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I n t r o d u c t i o n  

Coweeta Hydrologic Laboratory,  an outdoor research  f a c i l i t y ,  i s  s i t u a t e d  on 
t h e  e a s t e r n  f l a n k s  of t h e  Nantahala Mountains of the  Southern Blue R i d g e  Province 
between the  Blue Ridge escarpment 30 km (18 -5  mi) t o  t h e  southeas t  and the  wes t e rn  
Blue Ridge escarpment 75 km (36 m i )  t o  the  northwest.  Its i n t e r cep t ed  waters 
descend from the  Nantahala c r e s t  t h a t  peaks a t  1,575 m (5,200 f t )  e levat ion  t o  the 
v a l l e y  f l o o r  of Coweeta Creek a t  670 m (2,200 f t )  over a d i s t a n c e  of only 4.4 km 
(2.7 m i ) ,  and cont inue eastward i n t o  t h e  L i t t l e  Tennessee River Valley. 

The Laboratory i s  comprised of t h r e e  major t r i b u t a r i e s .  Shope Fork a n d . f a l l  
Creek come toge ther  t o  form what i s  c a l l e d  the Coweeta Creek Basin,  The Basin 
t o t a l s  1,626 ha (4,016 a c r e s )  and i s  compartmentalized i n t o  over 40 watershed 
u n i t s  t h a t  have been experimental ly  t r e a t e d  ( o r  l e f t  i n t a c t  i n  t he  case  of c o n t r o l  
watersheds)  s ince  es tab l i shment  of hydrological  research  h e r e  t he  ea r ly  1930's. A 
t h i r d  bas in ,  drained by Dryman Fork Creek, i s  s i t u a t e d  t o  t he  south of t h e  0th- 
two b a s i n s ,  and i s  separa ted  by a  major d iv id ing  r i d g e ,  Dryman Fork Basin contains 
about  558 ha (1,379 a c r e s )  and has  no t  been t r e a t e d  s ince  i t s  a c q u i s i t i o n  i n  the 
1920's (D i l s  1957; Hewlett  and Douglass 1968). 

S ince  1968 Coweeta has  served a s  a  s i t e  f o r  a v a r i e t y  of eco logica l  s t u d i e s  
and i s  c u r r e n t l y  des igna ted  a s i t e  f o r  Long Tern Ecological  Research (LTER) ,  a 
program of the  Nat ional  Science Foundation, This cofLec t ioa  p r o j e c t  i s  a part o f  
t h a t  e f f o r t ,  Coweeta was a l s o  designated a Biosphere Reserve under t h e  Man and 
Biosphere Program of t he  United Nations i n  1976 (UNESCO 1981). I t  i s  paired with 
t he  Grea t  Smoky Mountains Nat ional  Park a s  t h e  main t reatment  u n i t  f o r  ecosystem 
s t u d i e s .  While Coweeta has  a long h i s t o r y  and a s e r i e s  of pub l i ca t i ons  dea l ing  
wi th  v a r i o u s  watershed func t ion  and management s t u d i e s  (Douglass 1972; Crossley 
and Swank 19831, i t  d id  no t  have a  comprehensive l i s t  and documentated vascu la r  
f l o r a  u n t i l  t h i s  p r o j e c t ,  The Great  Smoky Mountains, on t h e  other hand, had f l o r a  
l i s t s  wi th  herbarium documentation of t he  f l o r a  da t ing  from the  Bate 1920"s and 
e a r l y  1 9 3 0 ' ~ ~  with documentation i n  h e r b a r i a  a t  t he  Univers i ty  of Tennessee (and 
t o  a  l e s s e r  ex t en t  o t h e r  h e r b a r i a )  and t h e  Park Headquarters ( m i t e  9382)* The 
co re  of t he  f l o r a  l i s t i n g  was f i r s t  completed by Jennison i n  1937 and published in 
1939. Pe t e r  White reviewed and documented 1,492 taxa, inc lud ing  288 he judged to 
be e x o t i c s ,  i n  h i s  annotated c h e c k l i s t  ( m i t e  19821, CoweetaPs f l o r a  l i s t i n g  i s  
p r a c t i c a l l y  nonexis ten t  except f o r  p a r t i a l  l i s t s  i n  pub l i ca t i ons  o r  theses  ( e * g . ,  
Williams 1954). No documentation i n  t h e  form of herbarium specimens i s  known f o r  
t he  c i t e d  p l a n t  m a t e r i a l s ,  A s  ecosystem s t u d i e s  become more d e t a i l e d  with 
r e f e r ence  t o  vascu l a r  p l a n t s ,  documentation becomes much more important ,  

