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Vegetation of Coastal Marshes near Juneau, Alaska

Abstract
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lntroduction

(irastal marshcs sccm to bc a rclativcft simplc hab-
itr t  {Bertness and Ell i -qon 1987) r i th a common
y ,  n ,  r . r l  1 r r , l r " 1 , ' g i ,  r ,  g i r n '  .  t h '  t i d ,  - .  . f c r t i ng  . r
cdnrnon set ofphvsical paramelers lo $hich coaslal
marsh plants must adjust. l'hereib|e. one could
reasonabl"- e\pecL to idenli!- -qome unifving chafa(!
terist ics of qraslal marsh vcgclal ion. Ncvcrthclcss.
attrlnpts to chlrlctc zc rnar,eh \.egetation on the
North American r,,esl coast ( l \ lacdonalcl and Bar-
bour 197,1: Xlacdonald 197?a,b: see Stone 1984
for addit ional referencesj make cleaf hol much
rnarshe-" difli:r iiom place to plac,e. In Alaska the

I ' r ' , 1 ,1 . ' n  , , f  i d ' n t i i r i n ;  , , , r nm, ,n  ,  h . r r . r ,  t ,  r i - l i ,  -  i s
furthcr conrplicatccl bv gradients ol physical
paramelers apparentl l  or iented in dif lere| lL direc-
t i{rns (c.g.. seawarrl .  landtarr l ,  and ua, '""c,sty
(Batten et al.  I976), making i t  di f l icrr l t  \ t ' i th avai l-
able anahtical tcchniqucs to solt  out thc cffccts
on plants ol indi l i r lual phvsical characlcrisl ics of
coastal m{r'sh hobitats.

A ph_vsiographic approach (e.g.. I'liller urd
Egler 19i>0) aroids Lhese proLlenrs bv rrorrng spe-
cics and vcgctation in rclation to typcs of coastal
narsh landfofms rather than to nurnerical values
of phJsical pararneters. Landibrms integrate par-
l icular conrbinal ions of phvsical conrl i t ions (Hac'k

ald Goodlett 1960). lherelore. ini irences (sensz
Egler 1977) mav bc r lraurr about spccics and,rcgc-
tation bchavior in rclrtion to phvsical characteris
tics oi habitat even though gradient-s of incliviclual

' l \ cscr t  addr rss :  Sr i |n r t  I ) rp t . .  l i l i Lh  Cr*a |

J rnrda l r rp -  t r  \  602 i .  \ r rs t ra l ia

parameters mav be non-l ine:rr,  mulLi-direcLional
and not progressi le. Reconnaissance ol <oasLal
rnar-sh regetation near Juneau. Alaska. indicatcd
bolh non-lincar. non-progressive behavior of phvs
ical gracl ienls and inconsisLent lelat ionship ol plant
species and lcgclation t_-vpcs to idcntifiablc phvsi-
cal gradients. 

'l'he 
pulpose of this studv. thi('h was

part 01 a l  ger project (Stone l9B' l) .  ua-q to
. lemonslrale Lhe inl luenr.e of physioglaphl on tbc
organizal ion of coaslal marsh vegetat;on in this arr:a
bl clcscribing spccics djstliblrtions {nd vegetation
patterns in relat ion to landlbrn types.

Methods

Study Area

The frrur rrrastal marshes studied (Table I )  orcorn-
pi lss thc \r;dcst varictr of cornbination-. of nru-"h
phr'-.iogr,rphv and vegeialion tvpes readilr acces-
sible in the Jrrncau arca but st i l l  prcdorninantlv in-
llucncccJ b_-v natur:rl proccsscs. 

'fhe 
sites are within

5 0  k m  o f  J u n e a u .  A l a s k a  ( 5 B o t B ' 0 " N .

t 34 " 25 '0 "W) (!'igure l). a recentl,v glaci:rted area
of milcl climate (for its latitude.i, high rainlAll ( 1.10
to 23.1 cm). and structurallv r,eak bedrock of high
lel iel .  Like most other coaslal rnarshes. these sites
are sult jecl to the plrvsiographic/hvdrologic in-
llucnccs of coastal stolms. river flooding. and fresh
1{ atcl srcpagc. Hovever. other ph,vsiographic
inlluences lre. iD combination, unique to south-
ctlst Alaskan rnarshes. Lar€ie sediment loads and
large summer clischarges olglaciai ri!ers produce
a greater rate of sediment deposition and a greater
deglee ol ireshwaLer di lut ion Lhan in other \olth
Arrrericarr crrasLal marshcs. High t idcs. f loods. and

Nort lrwest Science, Vol. 67, No. ,X. L99i l  2I5
e r  9 ' r i l  b \  rhc  \o rhNcsr  s . l . f r l l i f . { ; ;oc ia r inn .  1 l l , ighrs , . { r \ . ( l



' l  
{B l . l ' l  L  Phs ic r l  ch t r . t . f i s r i , \  o i  co ! \ l ! l  marhes  s rmpld  n  Lhr . . l r rc ru  r rea .

\ Ientenha tn.r 1. , inx , , i rS$  i rze f  Creek l -as lc Rircr

drec t r r  Ja , rn  Jur r : r , r

s ! r r , rn , l ins  loDdscape

, 1 1 ;

glar : ia l  rncr  dr ' l ta

ralL.r  rLJls

s l h

65

glacirl raller fill

rallel ralls

she l te red  hr  p r l io -
sure o.{t ralte! rall

s i l

:)2

1 ,10 .

crposed on 3 sides

N $ f  ( u N e d  p o c k e t

in rrk lill

thlr !a,rl. grr!.1 und

s
1 2
Ntr

'dl l .r  Federrl  tr  are' l ' ( , l lLi t io,,  C,,nrrol , \dlnmishatnD 11966)

slr)rnrs brinpi in dri l i  logs. and colcl uir drainage
olf thc iccfieltls in winter generatcs particularlr, vio-
lent (to 300 km/hr) dry \rind srol.ms.'l'hc ride range
is unusuallv l :rrge (=6.: lm). and t idal inl luence
r-cachcs 1ar inland in f lal  arcas.

