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CLASSIFICATION OF NATURAL PONDS AND LAKES 

IN THE GLACIATED PRAIRIE REGION 

INTRODUCTION 

The ,,·e tland c lassification sy tern for the 
l nited . ta tes ado pted by th e Burea u o f port 
Fisher ies a nd Wildlife in l 9:J3 is de cribed by 
.\fanin e t a l. (1953) and b Shaw and Fredin e 
( 195 6). That classifi ca tion has been followed by 
ma n y bio loo·ists in recent ears and i e pecia lly 
u. e ful in ca teo- rizin g in a o-en era l manner the 
11· t la nds thro ug ho ut the country over a span 
of years . It ha becom e appa rent , however , that 
for resea rch and inten ive ma nagement a d y­
nami c cia ifi ca ti on s stem that m or e precisely 
re nect. seasona l, r eo- iona l, and loca l variations 
in th e environm ent is n eeded . T o e tab lish a 
d e ta il ed wetl a nd clas ifi cati on sys tem for all of 
:'\ o rth m erica will r equire intensive ecologi al 
irwe Li ga ti o n o f we tl ands in each o f the majo r 
l>iogeogra ph ica l region . 

Du r in g t he pa t 40 ears severa l lass ificati n 
system have been a ppli ed tO w tl ands in th e 
g lac iat d p ra iri e region o f th e nit d . ta te 
a nd Ca nada . i\ !etca lf ( 193 1) u eel as tem ba eel 
o n sa liniL an I vege ta ti o n to differentia te several 
typ s o f p ra ir i p n I and lake in N or th Da­
ko ta. II ayden (194 ~l ) fo ll o" ·ed the o nce pts o f 
eco log ica l ucc sio n and c las ifi ed I owa wetl and 
co mmuniti es according to th e ir po iti on in th e 
Cl'o lu t iona ry equ ence from arl y h ydroseres tO 

pra iri e c lima x. Bach (19:J0) d e ribed a system of 
" ·c tl a ncl types in N onh D a ko ta o n th e ba is o f 
th e ir lo ngevi t o r pe rm a nency. N ord , Evan , and 
,\fa nn (19:) 1) e o lved a " ha in type" wetland 
c lass ifi ca ti o n ll in g Bach's perman ncy types in 
com bin a ti on with a se ri e o f other facto rs includ­
in g d n it , eli tributi on , a nd sp ie compo i­
Li o n o f mar. h pl ants wh en c las ifying wetlands 
in ,\finn o ta, lorth D ako ta , a nd South Dakota. 
Le itch ( 19GG), us in g Bach 's ba ic permanency 
types and th e c rit ri a mpl oyed in th e ys tem 
o f o re! , E van s, and 1\ fann add ed va ri o us physi-

cal , eco logica l, and historica l fa tors wh en de­
cribin o· wetlands in Canada . 

(.fason (1957) 1 re ented a cia ifi ca ti o n o utlin e 
for wetl ands ba d on a equ en e o f environmen­
ta l fa ctors trea ted in ord er o f d eer asin g impor­
ta nce and in cluding wa ter m o vem ent , ' a ter per­
man ence, re la ti on o f cover to o pen wate r, an l 
wa ter chemi stry. Millar (1964) proposed a c m­
pl ex . ys te m f r th e pra iri e we tl ands o f Canada 
11·hi ch combin cl th e vege ta tiona l fa tor. u d 
by . Lell'a rL a nd Kantrud ( 1 96~) with to pogTa phi c 
f a tures , in c lu ling bas in ar ea , capac ity, drain­
ao·e , a n I confi o·ura tion. 

Th e stem o f iVfartin et al. (1953) currentl y 
nsed b th e Burea u o f po rt Fi heri e and' ild­
lif i ba d prima ril y on wate r d epths durin g 
th e growing sea on , o ver inte r pe rsion , a nd o -
currenc o f certa in g ro up o r pecie o f wetland 
pl ant. · va n and Black (1956) combined the 
. y tem o f Bach with that o f M artin et al. for 
ada pta ti o n to , o uth Dakota ' e tl ands. Exten­
. ive fi e ld experi ence ha hown that the clas ifi­
ca ti on ys tem o f fartin et al. is too genera l for 
cl ta il ed in v ti ga tio ns of wetl and . It has o ften 
been mi interpre ted b y pi a ing too much em­
phas i on 11·a te r d epth and cover intersper io n. 
\\ a ter cl pth o f a o·iven wetland t pe varie con ­
sid era bly ; by itse lf it is genera ll y a poor indicator 
o f pra iri e we tl and types a nd hould n ot be 
q ua ted with ' a ter perman ence . Water depth 

and re lated stao·es o f cover inter per ion often 
chang drastical ly from year to year and season 
to ·eason because o f unstab le limatic condi­
ti o ns. Th e de cripti o ns by Martinet al. o f water 
re la ti n hip o f th e designa ted types found in 
th g lacia ted pra iri e reo·io n do not alway cor­
re. pond to th e ha bita t requirem ents of the char­
ac te ri stic pl ant pec ie li sted. L as tly , insufficient 
eli tin cti o n is mad e o f th e compl ex of vegeta­
ti onal zon es with in w et lands and of the particu-



Ja r re la tio n. o f vege ta ti on to va n o us environ-
menta I facto rs. 

Our eco logica l inve ti ga ti ons o f wetl and in 
entra l N onh Dako ta from 196 1 thro ugh 1966 

indi ca te th at th e u. e o f pra iri e pond and lakes 
by wa terfow l is stron o-ly influ enced by water per ­
m anence, depth , and chem1str , and b land 
u e. Alth o ugh the e factors a re compl ex and 
interre la ted , a n m arked va ri a ti ons a re usua ll y 
re nected in cl i ff renee in life fo rm , cover inte r­
spers io n . pec ie. compo iti on , and pec ie. domi ­
nance . T hes ,·egeta ti ona l d ifference are r ead il y 
di . cernibl e in th e fi e ld, and th ey have been u eel 
a th e principa l crite ri a in th e class ifi ca ti on sy ­
tem d e cr ibed her . Thi s pu b lica ti on super ecle 
a pre limin ary pa per on th is ubj ec t ( tewart 
a nd Ka ntru d , 1969) . 

For purpo es o f t hi publi ca tio n , n a tu ra l 
ponds and la k s re fer to " ·e tl ancl occurrino· in 
natura l undra in ed bas ins o r kettl es . P onds ar e 
a r l itrari ly d e fi ned as na tura l n onAu via l we t­
la nd les. th an 50 ac re in a rea; lake ar e la ro·er 
than 50 ac res. Oth er wetland types in th e g la-
ia ted pra iri e r egion a re not cove red by this 

c la. sifica ti o n ; th ey include n a tural Auvia l habi­
tats and m anmad e wetlands uch as st ck pon l , 
d 11 gout , r e er vo ir , a nd ewage lagoons. 

Th e o· lac ia ted pra ir ie region includes parts 
o f t he north ern pra iri es in th e C entra l L owl and 
and Grea t Pl a in whi ch were covered with o·Ja­
c ia l d r ift d epo. it during th e middle advance· 
o f th e " ' i con in stage g lac ia tion (L mke et al. 
1965). It i. charac te rized by num erou un ­
d ra in ed depress io ns and is ' e ll represented in 
south ern Alberta , southern Saskatchewan , ex­
trem e s u thwe te rn "!Vf anitoba , extreme north­
ea te rn i\tfontana, n orthern and ea ·t-central 
N orth Da ko ta , ea te rn o uth Dakota , and sm all 
poni on f ''" e tern "Minneota and n orthwestern 
I wa. Th e g lac iated pra iri r egio n r eferred to 
he re doe not in cl ude th e contiguo u tran itional 
be lt o f as pen park la nd , whi ch is usua ll y consid­
ered t be an ecotone b e tween prairie and boreal 
fo re t. 

\ 1Vhil th e sys tem o f M a rt in et a l. does n o t 
pr vid e a prec ise, d yna mic las ifica ti on o f 
1 ra iri e wet lands, it has bee n used to ca tegorize 
In general term th e average lo ng- term conditi on 
o f th e mm t ·o mm on pra irie we tlands. Further­
m o re, it i r fen ·ecl to in certa in lega l documents 
(Publi c L a w 87- 7!)2 and th e R uss Pro viso o f 
th e i\g ri u ltura l a11d R ela ted Agen ies Appro-

2 

pr iat ions Act ·, 1 96 ~ e t seq .) and mu t b u eel fo r 
cia s ifica t ion purposes, until o th erw i e m oclifi d , 
in matte r co ne rn ing Feel raJ dra in age referra ls 
fo r a ll wetland t pes in th e D ako tas and linn -
o ta and for T pe ~. 4 , and 5 w tl a nd n a t ion­

wide. Th e . y tem cl escri1 )ed her e , however , a n 
be a ppli ed in ith e r a de ta il I o r a broad m an­
ner , a expl a in ed in th e secti o n on ppli cati o n 
o f th e .Ia sifi cat ion . ys tem . b road interpre ta­
ti o n o f thi . c ia. ifi ca ti o n wo uld corres p nd to 
th e . ystem o f i\fa rt in t a !. , and wo uld b e no 
more diffi cul t to a pp l . It wo uld a l o have th e 
ad va n tage o f provicl i ng a m o re pre i e a ncl r ea l i -
ti c m ea ns o f eco logica ll y clas if rin g we tl and in 
t he g lac ia l d pra iri e region . " hil e m o. t r eadi ly 
ap Jli ed to conditi o n x ist ing a t th e t im e o f a 
surve , it ca n be u eel ch1rin g th e nongrowing 
sea on to inter pre t condi tions durin g th e previ ­
o us grow 1ng a on . \Vh en applied in a yea r o f 
ave rage wa ter co nditio ns or over a pan o f year. 
encompa. in g the full ra nge o f condition , it 
may he u d to acn 1rate ly de termin e t he a er­
age c lass o f a we tl and and thu m eet th e lass ifi­
ca ti on requi re m en ts impo eel by cur rent legi la­
ti on. 

VEGETATIONAL ZONES 
IN PRAIRIE PONDS AND LAKES 

\ Vet land vege ta ti n in prairie ponds an d lakes 
ca n be gro up d into zon e each characteri zed by 
a di ffe ren t com munit t r ucture or life form 
an d a el i. tin t a sem b lage o f pl an t pecies. T hese 
v ge ta ti ona l zones . \\" hich will be d es r ibed pre­
entl y, a re des ign a ted as foll ow : 

\Ve tl and-low-pra iri e zone . 
\ et-meadow zon e. 
Shall mr-m arsh zon e. 
Deep-m arsh zon e. 
P erm a nent-open-wa ter zone. 
Intermitten t-a lka li zone. 
Fen (a lka line bog) zone . 

In ach zon e, hara te ri sti.c p lant may be 
fo und a a genera l mixtur or may be r epre­
s n tecl b on e or mo re eli t inct a .. oc ia ti ons, ea h 
com1 osecl o f o ne o r m o re spec ies . Th e e zon es 
a re clo e ly re lated to diffe rence in wa te r perma­
nence, m odifi ed by p rm ea bility o f bo ttom soils 
a nd inOu ence o f gr o und " ·a te r . Certain we tl ands 

o nta in on ly o ne zon e; o th ers conta in two, three, 
or mo re zo nes . In we t lands with two or more 



zone , o n e zone usua lly occupi es t he centra l , 
deep r part o f th e po nd basin , wh il e the other 
occ u r as concentri c per iph er a l ba nds. The pres­
ence or absence and the distributional pattern 
of the zones are the primary factors used in dis­
tinguishing the major classes of we tlands. 

PHASES OF THE 
VEGETATIONAL ZONES 

In pond and lakes with un d isturbed bottom 
so i Is, most of the vegetat io nal zones are each 
repre ented by t \ o or three distinct phases that 
frequ en tly a lt m a te ' hen there are appropr iate 
Ou ctua ti o n in water level or changes in intensi ty 
o r freq uency o f certain land-use practices. 
\ t\T ithin each veO'etat ional zon e of a pond or 
la ke, two or three phases m ay occur at the same 
tim e. These phases are as follows: 

Normal emergent phase.- In deep-marsh and 
fen zone. , and in norma l untilled wetland- low­
pra irie, wet-meadow, and ha llow-mar h zone, 
emergent vegetation ompo eel chicOy of biennial 
or perenn ial ·pec ies is usuall y of regular OCC II r­
rcncc. Pl ant g-row th extends above the water ur­
fa cc or dry bottom so il and often form · a ca nopy 
or overs tory . u bdom i nan t pecies occur und er the 
emergent cover. 

Open-water phase.-Open water without vegeta­
tion or without emergent plants extending above 
the wat r urface ma occur in all zone . . In the 
open-w<~tcr phase of ~ha llow-mar h, deep-marsh, 
permanen t-ope n-water, intermittent-alka li , and fen 
zo ne. S11bmerged or noating aq uatic plant are 
often present. 

Drawdown bare- oil phase.- ur(ace water in 
the ope n-water pha c gradua ll y recede · and d is­
appears. expame of bare mud na ts, whi ch often 
become dry. arc · posed . Ord in ar il y, this phase i 
or . hort duration , but in intermittent-a lkali zone · 
ancl oc asiona ll y in the more sa lin e deep-mar h 
zones it may persist for cons id erable period . 

Natura l drawdown emergent phase.- U nd i -
turbcd area: wi th emergent clrawdo\\' n vegetat ion 
are cons idered to be in this ph ase. T hi s grow th 
is composed mo: tl of annua l plant , in cl ud ing 
many !'orbs, that germi n<I t on th e exposed mud 
or bare so il of th e drawclown bare-soil phase. ftcr 
the drawdown emerge nt become e tab li shccl, sur­
fa e -.va t r is occas ional ly re:torccl by heavy sum mer 
rainS. 

typi ca l sequ ence of wet land phases a t hey 

ccur under ariabl e water condi t ion 111 un­
di w rbecl ponds is hown in fi g ure l. 