Methods 

Since  ecosystem s t u d i e s  o f t e n  dea l  wi th  va r ious  l i f e  s t a g e s  of p l a n t s ,  
c o l l e c t i o n  of a s  many r e p r e s e n t a t i v e s  of l i f e  s t a g e s  of t he  Goweeta f l o r a  a s  
p o s s i b l e  was a  major o b j e c t i v e ,  To accomplish t h i s ,  a  p a t t e r n  of search was 
e s t a b l i s h e d  t o  cover a s  much of t he  va r i ed  h a b i t a t s  of t he  bas in  as p r a c t i c a l .  
Roads, pa th s ,  d i s tu rbed  a r e a s ,  mature f o r e a t s ,  woodland seeps ,  rock outc rops ,  
c l i f f s ,  e t c , ,  were included i n  a c d l e c t i n g  p l an  f o r  a 2-day per iod t o  achieve 
t h i s  aim, Co l l ec t i ons  were made a t  about 2-week i n t e r v a l s  over t he  growing season 
f o r  t h e  2-year c o l l e c t i n g  per iod ,  Specimens were normally c o l l e c t e d  i n  d u p l i c a t e  
(some i n  t r i p l i c a t e ) ;  r a r e ,  th rea tened ,  o r  endangered spec i e s  were co l l ec t ed  on ly  
i f  t h e r e  were t h r e e  o r  more specimens p re sen t  a t  the  c o l l e c t i o n  s i t e .  I n  some 
cases ,  only p i eces  of a  spec i e s  were co l l ec t ed .  The b e s t  c lue  f o r  t he  
i d e n t i f i c a t i o n  of e a r l y  l i f e  s t age  of a  g iven  spec i e s  was observa t ion  of the 



l i f e - s t a g e  sequences i n  t h e  f i e l d  popula t ion .  Venation p a t t e r n s ,  pubescence, and 
o t h e r  phys i ca l  c h a r a c t e r i s t i c s  a l s o  helped w i th  i d e n t i f i c a t i o n s .  F i e l d  notebooks 
o rgan i zed  by f a m i l i e s  wi th  c h a r t s  of l i f e  s t a g e s  were found t o  be very h e l p f u l  i n  
r e c o r d  keeping. The Coweeta topographic  map ( s c a l e  1:144,000) with  g r i d  l i n e s  was 
used t o  coord ina te  t he  c o l l e c t i o n  l o c a t i o n s ,  and t he se  coord ina tes  were i n d i c a t e d  
on e a c h  l a b e l ,  The e n t i r e  l a b e l  d a t a  s e t  was f i l e d  on fou r  f l e x i b l e  computer 
d i s k s  using a  pfs-FILE (persona l ized  f i l i n g  system f o r  Apple I1 by Software Publ .  
Gorp.) program, which should prove u s e f u l  f o r  f u t u r e  d a t a  manipulat ion.  To our  
knowledge, t h i s  was t h e  f i r s t  time an  a t tempt  was designed t o  cover an a r e a  as 
l a r g e  a s  Coweeta w i th  c o l l e c t i o n s  of a l l  a v a i l a b l e  l i f e  s t ages .  

