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INTRODUCTION 

In r e ce n t  y ear s r i par i an or s t r e ams i de h ab i t a t s  h av e  

r e c e i v e d  a gr eat dea l  o f  a t t e n t i on b y  f i e l d  s c i e n t i s t s  a n d  

e c o l og i s t s . Con s i de rab l e rese arch h as be e n  c on du c t e d t o  

de t e rm i n e  t h e  e f f e c t s  o f  gr az i ng ,  m i n i n g ,  r o ad bu i l d i n g ,  

l ogg i n g ,  an d r e cr e a t i on i n  r i p ar i an a r e as . Th e r e a son f or 

t h i s  a t t e n t i on i s  t h e  f ac t  t h a t  r i p ar i an a r e as a r e  ex t r eme l y  

p r odu c t i v e f or l i v e s t oc k , w i l d l i f e ,  an d f i sh C Sk ov l l n  1 984> . 

As mu c h  i n f orma t i on as poss i b l e n e e ds t o  be c o l l e c t ed abou t 
-

r i pa r i an a r e a s  so t h e y  may be e f f e c t i v e l y man age d . 

T h i s  s t u dy was c o n du c t e d  t o  ch ar ac t e r i z e t h e  v ege t a t i on 

assoc i a t e d  w i t h  t wo r i p ar i an areas of t h e  B l a c k  H i l l s of 

Sou t h  D ak o t a .  Th e ge ogr aph i ca l  f ocu s o f  t h e  p r o j e c t  was on 

two d i s t i n c t  dra i n age s i n  t h e  B l ack H i l l s -- t h e  Rap i d  Creek 

and t h e  Ba t t l e  C r e e k  dr a i nage are as . · R e s e a r c h  was c on du c t e d 

t o  f u l f i l 1 two obJ e c t i v e s : 

1 .  De t e rm i n e h ow B l ac k  H i l l s r i p ar i an v e ge t a t i on 

c h a n ge s  w i t h  v aria t i on i n  e l e v a t i on , · an d 

2. E v a l u a t e  d i f f e r e n c e s  be twe e n  dom i n an t vege t a t . i on of 

t h e  Rap i d  C r e e k  and the Ba t t l e  C r e ek dr a i n age 

a r e a s . 

R e su l t s o f  t h e  s t u dy p r ov i de a c omp ar i son o f  p l a n t  

d i v e r s i t y  a n d  sp e c i e s c ompos i t i on i n  r e l a t i v e l y  u n d i s t u rbed 

r i p a r i an ar e a s . Su ch i n f ormat i on w i l l  a ss i s t r e s ou r c e  
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man age r s  l n e f f e c t i v e 1 y man ag l ·n g  t h e se i mp o r t an t  r e s ou r c e  

a r e as . I n  a dd i t i on, i t  i s  h op e d  t h a t  t h e  In f o rma t i on w i l l  

i n f l u e n c e  f u t u r e  p o l i c y  d i r e c t i on by t h ose e n t rus t e d  w i t h  

de c i s i on s  sh ap i n g B l ack H i l l s r e sou r c e  u t i l i z a t i on .  

Location and Geo l ogy  of the Bl ack Hi l ls 

Th e B l a c k  H i l l s ar e an i so l a t e d  an d u n i qu e  gr oup o f  

mou n t a i ns t h a t  r i se above t h e  p l a i n s o f  we s t e r n  Sou t h  Dak o t a 

a n d  ea s t e r n  Wy om i n g <F i g. 1 >  Tot a l i n g app r ox i ma t e l y 3. 3 

m i l l i on a c r e s  i n  s i ze, t h e  B l ack H i l l s N a t i on a l For e s t  l i e s  
-

p r i mar i l y  w i t h i n  t h e  bou n dar i e s o f  t h e  B l ac k  H i l l s. 

Approx i ma t e l y  two-t h i r ds o f  t h e  area i s  l oc a t e d  i n  Sou t h  

Dak o t a  wh i l e on e - t h i r d i s  i n  Wy om i n g  <Ev e r s o n  & Th i l en i u s 

1 976) . Th e B l a c k  H i l l s up l i f t i s  ob l on g  i n  sh ap e, 

app rox i ma t e l y  1 20 m i l e s f r om nor t h  to sou t h  a n d  

app r ox i ma t e l y  45 m i l e s f r om e as t  t o  we s t .  Th e dome sh ap e d  

mou n t a i n  ma s s  r i se s  app r ox i ma t e1y·3, 0 0 0  t o  4, 0 0 0  f e e t  abo v e  

t h e  su r r ou n d i n g p l a i ns o f  Sou t h  Dak o t a  a n d  W y om i n g an d 

r e aches a max l mum h e i gh t  o f  7, 242 f e e t  abo v e ·se a 1 e v e  1 a t  

H a r n e y  Pe ak <Fr o l l and 1 978) . 

Nume r ou s  sma l l s t r e ams a n d  c r eek s dr a i n  t h e  B l ack 

H i l l s . The maj o r i t y o f  t hese s t reams f l ow t o  t h e  n or t h  or 

e a s t  <Fr o l l an d  1 978>. The c reek s  t h a t  are of l n t e r�s t f or 

t h i s  p r oJe c t  i n c l u de Rap i d  Creek, and Ba t t . l e  Cr e e k  a l on g  

w i t h  t he i r respec t i ve t r i bu t a r i es. Bo t h  c r e e k s  a r e  
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Figure 1. Th e B l ack H i l ls r e g i o n  o f  we s t e r n  Sou t h  Dak o t a 
a n d  e as t e r n  Wyom i n g <Na t i on a l For e s t  S e r v i c e 
M ap) . Sea 1 e : 1 em = 7 km 

3 



pe � e n n l a l l y  f l ow i n g s t � e ams a n d  t h e l �  dr a i n a ge s a � e  

de s c r i be d  a s  f o l l ows: 

4 

Rapid Creek Drainage <F i gu r e  2> . F l ow i n g  n or t hwa rd , 

Go l d  Ru n C r e e k  J o i n s Cas t l e  Cr e e k  a t  Dee r f i e l d  L a k e . Cas t l e  

Cr e e k  t h e n  f l ows f r om Dee r f i e l d  Lak e i n  a n or t h e a s t e r l y  

d i r e c t i on u n t i l  i t  j o i n s Rap i d  C�eek a t  t h e  t own o f  Myst i c .  

Ir i sh Cr e e k f l ows sou t hwa rd and me e t s  Rap i d  C r e e k  a t  

Roch f or d . G i m l e t  Cr e ek f l ows sou t hwa rd a n d  me e t $ Rap i d 

.C r e e k  app r ox i ma t e l y  f i v e m i l e s e as t  of Roch f or d . Rap i d  

C�e e k  c on t i n u e s  t o  f l ow e as tward and e v e n t u a l l y  p a sse s 

· t h r ou gh Rap i d  C i t y  o n  i t s c ou r se t o  me e t  t h e  Ch e y e n n e  R i v e r  

n o r t h e a s t  o f  Rap i d  C i t y. 

Battle Creek Drainage <F i gu r e  3). Th e Ba t t l e  C r e e k  

dr a i n age i s  l oc a t e d  t o  t h e  sou t h o f  Rap i d  C r e e k  dra i n�ge a n d  

i t  e v e n t u a l l y  f l ows e a s tward ou t on t o  t h e  p l a i n s be f ore 

c on v e r g i n g  w l  t h  the Ch e y e n n e  R i v e r· . P i n e C r e e k , wh l ch h as 

i t s or i g i n  ln t h e  Norbe c k  W i l de r n ess Ar e a , f l ows n or t h e as t  

t o  e n t e �  B a t t l e  Cr e e k  a t  a po i n t app r ox i ma t e l y  f ou r  m i l e s . 

we s t  o f  Ke y s t on e . G r i z z l y  Bear Creek f l ow s  i n  a nor t h e a s t  

d i r e c t i on a n d  e n t e r s  Ba t t l e  C r e e k  n e ar Ke y s t on e . F l ow i n g Ln 

a n or t h e as t  d i r e c t i on i s  Iron Creek wh i ch o r i g i n a t e s near 

the N e e d l e s  an d e n t e r s Ba t t l e  Cr e e k  t h r e e  m i l e s sou t h e a s t  o f  

Ke y s t on e . En t e r i n g f r om t h e  n or t h  i s  Teep e e  Cr e e k  wh i ch 

Jo i n s Ba t t l e  Cr e e k  n e ar Hayward . 



.....,1Cr-" 

Figure 2. Configurat1on of the Rapid Cree�( Drainage Showing the Locations o+ 
Riparian Study' Sites. Scale: 1 em = 1.6 �:m 

en 
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Figure 3. Configuration of the Battle Creek Drainage Showing the Locations of 
�i�•ri•n Study S1t2s . . �c�le: 1 em = .80 km 
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The B l ack Hi l l s  r e gion l s  dra i n ed by man y  o t h e r  s t r e am 

sy s t ems , some o f  which ar e dry during c e r t a i n  t i mes o f  t h e  

year CMc i n t osh 1 949) . 
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LITERATURE REVIEW 

Characteristics of Riparian Areas 

Du e t o  t h e  f ac t  t h a t  r i p ar i an areas c a n  be de sc r i be d  i n  

so many d i f f e r e n t  ways , i t  i s  r a t h e r  d i f f i cu l t t o  p r ov i de a 

n a r r ow de f i n i t i on o f  r i p a r i an hab i t a t  t h a t  w i l l  be 

app l i cab l e  to a l l s i t u a t i on s . I n  a broad s e n se h owe v e r, 

r i p ar i an h ab i t a t  c a n  be c h ar ac t e r i zed as a n y  h ab i t a t t h a t  i s  

r e l a t e d t o  a r i v e r  o r  wa t e r  c ou r se <Webs t e r 1 97 1 > .  

P l a t t s ( 1 9 8 7> a n d  A n de r son < 1 985> de f i n e r i p ar i a n 

hab i t a t s  i n  phys i c a l  t e rms by s t a t i n g t h a t  r i p a r i a n sys t ems 

a r e  t o  i n c l ude t h ose ar e as f oun d be tween t h e  s t r e am e dge and 

the l ower bou n dary of up l a n d  s l opes . Such a de f i n i t i on 

i mp l i e s t h a t  t h e  s i z e, sh ape, and s t ruc ture o f  a r i p a r i a n 

a r e a  i s  dep e n de n t  up on l an dform and c ou l d t h u s  i n c l u de much 

area qu i t e r emo v e d  f r om a st ream or r i v er . 

On e may a l so de f i n e a r i p ar i an e c osys t em o n  t h e  ba s i s 

o f  b i o t i c f ac t o r s. Th e z on e  o f  i n t e rac t i on be twe e n  aqu a t i c  

a n d  t e r r e s t r i a 1 e n v i r onme n t s, for examp 1 e ,  wou· l d a 1 s o  be 

c on s i de r e d  r i p a r i an <Swan son et a l . 1 982> . Th i s  de f i n i t i on 

ack n ow l e dge s  t h e  n o t i on t h a t  r i par i an hab i t a t  c an be def i n e d  

based on t h e  p l an t  c ommu n i t i e s a n d  hydr o l og y . Swan so n  e t  

a l . ( 1 982> ·o f f e r a v e ry s t r i c t def i n i t i on o f  r i p a r i an 

h ab i t a t  by c on f i n i n g r i p a r i an areas t o  t h e  s t r e ams e dge . 

Most e sse n t i a l · t o  de v e l opme n t  of a r i p ar i an h ab i t a t  i s  t h e  
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p r e se n c e  a n d  e f f ec t  o f  f l ow i n g  wa t e r. On e c an de f i n e a 

r i p ar i an a r e a  a s  be i n g any a r e a  in which t h e  pLe s e n c e  o f  

c e r t a i n  p l an t s , an i ma l s ,  a n d  aqu a t i c  spe cie s i s  e i t h e r  

d i r e c t l y  o r  i n d i r e c t ly l i n k e d  t o  s t r e ams w i t h  f l ow i n g  wa t e r  

<Kau f fma n a n d  Kru e ge r  1 984> . 

Ch aLac t e r i s t i c  o f  mos t  r i p ar i an areas is a we l l - de f i n e d 

v e ge t a t i on s t r u c t u r e  w i t h i n  dr i e r su r r ou n d i n gs , c o n s t i t u t i n g 

a m i n or p r opor t i on o f  t o t al l a n d  ar e a; t h ey a r e  mor e  

.p r odu c t i ve t h a n  su r r ou n d i n g  areas , a n d  t h ey p r o v i de a source 

o f  h ab i t a t d i v e r s i t y  f or the l an ds c ap e  <Th oma s  1 979, c f . 

·Kau f f ma n  a n d  Kru e ge r  1 980 > . C l e ar l y , a l l r i p a r i an a r e as 

h a v e  c e r t a i n  c h ar a c t e r i s t i c s i n  common . For t h e  p u rpose of 

t his p ap e r , a n y r e f e r e n c e  to r i par i an h ab i t a t  w i l l  p e r t ain 

to a r e a s  adj ac e n t to a c r e e k . 

Ecology of Riparian Areas 

W i t h i n  t h e  las t  twe n t y  yeaLS sc i e n t i st s  hav e spe n t  a 

gr e a t  de al o f  t i me r e se a r c h i n g t h e  imp or t a.n c e  o f  r i p ar i an 

areas t o  t h e  e co sy s t ems i n  wh i ch t h e y  aLe f ou nd .  In mos t 

mou n ta i n ou s r e g i o n s  o f  t h e  We s t , rip ar i a n a r e a s  con s t i t u t e  

only on e t o  two p e r c e n t o f  t h e  t o t a l  l a n d  ar e a  

<Ande r son 1985>, y e t  t h i s  sma l l l an d  a r e a  is c r u c i a l t o  t h e  

ma i n t e n a n c e  o f  t o t a l  e c osys t ems t h a n k s  t o  t h e  h i gh 

p r odu c tivi t y  a n d  div e r s i t y o f  r i p ar i an h abit a t s. · Pr o t e c t io n  

f r om t h e  high win ds , p r o t e c t i on f r om t emp e r a t u r e  e x t r eme s i n  
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t h e  summe r a n d  w i n t e r , a n d  gr e a t e r wa t e r  a v a i l ab i l i t y  a r e  

maj or f ac t or s  t h a t  make r i p a r i an a r e a s  mor e  p r odu c t i v e a n d  

d i v e r se t h an su r r ou n d i ng l an d  <Swanson e t  a l . 1 982> . 

A v a r i e t y  o f  l i f e  f orms be n e f i t  gr e a t l y  f r om r i p a r i an 

areas . The i mp or t an c e  o f  r i p a r i an a r e a s  t o  f i sh <Sw i f t  a n d  

Me sse r 1 9 7 1 ,  S t uber 1 985>, wa t e r f ow l  <Kan t ru d  1 986>, sma l l 

mamma l s  <Cross 1 985>, an d b i g  game <Skov l i n  1 984> 

popu l a tion s h as be e n  we l l docume n t e d . R i p a r i an v ege t a t i o n 

·suppor t s  w i l d l i f e popu l at i on s  by p r ovidin g f ood , n e s t i n g 

c ov e r , t h e rma l c ov e r, and h i d l n g c ov e r . N o t  on l y  i s  

·r i p ar i a n v e ge t a t i on produ c t i v e f or w i l d l i f e ,  bu t a l so f o r 

c a t t l e .  S k ov l i n  ( 1 984> ma i n t a i n s t h a t  r i p a r i an area c a n  

su ppor t mor e  c a t t l e  per ac r e  t h an an y o t h e r  r an ge t yp e . 

Th e v e ge t a t i on f ound w i t h i n  a r i p a r i an c ommun i t y a l so 

c on t r i bu t e s  t o  ma i n t a i n i n g t h e  qu a l i t y o f  a s t r e am  f l ow i n g  

t h r ou gh i t . Du r i n g t i mes o f  f l ood., r i pa r i an v e ge t a t i on 

s l ows t h e  v e l oc i t y o f  wa t e r , r e du c i n g e r o s i on o f  t h e  s t r e am  

ban k an d a l l ow i n g more wa t e r  t o  soak i nto t h e  so i l <An de r son 

1985, K au f f man and Kr ueger 1 984> . P l a t t s  an d R i n n e  < 1 985 >  

h a v e  obs e r v e d  t h a t  gr ass gr ow i n g a l o n g  a c r e e k  w i l l  ac t u a l l y  

f orm a ma t du r i n g f l ood i ng ,  f or c i ng wa t e r  u p  a n d  o v e r  t h e  

. grass. C ampbe l l  ( 1 970 > h a s  a l so sh own t h a t  a r e duc t i on o r  

remov a l  o f  r i p a r i an v ege t a t i on c an i n c r e as e  t h e  f l ow o f  



wa t e r  i n t o  a s t r e ambed wi t h  t h e  p o t e n tia l r e su l t o f  

in c r e ase d f l oo d  damage . 

1 1  

Not on l y  is riparian ve ge t a tion u se f u l in r e du cing 

e r osion and si l t a t ion in a s t r e am, bu t i t  a l so h e l p s 

s t abi l ize wa t e r  t empe r a t u r e  in sma l l  s t r e ams in p a r t icu l a r .  

Remo v a l o f  s t r e amside v e ge t a t ion expose s a s t r e am t o  dir ec t 

so l a r r adia t io n . I n  some s t r e ams a maximum i n c r e ase o f  1 ao 

F h a s  b e e n  r e c or de d  du e t o  t h e  remova l o f  o ve r h an gi n g  

rip arian v e ge t a t ion <Br own a n d  K r y gie r 1 970 > . Du r i n g  t h e  

win t e r  mon t h s  s t r e amside ve ge t a t ion h e l ps p r o t e c t  f l owin g 

wa t e r s  f r om be c oming t oo co l d  or f r e e z in g . Thu s, 

overh a n ging v e ge t a tion he l p s r e duce e x t r eme f l u c t u a t ions in 

t emp e r a t u r e  t h a t  migh t occur f r om summe r t o  win t e r  <P l a t t . 

a n d  Rin n e  1 985> . The amou n t . o f  borde rin g v e ge t a t i o n  wi l l 

a l so in f l u e n c e  t h e  amou n t  of de ad organic ma t t e r  a s t r eam 

r e ceiv e s, i t s l e v e l o f  primar y p r od�c t ion, a n d  t h e  a c tivit y 

o f  in v e r t ebr a t e s . A l l of t h e se f ac t or s  c ou l d  h a v e  an e f f e c t  

o n  f ish p opu l a t io n s  <Knigh t. a n d  Bo t t or o f f 198 1 > . Swi f t and 

Messe r  < 1 97 1 >  have f ou n d  t h a t  r emova l o f  rip a rian v e ge t a tion 

f r om sma l l s t r e ams redu c e s  t r ou t  p r odu c t io n  a n d  t h a t  

e l e v a t e d  wat e r  t emp e r a t ure s o f  over 77 . 50 F r e su l t i n g  f r om 

v e ge t a t ion r emova l are f a t a l  t o  t r ou t . S t ube r ( 1 985> s t a t e s 

t h a t wh e n  s t r e am ban k vege t a t ion is p r o t e c t e d, t h e r e  is a 
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96 . 5% i n c r e ase in game f i sh popu l a t i on s  i n  some a r e as , w i t h  

a c o r re sp on d i n g r e du c t i on i n  rou gh f i sh popu l a t i on s . 

A n  i mp o r t an t  asp e c t o f  the h i gh p r odu c t i v i t y  o f  

r i p ar i an a r e as i s  i n  i t s i n f l u e n c e  on t h e  amou n t o f  organ i c  

ma t t e r  a s t r e am r e c e i ve s  f r om t h e  borde r i n g ve ge t a t i on .  I t  

h a s  be e n  f ou n d  t h a t  up t o  n i n e t y  p e r c e n t o f  t h e  organ i c  

ma t t e r  n e e de d  t o  suppor t h i gh e l eva t i on s t r e am c ommu n i t i e s 

c ome s f r om adj ac e n t r i p ar i an v e ge t a tion <Cumm i n s an d 

·Sp e n g l e r 1 978, c . f . Kau f fman and Kru e ge r  1 98 4) . Or gan i c  

ma t t e r  e n t e r s  a c r e e k  i n  �h e f orm o f  l e ave s , tw i gs ,  

·b r a n ch e s , l ogs , f ru i t s and bu ds , a l l o f  wh i ch c on t r i bu t e  

e n e r gy t o  sup p o r t i nver t ebra t e  popu l a t i on s  i n  t h e  s t r eam 

e c os y s t em <Kn i gh t  and Bot t or f f  1 98 1 ) .  

Th e imp or t a n c e  o f  r i p a� i a n v e ge t a t i on i n  p r ov i d i n g 

w i l d l i f e h ab i t a t , p r o t ec t i n g s t r e am  bank s  f r om e r os i on and 

s t r e am chan n e l s  f r om s i l t a t i on ,  mode r a t i n g wa t e r  t emp e rature 

i n  c r e e k s , p r ov i d i n g e n e r gy t o  aqu a t i c  e c os y s t ems and f orage 

f or dome s t i c  c a t t l e  and b l .g game anima l s  is d i spr opor t i ona t e  

t o  t h e  r e l a t i ve l y  sma l l l an d  area oc cupie d b y  r i p ar i an p l an t  

c ommu n i t i e s .  H e n c e , t h e  i mp or t an c e  o f  r i p a r i an vege t a tion 

t o  s t r e am. 1 i f e ,  p l an t  1 i f e ,  w i l d l i f e a n d  u l t i ma t e l y  to human 

l i f e  can n o t  be ove r e s t i ma t e d . 
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Black Hills Riparian Vegetation 

The B l a c k  Hi l l s  region has o f ten be e n  de sc ribe d a s  a 

•for e sted i s l a n d  within a gr ass l an d  se au a n d. b e c au se of its 

uniqu e ness , the f l ora has be e n  c l ose l y stu di e d  by a n umbe r 

of r e se arche r s. Note s de sc ribing v e getation char a cteristics 

o f  t h e  B l ac k  Hi l l s  go as far bac k as 1 82 3  whe n  a membe r of 

the J e de d l ah Smi ' p ar t y  brie f l y  de s c ribe d  the p r e se n c e  of a 

·petrifie d f or e st < Fr oi l an d 1978>. 

F r om the ear l y  1 900 �s to more r e c e n t  times s e v e r a l 

sign i f icant wor k s  h a v e  be� n  au thor e d. Haywar d  ( 1 928> 

prese n t s  a n  out l ine o f  p l ant commu nitie s in the B l ac k  Hi l l s  

and l ists o v e r  8 00 species . A more comp r eh e n sive taxonomic 

surve y o f  the B l ac k  Hi l l s  is a l so p r ov ided by Mcintosh 

( 1 949) . Pase a n d  Th l l e n l u� < 1 968) r e p o rte d on the 

gr a ss l an ds of the B l ack Hi l l s  l n  a comp arison be t we e n  gr a z e d  

a n d  u n gr az e d  areas. Th l l e n l u s < 1 97 1 )  a l so p r odu c e d  a 

r e vision of th e r e su l ts dis c l osed by Mcintosh < 1949) . 

The v a l u e  of B l ack Hi- l l s vegetation to d�e r  an d c att l e 

has be e n  inve stigated by Kr anze and Linder < 1 973> whi l e 

Seve r so n  a n d  Thi l eniu s < 1976) have p rovide d a 

c l assific atio n  o f  Qu aking Aspen stan ds. M o r e  r e c e nt l y 

Ho f fman a n d  A l exan der < 1 987> have pub l ish e d  a habitat type 

c l assific ation of veget ation in the B l ack Hi l l s  whi l e Dor n 

Hll�T�. r l C- · .,� 'll · , ,  ... 'r " . •·\.....�...) �· ,., South D2kota !: . .:.J Univ::r:itv 
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< 1 977> pub l ishe d a tax on omic key to the f l or a  of t he B l ack 

Hi l l s . 

De spite the fact that the vegetation of the B l ac k  Hi l l s  

has be e n  we l 1 stu die d ,  few researche r s  have sp e c ific a l l y  

stu die d v e ge t ati o n  withi n the riparian z on e s . H a ywar d  

< 1928> i n  h i s  stu dy o f  the B l ack Hi l l s  f l or a  de s c r ib e s  what 

he refe r s  to as a str eam side stage c on sistin g p r imari l y  of 

Betula a n d  Salix species. The 64 sp e cies l iste d by Haywar d  

as s t re amside a ssoc i ate d are shown in Tab l e 1 which f o l l ows . 
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· Table 1. P l an t  specie s  described by Hayward < 1928> as 
be i ng streamside <r i parian > spec i es .  <Synonyms us i ng 
Hayward's nomenc l ature are i n  parenthesis) 

Tree Species · 

Popu l us angustlfo l i a 
Popu l us acum i nata 
Popu l us de l toides 
Quercus macrocarpa 
U l mus amer i cana 

Frax l nus pennsy l vanica 
Prunus v i rginiana 

Shrub Species 
Be t u l a  occ i denta l l s 
<B . f on t i na l is >  
Sa l ix bebbiana 
Sa l ix scou l eriana 
Sa l ix l asiandra 
C S .  f end I er i ana >  
Sa l ix ex i gua subsp . in terior 
<S . f l u viat i  1 is > 
Sa l ix ba l samifera 
Cornus st o l onifera 
Cornus sericea 
< C • ba i 1 e v i > 
Cory l us rostrata 
Ame l anchier a l nifo l i a  
<A . oreoph i 1 i a >  
Rosa woods i i 
Ribes i nerme 
Rubus pubescens 
<R . americana>  

Herbaceous Species 
Equiset um arvense 
Equise t um l aevigatum 
Potamogeton gram l neus 
<P . h e t erophy l l us > 
Pot amoge ton pect l natus 
Trig l och i n  pa l ustr i s  
A l eopecurus aequa l i s 
G l y ceria striata 
<Pan i cu l aria nervata> 
Scirpus microcarpus 
Carex aurea 
Care x  disperma 
Carex l anuginosa 

Herbaceous <cont.> 
Carex nebraskens i s  
Carex rost rata 
Carex stipata 
Ranuncu l us l on g l rost ris 
<Bat rach l um tri-

chophy 1 1  um > 
Ranuncu l us c ymba l ar i a  
Ca l l i t riche p a l ustris 
Lysimach l a  c i l l ata 
< St e i ronema c i l ia tum > 
Veronica americana 
Lysimachia ci l iata 
Habenaria hyperborea 
< Llmnorchis h yperborea >  
Actaea rubra 
<A . argu t a >  
Ranuncu l us mac ounil  
Heuchera i l chardsonii 
Vicia americana 
Vio l a  canade nsis 
Sanicu l a  mari l andica 
Z l zla aptera 
<Z . cordat a >  
Pyro l a  asarif o l ia 
Meneses unif l ora 
Gen t l ane l l a  amare l l a  
<Gentiana s t r i c t l f l ora > 
Prune l l a vu l gar i s  
St achys pa l ustr i s  
Cast i l l eja su l phurea 
Ga l i um .trif l orum 
Linnaea bore a l i s 
<L . americ ana > 
Ca l amagros t is 

canadensis 
E l eocharis g l aucescens 
Juncus ens l f o l ium 
Juncus saximon t anus 

----�-------------------------------------------------------------



The o t her s l gn l  f i can t wor k· t ha t  de v o t es a t  t en t  i on t o  

� l p arlan v ege t a t i on i s  tha t  of Mc i n t osh < 1 949> . Mc i n t osh 

de scr i bes a s t r e ams i de s t age of p l an t  gr ow t h  as we l l  as a 

se dge -moo r  s t age . Th e sp e c i e s i de n t i f i e d b y  M c i n t osh a r e  

sh own l n  Tab l e  2. 