Data Collection

Ncither establ islred bcnchrnarks nor t idal data
recording stations werc ncar cnough to the marshes
1br use a-. ral icl  relercncc points. Thelelore. reln-
tive ele\ lrtion vias uscd to deline landlorrns. Sarn-
pl ing transects, rnadc in June and ̂ ugusL. l9<91.
lcrc of t t 'o Lind-": measLrrcd (br. hand-held com-
pass. hand icvel.  st:rdia rod. and pacing) ancl est i-
mated (br rnarking sarnple locations on IISCS
l5-minute topographic rnaps and eve estinrate of
plot size.).  Posit ions arrcl lcngths of t lansect l ines
\rcrc chosen lo cross al l  plrysiographic site types
irr a malsh. l 'hlsioglaphi<.si lc lrpcs w.ere identi-
f ied in thc f iclcl  by visu:r l ly recogrrizablc surlace
form. bv bleaks in slopc. and by chuges in r lc-
grcc and direct ion ol slope (Small  1970, p. 6).
[ therc a single transect could noL bc laid out to
cross al l  lvpcs. addit ional transects $crc made.
S:rmplini l  r las c\tcndccl beyond marsh bordcrs in
three ol the frrrrr rrrarshcs. l leasured sarnph plot
- i z ,  r ' r -  r '  \  h  f t  r l . l t  \  l . B  r n r .  r r r  r r ' e c  e o r r - i - t - r r t
r i th thc glound area sarnpl:d i i t  pornts on estr,
rnated transects.

ln each phvsiographic cutr; lorv encountered
i on€i the h: lnsecL. onr: sample plot t 'as placed in
cach homogeneous patc,h of vcgctat ion. 1'hus. the

numbcr ofplots in eaclr plrysioglaphic category at
a givcn sample site clepenclecl on the number ol
l'cfictdtion tvpes in the physiographic categor! and
the number ol tirnes thc catepiorv tlas clos-"ed bv
thr tlansect(s). Altogether 106 plots were sampled:
l l t t  in thc Fiagle River sand rnarsh, 26 in the Ea-
gle Rir er -" i l t  marsh, 24 in the ( lasLineau Channel
marsh, 15 in the T,onon Creek-St' i tzer Creck
marsh, and three in thc Mcndenhall  River rnarsh
(uppcl part only u'as sampicd). 

' fotals 
for each

physiographic categoly arc givcn in'Iable 2. (The
tcrm "rrarsh. ' '  t 'here unrlLraJif icd. refers to sand
and si lL marshcs together.)

!'or each sanrplc plot. relative eler:ation. lancl-
lblrn type (site categories ofTable 2). and sur-lace
scdilncnt te)iture (-qilL. sand. or gravel determired
b_".' cyeJ were lecorded. Thc idcntitr, of each ras-
cular plant specie-s presenl was also recorded, and
species lvcrc lislsd a-s prilnary (mcaning visu:rllr
dominant) or secondarv (not r. isrral lv dominantl .
Plants not identi f iable in thc f icld t 'ere col lected
f , , "  i d ,  n t i f i , . r t i u r r .  . r r r d  a  ro ' r ,  h ,  r  sp , ,  i r nen  \ . a -
laken of cach r.asculal planl species found at lhe
sampb sitcs. Hult6n {I968) was thc nomenclatulal
au tho r | l y .

Data Ana ys s

!'oul kinds of analvsis r{ele made ftom thc data
for cach sample plrt :  phvsiographic classif ical ion
of thc site. phvsioglaphic classification of species
(spccies distributions arnong thc phvsiographic sitc

216 -ston('



i 3 q l  e

i ! ! t  i

I . . i g l r c | ' J u n e a u a r e a . s h o l i r l g l u a t n l n s o | " u l r
i t . ,scs roposrophi f  senes l :6 j l . l ]60 JunraL,  A-1.  l l -1.  B-2.  R i ] .  od C 3.  publ ished l91B 1962- r r inor r r is i , ,ns 1966 l9?5).
l , ,n, r :  I  o. r r iof  of  Juneau area n Arrsra.

( lo:rsLal Nlarshes \car Juncau. Alaska 217



IA l l l - l l  2 .  l .a r r l l i r r rns  an , l  ph ls ioFuph ic  ca tegor ies  o fJurear  a r .a  roas ta l  t ra rsh .s .

Phrstugrophic iite crtegor) ir i,rrcgof! Surface :hape

, r t ,hrd

! t , r !  r  n ,a rsh  Lonhr  s i res

h  ac l ,  rn r l  l i , r ' shor '

slopes rbore rror-.h botder

f t t  - i , , l h ( i , r , ! t , r c u , l o \ L

uppeL marh border

drift hre

fi11 s1oy,

2c.d

2c.d

2b.r .d

2! . l r

2 d

2a.c. t l

2a.r l

2! .d

2b.t

2a.( l

2 b

2b

l inr l  srmple poi  s

confrre l{rth lelee.

sraight rithout leree

sLr!igl,l

6

26

2 i

2 "

l

6

3

2

6

3

2

2

106

" r !nb ind l  in  fa l ) |  5  r ' i th  l ida  s i l l  nursh  s i te !

cetegofies oi Tahle 2). \rgdation-tvpc classi i ica
t ion ofspccics. and ph_ysiogrrphic classi i icat ion of
lcgctot ion tvpes. The-se analvses madc i t  possiblc
to elucidale lhc spat;dl anangement of malsh land'
lbrms and the relat ionships ol species and vcgcta-
l ion hpcs to them (Zimmermann and Thom l9B2).

