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Vegetation of Coastal Marshes near Juneau, Alaska

Abstract

The purpose of this study was o demonstrate the relationship of physiography te the organization of southeast Alaskan coastal marsh
vegetation. Distributions of species and vegelation units were analyzed in relation to marsh landform tvoes in four Juncau-area coastal
marshes. Eleven vegetation types were identiled. Species composition of each vegetation type was not consistent within or among
sampled marshes, byt each vegelation type occurred consistently on a particular combination of landforms. These conditions seem
te be: the result of individualistic species behavior in hahitats with inconstant, non-linear environmental gradients arising (rom site-
specific combinations of physiographic processes. The marshes were compared and classified in terms of landforms and physio-
graphic characteristics of associated vegetation types. that is, the habitat-vegetation complex. The complexes nceurring in the Juneau
arca were lidal silt sedge and sedge-grass marsh; lidal sand Scelicomia marsh; lide-inlluenced grass meadow; Klvmus arenarius

upper marsh border and deilt line: prostrate and scrambling forbs and rhizomatous grasses of upper heaches and sand spits: coastal
forb meadow on drift lines and above marsh borders: fresh sedge-forb marsh; and emergent forbs of marsh ponds. Classification
interms ol habllat-vegelation complexes makes possible comparizson of Juneau-arca marshes with ather marshes of different vegetation-

lvpe composition in southeast Alas

a.

Introduction

Coastal marshes scem 1o be a relatively simple hab-
itat (Bertness and Ellison 1987) with a common
general hvdrologic regime, the tides, creating a
common set of physical parameters 1o which coastal
marsh plants must adjust. Therefere, one could
reasonably expect to identify some unifying charac-
leristics of coastal marsh vegetation, Nevertheless,
attempts to characterize marsh vegetation on the
North American west coast (Macdonald and Bar-
bour 1974: Macdonald 197 7a,b; see Stone 1984
for additional references) make clear how much
marshes differ from place to place. In Alaska the
problem of identifying common characteristies is
further complicated by gradients of physical
paramelers apparently oriented in different direc-
tons {e.g., seaward, landward, and transverse)
(Batten et al. 1976), making it difficult with avail-
able analylical technigues to sort out the effects
on plants of individual physical characteristics of
coastal marsh habitats,

A physiographic approach {e.g., Miller and
Egler 1950) avoids these problems by viewing spe-
cics and vegetation in relation to types of coastal
marsh landlorms rather than 10 numerical values
of physical parameters. Landforms integrate par-
ticular combinations of physical conditions (Hack
and Goodlett 1960}. Therefore, inferences sensu
Egler 1977) may he drawn about species and vege-
tation behavior in relation to physical characteris-
tics of habitat even though gradients of individual
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parameters may be non-linear, mulii-direclional
and not progressive. Reconnaissance ol coaslal
marsh vegelation near Juneau, Alaska, indicated
hoth nen-lincar, non-progressive hehavior of phys-
ical gradients and inconsistent relationship of plant
species and vegetalion types to identifiable physi-
cal gradients. The purpose of this study, which was
part of a larger project (Stone 1981}, was to
demanstrate the influence of physiography en the
organization of coastal marsh vegelation in this arca
by deseribing species distributions and vegetation
patterns in relation to landform types.

Methods
Study Area

The four coastal marshes studied (Table 1) encom-
pass the widest variety of combinations of marsh
physiography and vegetation types readily acces-
sible in the Juncau arca but still predominantly in-
flucneed by natural processes. The sites are within
30 km of Juneau, Alaska (58°1870"N,
134°25°0 "W} (Figure 1). a recenlly glacialed area
of mild climate (for its latitude}, high rainfall (110
to 234 cm), and structurally weak bedrock of high
relief. Like most other coaslal marshes, these sites
are subject o the physiographic/hydrologic in-
flucnces of coastal storms. river flooding, and fresh-
water secpage. However, other physiographic
influences are, in combination, unique to south-
cast Alaskan marshes. Large sediment loads and
large summer discharges of glacial rivers produce
a greater rate of sediment deposition and a greater
degree of freshwaler dilution than in other North
American coastal marshes. High tides, floods, and
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TABLE 1. Physical characteristies of coastal marshes sampled in the Juncau area,
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storms bring in drift logs. and cold air drainage
olf the icefields in winter generates particularly vio-
lent (to 300 km/hr) dry wind storms. The tide range
is unusually large (= 6.3m), and tidal influence
reaches far inland in flat arcas.

Data Collection

Neither established benchmarks nor tidal data
recording stations were near enough to the marshes
for use as valid reference points. Therelore, rela-
tive elevation was used to define landlorms. Sam-
pling transects, made in June and August, 1981,
were of two kinds: measured {by hand-held com-
pass, hand Ievel, stadia rod, and pacing) and esti-
mated (hy marking sample locations on USGS
15-minute topographic maps and eve estimate of
plot size}. Positions and lengths of transect lines
were chosen 1o eross all physiographic site tvpes
in & marsh. Physiographic site types were identi-
fied in the field by visually recognizable surface
form. by breaks in slope. and by changes in de-
gree and direction of slope (Small 1970, p. 6).
Where a single transect could nol be laid out to
cross all types, additional transects were made.
Sampling was extended bevond marsh borders in
three of the lour marshes. Measured sample plot
gize was 0 x 6 1 (1.8 x 1.8 m). an area consistent
with the ground area sampled al points on esti-
mated lransects.