Table 2. P l an t spec i es descr i bed by Mcin t osh (1949 > 
. 

as st reams i de spec i es <Synonyms u s i ng Mcin tosh's 
nomenc l ature are i n  parenthes i s > 

Tree Species 

Popu l us ba l sam i f era 
<P . t acamahaca) 
Popu l us delt o l de s  
<P. sarge n t l i >  
(subspec i es mono l i fera > 
Popu l us acum l nata l i a 
Popu l us angust i fo l l a  
Sa l i x  amygda l o i des 

Shrubs 
Sa l i x  ex i gua 
<S . i n ter i or >  
Sa l i x  l u t e a  
Sa l i x  bebb i ana 
Sa l i x  pe t i o l ar i s  
Sa l i x  p l an i fo l i a  
Sa l i x  pseudamon t l co l a  

· Sa l i x  scou l er l ana 
Sa l i x  d i sc o l or 
<S. pr l no l de s >  
Sa l i x l as l andra 
<S . f e nd l er i an a > 
Cory l us cornut a  
R l be s  spp. 
Sambucus spp . 
C l emat i s  l i gust i c i fo l i a  
V i t i s  r l par l a  

Herbaceous Species 
Equ i se tum arvense 
Equ i se tum l ae v l gatum 
Ur t l ca d i o i ca 

Herb Species <cont> 

Act ae a  rubra 
Ranuncu l us mac oun i l  
V i c l a  amer i cana 
Ep i l ob l um spp. 
Herac l eum sphondy l i um 
C i cu t a  dougl as l l st a  
Lys l mach i a  c i l l at a  · 

<St e i ronema c i l l a tum >  
Agastache foen i cu l um 
Stachys pa l ust r i s t atum 
Men tha arrens i s  
<Me n tha canade ns i s > 
Eupator i um macu l at um 
Aster n ovae -ang l l ae 
Rudbe ck l a  l ac i n i at a  
Carex nebraskens i sa 
Carex rost rata 
H i mu l us gu t t atus 
Veron i ca amer i cana 
Ech i nocyst i s  l obat a 
Ph l eum prat e n se 
Pha l ar i s  arund i nacea 
G l ycer i a  grand i s  
G l ycer i a  str i at a  
<G. nervata > 

16 
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·Elevation and Riparian Vegetation in the Black Hills 

I n  l ite ratu r e  on riparian v e getation� oc c a sional 

d i scu s sion is made concerning the effe ct of e l e vat i on on the 

dis t ribution of rip arian spe cie s . Haywar d  <1928> in his 

r e se ar ch of p l an t s  i n  the B l ac k  H i l l s d i s t i n guish e s  amon g 

tree a n d  sh rub sp e cies th a t  occ u r  in the u pper and l ower 

l e v e l s  of th e B l ack Hi l l s. Haywa r d  sta t es that fou r 

dominant sh rub sp e c i es exist i n  the upper B l a c k  Hi l ls .  

These species inc l u de Betula occldentalis <B. fontinalis), 

Salix bebbiana, S. scouJeriana and S. laslandra <� 

feDdleriana>. I t  sh ou l d  be n o t ed t h a t  rep or t s of� 

lasiandra f or t he B l ac k H i lls a r e  app aren t l y  i n  error .  

Sin c e  mor e recen t stud i es o f  B l a c k  Hi l l 's w i l lows <Froi l and 

1962> h a v e  not de tected this spe c ies . Oth e r  species 

i n term i xe d  w i t h  the f our domin ants are Salix exiqua 

<in c l u din g  S. fluvlatllis), Cornus stolonifera, <inc l uding 

C. balleyi), Prunus vlrainlana <P. melanocarpa), Corylus 

rostrata, Aroelancbler aJnifolla <in c l u din g Amelanchier 

oreopblla), Rosa woodsli, Ribes lnerme, an d Rubus pubesceos· 

<R. americanus>. At l ower elev ation s  the dom i oant
.

sh rubs 

are rep l ac e d  by t he t rees Populus angustifolia, Populus 

acuminata, a n d  Populus deltoides subspec i es monilifera <� 

sarqentll>. Wi l low species prese n t  a t  l ower e l e v a t ions 

i n c l u de :  Salix bebblana� S.lasiandra <S. fendlerlana), S. 
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p y rifo l ia. <S. bal sami fera>. S. f l uviat i l i s. a n d  S. l utea . 

Hayward/s attributio n  of S. pyr i f ol l a  to th e B l a c k  Hi l l s  is 

app ar e nt l y  based on a miside ntific ation because l ik e� 

l asi andra , th e p l ant has n ot bee n  dete cte d by mor e re c e n t  

stu die s. Oth e r  tr e e s  p r e se n t  at l owe r e l e v ation s  in c l u de 

Quercus macrocarpa. Acer negundo and Ul mus amer i cana which 

Haywa r d  i n dic ate s is e vide n c e  o f  a gr adu a l tr a n sition to 

de cidu ou s for e st as e l e v ation dec l in e s . 

Mcintosh < 1 949> a l so mention s th e v a riati o n s  in p l ant 

c ommu nities with c h a n ges in a l titude in a ver y gen e r a l 

ma n n e r . Accor ding to Mcintosh th ose woody sp e cie s f ou n d  at 

th e high e r  e l ev ation s  inc l u de the paper bi r c h  Betula 

papyr l fera ,  Sali x  bebbi ana. S. peti ol ar i s ,  S. p l an i f ol l a  • . as_ 

pseydomont l col a ,  S. scou l er l qna ,  S. di scol or <S. pr l nol des 

using M cintosh/s n ome n c l atu r e> , and S. )asl andra. <� 

fendl er l ana>, Popu l us tremyl oi des a�d P. ba l sam i fera <� 

tacamahaca) . On th e oth e r  h an d , l ow e l e v atio n  sp e cie s 

inc l u de a va riety of cottonwoods su ch as Popyl ys de l to l des , 

subsp ecies mon l l l fera , <P. sargent i l ) , P. acyml nata. a n d� 

anaust i fol  i a. 

Wi l l ows th at p r e v ai l  at the l ow a l titu de s accordin g to 

Mcintosh are Sa l i x  amygdal ol des , S. ex l aua <S . i nter i -or=>. 

and S. l utea . Neither Haywar d  < 1 928> n or M cin tosh < 1 949) 

des c ribe the distribution s  o f  herbaceou s p l ants r e l ative tb 
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v ar i a t ion l n  e l e v a t i on. I t  l s  i n t e r e s t in g  t o  n o t e  tha t  bo th 

of these obse r v e r s  c ommen ted on the l ux u rian t shrub gr ow t h  

t ha t  occu r r e d  a l o n g  t he B l ack Hi l l s  c r e e k s� oft e n  so de n se 

tha t t he s t r e am i t se l f  was obs t ruc t ed fr om view . 

As o n e  m a y  e xp e c t �  man y  en vironmen t a l fac t or s  o t her 

t han e l e v a t i o n  affe c t  p l an t  growth . Pase a n d  Thi l e niu s  

< 1 968> de s cribe t he addi tion a l  imp or t an ce o f  p recipi t a t ion� 

soi l dep t h , an d soi l paren t ma teria l in de t erm i ning p l an t  

d"ls t ribu t ion . Hoffman <1984> emphas i zes t he r o l e  t h a t  s l op e 

a n d  exp o su r e  c a n  p l a y i n  de termin i n g the t yp e  of vege t a tion 

t ha t  inhabi t s  a c e r t ain area , sayin g t ha t  t h e se t wo fac tors 

may compen sa t e  for any cha nges that oc c u r  i n  e l eva tion , 

mois t u re o r  t emp e r a t u re gr adien t s .  The r e  1 a t  i v e  posit ion .of 

rip arian v e ge t a t i on t o  moving wa t e r  p l a y s  a r o l e  in 

de t e rm i n i n g wh i ch spec i e s wi l l be p r e se n t  a t  a n y  given si t e  

C Hupp an d O s t e r kamp 1985> . Reiche nbache r <1984 )  has shown 

· t ha t  mov i n g  wa t e r  c r e a tes an u n s t ab l e subs t r a t e  for p l an t  

grow th , t hu s  favorin g the growth of aggr e s si v e .co l oniz e r s  

such a s  membe r s  o f  t he Popul us and Sa l i x  gen e r a . 

O t he r r e c e n t s t u dies in the B l ack Hi l l s  have dea l t . wi th 

c l assifyi n g  p l an t  c ommuni ties ac cordin g to hab i t a t  t yp e s . 

I n  c l assify i n g v e ge t a tion by habit a t  t yp e s , t he domin an t 

c l imax ove r s t o ry species is a l ways l is ted a l o n g  wi th one or 

more a ssocia t e d u n de r s t or y species t ha t  have very n a r r ow 
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r equir eme n t s  for gr owth <A l exande r  1 986> . Se v e r so n  a n d  

Thl l e n lu s  < 1 976> i n  a hab i t a t  t ype c l ass i fic a t io n  o f  a sp e n  

s t a n ds , n o t e t ha t  a sp e n  i s  fou n d  p r i mar i l y  o n  n o r t h  fac i n g 

s l op e s  a n d  o n l y  be twe e n  4, 0 0 0  and 7, 0 0 0  fe e t  i n  e l e v a t i on. 

Th e y  a l so l i s t  Sali x  bebbi ana , Cornus stolon i fera , a n d  

Betu l a  occ i dentali s  a s  exis t i n g p r i mar i l y  i n  h i gh e r  

e l e v a t i on s  i n  t he B l ack H i l l s. 

Th i l e nlu s < 1 972> i n  h i s  c l ass i f i c a t i on of de e r  h ab i t at 

1-n t h e  B 1 ack H i  1 1 s de sc ribe s a Pi nus ponderosa/Prunus 

ylrgi n i ana/Ame l anchler al njf olla/Gal i um  tr i f l orum h ab i t a t 

t yp e  i n  wh a t  h e  c on s i de r s  t o  be a sem i - r i p ar i an si t e  a t  a n  

e l e v a t i on o f  520 0 fee t . 

I n  determ i n i n g wh y c e r t a i n  p l a n t s  ex i s t whe r e  t h e y  do 

i t  be c ome s c l e a r  t h a t  one mu s t  n o t  on l y  c o n side r t he effe c t s 

of e l e v a t i on ,  bu t a l so t ak e  i n t o  accoun t t h e  effe c t s  of 

s l op e , exposu r e , p r e c i pit a t ion , wa t e r  tab l e dep t h , so l i 

. t yp e , so i l  depth , t emper a t u r e , d i s t u rban c e  by wa t e r , 

l iv e s t oc k  a n d  man. 



METHODS AND MATER IALS 

Site Selection 

S tudy s i t e s  we r e  se l e c t e d i n  n a tur a l r i p a rian a r e as 

t h a t  we r e  con s i de r e d  to be r e l a t i v e l y f r e e  o f  dis t u rban c e . 

Such d i sturb an c e s  wou l d in c l ude f i r e, mining , gr azing by 

l iv e s t ock, l ogging and r e c r e a tion . Th e s i t e s  s e l e c t e d  

f u l f i l  l e d t h e s e  requ i r eme n t s  an d also suppor t e d  v ege t a t i on 

a t  or n ea r  bio t ic po t e n t i a l  r e l a tive t o  t h e  p r e v ai l ing 

con d i t ion s. F i gur e s  2 a n d  3 show t h e  1 oc a t l on of s t udy 

sit es wit hi n  t h e  Rapid a n d  Ba t t l e  Cr e e k  d r ain ages a n d  

descr i p t i on s  o f  site l oc a t i ons a r e  giv e n  l n  App e n d i x  I .  

2 1  

Study sit e s we r e  posit i on e d  a l ong t h e  c r e e k  c h a n n e l so 

tha t  s amp l e  p l o t s  r a n p a r a l l e l  t o  l a n d  con t ou r s  a n d  not 

ac ross t h em . By l oc a t i ng t h e  p l o t s  a l ong t h e  l an d  con t ou r s , 

t h e  ch an c e  o f  h aving mor e  t h an one p l a n t  commun i t y  t y p e  

wit hin t h e  p l o t w a s  m i n i miz e d  <Daube nmir e  1 959) .  

O r a nge a n d  wh i t e one c e n t i me t e r diame t er s t e e l r ods 

we re p l a c e d  on t h e  nor t h  or e as t  side of e a c h  p l o t on t h e  

cor n e r  c l os e s t  t o  the c r e e k  f or f uture r e f e r e n c e. A s  man y 

u n dis t urbed p l an t  commun i t y t yp e s  as possib l e  we r e  samp l e d 

a l ong e ac h  c r e ek . 
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Vege t a t ion Samp l ing 

Samp l e  p l o t sizes were 6 . 7 X 30 . 3
. 

m or 20 0 m2 in a rea . 

Some p l o t s  were o f  dif f eren t dimen sion s t o  assure t he 

homogene i t y o f  t h e  vege t a t i on w i t hin t he p l o t whi l e  t he 20 0 

m2 area o f  t he p l o t rema i ned con s t a n t .  Daubenm i re ( 1 959) 

s t a t ed t h a t  qu a n t i t a t ive da t a  on t he plan t c an op y  cover age 

by species is mu ch more use f u l in research t h a n  t h e  mere 
I 

l is t i ng o f  p l a n t  species a n d  t h eir respec tive b asal areas . 

Canop y cover age is desc ribed as t he a rea o f  grou n d  upon 

which a p l an t  exer t s  i t s  in f luen ce <Daubenmire 1 959) . 

For t he p u rpose o f  determining cover v a l ues for 

species in a p lo t ,  Daubenmire mic rop l o t s  of 20 b y  50 em were 

p l aced a l on g  two t r an sec t s  w i t hin t he s amp l e  p l o t .  The 50 

mic rop l ot s  were placed perpen dicu l ar t o  t he t r a n sec t lines 

towar d  t he mid l ine o f  t he plo t and read at one me t er 

in t er v als . This met hod was emp l oyed du ring t he summer o f  

1 986 . Du ring t he summer of 1 987 , ca nop y  cover age by species 

was e s t ima t ed over t he en t i re·p l o t are� a s  opposed t o  u sing 

comb i ned resu l t s of Daubenmire mic rop l o t s . Some a c c�r a c y  in 

de termining c an op y  cover age could be los t  b y  t h i s  me t hod bu t 

t he number o f  si t es su r veyed was in c reased . S t u dies o f  

p reviou s  resear ch revea l ed t h a t  when c a nop y cover age is 

es t ima t ed f or an en t ire p l o t ,  as opposed t o  reading a n d  

t a l lying resu l t s f rom microp l o t s , t he resu l t s are s t i l l 



w i t hin 10 p e rce n t  o f  t h e  Daubenmir e m l crop l o t me t hod 

<Dr y n e s s  1 974 , P f i s t e r  an d Ar no 1 980). 

Cove r c l asses we r e  re l at i ve l y  l arge t o  a i d  t h e  

r e search e r  i n  e s t i ma ting canopy cove r age accura t e l y 

<Daube nmir e 1959> . Cove r c l asse s use d are l is t e d on Table 

3 .  Accur acy s tan da r ds f or canop y  e s t ima tion we r e  ± on e 

cove r class .  The midpoin t  va l ue s  o f  t h e  cover c l ase s were 
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ul tima tle y a s sign e d  t o  e ach spec i es for t h e  pur pose o f  da t a  

analy s i s . 

Table. 3. P l an t canopy coverage classes 
---------�--------------------------------------------------------------

Code % Canopy Coverage Midpoint 
------------------------------------------------------------------------

1 1  . 1  < 1 %  . 5  

1 2  1 < 5% 3% 
1 5 < 1 5% 1 0% 
2 1 5  < 25% 20% 

3 25 < 35% 30% 
4 35 < 45% 40% 

5 45 < 55% 50% 

6 55 < 65% 60% 

7 65 < 75% 70% 

8 75 < 85% 80% 

9 85 < 95% 90% 
--------------------------------------------------------------�---------

P l a n t s  samp l e d i n  each p l ot we r e  divide d in t o  f .our 

ca t egorie s: 

1 )  t r e e s, 2). sh rubs , subsh �ubs and wood vin e s  3) 

graminoids, an d 4) £orbs . Re ason ab l e  a t t emp t s  we r e  made to 

i de n t i f y a l l p l an t  specie s in a plo t . Those specie s not 

i de n t if iable by t h e  r e search e r  we re s t i l l r ecor de d , 
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c o l l e c ted� t agged� and numb e red and l a t e r  r e f e r r ed to p l an t  

tax on omis t s  f o r ide n t i f ica tion . P l an t  sp e cie s we r e  r e c or de d  

on t he dat a  sh e e t  using t h e  f ir s t  t h r e e  l e t t e r s  o f  t h e  genus 

name and sp e ci f ic epi t h e t . 

Addi t iona l dat a  c o l l e c t ed a t  each sit e in c l ude d 

c l assi f ica t ion o f  t he p l an t  c ommuni t y� soi l s e rie s� 

e l e va t ion� t he s l op e  asp e c t  o f  each p l o t r e c or ded in 

degr e e s, an d t h e  drainage area each si t e  was l ocat e d  in . 

Th e se v ariab l es we r e  r e corded f or t h e  purp ose o f  de t e rmining 
-

t h eir e f f e c t s  on p l an t  sp e cie s an d c ommuni tie s dis t ribu t i on 

wit hin t h e  drainage s .  

Data Analysis 

I nitia l l y � t h e  av e rage p e r ce n t  co v e r  o f  each sp e cie s 

was de t e rmined o vera l l samp l e  sit e s  in each drainage . I n  

addition , t h e  f r e que n c y  o f  each spe cie s was ca l cu l a t e d f or 

each drainage . This in f orma t ion was use d t o  de t e rmin e  which 

p l an t  sp e cie s we r e  f r e quen t e n ough among p l o t s  to be 

subje c t e d t o  s t a t is t ica l ana l y sis . To de t ermine t h e  

di f f er e n c e s  in can op y c o v e rage by sp e cie s t h a t  oc cur r e d  

be twe e n  t h e  Rapid Cr e e k  an d Bat t l e  Cre e k  drainage s� an 

ana l y sis of c ovarian c e  t e s t was conduc t e d separa t e l y  f or 

each species t ha t  oc cur r e d  on 9 or mor e  sit e s excep t f or 

Pteridium aquilinum which oc cur r e d  in on l y  6 si t e s  bu t had 

high·canop y c o v e rage va l ue s . The ana l y sis o f  c ovarian c e  



t e s t  was organ i z ed so t hat t h e  dra i nage <Rap i d  Cre e k  v s  

Bat tle Cre e k> re pre sen t e d  t h e  i n dep e n de n t  var i ab l e .  Th e 

de p e nde n t  v ar i able was c anopy cover an d e le va t i on was t h e  

covarian t .  
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By u s i n g  ana l y s i s  of covar i an c e  an d assign i ng ele vation 

as t h e covar i an t , o n e  may de t e c t  d i f f ere n c e s  i n  sp e ci e s  

ca nopy cov er due t o  dra i nage whi l e adj u s t i ng f or eleva t ional 

d i f f ere n c e s . In t his t e s t  t h e  e f f e c t  o f  ele va t ion on t h e  

p l an t  canopy coverage i s  adj u s t e d  t o  a common e l e va t i on .  

The ana l y sis o f  covar i an c e  t e s t  cou l d  also show which 

spe c i e s h a v e  canop y  cov erage t ha t  i s  i n f l u e n c e d  by . 

ele vat i on .  In de t erm i n i ng wh i ch va l ue s  <adjus t e d  or 

u nadj us t e d> were u s e d  f or dra i nage f rom t h e  ana l y sis o f  

covar i an c e t e s t  t h e  f o l l owing i . f / t h e n  s t a t eme n t s  were 

app l i e d: i f  t h e  e l e va t ion value f or sp e c1e s was not 

s i gn i f i can t t h e n  the u nadjus t e d  valu e.was use d; i f  t h e  

e l eva tion w a s  s i gn i f i can t t h e  adJus t e d  valu e was u se d . 

For t h e  p urpose o f  det erm i n i ng pat t ern s t hat may ex i s t 

i n  t h e  p l an t  an d s i t e dat a  a de tre n de d  corre spon de n ce 

a na l y s i s us i ng Corn e l l  Un i v ers i t y/s DECORANA program was 

emp l oy e d  <H i l l  1 979) . Th e de t rende d  corre spon de n ce ana l y sis 

program i s  a var i a t i on of reciproca l av erag i ng t ha t  i s  · 

u se f u l f or c l ar i f ying pat t ern s that may ex i s t i n  commu n i ty 

dat a  bu t are not read i l y  appare n t  <Gau ch 1 982) . Score s are 
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ge n e r a t e d  b y  inpu t t ing c a nop y cov e r age v a l ue s  b y  si t e  f o r  

a l l sp e cie s . Th e f our ax e s  t h a t  resu l t f rom t h e  DECORANA 

p rogr am r e p r e se n t  s t a n dard de via tions in we i gh t ed p l an t  

canopy cov e r age v a l ue f or t h e  sp e cie s da t a  a v e r aged ac ross 

sit e s� and s t a n da r d  de v ia t ion s of weigh t e d  p l a n t  cov e r age 

f or t h e  s i t e  da t a  a v e r aged ac ross sp e cie s . Wi t h  t h i s  me t hod 

of ordin a t ion� axis 1 is t ru l y in dep e n de n t o f  axe s 2� 3, a n d  

4 .  Ax e s  2 ,  3 ,  an d 4 may o r  may not b e  r e l a t e d t o  on e 

a no t h e r  <H i l l  & Gauch ) . Ac cor ding t o  Gauch < 1 982>, t h e  
-

v ariab l e s t h a t  t h e  ax e s  r e p r e se n t  are op e n  t o  in t e r p r e t a t i on 

based on t h e  p a t t e r n s  t h a t  r e su l t on c e  t h e  or din a t i on h as 

be en comp l e t e d .  Thus, t h e  i n t e rp r e t a t i on .o f  t h e  r e su l t ing 

grap h s i s  subje c t ive and may be ope n  to v arious 

con c l usion s .  
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RESULTS 

Canopy Coverage of MaJor Speci es wi th Respect t o  Drai nage 

System and El evat i on 
t;JO.Y 

A t o t al o f  23 1 plan t sp e cie s � obse r v e d  w i t h i n t h e  

4 4  sele c t e d s i t e s  <App e n dix 3> . O f  t h e  23 1 plan t s  obse r v e d , 

59 sp e c i es we r e  subje c t e d t o  the analysis o f  c ovar i an c e  

t e s t . Th e t e s t  was ap plied t o  t h e  cov e r  v a l u e s  o f  all 59 
I 

sp e cies <Ap p e n dix 3> . Of t h e  59 sp e c i es t e s t e d , 1 2  sp ec i es 

sh owed a s i gni f ican t d i f f e r e nce i n  can op y  c o v e r age be twe e n  

t h e  Rap i d  C r e e k  an d Ba t tle Creek drainage <Table 4). 

N ome n clat u r e  o f  plan t s  i n  t h i s  s t u dy f ol l ows t h e  Great 

Pla i n s Flora Associat ion < 1 986) . 

Table 4. Ana l ys i s of covar i ance t est f or 1 5  p l an t  spec i es w i th a 
s i gn i f i cant d i f f erence i n  canopy coverage be tween Rapid 
Creek and Bat t l e  Creek and/or w i th change s  i n  e l e va t i on .  

<Nomenc l ature of p l an t s  fol l ows the Great P l a i ns F l ora 
Assoc i at i on 1986) 

d .  f .  F 
Spec i es 

Sources of 
Var i at i on d .  f .  F Adjusted Adjusted S l ope 

------------------------------------------------------------------------

Betula Treatme n t :  
Q���d�nt�ll� Dra i nage 1 4.85** 1 7.86** 

E l evat i on 1 1 0.40*** -.02 

Error 1 5 1 5  

Cgrnus Treatme n t :  
��QlQn lf�r� Dra i nage 1 3.1 8** 1 2.69 

E l evat i on 1 .02 

Error 23 2 
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Tab l e  4. con t inued 
--------------- ---------------------------------------------------------

Sources of d .  f .  F 
Species Var i at ion d .  f .  F Adj usted Adjusted S l ope 
------------------------------------------------------------------------

CQt�1lMI� Treatme n t :  
'Q[DYt� Drainage 1 5.59** 1 9.45** 

E l evat i on 1 3.86* -.04 

Err or 1 0  1 0  

Gal1wn Treatmen t :  
trif1Qt:Ym Drainage 1 2.26 1 1 .45 

E l evat i on 1 3.28* -.001 

Error 26 26 

MQnarda- Treatment:  
fi�tlMI)Q�g Drainage 1 8. 1 0** 1 6.22** +. 004 

E l e vat i on 1 4.4 1 

Error 6- 6 

Latb�ru� Treatment:  
Q�brgl�Y'�� Dra i nage 1 

E l evat i on 1 4. 1 1  4 . 1 1 * -.0004 

Error 9 9 

Qr�ZQQ�i� Treatmen t: 
��Q�t:lfgllQ Dra i nage 1 4.29* 1 3.79* 

E l �vat i on 1 . 20 

Error 9 9 

fbl�wn Treatment:  
Qt:�t�n�� Dra i nage 1 1 .4 1  1 5.84** 

E l e vation 1 4.48* 1 4.48* -.01 

Error 9 9 

f.QQ Treatme n t :  
Qt:gt�n�l� Dra i nage 1 5.57** 1 4.0 1 *  

E l evat i on 1 1 . 1 6  

Error 34 34 

fQQYIY� Treatment:  
tr�my l gld�� Dra i nage 1 4.48* 1 5.7 1 ** 

E l evat i on 1 1 .  75 

Error 1 1  1 1  



Tab l e  4. c on t inued 

Spec i es 

Prunus 
vlrglnlana 

Pteridium 
aaui 1 inurn 

Smllacina 
stellata 

Sources of 
Var i at i on 

Treatment:  
Dra i nage 
E l evat i on 
Error 

Treatment: 
Dra i nage 
E l evation 
Error 

Treatment: 
Drainage 
E l evation 
Error 

Sympborlcarpos Treatment: 
occidentalis Drainage 

Vi cia 
americana 

E l evat i on 
Error 

Treatment: 
Drainage 
E l evat i on 
Error 

* = p < . 1 0  

d .  f .  

