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INTROOOCT!ON 

Naturally occurring moist soil .food plants in the Mississippi R1 ver 
nood plain are highly adapted to changing en'fironmantal conditions. 
lhrgess (1970) found that domeatie food plants such as Japanese mil
let, proso millet and ruckwheat had little success because or floods, 
drought, and infestations ot wild millet, smartweeds, and foxtail 
grasses. lbrgess also stated that moist eoil tood plants have an 
inherent abill ty to adapt to natural conditions. 

-w.t.ldlife Management Study - Project No. 2, dated. May 15, 1969 was 
developed to evaluate the production of moist soil food plants in 
the Mississippi R1 ver flood plain and their subsequent use by va tar
fowl. 

PROCEDURE 

During the summer or 1970, permanent vegetation line transects were 
eatablished and run in Goose Pasture and Pool No. 1 at Clarence 
Cannon National lo!ldl.ite Refuge. 

The Goose Pasture line transect runs north-south. 'l'he north point 
is marked by a permanent t'lteel fence post located ten teet below the 
top and inside of the north boundary levee. The south terminus, 
which is due south o:t the north poet, was marked by a permanent steel 
f'ence post located 150 teet west or the newly installed water control 
structure and 40 teet north ot the four-wheel dr1 ve trail. The 
length o! the transect line is 2,400 teet. 

The Pool No. 1 line transect runs north-south. The south point is 
marked by a permanent steel renee post located at the base and north 
ot Bryant's creek levee. The north point is marked by a permanent 
steel .tence post located lS teet south ot the brush-covered drainage 
ditch. The length of the transect line is 1,025 feet. Figure 1 
shows the location of the line transeets. 

The tra.nsocts !or both pools start at the south and run north along 
an imaginary stni.gbt line to tm north post. Only one man is needed 
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to pull the 100 toot tape measure and record tha plant species. The 
recorder wallc_a north until he reaches the end ot a 50 toot or 100 
toot distance, depending on tm length used, and marks that point. 

A one-quarter mile acre square quadrant (3.3 teet on each side) was 
placed 8Quarel1 ahead or tb.U point. The next quadrant vu walked 
exactly the same distance north ot the previously marked end point. 
Each quadrant constitutes a sample, and each sample is exactly SO 
or 100 teet apart, depending on the length required. The Jl" oposed 
length between samples in Goose Pasture was 100 teet. In Pool No. 1 
SO and 100 toot lengtha between samples were compared. The So toot 
length prari.ded a more precise analysis or the vegetation. It is 
recommended that a 50 toot length be used. Figure 2 describes tha 
position ot tbe quadrant and the transect line. 

The presence-absence unit of measure tor each species vaa recorded tor 
each sample. Thte vaa &Ul'lllllllrized as a frequency ot occurrance, which 
is defined as "an expression ot the percentiieoriampie Piota in 
which a species occurs". The resul ta were ranked according to per
centage and the percentages were rounded otf to the nearest whole 
per cent. 

Photographs were taken using Xodachro~ n showing the north-tacing 
and sou~tacing aspect ot each line transect, and samples showing 
conspicuous densities ot certain plant species. These slides should 
be a Yaluable tool tor year-to-year comparisons of the same traneect 
line. Table 1 notes the photographs included in this study. 

Water gauge readings trom Gooee Puture and Pool No •. 1 were also re
corded. The importance or including these readings cannot be OYer
estimated. Water level management v:l.ll be the ultimate r•ult ot 
this study. WI. th out a practical connection to water told management, 
line transects are a waste ot valuable tbne. 

Major moist soU plant speeies encountered in this study ware added 
to the retuge bel'barium. Thls should be a Yaluabl.e assistance to 
students and retuge manapra vho conduct tuture line transect.a at 
Clarence Cannon National Wildllte RefUge. 

It is recommended that all vegetation line transects be run in as 
sim:Uar a fashion .trom year-to-year as possible to trarlde compar
able results. 
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RiSUL'l'S 

Plant species encountered in each sample are given in Table 2 and 
Table 3. 'llut frequency of occurrance ot plant species are given in 
Table 4 and '1\lble 5. 

In Pool No. 11 Po;uonum hnnszlvanicwn and Ecbinocbloa sp. were the 
Jl108t conspicuous at so · food pfanti. Severa! iowr Piotile plant 
species such as Convol:wlus arvensis, Eleocbaris obtusa, and Annania 
coccinaa occur-rea· !n moat s8iij)lea. Tlii fii'!ety of plant apeCies !n 
Poo1 Bo. 1 wu sparse. However, the random heterogeneous mixing of 
these plants would appear to be quite attractive to the particular 
and changeable tastes ot vatertowl. 