In each physiographic category encountered

aleng the transect, one sample plot was placed in
cach homogeneous paich of vegetation. Thus, the
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number of plots in each physiographic category a1
a given sample site depended on the number of
vegetation types in Lthe physiographic category and
the number of times the category was crossed by
the transect(s}). Allogether 106 plots were sampled:
38 in the Fagle River sand marsh, 26 in the Fa-
gle River silt mursh, 24 in the Gaslineau Channel
marsh, 15 in the T.emon Creek-Switzer Creck
marsh, and three in the Mendenhall River marsh
{upper part only was sampled). Totals for each
physiographic calegory are given in Table 2. (The
term “marsh,” where unqualificd, refers to sand
and sill marshes together.}

For each sampic plot, relative elevation, land-
form type {site calegories of Table 2), and surlace
sediment texture (sill, sand, or gravel —determined
by eve) were recorded. The identity of each vas-
cular plant species present was also recorded, and
species were listed as primary (meaning visually
dominant) or secondary (not visually dominant).
Plants not identifiable in the field were collected
for identification, and a voucher specimen was
laken of cach vascular plant species found at the
sample sites. Hultén {1968) was the nomenclatural
authority.

Data Analysis

Four kinds of analysis were made {rom the data
for each sample plow: physiographic classification
of the site, physiographic classification of species
(species distributions among the physiographic site
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TABLE 2. Landforms and physiographic categories of Juneau arca coastal marshes.

Landlorm Physiographic site category

Number of

Figure no.

where sample points
illustrated in calegory Surface shape

marsh sites lower marsh border 2e,d 6] slraighl or concave
tdal mursh —sand Ze.d 26 slraight (o levee)
tidal marsh —silt 2b.e.d 27 concave with levee.
straight without levee
channcl bank 2a.b 4 convex
small channel Za-c 2¢ coneave
tde-influenced weadow 2d 1 straighl
upper marsh horder sites upper marsh bhorder 2a.c.d 14 concave
drift line 2ad 6 convex
beach and loreshore heach 2a.d 3 straight or concave
slopes above marsh border front spil slope 2a.d 2 straight
hack spit slope 2a,c.d 6 straight
seepage slope 2b.¢ 2 straight
fill slope Ze 2 straight
upland spit top 2a,d 3 convex
extratidlal wet sites fresh marsh 2b 2 slraight or concave
Ulﬁn“h [J()“d 2b 2 CONncave
Tolal sample points 106

“cambined in Table 5 with udal silt marsh sites

categories of Table 2), vegetation-type classifica-
tion of specices, and physiegraphic classification of
vegetation types. These analyses made it possible
to elucidate the spatial arrangement of marsh land-
forms and the relationships of species and vegeta-
tion types to them (Zimmermann and Thom 1982},

The physiographic sile types identificd in the
lield were grouped in categorics based on cross-
scclional geometry in marsh elevation proliles
(Small 1970). Cross-sectional form was combined
with recorded qualitative field observations of mois-
ture/tidal Moeding regime and surface substrate
composition to produce the physiographic sile cal-
egories. Such landform analysis is standard proce-
dure in geomorphology and physiographic ecology
for definition and identification of physiographic
fealures of habilat at the scale of the present study
(Raup 1975, Semeniuk et al. 1989).

Classification of vegelation types of the 106
sample plots, based on species composition, was
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done by the Braun-Blanquet method (Mueller-
Dombois and Ellenberg 1974). The first segrega-
tion defined groups with no overlap in distinguish-
ing species. Some of these groups contained
locationally distinet subgroups and so were sepa-
rated into two vegetation types. Vegetation types
were named either for the primary species if there
were only one or two, or for the physiognomic type
(sensu Raup 1975, p. 1539) (e.g., grasses. forbs}
of the several primary speeics.

Physiographic classifications of species and
vegetation types were based on tabulations of
species- and vegetation-type occurrences lor each
physiographic site type. A species or vegetation
type was considered characteristic of a site cale-
gory if it occurred in one third or more of all sites
in a site category or only in that category, or if one
fourth or more of the total sample sites for a spe-
cies or vegelalion type occurred in that site cate-
gory (a procedure modified from Raup 1969).



Results and Discussion
Physiographic Classificaticn of Sites

The six types of landforms of the Juneau-area
coastal marshes and their subdivisions into phys-
iographic site categories are shown in Table 2 and
Figure 2. The shape. slope angle, position, and
composition of these surfaces determine their
hvdrologic characteristics (Hack and Goodlen
1960)., which are essential components of habitat
in the sampled marshes. Concave surfaces collect
waler and so are flooded or saturated more fre-
quently and/or longer than surfaces with other
shapes. Convex surfaces shed water and thus are
drier and flooded less often and for shorter periods
than surfaces of other shapes. The straight surfaces
have intermediate hydrologic conditions. The
steeper slopes of levees and of landforms above
marsh horders shed water faster than the imper-
ceptibly sloping marsh and tide-influenced meadow
surfaces.

