: U.S, Department of A g r i c u l t u r e ;  South- 
e r n  Fores t  Experiment S t a t i o n ;  1978: 65-72. 

P i  edmont s o i  1 s  s u f f e r e d  y e a r s  of abuse under a g r i c u l t u r e .  
Now s t a b i l i z e d  under f o r e s t ,  these  s i t e s  a r e  s u b j e c t  t o  
change by h a r v e s t i n g  and s i t e  p r e p a r a t i o n ,  Inc reased  e r o s i o n  
and lowered water  q u a l i t y  may occur  as a  r e s u l t ,  These chang- 
es can be c o n t r o l  l e d  i f  t h e  manager s p e c i f i e s  c o n s e r v a t i o n  
p r a c t i c e s  &nd t h e  amount o f  m inera l  s o i  1 t h a t  can be exposed 
d u r i n g  h a r v e s t  and reyenera t ion .  Methods o f  s i t e  p r e p a r a t i o n  
a p p l i e d  i n  t h e  Piedmont need t o  be reexamined i n  l i g h t  o f  
s p e c i f i c  s i 7  v i c u l  t u r a l  o b j e c t i v e s  and d i s t u r b a n c e  c rea ted  
by v a r i o u s  methods, 



266, QWoop, doe; Wallace, J, Bruce, I n v e r t e b r a t e  d r i f t ,  d ischarge 
and sediment r e l a t i o n s  i n  a  southern Appal ach i  an headwater 
s t  ream. Hydrobi of og i  a  98: 71-84; i98S. 

D r i f t i n g  i n v e r t e b r a t e s  and suspended sediments were c o l l e c t -  
ed a t  monthly i n t e r v a l  s  f rom June 1977 t o  May 1978. The num- 
bers  and biomass o f  d r i f t i n g  organisms r e f l e c t e d  t h e  season- 
a l  cyc les  c f  a q u a t i c  i n s e c t s .  Some a q u a t i c  organisms showed 
b e h a v i o r a l  d r i f t  e i t h e r  d u r i n g  a  sample day o r  d u r i n g  some 
p o r t i o n  o f  t h e i  r 1 i f e  cyc le.  Parapsyche c a r d i s  ROSS and 
B i p l e c t r o n a  modesta Banks ( T r i  choptera:  Hydropsychi dae d i  s  - 
gessed as f i r s t  i n s t a r  la rvae ;  few l a t e r  i n s t a r s  o f  these 
two n e t - s p i n n i  ng caddi s f 1  i e s  d r i f t e d .  The d r i f t  o f  nymphal 
P e l t o p e r l a  maria Needham e t  Smi t h  ( P l  ecoptera:  Pel toper1  i dae) 
was apparen t l y  r e l a t e d  more t o  d e t r i t u s  t r a n s p o r t  than t o  
b e n t h i c  d e n s i t i e s  o r  d ischarge  alone. The genera l  l e v e l  o f  
s t ream i n v e r t e b r a t e  d r i f t  appears t o  be r e l a t e d  t o  d e t r i t u s  
t r a n s p o r t ,  and d r i f t  d u r i n g  storms i s  a l s o  r e l a t e d  t o  d e t r i -  
t u s  t r a n s p o r t  Dur i  ng storms, t e r r e s t r i  a1 i n v e r t e b r a t e  d r i  f t  
was r e l a t e d  t o  r a i n f a l l  i n t e n s i t y ,  canopy washing, and chan- 
n e l  expansion, 

2675 QiRei 1 l y ,  Patr ick J. Clock-bour / i  nstantaneous r a i n f a l  l r a t e  
r e l a t i o n s h i p s  a p p l i c a b l e  t o  t h e  Eastern Un i ted  States.  Tech, 
Note 71-12, Washington, DC: U.S. A i r  Force Envi ronmental 
Techni c a l  Appl i c a t  ions  Center;  1971, 19 p. 

R a i n f a l l  d rop-s ize  d i s t r i b u t i o n s  measured by I 1  1 i n o i s  S t a t e  
Water Survey drop camera a t  Coweeta Hydro log i  c  Laboratory  
and two o t h e r  s i t e s  were used t o  d e r i v e  c l i m a t o l o g i c a l  e s t i -  
mates o f  t h e  f requenc ies  . o f  instantaneous r a i  n f a l  1 r a t e s  a t  
a  p o i n t  and a long  a  su r face  h o r i z o n t a l  p a t h  l e n g t h  as a  
f u n c t i o n  o f  t h e  c lock-hour  r a t e .  These re1 a t i  onshi ps are 
in tended  p r i m a r i l y  f o r  use over  t h e  Eastern Un i ted  S ta tes  
b u t  may f i n d  a p p l i c a t i o n  f o r  o t h e r  areas. 

268, Parker, 6 ,  R , ;  Swank, W, T, Tree species response t o  c l e a r -  
c u t t i n g  a  Southern Appal achi  an watershed, American Mid1 and 
N a t u r a l i s t  108: 304-310; 1982. 

A 16-1-ha watershed was e x p e r i m e n t a l l y  c l e a r c u t  i n  1939 and 
aga in  i n  1962, A1 1 m a t e r i a l  over 1 cm i n  d iameter  was c u t  and 
l e f t  i n  p lace,  thereby min i  mi z i n g  s o i  1 d is turbance,  Densi ty  
da ta  c o l l e c t e d  on permanent quadrats, b e f o r e  c u t t i n g ,  13 
y e a r s  a f t e r  t h e  f i r s t  c u t  and 15 years  f o l l o w i q g  t h e  second 
c u t ,  i n a i  & a t e  vege ta t ion  response v a r i e s  by species and phys- 
i o g r a p h i c  p o s i t i o n .  There was a l s o  a  d i f f e r e n c e  i n  response 
between t h e  two c l e a r c u t s .  There was l i t t l e  change i n  num- 
ber  o f  t r e e  species found per  u n i t  area f o l l o w i n g  t h e  two 



c l e a r c u t s .  However, c e r t a i n  spec ies such as Liriodendron 
t u l i p f e f a  became much more abundant whi 1  e o t h e r s  decreased 
i n  abundance, e s p e c i a l l y  on lower  s lope  t o  cove and m id - to -  
upper  N and E phys iog raph ic  p o s i t i o n s  f o l l o w i n g  t h e  second 
c u t .  

26g. Patric, 3. H. H a r v e s t i n g  e f f e c t s  on s o i l  and water  i n  t h e  
e a s t e r n  hardwood f o r e s t .  Southern Journa l  o f  Appl i e d  For -  
e s t r y  2 ( 3 ) :  66-73; 1978. 

F o r  t h e  Eastern Un i ted  S ta tes ,  t h e r e  i s  overwhelming e v i  - 
dence t h a t  n e i t h e r  t h e  p r o d u c t i v i t y  o f  f o r e s t  so i  1  no r  t h e  
q u a l i t y  o f  f o r e s t  water  a re  s u b s t a n t i a l l y  lessened d u r i n g  o r  
a f t e r  r e s p o n s i b l y  managed h a r v e s t  o f  wood products .  Care less-  
ness, however, darnages b o t h  resources. The key i s  f o r e s t  
roads;  they  cause l i t t l e  adverse e f f e c t  on s o i l  o r  water 
g i v e n  p roper  l o c a t i o n ,  dra inage,  t r a f f i c  c o n t r o l ,  and n a i  n -  
tenance. The p u b l i c  must b e t t e r  understand t h a t  i t  bears 
much o f  t h e  c o s t  f o r  these  measures. 

270. Patric, James H. Fores t  exper iment  demons t ra t ion  area on 
t r a i  1. Appalachian T r a i  lway News 24(2) :  21; 1963. 

A  new experiment i n  m u l t i p l e  use management a t  Coweeta i s  
v i s i b l e  t o  h i k e r s  on t h e  Appalachian T r a i  1. 

271. Patric, James H.; Douglass, James E.; Hewlett, John D. S o i l  
w a t e r  a b s o r p t i o n  by mountain and piedmont f o r e s t s .  Proceed- 
i ngs ,  S o i l  Science S o c i e t y  o f  America 29: 303-308; 1965. 

I n  t h e  southern Appalachians and t h e  South C a r o l i n a  Piedmont, 
a b s o r p t i o n  o f  so i  7 water  by t r e e  r o o t s  i n  t h e  t o p  20 f e e t  o f  
s o i l  was determined f rom m o i s t u r e  and m a t r i c  p o t e n t i a l  meas- 
urements under 50- by 50- foot ,  p l a s t i c - c o v e r e d  p l o t s .  The 
d a t a  i n d i c a t e  t h a t ,  where s o i l  m a t r i c  p o t e n t i a l  i s  kep t  low 
by f requen t  r a i n f a l l ,  most t r a n s p i r e d  water  comes f rom 
densely  roo ted  s u r f a c e  s o i  1, whereas s o i  1 wa te r  we1 1  beyond 
r o o t i n g  depths r e t u r n s  t o  t h e  sur face d u r i n g  long  p e r i o d s  
w i t h o u t  r a i n .  

272. Penman, H. L. E s t i m a t i n g  evapora t ion .  T ransac t ions ,  Ameri- 
can Geophysical Union 37(1)  : 43-50; 1956. 

Penman's c l a s s i c  energy ba lance combinat ion equa t ion  f o r  
e s t i m a t i n g  evapora t ion  was a p p l i e d  t o  c l i m a t i c  data f rom 
Wagon Wheel Gap and Coweeta H y d r o l o g i c  Laboratory .  Computed 
t o t a l s  of evapora t ion  were compared t o  es t ima tes  d e r i v e d  
f rom hydro1 o g i  c  data. Di sc repanc i  es between energy ba l  ance 



and h y d r o l o g i c  es t ima tes  For Coweeta Watershed 17 were as- 
suned t o  be due to errors i n  p r e c i p i t a t i o n  a n d l o r  r u n o f f  
measurements, b r i n g i n g  the au thor  t o  conc lude t h a t  t h e  
r e s u l t s  o f  t h e  c l e a r c u t t i n g  experiment should be reexamined, 
D i  scuss i  ons by Bl aney , W i  lm, and Penman r e f 1  e c t  d i f f e r e n c e s  
between t h e  b i o l o g i c a l  and p u r e l y  p h y s i c a l  v iews o f  t h e  eva- 
p s t r a n s p i  r a t i o n  process, 

273- Peterson, Ronald M e  Notes on Canthare l  l o i d  f u n g i  - two: some 
new taxa, and notes on Pseudocratere l  1 us. Persooni a 5(3)  : 
211-223; 1969, 

A new spec ies o f  Cratere2lus, G, carolinensis, i s  descr ibed.  
D e s c r i p t i o n s  a r e  g j ~ e n  f o r  t h e  t y p e  specimens o f  Thelephora 
subundu la ta  and stereurn cal y e u l u s  and f o r  r e p r e s e n t a t i v e  
specimens o f  Cra te re l l u s  sinuosus, C, crispus, and Cantharel- 
:us luteseens sensu Fr,  1821, Comments on t h e  r e l a t i v e  t a x o -  
nomic re levance  o f  accep t ing  Pseudocraterellus a t  gener i c  
rank  a re  made. Two Morth American v a r i e t i e s  o f  Cantharellus 
cibarius t hough t  t o  have wide d i s t r i b u t i o n  a r e  i n f o r m a l  l y  
desc r ibed ,  

274- Phiil-ips, N, A,; Kowe, R,; Todd, R e  k, The r o l e  o f  n i t r i -  
f i c a t i o n  i n  n u t r i e n t  c y c l i n g  o f  f o r e s t e d  ecosystems, I n :  
C o r r e l  I ,  David L,, ed.  Watershed resear:h i a  e a s t e r n  Nor th  
America: a workshop t o  compare r e s u l t s ;  1977 February 28 - 
March 3; Edgewater, MD, Edgewater, MD: Smi  t h s o n i a n  I n s t i  - 
t u t i  on; 1977: 579-590, 

I n  t h i s  rev iew n i  t r a t e - n i  t r o g e n  l e v e l s  i n  s t r e a m f l  ow ape 
compared f o r  a  number o f  manipu la ted f o r e s t e d  watersheas. 
The m i c r o b i a l  medi aced convers ion  o f  ammonium-ni t r o g e n  t o  
n i  t r a t e - n i t r o g e n  ( n i t r i f i c a t i o n )  i s  d iscussed as i t  re1 a t e s  
t o  n i t r a t e - n i t r o g e n  con ten t  i n  r u n o f f  water.  F i n a l l y ,  hy- 
potheses f o r  system c o n t r o l  o f  t h e  n i t r i f i c a t i o n  process a r e  
reviewed, 

275, P rogress ive  Farmer, Woods g r a z i  ng may be bad, P rogress ive  
Farmer, Georgia-Alabama-Flor ida E d i t i o n ;  1953 January: 111. 

C a t t l e  gains, v e g e t a t i v e  growth, and s o i l  r e l a t i o n s  on a  
f o r e s t e d  Appalachian watershed a f t e r  I1 y e a r s  o f  c a t t l e  
g r a z i  ng a r e  reviewed, 

276, Reeves, M e ;  Duguid, J, 0, Water movement th rough  sa tu ra ted -  
u n s a t u r a t e d  porous media: a F i n i  te-e lement  G a f e r k i n  model, 
Oak Ridge, TM: Oak Ridge Na t iona l  Laborazory; 1975; Oak 
R ?  dge  Nat iona l  Laboratory-4927, 236 p, 



A two-dimensional t r a n s i e n t  model f o r  f l o w  through sa tu ra ted-  
unsa tu ra ted  porous media i s  g iven  w i t h  complete FOQYRPM 
code, Th is  model n u m e r i c a l l y  so lves t h e  p a r t i a l  d i f f e r e n t i a l  
equat ions which a r e  h i  ghfy  nonl i near. The G a l e r k i  n  f i n i t e -  
element method i s  s u p e r i o r  t o  t h e  f i n i t e - d i f f e r e n c e  method 
used by p rev ious  i n v e s t i g a t o r s .  I n f  i 1 t r a t i o n  i n t o  o r  seepage 
f rom t h e  sur face  may be s imulated.  D i f f e r e n t  m a t e r i a l  p rcp -  
e r t i e s  may be assigned t o  a l l o w  s i m u l a t i o n  of l ayered  geo- 
l o g i c  format ions,  The computer model g ives  good r e s u l t s  i n  a  
s i m u l a t i o n  o f  exper imenta l  data ob ta ined  f rom an i n c l i n e d  
s o i l  s l a b  a t  Coweeta Hydro log ic  Laboratory ,  Here a conpar i  - 
son w i t h  f i n i t e - d i f f e r e n c e  model developed by K .  A. Freeze 
i s  made. By e x p l o i t i n g  t h e  f l e x i b i l i t y  o f  t h e  f i n i t e - e l e m e n t  
geomet r i ca l  d i  s c r e t i z a l i o n ,  t h e  user  may e a s i l y  reduce com- 
p u t e r  runn ing  t ime by a f a c t o r  o f  two* 

277, Robinson, Vernon L,; F isher,  Edward L, Hi yh- lead y a r d i n g  
c o s t s  i n  t h e  Southern Appalachians. Southern Journal  sf 
A p p l i e d  F o r e s t r y  6: 172-176; 1982, 

An analysss Has made o f  t h e  t i m e  devoted t o  t h e  va r ious  
work-and-del ay elements o f  h i  gh-1 ead cab le  l o g g ~  ng, A com- 
p a r i s o n  o f  t h e  r e s u l t i n g  p e r  u n i t  volume w i t h  those o f  a  
conven t iona l  l o g g i n g  system shows t h a t  i n  s p i t e  o f  i n e f f i -  
c ienc ies ,  t h e  cab le  system i s  compet i t i ve ,  w i t h  a  d i f f e r e n c e  
o f  on ly  $2.85 per  Mbm (Doyle r u l e )  between t h e  two systems. 
Wi th  b e t t e r  prep1 anning o f  sets ,  b e t t e r  crew organi  mation 
and more exper ience w i t h  t h e  equipment, t h e  cab le  y a r d i n g  
c o s t s  should d e c l i n e ,  making i t  a  v i a b l e  a l t e r n a t i v e  t o  con- 
v e n t i o n a l  l o g g i n g  i n  t h e  Southern Appalachians. 

278. Robinson, Vernon L,; Fishes, Edward L, A model of t u r n - t i m e  
requi rements i n  a  h i g h l e a d  y a r d i n g  system* Fores t  Science 
29(3) :  641-652; 1983, 

A t h e o r e t i c a l  model i s  developed f o r  s p e c i f y i  ng regress ion  
equat ions f o r  t h e  t i m e  requi rements o f  f o u r  y a r d i n g  elements 
i n  t h e  h i g h l e a d  y a r d i n y  system. The equat ions a re  es t imated  
f rom sample data taken from a commercial l o g g i n g  opera t ion  
i n  t h e  Southern Uppalachi ans, The hook and unhook equat ions 
proved t o  be t h e  most d i f f i c u l t  t o  s p e c i f y  and est imate.  The 
outhaul  and i n h a u l  t imes were found t o  be a  f u n c t i o n  o f  t h e  
o p e r a t i n g  gear, t h e  s lope d i s t a n c e  t o  t h e  l o g ,  and t h e  work 
done on t h e  cab le  and log,  

274, Ross, Douglas M,; Wallace, 3, Bruce, Fac to rs  i n f l u e n c i n g  t h e  
1 ongi t u d i n a l  d i s t r i b u t i o n  o f  l a r v a l  Hydropsychidae ( T r i  cho- 
p t e r a  i n  a Southern Appalachian stream system. H j d r o b i o l o g i a  
96: 185-199; 1982, 



T h e  ~ n f l u e n c e  of phys~cal h a w  tat v a r ~  a ~ l e s  ana susgended 
p a r t ~ c u i a t e  o r g a n j c  r l a t t e r  i s e s t o ~ )  on tne d l  strii3k;t7o"'ina 
pr~ductl on o f  es gkt spec? es o f  i a r v a l  hydropsycnidae was 
s t u d i e d  a l e n g  a 6 , 4 - ~ r n  sect~en o f  a Scut9err t  A p p a b a c b t a n  
s t reap,  Sampf es were col lected 3t 51 x statsons srcornpasslng 
s t r e a m  o rders  1-4 and  2n elevation r w g e  sf 650 v, Me1 t s v a r -  
i a t e  a n a l y s i s  o f  covariance ( g s ~ n g  tsme as tQe ccva r l ab l e )  
a n d  d ~ s c r i m a ? a n i  t u n c t ~ o ?  a n a i j s ~ s  Here used to examsw nap-- 
i t a t  b ~ f f e r e ~ c e s  b e t e e n  tne sampl:ng s t a t i c n s  d y e  t o  the 
following v a r ~ a b l e s :  c u r r e n t  v e l ~ e s t j ;  cgarse  hefit61 c det r: - 
%us;  substrate c c ~ p o s  s t l a?  i3y p d r t ~ c l e  s ~ z e j  ; subst ra te  
he te rogene~  ty ; degree-days ; and &el  rercperachre f l  u c z v a t l  on, 
H y d r o y s y c h j d  species d ~ s t r i b u t ~ o n  a l w g  the s t ream system 
f 01 1 owed subfams l y  I I nes , s , e ,  , brceopsyen7nae a ~ d  D l  y l  ec- 
t r o n l n a e  were more a b u n d a n t  and ~ r s d u c t ~ v e  sn the u p p e r  4,s 
krn o f  the st reaw,  whsie kiydropsjchinae were dom~nant  11 t h e  
lower 1-9 km, D~el  t empera tu re  fluctuat~cn was t he  h a b ~ t a l  
v a r i a b l e  most h~ ghly c ~ r r e l  a ted  MI th Q a t e e r c s  s f  nydro- 
p s y c k ~ d  abundance anC p r o d u c t ~ o n ,  

2800 Ross, DougSlas g3,;  WaSlae,@, J. Bruce* Bi?ng:Lrid1r;a7 p a t t e r r i s  
of  product~on,  food covsumpt~nn, and ses ton  u t ~ l ~ z a t ~ o ~  by 
n e t  - s p i  n n i  ng cadd i  s f ?  I es (Pr; c h ~ p t e r a )  I n a bobthe-h Appa- 
1 achi  an stream. Hol  a r c t  I c Eco 1 ogy k: 2-0-2d4; 1983, 

Larval  production o f  10 spec ies  o f  Hydropsych:dae spa P h i l  - 
i p o t a m ~ d a e  was s t d d i e d  a t  s i x  s t a t i o q s  a l o ~ g  6.4 K n  o f  a 
s o u t h e r n  Appalachian s t r eam,  encoqas s lng  stream orders 1-4 
and a 6UU-nl e i e v a t i  on change. Spec~es-epeci  f i c  ~roduc i i c i l  
e s t i m a t e s  ranged f rom 23 t o  983 rng AFDM n - Q r d , .  These Isw 
v a l u e s  a r e  a t t r i b u t e d  t o  the p a Q c l t y  of n u t r i e o t s  In these 
und is tu rbed headwater streams w h ~ c h  reddces de t r a t a l  food 
quality, a l g a l  srewth, and yroduc%;on o f  smaller l n v e r t e -  
b r a t e s  eaten ciy hyaropsjchs C I S *  A w n a l  f o o d  s ~ p y o r t e d  t he  
m a j o r i t y  o f  h jdropsychad p s o d u c t ~ o n  (72 percent j ; p h ~  l o -  
po tamids  rel ied p r i r n a r ~  l y  o~ f sne  d e t r ~ t u s  j8U perscent) acd 
a ia toms  (15 percenx), Ket-spinnin~ c a d d s s f ;  i es  had a minor  
impact on seston quantity, csnsurnsny only G10Od3 percent - 
0,005 percent o f  the t o t a l  seston ( I  n c h a i  ny  ~ ~ v e r t e b s a t e  
d r j f t )  p a s s i n g  over  a n%f s c a s t r a t e  a v r u a l  l y e  

281- Ross, Douglas; Wallace, J, Bruce* Product lan cr Bracnycencrus 
s p i m e  ~ O S S  (Trschaptera: Yrachycent r s  dae; and 9:s r o l e  I n  
s e s t c n  d2~narn-i cs of. a sr;u:hei-ps i i ppa i  acw: ar; strearv,  Enu-r ran- 
mental Entom07ogy 10: 24G-Zih8; k"=.iSi, 

Anni ia l  p w ~ d u c t  'I cri and tu rnover  r d t ?  GS fr~r Brzchyceeratrus s31- 
nae j T r 7  cbop te r - a )  &ere ests n:ated a s d  ;riaduct; cn7 att k; ?u"i;absl e 
to I IVS "ood types were calzula~ed, h n ~ b a ;  food  accouq~ed 



For 62 percent  o f  t h e  a, spinae produc t lon ,  Wnlle larvae 
ingested only 0,00007 percen t  m-2 o f  t a t a l  a v a ~ l a b ' l e  summer 
seston, they s e l e c t i v e l y  cap tu red  arirnal m a t e r i a l ,  c o n s m i n g  
3-5  times the a m s u ~ t  e n t e r i n g  t h e  study section.  These d a t a  
suggested t h a t  t h e  an ima l  component o f  t he  seston must be 
replaced every 400 m t o  suppor t  Brachycentrus feedins alone.  
Wki 1 e t h i s  spec ies e x e r t e d  a m i  nor  i n f l u e n c e  on ses ton  quac-  
d i t y ,  i t s  s e l e c t i v e  cap tu re  o f  h i g h - q u a 1  i t y  animal  food 
cou ld  s i g n i f i c a n t l y  a l t e r  seston q u a l i t y -  

282, Rowe, R, ;  Todd, R e  L,; Waide, 3, B, A micrateehn;qhe f a r  MPN 
a n a l y s i s .  Appl l e d  Envi ronmental M i c r o b i o l o g y  32: 675-680; 
1977, 

A m ic ro techn ique  based on t h e  most-probable-number JMPY)  
method has been developed for  the enumerat ion o f  the ammoni- 
um-ox id i z ing  popuf a t i o n  i n  s o i l  samples, An MpN t ab1  e POP a 
research  design I f 8  by 12) i . e l ,  12 d i l u t i o n s ,  8 replicates 
p e r  d i l u t i o n )  i s  presented, A c o r r e l a t i o n  o f  0-68 was found 
between MPNs determined by t he  microtechnjque and t h e  s t a n d -  
a r d  t ube  technique,  Higher  MPNs were o b t a i n e d  w i t h  the rricro- 
techn ique  w i t h  i ncreased accuracy I n endpcj n t  determi  n a t  i oris 
b e i n g  a possible cause. Considesabl e s a v l  n g s  of t ime,  space, 
equipment, and reagents  a r e  observed u s i n g  t b i s  method, The 
m i  c ro techn ique  desc r ibed  may be adapted t o  ocher m i  s rob i  a1 
pspul a t  Sons u s i n g  y a r i  sus types o f  medi a and  endpoi nt deter-  
mina t ions ,  

283, Santee, William R * ;  Monk, Carl D, Stem diameter and d r j  
weigh t  re1a"cionships -in Tsuga camdens i s  (I. ) C a r r e  Bu i l e t i n  
o f  t h e  Torrey B o t a n ~ c a l  Club 108: 320-323; 1981, 

Stem d iamete rs  and dry weigh t  f o r  b o l e ,  brancqes, bark and 
needles a r e  g i ven  f a r  20 hemlock t rees  f r o m  the s w t h e r n  
Appalachians Simple a1 1 omet r i  c equa t ions  r e i  a t 1  ng dry 
weigh t  Lo d,b.h, a r e  a l s o  presented, N u t r i e n t  concent r a t i o n s  
f a r  15 elements a r e  inc luded .  