The zonation etf'ect ot Bch1nochloa ep., P. ~eifi?lvanicum., aiJd A. 
coecinea was evi&ant 1ri tlooee fasw"ii. 1Jot e sample data ana 
p&itOgraphs ot the area show 10 to So toot ~onea of a a1.ngle species 
occurring on the east end of Goose Pasture. The pr1JIIU7 cauae ot 
tb11 were .alight differences in elevation which reaul ted in varying 
depths or standing water. In general, A. coccinea grew in the de
pressiona, P. f!~lfttlicum. in the tranaitlonat zone, and leh1nochloa 
sp. on t~ "ar:terst:is (iHJieugh often quite wet). - . 

The moat abundant plant species in Goose Pasture wae E. obtuaa. It 
is low in prot:Ue, abundant on low mois·t sites, and aj;peara sOmevbat 
intolerant to shade. It wu most coanonly aaaociated ld.th A. eoccinea 
and Stellaria graminea. - · 

A. coccinea often ocCUl'l"ed in nearly solid stands. !Wi.ng late July, 
many ia:rge seeds deYeloped on each plant. No reterence aa to 1 ta 
wildlite nl.ue could be found. Ths total quantity of seed produced 
by this species in Goose Pasture certainly ranks veey high. 

Goose Pasture and Pool No .• l bave a readily observable pl.ant pro.til.e. 
In general, tl'lere· are the tall conspicuous species such ae P • . ~ 
sylvanicum, Echlnocbloa ap., and Cbenopod1Wit album. '11lere 'iias-.no 
a !ow t !hcon8i[cuoua and""1requentiy aenae layer ot A. coccinea, S. 
gramLnea, E. obtuaa, and C. arvensia. The lqe:ring-and sonat!onettect 
of Pfanl': sP.,Ciea seeiiiS to oe an tiiportant characteristic of' moi1t aoU 
l».bitats. 
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J«)ISTI.JRE CONm TIONS 

At the tlme the Gooee Pasture transect 1IJB.8 conducted, no water gauge 
had been installed at tbs water control structure. HOW8'9'er, the 
water le'f'el vu marked on a steel post. As soon as the gauge is in.. 
stalled, a reading will be obtained trm the marked poet. In gener
al, only the ditches, tour shallow pools and a few depressions con
tained water. 

Pool No. 1 was dry during the t1"8JU!!ect. The water gauge at water 
control structure No. 1 read apprad.mately 6.80. Thia •ter was in 
the east-west ditch and was not high enough to enter the pool. (See 
Fi gure 1) . 

mscussrON 

Continuing development of moist soil areas on Clarence Cannon National 
Wildlife Refuge I!Bke comparisons between Goose Pasture and Pool No. 1 
t.hia year and in subsequent years dif'ficul t. The number ot acres of 
moist soil habitat will be incrauing as tunda tor development permit. 
Th importance, bove'f'ar, ot an ini tia.l plant species survey ot the 
ll8Wly deVeloped Goose Pasture area will provide valuable inf'ormation 
ot a changing habitat trom cropland to a moist soil habitat. 

The effects of dravdown, particularly time and length, appear to have 
a coMiderable influence on the develo~t of moist soil food planta. 
Hopld.na (1962) ea1d that too early drawdowM cause unwanted plants to 
be: established before conditions were suitable for the gen.Lnation of 
smartveeds and other desirable plants. Uhler (19$6) preferred a bi
ennial drawdown to an annual de-watering, because the latter may per ... 
mit the excessive development ot undesirable plants. Meeks (1970) 
studied drawdowns in Obi o trom l.farch to June and round that a Mrq 
dravdovn produced the best vegetation tor ld.ldlite. Crail (1951) 
recOJa!nded dropping water lewls in !assoori in June to produce 
wild ml.llet. lbrgesa (1970) indicated that a July 1 - September 15 
dravdown vould produce an excellent stand of wild millet at Squaw 
Creek National Wildlife Refuge, whi~e earlier drawdowna would pre
&ce inaccessible growths ot nodding amartveed (!. !5?athi.tolium). 
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'lbe large seeded amartweeds (P. ~ennsylvanicum, P. coccineum), which 
often occurred in the late Dd.D.e v crop, produced"'" more valuable seeds 
and less bllk than nodding a~~~~.rtweed. 