Drift lines (Table 2, Figure 2) are created by
logs left by storm tides. Sediment collects around
the logs, slightly raising the ground surface above
the surrounding landscape and thus increasing the
drainage.

The differences in position and substratc com-
positien of slopes in all site calegories (Table 2,
Figure 2) also produce different hydrologic con-
ditions {Table 1) and thus are important compo-
nents of habitat in the sampled marshes. Marsh
sites oceur at the lowest elevations and thus have
the longest and most frequent tide coverage. Within
these landforms, channel banks and lower marsh
horders experienee the highest current velocities
as well as the longest tidal flooding periods. Tide-
influenced meadows are floeded or partly flooded
by the higher of the semi-diurnal mixed tides.
Beaches and upper marsh borders are flooded by
storm tides and higher spring tides. Because of
their position facing the sca. beaches receive beal-
ing by waves, whereas marshes and upper marsh
borders are more shellered.

The position of the tidal inlet channel also af-
feets hydrologic conditions in marshes, At sites
where the channel opens dircetly into the ocean,
entering tidewater is clear and undiluted by fresh
water. and marsh (loors have substrales coarser
than silt (Table 1}. These marshes arc well drained
and well aeraled. Al sites where the tidal channel
opens inlo a river channel or the tidewater spreads
over flats at a river mouth, the water flooding the

marshes is brackish, siliy, tidally dammed river wa-
ter. The floors of these marshes are silt (Table 1),
less well drained and less well aerated than coarser
substrated marshes.

Substrate composition, another basic compo-
nent of habitat, influcnees the drainage characteris-
tics ol marshes. slopes above marsh borders. and
uplands. Sand marshes are better drained than silt
marshes. Sand spits arc well-drained, whereas the
bedrock (seepage and fill) slopes and hillsides of
valley walls are impermeable under generally wet
sails through which fresh water seeps into upper
marsh borders, tide-influenced meadows, extrati-
dal wet sites and upper parts of marshes (Figure 2).

The relationship of the upper marsh border to
other site categories depends on the arrangement
of landforms. The upper marsh border mav occur
at the upper edge of marsh {Figure 2a}, within or
above tide-influenced meadow (Figure 2d), or be-
side a tidal channel at the base of a spit. On gen-
le slopes above ndal marsh, the upper marsh
border grades into or interfingers with the land-
forms of tide-influenced meadow and slopes above
marsh borders. The variety of possible arrange-
ments of landforms and the shape, slope angle,
topographic position, and substrate composition of
landforms determine the seaward-to-landward se-
quence of vegetation types (see “Habilal-Vegetation
Complexes of Juneau-Area Coastal Marshes”
below}).

Physicgraphic Classification of Species

Based on their occurrence in the physiographic site
types of Table 2, plant species can be grouped into
five categories: tidal marsh species (on lower marsh
borders, sand marshes, sill marshes, and channel
banks), species of tide-influenced sites (on tide-
influenced meadows, upper marsh borders, drift
lines, and beaches), species of slopes above marsh
horders {on spit slopes. seepage slopes, and fill
slopes), upland species {on spit tops), and species
of extratidal wet sites (in fresh marshes and marsh
ponds) {Table 3). Within this classification specics
vary in their range of occurrence. On the coastal
marsh and tide-influenced sites, 13 of the 14 pri-
mary species and two of Lhe five secondary spe-
cies were found on more than one site type. Above
the upper marsh horder, 21 of the 30 species oc-
curred on more than one site type. This variabil-
ity makes it difficult to use species distributions
alone 10 identilfy common characteristics among
coastal marshes of the Juneau area.
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wiad n:—— S1 BB IS

_ Lﬁ..m:.:wu—:_u M

GUBUOD TOU 9] [FIuOZLIOY paleladdexa sajens (#1124 tado

1 :EC_ L—v__ L:,ﬂ _*Lhm:: ,_3 LTJ—:.:* —_Lu—:.mu—:.—mzﬂ._ :._ ...,.53—:."2:.— Hu.u;:. _EC_

ay) w s pyos pur adofs [Ramen Jote) A1 swous () U aul) payse(] uds pues puw soprour p
-apn Moyt ysarw jo sjyoad ruipr@Euo) () sspuod pur (Yurg [pUnEGD 1B) 2948] [RINEU 1M SR JO U0nDas-sso () pds pues paeaol adofs pressop wyHys yim pue
MOPEILE PROUAN[JUI-2PI TNOWIAM YSIBW O QOLDAS-SE0L) {B) "BOIL APIS DI} Ul SUGNRUIGUIOD JO (21184 9U) FUNRUSHT $9YSIBIL [BISTOD RoIE HROUN[ |0 SWIOJpUER] PRZedaussy 7 Jndi |