1he ph_""siographic site tvpes iclcnti f icr l  in thc
l ield u'ere groupcrJ in ci l tcgorics based on cros-"-
sccl ional gcometl\  in marsh elevation prol i les
(Small  1970). ( lross-sectional frrrrn was crrrbincd
\!iLh fecordcd cludlitrtivc lield obsen'ation-s of mois-
ture/t idal fLoding regime and surfacc slrbst late
composit ion to pr.oduce the ph!siogfaphic site ca!
egories. SLrch lanrl fonn analrsis is standard proce
durc in gcomorpholopS urd phvsiographic ecolrgv
lbr dei init ion ancl identi l l ( .et iorr of phvsiographic
featule-q of habitat at thr: scalc ofthc prcsent studv
rR . r . r p  l o7 r .  ) rmen i r r k  p i  o / .  l ' - , i l ( ' , .

Classi l icat ion of \egelal ion tvprs of thc 106
sampic plots. ba,*ct l  on species conposit ion. r las

done b;- Lhe BraLrn-l i lanquct mcthod {} luel ler-
D , ,mL , , i -  . r l J  F l l enbe rg  l o71 t .  Th -  f i r - t  - . g r -g . , -

t ion del ined groups with no orer '1ap in dist inguish-
ing species. Somc of these gloups contained
locational ly dist inct subgroups ancl so $clc sepa-
r r l , ' l  i r r l u  l r r u  \ p g c l J l i o n  l ! l ' e - .  \ F ! r l a r i , ' n  t \ p , s
'were named ei lher for thc primarr species i i  there
\ ,  n  u r l \ , , n { - u r  t s o . o r ! b l t h e 1 , h ' - i o g ' r , , ' n i ,  t \ n ,
(scnsu Raup 1975. p. 159) (e.g., grasscs" lbrb-")
of Lhe several priman spccics.

Phr-siographic classi{ icat ions of species and
vegetation tvpes &'ere based on tabulations ol
species- and vcgctat ion-type occunences Ior each
p l r r - i op r . r l , h i r  - i t e  t r p . .  \  . 1 , ' ,  i , .  L r r  \ ,  gc t . r l i un
r \ f '  \ 1 r -  , , , n - i , l F r , 1 l  ,  h . r r . r | t n I i . t i c  o l  , r  - i t c  ,  a t - -
gorv i f  i t  occurrecl in one third or more of al l  si lcs
in a site category or onJl in thaL categorr. or i f  one
fourLh or more o{ thc totdl sample sites fbr a spe-
r i e -  o "  1pg "1 ,11 , , n  t r pc  u , ,  r r r r ' , 1  i n  t hJ t  - i l p  . J t p -
gon (a procedure modif ied f ion Raup 1969).
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Results and Discussion

Phys ographic C ass ficat on of Sites

The six types of landlbnns of the Junelu-area
codstal marshcs and lheir sLlbdif isions into phvs-
iographic site categories arc shovn in Tablc 2 and
Figure 2. Thr shape. slope angle. posit ion. and
.onrposition of these sru'firces determine their
hJdrologic churdctrr ist ics (Hack and Coodlett
1960). uhich are essential components ol habitat
in thc sarnplcd marshcs. Concar'c srrrfaces col lect
\raler and so are llooded or. satulatcd m()rc frc-
clucntlv and/or longer than surlbces $, i th other'
shapes. Conlcx surfaccs shcd l,;atcr and thLrs are
dricr ancl f loodcd lcss of len and for sholter periods
Lhan sLrrfaces ofother shapes. fhe straight surficcs
have intcrmcdiatc hvdrologic crrndit ions. The
steeper- -slopes of levees and of landforms abor.e
ma|sh borders shed waler fasler than the imper
ceptiblv sloping marsh ancl ticlc-inflLrenced meador

Dri i t  l ines (Table 2. Figure 2) are created by
logs leit bv storm ticlcs. Scdimcnt collcds around
thc logs, sl ightlv raising the ground surface above
the sunounding lanclscapc and thus incrcasing thc
drainage.

The diflerences in position and substratc com-
posit ion of slopes in al l  si te categories (Table 2.
Figure 2) also produce different h1-drologic con-
dit ions {Table l i  and thus alc irnporlanl compo-
nenLs of hebi lat in the -sampled marshes. Nlarsh
sites occur lr t  thc lo\\ ,cst clcval ions and thus have
the longest and most liequent tidc cor.cragc. Within
these lanclforms. channel banks and ro$,el marsn
bordcrs cxpcricncc the highest cr lrrenl !elocit ies
as wrl1 as thc longest t idal l looding periods. Ticle-
influenced meadots are floodcd or partlv floodcd
by thc highcr of the serrr i-cl iLrrnal rni: ted t ides.
Beaches and upper marsh borders are flooded b,v
storm l ides and higher spring t ides. Because of
their posit ion facing thc sca. bcaches recreive bear
ing bv waves. \rhereas marshes and uppcl marsh
borders are rnorc shcltcrcd.

The position of the titlal inlet channcl also af-
fccts h,vdlologic condil ions in marshes. At si te-"
rrhere the channel opens dircct l ,v into thc occan.
entering t;de$atef is clear and undiluted b1- i iesh
rratcr ' .  and marsh f loors ha\ 'e sl lb-. lraLes coarser
than silt (Table 1). l hcsc marshcs arc t'cll drained
and lel l  aerated. AL sites where the t idal channel
opens into a river channel or the tide\ratcr splcads
over f lats at r \ .cr- moulh. the l |ater l loocl ing the

miushcs is brackislr.  si l tr .  t idal ly darrmed rirer ua-
ter. The l loors ofthese marshes are si l t  ( l 'able 1),
lcss r,;cll clrainccl ancl lcss rell acralcd lhan coarscr
sub,(trated marshes.