1 

1 

1 5  

1 

1 

1 

1 

1 -

27 

1 

1 

24 

1 

1 

24 

F 

3.85* 

1 .99 

3195.07** 

.04 

. 1 8 

7.22** 

3 . 78* 

. 14 

1 .  79 

1 . 39 

** = p < . 05 

d .  f .  
Adjusted 

1 

15 

1 

1 

27 

1 

24 

1 

24 

F 
Adj usted 

3 . 37* 

1 52 1 . 6 6** 

.3 1 

7.22** 

2 . 94* 

*** = p < .01 
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S l ope 

-.001 

Se v en spe c i e s sh ow a s i gn i f i c ant Cp= . 0 5) d i f f e r e nce i n  

c a n op y  c o v e r age b e twe e n  t h e  Rap i d  c r e ek an d Ba t t l e  ·cr e e k  

dr a i n age s <Tab l e  4) . F i ve o t h e r sp e c i e s sh owed a 

s i gn i f i c an t <p=. 1 0 ) d i f f e r e n c e in p l an t c a n op y  c o v e r age 

be twe e n  t h e  t wo dr a i n age s . 

Canop y c o v e r a ge s  o f  t h e  1 2  spe c i e s sh ow i n g  s i gn i f i can t 

d i f f e r enc e s  be twe en t h e  two dr a i n age a r e a s  a r e  c omp a r e d  i n  



Tab l e 5 .  Those sp ecie s  exhib i t in g  sign ific a n t l y  <p <. 0 5> 
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gr e a t e r  c an op y  c ov e r a ge i n  Rapid Cre e k  v e r su s  Ba t t l e  C r e ek 

i n c l uded Betula occidentalis, Monarda fistulosa, Phleum 

pratense, Poa p r a t e n s l s ,  Popylus tremuloides, a n d  Pterldium 

agyilinum. Spe c i e s mor e c ommon <p <. 1 0>in R apid Cr e e k  a r e  

Cornys stolonifera, Oryzopsis asperifolla, Prunus 

virqiniana, Svmpboricarpos occl dentall s an d Vl cia 

americanas. On l y  on e spe cies h ad a s i gn i f i c an t l y ' 

(p < . 05) gr e a t e r  c a n op y  c o v e r age in Ba t t l e  Cre e k  t han in 

Rap i d  C r e e k; i t  i s  Corylys-cornuta. Acer negundo occu r r e d  

on l y  in t he Rap i d  Cr e e k  dra i n age 6 t imes w i t h a me an c an op y  

c ov e r a ge of 1 1 %. 

Table 5. Observed and l east square means (adj uste d >  of 
p l ant  canopy coverage for 1 2  spe c i es showi ng 
s i gn i fican t dif f erences i n  canopy coverage be tween 

· Spec i es 

Rap i d  Creek and Bat t l e  Creek 
· 

Rapid Creek 
Actual AdJusted 

Means 
Bat t l e  Creek 

actual AdJusted 
------------------------------------------------------------------------

Betula occidentalls 
Corylus cornuta 
Coroys stolonifera 
Mooarda flstulosa 
Oryzopsis asperifolia 
Phleum pratense 

· 

Poa pratensls 
Populus tremuloides 
Prynys ylrginiana 
Pterldlum agullinum 
Sympborlcarpos occidentalls 
Vlcia americana 

25.4 

1.8 

7.0 

5.3 

6.2 

4.4 

1 8.7 

8.3 

7.9 

80.0 

1 2.1 

1 .0 

27.8 

- 1 7. 1  

7.0 

4.8 

6. 1 

12.2. 

18.·0 

1 1 .4 

7.7 

79.9 

1 1 .8 

1.1 

1 .8 

37.3 

2.9 

.50 

1. 9 

1. 1 

5.7 

2. 1 

2.4 

1.5 

2�5 

.63 

- 2.9 

43.0 

3.0 

0.62 

2.0 

4.5 

6.6 

.0. 78 

2.6 . 

1.6 

2.8 

0.53 

---------------------------------------------- ------- -- -- ----------- --- -
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Of 59 p l ant sp e c i e s subj e c t e d t o  t h e  a n a l y sis of 

c ov arian c e  t e st ,  seve n spe c i es displa y e d  s i gn i f i cant 

chan ge s  i n  c a n op y  c ove r age du e t oo e l evatio n . Two sp e c i e s ,  

<Tab l e 4>, Betula occidentalls a n d  Smilacina stellata,in 

h a v e  sign i f i c ant (p <.05> d i ffer e nces i n  c an op y  c ove r age 

wi t h  change s  in e l evat i on .  Spe c i e s sh owin g signif i c ant 

(p <.10> d i ffe r e n c e s  i n  c a n op y  c ove rage in r e l a t i on t o  

e l evation i n c l u de Corvlus cornuta, Gallurn triflorym, 

Lathvrus ocbroleycus, Monarda fistulosa, a n d  Phleum 

pratense. 

Th e e l evatio n a l r an ges of each specie s a s  t h e y  oc cu r r e d  

in t h e  Rap i d  Cr e e k  a n d  Batt l e Cr e e k  dr ain a ge s  are shown i n · 

Appe ndix 1. Refe r e n c e  to t h e - s l op e va l u e i n  th e e l e v at i on 

c o l umn i n  T ab l e 4 i n dicate s th e ch ange in s l op e  p e r  u n i t  

ch an ge i n  e l e v ation. Ne gative s l op e s  in d i c a t e  t h at c a n opy 

c ove r de c r e ase s as e l evat i on i n c r e ase s wh i l e  p os i t i v e s l op e s  

in d i cate t h at c a n opy c ove r inc reases w i th in c r easing 

e l e v a t i on .  Betula occidentalis a n d  Smilacina stellata both 

bad s l opes be l ow 0. Amon g th e other spec i e s sh owin g  a 

sign i ficant (p <.10> diffe r e n c e  i n  can opy c ov e r age w i t h 

c h a n ge s  l n  e l eva t ion , two h ave s l op e  va l ues above 0. They 

inc l u de Lathyrus 0cbroleucus and Monarda fist.ulosa . . Th ree 

sp e c i e s w i th a sign i f i cant <p <.10> change in c an op y  



c o v e r a ge havi n g  s l op e  v a l ues be l ow 0 in c l u de Coryl us 

cornuta , Gal lym tr l f l orum , and Ph l eym  pratense . 
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De t r e n de d  c o r r e sponde n c e  an a l y sis is a form of 

o r di n a t io n  t ha t  r e v e a l s subt l e  p a t t e r ns t ha t  may oc c u r  in 

e c o l o gic a l  da t a  < Gau ch 1 980> . The ou t pu t  of de t r e n de d  

c or r e sp o n de n c e  a n a l y sis i s  p l o t t ed o n  fou r axe s , e�ch 

r ep r e se n t in g  s t a n dard de via tio n s  of , in t his c ase , p l an t  

c a nop y c o v e r a ge me an s . Two app l ic a t io n s  of de t r e n de d  

cor r e sp o n de n c e  an a l y sis are possib l e .  On e a l l ows t h e  

r e s e a r che r t o  ana l y z e  t h e  p l an t  c a n op y  c o v e r a ge of a l l 

sp e cie s ave r age d ac ross si t e s; t h e  o t he r  an a l y z e s t h e  si t e  

av e r age d a c r oss spe cie s . According t o  Hi l l an d Gau ch < 1 982) 

t h e  v a riab l e  assi· gn e d  t o  e ach axis i s  subj e c t i v e  and base d 

on t he r e se a r che r / s  k n ow l edge of t he da t a. By p l o t tin g 

v a l u e s  a l o n g  axis 1 again s t  the o t he r axe s s e qu e n tia l l y  on e 

c a n  hop e  t o  s e e  a meaningfu l p a t t e r n  de v e l op .  Figu r e  4 

r e p r e se n t s  axis 1 o f  samp l e · scor e s  < by si t e> p l o t t e d again s t  

axis 2 . As t e risk s represe n t  Rapid C r e e k  si t e s  whi l e 

diam o n ds r e p r e se n t  Ba t t l e  C r e e k  si t e s . 

Th e v a l u e s  f or si t e s l oc a t e d  in t h e Ba t t l e  Cr e e k  

dr ain age t e n d  t o  c l ust e r  t o  t h e  l e f t  o f  t h e  gr aph whi l e  th e 

si t e s  l oc a t e d in t h e  Rapid C r e e k  dr ain age a r e  wide l y  

disp e r se d  ge n e r a l l y  to the righ t o f  t h e  gr aph . 
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Co l l e c t iv e l y ,  a l l the sit es t e n d  t o  f orm a ban d t h a t  f l ows 

f r om l e f t  t o  righ t whi l e t u r n i ng downwa r d . The a r r angeme n t  

o f  t h e  sit e s  may n o t  b e  v e r y  r e v e a l ing . Howev e r , wh e n  each 

si t e  i s  l ab e l e d according to sp e ci f ic ch a r a c t e ris t i c s ,  mo re 

meaning f u l p a t t e r n s  t e n d  to de v e l op .  

F i gur e 5 is ide n tic a l t o  Figure 4 ex c e p t t h a t  t h e  s i t e s  

are l abele d ac c or ding t o  t h e  t y p e  o f  plan t c ommu ni t y t h a t  

was f oun d o n  e ach si t e .  I t  can be se e n  t h a t  t h o se s i t e s 

h a ving o l de r  mo r e  e s t ab l ish e d  p l an t  commun i t i es ,  domin a t e d  

b y  con i f e r ou s or de ciduous t r e e s, c l us t e r t o  t h e  le f t  o f  the 

gr aph while the mo r e  op e n  sit e s  c on sist ing of eco l ogica l l y 

y ounger p l an t  c ommuni ties a r e  disp e r s e d  t owa r d  t h e  p e r i pher y 

of t h e  graph . Th e r e  doe s  n o t  appear t o  be a s  mu ch 

clus t e ring a l ong axis 2 .  Gau ch < 1 982) s t a ted t h a t  i n  some 

c a se s  axis 2 may be a p roduc t o f  " n oise . " Th e p l an t  

commun i t i e s  wh e n  viewe d f r om the t op t o  the bo t t om o f  axis 2 · 

do sh ow a t e n de n c y  t o  arr ange th emse l v e s  a l ong· a moi s t u r e  

gr adie n t , wi t h  mor e  x e ric communi t y  t yp e s  a t  t h e  t op a n d  

more me sic t yp e s  a t  t h e  bo t t om .  
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Figu r e  6 r e p r e se n t s  axis 1 of the p l an t  sp e c i es c an op y  

c o v e r age sc o r e s  p l ot t ed again s t  axis 2. Gau c h  < 1 982> 

r e c omme n ds l ook i n g at the e x t r eme s of t h e  o r d i n a tion t o  

de t e rmin e  wh i ch p a t t e r n s  may exist .  Sa l ix bebb l ana , Sa l i x 

ex i gua , Betu l a  occ i dental i s ,  a n d  Egu i setum arvense , wh i ch 

a l l fav or we t habi t a t s , are l oc a t e d  o n  t h e  far righ t of ax i s  

1 wh e r e as t h e  far l eft of t h e  or d i n a t ion i n c l u de s  sp e c i e s 

ch a r ac t e ri s t i c  of dr i e r up l and s i t e s  such a s  Quercus 

macrocarpa , Li nnaea boreal i s , a n d  P i nus ponderosa . 

A t  t h e  t op of F i gu r e  6 a l on g  ax i s  2 are such sh ade 

t o l e r a n t sp e cies as Pter idium agu i l l num ,  Aral i a  nudl cau l l s ,  

a n d  Smi l ac i na ste l l ata . Th e b o t t om of t h e  or d i n a t i on 

in c l u de s  Sa l i x  ex iqua , S .  bebb i ana , Poa pal ustr i s , a n d  

Muh l enberqi a racemosa , spe c i e s assoc i a t e d w i t h  mor e  op e n  

e n vir onme n t s. Labe l i ng s t udy s i t e s  ac cord i n g t o  o t h e r  

v a riab l e s su ch a s  e l e v a t i on ,  asp e c t , . o r  so i l s e r i e s p r odu c e d  

n o  de t e c t ab l e  p a t t e r n s  i n  t h e  or d i n a t i on .  An a l y si s  o f  t h e  

da t a  b y  Pe a r son Cor re l a t i on Coeffic i e n t s  has sh own t h a t  

e l e v a t ion i s  a v e r y  we ak fac t or i' n  de t e rm i n i n g t h e  

d i s t ribu t i on of p l an t  spe c i es <Pe ar son Cor r e l a t ion 

Coeffic i en t = . 22 N = 44> .  

I 
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SUMMARY AND CONCLUSIQNS 

Tab l e 4 r e v e als t h a t  only on e plant sp e c i e s h ad gre a t e r  

c a n op y  cover a ge i n  t h e  Ba t t le Creek dr a i n a ge t h a n  i n  t h e  

Rap i d  Cr e e k  dr a i n a ge . Cory l us cornuta h ad s i gn i f i c a n t ly 

<p z . 0 5) mor e  c an op y  c ov e r age i n  Bat tle Cr e e k  t h an R ap i d  

Cr e e k . All o t h e r  sp e c i e s l i s t e d  i n  Table 4 h ad g r e a t e r  

c a n op y  c ov e r age v alu e s  i n  t h e  Rap i d  Creek dr a i n a g e . The 

f a c t  t h a t  Corylus cornuta i s  more common i n  B a t t l e  C r e e k  

t h an Rap i d  Cr e e k  ma y r e f le c t t opogr aph i c  d i f f e r e n c e s  b e t we e n  

t h e  dra i n age s y s t ems . B a t t le Creek ge n e r al J y  h as a n ar r ow, 

s t e e p l y  bou n de d  r i p a r i an z on e  wh er eas t h e  Rap i d  C r e e k  

dr a i n age was mor e  w i de a n d  op e n . A sh a de t ole r an t spe c i e s 

such a� Cory l us cornuta m a y  h a v e  been f av or e d  l n  t h e  B a t t l e  

C r e e k  dr a i nage. Base d on t h e se r e sult s  i t  app e a r s  t h a t  t h e  

d i f f e r e n c e s  t h a t  oc cu r i n  plan t canopy cov e r a ge v alu e s  

be twe e n  t h e  two dr a i n a ge a r e as may be pr i ma r i l y t h e  r e su l t 

o f  t h e ph y s i c al d i f f e r e n c e s  be twe e n  t he two d r a i n a ge s .  

Th e analy s i s o f  c o v a r i an c e  t e st f or e l e v a t i on i n d i c a t e d  

t h ose p l an t  sp e c i e s wh ose c a n op y  coverage c hange d 

s i gn i f i c a n t l y  C p  < . 1 0) a l o n g  t h e  e l evat i on gr a d i e n t . O n e  

m i gh t  exp e c t  t h a t  ele v a t i on - dep e n dent sp·e c i e s su c h  a s  

Quercus macrocarpa o r  Pi cea g l auca would sh ow a s i gn i f i can t 

. <p < . 1 0 > ch a n ge i n  c a n op y  c o v e r age w i t h  ch a nge s i n  · 

e l e v a t i on. Wh i l e i t  i s  we l l  k n own th a t  Quercus macrocarpa 
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occup i e s low e le va t i on s  an d Pi cea gl auca r e s i de s  a t  h i gh 

ele v a t io n s, t h e  canopy c ov e rage o f  t h e se spe c i e s appar e n t l y  

exh i b i t s l i t t le var i a t i on wit h i n  t h e  r e l a t i v e l y  nar r ow 

ran ges o f  ele v a t ion i n  wh i ch they oc cur . 

Th e seven p l an t  specie s  that sh ow s i gni f ican t chan ge s  

i n  c a n op y  c over wi t h  change s  i n  e l evat i on occu r r e d  i n  f a i rly 

b r oad e l e v a t ion a l ranges f r om 1 2 1 2- 1 8 1 8  me t er s . Haywar d 

( 1 928 ) des c ribes Betu l a  occ l dental i s  and Cory l us cornuta as 

h i gh eleva t i on spec i es .  Gal ium tr l f l orum , Lathyrus 

ochro l eucus , Monarda f l stu l osa , Ph l eum pratense and 

�ml l ac l na ste l l ata are desc ribed by Van Brugge n < 1 976) as 

spec i e s t ha t  occur t h r ough ou t man y areas of we s t e r n  Sou t h  

Dak o ta .  The da ta may sugges t t h a t  t h ese seven specie s  are 

high l y  adap table p l an t s  t h a t  can sur vive i n  a var i e t y  o f  

e l eva t i on s  bu t at ta i n  grea t e s t  deve l opme n t  o n l y  w i t h i n  a 

par t i cu l ar range o f  e l evat i on .  Al l plan t sp e c i e s occur red 

i n  muc h  b r oade r elevat i on al ranges i n  Rap i d  Cree k t han l n  

Ba t t le C r e e k  <Appen d i x  I I > an d th i s  pr obably · re f � ec t s  t h e  

br oader ele vat i o na l r ange o f  s i tes samp l e d a l o n g  Rapid 

Creek . 

Detrended Correspondence Ana l ysi s Of Vegetat i on Data 

I t  was h oped t ha t  by su bmit t i ng t he can oy c overage da t a  

. t o  de t re n ded c orresp onden ce an a l ys i s, samp l e  s i t es an d p l an t  

spec ies wou l d  show dist ribu tion in accorda n ce wit h  some 
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obviou s v a riab l e  su ch as e l e v a tio n . I t  is clear t h a t  i n  t h e 

B l a c k  Hi l l s  t h e r e  are man y e c o l ogic a l f ac t or s  o t h e r  t h an 

e l e v a t ion t h a t  a f f e c t  p l an t  gr ow t h  and c a n op y  c o v e r age . 

Figure 5 sh ows t h a t  t h e  s t u dy si t es t e n de d  t o  c l u s t e r  base d 

on t h e  t yp e  o f  p l an t  c ommu nit y f ou n d  wit hin e a c h  s t u dy si t e . 

I t  appears t h a t  t h ose s i t e s  h avin g a more c l os e d  c a n op y  an d 

we t t er c o n di t ion s exis t ed mor e  f r e que n t l y  in B a t t le Cr e e k  

t h an i n  Rap i d  Cr e e k . Th e f ac t  t h a t  t h e  s i t e s  a r r a n ge 

t h emse l v e s  in t his ma n n e r  was l ik e l y  a re f l e c t io n  o f  

t op ogr aph i c  di f f e r e n c e s  be twe e n  t h e  two dr ain a ge s . S i n c e  

t h e  variab l e s r e p r e se n t e d  b y  t h e  a x e s  are ope n  t o  

l n t e rpre t a i on, it is r e asonab l e  t o  assign a r e l a t i v e me asu r e  

o f  overst or y c a n op y  < l i gh t  a v ai l abi l i t y) t o  ax i s  1 wh i l e 

axis 2 may r e p r e se n t  a mois t u r e  gr adie n t . 

Figu r e  6 ,  in which ordin a t ion is do� e b y  spe cie s, 

r e v e a l s  t h a t  t h e r e a r e  o t h e r  e n v l ron�e n t a l f ac t or s  more 

imp o r t a n t  t h a n  e l e v a t ion i n f l u e n c i n g p l an t  gr ow t h  a n d  

dis t ributio n . I n s t e a d  the sp e cie s app ear t o  b e  �r r a nge d 

a c c o r ding t o  l i gh t a n d  wa t e r  a v ai l abi l i t y .  Axis 1 o f  Figu r e  

4 c ou l d rep r e se n t  a mois ture gr ad i e n t  whi l e ax i s  2 c ou l d . 

r e p r e se n t  l igh t a v ai l abi l it y  as de term i n e d  b y  o v e r s t or y  

c a n opy cove rge . 
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RECOMMENDAT I ONS FOR FURTHER STUDY 

As i n  many scie n t ific endeav or s , the r e su l t s of t his 

s t u dy have � a l s e d  mor e  qu e s t ions t ha n  answe r s. A l t hou gh 

the se r e c omme n da t i on s  do n ot n e c e ssari l y  r ef l e c t t he 

obj e c t i v e s  of t his s t u dy , there are man y app l ic a t i on s  of 

th i s  p � o j e c t  tha t c ou l d  be of v a l u e  t o  fu t u r e  r e sea� ch . Any 

f u t u � e  s t u dy t o  de t e rmin e  canop y  c o v e r age d i ffe � e n c e s  c ou l d  

h a v e  s i t e s  t ha t  oc cu r  a t  t he same e l e v a t i on ,  r e p r e se n t  t he 

same p l an t  c ommu nit y t ype , and h a v e  the same h i s t or y  of 

d i s t u rban c e. Th e amou n t  of var l ab l l t y t h a t  may occu r 

be t we e n  t h e  s i t e s  l n  each dr a i n age wou l d  t he n  be lim i t e d 

a l l ow i n g t he r e search er t o  test v ariou s fac t or s  such as 

gr azing p r e ssu r e , to de t e �m i ne the effe c t  on vege t a t i on .  

One c ould a l so sample the v ar i e t y  and amou n t  of an i ma l  

l ife p � e se n t  in e ach of t h e  44 sit e s  t o  de t e rm i n e l f  t h e re 

i s  a c or � e l a t ion be tween canopy c o v e r  and the abu n da n ce of 

c e r t ain a n i ma l  sp e cies . Furt h e r  � e se ar ch of. p l an t  

c ommu n i t i e s n e e ds t o  be conduc t e d t o  de termin e wha t 

c on s t i t u t es s afe l eve l s of use by man a n d  l iv e s t oc k  in t h e  

B l a c k  H i l l s r i p a r i an a�eas . F i n a l l y� and ma ybe mos t  

imp or t an t , a c l a ssifica t i on and in ven t or y  of c � i t lc a l 

rip a r i a n h abi t a t  nee ds t o  be c omp l e t e d  t o  p r o t e c t  r ema i n i n g 

· r i p arian a � e as . 
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Si te Locat i ons 

S t u dy s i t e s we r e  mar ked w i t h  e i ther r e d  o r  o r a n ge 

f lagg i n g t ap e  on t r e e s  or bran c e s  a t  t he bou n dar y  o f  each 

s t u dy plo t . Th e n or t h or eas t c or n e r  <wh i ch e v e r  was close s t  

t o  t h e  c r e e k) o f  e ac h  s i t e  i s  mark e d  w i t h  a n  o r a n ge woode n 

s t ak e  or o r a n ge a n d  wh i t e s t e e l r ebar . Th e loc a t i on s  of 

e ac h  o f  t h e  4 4  s i t e s are de scr i be d  as f ollows . 

S i te 1 i s  5 m i l e s e a s t  of Roch f ord on For e s t  Rou t e  23 1 . 

Where G i m l e t  C r e e k  me e t s Forest Rou t e  23 1 i s  a gr oup o f  

t r a i le r  h ome s . Con t i nue east on t h e  old r a i l r o a d  bed t o  t h e  

f i r st br i dge . Th e s i t e  i s  l oca t e d  sou t h  o f  t h i s  p o i n t abou t 

250 y ards a l o n g  t h e  i n s i de be nd of Rap i d  Cre e k . 

S i te 2 i s  3 m i le s  e as t  o f  Roch f or d  on For e s t  R ou t e  23 1 . 

Th i s  s i t e  i s  l oc a t e d  i n  a spruce s t an d  s i t u a t e d  b e twe e n  t h e  

road a n d  R ap i d  C r e e k  o n  t h e  south s i.de o f  t h e  r oa d . 

Adj ac e n t  t o  t h e  s i t e  t o  t h e  east i s  p r i v a t e  p r op e r t y . Th e 

s i t e i s  loc a t e d i n  Bearcat Gulch . 

Si te 3 i s  due we s t  o f  S i t e  2 across t he c r e e k  i n  a .de n se 

w i  1 1  ow s t a n d . 

S i te 4 i s  3 m i l e s e a s t  of Roch f or d  on For e s t  Rou t e  23 1 wh e r e  

G i m l e t  Cre e k  me e t s  23 1 . Follow t h e  r a i lr oad gr a de e a s t  p a s t  

t h e  small c lu s t e r  o f  h ome s t o  the f i r s t  br i dge . Th e s i t e  i s  
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loc a t e d  30 0 y a r ds to t h e  sou t h  an d i s  acr oss t h e  c r e e k  f r om 

S i t e 1 .  

S i te 5 i s  l oc a t e d  wh e r e  For e s t  Rou t e  23 1 me e t s  For e s t  Rou t e  

237, abou t 5 m i l e s east o f  Roch f or d . Proc e e d  1 /4 m i l e  n o r t h  

f r om t h e  i n t e r se c t i on o n  r oa d  237 . Th e s i t e  i s  o n  t h e  e a s t  

s i de o f  t he r oad i n  a s t an d  o f  chok e c h err i e s b y  G i mle t 

C r e e k . 