TR prw

Hapdug ysaem

YSAPW DMy MOPERAW PAOUIM|JUL-3pL]

ada s
11ds yieq

ysapw Juds Juday

12addn

do3 1145

P}

- 5 uRg
hu_._:m:u
T w
v_:cg/‘" B W
Y5 P

AUURYD
1 Y PR |3uueys puad yianu
Aieyngray yoadg
L] e S0
4 PEYRELITL]
ysJaeu Ut uly
UL e
13 14p
pup
AP0 [LLg 40
Ysaeu a5 obedaas
Jaathdn Jd0 ado|s 1ids yoey
{2
(a}
UuPy
e g _
[Fuuey? .._)F’
Ys4Pw | Buupy? y51E0 a0yl
Aieingay Bl -Aa0y
Liews Hp
pup yaraq
JAapann  11ds yoeg
ysd
Aaddn o3
Juds
(e}

Stone

220



TABLE 3. Plant species ovenrrence by physiographic sile calegory.

upper
marsh

horder slopes above extratidal

marsh sites slles heach marsh border upland  wet siles

N .

«d meadow —

: £
E z x z
Site Category = _ = = é— _;_ ; ; _
£ 5 iz oz = - EE
= z 3 Z = £ £ = ¥ = 2
T T A
Mant species = ¥ = = = = £ = = T =
Tidal marsh species group
Puceinellia nutkaensis pri* pri o pri opri
Spergularia canadensis pri sec sco
Carex hynghyaer pri pel pri pri
Triglochin maritintum pri sce owec
Fucus sp. pri  zec
Salicornia viriginica pri
Plantago maritima pri sec
Sugeda maritima see
Claws maritima sipt see
Stellaria humifusa CI O
Cochlearia officinalis see
Atriplex gmelini sCC seo
Hordeum jubatim sCC pri
Eleocharis kamtschatica sec
Potentilla pacifica pis” pri
Tide-inllueneed species group
Festuen rabra pri pis  sec pri  pri
Deschampsia caespitosa pri sip sec  pri
Elhvrus arenarius pri pri opri pri pri  pri pri pri
Honckenva peploides pri pri pri pri
Lathvrus maritinus pri pri pri pis pn pri
Slopes-above-marsh-border species group
Achillea millefolium pri pri see  pri opri i
Hf}r{f(‘.“’n hl’ﬂ(‘li’,}(l”l‘.hHr“.fn sec =ec =ec
Angefica lucide pri sp o pii pri
Wertensia maritima sec pri
Lupinus nootkatensis pri o osec  sec pri
Castifleja unalasehensis sec pri
Heraelewn lanatum pri sec  pri pri
Ligusticum scolicum pri pls  sec pri
Confoselinum chinense pri pfs pri
Galium trifidum seq B
Malus fusca 800 sC0
Maianthemum dilatatum S0C S0
Sagina crassicaulis SCC
Acraea rubra sec
Epilobium angustifolivm pri
Oenanthe sarmentosa pri pri
Melilotus alha Jari

continued next page
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TABLE 3 (Continued). Dlant species occurrence by physiographic site category,

upper
marsh
border slopes above exlratidal
marsh sites siles beach marsh border upland  wel siles
R R
z
£ ER
E g £
2 = £ ¥z
Site Category ; _ = £ = ,_g- ) é— = =
Plant species = F i o g 3 = -1 = 2 b3 = 5 = E
lipland species group
Fqutsetum arvense sec
Carex macloviana 1
Fritillaria camchatcensis pri
Richus areticus s
Trientalis enropaea 800
Extraticlal wet site species group
Parnassia palustris S0
Caltha palustris sec
Potentilla padustris ser
Wirica gule see
Cicuta douglasii soe
Chrysanthemum arcricum seC
Hippuris tetraphvila pri
*pri = wisual aspect dominant, sec = all other species (sce “ala Collection™ in Lext)

Paceurs g sce more olien than as [:ri

‘occurs as pri and sec with approximately equal frequency

Vegetation-Type Classification of Species

The eleven vegetation types identified from Braun-
Blanquel analysis are named for their constant
primary species or physiognomic types (Table 4).
Their oceurrences in the sampled marshes are
shown in Figure 3.

Although each vegelation type is distinguished
by a unique set of primary species, many species
oeeur in more than ene vegetation type (Table 1).
In the coaslal marsh and tide-influenced vegetation
tvpes, 12 of the 14 primary species and three of
the live secondary species occur in more than one
type. Above the upper marsh border, ninc of the
28 species occur in more than onc vegelalion Lype
{two of the 30 species referred 1o in the preceding
section occurred too infrequently to be classified
in the Braun-Blanquet analysis). Furthermore, the
vegetation types vary in species composition within
and among marshes. This variability is quite
evident in the tables produced for the Braun-
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Blanguet analysis (Table 13 in Stone 1984} and
is generally related to microhabnat differences
within vegetalion tvpes.

