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Vegetation response to disturbance in a coastal marsh in Texas
J'Bhattachaj "'D.HR kg 'and NeaVHe

Department of Natural Resources Management, Texas Tech University, Lubbock, Texas, USA 79409-2125
U S. Fish and Wildlife Service, Anahuac National Wildlife Refuge, Anahuac, Texas, USA 77514
Correspondlng author. Recent address: Department of Biology, University of Louisiana at Monroe,
Monroe Louisiana, USA 71209-0520. E-mail: joydeep@ulm.edu
" Retired

Keywords: D ) Vesi ¥» Ine mgll 8 ec oﬁstal Rl §h M g ka , Paspalum vaginatum, Scirpus olneyi, Spartina patens

Abstract‘ Ds ub'vlﬁes otg;de oneg oghe Iﬁn 0g . Netelf. ng spé? 5 onp(g .onam d. ve y
OIdﬁ (el @ tdrs 1dy sIéiheq an omnpnt%;:/tls%orgfe nacC gy H 11[ rﬂods ulf‘ %ﬂ ﬁ92

(Ondatranbe'ﬁlcu% y vgi veged on . gbhaa he mgi ¢ cﬁsa rﬁ

‘fg v dl veg? ondavadg driopopeddly ﬁ89"§9 '53 Bgme b o s on dik
al&odéi nm?l yload& I99220 @ anthedstu s pé; <s %ty,-hn@s, atIVe
bu aﬁe,eVenness,ardspg ss; m?;;Ybg \genbe rdp(stdstubrj‘l?epe (ﬂstoe\"1 erenPod spPome



te mnng Veg@cati on & PO ¢y Odist urlﬁﬁ? e Fore)@ T
Re 1 U?l ¢ flic al Py e OfVegqati on®hange &° UL
inhe® I \gydnds oghe™? i By n s pome
(0 &0y ¢ Fs & Jin P92)odungeyend pe-
ijs Ofd rouglt s el'l[l £ eXtaI} Vegqati Ol’lsta nds Iﬁy be



{0 Ppp.Amds?. ne th tyof10p1qarrlabove"rhe
¢ Bay Rayoy & potyven pe md e sl
ho wVep boch Sal ntyard \%,teﬂqus ngledepefdef{
oanexahng wtﬂs ania nPuy offlfsh &renpo Vgue
oplg1 ) onM eanannl?l Sal ntydu ng Vegq
g nf}; Ng f0m1992 2002 nh alga anggl fOmO 06
p}:%Th anm?l pIé3 ttlonlnthea]ea Angd £,0 mod
0249c m Whanave ge Og F a2e mMean”tenpea'
Uess 207 wh? dngeop o ~€' (Vuhn?ad pshe
1992)Th¢ P92 me k& dsgub ¥ e 6 u o n.pe-
e d e 1ﬁ§hC0mmUﬂt1 e mdBe Iﬂ%hhabt s
¢ YB© Hyale%nplsei ofd ves © Ommun YOeRns.
Vegqd; on. nhe s By BayouUn, ., ldéi ghs s
(e-g DIStIChI|ISsp Paspalumg pp., Spartlnag pp. ),séigg
(Cyperuss pp., EIeochariss pp-.¢° -, rgh s (Scirpuss pp.,
Juncus g pp.),and ca tt 4 (Typha domingensis) (Un o
gtatfs Hsh agg W péeVC e, unpulsh el daa)
s %s 6 th1 wh his habd (vpe? eqel ‘{toa
Je dnge 015 th\a Uss -

Vegetation sampling

Veg@t ;ong? nf}; ng; nhe gene 1st1dy Ieas &
Com & o fom P89¢ 02002 H0V§Vef vegqt on. n
T fx:k F()ﬁheEastBayBayoU‘?\S Fn,pvéiconﬁqqy
by mekds .n P92, q 0 ong enpVW 0pvegqd on,

mk?ts dﬁetéi thealé'.T Odqernlqne Fﬁtteg‘s Of
Vege[«'ﬂlt on I,§0V¢;Iy v@ann@ll ysd n{ifgith edist urbfgi
& fOm ]99a p973nd R m2000, 0 2002d u_ng
s llmm:rw @ 0y Vegq®; ons? nij; ng ong 3 pe -
it nery aIﬂOrpy qacslhnet R &s (¢°h 3048 1

ong) ﬁch 1gé3t & d Vdéi 111[05 0 qlidlst 1
POI Iis at &,Eilch Vegqati on V% s nﬂéiz:} ¢h g2
i ne Pqh 10 Peperdf y 0 g ourd