Si te 6 i s  l oc a t ed o f f S t a t e  H i ghway 44 near Rap i d  C i t y  a t  a 

p o i n t . 75 m i le s  above Can y on Lak e . Th e s i t e i s  loc a t e d  on 

th� sou t h  s i de of Rap i d  Cr e e k  d i re c tly sou t h  o f  Cleghorn 

Sch o ol Spr i ngs . 

Si te 7 i s  f oun d we s t  o f  H ls ega . H i sega i s  l oc a t e d J us t  o f f 

S t a t e H i ghway 44 . A t  t h e  t own o f  H i sega t ur n  r i gh t  a n d  go 

we s t  a l ong the road t h a t  i s  on the sou t h  s i de of Rap i d  Cre e k  

u n t i l  a ga t e  and p r i v a t e p r op e r t y  a r e  e n c ou n t e r e d . Th e s i t e  

i s  l oc a t e d  o n  t h e  n or t h s i de o f  Rap i d Cr e e k  d i re c t l y  sou t h  

o f  t h e  f i r s t  house . 

S i te 8 i s  1 . 9 m i l e s on For e s t  Rou t e  1 8 1  we s t  o f · Fore s t  Rou t e  

23 1 . The s i t e i s  on t h e  sou t h  s i de o f  t h e  road a n d .  sou t h  o f  

Cas t le Cre e k  i n  a sp ruc e s t a n d . 

S i te 9 i s  25 m i l e s be l ow C as t l e  Peak Campgroun d  on For e s t  

R ou t e  1 8 1 J u s t  as i t  cross es Cas t l e  Creek . Th e s i t e  r s  o n  

t h e  n or t h  s i de o f  t h e  c r e e k  and t h e  sou t h  s i de o f  t h e  roa d  

abou t 20 0 y ards down s tr e am f rom t h e  br i dge . 
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Si te 10 is one mile down s t r e am f r om Cas t l e  Pe a k  c amp gr ou n d  

on For e s t  Rou t e  1 8 1 . Th e s i t e  i s  sou th o f  t h e  c r e e k  and the 

r oad i n  a de nse sp ruce s t an d . 

Si te 1 1  is f ou n d  a f t e r  c r oss i n g the 4 t h  br i dge f r om Cas t le 

Pe ak Campgrou n d  on Forest Rou t e  1 8 1 . The s i t e  i s  t o  t h e  

n o r t h e as t  o f  t h e  r oad i n  an ope n  m e adow . Rapid C r e e k  run s 

du e sou t h  a t  t h i s  poin t . 

Si te 12 i s  se v e n t y - five mi l es f r om Remin g t on Camp o n  For e s t  

Rou t e  345 . The s i t e  is l oc a t e d  o n  t h e  n or t hwe s t  side o f  t h e  

r oa d  an d o n  t he sou th e dge o f  I r o n  Cr e e k  in a n a t i v e oak 

s t a n d . 

Si te 13 is a t  the e n d  of For e s t  Rou t e  3 4 5  l oc a t e d  abou t 1 0 0 

y a r ds t o  t he n or t h e ast o f  t his p oi n t o n  t h e  n or t h  side o f  

I r o n  Cr e e k . 

Si te 14 is 0 . 3  mi l e s sou thwe s t  o f  t he e n d  o f  I r o n  Creek 

road , Forest Road 345 . Th e sit e  is f ou n d  i n  a bir ch- a sp e n  

s t an d o n  t he e as t  side of the r oa d  a n d  t h e  wes t side o f  t h e  

rive r . 

S i te 1 5  i s  0 . . 5 mi l e s sou thwes t  o f  t h e  e n d  o f  For est . Rou t e  

3 45 . Loc a t e d sou th o f  the road a n d  n or t h  o f  t he c r e e k  t h e  

si t e  consis t s  p rimari l y  o f  san d b a r  wi l l ow .  

Si te 16 is 1 . 2 mi l e s sou thwest o f  t h e  e n d  o f  For e s t  Rou t e  

3 4 5 . The sit e  l s  l oc a t e d o n  t h e  n or t h side o f  the � oad a n d  
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n o� t h o f  t h e  c r e e k  adj ace n t  to a beav e r  dam i n  a p on de r osa 

p i n e s t an d . 

Si te 17 i s  f ou n d  a l o n g  P i n e  Creek a s  i t  � u n s  ou t o f  

Ho�se t h i e f Lak e . Fo l l ow P i n e Cr eek down s t � e am f � om 

Ho�se t h i e f Lak e f o� 0 . 33 m i l e .  Th e s i t e i s  d i r e c t l y  sou t h  

o f  a l ar ge gran i t e p e ak r i s i ng 4 5  me t e r s  abo v e  t h e  v a l l e y 

f l oor on t h e  e a s t  s i de o f  t h e  creek . 

S i te 18 i s  adj ac e n t  t o  a n d  down s t r e am f r om S i t e  1 7  a t  a 

d i s t an c e o f  abou t 25 y a r ds . 

S i te 1 9  i s  o n  t h e  e a s t  s i de o f  P i n e Cr e e k  abou t 90 0 y ar ds 

be l ow Horse t h l e f Lake on a gr ave l bar w i t h  man y w i . l l ow-b i r ch 

sh rubs p r e se n t . 

Si te 20 i s  up s t r e am a l on g  Gr i z z l y  Cr e e k  f r om G r i z z l y  P i c n i c  

A r e a  wh i ch i s  l oc a t ed sou t h  o f  K e y s t one o f f U . S .  H i ghway 

1 6A .  Fa 1 1 ow t h e  t r a i 1 sou t hwe s t  ou t o f  · t h e  p i  e n  i c gr ou n d  

a n d  c r oss t h e  s t r e am  tw i c e . The s i t e i s  l oc a t e d  t o  t h e  we s t  

o f  t h e  t r a i 1 ,  e a s t  o f  t h e  c r e e k  i n  a n  oak - b i r c h  s t an d . 

Si te 21 i s  0 . 5 m i l e s up s t r e am f r om Gr i z z l y  P i c n i c  Ar e a . 

Fo l l ow t h e  t r a i  1 t o  t h e  M ou n t Ru shmor e Na t i on a l M emor i a l · 

bou n da r y . On e - h a l f  m i l e  be yond t h e  bou n d a r y  i s  G r i z z l y  

C r e e k . Th e s i t e  i s  o n  t h e  oppos i t e s i de o f  t h e  c r e e k  and 

h as se v e r a l r oc k s  and bou l ders i n  i t .  Cr o s s  t h e  c r e e k  by 

u s i n g an o l d b r ok e n  br i dge . 
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Si te 22 i s  a t  t h e  base o f  Gr i z z l y  Be ar Fa l l s  wh i ch l s  mos t 

eas i l y  r e ac h e d  by h i k i n g up s t r eam f r om Gr i z z l y  P i c n i c  A r e a . 

Si te 23 i s  adj a c e n t  t o  bu t s l i gh l y  ups t re am f r om s i t e 2 1  i n  

an asp e n  s t an d . 

Si te 24 i s  0 . 25 m i l e s abov e Hor se th i e f Lak e o n  P i n e C r e e k . 

Th e s i t e i s  o n  t h e  sou t h  s i de o f  t h e  c r e e k  a n d  t h e  t r a i l i n  

a spr u c e  s t a n d . 

Si te 25 i s  abou t 1 m i l e  abov e  Hor s e t h i e f Lak e a l o n g  t h e  ma i n  

c h an n e l o f  P i n e C r e e k . Th e s i t e  c o n s i s t s  o f  a gr a v e l bar 

w i t h w i l l ow .  

S i te 26 l s  0 . 5 m i l e s above Horse t h i e f Lak e o n  P i n e C r e e k . 

Th e s i t e  i s  e a s t  o f  t h e  c r e e k  i n  a w i l l ow- a sp e n  s t an d . 

Si te 27 i s  o f f o f  U . S . H i ghway 1 6A a t  t h e  I r o n c r e e k  t u r n ou t  

wh i ch i s  o n  t h e  sou t h  s i de o f  . t h e  r oad . T r a v e l u p s t r e am ,  

cross i n g t h e  c r e e k  tw i c e f or a d i s t an c e  o f  0 . 75 m i l e .  Th e 

s i t e  i s  o n  t h e  n o r t h  s i de o f  t h e  t r a i l ,  sou t h  o f  t h e  c r e e k  

a n d  i s  d i s t i n gu i sh e d b y  man y  c o t t onwood t r e e s . 

Si te 28 i s  f ou n d  by t ak i n g S t a t e H i ghway 87 we s t. f r om Cu s t e r  

St a t e  Pa r k . Dr i v e n or th on a gr av e l raod l oc a t e d 0 � 25 m i l e  

we s t  o f  t h e  p a r k  bou n dary u n t i l  y ou r e ach t h e  t u r n ar ou n d . 

Th e s i t e  i s  75 me t e r s  t o  the we s t  be twe e n  I r o n  C r e e k  an d t h e  

road . 

S i te 29 i s  adj a c e n t  t o  S i t e  1 5  i n  an asp e n  s t a n d  w i t h  a 

de n se h a z e l nu t  u n de r s t ory . 
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Si te 30 i s  . 75 m i l e s down s t r e am  f r om t h e  Ch i l dr e n s  H ome 

Soc i e t y  l oc a t e d  on For e s t  Rou t e  365 . Th e s i t e  i s  on Tep e e  

Cr e e k  a n d  i s  j u s t  ou t s i de t h e  f e nce o n  For e s t  s e r v i c e l a n d  

app r ox i ma t e l y  20 0 yards down s t ream f r om t h e  p r i v a t e  l an d . 

Si te 31 i s  down s t r eam f r om P l ace rv i l l e Camp o f f S t a t e  

H i ghway 4 4 . Wa l k  t h r ough P l acer v i l l e Camp f o l l ow i n g  Rap i d  

C r e e k . Th c r e e k  w i l l  t u r n  sh arp l y  t o  t h e  sou t h  a n d  t h e  s i t e 

i s  l oc a t e d  j u s t  be f ore t h e  o l d ra i l road br i dge t h a t  c r osse s 

Rap i d  Cre e k . 

Si te 32 i s  . 8  m i l e s f r om Forest Rou t e  4 1 9  we s t  o f  De c l f i e l d  

Lak e . Th e s i t e i s  we s t  o f  t he road a n d  on t h e  we s t  s i de o f  

t h e  sou t h  f or k  o f  Cast l e  Creek . 

Si te 33 i s  1 . 2 m i l e s sou t h  o f  P i n e Meadows S t or e  o n  For e s t  

Rou t e  297 . Th e � i t e  i s  J u s t  sou th of p r i v a t e  l an d  adj ace n t  

t o  some v e r y  o l d beaver dams on the we s t  s i de o f  t h e  r oad 

an d we s t  o f  Go l d  Ru n Cr e e k . 

Si te 34 i s  l oc a t e d  adJ ace n t t o  and J u s t  t o  t h e  n or t h  o f  s i t e 

3 1 .  

Si te 35 i s  e a s t  o f  S i l v e r  C i t y  and . 33 m i l e s d ow n s t r � am f r om 

t h e  br i dge t h a t  c r osse s Rap i d  Creek . Th e s i t e i s  i n  a 

box e l de r  s t a n d  on t h e  n or t h  s i de of � h e  c r e e k . 

Si te 36 i s  0 . 75 m i l e  be l ow Pac t o l a Dam . Th e s i t e i s  n or t h 

o f t h e  road a n d  obsc u r e d  f r om v i ew by a s t e e p  .emban kme n t  

ex t e n d i n g b e l ow t h e  road . 

) 
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Si te 37 i s  0 . 20 m i l e  e a s t  o f  Rem i n gt o n  Camp o f f o f  F or e s t  

Rou t e  345 . Tu r n  l e f t  on For e s t  Rou t e  3 4 8  a n d  go t o  t h e  t op 

o f  t h e  h i l l .  To t h e  l e f t  i s  Ba t t l e  Creek an d a s e r i e s o f  

be a v e r  dams . Th e s i t e  i s  be twe e n  t h e  road an d t h e  c r e e k . 

S i te 38 i s  adJ acen t t o  a n d  s l i gh t l y  n or t h  o f  s i t e 37 . 

S i te 39 i s  2 . 1 m i l e s sou t h e as t  of B l a c k  Fox Camp gr ou n d  on 

For e s t  Rou t e  233 . Th e s i t e  i s  t o  the sou t h , b e twe e n  t h e  

road a n d  Rh oades F o r k o f  Cast l e  Creek . 

S i te 40 i s  adJ ac e n t  t o  B l ack Fox Camp gr ou n d  wh e r e  Rh oade s 

Fork a n d  Sou t h  Fork me e t . Th e s i t e i s  on t h e  n o r t h  e n d  o f  

t h e c ampgr ou n d  l n  a we t me adow . 

S i te 41 i s  J u s t  n or t h o f  a n d  adJ ac e n t  t o  s i t e  4 0 . 

S i te 42 i s  0 . 7 m i l e  n o r t h  o f  Roch f or d  on t h e  we s t  s i de of · 

t h e  r oad . Th e s i t e  i s  0 . 1  m i . l e  n or t h  o f  a sma l l h ome 

l oc a t ed on the e a s t  s i de of t h e  r oad . 

S i te 43 i s  i n  t h e  M c i n t osh Fen on For e s t  Rou t e  1 1 0 abou t 

1 . 25 m i l e s n or t h e a s t  o f  t h e  Dee r f i e l d  s t or e . Th e s i t e i s  i n  

a sage w i l l ow area on t h e  sou t h  e n d  o f  the v a l l e y .  

S i te 44 i s  adJ a c e n t  t o  a n d  n or t hwe s t  o f  s i t e  4 3 . 
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E l eva t i ona l ranges w i th i n  wh i ch 7 p l an t  spec i es 
showed s i gn i f i can t changes i n  canopy coverage 

Spec i es 

Be t u l a  occ l denta l l s 
Cor y l us cornut a  
Ga l i um t r l f l orum 
Lathyrus ochro l eucus 
Monarda f i s tu l osa 
Ph l eum pratense 
Sm i l acena s te l l at a  

Range of E l e v at i on < Me ters > 
Rap i d  Creek Bat t l e  Creek 

1 224 - 1 8 1 8  1 370 - 1 55 1  

1 224 - 1 697 1 224 - 1 333 

1 042 - 1 860 1 280 - 1 723 

1 3 1 5  - 1 860 1 370 - 1 723 

1 3 1 5  1 370 - 1 575 

1 575 - 1 860 1 370 - 1 575 

1 042 - 1 848 1 370 - 1 677 
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P l an t Sp e c i e s Occu r r i n g I n  The 4 4  S t u dy 
S i t e s o f  t h e  Rap i d  a n d  Ba t t l e  Cree k Dr a i n age s , 

B l ac k  H i l � s - S . D .  

Code 

Trees 

ACENEG 

BETPAP* 

FRAPEN 

OSTV I R  

P I CGLA* 

C P i a n t  n ome nc l a t u r e  accord i n g t o  t h e  
G r e a t  P l a i n s F l ora Assoc i a t i on ,  1 986 . ) 

Sc i ent i f i c Name/Author i ty Ccmnon Name 

Acer negundo L .  Boxe l de r  

Be tu l a  occ l de n t a l l s Hook . R i ver  b i rch 

Be tu l a  papyr i f era L .  Pape� b i rch 

Frax i nus pennsy l van i ca Harsh . Green ash 

Ost rya � i rgl n l ana < M i l l . > K . Koch I ronwood 

P l cea gl auca < Moench > Voss . Wh i te spruce 
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P I NPON* P i nus ponderosa Lawson Ponderosa p i ne 

POP DEL Popu l us de l to l des Marsh . P l a i ns 

subspec i es mono 1 i fera < A l t . > cot t onwood 

Eckenw . 

POPTRE* Popu l us tremu l o i des. M i chx . Quak l ng aspen 

QUEMAC* Quercus macrocarpa M l chx . Bur oak 

SALALB Sa 1 i x a 1 ba L • Ye l l ows t em wh i te 

W i l l  ow 

SALAMY Sa l i x amygda l o i des Anderss . Peach 1 e a f  w i 1 1 ow . 

ULMAME U l mus amer i cana L .  Amer i can e l m 

Sbrubs. $ubsbrub9 and woodv ylnes 

Ame l anch i er a l n i f o l l a  Mu t t .  Serv i cebe rry 
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Code Sc i en t i f i c Name/Author i ty CCIIIDOn Name 

ARCUVA Arc tostaphy l os uva-urs l < L . > Bearberry 

Spreng . 

CORS'l'O* Cornus sto l on i fera M i chx . Red-os i er 

dogwood 

CORCOR* Cory l us cornuta Marsh Beaked h az e l nu t  

LOND I O  Lon l cera d i o i ca L .  W i l d
, 
honeysuck l e  

PARV I T  Par thenoc i ssus v l tacea < Knerr > 

H i t ch .  V i rg i n i a  creeper 

PHYMON* Physocarpus monogynus < Torr . >  N i nebark 

Cou l t .  

POTFRU Poten t i l l a f rut l cosa L .  Shrubby 

c i nquefo i l  

PRUPEN Prunus pennsy l van i ca L . f. .  P i n cherry 

PRUV I R* Prunus v i rgi n i ana L .  Chokecherry 

RHACAT Rhamnus cathart i ca L .  Buck thorn 

RI BAME R i bes amer l canum M i l l .  Cur ran t 

ROSWOO* Rosa woods l i L i nd l . W i l d  r.ose 

RUB I DA* Rubus l daeus L .  Red raspberry 

RUBPAR Rubus p arv l f 1 orus Nu t t .  Th l mb l eberry 

RUB PUB Rubus pubescens Raf . B l ackberrY 

RUBSTR Rubus s t r l gosus M i chx . Raspbe.rry 

I 



Code 

SALBEB* 

SALCAN 

SAL EX I  

SALLUT 

SALPLA 

SAM CAN 

SAMRAC 

SHECAN 

SP I BET 

SYMALB 

SYMOCC* 

TOXRYD* 

V I TR I P  

Gramlnolcis 

AGRCAN · 

AGRREP 

AGRHYE 

AGRSCA 
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Sc l ent l f l c Name/Author i t y Ccmnon Name 

Sa l i x bebb i ana Sarg . Bebb w i l l ow 

Sa l i x cand i da F l eugge 

Sa l i x ex l gua Nu t t . 

Sa l i x  l u t ea Nu t t .  

Sa l i x  p l an i f o l i a  Pu r sh 

Sambucus canadens i s L .  

Sambucus racemosa L .  

Sage w i l l ow 

Coyote w i l l  ow 

Ye l l ow w i l l ow 

Pl ane l eaf wi l l ow 

E l derberry 

St i nk i ng 

e l derberry 

Shepherd i a  canade n s i s< L . > Nu t t .  Buf f a l oberry 

Sp i raea be tu l i f o l i a  Pa l l .  Sp i raea 

Symphor i carpos a l bu s  < L . > B l ake Snowberry 

Symphor i carpos occ i de n ta l l s  

Hook 

Tox i code ndron rydberg i i Greene 

V i t i s r i par i a  M i chx . 

Agropyron can l num < L . > Beauv . 

Sntiwberry 

Po i son i vy 

W i l d  grape 

S l ender 

wheat.grass 

Agropyron repens < L . > Beauv . Quackgrass 

Agrost i s  hyema l l s  < Wa l t . >  B . S . P . Ti ck l egrass 

Agrost i s  scabra W i l l d .  T l ck l egrass 
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Code Sc i ent i f i c  Name/Au thor i t y Ccmnon Name 

AGRSM I Agropyron sni th i i Rydb . West ern 

wheat grass 

AGRSTO* Agrost l s  sto l on l fera L .  Redt op 

BROC I L* Bromus c i l i atus L .  Fr i nged 

brane 

BROI NE* Bromus i nenn i s  Smoot h  brome 

BROMAR Bromus car i natus H . A .  Moun t a i n  brane 

CAL CAN Ca l amagrost i s  canade ns i s  B l uej o l n t 

< M i chx . )  Beau v . 

CAL I N E  Ca l amagrost i s  st r i c t a  < T iUJD )  Reedgrass 

Kee l . 

CARATH Car-ex ather-odes Spren g .  S l ough sedge 

CARBEB Car-ex bebbl l O l ney Sedge 

CARCON Car-ex conc i nna R . Br .  Sedge 

CARCAP Car-ex cap i 1 1  ar 1 s L . Sedge 

CAR DEW Car-ex deweyana Schw . Sedge 

CARD I S  Car-ex d i sperma Dewey Sedge 

CAREHO Car-ex emory i l Dewey · Sedge . 

CARFOE Car-ex foene Wi 1 1  d S edge 

CARHAY Car-ex hayden i i  Dewey Sedge 

CAR I NT Car-ex i n t er i or Ba i l ey Sedge 

CARLAN Car-ex l anugl nosa M l chx . Woo l y sedge . 



Code 

CARH I C  

CARNEB 

CARRET 

CARROS 

CARS CO 

CARSPR 

CARSTI 

CART EN 

CATAQU 

DANSPI 

DESCAE 

DI CACU 

D I CL I N  

ELY CAN 

ELYV IR 

FESPRA 

GLYGRA 

GLYSTRA 

Sc i en t i f i c Name/Au thoL l ty 

Carex m i crop tera Mack . 

Carex nebraskens i s  Dewey 

Carex ret rorsa Schw . 

Carex rosea Schk . 

Carex scopar i a  Schk . 

Carex sprenge l i i  Dewey 

Carex st i pata Muh l . 

Carex t enera Dewey 

Cat abrosa aquat l ca< L . > Beauv . 

Dan thon i a  sp i cat a < L . > Beauv . 

Deschamps l a  caesp i tosa < L . > 

Beau v . 

D i can the l eum acum l natum < SW . > 

Gou l d  & C l ark 

D i canthe l eum l i near l fo l i um  

< scr i bn . > Gou l d  

E l ymus canade ns i s  L .  

E l ymus v i rg i n i cus L .  

6 1  

Ccmnon Name 

Sedge 

NebLaska sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Brook grass 

Pov e r t y  oat grass 

Ha i rgrass 

D l c an the l i um 

S l i me 1 eaf 

d i canthe l i um 

Canada wl l drye 

V i rg i n i a w i l drye 

Festuca pratens i s  Huds . Meadow f escue 

G l ycer l a  grand i s  S. Wat s .  ex Amer i can 

A. Gray mannagrass 

G l ycer l a  str i ata < Lam . > H i tchc . Fow l mannagrass 



Code 

JUNBAL 

JUNCON 

LUZCAM 

MUHCUS 

MUHMEX 

MUHRAC* 

ORYASP* 

PANV I R  

PHAARU 

PHLPRA* 

POACOM 

POAPAL* 

POAPRA* 

SCHPUR* 

SCI ATR 

SCI M I C  

SPAMUL 

Sc i en t i f i c Name/Au thor i t y Ccmnon Name 

Jun cus ba l t i cus W i l l d .  Ba l t i c  rush 

Juncus con fusus Cov . Rush 

Luzu l a  campest r l s< L . ) DC .  Woodrush 

Muh l enberg i a  cusp i da t a  < Torr . >  P l a i ns muh l y  

Rydb . gras� 

Muh l enberg i a  mex i cana< L . >Tr i n .  Mex i can muh l y  

Muh l enbe�g i a  racemosa < H i chx . > Green muh l y  

B . S . P .  
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Oryzops i s  asper i fo l i a  M i chx . 

Pan i cum v i rgatum L .  

Rough r l cegrass 

Sw l  tchgrass 

Pha l ar i s  arundl nacea L .  

Ph l eum pratense L .  

Poa canpressa L .  

Poa pa l ustr i s  L .  

Poa pratens i s  L .  

Sch i zachne ptirpurascens 

< Torr . >  Swa l i en 

Sc i rpus at roc i nctu� Fer n . 

Sc i rpus mi crocarpus Pre s l  

Spargan i um mu l t i peduncu l atum 

C Morong > Rydb . 

Red canarygr ass 

T i mothy 

Canada b l uegrass 

Fow 1 b 1 uegr ass 

Ken tucky 

B l ue grass 

Fa l se me l l e 

Bu l rush 

Bu l rush 

Burreed 
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Code Sc l ent l f l c  Name/Au thor i t y Ccmnon Name 

ST I V I R  St l pa v l r i du l a  Tr l n .  Green 

need l egrass 

TYPLAT Typha l at i fo l i a  L .  Coomon cat t a l l 

Forbs 

ACHM I L* Ach i l l ea ml l l e f o l i um L .  Yarrow 

ACOCOL Acon i tum co l umb i anum Nut t . Monkshood 

ACTRUB Act aea rubra < A i t )  W i l l d .  Banebe rry 

AGAFOE Agast ache f oen l cu l um < Pursh > G i an t  hyssop 

Ku n t z e  

AGRSTR Agr i mon i a  str i at a  M i chx . Agr i mony 

AL ITR I  A l i sma t r l v l a l e Pur sh Water p l an t a i n · 

ALLCER A l l i um cernum Roth On i on 

AMP BRA Amph l carpaea brac t eat a < L . > Fern Hog peanut 

ANAMAR Anapha l l l s morgar l t�cea < L . > Pear l y  

Ben th & Hook . . ever 1 ast l ng 

ANEMUL Anemone mu .l t i f l da Po l r .  W l nd f l ower 

ANEV I R  Anemone v i rg l n i ana L .  W i nd f l ower 

ANTMI C  An t ennar l a  m i crophy l l a Rydb . Pussy- t oes 

APOAND Apocynum androsaem i f o l i um  L .  Spread i ng 

dogbane 

APOCAN Apocynum cannab l num L .  Dogbane 

A OUBRE Aqu i 1 eg i a brev i sty l a Hook . Co l umb i ne 



Code 

ARTDRA 

ASTER I 

ASTHES 

ASTJUN 

ASTLAE 

ASTMER 

ATHF I L  

BARVUL 

BRASpp 

CAMRAP 

CAMROT 

CELSCA 

C I CMAC 

C I RARV 

C I RVUL* 

CONARV 

CONCAN 

CORCAN 

. CORSpp 

Sc i ent i f i c Name/Au thor i t y 

Ara l i a  nud l cau l i s  L .  

Art em i s i a  dracuncu l us L .  

Aster er i co l des L .  

Ast er hesper i us Gray 

Ast er j unc i f ormi s Rydb . 

Ast er l aev l s  L .  

Ast er s i b i r i cus L .  

Athyr i um f e 1 i x- f em i na L .  Roth 

Barbarea vu l gar i s  R . Br .  