On Clarence Cannon National Wdlite Reruge the ability or naturally 
occurring moist soil food plants to develop in layers or sonea ot dif
ferent plant species under a ftriety ot enVironmental conditions could 
adequately replace ma.ny cul t1 vated crops. 

COST -
Manpower - 20 hours ... (GS-5 $.).27/hour Project Cost) 
Equipment 8lld S\lppliea 

TOTAL 

65.40 
$ 4.00 

$ 69.40 
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Position ot quadrant in relation to the transect line. 

SOUTH 
POST 

SAMPLE 
NO. 1 . r-, 

----.r-- --- i'-· 
50 or 100 FEET 

SAMPLE 
NO. 2 .0 ~ NORTH 



TABLE I. 

List of photographs taken <llring the vegetation line transect of 
Goose Puture and PfOl No. 1 at Clarence Cannon National WUdlite 
Refuge 1 July, 1970. · . 

PHOTO KEY 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

D!SCRIPTION 

Goose Pasture. Scoth boundary of line transect 
looking north. 

GooN Pasture. North balndary of line transect 
looking south. 

Goose Pasture. Saaple No. 3 of line transect. 

Goose Pasture. Sample No. 8 ot line transect. 

Goose Puture s.q,le No. 14 ot line transect. 

Goose Pas'tu.r$. Sailple No. 15 of lim transect. 

Ooo~e Pasture. 
near Suple No. 

Goose Pasture. Ammania, Ecbinochloa and Stellaria 
n ar Suple No. 11. 

Pool No. 1. South boundary of line tnnsect 
lodcing north. 

l - Colored slides using Kodachrome n. Located in refuge slide 
collection. 



TABLE II. 

Plant species obse"'ftd in sam~s taken at 100 foot interTals on a 
vegetation line transect of Goose Pasture at Clarence Cannon National 
Wildlife Refuge. July 14,. 1970 . 

SAMPLE SAMPLE 
NUMBBR SPECIES NUMBER SPECIES - -

1 Algae 9 P. pennsylvanicum - dense 
Po}1gonum cocoineum 'ImDroe1& !£• 
· CiU i tache 'r§!l5!!:2d1 t ic.a ~¥· 9S!C open water 
Water depth - S inches. 

10 P. tenns~1ftnicwa - dense 
2 "'ac ef!u ap. 

!Fit -arvanse 
WD .!£.• 

11 P. Fomllvanicum - de ruse 
.3 E. obtusa "lril'o UJr1 !E • 

'L coccfii8a. - dense lSi. ;f£•. 
.,._ter dipth - 1 inch. roo sa 

A. coccinea. 12 P. -ylYanicwn - dense 
ter depth - 1 inch. 'E. o a 

YzE!rua ~· 
5 A. coccinea 

'E. obtillila 13 P. 2!nnazl Tani.cum 
lSter depth - 2 inches. ~· a !E.• 

6 A. coccinea 'E. ObtUSa 
'E. obtUia ~.!E· 

A. cocciDea -A. coccinea 7 
l'~gonum pennaylvan:lcWil 14 E. ob~a- dense 
E nocliioa ap. '§teilarla ~ - dense 
E. ob'fliia - ! . penna;zl cum: 

Ech. .!£· 
8 P. ~sl1vanicum ... dense "gWrus .!E· 

'X. cocc1nea 
"E. ohtWia 
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TABLE II. - CONmtJED 

SAMPLE SAMPL 
NUMBm SPECIES NUMBER SPPX:I&S 

15 Stellaria gramnea - dense 21 Ech. _:!ra 
X. · coeCinea · '!till: ~nea 'E. 'obffiSa !. ob'6isa ::en8e 

"1. bocclnea 
16 stellaria gram:lnea - dense !• f!MBYlVanicwn 

ECh. ~ · 
r.oo a llbh.;; 
'I'. pennsyl Yanicum roo . a - dense 
X. cocetnia · • feDnSYlvanicum 

X. coeelnea 
17 E. obtuea - dense !'t811arta grudnea 

!'tenarla graminea 
I. cocc!iiea 23 Stellaria gramlnea - dense 
E'en. !f• g. oStUaa - dense 

!en • .!E· 
18 E. obtusa - dense r.-~lvanieum 

'!tetlirla g:raminea 'I. coee nea 
!Cli. sp; . . -
A:-cocatnea ~ f!Ctinata - dense 

• u .!£· 
19 P. Penns11 vanicum trn'ottum 1!£• 

'l::n. sp. · ECh. ap. · 
r.-ob'l.Usa 1Siaia.taeeiculata - Iiilbroaia .!f• 

20 P. f!nnsllvardeum - dense 
len .. !.£· -

:END OF TRANSECT. 
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TABLE III. 