In po nds and lak in cropl and area , the 
we tl an d- ! w-pra iri e, wet-m eadow, and shall ow­
marsh zon e are freq u entl y ulti a ted " hen th 
become clr . Thi re ult in th e deve lopment 
ea rly succes ional plant communiti e that diffe r 
marked ! from tho e of uncli turb c1 so il s. F ol­
low in o· culti vat ion , th e e ea rl s raJ com muni­
tie often r etain the ir chara t ri t ic f r a year 
o r two. he o pen-wa ter phas and drawdown 
bar -so il ph a e a re o f comm on o cu rren e in 
egeta ti ona l zo nes that ha e been eli turbed in 

th i manner. In addition , a rop land clrawclown 
pha e a nd a. ropl and till ao·e pha e are o ften 
pre ent. The e are a follow : 

Cropland drawdown phase.-T illed pond bo t­
tom with drawclown vegetat ion hara tcrize thi · 
phase. The plants in Jude many coar e in trodu eel 
annua l weeds and gra se that norma ll y levelop on 
expo. eel mud nats during the grow ing . ea on. These 
pecies appear as ovcrwa ter em rgcnL whenever 
ur(ace \nHer is re tored b ummer rain .. 

Cropland till age phase.- In this pha.e are tilled 
bouom oil dom in ated by annua l fie ld weeds bar­
a teri . tic of fallow or neglected low cropland. 
Tilled dry pond bouom levo id of vege tat ion ar 
also considered to be in th i pha e. Pl anted ma ll 
grai n or row crops are often pre ent. 

PLANT SPECIES COMPOSITION 
AND DIFFERENCES IN SALINITY 
OF SURFACE WATER 

Importan t d iffere nce in pecies composition 
of th e characteri ti c plant as ociations within 
zones are corre la ted with d ifferen s in average 
salinity of surface water. Di t in ct ive assoc ia tions 
of plants may be cia sifi ed a fres h , lightl y brack­
i h , modera tely brack ish, brackis h , ubsaline, or 
sa lin e, a lthou o·h meas urement of pecific con­
ductance (mi romh o f cm 3

) used to indicate dif­
ferences in alinity of water were found to 
nu tu ate wide! within m an y pon d or lake . 
R ed uction in spec ifi oncluctance appeared to 
b re lated to diluti on cau eel by increa in g wate r 
depth an l o cas iona ll y to period ic overAow . 
Rising water levels r es ul t from accelerated in­
fl o , from su rface runoff in o mbination with 
prec ipita ti on d irectl y on ponds. n increase in 
spc ific conductance was usually associa ted with 
lo es in water depth caused by eva potran pira-

3 



4 

NORMAL EMERGENT PHASE 

OPEN WATER PHASE 

NORMAL WATER CONDITIONS 

NATURAL DRAWDOWN EMERGENT 

DRAWDOWN SARE SOIL PHASE 

OPEN WATER PHASE 

······························································-······················· . 

LOW WATER CONDITIONS 

NATURAL 

DRAWOOWN EMERGENT PHASE 

REFLOODING OF POND 

NORMAL EMERGENT PHASE 

'11 
l 

PHASE '-a *'· ~.1 11111111111111111111111111111 
.-i~J~l~ 

NORMAL EMERGENT PHASE 

Figure 1.- A typ ica l sequence of wetland phases as related to different water conditions. 



tion , or with a greater inflow from ground-water 
seepage or springs re ulting from ri sing water 
tab les. Many of the plant as ociations that are 
indica tive of average differences in salinity also 
pers ist tempora ril y over wid ely overlapping 
ranges of sa linity. Since unstable water condi­
tions are characte ri st ic o f m os t pra irie ponds 
and lakes, pl ant assoc iations proved to be m ore 
r e liab le indica to rs of average sa linity than single 
meas urement of spe ific conductance. 

Fluctuati ons in spec ific conductance are less 
pron o unced during average or n ormal water 
o nditi ons than during periods of excess ive 

wate r depth or extreme dro ught. The approxi­
m ate n orm a l and extreme range in speci fi c 
conductan ce (micromh os j cm 3

) of surface wa ter 
in pl a nt communiti es that are indicators of dif­
ferences in average sa linity are as fo ll ows: 

Plant communi ty : 

Fresh -----------· 
Slightly brackish __ 
Moderatel y 

bracki sh - -----­
Rrack ish --------­
Subsa l ine --------­
Sal ine ------------

Normal range 

<4o- 500 
5oo- 2.ooo 

2.ooo- 5,ooo 
5,ooo- 1s.ooo 

1 s .ooo- 4 5 .ooo 
45,00o-100,000 + 

Extreme mnge 

<4o- 700 
30o- 2,200 

1 ,ooo- 8,000 
1 ,60o- I 8,000 
3,5oo- 7o,ooo 

20 .ooo-100 .ooo + 

T he influence o f sa lini ty an d o ther environ­
m enta l fa cto rs, in cluding grazing, mowing and 
burning, o n v geta tio n of pra irie ponds and 
lakes is treated in m o re deta il by tewart and 
Kantr ud (in pre ) . 

DESCRIPTIONS OF THE 
VEGETATIONAL ZONES 

T he vegeta ti on a l zones recognized in pratne 
ponds and la kes are de ribed a fo llows: 

\.Yetland-low-prairie zone.- In certain type of 
ba ·in wetland , low-pra iri e ege tat ion may occup 
the centra l area o f a pond. 0 cas ion all y in deeper 
ponds and lakes with other zones, a na rrow border 
of surrounding low pra iri e is inund ated during 
unu wdl y hi gh wa ter. Beca use of the porou con­
di:ion of the so il in this vege tational zone, the 
rate of bottom seepage is very rap id. As a result, 
surface water ord in ari ly is ma intai ned for only a 
brief pe ri od in th e ear ly spring before th e bo ttom 
ice sea l disappear . i\feasurements of specifi c con­
ductance (micromhosj cm") of surface water in 
low-pra iri e plant assoc iations in centra l areas of 
pond basin s indica te th a t th ese species are char­
acter isti c of fresh water. 

In natura l untilled low-prairie zones, a normal 

emergent pha e, wi th low-prairie plants, occur 
regular) . Occa ionally in the early spr ing, when 
water levels ri . e above th e top of low-prairie 
plants, an open-wa ter pha e without subm rg d 
aq ua ti plants develop . U nci r agr icultural u e, 
the cropland till age pha near! a lwa ' S persist 
as dry till ed so il , with or with out weed plan t 
growth or crops. Ti lle I low-prairie z ne may al o 
appear brieO in the open-wa ter pha e during ex­
tremely hi gh wa ter conditions. Typical plant spe­
cies found in norm al mergent and cropland 
till age pha es of wetl and-low-pra iri e z nes are li ted 
under Clas I in appendix A. 

Wet-meadow zone.- '1\ et-meadow vegetation oc­
cupi es th central area · of m;1 n of th e shall ower 
pond basin and com mon! occurs a. a periph era l 
band in mo. t of th e deeper pond s and lakes. W ater 
lo from bottom seepage i fa irly rap id in thi 
zone, o th a t urface water u uall is maintained 
for o nl y a few weeks a fter the spr ing snowmelt 
and occas ionall y fo r evera l cia after heavy ra in­
storm in late spring, . umm er and fa ll. W et land 
pha es in un tilled wet-meadow zo nes include a 
normal emergent phase with typicil l wet-meadow 
plant occurring ilS emergen ts, and an op n-water 
pha e th a t deve lops onl y when Wrtter levels r ise 
above the tops o[ wet-meadow plants. "1\fo t of: the 
mor num erou pl ant . pec ies in the normal emer­
gent pha ·e are fin e-textured grasses, rushe , and 
edges of relatively low tature. nder cu l tivation a 

wet-meadow zone in early spring normally ha an 
open-water phase without submerged aq uatic 
plants: thi i oo n replaced by a drawdown bare­
soil pha e unles old-growth plants from previous 
years are pre ent. Short! a fterward , typica l species 
o( the crop land drawdow n phase appear. A similar 
sequence of phase mily trt ke place later in the 
sea on, pilrt icu larl y when surface water i tempo­
raril y replenished or when th ere is repeated cul ti­
vation . Cu lti vation of dry bottom so il. results in 
the appea rance of the cropland till age pha e. 

' 'Vet-meadow zones in th e central areas of hallow 
pond ba ins are re tr icted to fresh or lightly 
bracki sh wetlands, wh ile periphera l ba nds of wet­
meadow zone frequentl y oc ur in deeper, more 
permanent ponds or lakes with sa lini ty ranging 
from fre h to sub aline. Character isti c species of 
plant as ·ociation · in th e normal emergent ph ase 
and cro pland drawdown ph ase differ marked ly, and 
major differences in species compo ·iti on within 
th e normal emergent phase may be correlated with 
var iations in sa linity ( pecie Ii ste 1 in appropriate 
divisio ns under Cia e JI, lll , and IV in append! x 
A. 
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Shallow-marsh zone.-Shallow-marsh vege tation 
dominates the central areas of pond ba in that 
normall mainta in surface \Vater for an extended 
per iod in spring and early summer b ut freq uently 
are dry during late summer and fa ll. In the dee per, 
more permanent pond a nd Jakes, this zone often 
occur as a concentri c band between wet-meadow 
and deep-marsh zones; in shallow alkali ponds and 
lakes it may occur a a band be tween wet-meadow 
and int erm ittent-alkali zones_ 

Under natural untilled conditions, th is zone is 
repre ented by four wetland ph ases : a nor-mal 
emergent phase of regu lar occurrence; an open­
water phase, often with submerged aqua tic plants, 
o curring during h igh water; and a natural draw­
clown emergent phase, occa ionally preceded by a 
drawdown bare-soi l ph ase that develops during 
per iods of low precipi tation. Typica l domi nan t spe­
cies in the normal emergent pha e are grasses or 
gras like plants that are intermediate in height in 
comparison with emergen t plan ts in the normal 
emergent phase of wet-meadow and deep-marsh 
zones. 

Wetland phases occurring when this zone is 
t illed include the followi ng: a n open-wa ter phase, 
with or witho ut submerged aquatic plan ts, wh ich 
i genera lly present during the spring and occasion­
ally presen t after heavy ra instorms in summer and 
fall ; a drawdown bare-so il phase, developing as 
open surface water d isappears; a cropland draw­
down phase tha t becomes established on expo eel 
mud Ra ts, parti cul arl y cluri nO' la te summer and fall ; 
a nd a cropland tillage phase immed ia tely fo llowi ng 
cultiva ti on. Whenever surface water is ma in ta ined 
for a con iderab le period in la te spri ng and sum­
mer, a cl istin tive normal emergent phase char­
acter ist ic of the t illed shall ow-marsh zone occurs. 
Th is phase is com posed of pioneering hallow­
marsh specie · that also appear, although less com­
monl y, in the normal emergent phase of natura l 
untill ed shallow-marsh zones. 

Shal low-mar h zo nes occurr ing in central areas 
of pond basins are large ly restr icted to fresh, 
slightly bracki h , or modera tely brackish ponds 
or lakes. In the deeper, more permanent ponds and 
Jakes, the concen tric bands of shallow marsh ad­
joining the more centrally loca ted deep-marsh 
zones are of regular occurrence throughout the 
range of sa linity, from fresh to subsaline. Tillage 
of shallow-marsh zones ord inari ly occurs only in 
fresh , slightly brackish, and moderately brackish 
ponds. Outer bands of shallow marsh in strongly sa­
line alkali lakes are subsaline, in contrast to the 
greater sa lini ty o f the central open areas. Surface 
wa ter in brackish and su bsaline sh allow marsh 
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tends to be sh allower a nd less permanent than sur­
face water in hallow-m ar h zone of the fresher 
ponds a nd lake . 1evertheless, the spa ti al relation 
of hallow marsh to wet meadow a nd deep marsh 
rema in the ame, regardless of salini ty. 

Differences in species compos it ion are qu ite pro­
nounced between shallow-mar h plant as oc iat ions 
character istic of untill ed a nd till ed conditions, and 
amonO' emergent, open-water, natura l drawdown, 
and cropland drawclown phases of thi s zone. !fore 
ubtle differences within each pha e m ay be rep­

resented as a continuum of overl a1 p ing species 
that is correlated with d iffere nces in sa lini ty . The 
characteri ti c plant assoc iat ions occur r ing und er 
these var ia ble condit ion are listed in appro pri a te 
cl ivi ·ion under Classe III and IV in appendix A. 

Deep-marsh zone.-Deep-marsh vegetation dom­
in ates the central areas of pond bas in that ordi­
nar ily mainta in surface water throughou t the 
spr ing and summer a nd freq uen tly m ainta in sur­
face water into fa ll and winter. Deep-marsh zone 
usually occur also a marg inal bands that adjoi n 
the deep permanent-open-water zones of permanent 
ponds and Jake . 

Four wetla nd phases are represented in this 
zone: a normal emergen t and a n open-water pha e, 
both of regular occurrence, and a clrawclown bare­
so il (nonvegeta ted) pha e and a n atura I clrawdow n 
emerge nt ph ase, both of wh ich develop only dur­
ing drought. In the deeper ponds, an al ternation 
of the normal emergent pha e and the ope n-water 
phase i common because of ann ual a nd easonal 
changes in water depth. The normal emergent 
phase is ge nera lly pre ent in the shallower areas 
of th is zo ne, wh ile the open-water phase occupies 
the deeper areas . In perma nent lakes, margin al 
bands of deep mar h are usua lly represen ted by 
the normal emergent phase in the outer, sha llower 
portions, whi le the open-water phase i typica l of 
the deeper port ions that adjo in the permanent­
open-water zone. Submerged or noat ing plants are 
oEten found throughout this zone; certa in species 
of these plants occur as subdomin ants in the normal 
emergent phase, wh ile many other species are char­
acter i tic of the open-water phase. Dominant plan t 
specie in the normal emergent pha e are in gen­
era l coarser a nd ta ller than correspond ing species 
in shallow-marsh zones. 