R e s u l t s  and Discuss ion  

The c o l l e c t i o n  c o n s i s t s  of 604 taxa  r ep re sen t ed  by 327 genera  of 97 f a m i l i e s .  
Seldom was i t  p o s s i b l e  t o  c o l l e c t  a l l  t h e  l i f e  forms f o r  a  given spec i e s  ( 3 2  of 
the 60% taxa have complete l i f e - c y c l e  s e t s ) .  We d i d  n o t  expect  t o  c o l l e c t  
complete  s e t s  of most p l a n t s  s i nce  germinat ion of seeds o r  spores  i s  of s h o r t  
d u r a t i o n  and i n f r equen t  f o r  many spec i e s .  Add i t i ona l l y ,  some spec i e s  f lower  and 
f r u i t  i n f r e q u e n t l y  and thus  were no t  found dur ing  t h e  s tudy.  The main c o l l e c t i o n  
i s  depos i t ed  i n  t h e  herbarium a t  Coweeta Laboratory.  The d u p l i c a t e  c o l l e c t i o n  i s  
d e p s s i t e d  a t  Western Carol ina Un ive r s i t y  Herbarium (WCUH) i n  Cullowhee. 

Management of t he  c o l l e c t i o n s  i s  an  important  t a s k .  With about 2,400 
specimens t h a t  were processed by about 1 2  s t uden t  workers over a  per iod  of 2 
yea r s ,  c a r e f u l  management was r equ i r ed .  I n  a d d i t i o n  t o  t h e  usua l  e f f o r t s  of 
c o l l e c t i n g  and herbarium p repa ra t i on ,  t h i s  p r o j e c t  included a t tempts  t o  f i l l  
l i f e - s t a g e  gaps,  a c c u r a t e  mapping of c o l l e c t i o n  s i t e s ,  c o l l a t i n g  m u l t i p l e  l a b e l s  
w i t h  s e v e r a l  specimens t h a t  make up t h e  s e t s ,  and composing s eve ra l  specimens on 
t h e  herbar ium s h e e t  wi th  a sense of p ropor t ion  and a t t e n t i o n  t o  d e t a i l .  This  
r e s u l t e d  i n  an e f f o r t  of a t  l e a s t  t h r e e  t imes and perhaps s i x  o r  seven t imes t h a t  
involved wi th  s ing le -s tage  c o l l e c t i o n s .  

Because of t h e  c a r e  and a t t e n t i o n  g iven  t o  t h e  above e f f o r t s ,  t h e  p l a n t  l i f e  
sets  w i l l  be very va luab l e  for ecosystem b i o l o g i s t s .  Some genera l  knowledge of 
p l a n t  i d e n t i f i c a t i o n  may be r equ i r ed ,  such a s  r e c o g n i t i o n  of genera l  groupings,  
l i k e  plums, app l e s ,  oaks,  e t c . ,  bu t  once t h i s  i s  achieved,  t he  l o c a l  herbarium i s  
smal l  enough t h a t  these  specimens could be qu i ck ly  compared. For those  i n t e r e s t e d  
i n  s p e c i e s  biology,  specimens wi th  v a r i o u s  l i f e  s t a g e s  may save cons iderab le  t ime 
i n  s ea r ch ing  f o r  them i n  t h e  f i e l d  s i n c e  t he  season and types  of h a b i t a t  w i l l  be 
g iven  by t he  l a b e l s .  

Hopeful ly ,  t h i s  paper w i l l  be an  encouragement t o  c o l l e c t o r s  t o  look f o r  
a d d i t i o n a l  l i f e  s t a g e s  dur ing  r o u t i n e  c o l l e c t i n g .  Often i t  i s  pos s ib l e  wi th  a  few 
e x t r a  smal l  sampling bags t o  c o l l e c t  t h e  s eed l i ngs  o r  e a r l y  j uven i l e s  of a  g iven  
s p e c i e s  a t  t he  same time t h a t  f lowers  o r  f r u i t s  a r e  c o l l e c t e d .  We have observed 
t h a t  same spec i e s  have a l l  s t a g e s  p r e sen t  a t  a  g iven  t i m e ,  e.g., annuals  such a s  
speedwell  ( dc-onic20 a~ivens i s )  o r  p e r e n n i a l s  such a s  g r a s s  of parnassus  
(Fa-ccssia ssa~~ i fc ; . )n  ) . Closer  obse rva t i on  w i l l  enab le  t he  c o l l e c t o r  t o  recognize  
the  v a r i a t i o n  t h a t  a  spec i e s  may d i s p l a y  a t  t h e  d i f f e r e n t  l i f e  s t ages .  
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The C o l l e c t i o n  