Substrate ()mposit ion. al lolher basic compo'
nent of habitat. influcnc,cs thc drainagc charactcr-is-
t ics of marshcs. sloprs abole marsh borders. and
uplands. Sand rnarshes are better drained than silt
marshcs. Srnd spits arc lrcll-cllainctl. rhcreas the
bedrocl (seepage and lill) slopes and hillsidcs ol
val lcv r,al ls ar-e impermeable under genefal lv wet
- " i l -  t l ' r . , r gh  \ ' h i ,  h  t r ,  - h  \ \ J r ,  r  - , 1ps  i r r t , ,  r r pp " "
mar - l '  h " rde r - ,  r i Je - i r r f l r r eneed  merdo r ' . .  e r t r . r t i

dal \\,et sites rnd upper parts of marshcs (Figurc 2).
' lhc 

rclat ionship ofthe upper-marsh border lo
othcr si tc calcgorics clepends on the afrangenlent
ol landforms. The upper marsh border mtrv occur
rt the upper edge of marsh (l'igure 2a). r,;ithin or
abole t idc-inf luenced meadow (Figure 2d). or be-
side a t idal channel at the ba-.e of a -spit .  On gen-
l le slopes abole t idal marsh. the upper marsh
border grades into or intertngers l'ith the land-
lbrms ol tide inlluenced meadov ancl slopcs abovc
malsh boldcn. Thc varictv of possible arrangc-
nents ()[  landlornls and the shape, slope angle,
topoppaphic position. and substrate colnposition o{
lanclforms dctcrminc thc scanard-to-landward se-
qucncc of vcgelation types (sec "Habital-Vegelation

Corrpleres of Juneau-Area Coastal N'1arshes"
be lo * ) .

P'rys oq 'aphic  C ass ' icat ior  ot  Species

Ba-sed on their occurrence in the ph,vsiographic sitc
t lpes ofTablc 2, plant spccics can be grouped into
fivc calegories: tidal marsh spccies (on lo\\'er marsh
borders. sand marshes. si lL marshes. and channel
banks). sJrecies ol t ide-inl luenced sites (on t ide-
inf luenced rneadows. upper marsh borders. dri l i
lines. and beaches), species ofslopcs abo\.c marsh
bordcrs (rn spit  slrpes. seeJrage slopes. and f iJI
-clofes). upland species (on spit tops.), and species
of extratidal wet sites (in fresh marshes tlnd marsh

1 'ond . r  r  l r h l "  3 r .  U  i t h i n  t h i -  , l . r - - i f i ,  r t i L rn  sp , .  i ,  .

valv in theil lan€ie of occurcncc. On thc coastal
marsh and t idc-inf lucnced sites, 1 3 of the 14 pri-
rnarv spccies and two of the f ive secondarv spe-
cies rvele lbund on more than one site type. Above
t l r c  . r pp ,  r  m . r r . h  h " r , l ,  r .  2  |  u f  t h -  3o  -1 , ' ,  i . -  , , ,  -

rurred on rnore than one site type. This rariabi l
it1- makes it difllcult to use species distributions
a ln r r  t ' ,  i d . n t i l i  , , r n rmnn  .h r r . r r t e r i - l i c -  nmonB
coastal marshes of the Juneau area.

C , , : r s t l l  \ l r r - h - .  \ - . , r  J r r ' - a . r .  { l a -La  2 l ' - ,
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Car* nuclotnna

li it;l I d rid . a"t h dt c c t6ir

7  nenro l i s  e rnynet

E\trati{lal Nel site species group

I'rurrL:sitt ydusttis

lUcntilld lnl1lstf

Cltnsanthcnrunt aro un

Hipuris tetaplnlkt

t . i

'!ri = lisual lite.r doliinanr. sec : all other specrcs (so 'l)da (i,l rltion in L.rtl

n ro tu  o l l .n  than as  l ) r i
' ' ,nur rs .s  p r i  and sec  { i th  uppror imdte l l  equ l l  r fequen( r

Vegetation Type Classif cat on of Spec es

The eleven vegetation tvpcs idcntilicd from Braun-
BlanclueL alalvsis are named for thel l  constant
pdnrarv species or phvsiognomic t,vpes (Table 4).
Thcir- occurrerrccs in the sampled rnarshe-s are
sho*n in Figure i3.

AlthoLrgh each vegeLation tvpe is dist inguished
l , r  o  un i , l r r "  - p l  o l  I ' r i r nJ r \  - p , r  r ,  - .  n l r n \  - n ,  " i F :

occur in mor-c thdn one vegetal;on type (Table 4).
Jn thc coastal marsh and ticle-influenced vepietation
tlJres, l2 ol the 14 pl imarv species and three of
Lhe fir'e secondarl specie-r occur in more than onc
tvpe. Above the upper marsh borcler, ninc o{ thc
28 .pe r i e .  oceu r  i r r  mo r . l h . r r  on .  \ '  e , . l a l i , ' r  l ! I ' F
(tvo ofthc 30 spccrics r-clerred to in the preceding
section occurred too infrequentlv to be classificd
in the Braur-Blanquct dnalrsis). Furthcrmore. the
\.cgctation t,vprs !ary in species cornposition wilhin
rn ,1  rmung  m. r r . l r ,  - .  Th i '  r a r i ah i l i t r  i .  , 1u i t e
cvidcnt in the tables lrroduced lbr the Braun-

l3lanquet anal lsis (Table 1i3 in Stone 19t '14) and
is generallv related to microhabitat diffcrcnc,cs
with;n regelat ir)n l lpes.

Physiograph c Classif cat on of Vegetation
Types

Tah le  5  -ho r . -  l hc  J - -o ,  i r l i un  o [  r ,  y ,  t r t i un  t r p ,  s
rvith thc phvsioglaphic siLe r.ategories of Table 2.
Each vegetation tvpe occlrls consistentlv on one
phvsiographic s;te categofv or a few to se\erel
topographically related categories. such as marsh.
loter marsh border. and channcl bank: t idc-
influenced meaclow and ccrtain slopcs abolc marsh
bordcrs: or categories usuallv above tidal influence.
Figure 3 shot's the spatial lelations :rmong
lcgctation tvpcs al lhe stL-rdv sites. \oticc that each
Ina r - l r  h r - . r  Jn ique .omh in l t i L ,n  u l  \ . gc l . r t i , , n  hp rs
orcurf ing in a nnique sequence along a gradient
inland. which makes similarities arnong marshcs
difficult to idcnlifv.