284, Schmid, Marvin. Managing a watershed*  The C o n s e r v a t i o n i s t  
2 9 ( 2 ) :  2 5 ;  1974, 

An a r t i c l e  d i s c u s s i n g  changes i n  a t t i t u d e s  toward f o r e s t  
management an nun i  c i  pa 1 w a t e r s  hebs. 

285, Scholl, David G.; H i  bber l ,  Alden R e  U ~ s a t u r a l e c  f l o h  prnper- 
t i e s  used t o  predict  o u t f l o w  and  evapora t ion  f rom a s l o p i n g  
Tysimeter ,  Water Resources Research 9161: 1645-1655; 1973, 
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Tnis paper pravsdes d conceptgal frame~ork f o r  i n c r e a s i n g  
our unders t andsqg  of the w j i i t i o n s h i  ys between p l a n t  r e s i s t -  
ance to insect  h e r c i v o r e s  and ~ q s e c t  h e r b i v o r e  i n f l u e n c e s  
on ecosystem nutrient cycling a d  succession. For a g iven  
g7 ~ n t  spec ies ,  i ideqd2te nu t r i en t / l  i ghl a v a i  1 ab i  1 Sty favors  
e s t a b l  i shmsnt d ~ d  product  I v; tj; small i n s e c t  h e r b i  v o r e  popu-  
1 a tsons  ~ e g u l  a tea  by g l  a n t  aiochemi s t ry  stirnu1 a t e  primary 
p r s d u c t ~  VI ty and s h ~ r t - t e r m  nutrient cycl i n g .  As biomass and 
c o m p e t % c l o ~  fcr  n u t r e n t s  and l i g h t  increase d u r i n g  suc- 
c e s s i o ~ ,  p l a n t s  become stressed as they approact! ~ h e i  r 
to leraa~ce I i n i t s .  Earl ~ e r  S I J C G ~ S S ~ O P ~ ~ ~  p'i ant species i n i -  
t i a l  l y  dorninati ng  the p l a c t  community have h i g h e r  n u t r i e n t 1  
I i g h t  requi remeats a d  become s t ressed  sooner than l a t e r  
successional ~ l a n t  spec ies,  Abundance and  s t r e s s  make t h e  
earlier p l a n t  s ~ e c i e s  more apparent  and susceptible,  t h a n  
1 a t e r  pl ant species , to i n s e c t  herb-i vo res  

288, Schreuder, W, T,; Swank, W, T, A comparison o f  several s t a -  
f i s r i c a l  models i n  fo res t  biomass and sur face a r e a  e s t i -  
m a t i m ,  !r: Forest Siomzss s t u d i e s ,  15th meeting o f  the 
Internat70i-a1 3nion c f  "rest Research Oryani m a t i  sns ; 1971 
March 15-20; G a s n e s ~ ~ 1 1  ks Fk, M ~ s c ,  Publ, 132, Orono, ME: 
Universsty of Malne, Life Sciences and A g r i c u l t u r e  Experiment 
S t a t i o n :  i97i: 123-136, 

The squared corresatron and l og  l i ~ e 5 " o o d  techniques are 
d ~ s c b s s e d  azd usei: to evaluate statistical estiiplation models 
f o r  eastern wh;te p7qe b:or~asr aqd surface area d a t a *  Three 
a prsorj S ~ n e a r  ncdels  d r e  c o n s ~ d e r e d :  (I) an unwe-i~htec 
uncsansformed model, ( 2 )  a weighted untransforrned model, and 
(3) a log-'! es % r a n s f o s r n a t ~ ~ - i  incdel . 

259, Schreuder, Ha T,; Swank, W, I, S t a t ~ s t s c a l  c s n s ~ d e r a t ? i s n s  i n  
sampling b~arnass and su r face  crea cver time For 3 Pln~s 
s t r c b ~ ~ s  L *  P o r e s t *  Iq: IUFPd S;omass s t u d i e s ,  work ing  p a r t &  
9n the  n r n s ~ r a t i o n  o f  tk~e Posest biomass, S4,U1 Mensuration 
growth a ~ d  y b e l d ;  1972 June 25-29; Nancy, France; 1973 
A u g u s t  20-24; Vancouver, Canadd, Orono, ME: U n i d e r s i t y  o f  
Ma~ne ,  Ccilege o f  L ~ f e  S c ~ e n c e r  and Agr~cult~re; 1973: 
133-131, 

A %6,%-na w h ~ t e  plne p l a n t a t ~ o n  was sampiea a% ages 10, 12, 
a n d  15 je3r-5 f c r  S:oqass and s d r f a c e  area 3 f  aboveground 
t r e e  covpooents, 8 we:ghted regressim tee5nlque i s  secom- 
rwnded f o r  es~: i i ld t~ ~13 l e a f ,  i i r a ~ c " i n d  stem biomass, ana 
~ l s f a c e  drea  w 1 t 4  t r e e  casa; a-ea as ;he lnaependent v a n -  
a b l e *  d63h1e ' t 1 g  drjri aolrhle square r o o t  models a r e  
alteern~iae es t  rt;tat7~3pi i.;rs*ie: 5 deserv-i r ~ q  serious considerat~on~ 



F o r  any o f  these models, data from d i f f e r e n t  years  can some- 
t i m e s  be combined t o  reduce t h e  number o f  t r e e s  t h a t  need t o  
be f e l l e d ,  

290, Schreuder, Hans T.; Swank, Wayne T, Coni ferous stands char-  
a c t e r i  zed w i t h  t h e  Wei b u l l  d i  s t  r i  b u t i  on, Canadi an Journal  o f  
F o r e s t r y  Research 4: 518-523; 1974, 

The Weibul l  d i s t r i b u t i o n ,  F ( x )  = 1 - e - ( ~ / a ) ~ ,  summarized 
d iameter ,  basal area, s u r f a c e  area, biomass, and crown p r o -  
f i l e  d i s t r i b u t i o n  data w e l l  f o r  severa l  d i f f e r e n t  ages o f  
w h i t e  and l o b l o l l y  p i n e  p l a n t a t i o n s .  The data f o r  diameter,  
basal  area, su r face  area, and biomass were e a s i l y  summarized 
by t h i s  one d i s t r i b u t i o n  i n  a  t h e o r e t i c a l  ly  c o n s i s t e n t  
fashion.  Th is  i s  not  p o s s i b l e  w i t h  t h e  normal and t h e  gamma 
d i s t r i b u t i o n s ,  and t h e  lognormal g ives  l e s s  s a t i s f a c t o r y  
r e s u l t s ,  The d i s t r i b u t i o n  f u n c t i o n  should prove usefu l  i n  
model ing t r e e  stands s i n c e  o n l y  t h e  parameter values need t o  
be changed over  t ime  f o r  t h e  above var iab les ,  The change i n  
these  parameters may be a  good way t o  c h a r a c t e r i z e  and 
i n t e r p r e t  changes i n  stands over  t ime, 

291, Seasdedd, T. 8 , ;  Crossley, D. A,, dr, E f f e c t s  o f  m i c r o a r t h -  
ropods on t h e  seasonal dynamics o f  f o r e s t  l i t t e r ,  S o i l  B i  - 
o logy  and Biochemist ry  12: 337-342; 1980, 

The amounts o f  Ca, K ,  Mg and P were measured i n  l e a f  l i t t e r  
con ta ined  i n  l i t t e r  bays i n  a  Southeastern Un i ted  States 
deciduous f o r e s t .  H a l f  o f  t h e  l i t t e r  was t r e a t e d  w i t h  naph- 
t ha1 ene, a  chemi c a l  t h a t  reduced mi c roar th ropod  d e n s i f  i e s  t o  
about  10 percen t  o f  those found i n  u n t r e a t e d  l i t t e r .  Phos- 
phorus losses were s i g n i  f i  c a n t l y  g r e a t e r  i n  u n t r e a t e d  l i t t e r .  
A f t e r  i n i t i a l  elemental losses,  amounts o f  Ga, K, and Mg 
g e n e r a l l y  increased i n  9- t o  12-month-old u n t r e a t e d  l i t t e r ,  
w h i l e  naphthalene- t reated l i t t e r  g e n e r a l l y  showed no season- 
a l  dynamics. Seasonal amounts o f  n u t r i e n t s  i n  f o r e s t  l i t t e r  
depend upon elemental mobi 1 i t y ,  i n p u t s  o f  n u t r i e n t s  i n  r a i n -  
f a 1  I ,  t h r o u g h f a l l  and p a r t i c u l a t e s ,  and n u t r i e n t  r e t e n t i o n  
by f o r e s t  f l o o r  b i o t a .  M ic roar th ropods  inc rease  n u t r i e n t  
l o s s  From f o r e s t  l i t t e r  by commi n u t i o n ;  however, m i c r o b i a l  
s t i r n u l a t i o n  as a  r e s u l t  of m i  c roar th ropod  feed ing  a c t i v i t i e s  
appears t o  inc rease  t h e  n u t r i e n t  r e t e n t i o n  c a p a c i t i e s  o f  
f o r e s t  l i t t e r ,  

292, Seastedt, I, R,; Crossley, De A,, J r ,  Fukther I n v e s t i g a t i o n s  
o f  m ic roar th ropod  p o p u l a t i o n s  u s i n g  t h e  Merchant-Crossley 
h i  gh-gradi  e n t  e x t r a c t o r ,  Journal  o f  t h e  Georgi a  Entomological 
Soc ie ty  13: 338-344; 1978, 



Es t ima tes  o f  m i  c r o a r t h r o p o d  ~ o p u i a t i o r s  f rom 1 i t t e r  and s o i  l 
a t  &oweeta vary  c o n s i  derab ly  , dependi  ng upon e x t r a c t i o n  
method and  technique.  Es t ima tes  f r o %  h i  y h - g r a d i e n t  e x t r a c -  
t i o n s  a r e  s u p e r i o r  t~ e s t ~ m a t e s  f r o m  00 th  Tul l g r e n  funnei 
e x t r a c t i o n  and coun ts  from e x a n i n a t i o n  o f  ge la t in -embedded 
l i t t e r  and so i l  samples* 

The h i  yh-yradf  e n t  e x t r a c t o r  des i  yned by Merchant and Gross ley  
i s  i n e f f i c i e n t  under c o n d i t i o n s  c~f h i g h  h u m i d i t y ,  M i c r o a r t h -  
ropods adhere t o  condensat i o n  on f u n n e l  w a l l  s. Funnels  must 
b e  r i n s e d  p r i o r  t o  removing sample v i a l s ,  I n  s p i t e  o f  t h i s  
problem, t h e  des ign  i s  s u p e r i o r  t o  a s i m i l a r  appara tus  em- 
p l  o y i  ng  can i  s t e r  c o l  l e c t o r s .  

293. Seastedt, T, R , ;  Grossley, D, A,, 3 r e  M i c r o a r t h r o p o d  response 
f o l l o w i n g  c a b l e  l o g g i n g  and c l e a r - c u t t i n g  i n  t h e  Southern 
Appaf ach ians,  Eco logy 62: 126-135; 1981, 

L i t t e r  and s o i  1 m i  c r o a r t h r o p o d  p o p u l a t i o n s  were non i  t o r e d  
f o l l o w i n g  c a b l e  l o g g i n g  and c l e a r - c u t t i q g  o f  a  f o r e s t e d  
watershed (WS 7 )  a t  Goweeta, Annual mean d e n s i t i e s  o f  m i c r o -  
a r t h r o p o d s  i n  l i t t e r  bags were reduced o v e r  51) percen t  on 
t h e  c l e a r - c u t  watershed when compared w l l h  an a d j a c e n t  f o r -  
e s t e d  watershed (WS 2), and averaged 8.4 i n d i v i a u a l s / g  o f  
l i t t e r  on WS 7  vs .  2U.4ig on WS 2 (P .: .01) ,  D e n s i t y  e s t i -  
mates o b t a i n e d  f rom 5-cm-deep s e c t i o n s  o f  l i t t e r  and s o i l  
- indicated a  25 p e r c e n t  reduction i n  densities on WS 7, w i t h  
a  17-month average of Y8,90U m i  craarthropodsjm%on WS 7 vs, 
133,501) n i ic roar thropods/m2 on WS 2 ( p  .: . i i O l ) ,  I n  c o n t r a s t ,  
d e n s i t i e s  o f  m ~ c r o a r t h r o p o d s  i n c r e a s e d  o v e r  100 p e r c e n t  i n  
deeper  so i  1 h o r i  zons (5-55 cm), a v e r a y i  ny  89,8W m i  c r o a r t h -  
ropods/mz on WS 7 vs, 43,700 m i  e roar%hropods/n '  on WS 2 (p < 
.001), 

294. Seastedt, T, R, ;  Cross ley ,  D, A,, Js, N u t r i e n t s  i n  f o r e s t  
1 i t t e r  t r e a t e d  w i t h  naph tha lene  and s i m u l a t e d  t h r o u t j h f a l l  : 
a  f i e l d  microcosm stud&, S o i l  i 3 i o loyy  and b i o c h e m i s t r y  15: 
159-165; 1983, 

The e f f e c t s  o f  naph tha lene  ( a r t h r o p o d  e x c l u s i o n  and s imu l  a -  
t e d  t h r o u g h f a l l  ( h ,  P, K, Ca and Mgj a d d i t i o n s  on t h e  decorn- 
p o s i  t i o n  and r n ~  neral i z a t  i on o f  dogwood (coraus i J ~ r i d a  Ll 1 
1 i t t e r  were s t u d i e d  i;ly g s i l g  a f t e t  a microcosm approach i n  a  
Sou theas te rn  Uni t ed  S t a t e s  deciduous f o r e s t ,  Treatr i ients w i t h -  
o u t  m i c r o a r t h r o p o d s  decayed more s9 ow:y t h a n  l I t t e r  w i t h  
m i c r o a r t h r o p o d s .  Slmuiated xhroay~fall a d d i t ~ o ~ s  alone had  
no e f f e c t  on l i t t e r  decay rates.  Fauna, s i m u l a t e d  t h r o u g h -  
f a 1  1 ,  and f auna  plus  ssnbl a t e d  t h r o q g h f a i  1 treatments I n -  
c reased t h e  nu t r i en t  c o p c e n t r a t i o n s  o f  d e c o n p o s ~ n g  1 a t t e r ;  



t h e  t rea tment  wi t h  bo th  mi c roa r th ropods  and s imul  a t e d  
t h r o u g h f a l  l genera l  l y  e x h i b i t e d  t h e  h i g h e s t  n u t r i e n t  con- 
c e n t r a t i o n s .  Simul a t e d  t h r o u g h f a l l  a l s o  s i g n i  f i c a n t l y  i n -  
creased m ic roar th ropod  d e n s i t i e s  i n  l i t t e r .  L i t t e r  immobi - 
1 i z a t i o n  o f  elements i n  t h r o u g h f a l l  was i n s i  y n i  f i c a n t  i n  
1 i t t e r  w i t h  m ic roar th ropods ;  naph tha lene- t rea ted  1  i t t e r  
immob i l i zed  up t o  8 pe rcen t  o f  t h e  elements con ta ined  i n  
s i m u l a t e d  t h r o u g h f a l l .  

295. Seastedt ,  T. R e ;  Cross ley,  D. A,, Jr. Sodium dynamics i n  
f o r e s t  ecosystems and t h e  animal s t a r v a t i o n  hypothes is .  
American Na tu ra l  i s t  117: 1029-1034; 1981. 

Soditim may be a  c r i t i c a l  l i m i t i n g  element f o r  c e r t a i n  ve r -  
t e b r a t e  h e r b i v o r e  popu la t ions .  It has been hypo thes ized  t h a t  
t h e  r e l a t i v e  e x c l u s i o n  of sodium from t h e  t i s s u e s  o f  most 
l a n d  p l a n t s  may h e l p  them aga ins t  g r a z i n g  by making i t  d i f -  
f i c u l t  f o r  t h e  g razers  t o  o b t a i n  as much o f  t h i s  i o n  as t h e y  
need. Con t ra ry  t o  t h i s  "animal s t a r v a t  i o n  hypothes is , "  we 
contend t h a t  f o r e s t  t r e e s  do n o t  e x h i b i t  any aboveground a l -  
l o c a t i o n  s t r a t e g y  f o r  t h i s  element and t h a t  sodium concen- 
t r a t i o n s  i n  f o r e s t  t r e e s  a re  a t  l e a s t  one t o  two o rders  o f  
magnitude above those  l e v e l s  found i n  s o i l  p e r c o l a t e s .  As a  
n u l l  hypothes is ,  we s t a t e  t h a t  sodium l e v e l s  i n  p l a n t s  do n o t  
a f f e c t  l e v e l s  o f  h e r b i v o r y ;  however, a l t e r n a t i v e s  i n c l u d e  n o t  
o n l y  t h e  animal s t a r v a t i o n  hypo thes is  b u t  a l s o  i t s  a n t i t h e -  
s i s ,  i.e., sodium l e v e l s  observed i n  p l a n t s  s t i m u l a t e  con- 
sumption. 

296. Seastedt,  T. R.; Cross ley,  D. A., Jr.; Hargrove, W ,  W, The 
e f f e c t s  o f  l o w - l e v e l  consumption by canopy a r th ropods  on t h e  
growth and n u t r i e n t  dynamics o f  b lack  l o c u s t  and red  maple 
t r e e s  i n  t h e  Southern Appalachians. Ecof ogy 64(5) :  1040-1048; 
1983. 

The e f f e c t s  o f  l o w - l e v e l  consumption by canopy a r th ropods  on 
f o l i a g e  n u t r i e n t  con ten t ,  canopy leacha tes  ( t h r o u g h f a l l ) ,  
and biomass o f  4-year-01 d  b lack  1  O C U S ~  ( ~ o b i n i a  pseudoaca- 
cia ) and r e d  maple (dcer rubrum) were s t u d i e d  i n  t h e  South- 
e r n  Xppalachi ans o f  Nor th  Caro l ina .  A c a r b a r y l  i n s e c t i c i d e  
:\;as used t o  reduce f o l i a g e  consumption from =10 t o  = 2  p e r -  
cent  i n  b lack  l o c u s t  and from "4 t o  =l percen t  i n  r e d  maple. 

Tota l  bi omass p r o d u c t i  on ( n e t  p r imary  p roduc t  i o n  p e r  k i  1  o- 
gram o f  preseason biomass) was unaf fected by t h e  low l e v e l s  
o f  h e r b i  vory observed here. Such nomi n a l  h e r b i  vo ry  d i d  n o t  
s t i m u l a t e  biomass and n u t r i e n t  a c c r e t i o n  by these  t r e e  spe- 
c i e s  b u t  d i d  inc rease  t h e  c y c l i n g  of K and perhaps o t h e r  
e lements  w i t h i n  these  systems. 



297, Seastedt,  T. R.; Crossley, D. A., Jr.; kenterneyer ,  V,; 
Waide, J I  B b  A two-year study o f  l e a f  l i t t e r  decomposit ion 
as r e l a t e d  t o  macrocl i m a t i  c f a c t o r s  and mic roar th ropod  abun- 
dance i n  t h e  southern Appalachians. H o l a r c t i c  Ecology 6: 
11-16; 1983. 

Chestnut  oak Quercus p r i n u s  L. l i t t e r  i n  t h e  Southern 
Appalachian Mountains o f  t h e  Un i ted  S ta tes  decomposes s l o w l y  
d u r i n g  w i n t e r  and more r a p i d l y  i n  o t h e r  seasons, This  p a t -  
t e r n  d i f f e r e d  f rom o t h e r  s t u d i e s  o f  l i t t e r  decomposit ion i n  
more n o r t h e r n  environments where decomposit ion r a t e s  were 
r e l a t i v e l y  cons tan t  throughout  t h e  y e a r  o r  more r a p i d  be- 
neath a w i n t e r  snow cover. The p a t t e r n  observed can be ap- 
prox imated by u s i  ng monthly ac tua l  evapot ransp i  r a t i o n  e s t i  - 
mates as a c o r r e c t i o n  f a c t o r  f o r  t h e  decomposit ion constant ,  
k ,  i n  t h e  commonly used nega t i ve  exponen t ia l  decomposit ion 
model . 
Mean mic roar th ropod  d e n s i t i e s  increased f rom a seasonal ly  
weighted es t imate  o f  18.2 ind, g - " i t t e r  d u r i n g  t h e  f i r s t  
y e a r  o f  decomposit ion t o  73.6 ind,  g"' l i t t e r  d u r i n g  the 
second year. I n  s p i t e  o f  t h i s  increase,  no d i f f e r e n c e  i n  t he  
r a t e  o f  weight  l o s s  o f  t h e  l i t t e r  was observed between t h e  
f i r s t  and second y e a r  o f  t h e  study. 