me fol lowing c h a r t s  a r e  organized i n t o  four  major groups. On t h e  assumption 
t h a t  most u s e r s  would be f a m i l i a r  wi th  t he  d i f f e r e n c e s  between f e r n s  and f e r n  
a l l i e s ,  gymnosperms, monocots, and d i c o t s ,  these  four  groups were organized by 
f a m i l i e s ,  genera ,  and spec i e s  a l p h a b e t i c a l l y .  S c i e n t i f i c  names a r e  followed by 
common names. S c i e n t i f i c  and most common names a r e  t h e  same a s  those used by 
Radford,  Ahles,  and B e l l  (1968) o r  Bai ley (1949) f o r  c u l t i v a t e d  s p e c i e s ,  wi th  some 
common names a f t e r  Fernald (1950) o r  from l o c a l  usage. 

D e f i n i t i o n  of symbols used below a r e :  

S = s e e d l i n g s  (specimens w i th  cotyledons o r  seed coverings a t t a c h e d ) .  

3 = j u v e n i l e  (a s t a g e  i n  which cotyledons have f a l l e n  o f f  t he  p l a n t  [annua ls ]  o r  
t h e  specimen i s  2 t o  s e v e r a l  years  o ld  [ p e r e n n i a l s  inc lud ing  f e r n s ] ) .  

F1 = f lowers  ( o r  cones of gymnosperms) ( r ep roduc t ive  s t a g e  a t  a n t h e s i s ) .  

F r  = f r u i t  (mature sporangia  of f e r n s  and f e r n  a l l i e s ,  cones of gymnosperms, o r  
matured o v u l a r i e s  of angiosperms).  

R s  = r o s e t t e s  ( p l a n t s  wi th  more than two leaves  disposed around t h e  crown o r  stem 
a t  ground l e v e l ) .  

Other = a d d i t i o n a l  specimens, o r  i f  i n  paren theses ,  an  i n d i c a t i o n  of t h e  c h a r a c t e r  
s t a t e  of t h e  s p e c i f i e d  s t a g e .  

** = specimen of t h e  g iven  type depos i ted  a t  Coweeta and WCUH h e r b a r i a .  

* = specimen a t  Coweeta herbarium only.  





S = seed l ing  J = juvenile F1 = flower Fr = f m i t f c o n e / s p o r , u l g h  Rs = rosette 







JIITGCACUE COhT, 
~ U Z C & @  si/bcm&t+& (Englem.) C o v i l l e  61 Blake 

&ILIACUE ( L i l y  family)  
AZeerzs farinosa L ,  

( S t a r g r a s s ,  Col ic roo  t )  
Al l%%% t ~ i c o c e m  Aiton  

( F i e l d  g a r l i c )  
Arnianthim mz*smtoxicm (Wal ter)  Gray E a r l y  s h o o t s  

( F l  y-poison) 
CZintonk 3mbeZZata (Michaux) Morong Young s h o o t s  

(Speckled wood l i l y )  
~ i s p o ~ ~ ~  tanugsnosm (Michaux) Nicholson 

( Y e  l l o w  mandarin) 
Z~ythronim m~rfcaizm Qr. 

(Dog-tooth v i o l e t ,  Trout  l i l y ,  Fawn l i l y )  
Bemerocall<s L .  

(Turk ' s  cap l i l y ,  C a r o l i n a  l i l y )  
L. e~perbuni L ,  

( 'Turk's cap l i l y )  
MedeoZa virginiana L. 