Deep-marsh zones are nea rl y always present in 
the deeper ponds and lakes in wh ich salini ty ranges 
from slightly bracki h to subsalin e. During hi gh 
water thi s zone may also be found locally in some 
of the deep fresh-water ponds. Species composition 
of p la n t association differs noti ceab ly in the three 
vege ta t iona! phases of deep m arsh a nd under eli f-



ferent range of sa linity within each pha e. Char­
ac teristic spec ie of th ese associa tions are li ted in 
appropriate cl ivi ions und er Clas IV in appendix 
A. 

Permanent-open-water zone.-Thi deep-wa ter 
zo ne, o[ loca l oc urrence in a few po nd a nd lakes 
th a t ma in tain fa ir ly tab le water levels, i repre­
ented nly by the ope n-wate r ph ase. Mea ure-

men t. o f spec ifi c condu tance (mi cromho; Jcm' ) in ­
d ica ted th a t water in this Yone ma ' be class ified 
a lightly bracki ·II, moderate ly bra ki sh, bracki h, 
or ·ubsa line. On ly tw pecies o f vascular pl ants 
were found in thi zone (see under Clas V in 
appendix ). We tern widgeongra s (R ufJfJia oc­
cidentnlis) is quite regular in occurrence, and oc­
cas ionall y it is associated with big-sheath pond­
weed (Potamogeton vaginalus) . In some lakes th e 
deeper p rtions of this zone are completely devoid 
of submerged vegetat ion . Because of tabi l ity o f 
wate r level and grea ter water depth, emergent 
pla n ts do not develop in thi s zone. Toward hore 
thi · zone is frequ ntl y bordered by a band of open 
water representing th e open-water pha e o( th e 
deep-marsh zone. Al though superfi ciall imilar in 
appeara nce, this shallow open-water band differs 
in specie compos iti on of ubm erged plants ( ee 
under Class IV in appendix ). 

Intermittent-alkali zone.- This zone is character­
ized b high ! ali ne sha ll ow water that frequent ly 
a lterna tes with xposed g li sten ing-white alkali sa l t­
Oats . The prin cipal . alts re presented are uHate 
a nd chlor ide of ;od ium and magnesi um, which 
' tre termed a lka li sa lt by common usage throughout 
th Gr at Plains. nder dr conditions thi zone 
is frequent! subject 10 ' ind erosion. On windy 
cia it is not unu ual for great clouds of wh ite 
a lka li du . t to form. 

Emergent pla nt do not deve lop in th i zone, 
appare ntl y becau.e of the high alt conten t, but 
one submerged aquat i sp cies, altwater wiclgeon­
gnss (Ruppia maritima), is frequent ! abund ant 
whe never surface water i maintain 1 for a few 
weeks during th e summer (see under Cia ·s VI in 
appendi x ). 

Fen (alka line bog) zone.-Vege tati n ch ara ter­
istic o f fen o cas i01n ll y dominates the central areas 
of pond basin. , but more frequently occur a 
isolat cl pockets a long th e marg in s of typ ica l ponds 
a nd la kes. urfa water is ometim es lacking in 
thi zone, a lthough the bottom o il are normall y 
sa tura ted by a lka lin e gro und -water seepage. 1\Iost 
bottom so ils in th e deeper portions have th e con­
sistenc o f oft muck or ooze. ln ma n ases, fen 
zones co uld be consid ered qu agmire w ith fl oat ing 

or quaking ttrface ma t of emergen t vegetat ion . 
prings are somet imes pre ent, a nd thee are u ually 

on rai eel mound s of wet orga ni ma teria l that ar 
covered with mats of den e vegetat ion . pecific con­
ductance (mi cromhosf m 3) measuremen t. of urfa e 
water ind ica te th at fen zone are in the lightly 
brackish sa lini ty ra nge. 

Pocket of fen zone adjoining the more t pical 
bas in we~l a nd . are mot fr quent along the m argin 
of brack 1 h, u b a lin e, and sa line ponds and lakes. 
I n th ese si w a ti c n fen zo ne are o ften I ca ted on 
gently slopi ng terra in with a percept ible Row of 
grO U!l l water. on or nea r the urface, ex tending 
from . ee1 age 1nOow or spr ing sites to th e ponded 
surface water be low. Ordinarii , . alinity in crease 
as water moves clown the sl pe, a nd thi s i · re fl ected 
in changes in specie · compos ition o f wetla nd 
plants. Typica l f n speci s grad uall merge with 
a nd are replaced by pecies ch<lra ter ist ic of sa lini ty 
ranges in other zone . \ ege ta tion of fen is repre­
sented by a normal emerge nt phase and an open­
water phase. Typica l plant . pecie for each of 
the ·e are listed under Class VII in append ix 

MAJOR CLASSES OF 
NATURAL PONDS AND LAKES 

Seven maj or cia ses o f wetland in n atural 
bas in are recognized on the bas is o f ecolorrical 
d i fferentiation . Each class is distinguished by 
the vegetational zone occttring in the central 
or dee pe r part and occupying 5 p ercent or more 
of the total we tland area be ing classified. 
The pl ant species characteristic of these cia es 
a re I i ted in append ix A. The cia ses are desig­
nated a fo ll ow : 

Cia s !-ephemeral ponds.-The wetland-low­
pra irie Yone domi na te · th e dee pest par t of the 
pond ba in. pond of thi cia illu tra ted in 
pla te 1. 

Class 11-temporary ponds.- The wet-meadow 
zone dom inates the deepes t part of the wetland 
area. per iphera l low-prair ie zone i u ua lly 
present. Ponds o f thi s cia ·s are illustra ted in plates 
2 to 5. 

Class III-seasonal ponds and lakes.-The hal­
low-marsh zone d min a tes th e deepest pan of the 
wetland area. Periph eral wet-m adow and low­
prairie zone a re usually pre ent. Pond · of th i 
ch s are illu trated in plates 6 to 12. 

Class IV -semipermanent ponds and lakes.-The 
cl ep-marsh zone domin a tes the deepes t part of the 
wetla nd a rea . ha ll ow-marsh, wet-meadow, a nd 
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Closs I 
Ephemeral 

Pond 

Closs IV 

Semi -permonen I 
Pond or Lake 

Closs II 
Temporary 

Pond 

/---~ .... -, 
I ' _... I 1Fen''~_... 1 \ ""<"" ------------ >,.. Fen 1 

\ Zone Zone I 

INTERMITTENT 

ALKALI 

ZONE 

Closs VI 
Alkali 

Pond or Lake 

I 
I 

Closs Ill 
Seasonal 

Pond or Lake 

PER MANENT 

OPEN -WATER 

ZONE 

Class V 

Permanent 
Pond or Lake 

Closs VII 

Fen 
Pond 

Figure 2.-Spatial relation of vegetational zones in rna jor classes of natural ponds and lakes. 



low-pra irie zones are usually present, and i olated 
marginal pocket of fen zones occasionally occur. 
Ponds or lake o( thi s clas are ill ustrated in plates 
13 to 23. 

Class V-permanent ponds and lakes.-The per­
manent-open-water zone domin ates the deepest 
part of the wetland area. Per iphera l deep-marsh, 
sha llow-mar h, wet-meadow, and low-prairie zone 
are often present, and isolated margin al pockets 
of fen zone occas ionally occur. Permanent lakes 
are illustrated in plates 24 to 26. 

Class VI-alkali ponds and lakes.- The intermit­
tent-a lkali zone dominates the deepe t part of the 
wetland area. Per iphera l sha llow-mar h, wet­
meadow, and low-prair ie zones are usually pres­
ent. A deep-marsh zo ne is normall y absent except 
occas ionally for i olated pa tches near marginal seep­
age area . A few isolated pockets of fe n zone are 
norma ll y pre ent along the margins. Alkali lakes 
are illustrated in plates 27 and 28. 

Class VII-fen (alkaline bog) ponds.-The fen 
zone dom inates the deepest part of the wetland 
::~rea . Periphera l wet-meadow and low-prairie zones 
are often present . The central part of a large fen 
is illustrated in pl::t te 29. 

Illustrations of the spa tial rel ati ons of vegeta­
t ional zones in the major classe of ponds and 
lakes are show n in figure 2. ormally, wetland 
classes are eas il y distinguished in the field. Oc­
cas ionall y, a pond or lake intermediate between 
two classes will be en ountered in which th e 
deepest part of the we tl and area is occupi ed b · 
a mixture of pe ie haracteri tic of two dif­
ferent zones (plates I 0 and 11 ). In uch a case 
the cia s designation wou ld depend on wh ich 
chara teri tic spe ie group repre ent more than 
50 percent of the vegetational growth in the 
deeper entra l area. 

During extended peri d of abnormal water 
conditions, certai n ponds and Jake may shift 
from one cia s to another. For exampl e, in 
Stutsman County, . Dak. , in 1966, many 
sha ll ow-marsh species, re pend ing to extremely 
high water level , invaded t pica! wet-meadow 
zones. During this peri d , some wetlands were 
transformed from temporary (C ia II ) to ea­
sona l (C ias III) ponds. Conver ely, extreme 
drou ·ht in 196 1 a ll owed wet-meadow vegetation 
to become established in many z nes formerly 
dominated by shall ow-marsh species, converting 
these w t lands from easonal (C ias III) to tem­
porary (Class II) ponds. Immediately after the 

transitiOn from on e clas to another, there may 
be a temporary reversal in the u ual spatial r ela­
tions o f egeta ti onal zones. For instance, stands 
of sha ll ow-marsh emergents may devel op in the 
deeper parts of a pond former] oc u pied by the 
deep-marsh open-wa ter phase, while surround­
ina bands of deep-marsh emergent may per ist 
for a time in shallower water (plate 12). 

Seasona l (C las III) and sem ipermanent (Class 
IV) ponds and Jakes are the predominant wet­
lands in terms o f total acreage throughout the 
glac iated prairie region. Large number of 
ephem ra J ponds (Cias I) and temporary pond 
(C lass II) are pre ent, but their total acreage is 
somew hat less. P erma nent and alkali ponds and 
lakes (Cias e V and VI), a lthough often quite 
large individually, are few in number and there­
fore only of secondary igni fi can e. Fen ponds 
(C ias VII) are u ually small and quite lo al in 
occurrence. 

SUBCLASSES OF 
NATURAL PONDS AND LAKES 

Dist inct subcl as e may be recognized with in 
several o f the major lasses of wetlands, includ­
ing tempora ry, ea onal, emiperma n ent, and 
permanent ponds and lakes. Thee subclasses are 
based on differences in specie composition of 
plant communities within wet-meadow, sh allow­
marsh, or deep-marsh zones that are correlated 
with variations in average salinity of surface 
water. The subcla se are de ignated as foll ows: 

u b las -fresh. 
ubclass B- lightl y bracki b. 
u bel as C-moderately brackish . 
ub las D-brackish. 
ubclass E- ubsaline. 

lonna! and extreme ranges in speci fi c con­
d uctance (micromhos j cm3

) of surface water in 
plant commu niti es that harac terize these vary­
in o· degree of alinity are shown in the section 
on Plant Species Composition an d Differences 
in Sal inity o f Surface Water. 

Sub las es represented (prevalent subclas e m 
bold fa e) in the four major classes referred to 
are a fo ll ows: 

Subclasses 
Class II- temporary ponds_A, B 

lass III- easonal ponds 
and lakes __________ A, B, C 
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Class IV-semipermanent 
ponds and lakes ____ A , B, C, D , E 

C lass V- permanent 
ponds and lakes _____ B, C, D, E 

Plant comm unities of each subclass differ with 
re pect to occurrence or abundance of various 
p lant species. The pr incipa l pecies in each sub­
class for temporary (Class II), eason al (Class 
Ill), semipermanent (Glass IV), and permanent 
( Ia. s V) ponds and lakes are li ted in appendix 
A. Subcla ses are also indicated for m any of the 
illustrati ons of major classes of wetlan d (plates 
2 to 2G) . 

R ecognition of su bel asses requires a visual ap­
praisa l of the ab undance of various wetland 
pl ants, especiall y primary emergent species in 
the wet-meadow, shall ow-marsh , and deep-marsh 
zones. The preva lent pecies of these zones in a 
parti cul ar pond or lake may be compared with 
the principa l spec ies li sted under each su bclas 
for the zon e being considered. A subclass desig­
nat ion ca n th en be assigned on the basis of simi­
larity. 

COVER TYPES IN 
NATURAL PONDS AND LAKES 

Cover inter pers ia n within zones con ta ining 
emergent phases of wetland vegetat ion is related 
to averao·e water depth. Clo eel tands of emerg­
ents are found in comparat ive ly shall ow water, 
open stands in d eep water, and sem iopen stands 
in intermediate depths. Expanses of open water, 
' hen pre ent, are n ormall y found in the deepest 
part of a pond or lake, but during unusually 
hi gh water or un der certa in land-use practices 
su h as heavy grazin o-, mo' ing, burning, and 
culti vat ion , expa n es of open water may occur in 
an y part of a wetland area. 

Cover types, as re ferred to in this report, rep­
resent differen ces in the spatia l relation of 
em ergent cover to open water or exposed bot­
tom soil. Emergent plants u eel to des r i be cover 
types include . pecies of low- prairie and wet­
meadow zon es in ephem eral (Class I) and tempo­
rary (C lass II ) ponds, l ut are restricted to species 
of sha ll ow-marsh and deep-marsh zones in sea­
son al (Clas III), sem ipermanent (C lass IV), per­
ma nent (C lass V), and alka li (C lass VI) ponds 
and lakes. In cu ltivated ephemeral (Class I), 
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temporary (C ia s II), and seasonal (Class III) 
ponds, cover may also be represented by planted 
crops in clu d in g sma ll gra in , row crops , and for­
age pecies u . eel for h ay. over in fe n (C lass VII) 
ponds i represented by typ ical emergent fen 
pecie . Cover intersper ion in natural ponds 

and lake ca n be on e of fo ur types: 

Cover type I.-Closed sta nds of emerge n ts with 
open water or bare so il coYering Je.s tha n 5 percent 
of the wet la ncl area. 