Stone
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T \BLE t  rcoDrhk dt .  I '  unt  specir .s  occur. ic f  b$eg.raLion rrp. .
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Lh^snnllu,nunt atu1ien1

Hbln\ tctrcph\llu

1r! : colstal marsh legerlrion lrpe, ri : tiile infl!.r(i,|. oumb = $ore upl!.r nrarsh l!,trlcl
"p , i  :  r i sur l  as l l r l  doDr i la rL .  sec  =  a l l  o rher  sper : i . s  l s , .e .Dah (bu i ,d id i - in  l , - \ l t

l x .L iA  rs  p r i  in , l  r . c  $ i rh  appmxi rnareh r lua l  f re r lL ,encr

Hab tat Vegetat on Complexes of Juneau
Area Coastal L,4arshes

Ci ren  I n -  r r ' . r . - h  t , . r r r r r r . h  d i i l - r , . r r l o -  i n  \ -F , . l i r t i o r -
tr lrc composil ion and i ln.an€ierncnt or1 a sca-to-
inland glacl ient in the Juncau area (Figure i3).
, , , r r ' p r l i n g  t h ,  m . l r - l r r  s  ; n  t e r n r j  u l  r , , m r n u r r i t r
composil ion (the rrsrral approach e. ! i . .  Watson
19tt l  )  nould secnr inadequate. RaLrp's (1975. p.
130) concept ol the habitat regetation complcr
could be Lrsed in Lhis situation. Raup described thr
sholcline \egctution ollakcs in Lhe Athabasca-Grcat
Slave T,ake region in terrns of " ' fbrrn tvpes " ancl
lcco€inized l0 tvpes that. hecaLrse thev occupied
siLes of di i l i rent "moisturc regirne. substrate. or
Lopographic posit ion." lere cal led "habitat

vc€ietaLjon complexcs. ' '  Thesc cornplcxcs are
corn binations of phvsiographic site charactenstrcs
r,". i th a phvsiognomic charactc zarion oi the
vcgctat ion. e.g., 'aqLratic habitats rr. i th sunmcrgecr
and/or cmelgenl plant-." arrcl "herbs ano tol,  or.
Lrai l ing shlubs on rniddlc beaches of lalEle lakcs. ' '

Raup (pers. cornm.) ol iginal lv intendecl his
.(rnccpt to hr Lrsed onlv in certain situations t, ;hcre
he has lorked. I  bcl ieve that i t  is also appiicable
lo an understanding of soulheast Alaskan coastal
marsh vegetation patterns. bccause iL frces us lrom
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t hc restr icted possihi l i t ics lbr. comparison imposed
bv thc use of comrnunit ies. rrhosc defirr i t ion
requires part icular species composit ions. IL also
r l l o r . -  r no . rn i r r e [ r r l  com l ,a r i - un -  o l  \ ,  t c l . r t i , , r r  i n
groups ol marshcs nith unique sets and spaLial
alrangemcnts oI legctation typcs b,v'. providing a
\ r : .  l J l i o r J l  '  umpnrc r l  r a  1 ' l r r - i ug r ro rn i ,  r r t , . r
inLegfatcd rrith cnvironmcnttrl parametefs itl
phrsiographr, {as in Hack and GoodleLr 1960).

I labitat-vcgetation complexcs for- coa-*tal
marshcs o[ Lhc Juneau area can bc derircd bv
ge r r - r l i z i ng  f r o rn  t he  1 , l n . i u2 r ' a1 ,h i , ,  l c - - i f i , . . r r i u , r
ol \egctat ion tvpcs oi Tablc 5. Each compler i- .
dist ingLrished bv u unir lLrc phvsiographir:  si tc
catcgorv (Table 2) or combirrat ioD oI ( alcftories
occupicd br a phvsiognonricallv dist;nct vegetation
tlpe (Table ,X) or set of vc€ietaljon tvfes as
' 1 ,  - c r i l , - J  b e l o \ ' .  \ i 1 -  h J h i r a r - \ ,  g c t , r r i o n
complercs are recognized hcrc lbr Juncau area
co stal narsh svstems. {1he unique disLinguishing
feahrre of each conrplex is underl inecl.)

Thc habitat-vegetaLion complcxc,. ol the
nrarshes and their inmediate surrouncl ings are:

1) t idal scdge anrJ sedge-grass marshcs on
si l t  substrate:

- .  - - : i ,  -  ,z t  uoJr gf i l \ \ - to r

coarser than s i l t :

marshe-" on suirstrate
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5 )

6)
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etal ion oft i( lal  sand marshcs;
vegelat ion of t idc-inf lucnccd

sLlcculent

,'l)rzlls arcnari6 veg{{ation typc of uppcr
marsh b.rrders and dri i t  l incs;
prostrate and scrambling forb and rhizoma-
lous grass r.cgctation ofupper beaches and
sand spits:
coastal lorb meadolv vcgetation of sand
spits. slopes above marsh lrrrdcls, and drift
hnes:

B) sedgeJbrb regetation of fre.sh marshcs
in l . r n , l  o l  u -u r l  r i d r l  i ' , i I r " " , .  , . .  , . , - , , t 1 ,
, 1 ,  r . r t e r l  r bu re  t i da l  i r r f l r r " r ' c . :

9) cmcrgcnt \.cgctation ol apparentlv brackish
rnarsh ponrls in t iclal and recentlv t idal
marshes.