298. Seastedt,  T, R , ;  Kothar i ,  A,; Crossley, D, A,, J r *  A s i m p l i  - 
f i e d  g e l a t i n e  embedding techn ique  f o r  s e c t i o n i n g  l i t t e r  and 
s o i  1 sampl es. Pedobio log i  a 20: 55-59; 1980, 

The importance o f  determi  n i n g  s t r u c t u r a l  and f u n c t i o n a l  
r e l a t i o n s h i p s  o f  s o i  1 b i o t a  w i t h i n  a sys temat i c  framework 
has been recognized by a number o f  researchers.  I n s p e c t i o n  
o f  i n  s i t u  m i c r o f l o r a  and fauna i s  a u s e f u l  p r e l i m i n a r y  s tep  
i n  e v a l u a t i n g  t h e  r o l e s  o f  va r ious  groups w i t h i n  t h e  s o i l  
m i l i e u .  

I n  t h i s  r e p o r t  methods f o r  bo th  embedding and s e c t i o n i n g  
s o i l s  have been s i m p l i f i e d .  Al l  equipment used i s  present  a r  
r e a d i  l y  avai  1 a b l e  t o  n o s t  1 a b o r a t o r i  es, The sec t  i o q i  ng de- 
v i c e  presented i s  s u i t a b l e  f o r  s e c t i o n i n g  g r a v e l l y  s o i l s *  
S o i l  sec t ions  prepared by these procedures a re  u s e f u l  i n  
b o t h  v i  sual  con f  i r m a t i  on o f  quan t i  t a t i  ve analyses o f  so i  1 
f l o r a  and fauna as we11 as i n  f o r m u l a t i n g  new h:vpotheses f o r  
b i o t a - s u b s t r a t e  i n t e r a c t i o n s .  

299, Seastedt,  T, R e ;  Tate, C, M, Decomposit ion r a t e s  and 
n u t r i e n t  con ten ts  o f  a r th ropod  remains i n  f o r e s t  1 i t l e r  . 
E c o l o w  62: 13-19; 1981, 



.Decomposit ion r a t e s  and amounts o f  ea l  ciurn, magnesium, 
p o t a s s i  urn, a n d  phosphorus were measured f o r  dead m i  1 1  i pedes 
and c r i c k e t s  b u r i e d  i n  f o r e s t  l i t t e r  i n  Nor th  Caro f ind  and 
Georgia. An average o f  30 percen t  o f  t h e  o r i g i n a l  mass o f  
m i l l i p e d e s  and 14 percen t  of che o r i g i n a l  mass o f  c r i c k e t s  
was recovered a f t e r  L year i n  t h e  l i t t e r .  Elemental l osses  
g e n e r a l l y  f o l l o w e d  t h e  p a t t e r n :  K > P > Mg > Ca; however, 
e l  emental amounts occas i  onai l y  sta-6 1 i zed and -i n  one e x p e r i  - 
ment c a l c i u m  inc reased  i n  amount ove r  t ime. 

Decomposit ion o f  a r th ropod  carcasses was desc r ibed  by a  two- 
component, n e g a t i  ve exponent i  a1 decay model , Decay coef - 
f i c i e n t s  were used w i t h  l i t e r a t u r e  es t ima tes  o f  a r th ropod  
s t a n d i n g  crops t o  es t ima te  s t a n d i n g  crops o f  mass and e l e -  
ments o f  a r t h r o p o d  remains i n  f o r e s t  l i t t e r  and s o i  1 .  E s t i  - 
mates o f  s t a n d i n g  crops of mass, ca lc ium,  and magnesium o f  
a r t h r o p o d  remains were g r e a t e r  t h a n  those  o f  l i v i n g  f o r e s t  
f l o o r  ar thropods.  

300. Sihanonth, P.; Todd, W, L, T r a n s f e r  o f  n u t r i e n t s  from e c t o -  
m y c o r r h i z a l  fungi  t o  p l a n t  r o o t s .  I n :  Lohm, U, ; Persson, T., 
eds, S o i l  organisms as components s f  ecosystems. Proceedings 
o f  t h e  s i x t h  i n t e r n a t i o n a l  soi 1 zoology c o l  f oquium; 1976 
June 21-25; Uppsal a, Sweden, E c o l o g i c a l  B u i  1 e t i n  25. Uppsa- 
1 a, Sweden: Swedi sh Soi 1 Science Soc ie ty ;  1977: 392-397. 

The magnesium, phosphorus, s u l f u r ,  potass ium and ca lc ium 
composi t i on of ectomycorrh i  zae formed by P i s o l i t h u s  tinc- 
t o r i u s  and cenococcum gran i forme  was compared w i t h  t h e  e l e -  
mental  d i  s t r i  b u t i  on w i  t h i  n t he  c o r t e x  r o o t  c e l l  s o f  Pinus 
t a e d a .  The va lues were ob ta ined  by a combinat ion scanning 
e l e c t r o n  m i  c roscopy-e lec t ron  mi crobeam technique.  S i  gn i  f i - 
can t  c o n c e n t r a t i o n s  o f  t h e  f i v e  elements were observed 
w i t h i n  t h e  fungus mant le  sheath and H a r t i g  n e t o f  both e c t o -  
mycor rh i  z a l  types, E l  emental concent r a t  ~ o n s  were h i g h e r  i n  
t h e  ec tomycor rh i za l  r o o t  c e l l  s  than  t h e  nsnrnycor rh~za l  r o o t  
c e l l s .  Th is  accumulat ion and t r a n s p o r t  o f  n u t r i e n t s  by ec to -  
m y c o r r h i z a l  fungi  t o  r o o t  c e l l s  i s  proposed as t h e  major  
f a c t o r  i n  t h e  s t i m ~ l a t i o n  o f  p l a n t  growth under low f e r -  
t i l i t y  c o n d i t i o n s ,  

301. Sims, A. L, ; Muel ler ,  G ,  E ,  ; Stou t ,  6 ,  E, ; Aekerman, W i  l l jam 
C. I n v e s t i g a t i o n  o f  q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  p o i n t  and 
a r e a l  p r e c i p i t a t i o n  by r a d a r  echo measurements. Urbana, I L :  
I1 l i n o i s  S t a t e  Water Survey; 1964; F ~ n a l  Report,  202 p, 

A r a i n d r o p  camera was operated a t  Moonej Gap, Coweeta Hydro- 
l o g i c  Labora to ry ,  f o r  18 months i n  conpera t ion  w i t h  t h e  11- 
1 i n o i s  Water Survey and the  Army Elec t ronics  Research and 



Development Lahorarory,  draphi ca f  presentatiors o f  r a i  ndrop 
s i z e  and oumber p e r  c b b i c  ~ e t e r  f g r  t h h  sana f o u r  other 
s t u d y  s i t e s  show drop  s i ze  a n d  count are consistent petween 
s t o r m  events ana d i r e c t l y  r e i a t e d  tc~ r a i r ~ f a l l  r a t e ,  

302, Singer, F, 3,; Swank, W ,  T,; Clebsch, E ,  E, C, Scme eco- 
system respofises zo Ear3pear  w f  l d boar  r o o t ~ n g  i n  a dec i  d -  
uous fc res t ,  NPS-SEk Research/2esources M g t .  kep, 54, 
A t l a n t a ,  GA: U,S, Department o f  I ~ t e r i o r ,  National P a r k  
S e r v i c e ;  19b2, 31 p, 

The ~nfluence o f  rooti~y European wald b o a r  ( s u s  scrofa) 
bpon s u r f a c e  f a u n a ,  n ~ t r l e n t s  and b~urnass  o f  fores t  l i t t e r  
ana so i l  was investigated In dne northern hardwood f o r e s t  o f  
Great Smoky Mountains N a t ~  a ~ a i  Park, 1579-1980, Two ver te-  
brates t h a t  depend largely oo leaf  I ~ t t e r  f o r  h a b ~ t a t ,  t h e  
r e d  backed vole ( ~ l e t h r ~ o n o r a ~ s  gaPPer~ ) ,  and s h o r t - t a s  " l e d  
shrew ( ~ l a r i n a  brev ieauda  ) , rdere ntitirly @I i mi nated  f ror3 i -in - 
t e n s e l y  sooted s tanas ,  Roo t ing  a c c e l e r a t e d  the leach~ng o f  
C a ,  P, Zn, Cu, ana My f r o m  l e a f  l~tter and  sos I ,  N ~ t s a t e  
concentrat- ions,  however, were ngghr r  ~q ~017, so41 water ,  
a n d  st ream watep trlrii~ t h e  rooted stari-rds, suggesting a l t e r a -  
t'l ons ii n ecosystem QI t r c b e n  t rans fo r rna t?  on processes. 

303, Sludes,  Earl R, Mounta in  f a r n  ~ o o d l d l d  grazgng doesn' t  pays  
Res, F4stes 219, Ashevi l l e ,  P C :  G,S, Department o f  Agr icb l -  
ture ,  Forest Serv i ce ,  Souxheaztern  Forest E x p e r ~ r n e v t  S t a t i o n ;  
1958, 2 g .  

The general results of the ~ o c n t a i n  f a r m  exper iment  a t  Go- 
weeta a &  presented. 

A general a r t i c l e  d ~ s c u s s i n y  aspects of E r e  Kagsdale's r e -  
search a t  Coweeta, 

305, Snyder, John E,; Hursh, Charles R ,  Low cost e r c s i o n  control  
on highway slopes i n  Southeastern United S t a t e s ,  I n :  Erosion 
control,  Praceedi ngs of the eighteenth a n ~ u a 9  meet4 ny of the 
Highway Research Board; 1938 December; P a r t  1: 213-215; 1938, 

I m p o r t a n t  f a c t o r s  i n  s t a b 1  1 I zl n g  erposed h7 ghway slopes a r e  
t h e  stabSlity, m o i s t u r e ,  and fert~l~ty c f  t h e  s o i l ,  Stee9- 
ness and l e n g t h  o f  slope, a l t e r ~ a t ~ c n  of t r e e z ~ n y  and  thaw-  
i n s ,  and the p h y s k c l  naxu re  ~f s o i l  a f f e c t  so11 stabll~tj. 
back of m o i s t u r e  because o f  ~verdra inac je  a ~ d  d l  rec t  exposure 
to s o l a r  r a d i a t i o n  i s  a l s o  a b a s ~ c  cause cf f a i l u r e  i n  rsad- 
s ~ d e  natkrallzation, Mavy r o a d  cuts  expgse ~~fertlle subso:l 



a n d  ~arentsoil m a t e r i a l  which a re  d i f f i c u l t  t o  vegetate. Use 
o f  withes o f  local  o r g a n i c  m t e r i a l s  i s  a  s u i t a b l e  means 
f o r  ameiioratins u o f a v o r a b l e  s i t e  cond i t i ons ,  

306, Southeastern Forest E x p e r i m n t  S ta t ion .  Improvements a t  Co- 
weeta, Ashevi l l e ,  8G: U,S, Department o f  A g r i c u l t u r e ,  F o r e s t  
S e r v ~ c e ,  Southeastern Fores t  Experiment S t a t  i o n  ; 1964. 16 p. 

Thss report cove rs  "mprovements and research a t  Coweeta s i n c e  
October 1962, w h e ~  t h e  acce le ra ted  Pub1 i c  Works program be- 
gan a t  t h e  Laboratory .  Improvements cons is ted  o f  c o n s t r u c t i o n  
o f  a road and b r i d g e  i n  the a d m i n i s t r a t i o n  area, a  20,000- 
gal  1 en gravity w a t e r  system, a three-bedroom dwe l l  i n g  f o r  
f o r e s t  super in tendents,  a 40- by 60- foot  metal warehouse f o r  
s to rage ,  a 4U- by 100-Foot wet lab,  and an ex tens ion  t o  t h e  
e x i  s t i  n q  o f f i c e  b u i  1 d i n g ,  as we1 l as repa i  r s  made on 18 wei r s  
and t h e  rewarki ng o f  25 m i  1 es o f  neglected roads and t r a i  1 s. 
Research act1 v: t i e s  i n c l u d e d  i n s t a l  l a l i o n  o f  a  356-acre mu1 - 
t i p l e  use watershed and c l e a r c u t t i n g  o f  two f o r e s t e d  wate r -  
sheds to ddeterinine t h e  ef fec t s  o f  such c u t t i n g  on water  y i e l d .  

301, Southeastern Forest Experiwnt S t a t i o n ,  V i  s i  t o r ' s  guuide - 
Ceweeta l i yd re log i  c Laboratory,  Ashevi l l e ,  NC: U.S. Department 
o f  Ayricglturci, F o r e s t  Serv i ce ,  Southeastern Fores t  E x p e r i -  
ment S t a t i o n ;  [ In-Serv,  leaf1 ,  Q 1968, 

Th is  l e a f l e t  enables the reader  t o  make a s e l f - g u i d e d  t o u r  
o f  t he  Coweeta d y d r o l o g i c  Laboratory ,  

308, Southeastern Forest Experiment S t a t i o n ,  Watershed management 
research--Csweeta Exper imenta l  Forest ,  Ashevi 1 l e ,  NC: U.S. 
Department o f  A g r i  cul tu re ,  Fores t  Serv ice,  Southeastern 
Farss t  Experiment S t a t i o n ;  1948, 4% p, 

T h i s  i s  the f i r s t  guidebook t o  Coweeta and i s  designed t o  
a c q u a i c t  the reader w i t h  t h e  l a b o r a t o r y ,  t h e  research methods, 
program, f i n d i n g s ,  and Futu re  research plans. 

305- Stone, E ,  k,; Swank, W ,  T,; Hornbeck, J,  M, Impacts of t i m b e r  
h a r v e s t  and r e g e n e r a d ~ o n  systems on stream f l o w  and s o i l s  i n  
t h e  e a s t e r n  deciausus reg lcn ,  I n :  Fores t  s o i l s  and land  use: 
Proceed: ngs o f  t h e  f 3 f r . h  Nor th  American f o r e s t  s o i l s  confer-  
ence;  1972 August; Fort Collins, CO, F o r t  C o l l i n s ,  G O :  Colo- 
r ado  S t a t e  dn~verslty, Department o f  Fores t  and Wood Sci - 
ences; 1980: 516-535, 

The r e d l  ew draws together the presen t  understanding of how 
c ~ c t i n g  ? n  eastern deciduous " o r e s t s  For  any o f  a v a r i e t y  of 
purposes a f f e c t s  soi l  and streamflow. Based on exper imenta l  



r e s u l t s ,  genera l  i z a t i o n s  are p r o v i d e d  on responses i n  annual 
wa te r  y i e l d  and recovery a f t e r  c u t t i n g ,  low f low,  peak f low,  
s o i l  mois ture,  stream temperature, sedimentat ion,  and n u t r i -  
en ts .  

310. S tou t ,  Glenn E.; Mue l le r ,  Eugene A. Survey o f  r e l a t i o n s h i p s  
between r a i n f a l l  r a t e  and radar  r e f l e c t i v i t y  i n  t h e  measure- 
ment o f  p r e c i p i t a t i o n .  Journal o f  App l ied  Meteorology 7 ( 3 )  : 
465-474; 1968, 

Raindrop-s ize d i s t r i b u t i o n s  measured a t  Coweeta and e i g h t  
o t h e r  l o c a t i  ons were used t o  d e r i v e  a  re1 a t i  onshi p  between 
r a i n f a l l  i n t e n s i t y  and radar  r e f l e c t i v i t y  f o r  t h e  purpose o f  
u s i n g  radar  t o  es t imate  r a i n f a l l  amount. Between geographic 
l o c a t i o n s ,  r a i n f a l l  r a t e  v a r i e d  5U0 percen t  f o r  t h e  same 
r e f l e c t i v i t y ,  D i f f e r e n c e s  o f  150 percen t  were a t t r i b u t e d  t o  
s to rm type. At each s i t e ,  d i f f e r e n c e s  w i t h i n  a  s torm were 
mi nor, For a  g iven  s torm t y p e  a t  a  s p e c i f i c  l o c a t i o n ,  e r r o r s  
i n  measurement o f  radar  r e f l e c t i v i t y  a re  g r e a t e r  than  e r r o r s  
o f  e s t i m a t i n g  r a i n f a l l  f rom r e f l e c t i v i t y .  

311. S t r i c k l a n d ,  T. C.; Fi tmgera ld,  J. W e  M i n e r a l i z a t i o n  o f  s u l -  
phur  i n  sulphoquinovose by f o r e s t  s o i l s .  S o i l  B io logy  and 
B iochemis t ry  15(3) :  347-349; 1983. 

Sur face s o i  1s f rom f o u r  watersheds l o c a t e d  i n  t h e  Coweeta 
Bas in  near F r a n k l i n ,  N.C., were assayed f o r  t h e i r  c a p a c i t y  
t o  m inera l  i z e  su lphur  i n  6-sul ph-oqui novose. A1 1  so i  1  s  r a p i d -  
l y  conver ted S  i n  t h i s  component o f  t h e  p l a n t  s u l p h o l i p i d  t o  
i n o r g a n i c  su l  phate, a  s o l u b l e  ( s a l t  e x t r a c t a b l e )  e s t e r  s u l -  
pha te  and an i n s o l u b l e  e s t e r  su lpha te .  Sulphur  i n  t h i s  l a t t e r  
f r a c t i o n  was re leased  by  a c i d  h y d r o l y s i s  o f  s o i  1  res idues a t  
121°C. Al though maximum concen t ra t jons  o f  S  i n  each f r a c t i o n  
v a r i e d  w i t h  d u r a t i o n  o f  i ncuba t ion ,  r a t e s  o f  convers ion o f  S  
i n t o  a l l  f r a c t i o n s  were h i g h e s t  d u r i n g  t h e  f i r s t  hour. Min- 
e r a l  i z a t i o n  r a t e s  based upon su lpha te  re lease  and t o t a l  S  
r e 1  eased f rom s u l  phoqui novose a re  repor ted.  

312. Swank, W. T. The i n f l u e n c e  o f  r a i n f a l l  i n t e r c e p t i o n  on stream- 
f 1  ow, In :  Proceedings , hydro1 o g i  c  water  resource management 
conference; 1968 March 28-29; Clemson, SC. Rep. 4, Clemson, 
SC: Clemson U n i v e r s i t y  Water Resources Research I n s t i t u t e ;  
1968: 101-112. 

The data presented p r o v i d e  evidence t h a t  i n t e r c e p t i o n  l o s s  
i s  a  major h y d r o l o g i c  process which reduces t h e  q u a n t i t y  and 
a l t e r s  t h e  t i m i n g  o f  streamflow f rom watersheds i n  t h e  South- 
e r n  Appalachians when cover types a r e  changed from mature 



mixed  hardwoods t o  e a s t e r n  w h i t e  pine. D i f f e r e n c e s  i n  i n t e r -  
c e p t  i on l o s s  between 1 o b l o l  l y  p i  ne and mature hardwoods i n  
t h e  Piedmont o f  South C a r o l i n a  are discussed. 

313. Swank, W,  T, Models i n  f o r e s t  hydro logy,  an overv iew.  I n :  
Proceedings, IUFRO workshop on water  and n u t r i e n t  simuf a t i o n  
models; 1979 August 27 - September 1; Bi rmensdor f ,  S w i t z e r -  
l a n d ;  Zur i ch ,  Sw i tze r land .  B i  rmensdorf:  Swiss Federa l  I n s t i  - 
t u t e  o f  F o r e s t r y  Research; 1981: 13-20. 

Th i s paper summari zes t h e  devel opment o f  f o r e s t  h y d r o l  ogy 
models f rom programmatic and t e c h n i c a l  v iewpo in ts .  

314. Swank, W ,  T, S o i l s  and water .  I n :  Wade, L a r k i n ,  ed. 
S o c i a l  and p o l i t i c a l  i n f l u e n c e  i n  t h e  managed f o r e s t :  p r o -  
ceedings o f  t h e  e l e v e n t h  Auburn f o r e s t r y  forum; 1972 Decem- 
b e r ;  Auburn, AL. Auburn, AL: Cooperat ive Ex tens ion  Serv ice,  
Auburn U n i v e r s i t y  ; 1972: 51-58. 

T h i s  paper rev iews t h e  impacts  o f  f o r e s t  c u t t i n g  on water  
y i e l d ,  t i m i n g ,  water  q u a l i t y ,  and s o i l  n u t r i e n t s  f o r  some 
f o r e s t  ecosystems i n  t h e  Eas te rn  Un i ted  S ta tes .  

315. Swank, W ,  T.; Douglass, J. E, N u t r i e n t  budgets f o r  und is -  
t u r b e d  and manipu la ted hardwood f o r e s t  ecosystems i n  t h e  
mounta ins o f  Nor th  Caro l ina .  I n :  C o r r e l l ,  Dav id  L., ed. 
Watershed research i n  e a s t e r n  Nor th  America: a workshop t o  
compare r e s u l t s ;  1977 February 28 - March 3; Edgewater, MD. 
Edgewater, MD: Smi t h s o n i  an I n s t i t u t i o n  ; 1977: 363-364. 

St  ream chemi s t r y  was moni t o r e d  f o r  8 mature hardwood eco- 
systems and 16 a l t e r e d  f o r e s t e d  systems. Net budgets o f  
NO,-N, NH4-N, PO,-P, Cl', K+, Na+, Ca++, Mg++, SO4=, and 
Si  0, were es t ima ted  f o r  15 ecosystems. Ni t r a t e - N i  t r o y e n  was 
most s e n s i t i v e  t o  d i s tu rbance .  When f o r e s t s  were cu t ,  NO3 -N 
d ischarge  was e l e v a t e d  f o r  a t  l e a s t  13 years.  No changes i n  
t h e  d ischarge  o f  NH4 -N and PO4-P were observed f o r  any o f  
t h e  watersheds; a l l  ecosystems showed very  l a r y e  accumula- 
t i o n s  of SO4=. A g r a s s - t o - f o r e s t  success ion watershed t h a t  
had been f e r t i l i z e d ,  l imed, and h e r b i c i d e d  showed l a r g e  nu- 
t r i e n t  losses.  Conversion o f  hardwoods t o  w h i t e  p i n e  reduced 
t h e  l o s s  o f  most n u t r i e n t s ,  

316. Swank, W. T,; Douglass, 3. E .  N u t r i e n t  f l u x  i n  u n d i s t u r b e d  
and manipu la ted f o r e s t  ecosystems i n  t h e  southern Appalach- 
i a n  Mountains. In :  Proceedings o f  t h e  Tokyo symposium on t h e  
h y d r o l  og i  c a l  c h a r a c t e r i  s t  i cs o f  r i  v e r  bas ins and t h e  e f f e c t s  
on these  c h a r a c t e r i s t i c s  o f  b e t t e r  water  management; 1975 
December; Tokyo, Japan, Washington, UC: I n t e r n a t i o n a l  Asso- 
c i  a t  i o n  o f  H y d r o l o g i c a l  Science; 1975: 445-456. 