Cover type 2.-0pen water or bare oil over ing 
5 LO 95 percent of the wetland area, with ca LLered 
dense patches or cl irfuse open sta nd of emergent 
cover. Closed tancl . of emergent. , lonllecl in the 
ce ntral port ion of a pond or lake and surrounded 
b open wa Ler a long the shallow marg ins, are in­
cl tt ded in this cover type. 

Cover type 3.-Central expa n es of open water 
or IJare so il (compri ing more tha n 5 per en t of 
the we Ll and area) surrounded by peripheral bands 
of mergen t cover averaging G feet or more in 
\\"idth. 

Cover type 4.-0pen water or bare so il cover 
more than 95 percent of the wetl and area. This 
cover type al o include mall pond in wh ich 
emerge nt cover is restricted to margin al ba n I less 
than 6 feeL in average width. 

The basic over types, bow ing common varia­
tions, a re ill ustrated in ftgure 3. 

Al l over type are repre. en ted in ephemera l 
(C lass I), tempora ry (C lass II), seasonal (Class 
III), and emipermanent (C lass IV) ponds or 
lakes, a lth ough their frequency of occurrence 
var ies considerably. Except for br ief period in 
the spring, cover type 1 is preva lent in undis­
turbed pond or lakes of Classes I to III , while 
cover types 2 a nd ~ are (Tequent in Class IV. 
Cover types 2, ~. and 4 are quite common in 
crop land pond or lakes of C las es I to III that 
ha e been disturbed by intens ive cul tivation. 
On ly tw cove r types (3 and 4) are represented 
in permanent (Cia s V) and alkali (Class VI) 
ponds and lakes . Fen ponds (Class VII) include 
cover types l , 2 , and ~. C er type var iations are 
illustrated in p lates I to 31. 

Cha nges in cover type occur frequentl y in 
man y ponds and lakes in this region ow ing in 
large part to var iab le limatic conditions and 
resu ltin g Auct uat ion in water levels. Altern a­
t ions in Lhe type ;mel intensity of land use may 
occasiona ll y be importa nt ca uses. Other phe-



Cover Type 1 

Cover Type 2 

Cove r Type 3 

Cover Type 4 

Figure 3.-Basic cover typ e of n a tural ponds and lak es howing common variations in aspect. White areas 
indicate open water or exposed bare so il; shaded areas ind ica te emergent vegeta tion. 
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nomena ometimes respon ible for changes in 
over t pe inclu le " eat-out " of emergent veo·e­

tati on by muskrats , uprooting of emero·ent plant 
by fl o tati on of bottom ice in the early spr ing, 
thinning of emergent QTOWth by heavy siltation 
of pond or b . co uri ng of bottom soi I by severe 
wave action, and poor deve lopm ent of new 
em ero·ent o-ro wth because of exce sive matting 0 0 

o f dead vegetation. 

APPLICATION OF THE 
CLASSIFICATION SYSTEM 

For use of this sy tem in the field , each pond 
or lake may be c ia ified by de ignating the class, 
. ul clas ( if differentiated), and cover type, in 
th a t o rder. Fo r example, a semipermanent pond 
(Class IV), slight! brackish (subcla B), with an 
inter persio n o f emergent cover and open water 
(co er type 2), c uld be designated as IV- B- 2. 
Only the lass and cover type need to be indi­
cated for ephemera l (Cias 1), alkali (Class VI), 
and fen (Class VII) ponds or lakes, ince distinct 
sub lase· are n ot recogni zed, e.o·., 1- 2, VI- 4 , or 
VII- I . v\Thenever desirable , the principal 
emergent spec ies in the centra l vegetational zone 
o f a pond or lake may be shown in parentheses, 
e.g., IV- B- 2 (T )IfJha spp., Scirpus aculus). In 
ome cases, it may be helpful to li t the principal 

em ro·ent spec ie in other zones as well, e.g., 
I\ - B--2 (T ypha pp. , Scirpu awltt -Eleocharis 
fJalu slris). 

In many ephemera l (Class I), temp rary 
( lass II) , and seasona l (C lass III ) ponds that 
are situated in cro plands, 50 percent r more 
o f the central zone is oc upied by emero-ent plant 
a o iation chara teri tic o f tilled conditions. 
v\ heneve r these assoc iations ca n be identifi ed as 
phase of wet m eadow or shallow marsh , the 
di stttrbed land-use conditio n can be specified b y 
add in o· a small le tter " t" as a superscript after 
the cia s number, e.g., IIJt- B- 2 or I!t-4. H aw-

ver, if the entral zone is in the open-wa ter 
pha. , drawdown bare-so il pha e, or cropland 
tillage phase, it may be difficul t to determine 
whi ch cla s the pond be longs to. For these p nels , 
a large Je tter "T" ca n be substituted for the 
class number. A pond of this type without 
emergent vegetat i n could be des ignated as T-4 
(plate ~0) whi le on e loca ted in a stubble field 
cou ld be d e: ignated as T - 2 (plate ~ 1) or T -~ . 

In certain extensive type of wetland invest i-
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gations , in luding aerial surveys and rapid 
ground re onn a issa n e, it ma y be difficult or in­
feasib le to id entify wetland ubclasses . For thee 
studi e , the recogniti o n of major clas es or com­
bination o f maj or c lasse and cover type shou ld 
u ffice . \ Vet land su i clas es can a lso be more 

broad ly interpreted by combining the five sub­
clas e. into thre ca teg ries. Sub ·lasse A and B 
are related , in that chara teri tic pl ant species 
of relativel y fre h ' ater predomina te. In sub-
lasses C and D the ommon occurrence of 

bracki h-water pecie in ombina tion with 
fresh-water and a lt-water specie repre ents the 
intermediate a lini ty rano·e. Ha l ph yte are pre­
dominant in u bclass E, a nd this subclass should 
therefore b onsidered separately. The e three 
cateo·or ie could be de ignated a fresh ( ub­
class AB), bra ki h ( ubcla CD), and ubsaline 
( u bela s E). 

In o rd r to clistingui h permanent po nds and 
'1kes (Class V) from semipermanent ponds and 
lake ( las IV) of cover types ~ a nd 4, a close 
inspecti o n o f the subm erged vegetation in the 
central d eeper po rtio n. ma y be required. Occa-
iona ll , a determinati on ca n be m ad e by exam­

ining windro11· o f vegetat i e debr i cas t ashore 
by wave action. 

SYNOPTIC OUTLINE OF THE 
CLASSIFICATION SYSTEM 

he natural ponds and lakes in the glaciated 
pra iri e r gion are represented by a considerab le 
number of combinat ions o f clas , subclas (if dif­
fe ren tia ted), and cover type. ynoptic outline 
show in g om e o f th e more o n picuo u plant 
a. soc iati o ns is presented below in a resume of 
th e Jass ificat ion ys tem. \ 1\T hil e onl y the m ore 
usual character ist ic pl ants are given , it should be 
recogn ized th a t in certa in pond other primary 
spec ies li sted in appendix A may be the preva­
lent vegetation. 

Class ! - ephemera l ponds. Central zone repre­
sented by low-prair ie vegetation (Poa pm­
tensis, Solidago allissima, etc.). 

Subclasses : None 
Cover types: l , 2, 3, and 4. 

Class II- temporary ponds. Central zone repre­
se nted by wet-meadow veg-etat ion (g-enera ll y 
fin e-stemm ed gras c a nd ·edges with a sociatecl 
(orbs) . 



Subclasse : 
A-fresh . Poa palvstTis, Boltonia lati­

squama, etc. 
B- ligh tly brackish. H oTdeum jubatum, 

Calama.g1·ostis inexpa.nsa., etc. 
Cover types: l , 2, 3, and 4. 

Class III-seasonal ponds and Jakes. Central zone 
repre ented by shallow-marsh vegetation 
(modera tely coa rse gras es and sedge with 
associated [orbs). 

Subclasses: 
A- fre h. CaTex atheTOd es, GlyceTia gran­

dis, etc. 
B-slightl y brackish. Scoloch!oa. festuca.cea, 

Eleocharis pa.lustTis, etc. 
C-moderately brackish. Ali ma gramin­

eum, Beckmannia. syziga.chne, etc. 
Cover types: l , 2, 3, and 4. 

Class IV-semiperm anent ponds and lakes. Cen­
tra l zone represented by deep-marsh vege tat ion 
(re lat ive ly coar e marsh emergen t or a soci­
atecl submerged aqua ti cs). 

Subclasses: 
A-fresh. Sci,-pus hetemchaetu , etc. 
B- li ghtl y brackish. Typha spp ., Sci1·pus 

acutus, etc. 
C-moderately brackish . Sci1'jJUs acutus, 

etc. 
D-brackish . Sci1·pus paludosus, Sci1·pus 

a. cut u , etc. 
E-subsa lin e. SciTpu s paluclosus, etc. 

Cover type : I , 2, 3, and 4. 

Cia s V- p ermanent ponds and lakes. Central 
area repre ented by permanent-ope n-water 
zone (devo i t of emergent vegeta ti on, but sub­
merged vegetation, particu larly Ru pjJia occi­
denlalis, ofte n pre ent). 

Sui clas cs (baed on SJ ecie com 1 os iti on of 
periph era l zones): 

B- lightly bracki sh. T ypha spp., Sco­
lochloa festuca.cea, etc. 

C- moderate ly bracki h . ci rjnt acutvs, 
Hordeum juba.tum, etc. 

D- bra ki sh, Scirpus paludosus, Scirpus 
a111 ericanus, etc. 

E- ubsaline. Puccinellia nu/ta.lliana, Sali­
con?ia ntbra, etc. 

Cover type : 3 and 4. 

Class VI-alka li ponds and lakes. Centra l area 
represented by in termittent-a lkali zone (de­
void o f emergent vegetat ion ; RujJpia maritima 
ofte n com mon). 

Subclasses: None 
Cover types: 3 a nd 4. 

Class VII-fen ponds. Central zone represented 
by fen vegetat ion (Glyce1·ia st1·iata, Carex 
aquatili , etc.). 

Su bclasse : o ne 
Cover types: l , 2, and 3. 

This las ifi cat ion sy tem waste ted repeatedly 
during in tensi e fie ld tudie in orth Dakota 
and was found to be both expedient and realis­
tic. Obse rvat ions durincr exploratory trips 
through other parts of the glac iated prairie re­
gion (including the Prairie Provinces o f Canada 
and tates adjo ining orth Dakota) indicate that 
it is an effective method for the enti re region. 
In certa in loca l areas , particul arly tho e near the 
margin of the glac iated pra irie region, minor 
modifi at ions may b requir d. number of 
Federa l and Sta te and Pro in ial agencies in the 

nited tates and Canada have also field-tested 
the class ifi cation sy tem. Their findings to date 
o·enerall y support the direct app lication of this 
y tern in the ir wetland in ves ti gat ion . 

COMPARISON OF 
TWO CLASSIFICATION SYSTEMS 

T here are difficulties in omparin g this de­
tailed cia sifica ti on of wetland in the glaciated 
prairie region '' ith the more generali zed sy tem 
of l\ fart in et al. (1953), because the two systems 
are ba ed on different riteria. 

In the sy tem of Martin et a!. , difference in 
wate r d pth durino· the growing eason is the 
primary factor u ed in identifying most wetland 
type ; in the sy tem pre en ted here, occurrence 
of dominant plant a ociation in the central 
vegeta tional zone character ize the major wet land 
clas es . T he clas ificat ion of art in et a!. is also 
based partly n variation in over inter persian 
which are treated secondarily as cover types in 
this sy tem. For example, Types 3, 4, and 5 
wetlands a descr ibed by Mart in et a!. could cor­
r spond to cover type 1, 2, and 3 of semiperma­
nent (Class IV) wetland in this class ification 
' hen th e relat ion between cover and open water 
is considered. 

orne plant listed by Mart in et al. are com­
mon to evera l of their wetland type . For in­
sta nce, bu lru hes may occur in Types 3, 4, and 5 
of Martinet a l. , whereas in thi system most spe-
ies of bulru h would be considered members of 

th e plant association used to indicate the sub-
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class of a semipermanent (Cia s IV) or perma­
nent (Class V) pond or lake. 

Prair ie wet land are des i<mated in the classifi­
cat ion o f 'fartin et a!. as either inland fresh 
(T ypes 1 to 5) or inl and a lin e (Types 9 to 11 ). 

o ment ion is ma le o f the important bracki h­
water environments that lie between the two 
extreme . The pl ant lists a companying th e 
de criptions for th e types of Martin et al. indi­
ca te th at u bclasses A and B and ubclas es C to 
E o f the present class ifica t ion would general ly 
corre pond to "fre h" and "sal ine" categorie , 
respe t ively. 

The sha ll ower wetland types of Mart in et al. 
may form periph eral borders arou nd deeper 

"Classification of Nat ural Ponds 
and Lailes in the Glaciated 
Pra irie R egion" 
(Stewart and Kantrud, 1971 ) 

types in the arne spatial arrangement as vege­
ta ti onal zone I is ted in th i class ifica tion. Thus , 
a T pe 3 (shallow fresh marsh) wetland in the 
class ification of Martin et al. would correspond 
to a sha ll ow-m arsh zone in the cl ass ifi ca tion here 
de cribed and coul d occupy the centra l area of 
a pond bas in o r border deep marsh on the land­
ward sid e. In th e former case it would be con­
sidered a C lass III (sea onal ) pond or lake, while 
in the latter situat ion it w uld be de ignated 
as one per iph era l zone o f a Cia s IV, V, or VI 
pond or lake. 

With clue regard for these q ualifications, the 
fo llowing rouo·h corre la ti on of th e two sys tems 
may be made: 

"Classification of W et lands of 
th e United Sta tes" 
(Mar tin et al., 1953) 

CLASS TYPE 
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!-Ephemeral ponds _____________________________________________________________ ]. 
II-T emporary ponds _________________________________________________ ___________ ], 2. 

III-Seasonal ponds and lakes ------------------------------------------------------ 3,4. 
IV- Semipermanent ponds and lakes __ ---------------------------------------------3, 4, 5, 10, ll. 

Su bclasse A and B-eover type l --------------------------------- ____ ______ _ 3. 
Subclasses A and B-eaver type 2 --------------------------------- __________ _4. 