Complcxcs I and 2 include small  channels.
channel banks. and lo.llcr marsh borders as marsh
si les, because the vegetation of thcsc sites is
phvsiogromical ly similar rvi thin each complcx on

Sramrneous
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T-{BLE ; . I'hr sngraphi. . lissifi.artun o I rcgetation trpes ir = regetatioi trp. .haracteri:ri. of th. nrdn at{'d sit( i ( at.g, tri$) .

uplard

f l

u l ) l x r r
n rursh

rnarsh sites site-.

f t

-
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2 r = - =
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Phrsiograplir CategoN

Sdlior^id r)rgi,iurl

I\ r t u te I |kr I'l u n tas t

Loas ta l  g ras :  r *ador

IIontkt,tru p,.plaid4

(u ! la l  h r l ,  r r r :udor

Hblrit t.tn!,11\1Ll

lhese si le calegories. Corrrplex I also cornbines two
IegrlaLion lrpes. Pw:c ine I Lia-(Jarex and I- lngbye
seclge (Chret lytghvtei) because thei l  hahitat
behavcs as a single Lrnit .  Compler i3 is inclucled
tent:rtilelr. since it is knosn liom onl,v one site.
It i,. clistinguishcd from complcx 2 br its succulcnt
vcgctaLi()n tvpc anrJ i ts isolated occurrence.
Oomplex i> combine-r all site categories with the
l r  m ,  g r r r - -  t L l t t n t t :  on r t , t i u t t  \ i  y ,  l . r l i un  l \ p ,  :
complcr 6 all sitc catcgor-ics tith thc scabcach
sirndnolt (1LrncAenl a pephtitles) and Elrnrar-
/,cf lnarr lvpcs. Complcr 7 inclurlcs al l  thc kinrls
of phvsiographic. si tes uith coastal lcrr-b rneadow
regelat ion. The other comple\es are -cel l
cxplanatorv n'ith r.cli'r'cncc to thc list abovc ancl
to TaLlc 5.

Five habitat-regetation complexes are assfir iated
ri th marshes; the others o(.cur on landforins
surroun.l ing the malshes (Tables 2 and 5). The
co rn l ' l e re - . r r e  i n ten , l c , l  t o  r l e . c r i Le  t l r .  \ ,  g ,  t r t i on
and landscape of thc samplrd marshcs so as to
identi fv their sirni lar i t ies; the"- are considered noL
necessarily delinitive lbr a largel ar.ea.

'fhc 
rclationship ofr.cgctution t_ypc to landfolm

in the habitat-r'egettrtion cornplex can bc usccl to
,  1p l1 i n  6 .11e r  1 -p , .  1s  ' , i t h ,  ' l i i f ,  n  n , ,  -  i l  s1 ' - ,  i - .
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and vegelal ir)n{vle composil ion among the
sampled mafshes ol the Juneau area. BecaLrse a
part icular vegetal ion t,vpe is associaLecl $ith onlr
one or a f ;w kinds of landlbrms. i t  wi l l  be present
in a marsh onlv i{ its associated landlbnn(s) is(are)
prcscnt. Thc spatial rclationsbip of hnclforms in
a marsh ui l l  determine the spatial relat ionship of
vegetation tvpes and thus account for the
diffcrcnccs in thc spatial scqucncc of vcgctation
tvpes arnong marshes shotn in Figurc 3.

F " r  ,  r rmp ] " .  r ' h , . r c  t hc  -ub . t r r t ,  i -  , o . r r<e r
t lr .rn si l t .  th, Pu' t iuel l i , rPfuutLtg,, \ ,  c, l .r t i , ,n l \1,
o(,curs olcr the *hole t iclal sand marsb sitc
categorv. Tlris explailns vhy I'uccineLlia- I' Lantago
is thc onl-v marsh vcgetation type in the Eagk: Rilcr
sand marsh. Where the marsh f loor is si l t .  Lhere
are t$o marsh vegeLalion tr- pes: PL tr:iteLlktCatex
ahrays o(r.urs helo$, Carcr l,\Dgb,\aei n ele\ aLiot\.
Three marshes in the Juneau area hale this
sequence: Mendenhall lliver'. LemoD Creek. and
l iaglc Rivcr si l t  marsh. Thc Castincau Channrl
marsh has lnth the PuccinelLil-Carex ro Carer:
llzgbrzei sequencc aru) the Puccinellia-Pktntago
vegdiltion tvpe. because it has a small iu-r covcrcd
with silt surroundcd bv a sand and gr:rvcl surfacc
(Table I).



Tmmediatei l  abo!e the marsh. there are fbur
possible, 'egetat ion lypes: coastal grass meado\r ' .
E[vnus arentLius. fiesh Carer marsh. and lLrn-
ckenla p7tht ides" dcpcnding on lanclforrn config-
uration. s'here the slope beyond tidal rnarsh is Ilat
or gradutrlll' sing, it crcates a tidc-influcncccl
meado$' landform suitable fol colstal grass
meadol ( l igure 2d). fr lcndcnhtl l  Rivcr, T,cmon
(lreek. and Eaglc Rivcr sand marsh havc lhis con-
liguration (Figurr: 3). Wherc the edge of tidal marsh
reaches Lo a sleep slope. the sequence is l iom a
marslr vegetation tvpe Io it narro.i. EI)nuLs arenatlus
uppcr marsh border (Figure 2c1. as in Castineau
Channel rnalsh. Eagle Rirer si l t  rnarsh, and aiong
the sides of Lernon Creek and Eagle River sand

The lanclwarcl slope of the Lidal rnarsh at Men-
denhall River and Lemon (i eek-Sr,".itzer Creek is
doln instead ofup ( l- igulc 2b), so that frcsh seep-
age rvater is ponded at the base ofthe vallev sides,
, fedrir,g a I 'ahi lal  l i i r  l ie-h Carpr m.rr-h \egl. l l l l iL,n.
The progression of vcllctation tvpcs is from
brackish-and-t'et Carer tidal silt marsh to frcsh-
or-less-brackish-and-n'ct ftcsh Ccrer rnarsh and
cnds in pontls r,ith nare's ta;l (H;pp&r;s letraph La\
as prirnarv species (l'igure 3). 

'l 
ide-inlluenced

coastal grass mcador cdn occur bctNccn thc t$o
lvpcs ol Cirrrr rnarsh.

The fourth serluence. marsh-to-Honcherna
peploider. is lcss cornmon than the marsh-to-rlrmLt
orenrlr ial  sequence. I t  occurs in some parts ofthe
Gastineau Channel marsh and Eagle River silt
m r r - l l .  \ l l e f e  t he  H .  pep l , t i dn  \ , : i  r r l i , , r  r \ pF
Icplaccs thc Elltnus o,renariut vegelation tvpe as
the upper marsh border (Figure 3).