N u t r i e n t  concen t ra t ions  i n  stream water  were s t u d i e d  on 8 
mature hardwood ecosystems and 16 a l t e r e d  foreshed systeins, 
The budget o f  NO,-N, &H4-N, PO,-P, C l - ,  K+, NaC, Ca'*, My'+, 
and SO4= was d e r i v e g  f o r  14 watersheds- Compared w i t h  u n d i s -  
t u r b e d  watersheds, a  grass - t o - f o r e s t  succession watershed 
t h a t  had been f e r t i l i z e d ,  l imed, and h e r b i c i d e d  showed l a r y -  
e r  losses o f  i o n s  except f o r  PU4-P. E leva ted  NU,-N d ischarge  
was ev iden t  a t  l e a s t  10 years a f t e r  c u t t i n g ,  b u t  appeared t o  
r e t u r n  t o  b a s e l i n e  l e v e l s  20 years  a f t e r  t reatment .  Conver- 
s i o n  o f  hardwoods t o  w h i t e  p i n e  reduced t h e  l o s s  o f  most n u -  
t r i e n t s .  No changes i n  t h e  d ischarge  of NH4-M and PO, -P were 
observed f o r  any o f  t h e  watersheds; a l l  ecosystems showed 
very  l a r g e  accumulat ions o f  SO,=. 

317. Swank, M. T.; Douglass, J, E , ;  Cunningham, G, B e  Changes i n  
wa te r  y i e l d  and storm hydrographs f o l l  owing cornrnerci a1 c l e a r -  
c u t t i n g  on a  Southern Appalachi an catchment. I n :  Hydrolog? c a l  
research bas ins  and t h e i r  use i n  water  resource p lann ing :  
proceedings of t h e  i n t e r n a t i o n a l  symposium; 1982 September 
21-23; Berne, Swi tzer land.  Berne, Swi tze r land :  Landeshydrs- 
l o g i e ;  1982; 2: 583-594. 

The f i r s t  y e a r  a f t e r  commercial c l e a r c u t t i n g  and cdble log -  
g i n g  i n  a mixed hardwood f o r e s t ,  annual s t reamf iow f r o m  a 
59-ha catchment increased 26 cm, The exper imenta l  response 
i n  f l o w  was w i t h i n  4 percent  o f  t h e  va lue p r e d i c t e d  Prom a 
r e g i o n a l  model, Dur ing t h e  f i r s t  4 years  o f  regrowth, t h e  
model p r e d i c t i o n  was w i t h i n  15 percen t  o f  the  72-cm t o t a l  
change i n  water  y i e l d ,  The l a r g e s t  measured changes i n  month- 
l y  f l o w  occurred d u r i n g  t h e  lowes t  f l o w  months. Storm hydro-  
graph a n a l y s i s  showed t h a t ,  on t h e  average, i n i t i a l  f l ow  
r a t e  and peakf low r a t e  inc reased  about 15 percent  and storm- 
f l o w  increased 10 percent .  The t rea tment  e f f e c t  was g r e a t e s t  
f o r  small  storms and t h e  a l t e r a t i o n  o f  s torm hydrograph p a -  
rameters was judged t o  be o f  minor importance i n  management 
p lanning.  

318. Swank, W. T,; Helvey, 4, D, Reduct ion o f  streanrflrsw inc reases  
f o l  l ow ing  regrowth o f  c l e a r c u t  hardwood f o r e s t s .  i n :  Symposi - 
um on t h e  r e s u l t s  o f  research on r e p r e s e n t a t i v e  and exper i  - 
mental bas ins;  1970 December; We1 1 ingdon, New Zeal and, Pub-  
1 i c a t i o n  96, Leuven, Be1 gium: U n i t e d  Nat ions Educat ional ,  
S c i e n t i f i c  and C u l t u r a l  Organi t a t i o n  - Enternat iona; A ~ ~ ~ ~ i  - 
a t i o n  o f  S c i e n t i f i c  Hydrology ; 1970: 346-360, 

The mature hardwood f o r e s t  on a  16-hectare catchment a t  the 
Coweeta h y d r o l o g i c  Labora to ry  was i n i  t i  a1 1y c l e a r c u t  i o  1939, 
The fi r s t  year  f o l l o w i n g  c u t t i n g ,  s t reamf low increased 360 
mm, As t he  even-aged coppice s tand regrew, annual  streamflow 



i ncreases approached p re t rea tment  l e v e l s  as a  1 i near func-  
t i o n  o f  the l o s a r i t h m  o f  t ime,  The watershed was c l e a r c u t  
a g a i n  i n  1962, and s t reamf low response f o r  t h e  y e a r  f o l l o w i n g  
c u t t i n g  was 380 ma I n  s t r i k i n g  c o n t r a s t  t o  t h e  f i r s t  c u t -  
ting, st reamf low increases have d im in ished  a t  a  much f a s t e r  
r a t e ,  and it appears t h a t  annual wa te r  y i e l d  w i i  l r e t u r n  t o  
p r e t r e a t m e n t  l e v e l s  a f t e r  j u s t  16 years  o f  f o r e s t  regrowth 
f o l l o w i n y  t h e  second c u t t i n g .  The d i f f e r e n c e  i n  t h e  measured 
response i s  a t t r i b u t e d  p r i m a r i l y  t o  a  more r a p i d  recovery o f  
veyetatdon i n  t h e  second t rea tment  pe r iod .  

319, Swank, W,  I,; Miner, N, W e  Covers ion o f  hardwood-covered 
watersheds t o  w h i t e  p i n e  reduces water  y i e l d .  Water Kesources 
Research 4: 947-954; 1968, 

Mixed mature hardwoods were c l e a r e d  f rom two exper imenta l  
watersheds i n  t h e  Southern Appalachians, and t h e  areas were 
p l a n t e d  w i t h  eas te rn  w h i t e  p i n e  i n  1956-57. Once t h e  p i n e  
crowns began t o  c lose,  s t reamf low s t e a d i l y  d e c l i n e d  a t  a  
r a t e  o f  1 t o  2 inches per  year .  By 1967, wa te r  y i e l d  f rom a  
IO- jea r -a76  p i n e  s tand  on a  s o u t h - f a c i n g  watershed was 3.7 
inches  less than t h e  expected wa te r  y i e l d  f rom t h e  o r i g i n a l  
hardwood f o r e s t ,  Most o f  t h e  r e d u c t i o n  i n  water  y i e l d  occur-  
r e d  d u r i n g  t h e  dormant season and was a t t r i b u t e d  ma in ly  t o  
greater i n t e r c e p t i o n  l o s s  f rom w h i t e  p i n e  than  Prom hard- 
woods. Because i n t e r c e p t i o n  d i f f e r e n c e s  inc rease  as w h i t e  
2 l n e  matures, an even g r e a t e r  r e d u c t i o n  i n  s t reamf low i s  
expected, 

320- Swank, W e  T,; Schreuder, H. T. Temporal changes i n  biomass, 
s u r f a c e  area and ne t  p r o d u c t i o n  f o r  a  Pinus strobus L. f o r -  
e s t .  In :  I n t e r n a t i o n a l  Union o f  Fo res t  Research Organ iza t ions  
b i  ornass s t u d i e s ,  work ing  pas ty  on t h e  mensurat ion o f  f o r e s t  
biomass, S4,Ob mensurat ion growth and y i e l d ;  1973 June 
25-29; Pdancy, France; 1973 August 20-24; Vancouver, Canada* 
Grono, ME: U n i v e r s i t y  o f  Maine, Co l lege  of L i f e  Science and 
k g r i c u l  t u r e ;  1973: 173-182. 

We1 yhted, l i n e a r  r e g r e s s i o n  models were used t o  e s t i m a t e  
biomass and su r face  area o f  f o l i a g e ,  branches, and stems 
f r o m  t r e e  basal  area f a r  a p l a n t e d  w h i t e  p i n e  s tand on a 
16,1 h e c t a r e  watershed. Es t ima tes  were made a t  s tand  ages 
lo, 12, and 15 years.  Dur ing  t h e  5-year p e r i o d ,  t h e  s tand 
closure  changed f rom p a r t i a l  t o  complete and model coe f -  
f i c i e n t s  showed l a r g e  changes, p a r t i c u l a r l y  f o r  fo l  i age. I n  
February 1972, aboveground biomass f o r  t h e  p o p u l a t i o n  was 
4,66u, 22,825, and 42,110 k i l og rams p e r  hec ta re  f o r  f o l i a g e ,  
b r a ~ c h e s ,  a n d  stems, The p o p u l a t i o n  o f  t r e e s  con ta ined  8-9,  
2,3, acd 0-4 hec ta res  of f o l i a g e ,  branches, and stems per  



hectare of land surface.  Net primary production was e s t i  - 
mated t o  be 13,500 kilograms per hectare per year,  and 
fo l i age  devei opment for  the pine population culminated when 
t h e  stand was only 12 years old. 

321. Swank, W. T.; Waide, J. B. In terpre ta t ion  ot nutrient  cy- 
c l ing  research in a management context: evaluating poten- 
t i  a1 e f fec t s  of a1 t e rna t i  ve management s t r a t eg ies  on s i t e  
productivity.  In: 'daring, Richard M., ed. Forests: fresh 
perspective from ecosystem analys is ;  1979 Apri 1 27. Cor- 
val 1 i s ,  OR: Oregon Sta te  University Press ; 198U: 137-158. 

This paper evaluates the e f fec t s  of various harvesting prac- 
t i c e s  and a l t e rna t ive  levels of wood f i b e r  u t i l i za t ion  on 
t h e  sustainable producti vi t y  of fo res t s .  The analysi s  d n -  
cludes three phases: (1) character iza t ion of ecosystem 
nutr ient  budgets for  several contras t ing  fo res t  ecosystems 
in d i f ferent  physiographic regions of the United S ta t e s ;  ( 2 )  
examination of nut r ient  pools contai ned within ecosystem 
compartments, and annual t r ans fe r  r a t e s  among compartments; 
and ( 3 )  elaboration of the conceptual model framework which 
has guided ecosystem research a t  Coweeta Hydrologic Labora- 
to ry ,  and i l l u s t r a t i o n  of how speci f i c  data s e t s  can be used 
t o  determi ne important management needs. 

322. Swank, W. T.; Waide, J. B.; Crossley,  D. A., J r . ;  Todd, 
R .  L. Insect defol ia t ion  enhances n i t r a t e  export from fo res t  
ecosytems. Oecologi a 51: 297-299; 1981. 

Chronic defol i a t ion  by the fa1 1 cankerworm, Alsophila porne- 
taria (Harri s  ), accompani ed substanti  a1 i  ncreases in the  
stream export of n i t r a t e  nitrogen ( N O 3 - N )  from three mixed 
hardwood fo res t s  in the southern Appalachians. These in te-  
grated r e su l t s  c lear ly  demonstrate a measurable ef fec t  of 
insect  consumers on ecosystem processes, and provide support 
fo r  the regulatory importance of insects  on a landscape 
scale .  

323. Swank, Wayne T. Ecosystem studi es program. In: Envi ronmental 
Bi 01 ogy. National Science Foundation Program Report (2 )4 .  
kashington, D C :  National Science Foundation; 1978. 57 p. 

This paper t races  the development of the Ecosystem Studies 
Program a t  the National Science Foundation from i t s  ear ly  
development through 1978 with i l l u s t r a t i o n s  and examples of 
contri  buti ons to  ecosystem science. 



324. Swank, Wayne T. Kevi ew o f  b i  ogeochemi c a l  c y c l  i ng o f  m inera l  - 
forming elements: s t u d i e s  i n  env i  ronmental sc ience;  vol . 3. 
Q u a r t e r l y  Review o f  B io logy  SS: 91; 1981. 

A book review. 

325. Swank, Wayne T. Studi  d i  e c o l o g i a  e i d r o l o g i a  f o r e s t a l i .  
Padova, I t a l y :  Uni ve rsa i  t a  d i  Padova, I n s t i  t u t o  d i  Eco log ia  
e Sel v i c o l t u r a ;  1982. 103 p. 

T h i s  document i s  a  s e r i e s  o f  l e c t u r e s  presented a t  the  I n s t i -  
t u t e  o f  Ecology and Si 1  v i  c u l t u r e  o f  t h e  U n i v e r s i t y  o f  Padova, 
I t a l y .  The l e c t u r e s  a re  organized i n t o  f o u r  main t o p i c s :  (1) 
b i  ogeochemi c a l  c y c l  i ng i n f o r e s t  ecosystems, ( 2 )  e f f e c t s  o f  
f o r e s t  management p r a c t i c e s  on q u a l i t y  and t i m i n g  of stream- 
f l o w ,  (3 )  water  q u a l i t y  and management p r a c t i c e s ,  and ( 4 )  im- 
p a c t  o f  s i t e  p r e p a r a t i o n  on s o i l  and water  c h a r a c t e r i s t i c s .  

326- Swank, Wayne T. ; Caskey, W i  11 iam H. N i t  r a t e  d e p l e t i o n  i n  a 
second-order mountain stream. Journal  o f  Environmental Qua l -  
i t y  11: 581-584; 1982. 

The amount o f  NO3-N expor ted  i n  a second-order mountain 
s t  ream d r a i n i n g  a c l  e a r c u t  and logged mi xed-hardwood f o r e s t  
was s t u d i e d  over a 4-year per iod .  C a l c u l a t i o n s  based on meas- 
urements o f  stream chemis t ry  and d ischarge r a t e s  i n d i c a t e d  
a wi t h i  n-stream d e p l e t i o n  of NO, f rom t h e  upper reaches o f  
t h e  stream t o  t h e  watershed o u t l e t .  Wi th in-s t ream d e p l e t i o n  
t h e  f i r s t  year  o f  t reatment  was 127 percent  o f  t o t a l  NO3-N 
d ischarged  f rom t h e  watershed o u t l e t  and d e c l i n e d  i n  suc- 
ceeding years  a f t e r  t rea tment  t o  99, 42, and 5 percent .  As- 
says o f  t h e  q u a n t i t i e s  o f  d e n i t r i f y i n y  enzymes i n  stream 
sediment samples suggested 1.7 kg N year" were l o s t  v i a  
t h i s  pathway, compared w i t h  3.9 kg  N year' ' c a l c u l a t e d  f rom 
w i t h i n - s t r e a m  d e p l e t i o n  f o r  t h e  same t i m e  per iod.  Th is  s tudy 
suggests sediment deni t r i f  i c a t i o n  i s  a  major pathway by 
which NO3-N i s  l o s t .  

327. Swank, Wayne T.; Douglass, James E. Streamflow g r e a t l y  r e -  
duced by c o v e r t i n g  deciduous hardwood stands t o  p ine.  
Science 185: 857-859; 1974. 

F i f t e e n  years a f t e r  two exper imenta l  watersheds i n  t h e  
sou thern  Appalachians had been conver ted from a mature de- 
c iduous hardwood cover t o  w h i t e  pine, annual s t reamf low was 
reduced about 20 cen t imete rs  (20 p e r c e n t )  below t h a t  expect-  
ed f o r  t h e  hardwood cover. Streamflow was reduced d u r i n g  
every month, w i t h  t h e  l a r g e s t  monthly r e d u c t i o n s  (1.5 t o  3.5 
c e n t i m e t e r s )  o c c u r r i n g  i n  t h e  dormant and e a r l y  growing 
seasons. 



328. Swank, Wayne T,; F i t z g e r a l d ,  John W e ;  Ash, Jaru I, M i c r o ~ i a l  
t r a n s f o r m a t  i o n  o f  s u l f a t e  i n  f o r e s t  s a i  1 s ,  SCI ence 223: 
(46323182-184; 1984, 

I n c u b a t i o n  o f  F o r e s t  s o i l s  c o n t a i n i n g  s u l f a t e  l a h e l e d  wsdn  
s u l f u r - 3 5  showed r a p i d  convers ion  of the added s u l f a t e  t o  
o r g a n i c  s u l f u r  forms hy m i c r o b i a l  yopulat~ons, Wcti v i t y  sa tes  
were h i  ghest i n  t h e  f o r e s t  fi oor ,  h u t  s i  gn i  fi cant  a c t  I v i d y  
was observed th roughou t  t h e  s o i l  p r o f i l e ,  The annual pcten-  
t i a l  s u l f u r  i n c o r p o r a t i o n  f o r  f o r e s t  f l o o r  and  so11 combined 
i s  es t ima ted  t o  be 30 k i l o g r a m s  per hectare.  The n e t a s o l i s m  
o f  i n o r g a n i c  s u l f a t e  t o  o rgan ic  forms can be a major  process 
i n  t h e  s u l f u r  c y c l e ,  i n f l u e n c i n g  s u l f a t e  accumu la t i on  and 
mobi 1 i t y  i n  f o r e s t  ecosystems. 

329. Swank, Wayne T.; Goebel, Norber t  8 . ;  Helvey, Jun ior  D. in ter-  
c e p t i o n  l o s s  i n  l o b l o l l y  pine  s t a n d s  o f  t h e  South C a r ~ l i n a  
Piedmont. Journal  o f  S o i l  and Water C o n s e r v a t i o n  27: 160-164; 
1972, 

Annual i n t e r c e p t i o n  l o s s  was masured i n  5-, 10-, 2b-, and 
30-year-o ld  l o b l o f l y  p i n e  s t a n d s  and i n  a mature nardwcod- 
p i n e  f o r e s t  i n  t h e  Piedmont of South C a r o l i n a ,  I n t e r c e p t i o ~  
l o s s  f o r  t h e  l o b l o l l y  p i n e  stands was estiaated t o  be 14, 
22, 18, and 18 p e r c e n t  of a n n u a l  precipitatiov (54  - inches)*  
Annual i n t e r c e p t i o n  l o s s  f rom the hardwood-pine stand was 
s i m i l a r  t o  t h a t  of t h e  p i n e  stands. However, on t h e  average, 
t h e  l o s s  o f  water  i n t e r c e p t e d  a n n u a l l y  by ' l ~ b i o l l ~  pine 
appeared t o  be about 4 inches greater t han  the loss e s t l -  
mated f rom a  number o f  hardwaad s tudies ,  Where extensive 
convers ions o f  hardwood t o  l o b l o l  l y  p i  fie occur, s ign1 f i c a n t  
r e d u c t i o n s  i n  t h e  amount o f  water  a v a i l a b l e  f o r  s t reamf low 
o r  groundwater should be expected, 

330. Swank, Wayne T.; Henderson, Gray S. Atmbipheric i n p u t  o f  
some c a t i o n s  and an ions t o  f o r e s t  ecosystems i n  N o r t h  Caro- 
l i n a  and Tennessee, Water Resources Research 12: 541-546; 
1976. 

The atmospher ic  c o n t r i b u t i o n s  o f  elemevts i n  p r e c s > i  t a t l s n  
and d r y  f a l l o u t  t o  f o r e s t  ecosystems were measured a t  two 
s i t e s  i n  t h e  Southern Appalachians, At bo th  s i t e s ,  r e l a t i v e  
mean annual c o n c e n t r a t i o n s  s f  c a t i ~ n s  In b u l k  prec?  p i  t a t  ?on  
were i n  t h e  o rder  Ca > Na > Y > Mg, A t  t h e  G~weeta Hydrologic  
Labora to ry  i n  N o r t h  C a r o l i n a ,  average annud; i v p u t s  s f  Ca'", 
Na+, KC, Mg+*, and hH,-N i n  1910-1973 were 4-86, 3,52, 1,62, 
1.01, and 0,52 k g j h a l y r ,  respectively, A t  Ma1 ker Eranch, 
Tenn., the i n p u t s  o f  these e l e n e r t s  d u r ~ ~ y  the same t ~ m e  
p e r i o d  were 15-73, 3,89, 2-99, 2,S4, and  2 - 3 7  ~ g / h a / y r ,  fbe 



i n p u t s  of N03-N, PO,-P, and C i -  i n  1972-1973 were 2-88, 
0.19, and 8-53 ky /ha /y r  a t  Goweeta. I n p u t s  o f  NO3-F4 and 
PO4 -P were 4,61 and 0,55 kg/ha a t  Walker Branch over  t h e  
same p e r i o d ,  One reason f o r  d i f f e r e n c e s  i n  b u l k  p r e c i p i t a -  
t i o n  c h e m i s t r y  was s r e a t e r  dry  f a l l o u t  f o r  some c a t i o n s  a t  
k a l k e r  Branch than  a t  Goweeta. For  bo th  s i t e s ,  d r y  f a l l o u t  
assoc i  a t e d  wi t h l oca l  1 and use ac t  i v i  t i es i n f  l uenced season- 
a l  c o n c e n t r a t i o n s  ~f buf k p r e c i p i t a t i o n  except  f o r  Na+, 
wh ich  appeared t o  be p a r t l y  d e r i v e d  f rom mar ine sources. 
T o t a l  i n p u t s  o f  elements a r e  cons ide red  t o  be minimum e s t i  - 
mates f o r  b o t h  f o r e s t  ecosystems due t o  sampl ing and ana ly -  
t i  c a l  n e t  hods, 

331, Swank, Wayne P,; Schreuder, Hans T, Comparison of t h r e e  
methods o f  e s t i m a t i n g  sur face area and biomass f o r  a  F o r e s t  
o f  young e a s t e r n  w h i t e  p ine,  Fores t  Science 20: 93-100; 1974. 

F o l i a g e ,  branch and s tem sur face area, and ovendry weight ,  
w i t h  es t ima tes  o f  p r e c i  s i o n  o f  these s t a t i s t i c s  a re  p resen ted  
f o r  a 10 -yea r -o ld  s t a n d  of eas te rn  w h i t e  p i n e  on a 16-ha 
watershed a t  the Coweeta k y d r o l o y i c  Laboratory .  Three d i f -  
t e r e n t  methods were used t o  e s t i m a t e  t h e  f o r e s t  su r face  a rea  
and biomass: ( I )  s t r a t i f i e d  two-phase sampling, ( 2 )  two-phase 
samplin~ w i t h  a regressSon es t ima to r ,  and ( 3 )  two-phase 
sampl ing w i t h  a ra t io-of -means e s t i m a t o r .  S t r a t i f i e d  two- 
phase sampl ing was t h e  most p r e c l s e  and a p p r o p r i a t e  method; 
t h e  p o p u l a t i o n  was es t ima ted  t o  c o n t a i n  5.3 ha f o l i a g e ,  0 - 7 6  
ha branches, and 0-13 ha stems p e r  hec ta re  o f  l a n d  s u r f a c e *  
The es t ima ted  ovendry weight of t r e e  components was es t ima ted  
t o  be 2-71 ,  6.83, and 7,01 m l r i c  tons  per  hec ta re ,  respec-  
t i v e l y ,  f o r  f o l i a g e ,  branches, and sterns* The s tandard  e r r o r  
o f  e s t i m a t e  f o r  su r face  area and biomass ranged f rom 5 t o  10 
percen t ,  depending upon t h e  t r e e  components of i n t e r e s t .  