Subclasses A and B-eaver types 3 and 4 -------------------------- __________ _4, 5. 
Subclasses C, D, and E- cover types l and 2 ----------------------- ___________ 1 0. 
Subclas e C, D, and E-eover type 3 and 4 _________________________________ ll . 

V- Permanent ponds and lakes ---------------------------------------------------5, 11. 
ubclass B-eaver type 3 and 4 ---------------------------------------------5. 
ubclasses C, D, and E-eover types 3 and 4 __________________________________ ll . 

VI-Alkali pond and lake -------------------------------------------- ___________ 9. 
VII-Fen (a lkaline bog) ponds ----------------------------------------- ____________ 8. 
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APPENDIX A.-CHARACTERISTIC PLANT SPECIES 
IN PRAIRIE PONDS AND LAKES 

The more important plant species characteris­
tic of c.! asses and su bclasse of prairie ponds and 
lakes are listed here. Major groupings are the 
vegetational zones and phases. In Classes III , 
IV, and VII, dominant and subdominant cate­
gories are referred to. Dominant species are 
relatively tall emergents that form the canopy, 
or overs tory, of plant associations; subdominants 
are submerged, fl oating, or short emergent spe­
cies that ord inaril y compose the understory. 
Plants are grou ped as primary and secondary 
species to show their prevalence as related to 
cover under normal conditions within a plant 
community. A more detailed description of wet­
land vegetation in northern prairie ponds and 
lakes may be found in Stewart and Kantrud (in 
press). 

Except for a few extralimital species, the iden­
tification of vascular plants is according to the 
eighth edition of Gray's Manual (Fernald, 1950). 
A few western species of vascular plants not 
treated in Gray's Manual follow the nomen­
clature used by Stevens (1963). References to 
algae are according to Smith (1950), while names 
of moses and li verworts follow Conard (1956). 
Altogether, 174 plant species are listed here. 

cientific and common names of all plants re­
ferred to are listed in appendix B. Voucher 
spec imens for all of these are preserved in the 
herbarium at the Northern Prairie Wildlife 
R esearch Center. 

Class ! -ephemeral ponds: 
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Central wetland-low-prairie zone: 
ormal emergent phase: 

Primary pecies: 
Poa pratensis 
Agmpymn trachycaulum 
Anemone canadensis 
Sympho1·icarpos occidentalis 
Solidago altissima 
Aster cricoides 
Ambmsia psilostachya 

Secondary species : 
Panicum virgatum 
AnclrofJogon gemrdi 
Cm·ex b1·evior 
Zigadenus elegans 
Lilium philadelphicum 
Rosa woodsii 

Glycyn·hiza. lejJ idota 
Zizia aptem 
H elianthus maximiliani 
A1·temisia ludovicia.na 
Ta.mxa cum officina le 
AgoseTis glauca 
C1·epis runcina.ta 

Cropland tillage phase: 
Primary SJ ecie : 

etm·ia glauca 
Polygonum convolvulus 
K ochia scopm·ia 

Secondary pecie : 
Agropyron smithii 
Agmpymn Tepens 
Salsola kali 
Amaranthus retroflexus 
Thlaspi m-vense 
Bras ica kaber 
Descuminia sophia 
Rosa arkansan 
AndTosace occideatalis 
Ellisia nyctelea. 
Erigeron canadensis 
Tva xan thifolia 

Class 11-temporary ponds: 
Subclass A-fresh: 

Central wet-meadow zone: 
ormal emergent pha e: 

Primary species: 
Poa palustris 
Carex praegracilis 
CaTex sartwell ii 
CaTex lanuginosa 
Boltonia latisquama 
Aster simplex 

Secondary species: 
Hordeum jubatum 
Calamagrostis canadensis var. ma-

couniana 
Calamagrostis inexpansa 
SpaTtina pectinata 
Hierochloe odomta 
CaTex vulpinoidea 
Ca1·ex laeviconica 
] uncus balticus 
] uncus dudleyi 
] uncus inteTio1· 
Rumex mexicanus 
Rumex occidentalis 
R anunculus macounii 



R o,-ippa islandica 
Potentilla norvegica 
E fJi lobiurn glandu los11rn 
L y imach ia hyb1·ida 
A pocynum sibi1·icurn 
Asclepia~ speciosa 
T euc1·ium occidentale 
Stachys palust1·is 
NI en t ha. arven sis 
Vemonia fascicu la. ta 
H elenium auturnna.le 
A 1·temisia. biennis 
Ci1"Si11m aroense 
'onchus an Jensis 

Cropland drawdown ph ase: 
Primary species: 

A gropymn Tepens 
Echinochloa. cru ga ll i 
Polygonurn lapa.th ifolium 
V emnica. pereg?·ina. 

Secondary species: 
H ordeum ju bat urn 
Plagiobothrys scopulorurn 
Xa.n th ium ita. licum 
Bidens t1·ondosa. 

Periphera l we tland-low-prai rie zone: 
The species com pos ition is the arne a 
th a t of the cen tral we tland-low-prairie 
zone of ephemeral ponds (Class I). 

Sub lass B-slightly bracki h: 

Centra l wet-meadow zone: 

Normal emergen t phase: 
Primary pecies: 

H o1·deum j11 bat urn 
CalamagTostis inexpan a 
Spm·tina pectina.ta. 
Cm·ex sm·twellii 
]1mcu ba.lt icus 
A stn simplex 

Secon lary spec ies: 
Poa palustn·s 
Crnex jJrnegracilis 
Cnrex lanuginosa 
] uncus inte1·ior 
]unws ducl le)'i 
.J 1111 cu s I oney i 
Rumex m exicanus 
Epi lobium gland11losum 
Stnch)'.'i pn lust1·is 
Lycopus asjJer 
M entha arvensis 
A1·tem isia bienn is 
C in i wn m·ven se 

onchus m"Vensis 

Cropland drawdown ph ase : 
The species com po ition is the same a 
tha t of the cropla nd drawdown phase 
of the central wet-meadow zone in 
fre h temporary ponds (Cias II-A). 

Peri p heral wetla nd-low-prairie zone : 
The pecie com po ition i the same as 
tha t of the cen tral wetla nd-low-prairie 
zone of ephemeral ponds (Cl a s 1). 

Class III-seasonal pond and lakes: 

Subclass A-fresh : 
Cen tral shallow-mar h zone: 

ormal emergent pha e : 
Dominants: 

Pr imary species : 
S fwrga.nium eu1-yca.rpurn 
A lisma. tTiviale 
Glyceria gra.ndis 
Beckma.nnia syzigachne 
Ca.rex atheTodes 
Polygonurn coccineum 

Secondary species: 
AlopecunLs aequalis 
Pha. laTis m·undina.cea 
Sium suave 

Subdomin ants: 
P r im ary pecies: 

R iccia fluita.ns 
Lemna. trisulca 
U tricu lm·ia. vulgaris 

Secondary species : 
DTepanocla.dus pp. 
L emna minoT 

O pen-water phase: 
Pr imary pecie : 

Potamogeton g?·amineus 
Ca llitriche palustris 
UtTicu.lm·ia. v11 lgaTis 

e ondary specie : 
D1·epanocladus spp. 
Potamogeton pusillus 
Eleocha1·is acicu lm·is, ubmerged 

form. 
R an unculus tn'chophyllus 

atura l d rawdow n pha e: 
Primar pecies : 

Eleochm·is a.ciculm·is terres tr ial form. 

Secondary species : 
R umex rnm·itim11s 
K ochia. scopm-ia 
Xanthium italic-urn 
Senecio congestus 

Crop lan I clrawclown phase: 
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Pri mary pecies: 
Eleocharis engelmanni 
Eleochan·s acicula.Tis 
Gmtio la neglecla 

Secondary specie : 
Mm·silea mun·onata. 
Cype,-us acuminatus 
Bacopa rotundifo lia 
Lindemia dubia 

Periphera l we t-meadow zone: 
T he species cam po iti on is the sa me as 
that of the centra l we t-meadow zone o f 
fre h tem porary ponds. (Class II- A). 

Peri pheral wet land-low-pra ir ie zone: 
T he species com posi ti on is the arne as 
th at of the centra l we tland- low-prair ie 
zone of ephemeral pond (Class I ). 

Subclass B-slightl y brackish : 
Centra l ha llow-marsh zone: 

o rm<ll emergen t ph ase: 
Dominan ts: 

P r imary species: 
A lisma trivia. le 
Sroloch loa fesluca.cea 
Beckmann ia syzigachne 
Eleochan·s pa lustTis 
Cm·ex athe1·odes 
Polygonum coccineum 

Secondary species: 
Spm·ganium em-ycm-pum 
A lisma gramineum 
Sa gil ta1·ia cuneata 
Alopec uTus aequa lis 
Phala.1·i anmdinacea 
Polygonum amphibium, terrestrial 

form 
Sium suave 

Subdomin ants: 
Pr imary pecies : 

D1·epanocladus spp. 
R icciocm·pus natans 
L emna 11·isulca 
L emna minoT 
UtTicu la,-ia vulgaris 

Secondary species: 
R iccia fluitans 
Ranunculus sce lemtus 
R anuncu lus cymbalm·ia 

Open-wa ter phase: 
P rimary species : 

D repanocladus spp. 
Ranuncu lus tn.chophy llus 

l1·iculan:a vu lga.1·is 

Secondary species: 
Potamogeton pusillus 
Eleocha.1·is acicu la.Tis, ubmerged form. 
Polygonum amphibium, aquatic form 

atural drawdown phase: 
Primary specie : 

Eleocha.Tis acicu la.Tis 

Secondary species: 
H ouleum jubatum 
R umex maTi/ im us 
Ch enofJodium Tubrum 
Kochia sco pa1·ia 
Xanlhium ilalicurn. 
Senecio congeslus 

Cropland drawdown phase: 
T he species com1 osition is the s<t me a 
th at of the crop l<t nd drawdown 1 h<tse 
of fres h sea ona l ponds (Class III-A) . 

P r iphera l wet-meadow zone: 
T he specie cam po i t ion is the same as 
that of the centra l we t-meadow zone of 
lightly bracki h tem porary ponds 

(Class II-B). 
Per iphera l wetland-low-prairie zone: 

The specie compos it ion is the ame as 
that of the centra l wetland- low-prairie 
zone of ephemeral ponds (Clas I). 

u bclass C- moderately brack ish : 
Cen tra l shallow-mar h zone: 

Norma l emergen t pha e: 
Dom inant : 

Primary species: 
Alisma graminewn 
Sco/ochloa festucacea 
Beckmannia syzigachne 
EleochaTis palustris 

Seco ndary species: 
Sci1·pus ameTica.nus 
Ca1·ex atherodes 

Subdominants: 
P rimary species: 

L emna minm-

Seconclary species: 
Drepanocla.dus spp. 
Lemna. tTisu lca 
R a.nuncu lus cymba.la.1·ia. 
U lTicula.Tia vu lga.ris 

O pe n-water phase: 
Prim ary species: 

one 

Seconda ry species: 
Cham spp. 
D repa.nocla.dus spp. 



R anu nrrtl us trirhnjJh)l l/ us 
U tricu lm·ia v ulgm·is 

Nat ura l drawclown ph ase : 
Pr imary spec ies : 

H ordeum jubatum 

Seco n cl " 1")1 species : 
F.leocharis aciru laris 
Rumex maTit imus 
C!t en ojJodium rubnun 
K oc!t ia . en jJm·ia 

C ro p la nd clrawd own phase : 
Pr im ary . pec ies: 

F.lrnrhrnis aricu laris 
econcl <try specie : 

Cra tio la neglecta 
Peri phe r<t I we t-m e<tdow zone: 

Tonn.a l em ergent p hase: 
P r imary spec ies : 

H ordeum jubatum. 
Ca lamagrost is in ex jJan a 
SjHntina fJec tina ta 
] uncus ba lt iws 

Seco nd ar 1 spec ie ·: 
Dis/ irh lis st1·icta 
A tri jJ lex jJat ula 
Potrn lilla anscrina 
Glaux ma1·it im a 
Lyco fJ/1 as jJe1· 
Plantago erio jJoda 
Astrr simjJlex 
A1·tem isia bienn is 

C ropla nd d ra wclo wn phase: 
P r im a ry spec ies: 

AgrojJyron 1·ejJrns 
Seconclar specie : 

H ordeu111 juba tum 
Er!t inorhloa rTusga ll i 
Xan tl1 ium italirum 

Per i p h era I we t la nd- lo 11·-pra i ri e ?One: 
T he spec ies compos it ion is the same as 
th at o f the cen tra l we tl and-low-pra ir ie 
zone o f e ph emera l po nds ( Ia ·s I). 

C lass IV-semiperm anent ponds and lakes: 

St1hc las A- fresh : 
Cen tra l d ee p-marsh zone: 

onn a l em erge n t phase : 
D om ina n ts: 

Pri mary spec ies: 
Sci1"jms !t r terorhaet us 

Second ;n y spec ies: 
T y jJha latifo lia 
SciT fJ/Is fluvia ti lis 

Suhd om in ant s: 

Pr imary specie : 
R icria fluita ns 
Lem na f1 ·isu lca 

tricu laria v ulga ris 
Se o ncl ar spec i . : 

Drepanoclad us pp. 
R irciocarjJ II S natan 
Lrmn a m inor 

Open-water ph ase : 
Prim <t ry spec ies: 

Potamogrton fJ/1 . illus 
[ t ricu laria vu lgm·is 

Seconcl <t ry spec i · : 
Potmnogrton1·icharrlsonii 
r:rra tojJhyl! 111n drmrr. um 
R anu nculu. lrichofJhyllus 
i\1)1·iophyllum rxa lbr cens 

1<t tu rJ I d rawdow n ph a e : 
Pr im ar 1 pec ies: 

F. leochan·s acin1lm·is 
Senecio congest us 

eco ncl ary spec ies : 
Kochia . copm·ia 

Peri ph ra l . h;lllow-m ar. h zone : 
T he species com pos iti o n is th e sa me as 
th a t o f th e entra l sha ll ow-m arsh zone 
of fres h easona l po nd s and hkes (Class 
I II- ) . 