Brass i ca spec i es 

Campanu l a  rapuncu l o l de s  L �  

Campanu l a  rotund i f o l i a L .  

Ce l astrus scandens L .  

C l cu t a  macu 1 ata L .  

C i rs l um arvense < L . > Scop . 

C i rs i um vu l gare < Sav i ) Tenore 

Convu l vu l us arvens i s · L .  

Conyza canadens l s C L . ) Cronq . 

Cornus canadens i s  L .  

Cora l l orh i za spec i es 

Ccmnon Name 

W i l d  

sarsapar i l l a 

Greensage 

Hea th ast er 

Marsh ast e r  

Rush ast e r  

Smoot h  b l ue 

ast er 

Arct i c  ast e r  

Lady f er n  

W l n t er cress 

Mustard 
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Be 1 1  f 1 ower 

B l u ebe 1 1  

B l t t erawe e t  

Wat
.
e r  hem l ock 

Canada th i st l e  

Bu I I th i s t  1 e 

F i e l d  b i ndweed 

Horseweed 

Bunchberry 

Cora l root 

) 



Code 

CYNOFF 

D I STRA 

EPI ANG 

EQUARV* 

EQUHYE 

EQULAE 

rush 

EQUSYL 

ERI GLA 

EUPMAC 

ER I PH I  

EUTGRA 

FRAVES* 

FRAV I R  

GALBOR* 

GALTRI 

GENPUB 

Sc l en t l f l c Name/Au tho� l t y 

Cynog l ossum of f i c l na l e L .  

D i sporum t rachycarpum < Wa t s . >  

Ben t h  & Hook . 

Ep i l ob i um angust l fo l l um L .  

Equ i se tum arvense L .  

Equ l setum hyema l e L .  

Equ l se tum l aev l gatum A . Br .  

Equ i se tum sy l v at i cum L .  

Er i geron gl abe l l us Nu t t .  

Eupat or i um macu l atum L .  

Er i geron ph i l ade l ph l cus L .  

Eu tham l a  gram i n l f o l i a  < L . > 

Nut t .  

Fragar i a  vesca L .  

Fragar l a  v l rgl n i ana Duchne . 

Ga l i um borea l e  L .  

Ga l i um t r i f l orum M l chx . 

Gen t i ana puberu l en t a  Pr i ng l e 

Camnon Name 

Hounds t ongue 

Fa i ry be l l  

F l reweed 

65 

F i e l d  horset a i l 

Carmon scour i ng 

rush 

Smoo th scour i ng 

Wood hor se t a i  1 

F l eabane 

JoePye weed 

Da i sy f l eabane 

Eu thaml a 

S t r awberry 

S t rawberry 

Nor thern 

beds t raw 

Beds t r aw 

Downy gen t i an 



Code 

GERR I C* 

GEUALE 

GEUHAC 

GLEHED 

GLYLEP 

GOO REP 

HACDEF 

HAC FLO 

HALDEF 

HELRYD 

HERSPH* 

PEUR I C  

HUHLUP 

I R I M I S  

LACB I E  

Sc i en t i f i c Name/Au thor i ty 

Geran i um r l chardson i i  

F i sh & Trau t v . 

Geum a l epp i cum Jacq . 

Geum macrophy l l um Wl l l d .  

G l ecoma hederacea L .  

G l ycyrrh l z a l ep i dota Pur sh 

Goodyera repens< L . > R .  Br . 

ex A l t .  

Hacke l i a def l exa <Wah l . >  Op i z  

Hacke l l a  f l or l bunda < Lehm >  

Johnst on 

Ha l en l a  de f l exa < Sm i th >  

Gr i seb . 

He l l an thus rydbergl l < Cass . > 

Herac l eum sphondy l i um L .  

Heuchera r l chardson i l  R . Br .  

Humu l us l upu l us L .  

I r i s  m i ssour i ens l s  Nu t t .  

Lac tuca b i en n i s  < Moench ) Fer n . 

Caanon Name 

W i l d  geran i um 

Ye l l ow avens 

Large l eaved 

avens 

Ground I vy 

Ame r i can 

1 i cor i ce 

Ra t t l esnake 

p l a i nt a i n  

S t l ckseed 

S t i ckseed 

66 

Spur red gen t i an 

Nu t t a l 1 / s  

su n f l ower 

C ow  parsn i p · 

A l um root 

Hops 

W i l d  i r i s  

B l uewood l e t tuce 



Code 

LATOCH* 

LEMH IN 

LEOCAR 

LINVUL 

L INBOR* 

LYCAME 

LYSC I L* 

MELALB 

MELOFF 

MENARV* 

MONFI S* 

NEPCAT 

ONOSEN 

OSMLON 

Sc l en t l f l c Name/Author i ty 

Lathyru s  ochro l eucus Hook 

Lemna m i nor L �  

Leonurus card i aca L .  

L i nar i a  vu l gar i s  H i l l  

L i n naea borea l i s  L .  

Lycopus amer i canus Huh l . ex . 

Bar t on 

Lys i macn i a  c i l i ata L .  

Ma i an t h emum canadens i s  Desf . 

Me l l l o tus a l ba Desr . 

Me l i l otus of f i c i na l l s  < L . > 

Pa l l .  

Men tha arvens i s  L .  

Monarda f l stu l osa L .  

Nep e t a  catar i a  L .  

Onoc l ea sen s i b l l i s 

Osmorh l za l ongi sty l i s 

< Torrey > DC . 

Oxa l l s  s t r i cta  L .  

Ccmnon Name 

Swee t  pea 

Duckweed 

Motherwor t 

Toadf l ax 

Tw i n f l ower 

Bug l eweed 

Fr i nged 

l oosestr i f e 

W i l d  

l i l y- of - the 

v a l l ey 

Swee t  c l over 

Swee t  c l over 

M .i n t 

67 

Horsem i n t  

Ca t n i p  

Sens i t i ve f ern 

Swee t  c i ce l y  

Wood sorre l 



Code 

PLAMAJ 

POLCON 

POTARG 

POTGRA 

POTNOR 

POTQU I 

PRUVUL 

PTEAND 

PTEAQU 

RANPEN 

RANSCE 

RAT COL 

RUDH I R* 

RUDLAC* 

RUMCRI 

RUMMEX 

Sc i en t i f i c Name/Au thor i t y 

P l an tago maj or L .  

Pol ygonum convo l vu l us L .  

Pot ent l l l a argu t a  Pursh . 

Pot ent l l l a grac i l i s  Doug l . ex 

Hook . 

Poten t l l l a norveg i ca L .  

Pot ent l l l a qu i nque f o l i a  Rydb . 

Prune l l a  vu l gar i s  L .  

Pterospora andromedea Nu t t .  

Pter i dl um aqu i l i num < L . > Kuhn 

Ranuncu l us pensy l van i cu s  L . f .  

Ranuncu l us sce l eratus L .  

Rat i b i da co l umn i f er a  < Nu t t . > . 

Woot on & S t and l ey 

Rudbeck l a  h i r t a  L .  

Rudbeck i a  l ac i n i at a  L .  

Rumex cr l spus L .  

Rumex mex i canus Me i ssn . 

San i cu l a mar l l and i ca L .  

68 

Ccmnon Name 

Comnon p l anta i n 

W i l d  buckwheat 

Si  1 very 

c i nque f o i  1 

C i  nque f o l l 

Norweg i an 

c i nque f o i 1 

C l nq.u e f o  i 1 

Se 1 fhea 1 

P i ne drops 

Bracken fern 

Br i st l y  crowfoot 

Cursed crowfoot 

Pra i r i e  

c one f l ower 

B l ackeyed Susan 

Go l deng l ow 

Cur l ed dock 

W i l l ow- l eaved 

dock 

B l ack snakeroot . 



Code 

SCUGAL 

SENPSE 

SM I RAC 

SM I STE* 

SM I HER 

SOL CAN 

SOLG I G* 

SOLM I S  

SOLR I G. 

SON ASP 

STAPAL 

STELON 

STRAMP 

SWERAD 

TARERI 

TAROFF* 

THADAS* 

Sc l ent l f l c  Name/Au thor i t y 

Scu t e l l ar l a  ga l er l cu l a t a  L .  

Senec i o  pseudaureus Rydb . 

Sm l l ac i na racemosa < L . > Des £ . 

Sm l'l ac l na ste l l ata< L .  > Desf . 

Sm i l ax herbacea L .  

So l i dago canadens i s  L .  

So l i dago g i gan tea A l t .  

So l l dago- m i ssour i ens i s Nu t t . 

So l i dago r l g l da L .  

Sonchus arvens i s  L .  

Stachys pa l ustr l s  L .  

Ste l l ar l a  l ongl f o l i a  Muh l . 

ex . W l  1 1 d .  

S t rep t opus amp l ex i f o l l us < L . > 

DC . 

Swer t l a  rad i ata < Ke l l . > Iun tz 

Taraxacum raev i gatum < W i l l d . > 

69 

Ccmnon Name 

Marsh sku 1 1 cap 

Groundse l 

Fa l se sp i kenard 

Sp i kenard 

Carr i on - f l ower 

Canada go l denrod 

Lat e go l denrod 

M i ssou r i 

go l denrod 

St i f f go l denrod 

Sow th i st l e  

Hedge ne t t l e  

Long- l eaved 

s t l t chwor t 

Tw i st ed s ta l k 

Green . gen t i an 

Red-seeded · 

. DC .  dande l i on 

Taraxacum of f i c i na l e  Weber 

Tha l l c t rum dasycarpum 

F i sch & Ave-La l l 

Common dande l i on 

Purp l e  meadow 

rue 



Code 

THAVEN 

TRADUB 

TRI HYB 

TRI PRA 

TRI REP 

URTDI O  

VERTHA 

V I  CAME* 

V I OCAN 

V I ONUT 

Z I ZAPT 

Sc l en t l f l c  Name/Au thor i ty 

Tha l l c t rum venu l osum Tre l . 

Tragopogon dub i us Scop . 

Tr i fo l i um hybr i dum L .  

Tr i f o l i um pratense L .  

Tr i f o l i um repens L .  

Urt i ca d i o i ca L .  

Verbascum thapsus L .  

V l c l a  amer i cana Muh l . 

V i o l a  canadens i s  L .  

V i o l a  nu t t a l l i i  Pursh 

Z i z i a apt era < Gray > Fern . 

70 

CCIIIDOn Name 

Ear l y  meadow rue 

Goat sbeard 

A l s i ke c l over 

Red c l over 

Wh i te c l over 

S t i n g i ng n e t t l e  

Mu 1 1  e l  n 

Ame r i can vetch 

Ta 1 1 . wh i te 

v i o l e t 

Nu t t a l s  v i o l et · 

Go l den 

a l exanders 

* I n di cat e s  spec i es that occured i n  9 or more s i t e s  

) 



7 1  

APPEND I X  I V  



DRA I NAGE S I TE PLANT SPEC I ES 

TYPE 

RAP I D  CREEK 1 TREE P I CG LA  
RAP I D  CREEK 1 SHRUB BETOCC 
RAP I D  CREEK 1 SHRU8 CORSTO 
RAP I D  CREEK 1 SHRU8 R I BSPP 

RAP I D  CRE EK  1 SHRU8 ROSY«)() 

RAP I D  CRE EK  1 s� RUB I DA 

RAP I D  CRE EK  1 SHRUB SAL.AUY 

RAP I D  CRE EK 1 SHRUS SALBEB 

RAP I D  CRE EK  1 SHRUB SA L I NT 

RAP I D  CREEK 1 SHRUB SYUOCC 

RAP I D  CRE EK  1 GRAW . AGRREP 

RAP I D  CREEK 1 GRAW . AGRSCA 

RAP I D  CRE EK 1 GRAM . AGRTRA 

RAP I D  CRE EK 1 GRAM . BRO I NE 

RAP I D  CREEK 1 GFW.t . CARSPP 

RAP I D  CREEK 1 GRAM . CARSPP 

RAP I D  CRE EK 1 GRAM . CARSPP 

RAP I D  CREEK 1 GRAM . UELOff 

RAP I D  CREEK 1 GRAU . WJHSPP 

RAP I D  CREEK 1 GRAM . PO A COY 

RAP I D . CREEK 1 GRAM . POAPRA 

RAP-I D  CREEK 1 GRAM . POASPP 

RAP I D  CREEK 1 FORB AC .... I L  

RAP I D  CREEK 1 FORB ASTHES 

RAP I D  CRE EK  1 FORB ASTSPP 

RAP I D  CREEK 1 FORB C I RARV 

RAP I D  CREEK 1 FORB EQUARV 

RAP I D  CREEK 1 FORB EUPWAC 

RAP I D  CREEK 1 FORB fRAV I R  

RAP I D  CREEK 1 fORB GALBOR 

RAP I D  CRE EK 1 fORB GALTR I 

RAP I D  CRE EK 1 FORB GEUSPP 

RAP I D  CRE EK 1 fORB G LYLEP 

RAP I D  CRE EK 1 FORB HERSPH 

RAP I D  CREEK 1 fORB LYSC I L  

RAP I D  CREEK 1 FORB OXASTR 

RAP I D  CREEK 1 FORB RUOH IR 

RAP I D  CREEK 1 FORB ROO LAC 

RAP I D  CREEK 1 FORB SU I STE 

RAP I D  CREEK 1 FORB SOLG IG 

RAP I D CREEK 1 FORB STAPAL 

RAP I D  CREEK 1 FORB THAVEN 
RAP I D  CREEK 1 FORB TR I REP 

RAP I D  CREEK 1 fORB V I CAWE 

RAP I D  CREEK 1 FORB V I OSPP 

RAP I D  CREEK 1 FORB Z I ZAPT 

RAP I D  CREEK 2 TREE P I CGLA 

RAP I D  CRE EK 2 SHRUB AMEALH 
RAP I D  CREEK 2 SHRUB BETOCC 

RAP I D  CREEK 2 SHRUB CORSTO 

RAP I D  CREEK 2 SHRUB PRUV I R  

RAP I D  CREEK 2 SHRUB R I BSPP 

RAP I D  CREEK 2 SHRUB R I BSPP 

RAP I D  CREEK 2 SHRUB ROSWOO 

RAP I D  CR EEK 2 SHR\.e RUBGLA 

RAP I D  CRE EK 2 SHRUB RUBSTR 

RAP I D  CREEK 2 SHRUB SYUOCC 

PERCENT ORA I NAGE 
COVER 
J8 RAP I D  CREEK 
2 . 5  RAPI D  CRE EK  
28 RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CRE EK  
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
1 1  RAP I D  CREEK 
8 . 5  RAP I D CRE EK  
8 . 5  - RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
1 8  RAP I D  CRE EK  
2 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP ID CREEK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CRE EK  
2 . 5  RAP I D  CRE EK  
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
1 8  -RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
28 RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CRE EK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
68 RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
8 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 
2 . 5  RAP I D  CRE EK 
8 . 5  RAP I D  CREEK 
2 . 5  RAP I D  CREEK 
1 8  RAP I D  CREEK 

S I TE 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
3 

3 
l 
l 
3 

l 
3 

3 

l 
3 
3 
l 
l 

. J 
J 
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PLANT SPEC I ES PERCENT 

TYPE COVER 
GRAM . CARSPP 8 . 5  

GRAM . CARSPP 1 8  

GRAM . CARSPP 8 . 5  

GRAM . E LYCAN 2 . 5  

GRAM . UUHSPP 8 . 5  

GRAM . PO APR A 2 . 5  

GRAW . SWENOO 8 . 5  

fORB ACI-t.t l l 8 . 5  

fORB ARANUO 21 
fORB AST LAE 2 . 5  
fORB CALROT 8 . 5  

fORB D I STRA 8 . 5  

FORB EQUARV 1 8  

FORB EUPUAC 8 . 5  

FORB fRAV I R  8 . 5  

fORB GALBOR 2 . 5  

FORB GALTR I 2 . 5  

FORB HERSPH 2 . 5  

FORB LYSC I L  8 . 5  

FORB UENARV 8 . 5  

FORB RUOH I R  8 . 5  

fORB RUDLAC 28 

FORB SU i ST E  8 . 5  

fORB SOL CAN 8 . 5  

FORB SOLG I G  8 . 5  

FORB TARER I 8 . 5  

FORB THAVEN 1 8  

FORB THAVEN 8 . 5  

FORB TR I HYB 2 . 5  

FORB V IOSPP 2 . 5  
TREE P I CGLA 8 . 5  

SHruB BETOCC 8 . 5  

SHRUB CORSTO 1 8  

SHRUB R I BAME 8 . 5  

StRJB R I BSPP 2 . 5  

SHRUB ROSWOO 8 . 5  

StRJB RUB I DA 28 

SHRUB RUB I DA 2 . 5  

SHRUB SALBEB 2 . 5  

SHRUB SAL I NT 38 

SHRUB SYUOCC 8 . 5  

CRAW . AGRSPP 2 . 5 

GRAM . BRO I NE 1 8  

GRAM . CARSPP 2 . 5 

GRAM . CARSPP 2 . 5 

GRAM .  ELYSPP 2 . 5 

CRAW . POAPRA 28 
FORB ACI-t.t l l 8 . 5  

FORB C I RVUL 8 . 5  
FORB EQUARV 2 . 5  
FORB ER I PH I  8 . 5  
FORB EUPMAC 2 . 5  
fORB FRAV I R  8 . 5  

FORB GALBOR 2 . 5  

FORB GALTR I 2 . 5 
fORB GEut.AAC 2 . 5  

fORB LEOCAR 8 . 5  

) 
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DRA I NAGE S I TE PLANT SPEC I ES PERCENT DRA I NAGE S I TE PLANT SPEC I ES PERCENT 

TYPE COVER TYPE COVER 

RAP I D  CREEK J FORB L I NVUL 2 . 5  RAP I D  CREEK 5 SHRUB SYWCC · 1 8  

RAP I D  CREEK J FORB LYSC I L 28 RAP I D  CREEK 5 GRAM . AGRSPP 8 . 5  

RAP I D  CRE EK  J FORB MELOff 8 . 5  RAP ID CREEK 5 GRAM . BRO I NE 2 . 5  

RAP I D  CREEK J FORB ME LOfF 8 . 5  RAP I D  CREEK 5 GRAM . CARSPP 38 

RAP I D  CREEK J FORB OXASTR 8 . 5  RAP I D  CREEK 5 GRAM . POAPRA 1 8 

RAP I D  CREEK J FORB RUOLAC 1 8  RAP I D  CREEK 5 FORB ACI-IA I L 8 . 5  

RAP I D  CREEK J FORB RUOSER 8 . 5  RAP I D  CREEK 5 FORB BARVUL 2 . 5  

RAP I D  CREEK J FORB SANAAR 8 . 5  RAP I D  CREEK 5 FORB C I RSPP 8 . 5  

RAP I D  CRE EK  J FORB SU I STE 8 . 5  RAP I D  CREEK 5 FORB GALBOR 2 . 5  

RAP I D  CREEK J FORB SOUA I S  1 8  RAP I D  CREEK 5 FORB GALTR I 8 . 5  

RAP I D  CREEK J FORB STAPAL 8 . 5  RAP I D  CREEK 5 FORB GELWAC 2 . 5  

RAP I D  CREEK J FORB TAROFF 8 . 5  RAP I D  CREEK 5 FORB HERSPH 1 8  

RAP I D  CRE EK J FORB THAD AS 2 . 5  RAP I D  CREEK 5 FORB OXASTR 2 . 5  

RAP I D  CRE EK J FORB TR I REP 2 . 5  RAP I D  CREEK 5 FORB POLCON 8 . 5  

RAP I D  CRE EK  J FORB V I  CAME 2 . 5  RAP I D  CREEK 5 FORB RUOSER 8 . 5  

RAP I D  CREEK J FORB V I OSPP 8 . 5  RAP I D  CREEK 5 FORB SOLG I G  8 . 5  

RAP I D  CREEK 4 TREE P I CGLA 2 . 5  RAP I D  CREEK 5 FORB TAROFF 8 . 5  

RAP I D  CREEK 4 SHRUB B ETOCC 8 . 5 _RAP I D  CREEK 5 FORB THAD AS 2 . 5  

RAP I D  CREEK 4 SHRUB CORSTO 28 RAP I D  CREEK 5 FORB URTD I O  8 . 5  

RAP I D  CREEK 4 SHRUB H E LRYO 2 . 5  RAP I D  CREEK 5 FORB V I CAUE 8 . 5  

RAP I D  CRE EK  4 SHRUB R I BAME 8 . 5  RAP I D  CREEK 8 TREE ACENEG 1 8  

RAP I D  CREEK 4 SHRU3 R I BSPP 2 . 5  RAP I D  CREEK 6 TREE FRAPEN 28 

RAP I D  CRE EK  4 SHRLe ROSWOO 2 . 5  RAP I D  CREEK 6 TREE OSTV I R  28 

RAP I D  CREEK 4 SHRUB RUB I DA 2 . 5  RAP I D  CREEK 6 TREE POPDEL 1 8  

RAP I D  CREEK 4 SHRUB SALBEB 1 8  RAP I D  CREEK 6 TREE QUEUAC 8 . 5  

RAP I D  CR EEK 4 SHRUB SAL I NT 2 . 5  RAP I D  CREEK 6 SHRUB ACENEG 2 . 5  

RAP I D  CR EEK 4 SHRUB SYUOCC 1 8  RAP I D  CREEK 6 SHRUB c� 2 . 5  

RAP I D  CREEK 4 GRAM . AGRSUI 2 . 5 RAP I D  CREEK 6 SHRUB PAR I NS 8 . 5  

RAP I D  CREEK 4 GRAM . BRO I NE 2 . 5  RAP I D  CREEK 6 SHRUB PRlN I R  1 8  

RAP I D  CREEK 4 GRAM . CARSPP 2 . 5  RAP I 0 CREEK 6 SHRUB .RHACAT 8 . 5  

RAP I D  CRE EK 4 GRAM . CARSPP 2 . 5  RAP I D  CREEK 6 SHRUB R I BSPP 8 . 5  

RAP I D  CREEK 4 GRAM . POAPRA 48 RAP I D  CREEK 6 · SHRUB SYMALB 2 . 5  

RAP I D  CREEK 4 FORB C I RSPP 2 . 5  RAP I D  CREEK 6 GRAM .  BRO I NE 2 . 5  

RAP I D  CREEK 4 FORB EQUARV 2 . 5  RAP I D  CREEK 6 GRAM . BRO I NE 1 8  

RAP I D  CREEK 4 FORB EUPUAC 2 . 5  RAP I D  CREEK 6 GRAM . CARSPP 1 8  

RAP I D  CREEK 4 FORB GA LBOR 1 8  RAP I D  CREEK 6 GRAM . CARSPP 8 . 5  

RAP I D  CREEK 4 FORB GA LTR I 8 . 5  RAP I D  CREEK 6 GRAM . ORYASP 8 . 5  

RAP I D  CRE EK  4 FORB L I NWL 8 . 5  RAP I D  CREEK 8 GRAM • .  POAPRA 2 . 5  

RAP I D  CRE EK 4 FORB LYSC I L  2 . 5  RAP I D  CREEK 8 FORB Ato.FBRA 8 . 5  

RAP I D  CRE EK 4 FORB lAELOFf 2 . 5  RAP I D  CREEK 6 FORB ARANuo 28 

RAP I D  CREEK 4 FORB OXASTR 8 . 5  RAP I D  CREEK 6 FORB ATHF I L  8 . 5  

RAP I D  CREEK 4 FORB RUOH I R  8 . 5 RAP I D  CREEK 8 FORB FRAPEN 0 . 5  

RAP I D  CREEK 4 FORB RUOLAC 1 8  RAP I D  CREEK 6 FORB GALBOR 8 . 5  

RAP I D  CREEK 4 FORB SOUA I S  1 8  RAP I D  CREEK 6 FORB GA LTR I 2 . 5  

RAP I D  CREEK 4 FORB STAPAL 8 . 5  RAP I D  CREEK 8 FORB GLEHED 2 . 5  

RAP I D  CREEK 4 FORB TAROFF 8 . 5  RAP I D  CREEK 8 FORB LYSC I L  8 . 5  

RAP I D  CREEK 4 FORB THAD AS 2 . 5  . RAP I D  CREEK 6 FORB OSMSPP 8 . 5  

RAP I D  CREEK 4 FORB TR I REP 1 8  RAP I D  CREEK 6 "FORB OXASTR 8 . 5  

RAP I D  CRE EK 4 FORB V I  CAME 2 . 5  RAP I D  CREEK 8 FORB RANSCE . 8 . 5  

RAP I D  CRE EK 4 FORB V I ONUT 8 . 5  RAP I D  CREEK 6 FORB RHACAT 8 . 5  

RAP I D  CRE EK 4 FORB V I OSPP 2 . 5  RAP I D  CREEK 8 FORB SUI ST E  1 8  

RAP I D  CRE EK  5 T R E E  POPTRE 1 8  RAP I D  CREEK 8 FORB SU I ST E  8 . 5  

RAP I D  CREEK 5 SHRUB AMEA.LN 28 RAP I D  CREEK 6 FORB STE LON 8 . 5  

RAP I D  CREEK 5 SHRUB PRUV I R  1 8  · RAP I D  CREEk 6 FORB SYUALB 2 . 5  

RAP I D  CREEK 5 SHRUB R I BSPP 8 . 5  RAP I D  CREEK 6 FORB TAROFF 8 . 5  

RAP I D  CRE EK 5 SHRUB ROSWOO 1 8  RAP I D  CREe< 6 FORB V I OSPP 8 . 5  

RAP I D  CRE EK 5 SHRUB RUB I DA 2 . 5  RAP I D  CREEK 7 TREE ACENEG 2 8  

) 
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DRA I NAGE S I TE PLANT SPEC I ES PERCENT DRA I NAGE S I T E P LANT SPEC I ES PERCENT 
TYPE COVER TYPE COVER 