332,  S w i f t ,  L l o y d  kl., Jr, A1gori"chm f o r  s o l a r  r a d i a t i o n  on moun- 
t a i  n s lopes,  Water Resources Research 12: 108-112; 1976. 

A g e n e r a l i z e d  a l g o r i t h m  p rov ides  t h e  d a i l y  t o t a l  o f  poten-  
t i a l  so la r  r a d i a t i o n  on any s l o p i n g  s u r f a c e  a t  any l a t i t u d e .  
The a l g o r i t h m  can be coded as subrou t ines  o f  a computer model 
t h a t  r e y u i  res  so la r  r a d i a t i o n  as a v a r i a b l e .  The r e q u i r e d  
i n p u t s  are J u l i a n  dates and t h e  la"t i tude, i n c l i r t a t i o n ,  and 
aspect  a f  t he  slope. I n  addition t o  computing p o t e n t i a l  
s o l a r  r a d i a t i o n ,  t h e  r o u t i n e  p rov ides  es t ima tes  o f  ac tua l  
radiation on any slope en the b a s i s  o f  measured s o l a r  r a d i -  
a t i o n  f o r  a nearby h o r i z o n t a l  sgrface t h a t  has t h e  same 
c l o u d  c o v e r *  



333. S w i f t ,  L l o y d  W . ,  J r ,  U u r a t i o n  of s t ream tempera tu re  inc reases  
f o l  l o w i n g  f o r e s t  c u t t i n g  i n  t h e  Southern Appalachian moun- 
t a i  ns, Xn: Johnson, A, Ivan;  Clark ,  Robert A., eds. Proceed- 
i ngs o f  t h e  i n t e r n a t i o n a l  symposium on hydrometeoro loyy ; 
1982 June 13-17; Denver, CO. Bethesda, MD: American Water 
Resource A s s o c i a t i o n  ; 1983: 273-275. 

C u t t i n g  t i m b e r  a long  smal l  streams i n  t h e  Southern Appalach- 
i a n  Mountains inc reases  water  temperature. C l e a r c u t t i n g  a l l  
v e g e t a t i o n  over  2.5 cm d.b.h. f rom a  59.6-ha s o u t h - f a c i n g  
watershed i n  western Nor th  C a r o l i n a  a l l owed  b o t h  t h e  magni- 
t u d e  and d u r a t i o n  o f  wa te r  temperature inc reases  t o  be 
s tud ied .  About 958 m2 o f  stream were exposed. D a i l y  maximum 
temperatures a t  t h e  downstream margin o f  t h e  c u t t i n g  were 
i n c r e a s e d  an average o f  3.3' C t h e  f i r s t  two summers a f t e r  
c u t t i n g .  The inc reases  d e c l i n e d  i n  t h e  nex t  t h r e e  summers t o  
1.2" C. D a i l y  minimums were inc reased  about 1.3O C both 
w i n t e r  and summer, b u t  o n l y  i n  t h e  f i r s t  year .  The d a i l y  
range o f  water  temperatures (maximum minus minimum) was 
inc reased  d u r i n g  a l l  f i v e  summers. A  method f o r  p r e d i c t i n g  
wa te r  temperature changes was t e s t e d  and found t o  o v e r e s t i -  
mate t h e  summer increases.  

334. S w i f t ,  L l o y d  W., Jr ,  Green sponge. The American Tree Farmer 
2 ( 5 ) :  7; 1983. 

Water y i e l d  should be a  concern t o  t h e  t r e e  farmer. Choices 
i n  managing piedmont lands between p i n e  o r  hardwood f o r e s t s  
a f f e c t  f u t u r e  s t reamf low amounts. As an example, average 
s t reamf low may be fou r  area inches g r e a t e r  under hardwood 
management. However, t h e  change i n  s t reamf low due t o  t h i n -  
n i n g  and c u t t i n g  p r e v i o u s l y  unmanaged piedmont f o r e s t  i s  
g r e a t e s t  f o r  p i n e  stands. 

335. S w i f t ,  L l o y d  W . ,  Jr. V i s i t o r ' s  guide--Coweeta Hydro log ic  
Labora to ry ;  Ashevi 1  l e y  NC: U.S. Department o f  A g r i c u l t u r e ,  
F o r e s t  Serv ice,  Southeastern Fores t  Experiment S t a t i o n ;  1980. 
11 p. 

T h i s  i l l u s t r a t e d  f o l d e r ,  prepared f o r  non techn ica l  v i s i t o r s  
t o  t h e  Laboratory ,  desc r ibes  t h e  o b j e c t i v e s  o f  Watershed 
Management research  a t  Coweeta and g ives h i g h l i g h t s  o f  re -  
s u l t s  and d i r e c t i o n s  t o  n i n e  p o i n t s  o f  i n t e r e s t .  

336, S w i f t ,  L l o y d  W , ,  Jr.; Baker, Samuel E,  Lower water  tempera- 
t u r e s  w i t h i n  a  s t reams ide  b u f f e r  s t r i p .  Kes. Note SE-193, 
Ashevi 1 l e ,  I4C: U.S. Department o f  A g r i c u l t u r e ,  Fo res t  
Serv i ce ,  Southeastern F o r e s t  Experiment S t a t i o n ;  1973. 7 p. 



The removal o f  s t r e a n s i  de v e y e t a t  i on i n c r e a s e s  t h e  wa te r  
t e m p e r a t u r e  i n  mounta in  streams. C l e a r c u t t i n y  and f a r m i n g  
have been found  t o  r a i s e  tempera tu res  beyond t h e  t o l e r a n c e  
l e v e l  f o r  t r o u t  (68" F.). H i t h i n  t h e  s a l e  a rea  o f  a  commer- 
c i a l  c l e a r c u t  i n  t h e  mounta ins  o f  No r th  C a r o l i n a ,  a  nar row 
b u f f e r  s t r i p  o f  uncu t  t r e e s  and shrubs was l e f t  bes ide  a 
stream. A l though  wa te r  t empera tu res  w i t h i n  t h e  s a l e  area may 
have exceeded 68' F., t h e  s t ream immed ia te l y  below t h e  s a l e  
a r e a  was never  warmer t h a n  6Z0 F. 

337. Swi f t ,  Lloyd W., Jr,; Knoerr, Kenneth R e  E s t i m a t i n g  s o l a r  
r a d i a t i o n  on mounta in  s lopes.  A g r i c u l t u r a l  Me teo ro logy  12: 
329-336; 1973. 

The amount o f  s o l a r  i r r a d i a t i o n  on a  moun ta in  s l o p e  i s  an 
i m p o r t a n t  parameter  f o r  d e s c r i  b i  ng  t h e  c l i m a t o l o g y  o f  a  
s l o p i n g  s i t e ,  b u t  measurements a r e  n o t  e a s i l y  ob ta ined .  
D a i l y  t o t a l s  o f  s o l a r  i r r a d i a t i o n  can be e s t i m a t e d  f rom t h e  
d a i l y  t o t a l  o f  g l o b a l  s o l a r  r a d i a t i o n  measured on a  h o r i z o n -  
t a l  s u r f a c e  a t  a  s i t e  near  enough t o  have t h e  same c l o u d  
c o v e r  as t h e  mounta in  s lope.  The a d j u s t i n y  f u n c t i o n  i s  a  
r a t i o  o f  t h e  va lue  o f  p o t e n t i a l  s o l a r  i r r a d i a t i o n  f o r  a  s l o p e  
t c  t h a t  f o r  a h o r i z o n t a l  s u r f a c e .  V a l i d  e s t i m a t e s  o f  s o l a r  
r a d i a t i o n  i n p u t  were o b t a i n e d  f o r  two oppos i  t e - t a c i  ny s lopes.  

338. Sw i f t ,  Lloyd W . ,  Jr.; Messer, James B. F o r e s t  c u t t i n g s  r a i s e  
tempera tu res  o f  srnal l  streams i n  t h e  Southern Appalach ians.  
J o u r n a l  o f  S o i l  and Water Conse rva t i on  26: 111-116; 1971. 

S t  ream tempera tu res  were measured d u r i n g  s i x  f o r e s t  - c u t t i n g  
t r e a t m e n t s  imposed on 23- t o  70-acre  watersheds i n  t h e  
Sou the rn  Appal a c h i  an Mounta ins .  Where f o r e s t  t r e e s  and a1 1  
u n d e r s t o r y  v e g e t a t i o n  were c o m p l e t e l y  c u t ,  maximum st ream 
tempera tu res  i n  summer were r a i s e d  f rom t h e  normal 66" F .  up 
t o  73' o r  more. Some extreme t r e a t m e n t s  r a i s e d  tempera tu res  
o v e r  12" above norma l . Where s t  reambank v e g e t a t i o n  was uncu t  
o r  had regrown, summer maximums were unchanged o r  reduced 
f r o m  l e v e l s  found under  uncu t  mature  hardwoods. I nc reases  i n  
s t ream tempera tu re  were judged t o  degrade w a t e r  q u a l i t y  and 
c o n s t i t u t e  the rma l  p o l l u t i o n  because, a f t e r  each c l e a r c u t ,  
w a t e r  t empera tu res  exceeded optimum l e v e l s  f o r  t r o u t  h a b i t a t .  

339. Swi f t ,  Lloyd M e ,  Jr.; Schreuder, Mans T, F i t t i n g  d a i l y  p r e -  
c i p i t a t i o n  amounts u s i n g  t h e  sB d i s t r i b u t i o n ,  Mon th l y  Weather 
Review 109: 2535-2541; 1981. 

The log-normal ,  gamma, Weibull, s~ a ~ d  b e t a  d i s t r i b u t i o n s  
were f i t  t o  d a i l y  p r e c i p i t a t i o n  amounts f o r  each c a l e n d a r  



month f o r  a  38-year p e r i o d .  Data a re  f rom t h e  h igh  p r e c i p i  - 
t a t i o n  zone o f  t h e  southern Appalachian Mountains, The 
S B  d i s t r i b u t i o n ,  a g e n e r a l i z a t i o n  o f  t h e  log-normal ,  con- 
s i s t e n t l y  f i t  t h e  d a t a  best ,  The gamma d i s t r i b u t i o n  f i t  
r a i n f a l l  amounts accumulated f o r  two and t h r e e  consecu t i ve  
wet  days. 

H i g h e r - o r d e r  Markov chains,  up th rough  t h e  f i f t h  order ,  
d e s c r i b e d  t h e  da ta  b e t t e r  than  lower -o rder  chains,  The 
s, d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  amounts on a l l  dates p r e -  
ceded by d r y  days i s  d i f f e r e n t  from t h a t  f o r  a l l  dates p r e -  
ceded by p r e c i p i t a t i o n .  

3 4 O * , S w i f t ,  L l o y d  W e ,  d r , ;  Swank, Wayne I, Long te rm responses o f  
s t reamf low f o l  l o w i n g  c l e a r c u t t i  ng and regrowth,  Hydro log ica l  
Sciences B u l l e t i n  26: 245-256; 1981, 

Long-term changes i n  s t reamf low f o l  l o w i n g  f o r e s t  c u t t i n y  f o r  
t h r e e  exper imenta l  bds i  ns show t h a t  s t reamf low dec l  i n e s  w i t h  
t h e  l o g a r i t h m  o f  t i m e  as t h e  f o r e s t  reyrows. The decline i s  
r e l a t e d  t o  v e g e t a t i o n  regrowth,  b u t  i s  n o t  a c o n s i s t e n t  
f u n c t i o n  o f  s imp le  s tand  measurements, The mixed hardwood 
F o r e s t  o f  one b a s i n  was c l e a r c u t  t w i c e  i n  40 years ,  Dur ing 
t h e  second regrowth p e r i o d ,  s t reamf low inc reases  were about 
one-ha l f  those a f t e r  t h e  f i r s t  t rea tment ,  Concur ren t l y ,  two 
o t h e r  bas ins  were c u t  whose m i  d - e l e v a t i o n s  a re  4UO m h igher .  
B o t h  streamfyow inc reases  were l e s s  than  on t h e  lower  bas in .  
S i  mi 1 a r  v a r i  ab i  1 i t y  o f  i nc reases  f o r  t h e  t h r e e  concur ren t  
t r e a t m e n t s  appears p a r t l y  r e l a t e d  t o  p r e c i p i t a t i o n ,  

341- Sw i f t ,  L l o y d  W., Jr,; Swank, Wayne T,; Mankin, J ,  B , ;  
Luxmoore, R e  J.; Golds te in ,  R e  A, S i m u l a t i o n  o f  evapotrans-  
p i r a t i o n  and dra inage f rom mature and c l e a r - c u t  deciduous 
f o r e s t s  and young p i n e  p l a n t a t i o n .  Water Resources Research 
11 ( 5 )  : 667-673; 1975, 

PROSPER, a  model f o r  wa te r  exchange between s o i l ,  p l a n t ,  and 
atmosphere, was used t o  s i m u l a t e  e v a p o t r a n s p i r a t i o n  and an- 
n u a l  s t reamf low f o r  2 years  f rom a  mature oak-hi  cko ry  f o r e s t  
i n  t h e  Southern Appalachian Mountains. For  a  y e a r  hav ing  
u n u s u a l l y  h i g h  p r e c i p i t a t i o n ,  sianulated s t reamf  low agreed 
w i t h i n  1 - 5  percen t  w i t h  measured s t reamf  low. Addl t i o n a l  
s i m u l a t i o n s  were ~nade u s i n g  t h e  same c?  i m a t i c  data,  but  ve- 
g e t a t i o n  parameters were changed t o  rep resen t  a regrowing 
copp ice  f o r e s t  a f t e r  c l e a r c u t t i n g ,  and a young w h i t e  p i n e  
p l a n t a t i o n .  The p r e d i c t e d  changes i n  s t r e a m f  low showed good 
agreement w i t h  measured changes determined f rom watershed 
exper iments  a t  Coweeta Hydro log ic  Labora tc ry .  



342, Tan, K, H e ;  Sihanonth, P , ;  Todd, R ,  I. Format ion of humic 
ac id -1  i k e  compounds by t h e  e c t o t r o p h i c  n y c o r r h i z a l  fungus 
Piso l i t hus  tinctotius . Soi l Sci ence Soc ie ty  o f  Ameri c a  
J o u r n a l  42: 906-908; 1978, 

Format i  on o f  o rgan i  c  compounds by t h e  ec tomycor rn i  z a l  fungus, 
P i s o i i t h u s  tinctesius, was s t u d i e d  t o  e s t a b l i s h  t h e  r e l a t i o n -  
s h i p  of t hese  m i c r o b i a l  p roduc ts  t o  humic and f b l  v i c  ac ids.  
The fungus was grown i n  a  Mel ins-Norkrans l i q u i d  c u l t u r e  
w i t h  e i t h e r  sucrose o r  a  m i x t u r e  o f  L-ma1 i c  and L - s u c c i n i c  
a c i d  as t h e  C and energy source, The b i o l o g i c a l l y  synthe- 
s i z e d  substances were c h a r a c t e r i z e d  by chemical and i n f r a r e d  
analyses.  

343, Tate, Cathy N,; Meyer, Judy L. The i n f l u e n c e  o f  h y d r o l o g i c  
c o n d i t i o n s  and success ional  s t a t e  on d i s s o l v e d  o r g a n i c  carbon 
e x p o r t  f rom f o r e s t e d  watersheds. Ecology 64: 25-32; 1983, 

Concen t ra t ion  and e x p o r t  of DOC were compared i n  streams 
d r a i  n i  ny f o u r  watersheds w i t h  d i f f e r e n t  t rea tment  h i s t o r i e s  
i n  1969-70 and aga in  i n  1979-8U. I n  1969-70, t h e  watersheds 
were: o l d  field (yr, I ) ,  hardwood coppice (yr .  71, w h i t e  
p i n e  ( y r *  13) and mature hardwood (und is tu rbed  f o r  45 y r .  ). 
DOC c o n c e n t r a t i o n s  were 3 t o  4 t imes  g r e a t e r  than  i n  1979-80 
on a i l  watersheds* Annual e x p o r t  was g r e a t e s t  f rom t h e  hard-  
wood and o l d - f i e l d  watersheds and l e a s t  f rom t h e  p i n e  and 
copp ice  d u r i n g  bo th  years .  Desp i te  h i g h e r  r u n o f f  d u r i n g  1979- 
80, DOC e x p o r t  was l e s s  d u r i n g  t h a t  yeas on a l l  watersheds. 
A l though  t h e r e  appears t o  be a  t r e n d  toward dec reas ing  DOC 
c o n c e n t r a t i o n  and e x p o r t  over  t h e  f i r s t  2 decades o f  second- 
a r y  succession, d i  f f e r e n c e s  caused by p e r i o d i  c  v a r i a t i o n s  
i n  r u n o f f  a re  f a r  more s i g n i f i c a n t  than  any success ional  
changes observed, 

344, febo, L. B , ,  3r .  E f f e c t s  o f  s i l t a t i o n ,  r e s u l t i n g  f rom i m -  
p roper  l ogg ing ,  on t h e  bot tom fauna o f  a smal l  t r o u t  stream 
i n  t h e  southern Appalachians, P rogress ive  Fi  s h - C u l t e r i s t  55: 
64-70; 1955, 

S i  1 t a t i o n  r e s u l t i n g  From improper  land-use p r a c t i c e s  i s  r e -  
garded a s  one o f  t h e  most impor tan t  f a c t o r s  c o n t r i b u t i n g  t o  
a r e d u c t i o n  i n  t h e  acreage o f  d e s i r a b l e  f i s h i n g  wa te rs *  Th is  
r e p o r t  p resen ts  quan t i  t a t 1  ve da ta  r e g a r d i n g  t h e  e f f e c t  o f  
s i l t a t i o n  on ~ o t t o m  fauna of t r o u t  streams i n  t h e  southern 
Appal ach i  ans. 

3145,T~dd, W ,  k,; Csomack, K,, dr,; Knutsoro, R e  M e  m situ 
o b s e r v a t i  ons o f  m i  crobi  a1 biomass by scanni ng el ee t  ron m i  - 
croscopy, I n :  Rosswal 1, Thomas, ed* Modern met hods i n  the 



s t u d y  o f  m i  c r o b i  a1 ecology,  Froceedi ngs o f  t h e  symposium; 
1972 June 19-23; Uppsala, Sweden. B u l l e t i n  of t h e  E c o l o g i c a l  
Research Conmi t t e e ,  1 7 .  Stockholm, Sweden ; Nat iona l  Science 
Research Counc i l ;  1973: 109-118. 

Improved methods a r e  needed f o r  assess ing t h e  r o l e  of m ic ro -  
f l o r a  i n  decomposi t ion and n u t r i e n t  c y c l i n g .  Th is  paper de- 
s c r i b e s  an assessment techn ique  t h a t  enables m ic rob i  o l o y i  s t s  
t o  exami ne mi c roo rgan i  sms in s i t u ,  

346. Todd, Robert L. ; Cromack, Kermi t ;  Stormer, John C. Chenii c a l  
exp l  o r a t i o n  o f  mi crohabi  t a t  by e l e c t r o n  probe m ic roana lys i s  
o f  decomposer organisms. Nature 243: 544-546; 1973. 

A method f o r  chemical a n a l y s i s  o f  decomposer biomass w i t h o u t  
d e s t r u c t i o n  o f  t h e  d e t r i  t a l  m a t r i x  i s  discussed. The probe 
uses a  h i g h  energy beam of e l e c t r o n s  t o  e x c i t e  atoms i n t o  
r e l e a s i n g  t h e i r  p a r t i c u l a r  x - r a d i a t i o n ,  a1 l o w i n g  measurement 
o f  e s s e n t i a l  n u t r i  en ts  f o r  smal l  i n d i v i d u a l  f r a c t i o n s  o f  
d e t r i t u s .  

347. Todd, R. L.; Humphreys, W ,  J.; Odum, E. P. The a p p l i c a t i o n  
o f  scanni ny e l e c t r o n  microscopy t o  e s t u a r i n e  mi c r o b i  a1 r e -  
search. I n :  Stevenson, L. Haro ld ;  C o l w e l l ,  f?. K., eds. E s t -  
u a r i n e  m i c r o b i a l  eco logy:  B e l l e  W, Baruch symposium i n  ma- 
r i n e  sciences ; 1971; Columbia, SC. Columbia, SC: U n i v e r s i t y  
o f  South C a r o l i n a  Press; 1973: 115-125. 

T h i s  r e p o r t  i s  a d i s c u s s i o n  o f  t h e  s e n s i t i v i t y  o f  t h e  scan- 
n i  n g  e l e c t r o n  microscope i n  t h e  d e t e c t i o n  o f  m i  c roo rgan i  sms 
f r o m  t h e  e s t u a r i n e  environment.  The f u t u r e  a p p l i c a t i o n  o f  
t h i s  techn ique  f o r  research i n  t h i s  area would a l l o w  f o r  in 
s i t u  observa t ion  e f i  t h  t h e  minimum d i  s t o r t  i o n  o f  organism and 
environment.  Such an a p p l i c a t i o n  o f  t h i s  procedure rnay prove 
s u p e r i o r  t o  e x i s t i n g  methods, such as b r i  g h t - f  i e l d ,  dark-  
f i e l d  , o r  phase-cont r a s t  mi croscopy , f o r  such observa t ions  . 

348. Todd, R .  L.; Kerr ,  T. Scanning e l e c t r o n  microscopy o f  m ic ro -  
b i a l  c e l l s  on membrane f i l t e r s .  App l ied  M i c r o b i o l o g y  23: 
1160-1162; 1972. 

Scanning e l e c t r o n  micrographs o f  a  Pseudomonas species,  
Staphyiccoeeus d u r e u s ,  and  B a c i l i u s  s u b t i 2 i . s  On two membrane 
f i l t r a t i o n  systems are co~mpared. 

349, Todd, R e  I, ; Heyer, R, D. ; Waide, J ,  B e  h i t  rogen fi x a t i  on i n  
a  Southeastern i i n i t e d  S ta tes  deciduous f o r e s t ,  I n :  Granhal l ,  
b, , ed. E n v i  ronnen ta l  ro le  o f  n i  t r o g e n - f i x i  ng b lue-green a1 - 
gae and asyrnbiot ic  b a c t e r i a ;  Proceedings o f  t h e  seventh i n -  
t e r n a t i  onal  so i  1 zoo1 oyy c o l  loquium; 1976 September 20-24; 



Uppsala,  Sweden. Eco log ica l  Bul l e t i  n  26. Stockholm, Sweden: 
Swedish S o i l  Science Soc ie ty ;  1978: 172-177. 