Periph era l we t-meadow zone : 
The pe ies com pos iti o n i . the sa me a 
th a t of the cen tra I wet-mead ow zone 
of fres h tem porary pond (Class II- A) . 

P r ip he ral wet lan !-low-pra iri e zone : 
Th e spec ies compositi o n is the sam e as 
th at o [ t·he central we tland-l ow-p ra iri e 
zone o f eph em eral ponds (C lass I). 

, ub lass B-slightly bracki sh: 
Cen tra l deep- mar. h zone : 

N orm a l emerge n t pine: 
Dominant : 

Prim ary pec ies: 
T )ljJha "gla uca" 
ScirjJus a cu t us 
Srirp us fl uvial ilis 

Second ary . pec ies : 
T yjJha lati folia 
Scir jms va lid us 

Subdomi nan ts: 
Pr im ary spec ie : 

Drepanocladus pp. 
R icriormpus na tans 
( em na t1·i.w lca 
!.em na m ino1· 
U11· icu lrrria v ulgaris 
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Secondary pecies: 
R iccia (lttitans 

Open-wa ter phase: 
Prim ary pecies: 

Polamogeton 1·ichardsonii 
Potamogeton jJusillus 
Cera tophy llum rlem er. urn 
R an uncu /us trichophyllus 
Myn"ofJhyllum exa lbescen 
U tricularia vulgaris 

econdary specie : 
ChaTa spp. 
D1·epanocladus spp. 
Zannichell ia pa lustTis 
Potamogeton pectinatus 
Callit1·iche he1·maphroditica 

atu ral drawdown phase: 
P r imary species : 

Eleochm·is aciculm·is 
Rumex mm·itimus 
ChenojJodium ntbnl1n 
K och ia scopaTia 
Sen ecio congestus 

econdary pecie : 
H ordeum jubatum 

Per iphera l shallow-marsh zo ne: 
The specie compos ttton is the same as 
that of the central hallow-marsh zone 
of slightly brack i h seasonal ponds 
and Ja kes (Ci a s III- B) . 

Per iphera l wet-meadow zone: 
The specie. compo ition is th e same as 
th at of the central wet-meadow zone 
of slightly brack ish temporary pond 
(Cias JI- B). 

Periphera l wet land-low-pra iri e zone: 
The pecie compo iti on is th e same as 
tha t of the centra l wet land-low-prairie 
zone of ephemeral ponds (Class I). 

Su bel ass C- moderately bracki sh: 
entral dee p-mar h zone: 
Norm al emergent phase: 

Domin an ts: 
Prim ary species : 

Sci1·pus acutus 
Second ary pec ies: 

SciTpus paludosu 

Su bdom ina n ts: 
Primary species : 

L ernna mino1· 
Secondary spe ie ·: 

D repanocladus spp. 
L emna ln.su lca 
[ !1·iculm·ia vu lgaris 

Open-water phase: 
Primary species: 

Cham spp. 
Zannichellia pa l ustn·s 
P otarnogeton fJec t in at us 

Secondary pec ies : 
Ranuncu lus t1·ich ophyllus 
MyTiophyllu m exalb escens 

a tural drawdown phase: 
Primary species 

Hm·deum jubatvm. 
Rumex rnm·itimus 
Ch enopodium Tubntm 
K ochia scofJa.Tia 

Secondary pecies: 
Panicum capillare 
Eleochm·is aciCll im·is 
Chenopodium salinum 
AsteT bmchyactis 

Periphera l hallow-marsh zone: 
The specie com pos iti on i the same as 
that of the centra l hallow-marsh zone 
of moderately brackish seasonal pond 
and lakes (Class III- C) . 

Periph era l wet-meadow zone: 
The specie composition i th e same as 
that of the peripheral ·wet-meadow zone 
of moderately bra ki sh easonal ponds 
a nd lakes (Class III- C) . 

Periphera l wetland- low-pra iri e zone: 
The species composition i the same as 
that of the ce ntral wetland-low-prairie 
zone o f ephemeral ponds (Class I). 

Periphera l fen zone (marg inal pockets): 
The species composition is the same as 
that of th e central fe n zone of fen ponds 
(Cia s VII). 

Subclass D-brackish: 
Centra l deep-marsh zone : 

orma l emergent phase: 
Dominants: 

Primary species: 
Sci1·pus palud osus 

Secondary pecies: 
SciTpus acutus 

Subdomin ants: 
one. 

Open-water phase: 
Primary species: 

Chara spp. 
Zann ich ell£a palust1·is 
Potam.ogeton pectinatus 

. econclary species: 
one. 



Natural clrawclown phase: 
P r imar 1 specie ·: 

H ordeum juba lu111 
(; h r'71 o jJod i um sa I in um 
K ochia scopa rin 
Aster b-rachyacli. 

econclar spec ie : 
Panicum cafJi l/are 
R umex mm·itimus 

Per i ph era I sha !low-mar h zo ne: 
onn a l emergent phase : 
Dom in an t : 

Prim ar 1 spec ies: 
Sci1'jms am en·ca 11 u. 

Secondary species: 
Puccinellia n ul/alliana 
Eleochm·is fJa lust ris 
Salico rnia rub1·a 

Subdominants: 
one. 

Open-water p ha e: 
P r ima ry species: 

Zannichell ia palu t1·is 

econcla r specie : 
ChaTa spp. 

N a tural drawdown ph ase: 
P r imary spec ies: 

H ordeum jnbat111n 
Aster brachyactis 

econdar . pecie : 
ChenojJodiwn alinum 
Koch ia scopa.Tia 

Per i ph era I wet-llleaclow zon e: 

onna l emergent phase : 
Primar pec ies : 

Dis/ ichlis s/ ricta. 
Hordeum jubatum 

Secondary spec ies : 
T n'glochin maritima 
Muh/enbergia asjJe1·ifo lia 
] uncus balticus 
Po!ygon um fJro!ificum 
Atriplex potu/a 
Potenti l/a anse1·ina 
!.act uca scm·io/a 

Per i ph era I wet Ia ncl -low- pra i rie zone : 
T he spec ie · composition i. th sa me as 
tlnt o r th e cen tra l wellancl- low-pra iri e 
zo ne of e ph emera l ponds (Class 1). 

Per iph er<~ l fe n zo ne (m <~rgin a l pockets): 
T he spec ies compos ition is the s<~me as 
th at of th e c ntra l fen zo ne o f fen ponds 
(C I <~ss VII ). 

Subclil s E- ubsa line: 
Centrill dee p-mar h zo ne: 

1 orm <~ l em ergent phil 
D omin ants: 

Primary specie : 
ci7'jJus jJa ludosus 

Se o ncl ar 1 spec ie 
o ne. 

Su bel om i na nt : 
None. 

Open-w"ter phase: 
Prim ilry specie 

Ru jJjJia maritima 
Se o ncl ary . pecies: 

Cham pp. 
Potamogeton pectinatus 

Tat ura l dr<1wclown p hilse: 
Pri ma ry spe ie : 

one. 
Second ary species: 

Kochia sco jJ{//'ia 
P eripheral sh <~ ll ow-mar h zo ne: 

Normal emergent ph ase: 
Domina nts: 

Primary pec ies: 
Puccine/lia nullalliana 
alicornia n1bm 

Second ary pecie ·: 
Sci1·pus nevadensis 

ci1'fJu s americanus 
Suaeda de jnessa 

Subdominants: 
To ne. 

Ope n-wa ter phase: 
one. 

Natural dr<1wclown pha e: 
None. 

Per i ph era I wet-meadow zo ne: 
orm a l emergent phil e: 

Primary pec ie : 
Distichlis strict a 

e ondary spec ie : 
T riglochin ma.ri I ima 
H 01·deum jubatum 
Muh/enbergia asjJerifo lia 
SjJa1·tina gracilis 
Atriplex fHllu la. 

Periphe ra l wet land-low-pra iri e zo ne : 
T he specie o mpositio n is the Sil me a 
that o( the wetlilncl- low-prairi e zon e of 
ephemera 1 ponds (Class I). 

P eri phera l fen zo ne (m argina l pockets) : 
T h pec ies compo ·ition is th e sa me as 
that o [ the centra I fe n zo ne of fen 
ponds (C lass VII). 
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Class V-perma nent ponds a nd lakes: 
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Subclass B-light! brackish: 
Cen tra l perm anent-open-wate r zo ne : 

P rimary spec ies: 
R up pia ocridentalis 

econd ary pccie : 
'o ne. 

Per iph ral dcep-m<1rsh ?one: 
The spec ie. compo. iti on is th e arne as 
that of th e ce ntril l d eep-ma r ·h zone of 
slig-ht ly hrack i h emiperm a nen t ponds 
and Jake. (Clil~S IV- B). 

Per i ph era I . ha Jl o11·-marsh zone: 
The spe ic composit io n is th e sa me as 
th at of the central h il llow-m arsh ?One 
o f sli gh tly bracki sh sea. o nal pond 
a nd lilkes ( lass III- B). 

Per i pheril l wet-meadow zone : 
Th spec ies compos it ion is th e silme as 
th at o[ th e centra l wet-meadow zone of 
slightl y bracki sh temporary ponds 
(Cia s IT- B). 

Per iphera l wetl a nd -lo11·-pra iri e zone: 
The specie compos it ion i the same as 
th at of th e centra l wetland- low-pra irie 
zone of ephem era l ponds (Class I). 

Per iph era l fen zo ne (m arg in al pockets) : 
The spec ies compositi o n is the sa me as 
th a t of th e ce ntra l fen ?one o[ fen ponds 
(Class VII ). 

Su bel as. - mod era tcly bra ckish: 
Ce ntra l permanent-open-water zone: 

Prim ary pec ies: 
R ujJjJia ocridentalis 

Secondary spec ies: 
J one. 

Per iph era l dee p-mar h zone: 
The SJ e ie omposlll on is the sa me a 
th at of the cn tra l deep-marsh zone of 
moderate ly bracki sh emiperm a nen t 
po nds and lake. (C lass IV-C). 

Periphera l hallow-m arsh zo ne : 
The spec ies com pos it ion is the sam e as 
th at o[ th e ce ntral sha llovv-marsh zone 
o f mod erate ly bracki h seasona l ponds 
and la ke (Cia · Ill-C) . 

Per i ph e ra I wet-meadow zone: 
T he spec ies composit io n is the sa me as 
th a t o f th e per iphera l wet-meadow zone 
o[ mod era te! ' I racki sh easona l ponds 
a nd la ke: ( las III-C) . 

Per i ph e ra I wc tl a nd-low-pra i ri e 70ne: 
The spec ies compositio n is the sa me as 
th a t o f the ce ntra l wetl a nd-low-pra iri e 
zo ne o f ephemera l p nel s (C lass I). 

Periphera l fen zone (margin al pockets): 
The specie. compo ition i th e sa me a 
th at of the entra l fen zo ne o f fen 
po nd s (C las \ II). 

. ubclas D- bracki sh : 
Centra l perma n nt-o pen-water zo ne: 

P rimary spec ie. : 
Ru jJjJia occidentalis 
condary ·pecie : 
Potamoge ton vaginatus 

Periph era l cl eep-m ars lt zon : 
T he pecie · compositio n is th e . a me as 
that o[ the c ntra l deep-marsh zone o f 
br<tcki h ·cm ipermancnt pond a nd 
lake (Class IV- D) . 

Peri ph e ra I shallow-marsh zone: 
The spec ies mpos tl! on is th e sa me as 
th at of th e peripheral haJi ow-mar h 
zo ne of brack ish scm i permancn t pond 
a ncl Ia kes (Class IV- D). 

Per i ph era I wet-meadow zone: 
The spec ies composit ion is the sa me as 
that of the peri ph era! wet-meadow zo ne 
o f brackish semiperm a nent ponds and 
la kes (Cia. IV- D ). 

Peri ph era I wet Ia ncl- low-pra i r ic w ne: 
The specie · com1 o it ion is the sa me as 
th at of the centra l wet la nd -low-pra iri e 
zo ne of ephemera l pond (C i a~ I ). 

Per i ph era I fen zo ne (m aro-in al pockets) : 
he species com pos ition is th e sam e as 

that o ( the cen tra l fen zone o f fen ponds 
(C lass VII). 

ubclass E- ·ub a li ne: 
Cen tra l permanent-open-water zone: 

P r imary pccies: 
None. 

Secondary ·pec ies: 
'one. 

Peri ph e ra I deep-marsh zone: 
This zone is o ften poorly repre en ted ; 
wh en presen t, the characteristic species 
are the sa me as those of th e ce ntra l deep­
mar h zo ne of subsa l ine semiperm a nent 
pond and Jakes (C lass IV-E). 

Per iphcr:1 l shal low-mar h zo ne: 
T he spec ies compos iti on is the sa m e as 
that o f the periph eral shallow-m arsh 
zone of subsa l ine emiperma nen t ponds 
and lakes (C ia s IV- E). 

Peri ph ra I wet-meadow zone : 
The . pecies com pos it ion is the sam e as 
that o F the periphera l wet-meadow 
zo ne o[ subsa line ·emi permane n t ponds 
a nd lakes (Class I V-E). 



Per iphera l wet la ncl -lo\1·-pra iri e ~ o n e : 

The . pecie. composition is th e same as 
that o f the centra l we tland-low-pra irie 
zo ne o f eph emera l ponds (C lass 1). 

Periph era l fe n zo ne (m arg- ina l pocket ) : 
The spec ies composit ion i th e ame as 
th at of th e central fen zone o [ fen 
po nd (Class VII). 

C lass VI - a lk a li p onds and Jakes: 
Centra l interm iu e nt-a lka l i zone: 

Prim ary spec ies: 
R ufJ!Jia ma1·itima 

Secondary spec ies: 
1one. 

Peripheral sh a Ji ow-m ar. h zo ne : 
The pec ies com po. i t ion i the same a. 
th a t o f th e peripheral sha llow-mar h 
zon e of ubsaline emiperm a nent pond 
and lakes (C lass IV- E). 