RAP I D  CREEK 7 TREE OSTV I R  28 RAP I D  CREEK 8 FORB GALBOR 2 . 5  

RAP I D  CREEK 7 TREE Uu.tANE 28 RAP I D  CREEK 8 FORB GALTR I 8 . 5  

RAP I D  CREEK 7 SHRUB BETOCC J8 RAP I D  CREEK 8 FORB GEUA LE 8 . 5  

RAP I D  CREEK 7 SHRUB CORCOR 2 . 5  RAP I D  CREEK 8 FORB .. ENARV 8 . 5  
RAP I D  CREEK 7 SHRUB CORSTO 1 8 RAP I D  CREEK 8 FORB RUDH I R  8 . 5  
RAP I D  CRE EK  7 SHRUB LONO I O 8 . 5  RAP I D  CREEK 8 FORB SU I  STE 2 . 5  
RAP I D  CREEK 7 SHRUB PRUV I R  2 . 5  RAP I D  CREEK 8 FORB SOLSPP 8 . 5  
RAP I D  CREEK 7 SHRUB ROSWOO 8 . 5  RAP I D  CREEK 8 FORB STAPAL 8 . 5  
RAP I 0 CREEl< 7 SHRUB RUB I DA 8 . 5  RAP I D  CREEK · a FORB TAROFF 8 . 5  
RAP I D  CREEK 7 SHRUB RUB I DA 8 . 5  RAP I 0 CREEK 8 FORB THAD AS 8 . 5  
RAP I D  CREEK 7 SHRUB SYUOCC 2 . 5  RAP I D  CREEK 8 FORB V I CAUE 8 . 5  
RAP I D  CREEK 7 SHRUB TOXRYD 2 . 5  RAP I D  CREEK 8 FORB V I OSPP 8 . 5  

RAP I D  CREEK 7 GRAU . APOCAN 8 . 5  RAP I D  CREEK 9 TREE P I CG LA .J8 

RAP I D  CREEK 7 GRAU . CARSPP 2 . 5  RAP I D  CREEK 9 SHRUB ROSWOO 28 

RAP I D  CREEK 7 GRAU . CARSPP 2 . 5  RAP I D  CREEK 9 SHRUB RUBSPP 8 . 5  

RAP I D  CREEK 7 GRAU . ..a.HAEX 1 8  RAP I D  CREEK 9 SHRUB SAMRAC 8 . 5  

RAP I D  CREEK 7 GRAU . POAPRA 1 8  RAP I D  CREEK 9 SHRUB SYUOCC J8 

RAP I D  CREEK 7 FORB M.FBRA 2 . 5  RAP I D  CREEK 9 GRAM . AGRSPP 1 8  

RAP I D  CREEK . 1 FORB ASTSPP 8 . 5  RAP I D  CREEK 9 GRAM . BRO I NE 1 8  
RAP I D  CREEK 7 FORB CE LSCA 1 8 RAP I D  CREEK 9 GRAU . CARSPP 2 . 5  
RAP I D  CREEK 7 FORB EQUARV 2 . 5  RAP I D  CREEK 9 GRAU . ORYASP 1 8  

RAP I D  CREEK 7 FORB GALBOR 8 . 5  RAP I D  CREEK 9 GRAU .  POAPRA . 1 8  
RAP I D  CREEK 7 FORB GALTR I 8 . 5  RAP I D  CREEK 9 FORB AC ..... I L  8 . 5  

RAP I D  CREEK 7 FORB MA I CAN 8 . 5  RAP I D  CREEK 9 FORB ARANOO 8 . 5  

RAP I D  CREEK 7 FORB OSULON 8 . 5  RAP I D  CREEK 9 FORB ASTSPP 2 . 5  

RAP I D  CREEK 7 FORB OXASTR 8 . 5  RAP I D  CREEK 9 FORB GALBOR 2 . 5  

RAP I D  CREEK 7 FORB PAR I NS 2 . 5  RAP I D  CREEK 9 FORB GALTR I 8 . 5  

RAP I D  CREEK 7 FORB RUOH I R  8 . 5  RAP I D  CREEK 9 FORB UA I CAN 8 . 5  
RAP I D  CREEK 7 FORB RUOH I R  8 . 5  RAP I D  CREEK 9 FORB RUO LAC 2 . 5  
RAP I D  CREEK 7 FORB RUOLAC 8 . 5  RAP I D  CREEK 9 FORB St.t i ST E  8 . 5  
RAP I D  CREEK 7 FORB SAI'&AAR 8 . 5  RAP I D  CREEK 9 FORB TAROFF 1 8  

RAP I D  CREEK 7 FORB SAt-IAAR 8 . 5  RAP I D  CREEK 9 FORB THAD AS 2 . 5  

RAP I D  CREEK 7 FORB SEUGAL 8 . 5  RAP I D  CREEK 9 FORB TR I REP 2 . 5  

RAP I D  CREEK 7 FORB St.t i STE 2 . 5  RAP I D  CREEK 9 FORB V I CAUE 8 . 5  

RAP I D  CREEK 7 FORB TAROFF 2 . 5  RAP I D  CREEK 9 • FORB V I OSPP 8 . 5  

RAP I D  CREEK 7 FORB THAD AS 8 . 5  RAP I D  CREEK 1 8  TREE P I CG LA  98 

RAP I D  CREEK 7 FORB TR I REP 8 . 5  RAP I D  CREEK 1 8  SHRUB AMEALN 8 . 5  

RAP I D  CREEK 7 FORB V I OSPP 8 . 5  RAP I D  CREEK 1 8  SHRUB CORSPP 8 . 5  

RAP I D  CREEK 7 FORB V I  T R I P  2 . 5  RAP I D  CREEK 1 8  SHRUB . FRAVES 8 . 5  

RAP I D  CREEK 8 TREE P I CGLA 58 RAP I D  CREEK 1 8  SHRUB PRUV I R  28 

RAP I D  CREEK 8 TREE P I NPON 38 RAP I D  CREEK 1 8  SHRUB R I BSPP 8 . 5  

RAP I D  CREEK 8 SHRUB ACT ALB 8 . 5  RAP I D  CREEK 1 8  SHRUB ROSWOO 2 . 5  

RAP I D  CREEK 8 SHRUB AMEALN 2 . 5  RAP I D  CREEK 1 8  SHRUB SYMOCC 28 

RAP I D  CREEK 8 SHRUB CORSTO 8 . 5  RAP I D  CREEK 1 8  GRAM . AGRSPP 1 8  

RAP I D  CREEK 8 SHRUB PRUV I R  8 . 5  RAP I D  CREEK 1 8  GRAM . AL LCER 8 . 5  

RAP I D  CREEK 8 SHRUB ROSV.OO 2 . 5 RAP I D  CREEK 1 8  GRAM . CARSPP 2 . 5  

RAP I D  CREEK 8 SHRUB RUB I DA 2 . 5  RAP I D  CREEK 1 8  GRAU . ORYASP 1 8  

RAP I D  CREEK 8 SHRUB SAL I NT 2 . 5  RAP I D  CREEK 1 8  GRAM . OSMSPP 8 . 5  

RAP I D  CREEK 8 SHRUB SYMOCC 68 RAP I D  CREEK 1 8  GRAM . POAPRA 8 . 5  

RAP I D  CREEK 8 GRAU . BRO I NE 2 . 5  RAP I D  CREEK 1 8  GRAU . ST I V I R  8 . 5  

RAP I D  CREEK 8 GRAU . CARSPP 2 . 5  RAP I D  CREEK 1 8  FORB ARANUO 2 . 5  

RAP I D  CREEK 8 GRAU . WHSPP 8 . 5  RAP I D  CREEK 1 8  FORB GALBOR 0 . 5  

RAP I D  CREEK 8 GRAU . ORYASP 1 8  RAP I D  CREEK 1 0  FORB GALTR I 0 . 5  

RAP I D  CREEK 8 GRAU . POAPRA 2 . 5  · RAP I D  CREEK 1 8  fORB L I NBOR  2 . 5  

RAP I D  CREEK 8 FORB ACt-tA I L 8 . 5  RAP I D  CREEK 1 8  fORB W. I CAN 0 . 5  
RAP I D  CREEK · 8 FORB ARANUO 2 . 5  RAP I D  CREEK 1 0  FORB RUOH I R  0 . 5  

RAP I D  CRE EK  . 8 FORB ASTsPP 0 . 5  RAP I D  CREEK 1 8  FORB RUOLAC 0 . 5  

) 



DRA I NAGE S I TE P LANT 
TYPE 

RAP I D  CREEK 1 8  FORB 

RAP I D  CREEK 1 8  FORB 

RAP I D  CREEK 1 8 FORB 

RAP I D  CREEK 1 8  FORB 

RAP I D  CREEK 1 8  FORB 

RAP I D  CREEK 1 8  FORB 
RAP I D  CREEK 1 8  FORB 

RAP I D  CR EEK 1 1 TREE 
RAP I D  CREEK 1 1 SHRUB 

RAP I D  CREEK 1 1  SHRUB 

RAP I D  CREEK 1 1  SHRUB 

RAP I D  CREEK 1 1  SHRUB 
RAP I D  CREEK 1 1  GRAM . 
RAP I D  CREEK 1 1  GRAU . 
RAP I D  CREEK 1 1  GRAU . 
RAP I D  CREEK 1 1  GRAM . 
RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1 FORB 
RAP I D  CREEK 1 1 FORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1  fORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1 FORB 
RAP I D  CREEK 1 1  fORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1 FORB 

RAP I D  CREEK 1 1 FORB 

RAP I D  CREEK 1 1  FORB 
RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 1 1  FORB 

RAP I D  CREEK 3 1  TREE 
RAP I D  CREEK 3 1  TREE 
RAP I D  CREEK 3 1  SHRUB 
RAP I D  CREEK 3 1  SHRUB 
RAP I D  CREEK 3 1  SHRUB 
RAP I D CREEK J 1  SHRUB 
RAP I D  CREEK J 1  SHRUB 

RAP I D  CREEK J 1  SHRUB 
RAP I D  CREEK 3 1  GR� .  
RAP I D CREEK 3 1  GR� . 
RAP I D  CREEK 3 1 GRAU . 
RAP I D  CREEK 3 1  GR� . 
RAP I D  CREEK 3 1  GRAU . 
RAP I D  CREEK 3 1  fORB 
RAP I D  CREEK 3 1  fORB 

RAP I D  CREEK 3 1  fORB 

RAP I D  CREEK 3 1  FORB 

RAP I D  CREEK 3 1  fORB 

RAP I D  CREEK 3 1  fORB 

R AP I D  CREEK 3 1  fORB 
RAP I D  CREEK- 32 TR EE 
RAP I D  CREEK 32 SHRUB 
RAP I D  CREEK 32 SHRUB 
RAP I D  CREEK 32 SHRUB 

SPEC I ES 

SU I ST E  
SP I BET 

TAROFF 
TR I REP 

V I  CAME 
V I OSPP 
VIOSPP 
P I CGLA 

ART ORA 
ROSWOO 

RUB I DE 

SYWCC 
BROC I L  

BRO I NE 

CARSPP 

POAPRA 

ACHLAN 
ASTER I 

CONCAN 
ER IGLA 

GALBOR 

UONF I S  
OXASTR 

RATCOL 
RUOH I R  
RUOLAC 
SM I STE 

TAROFF 
THAD AS 
TR I REP 
V I  CAME 
V I OSPP 
V I OSPP 

ACENEG 

U LJAAWE 
B ETOCC 
CORSTO 
FRAVES 

R I BSPP 

RUB I DA 

SALALB 
AGRCAN 

CAR DEW 

CARO l S  
CARSPP 
POAPRA 

GALTR I  

POTSPP 

PTEAQU 
RUOLAC 
SM I STE 
SOLR I O  
V I OSPP 

P I CGLA 
CORSTO 
fRAVES 
L I NBOR 

PERCENT DRA I NAGE 
COVER 
2 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

38 RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

28 RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

48 RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

1 8  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

1 8  RAP I D  CREEK 

2 . 5  RAP I D  CREEK · 

88 RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  ·RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

58 RAP I D  CREEK 

2 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

88 RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

0 . 5  RAP I D  CREEK 

58 RAP I D  CREEK 

8 . 5  RAP I D  CREEK 

2 . 5  RAP I D CREEK 

2 . 5  RAP I D  CREEK 

75 

S I TE PLANT SPEC I ES PERCENT 
TYPE COVER 

32 SHRUB R I BSPP 8 . 5  
32 gfiU8 ROSWOO· 8 . 5  
32 SHRUB SALBEB 8 . 5  
32 SHRUB SHE CAN 8 . 5  
32 SHRUB SP I B ET 8 . 5  
32 SHRUB SYUOCC 8 . 5  
32 GJWA . AGRSTO 8 . 5  
32 GRAM . AGRS TO 8 . 5  
32 GRAM . CARCAP 1 8  
32 GRAM . CARt.t i C 8 . 5  
32 GRAM . CARSPP 8 . 5  
32 GRAM . CARSPP 8 . 5  
32 GRAM . EQUARV 2 . 5  
32 GRAM . PHLPRA 8 . 5  
32 GRAM .  SCHPUR 8 . 5  
32 FORB AC .... I L 8 . 5  
32 FORB ACOCOL 8 . 5  
32 FORB ACTRUB 8 . 5  
32 FORB ANTU I C  8 . 5  
32 FORB ASTSPP 8 . 5  
32 FORB CAMROT 8 . 5  
32 FORB GALT� I 8 . 5  
32 FORB GERR IC 8 . 5  
32 FORB HERSPH 8 . 5  
32 FORB LYSC I L  8 . 5  
32 FORB RUDH I R  8 . 5  
32 FORB SA� 8 . 5  
32 FORB SENPSE 8 . 5  
32 FORB SUI ST E  8 . 5  
32 FORB TAROFF 8 . 5  
32 FORB THAD AS 8 . 5  
32 FORB THASPP 8 . 5  
32 fORB TR I REP 2 . 5  
32 FORB V I  CAME 8 . 5  
32 FORB VI OSPP 2 . 5  
32 FORB Z I ZAPT 8 . 5  
33 TREE P I CG LA 38 
JJ TREE POPTRE 8 . 5  
3J SHRUB FRAV I R  8 . 5  
JJ SHRUB R I BSPP 8 . 5  
JJ SHRUB ROSWOO 8 . 5  
JJ SHRUB RUB I OA 8 . 5  
33 SHRUB SALBEB- 38 
J3 SHRUB SYUOCC 8 . 5  
33 GR� . BROC I L  2 . 5 . 
33 GR� .  BRO I NE 8 . 5  
33 GRAM . CAL CAN 28 
J3 GRAt.t . CARU I C  8 . 5  
33 � - CARROS 1 8  
33 GR� . GLYSTR 2 . 5  
33 GR� . PO APR A 28 
JJ fORB AC .... I L  8 . 5  
33 fORB ACOCOL 2 . 5  
33 FORB. ASTSPP· 8 . 5  
33 fORB C I CO I O  8 . 5  
33 fORB C I RVUL 8 . 5  
33 fORB CYAOff 8 . 5 . 

. ) 
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DRA I NAGE S I TE P LANT SPEC I ES PERCENT DRAI NAGE S I TE PLANT SPEC I ES PERCENT 
TYPE COVER TYPE COVER 

RAP I D  CREEK 3J FORB EQUARV 8 . 5  RAP I D  CREEK 34 FORB V I OSPP 8 . 5  
RAP I D  CREEK 3J FORB GALBOR 8 . 5  RAP I D  CREEK 35 TREE AC ENEG 28 
RAP ID CREEK 3J FORB HERSPH 8 . 5  RAP I D  CREEK 35 SHRUB BETOCC 28 
RAP I D  CREEK 3J FORB LATOCH 8 . 5  RAP I D  CREEK 35 SHRUB F'RAVES 8 . 5  
RAP I D  CREEK 3J FORB t.AENARV 8 . 5  RAP I D  CREEK 35 SHRUB R I BSPP 8 . 5  
RAP I D  CREEK 3l FORB POTARG 8 . 5  RAP I D  CREEK 35 GRAM . BROC I L  8 . 5  
RAP I D  CRE EK  33 FORB POTSPP 8 . 5  RAP I D  CREEK 35 GRAM . CARSPP 2 . 5  
RAP I D  CREEK 3J FORB RANSPP 8 . 5  RAP I D  CREEK 35 GRAM . E LYV I R  8 . 5  
RAP I D  CREEK 3J fORB RUOH I R  8 . 5  RAP I D  CREEK 35 GRAM . MUHRAC 0 . 5  
RAP I D  CREEK 3J FORB St.A I ST E  8 . 5  RAP I D  CREEK 35 GRAM . POAPA L 0 . 5  
RAP I D  CREEK 3J FORB TAROFF 0 . 5  RAP I D  CREEK 35 GRAM . POAPRA 68 
RAP ID CREEK 3l FORB THASPP 0 . 5  RAP I D  CREEK 35 FORB AGRS TR 0 . 5  
RAP I D  CREEK 3J FORB V J OUAP  0 . 5  RAP I D  CREEK 35 FORB C I RVU L 0 . 5  
RAP I D  CREEK 34 TREE ACENEG 2 . 5  RAP I D  CRE EK 35 FORB CONARV 0 . 5  
RAP I D  CREEK 34 SHRUB At.AEALN 0 . 5  RAP I D  CRE EK 35 FORB CYNOff 0 . 5  
RAP I D  CREEK 34 SHRUB BETOCC 78 RAP I D  CREEK 35 FORB H ERSPH 8 . 5  
RAP I D  CREEK 34 SHRUB CORCOR 8 . 5  RAP I D  CREEK 35 FORB MENARV 8 . 5  
RAP I D  CREEK 34 SHRUB CORSTO 2 . 5  RAP I D  CREEK 35 FORB OXASTR 0 . 5  
RAP I D  CREEK 34 SHRUB FRAVES 2 . 5  �RAP I D  CREEK 35 FORB POT NOR 0 . 5  
RAP I D  CREEK 34 SHRUB PHYUON 8 . 5  RAP I D  CREEK 35 FORB PT EAQU 88 
RAP I D  CREEK 34 SHRUB PRUV I R  2 . 5  RAP I D  CREEK 35 FORB RUOLAC 8 . 5  
RAP I D  CREEK 34 SHRUB R J BSPP 2 . 5  RAP I D  CREEK 35 FORB SM I ST E  8 . 5  
RAP I D  CREEK 34 SHRUB ROSWOO 0 . 5  RAP I D  CREEK 35 FORB SOLG I G  0 . 5  
RAP I D  CREEK 34 SHRUB RUB I DA 8 . 5  RAP I D  CRE EK 35 FORB URTD I O  0 . 5  
RAP I D  CREEK 34 SHRUB SAL.A..c'f 2 . 5  RAP I D  CREEK 35 FORB V I OSPP 8 . 5  
RAP I D  CREEK 34 SHRUB SYUOCC 2 . 5  RAP I D  CRE EK 36 TREE B ET PAP 20 
RAP I D  CREEK 34 SHRUB TOXRYO 8 . 5  RAP I D  CREEK 36 SHRUB AMEALN 8 . 5  
RAP I D  CREEK 34 GR� . AGRCAN 0 . 5  RAP I D  CREEK 36 SHRUB B ETOCC 88 
RAP I D  CREEK 34 GRAM . AGRREP 8 . 5  RAP I D  CREEK 36 SHRUB CORCOR 2 . 5  
RAP I D  CREEK 34 GRAM . BROC I L 2 . 5  RAP I D  CRE EK 36 SHRUB CORSTO 8 . 5  
RAP I D  CREEK 34 GRAM . CARO l S  8 . 5  RAP I D  CREEK 36 SHRUB FRAVES 0 . 5  
RAP I D  CREEK 34 GR� . CARO l S  1 8  RAP I D  CREEK 36 SHRUB LONO I O  8 . 5  
RAP I D  CREEK 34 GRAM . CARSPP 2 . 5  RAP I D  CRE EK 36 SHRUB PHYUON 0 . 5  
RAP I D  CREEK 34 GR� . CARSPP 2 . 5  RAP I D  CREEK 36 SHRUB PRUV I R  8 . 5  
RAP I D  CREEK 34 GR� . E LYV I R  8 . 5  RAP I D  CRE EK . 36 SHRUB R I BSPP 0 . 5  
RAP I D  CREEK 34 GR� . WHRAC 8 . 5  RAP I D  CREEK 36 SHRUB R I BSPP 8 . 5  
RAP I D - CREEK 34 GR� . POAPAL 8 . 5  RAP I D  CREEK 36 SHRUB ROSWOO 8 . 5  
RAP I D  CREEK 34 GR� . POAPRA 28 RAP I D  CREEK 36 SHRUB RUB I DA 0 . 5  
RAP I D  CREEK 34 GR� . SCHPUR 8 . 5  RAP I D  CREEK 36 SHRUB SHE CAN 0 . 5 
RAP I D  CREEK 34 FORB · ACl-*.t l l 8 . 5  RAP I D  CREEK 36 SHRUB SYUOCC 0 . 5  
RAP I D  CREEK 34 FORB ASTSPP 8 . 5  RAP I D  CREEK 36 GRAM . BROC I L  8 . 5  
RAP I D  CREEK 34 FORB C I RVUL 8 . 5  RAP I D  CREEK 36 GRAU . CAL CAN 0 . 5  
RAP I D  CREEK 34 FORB CYNOfF 8 . 5  RAP I D  CRE EK 36 GR� . CARSPP 0 . 5  
RAP I D  CREEK 34 FORB EQUARV 8 . 5  RAP I D  CRE EK  36 GR� . POAPAL 0 . 5  
RAP I D  CREEK 34 FORB GALBOR 8 . 5  RAP I D  CR EEK 36 GRAN . POAPRA 2 . 5  
RAP I D  CREEK 34 FORB GALTR I 8 . 5  RAP I D  CREEK 36 FORB ARANUO 1 8  
RAP I D  CREEK 34 FORB LATOCH 8 . 5  RAP I D  CR E EK 36 FORB C I RVUL · 8 . 5  
RAP I D  CREEK 34 FORB t.AELOFF 8 . 5  RAP I D  CR EEK 36 FORB EUPMAC 0 . 5  
RAP I D  CREEK 34 FORB UONF I S  8 . 5  RAP I D  CREEK · 36 FORB GALBOR 8 . 5  
RAP I D  CRE EK 34 FORB OXASTR 8 . 5  RAP I D  CRE EK 36 FORB GA LTR I 8 . 5  
RAP I D  . CREEK 34 FORB RUOLAC 8 . 5  RAP I D  CRE EK 36 FORB LATOCH 8 ." 5  
RAP I D  CREEK 34 FORB St.A I STE 8 . 5  RAP I D  CRE EK 36 FORB LATOCH 0 . 5  
RAP I D  CREEK 34 FORB SO.LG I G  2 . 5  RAP I D  CREEK 36 FORB UA I CAN 0 . 5  
RAP I D  CREEK 34 FORB SONASP 8 . 5  RAP I D  CREEK 36 FORB RUOLAC · 0 . 5  
RAP I D  CREEK 34 FORB TR I HYB 8 . 5  RAP I D  CREEK 36 FORB RUOLAC 0 . 5  
RAP I D  CREEK 34 FORB V ER TtiA 8 . 5  RAP I D  CREEK 36 FORB SU I ST E  0 . 5  
RAP I D  CREEK 34 FORB V I  CANE 8 . 5  RAP I D  CREEK 36 FORB SOLR I O  0 . 5  

.) 
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DRA I NAG E  S I T E  PLANT SPEC I ES PERCENT DRA I NAGE S I TE PLANT SPEC I ES PERCENT 
TYPE COVER TYPE COVER 

RAP I D  CREEK 36 FORB SOLSPP 0 . 5  RAP I D  CREEK .. SHRUB SA LPLA 28 
RAP I D  CREEK 36 FORB STR� 0 . 5  RAP I D  CREEK 48 GRAY . AGRSPP 8 . 5  
RAP I D  CRE EK  38 FORB THAD AS 0 . 5  RAP I D  CREEK 48 GRAY . CALCAN 1 8  
RAP I D  CRE EK  39 TRE E  P I CG LA  6 8  RAP I D  CREEl< 48 GRAM . CAL I NE 8 . 5  
RAP I D  CREEK 39 StRJB CORSTO 1 8  RAP I D  CREEK 48 GRAU .  CAAATH 68 
RAP I D  CREEK 39 stfMi LONO I O  0 . 5  RAP I D  CREEK 48 GRAY . CATAQU 8 . 5  
RAP I D  CRE EK 39 Sttru8 PRlN I R  1 8  RAP I D  CREEK .. GRAM . G LYGRA 8 . 5  
RAP I D  CRE EK 3i StRJB R I BSPP 1 8  RAP I D  CREEl< .. GRAY . G LYSTR 2 . 5 
RAP I D  CRE EK 39 StRJB ROSWOO 2 . 5  RAP I D  CREEK .. GRAM • PHLPRA 8 . 5  
RAP I D  CRE EK 39 StRJB RUB I DA 0 . 5  RAP I D  CREEK .. GRAM . POAPRA 2 . 5  
RAP I D  CRE EK 39 StRJ8 RUBPUB 0 . 5  RAP I D  CREEK .. FORB ACOCOL 8 . 5  