D i  n i t r o g e n  f i x a t i o n  was quant i f i ed i n  a  mi xed deciduous 
f o r e s t  ecosystem a t  Coweeta. Rates and annual amounts o f  
n  i t rogen f i x a t i o n  were measured f o r  severa l  components o f  a 
m a t u r e  oak-hi  cko ry  f o r e s t .  Hi ghest  r a t e s  were observed i n  
t h e  s o i l  (8.53 kg N f i x e d  ha'' y r ' ' ) ,  f o l l o w e d  by woody 
l i t t e r  (1.66), b o l e  (1.00), l e a f  l i t t e r  (0.63), and p h y l -  
l o s p h e r e  (0.22). The t o t a l  amount of n i t r o g e n  f i x e d  was 
e s t i m a t e d  as 12.04 kg N ha- '  y r - I  . Genera l ly  these  f i x a t i o n  
r a t e s  f o r  a  deciduous f o r e s t  compare f a v o r a b l y  w i t h  s i m i l a r  
measurements i n  c o n i f e r o u s  f o r e s t s .  These r e s u l t s  show t h a t  
t h e  b i o l o g i c a l  f i x a t i o n  o f  gaseous n i t r o g e n  i s  a  major  i n p u t  
o f  n i t r o g e n  t o  deciduous f o r e s t  ecosystems. 

350. Todd, R. L.; Nuner, 3. H. Comparison of two techn iques  f o r  
a s s e s s i n g  deni t r i  f i c a t i o n  i n  t e r r e s t r i  a1 ecosystems. I n :  
Rosswa l l ,  Thomas, ed. Modern methods i n  t h e  s tudy o f  m i c r o -  
b i a l  eco logy:  proceedings o f  t h e  symposium; 1972 June 19-23; 
Uppsala. Bu1 l e t i n  Eco log ica l  Research Committee, 17. S tock -  
holm, Sweden: Na t iona l  Science Research Counci l ; 1973: 27 7-  
2  78. 

I n  an e f f o r t  t o  q u a n t i f y  d e n i t r i f i c a t i o n  i n  a  t e r r e s t r i a l  
ecosystem we a r e  u s i n g  gas chromatography. The p r e l i m i n a r y  
r e s u l t s  presented here compare t h e  r a t e s  o f  d e n i t r i f i c a t i o n  
( a s  determined by t h e  convers ion  o f  n i t r o u s  o x i d e  t o  atmos- 
p h e r i c  n i t r o g e n )  t o  t h e  s tandard  most p robab le  number (MPN) 
procedure.  Whi le  t h e  l a t t e r  techn ique  can p r o v i d e  o n l y  enu- 
m e r a t i o n  of d e n i t r i f y i n g  c e l  l s ,  t h e  gas chromatographic  p r o -  
cedure  a l l o w s  f o r  t h e  c a l c u l a t i o n  o f  a c t u a l  t r a n s f e r  r a t e s .  

351. Todd, R. L.; Swank, W. f.; Douglass, J. E.; Kerr ,  P. C.; 
Brockway, D. L.; Monk, C. D. The r e l a t i o n s h i p  between n i t r a t e  
c o n c e n t r a t i o n  i n  t h e  Southern Appalachian mountain streams 
and t e r r e s t r i a l  n i  t r i  f i e r s ,  Agro-Ecosystems 2: 127-132; 1975. 

The n i t r a t e  con ten t  o f  s t ream wate r  and t h e  n i t r i f y i n g  bac- 
t e r i  a1 p o p u l a t i o n  of t h e  t e r r e s t  r i  a1 h o r i z o n  were measured 
i n  t h r e e  Southern Appalachian watersheds over  a  22-month p e r -  
i o d .  The watersheds s t u d i e d  were a fescue grass catchment, a  
15 -year -o ld  w h i t e  p i n e  p l a n t a t i o n ,  and a mature u n d i s t u r b e d  
hardwood f o r e s t .  Month ly  averages of n i t r a t e - n i t r o g e n  i n  
s t ream water  f rom t h e  t h r e e  watersheds were 730, 190, and 3 
p / b  r e s p e c t i v e l y  ; t h e  r e s p e c t i v e  n i t r i  f y i  ng p o p u l a t i o n s  aver -  
aged 16,000, 175 and 22 p e r  gram of d r y  we igh t  f o r  each 40 
cm s o i l  p r o f i l e .  These p o p u l a t i o n s  were concen t ra ted  i n  t h e  



upper  10 cm o f  t h e  p r o f i l e  (grass = 38 cercen t ,  w h i t e  p i n e  = 
90 percen t ,  and hardwood = 88 p e r c e n t ) ,  A c o r r e l a t i o n  i s  e v i -  
d e n t  between t h e  number of n i t r i f y i n g  b a c t e r i a  i n  the soi  i 
f r o m  gaged watersheds and t h e  NO3 con ten t  o f  t h e  streams, 
N i  t r i  f y i n g  a c t i v i  t j  appears t o  be dependent on v e g e t a t i  ov 
t y p e  and success ional  stage. 

352. Todd, Robert L, ;  Sihanonth, Prakitsin; Cross ley,  D, A,, Jr.; 
Crsmack, Kermit,  dr, tlernentai a n a i y s i  s 3 f  t e r r e s t r i a l  rnicro- 
f l o r a  and fauna u s i ~ g  an e l e c t r o n  microbeam technique,  i n :  
Adr ino,  0, C,; Gr isb in ,  Lehr, dr., eds, Env i ronmenta l  chem- 
i s t r y  and c y c l  i ng processes, Energy Research and Gevel opment 
Symposium Ser ies  (Cont - 760429) ; 1976 H p r i  l 28 - May I; 
Augusta, &A, S p r i n y f  i e l d ,  VA: Na t lona l  Technica l  In formatdon 
S e r v i c e ;  1978: 119-129, 

A nondes t ruc t i ve ,  f a s t ,  and accura te  means o f  o b t a i n i n g  ele-  
menta l  i n f o r m a t i o n  about a v a r i e t y  s f  b i o l o g i c a l  ly  d i f f e r e n t  
sa~ples l o c a t e d  w i t h i n  a m i c r o h a b i t a t  i s  X-ray m j c r o a n a l y s i  s ,  
Combining an X-ray spect rometer  a n d  a scanning e l e c t r o n  m i  - 
croscope makes i t  p o s s ~  b l e  t o r  t h e  envi rocmenta l  chemist  t o  
visualize t h e  sarmpie and  t o  d e t e r v i n e  elemental c o n c e n t r a t i o n  
and spa t  i a1 l o c a l  i nat i on ,  E l  ernental c ~ n c e n t  r a t  i ons and t h e i  r 
d i s t r i 5 u t i o n  can be masured i f  c o n s i d e r a t i o n  1 s  g i ven  t o  
specimen p r e p a r a t i o n  and p rcper  i n t e r p r e t a t i o n  o f  the X-ray 
data,  A n a l y t i c a l  procedures (specimen p r e p a r a t i o n  and da ta  
i n t e r p r e t a t i o n )  and t h e  p o t e n t i a l  o f  t h i s  techn ique  as an 
envt ronmenta l  resedrch t o o l  a re  discussed, 

353. Todd, Robert L.; Maide, Jack B e ;  Gornaby, Barney W ,  S i g n i f l -  
cance o f  b i o l o g i c a l  n i t r o g e n  f i x a t i o n  and d e n t r i  f l c a t  i o n  i n  
a deciduous f o r e s t  ecosystem. I n :  Howell, F ,  G , ;  Gentry, J, 
8,; S m i t h ,  M. W,, eds, Minera l  c y c l i n g  ;v sou theas te rn  eco- 
s j s t e m s :  Energy Research and bevel opnent A d m i n i s t r a t i o n  bya- 
posium Series (Cont - 740513j; 1974 May 1-3; Augusta, &A, 
S p r i n y f  i e l d ,  VA: Na t iona l  Technica l  I n f o r m a t i o n  Serv i ce ;  
1975: 729-735, 

Gaseous t r a n s f o r m a t i o n s  o f  nitrogen were q u a n t i f i e d  i n  r e i a -  
t l o n  t o  o t h e r  components o f  the n i t r o g e n  c y c l e  o f  a mixed 
deciduous f o r e s t  ecosystem a t  Coweeta. Rates and t o t a l  an- 
nua l  amounts o f  n i t r o g e n  f i x a t i o n  and p o t e n t i  a l  deni t r i  f i ca-  
t i  on were riieasured f o r  severa l  components o f  t h e  i i t t e r - s o i l  1 
subsystem o f  a mature o a k - h ~  ckory  f o r e s t ,  H i  gbese r a t e s  s f  
b o t h  processes were observed i~ l e a f  and woody l i t t e r ,  b u t  
h i g h e s t  t o t a l s  occur red  i n  t h e  s o i l .  O f  t h e  total n i t r o g e n  
i n p u t ,  i n c l u d i n g  t h a t  v i a  b u l k  p r e c s p ~ t a t i o n ,  b i o l o g i c a l  
f i x a t i o n  accoun ted  f o r  75 p e r c e n t *  P o t e n t i a l  den i  t r i  f l e a t l c n  
l osses  exceeded s t ream-wa te r  ldssses Sy 200 t imes ,  cur resul ts  



show that c o n s i d e r a t i o n  must be g iven  t o  bo th  l e v e l s  of 
a c t $  v i t y  and t o t a l  f l u x e s  i n  any examinat ion o f  t h e  f o r e s t  
~itrcgen cycle and t h a t  e x i s t i n g  poo ls  o f  n i t r o y e o  m y  n o t  
i n d i c a t e  t h e  r w y n i t u d e  of gaseous t r a n s f o r m a t i o n s  t h a t  a r e  
o c c u r r i v g .  

354, Tramer, E l  1 i o t  J ,  BS rd species d i v e r s i t y  : components of 
Snannon k formula, Ecology 5 0 j 5 )  : 927-929; 1969, 

Shannon % dd ive rs i t y  'Index W = C P 1  log, P i  was c a l c u l a t e d  f o r  
267 breeding b i r d  c e n s u s e s ~  Ihe I ndex  was r e s o l v e d  i n t o  i t s  
components , species richness and re1 a t  i ve abundance, t o  de- 
t e r m i n e  w h i c h  components p layed  a l a r g e r  r o l e  i n  t h e  d e t e r -  
mina t ion  o f  d i v e r s i t y  p a t t e r n s ,  Changes i n  d i v e r s i t y  were 
c o s r e l  axed c i  osel y w~ t h  species r i chness ,  whi 1 e t h e  re1  a t  i ve 
a b u n d a ~ c e  component rernai ned s tab1 e, Photopl ankton d i f f e r  
f r o m  b i r d s  r n  t h a t  t he  r e l a t i v e  abundance component i s  n o t  
s t a b l e  from one c o l l e c t i o n  t o  t h e  next ,  Th is  i s  a t t r i b u t e d  
t o  differences i n  t h e  env i ronmenta l  u n c e r t a i n t y  encountered 
by t h e  t w o  groups .  I t  i s  suggested t h a t  t h e  r e g u l a t i o n  o f  
djverri i ty by e i the r  the species r i c h n e s s  o r  r e l a t i v e  abun- 
dance components represent a l t e r n a t i  ve s t r a t e g i e s  which a r e  
s u i t e d  t o  p r e d i  c t a b l  e / n o n r i  gorous and unpredi  c t a b l  e / r i  gorous 
e n v i  ronmects  , respecti vel y Therefore,  d i  f ferences sirni  1  a r  
t o  those observed between b i r d s  and phy top lank ton  might  be 
expected ~n o t h e r  groups of organ i  sms, 

3%- Troendle, Char les A, q d r o l o g i  c impacts  of s i  1 v i  c u l  t u r a l  
a c t i v i c i  es, Journal o f  t h e  I r r i  y a t i o n  and Drainage D i v i s i o n ,  
Proceedings o f  the American Soc ie ty  o f  C i  v i  l Engi neers; vo l  . 
105 (Noo XK 1): 57-70; 1979, 

CI scusses the cse o f  h y d r o l o g i c  models t o  develop a  handbook 
f o r  e v a l u a t i n g  impact o f  s i l v i c u l t u r a l  p r a c t i c e s  on t h e  hy- 
d r o l o g i c  cycle.  Models here eva lua ted  f o r  use fu lness  i n  de- 
vel o p i  ny  r e g i o n a l  response ref a t i o n s h i p s  and s i t e  s p e c i f i c  
modi f i e r s  u s e f u l  t o  planners* E m p i r i c a l  r e l a t i o n s h i p s  which 
a l l  ow -yke-. and gos"ctreatmen"eeva1 u a t  i on o f  hydro1 o g i  c  r e -  
sponses h e r e  d e r i v e d  f rom s i m u l a t i o n s .  P r i o r  work on t h e  
PROSPER model and  Coweeda's ka te rshed  28 were used i n  deve l -  
opment and  i 1 l u s l r a t  i o n  o f  method01 ogy. 

356, U,S, Department o f  Agsi culture,  Fores t  Semi  ce, Waters of 
Coweeta* AgricuT t u r a ?  I n f o r m a t i o n  Bul l e t i n  117, Waihington, 
DC: b - 5 ,  Department o f  A g r i c u l t u r e ,  Fo res t  Serv i ce ;  1953. 
22 p *  

The resul ts  o f  20 years  of  s t seamf low  s t u d i e s  a t  Coweeta a r e  
h i  g51 i ghted, Tex t  and p i c t o r i a l  11  l u s t r a t i o n s  are borrowed 
f r o m  a documentar j  f i l m  w i t h  t he  same t i t l e ,  



357, Urs ic ,  Stanley J . ;  Douglass, James E. The e f f e c t s  o f  f o r e s t -  
r y  p r a c t i c e s  on wa te r  resources. I n :  Proceedings o f  t h e  W. 
K e l l y  Mosley env i ronmenta l  forum; 1978 May; Auburn, AL. Au- 
burn,  AL: Auburn U n i v e r s i t y  Press; 1979: 33-49. 

Reviews and d iscusses t h e  e f f e c t s  of management o f  southern 
f o r e s t s  on annual water  y i e l d ,  d i s t r i b u t i o n  o f  y i e l d  bo th  
mon th ly  and seasona l l y ,  s torm r u n o f f ,  sediment y i e l d ,  and 
w a t e r  q u a l i t y .  

358. Van Lear, D. H.; Douglass, J. E. Water i n  t h e  l o b l o l l y  p i n e  
ecosystem - Eastern reg ion.  I n :  Symposium on t h e  l o b l o l l y  
p i n e  ecosystems (East r e g i o n )  ; 1982 December 8-10; Ra le i  gh, 
NC. Rale igh,  NC: School o f  Fo res t  Resources; 1982: 285-296. 

The h y d r o l o g i c  c y c l e  i n  t h e  l o b l o l  l y  p i n e  ecosystem eas t  o f  
t h e  M i s s i s s i p p i  R i v e r  i s  d iscussed w i t h  s p e c i a l  re fe rence  t o  
t h e  e f f e c t s  o f  s i  1  v i  c u l t u r a l  p r a c t i c e s  and spec ies convers ion  
on qua1 i t y  and q u a n t i t y  of water  y i e l d ,  storm, runo f f ,  and 
e ros ion .  The conc lus ion  reached i s  t h a t  adverse impacts o f  
f o r e s t r y  a c t i v i t i e s  can be min imi  zed t h r o u g h  c a r e f u l  p l a n n i n g  
and s u p e r v i s i o n  o f  opera t ions ,  

359. Van Lear, D. H.; Douglass, J. E.; Cox, S. K.; Augspurger, 
M. K.; Nodine, S. K. RegeneratSon o f  lob1011y p i n e  p l a n t a t i o n s  
i n  t h e  Piedmont by c l e a r c u t t i n g  w i t h  seed i n  place. I n :  
Jones, E a r l e  P., Jr., ed. Proceedings o f  t h e  second b i e n n i a l  
sou thern  s i  1  v i  c u l  t u r a l  research conference;  1982 November 
2-4; A t l a n t a ,  GA. Gen. Tech. Rep. SE-24, A s h e v i l l e ,  NC: U.S. 
Department o f  A g r i c u l t u r e ,  Fo res t  Serv i ce ,  Southeastern For -  
e s t  Experiment St a t i  on ; 1983: 87-93. 

Near -matu r i t y  p l a n t a t i o n s  o f  l o b l o l l y  p i n e  i n  t h e  Piedmont 
o f  South Caro l  i na were success fu l  l y  regenerated by c l e a r -  
c u t t i n g  w i t h  seed i n  p lace.  Three p r e s c r i b e d  f i r e s  prepared 
t h e  seedbed and adequate ly  c o n t r o l  1 ed hardwood competet i on. 
Two growing seasons a f t e r  ha rves t ,  average s e e d l i n g  d e n s i t y  
was 21,160 stems/acre. An economic comparison o f  n a t u r a l  and 
a r t i f i c i a l  regenera t ion ,  p l u s  t h e  success u s i n g  n a t u r a l  r e -  
g e n e r a t i o n  demonstrates t h a t  c l e a r c u t t i n g  w i t h  seed i n  p l a c e  
i s  a  v i a b l e  low-cost  a l t e r n a t i v e  f o r  r e g e n e r a t i n g  p i n e  p l a n -  
t a t i o n s .  

360. Vimmerstedt, John P, S i t e  index  curves f o r  Southern Appal ach- 
i a n  w h i t e  p i n e  p l a n t a t i o n s .  Kes. Note 131. A s h e v i l l e ,  NC: 
U.S. Department o f  A g r i c u l t u r e ,  Fo res t  Serv ice,  Southeastern 
F o r e s t  Experiment S t a t i o n ;  1959. 2 p. 



S i t e  quality 1s a d e t e r ~ t i n i n g  f a c t o r  i n  how we11 w h i t e  p i n e  
~ 1 1 ' 4  grow i n  t h e  5outherrr Appalachians. S i t e  index curves 
a r e  a convenient  i n d i c a t o r  o f  s i t e  qsa l  i t y .  Th is  paper g i v e s  
s i t e  i ndex  curves fo r  t h e  Southern Appalachians which can be 
u s e d  t o  p r e d i c t  t r e e  growth, 

361, V i t ~ u s e k ,  P e t e r  M,; Gosz, dames R e ;  Gr ier ,  Charles Ce; 
M e l i l l o ,  d e r r y  M e ;  Reiners,  W i l l i a m  A.; Todd, Robert L, 
N i t r a t e  losses f rom d i s t u r b e d  ecosystems. Science 204: 469- 
474; 1979, 

A systemat i  s examinat ion sf n i t r o g e n  c y c l i n g  i n  d i s t u r b e d  
f o r e s t  ecosystems demonstrates t h a t  e i  g h t  processes, opera-  
t i n g  a t  three stages i n  t h e  n i t r o g e n  cyc le ,  c o u l d  de lay o r  
p r e v e n t  s o l u t i o n  losses  of n i t r a t e  f rom d i s t u r b e d  f o r e s t s .  
An e x p e r i m e ~ t a l  and comparat ive s tudy o f  n i t r a t e  losses f r o m  
t r e n c h e d  p l o t s  i n  19 f o r e s t  s i t e s  th roughou t  t h e  Un i ted  
S t a t e s  suggests t h a t  f o u r  o f  these  processes ( n i t r o g e n  up- 
t a k e  by regrewing vege ta t ion ,  n i t r o g e n  i m m o b i l i z a t i o n ,  l a g s  
i n  n i t r i f i c a t i o n ,  and a l a c k  o f  wa te r  f o r  n i t r a t e  t r a n s p o r t )  
a r e  t h e  most important  i n  p r a c t i c e .  The ne t  e f f e c t  o f  a1 1  
o f  these  processes exceb t  uptake by regrowing v e g e t a t i o n  i s  
i n s u f f i c i e n t  t o  p reven t  o r  de lay  losses  f rom r e l a t i v e l y  f e r -  
t i l e  s i t e s ,  and hence such s i t e s  have t h e  p o t e n t i a l  f o r  ve ry  
h i g h  n i t  r a t e  lasses fo1 l o w i  ng d i  stbrbance. 

362, Maggoner, P, E.; Hew le t t ,  3 ,  D, Test  o f  a t r a n s p i r a t i o n  i n -  
h i  b i  t o r  on a  f o r e s t e d  watershed, Water Resources Research 1: 
391-3963 1965, 

The g l y c e r y l  ha1 f - e s t e r  o f  decenyl succ i  n i  c a c i d  (ti1 USA) 
c l o s e s  t r e e  stomata when sprayed d i r e c t l y  upon t h e  under- 
s i d e s  o f  leaves* A t  Goweeta, a  12 gercen t  r e d u c t i o n  i n  t r a n s -  
p i r a t i o n  might  be de tec ted  as a  s i g n i f i c a n t  i nc rease  i n  
s t reamf low,  Two sprays of 58 pounds o f  ti10SA i n  water  ap- 
p l t e d  t o  30 acres o f  one watershed f rom a  h e l i c o p t e r  p r o -  
duced l i t t l e  d e p o s i t  on t h e  unders ides o t  leaves and no 
c l e a r  evidence o f  stornatal  c losu re .  Observed inc reases  i n  
s t reamf low were s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  

363, Waide, Jack B , ;  Swank, Wayne f, N u t r i e n t  r e c y c l i n g  and t h e  
s t a b i l i t y  c f  ecosystems: i m p l i c a t i o n s  f o r  f o r e s t  management 
i n the  Southeastern Un i ted  States.  I n :  Amer ica 's  renewable 
resource  p o t e n t i a l  - 1975: t h e  t u r n i n g  p o i n t :  proceedings of 
t h e  1975 n a t i o n a l  conveot i on Soc ie ty  o f  dmeri can F o r e s t e r s  ; 
1975 September 23 - Ceaober 2; Washington, DC. Washington, 
06: Ssci e ty  o f  Aaieri carl Foresters ; 1976: 404-424. 



T h i s  paper o u t l i n e s  a  conceptual  framework t h a t  has guided 
r e s e a r c h  on e lementa l  c y c l e s  on f o r e s t e d  watersheds a t  Co- 
weeta, The bas is  framework i s  then a p p l i e d  t o  analyses o f  
t h e  n i t r o g e n  c y c l e  i n  two impor tan t  sou theas te rn  f o r e s t  eco- 
system types.  

364. Waide, Jack B e ;  Swank, Wayne T, S i m u l a t i o n  o f  p o t e n t i a l  e f -  
f e c t s  o f  f o r e s t  u t i l i z a t i o n  on t h e  n i t r o g e n  c y c l e  i n  d i f -  
f e r e n t  southeastern ecosystems, I n :  C o r r e l l  , David L., ed. 
Watershed research i n  eas te rn  Nor th  America: a  workshop t o  
compare r e s u l t s ;  1977 February 28 - March 3; Edgewater, MD. 
Edgewater, MD: Smithsoni an I n s t i t u t i o n ;  1977: 767-789. 