P r i ph era I wet-m eadow zon e: 
The spec ie composit ion i the sa me as 
th a t o f th e per iph e ra l wet-m eadow zon e 
o f sub al in e em iperm anent ponds and 
lake (Class IV-E) . 

Periphera l wetland-low-prairie zo ne : 
The species com1 o ition is th e same a 
th a t o[ the ce ntra l wetland-low-pra irie 
zo ne o[ e ph em era l ponds ( lass I). 

Periph era l fe n zone (marginal pockets): 
The spec ie composition is the same as 
that of th e centra l fen zon e o[ fe n 
ponds (C ia s VII). 

C las VII- fe n pond : 
Ce ntra l [en zone : 

onna l emergent phase: 
Dom in an t : 

Primr~ry . pecies: 
T )'/Jha latifolin 
G lyceria s f1·iata 
Ph ragmites commun is 
Sci rjJus va lid us 
Can' x aquati /is 
Salix interior 
Salix can dida 
Cicuta macvlata 
Ast er junciformis 

Secondary spec ie : 
Tr iglochin maTi l ima 

D escham psia cnespito a 
Ca/amagTostis in ex jJansa 
Muh lenbergia g lomem/a 
Eleocha ris ca lva 
EriojJhomm angu. tifoliwn 
ci1·pus atrovin'11S 

CaTrx artwellii 
Cm·ex interioT 
Carrx a.urea 
Can'x lan uginosa 
Cm·ex ro tnLla 
]uncus ton-eyi 
H ypox is h i,-, uta 
Ra nuncu lus septent riona lis 
EjJilobium lf' jJtoph y llum 
L ysimachia tl11y i(lom 
Gentiana jJrocem 
A scle jJia incaTna la 

cute llm·ia epi lob iifo lia 
L obelia halmii 
EujJa lo1·ium mantlatu m 
Solidago gramini[olia 
H e li ant h u. 1ydbe1·gii 

Subclominant : 
Pr im ary pecies: 

D rrjJanocladw s pp. 
, ccondary spe ie : 

L emna minm· 
Pamassia pa.lusf1·is 
f iota nep!n·ophy lla 

Open-water phase: 
Pr im ary species: 

Cham pp. 
D,-epanocladu pp. 

eco nd a ry species: 
Zannich ellia paluslTis 
CeralojJhyllum demersvm 
R anuncu lus gmelini 
H ifJ jJ 111·i vv lgaTi 
Ut,-icu laTia vu lgaris 

Per i ph era! wet-meadow zone: 
T he pecies composition is th e sam e as 
th a t of th e cen tra l wet-meadow zo ne of 
ligh Li y bracki sh temporary ponds 

( Ia s II- B). 
Pe ri p h era I wetla n d-low-pra irie zo ne : 

The specie com p sition is the ·ame a 
th at of th e centra l wetland-low-prairie 
zo ne o[ e phemera l pond (C lass I). 
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APPENDIX B.-GLOSSARY OF NAMES OF PLANTS 

Plants menti oned in the report are listed 
alphabet ically by scient ific name . 
AgoseTis glauca (Pur h) 

R af. ________________ Prairie Fa! e Dandelion 
Agropyron 1·epens (L.) 

Beauv. ______________ Quackgra · 
A grofJymn mithii R ydb. __ \1\Testern Wheatgrass 
Agr-opy,-on lTachycaulum 

(Link) Malte _________ Slender Wheatgrass 
A lisma gmminettm K . C. 

Gmel. ---------------- arrowlea f Water­
plantain 

A lisma tTiviale Pursh ____ We tern \Vaterp lantain 
A lopecurus aequalis 

Sobol. ______________ __ Shortawn Foxtai l 
Ama.mnthus Tetmflexus L. R ough Pigweed 
A mbmsia psilo ta.chya. 

DC. __________ _______ Perenni al R a!YWeed 
A ndmsace occidental is 

Pursh ________________ Fa iry Candelabra 
Anemone canadensis L. ___ Ca nada nemone 
Apocynum sibi1·icum 

J acq. _______________ __ Clasp inglea [ Dogbane 
ATtemisia biennis Willd. _Biennial Wormwood 
ATtemisia ludoviciana 

utt . ----------------White Sage 
AsclefJias inca.mata L. ____ Swamp i\filkweed 
AsclefJias speciosa Torr. __ Showy filk weed 
AsteT bmchyactis Blake ___ Ray les A ter 
Aster e1·ico ides L. ________ mallOower Aster 
Aste1· juncifoTmis R yd b. __ Ru h A ter 
AsteT simp lex \1\lilld. _____ Lowland White Aster 
A t1·iplex patula L. _______ Orach 

Bacopa To tun difolia 
(M ichx.) Wettst. ______ Waterhyssop 

B eckmannia syzigachne 
( u tt.) Fern. _________ loughgrass 

Bidens fmndosa L. ______ Common Beggart icks 
Boltonia latisquama 

Gray ___________ ______ False-aster 
Brassica kabeT (DC.) 

L. C. Whee ler ________ F ield i\ fu ·tanl 

Ca lamagTostis canadensis · 
(1\ lichx.) ul t. var. 
rnacoun iana (Va ey) 
Stebbin ______________ Bluejoint Reedgrass 

Ca. larnagmstis inexpansa 
Gray _____ __________ orthern Reeclgrass 

Callitn"che hennap!u-o-
ditica L. __ ___________ onhern Waterstar-

wort 
CallitTiche palu tris L. _ Common Waterstarwon 

24 

Car·ex aqua til is Wahlenb. _\ \ ;~ t r Sedge 
Cm·ex athemdes Spreng. __ l o t~gh edge 
CaTex a1nea utt. ______ .Go lden Sedge 
CaTex inte1·ior Bailey ____ Sedge 
Ca1·ex laeviconica Dew. ___ edge 
Carex lanuginosa Michx. -Sedge 
Cm·ex pmeuracilis W . 

Boott ---------------- dge 
Ca1·ex m tmta Stokes -----Beaked Sed e 
Cm·ex sa.Ttwellii Dew. ___ edge 
Carex vu lpinoidea Michx. Fox cl ge 
Ceratophyllum demersum 

L. -------------------Coo nta il 
Cham spp. Valliant ______ i\ fu kgrass 
ChenojJodium ntbTum L. - Reel Coo efoot 
Chenopodium salinum 

Standi. ---------------Oa klea [ Goosef oot 
Cicuta macu la.ta L. ------Common Waterhem­

lock 
Cirsiurn an;ense (L.) 

Scop. -----------------Canad ian Thistle 
CrejJis nmcina.ta (James) 

T. & G. ---------------Scapo e H awksbeard 
Cypents acurninatus 

Torr. & Hook. _________ Cyperu 

Deschampsia caespitosa 
(L.) Beauv. ----------Tufted H a irgrass 

Descmainia sophia (L.) 
Webb ______________ Flixweed 

Distich/is stTicta (Torr.) 
R yd b. ________________ Saltgra s 

DrejJanocladus spp. C. M. _ qua tic Moss 

Echinochloa cmsgalli 
(L.) Beauv. __________ Wild Millet 

Ellisia nyctelea L. _______ Waterpod 
Eleochm·is acicularis (L.) 

R . & S. --------------- leecl le Spikerush 
EleochaTis calva Torr. ____ lender pikerush 
EleochaTis engelmanni 

Steud. ---------------- Engelmann 's Spikerush 
Eleocharis jJalustris (L.) 

R. & S. --------------- Common Spikerush 
Epilobium glandu losum 

Lehm. ---------------- orthern Willowherb 
Epilobium leptophyllum 

Raf. -----------------Willowherb 
E1·igeron canadensis L. ___ H orseweed 
E1·iophorurn a ngusti foli um 

Honckeny ------------Tall Cottongrass 
Eupatorium maculatum 

L. ------------------- Joe-pye Weed 
Gentiana p,-ocem Holm __ mall Fr inged Genti an 



Glnux maritima L. Sea ilfil kwort 
Glycerin ~mndis S. \ .Vats. T a ll -:'lf ann agra s 
GlyrFria sl rinta (L am.) 

Hi tchc. __ _ _______ Fowl i\ Tann agra s 
Glycyn hiza lefJidola. 

(1 utt.) P ursh ___ --- " ild Li cori ce 
Gm lio la negler/a. T orr. _ f-l edge H sop 
H elen i um autumna le L. __ Sneezeweed 
H elian thus max imilia.ni 

Schracl . __ -~-------- Narrow l ea f unA ower 
Hefianthus Tydbergii 

Britton _____________ Cltl terecl unAower 
Hie1·ochloe odora.ta. (L.) 

Beauv. _______________ weetgrass 
H ijJjJu1·is vu lgaris L. _____ rvrare tai l 
H o1·deum jubn tum L. ____ \'\ ild Ba rley 
HyfJoxis him1ta (L.) 

Covill e _______________ Yellow targra s 
Tva xant h ifo lia u t t. _____ Fa lse R agweed 

] uncus ba.lticus \ 1\Tillcl. _____ Ba lt ic Rush 
]un cus dudley i Wi eg. ____ Dud ley's Ru h 
] un cus interior \1\Tieg. ____ Ru sh 
] uncus toneyi Coville ____ Torrey's Ru h 
K ochia scopa.Tia (L.) 

R oth ----------- ----- Kochi a 
Lactuca scm·io la. L. _______ Pr ickl y Lettuce 
L emna m inoT L. ________ Common Du ckweed 
L emna 11·isu lca L. ______ Star Duckweed 
Lilium fJ h ilade lphicum L. _ R ed Lily 
Lindernia. dubia. (L.) 

Pennell ______________ Fa lse Pi mpernel 
Lobelia lwlmii L. ______ Ka hn' Lobel ia 
L yco jJu a per G reene ____ \ Ve tern ·w ater-

horehou nd 
Lysimachia. hybn'da. 

Mi hx. ______________ Lanceleaf Loosestrife 
Lysimarhia thysi{fom L. _Tufted Loose tr ife 

1\1arsilea muc1'onata 
Br. ________________ \.Vater Fern 

M en tha arvensis L. ______ \1\Tild M in t 
J\Iuhlenber·gia aspeTifo lia 

( ee & Meyen) Parod i 'cra tchgrass 
MuhlenbeTgia glomera /a 

(Willd.) Trin . ________ Marsh M uhl y 
i\lfyriophy lf um exa.lbescens 

Fern . --------------- 'ommon \1\Tatermil foil 
1 anicum capi llare L. _____ \1\Titchgra s 
Pa.nicum virgatum L. ____ $w itchgrass 
Parnassia pa. lwt1·is L. ____ BoO' Star 
Phalaris anmdinacea L. __ R eed Ca narygrass 
Plnagm ites communis 

T ri n . ---------------- Ph ragmi tes 
Pla.giobothrys scopu loru.m 

(G reene) I. M. J ohn · 
to n _ --------------- False-purs lane 

Plan tago e1·iopoda Torr. \l ka li Plan ta in 
Poa pa lus t ri~ L. _______ ___ Fowl Bluegr a s 
Poa. pm!en. 1s L. -------- Kentu cky Bluegrass 
Pol)'gonum amphibium L. " ater , martweed 
Polygonum coccineum 

Muhl. ________________ i\Tarsh martweed 
Polygonu m convolvulus 

L. _______ __________ Black Bindweed 
Polygonum lapathifo lium 

L. ----------------- _ oclcl ing Smartweed 
Polygonum prolificum L. Longbra n h Knotweecl 
Pol amoe;eton {Simn ineus 

L. -------- ------- --- Va ri ab leleaf Pone! weed 
Potamogeton pectinatus 

L. -- ----------------Sago Pondweed 
Potamogeton pusillus L. -- Gras leaf Pondweed 
Polamogelon TichaTdsonii 

(Ar. B enn.) R yd b. -- __ C ia pi nglea f Pondweecl 
Potentz lla a.nsenna. L. ____ , ilverweed 
Paten tilla. noTvegica. L. ___ R ough Ci nq u fo il 
Puccmellza. nuttall ia.na. 

( chu ltes) Hitchc. ____ Alka ligra s 

R an uncu lus cym ba.la.1·ia. 
Pur h ---------------- ea ide Buttercup 

Rrmunculus gmelini DC. Bog vVater rowfoot 
R anun culus macounii 

Britt. ---------------- M acoun · Buttercup 
R anun cu lus sce leratu L. _ Cur eel Buttercup 
Ranuncnlus septent1·ionalis 

Poir. ------ ---------- wamp Bu ttercup 
.Ranuncu lus trichophylfus 

Cha ix ----------------·white \\ alercrowfoo t 
Riccia {fuitans L. ________ Aquatic Liverwort 
R icciocaTpus natans (L.) 

Corda ______ _______ ___ Aqu atic Liverwort 
RoTippa islandica. (O eder) 

Borbas --------------- i\ r a rsh Cre 
R osa m'/wnsana. Porter ___ Pra irie Ro e 
R osa woodsii Lincll. _____ We te rn R ose 
Rumex maTitimus L. _____ Go lden Dock 
R umex mexica.nus i\'Iei n ._ Tarrowleaf Dock 
R umex occiden talis S. 

V\ at'. ----------- --- -- \\feste rn Dock 
Ruppia maTitima L. _____ Sa ltwater V\ idgeongrass 
R uppia occiden ta. lis S. 

W a ts. ---------------- \1\Testern \1\Tidgeongrass 

·a.gittaria. c11.neata. 
Sheldo n ______________ Aru mlea£ rrowhead 

Sa licornia. TUbTa els. ____ am phire 
alix candida Flugge ____ Hoa ry \1\T illow 

Salix in te·ri01· R ow lee ____ and bar Willow 
Sa /so la. hali L. __________ Russ ia n T histle 
Scir·pus a.cvtus M uhl. _____ Hards tem Bulrush 
Scirpus anwTica.nus Pers. __ Com111o n T hree q uare 
SciTfJus at1'0vi1·ens Willd . __ Dark-green Bulrush 
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Scirpus fluviatilis (Torr.) 
Gray --------------- River Bulrush 

Scir·pm hetemchaetus 
Ch a e _______________ lender Bulrush 

Sci1·pus n evadensis . 
vVats. ----------- 1evacla Bu lrush 

cirfJUs fJa luclo us A. els. Alk a li Rulru h 
cirpus valiclus Yah!. _____ ofL Leln Bulru h 
co lorh loa festucacea 

(Willd .) Link -------- WhiLeLOp 
cutellaTia e jJi lobi ifolia 

. H amilton _________ .\far h kull cap 
Senecio congestus (R . 