. RAP I D  CRE EK 39 SHruB SAt.ACAN 20 RAP I D  CREEK 48 FORB AST J UN 8 . 5  
RAP I D  CRE�K 39 51-RJB SYUALB 2 . 5  RAP I D  CREEK 48 FORB ASTMER 8 . 5  
RAP I D  CREEK 39 GFWA . BROC I L 8 . 5  RAP I D  CREEK 48 FORB ASTSPP 8 . 5  
RAP I D  CREEK 39 GRAU . CARSPP 8 . 5  RAP I D  CREEK 48 FORB C ICOOU 8 . 5  
RAP I D  CREEK 39 GRAU . CARSPR 2 . 5  RAP I D  CREEK 48 FORB C I RSPP 0 . 5  
RAP I D  CREEK 39 GRAU . CATAQU 2 . 5  RAP I D  CREEK 48 FORB EP I ANG 8 . 5  
RAP I D  CREEK 39 GRAU . E LYV I R  8 . 5  RAP I D  CREEK .. FORB EQUSYL 1 8  
RAP I D  CREEK 39 CRAW . E LYV I R  8 . 5  RAP I D  CREEK .. FORB GALBOR 8 . 5  
RAP I D  CREEK 39 GRAU . ORYASP 8 . 5  RAP I D  CREEK 48 FORB GERR IC 8 . 5  
RAP I D  CREEK 39 CRAW . PHLPRA 8 . 5  RAP I D  CREEK 48 FORB HA LDEF' 0 . 5  
RAP I D  CREEK 39 GRAU . POAPAL 8 . 5  RAP I D  CREEK 48 FORB HERSPH 8 . 5  
RAP I D  CREEK 39 FORB ACOCOL 2 . 5  RAP I D  CREEK .. FORB UENARV 8 . 5  
RAP I D  CREEK 39 FORB ACTRUB 2 . 5  RAP I D  CREEK 48 FORB POTNOR 8 . 5  
RAP I D  CRE EK 39 FORB ARANUO 2 . 5  RAP I D  CREEK 48 FORB PYRSPP 8 . 5  
RAP I D  CREEK 39 fORB AST SPP 8 . 5  RAP I D  CREEK .. fORB RUOH I R  8 . 5  
RAP I D  CREEK 39 FORB AST SPP 8 . 5  RAP I D  CREEK 48 FORB RWCR I 8 . 5  
RAP I D  CREEK 39 FORB C I CD I O  8 . 5  RAP I D  CREEK 48 FORB SM I ST E  8 . 5  
RAP I D  CRE EK 39 FOAS C LEOCC 8 . 5  RAP I D  CREEK .. fORB SOLG IG 8 . 5  
RAP I D  CREEK 39 FORB D I STRA 0 . 5  RAP I D  CREEK .. FORB TAROF'F' 8 . 5  
RAP I D  CRE EK 39 FORB FRAVES 8 . 5  RAP I D  CREEK .. FORB TR I REP 8 . 5  
RAP I D  CRE EK 39 FORB GALTR I 1 8  RAP I D  CREEK 48. fORB V I  CAME 8 . 5  
RAP I D  CRE EK  39 FORB G ERR I C  8 . 5  RAP I D  CREEK 48 FORB Z I ZAPT 2 . 5  
RAP I D  CRE EK 39 FORB G LYSTR 8 . 5  RAP I D  CREEK 4 1  SHRUB SAL LUT 8 . 5  
RAP I D  CRE EK 39 FORB HACDEF 8 . 5  RAP I D  CREEK ' "  GRAY . AGRHYE 28 
RAP I D  CRE EK 39 FORB HEUR I C  8 . 5  RAP I D  CREEK 4 1  GRAY . CARROS 38 
RAP I D  CREEK 39 FORB LATOCH 2 . 5  RAP I D  CREEK 4 1  GRAY . SC I SPP 1 8  
RAP I D  CRE EK 39 FORB L I NBOR 1 8  RAP I D  CREEK 4 1  GRAM . TYPLAT 48 
RAP I D  CRE EK 39 FORB . UENARV 2 . 5  RAP I D  CREEK 4 1  FORB AST JUN 8 . 5  
RAP I D  CRE EK 39 FORB OSULON 2 . 5  . RAP I D  CREEK 4 1  fORB C J CD I O  8 . 5  
RAP I D  CRE EK 39 FORB POT NOR 8 . 5  RAP I D  CREEK 41 FORB EQUSPP 1 8  
RAP I D  CRE EK 39 FORB RUOLAC 8 . 5  RAP I D  CREEK 41 fORB RUUCR I 8 . 5 · 
RAP I D  CR E EK 39 FORB RUUCR I 8 . 5  RAP I D  CREEK 41 fORB V I OSPP 8 . 5  
RAP I D  CR E EK 39 FORB SANUAR 8 . 5  RAP I D  CREEK 42 TREE P I CG LA 38 
RAP I D  CRE EK 39 FORB SU I RAC 8 . 5  RAP I D  CREEK 42 T R E E  POPTRE 2 8 . 
RAP I D  CR E EK 39 FORS SM I ST E  8 . 5  RAP I D  CREEK 42 SHRUB AUEA LN  8 . 5  
RAP I D  CREEK 39 FORB ST E LON 8 . 5  RAP I D  CREEK 42 SHRUB B ETOCC 2 8  
RAP I D  CRE EK 39 FORS THASPP 8 . 5  RAP I D  CREEK 42 SHRUB COR CAN 8 . 5  
RAP I D  CRE EK 39 FORS URTD I O  8 . 5  RAP I D  CREEK 42 SHRUB CORSTO 2 . 5  
RAP I D  CRE EK 39 FORB V I OCAN 2 . 5  RAP I D  CREEK 42 SHRUB PRUV I R  2 8  
RAP I D  CREEK 48 TREE P I CGLA 40 RAP I D  CREEK 42 SHRUB R I BSPP 8 . 5  
RAP I D  CREEK 48 �UB CORSTO 1 8  RAP I D  CREEK 42 SHRUB ROSWOO 2 . 5  
RAP I D  CREEK 48 � R I BSPP 2 . 5  RAP I D  CREEK 42 SHRUB SALBE8 2 . 5 
RAP I D  CREEK 48 SIRJ8 ROSWOO 1 8  RAP I D  CREEK 42 SHRUB SA L COR 2 . 5  
RAP I D  CREEK 48 SI-RJ8 RUBPUB 2 . 5  RAP I D  CREEK 42 SHRUB SYUOCC 2 . 5  
RAP I D  C R E EK 48 �ue SALBEB 8 . 5  RAP I D  CREEK 42 GRAU . AGRSTO 2 . 5  
RAP I D  CREEK 48 � SA L LUT 8 . 5  RAP I D  CREEK 42 GRAU . BROC I L  2 . 5  

v 



78 

DRA I NAGE S I TE PLANT SPEC I ES PERCENT DRA INAGE S I TE P LANT SPEC I ES PERCENT 

TYPE COVER TYPE COVER 

RAP I D  CREEK 42 GRAM . EQUARV 2 . 5  RAP I D  CREEK 44 SHRUB SALCAN 8 . 5  
RAP I D  CREEK 42 GRAM . PHLPRA 28 RAP I D  CREEK 44 SHRUB SALLUT 8 . 5  
RAP I D  CREEl< 42 GRAM . POAPAL 1 8  RAP I D  CREEK 44 GRAM . AGRREP 2 . 5  
RAP I D  CREEK 42 GRAM . POAPRA 68 RAP I D  CREEK 44 GRAM . BROC I L  8 . 5  
RAP I D  CREEl< 42 FORB AC ..... I L  8 . 5  RAP I D  CREEK • •• GRAM . CALCAN 2 . 5  
RAP I D  CREEK 42 FORB AST LAE 8 . 5  RAP I D  CREEl< •• GRAM . CARDEW 38 
RAP I D  CREEK 42 FORB AST LAE 1 8  RAP I D  CREEK 44 GRAM . CARNES 2 . 5  
RAP I D  CRE EK 42 FORB C I QO IO 8 . 5  RAP I D  CREEK •• GRAM . CARSPP 38 
RAP I D  CREEK 42 FORB GALBOR 8 . 5  RAP I D  CREEK •• GRAM . JUNBAL 8 . 5  
RAP I D  CREEK 42 FORB GALTR I 8 . 5  RAP I D  CREEK •• GRAM . WHRAC 8 . 5  
RAP I D  CRE EK 42 FORB GERR I C  8 . 5  RAP I D  CREEK 44 GRAM . PHLPRA 8 . 5  
RAP I D  CREEK 42 FORB HERSPH 2 . 5  RAP I D  CREEK 44 GRAM . POAPAL 8 . 5  
RAP I D  CRE EK 42 FORB LYSC I L  8 . 5  RAP I D  CREEK 44 GRAM . POAPRA 8 . 5  
RAP I D  CREEK 42 FORB MA I CAN 8 . 5  RAP I D  CREEK 44 FORB ASTSPP 8 . 5  
RAP I D  CREEK 42 FORB MENARV 8 . 5  RAP I D  CREEK 44 FORB GENPUB 8 . 5  
RAP I D  CREEK 42 FORB PRUWL 8 . 5  RAP I D  CREEK 44 FORB GENPUB 8 . 5  
RAP I D  CRE EK 42 FORB PYRSPP 8 . 5  RAP I D  CREEK 44 FORB SOL CAN 8 . 5  
RAP I D  CRE EK 42 FORB RUDH I R  2 . 5  � BATTLE CREEK 1 2.  TREE POPTRE 8 . 5  
RAP I D  CRE EK  42 FORB SM I ST E  8 . 5  BATTLE CREEK 1 2  TREE BETPAP 8 . 5  
RAP I D  CREEK 42 FORB SOLCAN 8 . 5  BATTLE CREEl< 1 2  TREE P I NPON  1 8  
RAP I D  CRE EK  42 FORB TAROFF 2 . 5  BATTLE CREEK 1 2  SHRUB AGRSTR 2 . 5  
RAP I D  CRE EK 42 FORB THAD AS 8 . 5  BATTLE CREEK 1 2  SHRUB BETOCC 2 . 5  
RAP I D  CREEK 42 FORB THASPP 8 . 5  BATTLE CREEK 1 2  SHRUB CORSTO 2 . 5  
RAP I D  CREEK 42 · FORB V I  CAME 8 . 5  BATTLE CREEK 1 2  SHRUB �F I S  8 . 5  
RAP I D  CREEK 42 FORB V I OCAN 8 . 5  BATTLE CREEK 1 2  SHRUB PHYUON 2 . 5  
RAP I D  CREEK 43 TREE P I CG LA 8 . 5  BATTLE CREEK 1 2  SHRUB ROSWOO 8 . 5  
RAP I D  CREEK 43 SHRUB BETOCC 8 . 5  BATTLE CREEK 1 2  SHRUB RUB I DA 1 8  
RAP I D  CREEl< 43 SHRUB POTFRU 28 BATTLE CREEK 1 2  SHRUB SALBEB 1 8  
RAP I D  CREEl< 43 SHRUB R I BSPP 8 . 5  BATTLE CREEK 1 2  s� SALLUT 2 . 5  
RAP I D  CRE El< 43 SHRUB SA LBEB 2 . 5  BATTLE CREEK 1 2  sHRUB· SYWCC 8 . 5  
RAP I D  CREEK 43 SHRUB SAL CAN 28 BATTLE CREEK 1 2  GRAM . AGRSTO 1 8  
RAP I D  CREEK 43 SHRUB SAL LUT 1 8  BATTLE CREEK 1 2 . GRAM . C.A.R a«l 8 . 5  
RAP I D  CRE EK 43 GRAM . AGRREP 8 . 5  BATTLE CR EEK 1 2  GRAM . CAR I NT 2 . 5  
RAP I D  CREEK 43 GRAM . BROC I L 8 . 5  BATTLE CREEK 1 2  GRAM . CARU I C  2 . 5  
RAP I D  CREEK 43 GRN.I . CARNES 8 . 5  BATTLE CR EEK 1 2  GRAW . CARST I 8 . 5  
RAP I D . CREEK 43 GRAM . CARROS 28 BATTLE CREEK 1 2  GRAM . POAPRA 38 
RAP I D  CREEK 43 GRAM . JUNBAL 8 . 5  BATTLE CREEK 1 2  FORB ACHLAN 8 . 5  
RAP I D  CREEK 43 GRAM . WHRAC 8 . 5  BATTLE CREEK 1 2  FORB C I CMAC  8 . 5  
RAP I D  CREEK 43 GRAM . · · POAPRA 68 .BATTLE CREEK 1 2  FORB C I RVUL 8 . 5  
RAP I D  CREEK 43 FORB AC ..... I L  8 . 5  BATTLE CREEK 1 2  FORB EOUARV 8 . 5  
RAP I D  CREEK 43 FORB ASTSPP 8 . 5  . BATTLE .CREEK 1 2  FORB GALTR I 8 . 5  
RAP I D  CREEK 43 FORB C I RVUL 8 . 5  BATTLE CREEK 1 2  FORB GERR I C. 8 . 5  
RAP I D  CREEK 43 FORB CYNOFF 8 . 5  BATTLE CREEK 1 2  FORB HERSPH 1 8  
RAP I D  CREEK 43 FORB FRAVES 8 . 5  BATTLE CREEK 1 2  FORB LYSC I L  8 . 5  
RAP I D  CREEK 43 FORB G ENPUB 8 . 5  BATTLE CREEK 1 2  FORB NEPCAT 8 . 5  
RAP I D  CREEK 43 FORB POT NOR 8 . 5  BATTLE CREEK 1 2  FORB ONOSEN 2 . 5 . 
RAP I D  CREEK 43 FORB RUOH I R  0 . 5  BATTLE CREEK 1 2  FORB POTQUI 8 . 5  
RAP I D  CREEK 43 FORB SOLSPP 0 . 5  BATTLE CREEK 1 2  FORB RUOLAC 8 . 5  
RAP I D  CRE EK 43 FORB STAPAL 0 . 5  BATTLE CREEK 1 2  FORB SC it.tiC 1.00 
RAP I D  . CREEK 44 TREE P I CG LA 20 BATTLE CREEK 1 2  FORB SOLG I G  0 . 5  
RAP I D  CREEK 44 TREE POPTRE 2 . 5  BATTLE CREEK 1 2  FORB STELON 8 . 5  
RAP I D  CREEK 44 . SHRUB BETOCC 0 . 5  BATTLE CREEK 1 2  FORB TAROFF 1 8  
RAP I D  CREEK 44 SHRUB CORSTO 8 . 5  BATTLE CREEK 1 2  FORB THASPP· 2 . 5  
RAP I D  CREEK 44 SHRUB FRAVES 8 . 5  BATT LE CRE EK 1 2  FORB TR I PRA  2 . 5  
RAP I D  CREEK 44 SHRUB POTFRU 1 8  BATTLE CREEK 1 2  FORB TR I REP 1 8  
RAP I D  CREEK 44 SHRUB R I BSPP 0 . 5  BATTLE CREEK 1 2  FORB V I C� 0 . 5  
RAP I D  CREEK 44 SHRUB SALBEB 0 . 5  BATTLE CREEK 1 3  TRE E  P I NPQ4  28 

� 
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BATTLE CREEK 1 3  TREE QUEUAC 58 BATTLE CREEK 1 4  FORB ARANUO 2 . 5  

BAT T LE CREEK 1 3  SHRUB AUEALN 8 . 5  BATTLE CREEK 1 4  FORB GALBOR 2 . 5  
BATT LE CREEK 1 3  SHR� CORCOR 68 BATTLE CREEK 1 4  FORB GA LTR I 8 . 5  

BATT LE CREEK 1 3  SHR� LONO I O  1 8  BATTLE CREEK 1 4  FORB HERSPH 2 . 5  

BATT LE CREEK 1 3  SHR� PHYWON 1 8  BATTLE CREEK . 1 4  FORB t.AA I CAN 8 . 5  

BAT T LE CREEK 1 3  SHRUB PRUV I R  1 8  BATTLE CREEK 1 4  FORB RUOH I R  8 . 5  

BATTLE CRE EK  1 3  SHR� R I BSPP 1 8  BATT LE CREEK 1 4  FORB SUI STE 8 . 5  

BATT LE CREEK 1 3  SHRUB RUB I DE 1 8  BATTLE CREEK 1 4  FORB SOLSPP 8 . 5  

BATT LE CREEK 1 3  SHRUB SYt.40CC 2 . 5  BATTLE CREEK 1 4  FORB TAROFF 8 . 5  

BATTLE CREEK 1 3  SHRUB TOXRYO 28 BATTLE CREEK 1 4  fORB THASPP 2 . 5  

BATTLE CREEK 1 3  GRAM . AGRSTO 1 8  BATTLE CREEK 1 4  FORB V I CAUE 8 . 5  

BAT T LE CREEK 1 3  GRAM . BRO I NE 1 8  BATTLE CREEK 1 4  fORB V I OSPP 2 . 5  
" BATT LE CREEK 1 3  GRAM . CARBEB 8 . 5  BATTLE CREEK 1 5  TREE POPT R E  1 8  
BAT T LE CREEK 1 3  GRAM . CAR FOE ·8 . 5  BATTLE CREEK 1 5  SHRUB CORSTO 8 . 5  

BAT T LE CRE EK 1 3  GRAM . CARSPR 2 . 5  BATTLE CREEK 1 5  SHRUB SALBEB 1 8  

BAT T LE CREEK 1 3  GRAU . LAZCAU 8 . 5  BATTLE CREEK 1 5  SHRUB SAL I NT 48 

BATT LE CREEK 1 3  GRAU . PAN L E I  8 . 5  BATTLE CREEK 1 5  GRAU . BRO I NE 8 . 5  

BATT LE CREEK 1 3  GRAU . POAPRA 28 BATTLE CREEK 1 5  GRAM . CARHAY 2 . 5  

BATTLE CREEK 1 J  GRAM . SCHPUR 8 . 5  - BATTLE CREEK 1 5  GRAU . CAR l NT 2 . 5  

BAT T LE CRE EK 1 3  FORB ACTR� 2 . 5  BATT LE CREEK 1 5  GRAM . PHLPRA 2 . 5  

BAT T L£ CRE EK . 1 3  fORB APOANO 2 . 5  BATTLE CREEK 1 5  GRAM . POAPAL 48 

BAT T LE CREEK 1 3  fORB BRASPP 8 . 5  BATT LE CREEK 1 5  GRAU .  POAPRA 8 . 5  

BAT T LE CREEK 1 J  fORB EQUARV 8 . 5  BATTLE CREEK 1 5  GRAU . SC H A I C  2 . 5  
BAT T LE CREEK 1 3  fORB GALBOR 2 . 5  BATTLE CREEK 1 5  GRAU . SOLSPP 2 . 5  
BATT LE CREEK 1 3  FORB GALTR I 8 . 5  BATTLE CREEK 1 5  FORB AGRSTR 8 . 5  

BATT LE CREEK 1 3  fORB HERSPH 1 8  BATTLE CREEK 1 5  FORB BRASPP 8 . 5  

BATT LE CREEK 1 3  fORB LACB I E  8 . 5  BATTLE CREEK 1 5  FORB C I COOU 8 . 5  
BAT T LE CREEK 1 J  fORB MA I CAN 8 . 5  BATT LE CREEK 1 5  FORB C I RVUL 8 . 5  

BATTLE CREEK 1 J  FORB UENARV 2 . 5  BATT LE CREEK 1 5  FORB EQUAAV 68 

BATT LE CREEK 1 3  fORB UONF I S  8 . 5  BATTLE CREEK 1 5  FORB fRAV I R  8 . 5  

BAT T LE CREEK 1 3  fORB OSULON 1 8  BATTLE CREEK 1 5  fORB GALBOR 8 . 5  

BATT LE CREEK 1 3  fORB SAt&tAR 2 . 5  BATTLE C.REEK 1 5  FORB GEUALE 8 . 5  

BATT LE CRE EK 1 3  FORB SM I RAC 2 . 5  BATTLE CREEK 1 5· FORB HALDEF 8 . 5  

BATT LE CREEK 1 3  fORB THASPP 1 8  BATTLE CREEK 1 5  FORB HERSPH 8 . 5  

BAT TLE CREEK 1 3  fORB TRAOUB 8 . 5  BATTLE CREEK 1 5  FORB ONOSEN 1 8  

BATTLE CREEK 1 3  FORB TR I REP 8 . 5  BATTLE CREEK 1 5  FORB OXASTR 8 . 5  
BATTLE CREEK 1 3  FORB V I CAUE 2 . 5  BATTLE CRE EK  1 5  fORB RUOH I R  8 . 5  
BATT LE CREEK 1 3  fORB V I OSPP 2 . 5  BATTLE CREEK 1 5  FORB RliACR I 8 . 5  
BATT L E  CRE EK 1 4  TREE BET PAP 38 BATT LE CREEK 1 5  FORB TAROFF 8 . 5  
BAT T LE CREEK 1 4  TREE · P I CGLA 2 . 5  . BATTLE CREEK 1 5  fORB THASPP 8 . 5 
BATTLE CREEK 1 4  TREE P I NPON  28 BATTLE CREEK 1 5  FORB "TR .I REP 2 . 5  
BATT LE CREEK 1 4  TREE POPTRE 2 . 5  BATTLE CREEK 1 5  FORB VERTHA 8 . 5  
BATT LE CREEK 1 4  TREE OUEMAC 1 8  BATTLE CREEK 1 5  fORB V I  CAME 8 . 5 · 
BATTLE CREEK 1 4  SHRUB AUEALN 2 . 5  BATTLE CREEK 1 6  TREE P I NPON  48 
BAT T LE CREEK 1 4  SHRUB CORCOR 78 BATTLE CREEK 1 6  TREE QUElAAC 8 . 5  
BAT T L E  CREEK 1 4  SHRUB R I BSPP 8 . 5  BATTLE CREEK 1 6  SHRUB PHYUON 1 8 · 
BATTLE CREEK 1 4  SHRUB ROSWOO 8 . 5  BATT LE CREEK 1 6  SHRUB ROSWOO 8 . 5  
BATTLE CRE EK 1 4  SHRUB RUBSPP 8 . 5  BATTLE CREEK 1 6  SHRUB RUB I DA 2 . 5  
BATTLE CREEK 1 4  SHRUB SYUOCC 2 . 5  BATT LE CREEK 1 8  SHRUB RUBPAR 2 . 5  
BAT T LE CREEK 1 4  SHRUB TOXRYO 28 BATT LE CREEK 1 6  SHRUB SALBEB 8 . 5  
BAT T LE CRE EK  1 4  GRAtA . BRO I NE 1 8  BATTLE CREEK 1 6  SHRUB SA L I NT 2 . 5  
BATTLE CREEK 1 4  GRAM . CAR FOE 2 . 5  BATT LE CREEK 1 6  SHRUB s� 1 8  
BAT T LE CRE EK 1 4  GRAiA . CARSPP 68 BATTLE CREEK 1 6  GRAtiA . AGRCAN 8 . 5  
BAT T L E  CREEK 1 4  GRAU . POAPAL 8 . 5  BATTLE CREEK 1 6  GRAtA . BRO I NE 2 . 5  
BATTLE CREEK 1 4  GRAU . POAPRA 1 8  BATTLE CREEK 1 6  GRAtA . CAR D EW  38 
BAT T L E  CREEK 1 4  GRAU . SCHPUR 1 8  BATTLE CREEK .1 6  GIW.t . CARSPP 1 8  
BATTLE CREEK 1 4  fORB - APOANO 2 . 5  BATTLE CREEK 1 6  GRAtA . E LYV I R  2 . 5  

� 
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BATTLE CREEK 1 8  fORB AGRSTR 8 . 5  BATTLE CREEK 28 FORB H ERSPH 8 . 5  