Hont lienlo peploides is also an upper beach
species on the outside of sand spits. l t  can occur
the re  a -  t he  l ose - t  e l e r . r l i on  \ cgp l . r l i on  l \ p .  j us t

l , " l o r  L l t nu "  o rona ia r .  Wh ,  t h l r  t h ,  s ,  , 1 r r ,  r r , .  i s
H. pepLoides - F. arernius or H. pepLoitles - Eltnus-
/,orl4rus depends on the ele\.ation of the lowest t.
arenairLt on the outsicle of thc spit. E. arenaius
can tolclatc bcating frorn r{aves. but beach pea
(Lathyru maitimLu) cannot, so if E. arernntts ts
groving in the zone o[ shrm wa!es. I .r trrzs i{ i l l
bc absent (Eagle River sand and si l t  marshes in
Figule i3).

In the san4rled coa-stal marshes around Juneau,
thc most common vcgctat ion-tvpe seqLlences from
rnarslr to higber ground are: marsh El,wtus
oreD(nius - (Ellntus-LtLthlrus.) - coastal forb
meado$,: and marsh - coastal grass meadorr - El,r'-
Drus aren(ritL\ - (E^mtus-Lathvus) - corNtal for-b

meador'. Illm u.s-Iat,/rvzs t,here present is olien
a nalrol\, band between Cl,rnu.s arenaius a:nd
coastdl forb mcado$ on stcep slopcs abovt:
marshes. Sinfe both Eltrrurs and aalr-trL\ occur
also as primarv species in coastal forb mcado{
fTrbl,  4). th- prugr-ssiun Elrnu: , t ,"uoriu, -

l l l r nu , - l . u rh , rus  -  , , ' . r s t . r l  f L , r l '  m ' r , l o l  i .  u t , t ' a r -
cntlv a corrsequerrr.c of differential reactions oI sl]e-
cies to the inf luence of t ides and storrns.

Habitat Vegetat on Complexes in Other
Southeast Alaskan Coasta l\larshes
'l 

he habitaFregetation complcx cxphins thc diffcr-
cnccs in prcsencc and arrangement of vegctat ion
tvpcs in Juncau-arca coastal rnarshrs. I f  this <tn-
cept is to be more general ly useful.  i t  must explain
such dif ferencrs elsewhere. Three other studies ol
- ou thea - t  \ h - k rn  ro r - t r l  m r r ' h  \ c8e l J t i un
rcportcd in thc l i terature (Stephens and Bil l ings
1967, del Moral and S atson 1978. \{ arson 19Bl)
con ta in  " r r o rgh  h rb i t r t  i n l o rm . r t i u r r  l o  pe rm i l  c \ -
amination of the usefulness ofthe concept. Figurc
.1 shot's the spatial relationships of the rcgt rauL,"
typcs in thcsc studies. As in the Juneau area. no
|.! fo mar-shes have the same,regetal ion{ype c.rm-
po-it ion or "prl inl  rrr. t l r8cmcnl ui rege111ir,11 5p.-.
Becausc nonc of thc stucl ics r las rnade on a corn-
pletcly physiographic basis. habila!vegetatron com-
ple\es cannot be defined. but they can be
tentativelv inlerred iiom the published information
combineJ r,iLh Lhis ruthor': lielJ ob"en rtiun' rL
t$o ol the sites.

Stcphens and Bil l ings' (1967) descript ion oi the
marsh at Kadashan Bay is most like the Juneau
men marshcs. r'ith a sequcncc o{ Carer marsh -

coastal grass mcadon'- upper mar-sh bolder. (The

tufted hoirglass (Deschampsia caespitosa) commLr-
nitv at Kadashan is inferred to be analogous to
i1'a:fal gfa-- meadou . irr ,  c D. '  ne"pitn'o i-  a yri-
mary species of this vegetation tvpe at Nlenden-
hall Rivcr.)

Watson 11981) found f i le legetat ion tvpe-i in
seven coas|al marshes of the Sitka a|ea (Figure ,1).

All rnarshes had diffelent sequences ol vegetation
types along elevation gradients. but the tvpes wele
consistently nssociated t'ith particular substrates.
Alkali grass (Pacciaellia autAae,^.-.is) wa.s thr assem-
blage at lorlesl elevations in all but one marsh. lt
occurred on silt and grlvcl. Bccausc it has almost
thc samc species composition as rhe PuctilLeLlia-
Plantago assemblagc oI thc Juncau arca and be-
cirrse Carer LyLg\aei is absent, it would appear

(loastal Xlarshes \ear Juneau. Alaska 227
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FiSure  1 .  \a r i ! | i  i l l  i n  reger r l ion  zonr l ion  o i  sourh .as t  A las lan  roasra l  marshes .  Ano$s po i r r  in  nn , l .

that Watson's l). nutlu,ertsi:i asscrnblage is analo-
gous l() lhc Juneau area's complcx 2. t idal grass-
frrrb marshcs on substrate coarser than si l t .  Tn al]
but one marsh. Walson's seconcl assemblagc in
lancl is bluejoint (.CoLamagntstis utnatlensis). h
g ru rn -  on . i J t  o re r l r i r r g  u r r re l .  T l r i .  r ce . l a l i , r n  t r pe
is construed as anaLrgous to t ide-inf lucnced
meadow. because it occurs just beltx,' the Elvnus
uppel marsh borclr:r  in f ive of thc seven rnarshes.
Vratson's Care-r llzg6yaei assemblage on silt is prc-
surned to be *rrnplex l .  t idal scdge and scdge-
grass rnarshes on si l t ,  because this complex is 6pi
cal of brackish southc'ast Alaskan silt rnarshes
(author's unpublished f i t ld obscrr,at ions). Thc
CaLamagrostis nutkotensis assemblage has a spe-
cics composit ion rescmbling a mixture of the Ju-
neau area's coastal grass meadolv and coastal forlr

t

meadorv. but its position above thc /ihmus upper
marsh border is supratidal.  Thus, in location i t  is
analogoLrs t{} thc Juneau area's coastal lbrb