F o r e s t  h a r v e s t i n g  methods may a l t e r  b o t h  qual  i t y  o f  stream- 
w a t e r  d r a i n i n g  f o r e s t e d  lands  ( t h e  o f f - s i t e  response) and 
s u s t a i n a b l e  p r o d u c t i v i t y  o f  f o r e s t s  b e i n g  managed ( t h e  on- 
s i t e  response). R e s u l t s  f rom Coweeta suggest t h a t  long- term 
changes i n  water  qual  i t y  a r e  n o t  1 i k e l y  t o  r e s u l t  f rom c u r -  
r e n t  management p r a c t i c e s ,  b u t  e f f e c t s  on s u s t a i n a b l e  y i e l d  
a  r e  unknown. Si mu1 a t  i on model s  o f  n i t r o g e n  c y c l  i ng were used 
t o  assess p o t e n t i a l  e f f e c t s  o f  severa l  management a l t e r n a -  
t i v e s  on s u s t a i n a b l e  p r o d u c t i v i t y  and e lementa l  c y c l i n g .  
Responses o f  n i t r o g e n  dynami cs i n  oak -h icko ry  and lob101 l y  
p i n e  f o r e s t s  t o  s imu la ted  merchantable-stem and complete- 
t r e e  harves ts  w i t h  severa l  r o t a t i o n  l e n g t h s  were examined. 
R e s u l t s  suggest t h a t  some management p r a c t i c e s  may l e a d  t o  
1  ong-term a1 t e r a t i o n s  o f  n i t r o g e n  c y c l  i ng and p r o d u c t i  v i  ty, 
and t h a t  conc lus ions  f rom such s i m u l a t i o n  s t u d i e s  w i l l  
depend on how e lementa l  c y c l i n g  models a r e  conceptual ized.  

365 .  Waide, Jack B e ;  Webster, Jackson R. Eng ineer ing  systems 
a n a l y s i s :  a p p l i c a b i l i t y  t o  ecosystems. I n :  Pat ten,  B. C., 
ed. Systems a n a l y s i s  and s i m u l a t i o n  i n  eco logy.  New York: 
Academic Press; 1976; vo l  . 4: 329-371, 

Four  general c lasses  o f  systems a n a l y s i s  appear t o  have 
p o t e n t i a l  b e n e f i t  i n  ecology. Time domain a n a l y s i s  i n v o l v e s  
i n v e s t i g a t i o n  o f  t h e  t i m i n g  and magnitude c h a r a c t e r i s t i c s  o f  
s i g n a l s  f l u x i n g  th rough  systems. A second broad c l a s s  o f  
a n a l y s i  s, frequency domai n  a n a l y s i  s  , concent r a t e s  on t h e  
a b i l i t y  o f  systems t o  a t t e n u a t e  ( o r  a m p l i f y )  and phase s h i f t  
s i n u s o i d a l  i n p u t s .  The t h i r d  category,  s t a b i  1 i t y  a n a l y s i s ,  
seems very re1 evant  t o  ecosystem t h e o r y ,  though s t a b i  1 i t y  
c o n s i  d e r a t  i ons i n  eco logy have o f t e n  been p l  agued by vague 
and nonequiva lent  d e f i n i t i o n s .  F i n a l l y ,  techniques o f  sen- 
s i t i v i t y  a n a l y s i s  a re  examined i n  d e t a i l .  From these  d i s -  
cuss ions  we conclude t h a t  t h e  o b j e c t i v e s  o f  systems a n a l y s i s  
i n  eco logy and eng ineer ing  a r e  very d i f f e r e n t .  Engineers a r e  
i n t e r e s t e d  i n  d e s i g n i n g  systems, whereas e c o l o g i s t s  must 



a t t e m p t  t o  analyze e x i  s t i n g  systems. Thus, many systems 
e n g i n e e r i n g  method01 og ies  e i t h e r  may n o t  be a p p l i c a b l e  t o  
ecosystem a n a l y s i  s  o r  may requ i  r e  modi f i  c a t  i on before they 
can be app l ied .  

366. Wal lace, J. B.; O'Hop, Joe, F i n e  p a r t i c l e  suspension feeding 
capabi  1  i t i e s  o f  I s o n y c h i a  spp. (Ephemeroptera: S iph lonur idae) ,  
Annals  o f  t h e  Entomologica l  Soc ie ty  o f  America 72: 353-357; 
1979. 

S t  ream-i nhabi t i  ng mayf l  i e s  be1 ongi ng t o  t h e  genus I s o n y c h i a  
possess a  wel l -developed f r i n g e  o f  l o n g  setae on t h e i r  f o r e -  
l e g s  which i s  used t o  f i l t e r  p a r t i c u l a t e  m a t e r i a l s  suspended 
i n  t h e  wa te r  column. I n  t h i s  paper we r e p o r t  on a  mechanism, 
composed of two d i f f e r e n t  t ypes  o f  m i c r o t r i c h i a ,  t h a t  l a t c h e s  
t h e  l o n g  f i l t e r i n g  setae t o  ad jacen t  setae. Th is  c o u p l i n g  
mechanism r e s u l t s  i n  an e f f e c t i v e  pore s i z e  o f  0.1-0.7 m 
f o r  p o r t i o n s  o f  t h e  f i  1 t r a t i o n  device, Both u7 t r a s t r u c t u r e  
o f  t h e  f i l t e r i n g  mechanism and f o r e g u t  p a r t i c l e  s i z e  ana ly -  
s i s  i n d i c a t e  t h a t  I s o n y c h i a  a r e  capable o f  f e e d i n g  on much 
s m a l l e r  p a r t i c l e s  than  p r e v i o u s l y  suspected. 

367, Wallace, J. B.; Woodall, W e  R e ,  3r.; Sherberger,  F. F. Break- 
down o f  leaves by f e e d i n g  of P e l t o p e r l a  maria nymphs 
( P I  ecoptera:  Pel t o p e r 1  i dae). Annals o f  t h e  Entomol o y i  c a l  
S o c i e t y  o f  America 63: 562-567; 1970, 

Nymphs o f  P e l t o p e r l a  maria Needham & Smith were exposed t o  
15 spec ies o f  autumn-shed leaves  i n  t h e  l a b o r a t o r y .  The i n -  
s e c t s  f e d  on t h e  c u t i c l e  and mesophyl l  o f  t h e  leaves,  l e a v -  
i n g  most o f  t h e  vascu la r  system i n t a c t ,  The i n s e c t s  con- 
sumed leaves i n  amounts (by d r y  w e i g h t )  i n  excess o f  t h e i r  
d r y  body wei gh t  i n  a  2-week per iod .  Feeding s t u d i e s  revea led  
t h a t  P .  maria has d e f i n i t e  preferences f o r  s p e c i f i c  k inds  o f  
leaves.  Higher  t a n n i c  a c i d  con ten t  o f  water  f rom feed ing  con- 
t a i n e r s  was found, a p p a r e n t l y  a  r e s u l t  o f  i nc reased  l e a c h i n g  
f r o m  t h e  f i n e l y  ground l e a f  m a t e r i a l  i n  t h e  f e c a l  p e l l e t s .  

368, Wallace, 3. Bruce. A r c t o p s y c h e :  t h e  l a r v a l  r e t r e a t  and food 
o f  Arc topsyche  ; w i t h  phy l  ogenet i c  notes on f e e d i  ng adap- 
t a t i o n s  i n  Hydropsychidae l a r v a e  ( T r i  chop te ra ) .  Anna1 s o f  
t h e  Entomologica l  Soc ie ty  o f  America 68: 167-173; 1975, 

Arc topsyche  l a r v a e  g e n e r a l l y  c o n s t r u c t  somewhat cornucopia-  
shaped d w e l l i n g s  a t  t h e  t o p  and s ides  o f  l a r g e  rocks  i n  
s w i f t  mountain streams and s p i n  a  cap tu re  n e t  across a U- 
shaped frame a t  t h e  a n t e r i o r  end o f  t h e  l a r v a l  abode. The 
i n d i v i d u a l  meshes o f  mature l a r v a l  c a p t u r e  ne ts  a r e  t h e  
l a r g e s t  found t o  da te  i n  the Hydropsychidae. The s t r u c t u r e  



o f  the  ne ts  and l a r v a l  abodes suppor ts  t h e  placement o f  t h e  
Arc topsych i  nae as p r i m i  t i ve Hydropsychi dae. I n  the e v o l u t i o n  
o f  hydropsychid l a r v a e  t h e r e  i s  a  tendency toward more com- 
p l i c a t e d  l a r v a l  f e e d i n g  s t r u c t u r e s  and s m a l l e r  capture ne t  
mesh s izes .  

369. Wallace, J .  Bruce. A new species o f  Psi l o t e r a  from North 
Caro l  i na ( T r i  choptera:  Odontoceri  dae) Entomologica l  News 81 : 
243-245; 1970. 

A survey o f  t h e  T r i c h o p t e r a  o f  t h e  Coweeta Hydro log ica l  
Laboratory  i n  Macon County, N.C., has r e s u l t e d  i n  t h e  d i s -  
covery o f  a  new species o f  P s i l o t r e t a  Banks f rom t h e  southern 
Appalachians. The f o l l  owing d e s c r i p t i o n  i s  o f f e r e d  t o  g i v e  
workers i n  aqua t i c  b i o l o g y ,  espec ia l  ly  those concerned w i t h  
r e a r i n g  and use o f  t h e  metamorphotype technique,  a more 
accura te  de te rmina t ion  o f  species i n  t h i s  genus i n  the  
Eastern Un i ted  States.  

The author  i s  p leased t o  name t h i s  species f o r  ti. H, Ross, 
who has c o n t r i b u t e d  so much t o  our knowledge o f  t h e  Nor th 
American T r i  choptera fauna. 

370. Waliaee, 4. Bruce. Some aspects o f  n e t - s p i n n i n g  t r i c h o p t e r a n  
d i  v e r s i  t y  . I n  : Discovery processes and s c i  e n t i  f i c  p r o d u c t i  v- 
i t y :  symposium c e l e b r a t i n g  t h e  20th ann ive rsary  o f  t h e  Ue- 
par tment  o f  Entomology a t  V i  r y i  n i  a  Po ly techn ic  Xnst i  t u t e  and 
S t a t e  Uni v e r s i  t y  ; 1979 June 29; B l  acksburg, VA, B l  acksbury, 
VA: Col lege o f  A g r i c u l t u r e ,  V i r g i n i a  Po ly techn ic  I n s t i t u t e  
and S t a t e  U n i v e r s i t y ;  1382: 45-64. 

Nets spun by l a r v a e  of t h e  Hydropsychoidea are used t o  cap- 
t u r e  d r i f t i n g  food m a t e r i a l s  i n  streams, Nets a l l o w  these 
f i l t e r  feeders t o  e x p l o i t  food m a t e r i a l s  which a re  produced 
i n  many d i v e r s e  h a b i t a t s  and made a v a i l a b l e  t o  them by t h e  
c u r r e n t .  Both n e t  area and mesh s i z e  d i f f e r  among species 
and i n s t a r s  w i t h i n  species. Th is  fundamental adap ta t ion  has 
impor tan t  i m p l i c a t i o n s  t h a t  r e l a t e  t o  space, food and tem- 
p o r a l  v a r i a t i o n s  i n  l i f e  cyc les.  Large m s h e d  cap tu re  nets  
a r e  l o c a t e d  i n  h i g h e r  c u r r e n t  v e l o c i t i e s  than  sma l le r  reshed 
nets. Evidence i s  presented which suggests t h a t  f a s t e r  ve- 
l o c i t i e s  are assoc ia ted  w i t h  inc reased  carn ivo rous  feed ing  by 
la rvae .  Net-sp inn ing c a d d i s f l y  p r o d u c t i o n  i s  apparen t l y  
f o o d - l i m i t e d  i n  c e r t a i n  h a b i t a t s  w h i l e  s p a t i a l  l i m i t a t i o n s  
a r e  imposed i n  o t h e r  h a b i t a t s .  The p o s s i b l e  s i g n i f i c a n c e  o f  
mesh s i z e  d i f f e r e n c e s  i s  d iscussed w i t h  respec t  t o  both food 
and s p a t i a l  l i m i t a t i o n s .  



371, Wallace, (4, Bruce; Malas, Diane, The f i n e  s t r u c t u r e  o f  cap- 
t u r e  ne ts  o f  l a r v a l  Phi  1 opotami dae (Tri chop te ra )  wi t h  speci a1 
emphasj s on D o l o p h i l o d a e  d i s t i n c t u s .  Canadi an Journa l  o f  
Zoology 54: 1788-1802; 1976. 

Ph i lopo tamid  l a r v a e  sp in ,  i n  f l o w i n g  waters, cap tu re  nets  
t h a t  have t h e  s m a l l e s t  mesh-opening s i z e s  recorded among 
t r i c h o p t e r a n s ,  Sac-1 i ke ne ts  o f  f i n a l  - i n s t a r  D o l o p h i l o d e s  
distinctus a r e  up t o  6 cm l o n g  and 8 t o  15 cm i n  c i r c u m f e r -  
ence. Both l a r v a l  ne ts  and mesh-opening s i z e s  i n c r e a s e  x i t h  
i n s t a r ,  those  o t  f i n a l  i n s t a r s  b e i n g  about U.5 x 5.5 pn,. 
Based on scanni ng e l e c t r o n  mi croscope exami n a t i o n ,  a  prob-  
a b l e  ne t  c o n s t r u c t i o n  sequence i s  proposed. Nets o f  a  
Wormardia sp. examined c o n s i s t e d  o f  severa l  l a y e r s  o f  e l o n -  
ga te  r e c t a n g u l a r  meshes. L a r v a l  n e t s  o f  Chimarra spp, ex- 
ami ned have bo th  el ongate rec tangu l  a r  mesh-openi ng shapes 
and n e t s  apparen t l y  cons i  s t i n g  o f  randomly ar ranged s i  1  k  
s t rands .  

372, bdallace, J ,  Bruce; Malas, Diane. The s i g n i f i c a n c e  o f  t h e  
e longa te  r e c t a n g u l a r  mesh found i n  cap tu re  n e t s  o f  f i n e  p a r -  
t i c u l a t e  f i l t e r  feed ing  T r i c h o p t e r a  la rvae ,  A rch i  v  f u e r  
Hydrob io l  og i  e 77: 205-212; 1976. 

S t r i k i n g  s i m i l a r i t i e s  e x i s t  i n  cap tu re  net  mesh shapes o f  
F i n e  p a r t i c l e  feed1 ng T r i c h o p t e r a  la rvae ,  even among genera 
i n  farni I i e s  t h a t  a re  n o t  c l o s e l y  re1  a ted  p h y l o g e n e t i c a l  l y .  
The cap tu re  n e t s  o f  these  F ine  p a r t i c l e  feeders have e l o n -  
g a t e  r e c t a n g u l a r  mesh openings, There a re  severa l  impor tan t  
consequences assoc ia ted  w i t h  t h i s  t y p e  o f  mesh design. 

373, bdallace, 3,  Bruce; Ross, Douglas W . ;  Meyer, Judy L, Seston 
and d i s s o l v e d  o r g a n i c  carbon dynamics i n  a  Southern Appa- 
l ach i  an s t  ream, Ecology 63: 824-838; 1982. 

Suspended p a r t i c u l a t e  m a t t e r  ( ses ton  ) and d i s s o l  ved o rgan i  c  
carbon ( D O C )  were s t u d i e d  a long  a 6.4-km s e c t i o n  o f  a  South- 
e r n  Appalachian headwater s t ream f rom J u l y  1978 t o  August 
1979, Samples were c o l l e c t e d  a t  s i x  s i t e s  encompassing s t ream 
orders  1-4 and a  635-m e l e v a t i o n  change, No s i g n i f i c a n t  
changes i n  seston c o n c e n t r a t i o n  occur red  From upstream t o  
downstream s i t e s ,  and on ly  one s i t e  had c o n c e n t r a t i o n s  
s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  o the rs .  DOC/par t i cu la te  
o r g a n i c  carbon (0.45 X POM) r a t i o s  average =1. UOC concen- 
t r a t i o n s  (mg/L) i nc reased  over  t h e  f i r s t  2 km o f  s t ream b u t  
remained r e l a t i v e l y  cons tan t  f a r t h e r  downstream. Seven s i z e  
classes of seston were measured, and d i  s c r i m i  nan t  a n a l y s i s  
was  used t o  assess l o n g i t u d i n a l  changes i n  p a r t i c l e - s i z e  
d i s t r i b u t i o n .  A l though t h e  mean p a r t i c l e  s i z e  decreased 
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and Cornus  E l o r i d a ,  were ab le  t o  acc l imate  t o  a  h i g h  l i g h t  
e n v i  ronment as evidenced by t h e i  r h i  gher p h o t o s y n t h e t i c  
r a t e s .  This  a c c l i m a t i o n  was achieved by an inc rease  i n  t r a n s -  
f e r  conductance and was u l t i m a t e l y  due t o  changes i n  l e a f  
anatomy. 

377, Waring, R,  W , ;  Rogers, James J,; Swank, M, I, Water r e l a -  
t i o n s  and h y d r o l o g i c  cyc les.  In :  Reich le,  D. E., ed, Dynamic 
p r o p e r t i e s  o f  f o r e s t  ecosystems. Ma1 t a :  Cambridge U n i v e r s i t y  
Press ; 1980: 205-264, 

T h i s  book chap te r  f i r s t  desc r ibes  t h e  processes a f f e c t i n g  
wa te r  movement and s to rage  i n  f o r e s t s  w i t h  a d e t a i l e d  d i s -  
cuss ion  o f  t h e  s t r u c t u r e  and f u n c t i o n  o f  a  watershed hydro-  
l o g i c  system. The second s e c t i o n  demonstrates t h e  genera1 
a p p l i c a t i o n  o f  t h e  h y d r o l o g i c  processes by assemb? i n g  them 
i n t o  a  d e t a i l e d  computer s i m u l a t i o n  model and a p p l y i n g  t h i s  
model t o  t h r e e  d i f f e r e n t  f o r e s t e d  watersheds where stream- 
f l o w  data were a v a i l a b l e .  

378, Webb, D, P, Regu la t ion  o f  deciduous f o r e s t  l i t t e r  decomposi- 
t i o n  by so i  1  a r th ropod  feces. I n :  Mattson, W e  J., ed. The 
r o l e  o f  ar thropods i n  f o r e s t  ecosystems. New York; Heidel  - 
berg;  B e r l  i n :  Spr i  nger Ver l  ag; 1977: 56-69, 

S o i l  i n v e r t e b r a t e s  may consume 20 t o  100 percen t  o f  annual 
l i t t e r  i n p u t  and i n  so do ing  produce an immense amount o f  
excrement. Presumably, feces merely represen t  p u l  v e r i  zed 
l ~ t t e r  which o f f e r s  g r e a t e r  s u r f a c e  area f o r  l e a c h i n g  and 
mi c r o b i  a1 a t tack .  Posi t i  ve feedback between mi c r o f l  ora and 
s o i l  fauna i s  b e l i e v e d  t o  produce a  slow step-by-step humi- 
f i c a t i o n  of l i t t e r  as s o i l ,  l i t t e r ,  feces and m i c r o f l o r a  a re  
inges tea  and re ingested,  Such l i t t e r  decomposes r a p i d l y  v i a  
phys i  c a l  processes and, t h e r e f o r e ,  e x c l u s i o n  o f  ar thropods 
f rom i t  has f a i  1 ed t o  show any decrease i n  decomposit ion 
r a t e s ,  

379, Webster, J, R.; Gurtz, M o  E.; Wains, d o  3,; Meyer, J .  Lo; 
Swank, W ,  I.; Waide, 3, Be;  Mallace, J, Be S t a b i l i t y  of 
stream ecosystems. In :  8arnes, James R.; M i n s h a l l ,  G. Wayne, 
eds. Stream ecology. New York: Plenum Pub1 i s h i n g  Corpora t ion  ; 
1983: 355-395. 

The a b i l i t y  o f  ecosystems t o  recover  from e x t e r n a l  d i  s- 
turbances ( s t a b i  f i t y )  i s  a  fundamental p r o p e r t y  o f  these 
systems. U u a n t i f  i c a t i o n  o f  s t a b i  1 i t y  and understanding o f  
t h e  mechanisms behind recovery are c u r r e n t  areas o f  major 
ecological research, We p resen t  an overview o f  t h e  s t a b i  l i t y  
concept used i n  ecology and a more s p e c i f i c  d i scuss ion  o f  



t h e  a p p l i c a t i o n  t o  s t ream ecosystems. We use a case study 
where we have observed t h e  s t a b i  1 i t y  o f  smal l  streams 
d i s t u r b e d  by watershed l o g g i n g  and compare s t ream s t a b i l i t y  
t o  s t a b i  1 i t y  of t h e  ad jacen t  d i s t u r b e d  f o r e s t  ecosystem. 

380, Webster, Jackson R. Hiera rchy  t h e o r y  and ecosystem models. 
I n :  Hal fon,  E., ed. T h e o r e t i c a l  systems ecology. New York: 
Academi c  Press ; 1978: 119-129, 

The re levance  o f  t h e  h i e r a r c h y  concept i n  b i o l o g y  has been 
quest ioned,  b u t  i t  i s  oever the less  a u s e f u l  way t o  o rgan ize  
o u r  p e r c e p t i o n  o f  nature.  The h i e r a r c h i c a l  o r d e r i n g  o f  n a t u r e  
i s  b o t h  s t r u c t u r a l  and dynamic, w i t h  t h e  v e r t i c a l  s e p a r a t i o n  
o f  l e v e l s  dependent on behav io ra l  f requenc ies  and the  h o r i  - 
z o n t a l  s e p a r a t i o n  t h e  r e s u l t  of t h e  degree o f  i n t e r a c t i o ~  be- 
tween systems. W i t h i n  t h i s  h i e r a r c h y  of n a t u r a l  systems, one 
can p e r c e i v e  b o t h  upward and downward causat ion.  Th is  p e r -  
c e p t  i on p rov ides  a  p h i  1  osophi c a l  mi dground between hol  i srn 
and r e d u c t i o n i  sm, At t h e  e c o l o g i c a l  l e v e l  s  o f  o r g a n i z a t i o n ,  
ecosystems a re  comprised o f  i n t e r a c t i n g  organisms, Communi- 
t i e s  and p o p u l a t i o n s  a r e  n o t  n a t u r a l  systems and caq best be 
recognized as subun i t s  o f  ecosystems, Advances i n  ecosystem 
ecology must proceed f rom an unders tand ing  o f  ecosystem 
l eve1 behaviors  and 1 aws. 

381. Webster, Jackson R. Large p a r t i c u l a k  o r g a n i c  m a t t e r  y roc -  
e s s i n g  i n  stream ecosystems. In :  C o r r e l l ,  Dav id  L., ed, 
Watershed research i n  Eastern Nor th  America: a  workshop t o  
compare r e s u l t s ;  1977 February 28 - March 3; Edgewater, MD, 
Edgewater, MD: Smi thsonian I n s t i t u t i o n ;  1977: 505-526. 