Physiographic Classification of Vegetation
Types

Table 5 shows the assaciation of vegetation tvpes
with the physiographic sile calegories of Table 2.
Each vegetation type occurs consistently on one
physiographic site calegory or a few 1o several
topographically related categories, such as marsh,
lower marsh horder, and channel bank: tide-
influenced meadow and certain slopes above marsh
borders; or calegories usually above tidal influence.
Figure 3 shows the spatial relations among
vegetation types al the study sites. Notice that each
marsh has a unique combination of vegetation types
oceurring in a unique sequence along a gradient
inland, which makes similarities among marshes
difficult to identify.



TABLE 4. Planl species oveurrenee by vegelalion Lvpe.

Plant species

om

Vegetation type*
1 aumb 1 aumhb

Salicornia virgi

Puccinellia-Plantago

Precinellin-Carex

Carex fynghvact

I}

Iyrnus resriuy

55 meadow

sh Cearex marsh

Honckenya peploides
Elvinus-Lathyrs
coastal Torb meadow

coastal g

L

Hippuris tetraghylln

Salicornia virginica
Puceinellia nutkaensis
Plantago maritima
Suaeda maritima
Glaux maritima
Potentilla pacifica
Spergilaria canadensis
Triglochin maritinum
Stellaria humifusa
Cochlearia officinalis
Hordewso jubetion
Fueus sp.

Atriplex gmeling

Carex lynghyaei
Elvmus arenarius
Honckenya peploides
Lathyrus meritimus
Mertensia maritima
Festuea rubre

Hordewn brachyaniherum
Deschempsia caespitosa
Achillee millefolium
Lupinus nootkatensis
Heracleum lanatum
Angelica lucida
I;igfih!l:('”.’” .\'[‘Ul‘{('u”l
Conioselinum chinense
Castillega unglaschensis
Galinm trifidim

Fpilobium angos

Holitn
Halus fusca

Oenenihe sarmentosa
Actaen rubira
Polvgonum viviparim
Maianthemum dilatarum
Fritillaria camchateensis
Rubus arcticus

Sugina crassieandis
Trientalis enropaea
Carex macloriana

Parnassia palustris

pri®

pri
pri
see
pri
HEC
pri
sec
s

LI

pri

S0

Het

Eins

RO

pri

pri

pri

pri

pri

pri

pri

pri
pri pri
pri pri
pri pri
pri
pri pri
ge
pri

e

B0 B0

BEC

Continned, next page
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TABLE + (Continued). Plant species occurrence by vegelalion type.

Vegetalion tvpe®

ti aunh ti aumh

.

]

T

) - = 3
£, q = S
= = by 4 2 ; kil = 7 I
= z = 2 = £ L = £ =
& = g K S = g g : Z S
o2 = ) = = = o P = =
z : ; S = = & - I
- = B & L g E z = £ g
E % % £ : 3 P = = g s
3 = = - 3 = g = = ~ ]
2 = = : 2 = = = = _ =
e I = ® = = & £ o€ - =,
= X = 5 =, = B 3 =] r 2
= z 3 3 o H ) 3 z Hi 5
A & =Y S ] = & Z 2 = T
Plant species
Mhrica gale sec
Caltha patustris S0
Potentifla palustris see
Cicuta douglasi sec
Chrsanthemum arclicum ser

Hippueris tetraphytie

“em = coustal marsh vegetation type, Ui = Gde-influenced. aumb = above upper marsh border

"pri = visual aspeel dominant, see = all olher species (see “Data Collection™ in text)

“occurs as pri and see with approximately equal frequency

Habitat-Vegetation Compiexes of Juneau-
Area Coastal Marshes

Given the marsh-to-marsh differences in vegetation-
type compoesilion and arrangement on a sca-to-
inland gradient in the Juncau area {Figure 3),
comparing the marshes in terms of community
composition (the usual approach - e. g, Watson
1981} would secm inadequate. Raup’s (1975, p.
1303 cancept of the habitat-vegetation complex
could be used in this situation. Raup described the
shorcline vegetation ol lakes in the Athahasca-Great
Slave Lake region in terms of “ “form types ™ and
reeagnized 10 types that, becanse they occupied
siles of different “moisture regime, substrate, or
lopographic pesition.” were called “habitat-
vegelalion complexes,”™ These complexes are
combinations of phvsiographie site characteristics
with a physiognomic characterization of the
vegetation, e.g., “aqualic habitats with submerged
and/or emergent plants”™ and “herbs and low or
trailing shrubs on middle beaches of large lakes.”