Plant species observed in samples taken at 50 toot intervals on a 
Tegetation line transect of Pool No. 1 at Clarence Cannon National 
IDdli!'e Refuge, July 31, 1970. 

SAMPLE SAMPLE 
NtJMBm SPECIES NUMBm SPEXnES 

1 Polygoowm pennsylvanicum 8 A. coccinea 
kCh!nocliioa sp. 1!. arnfiiis 
!LeochiHs o"'551sa 1". ~nns;yli'nicu.m 
Cyperus !E• '1. o tUia 
Xiiiil8lila coccinea 
ConTO!w!Us arvensis 9 A. coccinea 

1!. ar'Ansis 
P. pennszlvanicum Abut!!on tlleophraati 
'E. obtusa IS. pennsz!n.n1cum 
1:. coca:nea 1. obtusa · 

3 P. pennsylvanicum 10 A. coccinea 
"E. obtiiia 1'. Eennsy!Tanicum 
'Ecn. sp. "e. arnnals 
rr;-ai='Yensis • oSflusa 

4 P. pennayl ftllicum 
n. 8i+iiiiiis . 

ll P. E!nnszl vanicwn n. arYanBis 
'CbSnopoaium album -
'E. obtuSa 12 Amarantma !1?.• e. arvena!s 
A. coccinea ! . pennsy!i'anicum 
'U. arvene~s 
'Ecn. sp. 13 Amarantbls !1!,• 
r.obliisa mi.ar6Ui 

-e:-arY8JlaiS 
6 A. coccinea !• pennaziVanicum 

"ml. nswn 
'C':" arvensi s 14 P. pea!bU.t1vanicum 
E'. ob'bisa 'en. um 
! . pennsylvanicum 'tr." arnnsis 

'lc~ ~· 
7 A. coccinea 

"P. pennsy!Vanicwn 15 Ech. !E· 
~. &tbum 1";"'pennsylnnicum 
Eeb.~. 'U. arnns!e 
r:-o sa 
"'C. arvensis 
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'l'AlLE In. - CONTINUED 

SAMPLE SAMPLE 
lWMIBR SPECIES NUMBI!R SP~IES 

16 P. pennsy1 vanicum 19 P. 2!nnsJiYanicum 
~. arvenaie ~. arve " 

17 c. arYensie 
'lch • .!f· 

! . pennsy!Vanicum 20 Ambrosia ep. 
P. penn8)''Iianicum 

18 P. pennsy1vanicum 'l:n. sp. 
'C. arverlSie --- 211 P. J:?!DnSY1vanicum 

'C'h. aibUiii -
END OF TRANSKCT 

211 Distanc between ~1e lbi>er 20 and 21 (end of transect) wu 
25 feet. 
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J'requenc1 ot occurence ot plant. species trc. sample plots in Pool 
No. 1 at Clarence Cannon National Wildlife RefUge. Jul1 31, 1970. 

SPECIES 

Polygomm peDDiyl ftlliCUil ( nartvaed) 

Convolwlus arvenais (field bindweed) 

Kl.eocharis obtu.sa (blunt spikerush) 

Echinochloa sp. (barnyard grass) ------
AJ!1Mnia coccinea (tooth-cup) 

Chenopodium albu.Jil (l&llbequarters) 

.&marantm• !f• (pigweed) 

Cyperu !f• (sedge) 

AbutUon theopbruti (Indian aullov) 

Ambrosia sp. (ragweed) ----

PBRCINT or J'UQUBNCY IN S.AMPLIS 
SO rEBT APART 100 FEB'l' APART 

9S 100 

86 80 

47 so 
39 20 

39 40 

29 30 

10 10 

s 0 

s 10 

s 10 
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TABLE V. 

Frequency ot occurrence ot plant species tram sample plots in Oooee 
Pasture at OJ.arence Cannon National Wlldlite Retuge, July 14, 1970. 