Br.) DC. ____________ Mar h R agwort 
Setan·a g lauca (L.) 

Beauv. ______________ Yellow Foxtai l 
ium suave ' ' a lt. ________ V\ a ter- pa r nip 
oliclago alt is. ima L. _____ Ta ll Goldenrod 

Sol idcwo gramin ifolia 
(L.) Salisb. ___________ arrowlea [ Goldenrod 

onchus ar·vensis L. ______ ow-thi tie 
Spm·ganium euryca.rpum 

Engelm . _____________ Gi ant Burreed 
SpaTtina graci lis Trin. ____ Alkali Cordgra s 
Spa r·tina fJ ec tinata Link. _. Pra iri e Corcl grass 
Sta.chys palustris L. ______ Mar h H edgenettle 
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7ta eda depr·essa (Pur h) 
. W ats. ___________ __ 'We tern Seablite 

Sym fJhor·icar·fJos occiden-
talis Hook. ____________ Wolfberry 

Tar·axacum o(ficinale 
W eber __ ----------- Common Dandelion 

T eucriurn occidentale 
Gray ______________ Germander 

Thlaspi arvense L. ______ Fi ld Penn ycre s 
Trigloch in maritima L. __ Common rrowgrass 
T ypha "gla uca" Goclr. 1 __ Hybrid Ca tta il 
T y jJiw lat ifolia L. _____ Com mon Cattai l 
Utricu laria v ulgaris L. ____ Common Bladderwort 
Vernonia fas ciculata 

Michx. _______ _______ '.\ e Lern Ironweed 
Veronica jJeregrina L. ____ Purslane SJ eedwell 
Vio la n ephTOjJhy lla. 

Greene --------------- Kidney lea f Violet 
Xanthium italicum 

loretti _______ _______ Cocklebur 

Zan n ichel/ia. pa lustr·is L. __ H orned Pond weed 
Zigadenus e/euans Pu rsh __ \\ hitc Camas 
Zizia apl era (Gray) Fern. Golden lexa nders 

' Recent in1·e ·1igation how this to be a h •brid between 
TyfJ!ta la l ifo /ia and TyfJiw an uus tifolia . 



Pla te I.-Ephemeral pond, cover typ e I (1-l), early spring aspect 
hortly after surface wa ter h ad disappeared. Last year's growth 

of low-prairie sp cies include Kentucky bluegrass (Poa fJrat en sis) , 
switchgr ass (Prmicum v irgatum ), white st~ge (Artemisia lu dovici­
ana), Ca nada anemone (A n emone canaden sis). May 7, 1963, 
Stutsma n County, N. D ak. 
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Plate 2.-Temporary pond, fresh, cover typ e I (II-A-I) . Central wet­
meadow zone dominated by old-growth fowl bluegrass (Poa palus­
tris). May 8, 1963, Stutsman County, N.Dak. 



Pla te 3.-T emporary pond, fresh, cover type 2 (11-A-2). Old-growth 
wet-meadow vege tation compo cd chie £l y of ca ttered fa lse-aster 
(Boltonia latisqtwma ) in op en central portion, surrounded by a 
dense sta nd of fowl bluegrass (Poa pahtstris) . M ay 7, l9G3, Stuts­
man County, N. Dak. 
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Plate 4.-T emporar y pond, slightly brackish, cover type I (II-B-1). 
Central wet-meadow zone dominated by wild barley (Hordeum 
jubatum) , associated with sca ttered biennial wormwood (Artem­
isia biennis) . July 28, 1964, Stutsman County, N.Dak. 



Plate 5.-Temporary pond, slirrhtly brackish, cover type 4 (Il-B-4). 
\Vet-meadow emergent vegetation submersed by high water 
from spring runoff. Ma y 5, 1966, Stut man County, N. Dak. 
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Pl a te 6.-Seasonal pond, fresh , cover type I (III-A-I). Giant bur­
reed (Sparganiwn em ·ycarpum) a nd sloug h sedge (Carex ath e­
r·odes) are predominant emergent species in centra l sh allow­
marsh zone. Jul y 13, 1964, Stutsman County, N. Dak. 



Pl a te 7.-Scason al pond, lig htl y brackish, cover type 2 (III-B- 2). 
Common pikcrush (Eleochar is tJnlHSiris) a nd slough sedge 
(Cnrex atherodes) arc preva lent emergent pec ic in centra l 
sh allow-rnnrsh zone. Jul y 13, 1964, Stutsma n County, N . Dak. 
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Pl ate 8.-Seasona l pond, slightly brackish, cover type 3 (111-B-3) . 
Sha llow-marsh zone composed of cenu·al open-wa ter phase sur­
rounded by n orm al emergent ph a e th a t is domin a ted by slough 
sedge (Cm·ex atherodes) and whitetop ( colochloa f estucacea) . 
June 25, 1964, Slu t ma n County, N .Dak. 



Plate 9.-Seasonal pond, slightl y bracki h , covert 'PC 4 (111-B-4) . The 
cxtcn ·ive, open-water phase is the resu lt of mowing the 
emergent , shallow-marsh vegetation, composed chie fl y of slough 
sedge (C arex ath erodes) and whitetop (Scolochloa fe tucacea). 
May 5, 1966, Stutsman County, N.Dak. 
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Plate 10.-Siightly brackish pond (intermediate be tween 111-B- 2 a nd 
IV-B-2) with em ergent vege tation of centra l zone, composed 
of a mix ture of sha llow-mar ·h a nd deep-marsh associations. D om­
in a nt shallow-marsh species include Iough sedge (Carex athe­
rodes), whitetop (Sco lochloa f estucacea) and common pikerush 
(Eleochcn·is palust?·is). Dom ina nt deep-marsh species include h y­
brid catta il (T yfJhn "glauca"), ri ver bulrush (Scirpus fluviatilis) 
and ha rdstem bulrush (Sci1)nlS acutus). July 15, 1965, Stutsman 
County, N.Dak. 



Plate I I.-Slightly brackish pond (intermediate be tween III-B-2 and 
IV-B-2) with emergent vegetation o( central zone, composed 
of a mixture o( deep-marsh species, domina ted b y hardstem 
hulrush (ScirjJUS acutus) , and shallow-marsh spec ies, dominated 
by slough sedge (Carex atherodes). Jul y 13, 1964, Stutsman 
County, N. Dak. 
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Pl a te 12.-Siightly brackish pond, cover type I (III-B-1) showing 
temporar y reversa l of usu al sp atial r elationship of shallow­
marsh and deep-marsh zones resulting from sh allow re fiood ing 
of centra l bare mud flats following drought conditions. Common 
spikeru h (Eleocharis jJalust1·is) is the dominant spec ies in the 
centra l sh a llow-marsh zone, and h ybr id ca tta il (T ypha "glauca") 
is the dominant in the peripheral deep-marsh zone. August 4, 
1961, Stutsman County, N. Dak. 



Plate 13.-Semipermanent pond, fresh, cover type 3 (IV-A-3). Deep­
marsh zone represented by central open-water phase surrounded 
by emergent vegetation, composed chiefly of common catta il 
(Typha latifolia). May 7, 1963, Stutsman County, N. D ak. 

39 



40 

Plate 14.-Portion of a large semipermanent pond, slightly brackish, 
cover type 3 (IV-B-3) . Open-water phase of deep-marsh zone, 
surrounded by band of deep-marsh emergents, composed chiefly 
of hybrid cattail (Typha "glauca"). July 24, 1965, Stutsman 
County, N .Dak. 



Pla te 15.-Portion of a large semipermanent pond, slightly brackish, 
cover type 1 (IV-B-1 ). Sha llow-marsh zone (in foreground) con­
i ting of slough sedge (Carex atherodes), adjoins central deep­

m arsh zone, composed chiefly of river bulru h ,,, ·:·pus fluviati­
l is) . M ay 7, 1963, Stutsm an County, N . Dak. 
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Plate 16.-Semipermanent pond, slightly bracki h, cover type 2 (IV­
B-2). Central deep-marsh zone represented by open-water 
phase, interspersed with emergent associa tions composed of hy­
brid cattai l (TyfJha "glauca") and h ardstem bulrush (ScirtJus 
acutus). August 10, 1965, Stutsman County, N. Dak. 
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Plate 17.-Semipermanent pond, slightly brackish, cover type 1 (IV­
B-1). Predominant emerrrent vegetation of centra l deep-marsh 
zone is composed chiefl y of hardstem bulrush ( cirfJus acutus), 
associated with a few small p a tche of h ybrid ca ttail (Typha 
"glauca"). August I , 1962, tutsman County, N. Dak. 
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Plate 18.-Semipermanent pond, slightly brackish, cover type 2 (IV­
B-2). Deep-marsh zone represented by open-water phase in­
terspersed with and surrounded by emergent vegetation composed 
of a mixture of hardstem bulrush (ScirfJUS acutus) and slender 
bulrush (Scirpus heterochaetus). August 20, 1965, Stutsman 
County, N.Dak. 



Plate 19.-Centra l portion of a large semipermanent pond, moder­
ately brackish, cover type 2 (IV-C-2), during severe drought 
condition . Deep-marsh zone repre ented by drawdown bare-soil 
phase, interspersed with clumps of emergent vegetat ion composed 
of hardstem bulrush (ScirjJus acutus). August 4, 1961, Stutsman 
County, N.Dak. 

45 



46 

Pl a te 20.-Ch anges in vege tative deep-marsh cover in a semiperma­
n en t pond, moder a te ly brackish, cover typ e 3 (IV-C-3), due to 
rising wa ter levels. H ardstem bulrush (Scirpus acutus) is the 
predom in ant emergent sp ec ies. From top to bottom, photographs 
were ta ken in the summers of 1962, 1964, and 1966. This pond 
was dry during the extreme drought of 1961. Stutsman County, 
N . D ak. 



Plate 2 1.-Semipermanent pond, brackish, cover type 2 (IV-D-2) . 
Centra l deep-marsh zone represented by open-water phase inter­
spersed with and surround ed by emergent vegetat ion composed 
of a mixture of hardstem bu lrush (Scirjnts acutus) a nd alkali 
bulrush (Scirfn ts tJahtdosu s). Augu t 7, 1962, Stutsm a n County, 
N.Dak. 
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Plate 22.-A pect of central portion of a emipermanent pond, brack­
ish, cover type 3 (IV-D-3), following drought. Deep-marsh zone 
represented by open-w<tter ph ase, surrounded by band of draw­
down emergent vegetation composed of wild barley (Hordeum 
j'11baturn) . August 3, 1962, Stutsman County, N.Dak. 



Pl a te 23.-Semipermancnt pond, subsa line, cover type 2 (IV- E-2). 
Deep-marsh zone represented by open-water phase, drawdown 
b are-so il phase, a nd emergent vege tation composed entirely of 
alkali bulrush (Scirjms paludosw) . Adjoining, lig ht-co lored band 
o f sha llow-marsh emergent vegeta tion is composed of a lka ligrass 
(P11ccin ellia nu.llallian a). Jul y 24 , 1964, Stutsm a n County, N.Dak. 
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Pl ate 24.-Portion of a permanent Jake, slightly brackish, cover type 
4 (V-B-4). May 7, 1963, Stutsma n Cou nty, N . Dak. 



Pl ate 25.-Portion of a perma nent lake, slightl y brackish , cover typ e 4 
(V-B-4). June 2, 1964, Stutsman County, N. Dak. 
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Pl ate 26.-Shoreline of a perm anent lake, mod er ate ly brackish , cover 
typ e 4 (V-C-4). Vegeunive debris in windrows on shore is com­
p osed of western widgeongrass (RujJpia occident;alis) from central 
perm anent-open-water zone, a nd sago po ndweed (Potamogeton 
jJectinatus) and claspinglcaf pondweed (Potarnogeton 1·ichard­
soni·i) from open-water ph ase o[ marginal deep-marsh zone. 
August 20, 1965, Kidd er County, N. D ak. 



Plate 27.-Aika li lake (VI-4) . Intermittent-alka li zone is represented 
by sh a llow open-water pha e bordered b y exposed glistening­
white alkali mud flats. May 27, 1968, Sh eridan County, N. Dak. 
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Plate 28.-Alka li lake (Vl -4). Intermittent-alkali zone is r epresented 
by shallow open-water phase and exposed alka li mud flats . Sur­
face sa lts on mud fl ats in the foreground have been largely re­
moved by wind erosion. August 3, 1962, Stu tsman Coun ty, N. D ak. 



Pl ate 29.-Central portion of a large fen or a lkaline bog (VII- I ). 
Vegetation is primaril y aquatic sedge (Carex aquatilis) and 
northern reedgrass (Cnlamngrostis inexpansa) with scattered 
lwi!ry willow (Snlix candida) . This assoc iation is t pica! of many 
fens found in North Dakota. September 8, 1964, Clearwater 
County, Minn. 
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Plate 30.-Tillage ponds (T-4) in cultivated cropland. Indicator 
plant species were not present. June 14, 1968, Barnes County, 
N.Dak. 



Plate 31.-Tillage pond (T-2) in whea t stubble. Indicator plant spe­
cies were not present. May 5, 1966, Stutsman County, N. Dak. 
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As the Nation's principal conservation agency, the Department 
of the Interior has basic responsibilities for water, fish, wildlife, 
mineral, land, park, and recreational resources. Indian and Ter­
ritorial affairs are other major concerns of this department of 
natural resources. 

The Department works to assure the wisest choice in managing 
all our resources so th.at each shall make its full contribution to 
a better United States now and in the future. 

UNITED STATES 
DEPARTM ENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

BUREAU OF SPORT FISHERIES AND WILDLIFE 
WASHINGTON . D . C . 20240 
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