The stream ecosystems o f  eas te rn  deciduous f o r e s t s  a r e  
h i g h l y  adapted t o  t h e i r  r i p a r i a n  t e r r e s t r i a l  sur roundings,  
P a r t i c u l a t e  o r g a n i c  m a t t e r  i n p u t s  f rom t h e  r i p a r i a n  vegeta- 
t i o n  a r e  processed by t h e  combined a c t i o n  o f  microbes and 
i n v e r t e b r a t e s  and t h e  mechanical a c t i o n  o f  f l o w i n g  water,  I n  
unper tu rbed  Coweeta streams, p rocess ing  e f f i c i e n c y  i s  95 t o  
99 percent .  Process ing e f f i c i e n c y  i s  l e s s  i n  watersheds where 
t h e  v e g e t a t i o n  has been d i  sturbed,  Compari son o f  Coweeta 
da ta  w i t h  o t h e r  s t u d i e s  suggests a  g r e a t e r  p rocess ing  e f f i -  
c i e n c y  i n  sou theas te rn  than  n o r t h e a s t e r n  streams. 

382, Webster, Jackson R e  The r o l e  o f  b e n t h i c  macro inver teb ra tes  
i n  d e t r i t u s  dynamics o f  streams: a  computer s i m u l a t i o n .  
E c o l o g i c a l  Monographs 53(4)  : 383-404; 1983. 

D e t r i t u s  dynamics i n  B i  g Hur r i cane  Branch, a second-order 
s t ream a t  Coweeta, were s imu la ted  w i t h  a  computer model u s i n g  
d a t a  from a  v a r i e t y  of Coweeta stream s tud ies ,  The model was 



used t o  e v a l u a t e  t h e  r o l e  o f  macro inver tebra tes  i n  t h e  
stream. Macro inver tebra tes  accounted f o r  o n l y  a small  po r -  
t i o n  o f  t h e  r e s p i r a t i o n  o f  d e t r i t u s ;  t h e i r  major  r o l e  was 
convers ion  o f  ben th ic  d e t r i t u s  i n t o  t r a n s p o r t e d  d e t r i t u s .  

Based on an annual budget, macro inver tebra tes  decrease t h e  
e f f i c i e n c y  o f  d e t r i t u s  p rocess ing  i n  low-oraer streams, 
because they  inc rease  t r a n s p o r t  loss.  On a longer  t ime  
scale,  however, macroi n v e r t e b r a t e s  prevent  accumul a t i  on o f  
l a r g e  amounts o f  d e t r i t u s  i n  t h e  stream and major losses 
d u r i n g  i n f r e q u e n t  l a r g e  storms. 8y s t a b i  1 i a i n y  long- term 
d e t r i t u s  expor t  ctynamics, they  p r o v i d e  an impor tan t  l i n k  
between low-order and h i  yher-order  streams, 

383, Webster, Jackson R e ;  Crossley,  Oe A * ,  Jr, E v a l u a t i o n  o f  two 
models f o r  p r e d i  c t i  ny e lementa l  accumulat ion by arthropods. 
Environmental Entomology 7(3)  : 411-417; 1978. 

Two d i f f e r e n t  model s  have been proposed f o r  p r e d i c t i n g  e l e -  
mental accumulat ion by ar thropods.  Parameters o f  bo th  models 
can be q u a n t i f i e d  f rom r a d i o i s o t o p e  e l i m i n a t i o n  experiments. 
Our a n a l y s i s  o f  t h e  two models shows t h a t  bo th  p r e d i c t  i den-  
t i c a l  elemental accumulat ion f o r  a  whole organism, though 
d i f f e r i n g  i n  t h e  accumulat ion i n  body and gut. We q u a n t i f i e d  
b o t h  models w i t h  exper imenta l  da ta  f rom lS4Cs and B5Sr e l  im- 
i n a t i o n  by c r i c k e t s ,  Computer s i m u l a t i o n s  o f  r a d i  o i  sotope 
accumulat ion were then compared w i t h  ac tua l  accumulat ion 
experiments, N e i t h e r  model showed exact  f i t  t o  t h e  e x p e r i -  
mental data, though both showed t h e  general p a t t e r n  of  e l e -  
mental accumulat ion. 

384, Webster, Jackson R. ; Patten, Bernard C, E f f e c t  o f  watershed 
p e r t u r b a t i o n  on stream potassium and ca lc ium dynamics. Eco- 
1 o g i c a l  Monographs 49: 51-72; 1979. 

Three small  streams l o c a t e d  a t  Coweeta, on an o l d  f i e l d  
watershed, a  p i n e  p l a n t a t i o n  watershed, and a hardwood 
f o r e s t  watershed, were i n v e s t i g a t e d  t o  determi ne e f f e c t s  o f  
watershed p e r t u r b a t i o n  on K and Ca dynamics i n  t h e  stream 
ecosystems. Data c o l l e c t e d  i n c l u d e d  measurements o f  l i t t e r -  
fa9 1 i npu ts ,  l a r g e  p a r t i c u l a t e  o rgan ic  mat te r  and b e n t h i c  
organism s tand ing  crops, l a r g e  p a r t i c u l a t e  o rgan ic  m a t t e r  
and organism d r i f t ,  and i n s e c t  emergence, We used a5Sr and 
' 3 4 ~ s  LO e s t i m a t e  d e t r i t i  vo re  i n g e s t i o n  and e l  i m i  n a t i o n  
r a t e s  o f  Ca and K, r e s p e c t i v e l y .  

Matershed p e r t u r b a t i o n s  had a l t e r e d  stream i n p u t s  and caused 
accompanying changes i n  t h e  stream fauna. Resu l t s  i n d i c a t e d  



t h a t  t h e  p e r t u r b e d  streams had l e s s  e f f i c i e n t  p h y s i c a l  p roc -  
e s s i n g  o f  a1 lochthonous i n p u t s ,  bu t  g r e a t e r  b i o l o g i c a l  u t i  - 
l i z a t i o n  o f  i n p u t s ,  The streams e x h i b i t e d  h i g h  r e s i l i e n c e  t o  
p e r t u r b a t i o n  w i t h  complete recovery l i m i t e d  by t h e  recovery 
r a t e  o f  a l l och thonous  i n p u t s .  

385. Webster, Jackson R.; Waide, Jack B. E f f e c t s  o f  f o r e s t  c l e a r -  
c u t t i n g  on l e a f  breakdown i n  a  Southern Appalachian stream. 
Freshwater  B i o l o g y  12: 331-344; 1982. 

E f f e c t s  o f  f o r e s t  c l e a r c u t t i n g  on r a t e s  o f  l e a f  breakdown 
were s t u d i e d  i n  B i g  Hur r i cane  Branch, a  second-order s t ream 
l o c a t e d  a t  Coweeta. Breakdown r a t e s  o f  leaves o f  t h r e e  t r e e  
spec ies  were measured i n  t h e  s t ream be fo re ,  d u r i n g  and a f t e r  
t h e  catchment were c l e a r c u t .  Breakdown r a t e s  o f  a l l  t h r e e  
1 eaf spec ies were slowed d u r i n g  c l e a r c u t t i n g  and a c c e l e r a t e d  
l a t e r .  F o l l o w i n g  l o g g i n g  t h e  breakdown r a t e  o f  dogwood leaves  
was equal t o  t h e  p re t rea tment  r a t e ,  and w h i t e  oak and rhodo- 
dendron leaves broke down f a s t e r  t h a n  p r i o r  t o  t reatment .  We 
a t t r i b u t e  t h e  slow breakdown d u r i n g  t r e a t m e n t  t o  b u r i a l  o f  
t h e  l e a f  packs i n  sediment. Subsequent a c c e l e r a t i o n  may have 
been due t o  a  l a c k  of a l t e r n a t i v e  food sources f o r  i n v e r -  
t e b r a t e  d e t r i  t i  vores. 

386, Webster, Jackson R e ;  Waide, Jack B o ;  Patten, Bernard 6 .  
N u t r i e n t  r e c y c l i n g  and t h e  s t a b i l i t y  o f  ecosystems. In :  
Howel l ,  F. G.; Gentry, J. B.; Smith, M, H., eds. M inera l  
c y c l i n g  i n  sou theas te rn  ecosystems: Energy Research and 
Development A d m i n i s t r a t i o n  Symposi um Ser ies  (Conf - 740513) ; 
1974 May 1-3; Augusta, GA. S p r i n g f i e l d ,  VA: Na t iona l  Techni -  
c a l  I n f o r m a t i o n  Serv ice;  1975: 1-27. 

A t h e o r e t i c a l  p e r s p e c t i v e  on ecosystems i s  e labora ted  which 
r e l a t e s  a l t e r n a t i v e  s t r a t e g i e s  o f  s t a b i  1  i t y  t o  observable 
and measurable a t t r i b u t e s  o f  ecosystems. Arguments a re  p r e -  
sented f o r  v iew ing  n u t r i e n t  c y c l i n g  as p o s i t i v e  feedback. 
A t t e n t i o n  i s  focused on two aspects  o f  r e l a t i v e  s t a b i l i t y :  
r e s i s t a n c e  and r e s i l i e n c e .  A l i n e a r  ecosystem model t h a t  
embodies these  concepts i s  discussed, and f o u r  r e l a t i v e  s t a -  
b i l i t y  indexes a re  der ived.  Kandom mat r i ces ,  s u b j e c t  t o  mass- 
c o n s e r v a t i o n  1 i m i t a t i o n s  , and h y p o t h e t i  c a l  ecosystem mode1 s, 
c o n s t r u c t e d  accord ing  t o  a c h a r a c t e r i z a t i o n  o f  a l t e r n a t i v e  
p r o p e r t i e s  o f  n u t r i e n t  cyc les,  a r e  analyzed t o  examine r e l a -  
t i o n s h i p s  between t h e  r e l a t i v e  s t a b i  1  i t y  indexes and spec i  - 
f i c  p r o p e r t i e s  o f  n u t r i e n t  cyc les .  The t h e o r y  p u t  f o r t h  i n  
t h i s  paper i s  seen as a r i g o r o u s ,  o p e r a t i o n a l  approach t o  
ecosystems which i s  t e s t a b l e  by bo th  observa t ion  and exper i  - 
mental  a n a l y s i s  



387, Webster, Jackson K, ; Wall  ace, J, Bruce. Product i v i  t y  of 
sou theas te rn  s t ream ecosystems. I n :  Symposi um on t r o u t  hab i  - 
t a t  research  and management: Proceedings ; 1974 September 
5-6; C u l l  owhee, NC. Boone, NC: Appalachian Consort ium Press; 
1975: 64-78. 

Streams d i f f e r  from t e r r e s t r i a l  ecosystems i n  a  number o f  
c h a r a c t e r i  s t i  cs. Most s t u d i e s  i n d i  c a t e  t h e  mai n  source o f  
energy t o  streams i s  i n  a l l och thonous  inpu ts .  A g e n e r a l i z e d  
Southeastern Un i ted  S ta tes  t r o u t  stream model i s  proposed 
and examples o f  o r y a n i  sms p e r f o r m i  ng va r ious  f u n c t i o n s  a r e  
descr ibed.  

388. Wel ls ,  Mar tha J. M. The e f f e c t  o f  s i l a n o l  masking on t h e  
recovery  o f  p i c l o r a m  and o t h e r  s o l u t e s  f rom a hydrocar-  
banaceous p re -ana lys i  s  e x t r a c t i o n  column. Journal  o f  L i q u i d  
Chromatography 5 ( 1 2 ) :  2293-2309; 1982. 

The r e c o v e r i e s  o f  p i  c loram, p i  c loram-methy lester ,  hexaz i  - 
none, benzene, and acetophenone f rom aqueous samples were 
s t u d i e d  u s i n g  a commerci a1 l y  ava i  l a b l e  hydrocarbonaceous 
p r e - a n a l y s i s  e x t r a c t i o n  c a r t r i d g e ,  bo th  w i t h  and w i t h o u t  
t e t r a b u t y l  ammonium hydrogen s u l f a t e  (TBAHS) i n  t h e  e l u e n t .  
E x t r a c t i o n  e f f i c i e n c y  was found t o  be dependent on sample 
l o a d i  ng volume. The r e s u l t s  suggest a  mixed mechanism o f  
r e t e n t i  on i nvo l  v i  ng b o t h  " s i  1  anophi 1  i c "  and "hydrophobic"  
i n t e r a c t i o n s  i n  t h e  absence o f  te t rabuty lammonium ion. The 
a b i l i t y  o f  TBAHS t o  mask s u r f a c e  s i l a n o l  groups and/or i o n -  
p a i r  w i t h  c o u n t e r i o n i c  s o l u t e s  i s  invoked t o  e x p l a i n  t h e  
observa t ions .  Chromatograms o f  t h e  s o l u t e s  ob ta ined  on a 
C I 8  bonded a n a l y t i c a l  column i n  bo th  t h e  presence and 
absence o f  T8AHS a re  a l s o  presented.  

389, Whelan, D, E, E f f e c t s  o f  l a n d  use on s t reamf low.  Journa l  o f  
t h e  Alabama Academy o f  Science 29(4 ) :  55-60; 1957. 

Present  knowledge o f  t h e  e f f e c t s  o f  1 and use and t rea tment  
on s t reamf low i s  summarized. The b a s i c  concepts o f  l a n d  use 
and ground-water hydro logy a r e  d iscussed i n  o rder  t o  show 
how s o i l  and vegeta l  cover i n f l u e n c e  t h e  d i s p o s i t i o n  o f  p r e -  
c i p i t a t i o n .  

390. Whi t ford,  W .  G . ;  Meentemeyer, V.; Seastedt,  T. R.; Cromack, 
K, ,  Jr.; Cross ley,  D, A,, Jr , ;  Santos, P.; Todd, R, L.; 
Waide, 3 ,  B, Except ions t o  t h e  AET model: d e s e r t s  and c l e a r -  
c u t  f o r e s t .  Ecology 62: 275-277; 1981. 

W model f o r  decomposi t ion o f  l i t t e r  as a f u n c t i o n  o f  a c t u a l  
evapotranspi  r a t i o n  (BET) and 1 i gn i  n  con ten t  developed f o r  



temperate and borea l  f o r e s t  s i t e s  was tes ted  f o r  o t h e r  eco- 
systems. The c o r r e l a t i o n  between AET and decomposi t i  an does 
n o t  n e c e s s a r i l y  app ly  t o  a l l  v e g e t a t i o n  types nor t o  severe- 
l y  d i s t u r b e d  s i t e s .  Decomposit ion i s  h i g h e r  than  p r e d i c t e d  
by t h e  K T  model i n  d e s e r t s  where A E i  1s low, and lower than  
p r e d i c t e d  f o r  a  r e s i c  clear-cut Foresbtpdhere AET vaf ues are 
h i g h e r  than i n  uncut  f o r e s t s ,  

391. Woodall, W ,  R,;  Wallace, J. B e  Mineral pathways -in smal l  
Appalachian streams. I n :  Howel l ,  F, G , ;  Gentry, J. B , ;  
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N a t i o n a l  Technica l  I n f o r m a t i o n  Service; 1975: 408-422, 

N u t r i e n t  con ten ts  o f  b e n t h i c  organisms i n  streams d r a i n i n g  
f o u r  srnall watersheds were examined, The watersheds, which 
were 1 ocated i n  t h e  Southern Appal achi  an m u n t a i  ns, were 
each covered i n  a d i f f e r e n t  v e g e t a t i o n  typec  C r a y f i s h  and 
salamanders were responsi  b i e  f o r  m s t  o f  t h e  s tand ing -c rop  
biomass i n  t h e  d e t r i t l v o r e  and p r e d a t o r  compartments,  
r e s p e c t i v e l y ,  and a l s o  account f o r  most o f  t he  f l u x e s  i n  
t h e i  r compartments, An inc rease  i n  p o t  ass i  urn concent r a t  i ons 
and a  decrease i r  c a l c i u m  and m a g ~ e s i u m  c o n c e n t r a t i o n s  were 
a s s o c i a t e d  w i t h  an i n c r e a s e  i n  t r o p k i c  levels,  Since t h e  
f o o d  m a t e r i a l  was r i c h e r  i n  c a l c i u m  and  magnesium than  i n  
potassium, det  r i  t i  vores concen t ra ted  p r o p o r t i o n a t e l y  rmre 
potass ium than  c a l c i u m  o r  magnesium. The p r i n c i p a l  mechanism 
o f  potass ium r e l e a s e  f rom d e t r i t u s  was th rou5h  l e a c h ~ n y -  For  
c a l c i u m  and magnesium, t h e  p r l  n c i p a l  rnechan~ sm f o r  release 
was t h e  f e e d i  ng a c t  i v i  t y  o f  de t  r i  t i vores , 

392. Wsodall, W ,  Rober t ;  Wallace, d ,  Bruce*  The b e n t h ~ c  fauna i n  
f o u r  smal l  Southern Appalachian streams, Amerscan Mid land 
N a t u r a l i s t  88: 393-407; 1972, 

Month ly  quant i t a t  i ve sampf es o f  ben th i  e organ i  sms were 
c o l l e c t e d  f rom streams i n  f o u r  d i f f e r e n t  w a b r s h e d s  f rom 
August 1968 th rough  J u l y  1969, Each o f  t h e  watersheds sup- 
p o r t s  one o f  t h e  f o l l o w i n g  t ypes  o f  vege ta t ion :  o l d - f ~ e l d  
succession, hardwood f o r e s t ,  w h i t e  p i n e  f o r e s t  w i t h  a few 
hardwoods, coppice f o r e s t ,  The k i n d s  o f  organ isms in t h e  
Four streams were general ly s i m i l a r  b u t  t h e i r  relative 
impor tance v a r i e d  s i g n i f i c a n t l y ,  A Duncan % sui  t ~ p l e - r a n g e  
t e s t  showed s i g n i f i c a n t  d i f f e r e n c e s  i~ t h e  numbers o f  most 
t a x a  among t h e  watersheds, The o l d - f i e l d  streap had t h e  
g r e a t e s t  abundance while t h e  copp ice  s t r e a m  had the greatsst 
s t a n d i n g  crop biomass, The w h i t e  p i n e  s t ream had  lowest 



s t a n d i n g  crops o f  bo th  numbers and biomass. Most o f  t h e  d i f -  
ferences among watersheds were a t t  r i  buted t o  d i  f f e r e n t  
i n p u t s  o f  a1 lochthonous d e t r i t u s .  

393, Yount, J. David. The e f f e c t  o f  nonremoval c l e a r - c u t t i n g  and 
p i n e  r e f o r e s t a t i o n  on t h e  c a t i o n  composi t ion of a  hardwood 
f o r e s t  s o i l .  In :  Howell, F. ti.; Gentry, J. 8.; Smith, M. H., 
eds. M i  n e r a l  c y c l  i ng i n  southeastern ecosystems: Energy Re- 
search and Development Admi n i  s t r a t i  on Symposi um Ser ies  (Conf 
- 740513); 1974 May 1-3; Augusta, GA. S p r i n g f i e l d ,  VA: Na- 
t i o n a l  Technical I n f o r m a t i o n  Serv ice;  1975: 744-753. 

S o i l  s t u d i e s  were conducted a t  Coweeta Hydro log ic  Laboratory ,  
N o r t h  Caro l ina ,  i n  a  deciduous hardwood f o r e s t  and i n  a  
w h i t e  p i n e  p l a n t a t i o n  e s t a b l i s h e d  a f t e r  c l e a r c u t t i n g  and 
decay o f  a1 l prev ious  vege ta t ion .  These s t u d i e s  demonstrate 
t h a t  t h e  so i  1 under t h e  p i n e  f o r e s t  d i f f e r s  f rom t h e  c o n t r o l  
hardwood f o r e s t  i n  t h e  oppos i te  d i r e c t i o n  t o  t h a t  expected 
based on r e l a t i v e  n u t r i e n t  demands o f  young p i n e  f o r e s t s  and 
mature hardwood fo res ts .  The p r i n c i p a l  d i f f e r e n c e  i s  a  h i g h  
ca lc ium c o n c e n t r a t i o n  i n  t h e  p i n e  s o i l  compared w i t h  t h e  
c o n t r o l  and, r e l a t e d  t o  t h a t ,  a  h igher  pH. Ca t ion  exchange 
c a p a c i t y  and percent  base s a t u r a t i o n  were a l s o  h i g h e r  i n  t h e  
p i n e  p l a n t a t i o n  so i  1. 

394, Yount, J. David. Forest  - f l  oor  n u t r i e n t  dynamics i n  Southern 
Appalachian hardwood and w h i t e  p i n e  p l a n t a t i o n  ecosystems. 
I n :  Howell, F. ti.; Gentry, J. B.; Smith, M. H., eds, M inera l  
c y c l i n g  i n  southeastern ecosystems: Energy Research and Ue- 
ve l  opment Admi n i  s t r a t i  on Symposi um Ser ies  (Conf - 740513) ; 
1974 May 1-3; Augusta,"GA. S p r i n g f i e l d ,  VA: Na t iona l  Techni - 
c a l  I n f o r m a t i  on Serv i  ce; 1975: 598-608. 

N u t r i e n t  content  and d e t r i t a l  biomass i n  t h e  f o r e s t  f l o o r  o f  
a  mature deciduous hardwood watershed and a  15-year-o ld  
w h i t e  p i  ne p l  a n t a t  i o n  a t  Coweeta Hydro log ic  Labora to ry  were 
f o l l o w e d  th rough  one complete annual cyc le ,  May 1970 t o  May 
1971. T o t a l  carbon storage i s  s i g n i f i c a n t l y  g r e a t e r  i n  t h e  
w h i t e  p i n e  than  i n  t h e  deciduous hardwood f o r e s t  f l o o r .  
F o r e s t - f l o o r  biomass i s  probably  approaching a  steady s t a t e  
i n  t h e  p i n e  p l a n t a t i o n ,  as i n d i c a t e d  by computed t u r n o v e r  
t imes.  Calcium con ten t ,  which i s  on t h e  o rder  o f  100 kg/ha 
i n  both f o r e s t  f l o o r s ,  i s  h igher  i n  t h e  hardwood f o r e s t  
f l o o r  than  i n  t h e  p ine;  t h i s  r e f l e c t s  a  cons iderab ly  h igher  
c o n c e n t r a t i o n  o f  ca lc ium i n  hardwood 1  i t t e r .  Magnesium con- 
t e n t  i s  an o rder  o f  magnitude lower  than calcium. Potassium 
and sodium l e v e l s  a re  very s i m i l a r  i n  bo th  f o r e s t  f l o o r s .  
N i t rogen  and phosphorus s torage i s  consi  de rab ly  h i g h e r  i n  
t h e  w h i t e  p i n e  than i n  t h e  hardwood f o r e s t  f l o o r .  Summer 
l o s s  r a t e s  were computed f o r  f o r e s t - f l o o r  components. 
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