1
s ur?: efmanypans pé?iestoﬁh@l & Igmriegltd:al-
“y%e flequeﬁ y 0p6¢ unel’f e prlfs e} du.rngthe

s; Iﬂa 4Y Of vegqati on betole

Vegq®; ons? nfj; g, Wteﬂevq w mfs v d he be-
gnnng opdh rsst m Ispé‘f s erqUeﬁyarﬂ
&Curleﬁ daac 3 odstulﬁﬁ? (1989
th rougl 1991) ngleaVeagéi afﬂ sol & kf‘sqineda»[a
torconfﬁison OfVegqati on s Pom ¢ O lgnp\ﬁl 0 pex-
{1} Vegg? on

Data analysis

T od g e mbe Vegqa on® o mmie Y & PO ey Odis -
e e, V@“‘lc v ds p8i$ Shngs (5), evennes .d. -
Ve?‘it y,dO rprﬁlq e,aburdaﬁ: e, Iqatl Veablﬂdaﬁ e,ard
apg a ferdist Urbal? e-
gYennss 3 cac 113 odg J = H’/ln S (}‘iq ou 1?6(9),
&ere’ é§hannons ex oid Veg;t V- Sha nnong d -
Vesi v o &h y@  &04C qatei v nghe 0 nqade-
Vg oy /182



w e® o pf? 161 di ﬂerﬁ‘/ﬁ: s ;0 Vegqati Ondi Vegit ¥ (% -
(Ngs O %FP%F Ves, on 138, H mne g 4 .2008) be-
¢ wen© o’ & y. Ve yé g (0 e mne Vegq?; on®hd nge
inthea fardthel engh Oﬁl ne quli 151 fOItheVegqa-
(000 g U oP dlisg B ¢ evgs - D Veg; ¥ 0 nf -
s o bg eendny, ovds (Adrd B) o8 ¢l oy by

£5t Pog; ngth edi ve%tydata £9 mth e yea§ a th en
Po0 dmlomp g os? s (Au B) gh hesd e
ny nberofdata pa s inth 0.8 Iﬂl t WY g a Ietaken



o |1

Sl

BASE

Figure 2.

Cyperus articularis, Eleocharis montevidensis,a2 d Eleo-
charis parvulahad hi Qerabumaﬁ @ N plglist urbﬁlﬁ e
Pet(ﬂs Hhdn Q10 andist urlﬁl‘r' e aterl evq 4 e
tj e 0gd nf}; ng ';‘ngegi £9 m0; 08¢ rqnthea ]Ba.No
Stanji ng \%ter Va\S bPo ef{d Ufngsa nf; N8 Pﬁhe Yea§
093, p94am 997, he 99 had heh e
‘%teﬂe"q 910 véi by 2002 (Hg. 2).
The npdbud?nspéie nhe? @.pelnl pa,-
dist ur@ﬁ e e Paspalum vaginatum, Distichilis spi-
cata, Scirpus olneyi, Spartina patens,2nd Typha domin-
gensis. Ho wVep Paspalum vaginatum, @rd Spartina
patens \/@Ietheoriyth oghé nﬁ;tabulﬂar{spgiés
¢ 0 Ié‘ppea p mmﬂiat q ya ferdist urtﬁﬁ’ e A'th ouh the
above 25 p&i & lf,appea lfgis ooneltha ndid gh es f1° w
ingdist urb'v‘f? e-fhedbumddf ¢ ofPaspaIum vaginatum
iﬁ? I@s il St eadﬂ Y £Om ]993,[ 020002 by 200 T 2002
had dé:linéi 0 plfgiist urb'vll? ejevgs The@bud?f ¢ op

a3

'|' .'|| ‘I_I R

L N I

1993 1994 1995 1986 1997 2000 2001 2002
Year

Spartina patensd é;li ngld u.ng P94-2002 pe .rad -Ho
evefaburdaﬁ eoghes ¢l ge Scirpus olneyii ® Fas o M-
1© anth edist urb%‘ﬁ e. Typha domingensis 2 bud@ ¥ ¢

whide qroyneyds opgvayhdie, Jejev-
gs inth ed lgaT h ehi dabydd§ o onypha domingensis
d u;ng 19963‘rd I997 1ty bed e, 0 ﬁati vq yhigl \%ter
jevgs nhe? ddung P9 and P96. 4 myy. g@-
ti Vq yhlgler \%/teﬂ qu 1n200 lal’d 2002 nlrlglthaVe le-
s Yt o ; nhi iol era buda# ¢ onypha domingensisi n2002.