Raup (pers. comm.) originally intended his
coneept to be used only in cerlain situations where
he has worked. T believe that it is also applicable
1o an understanding of southeast Alaskan coastal
marsh vegetation patterns, because il frees us from
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the restricted possibilitics for comparison imposed
by the use of communities, whose delinition
requires parlicular species compositions. Il also
allows meaninglul comparisons of vegetation in
groups of marshes with unique sels and spalial
arrangements of vegetation Lypes by providing a
vegetational component {a physiognomic type)
integrated with environmental paramelers in
physiography (as in Hack and Goodiell 1960},

Habital-vegetation  complexes for coastal
marshes of the Juneau area can be derived by
generalizing rom the physiographic classification
of vegetation types of Table 5. Each complex is
distinguished by a unique physiographic sile
category (Table 2) or combination of calcgories
occupicd by a physiognomically distinet vegetation
type {Table 4) or set of vegetation types as
described  below. Nine habital-vegetation
complexes are recognized here for Juncau-area
coastal marsh systems. (The unique dislinguishing
feature of each complex is underlined.)

The habilat-vegetalion complexes of the
marshes and their immediate surroundings are:

1) tidal sedge and sedge-grass marshes on

silt substrate:
2) tidal grass-forb marshes on  substrate
coarser than silt;
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Figure 3. Spatial arrangement of vegelalion Lypes in Juncau-arca coastal marshes. Arrows point inland.

3} succulent vegetalion of tidal sand marshes;

4} gramineous vegetation of tide-influenced
meadows;

3) Elymus arenarius vegelation type of upper
marsh borders and drift lines;

6) prostrate and scrambling forb and rhizoma-
tous grass vegetation of upper beaches and
sand spils;

7} coastal forb meadow vegetation of sand
spits, slopes above marsh horders, and drift
lines:

8) sedge-forb vegetation of fresh marshes
inland of usual tidal influence or recently
elevated above tidal influence;

9) emergent vegetation of apparently brackish
marsh ponds in tidal and recently tidal
marshes.

Complexes 1 and 2 include small channels,
channel banks, and lower marsh borders as marsh
siles, because the vegetation of these sites is
physiognomically similar within each complex on

Coastal Marshes Near Juncau, Alaska 225



TABLE 5. Physiographic classification of vegetation types (x

vegelation type characteristic of the indicated site categories).

upper
J’llﬂfgh
border slopes above exlratidal
marsh sites sites beach marsh border apland  wet sites
N I
ES
: R
: = 2 v £ .
Physiographic Category = . s = = z & - =
e I % £ &k 5 F s & 2 £ G
. = 2 i S T oz o= B OS5 =2 - 3
£ E = ER = = Z 2 P T - = z £
Vegetation Type = 7 £ = = 5 = = = = ¥ = 7 = E
Saficornia virginica
Puccmellia-Plantago X X
Puccinellia-Carex x x X
Carex binghyaci X
coaslal grass meadow X X X X
Kivinus arenarins Y X
Honckenya peploides x
Elvinus-Lathyrus X X X X
lif_)“\.““ll Eyl'll'h l'l'l(:ildn\'\' X X X X X X
fresh Cerex marsh X
Hippuris tetraphylla x
these site categories. Complex 1 also combines two and vegelation-lype compesilion  among  the

vegelalion ypes, Puccinellia-Carex and Lynghye
sedge {(Carex lyngbyaei) because their habital
behaves as a single unit. Complex 3 is included
tentatively, since it is known from only one site.
It is distinguished from complex 2 by its succulent
vegelalion  Lvpe  and isolated  occurrence.
Complex 5 combines all site categories with the
lvme grass (Elymus arenarius) vegetation type;
complex 6 all site categories with the scabeach
sandwort (Honckenva peploides) and  Elvmaus-
Lathyrus tvpes. Complex 7 includes all the kinds
of physiographic siles with coaslal forh meadow
The other complexes self-
cxplanatory with reference to the list above and
to Table 5.

Five habilat-vegelation complexes are associated
with marshes; the others occur on landforms
surrounding the marshes (Tables 2 and 5). The
complexes are intended to describe the vegetation
and landscape of the sampled marshes so as to
identify their similarities; they are considered nol

its

vegelation. are

necessarily definitive for a jarger area.

The relationship of vegeration type to landform
in the habitat-vegetation complex can be used to
cxplain major aspects of the differences in species

226 Stone

sampled marshes of the Juneau area. Because a

particular vegelalion type is associaled with only

one or a few kinds of landiorms, it will be present

in a marsh only if its associated landform(s) is(are)

present. The spatial relationship of landforms in

a marsh will determine the spatial relationship of

vegetation tvpes and thus account for the
differences in the spatial sequence of vegetation

types among marshes shown in Figure 3.

For cxample, where the substrate is coarser
than silt, the Puccinellio-Plantago vegetation type

oceurs over Lhe whole tidal sand

marsh site

category. This explains why Puccinellia-Plantago
is the only marsh vegetation type in the Fagle River
sand marsh. Where the marsh floor is silt, there
are tlwo marsh vegetation types: Puccinellia-Carex
always oceurs helow Carex lyngbyael in elevalion.
Three marshes in the Juneau area have this
sequence: Mendenhall River, Lemon Creek, and
Fagle River silt marsh, The Gastineau Channel
marsh has both the Puccinellia-Carex 10 Carex

hngbvaet sequence and the Puccinellia-Plantago
vegetation type, because it bas a small area covered

(Table 1}.