SPECIES PERCENT \1 ~l!MCY Dl S!MPLIB 

Eleocbaria obtusa (blunt spikerush) 79 

Amaro a coccinea (too~ cup) 63 

Polygonum pennsylft.Dicum (amartweed) 58 

Echinochloa sp. (barnyard grus) 58 -
Stellaria graminea (chickweed) 38 

Cyperus sp. (sedge) 17 
~---
Trifolium sp. (clover) 13 -----
Folygonum coccinewn ( smartweed) 8 

.Asclepiu sp. (milkweed) 8 
. -
.Ambrosia !f• (ragweed) 8 

Spartina. pectinata (•1ough grass) 4 

Callitricbs hennapbroditica (water-starworts) 4 

ll~ 4 
Setaria ,!£• (foxtail grass) 4 

Cassia tasciculata (partidge pea} 4 

Thlup1 arrense (pennycress) 4 
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The ftgetation line transects described are only a small part or 
tbis study. Obaern.tiona covering watertovl use ot Gooae Pasture 
and Pool Mo. 1 were started in August, 19101 and will continue 
through Fiscal Year 1971 as long as manpower is aTailabl.e .. 



.. 

SPECIES 

\\bod Duck 

Mallard 

WATERFOWL PROOOC'l£00 - 1970 

~CE CANNON NATIONAL WILII..D'E Rm.JGE 

TABLE I. 

WlTWOWL PRODUCTION - 1970 
CANNON R.El'UGE 

OBS.ImVlD 
BROODS PROOOC'n:ON 

9 62 

2 9 

m.ue-vinged Teal 1 2 -
TOTAL 12 73 

AVDWlE 
lllOOD SIZE 

2.0 

6.1 

igures 1, 2 and 3 show the location ot broods on the Clarence 
Cannon National Wildlife Retuge. 

One mallard neat with tive eggs 118.8 destroyed by plowing on the 
Clarence Cannon National Wildlife Refuge on June 29, 1910. 

One wood duck box out ot tift checked on Jul.,}' 30, 1970 contained 
t1 ve hatched eggs and three unsucceestully hatched eggs. 

TABLE n. 
DELAIR DIVISION 

WATPRl'OWL PROOOCTION ... 1970 

OBSERYm .AVERAGE 
SPURS lllOOilS PROOOCTIOO JltOOD SIZE 

Mallard 1 4 4.0 

Wood Dlck 1 l 1.0 - -
TOTALS 2 , ~.s 

Figures 4 and S show the location ot broods on Delair DlTi.~on ot 
Mark Twain National Wildlife Refuge. 



HATCHING DATES 

Table m. smwa calculated hatching dates or waterfowl broods on 
C1arence Cannon National Wlldl.ite Refuge and Delair Di"rision of 
Mark Twin Nat.i alal Wlldlite Refuge dUr1.ng the SUllllll81' ot 1970 trom. 
brood sub-class data. 

TABLE III. 

CALCULATlm HATCHING DATES 

SPICI:FZ 

FIVE DAY INTERVAL 'hOOD :WC1t MALLARD BWLWINOED TEAL 

Hay 20- 2S 1 (10) * 
Mq 26- 31 1 (6) * 
.June 1- 5 

June 6 .. 10 2 (17) * 
June ll- 1S 2 (14) * 
June 16- 20 1 (6} * 1 (4) * 
June 21- 2$ l (9) * 
June 26 .. 30 

July 1 ·- 5 
July 6.,. 10 1 (2) * 

-
July 11-15 l (4} * 1 (J} * 
July 16- 20 1 (1) * 
July 21 .. 25 1 (2) * - ' 
TOTALS 10 (63} * 3 (13) * 1 (2) * 

* Number of ducks pro<llced are in parentheses. 

TOTAL 

1 (10) * 
1 (6) * 

2 (17) * 
2 (14) * 
2 (10) * 
1 ·(91 * 
-----.. 
..... _. __ 

1 ( 2) * 
2 (7) * 
1 (1) * 
1 (2} * 

l4 (78) * 
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mSCUSSIOH 

Goose Pasture ""ed as brood habitat in June and J~ tor eight ot 
the twelTe broods produced on Cl.arence·· eunon Rational \Udl1te Retuge. 
All but one bi"'Od lett the area as drought conditione occurred in 
.August. 

DeTelopment of Oooae Pasture trom cultinted tielda to aat-aoil -
babi tat v1ll appreciabl;r increase &ftilable breedllc and brood habi.. 
tat on CLarence Cannon National l4ldl1te letup. 
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