(Cucumber r o o t )  
Me hathim hyb~Z&vl~n W a l t e r  

(Bun ch-f lowe r )  
Polygonatm biflopfl (Wal te r )  E l l .  

(Solomon's s e a l )  
pd@sc@ns (Wi l ld . )  Pursh 
(Solomon's s e a l )  

Smi Lacina racemosa (L. ) k s f .  
( F a l s e  Solomon 's-se aL) 

S ~ ~ Z G T  yalauca W a l t e r  
( C a t b r i e r ,  G r e e n b r i a r ,  Smilax) 

Se herbacea L, v a r ,  herbacea 
(Car r ion  f lower )  

S, r o & w ~ d ~ f o ~ ~ a  L, Twigs, r o o t s t o c k  
( G r e e n b r i e r ,  C a t b r i e r ,  Smilax) 

S & ~ @ p & ~ p u s  PQSeuS Michaux 
(Twisted s t a l k )  





ORCHI'DACUE CONT . 
S p f r m t h s  gmci7,is (Bigelow) Beck v a r  . 
grac i l i s  ( S l e n d e r  l a d i e s '  t r e s s e s )  

T i p u  k r i a  discoZor (Pursh)  ?iut t a l l  
(Crane  f l y  o r c h i d )  

T~ipkorc;  triarztizophoutz (Swartz)  Rydberg 
( T h r e e  b i r d s  o r c h i d )  

P O A C E A E  (Grass  f a m i l y )  
Agms3zk eZ&t*kna S c h u l t e s  

(Ben t  g r a s s )  
A. pemnnans ( Wal te r )  Tucke rman 

( B e n t  g r a s s )  
A. s$o Zonifera L . 

(Redtop)  
A. ~ Q H G ~ S  S i b t h o r p  

(Ben t  g r a s s )  
Andropogon gerardii Vitman Old s h o o t s  

(B lues  tern, Turkeyf o o t )  
A. s c o p a r ? : ~  Michaux O l d  s h o o t s  

( L i t t l e  b lues tem) 
A, ternarizrs Michaux 

(Broom-straw, Beard g r a s s )  
A. wi.rginicus L ,  Old  shoots 

(Broom sedge)  
Anthoxanthm 0dorat.m L. 

(Sweet v e r n a l  g r a s s )  
ArundinaKa gigmtea (Wal te r )  Xuhl.  Current  6 over -  

(Cane) winter s h o o t s  
BrachgeZytrm e r e c t m  (Scbreber )  Beauvois 

(Brachyelyt rum) 
&omus purgans L, 

(Broom g r a s s )  
L"cx Zmrxgros $ i s  einnoides (Huh 1. ) Barton 

(Reed g r a s s )  
Bnthonia compwssa Aus t i n  

(Oat  g r a s s )  
D. serieea Nut ta l l .  v a r .  services 

(Wild o a t g r a s s )  
D. spfcata (L.)  Beauvois 

(Oat g r a s s )  
Deschmpsia fzexuosa (L . ) Tr i n i  s 

(Ha i r  g r a s s )  

(Crab g r a s s )  
EZymus v iq;n icus  L. 

(Wild r y e  g r a s s )  
Eragrostis hirsuta (tfichaux) Nees 

(Love g r a s s )  









ASTERClCErlE (Aster family) 
AchiZiza mil le;^gZiuv L . 

(Mi l fo i l ,  yarrow) 
AnibwsZa arten<s i i f o  14k L. 

A. so Zit.ar.ia Rydb e  rg 
(Pussy-toes) 

Aster cordrd$ fo Zius L a  
(Heart-leave d as t e  r )  

A. e w t i s i i  T .  & G .  

A ,  dZvmica-tzls L. var. ehZumZeps-k ( ~ u r g e s s )  
Ahles (Heart-leave d  a s t e r )  

A.  divarigatus L. var .  divaricatus 
(Heart-leaved as t e r )  

A. dwnosus L. 
(Blue a s t e r )  

A. i n f ; ~ m i s  M i  chaux 

(Starved a s t e r )  

A .  patens A i  t on (Fr . immature) 

('White topped a s t e r )  
A.  pilosus Willd. Dwarf s pe cimen 

(Fros t  a s t e r )  

(Blue a s t e r )  
A ,  wn5eZktus Mil le r  var. mbelZatus 

A .  unduhtus  L.  