\

with silt surrounded by a sand and gravel surface



Immedialely above the marsh, there are lour
possible vegelation lypes: coastal grass meadow,
Elymus arenarius, fresh Carex marsh, and Hon-
ckenya peploides. depending on fandform config-
uration. Where the slope beyond tidal marsh is flat
or gradually rising, it creates a tide-influcnced
meadow landform suitable for coastal grass
meadow (Figure 2d). Mendenhall River, Lemon
Creek, and Eagle River sund marsh have this con-
figuration (Figure 3). Where the edge of tidal marsh
reaches Lo a steep slope, the sequence is from a
marsh vegetation type to a narrow Elymus arenartus
upper marsh border (Figure 2¢), as in Gaslineau
Channel marsh, Eagle River sift marsh, and along
the sides of Lemon Creek and Eagle River sand
marshes.

The landward slope of the 1idal marsh at Men-
denhall River and Lemon Creek-Switzer Creek is
down instead of up (Figure 2b), so that fresh seep-
age water is ponded at the base of the valley sides,
creating a habitat for fresh Carex marsh vegetation.
The progression of vegetation types is from
brackish-and-wet Carex tidal silt marsh to fresh-
or-less-brackish-and-wet fresh Carex marsh and
ends i ponds with mare's vail (Hippuris tetraphylia)
as primary species (Figure 3). Tide-influenced
coastal grass mcadow can occur hetween the two
types of Carex marsh.

The fourth sequence, marsh-to-Honckenyva
peploides. is less common than the marsh-to-Elvmus
arenarius sequence. It occurs in some parts of the
(Gastineau Channel marsh and Eagle River silt
marsh. where the H. peploides vegetation type
replaces the Elymus arenarius vegetation tvpe as
the upper marsh border (Figure 3).

Honckenya peploides is also an upper beach
species on the outside of sand spits. It can occur
there as the lowest elevation vegetation type just
below Elymus arenarius. Whether the sequence is
H. peploides - E. arenarius or H. peploides - Elymus-
Lathyrus depends on the elevation of the lowest E.
arenarius on the outside of the spit. E. arenarius
can tolerate beating from waves, but beach pea
(Lathyrus maritimus) cannol, so if F. arenarius is
growing in the zone of storm waves, Lathyrus will
be absent (Eagle River sand and silt marshes in
Figure 3).

In the sampled coastal marshes around Juneau,
the most common vegetation-type sequences from
marsh 1o higher ground are: marsh - Elymus
arenarius - (Klvmus-Lathyrus) - coastal forb
meadow; and marsh - coastal grass meadow - Ely-
mus arenarius - (Elvmus-Lathyrus) - coastal forb

meadow. Elymus-Lathyrus where present is often
a narrow band between Elymus arenarius and
coastal forb meadow on steep slopes above
marshes, Since both Elymus and Lathyrus oceur
also as primary species in coastal forb mcadow
(Table 4}, the progression Elymus arenarius -
Elvmus-Lathyrus - coastal lorh meadow is appar-
ently a consequence of differential reactions of spe-
cies 1o the influence of tides and storms.

Habitat-Vegetation Complexes in Other
Southeast Alaskan Coastal Marshes

The habitat-vegetation complex explains the differ-
ences in presence and arrangement of vegelation
types in Juncau-area coastal marshes. If this con-
cept 1% 10 be more generally useful, it must explain
such differences elsewhere. Three other studies of
southeast Alaskan coastal marsh vegetation
reported in the literature (Stephens and Billings
1967, del Moral and Watson 1978, Watson 1981)
contain enough habitat information to permit ex-
amination of the usefulness of the concept. Figure
4 shows the spatial relationships of the vegetation
types in these studies. As in the Juneau area, no
lwo marshes have the same vegetation-lype com-
position or spatial arrangement of vegetation types.
Because none of the studics was made on a com-
pletely physiographic basis, habitat-vegetation com-
plexes cannol he defined, but thev can be
tentatively inferred from the published information
combined with this author’s field ohservations at
two of the sites.

Stephens and Billings’ (1967} description of the
marsh at Kadashan Bay is mast like the Juneau
area marshes, with a sequence of Carex marsh -
coastal grass meadow - upper marsh border. (The
tufted hairgrass (Deschampsia caespitosa) commu-
nity at Kadashan is inferred to be analogous 1o
coaslal grass meadow since f) caespitosa is a pri-
mary species of this vegetation type at Menden-
hall River.)