'l'he 
inconstant arrangemenl of the Carrer AiLg

byaei and Caktmagyostis (:anole sis asscmblages
arnong Watson's marshes is puzzl ing. I t  would
appear. however, that the explanation is phvsio-

9rr lrhic. V rt-orr fo rn, l  th, Colanogt,,rr i ' lntr-
densis community most commonly growing on si l t
ovcr gravel: Carer Lyrtgblaei occlrred only on silt.
'l'he 

elevation rangc of maximurn perccnt cover ol
Carex lyngblaei uas entirely within thc elevation
rang- , ' i  lh, CalomoE,'srLr , ,nu,lerr"o commurri tr .
Therefore. the inconstancv of arrangemenl of these
assemblagcs on Walson's elevation pJradients can-
not be the result of clifferences in tide-coverage



tolcrancc. l t  musl be related to dif fercnccs among
marshcs in distr ibution ol si l t  and of si l t  overlving
grarel.  Berause thcsc rJif fcrcnccs rcsult i iom phrs-
iographic processes. the relat ionship of vcgctat ion
tr l)es and subslralc suppolts the concepl of the
habitat vepletation cornplex as uscft in unclcrstand
ing  -uu lhe r . l  \ l r . ka r r  ,  , , a . t r l  r n . r r - h  r ,  g ,  t r t i , , n .

The Castineau Channcl vegetation diaplarn in
l ' igure l j  indicates a *av in thich sequences such
as Watson lbund al Halleck Island. Kizuchia Crcck.
and Starr igavan l t i r .er might have come to be
rccorrled. I t  is possiblc in thc Gastincau Channel
nrarsh to mn a transect frorn the Lrwest elevation
I'tLcr: i.ne | [io- Pltntu,llo through Carer 111196,rnei. an-
othef Ilalclr ,.,l Put:cinelliu-Plonta6io, into ELyrntu
arenariu rpptr rrarsh bordcr. 

'lhe 
marsh floor

along such a LransecL changcs from sand. gravel.
and cobbles. to sj l t  to sand. gravtl ,  and cobblcs.
to broken rtxrk f i l l .  Ficld obsen:rt ions in norlhern
and ccntrll soulheast ,Ua-ska indicatr-'that this kind
of substratc variabi l i ty is usual in crrastal marshcs
oi this region. Thcrelbre. a sequence of changes
in suhstrate and/or- clcl ation or landlbrm and repe-
t i t ions ol these changcs could bc rcsponsible lbr

l:,.'.:",,Tj1 
..' .t ".*etar;on rvpes along Watson's

Thc scqucncc ol vegetal ion t\ , t)es on thc Sl ikinc
l lals (del l \ lolal and S'atson 1978. Sparks et a1.
1977) is mc-,re conplicatcd (Figurc 4). because a
larger area was -sampled (4. i :r  km'? vs. thc 150 ha
of thc largest completely lranse(1ed Juneau-arca
r l r r - l '  r  l  i t h  l " r r r '  - h r r r l ,  . l r . i  l ; r c - t  \  pEp ta t i on  t \  l F -
i r r  r , 1 , l i t i , ' n  t , ,  ' r J r : h  u  g ,  t r l i ' , n .  I h ree  eomrnu r r i
tics of the Stiline Flats (.Coknognttis nutkaten-
';is. Potentillo-lrestuca, nn(l Corer matkenziei)
:rppear to be anrrlogucs oflhc Juneau area's coastal
grass and iorh meadow ,regetation tvpcs in species
composition and geographit'/phvsiographic position
{Tablc I  and p. 4 in Sparks er al.  1977). Likc thcsc
two v(igctat ion tvpcs in the Juneau area. the three
Stikine tomrnunit ies arc r lescri trcd (p.,tr) as "hct

erogr:ncous" and intergrading. $ith n(r -qlrong
, l " r r r i r r a r r t - .  T l - r r - .  i n  t e rm-  u l  hJh i t r ' l - \ cgp l r l i o r l
c. 'mple\e-r. the vegclat ion scqucnce at the Stikine
l lats might be writ ten as shown in f igure 5. A
g, n.rJire, l  . 'urcrgcrncrrr rrI  l r .r l r i t .r t-r,  g, tr t iurr ,  um
plcxcs lbr i  l  coastr marshes studicrl  so far in
-nu th - r s t  4L . l . r  i .  u i r ,  r r  i n  l i gu re  r , .

Conclusion

Coastd marshs !egelat ion tvpes and thcir habitat
characterist ics can be general izrd into habitat
vegelal ion complexes. which al lorv us to makc

t

! r : ; r - r r  i i r r  r ! - i  . . .  _ r r i . . r f , f  !  - !  J r l  L

I

Figun 5 .  Spat iu l  t r ronsemenr  o t  to rs ib l {  ha l ,n r r r ,  s . r ! r ion
(r)nrth\rs on lhe -slihine Fhts. n)uth,ilsL Ald'ku ain
le ru l  l ron  Sparks  c t  a l .  \197 t - ) \ .  Ar ( )$s  |o in r

t

. / i l
f ' 

*\.\ 

| /...''--.\.

Figure 6. Curral)r TItial u.rngemenr olhabirar,rtg|rati.n
compler{is in \nrth.i\t Alasken ootal marshes. Ar-
ro{s poDt xrlard.

ecological cornpar-isons of marshes rdth di i lerent
sels ol vcgetation types. For souLheast Alaska. the
comparison is tenLative outsidc thc Juneau area be-
cause complete physiographic informatron rs not
arailable. \cvcrthclcss, coaslal marshes studicd so
far in southeast Alaska have a rccognizable general
arrangemenl of habitat-vegetation trrrnplcrcs. Evcn
within the Juneau arca lhis pattern Iaries becaus. '
of thc individualistic behar ior oi plant species rnd
the dif ferent 'es in landform type and arrangemenl
at r l i f fcrcnt si tes. and because of hisLol ical dif i i r-
enccs rmong rnarshes.
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