Richness and abundance

pod ¢l (0

apg a ag .c
ik indive§ity d 2bydd ¥ ¢ 0.
Zeo 1f Pe-

K &teﬂe"qs .Richn@s peakeglin 1994
fioon PIT yh fspéie. S vély g o yneds-
(e P fe(ge Ihee w e @& dsen Chngs
£0m ]99Jth rougl 1997, Wh ne¥ eRy; on, n 1994 &,en
there &,Sashalpil‘f I@Seto 1fpé:i6 froméspé:iﬁin



a .neb
1993Afeﬁhepélkln ]997,hele gﬁa}slh lpdglloneyz
. . .6
sPé;s Peef Thepe \?/Sasligltcl IEaSelh spé. _
Shings by 2002. Avel ges pé. s Thnss  n; eplgiis
trutﬁlﬁ:epef(ﬂ ‘25 flardin2002,it \?5 8'Silﬂ Itg0
Chnas 5 pé ;s Aburda § chad e, oty 95
(248, . vd ds { 2n & )3md heghe n e .
divd s (2m &), by abumaﬁecdglinéit glﬂaof}ff
gohyne8 i yd B by 2002 i {5 m® ofe
plﬂiist Urbal?epe-r(ﬂ (801m1V1d @ls {rISé:t)'

The ¢vedomiy qar{spé?iesahiglflst dﬁequifli;s
;02 gvenyd Jspéis bep el @ e heds ublife



e Py pe;d g oyng ng dsuB®e (fes ).
Afelthe po4 p@k,dive§ityd é;li nﬁglin P9 2 P9
be 0 e pdk ng?gn;n P97, ;0 (@ byd ongze nde-
Cli ne; 0 plg:list ur@ﬁ? e ¥ s by 200 I(H g5 ). Tn 993,
yd BpedsiuBfe g diveg; vE s ug by
Shannon’s ilﬂexdg Ieaséic onf? Ifgfl,[o plsiist urbaﬁ? e
lqus .Ho ﬁvel’dl Ve§‘ity \%hlglelthanpléllst Urhalq e
jevgs duinghe g o yngayd g ( Po4- PINd; veg;y v
iﬂ: I@s il £Om Po3i0 P94 (ta_(- P.34,P-0.00 ). D -
Vegi Vi P9 d&linéi Hativeto P94 (35 9,P<
0.00 1)”.1“ h ee 345 noChange (t, (0.4 1 P= 0,68)i ndi -
Vesit ¥ bg gen 199 and ]996 (E g5 ). Fq © anthe
s & ond pdk Ofdive§ityin 1997’th ce ‘?@ agha 1pd e-
Cli ne; ndi Vesit Y by 2000 (t, (8.3 ,P - 0.00 1) (}‘1 g5 ).
1131{ diveﬁityinthe a lea d u.ng 200 13111 2002 ap-
Prcachdi di VesitY1eVgs Ofthe plsiist urbﬁﬁ e Pe-r(Ii
(plﬁdist Urlf"ﬁ? e- 200t _(,07,P _(0.282nd plglist ur
B e—2002t (05 ,P ,(0.73).si s ong do qlnaﬁ e
ﬁl 0 vG’ith esa l’IediSt I‘blfl on I‘atterfs aS dl Ve§it Y, “{h
the £5t peakin ]994ard lhes & ond peakin ]997'3 Pe-
€ o evemnss . ¥ Aol g0  neds uBE el pdkd
in 199 1 ° v?i byadé:li ng ury 1997. EVeliass \al -
Us ]@:héi (i) éby 2002,adé:adeaferdisturlﬁﬁ:e,
&ich \%cl @e ohe plfglist urbal? e val te 0 ¢(B I

Sorensen index of similarity
w ® o pnit Iéisi I'ﬁa ityinvegftati Ong pé:iSC 0 nPoO-

sit; On bg \genthe p glsy ub K ¢ pe.a 3d &h yd
s nj e 90 anth edjst urﬁiﬂ‘f eT he veg@f‘ti ons; m-



Cos pord o1t eanal ¥;s O vegqati ondddand yd .



optbuttiy popteye,tul of e heyqonTe ey
my; 0% orditiors fblthesedgesto 1@ At

A npngd); s p€ . o , Typha domingensis; ookih ¢, ong-