Watson (1981} lound five vegetation types in
seven coastal marshes of the Sitka area (Figure 4).
All marshes had different sequences of vegetation
types along elevation gradients, but the types were
consistently associated with particular substrates.
Alkali grass (Puccinellia nutkaensis) was the assem-
blage at lowest elevations in all but one marsh. It
occurred on silt and gravel. Because it has almost
the same species composition as the Puceinellia-
Plantage assemblage of the Juneau area and be-
cause Carex hmgbyaer is absent, it would appear
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Figure 1. Variubilily in vegetation zonation of southeast Alaskan coaslal marshes. Arrows paint inland,

that Walson’s P, nutkaensis assemblage is analo-
gous to the Juneau area’s complex 2. tidal grass-
lorb marshes on substrate coarser than silt. Tn all
but one marsh, Watson's second assemblage in-
land is bluejoint (Calamagrostis canadensisy, It
grows on silt overlying gravel. This vegetation type
Is construed as analogous 1o lde-influenced
meadow, because it oceurs just below the Elymus
upper marsh border in five of the seven marshes.
Watson's Carex lynghyaei assemblage on sill is pre-
sumed to he complex 1, tidal sedge and sedge-
grass marshes on silt, because this complex is typi-
cal of brackish southeast Alaskan silt marshes
{author’s unpublished field obscrvations). The
Calamagrostis nutkatensis assemblage has a spe-
cics composition resembling a mixture of the Ju-
neau area’s coastal grass meadow and coastal forh
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meadow, but its position above the Elymus upper
marsh border is supratidal. Thus, in location it is
analogous 1o the Juneau area’s coastal forh
meadow,

The inconstant arrangement of the Carex lyng-
byaei and Calamagrostis canadensis asscmblages
among Watson’s marshes is puzzling. It would
appear, however, that the explanation is physio-
graphic. Watson found the Calamagrostis cana-
densis community most commonly growing on silt
over gravel: Carex lyngbyaei occurred only on silt,
The elevation range of maximum percent cover of
Carex [ynghyaet was entirely within the elevation
range of the Calamagrostis canadensis community.
Therefore, the inconstancy of arrangement of these
assemblages on Watson’s elevation gradients can-
not be the result of differences in tide-coverage



tolerance. It must be related to differences among
marshes in distribution of silt and of silt overlying
gravel. Because these differences result from phys-
iographic processes, the relationship of vegetation
types and subsirate supports the concepl of the
habitat-vegetation complex as useful in understand-
ing southeast Alaskan coastal marsh vegetation.

The Gaslineau Channel vegetation diagram in
Figure 3 indicates 4 way in which sequences such
as Watson found at Halleck Tslund, Kizuchia Creek,
and Starrigavan River might have come (o be
recorded. It is possible in the Gastineau Channel
marsh to run a transect from the lowest elevation
Puccinellia-Plantago through Carex hnghyeei, an-
other pateh of Puccinellia-Plantago, into Elymus
arenarius upper marsh border. The marsh floor
along such a transeet changes from sand. gravel,
and cobbles, to silt to sand, gravel, and cobbles.
to broken rock fill. Ficld observations in northern
and central southeast Alaska indicate that this kind
of substrate variability is usual in coastal marshes
of this region. Therefore, a sequence of changes
in substrate and/or clevation or landform and repe-
titions of these changes could be responsible for
the repetitions of vegetation types along Watson’s
lransects.

The scquence of vegelation types on the Stikine
Flats {del Moral and Watson 1978, Sparks et al.
1977) is more complicated {Figure 4), because a
larger area was sampled (4.5 km? vs, the 150 ha
of the largest completely transected Juneau-arca
marsh) with four shrub and forest vegetation types
in addition to marsh vegetation. Three communi-
tics of the Siikine Flaws (Calamagrostis nutkaten-
sis. Potentilla-Festuca, and Carex mackenziei)
appear to be analogues of the Juneau area’s coastal
grass and forb meadow vegelation tvpes in species
composition and geographic/physiographic position
{Table 1 and p. 4 in Sparks et al. 1977). Like these
two vegetation types in the Juneau area, the three
Stikine communities are described (p. 4} as “het-
erogencous” and imergrading, with no strong
dominants. Thus, in terms of habitat-vegetation
complexes, the vegetation sequence at the Stikine
Flats might be written as shown in Figure 5. A
gencralized arrangement of habitat-vegetation com-
plexes for all coastal marshes studied so far in
southeast Alaska 1s given in Figure 6.

Conclusion

Coastal marshs vegetation types and their habitat
characteristics can he generalized into habitat-
vegelation complexes, which allow us 0 make

shrob sosdor ot forest

grarnoic-fary vagatation of

arg rosh oy

{dnd”ague o7 linesa

s0 ke rush marsh cf braccise »

Figure 5. Spatial arrangement of possible habital-vegetation
complexes on the Stikine Flats, southeast Alaska (in-
lerred from Sparks et el (1977 Arrows point

inland.

Figure 6. Ceneralized sputial arrangement of habitat-vegetation
complexes in southeast Alaskan coastal marshes. Ar-
rows point inland.

ecological comparisons of marshes with different
sels ol vegetation types. For southeast Alaska, the
comparison is tenlative outside the Juneau area he-
cause complete physiographic information is not
available. Nevertheless, coastal marshes studied so
far in southeast Alaska have a recognizable general
arrangemenl of habitat-vegetation complexes. Even
within the Juneau area this pattern varies because
of the individualistic behavior of plant species and
the differences in landform type and arrangement
at different sites. and because of hislorical differ-
ences among marshes.
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