BATTLE CREEl< 1 8  fORB APOANO 8 . 5  8A TTLE CREEl< 28 FORB LATOCH 8 . 5  

BATTLE CREEl< 1 8  fORB APOCAN 8 . 5  8A TTLE CREEl< 28 FORB LYSC J. L  8 . 5  

BATTLE CREEl< 1 8  fORB ARANUO 0 . 5  BATTLE CREEl< 28 FORB UA I CAN 2 . 5  

BATTLE CREEl< 1 8  fORB C I CDOU 2 . 5  BATT LE CREEK 28 FORB WNF I S  0 . 5  

BATTLE CREEl< 1 9  fORB EUPUAC 0 . 5  BATTLE CREEK 28 FORB OSULON 2 . 5  

BATTLE CREEK 1 9  fORB GALTR I 0 . 5  BATTLE CREEK 20 FORB SA..aAAR 0 . 5  

BATTLE CREEK 1 9  fORB G ERSPP 2 . 5  BATTLE CRE EK 28 FORB SCUGAL 0 . 5  

BATTLE CREEK 1 9  fORB HALDEF 0 . 5  BATT LE CRE EK 28 fORB SU I  HER 0 . 5  

BATTLE CREEK 1 9  fORB HERSPH 2 . 5  BATTLE CRE EK 28 fORB St.t i RAC 8 . 5  

BATTLE CREEK 1 8  fORB LACB I E  0 . 5  BATTLE CREEK 28 fORB St.t i ST E  2 . 5  

BATTLE CREEK 1 9  fORB LATOCH 0 . 5  BATTLE CREEK 28 fORB SOL CAN 0 . 5  

BATTLE CREEK 1 9  FORB L I NBOR 2 . 5  BATTLE CRE EK 28 fORB THADAS 2 . 5  

BATTLE CREEK 1 9 FORB �f i S 0 . 5  BATT LE CRE EK 28 fORB V I C�E 0 . 5  

BATTLE CREEK 1 9  FORB ONOSEN 1 0  BATTLE CRE EK 20 fORB V I OSPP 0 . 5  

BATTLE CREEK 1 9  fORB OXASTR 0 . 5  BATT LE CRE EK 2 1  T R E E  P I CG LA  0 . 5  

BAT TLE CREEK 1 9  fORB PRUVUL 0 . 5  BATTLE CRE EK 2 1  TREE QUOAAC 0 . 5  

BATTLE CREEK 1 9  fORB PT EAQU 2 . 5  BATTLE CRE EK 2 1  SHRUB CORSTO 0 . 5  

BATTLE CREEK 1 9  fORB PYRSPP 0 . 5  BATTLE CRE EK 2 1  SHRUB fRAV I R  0 . 5  

BAT TLE CREEK 1 8  fORB SAt-&&AR 0 . 5  BATTLE CRE EK 2 1  SHRUB PHYWN 2 . 5  

BATTLE CR(EI< 1 8  fORB SOLSPP 2 . 5  BATTLE CRE EK 2 1  SHRUB R I BSPP 0 . 5  

BATTLE CREEK 1 9  fORB TAROff 0 . 5  BATTLE CRE EK 2 1  SHRUB ROSWOO 0 . 5  

BATT LE CREEK 1 9  fORB THAD AS 0 . 5  BATTLE CRE EK 2 1  SHRUB SALBEB 0 . 5  

BAT T LE CREEK 1 9  fORB T R I PRA 0 . 5  BATTLE CRE EK 2 1  SHRUB SA L I NT 2 . 5  

BATT L E  CREEK 1 9  fORB TR I R EP 2 . 5  BATT LE CRE EK 2 1  SHRUB TOXRYO 2 . 5  

BATTLE CREEK 1 9  fORB URTD I O  0 . 5  BATTLE CRE EK  2 1  GRAM . AGRSTO 48 

BAT T LE CRE EK 1 9  fORB V l CAt.tE 0 . 5  BATTLE CRE EK 2 1  GRAM . BROC I L  0 . 5  

BAT TLE CREEK 1 9  fORB V I OSPP 8 . 5  BATTLE CRE EK 2 1  GRAM . CARSTO 2 . 5  

BATT LE CREEK 28 TREE B ET PAP 28 BATTLE CREEK 2 1  GRAN . DANSP I 0 . 5  

BAT T LE CREEK 20 TREE P I NPON J8 BATTLE CREEK 2 1  GRAM . PANPER 0 . 5  

BATTLE CREEK 20 TREE QUOAAC 38 BATT LE CREEK 2 1  GRAM . PHLPRA 2 . 5  

BATT LE CREEK 28 SHRUB ANEALN 2 . 5  BATTLE CRE EK 2 1  GRAM . POAPAL 0 . 5  

BAT T LE CREEK 28 SHRUB CORCOR 70 BATTLE CRE EK 2 1  GRAM . POAPRA 0 . 5  

BAT TLE CREEK 20 SHRUB LONO I O  0 . 5  BATTLE CREEK 2 1  fORB ANEV I R  0 . 5  

BATTLE CREEK 28 SHRUB PRUV I R  2 . 5  BATTLE CRE EK 2 1  fORB APOANO 0 . 5  

BATTLE CREEK 28 SHRUB R I BSPP 0 . 5  BATTLE CRE EK 2 1  fORB ARANUO 0 . 5  

BATTLE CREEK 28 SHRUB RUBSPP 8 . 5  BATTLE CREEK 2 1  fORB CAl.AROT 8 . 5  

BAT· T LE CREEK 28 SHRUB SYUALB 0 . 5  BATTLE CREEK 2 1  fORB C I CDOU 2 . 5  

BAT T LE CREEK 20 SHRUB SYt..tOCC 2 . 5  BATT LE CRE EK 2 1  fORB EQUARV 2 . 5  

BAT T L E  CREEK 20 SHRUB TOXRYO 0 . 5  BATTLE CRE EK 2 1  f-ORB EQULAV 0 . 5  

BATTLE CREEK 28 GRAN � ATHf i L  0 . 5  BATT LE CRE EK 2 1  fORB EUPUAC 0 . 5  

BATT LE CREEK 20 GRAN .  BRO I NE 0 . 5  BATT L E  CRE EK 2 1  FORB GA LBOR 0 . 5  

BATTLE CREEK 20 GRAM . CARSPP 0 . 5  BATTLE CRE EK 2 1  fORB G EUA L E  e . �  

BATTLE CREEK 28 GRN.t . CARSPP 2 . 5  BATTLE CRE EK 2 1  FORB HERSPH 0 . 5  

BAT T L E  CREEK 20 GRAN . DANSP I 8 . 5  BATTLE CR E EK 2 1  FORB LYCAME 0 . 5  

BAT T L E  CREEK 20 GRAN . ORYASP 2 . 5  BATT L E  CRE EK 2 1  FORB LYSC I L  0 . 5  

BATT LE CREEK 20 GRN.t . POAPAL 0 . 5  BATTLE CREEK 2 1  FORB UONF I S  e .·5 

BAT T LE CREEK 20 GRAN . POAPRA 1 0  BATTLE CREEK 2 1  fORB OSULON 0 . 5  

BATT L E  CREEK 20 GRAU . SCHPUR 0 . 5  BATTLE CR EEK 2 1  FORB P LAUAJ 0 . 5  

BAT T L E  CREEK 28 fORB AC.-... I L  0 . 5  SA TTLE CRE EK 2 1  FORB PRUVUL 0 . 5  

BAT T L E  CREEK 20 fORB ANEV I R  0 . 5  BATTLE CREEK 2 1  fORB RUOH I R  0 . 5  

BAT T LE CREEK 20 fORB APOANO 0 . 5  BATTLE CRE EK 2 1  fORB RLU.AEX 0 . 5  

BAT T L E  CREEK 20 FORB ARANUO 2 . 5  BATTLE CRE EK 2 1  FORB SOL CAN 0 . 5  

BAT T L E  CREEK 20 fORB GALBOR 0 . 5  BATTLE CR EEK 2 1  fORB T R I PRA 0 . 5  

BAT T L E  CREEK 20 FORB GAL TR I 0 . 5  BATTLE CREEK 2 1  fORB TR I R EP 2 . 5  

BAT T L E  CREEK 20 fORB G ERR I C  0 . 5  BATTLE CR E EK 2 1  FORB URTD I O  0 . 5  
BAT T L E  CREEK 20 fORB HAC F LO 8 . 5  BATTLE CRE EK 2 1  FORB V I  CAME 0 . 5  
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DRA I NAGE S I TE PLANT SPEC I ES PERCENT DRA I NAGE S I TE PLANT SPEC I ES PERCENT 
TYPE COVER TYPE COVER 

BATTLE CREEK 22 TREE P I CGLA e . �  BATTLE CREEK 23 FORB APOAN> e . �  
BATTLE CREEK 22 TREE P I NPON  e . �  8A TT LE CREEK 23 FORB ARANUO 48 
BATTLE CREEK 22 SHRUB BETOCC e . �  BATTLE CREEK 23 FORB C I RWL e . �  
BATTLE CREEK 22 SHRUB CORSTO e . �  BATTLE CREEK 23 FORB FRAV I R  e . 5  
BATTLE CREEK 22 SHRUB PHv.Da e . 5  BATTLE CREEK 23 FORB GALBOR e . 5  
BATTLE CREEK 22 s�ue ROSWOO e . 5  BATTLE CREEK 23 FORB GALTR I e . 5  
BATT L E  CREEK 22 SHRUB RUBSPP e . �  BATTLE CREEK 23 FORB GERR I C  8 . 5  
BATT LE CREEK 22 SHRUB SALBEB e . �  BATTLE CREEK 23 FORB HALDEF 8 . 5  
BATTLE CREEK 22 SHRUB SAL I NT 38 BATTLE CREEK 23 FORB LATOCH 8 . 5  
BATTLE CREEK 22 SHRUB TOXRYO 1 8  BATT LE CREEK 23 FORB MA I CAN 2 . 5  
BATTLE CREEK 22 GRAM . AGRCAN 8 . 5  BATTLE CREEK 23 FORB PTEAQU 8 . 5  
BATT LE CREEK 22 GRAU . AGRSTO 1 8  BATT LE CREEK 23 FORB RUOH I R  8 . 5  
BAT T LE CREEK 22 GRAU . CARSCO e . �  BATTLE CREEK 23 FORB SAt-I.AAR 8 . 5  
BAT T LE CREEK 22 GRAU . J UNSPP 0 . 5  BATT LE CREEK 23 FORB SM I �T E  e . �  
BAT T LE CREEK 22 GRAU . WHRAC 8 . 5  BATT LE CREEK 23 FORB SOLSPP 0 . 5  
BAT TLE CREEK 22 GRAU . PHAARU 8 . 5  BATT t:E CREEK 23 FORB THADAS 8 . 5  
BATTLE CREEK 22 GRAM . POAPAL 0 . 5  BATTLE CREEK 23 FORB V I  CAME 8 . 5  
BATTLE CREEK 22 GRAU . POAPRA 2 . 5  BATTLE CREEK 23 FORB V I OSPP 2 . �  
BATTLE CREEK 22 GRAM . SC I U I C  2 . 5  BATTLE CREEK 24 TRE E BET PAP 28 
BATT LE CREEK 22 FORB ASTSPP 0 . 5  BATTLE CREEK 24 TREE P I CG LA 28 
BATT LE CREEK 22 FORB ATHF I L 8 . 5  BATTLE CREEK 24 TREE P I NPON 8 . 5  
BATTLE CREEK 22 FORB C�T 0 . 5  BATTLE CREEK 24 TREE POPTRE 2 . 5  
BATT LE CREEK 22 FORB C I CD IO 2 . 5  BATTLE CREEK 24 SHRUB AMEALN 2 . 5  
BATTLE CREEK 22 FORB ELESPP 8 . 5  BATTLE CREEK 24 SHRUB CoRCOR 28 
BAT T LE CREEK 22 . FORB EQUARV 2 . 5  BATTLE CREEK 24 SHRUB CORSTO 1 8  
BATT LE CREEK 22 FORB GLYSPP 2 . 5  BATTLE CREEK 24 St-fiUB L I NBOR 48 
BATT LE CREEK 22 FORB LYSC I L  0 . 5  BATTLE CREEK 24 SHRUB LONO I O  8 . 5  
BATTLE CREEK 22 FORB RUOH I R  0 . 5  BATTLE CREEK 24 SHRUB PRUV I R  2 . 5  
BATTLE CREEK 22 FORB Rl.ll.IAEX 8 . 5  BATTLE CREEK 24 SHRUB R I BSPP 8 . 5  
BAT T LE CREEK 22 FORB SAWAR 8 . 5  BATTLE CREEK 24 S�UB ROSWOO 1 8  
BATTLE CREEK 2 2  FORB SOL CAN 2 . 5  BATTLE CREEK 24 SHRUB SP I BET 1 8  
BAT T LE CREEK 2 2  FORB STAPAL 8 . 5  BATTLE CREEK 24 s� SYL«)CC 2 . 5  
BATTLE CREEK 22 FORB TAROFF 8 . 5  BATTLE CREEK 24 St-RUB TOXRYO 0 . 5  
BATTLE CREEK 2 2  FORB TR I REP 8 . 5  BATTLE CREEK 24 GRN.f . AGRCAN 0 . 5  
BAT T LE CREEK 2 2  fORB UROO I O  0 . 5  BATTLE CREEK 24 GRAM . AGRSTO 8 . 5  
BATTLE CREEK 23 TREE BET PAP 48 BATTLE CREEK 24 GRAM . BROC I L  8 . 5  
BAT T LE CREEK 23 TREE P I CGLA 1 8  BATT LE CREEK 24 GRAt.t . ORYASP 8 . 5  
BATT LE CREEK 23 TREE P I NPON  2 . 5  BATT LE CREEK 24 GRAM . SCHPUR 0 . 5  
BAT T LE CREEK 23 TREE POPTRE 8 . 5  BATTLE CREEK 24 FORB ACI-IA I L e . 5  
BATTLE CREEK 23 TREE QUD.&AC 1 0  BATTLE CREEK 24 ·FORB APOANO 8 . 5  
BATT LE CREEK 2J SHRUB AMEALN 2 . 5  BATTLE CREEK 2·4 FORB ARANUO 2 . 5  
BATT LE CREEK 23 SHRUB CORCOR 78 BATTLE CREEK 24 FORB FRAV I R  8 . 5  
BATTLE CREEK 23 SHRUB LONO I O  8 . 5  BATTLE CREEK 24 FORB GALBOR 0 . . 5 
BATT LE CREEK 2 3  SHRUB PRlN I R  2 . 5  BATT LE CREEK 24 FORB GALTR I 8 . 5  
BATTLE CREEK 2J SHRUB ROSWOO 8 . 5  BATTLE CREEK 24 FORB LATOCH 8 . 5  
BAT T LE CREEK 2J SHRUB RUBSPP 8 . 5  BATTLE CREEK 24 FORB MA I CAN 2 . 5 
BATTLE CREEK 2J SHRUB SYt.AALS 2 . 5  BATTLE CREEK 24 FORB OSULON 8 . 5  
BATTLE CREEK 2J SHRUB · SYL«)CC 8 . 5  BATT LE CREEK 24 FORB SUlSTE 8 . 5  
BATTLE CREEK 2J SHRUB TOXRYO 28 BATTLE CREEK 24 FORB STRAMP 8 . 5  
BATTLE CREEK 2J GRN.f . BROC I L  8 . 5  BATTLE CREEK 24 FORB THASPP 8 . 5  
BATT LE CREEK 2J GRAU . BRO I NE 8 . 5  BATT LE CREEK 25 SHRUB CORSTO 2 . 5  
BA T"TLE CREEK 2J GRAM . CARSPP J8 BATTLE CREEK 25 SHRUB PRUPEN 2 . 5  
BATTlE CREEK 2 3  GRAM . EQULAV 8 . 5  BATTLE CREEK 25 SHRUB SALBEB 2 . 5  
BATTlE CREEK 23 GRAM . ORYASP 2 . 5  BATTLE CREEK 25 SHRUB SAMRAC 8 . 5  
BATTLE CREEK 2J GRN.f . POAPRA 2 .- 5 BATTLE CREEK 25 GRAM . AGRCAN 8 . 5  
BATTlE CREEK 2J GRAU . SCHPUR 8 . 5  BATT LE CREEK 25 GRAM . AGRSPP 2 . 5  
BATTlE CREEK 2 3  FORI;t ACI-IA i l  8 . 5  BATTLE CREEK · 25 GRN.I .  BROC I L  0 . 5  

v 
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DRA I NAGE S I TE P LANT SPEC I ES PERCENT DRAI NAGE S I TE P LANT SPEC I ES PERCENT 

TYPE COVER TYPE COVER 

BATTLE CREEK 27 FORB SOLG I G  8 . 5  BATTLE CREEK 2Q SHRUB SYUALB 2 . 5  
BATTLE CREEK 27 FORB SOLGRA 8 . 5  BATTLE CREEK 29 SHRUB TOXRYO 8 . 5  

BATTLE CREEK 27 FORB SOLR I O  8 . 5  BATTLE CREEK 29 GRAY . BROUAR 8 . 5 

BATTLE CREEK 27 FORB STAPAL 8 . 5  BATTLE CREEK 29 GRAU . CARSPP 8 . 5  

BATTLE CREEK 27 FORB TAROFF 8 . 5  BATTLE CREEK 2Q GRAU . CARSPP 8 . 5  

BATTLE CREEK 27 FORB THAD AS 8 . 5  BATTLE CREEK 29 GRAU . CARSPP 2 . 5  

BATT LE CREEK 27 FORB TRADUB 8 . 5  BATTLE CREEK 29 GRAU . CARSPP 8 . 5  

BATTLE CREEK 27 FORB TR I HYB 2 . 5  BATTLE CREEK 29 GRAU . WHCUS 8 . 5  

BATTLE CREEK 27 FORB TR I REP 8 . 5  BATT LE CREEK 29 GRAU . WHRAC 2 . 5  

BAT T LE CRE EK  27 FORB VERTHA 8 . 5  BATTLE CREEK 29 GRAU . ORYASP 2 . 5  

BATT LE CREEK 27 FORB V I CAUE 8 . 5  BATT LE CREEK 29 GRAU . POAPRA 8 . 5  

BAT TLE CREEK 27 FORB V I OSPP 0 . 5  BATT LE CREEK 29 FORB AC ..... I L  0 . 5  

BATT LE CREEK 28 TREE BETPAP 2 . 5  BATTLE CREEK 29 FORB ACT RUB 8 . 5  

BAT T LE CREEK 28 TREE P I CG LA 78 BATTLE CREEK 29 fORB ANTSPP 8 . 5  

BATT LE CREEK 28 SHRUB AMEALN 0 . 5  BATT LE CREEK 29 fORB ARANUO 1 8 

BATT LE CREEK 28 SHRUB COR COR 8 . 5  BATTLE CREEK 29 FORB ASTSPP 8 . 5  

BATT LE CREEK 28 SHRUB L I NBOR 0 . 5  BATTLE CREEK 29 FORB ASTSPP 8 . 5  

BATTLE CR EEK 28 SHRUB LONO I O  0 . 5  BATTLE CREEK 29 fORB CAMROT 0 . 5  

BATTLE CR EEK 28 SHRUB R I BSPP 8 . 5  BATTLE CREEK 29 fORB C I RSPP 8 . 5  

BAT T LE CRE EK 28 SHRUB ROSWOO 2 . 5  BATT LE CREEK 29 fORB O I STRA 8 . 5  

BATTLE CREEK 28 SHRUB RUOH I R  8 . 5  BATTLE CREEK 29 FORB EQUARV 8 . 5  

BATTLE CREEK 28 SHRUB SYMOCC 2 . 5  BATTLE CREEK 29 FORB EOUHYE 8 . 5  

BAT T LE CR EEK 28 GRAM . CARSPP 8 . 5  BATTLE CREEK 29 fORB GALBOR 8 . 5  

BAT TLE CREEK 28 GRAM . OANSP I 8 . 5  BATT LE CREEK 29 fORB GALTR I 8 . 5  

BATTLE CR EEK 28 GRAM . ORYASP 8 . 5  BATTLE CREEK 29 fORB G ERR IC 8 . 5  

BA TTL£ CREEK 28 GRAM . SCHPUR 8 . 5  BATTLE CREEK 29 fORB HERSPH 8 . 5  

BATTLE CREEK 28 FORB ACt-t.ti L 8 . 5  BATT LE CREEK 29 FORB LATOCH 8 . 5  

BATTLE CREEK 28 FORB ANTSPP 8 . 5  BATTLE CREEK 29 fORB UA I CAN 8 . 5  

BATTLE CR EEK 28 FORB APOAND 8 . 5  BATT LE CREEK 29 fORB OXASTR 8 . 5  

BAT T LE CR EEK 28 FORB AR� 1 .8 BATTLE CREEK 29 FORB PHYl-«lN 8 . 5  

BATT LE CREEK 28 fORB C I RVUL 8 . 5  BATTLE · CREEK 29 FORB P T EANO 8 . 5  

BATTLE CREEK 28 FORB EQUARV 8 . 5  BATTLE CREEK 29 fORB PYRSPP 8 . 5  

BATT LE CR EEK 28 fORB fRAVES 8 . 5  BATTLE CREEK 29 fORB RANSPP 8 . 5  

BAT T LE CREEK 28 FORB GALSOR 8 . 5  BATT LE CREEK 29 fORB RUOH I R  8 . 5  

BATT LE CR EEK 28 FORB GALTR I 8 . 5  BATTLE CREEK 29 FORB SM I ST E  8 . 5  

BATTLE CREEK 28 FORB GERR IC 8 . 5  BATTLE CREEK 29 FORB SOLR I O  8 . 5  

BATTLE CREEK 28 FORB GOOREP 8 . 5  BATTLE CREEK 29 fORB SONSPP 8 . 5  

BATT L E  CREEK 28 fORB HA LOEf 8 . 5  BATT LE CREEK 29 FORB TAROFF 8 . 5  

BATT L E  CREEK 28 FORB LATOCH 8 . 5  BATTLE CREEK 29 fORB THAOAS 0 . 5  

BATTLE CREEK 28 FORB UA I CAN 8 . 5  BATTLE CREEK 29 fORB ,THASPP 8 . 5  

BATTLE CREEK 28 fORB SU I ST E  8 . 5  BATTLE CREEK 29 FORB T R I REP 8 . 5  

BATT LE CR EEK 28 fORB THASPP 8 . 5  BATTLE CREEK 29 fORB V I CN.tE 8 . 5  

BATTLE CREEK 28 fORB V I OSPP 8 . 5  BATT LE CREEK 29 fORB V I OCAN 8 . 5  

BATTLE CREEK 29 TREE B ET PAP 1 8  BATTLE CREEK 38 T R E E  B ETPAP 8 . 5  

BATTLE CREEK 29 TREE P I CGLA -48 BATT LE CREEK 38 TREE P I NPON  2 . 5  

BAT T LE CREEK 29 TREE POPTRE 8 . 5  BATT LE CREEK 38 TREE POPOE L  -48 

BAT T L E CREEK 29 SHRUB AMEALN 2 . 5  BATT LE CREEK 38 TRE E  POPTRE 8 . 5  

BATTLE CREEK 29 SHRUB APOAND 8 . 5  BATTLE CREEK 38 T R E E  QUOAAC 8 . 5  

BATTLE CREEK 29 SHRUB CORSTO 8 . 5  BATT LE CREEK 38 SHRUB B E TOCC 2 . 5  

BAT T L E  CRE EK 29 SHRUB FRAVES 8 . 5  BATT LE CREEK 38 SHRUB CORSTO 8 . 5  

BATT LE CREEK 29 SHRUB L I NBOR 2 . 5  BATTLE CREEK 38 SHRUB OSTV I R  8 . 5  

BATTLE CREEK 29 SHRUB LOND I O  2 . 5  BATTLE CREEK 38 SHRUB PHYUON 2 . 5  

BATTLE CREEK 29 SHRUB PRUV I R  8 . 5  BATT LE CREEK 38 SHRUB RUB I DE 1 8  

BATTLE CREEK 29 SHRUB R I S.WE 8 . 5  BATT LE CREEK 38 SHRUB SA L EX I 2 . 5  

BATTLE CREEK 29 SHRUB ROSWOO 8 . 5  BATT LE CREEK 38 SHRUB SAL I NT 38 

BATTLE CREEK 29 SHRUB RUB PUB 8 . 5  BATTLE CREEK 38 SHRUB SHE CAN 2 . 5  

BAT T L E  CREEK 29 SHRUB SP I B ET 8 . 5  BATT LE CREEK 38 SHRUB SYMOCC 8 . 5  

� - 2  
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DRA I NAGE S I TE PLANT SPEC I ES PERCENT DRAINAGE S I TE PLANT SP EC I ES PERCENT 

TYPE COVER TYPE COVER 

BATTLE CRE EK  38 GRN.f . AGRREP 8 . 5  BATTLE CREEK 37 FORB Rt.U:RI 8 . 5  

BATTLE CRE EK  38 GRN.f . CARSPP 2 . 5  BATTLE CREEK 37 FORB SCUGAL 8 . 5  

BATTLE CREEK 38 GRN.f .  O ESCAE 2 . 5  BATTLE CREEK 37 FORB SW I ST E  8 . 5  

BATTLE CREEK 38 GRAt.& .  GLYGRA 8 . 5  BATT LE CREEK J8 SHRUB SALBEB 8 . 5  

BATTLE CREEK 38 GRAt.& . WHRAC 1 1  BATT LE CREEK J8 GRAM .  AGRSTO 2 . 5  

BATT L E  CREEK 38 GRN.f . PANV I R  8 . 5  BATTLE CREEK J8 GRAY . CA LCAN 8 . 5  

BATT L E  CREEK 38 GRN.f . POAPAL 1 1  BATT LE CREEK J8 GRAY . CARLAN 2 . 5  

BATT L E  CREEK 38 GRN.f . POAPRA 1 1  BATTLE CREEK J8 GRAY . CARSPP 38 

BATTLE CREEK 38 GRAM . UNRGRA 1 1  BATTLE CREEK J8 GRAY . GLYGRA 68 

BATT LE CREEK J8 FORB ACHLAN 8 . 5  BATT LE CREEK J8 GRN.t . SC I ATR 2 . 5  

BATTLE CREEK 38 FORB AGAfOE 8 . 5  BATTLE CREEK J8 GRN.t . SC U.ti C  8 . 5  

BATT�E CREEK 38 FORB AGRSTR 8 . 5  BATTLE CREEK J8 fORB A L I TR I  8 . 5  

BATT L E  CREEK 38 FORB AMP BRA 0 . 5  BATTLE CREEK J8 FORB LDAAI N  8 . 5  

BAT T L E  CREEK 38 fORB ANEWL 8 . 5  BATTLE CREEK J8 FORB LYCAME 8 . 5  

BATT LE CREEK 38 FORB ASTHES 8 . 5  8A TTLE CREEK J8 FORB POTGRA 8 . 5  

BAT T L E  CREEK 38 FORB AST LAE 8 . 5  BATTLE CREEK J8 fORB Ru.tCR I 8 . 5  

BAT T L E  CREEK 38 FORB C I CO I O 2 . 5  BATTLE CREEK J8 FORB SPAMUL 8 . 5  

BAT T L E  CREEK 38 FORB EP I ANG 2 . 5  
BAT T L E  CREEK 38 FORB EQULAV 8 . 5  
BATT L E  CREEK ' 38 FORB EUPUAC 8 . 5  
BATT L E  CREEK 38 FORB GALTR I 8 . 5  
BATT L E  CREEK 38 FORB HER SPA 2 . 5  
BATT L E  CREEK 38 fORB LACB I E  8 . 5  
BAT T L E  CREEK 38 FORB MELA LB 2 . 5  
BATTLE CREEK 38 foRa U E LOf F 2 . 5  
BATT L E  CREEK 38 FORB MENARV 8 . 5  
BAT T L E  CREEK 38 fORB UONF I S  8 . 5  
BATTLE CRE EK  38 FORB POT NOR 8 . 5  
BAT T L E  CREEK 38 FORB RANPEN 8 . 5  
BATT L E  CREEK 38 fORB RUOH I R  8 . 5  
BATTLE CREEK 38 fORB RUO LAC 1 8  
BATT L E  CREEK 38 fORB Rt.Jt.ACR I 8 . 5  
BATTLE CREEK 38 FORB SOLG IG 2 . 5  
BATT LE CRE EK 38 FORB SONASP 8 . 5  
BAT T L E  CREEK 38 fORB TR I PRA 8 . 5  
BAT T L E  CREEK 38 FORB T R I R EP 8 . 5  
BATTlE CREEK 38 FORB URTO I O  2 . 5  
BAT T LE CREEK 38 fORB V I CAUE 8 . 5  
BAT T L E  CREEK 37 T R E E  POPTRE 8 . 5  
BATTLE CREEK 3 7  SHRUB SA LBEB 8 . 5  
BAT T L E  CREEK 37 GRN.f . AGRSTO 2 . 5  
BAT T L E  CREEK 37 GRAM . BROC I L 8 . 5  
BATT L E  CREEK 37 GRAM . CAL CAN 28 
BAT T LE CREEK 3 7  GRAM . CAR LAN 2 . 5  
BAT T L E  CREEK 37 GRAM . CARSCO 2 . 5  
BATT L E  CREEK 37 GRAM . CARSPP 58 
BATTLE CREEK 3 7  GRAM . I R I U I S  0 . 5  
BATT LE CREEK 37 GRAM . PHLPRA 0 . 5  
BATT LE CREEK 37 GRAM . POAPRA 2 . 5  
BATTLE CREEK 3 7  GRAM . POT NOR 0 . 5  
BATT L E  CREEK 37 GRAM . SC I ATR 2 . 5  
BAT T L E  CREEK 37 fORB AC� I L 0 . 5  
BATT LE CREEK 37 fORB C I CO I O 0 . 5  
BAT T L E  CREEK 37 FORB C I RVU L  8 . 5  
BAT T L E  CRE EK 37 fORB LYCAUE 0 . 5  
BAT T L E  CREEK 37 FORB OXASTR 0 . 5  
BATT L E  CREEK 37 FORB RUOH I R  0 . 5  
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