Biciens b ip ima ta  L o  

(Beggars tic7ks) 
Caca I i -a  atrip Zici fo  Zia L . 

(Pale Indian-plantain)  
C. m h Z e n b e p a ~ i  (Sch . -Bip . ) Fernald 

(Great ~ndian-planta in)  
cm&dug &scoior ( ~ u h l .  ex. ldi l ld.)  Nut ta l l  

C. 7,cxncc?ohkus L. 
(Bull  t h i s t l e )  















S = s e e d l i n g  J = j u v e n i l e  F1 = f l o w e r  F r  = f r u i t / c o n e / s p o r a n g i u m  Rs = r o s e t t e  









LOmTmCEAE (His t l e t o e  f a m i l y )  
~hordezS!fio;i: fZauescens (Raf . ) ?I. C . Jo'izfzs ton  

PIAGEOLTACUE (Magnol i a  f a m i l y  ) 
~i~iod~z&on tuLip<fera L. Twigs, stump 

( T u l i p  p o p l a r )  
fdagnoZdk acminota L. Stump s p r o u t s  

(Cucumber tree, Umbrella t r e e )  
M. f ~ a ~ e ~  Walter  

(Umbrel la  t r e e )  

P1ELASTOWTACU.E ( M e  las t o n a  f arnily ) 
iiher%a uirginica L . v a r .  vi~giizica 

(Meadow b e a u t y )  

Stump s p r o u t s  

OLEACEAE (Ol ive  f a m i l y )  
Chionanthw virginicsls L . 

( F r i n g e - t  r e e )  
Forsykhia u<r&%ssirfla L i n d l .  

( F o r s y t h i a ,  Ye l low-be l l s )  
F~&nus amrkana L .  Twigs, (FL ,  m -I- 

(American a s h ,  White a s h )  f  .)young s h o o t s  
F. -meriwna L.  v a r .  bil~mo~~ana (Beadle) Twigs, l e a f y  
J. Wr igh t  e x  Ferna ld -  (American o r  White a s h )  
L i g m t m  sinense L. 

Ofu'AGPACUE (Evening p r i m r o s e  f a m i l y )  
Circaea lu te  tiana s s p .  canadensis (L . ) Nagnus 
Ascherson- (Enchan te r ' s  n i g h t s h a d e )  
@; lZobiam CQ Z0Patu;n B i e h l e r  

L. p ~ k B & 2 6 s  ( L . )  E l l .  Young s h o o t s  
(Water p u r s l a n e )  

Oenothera bie-mis L. 
(Evening p r imro s e )  

0ROBilt.YCHACEAE (Broorn-rape f a m i l y )  
ConophoZis cvnericafia (L.)  Wal l ro th  

(Squawroo t , Cancer-roo t )  









S = s e e d l i n g  J = j u v e n i l e  FL = f lower  F r  = fmi t / cone / spo rang ium Rs = r o s e t t e  
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The Forest Sexvice, U.S. De- 
partment of Agriculture, is 
dedicated to the principle of 
multiple use management of 
the Nation's forest resources 
for sustained yields of wood, 
water, forage, wildlife, and 
recreation. Through forestry 
research, cooperation with the 
States and private forest 
owners, and management of 
the National Forests and 
National Grasslands, it strives 
-as directed by Congress-to 
provide increasingly greater 
service to a growing Nation. 

USDA policy doer not permit discrimination because 
of race, color, national origin, sex or religion. Any 
person who believes he or she has been discrimi- 
nated against in any USDA-related activity should 
write immediately to the Secretary of Agriculture, 
Washington, D.C. 20250. 


